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ABSTRACT

Every organisation needs to introduce itself in a target audience, promote its products and establish its
presence amongst other competitive parties. This also applies to cultural institutions such as museums,
libraries, archives, private or public stakeholders. Usually their approach involves the use of IT and
especially the Web. Through these technologies they document, digitise, study, disseminate and exhibit their
cultural wealth. Of common practice is the usage of ontologies and metadata schemas to provide access to
those assets. The European Commission adopted the vision of a single access point to the European Cultural
Heritage, which would be open to the public. In order to achieve this vision the European Digital Library
was founded and the Europeana project was established. Europeana became an organisation that provides
technological expertise and legal support to those stakeholders who want to share their assets. In this paper
we describe the network structure of Europeana, the metadata technology and finally the workflow that
someone needs to comprehend and apply in order to become partner of Europeana as a content provider.
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1. INTRODUCTION

Europeana is a cultural heritage organisation whose
goal is to provide access to Europe’s entire heritage,
to bring cultures together, to offer different ap-
proaches and point of views of any individual event,
to enchase the European identity and to create new
ways for people to engage with their cultural history
through one single access point, the Europeana por-
tal. More precisely, Europeana aims to develop a
European Digital Library containing digitised mate-
rial about the European scientific and cultural heri-
tage. In particular, the metadata description schema,
known as EDM (Europeana Data Model) (Euro-
peana, 2013a, 2013b), has adopted CIDOC-CRM core
(Doerr et at., 2007), while the consortium emphasises
the need for linking existed descriptions of the digi-
tised material in EDM descriptions, according to the
Linked Data approach (Haslhofer and Isaac, 2011;
Isaac et al, 2012).

Europeana published a fact-list (Europeana,
2013c) stating that the network contains over 30 mil-
lion records from more than 2300 European galleries,
museums, archives and libraries. Those records con-
sist of textual material such as books, journals,
newspapers, letters diaries and archival papers, mul-
timedia content such as paintings, photographs, mu-
sic, videos, TV and radio broadcasts, films, and the
latest addition of digital material the 3D objects. All
those digital items are accessible by everyone
through the Europeana portal, which supports 31
languages (Petras 2013).

The content that Europeana gives access to is de-
livered primarily through a network of cultural heri-
tage institutions (see Figure 1), whose goals are to
promote their content, provide better user experi-
ence, and cooperate with like-minded professionals
across Europe. The content that they provide to Eu-
ropeana is the metadata description of their collec-
tion of digital objects, which is displayed in the por-
tal and links back to their site. Additionally, Euro-
peana through its expertise is able to provide to its
partners tools and technology on data modelling,
guidance over digital artefact documentation, con-
sultation on copyright issues, and usage metrics. The
portal that contains and displays the digital cultural
items constitutes a single access point for multiple
purposes. Users can search and discover a great va-
riety of information, without leaving the main por-
tal. In other terms, the technology that integrates the
content material meets the user expectations that in
the fast, easy and accurate information discovery.
The fact that a significant number of European cul-
tural institutions joined the Europeana network,
means that the idea of information sharing and re-
use is spreading among the stakeholders.
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2. EUROPEANA STRUCTURE

As every competitive organisation sets up a strategy
for future expansion, and course correction, Euro-
peana does just the same. Europeana, as published
in its strategy plan, focuses primarily on four sub-
jects: aggregation, facilitation, distribution, and en-
gagement (see Figure 2) (Europeana, 2011a).

In order to gather more digitised content, stan-
dardise, ingest it, and finally to apply the technology
of Linked Data, Europeana needs to expand its con-
tributor network. This network is divided in groups
with certain responsibilities. A content provider for
Europeana is any organisation that provides digital
content accessible via Europeana. The digitised con-
tent is the metadata description of cultural heritage
objects, enriched with a permanent URL link. Euro-
peana uses the link to point to the original source of
the digital object, through the portal. Europeana
only ingests and indexes the institutions' metadata,
while the digital object remains at the original insti-
tution. A content provider usually doesn't communi-
cate directly with Europeana in terms of content de-
livery. This task is up to an intermediary level of or-
ganisations, namely the aggregators. Aggregators
are defined as organisations that collect metadata
from a group of content providers and transmit
them to Europeana. Aggregators gather material
from individual organisations, standardise the file
formats and metadata, and channel the latter into
Europeana ac-cording to the Europeana guidelines
and procedures. The Network is presented in Figure
3; Europeana is at the top of the hierarchy, in the
middle layer are the aggregators who collect the
provided content form the bottom nodes, which rep-
resent the content providers. Aggregators also sup-
port the content providers with administration, op-
erations and training (Europeana, 2011b). Europeana
developed a metadata schema, the Europeana Data
Model (EDM) (Europeana, 2013d, 2013b) in order to
comply with the Linked Open Data specifications
(Heath and Bizer, 2011). Linked Data is about con-
necting related data that were previously unrelated
throughout the Web. This simply means:

e The discovery of data may be more precise

e  The reusability of data may be more efficient

e The information extraction may lead to ma-

chine generated knowledge

After the delivered content is transformed to the
EDM metadata schema, then the aggregator trans-
mits those data to Europeana via OAI-PMH (Lagoze
et al,, 2005), which in return exposes the collected
metadata to search engines, making the content ac-
cessible on the web.

The Europeana Network is an open forum for ex-
perts, content providers and aggregators, providers
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of technical, legal and strategic knowledge, research-
ers and the creative industries. The analysis of do-
main representation of Europeana Network mem-
bers indicates that libraries and museums are well
represented. Archives, audio-visual archives and
publishers are certainly an area for development to
get more members in the Network. Europeana Net-
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work tends to be more inclusive than its former
state, the Council of Content Providers and Aggrega-
tors (CCPA), was. This forum represents the diver-
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Figure 3. The Europeana Network

3. EUROPEANA SCHEMA

Taking advantage of digital era in cultural heritage
domain usually means a series of actions that con-
vert artefacts in digital duplicates. These actions are
interpreted in digitisation of the artefacts, objects
documentation, virtual exhibition and information
sharing. Extensive research has been done for the
documentation of an object. In the beginning, stake-

holders were using rational databases. After the evo-
lution of the Web, the need of information distribu-
tion emerged. So, the description of an object in Ex-
tensive Markup Languages (XML) structures came
as a solution. A XML structure, provides several ad-
vantages, for example a XML structure offers the
ability of creating custom tags, and defining object
properties. When the structure of an XML schema is
defined to fit a specific description e.g. the documen-
tation of a cultural heritage object, then the structure
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becomes a metadata schema. Bearing in mind that a
metadata schema could be applicable on a specific
situation, an extensive list of metadata standard
schemas have been created. Europeana in order to
comply with its needs, created —and later evolved —
a metadata schema, that fits for the documentation
of authorship, intellectual rights, as well as informa-
tion sharing and re-use through Linked Open Data
technology.

3.1.

The Europeana Semantic Elements (ESE) provides a
basic set of elements for describing objects in the cul-
tural heritage domain in a way that is usable for Eu-
ropeana. It is a Dublin Core-based application pro-
file providing a generic set of terms that can be ap-
plied to heterogeneous materials thereby providing
a baseline to allow contributors to take advantage of
their existing rich descriptions. ESE produces a flat
record, where it is not always possible to tell if a
value applies to the original object or to its digital
representation. The XML schema for ESE checks for
basic conformance to this specification and gives
instruction about the ordering of the XML elements
(Europeana, 2013e). Some generic rules are consid-
ered in order to map resources into ESE:

e Map as many as possible of the original
source elements to the available ESE elements.

e Always use the more specific dcterms refine-
ments if the semantic of the source term
clearly corresponds to the narrower term e.g.
dcterms:spatial or dcterms:temporal instead of
dc:coverage.

e Providers are encouraged to include xml:lang
attributes in all appropriate metadata ele-
ments.

e The persistent link to the provided object
should be given as a URL. These may need to
be constructed from metadata values and in-
formation external to the metadata.

e If it is difficult to decide which ESE element to
map a source term to, consider how best to
meet expectations of the user and the func-
tionality of the system.

e  Where there are multiple values for the same
element repeat the element for each instance
of the value.

e Consider how the data would perform in re-
sponse to "who, what, where and when" que-
ries. This therefore encompasses names, types,
places and dates.

e To ensure that the data will be meaningful
when displayed in the new context, consider
adding a prefix or suffix.

Europeana Semantic Elements
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3.2. Europeana Data Model

The Europeana Data Model (EDM) (Europeana,
2013d) is the proposed data architecture for structur-
ing the data that Europeana will be ingesting, enrich-
ing and publishing in the future. It improves the Eu-
ropeana Semantic Elements. While ESE was offering
a “flat” approach to the data, EDM, on the contrary,
has the potential for accommodating the richness of
all data standards, as well as the diversity of sectors
represented in Europeana (museums, archives, au-
dio-visual collections and libraries). EDM allows a
clear distinction between the provided objects
(painting, book, movie, archaeology site, archival
file, etc.) and its digital representation, as well as be-
tween the object and the metadata record describing
this object. It gives to the digitised object a new di-
mension, allowing multiple linking between its digi-
tal representations accessible over the web.

4. TECHNICAL WORKFLOWS

In this section we try to provide cultural stake-
holders with a comprehensive workflow, a reference
toolkit, for two major Europeana possibilities. The
first workflow summarises how an institution can
become a Europeana partner, which is a first step to be
able to publish data to Europeana. The second work-
flow is a comprehensive view of the steps to publish
cultural content to Europeana.

4.1. Becoming Europeana partner and Data

Submission

An institution has to follow some steps, to be able to
submit data into Europeana. Partners contributing
indirectly to Europeana will be provided with the
necessary requirements for the next steps by the ag-
gregator or project with which they are involved. The
aggregator team offers assistance and guidance
throughout the workflow. The steps involved when
contributing content to Europeana are as described
in Figure 4.

Step 1 - Partner Request to Europeana: The first
step is to get in touch with Europeana. Contacting
with Europeana is simple as visiting their websitel
and especially their contact form2. The stakeholder
has to fulfil and apply a partnership request form3.
Afterwards, an Aggregation team will be notified by
Europeana and shortly after they will communicate
with the stakeholder. The communication is about
the possibilities of the provided content and guid-
ance through the overall process.

1 http://pro.europeana.eu
2 hittp.//pro.europeana.eu/web/guest/contact
3 http//pro.europeana.eu/provide-data
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Step 2 - Data Exchange Information: A partner in-
stitution interested in contributing data to Euro-
peana will need to fill in the Data Exchange Informa-
tion Form provided by the aggregation team. The
form identifies types and numbers of objects, data
owners etc. With this information, Europeana will
discuss whether it is possible to provide the data
directly or if the submission should go through other
aggregators such as projects or national initiatives.

Content Provider Europeana

Send Data Exchange

Fill Partner Request
Information Form (DEI)

Form

—

Process DEl and send

Data Exchange

; Agreement (DEA)

g

Process DEA and send

Content Contribution

Form

Figure 4. Partner’s registration process
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Contributon Form and
enable content delivery

7

Step 3 - Data Exchange Agreement: The cultural
heritage organisation and the Europeana Office for-
malise their direct collaboration by signing the Eu-
ropeana Data Exchange Agreement*.

Step 4 - Content Information Exchange: The cul-
tural heritage organisation submits the Content Con-
tribution Form (provided by the Europeana Aggre-
gation team) containing: type of submission
(new/update), licensing and metadata information,
and the transfer mechanism that will be used (pref-
erably OAI-PMH). The Europeana Aggregation team
reviews the submission request and feeds back to the
organisation.

Step 5 - Technical Guidance and Feedback: Along-
side Step 4, the Europeana Aggregation team vali-
dates the data transfer infrastructure of the cultural
heritage organisation. Subsequently, the team pro-
vides guidance and feedback on data collection

4 httpy//pro.europeana.eu/documents/900548/380f8794-6db3-45de-acf4-
3d5721138d26

(harvesting) issues and metadata immigration, and
formalisation (mapping). The submitted datasets
must conform to the Europeana Semantic Elements
(ESE) v3.4 or Europeana Data Model (EDM) specifi-
cations' and the Mapping and Normalisation Guide-
lines5.

Step 6 - Publication: The Europeana Office runs
the operations through the Europeana production
environment and the publication process. When all
processes are completed, the cultural heritage or-
ganisation receives a notification from the Euro-
peana Aggregation team that the data has been pub-
lished on the Europeana portal.

Step 7 - Update: When the cultural heritage or-
ganisation updates or creates new datasets, the Eu-

ropeana Operations team will start again from step
6.

4.2

Each aggregator can receive the provider's re-
sources in a metadata schema that meets its expecta-
tions, for example project “OpenUP!” makes use of
the ABCD(EFG) schema (OpenUp! Project, 2013), the
CARARE project (Fernie et al, 2013) has an en-
hanced subset of the CIDOC-CRM schema (Doerr et
al., 2007), and the ATHENA project has created the
LIDO (Cobum et al., 2010) (also a CIDOC-CRM sub-
set). The workflow that defines the process of data
submission may vary from case to case. Every ag-
gregator has the liberty to expand the general outline
of the submission workflow, in order to fit its expec-
tations. The general outline consists of 5 steps as pre-
sented in Figure 5 and described below.

Step 1 - Data mapping: the content provider may
or may not provide resources directly in aggrega-
tor’s preferable metadata description schema. As a
consequence, it is aggregators’ responsibility to con-
vert the provided data to the native schema, and this
process is called Metadata Mapping.

Step 2 - Data quality check: the content providers
should check the quality of their resources before
submitting them. For the purpose of quality control,
providers should use specific software tools that ag-
gregators have provided with. If the submitted data
don't comply with aggregator's quality standard,
then they have to be corrected and resubmitted.

Step 3 - Repository: a toolkit that serves as a data
collector (harvester) stores the mapped metadata
into specialised aggregators' central databases. Those
databases of metadata descriptions are being called
repositories.

Step 4 - Mapping to EDM (or ESE): the metadata
that are mapped in aggregator's native schema are

Data submission workflow

5 http.//pro.europeana.eu/documents/900548/683de455-27a7-4dd6-81c7-
928120957dfa
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transforming to either ESEv3.4 or EDM metadata
schema.

Step 5 - Transmission of data to Europeana: Euro-
peana collects the metadata from the aggregators
that are prepared via transfer protocols such as OAI-
PMH, or via FTP requests.

5. CASE STUDY: MUSICAL INSTRUMENT

MUSEUMS ONLINE

The Musical Instrument Museums Online or MIMO
delivered to Europeana more than 43,000 record

Content Provider

Mapping Tool
to native metadata

=)

items regarding musical instruments across six coun-
tries and it was the first time that an aggregator used
the Europeana Data Model (EDM). MIMO is a pro-
ject that reflects the process that a data provider
needs to do in order to deliver data to Europeana
(Europeana, 2011c). This section describes the proc-
ess from the data providers’ point of view, concern-
ing the original data mapping, the data quality
check, and the mapping from one metadata scheme
to another.

Aggregator

Europeana

Data Quality Check 1 -

'S
| repository
Mapping Tool 1
to Europeana's

metadata scheme J

Figure 5. The process of content submission to Europeana
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Initially, a data provider has to check whether the
format that his data are being represented. In the
case of MIMO, the original data were not according
to the EDM, but they were being represented in
LIDO's metadata scheme. Here is where Step 1 or the
data submission workflow should be taken.

The data provider moves on to check if the data
about to be delivered are in compliance with the ag-
gregator's rules and data policies. EDM allows dif-
ferent resources to be connected to each other, in
order to enrich the aggregated object. MIMO pro-
vided digital resources that span a wide range of
multimedia content from audio-visual to images of
musical instruments. Those objects could have more
than one digital representation, as shown in an ex-
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ample in Figure 6. In order to comply with the EDM
policy regarding usage and access rights, a decision
was made concerning the identity of each object: the
aggregator provided one edm:rights element to each
edm:WebResource. This was during Step 2 of the sub-
mission workflow. In order to implement the data
mapping MIMO had to link the LIDO properties to
EDM properties. For this purpose MIMO used the
EDM mapping template’. The process raised some
issues connected with the use of literals and refer-
ences in EDM's properties. Europeana does not use
any controlled list to define its contributors, so

6 http.//europeana.ev/portal/record/09102/33711D0A88BSAD
6D719112CDD9D37EE77526BC94.html
7 http.//labs.europeana.eu
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MIMO decided to use literals for the properties
edm:dataProvider and edm:provider. In contrast, the
properties  edm:isShownAt, edm:isShownBy, and
edm:rights support references, i.e. URIs taken from
controlled lists. By the time that MIMO was about to
deliver its data, the implementation of EDM retained
the rights management approach of ESE (one rights
statement per record). Generally, EDM intents to
provide a separate rights statements per resource at
the ore:Aggregation level and at the edm:WebResource
level. With this option enabled the rights statements
could be concurrent. Another objective that MIMO
had to deal with was the further enrichment of the
objects. MIMO had a lot of information additionally
to the description that the objects provided them-
selves. Thus, two different approaches have been
chosen:

e The first approach was to link the existing da-
ta to existing resources available in the seman-
tic web (for example, in order to provide spa-
tial information, MIMO used the contextual
entity edm:Place, using GeoNames® to match a
URI regarding the coordinates of a location re-
lated to the object).

e The other approach was to publish a new re-
source.

MIMO as an aggregator itself, created a domain-
specific thesaurus using the standard SKOS model.
This kind of information was linked to EDM via the
entity skos:Concept. The metadata representation was
in flat XML structure using the RDF syntax, due to
the fact that EDM XML schema was not stable dur-
ing MIMO's implementation.

6. CONCLUSION

Organisations that promote access in information
have an interest in reaching out more users and in-
creasing their website trafficking. Cultural heritage
organisations have the same interests. Nowadays,
users are attracted by the functionality that a service
offers and the interface it provides. Europeana is an
organisation that aims to develop a European Digital
Library that contains digitised material about the
European scientific and cultural heritage. Europeana
through its network of content providers, and gener-
ally its partners emphasises in innovative ways to
explore and exploit the current knowledge, and
transfer it to the public domain. By integrating the
Europeana API, organisations can give users access
to an unparalleled source of rich content. Profession-
als in the heritage sector might be interested in Eu-
ropeana because it is a platform for knowledge ex-
change between librarians, curators, archivists and

8 httpy//www.geonames.org

the creative industries. Also, Europeana is a prestig-
ious initiative endorsed by the European Commis-
sion, and is a means to stimulate the creative econ-
omy and promote cultural tourism.

There are many reasons why providing data to
Europeana is beneficial for an institution. Here are
just some of them:

e Europeana enriches users' experience; users
can find not only an institution collections but
also related information held in other coun-
tries, or in other formats, so the data, the con-
tent and the institution gain in visibility from
association with linked material.

e Users today expect data to be integrated; to be
able to see videos, look at images, read texts
and listen to sounds in the same place

¢ Europeana will expose metadata to search en-
gines, making deep web content accessible.

e Europeana drives traffic to the institution's
site by linking users back to your website.

e Europeana provides a set of APIs through
which the content of Europeana may be re-
used or returned in its enriched form by
Europeana partners.

¢ Knowledge transfer is a key reason for being
part of the Europeana Network. Europeana
gives an opportunity to keep up-to-date with
leading thinkers and practitioners in the fields
of metadata standards, multi-linguality, se-
mantic web, usability, geolocation and others.

The process of being Europeana partner is con-
stantly being simplified and every cultural institu-
tion is worth considering being a member of Euro-
peana Network. Europeana makes effort to automate
the process of content submission, in order to be
easeful and open to both partners and individuals,
who want to share their information.

SCIENTIFIC CULTURE, Vol. 1, No. 1, (2015), pp. 1-8
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