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Abstract:

This paper presents  the experience of the University Library “Svetozar Markovic” in Belgrade in the project “Europeana Libraries”. The aims of the project were to build a new library aggregator for Europeana and to enable access to the digital content from research and national libraries via Europeana in cooperation with TEL (The European Library) portal as an aggregator for library materials. “Europeana Libraries” was a two-year project which ended in January 2013. Experiences of the University Library “Svetozar Markovic” gained in the project are valuable and important for further developement of digitization in this region.

Participation of the University Library “Svetozar Markovic” in the development and implementation of new metadata standard EDM (Europeana Data Model) was especially important. EDM has been used since January 2012. It is a web based semantic model that substituted ESE (Europeana Semantic Elements) model for metadata. Thanks to the library partners and experts that were especially focused on metadata creation during this project, Europeana Libraries metadata working group prepared an EDM specification for library contents. This paper presents the specification defining which EDM classes are used in library context, relations between them and the EDM properties chosen to describe these relations. 
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Introduction
The University Library “Svetozar Markovic” in Belgrade participated in a two-year Europeana project, Europeana Libraries, which ended in January 2013. The library cooperated with interesting university and research libraries from Europe. Together they prepared multicultural, diverse and interesting environment available to all users in Europe and around the world. Spanish civil war photographs, Ottoman manuscripts, historical medical films, academic articles, journals, thousands of thesis and many other interesting materials are now available on Europeana portal. Experiences of the University Library gained in the project are valuable and important for further developement of digitization in this region. 
Europeana Libraries project

“Europeana Libraries” was a two-year project launched in January 2011. The aims of the project were to build a new library aggregator for Europeana
 and to enable access to the digital content from research and national libraries via Europeana in cooperation with TEL (The European Library)
 portal as an aggregator for library materials. Three equally important aims of project were adding five million new objects to Europeana, making available for the first time a full text search for some objects, and developement of EDM – a new metadata model for Europeana [1]. The project involved 25 partners from Europe, 19 out of which are research libraries including University Library “Svetozar Markovic” from Belgrade as the only partner from non-EU countries. When the Project finished in January of 2013 the following were created [2]:
· a valuable resource for scholars, with full-text search capabilities of written works,
· a robust network of national, university and research libraries and
· an efficient aggregation model that can be used by research libraries across Europe.
At first University Library’s task was to digitize and prepare metadata for two valuable and interesting collections from its fund: the collection of Ottoman manuscripts and the collection of Alexander the Great. However, at the end of the project, thanks to successful work and excellent results, it was decided that University Library will digitize and prepare metadata for more materials from its fund. One part of materials was selected from the special collections Miroslav Premru, Joca Vujić and Otto Karmin and the other part was selected from Old and rare books collection. All together more then a thousand documents were digitised and described with appropriate metadata.
Europeana Data Model – EDM
All material digitized for Europeana projects needs to be described with appropriate metadata. Metadata was created using Europeana Data Model - EDM. EDM is a new model for metadata creation implemented in 2010 but it is officially in use from January 2012. The model substituted Europeana Semantic Elements (ESE) model which was officially used for metadata creation in Europeana. EDM is aimed at being an integration basis for collecting, connecting and enriching descriptions provided by Europeana content providers [3]. It is a semantic-web based model designed by experts from libraries, museums and archives as a better solution for describing diverse cultural heritage objects that can be found in the Europeana portal. 
Europeana portal, Europeana.eu, was launched in November 2008, as a project funded by the European Commission. The main goal was to enable people to explore digital resources of Europe’s libraries, museums, archives and audio-visual collections. Those different institutions have naturally distinct ways of describing their objects, but the ones that wanted to provide their content to Europeana, had to conform to the interoperability solution developed for the early prototype of the portal, called Europeana Semantic Elements (ESE), which is a model based on an extended Dublin Core model[7]. 
Dublin Core is one of the most popular and easiest models for describing web resources. It is a simple model designed for all kinds of professionals and users, who want to describe web resources. This simplicity was also transferred to ESE which is the main problem of this model. Because of this lack ESE model does not allow describing complex resources like museum and archive material. The second problem is that ESE employed a ‘flat’ modeling approach, which does not allow for embedding links to external resources on the Web [9]. For that reason adjective “semantic” in its name is not so compatible.
EDM model was developed in 2010 in order to overcome the previously stated shortcomings of ESE model. It was designed to cover particular community standards for metadata (e.g. METS, LIDO, EAD), different ontology (DC, SKOS, FOAF) and authority databases. It supports the full richness of the content providers’ metadata, enables data enrichment from a range of third party sources and enables that part of more complex objects can be understood both individually and collectively [4]. 
EDM is based on several requirements and principles. The requirements state that EDM should [5]:

1. allow the distinction between the “provided object” (book, painting, movie, etc.) and its digital representation
2. allow the distinction between the object and the metadata record describing an object
3. allow multiple records for the same object containing different and potentially contradictory statements about an object
4. provide support for objects that are composed of other objects

5. have compatibility with different abstraction levels of description

6. re-use and extend elements from existing standards

7. have flexible support for describing contextual resources, including concepts.

To carry out the EDM’s tasks and requirements there is a wide range of elements for describing objects. Some are especially defined for EDM and the other ones are re-used from other schemas and namespaces: 
· RDF (Resource Description Framework);
· OAI-ORE (Open Archives Initiative Object Reuse & Exchange) for object representation(s) and for organizing objects’ metadata; 
· Dublin Core for descriptive metadata; 
· SKOS (Simple Knowledge Organization System) for conceptual vocabulary representation and 
· CIDOC-CRM (Conceptual Reference Model) for describing different concepts and relationships. 
EDM adopts an open cross-domain Semantic-Web based framework and it is based on RDF model. RDF model is a language for representing metadata about Web resources and information that can be indentified on the Web, even when they cannot be directly retrieved on the Web. It provides a common framework for expressing this information so it can be exchanged between applications without the loss of meaning [10]. The vision guiding RDF is that resources can be described by means of semantically meaningful connections between them, which allows representing structured information about any resource in the form of simple triple statements (subject, predicate, object) [9]. The core idea of RDF is indentifying things using Web identifiers (Uniform Resource Identifiers - URIs) and describing resources in terms of simple properties and property values which enable RDF to represent simple statements about resources as a graph of nodes and arcs [10]. RDF structure is embedded in EDM. It facilitates re-use and mixing different vocabularies, preserves original data and allows interoperability in EDM. For this reason the records had to be viewed as being made up of a set of separate statements which could then be redistributed across the EDM classes [6]. 
Link types are crucial to the ability of RDF to convey meaningful knowledge. These properties, together with types that can be assigned to the subject and object resources (classes) are defined in ontology [9]. Ontology represents an explicit specification of a conceptualization [12] and EDM reuses some of the available reference ontology. One is W3C Simple Knowledge Organization System (SKOS) which supports the use of Knowledge Organization Systems (KOS) such as thesauri, classification schemes, subject heading systems and taxonomies within the framework of the Semantic Web [13]. Europeana uses SKOS in order to build environment of interconnected controlled vocabularies that can be used to enrich existing object metadata. 
Other ontologies included in EDM are Dublin Core (DC) and Friend-of-a-Friend (FOAF). Dublin Core is the most famous and widely used metadata element set in a library environment. It is maintained by an open organization called Dublin Core Metadata Initiative (DCMI) (http://dublincore.org/) and gives us a compact vocabulary to describe the core features of cultural objects (creators, relation to other resources, subject indexing, etc.) [9]. On the other hand, FOAF is concentrated on description of the people and their activities. It is a simple technology that makes it easier to share and use information about people and their activities, to transfer information between Web sites, and to automatically extend, merge and re-use it online [14]. For that reason FOAF is appropriate for describing people ili individuals that take crucial part in the context of Europeana objects.
Because of different schemas and namespaces that are embedded in EDM there are certain namespace abbreviations that are part of EDM element names [5]:
· dc: http://purl.org/dc/elements/1.1/ 

· dcterms: http://purl.org/dc/terms/ 

· edm: http://www.europeana.eu/schemas/edm/ 

· rdf: http://www.w3.org/1999/02/22-rdf-syntax-ns#
· ore: http://openarchives.org/ore/terms/
· owl: http://www.w3.org/2002/07/owl# 

· foaf: http://xmlns.com/foaf/0.1/
· skos: http://www.w3.org/2004/02/skos/core#
· rdaGr2: http:///RDVocab.info/ElementsGr2/
· wgs84_pos: http://www.w3.org/2003/01/geo/wgs84_pos#/ 

· crm: http://www.cidoc-com.org/rdfs/cidoc_crm_v5.0.2_english_label.rdfs#
Europeana metadata working group, in collaboration with project partners, prepared several publications about EDM for content providers which can be used as handbooks. These publications are: 

1. The Europeana Data Model Primer that contains an explanation of the process of creating EDM model, its background and how classes and properties can be used together to model data;
2. The Europeana Data Model Specification V5.2.3 that contains an explanation of hierarchy of all classes and properties that could be used in metadata creation for Europeana;
3. The EDM Mapping Guidelines that contains explanation of how providers can map their data to EDM and give a definition of properties, information about data types that can be used as values and the obligation level of each property. 
All publications can be found on http://pro.europeana.eu/edm-documentation.
EDM classes and properties
All elements in EDM model can be divided into two groups, classes and properties. Europeana metadata working group, together with project partners, prepared EDM specification in which constructs defined as classes that can be used in a library context, the relations between them and the constructs defined as properties chosen to describe these relations are presented. These constructs represent a sub-set of properties defined in the main EDM specification. 
In the specification two types of classes are described, core and contextual, with the most appropriate corresponding properties for describing library materials. Core classes are mandatory and there are three of them. They give us information about the provided cultural heritage object itself (edm:ProvidedCHO
) and its digital representation(s) (edm:WebResource) separately (requirement 1). These two classes are connected through the third class, ore:Aggregation (Fig. 1) which is a pivotal object between them and it is also the place where the metadata relating to this whole object will be recorded [5]. 

Fig. 1. The Core Classes in EDM model [5]
Relations between classes are defined via corresponding properties. Classes ore: Aggregation and edm:ProvidedCHO are connected via unique identifier of the source object. This can be a full linked open data URI or an internal identifier [5]. For example, if a source object has an internal library identifier UBSM: ПБ4 127 it will be value of properties edm:aggregatedCHO (in class ore:Aggregation) and edm:ProvidedCHO. On the other hand, the connection between classes ore:Aggregation and edm:WebResource is defined via web identifier of the object. This is the URL (Uniform Resource Locator) of a web view of the object. For example, if an object has the URL http://phaidrabg.bg.ac.rs/o:654 then it will be value of properties edm:isShownBy (in class ore:Aggregation) and edm:WebResource. 
As Europeana works with over 1500 different institutions in Europe, it is impossible that all institutions provide metadata directly to Europeana. For all domains (libraries, museums, archives) there are aggregators, organizations which are intermediaries between data providers and Europeana. Information about data providers and responsible aggregators are stored also in class ore:Aggregation. For example, if University Library “Svetozar Markovic” is the data provider this information will be value of the property edm:dataProvider as a literal value (University Library “Svetozar Markovic”) or a web identifier of the library (http://www.unilib.bg.ac.rs/). An aggregator for libraries in Europeana is TEL and this information will be value of the property edm:provider also as literal value (The European Library) or web identifer of TEL (http://www.theeuropeanlibrary.org/tel4/). This properties are mandatory and it is recomanded that their values should be web identifiers. 

Another important and mandatory property in this class is edm:rights. This property has an URL value that points to the appropriate web page with information about the conditions under which digital representation(s) of the provided CHO can be used. Data providers can choose one of four right statements listed in Guidelines for the Rights in objects submitted to Europeana: Europeana right statements [17]. For example, if a data provider decides that a described object is accessible without charge, but its use is subject to the licencing conditions set by an organization giving access to it [16], then value of property edm:rights is http://www.europeana.eu/rights/rr-f.html.
Class edm:WebResource  is used for describing a digital representation of the provided CHO. It is possible that the provided CHO has more than one web representation. In this case, all these representations will be described using this class. Behind a property that represents URL of a digital object, as it is already said, there are two more properties for defining rights statements that applies to the digital representation(s) of the provided CHO. One is dc:rights and it is used for the name of the rights holder of this digital representation if it is possible or for more general rights information [5]. Another property is edm:rights which has the same meaning and values as in class ore:Aggregation. 
Class edm:ProvidedCHO  is used for the descriptive metadata related to the original CHO itself. This class has more than twenty available properties most of which are re-used from Dublin Core format. Information like title, publisher, author, contributor, year, subject of CHO, identifier are represented with this properties. 
Some of the values in the descriptive metadata can be seen to be related not to the object but to another resource in the description [4]. If source metadata contains additional details about an entity that is distinct from the CHO (e.g. date of birth for an author, different language versions of a subject term, different names of spatial locations or period of time) then this information could be captured in EDM using additional classes to model them as separate entities. Such values are properties of that separate entity, rather than a property of the CHO. The properties can be mapped by creation of an appropriate EDM contextual entity [5]. In order to exploit the rich data about CHOs metadata, for EDM model four contextual classes are defined (edm:Agent, edm:Place, edm:TimeSpan and skos:Concept) (Fig. 2). These classes provide answers to the questions who, where, when and what. The values of their properties are chosen from the standardized ontology, thesauri or classifications. They are associated with class edm:ProvidedCHO via corresponding values of properties.


Fig. 2: The Contextual Classes in EDM model[5]
Class edm:Agent is used for describing persons and even organizations with intellectual or technical responsibility according to CHO. Connection with class edm:ProvidedCHO is defined via property skos:prefLabel. Its value is the same as value of property dc:creator in class edm:ProvidedCHO which is a name of a creator of CHO. For example, if value of property dc:creator is Christensen, Heinrich this will be also value of property skos:prefLabel. There are also more available properties in this class that can help describing responsible pople like: skos:altLabel for alternative forms of the name of the creator, skos:note for some bibliographic notes, and properties edm:begin and edm:end that can be used for date of birth and death of author. For example, if the year of birth of Heinrich Christensen is 1849 than it will be value of property edm:begin. But if the year of death is unknown than „unknown“ can be value of property edm:end.
Classes edm:Place and edm:TimeSpan are used for representing spatial entities or locations and periods or dates identified by a data provider. All entities and locations names, created by the data provider, should be defined in class edm:Place according to some vocabulary or local convention. Latitude and longitude of spatial entities can also be presented. Properties of edm:TimeSpan allow for the description of the  beginning, duration and end of the period of time also according to some vocabulary or local convention. Fourth contextual class, skos:Concept, is defined for representing entities from knowledge organization systems (thesauri, classification schemes etc.) that are re-used to describe intellectual content of CHO. All these classes are connected with class edm:ProvidedCHO via values of appropriate properties. 
Process of mapping

“Metadata mapping is the process of identifying equivalent or nearly equivalent metadata elements or groups of metadata elements within different metadata schemas, carried out in order to facilitate semantic interoperability. Semantic interoperability is the ability to search seamlessly for digital information across heterogeneous distributed databases as if they were all part of the same virtual repository [11].” Another main thing is the intellectual process of metadata mapping which must be done by a librarian or another person who is familiar with the intellectual content of CHO and metadata schemas being mapped. 

At the beginning metadata for Europeana was created using ESE model. However, when EDM was implemented it was necessary for all data to be mapped in EDM. The already existent metadata in Europeana was mapped automatically. Providers had two possibilities. One was to create metadata using ESE or even Dublin Core model and then Europeana metadata working team would map them automatically. Most providers did so. Another solution was to create metadata directly in EDM which at first was a little bit complicated for most providers as EDM is a bit complex model. There are some rules that must be followed in the process of mapping data to EDM [5]:
1. providers do not have to use all available properties, only those that are marked as mandatory or for which they have appropriate data;

2. properties may have two values: reference or literal. Most properties can have either type of value but for some is specified;

3. whenever a literal value is used xml:lang attribute is mandatory to indicate the language of the value of property;

4. all resources mapped to EDM should have a unique identifier. It could be an absolute URI or a local identifier.
EDM offers a wide range of properties and sub-properties mostly defined in Dublin Core and Europeana namespaces. All Dublin Core properties, which were embedded in ESE model, are now part of the EDM model. This makes the whole mapping process much easier because all these remaining Dublin Core properties in ESE are mapped to the corresponding Dublin Core properties in EDM. On the other hand all properties defined in Europeana namespace are mapped in the way presented in Table 1. In one word metadata created using properties from Dublin Core and Europeana namespaces can be automatically mapped without any additional processing. All these elements are included in the EDM as properties because they allow more options for mapping to other data models and thereby enable increasing interoperability of the EDM [15].

	ESE element
	Property of provider Aggregation
	Property of provider ProvidedCHO

	ese:dataProvider
	edm:dataProvider
	

	ese:isShownAt
	edm:isShownAt
	

	ese:isShownBy
	edm:isShownBy
	

	ese:object
	edm:object
	

	ese:provider
	edm:provider
	

	dc:rights
	dc:rights
	

	ese:rights
	edm:rights
	

	ese:type
	
	edm:type

	ese:unstored
	edm:unstored
	


Table 1: Mapping process of properties defined in Europeana namespace to appropriate properties in EDM model
At the end of this paper we present one example of metadata record created using EDM model. This example, created by the librarians from University Library, presents the description of one CHO and its digital representation from Alexander the Great collection. The record has all core and some contextual classes described in the paper.  Some data like creator, identifier, edm:rigihts are already used as examples in this paper. 

Conclusion

EDM model is a complex model designed to enable describing diverse cultural heritage objects from cultural institutions in Europe. As a semantic-web based model it supports full richness of metadata records, enables data enrichment from a range of third party sources and allows embedding links for external resources on the Web. Creating links between library collections and other sources is crucial and can bring together people, organizations, places and subjects often widely dispersed. On the other hand embedding different ontologies in EDM allows for digital objects to be uniquely described by using standardized thesauri, classification schemes, subject heading systems and taxonomies. Although EDM seems complex, all these advantages allow that metadata records are described in a way that facilitates their re-use and exchange between libraries.
University Library “Svetozar Markovic” participated in the project “Europeana Libraries” and gained useful experiences in digitization especially in the metadata area. EDM metadata model was tested for the description of the material that University Library digitized for the project. All digitized material is from period before 20th century. It is valuable and specific in some segments which especially refers to the collection of Ottoman manuscripts. Testing EDM model in description of that kind of library material enabled librarians from University Library to get to know semantic web, its structure, advantages and possibilities. Also they get useful experience in metadata records creation using such kind of complex models and schemas.
Example:

<?xml version="1.0" encoding="UTF-8"?>
<record>
<edm:ProvidedCHO rdf:about="UBSM: ПБ4 127">
<dc:title xml:lang="ger">Zu Pseudo-Kallisthenes</dc:title> 
<dc:creator>Christensen, Heinrich</dc:creator>
<dc:date>1849</dc:date>
<dc:description xml:lang="eng">An article about the original Greek Alexander romance (known also as Pseudo-Callisthenes), written by Heinrich Christensen (1849–1912), a German philologist and historian, professor of Wilhelm-Gymnasium in Hamburg. As a researcher, Christensen was specialized in the Alexander romance, which was the subject of most of his works.</dc:description> 
<dc:description xml:lang="srp">Članak nemačkog filologa, istoričara i gimnazijskog profesora Hajnriha Kristensena (1849–1912) o originalnom grčkom Romanu o Aleksandru (poznatom i kao Pseudo-Kalisten). Kao istraživač, Kristensen se specijalizovao za Roman o Aleksandru, koji je bio tema većine njegovih radova.</dc:description> 

<dc:identifier>UBSM: ПБ4 127</dc:identifier>
<dc:language>ger</dc:language>
<dc:publisher xml:lang="ger">Frankfurt am Main : J. D. Sauerländers Verlag</dc:publisher>
<dc:rights>http://www.unilib.bg.ac.rs</dc:rights>
<dc:subject xml:lang="srp">Aleksandar Veliki (356BC-323BC)</dc:subject>
<dc:subject xml:lang="eng">Alexander the Great (356BC-323BC)</dc:subject>
<dc:subject xml:lang="srp">Aleksandrida</dc:subject>
<dc:subject xml:lang="eng">Alexander romance</dc:subject>
<dc:type xml:lang="eng">monograph</dc:type>
<dcterms:extent>20 cm</dcterms:extent>
<dcterms:medium>paper</dcterms:medium>
<dcterms:provenance>Ekslibris Dr Heinrich Christensen</dcterms:provenance>
<edm:type>TEXT</edm:type>
<edm:currentLocation xml:lang="eng">University library "Svetozar Markovic"</edm:currentLocation>
</edm:ProvidedCHO>

<edm:WebResource rdf:about="http://phaidrabg.bg.ac.rs/o:654">
<edm:rights rdf:resource="http://www.europeana.eu/rights/rr-f"/>
<dc:format>PDF</dc:format>

</edm:WebResource>
<edm:Agent>
<skos:prefLabel>Christensen, Heinrich</skos:prefLabel>
<edm:begin>1849</edm:begin>
<edm:end>unknown</edm:end>
</edm:Agent>
<edm:Place rdf:about="http://www.geonames.org/2925533/">
<wgs84_pos:lat>50.11667</wgs84_pos:lat>
<wgs84_pos:long>8.68333</wgs84_pos:long>
<skos:prefLabel xml:lang="en">Frankfurt</skos:prefLabel>
<skos:altlabel xml:lang="de">Frankfurt/Main</skos:altlabel>
</edm:Place>
<ore:Aggregation>
<edm:aggregatedCHO rdf:resource="UBSM: ПБ4 127"/>
<edm:dataProvider xml:lang="eng">University library "Svetozar Markovic", Belgrade</edm:dataProvider>
<edm:dataProvider xml:lang="srp">Univerzitetska biblioteka "Svetozar Marković", Beograd</edm:dataProvider>
<edm:isShownBy rdf:resource="http://phaidrabg.bg.ac.rs/o:654"/>
<edm:object rdf:resource="http://www.unilib.bg.ac.rs/repozitorijum/europeana/pb4/127/127.jpg"/>
<edm:provider>The European Library</edm:provider>
<edm:rights rdf:resource="http://www.europeana.eu/rights/rr-f"/>
</ore:Aggregation>
</record>
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The three core classes





ore:Aggregation


[aggregation identifier]





edm:WebResource


[identifier for web resource]





edm:ProvidedCHO


[identifier for “real” object]





The four contextual clases





edm:ProvidedCHO


[identifier for “real” object]





edm:Agent


[identification for agent resource]





edm:Place


[identifier for place resource]





edm:TimeSpan


[identifier for time resource]





skos:Concept


[identifier for the concept resource]
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� Cultural Heritage Object
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