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Introduction 
Over the past few years, collaborative social tagging and annotation systems that involve 

communities of users creating and sharing their own metadata, have exploded on the Internet. 

Examples of such systems include: Flickr, Del.icio.us, Connotea, YouTube, LastFm. Such 

systems are exemplary of the Web 2.0 phenomena because they use the Internet to harness 

collective intelligence. Although there are issues associated with the quality of the metadata 

generated by online communities, there are also significant advantages including the cost 

benefits of leveraging community effort to generate metadata and enhanced search and 

discovery services that result from richer, more relevant metadata and rankings of resources. 

In this paper we describe the HarvANA (Harvesting and Aggregating Networked 

Annotations) system that we are developing at the University of Queensland. The objective of 

HarvANA is to develop an efficient streamlined system (that is based on open standards and 

comprises a set of open source services) that  can leverage the explosion of community 

annotation/tagging systems and exploit the resulting metadata to improve discovery and 

reasoning across open repositories. 

Within the HarvANA system, community annotations are stored on (one or more) Annotea-

compliant annotation servers that are separate from the collections that they are annotating. 

An OAI-PMH interface has been built on top of the Annotation server(s). This enables the 

periodic harvesting of  new annotations (since the last harvest) by sending OAI-PMH (HTTP) 

requests to the server(s). The harvested annotations are then aggregated with the institutional 

metadata (IM), to enrich the metadata store with community knowledge. Figure 1 provides a 

high-level view of the HarvANA system architecture. 

Figure 1: HarvANA system Architecture 

 

 

 

 



Underlying Technologies and Functionality 
HarvANA uses the W3Côs Annotea annotation protocol and an RDF Jena data store for 

storing and querying annotations. In addition, a security interface based on Shibboleth user 

authentication and XACL access controls has been implemented which restricts access to the 

annotation server (and individual annotations) to members of specific online communities. 
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An Annotea client plug-in for Internet Explorer and Firefox has been developed that enables 

users to create and attach annotations to resources retrieved via a Web Search Interface. The 

system supports the annotation of web pages, images, video, audio and 3D objects (protein 

crystallography structures). In addition, the system provides a user interface for browsing and 

searching annotations. Figure 2 illustrates the extensible Annotea-compliant RDF 

model/schema that is used to record annotations/tags and their associated metadata. Users can 

search across metadata fields including: creator, date, keywords or free-text searching over 

the description. Quality control of the community annotations is assured by validating 

annotations/tags against the schema and restricting tags to a controlled vocabulary or 

ontology ï accessible via pull-down menus within the annotation creation interface. 

The Annotea server is implemented using a Tomcat Java Servlet. The RDF annotations are 

stored using the Jena API over a MySQL database. The OAI-PMH interface on the Annotea 

server was developed by mapping the RDF annotations to unqualified Dublin Core and 

incorporating OCLCôs OAICat Java servlet within the Tomcat Java Servlet container. This 

enables HTTP requests to be periodically sent to the Annotea Server to retrieve any new or 

updated annotations as XML records. These can be incorporated within the original 

institutional metadata store to enhance the search and discovery service. 

 
Figure 3: Annotea OAI-PMH Implementation 

 


