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Abstract 
The aim of the proposed research is to investigate how concepts from the Social Web and recommender technology can be applied to the research environment in order to facilitate dynamic collaboration and the sharing of ideas among researchers. It will be illustrated via the creation of OJAX++, a next-generation collaborative research tool, using Web 2.0 technologies such as Web Services, Ajax, collaborative tagging and recommender functionality. A component of OJAX++ will be OJAX (http://ojax.sourceforge.net/), an existing Ajax-enabled prototype user interface to a federated search service for OAI-PMH-compatible repository metadata.
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1. What is the question that this proposal addresses?

The central idea behind Web 2.0, or the “Social Web”, is harnessing collective intelligence [1]. This is also the central function of academic research. The research process involves community and collaboration, the sharing of ideas and peer review, all characteristics of the Social Web. The momentum of academic research could benefit enormously from adopting Social Web ingenuity and functionality. The application of ideas from recommender technologies to Social Web concepts, such as annotation and tagging, has the potential to further improve the online research experience by providing the user with more relevant search results.

The aim of the proposed research is to investigate how concepts from the Social Web and recommender technology can be applied to the research environment in order to enhance and personalise interaction and to facilitate dynamic collaboration and the sharing of ideas among researchers. The research findings will be illustrated via the creation of a next-generation collaborative research tool called OJAX++.  

2. Why is this problem significant?

The aim of the government’s Strategy for Science, Technology and Innovation, launched in June 2006, is to “accelerate the drive towards making Ireland a country which harnesses cutting-edge knowledge in the interests of all” [2]. The intention of the strategy is to double the number of PhD students, to help businesses to benefit from research and to support “enquiry and excellence” across all areas. To achieve success, this strategy will require considerable advances in Ireland’s research infrastructure.  Given that “computers empower advancement in almost every traditional field of research endeavour” [3], facilitating research requires a continual exploration of how state of the art technology can enhance the research process. Both the OJAX++ tool itself and the accompanying evaluation of user requirements for collaborative research environments will be of potential benefit to the entire research community in Ireland.  

3. How will the question be addressed?

3.1 Introduction 

This project will build on an existing corpus of research expertise, publications and software in the fields of Web 2.0, AI and digital libraries (see Section 4). The OJAX++ collaborative research tool will use Web 2.0 technologies such as Ajax, Web Services and collaborative tagging and will integrate a sophisticated recommendation engine combining AI technologies and ideas from case-based reasoning (CBR) [4-7], user profiling [8-13] and data mining research [14-17].  

A component of OJAX++ will be OJAX [18], a prototype user interface to a federated search service for OAI-PMH-compatible repository metadata. OJAX is Ajax-enabled and comprises a client-side GUI, implemented in JavaScript and HTML, and server-side metasearch Web Services, implemented in Java. Apache Lucene is used to index and search the metadata. OJAX is simple to use and non-threatening but it is also powerful. It attempts to minimise upfront user investment and provide immediate dynamic feedback, thus encouraging experimentation and enabling enactive learning. OJAX Version 0.1 is described in [19]; more recent developments are described at [18].

OJAX++ will be based on Web Services, thus enabling modularity and interoperability. Rather than building all of the features discussed in this proposal, a central theme of the project will be to investigate and develop interoperability and collaboration with other systems and projects.  

The project team will use Agile development methods, including continuous integration of all work packages.

3.2 IVRLA 

The UCD Irish Virtual Research Library & Archive (IVRLA) [20] repository will be used as an initial testbed for OJAX++. 

Launched in January 2005, IVRLA is a major digitisation and digital object management project.    It was conceived as a means of preserving and facilitating access to elements of UCD’s historical repositories. The uniqueness, and in many cases fragility, of the original materials, is a major obstacle to their availability and use by the scholarly community. When fully implemented,  IVRLA will be one of the first comprehensive digital primary source repositories in Ireland. The final repository will host digital collections in a variety of media types including text, audio, video and graphics. A critical challenge for the IVRLA is how to help researchers navigate, discover and annotate relevant content in the repository’s diverse holdings. 

 

3.3 Research Issues

The following sections outline some of the specific research issues that will be addressed.

3.3.1 Collaborative research environments 

The definition of Collaborative Research Environments (CREs), also known as Virtual Research Environments (VREs), is still evolving. The UK Joint Information Systems Committee (JISC) Virtual Research Environments Programme defines a VRE as comprising 

“A set of online tools and other network resources and technologies interoperating with each other to support or enhance the processes of a wide range of research practitioners within and across disciplinary and institutional boundaries. A key characteristic of a VRE is that it facilitates collaboration amongst researchers and research teams providing them with more effective means of collaboratively collecting, manipulating and managing data, as well as collaborative knowledge creation”  [21].

The OJAX ++ project will take advantage of research findings (for example [22, 23]) and will develop collaboration and cross fertilisation with relevant projects (for example [24, 25]). Early results in the field of user requirements for CRE [25, 26] indicate that, to be effective, a CRE must be developed in the context of a research community and must take account of that community’s shared practices and tools. Direct dialogue and engagement with the research community for whom the VRE is being developed is vital [27]. Collaboration with IVRLA will provide a context for exploring the real needs of a research community.

Standardised Web Services can empower CRE technology, offering more control and simpler system customisation and integration [28]. By using standard Web Services, components of CREs built in the context of one research community can be “mashed up” in different combinations for research communities with different needs. 

3.3.2 Integration and interoperability 

One of the central tenets of Web 2.0 is the provision of data and services that facilitate “remixing” with other data and services, via an “architecture of participation” [29].  Interoperability, modularity and compatibility with other systems have also been identified as generic requirements for CREs [30]. Significantly, the intention of the JISC VRE programme is not to produce a “complete VRE” but rather to contribute to the definition and development of a “common framework and its associated standards” [30].  An exploration of potential integrations and interoperability with other tools, systems and data sources will be a central theme of the OJAX++ project. 

There are various mechanisms that can facilitate the integration and interoperability of OJAX++, including widgets, RSS [31] and Web Services. One area in which adoption of appropriate Web Service standards is of paramount importance is the search technology underlying the service. Such technologies include SRW/U (Search/Retrieve via the Web or URL) which is widely supported but largely within library-related applications, and the more recent but increasingly popular OpenSearch. OJAX already supports OpenSearch and can be easily integrated with any of the many OpenSearch compliant services. Supporting SRW/U would enable interoperability with library systems and bridge the gap between library applications and the Web 2.0 universe.

Some existing and potential collaborations between OJAX++ and other services are described below.

OJAX++ could become an alternative search interface for institutional repository software such as Fedora [32], I-Tor [33], DSpace [34] or Eprints [35]. There is an existing collaboration between SILS and the Technical University of Denmark to apply OJAX to the Fedora Generic Search Service [36]. The aim is to provide the latter with a flexible and dynamic user interface. This collaboration should highlight interesting interoperability research issues which it may be fruitful to pursue in the OJAX++ project. IVRLA uses the Fedora repository, thus further facilitating such an investigation. 

I-Tor is used by DAREnet, the Dutch Digital Academic Repositories programme [37]. Developers working on DAREnet have been considering the implications of OJAX [38]. The Irish Universities Association has recently been awarded a Higher Education Authority Strategic Innovation Fund grant [39] for the development of an Irish national search service, possibly analogous to the Dutch DARE model. This service will support searching across the emerging network of third level institutional repositories [40, 41].  OJAX could provide a search interface for such a national service. Again, this potential collaboration may provide research issues of relevance to the OJAX++ project.

The Sakai project, of which UCD is a partner, is a “community source software development effort to design, build and deploy a new Collaboration and Learning Environment (CLE) for higher education” [42]. It could provide an opening for collaboration, as could the interest, expressed by the developers of the OpenCourseWare management system, EDUCommons [43], in integrating OJAX’s federated search facilities [44].  
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