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Overview of Project

1. Background

Oxford University Research Archive (the successor to the Oxford Eprints repository set up as a part of the SHERPA project) allows relationships between disparate repository objects to be expressed and stored as part of the Fedora object model. At the same time, while the underlying Fedora architecture is very flexible, there are types of digital object for which it is not the optimal storage or delivery mechanism and which therefore naturally reside in other repository systems (ASK and SRB in this case). A unified discovery and navigation mechanism for such resources should therefore be decoupled from the actual storage and delivery systems.

2. Aims and Objectives

The Bridging the Interoperability Divide (BID) project will use the principles underpinning the JISC e-framework to build interoperability between 3 repository systems: SRB, Fedora and ASK. The implementation will help join e-science, academic publishing and learning/ teaching practice communities by creating a joined-up set of repository services. The project will focus on demonstrating interoperability across the federation for the following services: harvesting (OAI), federated search (SRW), authentication (WebAuth), metadata management (MODS/ METS), identifiers, and discovery (OpenURL). The project also aims to create a client for authenticated bulk upload (ingest service) into an institutional repository.

3. Overall Approach

The participating repositories all make use of a Web Services approach so that individual development efforts can be largely decoupled provided that interfaces are well-defined. This is necessary as all the repositories are part of larger programmes which will influence the timing of individual modules. 

4. Project Outputs

· Creation of client software for moving large numbers of files into the repository within a Shibboleth-controlled authentication environment, released under LGPL license. The tool will ease the administrative overhead in populating online repositories so achieve the 'critical mass' required for making the use of institutional repositories common practice. (It must be stressed that while we understand the scenarios that require such a tool we are aware of a large number of possible designs and the difficulties posed in achieving the desired functionality and compliance with Shibboleth. We are also aware of the ease of use that emerging so-called Web 2.0 technologies like Flickr are developing for enabling the population of these repositories; we would look to learn from these technologies).

· Demonstrable federated search service working across Fedora, SRB and ASK metadata and with as many systems as possible outside of the federation. Interoperability will be dependent on compliance with Z39.50, SRW, SRU specifications.

· Demonstrable harvesting service across the federation and with systems outside of the federation. Interoperability will be dependent on compliance with the OAI-PMH specifications.

· Demonstrable implementation of a common approach to revision control through implementing an interoperable object identifier 'service'. The identifier service will enable a wide range of other services such as discover, search and harvest. This work will build on Oxford's work on the JISC the JISC River project

· Demonstrable implementation of a common approach to metadata across the federation. 

· Demonstrable implementation of a federation-wide discovery service compliant with the OpenURL specification. 

· Online collection of scenarios and use cases and how they map to technical design decisions. This work will be conducted by the Client Relations Team (CRT), part of Oxford University Computing Services and will be made freely available via the CRT wiki
: 

5. Project Outcomes

· The project will demonstrate a large-scale implementation of the principles underlying the JISC e-framework.

· This proposal will allow diverse user communities (teaching, learning, scientific and research) to shape the implementation of these and innovative new services.

· The project will produce open source software freely available to the wider community

· The project will support the eBank scholarly communication cycle model

· The project technical design will support the use and re-use of digital objects

·    The project will straddle the boundaries of eResearch, teaching & learning and scholarly communications and demonstrate ‘joined-up thinking’ between these often overly specialised research areas.

6. Stakeholder Analysis

The value of this project to all the stakeholders is best illustrated by considering the sample use cases that drive the involvement of the individual repositories in the project – these are set out below:

6.1. Computational experimentation

The Oxford e-Research Centre (OeRC) is committed to developing and maintaining the campus grid named OxGrid. This has been designed so that in the future there will be a single point of entry to university researchers using computational and storage infrastructure. Currently the system has ~30 users in many fields from Computational Chemistry, Materials Science and Theoretical Physics and overall have submitted many thousands of individual computational tasks. The process by which a user runs on the campus grid is as follows: (1) Generate overarching experimental configuration file (2) Submit parent process to the grid which launches a large number of child processes each with their own configuration data. There is an n-times increase in input configuration data at this point. (3) Each child process then runs to completion after which all output data is returned to the parent process. The data volume increase at this point is dependant on the individual research. It can be as much as 1000x. (4) Any post processing is done. This can lead to a data reduction of another increase if visualisation for example is used. 

The use cases driving the integration of the SRB system into a wider repository framework are:

Publishing datasets to institutional repository: Each user may repeat the process just outlined many tens of times the amount of individual data generated can be massive. Of this though only a small amount would be of the type that you would want to put into the institutional repository, i.e. the processed output data and possibly any post processing. It is important though that the link is maintained between the input data and output data as well as a full metadata description of the experiment to ensure no wasted time or computational resource. Therefore it is essential that there is a clear link between the campus grid data storage system, where the input and raw output data sets can stay and the institutional repository where the processed output can be held to be able to be directly referenced by uploaded material from the researcher such as papers to ensure also in the longer term open access is granted to the generated research data for other studies not yet possible but which could be massively assisted by the availability of large amounts of relevant and catalogued raw data.

Access control: As one of the partner nodes of the National Grid Service (NGS) we also provide access to a very large proportion of the registered users on the system by allowing ‘zoning’ between the Oxford campus grid Storage Resource Broker
 (SRB) instance and the NGS instance we can allow our users to index the data they have within the NGS instance from within the institutional repository. This will increase the usefulness of the National Grid’s data nodes and increase data participation with that project. To read more on this subject please see the DART report
.

 david.wallom@oerc.ox.ac.uk 

6.2. Learning and teaching

At Oxford as with many other educational organisations teachers and learners are able to store and share resources using a virtual learning environment (Bodington). VLEs do not typically provide comprehensive and interoperable repository services so to address this Oxford is being supported by the JISC in developing the ASK system which will provide a full set of repository services to the Bodington. In brief the project has further developed and integrated a number of open source software components to provide a comprehensive repository system (federated search, Shibboleth authentication integrated with fine-grained authorisation and group management, harvesting, metadata management, discovery (OpenURL) and direct access APIs for web service communication with external systems such as learning design applications, portals and VLEs. To bring the repository into a wider federation the following use cases need to drive further enhancement to ASK repository service:

Desktop to online repository: A student has 100 image files on her desktop that were taken to 

annotate recent field work and wishes to share them by emailing a link to all the files stored together as a collection.

Controlling access: A teacher needs an easy way to share tutorial resources just with other teachers in his department. 

Searching: A teacher wants to create a collection that includes teaching resources, data sets, past exam papers and research papers for a seminar series. 

6.3. Academic publication

Oxford Research Archive (ORA), the Oxford University Repository for research output, is Fedora-based, and includes the VTLS VITAL/VALET user-friendly interface for selected workflows. The repository includes ePrints (pre- and post-prints) and eTheses. These are obtained by a mixture of author deposit (or their representative), mediated deposit and bulk transfer from a variety of sources. Not all objects need to be held in the repository: metadata records for remote objects can form part of the collection, particularly for items such as large datasets. There are three main areas which are priority for the repository: long-term preservation (in line with the collection policy), open access (in compliance with copyright) and increased visibility, enabled by use of rich metadata produced to standard schema. To be useful to the communities which it serves, ORA will provide a means of efficient discovery of research output items, and include the means to link to related objects and provide a consistent metadata interface for harvesters and other third parties. ORA will be a point of discovery, storage and retrieval for objects across a diverse and complex institution. Fedora enables the creation of complex digital objects comprising multiple data-streams together with the creation of relationships between objects. The use cases that are driving the development of ORA to use interoperability specifications and web service integration to join with the proposed federation are:

Resource discovery through metadata records. Each digital object, collection and community will have a rich metadata record assigned to it. This will be used by, for example, researchers seeking objects authored themselves and by colleagues, by external users wishing to obtain research publications by authors affiliated to Oxford University and for research-led teaching. Metadata will be created in MODS and METS as well as simple DC in order to allow for harvesting of rich metadata via OAI. This facility will benefit those wishing to find out about others working in similar or related fields, possibly for the purpose of cross-disciplinary research.

Linking to data/objects from within papers/theses. For example, an article may include a link to a dataset held in the eScience SRB system. Inclusion of metadata within ORA for the datasets will allow users to discover the dataset and link externally from the archive to access data.

Link to learning objects which reference a resource. A user of a learning object will be able to link directly to the digital object held within ORA in line with the eBank model for re-use of research
. This will include those using a VLE, both students studying and staff delivering courses. Likewise there are plans to investigate links and data sharing with VREs or research databases: initially work needs to be undertaken to identify possible targets (in addition to the Medical Sciences Division database) within the institution and then investigate methods of linking.

Provide a consistent metadata interface. ORA will comply with OAI-PMH for harvesting by third parties. As stated above, the metadata will be rich and will be available using multiple schema if harvesters wish to obtain more than simply Dublin Core. Currently it is feasible to ingest items to Fedora from other repositories/systems using OAI-PMH. In order to ingest metadata and/or objects from the ASK and eScience repositories a generic ingest tool is required. In order to offer consistent search and indexing within ORA, it will be necessary to obtain metadata for ingested objects and records from the federated repositories and map to the schema used in ORA. 

7. Risk Analysis

The table below is drawn from the basic analysis carried out at the proposal stage. Since then, a number of developments may have an impact on the anticipated work packages – which leads me to uprate the technical risks:

· The University has decided to migrate from Boddington to Sakai as a VLE platform on the same timescale as the current project which means that the nature of the ASK repository will necessarily have to change. The project team are working closely with the VLE team to ensure that we desired functionality is carried across but there may well be effects on the scheduling of the ASK thread of work. However, at this stage we are maintaining the current schedule of Work packages.

· It now appears that the UK Federation implementation of Shibboleth will be rather more basic than expected and the Oxford instance will not support the richness of attributes required by the project on the project timescale. To this end we will be integrating with the University's WebAuth system as the common authentication platform and deriving authorisation attributes from there. As WebAuth will also provide local authentication for Shibboleth in due course this does not affect the workflows/use cases already outlined.

· Monash have had some organisational changes around their SRB repository which may have an impact on their interest in our project. At the moment, however, we are not aware of any impact.           

	Risk
	Proba-bility

(1-5)
	Sever-ity

(1-5)
	Score(PxS)
	Action to Prevent/Manage Risk

	Staffing availability
	2
	2
	4
	The project can draw from a pool of staff to cover for unexpected loss of staff. Task planning is key to managing this risk.

	Organisational
	2
	3
	6
	The steering group is well positioned to gain early access to any organisation change and allow the project manager to plan for any alterations required.

	Technical
	4
	2
	8
	The project is proposing some difficult technical challenges and will allow sufficient time to design a solution before beginning implementation (coding).

	External suppliers
	2
	2
	4
	All external suppliers will be contractually bound to the University and we will only work with trusted suppliers.

	Legal
	1
	3
	3
	The project can draw on research services offices and consult with OSSW on open source license issues.


8. Standards

	Name of standard or specification
	Version
	Notes

	OAI-PMH
	
	This is the basic metadata harvesting protocol under which content from all three repositories will be made available via ORA. ORA will also, in the first instance, harvest metadata from ASK via OAI PMH.

	OpenURL
	
	Oxford is in the process of selecting and deploying an OpenURL resolver platform and an accompanying metasearch facility. Neil Jefferies (PI) is involved with the selection process to ensure interoperability with repositories. 

	Web Services/SOA
	
	The ASK and ORA repositories are based round a Web Services model so any development will necessarily follow suit. A major thread in the SRB development will be developing a more Web friendly entry-point to the system.


9. Technical Development

Software will be created in an Agile development environment that emphasises open communication. A range of tools will be used to coordinate a potentially large number of developers in creating open source code: a project wiki for technical documentation; a mailing list for frequent communication; messenger software for group discussion; bug/ feature tracking for rapid small scale enhancement and test case tracking; Sourceforge for code distribution. The steering group will monitor task milestones and report to the JISC when milestones are met or need changing. 

10. Intellectual Property Rights

Under the University of Oxford’s policy on intellectual property (which covers all University employees and students), the University claims ownership of a range of intellectual property rights with commercial potential. The University does not assert any claim to the ownership of copyright in artistic works, books, articles or lectures, apart from those specifically commissioned by the University. Results arising from projects funded by the JISC at Oxford would therefore usually be owned in the first instance by the University as the employing institution. The University seeks to maximize the commercial potential of its intellectual property through its wholly-owned technology transfer company, ISIS Innovation Ltd. In accordance with the desires of the Repositories Enhancement Programme, however, it is proposed to release project deliverables under either a Creative Commons license or, in the case of software, under an open source software license to maximize the benefit for the wider community.

Project Resources

11. Project Partners

The principal project partners are the three departments which host the repositories being integrated. These are outlined in more detail in the preceding Stakeholder analysis.

12. Project Management

The project will be coordinated by a steering group that is highly experienced in designing and delivering repository services. All project tasks will be agreed by the steering group with the project manager. All tasks will be structured so that they are properly informed by a detailed understanding on user cases and the technical design.

12.1. Project Leads

Michael Fraser is head of the Research Technologies Service at Oxford University Computing Services, an Associate Director of the Oxford e-Research Centre, and Director of Institute Arts and Humanities (previously the Humbul Humanities Hub). He is a co-investigator for three VRE projects (Integrative Biology; Sakai VRE Demonstrator; and Building a VRE for the Humanities). He has also been principal investigator for a number of other projects relating to access management, institutional repositories, and humanities computing. He is a member of various advisory committees and is currently Technical Secretary for Oxford’s ICT Strategy. He has an academic background in the humanities with a PhD in theology from Durham University.

Neil Jefferies (Project Manager) is Acting Development Manager & Strategy Coordinator for Oxford University Library Services, responsible for the development and delivery of new services. He has recently managed projects to (1) use of Citrix farms to deliver legacy data resources to browser clients; (2) the implementation a Content Management System for use by Oxford's Libraries; (3) the deployment of Thin Clients as library terminals and the Eprints and Fedora Repositories (with corresponding involvement in the SHERPA and PRESERV projects). Previously he has worked in a broad range of computer-related fields from chip designs and parallel algorithm development for Nortel, through writing anti-virus software for Dr Solomon's and developing corporate systems for several major blue-chips. He has an MA in Natural Sciences from Cambridge and an MBA from Warwick Business School. 

12.2. Steering Group

As this project involves the integration of three repositories which use different technologies and have differing design objectives, it is felt that the Managers of the three repositories need to have significant involvement in order to ensure success. As with any such systems integration effort, organisational issues need to be managed closely. To this end, in addition to an overall Project Manager, a hands-on steering group is proposed, comprising:

Howard Noble (OUCS) manages the Client Relations Team at Oxford University and is PM of the JISC Accessing and Storing Knowledge (ASK) project. While at Oxford Howard has managed the JISC TIP and MDC projects and been a project member of the JISC RIVER study. Before joining Oxford Howard was a project officer on the JISC OLIVE project at the Royal Holloway University. Before working in the educational sector Howard was an IT consultant for IBM Global Services and Extraprise (a Client Relationship Management consultancy). Howard has a BSc. in Genetics from Manchester University and a MSc. in Cognitive Psychology from Sussex University.

Sally Rumsey (OULS) is the Project Manager leading the development and implementation of a sustainable repository for research output (initially ePrints and eTheses) of Oxford University. She previously worked at the London School of Economics where she was eServices Librarian. While there, she was the Manager of the LSE research repository (LSE Research Online), led the team which implemented an electronic resource management system and was involved with most aspects of electronic resources including licences, authentication and digitisation. Her book, “How to find information: a guide for researchers” is published by the Open University Press. She is a member of the JISC eBooks Working Group. Sally has a BMus and an MA in Information Studies.

Dr. David Wallom (OeRC) is the Technical Manager of the Oxford e-Research Centre. In his present role he is expected to engage the wider community within the university with e-Science tools and technologies and especially with the e-Infrastructure within the university including Campus grid, virtual research environments and the institutional repository. He has advised the ShibGrid project on usage models within campus grids. He has a degree in Applied Physics from Coventry University with a year in industry and a PhD in Experimental Particle Physics from the University of Bristol. He is also currently chair of the UK e-Science Engineering Task Force and co-chair of the Open Grid Forum Production Grid Services Research Group.

12.3. Development Team

Ben O'Steen (OULS) is the Software Engineer implementing the design and delivery of a sustainable repository for research output (initially ePrints and eTheses) for Oxford University. He has over 10 years experience building bespoke business-critical systems and tools for corporate and private clients, including London Underground Limited, MacAlpine Helicopters and recently, Oxford Aviation Training. He holds a Batchelor's degree in Chemistry from Oxford. 

Tiejun Ma (OeRC) is the Campus Grid Developer within the OeRC. He has special responsibilities for the data system and uptake by non-traditional grid users. He also has general responsibilities for user uptake and code integration. He has a BSc from Dalian University of Technology, China and is submitting his thesis for a PhD in Computer Science from University of Edinburgh with a project on development of failure detection for dependable Grid and Web services.

Shivram Rajamanickam (OUCS) is a Software Developer in Oxford University specialised in the web based software programming and development. He is currently working for the JISC funded ASK project in designing the system using Struts MVC architecture and UML, development of user interface using JSP, CSS, XML and XSLT, enhancement of Federated search feature by performing the search on SRW/SRU repositories using Java / J2EE technologies, web services like SOAP, AXIS, XSLT and eXist database. Shivram has an MSc. in Embedded systems and Robotics in University of Essex in 2002. 

Peter Crowther (consultant) BSc, MIEE, MBCS brings 25 years experience of software design and development to his role as IT Director of Melandra Limited. His research work spans metadata, repository, e-framework component, VLEs, data and knowledge representation and interchange for the universities of Oxford, Manchester, Southampton, Leeds and UHI. Peter's 5 years as a professional educator have refined his communication skills, an important area sometimes overlooked by his profession. Peter graduated top of his year containing 120 Computer Science students at Manchester University. 

Andrew Foster (consultant) is a technical architect specialising in the development of multi-tier and distributed web-based systems. Having been in the industry for over ten years he has worked for IBM, Atos Origin, Sema, Hewlett Packard and most recently Oxford University. Andrew has shown his ability to adapt by working in a wide range of industry sectors including finance, medical, utilities, government and transportation. Technically Andrew is an object-oriented designer with full lifecycle experience using Java and J2EE. He has worked on multiple research projects for JISC along with being a key contributor to the JAFER API updating its Z3950, SRW, CQL and UDDI support. Andrew also has strong web service and XML/XSLT skills and a good understanding of the eXist XML database.

Richard Doe (consultant) is a web developer specialising in database driven website applications, with a front-end focus on web standards, accessibility and usability. He has worked in website development for 5 years, primarily for educational institutions and NGO's, including the University of Oxford, medical research charity Action Medical Research, student campaigning network People & Planet, and the University of Sussex. He has a BA in Philosophy from Sussex.

13. Programme Support

No specific support requirement is anticipated.

14. Budget

	Directly Incurred

Staff 
	March 07
	April 07– March 08
	April 08– March 09
	TOTAL £

	
	
	
	
	

	Total Project Cost (C+D+E)
	£
	£240404
	£127351
	£367755

	Amount Requested from JISC
	£
	£120202
	£63676
	£183878

	Institutional Contributions
	£
	£120202
	£63676
	£183878

	
	
	
	
	

	Percentage Contributions over the life of the project
	
	JISC

50 %
	Partners

50 %
	Total

100%


Detailed Project Planning

15. Workpackages

See appendix for detailed breakdown.
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16. Evaluation Plan

The majority of evaluation criteria are likely to be assessed some time after final delivery as the primary aim is to facilitate and allow workflows between the repositories and awareness, plus a corpus of content will need to be developed. 

	Timing
	Factor to Evaluate
	Questions to Address
	Method(s)
	Measure of Success

	Work package completion
	Match with eFramework principles
	Is the eFramework effective? Have the principles been applied correctly?
	Review by Consultant (who is one of the eFramework authors) 
	High level architecture review, 

	Post- project
	Utilisation of inter-repository links
	Are users deriving value from the additional relationships expressed in ORA linking to the other repositories?
	Analysis of Web Statistics
	Users are navigating the links to the other repositories.

	Post- project
	Improved discoverability of content 
	Is the additional exposure of SRB/ASK content via OAI-PMH and OpenURL driving increased demand?
	Analysis of Web Statistics
	Direct access to harvested metadata records in ORA, followed by onward navigation by users. 

	Ingest Client Phase
	Use-case and workflows
	To what extent are the use cases valid and useful?
	Review of Repository Workflows
	Confirmation that the approach is valid could be part of a generic interoperability approach.

	Post Ingest Client
	User Feedback
	Are the workflow extensions logical and useful?
	User survey
	Positive responses


17. Quality Plan

A quality check will be carried out at the end of each Work Package detailed in the appendix. If the deliverable is a document then it will be forwarded to the Steering Group and then the JISC Programme Manager. Otherwise, the deliverables are software components which will be tested against their specification but also, and more importantly, in terms of real-life interoperability. This is essential as there is some latitude in a number of specifications (OAI-PMH, SRU/SRW) and the finer details of interpretation can often only be resolved in a production or near-production environment.

Users testing of modules specific to this activity is relatively limited – the user interfaces in question will to a large extent, build on existing workflow systems within the component repositories to minimise user impact. For example, ORA already has a system for building relationships between items and the effect of this project is to merely extend the range of available items. The ability of a FEDORA architecture to incorporate new digital object types without requiring significant changes to its behaviour is one of the key factors underlying its selection as the basis for ORA.

18. Dissemination Plan

	Timing
	Dissemination Activity
	Audience
	Purpose
	Key Message

	Throughout
	Presentations at Repository focussed Events
	Repositories Community
	Build awareness, broaden utility of tools beyond Oxford
	A specialised repository need not be isolated

	Throughout but weighted towards the end of project
	Advocacy – all the involved departments have regular publicity activities
	End Users, Key Influencers
	Build awareness, encourage participation and innovative uses
	Multiple repositories exist, but are not isolated

	Throughout
	More cross attendance of repository events between the departments
	Potential Collaborators, External Users 
	Break down the conceptual silos in which the repositories have, to a great extent, developed 
	The same problems do not need to be solved repeatedly. 

	Throughout
	Work with RSP to provide examples/case studies
	Repositories Community
	Keep knowledge available to the community
	As above


19. Exit and Sustainability Plans

	Project Outputs
	Action for Take-up & Embedding
	Action for Exit

	Documentation
	Deposit in ORA 
	None (ORA is a long term preservation archive)


	Project Outputs
	Why Sustainable
	Scenarios for Taking Forward
	Issues to Address

	Source Code
	Community Dependent
	Make available on SourceForge or similar
	Documentation, Community Development


Appendixes

Appendix A. Workpackages

	Stage
	Work Package
	Responsibility
	Date
	Duration

(Elapsed WD)
	Outputs

(D)ocument (S)oftware

	Ingest Clients
	Review repository workflows
	All
	04/06/07
	25
	Feeds into Requirements Definition

	
	Requirements Definition
	All
	09/07/07
	25
	(D)

	
	Development
	All
	20/09/07
	40
	(S) Provide links between clients at suitable points in the workflow 

	Metadata
	Review extant metadata
	All
	19/07/07
	25
	Feeds into mapping definition

	
	Define common metadata baseline 
	All
	23/08/07
	20
	(D)

	
	Define mapping between metadata formats
	OULS
	20/09/07
	25
	(S/D) 

	Identifiers and Revision Control
	Update SRB to permit revision control
	OeRC
	16/7/07
	20
	(S)

	
	Implement Handle backfeed from Fedora
	All
	13/12/07
	35
	(S)

	Identification/Authentication
	Integrate repositories with WebAuth
	All
	04/06/07
	35
	(D,S) Release documentation describing the process for each repsository

	
	Implement a secure link to the eGrid
	OeRC
	15/1/07
	20
	(S)

	Federated Search/Harvesting/Discovery
	Implement SRU/SRW interfaces
	All
	30/08/07
	35
	(S) This should be primarily validation of existing

	
	Confirm Access/Release Model
	OeRC
	18/10/07
	30
	(D) OeRC will not make all data available for harvest – a mechanism and policy  for the release of material needs to be implemented 

	
	Bulk Ingest/Upload
	All
	31/01/08
	45
	(S) The essential criteria is the appearance of correct content in ORA

	
	Open URL
	OULS
	03/04/08
	30
	(S) Integration of Federation with Library Services OpenURL resolver service (due for delivery September 2007) 

	
	Metasearch Integration
	OULS
	15/05/08
	45
	(S) Integration of Federation with Library Services Metasearch service (due for delivery September 2007)

	Documentation/Use Cases
	
	All
	
	Whole project
	(D) Library of Use Cases and how they relate to design decisions

	Project Management
	
	All
	
	Whole project
	


�	 JISC River project: � HYPERLINK "http://www.jisc.ac.uk/index.cfm?name=jcie_scg"��http://www.jisc.ac.uk/index.cfm?name=jcie_scg� 


�	 CRT wiki: � HYPERLINK "http://wiki.oucs.ox.ac.uk/ltg-public/Client_Relations_Team"��http://wiki.oucs.ox.ac.uk/ltg-public/Client_Relations_Team�


�	 Storage Resource Broker: � HYPERLINK "http://en.wikipedia.org/wiki/Storage_resource_broker"��http://en.wikipedia.org/wiki/Storage_resource_broker� 


�	 DART report: � HYPERLINK "http://ausweb.scu.edu.au/aw06/papers/refereed/treloar/paper.html"��http://ausweb.scu.edu.au/aw06/papers/refereed/treloar/paper.html�


�	 Scholarly Knowledge Cycle diagram (Lyon): � HYPERLINK "http://www.ariadne.ac.uk/issue36/lyon/"��http://www.ariadne.ac.uk/issue36/lyon/� 
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