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Outline
● Defining Virtual Research Environments (VRE)

○ research machinery
○ integrated environments

● VRE as part of e-infrastructure
○ key components
○ overlapping architectures

● VREs to support subject domains: two case studies
○ Integrative Biology
○ Building a VRE for the Humanities

● (inter) Institutional VRE framework
○ Focus: institutional repository
○ Focus: resource discovery

● Concluding remarks
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Terminology

● e-Science
● e-Research
● e-Infrastructure
● Virtual Research Environments (VRE)
● Virtual Research Communities (VRC)
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e-Infrastructure
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e-Infrastructure

● Shared services and middleware to enable inter-institutional 
collaborative research
► access management (e.g. shibboleth, digital certificates)
► data repositories and discovery services
► supercomputing/grid computing
► Access Grid (enhanced video-conferencing)
► shared research facilities (e.g. laboratory, text mining)

● Also human/organisational issues (e.g. training, virtual 
organisations)

● e-Infrastructure components overlap at various levels (dept, 
institutional, national, international)

● VREs combine applications and presentation interface
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e-Infrastructure strategy 1

● Australia
► An e-Research Strategic Framework (2005)

– Researchers need to know what data and metadata standards are 
appropriate

– needs to be widespread adoption of best practice for curation of 
data

– An Accessibility Framework is needed to manage publicly funded 
research data

– IT service centres or departments could align their activities more 
closely with the needs of researchers and research departments

– Outreach activities need to encompass information services; 
education and training services; and research support services

“Monash e-Research Centre is an initiative of the DVC Research to support 
researchers, by harnessing the resources and capacities of the IT Services Division, 
the Library and computer scientists in the Faculty of Information Technology to create 
ICT services that enhance research capability.” (http://www.monash.edu.au/eresearch/)

– ARROW, DART, e-Research Portal projects

http://www.monash.edu.au/eresearch/


http://www.monash.edu.au/eresearch/activities/current.html

http://www.monash.edu.au/eresearch/activities/current.html
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e-Infrastructure strategy 2

● UK
► JISC

– funds an e-infrastructure programme which prioritises
• community engagement
• access management and security
• Grid services and tools
• Knowledge organisation and semantic-aware services

► e-Infrastructure strategy (2006) – ten years ahead
• http://www.rin.ac.uk/e-infrastructure-strategy

– Access management/middleware
– network, compute power and storage
– preservation and curation
– search and navigation
– data and information creation
– virtual research communities

http://www.rin.ac.uk/e-infrastructure-strategy


http://www.jisc.ac.uk/programme_einfrastructure.html

http://www.oerc.ox.ac.uk/

http://www.jisc.ac.uk/programme_einfrastructure.html
http://www.oerc.ox.ac.uk/


http://www.hastac.org/resources/toolkit

http://www.hastac.org/resources/toolkit
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Virtual Research Environment
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Towards a definition of a VRE
● Some (almost) equivalent terms:

► Collaboratory
– “... a center without walls in which the nation's researchers can 

perform research without regard to geographical location - 
interacting with colleagues, accessing instrumentation, sharing 
data and computational resources, and accessing information from 
digital libraries.” (based on Wulf, 1989)

► Cyberenvironment
–  “to provide researchers with the ability to access, integrate, 

automate, and manage complex, collaborative projects across 
disciplinary as well as geographical boundaries.” (Dunning & 
Nandkumar, 2006)

● Key criteria
► Do research – access disparate resources – collaborate – location 

independent – Multi/inter-disciplinary
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Towards a definition of a VRE

► Virtual Research Environment
– “The purpose of a VRE is to help researchers in all disciplines 

manage the increasingly complex range of tasks involved in 
carrying out research... a framework of applications, services and 
resources to support the underlying processes of research.” (JISC)

– “A VRE comprises a set of online tools and other network 
resources and technologies interoperating with each other to 
facilitate or enhance the processes of research practitioners within 
and across institutional boundaries.” (based on Fraser, 2004)

● Key criteria
► research process – framework – interoperating components – 

institutional
► Do research – access disparate resources – collaborate – location 

independent – Multi/inter-disciplinary
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Discovery

Research Machinery
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Facilitating the research process

● Research administration and management
► Contracts office -------- online grant admin -------- online project 

management

● Resource discovery and access management
► Library -------- networked collections -------- single sign-on portal

● Data creation, use and analysis
► Desk ------- Data/tools repositories ------- shared remote facilities

● Collaboration and communication
► Seminar -------- Audio-visual conferencing -------- shared workspace

● Research publication, curation and preservation
► Monograph -------- institutional repository -------- Workflow integration

The research environment is a complex integration or continuum of physical and 
digital structures,  processes, resources and tools.
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How many VREs?

● What is the appropriate level of granularity?
► one VRE per researcher?
► one per research group?
► one per subject?
► one per institution?
► national? international?

● Approaches
► discrete VRE for defined research community/collaboration
► generic VRE to serve bulk of institution
► VRE framework with institutional, domain and shared components

– research requirements as starting point
– but takes advantage of existing/emerging e-infrastructure wherever 

found
– encourages shared services, tools, data, expertise...
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JISC VRE Programme
● UK programme of VRE projects

► aims to build, assess, extend, develop VREs within and across 
subjects

► Fifteen projects, from April 2004 to April 2007
► Sample subject projects include:

– Sakai VRE for Educational Research
– CSAGE: Collaborative Stereoscopic Access Grid Environment 
– CORE: Collaborative Orthopaedic Research Environment
– Silchester Roman Town: A Virtual Research Environment for 

Archaeology
► Set of institutional or ‘generic’ projects

– Sakai VRE Portal Demonstrator
– ELVI: Evaluation of a Large-scale VRE Implementation
– Implementing the Kepler Workflow Interface into the Cheshire 

Digital Library Framework
– IUGO: Conference Information Integration Project



Digital Libraries à la Carte, August 2006Virtual Research Environments – Michael Fraser
Slide: 20

VREs by Subject
(User Requirements)
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By subject: Integrative Biology VRE

● Aim
► "To develop a large-scale Virtual Research Environment (VRE) 

demonstrator investigating the utility of existing collaboration 
frameworks to provide end to end support for the research process of 
a large-scale, international, multi- and inter-disciplinary research 
consortium: the Integrative Biology (IB) e-Science Pilot Project.”

► Computing science, pathology, mathematics, bioengineering

● Step 1: Gather requirements
– Interviews

• ‘day in the life of’
• highlight areas in which collaboration takes place

– Focus group
• high level requirements
• prioritise requirements set

With thanks to Matthew Mascord, IBVRE Project Manager for  
assistance with IBVRE slides.
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By subject: IB VRE
● Step 2: Requirements analysis

► support for daily activities
► secure repository of in silico experiments critical
► those who model cancer to learn from those who model hearts
► real-time communication in order to share visualisations etc

– and recording of collaborative discussions

● Step 3: Work task outcomes
► Agile development which ensures

– VRE solution interoperates with local research infrastructure
– science steers user interface development

► Priorities
– repository:  in silico experimental process management tool
– collaboration: collaborative visualisation tool, paper-born material 

management tool
– communication: research notification tool, events management 

tool
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IB VRE Portal
https://vre.integrativebiology.ac.uk/

https://vre.integrativebiology.ac.uk/
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http://bvreh.humanities.ox.ac.uk/

http://bvreh.humanities.ox.ac.uk/
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By subject: BVREH

● Building a VRE for the Humanities
► Focus on capturing user requirements across humanities subjects
► Definition of VRE for humanities evolving

– ground-up approach and investigating differing requirements from 
science

► Interviews – articulate research working practices and location
– resulted in four user archetypes or personas

• Simon Brown: Researcher - 18th Century German
• Dr Mary White: Researcher at a university library
• Bob Black: Researcher – Classics
• Gwendolyn Green: Lecturer and artist in the Fine Art 

department
– Priorities: 

• Resource and people discovery
• Communication tools
• Collaborative document editing

With thanks to Ruth 
Kirkham and John Pybus for 

assistance with BVREH 
slides
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By subject: BVREH

● Demonstrators to test requirements understanding
► Eighteenth century workspace

– bringing together disparate resources for study of Jane Austen
► Evaluation of digital pens and personal access grid (as with IB VRE)

– integrating VRE with physical environment
► Virtual workspace for the study of ancient documents

– find, view, compare, annotate image collections  and associated 
research resources using common workspace

► Research discovery service
– locating expertise across discipline

● Part of wider strategic plan to support e-research within the 
humanities
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VREs by Function
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By function: repository

● Institutional repository
► At 30,000 feet an institution looks like it has a single repository.
► At 10,000 feed it is evident that the institution has a range of 

repositories holding different types of digital object
► At 1,000 feet, the specific services offered by multiple repositories 

become clearer. 
► On the ground, the bigger picture is obscured by the range of 

workflows, metadata standards and supporting interfaces.
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By function:  repository

● Within a VRE interoperability with repository services might 
enable
► secure ingest, storage, and retrieval of domain-specific working 

meta+data (Mbs to Pbs)
– Services for data mining, visualisation, analysis tools

► discovery of and open access to research outputs, digitised collections
► document version and revision control integrated with desktop
► audit and provenance trails for data, workflows
► Curation, preservation and re-presentation of diverse digital assets
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By function: resource discovery

● Intute (http://www.intute.ac.uk/)
► UK national resource discovery service
► evaluates and describes websites for research and teaching
► database of over 110,000 reviews
► provides MyIntute, open access repository and Z39.50 service for 

integration with remote services

● Resource discovery requirements for research
► 6 month study across disciplines

– ostensibly for Intute to set priorities for better research support
► Interviews, survey and literature review

http://www.intute.ac.uk/
http://www.intute.ac.uk/oai/oai2.php?verb=GetRecord&metadataPrefix=oai_dc&identifier=oai:intute.ac.uk:artifact926
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By function: resource discovery

● Intute resource discovery requirements – findings
► Beware of generalising about ‘researchers’ and ‘research’
► High proportion use a small number of online resources regularly 

(91% use Google, for other only journal articles matter...)
► For any resource essential to know, “ the information it contains 

reliable and accurate’”
► Priority services

– directory of bibliographic databases
– evaluations of journals and conferences
– discovery services for funding, people, events
– graduate training resources
– annotation of existing reviews



http://www.intute.ac.uk/

http://www.intute.ac.uk/


Digital Libraries à la Carte, August 2006Virtual Research Environments – Michael Fraser
Slide: 33

Summary of functionality

● Key functionality within VRE
► discovery services (compute, people, sources, events, funding)
► collaboration tools (shared view of data objects, desktop conferencing, 

community annotation)
► repository services (ingest, storage, export, control)
► location and time-independent access
► integration with physical environment
► integration/interoperability with institutional and domain e-

infrastructure

● e-infrastructure applied to the agreed requirements of 
research communities to enable research to take place

● Through organisation, access and preservation to the food 
of scholarly endeavour libraries been fulfilling this forever...
► Just maybe getting bigger and more complex
► Role of individual libraries or collaborative virtual library environments?
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Is this Web 2.0 obfuscated?

● Yes and but
► The overall outcomes are similar

– Data exposure, sharing and reuse (standards)
– Facilitating social or collaborative work
– Responding to user requirements

► Possible differences
– VRE driven by requirements of research workflows
– VRE tends towards a large-scale enterprise activity
– VRE tends towards implementation via a portal framework

► Possible convergence
– Service-oriented architecture approach
– Web 2.0 provides some of the tools/standards, VRE provides the 

glue
– ...



http://www.nature.com/nature/peerreview/debate/nature05008.html

http://www.nature.com/nature/peerreview/debate/nature05008.html




http://www.qub.ac.uk/imagining-history/wordpress/

http://www.qub.ac.uk/imagining-history/wordpress/
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Towards... an e-Research Strategy

“While it is possible for individual disciplines within an 
organisation to adopt an ad-hoc approach to 
interdisciplinary collaboration, it is likely to prove more 
fruitful for universities and research bodies to give serious 
consideration, through an institutional e-research strategic 
plan, for example, to the identification and deconstruction of 
disciplinary ‘silos’ that impede research and communication, 
and to the creation of organisational structures more aligned 
with the new ways in which research is conducted. In 
particular, IT departments that service the needs of 
universities could be steered to provide and integrate new 
research-enabling activities by working closely with the 
various research disciplines they serve.”

- An e-research strategic framework (Australia, Sept 2005)
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Items for Discussion

● Role of digital librarians?
► Institutional repository is key component of e-infrastructure

– nearly always in library domain
– how ‘sharable’ or flexible? Access and preservation?
– Interoperability with departmental, national, subject repositories?

► Data curation
– creation, metadata, preservation of institutional intellectual assets

• but disparate data types and ontologies
► Training provision

– research methods training for graduates and staff
– data creation, documentation, management

► Awareness raising, policy setting
– cross-disciplinary approach to key issues

• expand open access agenda
– weave together e-research, open access, VREs
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