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Introduction

In the last decades, the awareness concerning the importance of the preservation of the
world cultural heritage and its connection to the social sphere has considerably
increased. The Faro Convention (2005), established by the Council of Europe (CoE), is a

clear sign that goes in this direction, since through it the Parties agreed to:

a. recognise that rights relating to cultural heritage are inherent in the
right to participate in cultural life, as defined in the Universal Declaration

of Human Rights;

b. recognise individual and collective responsibility towards cultural

heritage;

c. empbhasise that the conservation of cultural heritage and its sustainable

use have human development and quality of life as their goal;

d. take the necessary steps to apply the provisions of this Convention

concerning:

- the role of cultural heritage in the construction of a peaceful
and democratic society, and in the processes of sustainable

development and the promotion of cultural diversity;

- greater synergy of competencies among all the public,
institutional and private actors concerned (Chikobava 2023,

2).

These salient points clearly suggest a more prominent and active participation of citizens
into the preservation, valorization and dissemination of the cultural heritage. Article 27
comma 1 of the Universal Declaration of Human Rights recites that “[e]veryone has the

right freely to participate in the cultural life of the community, to enjoy the arts and to



share in scientific advancement and its benefits.”* The Faro Convention clearly recalls
the notion of “community” and delivers to it — e.g., to the citizens — the right and the

duty to engage with the cultural heritage.?

The Council of the European Union (EUCO) goes further on in 2014 when it concludes
that cultural heritageis a strategic resource for a sustainable Europe and its management
a strategic choice for the 215 century.3 The recognition of its economic impact on society
and its importance in enhancing the social capital has led to a series of actions adopted
by the Member States that aim, among other things, at its promotion and at the

cooperation between private and public actors.

Moreover, after the pandemic, the Recovery assistance for cohesion and the territories
of Europe (REACT-EU)* program was created in order to sustain the European Countries
and help them face the social and economic damages caused by the COVID-19. The main
operational strategy is the funding of projects that have the goal to boost the economy
by creating job opportunities and improve working conditions, with particular attention
to the youth and healthcare. In this specific direction go the European Social Fund (ESF)?

additional resources, in which context this work is developed.

Last but not least, the domain of Digital Humanities plays a major role in the realization
of this project and its intersection between different research fields is in line with the
aforementioned principles (cooperation, social and economic enhancement, synergy).
Ciotti (2018) asserts that the disciplinary fluid definition of this domain could be one of
the reasons of its success worldwide, both in the theoretical and practical research.

There is no attempt here to give a definition of this discipline, since it would be too great

1 https://www.un.org/en/about-us/universal-declaration-of-human-

rights#:~:text=Article%2027,scientific%20advancement%20and%20its%20benefits.

2 |n his article, Zagato (2015) investigates the innovative notions that the Convention contains, with a
particular focus on the concept of “heritage community.”
3 EUCO (2014)

4 https://www.europarl.europa.eu/factsheets/en/sheet/215/recovery-assistance-for-cohesion-and-the-

territories-of-europe-react-eu-

5 https://ec.europa.eu/esf/home.jsp?langld=en
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an ambition given its multifaceted nature.® Nevertheless, the following chapters present
several aspects fundamental for the understanding of Digital Humanities. Moreover,
according to Braake et al. (2016), an interesting aspect that the intersection between
the digital and the humanities offers is a change of perspective: in fact, the advantages
of machine-driven data (see also section 2.1.) and, more in general, of digital tools, allow
for a shift from the top-down approach to a bottom-up one. Under this perspective,
larger communities of users can be actively involved in the processes of creation,
dissemination and preservation of the cultural heritage. This vision is in line with the

abovementioned principles emphasized in the Faro Convention.

The original idea for this project was the creation of two client applications: one for the
visualization of resources and another for their annotation. One of the keywords has
been, since the beginning, reuse, both of digital objects (e.g., data and metadata) and of
tools. Therefore, after careful reflection, it was opted for the development of one single
client application instead with two already existing tools integrated, which fulfill the two
aforementioned actions. The resulting application has been named Cultural Heritage of

Italy, or CHIt.

Chapter 1 presents a general overview of the context in which this project was

developed.

The second chapter goes a step further and begins to tackle with some digital aspects of
the project by presenting the principles that should be considered in every project in the
Digital Humanities, in particular the concept of reuse, offering some preliminary

examples and how the choice of this web application was born.

Chapter 3 presents in detail all the components of the application and the external tools

integrated for the visualization and annotation of the retrieved resources.

Chapter 4 is the heart of the work, since it explains the implementation of the
architecture of the app and the design of the code throughout all its phases. in other

words, the development of the whole app with a focus on the middleware is presented,

6 Callaway et al. (2020) in their survey collect more than 300 definitions of Digital Humanities.
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with a particular accent on the retrieval of resources and the standardization of

metadata.

Chapter 5 is divided into two independent sections, but both dealing with the
organization of the content. The first one offers an overview of the app, namely of its
frontend, how it is structured and all the pages that are available. The other section

presents the testing phase, which proved quite successful since the beginning.

Chapter 6 is the playground for the practical testing of the functionalities and usability
of CHIt. In fact, three user cases are presented, according to different user needs: a
student, a group of tourists and a scholar. It will be seen how the app can be adapted to

different types of audience.

In chapter 7 some of the possible improvements and further developments are put
forth. These are desirable in order to make the application more functional and

complete.



SECTION |: THE FRAMEWORKS OF THE
PROJECT

11
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1. Digital transition and adaptation for the valorization of the
Cultural Heritage

The UNESCO General Assembly, in a notable decision on December 4th, 2001,” declared
the year 2002 as the United Nations Year for Cultural Heritage. Less than two years later,
Member States and other entities in the UN System were called upon to develop policies
related to both tangible and intangible cultural heritage.® This initiative underscored the
global commitment to recognizing, preserving, and celebrating the world’s diverse
cultural legacies. The subsequent period saw a collective effort to establish policies

aimed at safeguarding cultural heritage on a comprehensive international scale.

In the premise of this work, it would be tempting to offer a definition of cultural heritage.
However, this has ever been a hard task since it “has not always designated the same
thing and, in recent decades, the notion has changed considerably in order to express
more aptly a global and holistic approach which alone can testify to the universal nature
of the human spirit in all its creations.” In later years the definition will be enlarged so
as not to be limited to monuments and collections of objects, but will comprise also
traditions and living expressions inherited by our ancestors. Again, on March 30", 2017
a G7 was held and the Italian contribution begins with a section entitled Living with
multiple definitions of cultural heritage: the “Infinity of Lists” and states that every treaty
or convention gives its own definition of cultural heritage because there is not a

common one.10

Therefore, a definition of cultural heritage is attempted here in order to create a clearer
context, and it is drawn mainly from the aforementioned conclusions of the EUCO
(2014). Cultural heritage can be referred to as tangible, intangible and digital resources

inherited from the past and managed by public and private bodies. It represents and

7 UNESCO (2001)
8 UNESCO (2003)
3 UNESCO (2002)
10 G7 Italy (2017)
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witnesses the past and as such is a tool for and of knowledge and transmission of values.
It is non-renewable, non-replaceable and non-interchangeable and therefore it needs to
be totally part of the transformations that occur in contemporary life. It is fundamental
in creating and enhancing social capital because it promotes diversity and intercultural
dialogue, it offers possibilities to develop skills, knowledge, creativity and innovation
and is an effective tool for education at different levels. Its close relation to all people’s
lives makes it clear that everyone has the right to benefit from it and has the

responsibility to respect and preserve it.

In the following subsection it will be shown the importance of the interplay between
human capital and societies with cultural heritage for the European Union (EU).
Professor Catoni writes in the Italian contribution of the aforementioned 2017’s G7

meeting:

The increasing awareness of the crucial role that cultural heritage plays in
contemporary societies as a driving force in fostering knowledge, innovation,
conscious citizenship, respect for diversity, intercultural dialogue, peace-
keeping, economic and social growth, is reflected in the growing attention
governments, societies and international governmental and non-
governmental organizations devote, on the one hand, to ensure the presence
of cultural heritage in the national educational programs and, on the other
hand, to promote the development of specific academic and technical
training programs in the field of cultural heritage protection and

conservation.!

There is a second question that is crucial for this work and is more technical in a way:

What constitutes the digit(al)ization of CH? To start this discussion, it is essential to offer

1 G7 Italy (2017, 19)
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a clarification. In contemporary debate, virtual cultural objects are commonly

categorized into three distinct types: digitized, digital, and born-digital.

Firstly, the process of digitizing cultural objects involves the conversion from analog to
digital formats. A tangible example of this is the transformation of a book through

scanning, resulting in the creation of a digitized version.

Moving beyond mere digitization, the concept of digitalization involves a more profound
transformation facilitated by the integration of digital technologies. A noteworthy

12 which transcends the replication of

example is the Electronic Beowulf website,
manuscript pages. Instead, it stands as a genuine digital edition endowed with
numerous features that empower users to actively engage and interact with the text.
This distinction underscores the evolving nature of cultural objects as they undergo

digitalization processes.

Lastly, born-digital objects are inherently conceived within the digital paradigm from
their inception. Examples include web applications or archives designed and developed
in the digital realm from the outset. This distinct category emphasizes the native
integration of digital elements in the creation and existence of cultural objects,

representing a departure from analog origins.*3

Over the recent years, the EU, represented by all its bodies, has been actively engaged
in an array of projects and programs designed to facilitate the green and digital
transition of its Member States. A substantial allocation of funding available for Italy has
been strategically directed towards initiatives focused on enhancing human capital, as
well as reinforcing the digital transformation of culture and tourism. This concerted
effort reflects a broader commitment to fostering sustainable and technologically

advanced growth within the Member States.

12 https://ebeowulf.uky.edu/ebeo4.0/CD/main.html

13 For ease of writing, the difference between digitization/digitalization and digitized/digital will be

pointed out only if necessary.
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The following subsection endeavors to shed light on European and Italian selected
projects and investments, providing an exploration that serves to establish a vital
political and community context for the research at hand. By presenting an overview of
these initiatives, the aim is to elucidate the multifaceted landscape in which this
research is situated, highlighting the political and communal backdrop against which the

study unfolds.

On the other hand, section 1.2. deals with the importance of preserving the cultural

heritage in digital shape.

1.1.The context of the research: Europe and Italy towards a digital
transition

At the eve of the pandemic, the European Commission (EC) released a communication
in which the concern for a digital and green transition for and of Europe was expressed,
recognizing the importance of digital solutions through the definition of three key
objective: 1) technology that works for people, 2) a fair and competitive economy and
3) an open, democratic and sustainable society.'* COVID-19 somehow accelerated this

III

need of “going digital” and the number of actions taken in this direction increased
hugely. The rest of this section is dedicated to the review of some European and Italian

programs and fundings that are in line with these goals.

To start broad, the first document considered is the Digital Europe Programme
(DIGITAL)® approved by the European Parliament (EP) and the EUCO in 2021 with the
goal to “support and accelerate the digital transformation of the European economy and
society, to bring its benefits to citizens, public administrations and businesses across the
Union, and to improve the competitiveness of Europe in the global digital economy

while contributing to bridging the digital divide across the Union and reinforcing the

14 EC (20204d)

15 EUCO and EP (2021), website: https://digital-strategy.ec.europa.eu/en/activities/digital-programme
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Union’s strategic autonomy.”*® It is interesting to note that whereas 54 refers to open-
source solutions, specifying that these should be encouraged so as to allow reuse,
increase trust and secure transparency because this has a positive impact on the
sustainability of the funded projects. This concept is crucial throughout the whole work
proposed here and more European regulations and legislations will be considered in the

following chapter when the topic of data reuse will be addressed.

The DIGITAL is part of a series of projects and fundings that have taken different shapes
in the various Member States. In the following paragraphs, the Italian scenario is

presented.

The year before the approval of the DIGITAL, therefore in 2020, the EU introduced the
NextGenerationEU plan'’ to face the difficulties caused by the pandemic. Within this
program, the Italian Government organized the National Plan for Recovery and
Resilience (PNRR)!® with different missions, one of which is the creation of a Nation that
aims at being more innovative and digital. Of particular interest for this project is Mission
1 — Digitalization, Innovation, Competitiveness, Culture and Tourism, Component 3 —
Tourism and Culture 4.0 because it focuses on the relaunch of tourism and culture and
at the digitalization of the cultural heritage. The strategic context was provided by the
National Digitalization Plan (PND),*®* a document that serves as reference for the
realization of the PNRR investment M1C3 1.1 Strategies and digital platforms for the
cultural heritage. Not only does it enhance the digitization processes of museums,
archives, libraries and cultural places, but it also provides for the creation of a digital
national infrastructure that gathers, integrates and preserves digital resources.?? One of
the most interesting ideas expressed in this work is that of semantic capital of
relationships (section 5.1.3), according to which the digital environment finds its

fundamental essence in the possibility to create and recreate reciprocal connections

16 EUCO and EP (2021, vol. 694, art. 3)

17 https://next-generation-eu.europa.eu/index_en

18 hitps://digitallibrary.cultura.gov.it/pnrr-cultura/

19 https://digitallibrary.cultura.gov.it/il-piano/

20 Marras (2022)
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among information, and therefore to facilitate the production of new meanings. In this
way, new representational models of knowledge are created, free from those belonging
to the institution that preserves the cultural object, but integrated and empowered by
a plethora of original points of view. In the web, semantic relationships among digital
resources take place and cultural assets become the nodes of a social net to which
everyone can take part. Accepting this cooperative vision, it becomes clear that the data
need to be organized and modeled in order to be related to each other, also
automatically. In this way, the different field scopes can benefit the one from the other

and enrich the digital resource.?!

In this view, the newly created networks are required to be able to use and reuse “the
integrated knowledge embedded in the data and metadata themselves while managing
the increasingly complex digital data aggregates and their derivates.”?? In other words,
digital resources need to follow common schemata and standards in order to be truly
findable, accessible, interoperable and reusable (see chapter 2 and the concept of FAIR

data and resources).

Again, in 2021, the Italian Ministry of University and Research (MUR) announced that
the EU approved the reprograming of the National Operational Program (PON)% on
Research and Innovation 2014-2020, with the inclusion of two further Actions of Axis IV
— Education and Research for Recovery in order to “provide assistance for fostering crisis
repair in the context of the COVID-19 pandemic and its social consequences and for
preparing a green, digital and resilient recovery of the economy.”?* In particular, Action
IV.4 aimed at funding PhD and research contracts on innovation, digital, enabling
technologies and enhancement of human capital as determining factor for the

development of research and innovation in Italy.

21 MiC (2023)
22 Doerr and Stead (2012)

23 http://www.ponricerca.gov.it/pon-ricerca/programme/

24 EUCO and EP (2020)
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Another key factor of these regulations is the investment on human capital and the
interchange between the academic and the professional fields. In 2021, to align the
regulation of the PhDs in Italy with the recent PNRR, the MUR issued a new ministerial
decree in which it is stated that doctoral education allows to promote interdisciplinary,
multidisciplinary and transdisciplinary educational opportunities, also in non-academic
environments, such as the industry field, the Public Administration, services and cultural
institutions, with the involvement of experts of the sectors in the academic activities. It
also involves the acquisition of transversal skills so as to favor their transfer and
development in scientific and professional environment.?> The mandatory cooperation
of PhD candidates with partner companies (private and/or external to the University) in
the context of the PON scholarships is a strategic choice inasmuch it allows the
acquisition of the aforementioned skills and guarantees the development of highly
expert profiles. This aspect is fundamental for Italy to advance in the European scenario
as far as digital innovation, usage of new technologies and employees’ competences are
concerned. There is still a mismatch in relation to supply and demand of skills, meaning
that there is a wide gap between the skills owned by young scholars and those required
in the world of work.?® The post-pandemic world is experiencing a frantic digital
transition and is bringing along the necessity to educate workers specifically on these
new technologies but also on the soft skills. In fact, the swift changes that characterize
our era influence also the society and workers have to be able to adapt equally swiftly.
All the international and national policies described in this chapter clearly go in this
direction and higher education tied to professional experience is more and more
relevant in the corporate strategic view. In order to develop the PhD functions on
research and education in a vision connected to the world of work and to the new
professional profiles, it is required to increment the relationships with the society and

the different stakeholders.?’” Therefore, it is necessary to promote the acquisition of

25 MUR (2021)
26 Boffo (2022). In this article it is possible to read about the last ministerial decree n. 226/2021 which
innovates the accreditation of doctoral positions.

27 Boffo (2022)
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skills based on direct experience, at the workplace, so as to provide the opportunity to
create a context of shared values and meanings within which it will be possible to
actively develop the required skills.?® This vision is clearly human-centered, the human
is the first actor and it is necessary to begin from his/her needs, peculiarities and abilities

to adapt to changes.

To see how the Italian situation concerning digital innovation has developed in the last
years, it could be interesting to look at the Digital Economy and Society Index (DESI),?®
through which the EC has been monitoring the Member States’ progress in key digital

policy areas since 2014.

In 2015, Italy was at the 25 position out of the 28 Member States, and the situation
has remained mostly unchanged until 2020. In table 1 it is possible to see the Italian

situation before the pandemic (the data gathered refer to the previous year).

Digital Economy and Society Index (DESI) 2020 ranking

® 1 Connectivity ® 2 Human capital =3 Use of intemet services = 4 Integration of digital technology =5 Digital public services
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FI SE DK NL MT IE EE UK BE LU ES DE AT LT EU FR 51 CZ LV PT HR HU SK PL CY| IT |RO EL BG

Table 1 DESI 2020

28 Jlannotta and Scarano (2022)

2 https://digital-strategy.ec.europa.eu/en/policies/desi
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The report reads that there is still a great need for basic and advanced digital skills to
enhance the human capital and that only the 74% of the Italian population regularly

accesses the Internet. What’s more, also enterprises resist the use of technologies.

However, 2019 has been a year of digital strengthening from a political point of view
and different actions has been taken, for example the establishment of a new Ministry
for Technological Innovation and Digitisation, the presentation of the five-year plan
Italia 2025, projects to help digitize the public administration, the plans Enterprise 4.0

and Transition 4.0 to sustain businesses during an innovative and green transition.3°

The analysis of the following years shows that these policies proved effective since the
position occupied in 2021 in 215t and in 2022 18% out of 27 Countries (the United
Kingdom was no longer part of Europe in 2020). Table 2 is the most up-to-date report

available.

Digital Economy and Society Index (DESI) 2022 ranking

m 1 Human capital m 2 Connectivity 3 Integration of digital technology = 4 Digital public services

FI DK NL SE IE MT ES LU EE AT S| FR DE LT EU PT BE LV CZ CY HR HU SK PL EL BG RO

Table 2 DESI 2022

Although some gaps in the digital transformation still need to be overcome,

30 £C (2020c)
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Italy is catching up and, looking at the progress of its DESI score over the past
five years, it is advancing at a remarkable pace. [...] Giving continuity to the
initiatives undertaken and leveraging on the many assets which Italy has
would allow the country to further improve its performance in the DESI. The
Recovery and Resilience Plan, the largest in Europe, endows it with the
necessary funds to accelerate the digital transformation. Moreover, the
country has a strong industrial base and research communities in key areas
such as Artificial Intelligence, High performance computing and quantum.
These strengths should be leveraged to deploy digital in all areas of the
economy in the full respect of the human centric approach promoted by the

Digital Principles.!

Together with the DESI it is interesting to mention the first recently published Report on
the state of the Digital Decade3? which controls the progress of the Member States
towards a successful digital transformation as set out in the Digital Decade Policy
Program 2030.33 The general conclusions read that “the success of the EU’s digital
transformation will require a substantial acceleration and a deepening of the EU’s and
Member States’ action to make reforms, improve the business environment, create
incentives and boost investment in digital technologies, skills and infrastructures.”3* In
particular, the Italian situation is not encouraging. It is stated that Italy’s progress in
digital skills remains slow and less than half the population has basic digital skills, with
severe consequences on our capacity to benefit from digital opportunities and our
inclusiveness in the European scenario. Enterprises offering trainings to their employees
is insufficient, the number of ICT graduates is significantly below the ambitions for the

Digital Decade and the provision digital public services for citizens and enterprises is

31 EC (2022b, 3)

32 https://digital-strategy.ec.europa.eu/en/library/2023-report-state-digital-decade

33 https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/europe-fit-digital-

age/europes-digital-decade-digital-targets-2030 en

34 EC (20234, 40)
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below EU average.3> However, in particular thanks to the PNRR, what has been exposed
so far clearly shows that many measures have already been planned and taken in order
to reach the targets set by the DESI and the Digital Decade. Therefore, it can be said that
Italy has adopted an innovative vision in order to fill in the gap with respect to the other

European States and in accordance with the European objectives.

1.2.The importance of preserving digital and digitized objects

To recall what was mentioned at the beginning of this chapter, it can be stated that the
cultural heritage is a complex reality, fragile and threatened by conflicts, theft and
plundering. The risk of losing cultural objects is daily and therefore their transmission is
uncertain, which is something that cannot be afforded. The protection, presentation and
transmission of cultural heritage to future generations are ethical imperatives, it “draws
its substance from the past and from living cultural traditions and develops in contact
with others. The heritage has to be a shared experience [...], the foremost constituent
value of heritage is diversity.”3¢ So far, the UNESCO has recognized 1199 properties in
the World Heritage list out of which 59 are located in Italy, making it the first Country in
the statistics.?” In light of what has been exposed so far, digital transition for the cultural
heritage seems a suitable solution to face a series of problems that threatens it but also
a good way to ensure its promotion by reaching a global and diverse audience. Besides
being worldwide accessible, digital cultural heritage allows also for interactive and
engaging learning experiences, easing the contact with younger generations. Last but
not least, the online availability of huge amount of data creates opportunities for
advanced researches by opening new perspectives for scholars and by facilitating

collaboration through the exchange of knowledge and resources.

35 £C (2023b)
36 UNESCO (2002)

37 https://whc.unesco.org/en/list/stat/
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All the actions taken in the last decades by the EUCO and, in turn, the Italian
Government, prove clearly that the digital transition is inevitable and its importance is
widely acknowledged. Many fields and different types of audience can and will benefit
from this shift. A great number of actors, both public and private, have taken up the
cause also before the disposal of these European funds because they recognize the
importance of creating and delivering “digital representations of cultural and historical
documents, artefacts and images to improve access to, and foster greater understanding
of, the material they hold.”3® Online availability means ease of fruition, dissemination,
preservation, searchability, formation. It breaks down the barriers of distance and of
time. Online resources can be used for educational purposes and research. A concrete
example is the digitization of the Arnamagnaean Manuscript Collection which preserves
nearly 3000 items gathered by the antiquarian Arni Magnusson and is considered as the
most important collection of early Scandinavian manuscripts. These resources are
preserved in two different institutions in Iceland and Denmark and are part of the
UNESCO since 2009. Up to now, a huge number of these manuscripts, together with
others preserved in more Scandinavian institutions, is available on the portal handrit.is3’
for open consultation in the form of digitized books with rich paleographic descriptions,
contents, location and bibliographic references. It is evident that their online availability
is a huge convenience for the researcher or student that, for example, needs to work on

a specific saga handed down by different manuscripts preserved in different institutions.

However, it is important to point out and keep in mind that a digital or digitized version
of a cultural object is a substitute, and the original form is unique. For a paleographer,
the digitized manuscript will not be enough and he/she will probably need to reach the
institution anyway. Nevertheless, in many unfortunate cases the online version could be
the only solution possible because cultural objects are perishable and might get lost or
destroyed. A recent example is the 3D scan of the Titanic performed by Magellan, Ltd

that recreates for the first time a full reproduction of the wreckage.*° It is impossible for

38 Terras (2012, 47)
39 https://handrit.is/

40 https://www.magellan.gg/titanic-in-3d/
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a researcher to go down deep in the see and analyze it directly. Therefore, in this case,
this latest 3D model is the best version of the ship available. In this sense, the digitization
of the cultural heritage ensures the possibility to have a sort of backup of the assets in

order not to lose them forever.

According to this view, it can be said that “[d]ata are no longer mere instruments to
simplify administration management or to enhance the fruition of cultural heritage, but

they will become digital artifacts representative of the new digital cultural heritage.”*

However, digitization of cultural objects is not the only step that has to be performed
when working in this field. It has already been mentioned that other fundamental
concepts are access and preservation. The first one implies the discovery and use of
digital objects by the user thanks to the adoption of standardized metadata which allow
the retrieval of information. The latter pertains to long-term safeguarding, assuring the
continued availability of these digital assets in the future and safeguarding their
accessibility, rendering, usability, and comprehensibility.*? It is evident that many are
the factors that come into play when dealing with this topic: “advanced digitization
techniques, robust data management strategies and collaborative efforts between
governments, institutions and communities are essential. By adopting responsible
digital preservation practices and fostering a deep appreciation of cultural heritage, we
can ensure that the echoes of the past will resonate powerfully, enriching the present

and inspiring the future.”*3

An article** posted on the UNESCO website perfectly summarizes the most salient

reasons that should strengthen this digital shift:

41 Barbuti (2021)

42 Sotirova et al. (2012)

43 Wagner and De Clippele (2023)
44 UNESCO (2020)
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- therole of digital technologies for the safeguarding of cultural heritage for future

generations;

- expanding or opening new opportunities for collaborations and finding new

audiences, especially in the creative sector;

- different way to access and participate in arts and culture, also reflected in the

intersection between culture and education;

- positive steps towards the digital age from Ministries of Culture and public

cultural agencies around the world;

- digital technologies are powerful tools for the transformation of societies and for
the construction of open, equitable, inclusive, prosperous and pluralistic

realities.

To conclude this chapter, it is here reproposed the cultural value chain in the digital
environment presented in the UNESCO Global Report of 2017% and represented here in
figure 1. The traditional model has a pipeline-like configuration, meaning that each actor
of the different processes — creation, production, distribution, access and participation
— contribute value to a product or service before passing it along to the subsequent
stage. On the other hand, the new creative chain takes the shape of a network, where
the processes are nodes instead of stages and they interact with each other in real time.
Felipe Cesar Londofio, Rector of the University of Caldas and Director of the Festival
Internacional de la Imagen, contributed to this document with a message in which he
states that “It is fundamental to review the concept of culture in light of today’s social
and technological transformations. Digital networks and collaborative platforms have
created a new way of understanding the processes of creation that empower
communities, enable the expansion of new participatory models and promote the

intersection of art, design, software, science and technology.”*®¢ However, the author of

45 UNESCO (2017, 76)
“ Ibid. (2017, 77)
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this chapter laments the fact that among the Parties certain nodes of the chain remain
weak because a concrete digital cultural plan is still missing. In fact, in 2021 the EC
published another recommendation document*’ on a common European data space for
cultural heritage that encourages Member States to accelerate their digitization and
preservation efforts and to seize the opportunities created by the digital transformation
in order to enhance the resilience of cultural heritage institutions. Among the other
strategies, Member states are incited to collaborate with cultural heritage institutions
at international level also in complementary with the UNESCO and CoE’s actions. Annex
| reports that on February 1%, 2021, Italy contributed to the Europeana ecosystem with
ca. 5% of the European total, out of which only 2,5% was made up of high-quality
records.®® The strategy requires that Member States produce by 2030 almost the same

number of records as there are now, but only according to the high-quality standards.*®

47 EC (2021)
48 This value is established thanks to the requirements of Tier 2 or above of the Europeana Publishing
Framework for content and to the requirements of Tier A or above for metadata. See

https://pro.europeana.eu/post/publishing-framework

4 0On February 1%, 2021 the total number of European records was 42.602.653 and the indicative target
for 2030 is of 40.017.586 new high-quality records.


https://pro.europeana.eu/post/publishing-framework
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In the analoguetraditional model, each actor embodies a particular stage - creation,
production, distribution, access, participation - where they add value to a preduct or service
and then pass it on to the next stage in an arrangement akin to a pipeline.
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The new value chain should be reqarded as a network in which the links {creation, production, distribution,
access and participation) are not stages, but rather nodes that interact in real time. Data are the lifeblood of
the cultural system and are a key component of the creative economy.

Figure 1 Cultural value chain
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2. Methodological background and contextual definitions

The issues discussed so far present the questions that were preliminary to the
development of this research. This second chapter delves deeper into the
implementation of the project itself by analyzing some key concepts that were taken

into consideration when the idea of this web application was born.

Given the multifaceted and interdisciplinary nature of the Digital Humanities, it is
difficult to establish some fixed standards and expect all the researchers to follow them.
Unfortunately, this is evident in the huge amount of stand-alone projects and resources,
which might be of great value for the scholarly community but are developed in absolute
isolation and their usefulness is consumed within the very website of the project in
qguestion. Absence of standards, of documentation and of open licenses are still
widespread and prevent these resources to become part of the digital cultural
ecosystem. On the other hand, their observance ensures “the accessibility, identification
and retrieval of resources. Descriptive metadata facilitate the resources’ organization,
interoperability and integration, provide digital identification and support archiving.
Poor quality or non-existent metadata mean that resources remain invisible within a

repository or archive thus becoming undiscovered and inaccessible.”>°

In the following subsection, the FAIR principles are introduced. Nowadays, they are well-
known to every scholar working in the Digital Humanities and are ever-present at
conferences and in papers. FAIR, in this use, is an acronym that stands for Findable,
Accessible, Interoperable and Reusable. While all these concepts are present in this
work, the idea of reusability stands out among the four. In fact, the research started
from a survey of existing resources and tools because the main operation performed by
this web application is the retrieval of existing digital objects and their transfer to the
frontend via the middleware. All the information is gathered through APIls, which are

the emblem of exchange and integration of data.

0 Sotirova et al. (2012, 31)
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In the second part of the chapter, some concepts are introduced, namely those of digital
libraries, virtual museums and online repositories as being the main containers of these
digital objects. This last element is of particular interest for this research, since the
resources visualized on this application are retrieved from online repositories. In chapter
three it will be also pointed out that this research started from the first two types of
platforms, but the direction had to be changed for reasons of, as a matter of fact,

accessibility and reusability.

2.1. FAIR principles

In 2016, an influential article was published which stated that “[t]here is an urgent need
to improve the infrastructure supporting the reuse of scholarly data.”* The authors
published in this occasion the guidelines that are known as FAIR principles.>? In
particular, they leverage on the fact of enhancing machine-actionability, e.g., leaving the
machine the ability to find, access, interoperate and reuse data even without human

intervention.

In principles, data and metadata should be:

Findable: they should be easy to find both for humans and computers

(identifiers, rich metadata descriptions, available in searchable resources).

51 wilkinson et al. (2016). The original idea was formulated for the first time in January 2014 during a
workshop at the Lorentz Center (Leiden, The Netherlands) by a group of stakeholders — representing
academia, industry, funding agencies and scholarly publishers — interested in scientific data publication
and reuse. In 2016 the FAIR principles were published for the first time in Scientific Data 2016, 3.

52 https://www.go-fair.org/fair-principles/
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Accessible: the users should be able to access them and know how to do it
(open and free protocol for accessing them, metadata available also without

data).

Interoperable: they can be integrated with other data and to interoperate
with applications and workflows (formal, accessible, shared languages, FAIR

vocabularies, references to other (meta)data).

Reusable: they should be well-described in order to be replicated or
combined in different settings (richly described, accessible license, detailed

provenance, domain-relevant community standards).

Mons et al. (2020) defined these principles as a “community journey”, as a

guide to create reusable research objects. FAIR is not a new standard; is not
a top-down requirement; is not an all-or-nothing binary state (FAIR or not
FAIR). The FAIR principles were conceived and designed as a resource for
optimal choices to be made during many aspects of data and tool generation
as well as (re)use and long-term stewardship. They serve the purpose of
guiding implementation considerations on our journey to machine-assisted

research and innovation.*>

It is important to notice that, as the aforementioned authors wrote, these concepts
were no news when the 2016 article was published and that many scientific articles
already mentioned the necessity of going into the direction of machine-friendly research
infrastructures. The luck that Wilkinson et al. (2016) is said to be twofold. Their article

hit the target because, given the popular topic and the effective acronym, it was

53 Mons et al. (2020, 1-2)
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massively read. Moreover, it was published and spread during the period in which the
European Open Science Cloud (EOSC)>* was being prepared and some key concepts such

as machine actionability and data share and reuse were particularly encouraged.®®

2.1.1. Keyword: reuse

In the first part of this subsection, it is necessary to briefly go back to some European
policies that deal in particular with data management. The same day as the EC released
the aforementioned communication on the digital future of Europe,”® another
document called A European strategy for Data>’ was also made available in which the
EC recognizes the importance of digital technologies in our economy and society and
the fact that this transformation is driven by data, with enormous benefits for citizens
and businesses. In this communication there is a heavy stress on the availability of data
and it can be read that “making more data available and improving the way in which
data is used is essential for tackling societal, climate and environment-related

challenges, contributing to healthier, more prosperous and more sustainable

54 https://eosc-portal.eu/

55 |In the First report and recommendations of the EOSC it can be read among the Key factors for the
effective development of the EOSC as part of open science:
- New modes of scholarly communication (with emphasis on machine actionability) need to be
implemented.
- Modern reward and recognition practices need to support data sharing and re-use.
- Areal stimulus of multi-disciplinary collaboration requires specific measures in terms of review,
funding and infrastructure.
- The EOSC needs to be developed as a data infrastructure commons, that is an eco-system of
infrastructures.
—  Where possible, the EOSC should enable automation of data processing and thus machine
— actionability is key. (Directorate-General for Research and Innovation 2016)
%6 EC (2020d)
7 EC (2020a)
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societies.”>® Further on in the document there is a consideration on the currently
insufficient availability of data for its innovative reuse — in which its value lies —and it is
stated that it is a great concern for the public goods since “[d]ata generated by the public
sector as well as the value created should be available for the common good by ensuring,
including through preferential access, that these data are used by researchers, other
public institutions, SMEs [small and medium-sized enterprises] or start-ups. Data from
the private sector can also make a significant contribution as public goods.”>® The last
point in this document that is worth mentioning in the context of this project is the one
regarding data interoperability, quality, structure authenticity and integrity, which are
key characteristics for the exploitation of the data value. In order to gather and process
data coming from different sources in a coherent and interoperable manner, it is
necessary to apply standards, shared compatible formats and protocols. The European
Research Council (ERC) in its Plan for Open Research Data and Data Management
declares that raw data is not enough for FAIRness of stored data: proper documentation
and description through informative metadata is necessary. Of course, the choice of the
most appropriate metadata depends on the specific research, but a standard that is
generally accepted for information description on the web does exist: Dublin Core.®° This
scheme has been adopted for this project in order to enhance interoperability of
resources, as it will be explained in section 4. A useful resource to orient oneself among
the metadata standards is the FAIRsharing platform,®' which works as a guide for
consumers to consult resources confidently and for producers who want to improve the

findability and usability of their resources.®?

Some months after the publication of this data strategy, a regulation on data

governance® was proposed still by the EC which draws inspiration from the FAIR

8 EC (20204, 3)
9 EC (20204, 6-7)

60 https://dublincore.org/

61 https://fairsharing.org/

62 Lister and Sansone (2023)

3 EC (2020b)
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principles and in two EUCQ’s Conclusions during the following year it was reiterated “the
importance of better exploiting the potential of data and digital technologies for the
benefit of the society and economy”®* inviting the legislators to take work forward on
specific Acts proposals in order to improve access to, sharing, pooling and reuse of data
and “the importance of making rapid progress on existing and future initiatives, in
particular unlocking the value of data in Europe, notably through a comprehensive
regulatory framework that is conducive to innovation and facilitates better data
portability, fair access to data and ensures interoperability.”®> Again, two years later
another regulation was proposed on harmonized rules on fair access to and use of data,
the so-called Data Act®® which aims at further strengthening EU’s strategy on the data
economy, ensuring fairness of data value and fostering access to and use of data. The

explanatory memorandum that accompanies the proposal reads as follows:

Data is a core component of the digital economy, and an essential resource
to secure the green and digital transitions. The volume of data generated by
humans and machines has been increasing exponentially in recent years. [...]
Low trust, conflicting economic incentives and technological obstacles
impede the full realisation of the potential of data-driven innovation. It is
therefore crucial to unlock such potential by providing opportunities for the

reuse of data.®’

This overview clearly shows that the concepts of open source, data use and reuse,
interoperability and more in general digital solutions are key aspects in the European

vision. Moreover, the strong accent on the importance of society and human capital is

64 EUCO (2021b, 4)
65 EUCO (2021a, 2)
6 EC (2022a)

67 EC (2022a, 1)
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translated into great interest in research, as the disposal of many fundings allocated to

this field has shown.

After this long preamble on European policies on data, the focus now returns to the

application of FAIRness in the present project.

As previously mentioned, although all the four principles are present and relevant in this
project, the concept of reusability plays a major role. In fact, no new resources or new
tools were created for the development of the project. Existing ones were just gathered,
reorganized and, when necessary, formalized (data and metadata of the resources) or
adapted (tools). The reuse of data and tools allows scholars to save time and resources

and to invest their researches in the advancement of knowledge in the field.

Even if the absence of pure creation might lead the reader to think that the
implementation of this application was an easy task, this is far from being true. In fact,
data retrieval, selection and formalization, as well as tools adaptation and integration
are delicate processes that require scientific and technical skills, not to mention the
amount of time needed to perform these operations and the orchestration of the team.

All the details will be explained in chapters 3 and 4.

However, as it will be shown in detail in the next chapter, a digital object needs to be
findable in order to be reusable — the lucky acronym also has it as first letter. Both
humans and computers should be able to easily find it, “machine-readable metadata are
essential for automatic discovery of datasets and services.”®® Moreover, ensuring the
use of standards and rules for metadata and interoperability allows users to personalize
their experience by creating virtual collections and organizing and re-using them.®®
Addink et al. (2023) in the deliverable 1.3 of their project’® have proposed a list of 29
best practices along with more than 60 recommendations for findability, re-use and
accessibility of data hosted by research infrastructures. These guidelines are divided into

six categories: modalities of access, building communities and trusts, technology and

68 https://www.go-fair.org/fair-principles/

8 Sotirova et al. (2012)
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standards, versioning of APIs and their data, bidirectional linking between
infrastructures and API design and naming conventions. Many of these points reflect
what has been done during this project, in particular the aspects concerning the
adoption of open data, open formats and standards for FAIRness of the resources and
of the platform in general. Appendix | of the aforementioned paper further orders these
best practices by user groups, and in particular infrastructures, data providers and users.

Please refer to the paper for a detailed description.

2.2.  Online collections: digital libraries, virtual museums, digital
ecosystems and miscellaneous repositories

As already mentioned, the pandemic of 2020 increased the awareness concerning the
need of enhancing digital solutions in many working and social sectors. In the field of
Digital Humanities, this shift transformation highlighted the fact that supports for
research data storage needed to be improved and that previous efforts seemed to be
slow and outdated. According to a review on research data management carried out by
the University of Oxford in 2020,7! the research data seem to fall into three categories:
active/hot data (accessed frequently and used actively), semi-active/living/warm data
(accessed less frequently but still in use) and archived/cold data (rarely accessed). Living
data are the most common in the Digital Humanities and, unfortunately, those with less
IT solutions for file-sharing and archiving platforms. These data can be identified as
open-access digital objects but which are or intended in the future to be updated and/or
added according to the research results of the project they belong to in relation to files
and metadata, individually and programmatically accessed via APls.”> Moreover, the
files are often in different formats with different metadata schemata and projects have
diverse research structures and user interfaces. This is the reason why data of this kind

need repositories that are actively managed, not mere archives. Researchers often

1 Chiarelli et al. (2022)
72 Strange, Gooch, and Collinson (2023)
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implement individual solutions to store, manage and grant access their research data.
However, this practice is advised against by the ERC, because even if they are “open to
the public and can play a useful role[,] [...] these are generally not deposition databases,
and as long as they depend on a single individual and/or funding source, long-term

sustainability is challenging.””3

Even if these issues have been particularly boosted in these last years within the
scholarly scenario, they are not new. In the last decades, many different “containers”
for digital objects have emerged. Each of them offers alternative ways of accessing and
sharing data, even in the light of the fact that knowledge and cultural artifacts have
undergone a massive evolution. In the different phases of this project, digital libraries,
virtual museumes, digital ecosystems, and miscellaneous repositories — defined here as
online collections — have been addressed to varying extents. This term identifies a
platform or service that gathers, organizes and provides access to digital sources (in this
specific context, GLAM’# sources), which in some cases can be drawn from different
providers. These are indeed the platforms from which CHIt in turn gathers its data and

metadata.

Before explaining in detail how these collections were considered for the scopes of the
research, concise definitions are provided, which do not aim at exhaustiveness but

rather offer a common ground for the discussion.

Digital library: digital collection of organized and curated digital works accessible
through a computer-based system and networks. Among the other things, they allow to

preserve, share, valorize and (re)use the data they contain for different communities.””

Virtual museum: “A virtual museum (VM) is a digital entity that draws on the

characteristics of a museum, in order to complement, enhance, or augment the museum

73 ERC (2022, 8)
74 Galleries, Libraries, Archives, Museums

75 1COM (2020)
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through personalization, interactivity, user experience and richness of content. Both the
‘physical’ museum (PhM) and the VM share a common commitment to the institutional
validation of content and quality of experience through curatorial process, inherent in

the ICOM definition.””®

Digital ecosystem: borrowed from biology, in its digital declension it refers to an
infrastructure in which the components are interconnected and interdependent, they
interact with each other, exchange data and continuously evolve themselves. It is a
complex system whose digital objects are in relation with other parts of it and create

new ways of fruition for the final user.””

Repository: a platform that collects, organizes and stores digital materials and resources
in an open-access view, where scholars can deposit their research outputs (that include
diverse formats) for various purposes. Repositories are meant to support research,
preservation and free access to this material, offering a way to facilitate cooperation
within the scholarly community. The strong points of these platforms are ease of access,
harmonization and integration of data, in order to create a centralized and re-usable

ecosystem.”®

2.3. State of the art

The classical initial review on the state-of-the-art literature situation that was carried
out during the first phase of this project, proved quite disappointing. In fact, a limited
amount of works was found, and the search quickly turned to the analysis of web-based

resources that were aligned with our criteria. This choice actually proved effective, since

76 polycarpou (2018)

7 Marinelli (2020, 42-43); MiC (2023, 72)

78 Wilkinson et al. (2016). The authors here also discuss some repositories that do not work in this way
and explain how this constitutes a problem. In a way, it was experimented also during the first phase of

the present project, as it will be explained further on in this chapter.
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the observation of already-existing platforms gave a good overview of the features

desired for CHIt.

The first step for the implementation of the web application was clear: suitable
resources were needed. But resources are contained within platforms, and finding and
analyzing these digital containers had to be the actual starting point. Therefore, in the
pursuit of selecting appropriate collections for data retrieval, one of the first steps
entailed conducting a comprehensive review of existing endeavors in the field. This led
to embark on a thorough examination looking for existing Italian platforms that to some
extend preserved and disseminated objects of the cultural heritage. To narrow down
the field, the research started from an exploration of the landscape of regional cultural
ecosystems. This research uncovered that six regions have already taken proactive
measures, each establishing its own cultural aggregators. Moreover, numerous other
regions are in the process of planning similar initiatives or have earmarked funds for
such endeavors. Specifically, Piedmont, Liguria, Campania, Emilia Romagna, Sardinia and
Lombardy have successfully implemented their respective platforms: Memora
Piemonte,”® Puglia Digital Library,®° Cultura Campania,®* PatER,2* Sardegna cultura®

and Lombardia beni culturali.®*

These platforms represent publicly accessible, cost-free resources designed to
document, preserve, and disseminate regional heritages. Their primary aim is to
facilitate the utilization and reutilization of both data and metadata associated with
cultural assets. Notably, these platforms adhere to controlled vocabularies and
international standards, ensuring consistency and interoperability. User interaction is
facilitated through intuitive interfaces, complemented by user-friendly search

functionalities. Furthermore, resources are meticulously organized into predefined

79 https://www.memora.piemonte.it/

80 http://www.pugliadigitallibrary.it/

81 https://cultura.regione.campania.it/en/home

82 https://bbcc.regione.emilia-romagna.it/

83 https://www.sardegnacultura.it/

84 https://www.lombardiabeniculturali.it/
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collections, providing users with structured navigation pathways to explore the wealth

of available content.?>

To this kind of aggregators there belong also Culturaltalia,® the portal of Italian culture
managed by the MiC through the ICCU.%” Cultural institutions from all sectors and levels
are involved in the project as strategic partners for the development of the portal, as it
is the main Italian contributor of Europeana. In fact, as it will be seen in chapter 3,
Culturaltalia is one of the main providers of CHIt via Europeana. The portal is developed
as to be a unique access point for the fruition of the Italian cultural heritage in all of its
domains (archaeology, architecture, visual arts, environment and landscape, archives,
libraries, cinema and media, literature music, shows, popular traditions, human
sciences). The access to all the resources made available by the Ministry and both public
and private bodies is possible thanks to the adoption of shared international standards
and of open-access licenses.®® Di Giorgio (2014) summarizes some key aspects of

Culturaltalia that are perfectly sharable with CHIt:

— it gathers information provided by partners via metadata, but the original data
remains on the website of the provider, which the user can directly and easily

access;

- itis an open and in-progress system, meaning that its growth and development

are potentially never-ending because it is directly fed by the content providers;

- interoperability of resources is ensured thanks to the adoption of shared

standards.

8 For an overview of some of the platforms see Di Noia et al. (2016) for PugliaDL, Brunetti (2018) for

Mémora and the webinar  at https://www.youtube.com/playlist?list=PL7Y62v) eSDLqC-

KW2PiABbglUvmtvcbe for PatER.

86 https://www.culturaitalia.it/

87 The Italian Ministry of Culture (MiC) and the Central Institute for the Union Catalogue of Italian Libraries
(lccu).
88 Caffo (2008)
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Continuing within this initial phase of our research, an exceptional international portal
was encountered, named Netinteractive Documents (NID).8° This innovative digital
library was of high interest primarily due to its remarkable annotation tool. This tool
serves as an integrated feature accessible across a diverse array of resource formats
hosted on the platform. Its functionality extends beyond conventional annotation
capabilities, empowering users to seamlessly embed various forms of media, including
text, hyperlinks, images, and multimedia elements. The versatility of this tool enhances
the interactive nature of the platform, enabling users to engage with resources in a

dynamic and multifaceted manner.*°

These collections served as base to understand what direction to take as far as the
general container was concerned. At this point, it was time to move to the content. At
its inception, the project was meant to collect data from secondary — not for importance
— scholarly works which do not benefit from the visibility ensured by digital ecosystems
and risk to be lost in the vastness of the web. Therefore, a number of projects developed
under strict methodological rigor that enhance elements of our cultural heritage were
selected. Together with these independent works, also digital libraries and virtual
museums were considered, with the scope in mind to have their data and metadata
interact with each other in a new way, through a new platform that would have allowed

to create new relationships and meanings.

Unfortunately, this was destined to remain just a dream, since a major problem arose:
these platforms do not explain how to reuse their data, nor expose them in an open-
access format. In their survey on open-access GLAM institutions, (Wallace and McCarthy
2023) examine how GLAMs expose open-access data, whether digital objects, metadata
or texts, available for reuse. The research is constantly updated on a publicly available
spreadsheet and, at the time of writing, Europe holds the 71.6% of the global rate.
However, despite the huge percentage on the global scenario, Italy can count only 26

institutions out of the 1177 ones that have been recorded on the European continent —

8 https://www.nid-library.com/

90 7aka (2022); Zaka and Maurer (2022)
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which is slightly more that 2% (table 3). These figures are not encouraging: digital
collections need to be published as data sets for computational use because they have

an impact on user engagement and need to be more accessible and interoperable.®?

Argeniting — o

Australia pe————————— 1

Belgium 35
Bulgaria j— 11

Canads —— 22

Croatia s 5

Czech Republic. jm—

Estonia — 47

Finiand oR
Germany
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International
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New Zealand ——— 2
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enegro p 1 Eamiogé
64 B 1177 (T1.6%)
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Poland
Qatar p 1
RuUsSa — 11

%

Table 3 Excerpts from the Open GLAM survey by (Wallace and McCarthy 2023) — Instances by Country (on the left)
and Instances by Continent (on the right) spreadsheets

When it was clear that these resources could not be gathered — or at least not so easily®?
— the attention was moved to different kinds of collections. It was decided to broaden
the horizons and ended up including resources from Europeana. This turned out to be a
good solution, since thanks to the exposition of detailed APIs it was possible to identify

a call that allowed for the retrieval of a huge number of cultural objects belonging to the

%! Candela et al. (2022)

%2 1t was thought of contacting the people in charge of these independent projects to ask them if there
was a way to retrieve their data or, even better, if they could consider the hypothesis of depositing them
on an open-access repository (see below). This idea has been suggested also by the audience during a
workshop where the project was presented. However, given the short time in which this research has to
be carried out, this hypothesis has been suspended — yet not discarded — in favor of faster solutions.

Hopefully, this path will be pursued during a subsequent phase.
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Italian cultural heritage and coming from different providers, the most prominent being
Culturaltalia, as mentioned above. The API call and the whole data retrieval from

Europeana is better explained in the dedicated section 4.2.1.1.

The content providers exposed in the previous paragraphs deal mainly with cultural
objects because they serve the specific scope of preserving and enhancing cultural
heritage. However, the seeds of adding value to projects with lower visibility were still
growing and, in the end, the research was focused on online repositories. Due to their
archival nature, they are more inclined to data presentation, management and retrieval
and, in particular, the attention was paid to Zenodo®?® and GitHub.* They had been
considered as miscellaneous platforms in which users deposit their research data for
different purposes. These repositories do not belong to a specific domain and are
characterized by a huge variety of topics. Another aspect to point out is that they do
expose APIs, and this is the key for reuse, but given their heterogeneous nature it was
not possible to retrieve more resources with just one call. For example, GitHub is a
cloud-base service for software development and version control via Git and its main
use is code storing and managing. The APIs allow to search, for example, for repository
or user name or file format, but it is not possible to search for keyword of theme,
because these are not foreseen given the more technical nature of the platform.
Therefore, a set of repositories (GitHub) and records (Zenodo) were manually selected
through their identifiers. In this way, it is possible to overcome the initial problem
related to the integration of standalone projects, since these platforms do contain such
works from which the research started. Moreover, they do not offer a visualization
output given the fact that it is not their aim and in this sense the advantages offered by
CHIt are amplified. Even if “[i]t is imperative to acknowledge that this method resulted

in a comparatively lower data volume than that obtained through Europeana [, ...] this

93 https://zenodo.org/

9 https://github.com/
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approach has enabled the platform to provide exposure to scientifically significant

individual resources that might not have received recognition otherwise.”®>

The last provider that was added during a following phase of the implementation was
OntoVE,*® a SPARQL Endpoint for the creation of a knowledge base of the Germanic
cultural heritage in the Veneto region (ltaly). More details on this project and on its
integration within CHIt are in section 4.2.1.4. However, it is interesting to anticipate that
for this collaboration, a different type of integration was studied, that excluded APIs and
included a SPARQL query.”” Apart from the mere integration of selected data from
OntoVE within CHIt, the work brought forth thanks to this synergy hopes to create a

reusable model for the connection to other SPARQL Endpoints.®®

To conclude this section, it is important to point out that thanks to these API calls it is
possible to integrate new resources at need, the retrieval is not static. In fact, the CHIt
platform is built as to be extensible, open and ever-growing. However, this is true for
Europeana and partially Zenodo, while for GitHub the solution to be adopted turned to
be a more static one, since the APIs provided were not adequate for the aims of this
project. In fact, the GitHub selected resources, together with their metadata and related
files, were manually inserted in the backend of the application (see section 4.2.2). This
means that in this case a bit of interoperability had to be given up in order to give space

to these resources.

Lastly, the OntoVE resources depend on their updates done in the Endpoint, and in this

sense, they are more akin to the Europeana ones retrieved via API.

% Fabbris and Bertozzi (2024, 141-42)

% Frontend: https://ontove-ui.chitontove.it/it/, Endpoint: https://ontove-endpoint.chitontove.it/#/ (at

the present moment, the access to the Endpoint requires a login for security reasons but in the future
open access will be hopefully guaranteed).

9 https://www.w3.org/TR/rdf-spargl-query/

%8 Fabbris and Bertozzi (2024); De Bastiani and Fabbris (2023a; 2023b)
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2.4. Why a cultural aggregator

In the previous section, it was pointed out that the web is populated by a large number
of heterogeneous — both in content and in technical implementation — platforms that to
different extent deal with cultural heritage resources. These platforms disseminate in
turn a large number of digital objects, which can adhere to different formats and
schemata, potentially creating a disconnected and confusing web of resources. The idea
of a cultural aggregator was born with this precise concern in mind, in the hope of
developing a technological infrastructure for the harmonization, processing and
integration of datasets deriving from various cultural actors. A cultural aggregator has
the potential of managing, analyzing and disseminating cultural information on a large
scale. It can also be defined as a digital ecosystem, since this kind of tool allows different
sources to interact with each other and this interaction benefits all of the elements that

come into contact, creating new relationships and meanings.*®

When thinking about the implementation of a cultural aggregator, at least five features
have to be kept in mind: data integration from different sources, scalability and
adaptability, interoperability, adoption of standards and visualization of data. As already
mentioned above, during the preparation of this work it was noticed that a shortage of
bibliographic references hampers this topic; this situation probably highlights the fact
that these argumentations still need to be done on a large scale. An interesting

publication that goes in this direction is Simou et al. (2017).

The first characteristic deals with the retrieval of resources from different providers. A
cultural aggregator needs to implement advanced methods for unifying data from
disparate sources such as museums, historical archives, libraries, and private collections.
This entails normalizing diverse cataloging systems and transforming varying data
formats to create a unified, coherent set of cultural data in order to produce

interoperable resources.

% De Bastiani, Fabbris, and Bertozzi (n.d.) (submitted paper)
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As already mentioned, the volume of cultural data is growing exponentially and cultural
platforms and collections are in continuous expansion. For this reason, a scalable and
adaptable architecture is fundamental to accommodate to and handle the increasing
demand imposed by this lively environment. In this sense, a resilient architecture is
indispensable to obtain a robust aggregator that maintains optimal performance levels

and guarantees a responsive user experience.

Another key feature in a cultural aggregator is the possibility to interconnect with other
external systems. The absence of interoperability in the majority of the platforms that
have been analyzed has proved how important it is to avoid the creation of cultural silos.
For this reason, aggregators should provide API services which serve as bridges and
allow for the connection with other platforms, facilitating data exchange between
museums, academic institutions, and other cultural entities. In this way, these bodies
can integrate their systems with the aggregator and unleash the potential of cross-

disciplinary knowledge and collaboration.®

Linked to the first point is the need for metadata standards. They are fundamental as
they establish a common language for the whole architecture, unifying the different
resources gathered from the various providers. The adoption of standards allows for the
normalization and consequent alighment of the digital objects. In this way, the concept
of interoperability can be referred to again since different digital resources structured
with cohesive data create an ecosystem in which they can flow fluidly and facilitate

collaboration and collective fruition of the cultural heritage.

The last feature — not for importance —that is mentioned in conclusion to this subsection
deals directly with the final users. The mere availability of enriched, interconnected and
organized cultural data would be reductive without additional tools for the investigation
of the digital objects. Cultural aggregators should offer the creation of immersive and

accessible experiences that encompass the needs of different types of users.

100 Medium (2023)
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Visualization and interactive tools serve the scope of making cultural information

accessible and understandable to a broad audience and to enhance its dissemination.

2.5.  Why a web application

The core of this project is the implementation of a component called middleware. A
middleware is a piece of software that connects applications and operating systems and
eases the communication among applications that were not originally developed to be
connected. This is possible because it provides “services that enable different
applications and services to communicate using common messaging frameworks such
as JSON (JavaScript object notation), REST (representational state transfer), XML
(extensible markup language), SOAP (simple object access protocol), or web services.”10!
In this way, applications written in different programming languages can still interact
with each other. The middleware is the core and middle part of the so-called three-tier
architecture (see figure 2), which is also the structure of Muruca'®? — used to build the

architecture of CHIt — as it will be explained in the next chapter.

This tripartite structure is composed of three separate and independent modules,

namely:

- the presentation tier/frontend: it is the layer that allows user interaction with
the application. It presents information to the users and collects their inputs. It

displays the information retrieved from the middle tier;

- the logic/application/business/middle tier: it contains the business logic and
handles data processing, application rules and the communication between the
other two tiers. It processes information collected by the presentation tier using

business logic and can also add, delete or modify data in the data tier. Therefore,

1011BM (n.d.)

102 https://muruca.org/en/
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it is an intermediary and ensures that data is processed and exchanged

appropriately;

- the data(base) tier/backend: it stores and manages the information processed

by the application tier.

In this kind of architecture, the application tier works as a bridge between data
presentation and data storage. In this way there is separation of concerns and
modularity, scalability and maintainability in application development are enhanced.®3
The benefits of this architecture are manifold. In particular, the fact that each tier runs
on its own infrastructure means that they can be developed and managed separately,
on different operating systems and server platforms according to the functional
requirements, without having an impact on the others. As a consequence, the
development can be quicker because each tier can be implemented simultaneously and
performance will also benefit from this as the best languages and tools can be adopted
for each part. There are some rules that need to be followed when implementing a

three-tier architecture:
a) layers must be written in separate code files in order to be managed separately;

b) the presentation layer can only interact with an external agent as far as incoming
requests and outgoing responses are concerned and with the business tier to

send requests and receive responses;

c) the previous point applies to the business tier, but shifting one tier: it can receive
requests from and return responses to the presentation tier and send requests

to and receive responses from the data tier;

d) again, the data tier can interact only with the business tier for incoming requests

and outgoing responses and its requests can be issued only to the database.%*

103 Matina (2023)
104 1bjd.
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The three-tier architecture is used in distributed systems, that are collections of
computing systems in which the different components are physically separated but

communicate with each other to reach a shared goal.

Since distributed systems are becoming more and more complex, the use of middleware
to ease the integration of their components is increasing as well. Middleware provides
a series of common services in distributed systems as it works as an intermediate layer
of software positioned between the application and the network, streamlining
communications across departments.!® In the specific case of this project, the

106 3pplication based

middleware was implemented thanks to the adoption of a Node.js
on the Express.js framework.1%” These technologies allow for the development of open-
source and cross-platform applications. More details on them are provided in section

3.2.

Application Server Data Source

Client Applications

Figure 2 Model of the three-tier architecture. Source: https://www.softwaretestingclass.com/what-is-difference-
between-two-tier-and-three-tier-architecture/

105 GeeksforGeeks (2022)

106 https://nodejs.org/en

107 https://expressjs.com/
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CHIt is composed of the three layers described above and is developed with the Muruca
architecture. Muruca is a product of Net7,% the partner company of this project. It is
based in Pisa (Tuscany, Italy) and has given support through all the phases of the
realization of the project. The company deals with digital products under a wide
perspective, but years of fruitful collaboration with the humanities field has brought it
to develop a particular interest in the implementation of tools for the cultural heritage
and Digital Humanities in an open-science view. One of their flagships is Muruca indeed.
It is an exemplary platform that excels in managing, aggregating, and visualizing cultural

data. The detailed architecture will be described in detail in section 3.2.

Figure 2 provides an overview of the different components which CHIt is made of and
how they relate with each other. There is only one stage that slightly differs from the
previous image, the database tier. In fact, the resources available through the frontend
are fetched by the middleware in two different ways: either from the backend or directly
from an external provider. The reason behind this twofold retrieval is the topic of section

3.2.1.

Besides from that, the structure is the same. On the leftmost side, there are the different
providers with their resources stored in their databases and Muruca database. Through
APIs and manual insertion, selected items are retrieved and sent to the middleware,
where the data collected undergo a process of mapping and standardization of
metadata. At this point they are uniform and interoperable and can be delivered to the
frontend. Here they are shown as a collection of items and can be individually opened

and therefore visualized with EVT%° and annotated with Pundit.'!° Figure 3 shows these

108 https://www.netseven.it/. Link to the GitHub repositories of Net7:

https://github.com/net7?language=&page=1&qg=&sort=&tab=repositories

109 https://visualizationtechnology.wordpress.com/

110 https://thepund.it/
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processes in a schematic way.'*! The specific details of these tools will be presented in

the next chapter.

III / PUNDIT
MURUCA \( /T

Retrieval of Collection of
existing resources data and

from online standardization
aggregators of metadata
through APls when necessary

and the backend

Figure 3 Schema of the application

Of course, Muruca is not the only platform that is suitable for the implementation of
cultural aggregators. Some scholars have already compared useful tools that can be
used as repositories and aggregators of cultural data. Cf., among the others, Biswas and
Paul (2019) Gkoumas and Lazarinis (2015), Khan (2019) and Pyrounakis and Nikolaidou

(2009).1*2 The main tools surveyed in these studies are Dspace, Greenstone, Eprints,

111 This schema was presented during the conference DRHA2023 in Turin, but the version presented here
has been adapted to the new organization of the application and therefore differs slightly from the one
available in the poster (see Fabbris (2023) for the original presentation and Fabbris and Bertozzi (2024)
for the related publication.

112 |n their papers, the authors refer to these pieces of software as suitable for the implementation of
digital libraries rather than aggregators in general. However, also Muruca is defined as such, but it is

evident that this is not an obstacle since the structure is flexible and adaptable.
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Fedora and Keystone.'® In these papers, careful descriptions are provided, but in the
end, it is evident that each software has its advantages and disadvantages. These
surveys are useful for an organization that is willing to implement its own platform and
can find in these findings a guide to accommodate to its needs since they all report tabs
with specific characteristics investigated and the availability or lack in each software.
However, it has emerged that Dspace is the most popular software system in the field

of digital and institutional repositories.

The tools that are more similar to Muruca are Dspace, Fedora and Omeka.''*

Nonetheless, they have some limits as far as data visualization is concerned. The Muruca
developing team worked as technical partner in the funded projects Discovery. Digital
Semantic Corpora for Virtual Research in Philosophy*!® E-content plus (2006-2009) and
Agora. Scholarly Open Access Research in European Philosophy.*'® The context was that
of an international consortium that set as its goal the creation of an open platform for

the implementation and publishing of Digital scholarly editions.

One of the key aspects that has characterized Muruca since the conception of its
architecture is the centrality given to the user experience, as these editions “typically
present the need of visualizing complex scientific data, equally understandable and
appealing to different types of users like domain expert researchers, school students,
and people without a scientific background but still interested in the topic.”*” Muruca
was developed with this specific goal in mind, and in fact it allows for a wide range of
visualization options, partially derived from the experience gained in the field of data
visualization (graphs, maps, timelines) and other specifically tailored for the Digital

Humanities field (XML/TEI visualization tools, IlIF support). The greatest strength of

113 hitps://dspace.lyrasis.org/, https://www.greenstone.org/, https://fedora.lyrasis.org/,

https://www.klas.com/, https://omeka.org/

114 https://omeka.org/, see Tomasevi¢ et al. (2017) for an overview of the tool.

115 http://www.discovery-project.eu/home.html

116 https://cordis.europa.eu/project/id/270904

117 Ajola, Lombardo, and Pedretti (2023)
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Muruca is that it offers users the possibility to access data in different ways, yet

remaining in the same environment.

Aiola, Lombardo, and Pedretti (2023) conclude that the integration of user experience
methodologies starting from the design phase can benefit the final result of the
software, “while maintaining up-to-date software standards and adherence to FAIR
principles, ultimately improving the process of knowledge production and research by

scholars.” 118

Muruca was chosen as software for CHIt also because it is undeniable that the technical
support in these projects is fundamental and the training that allows a humanities
scholar to become familiar with a complex tool takes time. Therefore, it was decided to
exploit the collaboration with Net7 also from this point of view and use one of their
products for the creation of this web application. The collaborators of the company, who
perfectly knew how to work with Muruca, could train the PhD candidate with ease and
could understand her needs and requests concerning the desired result. Moreover, their
deep knowledge of the Muruca infrastructure allowed for an agile customization when
needed (for example, for the integration of the visualization tool EVT, which will be

described in the dedicated section 3.2.5).

To conclude, it can be stated that the requirement set by the PON program on the
compulsory collaboration between academic and non-academic field and the
consequent externship of the candidates at partner companies for the acquisition of

technical skills has proven strategic and fundamental for the success of this project.

118 Ibid.
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3. CHIt: a tool for the final user

The preceding chapter delineated the foundational characteristics of the infrastructure
that serves as the backbone for the CHIt web application, under a very broad and general
point of view. Concurrently, a comprehensive theoretical overview of the FAIR principles
was provided. Building upon this groundwork, the current chapter delves into a closer
examination of the distinct components comprising the platform. Additionally, the
seamlessly integrated external tools are scrutinized, which play a pivotal role in
enhancing the ability of the application to exploit and thoroughly investigate the diverse

array of aggregated resources.

Before embarking on this exploration, a focused inquiry into one of the fundamental
tenets of the FAIR principles is undertaken. Specifically, a detailed analysis of the
concept of findability is conducted. This particular principle stands out as the linchpin
that, in practical terms, facilitated the successful navigation through the extensive pool
of items accessible on the web. Notably, findability emerges as the foremost
characteristic that empowered the ability to pinpoint resources amid the vast expanse

of online content.

However, it is important to bear in mind that the significance of the findability concept
transcends the confines of the FAIR principles and the domain of Digital Humanities.
Examining this from a wider viewpoint, as discussed later, shows that findability is a
prevalent and all-encompassing idea that significantly impacts various types of web
searches. This emphasizes its widespread influence in shaping the retrieval of

information on the internet.

3.1. The added value of being findable

The Oxford English Dictionary defines findability as “[t]he quality or fact of being

findable; capability of being found. In recent use esp. with reference to the use of online
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search engines.”'*® However, a simple search such as “findability definition” gives back
numerous results related to the field of computer science, since its earliest known use
dates to the 1890s in the field of Electronic Industries, according to the OED. Therefore,
a more precise definition could be put together paraphrasing Jacob and Loehrlein (2009)
and Morville (2005): findability is about orientation, is about the user’s ability to identify
the correct website and retrieve the relevant information from it. As the first rule of e-
commerce says: if the user can’t find the product, the user can’t buy the product.
Certainly, the specific context of the research at hand is not affected from the intricacies
of trading; however, drawing parallels between the findability of products in e-
commerce and that of resources on the platforms under consideration is illuminating.
This analogy becomes particularly relevant as the experience matured during the
development of this application has already validated its applicability. By navigating
through various projects, akin to a consumer searching for a product online, instances
were encountered where the lack of findability hindered progress. There were cases
where potentially valuable projects were set aside because it was not possible to discern
how to appropriately reuse their data. Much like a consumer who doesn't find the
desired product on a website and subsequently moves on without making a purchase,
the research moved on to the next platform when the findability of resources proved
elusive. This underscores the critical role of findability not only in the realm of e-
commerce but also in the pursuit of efficient data utilization within the scope of this

academic inquiry.

That being said, it has to be pointed out that findability is not just a matter of organizing
the resources on the website. It integrates design, users’ behaviors, web standards just
to name a few. It is therefore focused “on facilitating and enhancing the user’s overall
experience with an information resource.”*?? The information architecture of a website
has to be in line with the users’ expectations and should start from their needs in order

to create content interactive navigation. In fact,

119 OED (n.d.)
120 J3cob and Loehrlein (2009)
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In a world where it’s getting harder to reach consumers, shouldn’t businesses
make it easier for consumers to reach them? Yet, when it comes to
findability, most business web sites have major problems. Poor information
architecture. Weak compliance with web standards. No metadata. Content

buried in databases that are invisible to search engines. From sale to support,

many firms could get a great return by investing in findability.?

It is evident how relevant this keyword is in computer science in general and in Digital
Humanities in particular, since through findability, products and resources can actually
be discovered and therefore purchased/investigated by users. However, too often it is
considered as detached from the content itself, which is something which findability is
definitely about. The challenge of content findability extends beyond a mere search
problem; it encompasses the broader user experience when navigating a website. Users
actively seek content, and it is imperative that this content is not only present but also
easily discoverable. The dynamics of user interaction indicate that reliance on advanced
search tools is infrequent, and even when users do explore such tools, their proficiency
in utilizing them effectively is often limited.*?2 Consequently, the optimization of content
findability demands not only a robust search functionality but also an intuitively
designed navigation system that aligns with users' tendencies. Addressing these aspects
is crucial in ensuring a seamless and user-friendly experience, acknowledging that users
predominantly rely on straightforward means of content discovery during their website
interactions. These tools serve a top-down logic, they rely on the user’s ability to fix and
adjust their searches on their own — and here is the problem. A more suitable strategy
would be to adopt a bottom-up focus, to begin with the content from the bottom, which

cannot be added afterwards or from above. If the information architecture matches the

121 Morville (2005, 12)
122 Njelsen (2011)
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users’ needs and desires, findability will be inevitably improved and users will not bypass

your website.13

In the light of what has been exposed so far on the topic of findability, this section can
be concluded with a short overview on how it is possible to create findable resources in

the Digital Humanities.

First and foremost, metadata standards need to be adopted from the very beginning in
order to present detailed information regarding content, context and format of the
resources. The use of standards recognized and shared within the scholarly community
guarantees visibility and searchability, and therefore findability. Moreover, controlled
vocabularies and ontologies allow to “categorize, quantify, and/or make [the Digital
Humanities projects’] objects of study findable” because “what get categorized

counts.”124

One more strategy that can be adopted is thematic classification. Resources classified
according to thematic and subject categories are better organized and therefore more
easily found by the users because they can avail themselves of these structures to locate
what they are looking for. Taxonomies and tags are useful in this context to classify

consistently the resources and searches can benefit from this approach.

Still in this view of creating interconnections among data there is the Linked Open Data
(LOD)*?> principle which allows to link structured machine-readable data to other data.

This is achieved through the adoption of four simple principles:

1. the (digital) object needs to be identified by a uniform resource identifier (URI)

which unequivocally refers to that specific item;

2. the URI needs to be connected to the HTTP in order to be machine-readable;

123 Baker (2013); Dewi, Sabariah, and Effendy (2019); Morville and Rosenfeld (2006)
124 Guiliano and Estill (2023, 1088)

125 Ontotext (n.d.-a)



58

3. data should be represented formally with descriptive standards (e.g., RDF) and

findable via standard query languages, such as SPARQL;

4. it is good practice to add more links between pieces of data to discover new

relationships, offer more contexts and meanings and find more information.2¢

One last suggestion regards the adoption of a user-centric approach, which
encompasses different scenarios. To name a couple of these, gathering users’ feedbacks,
in particular domain experts’ ones, can be a good way to improve the organization of
resources within a website and enhances the users’ engagement. Secondly, the
implementation of interactive tools (for annotating, visualizing, sharing comments, etc.)
improves the overall user experience and encourages exploration. In this way, the
website can benefit from the community’s inputs and reflects the actual research trends

and different perspectives.'?’

3.1.1. Exposition and importance of APIs

So far, APIs have been mentioned only briefly, but they are another key concept in the
development of the project and need to be addressed more in detail. This acronym
stands for Application Programming Interface and denotes a software that acts as an
intermediary for two or more applications in order to let them communicate. They are
crucial in web development as they ease complex processes and reduce code-writing
time and effort because one of the main principles is reuse: if a desired functionality
already exists, it has to be reused. This means that it is better to contribute to existing
APIs first, rather than rewrite already-existing functionalities.'?® Data extraction and

data access through APIs is meant for the program and the programmer, not for the end

126 EC (2022c)
127 cahill (2009); Lampert and Chung (2011)
128 SBB (2022). For a deeper presentation of other principles to take into consideration when dealing with

APIs, please refer to chapter Architecture of this guide.
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user. They abstract the information of the application and present what the developer
needs, acting as mediators and allowing request, exchange and reception of data to and
from programs in “flexible software ecosystems that encourage innovation and increase
capabilities.”*?° Nowadays, they (should) adhere to standards such as HTTP and REST,
with the result that they can be effectively monitored and managed for performance
and scalability. APIs are crucial in the digital transformation scenario, since they help
grow, digitize, connect and innovate digital objects and — to continue with the
commercial comparison — products.'3° They must be clearly exposed in the website and
logically organized to improve findability. Their names must be precise and meaningful
in order to be transparent and easy to find and use. The rationale behind APIs findability

can be summarized as:
1. higher reuse thanks to better transparency and findability;

2. higher collaboration between APls consumers and providers thanks to better

findability;

3. better stability and efficiency thanks to better documentation.*3!

3.1.2. The transformation within the digital paradigm through APIs

So far, a synthetic but exhaustive description of APIs and their exposition has been
presented. But what is their role in the digital transformation scenario? How do they
actually increase the growth, digitization, connection and innovation of digital objects
and products? An incisive summary is provided in the concluding remarks of Chikobava

(2023)’s article:

129 chikobava (2023)
130 Frye (n.d.)
131 SBB (2022)
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APIs play a crucial role in modern web development by encouraging
innovation and simplifying procedures. They enable developers to create
new features and improve user experiences by enabling integration and
communication between various applications and services. APIs also
contribute to the accessibility of technology by granting businesses of all
sizes access to important resources and capabilities, thereby balancing the
playing field for small businesses and independent developers. As the digital
landscape continues to evolve, the significance of APIs in web development
will only increase, influencing the future of online interaction and
connectivity and ensuring that web applications remain adaptable and
relevant in a rapidly evolving and expanding digital ecosystem. In addition,
APIls improve productivity by reducing development time and effort, allowing
developers to concentrate on their unique value proposition and primary

competencies.

Standardization leads inevitably to an increase in interoperability, and a standardized
way of communicating among software, systems and components enhances flexibility,
scalability, usability, performance and maintenance.'3? It also allows developers and
scholars to exploit pre-built functionalities so that they can focus on creating new
features, thus reducing development time. This interconnection among systems and
people can be described in other words as collaboration, and, given the context,
collaboration results in an expansion of the digital ecosystem. Different platforms and
different devices are seamlessly compatible despite their different nature, services and
data are exposed through APIs and accessible and available for the community in a

viewpoint of transparency, collaboration and innovative development.33

132 Arroyo Poleo (2021)
133 For an overview on how to construct your API architecture and why you should do it, see Jin, Sahni,

and Shevat (2018); Jacobson, Brail, and Woods (2012); Moilanen et al. (2019).
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3.2. Components

Now that some key concepts that are fundamental for this application have been
defined, an examination of its actual architecture can be conducted. First of all, it is
important to define an architectural style when developing web services in order to have
a pattern that helps you design your system quicker. The architecture that best fit CHIt
is REST, which stands for REpresentational State Transfer and is one of the most adopted
for API development. It provides standards between computer systems on the web,
through which systems communicate easier with each other. REST makes an optimal use
of an HTTP-based infrastructure and thanks to the HTTP methods, it allows to perform
CRUD (create, read, update and delete) transactions on the resources they identify,
name, address and handle on the web.!3* RESTful systems are characterized by
statelessness and separation of concerns of client and server, two features that bring
benefits for services on the web. In stateless systems, the states of server and client are
unknown to each other, they do not track information from previous sessions but can
understand all they need to know during each request/response transaction, which
contains the description of the object required. On the other hand, it has already been
mentioned the separation of client and server, which means that these two components
can be implemented independently and changed without affecting each other’s
operations. Thanks to these constraints, “RESTful applications achieve reliability, quick
performance, and scalability, as components that can be managed, updated, and reused
without affecting the system as a whole, even during operation of the system.”!3>
Through REST, a client can make a request to the server to perform CRUD operations on
data. For example, a GET or a POST request is sent to CHIt providers in order to retrieve

their resources. The other basic HTTP verbs are PUT and DELETE.136

134 Jin, Sahni, and Shevat (2018)
135 Codecademy (n.d.)
1% A general introduction to CRUD operations can be found in this article

https://www.codecademy.com/article/what-is-crud.
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So far, the three-layer architecture and the request/response mechanism have been
tackled upon only in general terms. Therefore, the remaining subchapters of this section
are dedicated to the exploration of the individual components constituting the CHIt
framework, in order to focus on a more granular examination of each element and to

shed light on their distinctive roles and contributions within the general architecture.

As highlighted in section 2.3, the design blueprint of CHIt draws inspiration from Muruca
architecture, embodying a tripartite structure that includes a backend, a middleware,
and a frontend. It is a web solution that has been developed to go beyond some of the
problems highlighted in the previous chapter, in particular the combination of the
increasing digital market and the creation of ad-hoc platforms for single scholarly
projects.'3” Muruca has been developed as to be easy to use, to be standard and is
divided between content and design. The backend is built on WordPress,*38 one of the
most popular content management systems (CMS) for web sites and is made of a series
of plugins that make it particularly flexible. Moreover, data can be exported into files
and stored on different platforms for their long-term preservation. The search engine
integrated in Muruca is Elasticsearch,®® a distributed search and analytic engine that
allows to store, search and analyze huge volumes of data quickly and in near real-time.
It is well-known thanks to its simple APIs, its distributed nature, its fastness and
scalability. It is the main component of the Elastic Stack,'*° a set of open-source tools

for the ingestion, enrichment, archiving, analysis and visualization of data.

The adoption of an existing framework is a practical solution and helps reducing time
loss. In fact, if the general architecture is already present, it is necessary only to adjust
the specific functions as required by the project at hand, while the others can be taken

from the base library already integrated in the framework.

137 Ajola et al. (2021)

138 https://wordpress.com/

139 https://www.elastic.co/

140 https://www.elastic.co/elastic-stack
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The other components — the annotator, Pundit, and the visualization tool, EVT — are

integrated in and collaborate with this basic structure.

Everything has been designed in the view of openness and interoperability, both within
the application itself and with other systems thanks to the adoption of international
standards such as JSON and DCMI. More technical details on the implementation can be

found in chapter 4.

In the field of Digital Humanities, there are other platforms that are in line with this

141 e Alphabetica'#? just to name a couple, which both dispose of

approach. TEI Publisher
APIs and IIIF standards. It is noteworthy to mention also Culturaltalia, which makes

available all the LOD of its providers through a SPARQL Endpoint.43

3.2.1. Muruca’s architecture: the backend

As already mentioned, the backend is that piece of a technological infrastructure that
works on the server-side, that is not seen on the website and stores and manages the

data of the application.

In the specific context of this application, the backend ensures the seamless aggregation,
organization and management of all the data retrieved from the various cultural
sources. It employs both SQL (structured query language) and noSQL databases and for
this reason it offers a scalable and flexible architecture that is able to handle and store
large volumes of data. In fact, SQL databases, also called RDBMS (Relational Database
Management Systems), use structured query language and excel in managing complex

data with predefined schemas. On the other hand, noSQL databases, also called

141 TEI Publisher, as it will be mentioned also further on, is an application that allows to publish TEI-

compliant digital editions, https://teipublisher.com/.

142 Alphabetica is the digital ecosystem for the Italian bibliographic  services,

https://alphabetica.it/web/alphabetica/.

143 https://dati.culturaitalia.it/
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distributed systems, are non-relational and have dynamic schemas for unstructured
data. This dual approach ensures that the backend can effectively accommodate the
heterogeneous nature of cultural information, offering an adaptable storage solution

for different types of datasets.

Moreover, this level is responsible also for the processes of data cleaning, normalization,
and insertion. Data cleaning is fundamental when combining multiple data sources.
Thanks to this action, inconsistencies and errors are fixed or removed, ensuring the
integrity of the information stored. Normalization has already been mentioned, which
allows to harmonizes disparate data formats, enhancing coherence and consistency
within the dataset. Insertion finalizes the incorporation of refined data into the
aggregator, marking the culmination of meticulous processes that are indispensable for

maintaining the dataset's coherence, reliability, and usability.

As a matter of fact, the data stored within the CHIt backend are those retrieved from
Zenodo and GitHub. As already mentioned, these services do expose APIs, but given
their heterogeneous nature, an API call for a massive retrieval of resources belonging to
the sphere of interest of CHIt could not be formulated. Therefore, the records and
repositories that were in line with the project have been manually selected. The Zenodo
search interface allows to look for items, among the other things, according to the title
and keywords. The keywords are assigned by the single authors when they upload their
records, and this permits to find related works. On the other hand, the search on GitHub
is less assisted from the point of view of CHIt because this platform was born as a cloud
for code. For this reason, the parameters for searches are “limited” to the information
on the repositories, users and code-related aspects such as language, extension and
issue options. Therefore, to start populating CHIt with the resources of these providers,
it was necessary to rely on existing knowledge of scholars and projects related to the

research field of this project.

According to this mechanism, the selected resources are stored in the backend and the
relevant metadata are manually added. Only in the case of Zenodo, related files are

retrieved via API. In this way, when the user requests an item from GitHub or Zenodo,
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the frontend sends a request to the middleware, which identifies the origin thanks to
the resource ID (see section 4.2). The middleware in turn retrieves it from the CHIt

backend in the way in which it was manually stored.

3.2.2. Muruca’s architecture: the middleware

It has already been mentioned that the core of this application is a component defined
to as middleware. It is here that the greatest development efforts have been put and it
is here that the biggest part of the abovesaid FAIR principles, standards and good
practices have been merged. It can be called it also connector or mediator, since it is the
link between the backend, the external providers and the frontend. Chapter 4 is entirely
dedicated to the exploration of this central component, so here only a general

description of the workflow that characterizes its functioning is provided.

From a technical point of view, when a user selects a resource through the frontend, the
middleware acts in different ways according to the provider that preserves the desired
element.'* In case it is Europeana, the middleware makes a request for this item
through APIs; for GitHub and Zenodo, it has already been mentioned the fact that the
selected resources are stored in the CHIt backend. Therefore, they are fetched directly
from there. If the resource is stored in the OntoVE dataset, the metadata are retrieved
directly from the SPARQL Endpoint. The collaboration that brought to the
implementation of this feature and the description of it are explained in detail in the

various sections of section 4.2.1.4.

At first, the metadata of the item received in the response adhere to the providers’
schema. Subsequently, the Node.js scripts provide the format that allows to refactor the
resources in order to make them compatible with the other parts of the platform and,

thanks to the adoption of international standards, to be potentially interoperable also

144 The provider is identified thanks to the ID assighed to the single resources by CHIt, see the dedicated

discussion in section 4.2.
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outside the platform itself. The adherence to a standardized model allows also for an
internal reorganization and clean presentation of the results, in order to offer the users

a smooth and pleasant navigation and fruition.

The middleware is implemented within the Node.js runtime, which is an asynchronous
event-driven, open-access and cross-platform environment. It executes JavaScript code
outside a browser and is frequently used to implement services like APls. This runtime
is often adopted in the development of web services because its architecture pattern is
particularly suitable to create scalable applications and is highly adaptable. By being
asynchronous, it allows “to start a potentially long-running task and still be able to be
responsive to other events while that task runs, rather than having to wait until that task
has finished. Once that task has finished, your program is presented with the result.”*4>
With asynchronous functions, many connections can be handled simultaneously on
different threads which do not block each other. In this way, the potential delay which

is typical of synchronous operations can be avoided.

Node.js is also a cross-platform runtime, which means that it is suitable for different
operating systems (OS) without the need to be adapted and therefore the application
can run on multiple OS. This has several advantages, some of which are the reuse of
code that allows to save time and costs, a broader reach of audience as their OS is not

relevant and a unified user interface and user experience.4®

To sum up, Node.js is a good choice for the development of real-time web applications,
chatbots and loT applications, collaborative tools, single-page applications, dynamic
websites, streaming applications, microservices and APls. On the other hand, it would
not be the perfect choice for CPU-intensive applications, relational databases, simple

HTML and CRUD applications, large and monolithic applications and when strong object-

145 MDN (2023). The advantages of this runtime are synthetized in Dziuba (2023): scalability and
performance, versatility and the use of JavaScript, code reusability and sharing, rich ecosystem and
microservice architecture.

146 Techmango (2022)
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oriented programming is required. Last but not least, it is not recommended if the

developers team lacks experience in JavaScript and, of course, Node.js.'4’

The middleware is implemented within the Express.js framework, a minimalist and
flexible web framework and the most popular for Node.js whose robust features and
tools make it suitable for the development of scalable applications. It enables, among
the other things, to manage HTTP requests and responses. Even though it is minimalist
itself, there are compatible middleware packages maintained by the Express team that
address almost any web development problem.*® However, the implementation of an
application is not a straightforward path and there is no right way to do it. The solutions
adopted by other developers and shared online could not be optimal for your

application.#®

To sum up, it can be asserted that the middleware is an API itself, and therefore it
embodies the principle of interoperability. In fact, it connects frontend and backend and
mediates the communication between the two components, it is not directly accessed
by the end user, rather it operates behind the scenes. Within its architecture, the
middleware contains a large number of endpoints thanks to which it can perform the

aforementioned HTTP requests and CRUD operations.

3.2.3. Muruca’s architecture: the frontend

This last subsection dedicated to the Muruca architecture presents the user-visible part:
the frontend. In general terms, the frontend is that piece of software that works as a
gateway for the user to interact with the application employing both the graphical user
interface (GUI) and the command line. Also called client side of an application, it is

responsible for all the visual aspects of a website: text colors and styles, images, graphs

147 Dziuba (2023)

148 https://expressjs.com/en/resources/middleware.html

149 DN (2024)
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and tables, buttons, colors, and a navigation menu. In the cultural heritage domain, It
typically includes user interfaces like dashboards, interactive maps, virtual galleries, and

search tools, allowing intuitive system interaction.

The primary objectives of a frontend are responsiveness and performance, aimed at
ensuring a captivating user experience. By focusing on the visual aspects of the website,
it goes beyond mere aesthetics. It acts as the key conduit for users to access,

comprehend, engage and interact with the rich content available on the platform.

The Muruca frontend is responsible in particular for the presentation of aggregated data
in an accessible and comprehensible format. This layer of the architecture is designed
to be user-friendly, allowing both technical and non-technical users to access and utilize
the platform's resources. The intention is to democratize access to the platform's

resources, allowing a diverse audience to harness its capabilities effortlessly.

From a more practical point of view, the Muruca frontend offers a wide range of
functionalities. It allows to visualize the records, to organize the elements into
collections or courses, to create structured tabs with detailed content and create
relationships between tabs, to perform advanced searches, to transcribe in .xml format,
to manage editorial content in a customized way and to display data on maps and
timelines.*>° These capabilities empower users to interact with the cultural heritage data

in a dynamic and personalized way.

Furthermore, Muruca integrates external tools to enhance some functionality, all of
which are either used and accepted as standard or developed by large communities. As
an example, the reader that has been adopted is TEI Publisher, which is open-access,
standard and reusable. This integration exemplifies the platform's commitment to
leveraging established tools within the academic community. However, for the CHIt
project, it was decided to implement the visualization of resources using Edition

Visualization Technology (EVT). Despite the divergence in tools, EVT maintains a high

150 Muruca has been used to create a demo on story telling in scientific communication. The website is

available at http://murucaracconta.muruca.cloud/en and a related publication is Aiola and Lombardo

(2022).
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level of FAIRness, aligning closely with the standards set by TEl Publisher. A
comprehensive exploration of EVT and its role in the Muruca architecture will be

provided in the concluding section of this chapter.

3.2.3.1. Collections

The creation of collections on a website is crucial because it facilitates the navigation
and helps users under many points of view. First of all, the grouping of resources in a
logical manner allows users to easily find what they are looking for without getting lost
in an unstructured jungle of information. In this way, collections serve as navigation aids
that can reduce loss of time when users are looking for a specific item. By navigating
well-organized collections, users can also discover new and relevant contents that would
have remained hidden otherwise and this can also further engage them in their
exploration path. Moreover, it is not secondary the fact that collections contribute to
the design of the user interface and an aesthetically pleasant website improves user

satisfaction and browsing experience.

A concrete example is Europeana. This platform has a specific section dedicated to
collections, which is in turn divided into themes, topics, centuries and organizations. This
feature has proven essential for our research because the themes facet was used to
extract via API the resources that are now gathered in CHIt. It was also decided to keep
them as keywords for the creation of our collections, to start with. A further subdivision
for the Germanic cultural heritage in Italy was also added, and this will be the topic of
chapter 6. In fact, it is dedicated to three case studies carried out from specific points of
view — a student, a group of tourists and a Germanic philologist —that are interested in
topics related to this kind of heritage, even if their aims and their use of the platform

are divergent, of course.

As already mentioned, the Muruca backend is built using WordPress, and it allows for
the creation of the so-called collections and itineraries to satisfy the abovesaid needs.

Under a practical point of view, collections are pre-defined researches with a chosen
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filter that regroups a series of resources adhering to desired topic. In the specific case
of CHIt, a dedicated filter was added to the resources that were intended to be part of
the collections. To be more precise, since the collections are four (written sources,
digital scholarly editions, Germanic language islands in Italy and the Lombard and Gothic
people in Italy), there are four dedicated filters assighed to the desired resources.'>!
When the user clicks on the specific button dedicated to the collection, he/she will be
redirected to this pre-selected search and all the resources with the specific filter will be

automatically gathered for him/her.1>?

However, this solution does not seem to be the cleanest one under a technical point of
view. For this reason, in chapter 7 a couple of different ways of retrieval are presented

as possible future improvements.

On the other hand, itineraries are different. They are independent and more complex
pages created in the backend with a more structured layout. They usually contain some
structured information on the topic and, among the other things, possible external links,
multimedia elements and related resources or further itineraries. In this way, users have
at their disposal stories made of a selection of resources and are guided in the
exploration of these paths and interconnections among resources that could have
remained hidden otherwise. Figure 4 shows an example of itinerary created for the

Germanic minority languages in Italy.'>3

151 Europeana subjects are not part of this selection, as they are too many and a way to manage all of
them still has to be found.

152 ynfortunately, at the present time this operation is performed only on the resources available in the
backend. In fact, the items gathered from Europeana and OntoVE reach the frontend directly via the
middleware and cannot be manually edited.

153 CHIt is a platform subject to change for its very nature. Therefore, screenshots as presented in this

work might change look on the web app over time.
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Figure 4 Example of itinerary

3.2.4. Pundit: the annotation tool

The first and second chapters contain an extensive discussion on the increase of data in
the last decades and the importance for them to be, among the other things,
interoperable. In this chapter another key aspect has emerged, which is users’
interaction and engagement. Whether users are students or scholars, they need “to do
things” on the resources they look for in order for these data to be meaningful and to

acquire new meanings. Annotation of digital objects and annotations on web
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applications is something that has been around for a long time now, there are different
tools that allow to highlight texts and add comments and tags. However, more
structured types of annotations could benefit the content itself, the user and the

community in general. In fact,

if properly structured and provided with clearly-defined and machine-
processable semantics, annotations can constitute themselves a primary
information which can enrich the original contents and provide added value
for other users as well as for third party applications. On this line, Semantic
Web technologies are employed to foster the flexibility and interoperability
of user created annotations, to promote their linkage with the Web of Data

and to permit their reuse by other people or applications beyond the context

they originated from.

Pundit was chosen as annotation tool for CHIt because it offers all the most common
functionalities plus some features that improve its performance and FAIRness. It was
first designed by the research group on Semantic Web and Multimedia called Semedia’®>
(Ancona, Italy) and further developed in collaboration with Net7 for the application in
different research and commercial projects. It is open source and is also available on the

EOSC Marketplace.>®

Under a technical point of view, the architecture of Pundit is structured into four
modules: the annotator, the backend, the data layer and the application. The software
architecture has changed significantly since its first implementation in 2009, in particular
concerning the annotator and the backend, which have been redeveloped from scratch.

For further details on the architecture, see De Santis et al. (2021).

154 Grassi et al. (2012, 50)

155 http://semedia.dii.univpm.it/

156 https://marketplace.eosc-portal.eu/services/pundit-a-semantic-powered-web-annotation-service
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The Pundit application basically allows to interact with texts in four ways: by adding
comments, tags, highlighting and semantic annotations. These last are a way to enrich
texts with “metadata about concepts (e.g., people, places, organizations, products or
topics) relevant to it. Unlike classic text annotations, which are for the reader’s
reference, semantic annotations can also be used by machines. Semantically tagged
documents are easier to find, interpret, combine and reuse.”*>’ Pundit’s data model is
based on named graphs and on the Open Annotation data model and its annotations
are built as sets of triples. In this way, annotations reach a higher level of expression
because users can use ontologies and specific vocabularies to create their semantic
relations among resources. This results in non-ambiguous and precise annotations and
reuse of knowledge available on other websites. Figure 5 shows how the four different

types of annotations are rendered in the user interface of the Pundit application.

gfabbriss181@gmail.com gfabbris8181@gmail.com

http://viaf.org/viaf/72189401

gfabbris8181@gmail.com gfabbris8181@gmail.com

December ]. 2023 - in - AP Py ICIon 22U

check

Figure 5 Possible annotations with Pundit: semantic annotation (top-left), highlighting (top-right), comment (bottom-
left) and tag (bottom-right)

157 Ontotext (n.d.-b)
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Another interesting feature of Pundit is the availability of notebooks, which aggregate a
set of annotations in a single space in order for them to be organized and easily
retrievable. Notebooks can be private or public, and these last are particularly
interesting for collaborative works. A public notebook can be shared through its unique
URL and sent to collaborators, who can participate in it and can reply, like, dislike and
even report an annotation to the Pundit administrator. Annotations can be exported in
different standard or open formats and be filtered from within a notebook with a
faceted interface. All the notebooks are gathered on a single dashboard, from which
annotations can be easily accessed and managed. On the website there is a dedicated
section for videos and tutorials that helps and guides in the discovery of the different

functionalities. In figure 6 an overview of the dashboard is provided.

A eunoir [~ Y —

Notebooks

Figure 6 Overview of the Pundit dashboard.
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Last but not least, Net7 is partner of the TRIPLE*® project (Transforming Research
through Innovative Practices for Linked Interdisciplinary Exploration), launched in 2019
and financed under the Horizon 2020 framework.>® Pundit is the annotation tool on
which the TRIPLE Open Annotation Tool is based and is one of the Innovation Services

of the project.

3.2.4.1.  Collaboration, enrichment and personalization of data

The integration of an annotation tool in CHIt was essential and one of the main concerns
since the beginning of the project. Annotations are more and more prominent in the
landscape of digital scholarship, since they foster collaborative engagement, enrichment

of content and provide personalized experiences for users.

In this sense, Hodgson, Kalir, and Andrews (2023)’s definition of annotations is here

borrowed, which are considered expressly social,

as indicated by readers who write and exchange their notes with one
another, make meaning together, and use interactive media to construct
knowledge about shared texts and contexts. More specifically, we borrow
and build upon a definition from Novak and colleagues (2012) that defines
social annotation (SA) as a type of learning technology enabling the addition
of notes to digital and multimodal texts for the purposes of information
sharing, peer interaction, knowledge construction, and collaborative

meaning-making.'®®

158 hitps://www.gotriple.eu/

159 Horizon 2020 was the biggest European Research and Innovation program which funding covered the
period 2014-2020. It has been succeeded by the new Horizon Europe for the years 2021-2027 with a

higher budget. https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-

programmes-and-open-calls/horizon-europe en

160 Hodgson, Kalir, and Andrews (2023)
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https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en
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Particularly in the scholarly field, collaboration is essential. Considering online platforms
as mere repositories of information risks to be too simplistic and little productive. The
addition of annotation tools enables users to actively engage, making them operative
contributors instead of passive consumers. In this way, scholars but not only, can share
insights, ask questions and get answers, and engage in dialogues that can build up new
meanings because born from an innovative kind of information-making. This kind of
interaction goes beyond the traditional silos of scholarly collaboration and can,
hopefully, encourage a sense of belonging within a broader intellectual community. In
this sense, cultural institutions play a major role since their position is shifting from
content providers to experiences facilitators and, since these interactive tools are more
and more common, users start to expect to find different types of experience

engagement within physical and online GLAMs. 6!

The advantages stemming from annotation tools extend beyond collaboration and user
interaction, comprising a spectrum of positive attributes that deeply enhance the digital
experience. Narrowing down the field, annotation tools offer a nuanced approach for
the enrichment and personalization of data, a dimension that can also be tailored to the
individual user, with contrast to collaboration and interaction. This aspect of annotation
tools is equally significant, as it introduces a layer of interactivity that is not solely
dependent on communal engagement. The potential for personalized data enrichment
emphasizes the various ways in which users can actively enhance their individual reading
and visualization experiences.'®? Consider, for example, the historical context of
marginalia found in medieval manuscripts. Despite their nomenclature, which could
suggest a peripheral role, they are annotations after all and have an enormous valor for

the scholar since they carry information potential.

To conclude, Pundit’s feature regarding semantic annotations deserves particular

attention. In fact, the possibility to add semantic annotations into unstructured

161 Radice (2014)
162 Novak, Razzouk, and Johnson (2012); Kalir and Garcia (2021)
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documents has become more and more relevant, since traditional search engines can
be sometimes too simplistic as they are based on keywords that cannot go deep into the
users’ needs for meaning and context.®3 On the other hand, the quick development of
the Semantic Web (SW) has brought forth the creation of formal representations of
knowledge, like ontologies, which “are a key component of semantic association, which
is the process to formalizing knowledge through the linking of words or phrases of plain
text (mentions or named entities) with elements of the ontology (concepts or
entities).”*%* In this way, users can semantically enrich their data in order to provide

additional information and map a text with structured references linked to an ontology.

However, since its beginning in the late 90s, there has never been a real consensus about
the SW’s utility and fortune throughout time. Thanks to his survey, Hogan (2020) can
discuss that twenty years on, important steps still have to be taken to align to the
original version of the SW, even though these technologies are having some impact.
Another interesting point of view is that presented by Lo Duca (Lo Duca 2021), where
she argues that the SW has decreased progressively, but that Linked Data are trending

instead, especially in the communities related to cultural heritage.

To sum up, annotations are more and more essential both under a collaborative point
of view and also from and individual perspective. Whether through social interaction or
personalized enrichment, annotation tools emerge as versatile instruments that

contribute multifaceted benefits to the scholarly landscape and not only.

3.2.5. EVT: the visualization tool

This last Subsection presents the visualization tool, namely Edition Visualization
Technology — EVT. The development of this tool started in 2003 when a new visualization

software for a digital edition of the Codex Vercellensis (Vercelli, Archive and Chapter

163 pech et al. (2017)
164 1bjd.
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Library, MS CXVII) started. The team working on the project found that many of the
existing tools that would have fit their needs had two or more flaws among being
proprietary, closely linked to a specific software platform, too complex to install and use
and too tied to specific projects.'® For this reason, even if it is always recommended to
exploit existing tools as much as possible, the team started to conceive a new software
respecting some requirements that have guaranteed EVT an incredible success within
the Italian environment of digital philology. In fact, nowadays it is used in a large number
of projects and its flexibility proved essential. The first version of the software was
developed specifically for the Digital Vercelli Book project, but the increasing number of
requests for modification made the code too long and complex. Version 1 was “based
on an XSLT 2.0 transformation chain that takes as its input one or more XML documents
in the standard TEI P5 format, which are turned into a Web-based application — a mix
of HTMLS5, CSS3 and JavaScript — that can be easily shared on the Web.”!% However,
the code became too verbose and difficult to understand, and the general layout too
complex because of the many GUI components. For this reason, the team started to
develop version 2 of the software within a completely different framework, able to
support complex functionalities according to scholars’ needs. EVT 2 is built in
Angular)S'®7 and more specifically on a set of JavaScript parsers that retrieve the
contents of the edition directly from the XML document(s). The retrieved information is
temporarily saved in a JSON structure, which remains available until the web app is
open. The style of the edition is regulated by CSS style-sheets that can be customized.
However, Google stopped the development of Angular)S because of its many efficiency
problems. A new Google framework was developed, namely Angular.2®® The EVT team

decided to abandon AngularJS too and readapted the code to the new framework.®®

165 Rosselli Del Turco (2019)
166 1bjd. 94

167 https://angularjs.org/

168 https://angular.dev/

169 Bjoglio et al. (2023), but see also the video lesson held by Prof. Rosselli Del Turco in Pisa in 2023 in

which he sums up the history of EVT with a particular focus on the new functionalities of version 3.


https://angularjs.org/
https://angular.dev/
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The schema is basically the same as EVT 2: the documents are handled by an input
parser, converted into JSON and handled again by an output parser which sends
information to the viewer.

EVT was chosen as visualization tool for CHIt because it has a huge pool of users, being
tested many times and always proved successful. Moreover, it boasts an active group of
developers and collaborators that continuously work on it in order to improve the code
and integrate new features.

However, the standard version of EVT works with files stored locally. This modality does
not fit CHIt architecture, as the files that EVT is supposed to read (e.g., XML ones) can
be retrieved by CHIt via API. For this reason, within this framework, EVT needs to be able
to catch the documents on the fly. Fortunately, this specific characteristic was already
in the agenda and it has been recently implemented by another collaborating
company.’?

The connection between CHIt and EVT is further explained in section 4.3.

Available at https://www.labcd.unipi.it/seminari/roberto-rosselli-del-turco-levoluzione-di-evt-dieci-anni-

di-sviluppo-open-source/

170 The company is called Silent Wave, https://www.silentwave.eu/en/.
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4. Structure and implementation of the middleware

This chapter has been mentioned different times so far, and this proves its centrality. As
it is clear now, the middleware is the cornerstone of the whole web application and this
chapter is entirely dedicated to its implementation. The efforts spent during this
doctoral project have been put mainly in this component, even if, of course, the backend
and the frontend have required attention as well. These two parts of the architecture
have been managed mainly by the collaborators at Net7, while the PhD candidate has
worked extensively on the development of the middleware — always under the watching
eye of the company tutor. The periods spent at the company as well as the work on the
code done remotely have proven the usefulness of this collaboration, allowing the
candidate — who works on Germanic and digital philology — to acquire a wide range of
technical skills and critical thought on this transversal field. Therefore, considering the
result obtained in this specific project, it can be said the decision taken during the
rearrangement of the PON program of introducing these mandatory collaborations has
proven absolutely effective and advantageous for the candidate and for the

development of a high-quality project.

The chapter begins with a review of the major issues that have been faced since the
initial phase of conception of the aggregator. Of course, every problem is accompanied

by a solution, and most often the optimal one for the specific case could be found.

After that follows the explanation of how the source code was implemented. Technical

171

details will be given for every provider, for the mapping of the metadata'’/* and how the

new output model is created and sent to the frontend, for the creation of records and

1711 this chapter, the term data is used in a broad sense to refer to the information retrieved from the
APIs of the various data providers. On the other hand, the term metadata specifically refers to the
structured descriptions of resources provided by those sources. While the distinction may not always be
rigidly maintained, this usage reflects the functional roles these elements play within the technical context

discussed.
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for how the resources can be searched. Lastly, the description of how the two external

tools — EVT and Pundit — can interact with the resources is provided.

4.1. Problems and possible solutions

In the Introduction to this dissertation, it has been declared that the initial idea for this
project was the development of two different applications for the visualization and the
annotation of the resources. This vision was quickly reconsidered, thanks to the proposal
of the company tutor, Doctor Aiola Chiara, who suggested instead to opt for a single but
flexible application. One of the main characteristics that this application was supposed
to have, in order to face our needs, was the possibility to connect external tools to
accomplish the main functionalities of visualizing and annotating. It is well known at this
point of the dissertation that the Muruca architecture perfectly fits this description.
Moreover, the collaboration with Net7 ensures the availability of technical assistance
for every kind of problem. After this decision, a single application with integrated tools

became the choice and the adoption of Muruca as framework came along.

The next problem that arose was the identification of the providers and the selection of
the resources. A complete discussion on this topic and the solution adopted has already
been exposed in sections 2.3, given its centrality for the development of the project. It
is not going to be tackled upon here again, so please refer to the aforementioned section
for reference. However, a brief concept is recalled here for the harmonization with the
next problem that is about to be expressed. The original idea foresaw the valorization
of small projects, but this soon proved impossible for the lack of FAIRness of the portals
that were at first considered and visited for the aggregation. Therefore, the project
started from the retrieval of resources from a large provider, Europeana. From there, a

bulk import through APIs could be done.’?> Thanks to this operation, the platform

172 More details on these data requests will be given in the dedicated section below in this chapter

(4.2.1.1).
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gathered the majority of its resources, more than 200.000. However, it was soon clear
that this massive retrieval would have brought along a certain level of uncertainty as far
as the quality of the resources is concerned, since it is not possible to further filter this
selection. Nevertheless, users always have the possibility to refer to the original source
that provided the data to Europeana directly from the list of occurrences visualized in
the CHIt record, and in this way, they can verify the accuracy of the resources
themselves. On the other hand, the methodology adopted for the retrieval from the
other providers allows for a more reasoned ingestion. Even if it is clear that manual
selection from heterogeneous repositories is not the most recommended way to
populate a cultural aggregator, this path was pursued to stay faithful to the initial idea
and give some space to the smaller projects. This choice was also taken to add
scientifically valuable resources in order to try to balance the potential uncertainty of
what was imported via Europeana. Since CHIt is thought to be a tool useful both for a
general audience but also for a specialized one, this choice has proven fundamental to
ensure possible scholarly research. An example will be shown in section 6.2.3.
Moreover, this ad hoc insertion can also potentially stimulate users to suggest resources
that have not been noticed during the implementation, further enhancing their active
participation. Again, young or independent scholars can also exploit CHIt for the
publication of their own research to add them to the ecosystem and allow for
interoperability and interconnection with the other objects of the platform. This would
be the upgrade of what has been done so far with GitHub and Zenodo: to give the users
the possibility to valorize their own researches and offer an environment where cultural
data can be aggregated and come into contact in a way that would not have otherwise
happened. Users will not be able to add directly new resources, but they are strongly
encouraged to write an email from the Contact page for any suggestion and comment

or for highlighting bugs and errors in general.

After some time that the development of the code had begun, there has been a crucial
change that is to some extent linked to the last issue discussed above. The first stage of
the project involved the aggregation and the indexing of all the metadata through

Elasticsearch, used as a sort of “cache”, from which the middleware was supposed to
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fetch the resources requested by the frontend. However, even if the use of a cache
system has its pros, the cons have to be considered as well. In particular, this layer has
to be updated constantly to ensure that the data it stores are aligned with the original
ones. Therefore, there is the risk of storing obsolete data if they are not regularly
checked. This is time-consuming, especially when a huge number of resources is
gathered and there is not a team or part of a team assigned to this task. Therefore, it
was decided to delete this passage at least for the providers that allow to retrieve data
directly through APIs as Europeana, or through a SPARQL query as in the case of OntoVE.
These resources are not saved in the cache but are requested by the middleware directly
to the providers themselves. In this way, the storage in the backend and therefore the
use of its memory is unloaded; moreover, users are sure to find the most updated data

since they are gathered each time from the original source without mediation.

On the other hand, the workflow is considerably different for the miscellaneous
repositories. In fact, the resources identified in GitHub and Zenodo are supposed to be
requested one by one with single APIs that, in the case of GitHub, do not even give back
the metadata for a general description or the link to the files — unless two or more API
requests are sent, which complicates things even more. Therefore, it was necessary to
find a different solution to improve the efficiency of this operation. As a result, the
system adopted for these providers was mixed in order to ensure the retrieval of all the
necessary metadata and improve the alignment with the other providers. Muruca
backend was used to collect the references to the single resources from Zenodo and
GitHub that had to be included in CHIt. The backend stores just the metadata needed by
the platform for the general search and the references (unique identifiers, API
references) to get the information from the original source at any time. In this way, these
resources are indexed in Elasticsearch in order to be searchable in the search engine. On
the other hand, once a single specific resource is required, the data are retrieved via API
also in the case of Zenodo, so that what is received is always the latest version. For
GitHub, the question is different. In this case, all the information — files included — is
inserted manually since the available APIs did not suit the needs of this platform. In this

sense, the findability principle is satisfied, allowing users to find some relevant projects



84

and resources possibly hidden in great and heterogeneous repositories like GitHub.
However, interoperability misses, since metadata could not be accessed directly via API,
but this was considered a good compromise especially because the platform always

gives the direct link to the original source of the resource.

The different approaches adopted for the two types of retrieval have a major
consequence, though. The resources gathered from Europeana and OntoVE are totally
dependent on their availability on the original platforms, as they are called each time
via APIL. This means that if Europeana goes down or changes its APIs, CHIt loses the
access to the resources. On the other hand, the metadata stored in the CHIt backend
are there and are independent from the original source. This is a compromise that has
been considered and something more will be said about it when dealing with scalability

and flexibility in the last paragraph of this section related to problems.

This next paragraph introduces two interesting issues that will be dealt with in more
detail in the dedicated sections of this chapter, but are cited here since they posed some
interesting challenges. The connection to the OntoVE Endpoint was born as the result of
a collaboration between this doctoral project and another research project in
development at Ca’ Foscari. To start with, the idea was born because this ontology
describes and preserves digital objects of the Germanic cultural heritage in the Veneto
region. From the point of view of the content, the target of resources is perfectly in line
with what CHIt aggregates. However, as it will be explained below, the methodology is
totally different, yet the goals are shared. It is a high-quality standalone project,
nonetheless integrated within the Semantic Web thanks to the use of internationally

accepted standards.

Before it was decided to experiment with the connection to this Endpoint, only APIs had
been taken into consideration for the retrieval of resources. Therefore, it was necessary
to understand how SPARQL queries could be performed from the middleware and what
possibilities were to be offered to users. In the end, it was decided to use a predefined
set of ad hoc SPARQL queries to extract the items of interest in a way compliant with

the code of the middleware, and users can access these resources as they can do with
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the other providers. Users versed in the query language that need to find different or
more specific information can refer to the original Endpoint through the specific link to
the ontology that can be found in the section of the application dedicated to OntoVE
(Home > Il Progetto > | provider > OntoVE, Home > The Project > The Providers >
OntoVE).Y”3 Another tool that has been integrated is EVT, the visualization technology
that allows to see images and XML files. The developers had to implement a separate
release because this tool has been conceived since the beginning as visualization
software for static pages that retrieves the necessary files from its own directory, where
they are stored. However, CHIt does not store any file in its backend, only metadata.

Therefore, it had to be adapted as to be able to read files dynamically.

One last due remark that is required at the end of this overview concerning different
issues is a generic comment on the concept of scalability and flexibility, which are two
closely linked concepts. The first one is the ability to handle increasing loads of data
without compromising performance or user experience. On the other hand, flexibility
allows to easily adapt to changes and needs without significant rework. These concepts
have already appeared in previous chapters, but they have been tackled upon from a
generic perspective and in generic descriptions. It has been said that scalability and
flexibility are important in the development of cultural aggregators because they allow
to adapt to the increasing demand deriving from the aggregation of data from different
providers, each of them with their different systems (chapters 2 and 3). The technologies
adopted for this project are all in line with these concepts and would allow the
development of scalable and flexible tools. However, at the present state of affairs, CHIt
can be considered as only flexible, while scalability has been sacrificed, considered the
nature of the project. Scalability is not easy to achieve, it demands great efforts on the
programming side and is essential for larger projects. Among the other things, it requires
the harvesting of data in order to ingest and store them on a database. In this way, as it
already happens in CHIt for Zenodo and GitHub, data are available locally and there is

no need to send requests to the providers every time a user asks for a resource. It has

173 As already mentioned in note 96, the access to the Endpoint is limited for now.
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been said above that this mechanism risks creating obsolete data that need to be
periodically updated manually. However, when a platform deals with huge numbers of
resources, this is the optimal solution and a part of the team will be assigned this task.
An aggregator built on a large scale that is daily used by many users, needs to be
independent from continuous calls to the providers, which ensure loss of time in

response and decrease in performance and user experience.

CHIt does not really need to be scalable at the moment, as the retrieval of resources is
not so vast as it could be for an aggregator developed, for example, at a regional level,
and the amount of users that are likely to use the platform at the same time is esteemed
to be rather contained. This is the outcome of a doctoral project that had to be carried
out in three years by a team composed of basically two/three people, it would have
been unrealistic to consider harvesting, with all the consequences that it implies. In CHIt,
there is no need to handle enormous amounts of data, and this is why the initial idea of
storing everything on Elasticsearch has changed. Even so, the retrieval of data in CHIt
still takes some time because it has to ask for the resources to Europeana and OntoVE,
which together give back at any rate some thousands results. However, little latency has
been preferred to the risk of creating a platform that is populated by obsolete resources.
To sum up, it can be said that CHIt is an experimental platform which explored the crucial
aspects of the development of a harvesting platform, in line with the goals of research
that a doctoral project should pursue; nonetheless it is performing and it has been
developed considering many aspects for its present and future functioning. The last

chapter will be dedicated to the exploration of possible further developments.

4.2. Implementation of the source code

This part of chapter 4 contains the heart of what has been implemented for this PhD
project. Its core component is section 4.2.1., which deals with technical precise
descriptions of the various providers, how metadata are imported, formatted and sent

to the frontend for the consultation. The precise output schema for each of them is
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presented and examples of visualization are provided. The creation of narrative paths
will be tackled upon as well, as it was previously said that these kinds of operations
contribute to the valorization of the resources and ensure a better usage for users, who

are guided and supported into the navigation.

Before delving into these dense aspects, it is necessary to explain how the source code

was organized to import the providers’ data.

The main folders are contained within src, and are controllers, helpers and

mappings:

- the folder controllers includes the most important files,
getResource.controller.ts and searchController.ts, that contain
the functions for the retrieval of the resources from the providers and their

return to the CHIt frontend;

- the folder helpers contains the different providers’ connectors (i.e.,
europeanaConnector.ts, sparqlConnector.ts, zenodoConnector.ts
and elasticConnector.ts) which fetch the resources, parse them and give

them back harmonized according to the CHIt metadata model;

- the folder mappings contains, of course, the single mappings of the providers:
europeanaMappings.ts, githubMappings.ts, sparqlMappings.ts and

zenodoMappings.ts.

There are two main processes that take place and that involve the interaction among
these files and their functions. The first one is the massive retrieval of all the resources
at once, and it is handled by the searchController.ts file, which does not work
alone. Thanks to the various connectors (in the helpers folder above), it sends all the
requests to the providers and the backend to fetch the available resources. After that,
the resources are mapped (mappings folder above), gathered and adapted to the

visualization for CHIt. At this point, they are ready to be sent to the frontend for the
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fruition. The other fundamental process is the retrieval of the single resources requested
specifically by the wuser. In this case, the operation starts from the
getResource.controller.ts, which decodes the incoming request to understand
what the provider is thanks to its identifier. In fact, each resource has a specific and
unique ID, and this characteristic is crucial for the middleware to understand its origin.
Each ID is made of a prefix, assigned by the middleware which identifies the source of
the resource, and a unique numeric or alphanumeric string coming from the data
provider. For example, the link

https://chit.chitontove.it/record/zen 10354027/castelseprio-lapide-longobarda shows

that the item Castelseprio Lapide Longobarda is taken from Zenodo (zen) and its
numeric string (e.g., the original ID that Zenodo has assigned to the resource) is
10354027. The two pieces of information are put together by the middleware for
Europeana and OntoVE and the ID that CHIt needs to retrieve the resource is created.
For Zenodo it is added manually to the backend, while for GitHub and the other
resources added manually, the numeric part is automatically generated by Muruca and
only the prefix is given to the backend. The prefixes are eu for Europeana, zen for
Zenodo, github for GitHub. spargl for OntoVE and mrc (e.g., Muruca) for the

resources added to the backend.

Thanks to the connectors, once again, it fetches the single resource, maps it and gives it

back to the frontend for the visualization.

For the sake of completeness, it is worth mentioning some tools that have been used by
the team during the development of the project. The code is written with Visual Studio
Code,'’* a free, lightweight and powerful code editor for Windows, MacOS and Linux.
APIls have been tested with Postman,'’> a widespread platform that allows to test, save
and organize API calls. The source code was shared among the collaborators thanks to

GitLab,’® an open-source software for the management of Git repositories.

174 https://code.visualstudio.com/

175 https://www.postman.com/

176 https://about.gitlab.com/
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4.2.1. Importing data: the providers

The following subsections offer a technical description of the different providers and of

the work that has been conducted on each of them.

As mentioned above, the resources are fetched via Europeana, GitHub, Zenodo and
OntoVE and the modalities of retrieval are different according to the interoperable
services that they offer. Basically, for the first two platforms, their APIs could be
exploited, even if to a different extent. In fact, it has already been explained that the
resources retrieved from Europeana are requested directly to its database, for Zenodo
some information is manually stored in the Muruca backend and other is retrieved via
API, while for GitHub the full storage in the backend is the solution adopted. On the
other hand, OntoVE is a totally different tool, since its data are stored in a SPARQL
Endpoint. As such, it was more appropriate to write a SPARQL query to gather specific
resources. However, the process is more akin to that of Europeana, as there is no storage
in the aggregator’s database for the ontology and the items are recovered directly from

the Endpoint.

After this operation, the resources are mapped according to a predefined schema that
has been implemented adhering to the DCMI terms. For OntoVE, additional standards
have been considered for certain entries due to the project's specific requirements and
the limited metadata provided by the DCMI set. Specifically, location references and
bibliographic entries have been aligned with CIDOC-CRM version 7.1.2,'”7 the ArCo
ontologies,*’® and Bibo.”° For further details on these labels, please refer to the lower
part of table 4, and for a comprehensive description of the metadata set related to
OntoVE, see section 4.2.1.4. In this way, all the incoming data are uniform and can

interoperate with each other. In so doing, not only is efficiency ensured, but also user

177 https://cidoc-crm.org/html/cidoc_crm v7.1.2.html

178 http://wit.istc.cnr.it/arco

179 https://www.dublincore.org/specifications/bibo/
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experience benefits from it because thanks to the mapping the results in the CHIt
frontend are organized and more pleasant. This has been one of the first decisions, as it
soon became evident that the metadata of the incoming resources were rather
different. Just to make an example, one of the most important metadata is the one that
allows users to access the original source of the resource they are visualizing. For
example, from the interaction with a resource gathered from Europeana, the user
should be able to go directly to the original provider — say, Culturaltalia. The different
providers refer to this external link with four different metadata: edmIsShownAt for
Europeana, url for GitHub, doi for Zenodo and repoLink for OntoVE. In the mapping
that takes place within the CHIt middleware, they are all uniformed to requires, which
identifies “[a] related resource that is required by the described resource to support its
function, delivery, or coherence.”*® This definition, even if not perfectly fitting, is the
closest one among the DCMI terms to what the external link refers to. It is not a related
resource since it is the same resource, but according to the principles that guided the
implementation of the platform, it is required to support its delivery. Last but not least,
to each DCMI term a new label is assigned for the visualization in the frontend to ensure

a clearer understanding.

In the following table, the selected metadata are shown, together with their label.

DCMI DCMI reference and description Label
frontend
description http://purl.org/dc/terms/description Descrizione

“An account of the resource.”

subject http://purl.org/dc/terms/subject Soggetti

“A topic of the resource.”

language http://purl.org/dc/terms/language Lingua

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

terms/#http://purl.org/dc/terms/requires



https://www.dublincore.org/specifications/dublin-core/dcmi-terms/#http://purl.org/dc/terms/description
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/#http://purl.org/dc/terms/subject
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/#http://purl.org/dc/terms/language
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/#http://purl.org/dc/terms/requires
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/#http://purl.org/dc/terms/requires

source

type

publisher

mediator®?

rights

relation

requires

title

“A language of the resource.”

http://purl.org/dc/terms/source

“A related resource from which the described

resource is derived.”8!

http://purl.org/dc/terms/type

“The nature or genre of the resource.”

http://purl.org/dc/terms/publisher

“An entity responsible for making the resource

available.”

http://purl.org/dc/terms/mediator

“An entity that mediates access to the resource.”

http://purl.org/dc/terms/rights

“Information about rights held in and over the

resource.”

http://purl.org/dc/terms/relation

“A related resource.”

http://purl.org/dc/terms/requires

“A related resource that is required by the described
resource to support its function, delivery, or

coherence.”

http://purl.org/dc/terms/title

“A name given to the resource.”
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Istituto o
autore

Tipo

Provider

Fornitore

Diritti

File

disponibili

Collegament
o alla fonte
originale

Titolo

181 As the example illustrated in the body of the text above, in this case as well the choice is not perfect,

but yet the most suitable one among the available terms.

182 The difference between publisher and mediator was necessary to disambiguate some information

available only for Europeana, but see the dedicated section below.


https://www.dublincore.org/specifications/dublin-core/dcmi-terms/#http://purl.org/dc/terms/source
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/#http://purl.org/dc/terms/type
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/#http://purl.org/dc/terms/publisher
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/#http://purl.org/dc/terms/mediator
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/#http://purl.org/dc/terms/rights
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/#http://purl.org/dc/terms/relation
http://purl.org/dc/terms/require
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/#http://purl.org/dc/terms/title

identifier

spatial

bibliographicCitati

on

CIDOC

cidoc-
crm:P54_has_curre
nt_permanent_loc

ation

cidoc-
crm:P55_has_curre

nt_location

ArCo

a
arco:Archaeologica

IProperty

http://purl.org/dc/terms/identifier

“An unambiguous reference to the resource within a

given context.”

http://purl.org/dc/terms/spatial

“Spatial characteristics of the resource.”

http://purl.org/dc/terms/bibliographicCitation

“A bibliographic reference for the resource.”

CIDOC reference and description

https://cidoc-

crm.org/html/cidoc_crm v7.1.2.html#P54

“This property

location of an instance of E19 Physical Object at the

time of validity of the record or database containing

the statement that uses this property.”

http://cidoc-crm.org/cidoc-

crm/7.1.2/P55 has current location

“This property records the location of an E19 Physical

Object at the time of validity of the record or database

containing the statement that uses this property.”

ArCo reference and description

https://dati.beniculturali.it/lodview-arco-

onto/ontology/arco/ArchaeologicalProperty.html

“This class represents an archaeological cultural

property.”

records the foreseen permanent
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Coordinate

geografiche

Item

bibliography
Label
frontend

Posizione

Label

frontend

Bene
culturale

archeologico


http://purl.org/dc/terms/identifier
http://purl.org/dc/terms/spatial
http://purl.org/dc/terms/bibliographicCitation
https://cidoc-crm.org/html/cidoc_crm_v7.1.2.html#P54
https://cidoc-crm.org/html/cidoc_crm_v7.1.2.html#P54
http://cidoc-crm.org/cidoc-crm/7.1.2/P55_has_current_location
http://cidoc-crm.org/cidoc-crm/7.1.2/P55_has_current_location
https://dati.beniculturali.it/lodview-arco-onto/ontology/arco/ArchaeologicalProperty.html
https://dati.beniculturali.it/lodview-arco-onto/ontology/arco/ArchaeologicalProperty.html

93

context- https://dati.beniculturali.it/lodview-arco- Bibliografia

description:comple onto/ontology/context- completa

teBibliographicRef description/completeBibliographicReference.html

erence
“This property represents the complete bibliographic
reference.”
Bibo Bibo reference Label
frontend
bibo:handle https://dcmi.github.io/bibo/#:handle Bibliografia
completa’®

Table 4 DCMI terms adopted for the CHIt output model

This table represents the whole set of metadata that have been mapped in the four
providers but, of course, not all of them are present in each of them and not all of them
are necessarily evident in the frontend. In fact, the provider and the ID are not shown in
the list of metadata, but can be retrieved by looking at the web address, since it is an
information that is required for the visualization of the resource but from the point of

view of the retrieval (see above, section 4.2).

However, a set of these metadata only belongs to OntoVE. In fact, the specific field for
which this ontology is developed requires a set of information that is not needed to the

resources gathered from the other providers and, as a matter of fact, not available.

Now that a general description has been provided, the single providers are listed in

detail below.

183 pibo:handle can refer to any handle, but in the mapping through OntoVE it is used to retrieve the
bibliography of a resource available online.


https://dati.beniculturali.it/lodview-arco-onto/ontology/context-description/completeBibliographicReference.html
https://dati.beniculturali.it/lodview-arco-onto/ontology/context-description/completeBibliographicReference.html
https://dati.beniculturali.it/lodview-arco-onto/ontology/context-description/completeBibliographicReference.html
https://dcmi.github.io/bibo/#:handle
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4.2.1.1. Europeana

The overview starts with the provider that was tested as the first one and that gave the
first satisfactory results, and needs no introduction. As already mentioned, Europeana
was chosen after a sort of change of direction in the conception of the project, since
there has been a phase of disappointment when the team first tried to retrieve
resources from smaller projects. After that, it was decided to start testing the system
with a bigger provider, and Europeana was considered almost immediately. It confirmed
to be a good solution, as it proved that the workflow actually worked and was promising.
Therefore, the first phase of massive resource retrieval began with a careful selection of
the different filters. In particular, it was decided to exploit the already existing
collections to narrow down the pool from which to draw resources. The selected
collections are: art, archaeology, manuscripts, maps and geography and world war 1.
Europeana has available a good documentation of its API, so after the kind of queries to
be performed on the providers identified was tested,'® a connector to Europeana API
was developed. The Europeana content providers are: Culturaltalia, Carare, 3D Icons,
European Library of Information and Culture, Museu, European Library of Information
and Culture, Central Institute for the Union Catalogue of Italian Libraries, The European
Library and New Manuscript Library, Veneto Region. All of them, except for the last one,
are providers, while the New Manuscript Library is a data provider. According to the

Europeana Organization Profile,®>

providers are organizations that deliver data directly
to Europeana, while data providers can submit data directly but more likely via the
services of a provider. In our case, the New Manuscript Library delivers data directly.
This difference is kept in the metadatation of the CHIt output model but with a
conceptual difference, to adapt to the available DCMI terms. The data provider is labeled

as publisher, and the provider as mediator. Tables 4 above and 6 below account for this

184 Of course, in this phase the reference to providers is to the ones of Europeana, not of CHIt.

185

https://pro.europeana.eu/files/Europeana Professional/Share your data/Technical requirements/ED

M profiles/EDM Organization Profile 042016.pdf



https://pro.europeana.eu/files/Europeana_Professional/Share_your_data/Technical_requirements/EDM_profiles/EDM_Organization_Profile_042016.pdf
https://pro.europeana.eu/files/Europeana_Professional/Share_your_data/Technical_requirements/EDM_profiles/EDM_Organization_Profile_042016.pdf
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division. The reason for this choice is that when the data providers are present, they are
the actual providers of the data, and they use providers to mediate the delivery of their

data.

From the Europeana Pro web page,!8¢

it is possible to explore all the documentation
related to the use of APIs. Europeana offers REST (search, record, entity, annotations),
[IIF and SPARQL APIs, LOD and methods for downloading and harvesting metadata for

purposes that require scalability.

For the scope of this project, the search APl was used, which allows to search for
metadata records and media on the Europeana repository, similarly to how the
Europeana website does. An APl key is required, which can be easily obtained, and there

is a console with a practical interface that permits to test your APIs.

It was said above that APIs are HTTPS requests, and as such they need a URL signature.

The one required by Europeana is

https://api.europeana.eu/record/v2/search.json

In the dedicated web page, all the possible parameters are enlisted and described and

the EDM data model is available with detailed descriptions of each metadata.

In table 5 below, the six APIs are provided. What is provided are the address, a
mandatory field query which in this case is completed with a wildcard * since the
retrieval is not meant to narrow down by keyword as the following field, themes,
already functions as filter. After that, in a gf field (query refinement) the provider(s)
is/are given and, where necessary, the country as well. Last but not least, the API key is
provided. The query refinement field can be repeated as many times as necessary, and
the syntax is built with a keyword that identifies what the refinement is about (in our

case (data_)provider and country) and the filter within inverted commas after a colon.

186 https://pro.europeana.eu/



https://api.europeana.eu/record/v2/search.json
https://pro.europeana.eu/
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https://api.europeana.eu/record/v2/search.json/?query=*&theme=manusc

ript&gf=PROVIDER: "Culturaltalia"&wskey=xXXX

https://api.europeana.eu/record/v2/search.json/?query=*&theme=art&qgf

=PROVIDER: "CulturalItalia"&gf=PROVIDER: "CARARE"&qf=COUNTRY:

"Italy"&wskey=xxxx

https://api.europeana.eu/record/v2/search.json/?query=*&theme=archae

ology&gf=PROVIDER: "European Library of Information and
Culture"&gf=PROVIDER: "3D ICONS"&qf=PROVIDER: "MUSEU"&wskey=xxxx

https://api.europeana.eu/record/v2/search.json/?query=*&theme=wwl&qgf

=PROVIDER: "CulturalItalia"&gf=PROVIDER: "Central Institute for the

Union Catalogue of 1Italian Libraries"&qf=PROVIDER: "The European
Library"&gf=COUNTRY: "Italy"&wskey=xxxx

https://api.europeana.eu/record/v2/search.json/?query=*&theme=map&qgf
=PROVIDER:"CulturaItalia"&gf=PROVIDER:"European Library of

Information and Culture"&wskey=xxxx
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https://api.europeana.eu/record/v2/search.json/?query=*&qf=DATA PROV

IDER: "New Manuscript Library, Veneto Region"&wskey=xxxx187

Table 5 Europeana APIs

The query in the middleware is built in the europeanaConnector.ts file.

Once the request is sent, a JSON response is received with the list of the resources that
were available through that call. These results are used by CHIt to create the search
interface, of which a screenshot is provided in figure 7. In this phase, a short list of
metadata is selected in order to show a preview of some essential information related
to the resources. As it can be seen in the picture below, a preview of the visual content

is given, together with the title, the original provider and the keywords associated.

187 As mentioned above, this is a data provider and has a different label according to the EDM data model.

Moreover, since by its nature it contains only manuscripts, it was not necessary to specify the theme.
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So far, the massive retrieval of resources had been implemented and the code

developed until this point starts to populate CHIt frontend. However, once the user

selects a single resource, a different request is sent to the middleware, and a different

response is given back. The following step that is described now is crucial for the

selection of the single resource. From the search interface presented above, the user

can choose the desired item and send another request from the frontend to the

middleware. In turn, the middleware requests the item to Europeana through a different
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API call. It is obviously impossible to enlist all of these kinds of calls performed by CHIt
in this phase, since there are thousands of them —as many as all the gathered resources

are. The URL is the following:

https://api.europeana.eu/record/v2/[COLLECTION ID]/[RECORD ID].[

FORMAT] and, taking as example the first item of the previous image, a practical

example would be as follows:

https://api.europeana.eu/record/v2/930/RMSEQ73930.json?wskey=api

_key, where 930 is the identifier of the collection and RMSE@73930 is the identifier of
the single record, requested in JSON format. In this way, the middleware has access to
the whole set of metadata associated to the requested item. At this point, the much-
cited mapping takes place and from the input model acquired by Europeana, the output
model is generated. In particular, the metadata taken and transformed for Europeana
are resumed in table 6. The input model is not provided here, as it would be too long
given the enormous number of metadata originally available. This selection clears the

result and selects the most relevant ones.

Europeana input model CHIt output model

dcDescription description
dcSubject subject
dcLanguage language
dcSource source
edmType type
edmDataProvider publisher
edmProvider mediator
edmRights rights

About relation


https://api.europeana.eu/record/v2/%5bCOLLECTION_ID%5d/%5bRECORD_ID%5d.%5b
https://api.europeana.eu/record/v2/%5bCOLLECTION_ID%5d/%5bRECORD_ID%5d.%5b
https://api.europeana.eu/record/v2/930/RMSE073930.json?wskey=a
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edmisShownAt requires

dcTitle title

Table 6 Europeana input model into CHIt output model

As it is evident comparing tables 4 and 6, the output model was modeled upon the
Europeana schema since it provides the most complete one among the four providers

of CHIt. As it will be seen below, the other three do not fill in all of the rows.

After this process of mapping, the resource is sent back to the frontend with its new
guise and results in the visualization of figure 8. An image-viewer is embedded in the
page, so that when images are available, they can be visualized directly from the CHIt
window. When the resource is a PDF, it can be easily opened in the web browser of the

user and when the resource is an XML file it will be visualized with EVT.



“Casotto Alto,” Val d'Astico, "Casotto Alto", Val d'Astico
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Metadati Soggetti
Organizzazioni
Istituzione o autore
Tipo
Fornitore
Provider
Diritti

Collegamento afla
fonte originale

World War | World War, 1914-1918, Photograph

Central Institute for the Union Catslogue of itstian Libraries, The European Library

Museo della Guardia di Finanza

IMAGE

Figure 8 Visualization of Europeana single resource in CHIt and integrated image-viewer

Of course, the metadata visualized for each resource depend on their availability in the

original source. For instance, the example above shows that this item does not contain

keywords, and the field is missing in the output model.

From here, users can now access the related files and annotate the resources according

to their needs, but this will be the topic of a dedicated section where an in-depth analysis

of the two integrated tools will be given.
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4.2.1.2. Zenodo

The second provider that was taken into consideration was Zenodo, since by its nature
it contains interesting data related to the academic field. At first, an approach akin to
that experimented with Europeana was applied and good results were expected. The
expectation was to retrieve a smaller number of resources but of higher quality, given
the fact that Zenodo is an open-access repository populated by researchers themselves.
This does not mean that all the resources are reliable a priori, but that the average of
scientific accuracy should be finest and that, not less important, it is easier to control
each item manually. With the retrieval from Europeana, an individual check is

impossible.

The first step was, of course, the exploration of the available APIs.'®8 There are three
possible actions: deposit (to upload and publish items), records (to search for published
records) and files (to upload/download files). The base URL s

https://zenodo.org/api/ and, since the aim is to look for records, the records/

field has to be added. Under the section Entities > Records there are two interesting
subsections, namely List and Retrieve. The first experiments were done with the first
one, as it was hoped to retrieve a good number of resources with the right API call. All
the parameters are enlisted, but it soon became evident that the only useful one for the
scope of this project was q, search query. Numerous tries were done, but the results
were not satisfactory as the number of items retrieved was small and, moreover, the
greatest majority were scholarly articles. This material is undoubtedly fundamental in
the academic field, but is not pertinent with the CHIt platform. The research was
narrowed down using the type parameter, so that it was possible to filter for dataset,
image and similar, but this choice nullified all the results. For example, one of the tries

was https://zenodo.org/api/records?g="(longobard*)" , but the results

were disappointing since the query string catches information from the whole set of

metadata. Therefore, the results comprised records that deal with biodiversity,

188 https://developers.zenodo.org/



https://zenodo.org/api/
https://zenodo.org/api/records?q=%22(longobard*)
https://developers.zenodo.org/
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geodiversity and astronomy, because authors, bibliographic references and other fields
contained surnames or titles with Longobard*. Moreover, trying to filter for dataset,
gave no results. For the sake of completeness, also another solution was tried. The same
research (longboard* + dataset type) was performed from the user interface, e.g., from
the Zenodo web page. It turned out that the results were totally different and out of ten

results, two were actually adequate for the CHIt target.

Once it had been ascertained that this kind of APl was not suitable for the needs of the
platform, a mixed modality of insertion was implemented, e.g. an API call plus manual
insertion. On the one hand, the API call, in this specific case, requires the identifier of
the record (provided by Zenodo) instead of the query. For example, the API call

https://zenodo.org/api/records/4745084 retrieves the record identified by

the numeric string 4745084, which is Codice diplomatico longobardo 1-2: the original
charters and coeval copies written in Tuscany between AD 714 and 774 by Timo
Korkiakangas, containing a TEI/XML edition of a Lombard charter. This call retrieves the

information displayed on the single resource in CHIt, as shows figure 11 below.

On the other hand, the manual insertion is necessary to show the basic metadata (title

and subjects) to be presented in the research page, as shown in the box in figure 9.

Filtri attivi:

Codice diplomatico toscano 2:1:

Castelseprio - Lapide

Codice diplomatico longobardo
1-2: the original charters and
coeval copies written in
Tuscany between AD 714 and
774

subject

Figure 9 Presentation page with Zenodo resources

a selection of original charters
and coeval copies written in
Tuscany between AD 775 and
813

subject C

The ID is also added to allow CHIt to locate the resource, as explained in section 4.2.


https://zenodo.org/api/records/4745084
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This double retrieval (e.g., the metadata for the presentation page added manually plus
the metadata for the visualization of the single resource retrieved via API) was necessary
to quicken the whole process. In fact, for every single resource, a single API call is
performed, unlike for Europeana, which has available a detailed set of filters that allow
to retrieve, in this case, more than 200.000 items with only 6 API calls. Retrieving via API
every single Zenodo resource for the presentation page would require a load of data

that might slow down the loading of the page.!®

The following step is analogous to the one described for Europeana above. Once the
user selects a specific resource, the middleware sends an APl request to the appropriate
provider, in this case Zenodo. The incoming resource is therefore mapped according to

the CHIt output model. The selected metadata for Zenodo are resumed in table 7.

Zenodo input model CHIt output model
description description
keywords subject
language language
creators source
resource_type type
“Zenodo” publisher
/ mediator
access_right rights

links relation
doi requires

189 At the present moment, this solution could still be manageable given the low number of resources.
However, the ambition is to add more and more resources, and a more scalable process was adopted

since the beginning.
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title title

Table 7 Zenodo input model into CHIt output model

>

The following figures show a record on Zenodo (Figure 10) and how the same item

rendered on CHIt after the mapping (Figure 11).

Planned intervention: On Tuesday March 18th 08:30 UTC Zenodo will be unavaiable for 10-20 minutes to perform a storage cluster upgrade.

Published May 10, 2021 | Version 1.0 =3

Codice diplomatico longobardo 1-2: the original charters and coeval copies written in
Tuscany between AD 714 and 774

Korkiakangas, Timo ' {2 Show affliations

TEI XML edition of the original charters and coeval copies written in Tuscany between AD 714 and 774 from the Codice diplomatico longobarde 1-2, ed. by Luigi Schiaparell,
Roma: Tipografia del Senato, 1929-1933. The digitized version comes from the site of the Institut fiir Mittelalterforschung of the Austrian Academy of Sciences. Expansions of

i ("expan”), ions of lacunae (° ge") as well a5 all diplomatic information provided in COL are preserved only if relevant to morphe-syntactic analysis. The
tags "abbr” and "gap" are used for unexpanded abbreviations and unwritten spaces respectively. Line and page information omitted. The ChLA numbers added in order to
enable comparison with the facsimiles. For details, see Korkiakangas, T. and Passarotti, M. (2011), Challenges in Annotating Medieval Latin Charfers, in «Journal of Language
Technology and Computational Linguisticss, 26, pp. 103—114.

Files

CDL_TEl_XML_base_text for_LLCTxml >

sion="1.8" ?><|IDOCTYPE TEI.2 PUBLIC "-//TEI P4//DTD Main DTD Driver File//EN' ‘http://www.tei-c.org/Gu
TEI.XML "INCLUDE"
Y % PersProse PUBLIC

H

<?xml ve

-//Perseus P4//DTD Perseus Prose//EN" “http://www.perseus.tufts.edu/DTD/1.8/PersProse.div

<teiHeader type="text" status="new">

<fileDesc

<titleStmt:
<title>Codice diplomatico longobardo 1-2</title:
<title ty "sub”>The original charters and coeval copies written in Tuscany between AD 714 a
<editor>Luigi Schiaparelli</editor

</titleStmt>

<extent>about 787 kb</extent>

<publicationStmt

-:publigationstmt»
<spourceDesc>
<biblStruct>
monogr >
<title>Codice diplomatico longobardo 1-2</title:
<editor>Luigi Schiaparelli</editor:>
<imprint>

i This site uses cookies. Find out more on how we use cookies

Figure 10 Single record visualized on Zenodo
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Codice diplomatico longobardo 1-2: the original charters and coeval copies
written in Tuscany between AD 714 and 774

Metadati Descrizione TEI' XML edition of the original charters and coeval copies written in Tuscany between AD
714 and 774 from the Codice diplomatico longobardo 1-2, ed. by Luigi Schiaparelli,
Roma: Tipografia del Senato, 1928-1933. The digitized version comes from the site of the
Institut fir Mittelalterforschung of the Austrian Academy of Sciences. Expansions of
abbreviations ("expan"), indications of lacunae ("damage”) as well as al
diplomatic information provided in CDL are preserved only if relevant to morpho-syntactic
analysis. The tags "abbr" and "gap” are used for unexpanded abbreviations and unwritten
spaces respectively. Line and page information omitted. The ChLA numbers added in order
to enable comparison with the facsimiles. For details, see Korkiakangas, T. and Passarotti,
M. {2011), Challenges Z
Technology and Computational Linguistics», 26, pp. 103-114.

otating Medieval Latin Charters, in sjournal of Language

Lingua lat
Parole chiave Early Middle Ages; charters

Collegamento alla https://doi.org/10.5281/zenodo.4745084
fonte originale

Istituzione o autore  Korkizkangas, Timo

Tipi dataset
Diritti open
File disponibili htips://zenodo.org/api/records/4745084/1 (= =

Figure 11 Same resource of figure 9 in CHIt after the application of the output model.

A quick comparison of figures 8 and 11 shows the uniformity of the visualization of the
retrieved resources that the mapping ensures. This is important for the user experience,
since it guarantees a pleasant and smooth navigation and the user has the feeling of
actually browsing an ecosystem, where items are in real connection with each other, as
if all the resources were created in that place and had ever been in communication.
Moreover, figure 10 shows a raw XML file on Zenodo, which is not comprehensible for
the majority of average users, and also expert users could find this presentation
insufficient. In this sense, the integration of a visualization tool such as EVT offers a great
opportunity for the consultation and valorization of the files related to the selected
records. On the CHIt frontend, once the single resource is selected, from the section
Available files (Figure 11) the user can open, in this case, the XML document and
visualize it thanks to the EVT software. The detailed functioning of EVT within CHIt is the

topic of section 4.3, but figure 12 shows how the XML file is visualized with this tool.
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- | ¥ C(ritical -

In nomine Domini Dei et Saluatori nostri Iesu Christi. Regnante domno nostro Liutprand uiro

excelentissimo rege, anno filicissimi regni eius secundo, per indictione duodecima; feliciter. In
excellis gloria est omnipotenti Dei et in terra pax hominibus bone uoluntatis arbitrium addidit et
declarat suoque arbitrio perfectissime capiant homane mentis absque duuio et segreta Christi
suscipere humilis esse propter se, sicut sta scriptura admonit dicens: gentiis, inquid, uia celestis
intuentis, spiri‘[alis uertute precingtis suauissime agentis hominis expectantis diei hore sexte
adueniente Domino..... inuocatus aduenturum. qua inutilis fama laudator qui seculum mercator et
siui nulla mansio fabricator, desiderans, mecum pertractans, quamuis breuite, ego Fortonato
religiosus una cum filic meo Bonuald uir uenerabilis presbiter nus ad sancto Domini cummendare
altario et fragilis hic peritura relinquere, dum enim domino meo lesu Christo cumplacuet, in loco
qua natis sumus, uico qui uocator Cassiana, uno petenti consilio Deo, dignum est nus hauitare in

monasterio, petiuimus licentiam domni Talesperiani Deo gratia episcopo, et cum gratia domni

Uualperti duci nostro ciuitatis nostre Lucensis, quantum uirtus animis, et ad fondamentis fabricis
uestibulis ecclesiam constituemus in honore sancti Petri apostuli. ideoque ego suprascripto
Fortonato decreui inter me et filiis meis, ut ego pro omnibus rebus meis indefenito offerre campo
prope ispsa ecclesia plus minus modicrum duodeci et uergario modiloco uno prope ipsa ecclesia;
omnia in integrum, idest portiuncula mea in integrum ego Fortonato pro mercidem et remedium

anime mee offero Deo et ecclesie sancti Petri, quem mihi heredem constitui; simol et ego Bonuald

uir uenerabilis presbiter ipsa portiuncula mea, quinta pars qui mihi ad fratribus meis i aduinet, <

Figure 12 Visualization with EVT of Zenodo resource

mainText

Thanks to this integration, the initial goal which involved the valorization of smaller

projects is supported, as it offers a visualization tool to resources that do not have one.

4.2.1.3. GitHub

The third provider, GitHub, was chosen almost simultaneously to Zenodo because they

were selected for the same general reason, namely the valorization of smaller projects.
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However, this is (almost) the only thing that they have in common, as far as CHIt is
concerned. In fact, the target items are different, the search of the resources has been
operated in a different way, and the behavior of the single resources within CHIt is

different as well.

GitHub is a platform for developers, where they can store, manage, create and share
their code. It is free and open-access, based on Git'*° and therefore it allows to keep
versioning under control. It is widely used worldwide, especially in collaborative

projects.

Given its nature, the benefits that GitHub can bring to the collection of items of CHIt are
rather specific and it seems evident that this provider is the one that goes the closest to

the original — re-elaborated — idea of addition of scholarly projects.

As for the retrieval, this platform obviously provides APIs'°! and the documentation is
also very detailed, and this is expected since it is a service for developers. However, as
already anticipated, the available APIs could not serve the scope of this project
adequately since the kind of search that they perform is a technical one, is based on the
code language and on the repository structure. Less concern and attention are
dedicated to the content of the repositories, and this penalized the retrieval of resources
for CHIt. For example, it was not possible to filter for keywords related to the topic of
repositories, because they are not assigned at all. The advanced search can filter for
repository, code, issue, user and wiki options. Therefore, the operational step in this
case was the same as for Zenodo: manual selection. Resources relevant for the topic of
Italian cultural heritagewere identified starting from known projects and/or scholars,
and the single repositories can be retrieved through a single API call. The base URI is

https://api.github.com/, and to perform a call that addresses a specific

repository the parameters that have to be added are repos/{owner}/{repo}. In this

way, the general metadata are retrieved, many of which are useless for the scope of

CHIt. What is more important, this APl call does not retrieve the files stored in the

190 https://git-scm.com/

1 https://docs.github.com/en/rest?apiVersion=2022-11-28
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repository. The retrieval of files is performed with a different call, in which it is necessary

to add contents/{path?, but still what is obtained is a list of the files available at that

path. To sum up, APls seemed not to be a good solution in the case of GitHub. For this
reason, the resources aggregated from this third provider are inserted manually in the
CHIt backend both for the search phase and for the consultation phase. The selected

metadata are at any rate much less than the other two providers and are enlisted in

table 8.
GitHub input model CHIt backend insertion
description description
login creator
url references referencedBy
name title

Table 8 GitHub input model into CHIt backend insertion

More metadata are inserted without being part of the original input schema, but are
needed to create harmonized resources and can be added with a certain degree of
confidence. To supplement some of the metadata available for the resources taken from
the other providers and align the outputs, the following information is further added to

the GitHub resources (table 9).

Metadata added manually to the backend for GitHub resources
subject
language

publisher
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references referencedBy!%?

Table 9 More metadata for GitHub

In this way, all the relevant information regarding each resource is present. The way in
which CHIt behaves with GitHub resources is therefore different once again, but the
result on the frontend is the same. In fact, for this provider the middleware extracts
information directly from the backend. The fetching, mapping and returning are the

same nonetheless, as it is evident in figure 13.

Edizione digitale del Devisement dou Monde

Metadati Descrizione File XML per la realizzazione del progettc DEDM.

Parole chiave Codifica XML-TE|, Digital Scholarly Edition, filologia digitale, manoscritti, medioevo, Marco
Polo, oriente, Veneto, Venezia

Lingua it, eng, lat, fr
Istituzione o autore  Buzzoni Marina, Fabbris Giulia, Rosselli Del Turco Roberto, Burgio Eugenio, Simion Samuela

Collegamento alla
fonte originale

github.co

Figure 13 GitHub resource visualized on CHIt frontend

4.2.1.4.  Germanic cultural heritage in Italy and OntoVE

The fourth and last provider from which the resources that populate CHIt are gathered
is a Knowledge Base, named OntoVE.*3 It is another PON project in development at Ca’

Foscari University of Venice that benefits from the same type of fundings of CHIt, with

192 At the present moment, the files are inserted in the same field as the link to the original source, but a
new dedicated field will be added as soon as possible.

193 https://chideba.github.io/ontove/ontology.html
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the difference that this is a research project, not a PhD one. The aim of this work is the
development of two ontological modules for the description of items belonging to the
Germanic cultural heritage related to the Veneto region in Italy. Even if the domain of
this dataset is very specific and restricted, the items of which it is made of are

heterogeneous, ranging from archaeological findings to written documents.

The Knowledge Base is divided into two modules: OntoVE_Archeo'®* and
OntoVE_WrittenRecords.'®> The first one describes archaeological items, while the
second bibliographic ones, but the two will be visible as one single dataset at the end of
the project. The two ontologies can be used independently, but are merged in OntoVE

for the description of the heterogeneous items collected.

As already mentioned, the resources that compose these datasets are heterogeneous,
and so are the metadata describing them. In fact, after determining which items are
going to be included in the dataset, their metadata need to be formalized according to
established ontological models. For this scope, abstract domain ontologies have been
aligned, and in particular the abstract classes provided by CIDOC-CRM, v 7.1.2 (Bekiari
et al. 2022) and LRMoo, v 0.9.6 (Bekiari et al. 2023) with finer grained domain ontologies
that provide a standardized vocabulary, such as ArCo,**® Bibframe!®’ and Bibo.**® For

more details on this alignment cf. De Bastiani (2023; 2024).

This ontology is being developed not only for a specialized field of academics, but also
for citizens, since the resources described testify local history. Tourists as well might find
interesting information related to locations of their interests. For this reason, a double
solution for the visualization of the objects was considered so as to enhance a
democratic fruition of the resources, in line with the principles of the Faro Convention,

cited at the beginning of this dissertation. In fact, the consultation and interrogation of

194 https://github.com/ChiDeBa/ontove archeo

195 https://github.com/ChiDeBa/ontove writtenrecords

1% Gangemi et al. (2019)

197 Library of Congress, https://www.loc.gov/bibframe/

198 https://www.dublincore.org/specifications/bibo/bibo/
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a SPARQL Endpoint might be privative for a huge section of audience. The ontology will
be publicly available through a SPARQL Endpoint built on Apache-Jena-Fuseki-4.7.0,'*°
from which the consultation can be personalized as long as the user knows the SPARQL
language, which is the most powerful language to work with LOD and RDF databases.
However, since this knowledge is rather exclusive, a user interface has been
implemented as well, using the Sampo model (figure 14).2°° Thanks to this interface, it
is possible to present research data through pre-defined SPARQL queries, which is
performed at the backend level. In this way, the user only sees the results and can still
filter them according to some search criteria. The visualization comprises a subset of the

whole ontology, but makes it available to a wider public.

TEXTS EVENTS PLACES LOCATIONS ENTITIES RELATEDRESOURCES CULTURALSCOPE INFO ~ INSTRUCTIONS EN-v

OntoVE

Ontologies for the
description of Germanic
Cultural Heritage in Veneto

Select a perspective to search and browse the knowledge graph:

Texis

Texts related to Germanic pgdﬁles énd their Events mentioned in the texts or related to the
relationship to Veneto and Vemce texts.

Places Locations

Places mentioned in the written documents Places where archaeological items are held

Entities RelatedResources

Germanic archaeological i‘laﬂ?}_l_n Veneto inforffiation about works related to the written
£ documents i Ty

Universita

BH.... ° @ ¢ P . Net7

Dipartimento di Stud Linguistiel
B Comparsts

Figure 14 User interface of OntoVE with the Sampo model

199 https://jena.apache.org/

200 |kkala et al. (2022), GitHub repository https://github.com/SemanticComputing/sampo-ui
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On the other hand, the full ontology is always available at the Endpoint and users skilled

in SPARQL can refer to it in case they had more specific research questions.

This brief introduction of the OntoVE project shows that it shares much with CHIt, even
if the workflow and the results are different. The idea of a collaboration was brought
forth precisely by these similarities. Starting with, the same funding sustains them, and
for this reason the accent on innovation, technology and enhancement of human capital
is present since the beginning in both of them. For the same reason, also the
collaboration with Net7 is a shared point. Another guiding principle is the valorization of
the Italian cultural heritage in the digital paradigm and its availability online through
easy-to-use platforms, in open-access format and suitable for a varied audience. Last
but not least, the stress posed on standardization and reuse is very strong in both
projects, as FAIRness in the Digital Humanities field — but not only?®! — is a cornerstone
nowadays. In fact, also the resources added to the OntoVE Endpoint are all already

available on the web and are gathered and aligned in this new digital environment.

This is the reason why in 2023 a collaboration of the two PON projects started, inspired
by the topic of the ADHO DH2023 conference Collaboration as Opportunity, held in Graz
(Austria).?%2 The communication between these two projects has brought to a series of
advantages for both of them, and to a further valorization of the Italian CH, with a
specific focus on the Germanic resources available in the Veneto region. On the one
hand, the resources belonging to OntoVE and visualized on CHIt will be inserted in a new
context, which is a third visualization output for OntoVE, but this time in a different
environment. In fact, as they are formatted with the CHIt output model, they become
interoperable within the aggregator. This means that they can be put in relation with
the other items of CHIt, retrieved from Europeana, Zenodo and GitHub. Moreover, they
can be annotated with Pundit as every other digital object on CHIt. On the other hand,

CHIt gains more scholarly resources that populate and enrich the collection of Germanic

201 Cimiano et al. (2020); Kush et al. (2020)

202 Alliance of Digital Humanities Organizations, https://dh2023.adho.org/
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resources, retrieved from an independent project that is open-access and scientifically

valid.

Last but not least, another desideratum of this collaboration was the possibility of
designing a model that could be applied to other RDF databases. In this way, more users

could have access to databases that would otherwise require knowledge of SPARQL.

203 and

The collaboration was presented the first time at DH2023 as a poster
subsequently at a workshop held in Venice some months later.2%* A more structured
description has been proposed in De Bastiani, Fabbris and Bertozzi (submitted paper)
and the final result of this first phase of experimentation will be visible on the CHIt

platform at the end of the project.

From a technical point of view, the workflow for the retrieval of the cultural objects is,
once again, different but akin to the previous ones. In this case, there are no APls, since

the metadata are provided by the ad-hoc SPARQL query, which is presented in table 10.

203 Abstract (De Bastiani and Fabbris 2023b), poster (De Bastiani and Fabbris 2023a)

204 https://diptext-kc.clarin-it.it/cultural-heritage-in-the-digital-paradigm/
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SELECT ?archprop ?label ?labelLoc ?externallink
(GROUP_CONCAT(DISTINCT ?bibliography; SEPARATOR=', ') AS ?bibliographies)
(GROUP_CONCAT(DISTINCT ?reference; SEPARATOR=', ') AS ?references)
?id ?labelld ?repoLink
WHERE {
?archprop a arco:ArchaeologicalProperty;
rdfs:label ?label;

(cidoc-crm:P54_has_current_permanent_location cidoc-
crm:P55_has_current_location) ?currentlLocation.

?currentLocation rdfs:label ?labelloc;
ontove:externallLink ?externallink.
?archprop context-description:hasBibliography ?bibliography.

?bibliography (context-description:completeBibliographicReference | bibo:handle)
?reference.

?archprop ontove:hasWebPage ?webpage.

?webpage bibo:handle ?repolLink.

?archprop cidoc-crm:P1_is_identified by ?id.

?id rdfs:label "0500590886" @it.

?id rdfs:label ?labelld

FILTER(LANG(?label) = "it" && LANG(?labellLoc) = "it" && LANG (?labelld) = "it")

}

GROUP BY ?archprop ?label ?labellLoc ?externalLink ?id ?labelld ?repolLink

Table 10 SPARQL query for the retrieval of items from the OntoVE database

This request retrieves archaeological artifacts, their current location and their
bibliography from the OntoVE_Archeo module, which is made of the combination of the
CIDOC-CRM, v. 7.1.2 and the ArCo ontologies. Bibliographic references are assigned

classes and properties from the Bibo ontology. Some properties were created appositely
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for the project and have the prefix ontove (cf., for example, externalLink in table 10). In
a few words, this query searches for the individuals belonging to the
arco:ArchaeologicalProperty class, and their current location. Furthermore, with the
query the bibliographic entries assigned to each individual are requested, which can
have the form of a bibliographic reference or a handle, the link with the geographical
coordinates assigned to the places where the items are currently stored, and the handle

of the digital repository where metadata about the items are found.

The query is requested directly from the middleware to the Endpoint, and once the
resources are gathered, the workflow is similar to the other cases. In particular, the
resources undergo the same process of mapping according to the CHIt output model,
even though the set of metadata is quite different in this case, given the different nature

of the retrieved objects (cf. table 11).

OntoVE input model CHIt output model
[See note]*® subject

“OntoVE” publisher

?webpage bibo:handle ?repolink. requires

205 The subjects for OntoVE are retrieved thanks to another query that was added in order to have this
information also for this provider. The query is the following and selects all the cultural scopes attributed
to the resources.
SELECT ?archprop ?labelarcheo ?culturalscope ?label
WHERE
{?archprop a arco:ArchaeologicalProperty;
context-description:hasAuthorshipAttribution ?authorshipAttribution.
?authorshipAttribution context-description:hasCulturalScope ?culturalscope.
?culturalscope rdfs:label ?label.
?archprop rdfs:label ?labelarcheo.

FILTER(LANG(?label) = "it" && LANG(?labelarcheo) = "it")



rdfs:label riferita al soggetto ArchProp

context-

description:completeBibliographicReference

bibo:handle

rdfs:label riferita all’id della risorsa

nell’ontologia (quindi la sua URI)

rdfs:label riferita alla localita di conservazione,

individuata con le seguenti proprieta

(cidoc-
crm:P54_has_current_permanent_location|cid
oc-crm:P55_has_current_location)
ontove:externalLink?

a arco:ArchaeologicalProperty

[Cf. table 10]

Table 11 OntoVE input model into CHIt output model
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title

context-
description:completeBibliographicRefere

nce

bibo:handle

identifier

cidoc-
crm:P54_has_current_permanent_locatio

n

cidoc-crm:P55_has_current_location
spatial
a arco:ArchaeologicalProperty

[the whole resource is the result of the

query presented in table 10]

The output in the CHIt frontend is similar to the other resources, even if the starting

point was totally different. An example is provided in figure 15.

206 gntove:externallLink can be used with links to external authority records referred to people and places.

In this specific query, it retrieves places.
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Casteldardo struttura di fortificazione

Metadati Fornitore Ontove
URI nell'entologia https://w3id.org/ontove/ontology#6a938d2f-1d0d-4634-b464-ab69d2006cf6
Titolo Casteldardo struttura di fortificazione
Posizione Trichiana
Collegamento alla https://catalogo.beniculturali.it/detail/ArchaeclogicalProperty/0500591273

fonte originale

Coordinate https://www.geonames.org/3219557/trichiana.htm

geografiche

Bibliografia https://w3id.org/ontovelontology#075db212-3a28-4e0f-abe9- 1186d5487775
dell'oggetto

Bibliografia https://catalogo.beniculturali.it/detail/ArchazologicalProperty/0500591273
completa

Archaeological https://w3id.org/ontove/ontology#d1d23b9b-a5hc-4e61-9ce2-6b28bd1c5a2c
Property (ArCo)

Figure 15 Visualization of OntoVE resources into CHIt frontend

4.2.2. Creating records

It was already mentioned in the dedicated section 3.2.3.1 that an interesting aspect of
cultural — but not only — aggregator is the availability of collections, stories, narrative
paths that work as guiding tools for the user in what can sometimes be an intricate
jungle of resources. The Muruca architecture foresees the possibility of creating such

collections, and in CHIt this has obviously been exploited.

As already mentioned in section 3.2.3.1, thematic paths can be implemented in different
ways: they can be narrative paths with resources selected from the archive and external

references linked to specific parts of the text, they can be a sort of pre-compiled
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research with selected resources that automatically creates an independent collection,

or there could be a section with short narratives dedicated to different topics.2%’

It has been specified in the aforementioned section that the solution adopted for CHIt

is twofold: collections and narrative paths (e.g., itineraries).

The first itinerary that was implemented in CHIt is related to the Germanic cultural
heritage in Italy. For an explanation of the reasons that guided this decision, see chapter
6 where the choice is explained in detail, together with the exposition of a case study

that aims at testing the functionalities of the aggregator.

However, it was noticed that the number of resources available through the four
providers belonging to the selected field was not satisfactory. OntoVE is the only one
that contributes with a good amount of resources in this sense, being entirely dedicated
to the Germanic objects present in the Veneto region. Some of the selected items of
Zenodo and GitHub are valuable resources as well, but the number remains low
nonetheless. For this reason, it was decided to exploit the potential of the backend.
Previously in this chapter it was illustrated how the metadata of the resources gathered
from GitHub and Zenodo are stored in the backend, even if to different degrees. It was
decided to adopt a procedure analogous to that used for GitHub to add resources
related to the Germanic cultural heritage in Italy that are not FAIR and, therefore, cannot
be integrated as wished. This means that the websites that host them do not expose
APIs or other ways for freely reusing their data even if it is potentially allowed according
to the license under which they are published. The consequence is a drawback both for
the source, as it reduces or nullifies the possibility of interoperability, and for CHIt, as
the FAIRness of the platform is shelved in order to have access to these resources to

some extent.

In a practical way, a survey of available resources was performed and a selection of their

metadata was added to the backend according to the information displayed on the

207 On the website of the Muruca demo (https://murucaracconta.muruca.cloud/), there is the possibility

to explore the tales selected according to specific themes (Home > Motivi) or to follow narrative paths

(Home > Percorsi) that are related to the topic.
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websites. In so doing, no files are available directly from the CHIt frontend, but the link
to the original source is given. Users can thus go back to it and consult the files directly
from there. As a general rule, each resource of this type displays a description, the
author(s), some keywords, the main language(s) and the link to the external website.
When a resource is contained in another one, an internal reference to that record is
given. Let us take as an example the website of the Institute of Cimbrian Culture of

Roana.208

4.3. Connection to the annotation and visualization tools

The last section of this central chapter is dedicated to the integrated tools, the annotator
and visualization technology. As already mentioned, these are Pundit and EVT, the first
one developed by the partner company Net7 and the second one by a team of
researchers and programmers coordinated by Professor Rosselli Del Turco and

operating mainly from Turin (Piedmont) and Pisa (Tuscany).

The structure of Pundit and of EVT has already been explained in detail in sections 3.2.4
and 3.2.5, and will not be proposed again here. The scope of this short section is to

specify how these tools are integrated in and interact with CHIt.

The first tool discussed here is Pundit, and the preliminary remark that has to be made
is that it comes as a browser extension and is freely available on the Chrome Web
Store.?%° The download is easy and immediate, Pundit is ready-to-use in a handful of
seconds. A login is required since the annotated data need to be linked to an account in
order to be stored, retrievable and reusable. It is possible to register via Google,
Facebook or EGI check-in, or simply with a personal email. Once these simple operations

are completed, the Pundit web annotator can be enabled on every web page from the

208 https://cimbriZcomuni.it/

203 https://chromewebstore.google.com/detail/pundit-

annotator/eilojhemeemnpfmailfeiggpgilblaco?pli=1
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dedicated icon that can be found among the collection of the browser extensions. From
their personal area, users can create and organize notebooks, as already said above. To
start annotating, it is necessary to select a portion of text after activating Pundit. When
the portion of text is selected, a window appears from which the user can select the
type of desired annotation: highlighting, comment, tag or semantic annotation. Once
the annotation is processed, it is automatically saved in the last used notebook. The user
can easily move it into another notebook by simply clicking on the notebook assigned
by default and selecting the desired one. From the private area, the user can further

organize and access the saved data.

As for EVT, its integration was possible since it has been recently released as a service
(EVT Saa$),?!? providing a web-based environment for hosting and visualizing XML-based
digital editions. The application runs in standalone mode on a dedicated server with its
own URL. Deployment requires downloading the source code from the repository,

compiling it and hosting the generated site on a web server.

EVT SaaS allows to display a digital edition in a dynamic way passing a configuration
JSON as a parameter in which the remote location of the XML file is specified, along with

additional configuration parameters such as image folders and Ul settings.

In the frontend application, when information about XML files is present, a dynamic link
is generated by combining the base URL of EVT with a parameter pointing to a JSON file.
This JSON file dynamically returns the necessary configuration for visualizing the XML

resource within EVT Saas.

To integrate EVT SaaS into an existing digital edition project, the configuration file must
be hosted on a web-accessible domain and referenced in the service URL using the

syntax:

210 At the time of writing, the source code is hosted in the following repository

https://github.com/SilentWave/evt-viewer-angular/tree/develop. However, it will be moved to the

official EVT repository (https://github.com/evt-project/evt-viewer-angular) as soon as the documentation

will be ready.
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https://{Domain_Hosting EVT}/#/readingText?RemoteConfig=true&fil
eConfigUrl={ENCODED_CONFIG_FILE_URL}

For security reasons, EVT SaaS restricts the use of remote configuration files to a
predefined list of trusted domains, managed through the host_config. jsonfile. This
ensures that only authorized sources can load edition configurations, mitigating

potential security risks associated with arbitrary file access.
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5. Content organization, visualization and testing

This concluding chapter of section Il wants to be a first and general glimpse on the actual
output of the implementation phase described in detail in the previous chapter. Even if
the writing of the code for the middleware took the biggest part of the three years in
which this project has been developed, during the last year great efforts were put also
in the finalization of the frontend and the testing of its functionalities.

Different parts of this work stressed how important UX and user engagement are and
how a bottom-up perspective can increment the usability of an application. For this
reason, these aspects could not be set aside and occupied a prominent role in the last

phases of the implementation.

In section 3.2 it was said that choosing to adopt an already existing framework is
successful for different reasons, among which the reduced use of time. The Muruca
architecture was already standing on its own and had already been tested for other
projects, and this proved extremely helpful in this last phase. In fact, it was also possible
to have a visual and therefore concrete idea of what could be done with it and what the
possible outputs were. On the one hand, the code of the middleware was reworked
more extensively, since it is the main layer and handles the business logic. Moreover, it
is pure code, and handling it requires sophisticated development skills. On the other
hand, it is possible to work on the backend more intuitively, thanks to the use of
WordPress. Of course, behind the backend there is much code as well, but thanks to its
high configurability there is no need to change it deeply. For example, the insertion of
contents and images, the creation of pages, collections and itineraries can be done via
WordPress also by non-developers. Once again, the expertise of the Net7 team was
essential also in this phase in order to guarantee the best visualization results and to
adjust the frontend — also acting from the code, as a matter of fact — to satisfy the
expected views and the overall experience.

The frontend and its structure are briefly introduced in the first subsection of this
chapter, but readers can enjoy the application on their own by accessing the website at

https://chit.chitontove.it.
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The second and last subsection is dedicated to the presentation of the testing phase,
which was performed manually given the nature of the project. In fact, when a project
is highly concerned with UX, the presence of a human to test all the functionalities is
required. A human user can give an automated set of actions to testing tools such as
Selenium,?!! but these tools are not able to test feelings and perceptions related to the

navigation within the application.

5.1. The frontend

The homepage of CHIt has been studied in order to give access to all the different parts
of the application in an intuitive way. The presentation page is divided in three main
horizontal blocks: the upper one contains the title and a short introductory sentence,
the central one gives direct access to the collections and the block at the bottom gives
a general yet concise idea of what CHIt is and how it can be used (figure 16 below).

A quick overview of the collections is now provided, not from a technical point of view,
since it has been the topic of section 3.2.3.1, but as far as the content is concerned.
The first one, Risorse manoscritte, gathers all the written sources available in the
platform, of which manuscripts are the majority. However, to this category there belong
also letters, laws and charters, inscriptions.

The second collection, Edizioni scientifiche digitali, is about scholarly digital editions and
their relevance is prominent given the context in which this whole project is developed.
The creation of this collection is the ultimate attempt to valorize the smaller scholarly
digital works from which the idea of CHIt was born. To it there belong some of the
resources added manually from Zenodo and GitHub, as well as some external ones that
could not be made properly interoperable.

The third (/sole linguistiche germaniche in Italia) and fourth (/ Goti e i Longobardi in
Italia) collections are dedicated to the valorization of the Germanic heritage in Italy, in

particular the minority languages and the Lombard and Gothic people. Once again, the

211 https://www.selenium.dev/
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reader is redirected to chapter 6 for clarifications regarding this choice or to the specific

itineraries of the applications, of which something more will be said below.

Cultural Heritage of italy: CHIt

Un:'appliml'one web per la valorizzazione e fruizione del patrimonio
pulturale italizno nellambiente digitale

Collezioni

Isole linguistiche

Risorse manoscritte Edizioni scientifiche digitali " Y L
germaniche in 1talia

1 Goti e i Longobardi in italia

CHIt: un portale per l'interoperabilita delle risorse del patrimonio

culturale italiano

Questa applicazione web raccoglie risorse appartenent al patrimonio culturale italiano gia esistenti in rete. Nel web si possono trovare
innumerevoli risorse di guesto genere, ma sono disperse, disorganizzate e in totale isolamento. Alcuni tentativi di aggregazione di
risorse culturali digitali sono stati fatti, sia a livello regionale che nazionale, ma anche europeo. 5i pensi a ed

sono portali che raccolgono dati e metadati da fornitori esterni. L'obiettivo di questa applicazione & affine, anche se la modalita di
reperimento & differente (siveda la 5=z J:

Artraverso questo portale, Ffutente pud visualizzare e annotare le risorse, esplorare i percorsi proposti o navigare liberamente tra tutte
le risorse per crearne di personalizzati. Le informazioni- principali di ogni risorsa sono disponibili in una scheda di presentazione.
Quando disponibili, immagini e testi possono essere visualizzati tramite il software integrato o il browser predefinito delfutente, a
seconda della tipologia di file. Infine, tutte le risorse possono essere annotate, salvate, COMMEentate & organizzate & piacere tramite
Futili delfannotatore . Qualora i risuftati o le informazioni sulfoggeto digitale non dovessero risultare suffidentd o
soddisfacenti. sara sempre possibile usdire da CHit per continuare |a navigazione direttamente sul sito del fornitore di dati.

Figure 16 CHIt homepage

Above the upper block of the homepage, there is the menu with all the other sections
available on the website. Some are informational, others are for the organization of the

contents. The map of the website is the following:
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e Home
o |l progetto
o | provider

= Europeana

= Zenodo
* GitHub
= OntoVE
e Risorse
e Percorsi

o | GotieiLongobardi
= | Longobardi
= | Goti

o Leisole linguistiche

= Walser

= Cimbro

=  Sappadino
= Saurano

= Timavese
= Mocheno
o Ontologia
e Strumenti
o Annotatore
o Visualizzatore

e Contatti

In particular, in the section Il progetto (the project) there is an in-depth description of
the whole project and a further subcategorization with a general overview of the

different providers. At the bottom, each provider is further described in its own section.
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The third button of the menu leads to the whole catalogue of resources. From here,
users can scroll all the items, which would be quite useless and confusing, or filter them
according to provider, institution or author and keywords. Of course, free-text search is
also supported. By clicking on one of the items, a separate window opens, from which
the user can read the metadata and see related files. Examples of this kind of
visualization are given in the single sections of the different providers in chapter 4.

The next label is the one dedicated to the Germanic people in Italy. This is the first
thematic path presented to the users, and is further divided into three areas: Lombard
and Gothic people, minority languages and the OntoVE ontology, which is also a provider
but since it aggregates exclusively Germanic resources, it seemed fitting to add it also in
this part of the website. Of course, the deeper the exploration into the structure of the
itineraries, the more specific the information becomes. For example, from the section
dedicated to the minority languages, users can read about some generic considerations
on the topic: what these languages are and where they are spoken, how they are still
preserved, where the first settlers came from and when they settled in these areas. At
the bottom of the page, as it should be clear by now, there is the section dedicated to

the related resources (figure 17).

HOME ILPROGETTO v RISORSE LE POPOLAZIONI GERMANICHE IN ITALIA ~ STRUMENTI v  CONTATTI

Le minoranze linguistiche in Italia di origine
germanica

Le lingue germaniche presenti sul territorio italiano sono principalmente sette, distribuite in maniera
molto differente lungo rutto arco alpino. Queste varieta sono il walser, il mocheno, il cimbro, il
sappadino, il saurano, il timavese e la varieta della Valcanale. Sono presenti in cinque delle otto
regioni sertentrionali della penisola: Valle d’Aosta, Piemonte, Veneto, Trentino-Alto Adige e Friuli-

Venezia Giulia.

Le varieta pitr urilizzate su un territorio pilt ampio sono il walser e il cimbro, che coprono quattro di
queste cinque regioni e contano diverse parlate. Il walser & 'unica minoranza germanica parlata nella
parte occidentale dell'Tralia ed ¢ distribuita tra alcuni territori della Valle D’Aosta e del Piemonte. 11
cimbro & parlato, come le restanti cinque varietd, a est e si trova tra il Venero e il Trentino-Alro Adige.

Le altre varieta sono collocate in singoli territori.
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Risorse
collegate
Sappadino
- -

Figure 17 View of the Minority languages itinerary

From the related resources, users can access the specific minority language of their
interest and discover even more detailed information. In the specific case of this topic,
each language is enriched with an organized list of online resources that fall into the
categories of Cultural tourism, Media, Publications and other and Linguistic resources.
The survey of the available resources was presented at the conference Small Languages,
Big Ideas, held in Uppsala (Sweden) in June 2024.2'2 One last time, the bottom of the
page provides access to all the related single resources of the language under

exploration. Figure 18 shows the example of the Walser language.

212 Fabbris (2024)
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Walser

Il walser & 'unica varieth germanofona presente a ovest del nord Ttalia, e si estende in alcuni territori
della Valle d’Aosta e del Piemonte. In particolare, in Valle d’Aosta & parlato a Gressoney/Greschoney
e a Issime/Lischeme, mentre in Piemonte a Campello Monti/Kampel, Rimella/Remmalju,
Formazza/Pomatt, Alagna Val Sesia/Im Land e Carcoforo/Chalchoute. I dialetti variano da zona a

£0114d.

Il walser ¢ una minoranza di origine alemanna, portata da alcune popolazioni attorno al 1100 che si

stabilirono alle pendici del Monte Rosa.

Turismo culturale

o Walser Cultura (*)

© Beni etnoantropologici depoca

© Toponimi

o Sportelli Walser (*)
® Walser-alps (7)

© Culrura
o Le regioni Walser

o Musei Walser

* Centro Studi e Cultura Walser / Walser Kulturzentrum di Gressoney e Issime (*)
* Associazione Augusta Issime (*)

* Gruppo Walser Campello Monti / Walsergemeinschaft Kampel (*)

e Centro Studi Walser Rimella (*)

® Due sentieri culturali a Rimella

® Rimella Walser (*)

e Il territorio di Alagna Valsesia

Media

* Video sui Walser della Valle d’Aosta
® lotografie — Walser Cultura
* Galleria fotografica Walser del comune di Alagna Valsesia

* Museo virtuale
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Pubblicazioni e altro

Pubblicazioni Gressoney e Issime

Rivista Associazione Augusta Issime
¢ (Capitolo su Gressoney del libro Tsole di Cultura

® Capitolo su Issime del libro Isole di Crltura

Capitolo su Campello Monti del libro Lsole di Cultura x

Capitolo su Rimella del libro Lole di Cultura

® Rivista Remmalju (Rimella)

Risorse linguistiche

* DPronuncia

0 Lessico di Gressoney e [ssime (1)e(2)

* Dizionari

Walser-alps (*)
Walser - Tedesco (*)
Gressoney (*)
[ssime (*)

(> CO = B = B < |

® Altre risorse linguistiche

© Giornale

T

o Architettura, societa e lingua: Homepage Centro Studi e Cultura Walser > I Walser > mentia
2 2

tendina
Risorse Walser Cultura - banca dati CLiMAIp salvaguardia delle lingue AlpiLink - Lingue alpine in contatto
co"ega te La banca dati W... minoritarie in Piemonte e Valle AlpiLinK 2 un a...
d’Aosta
Il progetto CLi...

Dizionari di CLiMAIp

Dizionario tits...

Figure 18 Walser itinerary

The last type of visualization is the one already cited for the single resources, to which
users can be redirected from the bottom of each section. Figure 19 complements the

visualization outputs presented in chapter 4. In this case, the resource is from an
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external provider and what the user can see on the screen are the metadata manually
inserted in the backend. Thanks to this method, the presentation of the digital object is
in line with all the other retrieved items in order to guarantee a smooth navigation. The
uniform presentation available for all the resources helps to recreate the feeling of a
unique environment that hosts items from disparate websites. Figure 19 shows how the
visualization of this external resource looks like the ones retrieved from Europeana,
Zenodo, GitHub and OntoVE.

Last but not least, from here the user can take advantage of Pundit to annotate the
resources, while for the external providers EVT plays no role since potential multimedia

files have to be opened directly from the source.

Walser Cultura - banca dati

Metadati Descrizione La banca dati Walser Cultura, nata nel’'ambito del progetto Interreg I11B Walser Alps, &
concepita quale centro informatizzato di documentazione finalizzato alla raccolta, alla
divulgazione e alla valorizzazione del patrimonio culturale Walser ed alla nascita di un
sistema informativo capace di salvaguardare e valorizzare un'eredita di rilevanza universale

e promuaverne la diffusione e la conoscenza, Sezioni del sito: documenti, fotog

Parole chiave walser, lingue minoritarie, Vaile D'Aosta, Piemonte, filologia germanica, archivio digitale,
strumenti digitali

Lingua it, walser
Istituzione o autore  Walser Alps interreg Il B Alpine Space

Collegamento alla
fonte originale

Figure 19 Visualization of single resource from external website

The second last label of the menu contains the references to the integrated tools, Pundit
and EVT. Once again, the structure of the section is hierarchical and users can access the
dedicated pages from the Related Resources section or from the drop-down menu.

Last but not least, the Contact section contains the email address to which users can

refer for any reason: help, suggestions, bugs, recommendations, new resources etc.

This is the general layout of the application.
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The Muruca architecture allowed to create an intuitive, graphically pleasant and easy-

to-use structure suitable for a wide and varied audience.

5.2. Testing phase

Chapter 4 has shown in detail how the application was developed and has presented the
main structures that lie behind it. However, to ensure the correct performance of CHIt,
it was necessary to plan a phase in which the actual functionalities of the application
were tested against the specified requirements.

Functional testing in software development is highly practiced and consists in checking
that each functionality of the application, given the appropriate input test, gives back
the expected output. In this context, Ul, APls, database, security, client or server
application are tested.?!2 Its importance is paramount to verify whether the application
works as intended or not and that its functionalities, usability and reliability are ensured.

The steps that are usually involved are:

1. The identification of the test input, which consists in singling out the
functionalities that need to be tested.

2. The computing of the expected outcomes by creating the input data based on
the specifications of the function and determining the output based on them.

3. The execution of the test cases and the recording of the output.

4. The comparison of the actual output with the expected one in order to verify
how much the first one deviates from the last. This step is fundamental to check

if the system works as expected.?

Under a practical point of view, it is possible to choose between two approaches when

dealing with functional testing: the manual one and the automated one. They both have

213 GeeksforGeeks (2023a)
214 1bjd.
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pros and cons, and, as it is often the case, the choice depends on the type of application
being tested and, more specifically in this case, on what the developer(s) need(s) to test.
In functional testing, there are several factors and aspects that come into play and need
to be considered when selecting the type of testing. The following table summarizes

these characteristics.?1®

Accuracy

Cost-efficiency

Test coverage

scalability

and

Manual testing

Less accurate as it is
conducted by humans, but

handles tests that require

Automated testing

More accurate when
repeated tasks need to be

tested, but less accurate

human  thinking and for tasks that require
judgments better. human  thinking and
judgments.

Less expensive: no need to
spend on automation tools
and processes.

Good for smaller and non-
complex scenarios, in

particular those that need

human intervention.

Low cost for prEdictable

tests, high cost for

automation tests.

Suitable for a wide range
of scenarios, included
large and complex ones
and repetitive tasks, as

long as human intuition

and judgment is not
needed.
Test cycle time The development of test | Faster.
cases requires a lot of time
User Experience Effective as it requires Ineffective.

judging the feelings and

perceptions of the users.

215 GeeksforGeeks (2023b); McMillan (2023)
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Human resources/skills No great skills required, Programming skills
anyone can test. required because using the
tools requires trained

people.

Table 12 Manual VS Automated testing

To sum up, manual testing is more suitable for testing functionalities, Ul/UX, application
behavior and user acceptance and is particularly indicated for short-term projects in
which flexibility is required and end-user usability holds a high role. One of the main
concerns in this project is usability indeed, the required functionalities are not many and
the scenarios to be tested are not particularly complicated. For this reason, manual
testing was chosen, also considering the fact that some type of automated testing is
already performed thanks to the unit tests integrated in the libraries used for the
development of the code of the application. Unit tests is a piece of code “that verifies
the accuracy of a smaller, isolated block of application code, typically a function or
method. The unit test is designed to check that the block of code runs as expected,
according to the developer’s theoretical logic behind it.”21¢

In order to perform an effective testing, a structured approach is required. There are
some phases that are generally planned before both automated or manual testing but,

once again, everything depends on the specific project. In general, these steps are:

1. the understanding and analysis of the functional requirements of the software;

2. the creation of a detailed test plan based on these requirements, the
identification of the functionalities that need to be tested, the definition of the
testing environments and tools required and, in case of automated testing, the
selection of a perfect test automation platform that fits your development

pipeline;

216 AWS (n.d.)



135

the identification of detailed test cases that cover all the functional aspects of

the software;

the creation of test data that will be used for testing;

the execution of the test cases according to the test plan;

the comparison of the actual test results with the expected test results;
the creation of a detailed test report outlining the test cases’ status.
the fixing of the reported defects;

regression testing, e.g., the repetition of the tests to ensure that the bugs are

solved.2”

The manual testing of CHIt was quite in line with all these points. First of all,

functional requirements were identified. The application is supposed to:

8.

9.

give access to the collections from the homepage;
show the general description of the project and the providers;
show all the resources at once;

show the thematic itinerary dedicated to Germanic culture in Italy and all its

subcategories;

show information on the integrated tools (Pundit and EVT);

show the contact page;

filter resources according to: provider, themes and show only the filtered results;
allow for the use of Pundit;

open XML files with EVT;

10. give access to all the external links;

11. show possible images in the box above the Metadata section;

12. when indicated, refer to the related records from the Metadata section.

217 TestSigma (2023)
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Given the fact that the requirements are not a huge number, the methodology
chosen for the testing of them has been a straightforward use of the application in
order to explore all the expected features. With reference to the last list above,

resulted that:

points from 1 to 7 work smoothly;?!8

- the use of Pundit, point 8, created no problem since it is an extension that has
simply to be downloaded and enabled. Once the log-in is done, the annotator
works perfectly;

- EVT: see section 3.2.5;

- itis not possible to manually test all the available links in the platform, since the
resources are thousands and each of them has at least one link (that redirects to
the original source). In particular, the doubt persists for the Europeana
resources, as the others are manually inserted and their operativity is
guaranteed. Anyway, users are invited to report for non-working links;

- point 11 works only for Europeana, but the integrated image-viewer works for
the tested items. However, images can be stored in different parts of the
Europeana API call and in some cases only the cover one is retrieved. Zenodo
resources are visualized on the browser and GitHub ones are opened directly in
the repository they belong to. This threefold way of image visualization will be
object of revision;

- last but not least, point 12 could be implemented only for the resources added

manually to the backend since it allows for the connection among resources. It

works smoothly.

To sum up, the manual testing proved efficient and satisfactory, and the few errors

found could be detected and fixed quickly.

218 See sections 3.2.3.1 and chapter 7 for further considerations on point 7. In fact, the actual logic behind

the creation of collections has brought forward some considerations.
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SECTION IlI: USING THE APPLICATION:
CASE STUDIES APPLIED TO THE
GERMANIC PHILOLOGY FIELD
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6. Application of CHIt to the Germanic cultural heritage: three
case studies

As already stated, one of the main concerns that have guided the conception and
implementation of CHIt was the idea of creating a tool that could be suitable for a varied
audience with different levels of expertise in the navigation of digital platforms. Thanks
to the user-friendly interface of Muruca and to the annotation and visualization tools
that can be used to support the navigation in the aggregator, this goal seems to have

been reached in a satisfactory way.

Together with a more general kind of consultation, as can be the case for a user who is
looking for some generic information, e.g., a tourist, also academic material relevant for

a scholar can be found among the CHIt resources.

The aim of this chapter is to present three case studies with the goal of showing the
potential use of CHIt as a tool used for different research purposes. The field chosen for
this experiment is the Germanic cultural heritage in Italy, and the three users into
question are a student, a group of tourists and a Germanic philologist. To non-experts,
the Germanic tradition and people may seem far from the domain of the Italian cultural
heritage and therefore not well-suited for the platform exposed here and the
aforementioned study. However, Italy has had contact with Germanic people ever since
the early middle ages. In fact, some tribes of the Western and Eastern branches of the
Germanic family — namely the Gothic and Lombard people — came to Italy and settled in
some parts of the peninsula already in the 5™ century.?® Unfortunately, these
populations are still labelled “barbarians” and “invaders”, and many people miss to
acknowledge the immense inheritance they left to Italy.??® Eventually, these people
fused with the local population, and their genealogical heritage faded. However,

archaeology, toponymy, anthroponymy and the juridical system clearly testify their long

219 More information on the origin and movements of these people is found in the next section.

220 Gasparri (2014)
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dwelling among the local communities of Italy.??! This variegated heritage has not to be
forgotten or lost, but instead preserved and valorized among the modern inhabitants,

since it is a crucial part of the State’s history.

Moreover, some centuries later, other Germanic people coming originally from
Alemannia and Bavaria settled in the Northern part of Italy, and started to dwell all along
the Alpine arc. These populations are still there and they have preserved, to some extent
and to different degrees, their cultural and linguistic heritage, enriching the varieties of
those border places and, by extension, of all Italy. The hidden and harsh valleys and
remote territories in which they established their small villages preserved the culture
and language,??? and nowadays they are protected language minorities still spoken in
some of these areas and many cultural associations were born to preserve their
identities. These institutes organize or support language and university courses,
educational activities in schools and museums, the production of journals and
dictionaries and cultural meetings to spread and increase awareness of these traditions.
More information on this topic can be found in Fabbris (2024), where on occasion of the
conference Small languages, big ideas held in Uppsala (13-14/06/2024) a poster on

minority languages in Italy was presented.

The material related to the Germanic cultural heritage that is available on CHIt comes
from all the different providers and, as seen in section 4.2.2., also external resources
have been manually added to the backend, and the nature of these resources is highly
different. From simple pictures to digitized manuscripts, from dictionaries to the

metadata retrieved from the OntoVE SPARQL Endpoint.

For the case studies at hand, the users and their specific topics chosen are:

221 Francovich Onesti (2007); Christie (1999)
222 These languages have preserved some Germanic linguistic features that are lost in the other modern
cognates, becoming precious for scholars that aim at reconstructing older stages of the Germanic

languages (Angster, Benedetti, and Geyer 2014, sec. Introduzione/Einleitung).
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1. astudent attending a foreign languages high school who has to prepare a short

paper on languages spoken in Italy with Germanic origin;

2. an educational trip for graduands in archaeology for their course on medieval
archaeology. Under this perspective, the case study is targeted towards cultural

tourists;

3. a Germanic philologist who is researching on the Edict of Rothari, a juridical text

that belongs to the collection of the Leges Langobardorum.

The case studies are presented in detail respectively in sections 6.2.1, 6.2.2 and 6.2.3,
dedicated to the explanation of the experimental researches conducted to test the
potential of CHIt in this field under both an academic and non-academic point of view.
On the other hand, the following section offers an overview of selected resources
related to these topics that are available in some digital format on the web. Some of
these are found in the providers of CHIt, while the others have been added to the

backend.

While the free search for keyword is always available, the resources belonging to this
field have been organized also into dedicated collections and specific paths to facilitate
the exploration for the user. In particular, the collections are accessible directly from the
homepage of the application, as seen in section 5.1. On the other hand, the dedicated
paths are in the section on the top-right called Percorsi > | Goti e i Longobardi and Le
isole linguistiche (Paths > Goths and Lombards and Language Islands). Here, users can
read a general introduction to the topics with scientific references and access the

selection of related items.

6.1. The Germanic cultural heritage in Italy: available digital resources

The Germanic cultural heritage in Italy is related to two different periods: the settlement

of Lombard and Gothic people during the Middle Ages and the still current presence of
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populations that came from the Southern parts of Alemannia and Bavaria starting from

the beginning of the first millennium.

The original settlement of Gothic people is still matter of debate. Some scholars believe
that they moved from Scandinavia,??3 but this theory does not seem to find confirmation
in the oldest sources. In fact, Greek and Roman authors attest that their origins can be
found on the mainland.??* What everyone agrees upon is that in the 2" century, they
reached the Vistula, and from there they moved East. After the 3™ century, they split
into different tribes, and those who reached Italy were the Ostrogoths and the Visigoths.
In particular, the Ostrogoths established a kingdom in Italy between 493 and 553, after
they defeated Odoacer, who in turn deposed the last Western Roman Emperor in 476.
On the other hand, the Visigoths arrived in Italy earlier, but established peacefully, until

they sacked Rome in 410, after which they left Italy.?%®

The Gothic language belongs to the Eastern branch of the Germanic family, but it
extinguished during the 6™ century with the fall of the Ostrogoth empire in Italy.2%® Its
decline started quite soon, yet there are some documents that allowed scholars to
reconstruct its linguistic aspects and this is crucial because Gothic is the only attested
language of this branch, as well as the oldest written testimony of a Germanic language
(besides the earliest runic inscriptions, which are however often too short to gain

insights into the earliest stages of Germanic languages). The most famous and longest

223 Robinson (1992, 43); Mierow (1908, 7). The sources for this theory are mainly historiographies
(Jordanes’ De origine actibusque Getarum sive Gotorum and Procopio’s Bellum Goticum) and the presence
of Gothic-Northern isoglosses that would suggest that their original place is Scandinavia (cf. Francovich
Onesti 2011, 69-70 and Scardigli 1964, 48—49). However, the scarce number of isoglosses and the absence
of support from archaeology tend to weaken this option (Saibene and Buzzoni 2006, 38, 46).

224 Dolcetti Corazza and Falluomini (2020)

225 saibene and Buzzoni (2006, 46—47)

226 Francovich Onesti (2011, 80). However, a more recent variety of Gothic was recorded by the Flemish
diplomat Ogier Ghielin de Busbecq in the 16" century. During a stay in Constantinople, in 1562, he came
into contact with some representative of the Gothic of Crimea, and he recorded around eighty words and
the lyric of a song that were afterwards published in one of his letters in 1589. See Fulk (2018, 3:20) for

further references.
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witness is the translation of the Bible commissioned by the bishop Wulfila in the 4™

century.??’

The other Germanic tribes that closely wove their path with the Italian history were the
Lombard people, a group of Germanic tribes that from the 2" to the 5™ century moved
from their original territories along the Southernmost part of the Elba river.2?® Their
migration lasted some centuries, and in this period of time they went through Germany,
Hungary and eventually Italy in 568, under the guidance of Alboin. However, their

occupation was not particularly violent, and not for political reasons.??®

At the beginning, the Lombards remained rigorously separate from the local population
and gave birth to numerous independent duchies. Only later, thanks to, among the other
things, the promulgation of laws written in Latin and to the conversion to Catholicism,

they got integrated within the local people and a new culture rose.?3°

However, since the very beginning of their occupation of Italy, the Lombards had to fight
against the Byzantine empire, which ruled over the peninsula at that time and had

recently reestablished its power after a long war against the Ostrogoths. Nonetheless,

227 The earliest manuscripts available are of the 5"/6" centuries.
228 Again, historiographies (Jordanes, Paolo Diacono’s Historia Langobardorum, Origo gentis
Langobardorum) suggest that Lombards as well originally came from Scandinavia, but archaeological
findings do not confirm this hypothesis (Menghin 1985; Christie 1999).

229 Gasparri (2014, 4); Zanella (1991)

230 Francovich Onesti (1999) writes that it is excluded to think that in the 8" century Longobard language
was still spoken in Italy, except for some expressions used by a minority. Moreover, the author suggests
that in the 7t century, the Lombard people could have been still bilingual (Latin being the other language),
at least in some social classes, and that their language definitely died with the conversion to Catholicism
by the end of that century. In the Edict of Rothari — belonging to the earliest law code, but see section
6.2.3 — entries of juridical nature in their native language seem to be inserted as memory and national
coloring, to recall traditions, national identity and monarchy (ibid. 48). On the other hand, Haubrichs
(2010) supports a thesis according to which in the mid-8t" century this language was still spoken, as proven
by the phonetic evolution of some nouns. Francovich-Onesti (n.d.) believes that there are not enough

proofs to support this thesis and confirms hers of 1999.
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the Lombard people founded an empire that lasted until 774, year in which they were

definitely defeated by the Franks of Charlemagne.?3!

As far as the Longobard language is concerned, not much is known, unfortunately. From
the few sources at our disposal, most scholars have argued that it belongs to the
Western branch of the Germanic family, and in particular to the group of languages
characterized by the Second Consonant Shift (SCS), which affected the German varieties
below the Benrath line (a former village that is now a district of Dusseldorf).?32 This
change conditioned Germanic stops, which reflected as affricates or fricatives according
to the phonetic environment, and voiced stops turned into voiceless stops in all the
environments. Similarly to the First Consonant Shift,>33 the stops were not affected by
the shift in consonantal clusters such as /sp, st/. The realization of this phenomenon is
not regular, unlike, for example, the shift of /d/ into /t/, but a detailed description of the
isoglosses belonging to the SCS and to what extent they influenced the different dialects
can be found in Fulk (2018) and Saibene and Buzzoni (2006). Other isoglosses support
the identification of the Longobard language with the Western branch of Germanic
languages,?3* while the characteristics that would put it into continuity with Gothic
belong to a period following the origin of the language, but preceding the Lombard
placement in Italy. These aspects faded and the language incorporated the linguistic

tendencies of High German, following its natural predisposition given the common

21 Gasparri (2021). However, the Lombard duchies of Spoleto and Benevento remained independent for

a longer period.

232 The SCS consists of a series of linguistic phenomena that characterize a subgroup of Germanic
languages, the Old-High German dialects. It did not take place homogeneously, but its effects can be
observed to different extent in different territories. It presumably affected Upper German dialects first
and spread northwards after, but bringing along fewer sounds. However, other theories postulate
different movements of the shift, cf. Fulk (2018, 3:135-36) and Saibene and Buzzoni (2006, 164—65).

233 Fylk (2018, vol. 3, chap. 6.4)

234 The result of the vowel Germ. *&:1 > Long. [a], Germ. *b > Long. [b], Germ. *& > Long. [d] just to cite a

few. See Francovich-Onesti (1999) and (n.d.) for a more detailed analysis.
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origin.?>> Moreover, the presence of a specific phenomenon, rhotacism, clearly
categorizes Longobard as a Germanic language of the Western branch instead of the
Eastern one.?*® The studies on the Longobard languages are based on anthroponyms,
the toponymic heritage and the common lexicon that has endured throughout the
centuries in the Italian language.?®” For this reason, no evidence regarding syntax has

come down to us.

Even though the Lombard and Gothic linguistic evidence is scarce, their tangible and
intangible heritage in Italy is not. As already mentioned, Latin texts written by these
people have survived, with important information on different aspects of their lives.
Besides that, they have left behind them architectural finds and, as far as Lombard
people are concerned, many objects have come down to us, from weapons to combs.
All these findings need to be preserved before human activity or natural phenomena
might eliminate them forever, as stated at the beginning of this dissertation (section

1.2).238

235 Francovich Onesti (1999, 46). Lombard, Alemannic and Bavarian people (these last two speaking Old
High German) are grouped under the term Irminones by Tacitus in his historical and ethnographic work
Germania.

236 Rhotacism is the development of Germ. */z/ into /r/ and is absent in the Eastern branch (Fulk 2018,
3:108).

27 Francovich Onesti (1999). Moreover, Italian is the second romance language with the highest number
of loan words from Germanic languages, and Lombard loans are the majority of these (Leonardi and
Morlicchio 2009).

238 As far as the Lombards are concerned, the sources that provide linguistic material are laws,
historiographies, glossaries, historical-literary works (e.g., the lives of Saints), notary deeds and
inscriptions on different materials, epigraphs and graffiti (Francovich Onesti 1999). For the Goths, the
most relevant source is the translation of the Bible by Wulfila, as mentioned above. Besides that, there
are three religious texts of which only few pages have survived (a Gospel, the Old Testament and a
collection of Latin homilies with Gothic glosses), a fragment of a church calendar, two deeds, alphabets,
a possible toast, personal names found on Latin and Greek texts and runic inscriptions of doubtful origin
(Robinson 1992; Zironi 2022). Moreover, it has to be pointed out that all the Gothic sources are found in

the places and in the period of the Ostrogothic dominion in Italy .
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The second group of Germanic people in Italy is the one of the Alemanni and Bavarians
who migrated from their original territories in the period that goes from the 10" to the
13t century. The facts in this case are extremely different in comparison to the
aforementioned Gothic and Lombard migrations and occupation of Italy, since these
Southern Germanic people came to the peninsula peacefully, and peacefully they
dwelled and are still dwelling.?3° Their languages and cultures are now integral part of
the communities they belong to, even if the social openness of the last decade (tourism,
alphabetization and consequent increase in the use of the Italian language, relationships
with external companies, etc.) and, not last and previous to that, Fascist regime, has put
them into real danger of extinction.?*® A good step forward for their recognition and
preservation from a national point of view was the emanation of the law 482 in 1999,24!
which safeguards the languages and cultures of minority populations in Italy. Of course,
this legislation alone would have done quite little for the preservation of these cultures
and languages under a practical point of view, and it is here that local organizations,
institutions and associations have made and are making a difference. In fact, social
engagement has grown in the last decades and new bodies have been established that

help go towards the direction of revival and safeguard of these cultures.?*?

Geographically speaking, the Germanic linguistic islands are spread all over the Alpine
arc. They occupy five out of the eight northern regions of Italy: Aosta Valley, Piedmont,
Veneto, Friuli-Venezia Giulia and Trentino-Alto Adige. There are six linguistic groups,
namely Walser, Cimbrian, Mocheno, Sappadino, Saurano and Timavese. It has to be

pointed out that the first two are composed of different varieties, though, while the

239 Angster, Benedetti, and Geyer (2014, sec. Introduzione/Einleitung)

240 |n fact, the Fascist regime aimed at reaching linguistic autarchy. The regime supported Fichte’s theory
according to which unitary language equals to a unitary nation. For this reason, xenophilia, together with
toponyms and anthroponyms not of Italian origin were suppressed, bilingual schools were closed, print
and publishing were invited to deliver Italian or at least Italianized versions of foreign words, and mass
communication means were largely used to spread this approach (Rametta 2003; Tommasini 2021).

241

Italian Government (1999)

242 Comitato Unitario (2022, 15)
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others are more homogeneous since they are present in smaller areas. Figures 20 and

21 show their distribution in the different regions.?*3

243 The map is taken from the website of the United committee of the historical Germanic linguistic islands
in Italy (Comitato unitario delle isole linguistiche storiche germaniche in Italia)

https://www.isolelinguistiche.it/it/cartina.html
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In table 13 below, there is a list of websites that preserve elements of the Germanic

cultural heritage in Italy to some extent. This list is an excerpt of what was found during

the three years of development of this project and is not meant to be exhaustive either

referred to CHIt nor, even more so, for the web in general. The four providers described

in section 4.2.1 are omitted because they are an integral part of the platform and offer

single and specific resources, being miscellaneous repositories. The items of this table

are all part of the CHIt backend and are therefore integrated in the platform, even if not

in a FAIR modality.

Medieval populations

Lombard people

Website

Vatican Apostolic

Library

Lombardische
Lehnwoerter im
Italienischen
(Lombard-Italian

Dictionary)

Paesaggi longobardi

(Lombard landscapes)

Short description

The digital catalogue contains a
huge number of digitized
manuscripts, among which the
most important one preserving

the Leges Langobardorum.

Dictionary from Lombard to

Italian, 2015, Bigazzi Giovanni

Project headed by the AReS

association with the aim to offer a
general view of the Lombard
presence in the different Italian

regions.

Link

https://digi.vatlib.

it/

https://www.koe

blergerhard.de/Bi

gazziGiovanniLom

bardischeLehnwo

erterimltalienisch

en2015.htm

https://www.pae

saggilongobardi.it

/index.html

244 |n fact, as already explained in section 4.2.2, the resources added manually to the back end are
interoperable only within CHIt.


https://digi.vatlib.it/
https://digi.vatlib.it/
https://www.koeblergerhard.de/BigazziGiovanniLombardischeLehnwoerterimItalienischen2015.htm
https://www.koeblergerhard.de/BigazziGiovanniLombardischeLehnwoerterimItalienischen2015.htm
https://www.koeblergerhard.de/BigazziGiovanniLombardischeLehnwoerterimItalienischen2015.htm
https://www.koeblergerhard.de/BigazziGiovanniLombardischeLehnwoerterimItalienischen2015.htm
https://www.koeblergerhard.de/BigazziGiovanniLombardischeLehnwoerterimItalienischen2015.htm
https://www.koeblergerhard.de/BigazziGiovanniLombardischeLehnwoerterimItalienischen2015.htm
https://www.paesaggilongobardi.it/index.html
https://www.paesaggilongobardi.it/index.html
https://www.paesaggilongobardi.it/index.html

Gothic people

Language islands

Walser

Longobardi

(Lombards in Italy)

e-codices

in Italia

Titus Project

Woulfila project

Gotica

Walser Cu

Centro
Cultura

Walser

[tura

Studi

Walser

e

/

Website for the valorization of the
Lombard culture in Italy, in
particular of the seven sites that

are part of the UNESCO heritage.

Website that contains thousands
of digitized manuscripts from
Switzerland, among which many

law codes.

Database with texts annotated.
Among the others, the Bible in a
synoptic edition with Greek and
Latin and the Gothic Palimpsest

from Bologna.

Small digital library dedicated to
the study of the Gothic language
and Old Germanic languages in
general. It contains linguistically

annotated texts.

Project for the Gothic literature
and writing, of particular interest

is the Skeireins section.

Database that gathers, makes
available and valorizes the Walser

cultural heritage.

Cultural center for the promotion
and safeguard of the Walser
language and culture  of
Gressoney and Issime (Titsch and

Toitschu).
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https://longobard
initalia.it/

https://www.e-

codices.unifr.ch/it

https://titus.fkid

gl.uni-
frankfurt.de/ind

exe.htm

http://www.wul

fila.be/gothic

https://www.go

tica.de/

https://www.wa

Iser-cultura.it/

https://www.ce

ntroculturalewal

ser.com/



https://longobardinitalia.it/
https://longobardinitalia.it/
https://www.e-codices.unifr.ch/it
https://www.e-codices.unifr.ch/it
https://titus.fkidg1.uni-frankfurt.de/indexe.htm
https://titus.fkidg1.uni-frankfurt.de/indexe.htm
https://titus.fkidg1.uni-frankfurt.de/indexe.htm
https://titus.fkidg1.uni-frankfurt.de/indexe.htm
http://www.wulfila.be/gothic/
http://www.wulfila.be/gothic/
https://www.gotica.de/
https://www.gotica.de/
https://www.walser-cultura.it/
https://www.walser-cultura.it/
https://www.centroculturalewalser.com/
https://www.centroculturalewalser.com/
https://www.centroculturalewalser.com/

Cimbrian

Kulturzentrum

Gressoney e Issime

Associazione

Augusta Issime

Gruppo Walser
Campello Monti

Walsergemeinschaft

Kampel

Centro Studi Walser

Rimella

Cimbrian institute of

Luserna

Institute of Cimbrian

culture of Roana

Cimbrian association

of the Cansiglio

Association that promotes the
activities held to enhance the
society and improve the life of

Issime.

Website under construction.

Website for the dissemination of

the old culture of Rimella.

Body of the Autonomous Province
of Trento for the safeguard,
promotion and valorization of the
ethnographic and cultural
heritage of the Cimbrian of

Luserna.

Cultural institute for the research,
documentation, preservation and
valorization of the history and
development of the Cimbrian
culture in the Altopiano of the VII

municipalities.

Cultural association of social

promotion of the Cansiglio forest.
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https://augustai
ssime.it/

https://www.wa

Iserkampel.it/

http://www.cen

trostudiwalserri

mella.it/

https://www.isti

tutocimbro.it/

https://cimbriZc

http://cimbridel
cansiglio.it/



https://augustaissime.it/
https://augustaissime.it/
https://www.walserkampel.it/
https://www.walserkampel.it/
http://www.centrostudiwalserrimella.it/
http://www.centrostudiwalserrimella.it/
http://www.centrostudiwalserrimella.it/
https://www.istitutocimbro.it/
https://www.istitutocimbro.it/
https://cimbri7comuni.it/
https://cimbri7comuni.it/
http://cimbridelcansiglio.it/
http://cimbridelcansiglio.it/

Cimbrian association

Cultural association that protects
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https://www.ci

of Verona and  spreads the Cimbrian mbpri.it/
language of the Xl municipalities.

Mocheno Mocheno  Cultural | Cultural  institute  for  the | https://www.be

institute / Bersntoler = Protection and valorization of the | rsntol.it/
Kulturinstitut Mocheno  ethnographic and
cultural heritage.
Mocheno media Platform with linguistic and http://mediatec
library cultural resources for the spread a.kib.it/home.pa
of Mocheno. ge

Sappadino Plodar association Association for the preservation | https://www.pl
and development of the local = odn.info/
culture of Sappada.

Saurano Sauris cultural club Cultural club for the preservation = https://www.sa
and promotion of the language ris-zahre.org/
and culture of Sauris.

Timavese Taic in Vriaul — Cultural organization for the | https://www.tai

preservation and promotion of | cinvriaul.org/ti

the language and culture of

Germanic-speaking

culture in Friuli mau/ita/indice.

Timau. html

Table 13 Excerpt of the websites that preserve Germanic digital heritage to some extent.

Even though there are some websites that make available digitized versions of this
material, it is evident that all of them are scattered throughout the web and the
simultaneous use of these resources or a systematic search are extremely difficult, if not
impossible. Therefore, this specific subset of Germanic heritage seemed a good
candidate to test the functionalities of CHIt. In fact, thanks to this application, these

materials are aggregated in one single platform and consulting or working on them is no


https://www.cimbri.it/
https://www.cimbri.it/
https://www.bersntol.it/
https://www.bersntol.it/
http://mediateca.kib.it/home.page
http://mediateca.kib.it/home.page
http://mediateca.kib.it/home.page
https://www.plodn.info/
https://www.plodn.info/
https://www.sauris-zahre.org/
https://www.sauris-zahre.org/
https://www.taicinvriaul.org/timau/ita/indice.html
https://www.taicinvriaul.org/timau/ita/indice.html
https://www.taicinvriaul.org/timau/ita/indice.html
https://www.taicinvriaul.org/timau/ita/indice.html
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longer a problem. In this way, it is possible to exploit the potential of already existing
resources and to valorize the work done by other institutions or individuals, efforts that
risk to go unnoticed without the correct interoperability among the data. Section 6.2
shows the practical application of these principles and methodology guiding the
construction of CHIt, hopefully proving that it is difficult to work on these resources
without a tool such CHIt and that, as a consequence, this aggregator is a valid help for

scholarly and non-scholarly purposes.

6.2. Some use cases with CHIt

This chapter concludes with three case studies which aim at testing the actual usability
of CHIt as a scholarly and non-scholarly tool and valuable help for doing research
performed by different types of users. The three case studies are presented separately

in the three following subsections.

6.2.1. The student

The first case study deals with a student attending a foreign language high school in Italy
who has to prepare a short paper to present to his/her German teacher. The aim of
his/her work is to produce a lexical comparison of nouns in German and in the different
Modern Germanic varieties of Italy belonging to a semantic field chosen by the
student.?*® After that, examples taken from real texts have to be provided in order to
see the use of this lexicon in context. The student chooses as semantic field nature,
hoping to find a good amount of resources given the fact that the Germanic populations

in Italy that are still present dwell among the mountains.

245 The aim of this section is not a linguistic analysis of these varieties. Many books and articles have been
written on the topic, but some bibliographic references are Bidese (2024); Saracco (2024); Sidraschi

(2024); Caria (2024); Angster (2014); Zuin (2024), and Cognola (2024).
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The student decides to start his/her research directly from the CHIt dedicated path at
Home > Percorsi > Le isole linguistiche (Home > Paths > Language islands), where he/she
can find general information on the topic and the first links that are common to all the
language islands. In particular, there is the link to the United committee of the historical
Germanic linguistic islands in Italy (Comitato unitario delle isole linguistiche storiche
germaniche in Italia)?*® and to two linguistic tools — AlpiLink?4” and CLIMAIp?4¢ — which
both aim at preserving language minorities in Northern Italy.

From this sort of presentation page, the student has the possibility to investigate the
resources available on various websites through further pages dedicated to the single
languages, found at the bottom (cf. section 5.1, figure 15).

The resources are here presented with their most generic metadata; for deeper fruition,
the user should leave CHIt and consult directly the external websites.

The first thing that he/she has to think about are the words to be analyzed. The examples
provided here are with the words for tree (Modern German Baum, Middle High German
boum?*°) and woods (Modern German Wald). For the operative phase, he/she goes
through all the different sections of the Germanic islands as presented at the bottom of
the aforementioned page of CHIt. In fact, each of them has a section dedicated to the
linguistic resources, and the student is particularly interested in the dictionaries for the
first stage of his/her project. From each dictionary, he/she can easily find the desired
entries and at this point he/she starts to take advantage of Pundit. After he/she activates
it on his/her browser, he/she creates a notebook dedicated to his/her project, where all
the identified resources can be saved, organized and retrieved.

As successive step, he/she decides how to annotate the dictionary entries and opts for
a comment with the German and Italian translations and a set of tags that will help
him/her in visualizing the items as he/she needs them for his/her analysis. In particular,

he/she creates tags for the Italian word, the type of entry (entry, It. voce in this case),

246 https://www.isolelinguistiche.it/it/

247 https://alpilink.it/, Kruijt and Rabanus (2025)

248 https://www.climalp.org/

243 https://woerterbuchnetz.de/?sigle=Lexer&lemid=B03589



https://www.isolelinguistiche.it/it/
https://alpilink.it/
https://www.climalp.org/
https://woerterbuchnetz.de/?sigle=Lexer&lemid=B03589
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the language variety and, in the case of Walser and Cimbrian, which are spoken in
different areas, the specific place. Figure 22 shows an example of this kind of annotation

with an entry from the Saurano dictionary.

I[e] 9 H_:I_:J___ K:,KH __L-_M_.=_N_. OPPFe gfabbris8181@gmail.com | =] >
bolt [bolt] Suggerimentiperla o rbbrise181@gmail.com
Acausa della semplic  all 19/06/2024 - in German thesis

lessica saurano, alcur
' bolt

theldesaubar, role potrebbero non
fozongenbolt, teibnbolt

alcuna corrispondenz \wald bosco

tre altre potrebbero e

tradotte in modo indi voce bosco saurano
con la locuzione.

Per una ricerca piu ag

dita si suggerisce pert

utilizzare il caratiere j

(asterisco).

Esempio.

Figure 22 Example of entry annotation

After that is done, he/she starts to look for the words in context. he/she goes back to
the list of websites available on the CHIt single pages and goes through them patiently.
Figure 23 provides an example by showing an excerpt of the websites available for the
Walser section. The student could now click on the section Cultura (culture) of the

Walser-alps website in the first section dedicated to cultural tourism.
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Turismo culturale

o Culmra
o [eregioni Walser

o Musei Walser

® Centro Studi e Cultura Walser / Walser Kulturzentrum di Gressoney e Issime (*)
*  Associazione Augusta Issime (%)

* Gruppo Walser Campello Monti / Walsergemeinschatt Kampel (*)

* Centro Studi Walser Rimella (*)
* Due sentieri culturali a Rimella

* [l erritorio di Alagna Valsesia

Media

R | TR TR L ~
* Video sui Walser della Valle d'Aosta

1= - Walser Cultura

hea Walser del comune di Alagna Valsesia

Figure 23 Excerpt of the websites available for the Walser section

Once he/she finds the desired example(s), he/she activates Pundit on the (external)
page and adds the tag for the type (context, It. contesto in this case) and again Italian

translation, variety and location if needed, as shown in figure 24.
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le as ot gehassn roatkheple. An tokh de mueter otme gese gfabbris8181@gmail.com 0 0 [E] >

unt troges in der none as d'ist siech. Ben de pist im bolde, A gfabbris181@gmail.com

) & 25/06/2024 - in German thesis
S roatkheple otsi geton afn bekh.

"t

1de meist pageign in bolf

. o . Ben de pist im bolde
3sn scheana pliemblan unt ‘s dierndle otsi aufgeholtn auf za

. contesto bosco saurano
rans in der none. Hupfet aussar der schborze bolf unt sotme:

ange bekh unt du ibrn khurzare. schaubn ber as khent vriar
iische bolf khent er der earste. Ar khloukhet an der tihr, geat
tleiget on ir gebont! nochar schmaizetarsi af peite unt borte

dierdnle as hisset nicht bas ist eeschehn tuet inintretnins

Figure 24 Example of entry-in-context annotation. Please consider that the web page visualized here is outside CHIt.

Now that all the data are retrieved, he/she can compare them in his/her Pundit
notebook. His/her scope is to investigate the differences among these language
varieties, and for this reason he/she selects the filter for a single word, say tree (It.
albero) and starts analyzing the results going through the list. This visualization is

represented in figure 25.
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Home » Notsbogks » German thesis

glahbrizE181@gmail.com

Baum, albarn

voce albero timavese

glabbrizals1@gmail.cam

voce albero saurapo

glabbrizB121@gmasl.cam

Pome

voce: 3lbere sappading:

glabbrizsBl1EI@gmail.com

voce albero mocheno

plabhnisE1EIGgmail com

Figure 25 Excerpt of the Pundit notebook with the filter for tree
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To ease the analysis, he/she summarizes the results in the following table.

Baum, albero

Walser — Gressoney baum
Walser — Issime boum
Cimbrian — Lusern puam
Cimbrian — Seven Municipalities péom
Cimbrian — Xlll Municipalities pome
Mocheno pa’'m

Timavese paam
Saurano pame
Sappadino pame

Table 14 Entry summary for Baum, tree

From here, the student can immediately see a first difference: the Western varieties are
somehow closer to the Modern and Middle High German lemma, while the Eastern ones
present a substantial difference at the very beginning of the word. In fact, the Walser
entries show the /b/ as in Modern and Middle High German, while the other varieties
present the sound /p/. After a quick search on the web, the student finds out that
between the 51 and the 9% century, a massive phonological change affected a wide area
in which a variety of Western Germanic was spoken. This linguistic phenomenon, the
already mentioned SCS (cf. section 6.1), sets apart what now is the German language
from the other Germanic languages of the time. The specific change at hand is an
isogloss that implies the shift of the Germanic voiced stops */b, d, g/ into Old High
German voiceless stops /p, t, k/. If on the one hand, the realization of this isogloss is one
of the most complete, on the other hand, it was also specified (cf. note 224) that the SCS

faded as it spread northwards. In fact, Modern German is based on a variety of central
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Germany.?*? Therefore, the isoglosses that have remained in the modern language do
not show a full realization of the shift. Since this particular change (Germ. */b/ > ModG
/b/, OHG, Bavarian /p/) was not retained in Modern German, it ended up characterizing
the Southern varieties, Bavarian in particular. It is therefore interesting to notice that
the German islands in Italy of Bavarian origin still show this distinctive trait.

Another evident difference is the presence of the vowel /a/ or /o/ (long or short) instead
of the diphthong /au/ of Baum. A literature review seems to suggest that diphthongs
are actually a characteristic of Bavarian and that developed already starting from the
13t century, and in this sense it seems misleading. Moreover, the etymology of this
word in the history of German does not seem to show a single vowel in this place, since
it comes from Germanic *baumaz > Old and Middle High German boum.?** However, a
check on the Bayerisches Wérterbuch (Bavarian dictionary) shows many examples of the

entry for Baum with /a/ or /o/:

Baum M., Baum; Balken; Stange; Sarg. 1 Baum.- la Baum, Holzgewichs, 0
Gesamtgeb. vielf.: °dea Schturm heit Nacht hot an Boom neba den Schtadl
wurza [ganz ab] krissa Peiting SOG; [...] °Nachba, e dein Wold san gfuchste
Bam drinn ,,dirr mit roten Nadeln” Wiefelsdf BUL; af den houchn Bama
Suffershm WUG; Wenn da Mond auf dy Nacht steht lbern Baamern hint
Bay.Wald P. Friedl, Die Gsangl des Baumsteftenlenz, Grafenau 1975, 55; a

Bar... beutlt dees Baamei gar g'walti her Kobell Ged. 42.%?

Therefore, the student concludes that the presence of this monophthong is a

characteristic of Bavarian and, for sure, of the Germanic languages in Italy.

250 |n the 16th century, during the Protestant Reformation, Luther translated the Gospels and the Bible in
a middle-Eastern German (the area of Meissen), and his translation became the most spread and read
book of Protestant Germany. In this way, it became the basis for what is now Modern German. It was also
a good candidate to unify the language, that was divided into Northern and Southern varieties. Nowadays,
in the Southern areas of Germany the remains of the SCS can be found in the dialect called Oberdeutsch.
21 Orel (2003); Wright (1917)

252 Denz (2020, 1422), https://publikationen.badw.de/de/bwb/index#4632
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Examples in other Germanic languages that follow this direction, even if in different
geographic areas, can be found in Old Saxon and Middle Low German bom, Middle and
Modern Dutch boom, Old Frisian bam Old Norse badmr and Gothic bagms.?>3

Analogously, the word for wood, Wald, shows other interesting features, as shown in

the following table.

Wald, bosco

Walser — Gressoney woald

Walser — Issime woald/woalda/veeld
Cimbrian — Lusern balt

Cimbrian — Seven Municipalities balt

Cimbrian — Xlll Municipalities balt

Mocheno bolt

Timavese bolt

Saurano bolt

Sappadino bolt

Table 15 Entry summary for Wald, bosco

Again, the difference between the Eastern and Western dialects is evident. The Walser
varieties present a consonant pattern perfectly in line with German, while the others
show recursive changes. In particular, the shift from German initial sound /v/ into /b/ is
a change that characterizes Germanic varieties in Italy of Southern Bavarian origin.?>*
On the other hand, the different sound at the end of the word, e.g. /d/ into /t/, is the
result of another phenomenon called final devoicing or Auslautverhdrtung, according to

which/b, d, g, z, v/ are pronounced /p, t, k, s, f/ at the end of words (this phenomenon

253 pfejfer (1993)
254 Cognola (2024, 67)
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is particularly evident in Middle High German).?>> This characteristic is present in all the

Eastern varieties.2®

As for the vowels, the biggest differences are seen in the varieties at the extreme
longitude (e.g., Walser, Sappadino, Saurano and Timavese) plus Mocheno. As expected,
the changes that affect Walser are not the same that affect the Eastern languages, which
show cohesion once again. In fact, after some independent research, the student easily
finds out that German /a/ — Bavarian /o/ is a common linguistic feature, especially in
Tyrolese and Carinthian,?” and this is why it is not shown in the Cimbirian varieties.?>®
Last but not least, the difference German /a/ - Walser /oa/ is once again a Walser
peculiarity of the Aosta Valley widely attested, as in German alt, Schaf, nach, Arm —
Walser oalt, schoaf, noa, oare (old, sheep, after, arm).2>?

As already mentioned, the second type of analysis is an in-context one, and an example
has already been provided in figure 24 above. This kind of entries can be found in
different sections of the bullet lists available on CHIt for the Germanic islands, since they
can be scattered among materials for kids, exercise books for tourists, journals and
newspapers. The interesting fact of this analysis is that the student can observe the
degree of inflection of these words, since German is a language that has cases. For
example, figures 22 and 24 show that the Saurano word bolt has sonorization of /t/ into
/d/ in its dative form, resulting in /d/, bolde.

As it is evident, the research for sources was performed outside CHIt, but the student
could easily find his/her way into the various websites thanks to the presentation pages
offered in the application and the aggregation of these websites in one single space. It
would have taken incredibly much more time if he/she had had to find all the references

herself. The result is that he/she can write a successful school assignment with the help

255 Salmons (2018, 204)

256 Alber (2014)

257 pjetrobon (2020, 17); Sidraschi and Costantini (2022, 48); Zuin (2024, 155)

258 |t is massively present also in Mocheno: German Vater, Nacht, machen, was — Mocheno voter, nocht
mochen, bos (father, night, to do, what).

259 Romano (2010, 62)
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of CHIt and of Pundit, which helped him/her in the retrieval and organization of the
information needed for his/her work.

In figure 26, the steps that the student takes within CHIt to develop his/her work are
shown in a schematic representation. Please consider that once on the list with the
available websites (cf. figure 23), the user is supposed to leave CHIt to better investigate

the single resources.
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The second user story has been thought of as a formative trip for a group of students

from the faculty of Archaeology who are attending a course on medieval archaeology
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and are asked to work on a project for the conservation and restoration of a specific
heritage at the students’ choice. This group decides, for convenience, to start from a
place that is close to their University and agree on organizing their project as a trip of
more days. Their University is based in Trieste (Friuli-Venezia Giulia) and, as university
students of archaeology, they know that Cividale del Friuli played a major role during

260 |t is 70 km away from Trieste, so it seems a good place

the Lombard period in Italy.
where to start. This means that they are going to work on the Lombard archaeology in
Northern Italy. Now, the itinerary has to be decided, and it is here that CHIt enters the
scene. In this sense, the use of the application turns into the point of view of tourists
with cultural interests, who need to understand what is the best tour that they can take
to visit the places marked by the dwelling of these people in Italy.?%!

By scrutinizing relevant scholarly resources and thanks to their knowledge of the Middle
Ages, they find out that after the fall of the Western Roman Empire, four kingdoms were
established in Italy: the Vandals in the major Italian islands (Sicily and Sardinia), the
kingdom of the Germanic king Odoacer, which lasted only seventeen vyears, the
Ostrogoths and the Lombards. These last two kingdoms were geographically more
extended and their duration more consistent (altogether from 493 to 774 AD). In fact,
much more evidence can be found on their account, and the capitals of these kingdoms
were in the North of Italy: Ravenna (Emilia Romagna) and Pavia (Lombardy) respectively.
The CHIt homepage helps already from the beginning, since there are both an itinerary
and a collection dedicated to the Goths and Lombard people in Italy. The first one, in a
similar way as the one about language islands, presents the topic from a general point
of view and gives the possibility to go deeper into the two populations at the bottom of

the page (figure 27).

260 Cjvidale del Friuli was the first capital of the Lombard duchy in 568 under the guidance of King Alboin
and kept on being crucial throughout all the history of the reign (Zanella 1991).
261 This case study has been carried out thanks to the collaboration of an archaeologist, L. S., who kindly

made herself available in order to produce a realistic example.
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I Goti e i Longobardi

I Gond e i Longobardi sono due popolazioni di origine germanica che hanno occupato viste aree della

1 italiana (e non solo) durante il Medioevo. Appartengono al ramo dei Germani orientali §
prriimi ¢ oceidentali i secondi. Smln1m}Jn|.uiuni ornval estinte che hanno peto lasciato estinonianee

culturali che vanno preservate e studiate poche contribuiscono a formare il tessuto culour ale italiano.

rgere un approfondimento per

ferimmento alle indicasioni bibliografiche per avere ultedori

infc i, nonché sccedere alle risorse 2 loro collegate.
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Figure 27 Presentation page of the Lombard and Gothic people

In these sections, bibliographic references can be found. Figure 28 shows an excerpt of
what the user visualizes when clicking on the square in the figure above | Longobardi:

bibliographic references and a list of the items available in CHIt related to the Lombards.
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Codice 3ang. 63...

Tempietto Longobardo

Il Monastera di...

Figure 28 Excerpt of the path dedicated to the Lombard people
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On the other hand, the collection is a pre-selection, as already mentioned above (section

3.2.3.1). Here, the students can find some general information on the resources like /

Longobardi in Italia and Paesaggi Longobardi. The first one is the official website that

presents the UNESCO sites in Italy, while the second is a review of the Lombard

archaeological sites in Italy, organized on a map that shows toponyms, isolated findings,

necropolises, episcopal and ducal seats. The official website reports information only on

the seven sites enlisted in the UNESCO heritage, but the second one shows to the

students that there are also other interesting places to be visited (figure 29).
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Paesaggi Longobardi

Comune  Cividale
Provincia Udine
Regione  Friuli-Venezia
Giulia
Tipologia Sede ducale
® Cronologia Fine VI - VI
secolo

W8 pibiiografia

Precisione undefined

§ Note
Materiali  undefined
Utente Yuri Godino

Lesflet | AReSTech © OpenSireaiiiap Ties courtesy of Humaniarisn OpenSiresihiap Team Tiles S Esri — Source: Esy

Figure 29 Map and sites available on Paesaggi Longobardi

Thanks to these two websites, they can identify what sites to visit and what is the best
route they should take. The UNESCO website gives them the confirmation of the
importance of Cividale del Friuli, which is one of the seven sites. There, they choose to
visit the Lombard Temple and Monastery and the National Museum, which contains an
exhibition of the Lombard culture. From the dedicated CHIt resource, they can find
preliminary information, go to the external website of the museums and successively
use Pundit to briefly annotate opening hours and the price of the ticket. Moreover, the
students have decided to add tags indicating the day in which the various visits will take

place, so to be able to organize their trip quickly. An example is provided in figure 30.
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Descrizione Il MonasterodiSanta BMaria in Walle o il Tomnietin | nnonbord
| D . )
nel 2011 Fa @ gfabbris8181@gmail com
del pater (54 4 15/03/2025 - in University trip <
testimonian
cultura long Descrizione
ed irestaur
Orari di apertura: 10.00 - 13.00 e 15.00 — 18.00
1838-71912,
e Biglietto: 3€ ndotte studenti
it COMPreso Museo
; https:/f At iettol bardo it/
barcie chiae srihitidbr ps-/iwww tempiettolongobardo.i
Longobardi lunedi
Lingua it

Istituzione o autore  UNESCO, Associazione Italiana Langobardorum, Ministero del

Collegamento alla https://www.tempiettolongobardo,itf
fonte originale

Figure 30 Example of annotation for the students' trip

After that, they decide to reach the Southernmost site of their trip. In fact, in the CHIt
collection they explored at the beginning, they realized that in Ravenna (Emilia
Romagna) there is an important mausoleum dedicated to Theoderic.?%? This city is not
mentioned in the official website of the UNESCO because it is not part of the Lombard
heritage, but of the Ostrogoth one instead. Thanks to CHIt they can also retrieve an
interesting study related to archeoastronomy that takes into consideration the
orientation of the buildings and other architectural elements. 3D models (here in 2D
format, though) too are present in the study, and further bibliographic references are
available. This resource is aggregated from Zenodo. Under a technical point of view, the
possibility to slightly edit the insertion of resources like in this case allows for a greater

customization of the entries. In fact, it was possible to add bibliographic references to

262 Theoderic brought the Ostrogoth people in Italy for the first time at the end of the 5" century. After
he defeated Odoacer in 493, he established the first Ostrogoth reign in Italy with Ravenna as capital
(Saibene and Buzzoni 2006, 46—47; Azzara 2013).
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the set of metadata from which users can find further information and verify its accuracy

or for their specific needs. For example, the students of this case study can use these

entries to create their final project report and added further interesting links for their

work, as the reference to a 3D model of the mausoleum (see figure 31).

SURVEY, ARCHAEOASTRONOMY AND CO
THEODORIC IN RAVENNA (ITALY)

M gfabbris8181@gmail com :
&8 20/07/2024 - in University trip -

Work packaging made! per (e ipotes! costruttive del
Mausoleo di Teodorico

Longobardi, Theodoric, Teoderico, Emilia-Romagna, medioevo, early middle ages, Ravenna

Istituzione o autore  |ncerti M., lurilli S., Lavoratti G.

Metadati Descrizione It

https-ifcris unibo ithandie/11585/964309

Marchi, Silvia. 2012. #f

topografici. Tesi di dott{ Modello 3D su Skeichfab hitps:isketchiab.comi3d-

Udine. https//air.uniud - models/mausoleo-di-teodorico-
b475d6e770104ch50efaald20c65c2a0

Gelichi, Saura. 2020. "H

Academia de Buenas Le:

de Buenas Letras de ﬁnE|REDD|"t

Barcelona. https://racq

Guardigli Luca, Bragadin Marco Alvise e Chiara Bezzi. 2023. "Work packaging model per

le ipotesi costruttive del Mausoleo di Teodorico". In Transizione: sfide e opportunitd per

I'ambiente costruito, a cura di Fabio Fatiguso, Francesco Fiorito, Mariella De Fino ed Elena

Cantatore. 117-132. Monfalcone : Edicom. -

Parole chiave archaeoastronomy, architectural survey, architettura, digital museum, edutainment,

Figure 31 Bibliographic references and annotation

They also know that Theoderic had a cathedral built, the Cathedral of Saint Apollinare

Nuovo, which is very close to the mausoleum. That is the last stop for the first day, and

they use Pundit to annotate information on their accommodation too (see figure 32).




Lapide Longobarda

Descrizione

Castelseprio-Torba Il
castrum Seprium inserito
nel sistema fortificato
d'altura di eta tardo-
romana, e riutilizzato dai
Longobardi, venne
distrutto dai Visconti nel
tardo Duecento. Si
conservano il circuito
murario, il tessuto
abitativo e il complesso
cultuale di San Giovanni
Evangelista,

Figure 32 Annotation of accommodation
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™ ofabbris8181@gmail.com
A 27/01/2025 - in University trip <

Castelseprio

| 4

http-/iwww villaalbatoscana it/

VIAVITTORIO VENETO 19

A GORNATE OLONA (VA)

+39 3335941836

MAIL: villaalbatoscana@gmail.com

lunedi

The rest of the trip is organized as shown in the following table.

Monday

Tuesday

University trip’s schedule

Cividale del Friuli

Ravenna

Monza

Bergamo

Lombard Temple
Monastery

National Museum
Mausoleum of Theoderic
Cathedral of Saint
Apollinare Nuovo

Museum and Treasure of
the Dome

Dome (Lombard tower and
Teodolinda’s Chapel)

City Archaeological

Museum
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Brescia Monumental complex
(Museum and Monastery
of Saint Giulia, Church of

Saint Salvatore)

Wednesday Verona Museum of Castelvecchio
Povegliano Veronese Archaeological Museum
Belluno City Museum

Table 16 Students' trip

All the resources listed in table 16 have been gathered thanks to CHIt. However, further
details like, for example, opening hours, ticket prices and contact should be consulted
by visiting the original website (always available among the metadata of each resource
provided by CHIt). As shown in this case study, this kind of information can be inserted
in CHIt personally by the user in a comment (cf. figures 30 and 32).

Figure 33 shows the schema of the students’ steps.
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further

opening hours information number, emalil,
and tickets day of staying)

Figure 33 Students' steps

6.2.3. The philologist

The third and last case study involves a Germanic philologist as a potential user.
Therefore, the research is in this case a scholarly one. This type of use will be rather
different in comparison to the previous case studies, since probably an expert already
knows all the information that could be found on a non-domain-specific platform such
as CHIt is. However, this does not mean that the introductory articles and the resources
with their metadata are of less value and scientific rigor. Nonetheless, the scholar can

surely make suggestions and spot inaccuracies. The supposed use that an expert can
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make of this app is to support his/her research and, thanks to Pundit, to organize the
material. The case study is developed as follows.

Let’s assume that the philologist is interested in medieval laws in Italy, related to the
Germanic people. As said in the introductory part of this chapter, the Lombard and
Gothic people inhabited Italy form the fifth to the eighth century and their dwelling left
much to the society of the peninsula.?®3 The scholar is particularly interested in the
Lombards, since their juridical activity was prominent and their law codes are almost all
that is left as written source. More specifically, he is working on the Edict of Rothari, as
briefly hinted above.

As already mentioned, there are both a collection and a path dedicated to the Lombard
people in Italy, and the scholar might want to start directly from these. Even if the topic
would be probably already well-known to the scholar, the general introduction found
on the path can give him/her an idea of how the material is organized in the platform
and what he/she can be expected to find. In particular, the ultimate target of this scholar
is a study on the manuscript production of the Edict of Rothari.

This juridical text is the first of a series that make up the corpus of the Leges
Langobardorum, which transmit through different witnesses the norms promulgated by
the Lombard kings in the period that goes from 643 (Edict of Rothari) and 755 (laws of
Astolfo). It is dated 22 November 643. It was written in Pavia and is 388 chapters long.
The laws contained in it were previously transmitted orally, and fixed in written form for
the first time on this occasion.?%

The user decides to browse the section I Longobardi within the path | Goti e i Longobardi,
and finds out that some manuscripts are listed. In particular, he/she sees the oldest
manuscript preserving the Edict, the Codex Sangallensis 730, kept at the Stiftsbibliothek

in St. Gallen, Switzerland.?5> Moreover, the philologist can find the manuscript with the

263 Rotili (2011)
264 Buzzoni and Rosselli Del Turco (2015)

265 https://www.stiftsbezirk.ch/it/stiftsbibliothek. Digital facsimile of the manuscript available at

https://www.e-codices.ch/en/searchresult/list/one/csg/0730.



https://www.stiftsbezirk.ch/it/stiftsbibliothek
https://www.e-codices.ch/en/searchresult/list/one/csg/0730

174

signature Vat. Lat. 5359, held by the Vatican Apostolic Library.2¢ Surprisingly, he/she
also retrieves the fragment of a manuscript that he had been missing during his
research: Codex AA 90.28 (A), which can be found in Bern (Switzerland) at the
Burgerbibliothek as a loose sheet in a French manuscript.?®’ In fact, the fragments of this
tradition have not been studied completely, yet their importance should not be
underestimated. The philologist sees the potential of CHIt, but also its limits.?%8 For this
reason, he/she decides to contact the email indicated for suggestions to offer his/her
help to improve the section. In particular, among the resources of the section there is
the link to the GitHub repository of the digital edition of the Leges Langobardorum.
However, the edition has been recently published as a complete actual publication in
the form of a diplomatic-interpretative digital edition,?®® and, as it still misses in CHIt, it
is worth mentioning. However, had the edition not been published, users could have

seen a sketched version of it thanks to EVT (figure 34).

266 https://digi.vatlib.it/view/MSS Vat.lat.5359

267

https://katalog.burgerbib.ch/suchinfo.aspx. Digital facsimile of the manuscript available at

https://www.e-codices.unifr.ch/it/searchresult/list/one/bbb/AA0090-28.

268 CHIt is thought of as a tool that provides generic information on the items that it gathers. Therefore, it
does not allow to perform deep analysis. Moreover, being handled by a single scholar, users might find
some relevant works missing. This is the reason why users are encouraged to contact the email provided
in the Contatti section to help improve the platform.

269 Buzzoni and Rosselli Del Turco (2024)
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EVT/) chie 223

|

Quartusdecimus agilulf, turingus, ex genere anawas. Quintusdecimus adalwald, filius agilulf. -
|

Sextusdecimus hariwald, ex genere caupus. Septimusdecimus ego in dei nomine qui supra rotari rex,

filius nandinig, ex genere harodos.

NANDINIG filius noctzoni, noctzo filius adhamund, adhamund filius alaman, alaman filius
hiltzoni, hiltzo filius wehiloni, wehilo filius weoni, weo filius fronchononi, fronchono filius fachoni,

faccho filius mammeoni, mammo filius ustbora.
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Mertadara for emit.

& mainText
-

Figure 34 Visualization with EVT from CHIt of the Leges Langobardorum

i

Moreover, the user believes that a wider bibliography could be implemented. For this
reason, he/she suggests the addition of a couple of bibliographic references. In
particular, given the fact that there are some interesting resources related to this set of
laws and their importance for Italy, an academic article dealing specifically with this
topic should not be missing. Buzzoni and Rosselli Del Turco (2015) is what should be
added according to the expert, since in this article the reader can find a list of all the
manuscripts handing down this text, together with the fragments.?’° Besides that, the

work cited comments upon different editions, and then focuses on two specific

270 However, the authors specify that the list they present is taken from a book dated 1868, and the

fragments 1995. Therefore, the most recent manuscripts are missing.
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manuscripts, those from Piedmont. They are the basis of the abovementioned digital
edition. Last but not least, he/she notices that some basic references are missing. In fact,
among the bibliographic entries, there is not any link to any comprehensive edition of
the Leges. The philologist recommends adding Bluhme (1868), Beyerle (1947), and
Azzara and Gasparri (2005), not much for the text, but to have an Italian translation of

the work.

Thanks to these suggestions, the section of CHIt dedicated to the Lombard people
changes its content from figure 35 to figure 36. It is evident how the contribution of the

scholar has improved the quality of the thematic path.
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Figure 36 ... and after

The support of one single user helped increment the path with five more bibliographic
references and one resource (visible in figure 34 in the boxes). With a wide use, the
platform could therefore gain great benefits.

Once given his/her contribution, the philologist keeps on exploring the functionalities of
the platform. In particular, he/she is attracted by the use of Pundit. He/she creates a
notebook to organize his/her work. He/she wants to create a list collecting all the
manuscripts together with their place of preservation, in order to have the information
quickly at hand. Moreover, thanks to the metadata that CHIt retrieves for each resource,
the user can collect all the links to the digitized manuscripts. By accessing the external

websites, more information can be found and gathered and possibly added to the
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dedicated Pundit notebook, for example the year of the manuscript or bibliographic

references, as shown in figure 37.

gfabbrisg181@gmail.com

Vllsec

gfabbris8181@gmail.com

Xllsec

Figure 37 Example of annotation with information gathered also outside CHIt

Moreover, in case the Germanic philologist is also interested in LOD (cf. section 3.1),
he/she could use the platform to enrich the resources available with semantic

annotations (see section 3.2.4 for a definition of semantic annotation).
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e gfabbris8181@gmail.com =] >
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M gfabbris8181@gmail.com :
g 24/01/2025 - in Editto <
Rotari
h W IKidata K&
Figure 38 Examples of semantic annotations
271

As seen in figure 38, the user has linked the unique identifiers provided by Wikidata,
a free and open knowledge base that collects data in a format readable both by humans
and machines. This concept is in line with what has been written above about FAIR data,
since Wikidata is an open, free and collaborative database that gathers a huge amount
of open data — meaning that they are accessible, modifiable and usable by everyone —
which are linked to each other. These data can be read not only by humans, but also by

machines, and for this reason information can be extracted and complex elaborations

271 https://www.wikidata.org/wiki/Wikidata:Main _Page. Wikidata is just one of the many knowledge

bases available to feed the Semantic Web.


https://www.wikidata.org/wiki/Wikidata:Main_Page
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can be performed.?’2 However, such a high-level annotation can be expected only by a
user who knows what semantic annotations deal with.

Last but not least, provided that the philologist has also teaching duties, he/she could
decide to exploit CHIt for a work for his/her Germanic Philology class. For example,
students could be asked to locate the relevant historical artefacts left by the Lombards
that can be found on CHIt and mark the areas where these are found. After that, they
should read the Historia Langobardorum by Paolo Diacono?”? and annotate on a shared
Pundit notebook whether the areas where these artefacts are located correspond to the
areas mentioned in the Historia. Figure 39 shows an example of annotation shared

between two students.?’*

272 Casagrande (2023), but cf. also Lemus-Rojas and Pintscher (2018).

273 7anella (1991)

274 This last case study is part of an abstract presented for the conference AIUCD 2025. The original
proposal continues with a further “exercise” for the students in which they are asked to leave the CHIt

app and access the OntoVE-Sampo-Ul (https://ontove-ui.chitontove.it/en/) to consult the Events

perspective in order to individuate the relevant acts issued by Charlemagne after conquering the Lombard
reign, and then filter the locations in Veneto mentioned in the documents through the Subject filter
provided in the Texts perspective, comparing them again to the places mentioned in the Historia. | thank

my colleague Chiara De Bastiani for her collaboration and her idea for this case study.


https://ontove-ui.chitontove.it/en/

je' Duomo dl Monza e gfabbris8181@gmail.com
Descrizione Sito ufficiale del Museo e Tesoro del Duomo di Monza. Al suo
interno, si possono consultare approfondimenti sulle seguenti
categorie:

* Duomo di Monza
* Museo e Tesoro
+ Corona Ferrea
Regina Teodolinda
i A gfabbris3181@gmail.com
& o

* Le altre chiese )+ In Progetto univ

* LaMonaca di Monza
« Biblioteca e Archivio Regina Teodolinda

* Longobard Ways
Cf. Historia pp.363-365

Parole chiave Longobardi, monza
|} Chiara DE BASTIANI

Collegamento alla https://www.museoduom
fonte originale

onza.it/

Figure 39 Students' shared annotations

Figure 40 shows in a schematic way all the actions described above.
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In conclusion, this final case study —the most articulate — demonstrates that CHIt can be

a valuable tool for a Germanic philologist, adaptable to different levels of IT proficiency.

It can be utilized both by users familiar with and interested in LOD, and by expert

Germanic philologists who may not be accustomed to using complex digital tools.

Lastly, the app can be used also in a didactic environment.

6.3. Some preliminary conclusions

The three case studies presented have been conceived to prove the usefulness of CHIt

and its adaptability to different types of users. It seems fair to assert that all the users
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have found in the app a good support for their research, even if to different extent. CHIt
can be used as a basis for various kinds of investigations, and should the metadata
gathered for the single resources not be enough, there is always the possibility to refer
to the external websites for more precise information.

Thanks to these user stories, it seems evident that research that requires a considerable
number of details and precision should be supported by the original sites or other sites
to collect what CHIt misses. If, on the one hand, this could be considered a downside,
on the other it is intrinsic of its nature. In fact, CHIt collects so many different types of
resources that it would be impossible to go too in detail for each of them. In particular,
those retrieved via APl or SPARQL query cannot even be modified, and the metadata
displayed are those offered by the original providers. As for the items added manually,
more details could be actually inserted, but this brings along a risk. If, for example,
opening hours or ticket fees of a museums were added to the metadata, what if they
changed? The absence of automated retrieval implies that manual updates should be
performed periodically. In the meantime, users could find incorrect information. For this
reason, such kind of information is left to the original website.

These case studies have also proven the usefulness of itineraries, as they help users find
their way into such a huge number of resources. For this reason, in the future more
paths will be implemented.

Last but not least, all three case studies have shown how CHIt is suitable for the teaching
field, from high school to university, from individual work to group projects. This is
interesting since it could help younger users come closer to cultural heritage via an

engaging tool, in line with the European documents cited in chapter 1.
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7. Future developments

In the six chapters above, it has been shown in detail all the phases that have brought
to the development of a web application for the valorization and use of the Italian
cultural heritage that exploits existing tools and resources. The result, as chapter 6 has
proven, is more than satisfactory and it can be asserted that CHIt is going to serve well

a varied audience, and this was one of the desiderata.

However, what was conceived in the original idea and what has been produced diverge
to some aspects. The main aspect regards the FAIR retrieval of resources. Unfortunately,
some limits were imposed by the providers themselves, while others by the nature of
the project, which did not allow for a huge number of collaborators and, therefore, the
restricted team had to work with their forces.

Nonetheless, it is mandatory and inevitable to dream of the future of CHIt in order to

envisage and structure its further potential, as at the present moment it could be

defined as a Version 1 which could — and should — be improved under different aspects.

Some of them have been postponed because of time issues, others for the lack of

manpower, as already stated above.

e To enlarge the pool of potential users, the app will be translated in English.

e The testing phase (section 5.2) has highlighted a problem with the visualization of
images. In fact, they are opened in different ways according to the various
providers. This problem will have to be solved and all images will be likely to be
opened in the image-viewer above the Metadata section, as it already happens for
Europeana.

e The whole app will be revised to be as inclusive as possible, following accessibility

guidelines.?”>

e More itineraries will be created, since the case studies have proved how helpful

they are to guide users in their navigation. For example, a path on another Germanic

275 For example, those issued by the W3C (https://www.w3.org/TR/WCAG21/).



https://www.w3.org/TR/WCAG21/
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tribe could be added to enrich the dedicated section. The Vandals, for instance,
reached Sicily.

e To improve the general quality of the app, specific targets of users could be asked
to perform searches and provide suggestions concerning resources and
bibliographic references to be added. For instance, the Italian Association of
Germanic Philology (AIFG)?’® has a dedicated mailing list through which this request
could be sent to the members.

e Asfor the SPARQL Endpoint, a try with a different endpoint will be performed. The
Catalogo generale dei beni culturali?’’ seems a good candidate.

e Ifontheoneside EVTis totally integrated in the app and is used automatically when
needed, Pundit is an external tool. For this reason, a pop-up message will be
integrated to facilitate users in finding and installing it, while in the future it will be

possibly integrated in turn.
e More formats will be added (the first tries will be performed with 3Ds and videos).
e A section dedicated to the documentation will be implemented.
e The app will be hosted in a different platform to ensure long-term availability.?’®
e The problem on the filtering of the collections will be hopefully solved.

e Thanks to the use of Zenodo and GitHub, it would be desirable to improve the
number of independent scholarly projects that do not have an official website for

the publication, as it is often the case for bachelor and master thesis.

e As mentioned earlier (section 2.3), many independent websites and projects that
had been considered at the beginning, could not be inserted because their
metadata are not open and/or exposed. It might be interesting to contact the

supervisors of these projects and ask them if they could provide access in some way.

276 https://aifg.it/

277 General catalogue of cultural heritage, an Italian database created by the ICCU (Central Institute for

Catalogue and Documentation). Homepage: https://catalogo.beniculturali.it/.

278 please contact the email address giulia.fabbris@unive.it if a redirect will not be implemented.



https://aifg.it/
https://catalogo.beniculturali.it/
mailto:giulia.fabbris@unive.it
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This web application is ever-growing. This means that resources can always be

added.

As mentioned in section 3.2.3.1, collections now work thanks to the addition of a
single filter. However, in this way, that information is mixed together with all the
other filters, and this method reduces the usefulness of collections. In fact, the user
could simply click on the filter dedicated to the collection from the main search page
and the result would be the same. To solve this problem, two paths could be
followed. One solution is to add a new field in the backend which would be
dedicated only to this function (e.g., type). In this way, the dedicated filters could
be removed and the, say, type section would remain hidden from the Ul. The other
possibility is to change the logic of the app, which now follows the and logic, and
change it into the or logic. In this way, more filters could be added simultaneously
without excluding each other. The result in the research bar would be something

like http://chit.chitontove.it/risorse?subject=manoscritti,leggi,charters. The first

solution is quicker and less invasive than the second, which requires a massive
change in the code. However, the second way would allow to add also OntoVE
filters, while the first one not. In fact, OntoVE (and potentially also Europeana) do
have their own filters, which could be added to the string. On the other hand, if the
solution adopted would be the first one, the problem with these two providers

would persist since they cannot be edited manually in the backend.

It would be desirable — and challenging for sure — to improve the retrieval of
metadata from Zenodo, but especially GitHub. In fact, at the present moment,
GitHub resources are added completely manually, even though APIs are available.
A deeper analysis of the documentation could be performed, and the same is true

for Zenodo.


http://chit.chitontove.it/risorse?subject=manoscritti,leggi,charters
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Conclusions

At the beginning of this work the importance of FAIR data was stressed, importance that
is recognized at the European level. Numerous are the decrees, documents, meetings
and regulations that have been issued in the new millennium by different bodies
(UNESCO, EUCO, EC, MUR, etc.), and we have assisted to an increase as years go by.
However, these documents are directed to people that have to act in order to put into
practice their content.

Findability, accessibility, interoperability and reusability are the key to ensure a digital
development of societies at all levels, from jobs to healthcare, from education to culture.
Therefore, it should be in the interest of the whole community to observe them.

In this view, this project has been carried out with a constant adherence to a series of
guidelines and milestones firmly tied to the European recommendations that have
hopefully ensured its success. After the initial discomfort regarding the impossibility to
reuse the target resources, the new path undertaken proved adequate nonetheless. The
different types of retrieval were not part of the initial idea, which encompassed only
API. Therefore, it has been challenging to add the SPARQL Endpoint and the resources
in the backend. For every provider, the most adequate manner of retrieval had to be
found and this required a long phase of development.

One of the most interesting aspects of CHIt is the fact that it reuses all open-access
existing tools, so the process of “reinventing the wheel”, which is a huge problem in
Digital Humanities, was avoided. There are innumerable tools available on which
scholars and programmers have spent skills, time and money, and that have already
been tested. Exploiting these open-access instruments and adapting them to the needs
of one’s project is a crucial step that should be considered all the time at the beginning
of a new work.

Another fundamental step and strictly connected to the just cited question on reuse has
been the collaboration of the PhD candidate with a company that works in the field of
IT but specialized in Digital Humanities. In fact, the development of an application

requires very technical skills that a humanist, even if skilled in technology, is unlikely to
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have. At the same time, a programmer, even if skilled in Humanities, probably misses
the knowledge necessary to complete a project of this kind (for example, it could be
difficult for him/her to decide which resources to consider under a scientific point of
view). Therefore, it can be concluded that this synergy strongly encouraged by the PON
(cf. section 1.1) proved fundamental for the conclusion of this project.

However, it is tempting to say that this project is not concluded, because there is always
a chance to improve such a lively application. If, on the one hand, the Ul can be
considered finished at some point, on the other hand, the content can always be
updated, edited, and enlarged. This aspect was highlighted during the third case study
presented in chapter 6.

The case studies proved fundamental to test the usability of CHIt and showed that the
application actually fits different kinds of users. This was one of the main goals, also in
the light of the Faro Convention (cf. Introduction).

Chapter 6 has shown that CHIt is suitable for amusement (e.g., tourists that need to find
information on museums), education (school or university works) and scholarly
research. This range of uses seems to be quite wide.

Thanks to this innovative application, a piece of the cultural heritage of Italy is delivered
to the widest audience possible in a digital format on a digital platform. Now, it is their

turn to find innovative ways to exploit it.
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