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Abstract: The paper describes a set of software tools anadelogies followed by
the Hellenic Aggregator and Greek cultural, eduesti and scientific institutions in
order to contribute their content to Europeana. Stiéware tools are presented and
their impact on the publishing, aggregation andsetisination process of Greek
content to Europeana is described. The work of itedlenic Aggregator, the
methodologies developed and the new software tedigch were created improved
the publishing process of Greek institutions arahpted their content to Europeana.
During this process, difficult technical challengesre overcome and a clear path has
been created for Greek content providers who wékéto publish their content to
Europeana. The present study outlines the workuppating Europeana Semantic
Elements (ESE) metadata publication. New metadatdets such as the Europeana
Data Model (EDM) are under development and futuegkwshould be committed to
supporting them as well. The work presented in hislication is unique in covering
Greek digital content providers, which publish thebntent to Europeana. Without
the software and methodologies presented, hargeSireek digital content from
Europeana would not be possible.

Keywords. Europeana, OAI-PMH, Metadata harvesting, EDM, itasbnal
repositories, Digital Libraries, Aggregation, Leiwgn resources, Educational
resources, Cultural resources

1. Introduction

Repositories and digital libraries are widely dizited among European Countries. A
broad range of standards including various formdifferent content types and

multiple metadata schemes are used. This knowledtpesr in the cultural or in the

scientific sectors, should be accessible to Eunopeitizens for awareness and
dissemination as well as digital libraries and tigigital working environment should

be considered as a platform for sharing and dissztmg knowledge (Garoufallou

and Asderi, 2010; Garoufallou, Asderi and Koutsani2010)

. In order to cope with this need, various aggliegaischemes have emerged.
Europeana (the Digital Library, Archive and Musew Europe) is an evolving

service that tries to be a single access poinEtoope’s cultural heritage. According
to recent surveys (IRN Research, 2011), Europesaaaeérvice of vital importance for
European cultural awareness. In this context, aofetpecial software tools and
processes was developed in order to contributekGraetent to Europeana.

This article analyses the Greek paradigm, the plares and the toolset developed to
support Europeana data providers. This includeHbienic Aggregator (HA), the
Open Archives Engine (OAE) software, DEiIXTo web tom extraction tool, and
oaipmh.com online OAI-PMH protocol validator andalextractor service.



The structure of the rest of this text is as fobovection two (literature review),
describes the way that the countries have solvegreggtion issues through
Europeana and what is the state-of-the-art in aggi@n for Europeana. Section three
presents the current status of Europeana contgméegation and heterogeneity and
analyzes the example of Europeanalocal for twooread he reasons are

-a) this project contributed almost 30% of the aldé content in Europena (Rowlatt,
Davies, and Komen, 2011), and

b-many Greek cultural organizations build interop&atepositories and were
helped by the network and the tools that implentrnite the Europeana Local
framework.

Section four analyzes the heterogeneity and theeggtion problems of the Greek
cultural content. It describes an actual examplthefheterogeneity of the content in
EuropeanaSection five offers practical information to Greelltural organizations
that are looking to connect to Europeana. Sectiwmutlines the state of the Greek
digital content and proceeds with a detailed priediem of the HA, showing some
data related to the process that was deployedercéise of the HA. For example,
man-hours that people worked on the metadata tbsputhe content, costs associated
with technical work and theoretical/metadata relateork. In addition, it offers
practical steps for registering a repository to HW& (section 6.1) and including
participating organizations, development and pracesl It alsoexplains supperts
why the design decisions taken by the software reegs should be followed in
similar cases. Section seviEndedicated-t@resertging the software tools developed
in the context of this Work and how they were addpby the Greek cuIturaI
organizations-giv &
looeton—roight Sectrons elght refers to tbkmerrcan Farm SchooIAa:S) reposrtory
implementation, gives a practical example of thets@associated with technical work
and theoretical/metadata related work. Finallytisamine presents some conclusions
and future work.

2. Literaturereview

This section contains a description of the statthefart in aggregation for Europeana
and explains refereres-en how various countries, including Greece, have exblv
aggregation issues in the framework of EuropeanalLpwject and Europeana. The
metadata development, mapping and aggregation @ream easy procedwgeln
addition building interoperable repositories is wegrucial in the information
integration era. Cultural organizations in Greécather European and n&uropean
Countries have made efforts, either themselvesn&Rig Stiller, and Droge, 2012) or
through the framework of Europeana and its supgmrfirograms to tackle these
issues. For example, Europeanalocal created glatices network of interoperable
repositories and helped small cultural institutidasprovide content in Europeana
(this issue is analyzed on the next section). Europeana alsoeaffe great chance for
cultural organizations to build repositories andaoilitate complex problem solving
of metadata mapping and aggregation.

The Europeana Foundation centrally launched andeimmgnted tools for helping

aggregators and providers. In 2011, the EuropedfiaeQaunched the Europeana
Professional website (2011d), where librariansatus and archivists share digital
expertise. The Europeana culrural organization liayplemented different types of
aggregators. For example, country and projects egggors or independent
organizations that ingest cross-domain culturateanin Europeana (The Europeana



Office, 2011a). A technical working group was fodnén the framework of
Europeana Foundation. This working group providesful information and tools for
the Europeana Semantic ElementESE) and Europeana Data ModelEDM)
implementation and other metadata mapping and ggtioms issues, and helps the
participants and prospective cultural organizatidhat need to participate in
Europeana (The Europeana Office, 2011e).

Finally, successful case studies of EDM (The EuaopeOffice, 2011c) and ESE
implementation has been made in many countriesgpx@reece. For example, in
Poland the Poznan Supercomputing and NetworkingeCdRSNC, 2009a) Digital
Libraries Team (PSNC 2009b), which acts as thedfube Polish Digital Libraries
Federation and aggregates metadata from Poland®net and institutional
repositories, has a successful ESE case storytelm describes the steps towards
integrating the Polish content into the Europeamrdap and the way they mapped and
implemented ESE and how they helped by the Cor@decker of Europeana (The
Europeana Office, 2011b).

3. Europeana content aggregation and heter ogeneity

The Europeana service (Koninklijke Bibliotheek, 2D& designed to increase access
to digital content across Europe’s cultural orgations (i.e. libraries, museums,
archives and audio/visual archives). Europeanani®wlving service, which will
constitute an umbrella of European metadata frostriduted cultural organizations.
Europeana currently gives access to more than 2Bmitems representing all
Member States including film materials, photos, ngags, sounds, maps,
manuscripts, books, newspapers and archival paplkisprocess brings together and
links up heterogeneously sourced content, whictcdmplementary in terms of
themes, location and time. In February 2013, Ewanpks active partner network
consists of 2200 organizations from 33 countries.

In order to achieve these goals European Union (&uhched various projects. One
of the most fruitful was Europeanalocal (2008), avhian from June,*12008 to 31
May 2011. This project was designed to involve aoghport local and regional
libraries, museums, archives and audio-visual geshio:

a) make the enormous amount of content that they hohilable through
Europeana, and
b) deliver new services.

The project was funded under the eContentPlus Bnogie of the European
Commission and-concludedt resultedin a Best Practice Network of distributed and
interoperable repositories. Europeanalocal hada@ters from 27 countries, 1031
plus person months and €4.3 million budgBt Yp—te-date—fFebruary 2018
Europeanalocal partners had made availabtee&uropeana live service almosix
million6-600-000 items. Over 800 organizations that provided cant@obilized
across 27 countries, enabled and motivated locstitutions and their staff to
participate in Europeana by enhancing skills anubeise of key staff involved in the
project.

Europeanalocal also had a great impact on Europstasegy and awareness,
documentation and guidelines, workflows and ondcmhd support. For example,
Europeanalocal promoted aggregation, provided inédion systems and standards
in use, helped in improving the Europeana Sem&iiments (ESE) scheme, evolved
the Europeana Data Agreements, first tested anddad feedback in tools like the



ESE XML Schema validations. Additionally, Europeloeal partners benefited by
learning how to install OAI-PMH repositories, bettmderstanding the importance of
metadata and its impact on search results, netagitkiemselves, tuning harvesting
proceduresete (Rowlatt, Davies, and Komen, 201Blonetheless,-Rart of the
content that provided to Europeana via Europearalmoject came from the Greek
cultural organizations that btdlinteroperable repositories because of particigatin
this state of the art network.

In conclusion, the Europeanalocal project contedu26% of total current Europeana
content (February 2013). Technical and interopétahihallenges were overcome,
the network has made tremendous progress in coatgmegation and the European
aggregators’ infrastructure was enhanced. Howelesig-term systemic problems
such as financial problems and availability of died staff remained (Rowilatt,
Davies, and Komen, 2011). It is worth noting thatrently more content is delivered
to Europeana service not only from completed ptejéke Europeanalocal but also
from ongoing projects and initiatives.

4. Greek cultural digital content: heterogeneity and aggregation praoblems

In the fast-decade from 2000 until 2010, Greek cultural organizatioftibraries,
archives, museums) and academic institutions (émversities, Research Centers)
digitized various types of content in the framewak projects funded by the
European Union. The content was heterogeneous,ubecaf the organizatiohs
diversity. For example, libraries and archives hyosligitized texts and images,
museums digitized objects such as paintings fromibiions and states, sound
archives digitized audiovisual materials such ageiand television recordings. This
mosaic of digitized items presents the heteroggneit the Greek content in
Europeana.

Apart from the content diversity, the cultural angaations in Greece have different
level of expertise and skills concerning the impdeation of repositories and digital
libraries. Most of them faced various problems sasta) limited number of digitized
materials, b) absence of metadata schema, c¢) ldclOAl-PMH compatible
repositories, d) lack of qualified staff, and ejKeaof quality metadata descriptions.
These organizations through Europeanalocal hadpgortunity with the support
from the network to build interoperable repositeyi@ising open source software
DSpace, andb tackle all theeabeve issues by following metadata standards like DC
and ESE as well as aggregation standards such kPKIA.

The diversity of content, skills, repositories, aimdrastructure implies practical
aggregation problems. Academic libraries and théeHie National Documentation
Centre (NDC, EKT in Greek) aggregate their repo content through the
openarchives.gr service —the Greek digital libsarisearch engine (National
Documentation Centre, 2006). The engine was deedlope of the authors of this
paper by~ Bano$ {(paperco-author)as a free-langeservice and is now maintained
by NDC. The openarchives.gr has 4883 records from 64 repositories using mainly
simple DC.

On-the-contray; Greek cultural organization did not kele any aggregation progress
until the Europeanalocal project (2008-2011). Thkefulness of the software tools
described below, such the H#fatimplemented in 201@yfrom the Veria Central
Public Library (2010), the Open Archives Engine riBg, 2009), the oai.pmh
validator, ete—helped the content providers to build interoperaiglgositories and




allowedthem to provide their content in Europeana. Tiefp was both in technical
issues and in tackling metadata compatibility peoid. For example, most—the
repositories-ineluding-thesethat participated in the openarchives.gr search engine
they have implemented simple DC. The ESE schema (Thepeana Office, 2012)
needs morelement§eldslike the type of content, divided into text, imaayed video,
and other specifidata elemenfilds. The content provide were helped technically
by the Greek EuropeanalLocal team in batch impoudirtje ESE metadata fields and
values. For example, the DSpace plugin for ESE ¢B8a2010), developed by the
Veria Central Public LibraryMCPL) and the NDC (Houssost al, 2011), was a
useful tool for batch importing.

Finally, if we take into account that according ttee openarchives.gr the digital
content in Greece that is provided mostly by thaedamic and research sector is
430443 records, the3B03,:223482 that is provided through the HA to Europeana is
a significant amount of conteribout Fhe one-fifth (1/5) of the Greek digital content
and almost all the cultural heritage Greek digitattent is harvested by the HA.

5. Helping the Greek cultural organizations: practical steps for participating in
Europeana

This section provides the information and descriltee practical steps that
Europeanalocal provided to Greek cultural orgaiomatn order to assist them in
providing quality content to Europeana. Greeceigipdted in EuropeanalLocal with
the Veria—Central-Public—Libran{VCPL} that served both as partner and content
provider and by providing the Hellenic AggregatdiA). Since August 2011,
fourteen content providers, of which seven use B8psoftware, have followed
closely the Europeana standards and implementedfidhyd supported the ESE;
moreover their content harvested successfully ki tlwe HA (Veria Central Public
Library, 2010) and Europeana (Koulouris, Garoufalland Banos, 2010). By August
2011, the HA had provided 13823 items to Europeana (see also section six).

The most important aspects in the process of agatiEuropeana compliant digital
repository can be summarized as follows:

1.First-of-all, sSupport for ESE, which is virtually a new Dublin @oProfile,
developed by Europeana is paramount in order téllfils operational
requirements. Existing digital repository softwaregeneral does not support
ESE by default, ag is the case with Dublin Core (DC). Neverthelebsg, t
nature of the formats makes it feasible to altastarg software and data in
order to add support for ESE. Specific informatadrout the process can be
found at the DSpace plugin for Europeana Semankxné&nts webpage
(Banos, 2010), developed by the VCPL and the NDQu@do<t al, 2011).

2.After becoming familiar with ESE, the next steptire process is to use the
Europeana XML Namespace (The Europeana Office, 2@i0order to
augment existing systems’ configuration adding supfo the additional ESE
elements.

3.Finally, the repositorynusthas-tobe populated with the appropriate metadata
values. This task can beither performed either manually through the
appropriate user interface of each digital libraryautomatically by using
special software tools developed for this purp@een the widespread usage
of the DSpace software internationafiyd including Greece, the focus has
been the implementation of tools for this spegifitform.




In addition to modern digital repository platformtbere are also numerous digital
libraries built with older or closed source teclogis or legacy software, which do
not support OAI-PMH or any other form of automatietadata exchange. In these
cases, special techniques should be applied irr twdextract metadata through plain
HTTP requests and web content extraction usirgpecialtool developed for this
purpose called DEiXTo (okEiXTo) (Ntonas and Kokkoras, 2007). DEiXto, Helleni
Aggregator, Open Archives Engine and oaipmh.com tams created to help
organizations participate in aggregation schemeh s Europeana and assisting in
solving interoperability issues among distributegasitories. The following sections
present these tools.

6. The Hellenic aggregator for Europeana

By June 2012, fourteen Greek cultural organizatiomsre participating in
Europeanalocahereby-andwere making their metadata available to the Europeana
service. The situation was different in previousarge for example in 2010
((Koulouris, Garoufallou, and Banos, 2010) and ®il2 (Koulouris, Banos and
Garoufallou, 2011) there were less cultural orgatiins providing less content.
Table 1 presents the Greek cultural organizatibasgarticipate in Europeana as well
as the number of records they are sharing (dat@sdrom February 2013).

Table 1. Greek cultural organizations that participate indpeana

Figure 1. The Hellenic Aggregator architecture

The HA architecture is outlined in Figure 1. Theilmeomponent of the aggregator is
also the communication point with Europeana. Addily, the HAis employsing
two different mechanisms to extract metadata fragitad libraries depending on their
level of compliance with the standards. If a digltrary is supporting OAI-PMH
and ESE, the communication with the aggregatoreidopmed by using the OAI-
PMH protocol. On the other hand, if the digitakéiby is using legacy technologies, a
special proxy is necessary. Deixto Web data extna¢ool is used as an intermediate
to crawl the digital library, extract metadata, gate ESE XML files and
communicate with the HA using OAI-PMH to share nieta.

Essentially, becoming part of Europeana means Euappeana is able to retrieve
specific information from a digital library. One waf achieving thisdeirg-sueh-a
thing would be to connect with each digital library ugithe appropriate network
communication protocol and retrieve the followiregat

¢ Metadata (descriptive, administrative) describindjgital object. The metadata
must be mapped to the ESE v3.4.1 (The EuropearneeQ#012),

o A preview or thumbnail of the described object,

¢ Persistent identifiers - active and stable linksh® described digital object on
the provider’s site or the portal’s site.



Obviously, the amount and type of content, the et infrastructure, the output
formats and the documentation available can vagypifstantly among all these
content providers. Some examples to highlightdiversity are listed below:

e The digital repository of the Aristotle Universityf Thessaloniki (2010) is
| based orthe Invenio platform (CERN, 2012) and useshg MARC21 as its
underlying metadata format.

e The digital library and institutional repository tte University of Macedonia
maintained by the Library and Information Centr@Q@) is based on an old
version of the DSpace platforrM(T Libraries and Hewlett Packard, 200&2hd

| s usesng Dublin Core as its underlying metadata format.

e The digital repository of the Veria Central Pulilibrary is based on the newest
version of DSpace and is capable of exporting natath RDF and METS
(Library of Congress, 2012) besides Dublin Core.

e The Music Library “Lilian Voudouri” is based on aqgprietary ASP platform
and cannot provide any kind of XML encoded metadata

It is, therefore, practically impossible for Eurape to work individually with every
content provider due to the enormous amount of wbek the harmonization and
normalization of metadata would require. As a resbBuropeana works with an
intermediate layer of content providers, the aggt@c.

The HA (Veria Central Public Library, 2010) funai® as an intermediary on a
national level, retrieving data from each partitippg organization and creating a
single communication point with Europeana. Whatrisre, the HA’s role within
Europeana is not restricted to submitting metadsggregators also play a key role in
other fields:

¢ Disseminating the vision and objectives of Europeao their network of
institutions in order to increase support for amebivement with Europeana.
e Generating discussions amongst partners and prmayvidaluable feedback to
| Euroipeana.
e Promoting and implementing standards further altimg content provision
chain.

¢ Providing domain specific expertise and skillsrtstitutions and Europeana.

An outline of the architecture of the HA is presehtn Figure 1. The system is
| implemented in order tbe-able-tacope with digital libraries supporting OAI-PMH as
well as older systems without interoperability $ee¢. A detailed presentation of the
software used in the HA is presented in sectioesev
The HA was developed by the members of the Eurcgdasral Group in Greece over
a period of six months. Development involved init&gscussions between the whole
group concerningfer the specific standards and technologies to be .u$kd
sSoftware development was performed by a single dgexlover a period of three
who-wasfully-committedfor-threeperson monthge-the-project The outcomes were
continuously evaluated by the group. No furtherearges were necessary as the group
was using existing an server from Veria Centrallieubbrary’s infrastructure and
open source software tools.

6.1 Steps for registering a digital library to thiellenic aggregator



The process of registering a new digital library ttee Hellenic Aggregator is
described below:

| 1. Initial contactis has-te-banade between the digital library administrator and
member of the EuropeanalLocal Group in Greece. Tditadlibrary web site
| is examined by an expert whiecidescencludesvhether it contains content
suitable for Europeana.
2.If the digital library supports OAI-PMH, an expdrom the Europeanalocal
Group conducts metadata tests of the digital lbrasing the Europeana
| Content Checker (Europeana, 2010) and oaipmh.cdisater. fr-cae there
are problems and deviations from the protocols, thgital library's
administrator is advised to make the necessarygdsaand the process is
repeated.
3.If the digital library does not support OAI-PMH, DHo0 software is used to
harvest the required metadata from the target Hpslges.
4.As soon as the digital library's metadata comphéh Europeana standards, it
is registered to the HA and periodic harvestinigitsated.
5.The HA performs validations on the registered digiibraries at regular
| intervals and proposes solutions fextentialproblems. For example, if there
is a problem with the OAI-PMH web service of a @nit provider, the
administrator is notified and the library is remdwemporarily from the main
index until the problem is resolved.
6.Content Provider Agreement is signed by the digjibaary director.
7.The digital library content is published in Europaa

During the process of registering the 14 participastitutions to the HA, a variety of
issues occurred:

e The most common problem was the sub-optimal cordigon of the OAI-PMH
service of most digital libraries. Most of the tispegDAI-PMH support was
configured with the default settings and was noetluto the exact needs of

| each digital libraris collectiors. Fortunately, the solution to this issue was
easy as the EuropeanalLocal Group helped eachuiiwtitto configure their
systems correctly.

¢ Another important issue was the lack of Europeagraghtic Elements support
in all libraries. This problem was resolved usihg fppropriate ESE plugin
and configuration for each type of digital libragftware.

¢ Finally, the legacy digital libraries participatirig the HA posed a serious
challenge to data extraction. This was due to teasons: a) the legacy html
markup used, and b) the slow performance charatitariof the old systems.
Deixto Web data extraction software operators loafibtus on the intricacies
of each library in order to be able to extracttlaél necessary information and
generate ESE compliant metadata.

The data are related to the process that was dmplay the case of the Greek
Aggregator. Man-hours that people worked on theadst to publish the content,

| costs associated with technical work and theoréticsiadata related worlete are
presented.

6.2 Software tools



The software infrastructure of the HA consistshoke different tools which function
complementarily in order to implement the full tfecle of digital library validation,
data extraction, storage and communication withogeana. The core of metadata
harvesting, storage and communication with Europaanmplemented bthe Open
Archives Engine while specific data extraction taskre handled by DEiXTo
software. Finally yet importantly, OAI-PMH protocasupport and standards
compliance for all partners is evaluated using digom.

7. How the providers may use the softwar etools

This section presents the tools that the HA deeslofhrough the Europeanalocal
projectin-erderto meet the demands of both diversity of contemt the technical
infrastructure of the repositories and digital dibes of Greek cultural organizations.
Some of the tools like DEiXTo have been developgdther researchers and adapted
by the HA in order to target more effectively someltural organizations and
maximaze its outcome.

7.1 Open Archives Engine

Open Archives Engine (OAE) (Banos, 2009) softwaesm ®e used to create a
metadata aggregator and search portal using OAI-RMHbled, web accessible
digital repositories. OAE utilizes the OAI-PMH poabl in order to retrieve metadata
from multiple digital libraries and create an indahich in turn can be used not only
to search and filter information but also to expoformation in a variety of formats
such as OAI-PMHDC and ESE. Additionally, OAE leverages the techggl of
DEIXTO in order to extract metadata from legacyitdigibraries.

The main components of OAE are the metadata haastl the web interface.

7.1.1 OAE metadata harvester

The OAE metadata harvester is responsible for atimgewith digital libraries and
extracting their metadata. After retrieving the atetta from a content provider the
OAE software applies filtering and normalizationteiques in order to prevent errors
and increase the quality of the metadata.

e XML document encoding and structure is checked gqugime HTML Tidy
library (Ragget, 2008) and a number of errors aagladding missing tags or
removing and resolving inappropriate XML charactas resolved.

¢ Validation against ESE and DC XML Schemas (DCMB8pis performed.

¢ Validation for invalid metadata values such as lidvlRLs, dates or missing
fields is performed.

e Special library-specific bug fixes are applied.

Finally, system indexes are updated and the HAe#ly to publish the aggregated
data, either through the Web Service or throughited Interface component.

7.1.2 OAE web service

OAE web interface is responsible for creating a weltal from which users are able
to search, browse and view metadata records arigatavo the original archives. It
can also help for outputting metadata in a vargdtjormats such as DC and ESE, as
well as OpenSearch (2011) adavascript Object NotatichSON(1999). Currently,
Europeana communicates with the HA using the OAIFPKterface.




OAE web interface enables normal web users to broausd interact with the
aggregated contents. Nevertheless, due to theenafuhe Europeana project these
features are currently disabled and only the OAIHPWeb service is available.

7.2 DEIXTO

The broad and diverse sets of digital librariedimgl to contribute their content to
Europeana have posed great technical obstaclesciakp on the level of metadata
harvesting. Digital libraries developed in the pdistnot support technologies such as
OAI-PMH or any kind of metadata extraction usingbwservices. As a result, the
inclusion of such libraries in the HA and the Ewrapa would be impossible without
the use of advanced data extraction tools sucHEasT.

DEiXTo (Ntonas and Kokkoras, 2007) is a powerfubvwgata extraction tool that is
based on the W3C Document Object Model (DOM) (W3@)5). It allows users to
create highly accurate "extraction rules" (wrappénat describe what pieces of data
to scrape from a website. DEiXTo consists of tteegarate components:

e DEiXTo GUI: an MS Windows™ application implementing a friendly
graphical user interface that is used to managedidn rules (build, test,
fine-tune, save and modify).

e DEiXToBot: a Perl module implementing a flexible and effitiesieepy
Mechanize agent (essentially a browser emulatqralge of extracting data of
interest using GUI DEiXTo generated patterns. iitams best of breed Perl
technology and allows extensive customization. Thuacilitates tailor-made
solutions.

e Command Line Executor: a stand-alone, DEiXToBot-based, cross-platform
utility that can massively apply an extraction role multiple target HTML
pages and produce structured output in a wide tyasfeformats.

DEiXTo can contend with a wide range of websitethwiigh precision and recall. It
provides the user with an arsenal of features ajnaihthe construction of well-
engineered extraction rules. Wrappers built withl&EiXTo can be scheduled to
run automatically providing automated access tous®s of interest and saving users
a lot of time, energy and repetitive effort.

DEiXTo extracts data and stores it in various famnsuch as XML, Excel, CSV,
RSS, Text, OpenDocument Spreadsheet and HTML. deroto facilitate data
extraction for the HA, a special output plugin Heen developed for DEiIXTo in
order to generate ESE XML files.

7.3 Oaipmh.com

The process of validating an OAI-PMH enabled diditarary is quite complex and
may become tedious when dealing with a large nurobeigital libraries. A digital
library willing to contribute its content to Eurcgea must be capable of
communicating with the OAI-PMH. Additionally, the atadata that becorme
available through OAI-PMH must be compliant withesific schemas, th®ublin
Core Metadata Initiative(DCMI) and the ESE. Thus, exteanity-checks must be
performedton the metadata provided in order to ensure theirectimess. In order to
alleviate the task of validating a large numberlibfaries contributing content to
Europeana, a novel online tool has been develdpaighmh.com is a web application
capable of performing all the necessary checksimedjio ensure that an OAI-PMH
enabled digital library is ready to be part of Epgana.



Oaipmh.com (Banos, 2011) consists of a server-sigglication running in the
background and a modern web interface running erctient. Users can utilize the
web site of oaipmh.com in order to issue commarmghe application, which
performs all the necessary actions in the backgtolihe results appear on the user
interface in real time. Users can either validawigtal library or download all the
records from one or more digital libraries in thedmputers.

¢ Validation: The validation of an OAI-PMH enabled digital libyarequires
only the submission of the OAI-PMH web service URAfter retrieving the
URL, the server-side application issues all OAI-Pllbinmands to the digital
library and evaluates the output according to thedards. After this process
is completed, the user is presented with a chaakligalidation checks, which
have been performed, and their results. The véabdathecks that are
performed, are based on the XML Schemas of DC &H &s well as the
Europeana Guidelines for digital libraries.

e Metadata extraction: Users can input a list of OAI-PMH URLs and retriale
the metadata records which are available from tiremparallel. Using this
feature, users can retrieve a large number of rataecords from multiple
libraries rapidly and easily; thus, enabling usersnspect and evaluate the
metadata records.

Thuss—cenelude, Oaipmh.com has improved the process of validatiegy and
existing OAI-PMH enabled libraries; anyone concdroan evaluate digital libraries
using a quick and intuitive tool.

- { Mopponoinénke: AyyAikd (H.B.) J

Figure 2. Oaipmh.com validator

8. Successful Greek IR implementation in the framework of Europeana: the
American Farm School case

The American Farm School Archives and Historicall€xion (AFSAHC) came
under the administration of the Dimitris and AliRierrotis Library in 2001. The
AFSAHC contain precious documents relating to tbenflation of the American
Farm School (AFS) and its history such as corredpooe, reports, photographs and
artifacts.

In December 2007, the ARSwasbeeninvited to participate in the Europeanalocal
projectthat-was-beinded in Greece by a project team from the VCPL. Hodusion
of collections of the AFS Archives into the Europaaservice, provided further
incentive and mobilized the transformation of cqueotography collections into
digital format.

In orderfor-this to be accomplisked this taskandalong with the processing of existing
unsorted records, simultaneous selection for praten and digitization of 1000
core photographs from three major AFS colletidar the EuropeanLocal was
carried out. Scanning and selection procedures @med in January 2008 and
ended in spring 2009. Bbse collections ar®liscellaneous AFS photo€ard Postal
collectionands-wel-asdocuments and scanned artifacts fromQlids School

DSpace software was selected as a platform in eodewild the digital archive and to
organize AFS’s collections. Configuration, paransetion and installation were
outsourced. Setting up servers and a staff-traisgminar took place in July 2009.
Metadata description for 1000 digital objects usihg DC schema started in July
2009 and ended in October 2010 (American Farm ScB6a0).



8.1 Budget considerations

The cost oBalary—fer outsourcing configuration, parametrisation, ifatan of
DSpace as well as training and maintenancesomatere 2,000€. ThechoseniF
Equipmentanderves-that selected-semasHP Proliant ML115serve} with extra
RAM at and-costof 1,:500€.

8.2 Outcomes

Digitizing a significant part of AFS collections awaccessible information that was
previously only available to a selected group ofesschers who &re able to
undertakeanted-to—perfornon site researciNow Yuserscan search the collections
rapidly and comprehensively from anywhere at ametand —Fhey-ecanfind what
they are lookindor quickly and independentlythus increasing use of collections.
Research questions increased and almost half abthlereference questions provided
are aimedatfer AFSAHC. The user bas@ngespansfrom university studentstho
seeling information for their dissertations, to publishe#se requeshg permission to
use photos from AFSAH®@ite their publications, to alumni who request photbthe
times they were students or who want to donateqdfarte picture archives and AFS
staff.
Digital provision of archives facilitates learniagd scholarship. A collaboration with
the Department of American Literature and Cultafethe English Literature School
of Aristotle University of Thessaloniki commenceadarder to initiate an internship
program under the titleGreek-American Cultural Exchanges: Archival Reshaat
the AFS The internship program aims at fourth-year or BtAdents with an interest
in exploring America’s global role and studying therceptions and impact of US in
| Greece. Students learn to perform research inigmal archive settingtThey learn
how to search in the AFS digital collections enmitent and they contribute an
| article to the AFS newsletter and the American BidResource Portal (ASPR)
Thus, they organize literary group activities btey evenings, film-screenings, etc.)
in collaboration with the ASRP team and the AFSdirftom D. Koutsomiha, AFS,
15 February 2013).
The AFS case study, shows practically havitural Gutturaltorganization in Greece
helped by the EuropeanalLocal and the tools tlhahas developed may—in
implemening interoperable repositories. This is the main reasd presenting
extensive numbers and data given for Europeanaljomgkct. Details of costs in
monetary and manpower terdvan-hoursthat-peopleof worked on the metadats
publish-the-content—costd associateavith technical workand some comment on
the impact-theoretical/metadatarelategrk-as-well-as-the-impact-thaf this digital
archivehas-inonthe community is presented in this section to kgt the impact of
Europeanalocal in small cultural institution.

9. Conclusions and prospective

Greek Cultural Heritage Institutions implemented and amm¢ to implement rich
repositories, digitizing and preserving valuablstdric and cultural content. Many of
these cultural repositories were built though theopeanalocal project, which gave
| the opportunityto ir small organizatiog like the AFS, to implement interoperable
repositories, to promote and preserve their confBm¢ Europeana Network Greek
team, which was formed through the EuropeanalLoagéet, is dedicated to support
GCHls effort to publish and enrich their contenisseéminate and preserving it
| through Europeana. In order to support their catieeFuropeana Network Greek



team has developed a set of software tools as agelbest practices to implement
interoperable digital collections, thus reducing ttost and the human effort. The
AFS is a successful example of good practice byHekenic aggregator concerning
developing a digital repository, digitizing conteapplying metadata, train staff and
bring value to the organization.

The GCHIs have to exploit the technical and cogeiticapital created by

Europeanalocal to implement digital repositoried #&m contribute more content to
Europeana. These synergetic schemes, especidtigay’s economic crisis, enhance
the viability of the GCHIs and their content.

In the context of economic crisis, the EU fundsegaty the cultural organizations the
opportunity to build infrastructures and to digitizontent. Greek academic libraries
are still enhancing their digital content through &ructural funds. This will increase
the Greek digital (cultural) content, which may aeailable through Europeana.
While the Greek economis shrinking rapidly, cultural industries and touriss well
as the multidisciplinary cooperation provides aagrehance for Greek culture and
economy to uséuropeana and the EU funds-asa development aid. Beyond the
economic crisis, the information-integrated envinemt demands synergies and
cooperation between the multiple disciplines ofoinfation providers (archives,
libraries, museums, private sector companies,. étor)example the Stavros Niarchos
Foundation Cultural Centre (SNF, 2011) is funding hew buildings of the National
Library and Opera House of Greece, supports noitpsodanizations such as the
Future Library, public libraries across Greece adl ws funding research in the
cultural sector. It is widely believed that thisut be a good example to follow in
order to launch a new era in information integratimd enhancement of information
services in Greece. In this context, an officiatioreal aggregator service has to
emerge from Hellenic Aggregator, utilizing the ¢ixig knowledge, software tools
and infrastructure built through the EuropeanalLqmalject in order to support all
Greek institutions in this difficult financial cits
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# Organization

Records

1 Pandektis - National Documentation Center of Gre&a®2485

(http://pandektis.ekt.gr/)

2 Medusa - Veria Central Public Library2.188

(http://medusa.libver.gr/)

3 The Historical Archives of the American Farm Schodl 1.007

Thessaloniki (http://ouranos.afs.edu.gr/dspace)

4  Technical Chamber of Greece Regional Departmefoofu 216
(http://lib.teekerk.gr/)

5 Central Library of NTUA (http://dspace.lib.ntua)gr/ 3.769

6  Music Library - Lilian Voudouri (http://digma.mmbrg.gr/) 7.053

7 Corgialenios Digital Libran 7.381
(http://www.corgialenios.gr/library/)

8 University of Athens - Pergamos digital librar24.663

(http://pergamos.lib.uoa.gr/)

9 Hellenic Ministry of Educatio — Eductional Televisior 661

(http://www.edutv.gr/)

10 Anatolia College - Digital Archives & Special Catlions 447

(http://www.anatolia.edu.gr/digitalarchives)

11 Technical Chamber of Greece Library (http://libréeg.gr  5.78:

12 Serres Central Public Library (http://ebooks.sdvrgt) 464

13 Levadia Central Public Library (http://ebooks.lizdia.gr 142

14 Athos Memory (http://www.athosmemory.com/) 27.223
Total 103.482

Table 1. Greek cultural organizations that participate indpeana
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Figure 1. The Hellenic Aggregator architecture

Web sites without
OAI-PMH & ESE support

In order to validate a digital library, please insert its OAI-PMH URL and press Go. For more info about OAI-PMH please check help.

CAPHELRL http:/imedusa.libver.grioaifrequest
options: ¥ Use Cache
Identify ListSets Validation (24) |2 XML Result (820 bytes) ‘ A R?
ListMetadataFormats . HTTP status 200
. Content type text/xml;charset=UTF-8
. Content XML checked

. Downloaded file size 820 bytes

. Request time is 0.163617 sec

. Found set "Apyupoypucoyoia” with setSpec "hdl_123456789 2173"

. Found set ""Apuwjpa =npohpadou” Mepiodixd Tou MokmiaTikod Opikou ZnpohiBadou” with setSpec

ListRecords OAl DC
ListRecords RDF

ListRecords ESE "hdl_123456769_3209"

~ & o B G RS

=

. Found set "Bifikia (Movoypagies - ApBpa)" with setSpec "hdl_123_802"
. Found set "Eoves” with setSpec "hdl 123456789 2174".
. Found set "EpnuepiBes - Mepiobikd A K.B.B" with setSpec "hdl 123456768 2640".
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@

Hiie =

Figure 2. Oaipmh.com validator
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