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ABSTRACT 
Cataloguing is an essential component of studying and preserving our history. With the development of new systems of 
digital information, a new panorama where heritage and new technologies coalesce has been forged. 
Due to the COVID-19 pandemic, the chance to use and enjoy cultural resources through online platforms has become a 
true need and has grown exponentially: the concrete impossibility to study, consult and observe “live” any type of material 
stored in libraries, museums, and archives highlighted the importance of making cultural heritage accessible and available 
to every type of user. 
 This paper aims to present and describe GECA 3.0, a platform for integrated management of bibliographical, archival and 
museum resources and enjoyment of catalogued cultural heritage, characterized by a triple soul: one is particularly centered 
on cataloguing, another one is a halfway between cataloguing and enjoyment, and the last one purely focused on enjoyment. 
In order to provide a useful tool not only to catalogue and describe, but also to enjoy and enhance the cultural heritage, a 
platform to integrate, manage and display data and information from archives, museums, and libraries is being studied and 
developed.  
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1. INTRODUCTION 
Among the actions for the protection and enjoyment of cultural heritage, cataloguing is an essential component of studying 
and preserving our history. 
Indeed, cataloguing itself should be considered as part and parcel of the events that concern the cultural object ([7]). We 
must consider the large number of objects that, due to the lack of funds and cataloguers, have never been studied and 
catalogued: these “not described objects” don't exist. 
With the development of new systems of digital information, a new panorama where heritage and new technologies 
coalesce has been forged ([1]). As reported by Giaccardi and Palen, “the encounter between the complex reality of heritage 
and ICT is not only an opportunity but also a need” ([4]). 
There are many conditions that promote the development of cataloguing systems: digital consultation, for example, allows 
access to documentation physically preserved on the other side of the world; moreover, it encourages the preservation of 
cultural objects themselves, especially of the most fragile, whose physical consultation is impossible or strongly advised 
against. 
On the other hand, sometimes navigation in cataloguing systems or online platforms can be challenging for a general user 
or for professionals who are usually unfamiliar with digital solutions ([18]; [27]). To avoid confining the catalogued cultural 
heritage in a digital “limbo” known only by researchers and scholars, it is necessary to approach every kind of target 
audience, for example even the fans and the simply curious ones. This process could be implemented through the 
development of thematic routes that encourage not only web search, but also an interaction with the cultural object.  
This is exemplified in the work undertaken by Nanyang Technological University in Singapore with a project of 
engineering historical memory and interactive exploration of archival documents ([22]). In this way, digital documents are 
no longer just a “digital reproduction” that replaces the original for preservation, dissemination, and fruition reasons, but 
become a tool for deepening and amplifying the meaning and content of the original itself ([3]; [28]). 
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Due to the COVID-19 pandemic, the chance to use and enjoy cultural resources through online platforms has become a 
true need and has grown exponentially: the concrete impossibility to study, consult and observe “live” any type of material 
stored in libraries, museums, and archives highlighted the importance of making cultural heritage accessible and available 
to every type of user ([17]). This urgency also implies the need to describe and digitize the resources currently available 
only through consultation, using standardized descriptive criteria as complete and detailed as possible, to guarantee through 
the study of the “virtual” item the same quality (or superior) provided by the “real” consultation of a cultural object ([26]). 
Last but not least, the need for action in this GLAM sector was clearly expressed by the recent National Plan for the 
Digitization of Cultural Heritage ([21]), promoted by the Italian Ministry of Culture in agreement with the Regions. The 
plan is aimed at cultural institutions that have the task of preserving, protecting, managing and enhancing cultural heritage 
and aims to promote the process of digital transformation in the five-year 2022-2026, taking into account the objectives of 
the National Recovery and Resilience Plan (NRRP). 
 
2. GECA 
GECA1, acronym for GEstione CAtaloghi, is a cataloguing system born in 2004 and developed by CNR IMATI. For years, 
it has been used as a system of management and cataloguing of bibliographical resources of the National Research Council.  
However, the requirements emerged from ongoing research projects, application scenarios and needs not originally 
foreseen in GECA, have led to the evolution of the tool, expanding the landscape to other cultural heritage domains, such 
as archival and museal ones, with the aim of providing the community a useful tool. Thus, this has led to a recent re-
engineering of the platform, which is currently being studied and developed. 
The tool is now characterized by a triple soul: one is particularly centred on cataloguing, another one is a halfway between 
cataloguing and enjoyment, and the last one purely focused on enjoyment. 
In detail, GECA can be considered, respectively: (i) as a system of cataloguing and describing, respecting its original nature 
and the cataloguing needs of the National Research Council libraries, ensuring a rigorous bibliographical, archival and 
museum description, as complete as possible and focused on domain standards; (ii) as source guide: it represents an 
addressing tool for the user and stands as a source of first access to all the materials available in GECA pertaining to a 
specific topic or field, which can be identified from the "Project section" linked to each catalographic record. Therefore, 
the source guide indicates all cultural resources that are part of a project, related to a specific topic, context or historical 
figure; (iii) as an enjoyment tool, contributing to the creation of thematic routes that provide for the cultural object to be 
perceived, experienced, and studied. The thematic routes allow the management, the visualization and the fruition of the 
information coming from the three different domains, with the possibility to integrate them with other information or 
multimedia materials external to the platform (audio, video, images). Eventually, the various search routes and paths should 
support a range of experiences and cater for different users' needs and interests as well as personalised ways to relate to the 
cultural heritage and learn more about it or its context.  
 
3. MATERIALS AND METHODS 
Before deciding to develop a tool for the integrated management of resources belonging to different cultural heritage 
domains, an analysis of the main tools available on the market was carried out. The research showed that, despite the 
availability of integrated tools, most of them do not cover the integrated management of all three domains, are paid tools 
and at most provide free trial versions with limited time. Also, the characterization of resources as belonging to a source 
guide and/or a thematic path is not foreseen. 
In order to conciliate the three souls and address the requirement stemmed by the new projects, new data models have been 
developed for the creation of new cataloguing cards in GECA. In particular, an analysis of the main national and 
international standards and guidelines used in the domain of cultural heritage (libraries, archives, and museums) was carried 
out. Were analysed the standards created by authoritative bodies in the domain, the most used and recognized by the 
reference communities (i.e. bibliographic domain: IFLA, Library of Congress; archival domain: ICA, SAA; museum 
domain: Getty Institute, ICCD). 
One of the steps to be addressed to develop the GECA system consisted in comparing and mapping the most used national 
and international descriptive standards adopted in archives, museums, and libraries. Currently, the bibliography on the 
realization of a complete, updated and/or freely available mapping among the main descriptive standards is rather sparse 
or dated ([2]; [16]). For example, in the Tag Library of the EAD3 standard a partial mapping between the ISAD(G) - EAD3 
and MARC21 - EAD3 standards is reported. Instead, a mapping between EAD3 and UNIMARC is totally missing, since 
these are standards of American and European origin respectively ([9]; [24]). Moreover, the conversion sheets from 

 
1 http://geca.imati.cnr.it 
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UNIMARC to MARC21, made available by the Library of Congress, are currently at version 3.0, dated to August 2001 
([20]), despite the standards being updated respectively to the 3rd edition in 2008 ([9]) and Update No. 35 in 2022 ([19]).  
The purpose of the mapping is to describe the catalogued objects in a lingua franca, allowing the interchange of data 
between standards. The standards mapping is key to developing new cataloguing data sheets, to ease the insertion of 
information also for those who are not professionals in the domain (as opposed to archivists, librarians, museum 
cataloguers) and to support complex thematic routes which need to integrate information coming from separated domains. 
The adopted descriptive reference standards for the management of cultural bibliographic, archival and museum resources 
are UNIMARC ([9]), MARC21 ([19]), and ISBD ([8]) for the bibliographic domain, ISAD ([6]), ISAAR ([5]), EAD ([25]) 
and EAC ([24]) for the archival domain, ICCD ([15]) for the museum domain. In addition, transversely to the domains, an 
export in MARC21/UNIMARC standard formats wants to be provided, not only to bibliographical resources, but also to 
archival and museum ones, as has already been done on other cataloguing systems, i.e. the collective database of the Galileo 
Museum in Florence2. 
The new data models, inspired by the ICCD cataloguing cards, aims to be all-encompassing, similar (but not identical) for 
each type of cultural heritage and wants to offer the possibility of viewing data according to the domain standards. 
In detail, different data models for cataloguing have been developed: (i) four for the bibliographic domain, that are named 
RB, SP, LG, and RA, respectively to describe bibliographic resources, such as monographs and serials, articles, grey 
literature, and in access resources, such as the serial resources electronically managed; (ii) two for the archival domain, 
appointed BAL and BAU, to represent the archival resources from the general to the specific; (iii) three for the museum 
domain, named PST, OA, and F, centred on the description respectively of scientific and technological heritage, objects, 
and works of art, and photographs. 
As for the bibliographic domain, the data models and the catalogue cards have been developed freely inspired by the model 
of the ICCD guidelines ([15]). Regarding the archival domain, BAU and BAL cataloguing cards coming from a cross-
analysis of the S-Prints ([14]) and F-Photograph ([11]) ICCD guidelines. Finally, as for the museum domain, the models 
provided by the ICCD guidelines for the PST-Scientific and Technological Heritage ([13]), OA-Objects and Works of Art 
([12]), and F-Photograph ([11]) have been directly used. As for intangible cultural heritage, the IAV-Iconographic Heritage 
and Audio/Video card, inspired by the ICCD’s BDI-Intangible Demo-Ethno-Antropological Heritage ([10]), will be soon 
developed.  
Moreover, an additional data model and relative catalogue card, named PPS Storytelling, has been designed. The latter 
catalogue card was created to enjoy the catalogued cultural heritage. It can have several purposes, which are highlighted 
by its acronym PPS, which stands for Projects, (Thematic) Paths, Stories. For example, as «Project», it can enclose in a 
single virtual container all the resources of a given project of cataloguing and description or source guide, while as a 
"Thematic Paths" can allow the enhancement of the heritage related to a specific project or a specific theme.  
Specifically, the Storytelling card, which continues to be studied and its development is ongoing, contains different kinds 
of information. The PPS card opens with a title and a description of the content; information on the topics dealt and the 
chronological arc that concerns the heritage enclosed in it are provided. Links to cultural catalogued resources represent 
the heart of the card: in the middle part they are collected, divided by object type (i.e. books and journals, articles, archival 
resources, scientific-technological heritage, photographs, and so on). To consult the resource of interest, just click on the 
arrow next to the title to be redirected to the cultural object's cataloguing card. In addition to links to resources stored within 
GECA, links to external resources are possible, for example by inserting links pointing to websites and portals. The card 
can also be enriched with images, video and audio resources. 
 
4. RESULTS AND CASE STUDIES 
 
4.1. Geca as system of cataloguing and describing 
Among the resources catalogued in GECA over the years, a remarkable corpus of ancient books has been catalogued. The 
collection, concerning the history of technology, consists of about a hundred books published between 1520 and 1830.  
These bibliographical cards are among the most complete and rich within GECA: for each of the resources, has been made 
not only the specimen description, but also have been inserted historical, biographical, artistic, cultural, and social 
information, in order to promote and enhance the National Research Council ancient book heritage (Figure 1).  

 
2 https://opac.museogalileo.it/imss/search?collection_data=0&s=25&o=score&q=&v=l&h=any_bc&l=en 
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 To not disperse all these important resources within the GECA platform, the Storytelling card allowed to gather together 
in a thematic path, which was also enriched by a description on the importance of the corpus and from attached images3 
(Figure 2) 
 
 

 
Figure 1. Cataloguing card of an ancient book in GECA. 

 

 
Figure 2. Thematic path in GECA, which collects the ancient books of the Study Center on the History of Technology of the CNR in 
Genoa. 

 
3 http://geca.imati.cnr.it/record.php?idk=IT/ItRC/PPS/00000011 
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4.2. Geca as source guide and enjoyment tool - the digitxl project 
The DigitXL Project ([23]), promoted by the National Academy of Sciences called the XL4 and the Department of Social 
Sciences and Humanities, Cultural Heritage of the National Research Council (CNR-DSU), consists of a census of the 
scientific writings produced by the academic members during the history of the Academy, in their bibliographical 
description, digitalization with criteria and modalities based on advanced technological standards to enable consultation on 
the web.   
For the project, GECA represents the management tool of the online digital edition of the works of the members of the 
National Academy of Sciences, starting from the initial nucleus of 40 scientists who founded the association in 1782. The 
initiative starts with the development of the pilot project “Novum Corpus Fontanianum”, focused on the figure of the 
scientist and naturalist Felice Fontana, one of the first members of the Academy of Sciences called XL, as well as founder 
and first director of the Galileo Museum in Florence. Cultural resources, physically preserved in different international 
conservation institutes, were described in GECA in simplified catalogue cards, with essential information for the 
description of the resource, with homogenous criteria and according to updated standards, managed by the upper mentioned 
platform and shared on web.  
Moreover, the Storytelling card was fundamental for the project, in order to (i) aggregate all the resources of the DigitXL 
Project, whose data have been provided by numerous international institutions, in a single virtual container; (ii) enhancing 
the heritage relating to the figure of Felice Fontana, through the implementation of specific thematic paths. All the cards 
made for the Fontana project, therefore, have been collected in a project called “Novum Corpus Fontanianum. DigitXL 
Project - Felice Fontana”5 (Figure 3). At the same time, with the aim of recounting the figure of Felice Fontana and 
describing, more generally, the DigitXL project, six thematic routes were suggested ([23]).  
 

Figure 3. Project "Novum Corpus Fontanianum. DigitXL Project - Felice Fontana" in GECA, which contains both the cultural resources 
collected and the thematic routes realized. 

 
5. CONCLUSIONS AND FUTURE WORKS 
The GECA platform, with his triple soul, represents a useful tool to catalogue and describe, to enjoy and enhance the 
catalogued cultural heritage. Future developments include to provide a visualization of data from different points of view, 

 
4 https://accademiaxl.it 
5 http://geca.imati.cnr.it/record.php?idk=IT/ItRC/PPS/00000003 
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also according to the domain standards, ensure the export and import of data related to bibliographic, archival and museum 
resources and to expose data in Linked Open Data.  
The GECA potential will be further evaluated and tested in new research projects, i.e. the creation of a Portal of the Sources 
for the History of the Italian Republic, still ongoing.  
In addition, the strengths and weaknesses of the already structured thematic routes will be assessed, according to the 
involvement of different types of users. 
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