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Abstract

To provide a sustainable methodology for documenting the small (and underfunded) but often important university heritage
collections. The sequence proposed by the DBLC (Database Life Cycle) (Coronel and Morris, Database Systems: Design,
Implementation, & Management. Cengage Learning, Boston, 2018; Oppel Databases a beginner’s guide. McGraw-Hill, New
York, 2009) is followed, focusing on the database design phase. The resulting proposals aim at harmonising the different
documentation tools developed by GLAM institutions (acronym that aims to highlight the common aspects of Galleries,
Libraries, Archives and Museums), all of which are present in the university environment. The work phases are based mainly
on the work of Valle, Ferndndez Cacho, and Arenillas (Mufioz Cruz et al. Introduccién a la documentacién del patrimonio
cultural. Consejeria de Cultura de la Junta de Andalucia, Seville, 2017), combined with the experience acquired from the
creation of the virtual museum at our institution. The creation of a working team that includes university staff members is
recommended because we believe that universities have sufficient power to manage their own heritage. For documentation,
we recommend the use of application profiles that consider the new trends in semantic web and LOD (Linked Open Data)
and that are created using structural interchange standards such as Dublin Core, LIDO, or Darwin Core, which should be
combined with content and value standards adapted from the GLAM area. The application of the methodology described
above will make it possible to obtain quality metadata in a sustainable way given the limited resources of university collections.
A proposed metadata schema is provided as an annex.

Keywords University heritage - Cultural heritage documentation - GLAM - University collections

1 Introduction

Throughout their history, universities have collected (and
still collect) a lot of items related to their teaching and
research activity. For example, faculties offering natural sci-
ence courses needed plant and biological specimens so that
students could learn about the reality of remote environments
at a time when travelling was not as easy and fast as it is
today, and the Internet was still merely science fiction. Mean-
while, libraries were acquiring books to be used for study
and research, and archives were collecting the university’s
institutional documents. Unfortunately, as science and tech-
nology developed, many items ended up in the backrooms
or in reserve libraries, giving rise to the so-called Cinderella
Department of Library and Information Science and Collections [47].
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that were sometimes purchased by the university itself, some-
times as a result of donations, and other times self-generated
in the fine arts faculties. These collections were also often
housed in buildings that were small architectural jewels of
their time, as they had to demonstrate the university’s status
as an institution of knowledge and research.

All this has created a wealth of heritage that is very impor-
tant for any country. For example, 30% of Britain’s heritage
recognised as culturally significant by the Department for
Culture, Media and Sport is found in universities, yet these
institutions house only 4% of the country’s museums [24,
42]. However, this heritage is often poorly documented, usu-
ally due to a lack of resources and staff. The studies carried
out by Salse et al. [35] show that much of this heritage is man-
aged on a part-time basis by enthusiastic individuals who are
experts in their field of knowledge but who are not experts in
documenting heritage and do not have the time to give this
task the level of attention it requires.

On the other hand, there is no shortage of documentation
tools available for the task. Archives, libraries, and museums
have generated their own often very complete documentation
tools and have recognised the points that all these institu-
tions have in common, using unifying terms such as GLAM
or "memory institutions" [14, 50]. They have also generated
tools that facilitate record sharing, such as metadata exchange
schemas (Dublin Core, LIDO) and crosswalks. Finally, they
have also found sites such as Europeana or the DPLA (Digi-
tal Public Library of America), which make GLAM records
accessible from a single location. However, these tools have
only occasionally been combined for integrated use in uni-
versity heritage collections.

2 Objectives

This article proposes a methodology to bridge the gap
between the existing documentation tools and the day-to-day
reality of collections, especially small university collections
with few resources and/or staff, which in this article are
referred to as “non-museum collections”.

The proposal is based on the experience acquired in
the creation of the Virtual Museum of the University of
Barcelona, one of Spain’s so-called historical universities,
founded in 1401 as the Estudi General de Medicina i Arts.
The University of Barcelona (UB) is a perfect example of
an institution that houses non-museum institutions, since it
has various collections that fall into the following categories
among those defined by UNESCO [39]: movable cultural
heritage, immovable cultural heritage, and intangible
cultural heritage. Furthermore, over the years, the UB has
been upholding the importance of harvesting the human her-
itage 3F that has left its mark on the institution [40] for the
benefit of the university environment. This last concept is
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not listed by UNESCO, but it is particularly important in the
tourism sector.

With this starting point in mind, this article has two spe-
cific objectives:

1. To present a sustainable methodology for the documenta-
tion of non-museum collections in a digital environment.
4F! The aim is to establish a descriptive procedure that is
sustainable and that can ensure that the items described
for the future, with standardised schemas, are interopera-
ble at all levels SF and adapted to the semantic web and
the LOD movement. This methodology should make it
possible to achieve a unified vision of university heritage
that respects the diversity of the different collections but
at the same time reveals the relationships that often exist
between them (for example, different collections have
items associated with medicine).

2. To propose a documentation model that facilitates the
description and organisation of items or groups of items
in these non-museum structures. This involves identify-
ing the metadata system deemed the most appropriate
and recommending the use of different value and content
standards for the appropriate composition of the meta-
data.

The following is not explored in this article:

Specific proposals for documentation in archives, libraries,
and museums. These organisations already have their own
working systems and strong institutions providing guide-
lines (ICA, IFLA, ICOM6F?). Their work focuses on the
processing of records for central system input and on project
management at the metadata level.

Specific proposals for human and intangible heritage. We
believe that this should be the subject of a specific study to
be published in the future.

Specific proposals dealing with processes associated with the
life of the heritage item. For example, we would exclude the
management of documentation resulting from the processes
of selection, acquisition, loan, or management of events such
as exhibitions.

! This refers to non-museum collections that do not and cannot comply
with different points of the Statement of principles of museum docu-
mentation. Particularly important for our definition is point 1.2.2. of
the statement: "The museum must employ or have access to staff with
appropriate expertise in documentation procedures, standards and sys-
tems" [12].

2 The levels of interoperability mentioned by Zeng [49], i.e. system

(data presentation), syntactic (data language), structural (data structure)
and semantic (data context), are applied here.

31CA (International Council of Archives), IFLA (International Fed-
eration of Library Associations), ICOM (International Council of
Museums).
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Fig. 1 Database life cycle (DBLC). [13] Source: Authors, based Coro-
nel & Morris

3 Methodology

There are various methodologies that attempt to explain
how to create a documentation project, but they are often
based on the discipline of origin. The guiding principle for
archivists and document managers is the ISO 15489 doc-
ument management standard [22] and all the ISO standards
and recommendations derived from it. In museums there have
been various proposals, such as the joint work of UNESCO
and ICOM [33]. On the other hand, Zeng [49] proposes a tem-
plate with a series of steps to be completed in any metadata
project. However, in the field of computer science, the SDLC
(System Development Life Cycle) is used to generate com-
puter systems [31], while the DBLC (Database Life Cycle)
[13] is used to generate databases. The phases comprising
this methodology can be seen in Fig. 1.

In our study, we use DBLC as a global framework (since
the ultimate objective of our system is the generation of a
heritage database), which involves the following phases:

Within this generic structure, we will focus mainly on
the Database Design phase since the aim of our study is
to propose a sustainable documentation methodology for
non-museum university collections. Although it is advisable
to bear in mind the indications of institutions such as the
aforementioned ISO, ICOM and UNESCO, in this study, we
will adapt the recommendations of Valle, Fernandez, and
Arenillas [29] as they refer more specifically to heritage
documentation. These authors structure this design phase as
follows:

e Definition of work team
e Definition of objectives of documentation
e Definition of subject of documentation

o Classification of heritage

o Selection of elements to be documented.
e Definition of documentation tools and methodologies

o Documentation methodology
o Systematisation and standardisation of information
o Information management (not discussed in this article)

The choice of metadata schemas and associated standards
is based on the studies by Salse et al. [34, 35] identifying
the different metadata schemas used in the field of university
heritage, and also on the experience acquired by some of the
authors of this study in teaching in the field of metadata and
databases, as well as the experience gained throughout the
implementation process of the new Virtual Museum of the
University of Barcelona, as a case study. This process began
at the end of 2018 and its main milestone was the publication
in September 2021 of the first version of the new UB Virtual

Museum (still under development).

4 Results (methodological proposal)
4.1 Definition of work team

Although this work team is not specifically part of the
database design and implementation, it is essential for carry-
ing out the entire DBLC and, as will be discussed below, it is
also a key element in the creation of a sustainable university
infrastructure for long-term heritage management.

In the initial selection of members of this team, it is very
important to consider that the universities already have staff
with the scientific and technical knowledge for effective
heritage documentation. However, this staff is often dis-
persed across different departments and only librarians and
archivists have documentation as one of their main tasks.
Therefore, a working team needs to be created that will bring
together the different areas of expertise. The structure pro-
posed in Fig. 2 covers the tasks that should be carried out at
the heritage level according to ICOM [12], although it is only
a guideline and could include other actors, such as teachers
in the marketing area to design dissemination programmes,
or specialists in cultural management who could come from
the economics area. The key factor to bear in mind is that
it is necessary to involve personnel from different areas,
faculties, or services within the university to reinforce the
idea of a shared heritage that needs to be preserved.

Specifically, the following guidelines are proposed:

e The work team should represent a cross section of the
institution, bringing together professionals from different
areas of expertise to achieve a common goal.

e The management of activities (acquisitions, transfers,
loans, exhibitions, events in general) should remain in the
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Fig. 2 Work structure proposal. Source: Authors

hands of the central heritage unit, although certain aspects
may be delegated to the heads of the collections. It is impor-
tant, for example, that the first management derives from
the heads of the collections, who are the ones who know
whether a particular donation or offer can be accepted.
These management procedures would have to be speci-
fied in an internal regulation of the institution that would
establish the specific processes.

e The cataloguing/inventory guidelines must remain in the
hands of the library and/or archive and/or the correspond-
ing faculty of information science if one exists. The choice
of these three actors is because both the library and the
archive are specialists in the management of their respec-
tive metadata, while the corresponding faculty can provide
a broader vision of the world of metadata that responds
to the needs of the different collections. If the university
has museums with staff dedicated to documentation, these
would also be a good option.

o The cataloguing itself should be carried out by the people
designated within each unit/collection/museum, as they
are the ones who know the context and the importance
of the catalogued item, with the existence of occasional
external partnerships, such as collaboration grants, crowd-
sourcing [3] or collaborations with final projects in under-
graduate programmes or doctoral theses.

e The conservation of museum objects should be the
responsibility of the university’s fine arts centres, while
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libraries and archives, which often have restoration work-
shops, should be responsible for written historical docu-
ments. In the case of museum work, it should be remem-
bered that most centres that teach studies related to the arts
have conservation and preservation courses, and univer-
sity collections offer excellent opportunities for practical
coursework.

At the top of the structure shown in Fig. 2, there should
be a steering committee chaired by the position responsible
for managing/directing/deciding on the university’s cultural
heritage (in the case of the University of Barcelona, the
Vice-Rector for Arts, Culture, and Heritage) or the person
delegated thereby. However, it is essential that this structure
should also include at least one cultural heritage expert on
the staff of the university itself, as a centralised management
figure(s).

One possible composition of this committee is depicted
in Fig. 3.

The functions of this committee would essentially be to
establish basic periodic lines of action, which would be set
out in successive master plans, and specific working pro-
cedures. Elements of analysis for the development of these
tools are presented below.

4.2 Definition of objectives of documentation (why
we document)

This issue will have to be clearly set out in the master plan, if
necessary, at a global level, but it will probably be necessary
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to define objectives at the level of the university, as well
as for each collection, as collections are too diverse to be
covered by a single, homogeneous objective.

At the global level, Valle, Fernandez, and Arenillas define
five main types of documentation objectives in heritage man-
agement: as a knowledge strategy, to protect cultural assets,
to conduct research, to engage in preservation actions, or to
disseminate information. In the case of university heritage,
all these objectives are valid, although their importance may
vary in specific collections. For example, the objectives of
zoological collections have a strong research component,
while protection and dissemination are probably key aims
for fine arts heritage.

4.3 Definition of subject of documentation (what we
document)

Once the objectives of documentation have been established,

itis necessary to examine what it is that we want to document.

While this can be defined specifically for each collection, it

is also necessary to establish a common working framework.
Establishing this framework should involve:

1. Defining what it is that we must document. This means
defining what we consider to be heritage within the uni-
versity system, which is part of a broader discussion that
aimed specifically at defining what heritage is. Perhaps
once we have established this definition (or definitions),
some collections may be removed from the list or merged
with others.

2. Defining how the different collections are structured to
provide a unitary structure to the university system; in
other words, generating a classification/taxonomy frame-
work.

3. Prioritising the tasks that should be included in the master
plan, both at a general level and for each collection.

4. Defining the levels of description/selection criteria
appropriate for the different collections and whether there
are relationships between them.

4.3.1 Types of heritage to be documented

The four main types of university heritage elements defined in
2019 by the Vice-Rectorate for Arts, Culture, and Heritage
of the University of Barcelona [39] were adopted for this
study, on the understanding that these types of heritage are
commonly found in most European universities. The first
three were previously identified by UNESCO [38]. The four
categories are:

e Movable cultural heritage. Includes objects of various
kinds, books, and archive documents, as well as scientific
collections (mineralogy, zoology, herbaria, etc.).

e Immovable tangible cultural heritage. Basically
includes buildings and botanical complexes such as the
Ferran Soldevila Garden at the UB.

e Immaterial Heritage. Elements that reflect the spirit of
the institution, such as the university hymn, ceremonials,
customs, and traditions [38], as well as associated tangible
elements.

e Human heritage. The contribution of those people who
have left their mark on the institution. Not identified
by UNESCO, but widely used in the tourism sector,7F*
human heritage is fundamental to a university environ-
ment, where people are important.

In this article, we focus on movable cultural heritage, leav-
ing specific proposals for the management of other types of
heritage for future studies. However, some of the parameters

4 The WTO (Word Tourism Association) defines cultural tourism as
"immersion in natural history, human and cultural heritage, arts and
philosophy, and institutions of other countries or regions" [21].
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set forth here could also be applied to intangible heritage
and immovable cultural heritage. Human heritage clearly
requires a separate study.

4.3.2 Classification systems

Once we have broadly defined what we must document, it is
essential to link it all together by means of a structure that
allows the various collections to be interrelated and offers
a united vision, normally of a hierarchical nature. Unfortu-
nately, LAM institutions use different classification systems.
For example, in museums and libraries, classification struc-
tures are usually based on subjects (UDCSF> or Dewey
in libraries, Nomenclature or AAT9F® in museums), while
in archives there are three different types of classifications:
organic classifications (based on the principle of provenance
of the documentation), functional classifications (based on
the competences, functions, and activities of the generating
institution) and organic-functional classifications (combin-
ing the first two concepts) [5-7].

We propose a double classification for university collec-
tions, which has been adopted for the UB’s virtual museum:

1. An organic approach by collection. This approach is
necessary in order to keep sight of the context of creation,
although, if necessary, groupings by type of heritage
could be made at higher levels. With this purpose, the
property dcterms:isPartOf was reserved.

2. An approach by subject and by type of object. Com-
plementary to the organic approach, this approach has
the aim of overcoming the fragmentary vision offered
by the first. For example, this approach would recover
all items related to veterinary medicine regardless of
the collection that hosts them. Of the classification sys-
tems analysed, the one best suited to the needs of the
University of Barcelona was Nomenclature 4.0 for clas-
sification by subject and the objects facet of the AAT
for types of objects (in accordance with CDWA guide-
lines10F”). For object type the field dcterms:type was
reserved, and for classification by subject a specific field
metadadesUB:classification was created.

4.3.3 Levels of description / cataloguing

It should be borne in mind that the items to be described
in a university environment are sometimes isolated items,
while others are part of a whole or have parts that are

5 UDC: Universal Decimal Classification.
6 AAT: Art and Architecture Thesaurus.

7 CDWA: Categories for Description of Works of Art. Data Structure
Standard, created by the Getty Foundation and used mainly in museums.
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worth cataloguing and always belong to a specific collec-
tion. This makes it necessary to consider different levels
of description/cataloguing. This is an issue that has been
addressed by various GLAM institutions that have designed
specific conceptual models and/or descriptive standards to
provide a solution. For example, the International Federa-
tion of Library Associations (IFLA) has established the LRM
(Library Reference Model), which outlines four broad classes

of objects to be described: work, expression, manifestation,
and item. In this classification, "item” refers to the concrete
object held in the library, while “work” is the more abstract
idea in the mind of the creator.

In historical archives, the levels of description have tradi-
tionally been delimited by the ISAD G, which recommends
different levels of description created from documentary
groups. The most generic is the fonds and the most specific
is the simple documentary unit [20], although there may be
numerous intermediate levels. This standard is the basis for
the creation of the new conceptual model, Records in Context

(ICA RIC-0), which restructures conventional groupings by

integrating them into three large groups: RecordSet, Record,
and RecordPart. This conceptual model will serve as the basis
for the new standard archival description.

In museums, the work is normally considered a mate-
rial element rather than a work in the mind of the author
as it is in the bibliographic world [19]. Furthermore, we
often cannot define as many document groups as can be
defined in the case of an archival environment. Moreover,
the conceptual models associated with museums, such as the

CIDOC CRM modell1F® and the CCO model,12F° do not

define specific levels; instead, they define objects that con-
tain other objects. In fact, museum metadata schemas do not
use the same criteria to establish levels of description. For
example, in its Catalog Level element, CDWA recognises
19 levels of description, while VRA13F!%core, only recog-
nises three: work, collection, and image, and LIDO,14F'!
the interchange schema for museums promoted by ICOM
(International Council of Museums), distinguishes between
individual item, part of an item, and group of items.

Having evaluated the different conceptual models, we pro-
pose the adoption of the solution provided by LIDO, as its
fewer levels make it more feasible for infrastructures with
the limited resources typical of non-museum collections. To
its three levels we would add two more: the collection (to
collect the usual structure of the university heritage) and

8 CIDOC CRM—Conceptual Reference Model from ICOM for man-
aging museums.

9 CCO: Cataloging Cultural Objects. Data Content Standard for her-
itage.

10 VRA: Visual Resources Association. Promoting institution of the
VRA Core Standard.

11 LIDO: Lightweight Information Describing Objects.
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the institution, which would be used exclusively to control
the physical manifestations of the intangible heritage (pho-
tographs, videos, recordings) [8, 44].

Therefore, in the case of university collections, we
would define four main levels of cataloguing or descrip-
tion plus a level of instantiation for intangible heritage.
The cataloguing approach we propose goes from the general
to the specific, in accordance with the principles of archival
science, to ensure that the higher levels are catalogued or at
least inventoried. The five levels are:

Collection: the first thing to be catalogued if nothing else
could be, which could also have sub-collections.

Group of items sets of items that for various reasons may
be linked and that it is not sustainable to work on separately
(e.g. an eighteenth-century doctor’s bag that includes all the
doctor’s working tools inside it). This would constitute a
second level in cataloguing, and it would be interesting to
consider it as a descriptive unit in very large collections for
which it would not be sustainable to catalogue individual
items.

Item: a separate item that is considered necessary to cata-
logue because of its value, although in large collections it is
only possible to do this for single items.

Part of the item: only in the case of architecture or very
specific items of exceptional value.

Instantiation (intangible heritage only): the registration
and cataloguing of intangible heritage have been promoted
especially since the 2003 Convention for the Safeguarding of
the Intangible Cultural Heritage,15F'? although the ethno-
graphic aspects of disappearing civilisations were already
being collected long before that. However, these intangible
elements need to have a physical medium that would make
it possible to record their existence, and this medium would
have to be catalogued.

This structure of 4 + 1 levels should not undermine the
work done by museums, libraries, and archives, as it is possi-
ble to map out correspondences between the different levels.

The choice of the level of work for each collection would
have to be determined in accordance with:

1. The proposal of the head of the collections, in consulta-
tion with experts.

2. Pre-existing tools (inventories or catalogues);

3. The internal structure of the collection;

12 The "intangible cultural heritage" means the practices, represen-
tations, expressions, knowledge, skills—as well as the instruments,
objects, artefacts, and cultural spaces associated therewith—that com-
munities, groups, and in some cases individuals recognise as part of
their cultural heritage [38].

4. The sustainability of the proposal (are there human, mate-
rial, and economic resources available to carry out the
project?).

The final proposal for the level of description must be
approved by the work team (see Sect. 4.1.).

4.3.4 Selection criteria

It is often not sustainable to consider cataloguing at item
level due to the size of some collections. For example, at
the University of Barcelona, as shown in Table 1, there are
different collections with more than 5,000 items [41].

In these cases, it is essential to prioritise. It will be the
experts on each collection who will establish the criteria for
selecting the items or levels to be documented, based on the
existing resources, the age and uniqueness of the items, the
demands of users, the state of conservation, and the previous
state of the catalogue/inventory.

4.4 Definition of documentation tools
and methodologies (how we document)

This section defines HOW we document in accordance with
the following basic sections:

e Documentation methodology
e Systematisation and standardisation of information

4.4.1 Documentation methodology

This section is a continuation of the section on selection cri-
teria (see 4.3.4.). It involves an in-depth analysis of the needs
of each collection and how we can balance scientific rigour
and sustainability.

In general, there are three main types of university heritage
collections:

e New/non-inventoried collections.
e Collections with total or partial inventory.
e Collections fully catalogued or inventoried.

Depending on the descriptive stage of the collections, the
methodology will vary, incorporating more or fewer of the
following steps:

1. Establishment of the starting point for each collection.

2. Decision on how the work will continue from now on for
each collection, which will involve the following:

3. Drawing up a work schedule that prioritises the tasks to
be carried out and integrate them into the general sched-
ule.

@ Springer
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Table 1 Collections of the University of Barcelona that are featured in the virtual museum (only notable pieces). There are others that have not
been incorporated (Criminology, Mathematics, Intangible and Human Heritage, etc.) which will be added later

A list of some UB collections is shown in Table Subject Volume
1: Collection name
Centre for Animal Biodiversity Resources Zoology 152.235 items® (56.155 recorded)
(CRBA)
Living Plants Collection (Ferran Soldevila Botanic 250 taxa
Garden)
Fine Arts Collection (Faculty of Fine Arts) Art 1690 items and documents
Art Collection and Research Point «La Relacié»,  Art 9 items
de Duoda
Scientific Tools and Instruments Science and Technology 962 items inventoried
Collection of Mineralogy Mineralogy 20,000 hand samples, approximately 7,000
thin sections, and about 3,000 core
samples
Center for Plant Biodiversity Documentation Botanic 400.000 specimens

(CeDocBiV)

Catalan Pharmacy Museum

Antique or Rare Book Collection (CRAI Fons

Diverse

antic)

CRALI Pavell6 de la Repuiblica Library

Josep Artigas Collection

Sabater Pi Collection

Miquel Porter i Moix Collection

Graphic Arts

Ethnology

Art (cinema)

Oriol Martorell Collection Art (Music)
Art (UB Collection) Art
Architecture Architecture
UB Lithotheque Geology

Pharmacy and medicine

History (Spanish Civil War, Second
Republic, and Francoism)

4,105 items of materials linked to the world
of medicine and pharmacy

130,000 items predating the nineteenth
century, primarily books

152,000 items that bear witness to the
Second Republic, Francoism, the Spanish
Civil War, and the Transition (post-Franco
period) (posters, banners, coins, badges,
etc.)

100 items related to the work of this poster
artist, publicist, and sign writer

8992 items

Unaccounted photographic and film
documentary collection. 4,000
bibliographic documents

Approximately 9,389 items
300 items

10 buildings and architectural complexes
that have some level of official protection

Approximately 5.350 items

4The concept of “items” is extracted from internal documents of UB. It refers to individual objects or sets of objects that cannot function separately

4.

Deciding on the tools to be documented (metadata
schemas, controlled vocabularies, programming) and try-
ing to find a common meeting point. In the case of the
UB, this meeting point was the institution’s new virtual
museum. See 4.4.2.

Establishing the depth of the description (for systems
that are not inventoried/catalogued or are only partially
inventoried/catalogued). Traditionally, both archival sci-
ence and museology distinguish between the concepts of
inventory (a more superficial description and/or with a
recording function) and catalogue (more in-depth, lim-
ited to collections or single items, and with a strong
influence on the historical or contextual aspect), although
the definitions tend to vary slightly depending on the field
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of knowledge [4]. However, in a heritage environment as
diverse as the university, these distinctions can become
very ambiguous, which is why we advocate Santana’s
proposal [35] to collapse these terms into the concept of
General Cultural Heritage Registers. Based on this sin-
gle model of register, we would need to decide whether to
do an in-depth, research-oriented cataloguing (a "cata-
logue" in the conventional sense), or a quick cataloguing
that captures the fundamental characteristics of the item
(or group of items) to be documented, registers it, and pre-
pares it for a more in-depth cataloguing. It would even be
possible to simply consider entering a minimal record,
which is little more than a code and a title, simply to
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provide evidence of the material existence of a heritage
element.

However, an important question to consider is that in many
centres the university heritage (HERITAGE) is linked to a
more general heritage unit (ESTATE), which inventories all
university properties. In these cases, it would be advisable to
analyse the inventory needs of this unit and ensure that our
records have the necessary fields, to ensure compatibility
between all databases.

5. Taking the following actions in the case of systems that
are already fully inventoried or previously catalogued in
computer format:

i. apply clean-up techniques and reconcile metadata
with Open Refine [48] systems to avoid inconsis-
tencies between the controlled languages that would
have to serve all collections and the languages that
have been used so far, if any; and

ii. design/adapt crosswalks to facilitate the entry of
records and their collection within the virtual
museum.

2. Considering a cataloguing approach that integrates the
semantic web and Linked Data as basic operating prin-
ciples. This entails, among other things, treating each
document grouping as a resource and therefore generat-
ing a permanent IRI17F'3 for each one, searching for
documentary languages that are adapted to LOD and
applying them, and taking advantage of the data they
contain for the semantic enrichment of our records [2].

4.4.2 Systematisation and standardisation
of documentation

As noted above, one of the basic objectives of our project is
to define the tools for documentation. The selection of tools
should be subject to the following guidelines:

Adopt the most widely accepted standards for docu-
mentation. These tools will be evaluated by the project
management team to assess their suitability. For this task,
we will use Boughida’s terminology, as quoted by Gilliland
[18], to characterise the different types of standards to be
defined: data structure standards are metadata schemas
used in a community comprising the structures of relation-
ships, records, and fields that a database will have; data value
standards are those controlled languages used within a com-
munity to populate certain fields of metadata schema; data

13 IRI: Internationalized Resource Identifier.

content standards facilitate the definition of the format of
the values; and data format/technical interchange stan-
dards are those formats that allow us to save the records and
share them with other institutions (XML, JSON, CSV, etc.).

Table (Table 2) contains some examples of standards
adopted by GLAM institutions in each category, bearing in
mind that the list is not exhaustive, and the examples shown
do not all fall entirely into a single category.27

If each institution has its own standards, which ones should
we use in a university environment? We will try to answer
this question in the following sections.

e Produce quality metadata. Good metadata are essential
to be able to pursue quality research. If the metadata are
poor, the research results will be poor as well [10, 11, 16,
18, 26, 27, 37].

e Produce metadata that adapt to different types of users.

e Produce metadata that can be easily located, accessed,
reused, and shared. In other words, they must comply with
the FAIR principles,18F'# which, although they were cre-
ated in a scientific environment, are fully applicable here
[46]. A final objective should be the aggregation of data
for submission to large institutional repositories such as
DPLA, Europeana or GBIF.19F"°

e Create/adapt a metadata schema or application profile that
is modular and extensible, adapted to the diversity of
the collections and developed from a simple conceptual
model that provides the information with a basic structure.

e Ensure that the metadata can be developed by people
outside libraries and archives who are not informa-
tion specialists, but who already do an excellent job in
their fields on the advice of information professionals. This
means that the system chosen must allow the records cor-
responding to the different collections to be edited and
added in a simple way.

e Facilitate metadata ingestion from other systems, such
as libraries, archives, legally established museums, and
collections that have developed their own systems. To this
end, it is essential that crosswalks be developed to act as
bridges between old systems and the new one.

This section can be summarised as follows (Fig. 4):

The next section outlines our proposals for non-museum
university collections, in terms of both conceptual models
and standards.

Conceptual data models for non-museum university col-
lections

The conceptual models existing in the GLAM environ-
ment are characterised by a high level of complexity that

14 FATR: Findable, Accessible, Interoperable, Re-usable.
15 GBIF: Global Biodiversity Information Facility.
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Table 2 Metadata standards

Standards Libraries Archives Museums Humanities, arts and Natural sciences
social and applied collections
sciences collections

Structure MARC EAD/EAC CDWA CDWA DARWIN CORE,

standard VRA VRA ABCD,
Spectrum Own metadata ABCD_EFG
Other schemas Own metadata
schemas

Content RDA/AACR ISAD G and national CcCo No uniformity in use No uniformity in

standard standards use

DACS
Value standards LCSH, VIAF, UDC, No uniformity ULAN, TGN, No uniformity in use No uniformity in
DDC ICONCLASS, use
AAT

Exchange Dublin Core, LIDO, CDWA Lite, VRA, Darwin Core (scientific collections)

standards
Coding XML, txt, JSON, JSON-LD, CSV, RDFa, Turtle

standards

Conceptual FRBR RiC (Records in CIDOC-CRM No uniformity in use No uniformity in

model Context) CCO use

Metadata
standards
everywhere

Easy metadata
schemas for
non
professionals

Simplified
conceptual
model

Metadata
for
High
Quality
Required

Universit
— - FAIR

Colections metadata

Compatiblity
with
Ulibrary and
UArchives

diversity
of Users

Fig.4 Requirements for metadata in university collections. Source:
Authors

can only be sustained by institutions with sufficient staff and
resources. Our proposal would be based on a simplified ver-
sion of the CIDOC CRM model,20F° which we consider
to be the most appropriate for cultural heritage as a whole
because of its treatment of the day-to-day management of
items. The difference is that while CIDOC CRM defines a

16 The complete model was applied in the first version of the Univer-
sity of Barcelona’s virtual museum, but it proved to be unsustainable
in the environment. The people in charge of the collections ended up
abandoning it (they continued to use the old systems) or substantially
simplifying the cataloguing method.
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Descriptive properties
of Thing (E70)

e % Properties about
Thing (iltem, item actors (E39)
group, part,

instantiation)

Properties about
Time (E52)

Properties about
Place (E53)

Properties about
Dimension (E54)

Properties about
Event (E5)

Properties about
Condition State (E4)

Fig.5 Our proposal: E-R Non-Museum conceptual model

series of basic classes, subclasses, and properties, our pro-
posal includes most of the basic entities of the CIDOC CRM
model but transforms them into properties to be reported
(Fig. 5).

Data structure standards for non-museum university col-
lections

Our proposal would be to use interchange metadata
schemes for the daily management of university collections,
while maintaining the original metadata schemas in those
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environments with consolidated standards. These schemas
are used for the following reasons:

1. Their learning curve is low. With a minimum of training
and good documentation, it is possible to achieve the
documentation objectives set out for each collection.

2. They are supported by most programming that is based
on more complex conceptual systems. This would allow
the library, archives, and museums (if any) to work with
the standards specific to their environment and period-
ically feed the common system with the processing of
new datasets.

3. They allow scaling up to national and international coop-
eration environments, if the appropriate systems and
protocols are in place to do so (collective catalogues,
international repositories).

4. They are usually conceptually prepared for an LOD envi-
ronment. The schemas we propose in this article are
mostly application ontologies [49].

5. They usually include properties or attributes that are well
adapted to the needs of the proposed conceptual model.

6. They facilitate the creation of specific application profiles
for certain environments. This would allow us to include
those properties required by our conceptual model, but
which do not appear by default.

7. They usually already have crosswalks/maps that facilitate
migration between schemas.

Data structure standards for cultural heritage

There are two main Data Structure Standards that we have
considered using for collections of tangible and intangible
cultural heritage.21F!7 The first is Dublin Core, which has
emerged from the library environment for the cataloguing of
electronic resources on the Internet and is now consolidated
at the level of data interchange [26], since it is the basis for
migrating data to a multitude of digital repositories, such as
Europeana or DPLA. The second is LIDO, which developed
out of the museum environment (ICOM) and is closely linked
to CDWA and the CIDOC-CRM ontology, of which it is an
expression.

We ruled out other specific systems for museums/heritage
materials, such as VRA Core and CDWA Lite, because they
are superseded by LIDO, which is more of an institutional
initiative through ICOM.

However, LIDO has a narrower range of application than
Dublin Core, as reflected in Waldron & Webster’s report on
VRA cataloguing and metadata [43], because it is used exclu-
sively in a museum context and is a more complex system,
although numerous initiatives have been established to pro-
mote its use [1].

I7 The article does not study human heritage, which, due to its com-
plexity, deserves an in-depth analysis of its own.

With the above in mind, our proposal focuses on creat-
ing an application profile based on Dublin Core for the
following reasons:

1. Ttis easy to use and easily adapted by collections man-
agers, which should be our basic objective.

2. TItis very well established and is the basis for large repos-
itories (Europeana, DPLA).

3. TItallows data to be made ready for scaling and migration
to other systems.

4. Tt allows data to be prepared for LOD environments, as
reflected in the various guides prepared by the Dublin
Core Metadata Initiative [15] and in the fact that it is
currently constituted as a formal ontology.

5. It allows the establishment of different relationships
between the items using the properties relation:isPartOf
and relation:hasPart. This will allow the implementation
of our levels of description (see 4.3.3.).

6. It encourages the creation of application profiles that
allow us to add management aspects of those recognised
by ICOM/CIDOC and that we have added to our concep-
tual model.

The proposed application profile (see “Appendix 17) offers
a flat structure for the user that connects with the differ-
ent parts of our adaptation to the CIDOC CRM conceptual
model.

Data structure standards for scientific heritage

Despite its advantages, Dublin Core does not adapt well
to natural science collections, which are very common in the
university environment, as they have very specific character-
istics, such as the existence of taxonomies (botany, zoology)
and/or of multiple descriptive fields (mineralogy).

Our analysis of existing metadata schemas has led to the
identification of three main types of approaches:

e Museum approach. Particularly noteworthy is the case
of Italy, where the ICCD (Istituto Centrale per il Catalogo
e la Documentazione) has developed specific cataloguing
standards for botany, mineralogy, petrology, planetology,
palaeontology, and zoology [32]. These are the basis for
the Catalogo Generali dei Beni Culturali, which compiles
Italy’s impressive cultural and scientific heritage. Other
initiatives can be found in Canada (Chin Natural Sciences
Data Dictionary) and ICOM itself, which has developed
CRMsci, an extension of the CIDOC-CRM model for sci-
ence that is still in the draft phase.

e Natural sciences approach. There are numerous meta-
data schemas that have been designed to deal with very
specific areas (e.g. agriculture, mineral resources, bio-
diversity, and ecology). Many of these are collected at
the DCC (Digital Curation Centre). Because of their
presence in a university environment and in collections
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management, the structural standards developed by the
Biodiversity Information Standards (TDWG)22F!8 are
worth highlighting here, particularly the following:

o Darwin Core, a Dublin Core application profile, ratified
as a standard in 2009, which has been used for cat-
aloguing zoological collections to record taxonomies.
Its purpose, however, is the cataloguing of biodiver-
sity, not the cataloguing of specific items in a museum
environment. In other words, what is important in this
schema is the event (the sighting of a bear in the Pyre-
nees, for example), rather than the item itself. Darwin
Core is currently used to feed international biodiversity
repositories, such as GBIF, in which many universities
participate.

o ABCD (Access to Biological Collection Data), initi-
ated as a project in 2000 and consolidated as a standard
in 2005, which allows the collection of information on
natural science collections and specific specimens. It
feeds the BioCase and GBIF portals and has developed
crosswalks to Darwin Core that allow interoperabil-
ity between the two schemas. It also allows data to be
exported to LIDO.

o ABDC_EDF (extension for geosciences), was devel-
oped in 2005 out of ABDC, since there was a lack of
standards in the field of earth sciences. This metadata
schema is the one used in the GeoCASE portal, the
equivalent of GBIF in the field of geoscience.

None of the above schemas allow museum management;
at most there are elements linked to conservation and preser-
vation within schemas linked to palaeontology.

e Other approaches. There are approaches that do not fall
into either of the two categories above, but which can
be very interesting for the construction of databases. For
example, Wikipedia’s infoboxes [45] have very elaborate
templates that could be useful as metadata schemas in the
natural sciences, as shown in Fig. 6.

It should be noted that although at the time of writing
Schema.org had not yet developed metadata for the natural
sciences, its unstoppable growth suggests that at some point
this will become an option.

In addition, there is a whole series of approaches that
could be described as “hand-made”, something very common
in university collections. Many of these began being auto-
mated when there were no metadata standards, using simple
resources such as Microsoft Excel or Microsoft Access.
Some attempts have also been made to generate application
profiles of widely used metadata schemas, such as the case

18 TDWG: Taxonomic Databases Working Group.
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of the Colorado School of Mines [9], which adapted Dublin
Core to the cataloguing of minerals.

From our point of view, based on the principles outlined
in Sect. 4.4.2., there is a need for collections in the natural
sciences, applying a metadata schema that is simple but that
can also be migrated to established standards. We consider
two options to be worth considering:

1. Adapt the environment’s own systems (ABCD,
ABCD_EFG and Darwin Core) in accordance with
the managers’ needs and with the pre-existing metadata
schemas of the various collections.

2. Adapt Dublin Core to the needs of scientific collections.

In both cases, it would be necessary to add the fields that
have been determined for the museum management of the
items (it is important to bear in mind that these types of items
have a great deal of movement due to exchanges, donations,
loans, and transfers) and the necessary mapping to be able to
enter the records into major international repositories.

From our point of view, the first is the better option, as
metadata schemas are more appropriate. However, the use
of all of the fields may exceed the capacities of cataloguers,
and may also often be unnecessary. This question requires
in-depth analysis in the future research.

Data content standards

If Dublin Core is chosen as the standard, we have a prob-
lem of content, as it avoids "forcing" and only gives very
generic recommendations that do not have to be followed
[15]. The original purpose of such flexibility was to facilitate
the implementation of the standard, but it can lead to major
inconsistencies in the data. It is therefore essential to limit
the values that users can write, either through Data Value
Standards or through Data Content Standards.

For content standards, there are three main options:

1. Adapt the content standards specific to one of the GLAM
institutions, which are listed in Table 2.

2. Use the content recommendations of specialised struc-
tural standards, such as CDWA, which are so complete
that in many cases these same standards can serve as a
content standard.

3. Use specific international standards for specific aspects
in certain fields, such as ISO standards for formatting
dates or geographical coordinates.

Our proposal is to adopt the content standards recom-
mended by Dublin Core. However, if they are not suitable,
or if no standard is recommended, we propose the use of
the content recommendations of the museum standards (i.e.
CDWA and CCO), filtering them to adapt them to the char-
acteristics of our collection and our software. In other words,
the proposal is to:
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{{Infobox mineral \ gravity =
| name - | density -
| boxwidth - | pol}sh =
| boxbgcolor = | opticalprop =
| image - | refractive =
| imagesize = | birefringence =
| alt ) — | pleochroism =
| caption - } ;Y . g
| struct image = li?eri}on =
| struct caption = | extinction =
| struct imagesize = | length fast/slow =
| struct2 image = | fluorescence =
| struct2 caption = } abigrpt1on -
| struct2 imagesize= = =
| SMILES = | Curie temp =
| Imol - | fusibility =
| category - | diagnostic =
| formula = | solubility =
| molweight = | impurities =
| strunz - | alteration =
| dana = | other

| system - | propl =
| class - | propltext =
| symmetry = | references =
| unit cell = | vari -
| color - | varltext =
| colour = | var2 =
| habit - | var2text =
| twinning =~ | var3 =
| cleavage - } Varitext -
| fracture = var =
| tenacity = | varatext =
| toughness = | vars =
| mohs - | varStext =
| luster - | varé -
| streak = | varétext =
| diaphaneity = 3

Ruby
Fracture Uneven or conchoidal
Mohs scale 9.0
hardness
Luster Vitreous
Streak white
Diaphaneity transparent

Specific gravity 4.0

Refractive index n,=1.768 - 1.772 n.=1.760
-1.763, Birefringence 0.008

A naturally occurring ruby crystal

General Pleochroism Orangey red, purplish red
Category Mineral variety Ultraviolet red under longwave
Formula aluminium oxide with fluorescence
(repeating unit)  chromium, Al,O5:Cr Melting point 2044°C
Crystal system Trigonal Solubility none
Crystal class Hexagonal scalenohedral Major varieties
(3m) _ Sapphire Any color except red and
H-M symbol: (3 2/m) violet
Space group  R3c (No. 167) Oriental violet color
Unit cell unit cell amethyst
Identification Corundum various colors
Color Red, may be brownish, (mineral species)
purplish or pinkish Emery Granular
Crystal habit  Varies with locality. (mineral mixture)
Terminated tabular
hexagonal prisms
Cleavage No true cleavage

Fig. 6 Mineral infobox template and example. Source: https://en.wikipedia.org/wiki/Template:Infobox_mineral

1. Develop a data dictionary/metadata record in which the
characteristics stated for each of the properties are briefly
adapted to CDWA/CCO (see 4.6).

2. Link the data dictionary to the specific point of CDWA or
CCO where this property is treated in case the cataloguer
wants to obtain more information.

Data value standards

Value standards, also known more recently as KOS
(Knowledge Organisation Systems), indicate the accepted
values for a given property. In their simplest version, they
constitute what we call lists of terms, but they can include
complex language systems such as thesauri. They work in
conjunction with content standards because when a term does
not appear in the list of values, it is then necessary to con-
struct the term anew using the recommendations given by the
content standard.

It is important to emphasise that we must avoid creat-
ing our own lists as much as possible. There are various
vocabularies available today that are adapted to the LOD
environment, which can be perfectly useful for our pur-
poses. In the field of cultural heritage, international tools such
as VIAF23F!? (people and institutions), Nomenclature 4.0

19 VIAF: Virtual International Authority File.

(classification), Geonames (geographical locations) or AAT
(materials or types of objects) are highly recommended. The
use of these tools involves something of a learning curve, but
it is better for collections managers to learn how to use these
tools rather than spending time and effort creating new ones.
However, there may be exceptions to this rule, such as:

In some cases, where there are well-developed local
tools, their use may be preferable to global standards. For
instance, at our centre, rather than using AAT directly, we
chose to use the UB Thesaurus, developed by the univer-
sity library for subjects, as it was already adapted to the
linked data, had links to international standards and was
fully adapted to our needs in terms of concepts. More-
over, if it was necessary to add new terms, the library
could add them without any problem. On the other hand,
for creators we opted for VIAF, which was also used by
the library itself.

2. In some cases, where the list may be shorter than it is
for subjects, it may be useful to make a pre-selection of
terms to give more guidance to cataloguers. For example,
in our case, in terms of materials and techniques, the AAT
was adequate, but a selection was made of the terms that
might appear more frequently as a way of facilitating the
work and ensuring consistency. The same was done with
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Fig.7 Summary of procedures 1. Define the working
for non-museum university team.
collections

Libraries, archives, or metadata experts in Library and Information Science Faculties must lead the

metadata project.

2. Define the typologies
of heritage and the
collections they contain.

3. Define the
classification that we will
apply to our instituttion.

Nomenclature 4.0 is suggested to functionally classify the items. A metadata schema property must be

reserved for it.

4. Evaluate each
collection of the
collections and define:

Levels of description.

Selection criteria.

Work schedule.

5. If suitable, adapt
Dublin Core for cultural
and intangible heritage.

Fem application profile, if it is affected by certain collections, the specific elements demanded.

Choose content standards for certain properties.

Choose value standards for certain properties.

6. Adapt other schemas
for natural heritage and
human heritage.

7 Look for a system that
supports:

Dublin Core with enough flexibility to create application profiles.
Interoperability.
Linked Open Data.
IIF
Virtual Reality
3D simulations

8. Create a manual and
general data dictionary
for the entire collection.

Create an annex with the specifics of each collection.

9. Train all actors and
those involved

the levels of Nomenclature 4.0, which are too detailed
for our needs.

4.5 Before starting to catalogue: the choice
of computer system

There are numerous systems, including open-source sys-
tems, that may be suitable for our purposes and allow us to
implement the designed application profile and the selected
standards. Alcaraz offers a good comparison of some of these
systems [6]. Although it is not the aim of this article to indi-
cate which system should be used, we can point out some of
the features it should have:

e Support for different metadata schemas, especially Dublin
Core.
o Integrated mappings to other metadata standards.
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e Capacity to create application profiles from certain meta-
data schemas.

e Capacity to define your own controlled values and to ingest
externally controlled values.

e Support for OAI-PMH,24F?" the protocol that will allow
aggregators to collect your records and send them to Euro-
peana.

e Support for image management using I1IF.25F>!

e Use of semantic web standards, which should allow for fea-
tures such as: introduction and application of ontologies,
IRI generation for resources, connection to LOD datasets,
SPARQL26F22 EndPoint, semantic enrichment options,
etc.

20 OAI-PMH: Open Archive Initiative-Protocol for Metadata Harvest-

ing.
21 1IIF: International Image Interoperability Framework.
22 SPARQL: SPARQL Protocol and RDF Query Language.
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Table 3 Data dictionary

Identifying

Identifier http://purl.org/dc/terms/identifier
Version Vi

Naming

Name Dcterms:type

Label Work type

Context description

In the LAM environment, to organise by object type is a basic element in all institutions. In the context of

university heritage, it acquires even more importance because it allows elements of very diverse origins to be
grouped together, even if the institutions are different. For example, we can group all the books of a pharmacy
museum and retrieve them together with the documents hosted by the library, the archive, or another
university collection. The same would apply to scientific instruments such as microscopes or with historical
academic documents, to name a few examples

DEFINITION

Definition Worktype of the item being catalogued
ADMINISTRATIVE

Comments For any question contact museuvirtual @ub.edu
Status Active

Responsible organisation
RELATIONAL

Classification Scheme Dublin Core
Related metadata schemas -

Other

Obligation Mandatory
Datatype String, URI
Multiplicity 1.*

Value Domain

Vice-rector of Arts, Culture and Heritage. University of Barcelona

AAT Thesaurus. Catalan version available at Tesaurus d’ Art i Arquitectura (gencat.cat)

2. If you have several options, try to use the most specific term possible. For example, if you have a binocular

3. If the term does not appear in the list, you can consult the original thesaurus, Tesaurus d’Art i Arquitectura
(gencat.cat), to see if the term exists. If you cannot find it or it is not translated, consult its English version
(https://www.getty.edu/research/tools/vocabularies/aat/) or its Spanish version (Tesauro de Arte Arquitectura
| (aatespanol.cl)). You can submit the translated term/new term to museuvirtual@ub.edu to have it

Explanatory comment 1. 1. Select the most appropriate term from the list
microscope, use the term Binocular Microscope, not simply Microscope
incorporated, if applicable, in the list of accepted terms
Examples Microscope
Manuscript

e User interfaces that are easy to understand, visual, and
customisable.

e Importing systems that allow you to work with the main
serialisations of the work environment. Normally, CSV,
XML (and its variants), JSON, or Turtle.

4.6 Before starting to catalogue documenting
the process

The end point of the whole system should be a document
containing all the decisions relating to the final database.
Depending on the environment, this document will have

different names. Computer scientists call them data dic-
tionaries [13], while information specialists, especially in
a semantic web environment, refer to them as metadata
registries [49]. Other names include systems catalogues,
glossaries, and database manuals. But whatever the name,
this document must be a tool that helps collections managers
to enter the data, property by property, keeping doubts to a
minimum and in the simplest possible way, without the need
for a potentially overwhelming level of technical knowledge.
For example, in a field in which users must enter URIs that
facilitate subsequent semantic enrichment, we do not need to
explain in detail what this enrichment is, but we do need to
explain how we want them to enter the data.

@ Springer


http://purl.org/dc/terms/identifier
https://www.getty.edu/research/tools/vocabularies/aat/

618

M. Salse-Rovira et al.

We propose a data registry/dictionary model based on ISO
11179 -2013 [23], a standard that supports the development
of metadata registries and is accompanied by some extreme
elements of Coronel and Morris’ data dictionary [13]. Table
3 presents an example of this.

4.7 Summary of the work methodology

See Fig. 7.

5 Conclusion

The proposal for the documentation of university heritage
outlined in this article is designed to respond to the following
unquestionable facts:

— The metadata must be of high quality.

— The metadata must comply with the FAIR principles.

— There are numerous tools and standards for quality meta-
data, but they are often sectorial in nature.

— University heritage is highly interdisciplinary.

— The people in charge of most university collections work
part-time and need simple and very targeted systems.

Consequently, we propose the creation of an application
profile based on Dublin Core, the most widely used of the
structural interchange standards, while preserving elements
of the CIDOC CRM conceptual model, which will become
properties of this profile. We also propose the use of value
and content standards specific to the sector to populate the
properties that make up the profile.

We believe that our proposal allows these professionals
to work part-time but does not prevent full-time library and
archive professionals from submitting their records to the
central heritage system.

To manage this system, we propose the creation of a steer-
ing committee made up of various university professionals
under the direction of the relevant vice-rectorate. Decisions
on metadata should be left in the hands of information pro-
fessionals, be they librarians, archivists, or professors in the
university’s information science faculties. The composition
of the steering committee and its functions should probably
be set out in the regulations of the university’s heritage unit
as a way of consolidating its existence.

We believe that our proposal, summarised in point 4.7,
offers a sustainable approach to the documentation of uni-
versity collections, although it only focuses on one specific
type of heritage, a limitation that will need to be addressed
in subsequent studies.
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6 Proposals for the future

Although this paper focuses mainly on tangible cultural her-
itage, it acknowledges that there are other types of heritage
that need to be looked at in greater depth. For example, as far
as natural science collections are concerned, Darwin Core
could be a suitable system for zoological and botanical col-
lections (many of which already collaborate with GBIF), but
further study is necessary to identify the right system for geo-
sciences and other natural sciences. A more in-depth study
would therefore be needed to determine whether a common
application profile could be used for all natural science fields.

Human heritage is a more complex question. This type of
heritage is not defined by UNESCO and has been discussed
mainly in the field of tourism. Research on how to deal with
this type of heritage is still in its infancy, as it is difficult to
adapt it to standard scientific criteria. It is worth consider-
ing, however, that the analysis would probably have to start
with metadata standards that collect biographical data on peo-
ple, such as Schema.org’s Person (or its predecessor, FOAF),
ISAAR CPF, or CDWA’s Person/Corporate Body Authority.
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Label Curie CDWA equivalence CIDOC CRM
classes

Creator dcterms:creator 4.1.3. Creator Identity Actor

Publisher or manufacturer dcterms:publisher 4.1.3. Creator Identity Actor

Rights dcterms:rights 22.1. Copyright Statement Actor

Cataloger name notMuseumUC:autoriaRegistre 25.2. Cataloger Name Actor

Item condition

Remarks
Dimensions
Monetary valuation

Method of acquisition

Date of acquisition
Previous owner

Conservation/treatment history

Item legal status
Exhibitions/loans
Place of origin
Current location
Specific location

Contains

Collection

Identifier

Title

Object type

Subject

Classifications

Description

Materials or techniques (display)

Materials or techniques (controlled
terms)

Language

Bibliographic references
Other catalogues

Date

Earliest date

Latest date

Styles/periods/groups/movements

notMuseumUC:condition

notMuseumUC:remarks
dcterms:extent
notMuseumUC:valuation

dcterms:accrualMethod

dcterms:available

dcterms:source

notMuseumUC:treatmentHistory

notMuseumUC:legalStatus
lido:displayEvent
dcterms:provenance
dcterms:spatial
lido:repositoryLocation

dcterms:hasPart

dcterms:isPartOf
dcterms:identifier
dcterms:title
dcterms:type
dcterms:subject
lido:classification
dcterms:description
dcterms:format

lido:termsMaterialsTech

dcterms:language
dcterms:isReferencedBy
dcterms:relation
dcterms:date
lido:earliestDate
lido:latestDate

dcterms:temporary

14.1. Condition/Examination
Description

1.5. Remarks
6.1. Dimensions Description
23.3.1. Valuation

23.2. Transfer Mode / Method of
Acquisition

Not found
23.5. Owner/Agent

15.1.Conservation/Treatment
Description

23.4. Legal Status

24.1. Exhibition/Loan Description
4.3. Creation Place/Original Location
21.2.1. Current Flag

21.2.4. Gallery/Specific Location

20.1. Related Work
Label/Identification

Doesn’t found

21.2.3. Repository Numbers

3.1. Title Text

1.2. Object/Work Type

16.2. General Subject Terms

2.1. Classification Term

18.1. Descriptive Note Text

7.1. Materials/Techniques Description

7.2. Materials/Techniques Flag

8.5. Inscription Language

27.2.2. Source Full Citation
27.2.2. Source Full Citation

4.2. Creation Date

4.2.1.E.arliest Date

4.2.2. Latest Date

5.2. Styles/Periods Indexing Terms

Condition State

Thing
Dimensions
Dimensions

Event

Event
Event

Event

Event
Event
Place
Place
Place
Thing

Thing
Thing
Thing
Thing
Thing
Thing
Thing
Thing
Thing

Thing
Thing
Thing
Time-span
Time-span
Time-span

Time-span
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Label Curie Data value standards Data content standards

Creator dcterms:creator Local value standards CDWA CCO
VIAF or ULAN

Publisher or manufacturer dcterms:publisher Local value standards CDWA CCO
VIAF or ULAN

Rights dcterms:rights Not controlled vocabulary CDWA CCO

Cataloger name notMuseumUC:autoriaRegistre Not controlled vocabulary CDWA CCO

Item condition notMuseumUC:condition Local Value Standards CDWA CCO
CDWA recommended
terms

Remarks notMuseumUC:remarks Not controlled vocabulary Free text

Dimensions dcterms:extent Not controlled vocabulary CDWA CCO

Monetary valuation notMuseumUC:valuation Not controlled vocabulary CDWA CCO

Method of acquisition dcterms:accrualMethod Local value standards CDWA CCO
CDWA AAT

Date of acquisition dcterms:available Not controlled vocabulary ISO 8601

Previous owner dcterms:source Local value standards CDWA CCO
VIAF or ULAN

Conservation/treatment history notMuseumUC:treatmentHistory Not controlled vocabulary CDWA CCO

Item legal status notMuseumUC:legalStatus Local value standards CDWA CCO
CDWA

Exhibitions/loans lido:displayEvent Not controlled vocabulary CDWA CCO

Place of origin dcterms:provenance Local value standards CDWA CCO
TGN, Geonames

Current location dcterms:spatial Local value standards CDWA CCO
TGN, Geonames

Specific location lido:repositoryLocation Not controlled vocabulary CDWA CCO

Contains dcterms:hasPart Not controlled vocabulary URI

Collection dcterms:isPartOf Not controlled vocabulary URI

Identifier dcterms:identifier Not controlled vocabulary CDWA CCO

Title dcterms:title Not controlled vocabulary CDWA CCO

Object type dcterms:type Local value standards CDWA CCO
AAT

Subject dcterms:subject Local value standards CDWA CCO
AAT

Classifications lido:classification Local value standards CDWA CCO
Nomenclature 4.0

Description dcterms:description Not controlled vocabulary CDWA CCO

Materials or techniques (display) dcterms:format Not controlled vocabulary CDWA CCO

Materials or techniques (controlled lido:termsMaterialsTech Local value standards CDWA CCO

terms) AAT
Language dcterms:language 1SO 639.3 CDWA CCO

Bibliographic references

Other catalogues
Date

Earliest date
Latest date

Styles/periods/groups/movements

dcterms:isReferencedBy

dcterms:relation
dcterms:date
lido:earliestDate
lido:latestDate

dcterms:temporary

Not controlled vocabulary

Not controlled vocabulary
Not controlled vocabulary
Not controlled vocabulary
Not controlled vocabulary

Local value standards
AAT

ISO 609, CDWA, CCO or
similar

URI

CDWA CCO
CDWA CCO
CDWA CCO
CDWA CCO
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