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Introduction (federation)

5

• The federation is a decentralized approach that
emphasizes partial, controlled sharing among
repositories and provides a means to share data and
transactions using some protocols such as OAI-PMH
and providing the coordination of data exchange
among them.

• A federation supports interoperability among the
registered repositories and reduces dependency on
any single metadata collection.



Harvesting
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• The term “federation” is also used to refer the fact that
metadata information has been collected from many
contributors or repositories to create, on top of all of
them, a search service supporting simultaneous
discovery of information resources residing in the
collections of all the repositories.
• The way in which the metadata are collected is usually

referred to as “harvesting”, a computer software
technique of extracting metadata information from
external data sources by periodically accessing them,
using a standard protocol agreed by the 2 parties,
Client and Server.



Repositories and Federations
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The process is completely transparent for the user



OAI-PMH protocol basics



OAI-PMH protocol basics
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• OAI-PMH is a metadata harvesting protocol:
“Open Archives Initiative Protocol for
Metadata Harvesting”
• About 75% of the repositories worldwide have

an interface that uses OAI-PMH.
• This protocol consists of a set of six verbs or

services that are invoked within HTTP.



OAI-PMH protocol basics
Other harvesting protocols
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• There exist other harvesting methods or
protocols, such as RSS and Atom that are
popular for providing information about
repository items in XML format.

• Communication standards, such as REST and
SOAP, can be used to exchange information
but are not harvesting protocols.



OAI-PMH protocol basics
Repositories using OAI-PMH
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• A repository is managed by a data provider to
expose metadata to harvesters.

• In the context of OAI-PMH, a repository is a
network accessible server that can process the 6
OAI-PMH requests:
1. Identify
2. ListMetadataFormats
3. ListSets
4. ListIdentifiers
5. List Records
6. GetRecord



OAI-PMH protocol basics
Repositories using OAI-PMH
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• To allow various repository configurations, the
OAI-PMH distinguishes between three distinct
entities related to the metadata made
accessible by the OAI-PMH.
– Resource: the object or "stuff" that metadata is

"about".
– Item: a constituent of a repository from which

metadata about a resource can be disseminated.
– Record: a metadata in a specific metadata format..



OAI-PMH technical aspects
Resources, Items & Records
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• Resource: the object or "stuff" that metadata is
"about". The nature of a resource, whether it is
physical or digital, or whether it is stored in the
repository or is a constituent of another database, is
outside the scope of the OAI-PMH.
• Item: a constituent of a repository from which

metadata about a resource can be disseminated. That
metadata may be disseminated on-the-fly from the
associated resource, cross-walked from some canonical
form, actually stored in the repository, etc.
• Record: a metadata in a specific metadata format. A

record is returned as an XML-encoded byte stream in
response to a protocol request to disseminate a
specific metadata format from a constituent item.



OAI-PMH protocol basics
Repositories using OAI-PMH
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OAI-PMH technical aspects
Record Details
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• header (mandatory)
identifier (mandatory: 1 only)
datestamp (mandatory: 1 only)
setSpec elements (optional: 0, 1 or more)
status attribute for deleted item

• metadata (mandatory)
XML encoded metadata with root tag,

namespace
repositories must support Dublin Core, may

support other formats
• about (optional)

rights statements
provenance statements



OAI-PMH technical aspects
Datestamps
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• A datestamp is a mandatory characteristic of
every item which indicates the date of last
modification of a metadata record.
• It has two possible levels of granularity:

YYYY-MM-DD or YYYY-MM-DDThh:mm:ssZ.
• Enables selective harvesting using from and until

arguments.
• Its applications are in incremental update

mechanisms. It gives either the date of creation,
last modification, or deletion. Deletion is covered
with three support levels: no, persistent,
transient.



OAI-PMH technical aspects
Metadata Schemas
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• OAI-PMH supports dissemination of multiple
metadata formats from a repository. The
properties of metadata formats are:

– id string to specify the format
(metadataPrefix)

– metadata schema URL (XML schema to test
validity)

– XML namespace URI (global identifier for
metadata format)
• Further arbitrary metadata formats can be

defined and transported via the OAI-PMH.
• Any returned metadata must comply with an XML

namespace specification.



OAI-PMH technical aspects
Sets
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• Sets enable a logical partitioning of repositories. They are
optional archives do not have to define Sets. There are no
recommendations for the implementation of Sets. Sets are
not necessarily exhaustive of the content of a repository.
They are not necessarily strictly hierarchical. It is important
and necessary to have negotiated agreements within
communities defining useful sets for the communities.

• function: selective harvesting (set parameter)
• applications: subject gateways, dissertation search engine,

and others
• examples
– publication types (thesis, article, ?)
– document types (text, audio, image, ?)
– content sets, according to DNB (medicine, biology, ?)



OAI-PMH technical aspects
Roles
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• Data Providers provide free access to metadata, and
may, but do not necessarily, offer free access to full
texts or other resources. OAI-PMH provides an easy to
implement, low barrier solution for Data Providers.
• Service Providers use the OAI interfaces of the Data

Providers to harvest and store metadata. Note that this
means that there are no live search requests to the
Data Providers; rather, services are based on the
harvested data via OAI-PMH. Service Providers may
select certain subsets from Data Providers (e.g., by set
hierarchy or date stamp).



OAI-PMH technical aspects
Basic Functioning
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• The OAI-PMH protocol is based on HTTP.
• Request arguments are issued as GET or POST parameters. OAI-PMH

supports six request types known as "verbs”.
• Responses are encoded in XML syntax. OAI-PMH supports any metadata

format encoded in XML. Dublin Core is the minimal format specified for
basic interoperability.

• Error messages are HTTP-based.
• Data Providers may define a logical set hierarchy to support levels of

granularity for harvesting by Service Providers. Date stamps flag the last
change of the metadata set, and thus provide further support for
granularity of harvesting.

• OAI-PMH supports flow control.



OAI-PMH technical aspects
The six verbs
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Service Explanation
Identify Returns information about the repository
ListMetadataFormats Lists the metadata formats supported by the repository. The

minimum requirement is oai_dc (Dublin Core).
Listsets Lists the sets provided by the repository (e.g. departments, subjects,

etc.)
ListIdentifiers Lists record identifiers, dates & any other headers for each deposited

item. Requires the argument 'metadataPrefix‘ metadataPrefix=oai_dc
should suffice. Results can be limited to specified sub-sets

ListRecords Harvests metadata records from the repository Requires the
argument 'metadataPrefix' - metadataPrefix=oai_dc should suffice.
Results can be limited to specified sub-sets.

GetRecord Gets an individual metadata record from the repository. Requires the
arguments 'identifier'& 'metadataPrefix'.



OAI-PMH technical aspects
Request/Response Model

22



OAI-PMH technical aspects
Flow Control
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Implementing OAI-PMH
Requirements as Data Provider
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• Which data do you want to deliver?
• Which Service Providers do you want to

provide with data?
• Which aspects do you have to agree upon

among Data Providers and Service Providers?
– Update frequency?
– Metadata formats?
– Sets?
– Subject schemes?
– Acceptable use?



Implementing OAI-PMH
Data Provider Prerequisites
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• metadata on resources "items“, which should be
stored in a database, e.g. SQL. A file system may be
necessary.
• Web server, accessible via the Internet, e.g. Apache, IIS
• unique identifier for each item
• programming interface / API
– e.g. Perl, PHP, Java-Servlet
– web server extension
– access to database (or filesystem)

• archive identifier / base URL
• metadata format (one or more; at least: unqualified

Dublin Core)
• datestamps for metadata (created / last modified)



Implementing OAI-PMH
General Tools for OAI-PMH
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• A number of open source (or similar license)
software tools are available, to help with the
implementation of an OAI-PMH repository.
• The Open Access Initiative maintains a list of

software tools at:
http://www.openarchives.org/pmh/tools/
• They have also included a Repository Explorer

for interactive exploration and validation of
OAI repositories.



Implementing OAI-PMH
Build your own!
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Metadata ingestion steps
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Transformation

In this step, each repository metadata were
transformed to the ODS AP using the XSLT file
they sent. Each repository generated its own XSLT
file and sent it to the ODS repository owner to
perform the transformation step. As a result of
this step, all the repositories metadata were
transformed to the ODS schema as well. Needless
to say that those repositories were compliant
with the ODS AP did not pass these steps.
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Transformation
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Identification

In this step, each learning object and its
metadata were identified by a global
identification approach. In particular, each
metadata was enriched by an ODS identifier
so that it can be identified in the ODS
repository.
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Validation
In the validation step, each metadata was
validated against the ODS AP and thus the
invalid records were filtered out. The main
reasons for a record to be considered as
invalid are the following:
–Mandatory elements absence.
– ODS AP element sequence rules are not

respected.
– Incorrect vocabulary mapping.
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Filtering
Those metadata that did not include any value
in title or technical.location elements were
filtered out in the filtering steps. If specific
metadata used the elements above with no
values they did not pass the validation step
successfully.
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Language enrichment
In this step, if there were some metadata that did
not contain language attribute, were enriched by
a language detector software. Also this step could
be considered as a second step of filtering since it
filters out all metadata with unacceptable values
like signs, numbers, etc that cannot be language
detected.
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Link checking
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• In this step, the URL that points to the actual
address of metadata (technical.location in
IEEE LOM schema) is checked.
• This element is tested by a program
periodically to filter out those metadata that
include broken URLs or have time-out
problem.



Link checking
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• After the aggregation steps, the metadata are
cleaned and refined to be imported to the
ODS portal.
• An updater program reads the metadata (XML

files) and import them into the relational
database to be later illustrated to the ODS
portal.
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Ingesting data into ODS



Prepare your metadata in XML files using a
schema, and try to implement your own

OAI-PMH repository using the mentioned
tools.

Proposed exercise



Next Module:
Content integration in ODS



Next Module
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• Introduces the ODS Harvesting Strategy
• Explains the ODS Metadata integration Work-

Flow.
• The different content integration scenarios in

ODS will be discussed
• Roles and Responsibilities in the harvesting

process



Questions?
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Thanks!
Contact: d.martin@uah.es


