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1 Overview

The Open Archive Initiative (OAl) is a coordinatadtivity dedicated to solving problems of
digital library interoperability by defining simpj@otocols and standards.

The first result of this initiative was the Santa Eonvention [1], which resulted from a
meeting held in October 1999. Its motivations wehe fast growth of the Internet and its
adoption by scholars as a medium of choice forisgaesults; slow traditional publishing
model for the scholarly fields rapidity of advanciansfer of rights from author to publisher
blocking dissemination of results; peer-review stmes working as a barrier to new ideas,
articles from prestigious institutions were favaljreubscription prices becoming too high for
libraries. The initial OAI target repositories weeeprint archives, where research papers
submitted by authors are stored.

After considering the complexity of the problem,ettSanta Fe recommendations to
interoperability were restricted to the level of tagata harvesting. The mechanisms for
establishing this interoperability were three-fold:

1. the definition of a set of simple metadata elemertte Open Archives Metadata Set
(OAMS) , which could be expressed using the Dulfliore Element Set, with
gualifications in some elements, to enable docurdescbvery among archives;

2. use XML as a common syntax for representation eargsport;

3. definition of a common protocol - the Open ArchivBsenst Subset to enable
extraction of OAMS and archive-specific metadatafiparticipating archives.

A modified version of the Dienst protocol [17] wased to prove the concept. This was the
basis for a new protocol, the Protocol for Metadd#avesting (OAI-PMH). The purpose of
the OAI-PMH protocol is to transfer metadata frareource archive to a destination archive.

The first version of OAI-PMH was released in Jagui01. The current version is 2.0, which
resulted from a major revision of the protocol, avak released in June 2006 [2].
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2 The OAI-PMH protocol

OAI-PMH “provides an application-independent infgeoability framework based on
metadata harvesting.” [1]. OAI-PMH is based on ianttserver architecture and uses XML
over HTTP.

An overall picture of what is OAI-PMH is shown iRig. 1. In simple terms, data to be made
available by entities named Data Providers is naessible trough OAI-PMH servers, seen
as Repositories. That data can be collected by EMIH clients, named Harvesters, which are
operated by entities called Service Providers @ledities are named “services” because it is
assumed that they will reuse the data harvestptbtade some kind of service).
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Fig. 1. OAI-PMH: overview and structure model

2.1 OAI-PMH Characteristics

OAI-PMH doesn’'t support searching, because the quapis to transfer defined sets of
metadata between repositories. The services prdwger the data are outside the scope of
the protocol. This also means that it's scalabéeabise all the data needed can be stored in a
central repository and searches or processing eaoibe locally.

There are two types of harvesting criteria that ts@yombined in an OAI-PMH request: sets
and datestamps. The data made available in a teposan be grouped in sets. A repository
must have at least one set, but data providerstrdigtide to publish several sets (those sets

1 Image taken from <http://www.oaforum.org/tutotiiaiage/structure-model.gif>
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can be disjoints or overlap, i.e., a same recondbegong to more than one set). The sets can
be structured also in multiple levels (so sets ltave sub-sets). When harvesting using set
selection, all records from that set and descenskatist are given in the response Harvesting
using datestamp selection can be used to requéstl@nrecords within a set which were
created, deleted, or modified in a specified datge.

Requests in OAI-PMH are submitted using either HRETP GET or POST methods.

Responses are always XML documents encoded in YTefforming to an XML Schema,

and have a description of the request being resgmbridublin Core [4] is a mandatory format,
the least common denominator of interoperabilityf B repository can also provide the
records in other metadata formats.

An important feature of OAI-PMH is it's simplicityequests are simply one GET or POST
request, responses are given in XML and the prbiscasynchronous (the only information
the client needs to keep is the resumption tokefrafge sets of records).

2.2 The main concepts of OAI-PMH

2.2.1 Participant Types

As intended in the Santa Fe Convention, two pgdici types were defined: Data Providers,
which are entities that support the OAI-PMH as anseof exposing metadata; and Service
Providers, which use the harvested metadata td balle-added services.

Some systems may act as both.

2.2.1.1 Data Providers

Data Providers refer to entities who possess migtadal are willing to share this with others.
These entities provide free access to metadatamarydoffer free access to full texts or other
resources (but that will be out of the scope efpihotocol). One of the goals of OAI-PMH is
to provide an easy way to implement a low barridutson for Data Providers.

2.2.1.2 Service Providers

Service Providers are entities who harvest daten fidata Providers in order to provide
higher-level services to users. Typical services sgarching, browsing, etc. An interesting
scenario is when Service Providers can procesddtaeand use it to provide services as Data
Providers (such as, for example, harvesting all rtdieords from a group of libraries and
provide them again regrouped in new sets mixingnacfrom more than one source).
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2.2.2 OAI-PMH Software

2.2.2.1 Harvester

A harvester is a client application that sends ®MH requests. It is operated by a Service
Provider as a means of collecting metadata fronogiéqries. It is the mechanism Service
Providers have to retrieve data from Data Providers

2.2.2.2 Repository

A repository is a server accessible in a netwolite do process OAI-PMH requests. It is
managed by a Data Provider to expose metadatatiattpurpose of being harvested. To
explain what is the Repository there are three eptscthat must be described as well:

« resource — what the metadata refers to, the nature of wisiclutside the scope of the
OAI-PMH.

+ item— a constituent of a repository from which metadsdiout a resource can be
disseminated.

« record — metadata from an item, in a specific metadatadb, encoded in XML.

2.2.2.3 Deployments examples

It is possible to see in Fig. 2 a network of Systesupporting OAI-PMH. There are several
Data Providers and Service Providers. Each SeRiogider harvests data from several Data
Providers.

Data providers

) i 1 Y T,
) L7} | | | 4 ]

'I ' A AT [ Harvesting
A | |/ basedon

Service prowdem

Fig. 2. Multiple Service Providers

A more complex example can be seen in Fig. 3, @orktof Systems supporting OAI-PMH.
There are several Data Providers for each Serviogider, and also an aggregator that
harvests several Data Providers, which can infeed Service Providers.
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Data providers

F Aggregator

Service providers

Fig. 3. Aggregators

2.2.3 Metadata Formats

OAI-PMH makes use of the metadata of resources &e®DF file), and not resources
themselves. Below the resources are items, the ahastact entity in OAI-PMH. An item has
a unigue identifier and is the entry point for tle resource metadata. Below the item are
records. Records have unique identifiers and corita metadata in a specific format in
XML: MARC, Dublin Core, Qualified Dublin Core, MOQSMETS, The European Library
application profile for objects (TEL-AP), etc.

2.2.4 |dentifiers

An identifier in OAI-PMH must be unique so it canambiguously identify an item within a
repository. The unique identifier maps to an itemg all possible records available from a
single item share the same unique identifier.

The format of the unique identifier must correspaodhat of the URI (Uniform Resource
Identifier) syntax. The scheme component of thequaiidentifiers must not correspond to
that of a recognized URI scheme unless the idertiftonform to that scheme.

Unique identifiers play two roles in the protocwl:the response for the verbs Listldentifiers
and ListRecords to identify each record; and touest| a specific record in the request
GetRecord.

2.2.5 Repository Sets

Sets are an OAI-PMH mechanism to allow for harwgstif sub-collections, whose semantics
are defined outside of the protocol. Sets are ddfiny conventions established between Data
and Service Providers, or just by the Data Provi@ilaey may be several logic aggregations,
like: Journal issues, Institutional Repositorie®rigt Archives and Collections with some
kind of associated semantics.

In The European Library an OAI Set will be avaikaln the portal as a collection. As such, it
will have a collection description in the portal.
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2.2.6 Deleted Records

A deleted record means that the record was ontteirepository but it is no longer available.
There are three types of support for deleted record support, persistent and transient. No
support means that the repository is not able &pkigack of the records that have been
deleted, and therefore does not support this featersistent means that when a record is
deleted in the repository, it is always possibles¢ée the status of the deleted record at any
time and, as such, the repository must keep tréekl ethe deleted records. If the support is
transient that implies that the repository only peé¢rack of deleted records for a period of
time, therefore the list of deletions may not basistent and the deleted status of the record
may not be accurate. If a repository keeps trackledétions, the datestamp of the deleted
records must represent the deletion date and time.

It is important that repositories have persistemp®rt for deleted records so that OAI-PMH
clients may discover deletions through incrememiaivesting. If deleted records are not
supported, a periodical full harvest is needed ¢epkthe harvested data on the client
consistent with the data on the repository. Everugih this periodic full harvest makes the
harvesting process less efficient, it is not protdéc. Difficulties in performing periodic full
harvests may be found only in those repositoriastibld several million records.

2.3 OAI-PMH Requests and Resumption Token

As described previously, all requests are HTTP GEPOST requests, and all responses,
being errors or regular responses, are given in XMe following sections will describe the
Six request types available in OAI-PMH.

2.3.1 Identify

The server responds with information about the Ripry. Some of that information is
required, namely: its name, the base URL, OAI-PMidtgrol version, earliest datestamp
available, support type for deleted records, thmiatrator email and time granularity.

There are two granularities for the time: “complde” (YYYY-MM-DD) and “complete

date plust hours, minutes and seconds” (YYYY-MM-DOibImm:ssZ), encoded using
ISO8601. Every repository must support the “congplefate” granularity. Within The
European Library, only “complete date” granulargynecessary.

2.3.2 ListMetadataFormats

List the available metadata formats available ftbmmRepository. It is also possible to ask for
the metadata formats available for an item giviegdentifier as a parameter.

2.3.3 ListSets

This verb is used to get the available sets froenRBpository. As an optional argument it is
possible to use the Resumption Token for flow aantwvhich will be described in section
2.3.6.
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2.3.4 Listldentifiers and ListRecords

This requests are very similar, both return lidtsecord identifiers. The difference between
them is that the ListRecords response also incltlte&ecords in the metadata format passed
as a parameter. It is possible to restrain thedisirned by using the arguments from and until,
which limit the answer to Records updated afterivaergtime and before a given time
respectively (the time format was already mentiomed.3.1). It is also possible to limit the
Records to a given set by using the setSpec pagamet

If the Repository keeps information about deletedords, the response also includes the
records that were deleted, showing in the attristdatus of the header the value “deleted”.

As with the verb ListSets, it is possible to usResumption Token for flow control, described
in section 2.3.6.

2.3.5 GetRecord

Retrieves a Record from the Repository giving thentifier and the metadata format in which
it should be returned (metadataPrefix parametkthel Repository stores the information of
deleted records, it is also possible to track & tacord was deleted, showing in the attribute
status of the header the value “deleted”.

2.3.6 Resumption Token

The verbs ListSets, Listldentifiers and ListRecordturn a list of discrete entities. When

those lists are too large to be sent in a singlpaese it may be practical to partition the list
and retrieve it in a series of requests and regsonkhe mechanism OAI-PMH has to deal
with this is the use of resumption tokens. Whereguest can’'t be answered in a single
response, a list is sent in the response alongamisumption token, which can be used in the
subsequent request to get the next partition ofisheThe format of the resumption token is

not defined by the OAI-PMH and therefore it shobkdconsidered opaque by the harvester.

There are two optional attributes in the resumptimken: the date of expiration (when the
token ceases to be valid) and the complete sitleedist requested and the cursor (number of
elements of the list returned so far, starting)at 0
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2.3.7 OAI-PMH Request Examples

‘Harvester :Data Provider
I ; I
A Identify() .l
Identify Response()
1
|
ListSets()

>

Return Sets()

L]
L
|
ListRecords() >l
Fetch 100 Records()

< Return 100 Records and resumptionToken() C
ListRecords with resumptionT oken() »[

Fetch Records from cursor 100()
L

Return 75 Records()

Fig. 4. Example of harvesting a Data Provider

An example of harvesting a Repository having ansttt 175 Records is shown in Fig. 4. The
first step for the Harvester is to get informatmm the Repository of the Data Provider with
the verb Identify. After that it retrieves the dable sets on the Repository with ListSets.
Selecting one of the sets, two requests are madefiikt is a ListRecords which returns the
first 100 Records and a Resumption Token. That Rpson Token is used in the next
request to get the remaining records starting filoenlast one received. Since the set only has
175 Records, the last 75 Records are returned @tigenharvesting process.

An example taken from the OAI 2.0 specification: [1]

Request: List the records expressed in the oaiBdfcInetadata format, that have been added

or modified since January 15, 1998 in the hep duddgde physics:

http://an. oa. org/ QAl - scri pt ?ver b=Li st Recor ds&f r on=1998- 01-
15&set =physi cs: hep&net adat aPr ef i x=o0ai _rfc1807

Response: Two records are returned:
<?xm version="1.0" encodi ng="UTF- 8" ?>
<QAl - PMH xm ns="ht t p: / / ww. openar chi ves. org/ QAl / 2. 0/ "
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schenmalLocati on="htt p://ww. openar chi ves. org/ QAl / 2. 0/
htt p://ww. openar chi ves. or g/ OAl / 2. 0/ QAl - PVH. xsd" >
<r esponseDat e>2002- 06- 01T19: 20: 30Z</ r esponseDat e>
<request verb="ListRecords" fron="1998-01-15"
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set =" physi cs: hep"
met adat aPref i x="oai _rfc1807">
http://an. oa. org/ QAl -scri pt </ request >
<Li st Recor ds>
<record>
<header >
<identifier>oai:arXv.org: hep-th/9901001</identifier>
<dat est anp>1999- 12- 25</ dat est anp>
<set Spec>physi cs: hep</ set Spec>
<set Spec>mat h</ set Spec>
</ header >
<met adat a>
<rfc1807 xm ns=
"http://info.internet.isi.edu:80/in-notes/rfc/files/rfcl807.txt"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schenalLocati on=
"http://info.internet.isi.edu:80/in-notes/rfc/files/rfcl807.txt
http://ww. openarchi ves. org/ QAl /1. 1/rfc1807. xsd" >
<bi b- ver si on>v2</ bi b- ver si on>
<i d>hep-t h/9901001</i d>
<entry>January 1, 1999</entry>
<title>lnvestigations of Radioactivity</title>
<aut hor >Er nest Rut her f or d</ aut hor >
<dat e>March 30, 1999</date>
</rfc1807>
</ met adat a>
<about >
<oai _dc: dc
xm ns: oai _dc="http://wwm. openar chi ves. org/ QAl / 2. 0/ oai _dc/"
xm ns:dc="http://purl.org/dc/el ements/1.1/"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
Xsi : schenmalLocati on="htt p://ww. openar chi ves. org/ QAl / 2. 0/ oai _dc/
http://ww. openarchi ves. org/ OAl / 2. 0/ oai _dc. xsd" >
<dc: publ i sher>Los Al anos ar Xi v</ dc: publ i sher>
<dc:rights>Metadata may be used without restrictions as long as
the oai identifier remains attached to it.</dc:rights>
</ oai _dc: dc>
</ about >
</record>
<record>
<header status="del eted">
<identifier>oai:arXv.org: hep-th/9901007</identifier>
<dat est anp>1999- 12- 21</ dat est anp>
</ header >
</record>
</ Li st Recor ds>
</ CAl - PMH>

2.3.8 Technical documentation

For more technical information on OAI-PMH the tlling references are recommended:
e The Open Archives Forum online tutorial [5].
* OAI-PMH specification [1].
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3 OAI-PMH implementation in libraries

In this section all the steps required to implem@Ad-PMH in libraries will be discussed.
First, requirements to be a Data Provider are ptede then three common scenarios of
implementations: a Library Management System mogubided by a vendor; an In-house
OAI-PMH Server development, using existing toolsg & Standalone OAI Server providing
a full solution. Then, the metadata crosswalks #rathandled by the OAI-PMH Server are
examined followed by how to test the implementatiod finally other implementation tasks.

3.1 Requirements to be a Data Provider

The characteristics to be a Data Provider are:
1. Have a source of metadata, from human or autonmatedirce catalogues.
2. Create metadata mappings (crosswalks from nativedts to DC or other formats).
3. Have a Server, which is handled by the OAI software

4. Datestamps associated to Records, which indicabtes whe item was last changed
(handled by the OAI software).

5. Flow control with resumption tokens (handled by @l software).
Some desired features, which are not mandatory, are

1. Deletions, indicating if the item has been deletad should be removed (handled by
the OAI software).

2. Unique identifiers to identify each item across &®fories, if there is no such
information a unique identifier can be created, lpptlates on the Repository have to
be carefully monitored.

3. Organization of records in sets.

3.2 Typical scenarios of OAI-PMH implementation in libraries

3.2.1 Library Management System OAI-module provided by the vendor

3.2.1.1 Description

This solution is adequate for Libraries that alselhdve a Library Management System (LMS)
or are in the process of acquiring one, whose vetkn provides an OAI-PMH Server
Module (see Fig. 5).
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Library Management  |OAI-PMH
System Server
Module

Metadata

Repository

Fig. 5. Library Management System with OAI-PMH Server Madul

To obtain an OAI-PMH Server Module there are sdvatieps that must be taken. First it is

needed to inquire the vendor for the availabilityh® module, as many vendors don’t have an
OAI module for their products. Also make sure thia@ OAI module supports metadata
crosswalks, required for sharing data accordingh® The European Library application

profile.

In this scenario the Library must develop the mataadrosswalk specifications for their data
format into simple DC and TEL-AP, if there are rdteady implemented in the OAI-PMH
module. The vendor will implement them on the OAddule.

The advantages of this approach are that the datkable by OAI-PMH is always up to date,

because the OAI-PMH module is tightly integratedhwthe LMS being used. No in-house
developers are needed since there is no need pb tdasystem as the module is specific to
the LMS and there is a low maintenance cost.

The disadvantages are that not all vendors offédAhmodule for their products, the costs of
the software may be significant depending on thesSLand there is less flexibility in defining
metadata crosswalks (in some cases) because each rolly have their pre-defined
transformations and only the software vendor mapathe crosswalks .

3.2.1.2 Tools

There are several Library Management Systems dl@jland a simple Web search can be
useful to find out the existing ones and compasmthBecause it's difficult to perform an
exhaustive analysis on all the tools availabley @@ not going to be mentioned here as it is
beyond the scope of this document.

3.2.2 In-house OAI-PMH Server development

3.2.2.1 Description

If a Library has developers available for the taskmplementing and configuring the OAI-
PMH Server, this may be the best option. There tams available to provide the
infrastructure, which can be very useful to shotie® development time. This scenario is
particularly relevant for Libraries that have a Bidta Repository of difficult access that
needs a non-standard implementation. A typicalisecture for this approach can be seen in
Fig. 6.
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Typical architecture

Web Server
(e.g. Apache, 1IS)

OAI-PMH Server

(2.9 OAICaL, QAIBIBIO, )
Library Management Request processing
System component
-Parsing arguments
-Formating responses
Data Access | Metadata
Metadata Component | Crosswalks
Repasitory (e.g. SAL) Component

Fig. 6. In-house OAI-PMH Server

To develop an OAI-PMH Server the IT team must falseck if it is possible to access the
metadata repository of the LMS and also which mogning languages can be used. Then
confirm that the LMS has unique identifiers andedstamps on the records. An open source
OAI-PMH implementation should be chosen, taking consideration the programming
language to use, based also on the skills of theae developers. It is also possible to create
an OAI-PMH implementation, but since there are gaodls working and tested, it is
unnecessary. Finally there must be developed nietact@sswalk specifications for the
Library’s format and then test the server.

Detailing the components that are needed for aholrse OAI-PMH Server (the green
components on the right of Fig. 6):

Web Server — use an existing one that works wiéhttol used to implement OAI-
PMH (like Apache, Tomcat, jetty, IIS, etc.).

OAI-PMH Server — the tool actually used to proctdss OAI-PMH workflow. It is
possible to implement this server, but it is notiseld because it would be duplicating
effort, given the number of implementations thaisexor several programming
languages.

Request processing component — it is the partefaAI-PMH Server that parses the
OAI-PMH requests and builds the respective respofiypically, this component is
completely handled by the chosen tool).

Data Access Component — this is the componentttiatlly manages the data (listing
sets, retrieving records, etc.). Most tools shdudde an infrastructure available to
simplify the process of accessing the data. Soroks forovide implementations for
accessing records in different databases or XMisfil

Metadata Crosswalks Component — The componentctraterts from one metadata
format to another and manages available metadataate for records and sets.
Although most OAI-PMH tools provide support for llding the conversions, the
actual transformation should be provided or impleteé by the Library.
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The advantages of this approach are: the dataadl@iby OAI-PMH is always up to date; it
requires only free open source software, whicluin towers the total cost of implementation;
it has low maintenance costs; and is a good ogtiohibraries using an in-house developed
LMS or repository because the IT team has a deepletige of how the system works and
how they can adapt it.

The shortcoming are that not all libraries havespenel with the required knowledge,

outsourcing is possible but it may be hard to fwedhpanies with OAI experience. This may
be the most time consuming scenario if the OAI-PM8Erver is not flexible enough to

perform the necessary interfaces to access the ditemugh in some cases the software
development can be done in just 2-5 days work.

3.2.2.2 Tools

Among the many tools available, there are generl-RMH implementations in several
languages to plug-in into a Library Management &ystThe following list contains examples
of such tools available in several programming leTgs:

» Java: The OCLC OAICat project is a Java Servileb wapplication providing a
repository framework that conforms to the OAI-PMB [6].

* PHP: OAlbiblio is a data provider implementationtioé OAI-PMH, version 2.0. This
toolkit can be easily customized to communicatéait already existing, multi-table
MySQL database [7].

* PERL: Celestial is an OAI aggregator/cache appboathat imports OAl metadata
from version 1.0,1.1,2.0 OAIl-compliant repositoriesd re-exposes that metadata
through either an aggregated or per-repository Ghpliant 2.0 interface. Celestial
requires oai-perl v2, MySQL, Perl 5.6.x and a C&pable web server [8].

* Ruby: ruby-oai includes a client library, a sergesvider library and a interactive
harvesting shell [9].

* Python: The pyoai package enables high-level actesan OAI-PMH Metadata
Repository and also implements a framework for kjyiccreating OAI-PMH
compliant servers [10].

* More servers at [11].

3.2.3 Standalone OAI Server

3.2.3.1 Description

This scenario, depicted in Fig. 7, involves addarg external OAI-PMH server that runs
without an online connection to the LMS repositdrythis scenario the metadata is exported
from the LMS by its own export functionality, artteh imported into the OAI-PMH server.
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This approach is appropriate for Libraries withawgoftware development team. This scenario
Is the simplest, as there is little effort requitedset up the OAI server. The focus will be in
setting up the metadata export/import process.

OAI-PMH
Server

Library Management
System

Metadata
Repository

Metadata
Repository

Metadata export/import

Fig. 7. Standalone OAI Server scenario

To use a standalone OAI Server, the first taslo ishiboose an open source standalone OAI-
PMH server, then install and configure it. Afterdsirit is necessary to develop metadata
crosswalk specifications for the Library’s formdthen follows the implementation of a
procedure in the library to transfer the metadatzomds from the LMS to the OAI-PMH
server. Finally, test the server.

To implement a procedure in the library to transfer metadata records from the LMS to the
OAI-PMH server:

* Export metadata records from the LMS (Typicallyl802709 or MarcXchange; if
possible, just the records that changed sinceaitaipdate).

* Execute the metadata conversion by generating X&tbonds in TEL-AP and DC — if
REPOX is used, this step is processed by the dtarelaerver.

* Import the records into the OAI-Server.
* Automate the process as much as possible, idéalhould be fully automatic.

The advantages of this approach are: it is very &agleploy, may take just a few hours,
because the only effort required is to configum gbftware; it requires only free open source
software and no in-house developers are needed;arsequently the least expensive option
if it is appropriate. On the other side, this is thighest maintenance scenario in those cases
where the metadata transfer can’t be fully autochated may not be flexible enough to fit the
library if the current systems that manage the de¢aoo complex.

3.2.3.2 Tools

There are several tools available for this scenaroch provide good options for the
implementation of OAI-PMH:

* Rapid Visual OAI Tool can be used to graphicallystouct a OAI-PMH repository
from a collection of files [12].
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e The OAI-PMH installer[19] available in The Europe&sbrary Handbook[18] -
provided with crosswalks from UNIMARC and MARC21T&L-AP.

« REPOX[20] - An XML metadata repository to managdadata sets with a standalone
OAI-PMH server and a OAI-PMH client. It is designtm be a central piece of a
Digital Library environment as all the records,luding different versions of the same
record, can be stored and managed there. It sigppeveral metadata formats used by
libraries and has a user interface to create metamlasswalks. It is described in more
detail in the next section.

3.2.3.3 The TEL plus standalone OAI-PMH server

In work package 2 of TELplus, a standalone OAI-Pk#tver is being developed, and will be
made available to all The European Library pagn#ris an open source solution based on
REPOX which aims to provide libraries with a sinfipli and flexible solution for exposing
their data via OAI-PMH, without requiring speci@dd human resources in software
development or system administration. Some of bagacteristics that make it a suitable tool
for The European Library partners are:

» Easy deployment — it will be provided with an easstaller that includes all other
required software. It is also cross platform, siitces developed in Java it can be
deployed in any operating system that has an dlaillava virtual machine.

» Support for several formats — initially it will spprt data import in ISO 2709
(including several variants), MarcXchange and MARMX Whenever possible,
support will be added for other formats used bylitiraries.

e Support for metadata crosswalks — it will have touil crosswalks for converting
UNIMARC and MARC21 to TEL-AP and simple DC. Additially, it will have an
user interface to customize these crosswalks, ssatecnew ones for other formats.

The first version is planed to be made availabldhgyend of July 2008. It is foreseen that
new versions will be made available during the seuof the TELplus project when new
requirements are identified, particularly the supfar new data formats or character sets.

3.2.4 Other scenarios

In certain scenarios other kind of tools may bedus®hen building a repository that serves
more purposes than just OAIl, some full featuredosépry software may be used. The
following examples already have OAI-PMH built-in:

« For setting up an e-print archive then it may basadered using the GNU EPrints
software package.

« DSpace provides a digital asset management frankethat includes preservation
considerations.
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3.3 Metadata crosswalks

All three scenarios require metadata to be condedewo other formats to be used in The
European Library: The European Library applicatwoofile for objects (TEL-AP); and simple

Dublin Core (DC). These are the minimum requirersdot The European Library so it is

possible to share data with other service providers

3.4 Testing

After the implementation is ready to run in ordertest it, some OAI-PMH requests should
be issued and sent to the OAl interface, and thigoreses checked.

Two tools may be used for testing purposes:

» the Repository Explorer at Vermont University [1&ows browsing and testing OAI-
PMH repositories.

* The European Library OAI-PMH harvester[19] (avaialin The European Library
Handbook) may be used to test the harvest of @&serhis has the advantage of using
exactly the same software that is used by The Eamhibrary portal.

3.5 Other implementation tasks

After the OAI-PMH implementation is completed aedted successfully, libraries may want
to make their contents public and enable otheseéotheir metadata. For that, the final step is
to publish the OAI Server and sets in generic angjdecific OAI Data Provider groups. There
are several web sites that can be used to regiddata Provider, like OAlster [13]. For more
information on where to register Data Providers, the Service Providers list in [14].
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4 Conclusions

The purpose of this document is to clarify whathse OAI-PMH protocol and to give a
detailed description and recommendation of the é@mgntation possibilities, so that each
library can use the most appropriate option forltineary Management System they currently
have.

The OAI-PMH was driven by several factors, like flast growth of the Internet, the slow
traditional publishing model for the scholarly @il a transfer of rights from author to
publisher blocking the dissemination of resultg geer-review working as a barrier to new
ideas as articles from prestigious institutions evéavoured and subscription prices to
publications becoming too high for libraries. Tingtial OAI target repositories were e-print
archives, where author-submitted research paperstared. The first prototype of OAI-PMH
resulted from the Santa Fe Convention held to dseund try to solve the problems described
above.

OAI-PMH is a protocol oriented for interoperabilibgtween libraries. Two participant types

are defined in OAI-PMH, the Data Providers whicbvpde free access to metadata, and may
offer free access to other resources, and Serviceiders, entities who harvest data from

Data Providers in order to provide higher-levelvgsss to users (e.g. searching, browsing,
etc.). The success of OAI-PMH lies in its simplicédnd effectiveness in sharing metadata
with the harvesting model.

One of the goals of OAI-PMH is to provide an easywo implement a low barrier solution
for Data Providers. There are several charactesistihich have brought it wide use. OAI-
PMH is harvest oriented, hence its focus is onttaesfer of metadata between participants,
and common services like searching are outsidedtgpe. Services that add value to the
metadata may be implemented by Service ProviderereTare two harvesting criteria: by
datestamps (for creation, deletion or modificatianyl sets, collections of records defined by
the provider. One of the greatest advantages sfplatocol is its simplicity, the requests are
simple HTTP GETs or POSTs and the responses aea givan XML format defined by the
OAIl. It supports multiple formats, but Dublin Coi® mandatory for interoperability. It is
scalable because there is no processing of metaddtaccess to the data is asynchronous.

There are only six actions (called verbs) thatused to access all that is needed from a Data
Provider, which range from identifying a repositaoylisting records associated with a set.
OAI-PMH has an approach that implicitly states tih@re are no real time requirements, since
data accessed is not the most recent, becauseéeameadliary provides the services, and not
the data holders. This is not an issue in the sobjpagital Libraries because there aren't real
time requirements for searching or browsing theahata.

Three types of implementations were analysed liwaties to become Data Providers:
e a Library Management System module provided byraleg outsourcing the solution;

e an In-house OAI-PMH Server development, using &gsttools to create an
infrastructure to answer requests and access theadd develop on top of that;

» a Standalone OAI Server which should only needrdigoration to connect to the sets
and records to provide a complete solution.
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The best option for each library partner in TELplomust take into account the local
technological scenario and strategic option.
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