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Note this article assumes some familiarity with these concepts: Learning Objects, 
Metadata, Educational Standards for Technical Interoperability, Digital Repositories 
and Learning Design. For a useful quick introduction to each of these concepts please 
follow these web inks: 
 
Learning Objects (Content Packages) & Learning Design 
http://www.cetis.ac.uk/static/briefings.html
 
Metadata 
http://www.cetis.ac.uk/content2/20050210042132
 
Educational Standards for Technical Interoperability: 
http://www.cetis.ac.uk/static/standards.html
 
Digital Repositories 
http://www.jisc.ac.uk/index.cfm?name=pub_repositories
 
 
 
 
Limitations of Indemnity 
Whilst every attempt has been made to ensure that the information in this presentation 
is accurate, the reader needs to understand and reflect on their own situation in order 
to apply these ideas. The authors will not be liable for any errors, omissions, 
problems, losses or injuries arising from the use of this guide. The views and opinions 
expressed in this work represent the views of the authors only. 
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1 What is the Open Archives Initiative? 
 
The Open Archives Initiative1 (OAI) exists to  
 

“Develop and promote interoperability standards that aim to facilitate the efficient 
dissemination of content”2

 
OAI was formed originally with a focus on disseminating content from research (e-
print) archives however with the increasing number and types of repositories it is now 
being used for other types of digital material collections.  Its main founders are the 
Digital Library Federation, the Coalition for Network Information and the National 
Science Foundation.  Whilst these are mainly North American based, OAI has had a 
global impact. 
 
 

2 The Need for Harvesting Metadata from 
Repositories  

 
There is a need to make a repository searchable by outsiders.  By making the 
repository searchable it becomes visible and most importantly for academics their 
work can then be referenced by other academics.  Many open access repositories are 
implemented to increase institutional and individual research citations, consequently 
visibility is of critical importance.  One study of an open access repository, arXiv, 
showed it had increased citations by 35%, as opposed to non-deposited work, (Davis 
& Fromerth, 2006). 
 
The idea of federated search, i.e. searching multiple repositories and collections from 
one portal3 has grown in popularity and there are obvious benefits in this.  Federated 
searching has, consequently the same potential for repositories that search engines 
such as Google and their ‘web spiders’ (automatic agents that harvested information 
about webpages) has had for searching the web. Sources / examples of federated 
search ‘engines’ can be found in section 4. It is important to understand that web 
search services such as Google etc cannot search inside all digital repositories and 
collections and that for long-term access to these resources we need services that a) 
can read the learning object metadata for them (Google can’t) and b) relying on 
commercial organisations such as Google to manage you information needs might be 
a long-term disaster. 

                                                 
1 http://www.openarchives.org/ 

2 Open Achieves Initiative Mission Statement Available from: 
http://www.openarchives.org/organization/index.html   [Accessed 16th Feb 2006]. 
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3 What is OAI-PMH? 
 
The OAI bit has been described in section 1 above, PMH stands for Protocol4 for 
Metadata Harvesting.  It is currently in its second version and is a standard by which 
metadata can be harvested from repositories. As internet and metadata standards go 
this is a relatively mature and well-established standard that goes back to the 1990s, 
its success is partly due to its simplicity. 
 
There are two views of OAI-PMH those of data provider (those who provide 
content) and those of a service provider (who harvests metadata content for their 
users).  A high level view of the relationship between these and the flow of 
information is illustrated by the diagram below. 

 
Figure 1 Diagram showing a federated search using OAI-PMH methodology5

 
The end user is accessing the Service provider (i.e. the harvester ).The Harvester has 
interacted with the data providers through HTTP6 requests, the OAI-PMH compliant 
repositories (such as Eprints or DSpace etc.) having responded by providing the 
harvester with their metadata in XML format.  The result is the end user can view all 

                                                 
4 A protocol is a set of standard procedures used to transmit data between computers. 

5 Open Achieves Initiative, Main technical Ideas of OAI-PMH, Available from 
http://www.oaforum.org/tutorial/english/page3.htm  [Accessed 21 Feb 06] 
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the harvested metadata through the service provider, i.e. he does not need to visit each 
repository separately and query it. 
 
A low level view of the workings of a data provider responding to an OAI-PMH 
request is presented below. 
 

 
Figure 2 Diagram detailing a server’s receipt, processing and response to an 

OAI-PMH request7

 
The above diagram illustrates how a web server such as apache receives a request 
(e.g. http://www.myApacheServer.co.uk?verb=ListRecords&from=2002-11-01).  The 
location (e.g. http://www.myApacheServer.co.uk) has been configured to respond to a 
given request (e.g.? verb=ListRecords&from=2002-11-01).  The server takes this 
request and converts it into SQL to query the database (or catalogue) of the 
repository.  The server then receives the database’s response and converts it to an 
OAI-PMH compliant XML file and this is returned to the harvester. 
 
 
 

3.1 OAI-PMH basic syntax 
OAI-PMH has six of these HTTP requests available: 
 

1. Identify 
2. ListMetadataFromats 
3. ListSets 
4. ListIdentifiers 
5. ListRecords 
6. GetRecord  

 
These requests are usually added to a query string on the URL for example 
http://www.myApacheServer.co.uk?verb=ListRecords&from=2002-11-01.  A full 
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explanation of each request can be found at 
http://www.oaforum.org/tutorial/english/page3.htm  
 
The xml response is formatted as: 
 

1. The XML declaration, essential in all XML documents 
2. Root element named OAI-PMH with three attributes (xmlns, xmlns:xsi, 

xsi:schemaLocation) 
3. Three ‘child’ or subsidiary elements: ReponseDate (UTC8), Request (the 

request that generated this response) and either a) error or, b) an element with 
name of the OAI-PMH request. 

 
A full explanation of OAI-PMH’s XML responses including examples and schemes 
can be found at http://www.oaforum.org/tutorial/english/page5.htm . 
 
 

4 How to implement OAI-PMH 
 
To implement OAI-PMH you will need an OAI-PMH compliant repository (such as 
DSpace or EPrints) to be searchable by harvesters (i.e. to act as a data provider). 
There are already numerous OAI-PMH harvesters available a full list of which is 
maintained by the Open Archive Initiative at 
http://www.openarchives.org/tools/tools.html. Recently, publicly available user-
friendly (and free) federated search engines have begun to appear. Examples include: 

• OAISTER 
• http://www.base-search.net 
• http://www.engineering.ac.uk/index.html?action=basic.   

A comprehensive technical guide to OAI-PMH implementation is available at 
http://www.openarchives.org/OAI/2.0/guidelines.htm. 
 
 
 
Inventories of Service Providers, European repositories, Overseas Repositories and 
Open Archive Software Tools are detailed in the appendix of Birgit Matthaei et al 
(2003), http://www.oaforum.org/otherfiles/oaf_d23_technical2.pdf. 
 
 

5 Conclusions 
 
OAI-PMH is a well-established technology in research paper repositories and has a 
really promising role to play in supporting federated searches amongst learning object 
repositories.  Its inherent simplicity is amongst its greatest strengths. It is also one of 
the more mature technical standards around. However it is worth remembering 
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technology alone can only do so much, OAI-PMH cannot ensure the success of 
federated searches.  It is OAI-PMH in tandem with high quality metadata (the human 
element) that would enable the success of federated searching and retrieval. For more 
discussions about the importance of metadata quality in please see the   project 
documents such as WP2-1 activity 28, SP-2, WP1-4, and the project resource list 
documents. 
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