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A note about formatting:

Special types of formatting are used in this document to identify key pieces of 

information.

A Roadmap action is formatted like this:

The action appears in bold. [X.X. A cross-reference to the relevant 

action in the Roadmap appears in square brackets.]

Additional details may be supplied about the recommended action.

Feedback from the KAREN community is formatted like this:

“A direct quote appears in quotation marks and is italicised.”
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1 Ministry of Economic Development. May 2005. The Digital Strategy: Creating Our Digital Future.
http://www.digitalstrategy.govt.nz/.

Introduction

This background report on Technological Capability is the second of three background 

papers that supports the Advanced Network Capability Building Roadmap 2007-2009. 

While it is tempting to classify enabling technologies according to distinctions between 

hardware, middleware and software applications, this paper instead focuses on the role 

of technology in supporting the KAREN goals, distilled into the following themes:

Connection: The infrastructure and supporting middleware that will ensure that •

KAREN members are able to freely communicate and to share computing resources 

and data/information resources.

Collaboration: The tools required to enable those in the R&E sector to work together •

towards common goals. 

Such tools might be generic (i.e. able to be used for a range of purposes; not specific 

to particular disciplines) or more specialised (i.e. customised to support the 

requirements of a particular project or discipline).

Content - Data / Information / Knowledge: The technologies (and related policies and •

processes) required to collect/create, analyse, publish, archive and re-use data, 

information and knowledge.

These themes are partially aligned (as far as is possible) with the government’s Digital 

Strategy and its three overarching themes of Connectivity, Capability and Content.1
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Connection: Advanced Networks

As noted in the Overview Document, the Roadmap does not focus on future 

development of the physical network and expertise relating to basic connectivity or 

higher-level training on topics such as protocols (IPv6, BGP, multicast), design 

(firewalls, bandwidth to the desktop) and tuning (for peak performance). One issue that 

must be highlighted here though because of its wider impact is the need for periodic 

network refreshment.

Network capacity is expanding rapidly: if we accept that Gilder’s Law (the networking 

equivalent of Moore’s Law) applies, network capacity is likely to double every 9-12 

months. The experience of international advanced networks suggests that the 

technologies underpinning KAREN will need to be replaced or significantly refreshed 

within the next 4-6 years:

UKERNA’s SuperJANET5 represents the fifth major iteration of the UK’s R&E network•

JANET (launched in 1984); 

Australia’s AARNet, launched in 1989, is into its third phase (AARNet3); •

Internet2’s Abilene network, launched in 1999 and upgraded in 2003, will shortly be •

replaced by NewNet; and 

CA*Net4 represents the fourth incarnation of Canada’s network since 1993, not •

including other less major upgrades.

Raise awareness of advanced network refreshment requirements 

amongst relevant bodies. [Roadmap Action 11]

As part of its ongoing operations REANNZ, with the support of the wider 

KAREN community, will need to liaise with policy and funding agencies such 

as MoRST and TEC to ensure that network lifecycles and their implications

for technical capability development are understood.
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2 Hunter, Jane, Rob Cook, Simon Pope [Distributed Systems Technology Centre, Australia]. March 2004. E-Research Middleware: 
The Missing Link in Australia’s e-Research Agenda. Discussion Whitepaper on E-Research Middleware for submission to The 
Commonwealth of Australia Department of Education, Science and Training National Research Infrastructure Taskforce, 3. 
http://www.itee.uq.edu.au/~eresearch/papers/eResearchMiddleware.pdf

Connection: Middleware

Middleware has been described as the ‘glue’ that holds the infrastructure for e-research 

together, consisting of programs that “provide essential access, communication, 

accounting, security, trust, and co-ordination services between the (computational and 

data) resources of the grid and the higher-level services that use them”.2

Middleware is a well-established field of development internationally. A range of centres 

are operating as part of large-scale programmes with a national scope, e.g.

UK: Open Middleware Infrastructure Institute UK (OMII-UK - http://www.omii.ac.uk/)•

US: NSF Middleware Initiative (http://www.nsf-middleware.org/), NSF Software •

Development for Cyberinfrastructure (SDCI - 

http://www.nsf.gov/pubs/2007/nsf07503/nsf07503.htm), Internet2 Middleware 

Initiative (http://middleware.internet2.edu/)

Australia: AARNet Middleware (http://www.aarnet.edu.au/engineering/middleware/), •

Middleware Action Plan and Strategy (MAPS) project at the University of Queensland 

(http://www.middleware.edu.au/).

Examples of the kinds of work that fall into this category include:

Identity and access management: authentication, authorisation and access control,•

federation; and

Grid services: data (storage, transfer and synchronisation) and computational •

(resource scheduling, monitoring and management).

Federated identity and access management

Identity and access management (IAM) is the focus of a great deal of international 

work. Best practice with regards to federation has stabilised somewhat, though large-

scale production-level federations are still a vision rather than reality. 

Certain technologies are approaching the status of de facto standards; the OASIS 

Security Assertion Markup Language (SAML - http://www.oasis-

open.org/specs/index.php#samlv2.0) and Shibboleth (http://shibboleth.internet2.edu/), 

an open-source implementation of SAML developed by Internet2. According to 

information collated by the Australian MAPS project, a wide range of national 

organisations have:

adopted Shibboleth (e.g. Australia, the US, Switzerland, Finland, Denmark, and the •
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3 Middleware Action Plan and Strategy Project (MAPS). http://www.middleware.edu.au/index.html
4 UK eScience Certification Authority. 2006. Certification Authority Beginner's Guide. http://www.grid-
support.ac.uk/content/view/188/101/.
5 Metadata Access Management System (MAMS). 2005.  Mini-Grant Application Package for joining the MAMS Testbed Federation. 
https://mams.melcoe.mq.edu.au/zope/mams/events/MiniGrantApplicationInvitation_final.pdf/view.

UK, where Shibboleth will be the a migration path from the ATHENS service);

are planning to adopt Shibboleth (e.g. France, Germany and Belgium);•

have a federated solution that is not Shibboleth but is Shibboleth-compliant (e.g. •

Netherlands, Norway, and Sweden)

have not adopted Shibboleth but will be otherwise SAML-compliant (e.g. Japan).•

MAPS also notes that the Liberty Alliance – a consortium with more than 150 

organizations like Sun, Novell, IBM, RSA, Verisign and Ping Identity - actively promotes

the usage of SAML.3

Two other areas of importance when considering identity and access management are:

Certificate authorities: CAs are trusted authorities that issue the ‘certificates’ (digital •

files containing identity information) that enable authentication to take place so that 

computing and information resources can be shared. Certificates can be specific to a 

set of services (commonly, national grid services) or more generic. A basic 

description of how certificates work is:

Digital certificates use a pair of keys; a private and a public key. The public key is stored in the 

certificate and to use a digital certificate you must also have the corresponding private key. The 

certificate can be given out to anyone, but only you are allowed to have the private key. The resource 

you are trying to access encrypts a message using your public key. The only way to decrypt the 

message is by using your private key, so you prove that you are who you say you are by sending back 

the decrypted message.4

Roaming: EduRoam (http://www.eduroam.org/) is a location-independent wireless •

network that allows visitors to an institution to log on locally using their home 

institution credentials and have access to the resources that they need. EduRoam 

originated in the Netherlands and is now available in the UK, Europe, Australia and 

other countries in the Asia-Pacific region.

Australia: Research institutions in Australia have invested heavily in IAM middleware 

developments. The prominent Meta Access Management System (MAMS) project at 

Macquarie University has worked on Shibboleth implementation across the higher 

education sector for several years and more than half a million identities are being 

managed from 8 identity providers in a test federation. MAMS has given small grants

(AUS$40K) to assist organisations to join the testbed.5 Work on MAMS is now being 

built on by the Australian Access Federation (AAF - http://www.aaf.edu.au/australian-

access-federation-aaf-project), which will develop governance and policies for the 
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6 Council of Australian University Directors of IT (CAUDIT). 2006. CIO's Set Top 10 Issues for 2006. 
http://www.caudit.edu.au/member_notices/index.html#annualMeeting.

federation, as well as developing strategies and policies around the rollout of PKI and 

Shibboleth. The AAF is closely aligned with another project in the area of certification, 

the eSecurity Framework project (http://www.esecurity.edu.au/index.html). This will 

“develop and ultimately implement a PKI for CAUDIT universities (which include 

universities in Australia, New Zealand, Fiji and Papua New Guinea) and the CAUDIT 

research community”. The project is working with browser vendors to ensure that 

certificates will be widely recognised, and on a range of sub-projects to integrate grid / 

PKI / Shibboleth technologies in use for Australian e-research activities. 

Australia was the first country outside of Europe to adopt EduRoam. AARNET now 

manages EduRoam, which has been deployed at over 19 institutions in Australia, with 

another 31 sites in development (http://www.eduroam.edu.au/images/eduroam-

flyer.pdf). An EduRoam project test-bed has been established between Australia and

TERENA, SURFnet and UKERNA in Europe.

Individual institutions, particularly in higher education, are working on IAM within their 

own organisations. In 2006 the Council of Australian University Directors of Information 

Technology placed identity management second in their list of CIO's Top 10 Issues.6

Findings from AARNet’s 2005 Identity and Access Management (IAM) survey, which was 

responded to by at least 25 Australasian universities, included:

Many universities are considering, piloting or using IAM systems to administer user •

accounts to access networks, applications and resources.

Portals, single sign on, account self-service and CAUDIT PKI initiatives are all in •

development at a small number of organisations.

Most organisations found the experience of deploying and supporting identity •

management systems as average (as expected) or difficult.

Only 19% of organisations ranked their systems as highly interoperable. 60% of •

organisations polled believed their system was partly interoperable but required

workarounds.

Local and remote users are mostly authenticated using username/password •

combinations or IP.

Though there appeared to be a positive approach towards developing single sign-on •

environments, only 38% of organisations had deployed same sign-on environments 

for staff or students. 

The use of Public Key Infrastructures (PKI) and digital certificates has been limited, •

with only around 30% of organisations polled claiming their Directory Services 

support PKI. CAUDIT believe widespread adoption of PKI is unlikely to occur until a 
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7 Australian Advanced Research Network (AARNet). 2005. Identity and Access Management Survey 2005 – Results. 
http://www.aarnet.edu.au/engineering/middleware/id_access_mgt_survey.html
8 Joint Information Systems Committee (JISC). December 2004. JISC Circular 11/04. Core Middleware: Early Adopters – Call for 
Proposals. http://www.jisc.ac.uk/uploaded_documents/11-04FullText.doc.

national PKI is created.

The major hurdles to centralised or federated authentication were highlighted as •

political (62%), technical (42%), security (35%), training (15%) and legal (15%). 

Lack of funding is a key barrier to development and support. 

The risk and impact of development activities is high, as systems create and store •

personal data and use critical business processes.

The survey report notes that if Australian developments follow similar paths to those 

overseas, the next major development phase after the creation of single sign-on 

environments will be to create ways to access remote resources, services and 

applications and to provide collaborative tools to encourage organisations to work 

together on academic and research projects.7

UK: Around 20 early adopters of Shibboleth (institutions and consortia) are funded by 

JISC’s Core Middleware Infrastructure programme 

(http://www.jisc.ac.uk/whatwedo/programmes/programme_cminfrastructure.aspx) to 

“assist them in exploring the adoption of Shibboleth-based technologies”: funding of up 

to £50,000 was available for deployments, as well as “work on the necessary cultural 

change and administrative issues that accompany such a move”.8 JISC is also financially 

supporting national data centres in efforts to ‘shibbolise’ their resources (i.e. to enable 

them to be Shibboleth service providers), and providing support via the Middleware 

Assisted Take Up service (discussed previously in the section on workforce 

development).

The UK e-Science Certification Authority issues certificates for the UK e-Science 

community (https://ca.grid-support.ac.uk/) and authenticates users via a wide network 

of Registration Authorities (RAs).

The JANET Roaming service (http://www.ja.net/services/network-services/roaming/) 

started in 2006 and has 60+ participating organisations.

US: As the developers of Shibboleth, Internet2 have been actively involved in building a 

community of Shibboleth users as part of the Internet2 Middleware Initiative. The

InCommon federation (http://www.incommonfederation.org/) has 31 higher education 

organisations and 14 other organisations (mostly publishers) as members. Internet2 

also hosts TestShib, a service for registered users to test a Shibboleth installation and 

learn more about how Shibboleth works (https://www.testshib.org/testshib-

reg/index.jsp).

New Zealand: Identity and access management activities include:
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Government: The All-of-Government Authentication Programme•

(http://www.e.govt.nz/services/authentication/) started in 2000, and has been 

allocated $16.9 million over two years. The programme is being managed by the 

State Services Commission’s e-government unit, with the goal of the programme 

being to help people securely transact with government agencies. (NB. The level of 

security required for transactions with government is much higher than that which 

would likely be required within a trust federation for education and research.) A suite 

of authentication standards are also being developed as part of the e-Government 

Interoperability Framework (e-GIF - http://www.e.govt.nz/standards/e-gif/). The 

Security Assertion Messaging Standard (NZSAMS - http://www.e.govt.nz/standards/e-

gif/authentication/nzsams), currently under development, will specify a deployment 

profile of SAML2.0.

Education: The Education Sector Authorisation and Authentication (ESAA) will •

provide an identity management service for the education sector. Stage 1 of ESAA 

provides an authentication and authorisation across five applications from NZQA, TEC 

and the Ministry of Education. Stage 2 (2006/07) of the service is a rollout to further 

applications (http://www.minedu.govt.nz/web/downloadable/dl11734_v1/supporting-

document-for-ict-strategic-framework-co.pdf).

Higher education: The Directors of IT from NZ universities through SCIT (NZVCC •

Standing Committee on IT) have endorsed the proposal that New Zealand R&E 

community accept the offer from Australia to join their IT trust domain.

In individual KAREN member institutions, particularly universities, identity management 

is already an area of considerable activity. The AARNet survey noted above covered New 

Zealand members (though only Auckland, Lincoln and Waikato universities responded) 

and the issues and opportunities identified are likely to apply equally to universities in 

New Zealand. Within the CRIs, a great deal of ad hoc IAM work is underway. A current 

collaborative project between AgResearch, CSIRO and seven Australian universities 

required the development of an in-house IAM solution: lack of maturity in this area and 

variability across the various organisations made it impossible to implement a standards-

based approach. This example highlights both the need for IAM and the considerable 

barriers to implementation.

With regards to certification, BeSTGRID is undertaking activities in this area and is 

focusing on Australasian efforts rather than local initiatives. BeSTGRID is now an APAC 

certificate authority for PKI and can ‘sign’ certificates in NZ: while these certificates are 

not recognised by all applications, they are widely recognised for grid services in 

Australia and the Asia-Pacific region. CAUDIT are also investigating certificate provision 

for other applications e.g. a Verisign equivalent for Microsoft applications.
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With regards to EduRoam, the University of Auckland have received an endorsement 

from SCIT to activate a New Zealand service, and are well underway in this activity.

UoA has built a test Radius server and is working on testing with the EduRoam server in 

Australia. When the EduRoam server is moved into production, the service will be 

available for other New Zealand organisations and UoA plans to offer assistance to other 

universities with EduRoam connectivity requirements.

There is a lack of consensus within the KAREN community regarding the importance of 

identity management. There is a view that that IAM should more properly be dealt with 

as part of each organisation’s internal operations, because it is required for a wide range 

of organisational functions that will bring internal benefits unrelated to KAREN. The 

AARNet survey indicates that IAM activities are being undertaken to support university 

systems and functions including administration (payroll/finance, HR), teaching (learning 

management systems), corporate communications (email, web portals), and access to 

institutional repositories and subscription-based library resources. Far fewer 

organisations are utilising IAM for grid services and the management of virtual 

organisations, though the survey authors note that this could in part be explained by 

the low numbers of ‘research active’ universities that responded to the survey.

There is also concern that a focus on middleware will divert funds away from the 

adoption of e-research applications that will directly support collaboration; that other 

important developments are delayed because of a focus on middleware. KAREN’s goals 

will not be achieved if only the mechanisms for sharing become available, without 

attention to developing the remote equipment, grid services and rich media digital 

content that members of a future federation actually want to share. Implementing a 

successful federation will not automatically increase use of KAREN or mean that the goal 

of better research through collaboration will be achieved. The Panel must ensure that 

access to or development of the services and applications that will actually increase 

usage of KAREN and involve the conduct of e-research is not delayed because of 

unresolved issues (many internal to member organisations) around identity and access 

management.

There are also tensions between pragmatic approaches to federation and certification, 

which currently revolve around getting started by entering into established Australasian 

partnerships, and approaches that emphasise New Zealand sovereignty in this area.
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Support the adoption and implementation of identity and access 

management middleware.  [Roadmap Action 12]

Possible activities include:

Assess institutional preparedness for federated identity management in 1.

NZ. 

A successful IAM federation will depend upon a range of technical and 

organisational factors. The readiness of all the organisations within the 

KAREN community for federation could be assessed so that appropriate 

support services and implementation strategies – whether these are 

provided by REANNZ or within organisations – can be planned. 

NB. There is a risk here of an oversimplified or distorted picture. It could 

be difficult or time-consuming to document IAM status within an 

institution if there are large numbers of decentralised applications at the 

level of faculties, schools or business unit.

The Identity and Access Management Survey developed by AARNET in 

consultation with CAUDIT may be a useful and low-cost starting point

and could be undertaken in partnership with the New Zealand members 

of CAUDIT, i.e. the Directors of IT from the eight NZ universities.

Build practical experience through exemplar projects such as pilot NZ 2.

federations.

The strategic direction for IAM is established for many KAREN members, 

e.g. through the decision by university IT directors to join the Australian 

federation based on MAMS, however organisations will need to build 

internal expertise through hands-on deployment experience. 

Build practical experience through joining the Australian test federation.3.

As noted above, small grants of AUS$40K were provided by MAMS (in 

association with AARNet) for joining the Australian testbed federation. 

The Panel could consider making similar grants to NZ organisations, or 

there may be opportunities for co-funding some of these efforts, e.g. 

research on institutional repositories conducted by the National Library 

and the Council of New Zealand University Librarians (CONZUL) had 

suggested providing ‘early adopter’ grants in this area of around NZ$40-

50K though the funding agency was not identified. 

NB. The status of the Australian test federation should be established 

before proceeding with this suggested action.

Join and participate in international standards development e.g. SAML, 4.

Shibboleth.

Ensure implementations specifically enable the sharing of data 

and/or information and computing resources and/or scientific
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9 Globus Alliance. http://www.globus.org/.
10 Mondardini, Rosy, et. al. [CERN]. GridCafe: the place for everybody to learn about the Grid. 
http://gridcafe.web.cern.ch/gridcafe/.

Grid services

The Grid is a computing architecture that supports distributed collaboration by enabling 

the sharing of “computing power, databases, and other on-line tools securely across 

corporate, institutional, and geographic boundaries without sacrificing local autonomy.”9

The role of grid middleware is “to get the applications to run on the right computers, 

wherever they may be on the Grid, in an efficient and reliable way... to organize and 

integrate the disparate computational resources of the Grid into a coherent whole.”10

As with the area of identity management, de facto standards and best practice are 

converging through organisations like Open Grid Forum (http://www.ogf.org/) and 

Globus Alliance (http://www.globus.org), frameworks like the Open Grid Services 

Architecture (http://www.globus.org/ogsa/) and technologies such as the Globus Toolkit 

(http://www.globus.org/toolkit/) and Condor (http://www.cs.wisc.edu/condor/).

Middleware for grid services includes components for functions such as data transfer 

and synchronisation, resource scheduling, monitoring, indexing and security. 

Grid middleware supports high-profile international grid initiatives like the following:

EGEE (Enabling Grids for E-Science - http://www.eu-egee.org/): This EU-funded •

project started in high energy physics and life sciences, but now integrates 

applications from other fields. The EGEE infrastructure includes 200+ sites across 

nearly 40 countries. As well as a providing grid services, EGEE develops standards 

and tools and provides support services. Phase 1 of the project finished in March 

2006 and EGEE 2 is now underway.

The Open Science Grid (http://www.opensciencegrid.org/) consists of computing and •

storage resources from 50+ sites in the US, Asia and South America. The OSG is 

supported by the Grid Operation Centre (http://www.grid.iu.edu/) at Indiana 

University, which supports users, developers and systems administrators (including 

via 24/7 telephone and email helpdesk).

TeraGrid (http://www.teragrid.org) provides access to 100+ discipline-specific •

databases as well as distributed high-performance computers and experimental 

facilities around the country. TeraGrid is coordinated through the Grid Infrastructure 

Group (GIG) at the University of Chicago, and partner sites include eight other 

universities, laboratories, advanced computing centres and research organisations.

UK National Grid Service (http://www.grid-support.ac.uk/) provides standardised •

access to compute resources, data resources and large scale facilities, as well as 

training and support services.
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Some smaller and less well-established initiatives that might provide models for New 

Zealand include:

Grid Canada (http://www.gridcanada.ca/), a collaboration between CANARIE, the •

Canadian National Research Council (NRC) and C3A, the Canadian High Performance 

Computing Laboratory. This is at an early stage and infrastructure is still being built. 

GridX1 (http://www.gridx1.ca/) is a smaller-scale collaborative project between •

Canadian universities and the NRC.

NAREGI (http://www.naregi.org/index_e.html), Japan’s National Research Grid •

Initiative, a collaboration of two national research institutions with industry, 

universities and other research facilities.

Initiatives like this are not only about middleware but also often offer applications and 

more advanced functions like provenance management, change notification, 

personalisation, workflow integration, collaborative virtualisations and so on; some of 

these are discussed in later sections of this document.

Within New Zealand, the TEC-funded BeSTGRID project (http://www.bestgrid.org) is the 

leading example of work in this area. BeSTGRID aims to “deliver mechanisms, methods 

and tools that facilitate collaboration on shared information, sharing of computational 

resources and online visualization of instruments and experiments.” BeSTGRID is taking 

an application-focused approach to three ‘themes’ involving data grids, computational 

grids, and the use of advanced networks for collaboration. Technology employed is 

aligned with the Australian Partnership for Advanced Computing (APAC) Grid and other 

organisations such as PRAGMA, the University of Oxford, University of California San 

Diego, and Caltech. Other grid activities include:

AgResearch’s operation of a 200-node Condor-managed grid, that is used to support •

bioinformatics and provides services to seven Australian universities and CSIRO;

VUW’s operation of two grids – one ~200-node grid managed using Sun GridEngine •

and one ~1200-node grid managed using Condor - with plans in future to manage 

both grids using Condor to further support a small group of users in astronomy, 

statistics and physics.

BeSTGRID and other exemplar projects are urgently required in New Zealand to 

demonstrate the value of grid middleware in connecting users with distributed 

resources. Another valuable initiative would be the creation of a testbed. In the UK, the 

need for a testbed grid infrastructure was identified by the e-science community at a 

2004 workshop on education and training. A testbed would need to be as similar as 

possible to the production systems in use, but resources need to be guaranteed for the 

training sessions; a testbed would also need to have “associated staff expertise”.11
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11 Mann, Bob, et. al., eds. June 2005. Education and Training in UK e-Science. UK e-Science Technical Report Series UKeS-2005-
01. With contributions from the attendees of the NeSC workshop on “Education and Training in UK e-Science” held 1-2 November 
2004. http://www.nesi.ac.uk/technical_papers/UKeS-2005-01.pdf.

Testbeds are provided as part of the services of the Open Science Grid and Grid Canada.

Support the adoption and implementation of grid service 

management middleware. [Roadmap Action 12]

Possible activities could include:

Build practical experience through exemplar projects.•

Establish a testbed infrastructure.•

Encourage knowledge transfer from BeSTGRID consortium to other •

KAREN members.

Build practical experience and opportunities for knowledge transfer •

through formal or informal partnership with the Australian Partnership 

for Advanced Computing.

Join and participate in international standards development e.g. Open •

Grid Forum.
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Collaboration: Voice Over IP

Voice over IP (or VoIP, IP telephony, Internet telephony) refers to voice data over the 

Internet or other IP network. The main driver for VoIP is cost reduction, and many 

organisations are switching to VoIP when traditional PABX systems reach the end of 

their life as upgrading the existing systems can cost more than shifting to VOIP. Some 

organisations are choosing hybrid VoIP/PABX systems. In-house VoIP solutions are 

offered by a number of large telecommunications and network providers (e.g. Cisco). In 

recent years free online services such as Skype, MSN Messenger and Yahoo! Messenger

and have also become popular. These tend to integrate VoIP with other tools such as 

internet chat, instant messaging and videoconferencing. 

Many advanced research networks carry voice data and some offer Voice over IP as a 

value-add service.

New Zealand: Adoption of VOIP amongst KAREN members is likely to be uneven. The 

benefits would be greatest if all members shifted to VoIP but that is unlikely due to the 

different business drivers for VoIP and the tendency to implement these solutions at the 

point where upgrades to existing systems are required (this will be different for each 

KAREN member). Organisations may also decide that the cultural and technical risks of 

a VoIP implementation are still too great in comparison with the benefits.

Individual organisational structures could also be problematic; in many organisations, 

voice and data communications are managed by separate groups: for example, IT 

services are responsible for management of data traffic over networks, whilst telephone 

services are managed by corporate communications or facilities management staff. This 

could have an impact on the willingness and ability of organisations to participate in any 

KAREN-driven VoIP activities since staff in central IT services are more likely to have

knowledge of and previous contact with KAREN and REANNZ.

The following section on videoconferencing offers a number of suggestions (e.g. for 

bridging services) that would be likely to include voice data along with video.
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Collaboration: Video over IP and advanced conferencing

A range of conferencing tools are now available that move beyond voice to encompass 

high-quality video and in some cases toolkits of shared applications (e.g. presentations, 

whiteboards, browsers) that support virtual meetings. Videoconferencing tools are not 

limited to the research community and are widely used in schools, business and the 

public sector. The main driver for many organisations has been high travel costs, but 

‘triple bottom line’ reporting and increasing awareness of issues of environmental

sustainability are now also driving videoconferencing uptake. 

Options for videoconferencing include systems from well-established multinational 

commercial providers (e.g. Polycom, Radvision, Tandberg, Codian) that have local 

distributors. Free web-based services such as Skype, MSN Messenger and Yahoo! 

Messenger are also becoming popular, although there are issues with security that end 

users and network administrators should be aware of.12

Within R&E, the use of 'standard' videoconferencing is supplemented by collaboration 

tools like the Access Grid; a suite of tools that can include text chat, video, audio, 

shared whiteboards, shared presentations, shared browsers, streamed data, 

visualisations, and remote device management. Some learning management systems 

(LMSs) incorporate videoconferencing within their suites of tools. The Access Grid is by 

no means the only option: there are more than 200 products available and many hosted 

solutions for group interaction are also available. Some of these tools are provided by 

major vendors as part of groupware applications. The following section on virtual 

environments discusses some of these.

General trends to note include:

Although a wide range of options is available, there seems to be a trend away from •

open-source products like the Access Grid towards more commercial or semi-

commercial (though in some cases, open standards-based) tools like InSORS and 

Microsoft Conference XP. The Access Grid is still widely used within universities 

though.

Both IP and ISDN are widely used: support for both is the norm as both are expected •

to grow.

There is recognition that point-to-point systems and multi-point systems are best •

used for different purposes. The Access Grid is valuable for multi-point conferences 

with groups that require a high degree of interactivity, while for point-to-point events 

with few participants and no requirement for shared tools (e.g. job interviews, 



TECHNOLOGICAL CAPABILITY: ROADMAP BACKGROUND PAPER 2 20 OF 54

management meetings), standard videoconferencing can be sufficient.

Interoperability is a problem. As well as the issues noted above – open source vs.•

commercial, IP vs. ISDN, multipoint/multicast vs. point-to-point – there is a lack of 

stability with regard to protocols even within video over IP. The most common 

protocol is ITU H.323 (the same applies to Voice over IP) however the Internet 

Engineering Task Force (IETF) has developed the competing SIP (Session Initiation 

Protocol). In the long term SIP may replace H.323, but in the meantime dual protocol 

support may be required. Organisations may need to operate via multipoint 

conference units (MCUs). This is not ideal though, as use of an MCU reduces the 

videoconference to the lowest common denominator. Bridging may also be needed

between the Access Grid and standard H.323 videoconferencing, and even between 

different versions of AG.

In the next few years there will be greater integration of collaborative tools with •

standard office applications, e.g. within an organisation using Microsoft products, it 

could become more commonplace for document authors to videoconference or 

instant message whilst working together on a document. Some of these convergence 

issues are discussed further in the following section on virtual environments.

United Kingdom: UKERNA offers a range of videoconferencing services.

All the eScience Centres and many individual universities have Access Grid/inSORS

nodes. JISC has funded an Access Grid Support Centre (http://www.agsc.ja.net/) since 

2004, which provides training, support and QA services. The AGSC runs a number of 

multicast-unicast bridges to support interoperability amongst different versions of AG 

and other clients such as inSORS and Mbone standalones.

The results of a 2006 survey of JANET AG users indicated that:

The majority of respondents thought the quality was excellent (35%) or good (44%), •

but 5% of sessions were abandoned.

Users averaged 3 sessions a month and node operators reported usage of around 4 •

sessions a week at their organisation.

Many sessions were point-to-point (i.e. two sites only: 45%) or involved 3-5 sites •

(39%). Only 3% of sessions had more than 10 sites.

The most common problems were difficulty connecting to venues, problem sites (i.e. •

certain sites that always seem to experience problems) and poor quality audio.

Reducing travel was by far the most cited benefit (74%).•

The top improvements requested were greater reliability, greater coverage (i.e. more •

organisations getting the AG) and better quality audio.13
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The JANET Videoconferencing Service (http://www.jvcs.ja.net/) provides 

videoconferencing services using H.320 over ISDN and using H.323 over IP.

JVCS also provides gateway support for multipoint videoconferences that use both

protocols: while IP videoconferencing is seen as a catalyst for growth, JVCS also predict 

that the use of ISDN videoconferencing will continue to grow over the next five years.

Organisations register their venues and are quality-assured (initially, then every six 

months). There is provision for ‘guests’ to join a videoconference that is organised by a 

registered organisation. Core services are free but ISDN users still pay their local ISDN 

service (sometimes at a premium).

UKERNA is working on a number of development projects including JVCS-Access Grid 

conversion facilities, instant QA tools, and facilities for on-demand IP videoconferences 

US: The goal of the Internet2 Commons (http://commons.internet2.edu/) is to 

accelerate the adoption of IP-based collaboration technologies within the Internet2 

community. Their Remote Collaboration Service offers H.323 Multipoint IP 

Videoconferencing on a subscription basis (US$2000 for 3000 hours). A site coordinator 

is required, with Internet2 offering training programs that lead to certification.

Development activities include support for encryption, H.264, and SIP, and greater 

interoperability between hosted desktop collaboration tools. 

RCS also supports five collaboration suites that integrate desktop videoconferencing 

with other tools: Marratech (SIP-based), inSORS (M-Bones-based); EVO (Java-based); 

Radvision (H.323-based); and Conference XP (Microsoft Windows Media). The choice of 

collaboration tool is up to the Internet2 member. Links to evaluation reports are 

provided (http://commons.internet2.edu/rtc/), and in 2006 the Internet2 Commons 

hosted Collaboranza (https://wiki.internet2.edu/confluence/display/Collaboranza/), an 

event designed to give members the opportunity to trial all the collaboration suites and 

ask questions of the vendors.

The VidMid working group (http://middleware.internet2.edu/video/) of the Internet2 

Middleware Initiative relates to the development of middleware for digital video and 

related areas. Sub-groups deal with videoconferencing and video on demand. 

Canada: More than 30 Access Grid nodes are available at Canadian universities.

CANARIE Information Systems host videoconference meetings with members that are 

connected to CA*net 4 using an MCU. They assist with support and facilitation, and 

provide use of their on-site facilities to groups that want to trial videoconferencing 

technology before they invest in it. They use H.323-based Polycom systems (both 

boardroom setups and selected staff desktops).
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Many schools use H.323 videoconferencing, often at a desktop level. Initiatives include:

the MusicGrid project (http://www.musicgrid.ca/), which has pioneered large-scale •

use of videoconferencing for teaching and learning music.

the Belle (Broadband Enabled Lifelong Learning Environment) project•

(http://belle.netera.ca/): the Netera Alliance in Alberta is working to establish “Client 

Learning Environments”, mobile workstations that turn any classroom with a 

broadband connection into a distance learning centre with H.323 video conferencing, 

application sharing and multimedia content.

Australia: AARNet has promoted videoconferencing by providing funding, technical 

expertise and secretariat resources to a working group. This group recently surveyed 

Australian organisations, with some very relevant results for NZ:

Videoconferencing is largely used for internal meetings to save on travel costs and •

time (39%) and teaching (32%). External research collaboration accounted for only 

15% of the use, a similar amount to job interviews.

Cost/time saving is the most important driver (48%), followed by collaboration •

(22%).

There are significant problems with interoperability between videoconferencing •

solutions.

There will be a shift towards desktop systems rather than room-based solutions. •

Respondents to the survey expected desktop video conferencing to grow more than

600% in the next five years; reasons given include the relatively low cost of 

deployment and end-user preferences for solutions they can operate without 

technical assistance.14

AARNet offers a Video over IP service (http://www.aarnet.edu.au/services/video/) as an 

extension to its Voice over IP service. AARNet member have access to an MCU that 

supports both H.323 and ISDN, as well as H.239, H.264 and other standards.

Australian universities were early adopters of the Access Grid, with Australia’s first AG 

node installed at the Sydney VisLab in August 2001. As well as using the Access Grid to 

support collaborative teaching – both cross-campus and between universities – and 

research, some Australian organisations are involved in R&D projects on topics such as 

the archiving of AG sessions and integration of remote sensors and equipment (see 

http://www.itee.uq.edu.au/~eresearch/projects/virgil/main.php?page=intro) and 

http://www.vislab.uq.edu.au/research/accessgrid/software/instruments/).

New Zealand: A range of videoconferencing solutions based on different protocols are 
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in operation at individual organisations, and are already being used for activities 

including teaching, job interviews and meetings. There are a number of local 

distributors of videoconferencing equipment from multinationals like Tandberg and 

Polycom, and other companies (including large telcos) offer videoconferencing ‘bureaus’

and equipment rental for organisations that do not want to purchase hardware.

Access Grid usage within NZ is limited to universities. The AG has been used 

successfully by the TEC-funded Building Research Capability in the Social Sciences 

Network (http://www.brcss.net/). In 2006 BRCSS used the AG around twice a week for 

various meetings and workshops. Node operators (the technicians that support AG 

users) also met regularly using the AG.

In 2005-06 NIWA installed videoconferencing at its four major sites, with limited 

coverage at smaller sites; in 2006-2007 further installations are being considered. 

NIWA frames these developments in terms of a commitment to reducing carbon

emissions.15 In contrast, in the context of reporting on sustainability in its 2006 Annual 

Report, Landcare noted that the introduction of videoconferencing between sites in 

February 2004 had not reduced travel, despite frequent usage.16

Videoconferencing is widely used in schools, with more than 130 schools using Polycom 

technology provided by Asnet Technologies and the Ministry of Education’s bridge as 

part of the Virtual Learning Network (http://www.virtuallearning.school.nz/). Activities 

include “digital conversations” (http://www.digitalconversations.org.nz/), sessions with 

experts from the sciences (e.g. ANDRILL, NASA, Te Papa, Te Ara The Encyclopedia of 

New Zealand), the arts (authors, actors, directors), industry (e.g. Richard Taylor from 

Weta) and sports. Professional development activities for teachers and virtual field trips 

also use videoconferencing, and support is available in the form of training (a module 

can be done online or with a facilitator) and documentation. Many of the projects on the 

Digital Conversation website have involved national or international collaboration, 

including between schools and staff from KAREN member organisations.

This area should be a key activity for KAREN usage, since:

All disciplines and a range of teaching, research, administrative and outreach •

activities would be supported by Video Over IP;

Capability in this area would support other types of capability building activity, e.g. •

the operations of working groups, training events and peer networking; 

Much of the required hardware, software and personnel are already available;•

There is an established user base to build upon;•
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There is a high risk that staff and students will turn to freely available tools (e.g. •

Skype) which will not maximise use of KAREN and may pose security risks.

Issues in this area that the Advisory Panel may wish to consider are as follows:

Interoperability amongst KAREN members is likely to be a problem: as noted above, •

standards and protocols are in state of flux and organisations have different 

requirements. Multicast and unicast bridging are required to overcome these issues.

KAREN members also currently face issues around: recruitment, retention and •

training of node operators; constraints on physical resources that lead to less-then-

optimal set-ups (e.g. rooms that are used for videoconferencing are dual purpose 

used for lectures or seminars at other times); poor logistics (e.g. around scheduling).

There is strong consensus within the KAREN community that national support services 

in this area are a priority, with representatives from the BRCSS network, the Vice-

Chancellor's Standing Committee for Information Technology and Access Grid New 

Zealand identifying a range of activities that a national centre of excellence could 

undertake.
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Support the adoption and implementation of applications for real-

time collaboration technologies for teaching and research.

[Roadmap Action 16]

Activities could include:

Lead by example: multicast KAREN meetings and events over the 1.

Access Grid and other real-time collaboration tools.

Support high-profile events and/or exemplar projects that use real-time 2.

collaboration tools.

Encourage desktop videoconferencing pilot projects.3.

Establish national services providing centralised infrastructure and 

support services for real-time collaboration technologies, including 

videoconferencing, the Access Grid and shared applications.

[Roadmap Action 17]

The role for such a centre could include:

Multicast/unicast bridging services to enhance interoperability;•

Quality assurance testing;•

Implementing and maintaining key infrastructure such as national venue •

servers;

A national/international booking system to help streamline administrative •

processes;

Promotion and outreach;•

Development of face-to-face training and online learning materials for •

node operators and end users.
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Collaboration: Virtual Research Environments

As noted in the previous sections, there is a trend towards the integration of voice- and 

videoconferencing within broader collaborative environments that enable administrators 

and participants to undertake a range of activities including:

communicating via both asynchronous (email, bulletin boards) and real-time (instant •

messaging, text chat, voice- and videoconferencing) channels;

sharing documents;•

managing a “virtual organisation” e.g. meeting calendar, project management tools; •

and

aggregating information e.g. through RSS feeds from sites of relevance.•

These types of activities are by no means limited to the research community. Computer 

supported collaborative work (CSCW) is the focus of a great deal of commercial 

development as well as research, not just in computer science and systems but also in 

terms of the social and organisational impacts. 

Group communication can be facilitated by a range of tools and services:

commercial suites of groupware products from vendors such as Microsoft (Live •

Communications Server, Exchange, Sharepoint), IBM (Workplace Collaboration 

Services)  and Oracle (Collaboration Suite);

commercial web portals for intranet/internet usage;•

open source products as wikis and blogs;•

hosted web services, provided on a free basis (e.g. Yahoo!Groups, Google Groups, •

MSN Groups) or by companies that may also provide value-add services around 

design and facilitation;

peer-to-peer filesharing networks and ‘social networking’ sites such as MySpace.•

Within education, and higher education in particular, the growth in e-learning has led to 

the development of virtual learning environments (VLEs) or learning management 

systems (LMSs) that support group communication for teaching and learning. Again, 

there are a range of well-supported and widely-used commercial products available (e.g. 

Blackboard, WebCT) and open-source products such as Moodle and Sakai also have a 

significant user base.

More sophisticated concepts of virtual research environments (VREs) are emerging 

specifically from and for the R&E sector. JISC offers this definition:
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A VRE comprises 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.17

There is some debate about what VREs are and should do, but some of the more 

advanced services on offer could include:

sharing discipline-specific applications•

federated searching of relevant subscription databases•

remote access to grid resources (scientific equipment, HPC facilities) for creating and •

analysing information

knowledge management tools e.g. ability to create a “bookshelf” and annotate items •

from digital collections and databases.

UK: JISC’s Virtual Research Environments (VRE) programme will “build and deploy 

collaborative multi-disciplinary VREs, bringing together tools and technologies to 

demonstrate how researchers can better manage their increasingly complex tasks”. The 

programme started in 2004 and £2 million has been allocated for further work. The goal 

of the programme is to develop a common architecture and to build capability at the 

level of individual organisations through a series of pilots in “real-life research settings…

addressing the real needs of hybrid research teams and communities, as well as 

individual researchers.”18 A range of projects are underway and the following is of note:

VREs are a relatively new addition to the e-research programme at JISC; most work •

is still experimental. However, tools and products that can be widely used should 

appear from this programme within the next 2 years. 

Advanced VREs build upon other elements of the e-research infrastructure e.g. •

priority projects involve integrating workflow tools, grid services and Access Grid 

toolkits within a broader environment.

Application-specific pilots cut across the sciences, social sciences and humanities. •

The arts and humanities are receiving special attention, as there is a perception that 

ICT use in these areas requires capability building to address a widening gap 

between e-research in these areas and in the sciences and social sciences.

There is great emphasis on good requirements gathering processes, and on the need •

for VRE developers and domain specialists to work together.
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The ELVI project (http://www.nottingham.ac.uk/~bbzijw/elvi/)is working on •

identifying “components of a generic VRE that have the most impact and/or are of 

the most value to the end-users” and evaluating the deployment of a VRE across a 

large organisation (to more than 3000 researchers across a range of disciplines). 

There should be valuable lessons that can be learned from this project.

JISC projects are open to UK HE institutions and their partners. There may be •

potential opportunities for NZ researchers to participate in this programme of work.

Australia: The Australian Research Council has funded activities in this area under its 

Special Research Initiatives E-Research Support funding stream. In 2005, initiatives 

funded for 2005-06 included:

Development of a collaborative online environment and workbench for the •

investigation of protein folding. (Monash)

Development of a collaborative environment for high throughput biology discovery •

pipelines (Monash)

Virtual Observatory for the Study of Online Networks (ANU)•

Developing an E-Platform for Application of Clinical Management in the Human •

Respiratory and Vascular System (RMIT)

Sharing access and analytical tools for ethnographic digital media using high speed •

networks (Melbourne)

All of these initiatives were funded at around AUS$85-110K each.19

Four Australian universities (ANU, Charles Sturt, Melbourne and Monash) have joined 

the Sakai partnership and are at different stages of uptake. Monash established an 

evaluation service in 2006 to enable staff to trial the software for small collaborations 

and pilot teaching during the summer semester. Charles Sturt University implemented 

the Sakai VRE in 2006 to support research collaboration within CSU and between CSU 

and external research partners (e.g. from CSIRO or other universities). In August 2006 

CSU decided it would also replace its LMS with Sakai by the start of 2008, but this is 

likely to be the only organisation to implement Sakai for both e-research and e-

learning.20

Staff at Macquarie who have been heavily involved in LMS and middleware 

developments are proposing to develop a Research Activity Management System 

(RAMS) using their existing Learning Activity Management System (LAMS).21
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A key project to watch is the Australian Research Enabling Environment project

(ARCHER - http://archer.edu.au/), which is aiming to provide ‘MyResearchSpace’, a 

collaboration space containing tools that enable group communication and that also 

support working with remote instruments, datasets and digital objects.

Global: As noted above in the context of the JISC VRE programme, Sakai appears to be 

gaining ground as the de facto base product for VRE development. The Sakai initiative 

(http://sakaiproject.org/) aims to develop large-scale software applications for 

collaborative research and teaching, such as the Sakai Collaboration and Learning 

Environment (CLE). The Sakai project is supported by Michigan, Indiana, Stanford, and 

MIT, and managed by the Sakai Foundation, a non-profit institution. The Sakai software 

is open-source, with the overall operation of the Foundation based on a “community 

source” model whereby partners interested in influencing the strategic direction of 

development work can pay optional annual membership fees of US$10,000. The number 

of partners has grown rapidly to over 100, including several in Australia. There are links 

between the Sakai initiative and other e-research activities such as NEESgrid and the 

National Middleware Initiative grid portal project.

New Zealand: Use of commercial group collaboration products by KAREN members is 

difficult to gauge from publicly available information. Larger enterprises may have 

groupware available as part of their suites of office products and/or offer some group 

collaboration functionality as part of intranets and web portals, e.g. University of 

Waikato’s iWaikato (2005) and VUW’s MyVictoria (2007) portals offer group support for 

students and staff. 

Because of the need for research and other groups to share information in a secure and 

private environment, it is difficult to gauge if freely available tools such as wikis and 

hosted web services are being used. There is some activity such as:

University of Auckland’s Research Forum on Statistical Reasoning, Thinking and •

Literacy (http://srtl.stat.auckland.ac.nz/srtl/srtl_home) and Robotics group 

(http://robotics.ece.auckland.ac.nz/index.php?option=com_content&task=view&id=7

&Itemid=14);

University of Otago’s Robotics group•

http://www.commerce.otago.ac.nz/infosci/labs/kiwilab/robotics.html) and E-Research

activities (http://eresearch.wiki.otago.ac.nz/Main_Page);

library project teams like the Library Consortium of New Zealand •

(http://www.lconz.ac.nz/wiki.htm) and the Institutional Repositories Working Group 

(http://wiki.tertiary.govt.nz/~InstitutionalRepositories).

One investigation into wikis suggests that they are being used amongst collaborative 
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groups involved in design:

Researchers and research groups have used wiki to communicate, present project work to client 

and other groups, post meeting minutes, formulate research proposals, collaborate on 

publications, and collate research objectives, timelines, references and biographical information, 

as well as collaborate directly on design and modelling tasks.22

In many cases though it seems likely that teams and projects have been ‘making do’

with email and project websites, and are sharing data by email, FTP, and in some cases, 

transport on storage media like CDs/DVDs and portable hard drives. Within universities 

there is likely to be a range of learning management systems (LMSs) with some group 

collaboration functionality, but the extent to which these are used outside of e-learning 

(e.g. for staff group support) is unknown.

Within the CRIs, Christchurch-based company GroupSense is working with Landcare on 

a collaborative environment for the support of a distributed research team 

(http://groupsense.net/collaborate/examples/landcare), and collaborative projects such 

as Nutrigenomics NZ (http://www.nutrigenomics.org.nz/) increasingly use MS 

SharePoint and wikis to support discussions amongst CRIs and their partners.

VREs should be a high priority for CBF support. At their most basic level, virtual 

research environments can support research groups in the majority of disciplines, and 

would meet an immediate need for improved communication, document sharing, and 

group administration (e.g. schedules, project management) amongst research teams, 

enabling national and international collaboration. 

Additionally there is scope as VREs develop internationally for highly-specialised VREs to 

support research groups by incorporating customised access to data, information and 

computing resources, workflow support and other advanced functions. These types of 

applications would meet a number of KAREN goals relating to new kinds of research, 

though would require more investment.
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Support the adoption and implementation of applications for real-

time collaboration, e.g. virtual research environments. [Roadmap 

Action 16]

Activities could include:

Lead by example: use VREs to support groups of KAREN-related •

stakeholders.

Build and share hands-on experience by supporting the deployment and •

evaluation of “out of the box” VREs. 

Support pilot projects to develop more advanced VREs. As noted above, •

a number of discipline-specific VRE initiatives were funded in Australia by 

the ARC at around AUS$85-110K each for one-year pilot projects; 

similarly scoped initiatives could be very worthwhile in NZ.
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Collaboration: Advanced technologies

There are a number of emerging technologies in the area of collaboration that are still 

at an experimental stage internationally and appear unlikely to be widely adopted within 

the KAREN community within the timeframe of the Roadmap (i.e. the next 3-4 years). 

Some would need to be integrated into a more comprehensive collaboration 

environment (e.g. alongside standard video conferencing or the Access Grid) to be used 

in a real-life setting so are dependent upon capability building in relation to the more 

generic systems. 

Nevertheless, these kinds of initiatives could be very valuable as examples of what 

KAREN can help organisations achieve in terms of innovation and new relationships with 

other sectors such as business and health. There are also potential opportunities to 

explore the use of these technologies in contexts like gaming, with commercial partners 

in New Zealand's creative industries.

New Zealand researchers must keep in touch with these international developments, 

and participate whenever possible in exemplar NZ projects or international 

collaborations, so that NZ researchers have knowledge of these 'best of breed' 

applications and understand the emerging standards and best practice in these areas.

Very high definition (HD) videoconferencing

Work on HDVC over advanced networks is being undertaken by a number of advanced 

research groups internationally including the Video Development Initiative 

(http://www.vide.net/cookbook/cookbook.en/list_page.php?topic=4&url=experimental.h

tm&level=1&sequence=6&name=Experimental%20Systems); the Research 

Channel/Internet2 working group (http://www.researchchannel.org/tech/i2wg.asp); and 

McGill University's Ultravideoconferencing Research Group (http://canarie.mcgill.ca/). In 

the UK, UKERNA's Higher Quality Videoconferencing project is being undertaken to 

support user groups in arts, music and medicine that require even higher definition

(http://www.ja.net/development/video/hqvc/). It could be some time though before 

these technologies become mainstream, with the recent survey of videoconferencing at 

Australian universities concluding that:

A lack of deployment and use of high definition today was partly due to the relatively newness 

of the products and high cost of the technology. In addition, several competing technology 

format standards exist. This makes technology investment decisions uncertain and potentially 

risky. At a time when current and imminent needs... are simply to get standard video 
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conferencing working and encourage greater use, High Definition Video Conferencing (HDVC) is 

not a priority.23

In New Zealand, interest in HDVC is being stimulated through events organised by 

Trade and Enterprise New Zealand, and by Canterbury University’s HIT Lab 

(http://www.hitlabnz.org/route.php?r=page-view&page_name=workshop_nextgen).

Tele-haptics

These technologies provide a touch-based experience at a distance. Tele-medicine 

exemplars are the most publicised: in Australia, CSIRO scientists have developed 3D 

environments for surgical trainees to practice procedures on virtual organs they can feel 

and manipulate. Two surgeons (e.g. an instructor and trainee) can work on the same 

model and feel each others surgical instruments; the instructor can physically guide a 

student’s hands via the internet (http://www.ict.csiro.au/page.php?did=24). A similar 

training environment for eye surgery is being developed by McGill University in Canada 

using CA*Net 4 (http://www.canarie.ca/funding/applications/projects.html).

In New Zealand, tele-haptics are still at an early stage, with applied usage still limited 

by bandwidth, latency and cost, but this could change with the advent of even higher 

speed networks. Some haptics work is underway at the HIT Lab at Canterbury 

University (http://www.hitlabnz.org/fileman_store/2005-GRAPHITE-

VRAidedAssembly.pdf) and at IRL, where scientists are using haptics to improve the 

limited mobility of people such as tetraplegics 

(http://www.irl.cri.nz/scienceandtechnology/ourexpertise/imaging-and-sensing/human-

intention/sensing-and-interpreting-human.aspx).

Augmented and virtual reality

Augmented reality for collaboration can involve some of the following activities:

entering a virtual space (e.g. a meeting room, or laboratory);•

the ability of participants to appear as avatars (possibly with some real-life •

attributes, e.g. faces generated from webcams) and to communicate with others;

interact with virtual objects in the virtual space. •

Participants may be engaged in face-to-face or remote collaboration, and the use of 

headsets, goggles and other additional hardware is usually required.

Work in this area is still very experimental, with entertainment applications (e.g. 
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gaming) being one of the major driving forces. However there are early indications that 

this type of technology could be successfully integrated into education and into 

workplaces, particularly in design-related fields such as architecture and industrial 

design.

In New Zealand, research at the HIT Lab at Canterbury University is producing many 

augmented prototypes with education and collaborative research aspects 

(http://www.hitlabnz.org/route.php?r=prj-list-az), often in combination with industry 

partners that see the potential for this type of technology to positively change their 

working practices. With significant government support, graphics software company 

Right Hemisphere will also be setting up its VR laboratory NextSpace in Auckland later 

in 2007 (http://www.nextspace.co.nz).

These types of technologies are also starting to be used for educational purposes in 

cultural organisations like museums, where immersive interactives are beginning to be 

more widely used, highlighting that AR/VR technologies are not just relevant to sciences 

and industry but can also be applied in ways that support researchers, teachers and 

students in humanities disciplines such as archaeology, history, art history and 

classics.24 For example, classics students at the University of Melbourne have access to 

an explorable, 3-d reconstruction of two fifth century B.C. Athenian houses

(http://webraft.its.unimelb.edu.au/107134/pub/houses.html). Students can explore the 

ancient houses and interact with students and staff who are online at the same time.

Maintain a watching brief on innovative technologies for 

collaboration, such as HDVC, tele-haptics and augmented reality,;

Promote these to the KAREN community; and 

Support their adoption and implementation, where they make use of 

KAREN and/or facilitate collaboration, particularly with industry, 

and/or otherwise contribute to KAREN goals. [Roadmap Action 18]
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Content: Data Capture

New technologies are changing the ways that data can be captured. Already in New 

Zealand, significant collaborations are underway to share access to scientific equipment 

via shared networks. Advanced videoconferencing will also provide new opportunities to 

gather research data. Data from analogue sources can also be captured through a

process of digitisation; work is underway in this area but much more could be done to 

provide access to data currently stored in analogue formats such as print, photographs 

and pre-digital sound and video formats.

Tele-instrumentation

Scientific equipment is an important piece of the e-research infrastructure. Advanced 

networks support novel methods for the collection and sharing of data from instruments 

such as telescopes, microscopes, photonics laboratories, accelerators (e.g. 

synchrotrons) and sensor networks. Examples of projects involving these kinds of 

equipment are included as Appendix A.

Development of standards for interoperability in this area is a key activity

internationally, through organisations such as the Open Geospatial Consortium, an 

international consortium of industry, academic and government organizations that

collaboratively develop open standards for geospatial and location services.

Where some key pieces of scientific equipment have not been available in New Zealand, 

researchers have had to travel to access equipment e.g. synchrotron scientists have 

travelled to the northern hemisphere. 

New Zealand has many pieces of scientific equipment, some of which are shared with 

NZ and/or international partners, or will be in the near future.

The Japanese-NZ MOA project (Microlensing Observations in Astrophysics - •

http://moa.scitec.auckland.ac.nz/) involves use of the largest optical telescope in 

New Zealand by Nagoya University in Japan, and Auckland, Canterbury, Massey and 

Victoria universities. The project is also a collaboration with industry groups that will 

promote astronomy to the public through 'astro-tourism'.

New Zealand synchrotron scientists will have access to the Australian Synchrotron•

(http://www.synchrotron.vic.gov.au/). There will also be reciprocal access 

arrangements with lower energy synchrotrons in Singapore, Thailand and Taiwan, 

which are better suited to ultraviolet and soft x-ray part of the spectrum. MoRST 

have invested AUS$5M to ensure New Zealand participation in this activity 
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(http://www.morst.govt.nz/current-work/science-infrastructure/synchrotron/).

New Zealand astronomers have assisted with Australia’s bid to host the Square •

Kilometer Array (http://www.skatelescope.org/), a collaboration between 18

countries to establish the world’s largest telescope made of 3000 satellite 

dishes. Australia is now one of two countries shortlisted to host the SKA (along with 

South Africa); if Australia is successful, New Zealand could have 4 “sites” (i.e. a 

collection of 15-20 telescopes), 2 located in the North Island and 2 in the South 

Island.

The University of Canterbury is a partner in the South African Large Telescope (SALT - •

http://www.salt.ac.za/) project, along with the South African Government and a 

range of US and European institutions. Canterbury researchers will not need to travel 

to South Africa but will retrieve observations via the network.

Within the CRIs a great deal of work involving remote instrumentation is taking •

place. NIWA has multiple projects involving remote sensing equipment for ozone

depletion, vehicle emissions, temperature, wind speed and wave conditions. GNS 

operates in situ sensors for profiling hydrothermal plumes. IRL have teams work on a 

range of products for chemical, sonic, ultrasonic, microwave, light and 

electromagnetic sensing. AgResearch is utilising analysis of satellite imagery to 

measure and predict pasture quality and quantity.

Fieldwork using real-time communication tools

One area that may be of interest to NZ researchers is the use of the Access Grid as a 

method of collecting data as part of social science field research. This is currently being 

explored by University of Surrey researchers in the UK as part of work at the National 

Centre for e-Social Science (http://www.ncess.ac.uk/research/sgp/new_technologies/). 

Recommendations relating to real-time communication have been covered in a previous 

section.

Digitisation

Data from analogues sources can be transferred to a digital format through processes 

such as scanning, re-keying and optical recognition (for textual information), and other 

methods used for sound and moving image objects. 

Capture through digitisation will be important for many researchers, particularly arts

and humanities researchers whose work revolves around the interpretation of the social 

and cultural attributes of ‘texts’ (which can be interpreted as including not just textual, 
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but also visual, audiovisual and other sources). Digitisation improves access to objects 

by making them available over networks (researchers may not need to visit the 

collection in person) and in many cases by making their content able to be searched 

and analysed in new ways. The availability of advanced networks may also facilitate 

research by enabling higher-quality and multimedia digitisation to take place; in the 

past, bandwidth has sometimes led to creation of digitised objects limited to sizes 

suitable for download over dial-up and normal home broadband and may have 

contributed to the neglect of media (e.g. audio and video) that require significant 

download and streaming capacity; often these but do not have the level of detail 

required for in-depth research.

There are financial barriers to mass digitisation in New Zealand, and longstanding issues 

around lack of skills and knowledge of appropriate digitisation technologies and 

standards.25 The work of the National Digital Forum (http://ndf.natlib.govt.nz) and the 

recent release of the draft New Zealand Digital Content Strategy

(http://www.digitalcontent.govt.nz) provides a framework for partnerships moving 

forwards in this area.

Support the development, adoption and implementation of

technologies that enable novel methods of data collection, especially 

where these applications make use of KAREN and/or facilitate 

collaboration, particularly with industry.  [Roadmap Action 19]
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Content: Data analysis

High performance computing (HPC)

High performance computing (HPC) is an integral part of e-research infrastructure in 

many overseas countries, with HPC facilities (often called “supercomputers”) in many 

universities, research institutes and private enterprises. There are many 

supercomputing facilities offering national services, and there is a trend towards the 

integration of supercomputers with computational grid facilities, and the creation of 

trans-national services, to form even larger resource bases.

UK: The HPCx Consortium is led by the University of Edinburgh, with the Council for the 

Central Laboratory for the Research Councils (CCLRC) and IBM. The project is funded by 

EPSRC and offers national HPC services. Computer Services for Academic Research 

(CSAR) is another national HPC service for the UK run for the Research Councils by the 

Computation for Science (CfS) consortium. Both the HPCx and CSAR are part of the 

National Grid Service (NGS) which is managed and operated by the Grid Operations 

Support Centre (GOSC). The NGS is funded by JISC under the JISC e-Infrastructure 

Programme.

Canada: In Canada, HPC services have been supplied by a number of regional consortia 

(the largest of these is SHARCNET in Ontario; since 2000, the CFI has invested $89.7 

million in these regional initiatives. In December 2006 the CFI and its partners 

announced a further $88 million dollar investment in a national network of HPC 

facilities, which includes $60 million under its National Platforms Fund (NPF), $18 

million under its Infrastructure Operating Fund (IOF)and $10 million from the research 

council over 5 years to help fund operating costs associated.

Australia: The Australian Partnership for Advanced Computing (APAC) was funded by 

DEST and began in 1998. There are partners in each state, as well as the Australian 

National University and CSIRO. The National Facility operates on a `resource share' 

model, with partners and other organisations making cash and in-kind contributions in 

return for a share of the resources. 

New Zealand: KAREN capability development for HPC is underway. A workshop was 

held in October 2006, and there was some consensus from the KAREN community about 

a number of desirable activities in this area. A number of HPC facilities are already in 

operation in New Zealand within KAREN members (e.g. NIWA, Auckland, Massey and 

Canterbury universities). A full list of these facilities is available in the report of the 

2006 workshop.26
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Attendees at the workshop noted that the current level of resources was not sufficient 

to support the research and operational requirements of the New Zealand advanced 

computing community; one of the suggested actions from the workshop was the 

establishment of a working group. A group composed of a number of universities and 

CRIs is now working to develop a bid for investment (covering not only HPC, but also 

grids) via the Research Infrastructure Advisory Group (RIAG) process. 

Grid portals

One area of great international effort is in the development of grid portals. The goal of 

these interfaces is that researchers from particular disciplines or projects should be 

easily able to upload data, specify parameters and run common applications from their 

field on a grid, without the need for programming expertise. Sometimes grid portals 

stand alone, while others may be integrated with other communication tools to form a 

virtual research environment (see previous section on VREs). Grid portals are 

particularly being developed in biotechnology: many countries now offer a BioGrid 

portal.

Gridsphere is a common framework for building grid portals, and GridPort and 

GridPortlets are two available toolkits.

There are many examples of grid portals: the Open Grid Portals website is a good 

source of information about exemplar projects in this area 

(http://www.opengridportals.org). 

In New Zealand, the BeSTGRID project is beginning work on a portal to support the 

work of New Zealand researchers. The goal is to establish a suite of shared 

computational tools and scientific databases, with a particular focus on population 

genetics and phylogenetic resources: these will be made available via a web-portal 

interface that will enable users to upload jobs to run on distributed, high performance

computers located (in the first instance) at University of Canterbury, University of 

Auckland and Massey University.
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Advanced tools

Data and text mining

Data and text mining are methods for the large scale processing of data resources. The 

recently established UK National Centre for Text Mining (NaCTeM) is operated by a 

consortium of three Universities (Manchester, Liverpool and Salford) in partnership with 

the San Diego Supercomputer Center and three international partner universities 

(California, Geneva and Tokyo). NaCTeM’s initial focus is on bioscience and biomedical 

texts as there is an increasing need for bio-text mining and “automated methods to 

search, access, extract, integrate and manage textual information from large-scale bio-

resources”.27

Text mining is by no means limited to the sciences: the Mellon-funded NORA project in 

the US (http://www.noraproject.org/description.php) has developed software for text 

mining that can be applied to digital libraries, and has worked with digital library service 

providers to create a testbed of c. 10,000 19th century literary texts. In February 2007, 

NORA and another text mining project, Wordhoard 

(http://wordhoard.northwestern.edu/) have joined together for a new two-year US$1 

million project called MONK (Metadata Offer New Knowledge). The Text Analysis 

Developers Alliance (http://tada.mcmaster.ca/) is an international group of researchers 

developing software in this area.

In New Zealand, data and text mining is an area of some activity, including:

the Text Mining Research Group at the University of Waikato •

(http://www.cs.waikato.ac.nz/~nzdl/textmining/);

the Centre for Data Mining within the Statistics Research and Consulting Centre at •

Massey University (http://www-ist.massey.ac.nz/sganesha/datamining/);

work at Crop and Food using data mining to improve the quality of processed foods •

(http://www.crop.cri.nz/home/research/plants/research-programmes.jsp);

work at NIWA using text mining to produce maps of New Zealand’s diverse fish •

communities (http://www.niwa.cri.nz/ar/2005/01_chair.pdf).

Visualisation and simulation

Tools for visualisation and simulation are becoming indispensable parts of the research 

process in many disciplines. Visualisation is important because it can aid data analysis, 

revealing information that may be ‘hidden’ in large and complex datasets. Although the 

word implies the use only of vision, visualisation can also be understood to incorporate 

other ‘modalities’ such as sound and haptics (see the section on advanced technologies 
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for collaboration above for more information).

Some trends in visualisation are:

requirements for real time interaction and the ability to ‘steer’ visualisation, i.e. •

explore them interactively with little or no latency;

move towards distributed infrastructures, e.g. where data resources and/or •

visualisation tools are located remotely from the users;

requirements for use of visualisations in shared collaborative environment (e.g. the •

Access Grid).

In the UK, a number of visualisation centres have been funded by JISC and have joined 

together to form the UK Visualisation Support Network, VizNET 

(https://wiki.viznet.ac.uk). VizNET offers advice, events and training workshops. The 

visualisation community is keen for JISC to offer a national visualisation service as part 

of the National Grid Service and some work is taking place in formulating what such a 

service might do.28

Other centres for visualisation research internationally include:

Canadian Design Research Network (http://www.cdrn.ca/research/visualization.php);•

GVU Center at Georgia Tech (http://www.gvu.gatech.edu/)•

Electronic Visualization Laboratory at the University of Illinois at Chicago •

(http://www.evl.uic.edu/)

VisLabs at the University of Sydney (http://www.vislab.usyd.edu.au/) and the •

University of Queensland (http://www.vislab.uq.edu.au/) in Australia.

Visualisation has recently moved into the social software space, with IBM’s Visual 

Communication Lab (http://www.research.ibm.com/visual/) launching the website 

ManyEyes (http://services.alphaworks.ibm.com/manyeyes/app), which enables web 

users to upload and share their own datasets (at 5 April 2007, 2349 datasets have been 

contributed by end users), and to use web-based visualisation tools to explore these in 

a collaborative way.

Like data mining and text mining, visualisation tools are not limited to the sciences, but 

can be widely applied across many other disciplines. The Kings Visualisation Lab at 

Kings College London (http://www.kvl.cch.kcl.ac.uk/) focuses on visualisation for 

archaeology, historic buildings and cultural heritage organisations, and the Experimental 

Reading Workshop (http://www.humviz.org) is an open-ended project for visualisation 

in the humanities based in Canada.
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In New Zealand, research in visualisation is taking place at many universities and CRIs 

in areas as wide-ranging as geospatial analysis, bio-engineering and statistics. 

Visualisation is also a site for a great deal of industry activity in areas such as 

multimedia design, industrial design, architecture and animation.  

Support the development, adoption and implementation of 

technologies that enable novel methods of data analysis, especially 

where these applications make use of KAREN and/or facilitate 

collaboration, particularly with industry. [Roadmap Action 19]
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Content: Data storage and management

The long-term storage and management of data is causing a great deal of concern 

amongst leaders in the education and research sectors internationally, with a number of 

recent reports lamenting the current situation and calling for action.29 At the same time, 

many nations are declaring a commitment to open access to publicly-funded research 

data, in recognition of the economic, scientific and cultural benefits this might bring: in 

2004, more than 30 nations adopted an OECD declaration to this effect.30

E-research activities require large amounts of storage, and policies and processes for 

the appropriate long-term management of research data such as:

Inputs to and outputs from high performance computing facilities;•

Large quantities of data from scientific equipment such as telescopes and •

synchrotrons;

Other research datasets e.g. collated survey results, corpi from lexicography projects, •

and transcribed interviews.

The amount of data generated by research projects will increase exponentially; a recent 

report from the UK suggests that in many disciplines data production is doubling 

annually.31

Increasingly policy will dictate sharing and re-use of data (“open access”) as the norm. 

Data from publicly-funded research is on the radar of the policy-makers and funding 

organisations; more stringent data management requirements are now routinely 

included in research contracts internationally.

Australia: In Australia, the Dataset Acquisition, Accessibility and Annotation E-



TECHNOLOGICAL CAPABILITY: ROADMAP BACKGROUND PAPER 2 44 OF 54

32 Davis, Peter. ‘Saving and sharing research data: Issues of policy and practice’. Social Policy Journal of New Zealand 21, 211-
215, 2004. http://www.msd.govt.nz/documents/publications/msd/journal/issue21/21-pages211-215.pdf
33 Crown Companies Monitoring Advisory Unit. 2007. Operating Framework. http://www.ccmau.govt.nz/2007-
Operating%20Framework.html. 
34 Galvin, Vince (Statistics New Zealand). 2004. Official Statistics: An Enduring National Resource. Presented at the New Zealand 
Association of Economists Conference 2004,  5-6. http://www.nzae.org.nz/conferences/2004/93-Galvin.pdf.

Research Technologies project (DART - http://dart.edu.au/) is attempting to address 

these issues through an ambitious work programme investigating technologies, policies, 

workflows (e.g. deposit, publishing) and rights management issues.

New Zealand: At a national policy level, research datasets seem to have fallen through 

the cracks, after a brief flurry of activity following New Zealand’s signing up to the 

OECD declaration noted above.32 While strategies like the Digital Strategy, Digital 

Content Strategy and ICT Framework for Education do focus on institutional repositories 

for research outputs and on repositories of digital content, there seems to be a 

tendency towards understanding this in terms of published knowledge rather than raw 

data.

Data storage and management across KAREN members is variable. Key points to note 

are:

A model for universities could be provided by Auckland University, which is•

developing a data grid as part of the BeSTGRID project. As part of this research 

theme, BeSTGRID is supporting the TEC-funded development of a social statistics 

data service or ‘hub’, as well as hosting datasets from diverse fields such as 

lexicography, ecology, immunology, earthquake engineering, quantum optics and 

bioinformatics.

The National Library is leading development of the National Digital Heritage Archive•

(NDHA), however research datasets are not within its current mandate. Use of 

advanced networks for backup and archiving is an area that the Library is keen to 

explore, possibly with international partners.

The Operating Framework for CRIs is very explicit with regards to data management •

and access, noting that

The government is committed to increasing the availability of data for the generation of national 

benefit. CRIs have an important role in actively managing, disseminating significant science databases 

and curating data to appropriate standards, including standards for metadata that facilitate data 

sharing, for the benefit of New Zealand.33

Outside the KAREN membership, initiatives in government include Statistics New 

Zealand’s establishment of the Official Statistics Research and Data Archive Centre 

(OSRDAC), which will provide a single reference point for significant statistical data 

(including historical data e.g. censuses) for government, university and other 

researchers.34 The drivers for this project are to improve access for researchers, make 
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data available for reuse in a usable form and preserve ‘at risk’ data.35

While KAREN could potentially enable the sharing of data, (e.g. large datasets could be 

stored in one place and accessed remotely, rather than being duplicated as is often 

currently the case), sharing and re-use raises a raft of legal and ethical issues around 

intellectual property, data privacy and usage protocols. Work on these issues is a 

concern for government agencies such as the National Library, Archives New Zealand, 

and Statistics New Zealand; as well as internal work addressing these concerns, a Data 

Saving and Sharing Working Party has been established under the banner of the cross-

agency Social Policy Evaluation and Research Committee. The Social Sciences Data 

Archive project noted above will also investigate these issues.

Although the mandate for REANNZ would seem to be limited in this area, there is no 

doubt that data storage and management will be a huge problem in the future, and a 

risk to the KAREN community achieving its goals because:

We are unlikely to realise the opportunities offered by new technologies and 1.

research techniques such as visualisation and data mining if datasets are not stored 

and managed according to standards and/or best practice.

There is no national framework for storage of digital research data assets so that 2.

they are safe, discoverable and able to be shared with other researchers.

No organisation in New Zealand currently has a mandate to preserve the research 3.

datasets of KAREN members in the longer term.

Although digital preservation is being discussed at a strategic level, research 4.

datasets have not attracted any specific attention and represent a ‘blind spot’ in 

terms of current polices and strategies.

Digital preservation requires more than just data storage. There is a risk that data 5.

storage is treated as a purely technical issue, without consideration of data 

management or curation issues (e.g. metadata standards, provenance).

Secondary research outputs will also need to be cared for in the longer term and are 

covered in the following section on delivering digital content.
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Recognise that a coordinated standards-based approach to the 

storage and long-term management of datasets (primary research 

outputs) is required if sharing and re-use of data is to take place, 

and undertakes to lobby relevant agencies with a mandate in this 

area. [Roadmap Action 20]
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Content: Publishing and delivery

Research repositories

Australia: Institutional repositories (IRs), and provision of federated access to these 

through national services and global search engines, are key planks in Australia’s e-

research platform and focus not just on the design and deployment of IRs but on long-

term strategies for sustainable management of research outputs. In addition to IR 

implementations at individual universities, well-established Australian consortial and 

collaborative efforts include:

Australian Research Repositories Online to the World (ARROW - •

http://arrow.edu.au/);

APSR (Towards an Australian Partnership for Sustainable Repositories (APSR –•

http://www.apsr.edu.au/); and

RUBRIC (Regional Universities Building Research Infrastructure Collaboratively - •

http://www.rubric.edu.au/default.htm).

New Zealand: Activity is currently increasing, largely due to a funding injection from 

TEC in this area. Many tertiary organisations are implementing IRs and several 

consortial/collaborative ventures are underway:

Coda (http://www.coda.ac.nz/), a consortium of six institutes of technology and•

polytechnics;

Ira (Institutional Repositories Aotearoa - http://www.ira.auckland.ac.nz/), a •

consortium of three universities; and

OARiNZ (Open Access Repositories in New Zealand - http://www.oarinz.ac.nz), a •

consortium of eleven universities, institutes of technology and polytechnics; and

LCONZ (Library Consortium of New Zealand) is investigating collaborative •

opportunities (http://www.lconz.ac.nz/projects.htm).

The National Library is active in this area, chairing a Ministry of Education Expert 

Working Party 

http://wiki.tertiary.govt.nz/~InstitutionalRepositories/Main/ExpertWorkingParty) and 

working with the above groups to investigate provision of federated access.

Trans-Tasman initiatives have been underway for some time, with some NZ 

organisations contributing to Australasian Digital Theses (ADT - http://adt.caul.edu.au/) 

and Massey University participating as an international partner in the Australian RUBRIC 

project.
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Digital collections

This section covers a range of NZ and international initiatives in this area. Barriers to 

capability development in this area include lack of funding and copyright and licensing 

issues.

Born-digital collections

Advanced networks have supported the development and delivery of large-scale rich 

media collections for education. 

The Research Channel (http://www.researchchannel.org) is one high-profile example.

The ResearchChannel website has users in 70+ countries and 50+ member and affiliate

institutions, and provides more than 3,000 full-length programmes on demand and 

through a live webstream. The non-profit US-based organisation was formed so that 

research organisations could share details of their work with a wide audience.

Digitised collections

The creation and delivery of digitised resources for the purposes of research and 

education (particularly in rich media formats) will both be enabled by KAREN and 

contribute to KAREN usage. Research in the humanities and in other areas would be 

supported by expansion and creation of digitisation projects that aim to provide access 

(often free) to high-quality digital versions of analogue materials. 

While most digitisation in NZ to date has been in the area of photographs and published 

materials (journals, newspapers and books), there is huge scope for collections of 

sound, film and video, and physical objects (e.g. museum collections or biological 

samples) to support research and teaching. The digitisation of New Zealand’s audio and 

video collections is taking place within organisations like the Sound Archives and the 

New Zealand Film Archive, but funding and intellectual property rights issues have 

prevented this from being undertaken in a major way to date. The need for much 

greater activity in this area has been identified as part of the government’s Digital 

Content Strategy.

International examples that show what is possible include:

In the UK, Newsfilm Online (http://newsfilm.bufvc.ac.uk/), a collaboration between •

JISC and media providers ITN and Reuters, offers downloads of television news 

content to users throughout UK higher and further education. 

Australia’s PARADISEC project (Pacific And Regional Archive for Digital Sources in •
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Endangered Cultures - http://paradisec.org.au/home.html) is just one example 

where digitisation of research outputs (in this case, field work in the area of Pacific 

languages) not only fulfils a preservation function, but creates a valuable resource for 

learning, teaching and further research.

Rich Media Broadcasting

There is also likely increase in the recording and distribution of in-house rich media 

resources, often in the context of teaching and learning rather than research e.g. 

delivering recorded lectures and tutorials, using proprietary solutions like MediaSite 

(http://www.sonicfoundry.com/).

Web streaming in particular is an anticipated high-growth area: Australian universities 

have estimated that usage in five years will be seven times the current use levels.36

Recording and delivery of research collaboration activities is also an area of interest.  

The Virgil Access Grid Archive project at the University of Queensland is aiming to 

archive and index of AG sessions and may have interesting outcomes in this area

(http://www.itee.uq.edu.au/~eresearch/projects/virgil/main.php?page=intro). In New 

Zealand, the BRCSS network has expressed interest in recording and delivering their 

Access Grid sessions asynchronously.

Copyright and licensing

National site licensing

In New Zealand, a model for national site licensing is the Electronic Purchasing in 

Collaboration project (EPIC – http://www.epic.org.nz). EPIC is a consortium of libraries 

that has successfully negotiated national site licenses for a range of general purpose 

resources provided by publishers/aggregators such as Oxford Online, the Encyclopedia 

Britannica, EBSCO and Thomson Gale. EPIC is also a focal point for discussions with 

vendors about increasing the amount of New Zealand research that is made available in 

the databases of these international aggregators.

International examples in this area include:

Canada’s Digital Content Infrastructure for the Human and Social Sciences project•

will provide researchers at 67 Canadian universities with electronic access to key 

content (http://researchknowledge.ca/en/). This builds on the earlier Canadian 

National Site Licensing Project, which provided comparable resources for scientific 
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and medical researchers.

The UK’s NESLI (http://www.nesli2.ac.uk/), which is funded by JISC and •

underwritten by research funding councils. NESLI provides access to almost 7,000 e-

journals and has reduced costs for the higher education community by millions of 

pounds.

Copyright and alternative licensing models

Whilst the intention of copyright and other intellectual property rights (IPR) legislation

is to promote artistic and scholarly works and reward their creators, in practical terms 

management of IPR is a serious barrier to open access to and re-use of the data and 

information that are both the inputs and outputs of the process of research. 

While it is not within scope to cover this issue in detail, the work of the Council for the 

Humanities in NZ in promoting Creative Commons licensing should be noted as a vital 

activity in raising the awareness of scholars and policy makers about the value of open 

access.37

Mirroring

Mirroring is a common use of advanced networks, and refers to the provision of local 

copies of highly-used large databases or collections of other resources (e.g. software) so 

that these can be delivered more quickly and with reduced network traffic costs.

The Bio-Mirror project is the most high profile of these, providing access to DNA/protein 

biological sequence databanks via advanced networks such as Abilene, TransPAC, 

AARNet and APAN. Other mirrors include:

AARNET mirror (http://mirror.aarnet.edu.au/), which provides access to open source •

archives and other software and internet documents;

a mirror of SourceForge (http://sourceforge.nchc.org.tw/), which provides access to •

almost 150,000 open source software projects, provided by Taiwan’s advanced 

network TWAREN.

The Bioinformatics Institute at the University of Auckland recently launched a mirror as 

part of the Bio-Mirror service (http://www.biomirror.org.nz/), which provides access to 

25+ databases required for bioinformatics research. The BeSTGRID project also has 

plans to mirror resources such as Sourceforge, the AARNET mirror, NASA Weather 

Satellite Images and others (to be confirmed).
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Build relationships with relevant NZ and international initiatives 

that are creating and delivering digital content for the purposes of 

research and education. [Roadmap Action 21]

Initiatives include those that are:

creating digital resources (especially rich media);•

digitising analogue materials;•

facilitating open access to research outputs;•

encouraging consortial purchasing and mirroring of large-scale and •

aggregated resources.
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Content: Knowledge Management

Many examples are emerging of innovative middleware and applications designed to 

support the “indexing, archival, discovery, analysis, integration, management and 

preservation of large heterogeneous distributed digital repositories and digital 

archives.”38 Some of the tools and issues covered in previous sections – e.g. virtual 

research environments, visualisation and text mining tools, the storage and curation of 

datasets, and the creation of digital collections – could be considered as falling within 

this category, along with other types of tools for managing functions including:

Workflows, audit trails and provenance•

Decision support•

Metadata schemas and ontologies•

Indexing and querying•

Recommendation and annotation•

Search engines and portals•

Publishing and rights management.39•

Many of these technologies are experimental rather than production-quality, or tend to 

be components of larger environments (e.g. work on schemas and ontologies may 

contribute to the development of a virtual research environment for a particular 

environment). This might suggest that they are unlikely to be widely adopted within the 

KAREN community within the timeframe of the Roadmap (i.e. the next two years). 

Nevertheless, they could be very valuable as exemplar projects across a number of 

disciplines (including the arts and humanities) and for integrating e-research techniques 

and tools with initiatives in e-learning and the next generation of ‘Web 2.0’ library 

services. There is also great potential for trans-Tasman collaboration in this area, since 

Australian researchers are amongst the world leaders in this area.

It is not possible within the scope of the Roadmap to cover the many initiatives that 

could fall within this category; interest in knowledge management tools in NZ will 

emerge organically from the research questions and needs of particular disciplines or 

research groups, especially as more interest is taken in the work of overseas colleagues 

and international initiatives in this area. Some recent projects supported by Australian 

Research Council’s Special Research Initiatives – E-Research funding that could be of 

interest to NZ researchers include:

Vannotea (http://www.itee.uq.edu.au/~eresearch/projects/vannotea/index.html), a •

tool for real-time collaborative indexing, annotation and discussion of audiovisual 
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content, developed at the University of Queensland and being trialled in diverse 

areas such as film studies, anthropology and integrative biology;

an Intelligent Search Infrastructure for Language Resources on the Web •

(http://www.cs.mu.oz.au/research/lt/projects/langsearch/), a project to develop a 

language-aware search engine and related infrastructure for language archives, 

developed at Melbourne University's Advanced Research Computing Centre;

the Australasian Pollen and Spore Atlas, a project that will digitise collections of •

pollen and spore samples as well as federate other smaller existing pollen and spores 

databases for use in areas such as archaeology, biology (especially allergy-related 

topics), and geology; and

the Research Activity Management System being developed by Macquarie University•

(www.melcoe.mq.edu.au/projects/RAMP/index.htm), which focuses on analysing, 

sharing, and re-using e-research workflows.

Maintain a watching brief on innovative knowledge management / 

semantic grid technologies;

Promote these to the KAREN community; and 

Support their adoption and implementation, where they make use of 

KAREN and/or facilitate collaboration, particularly with industry, 

and/or otherwise contribute to KAREN goals. [Roadmap Action 22]
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Appendix A: Tele-instrumentation examples

Telescopes

The Joint Institute for Very Long Baseline Interferometry (JIVE) connects 16 •

radiotelescopes around the world (with 3 in Australia) at gigabit speeds to a 

supercomputer.

http://www.jive.nl

Virtual observatories (VOs) have been in operation for some time: the International •

Virtual Observatory Alliance is creating a system for linking astronomical archives 

and databases from around the world, and integrating these with analysis tools and 

computational services. Twelve projects (including the Australia Virtual Observatory - 

http://avo.atnf.csiro.au) work together to develop common standards and 

infrastructures. 

http://www.ivoa.net/

Also in Australia, the Charles Sturt University Remote Telescope enables students •

and teachers from primary and secondary schools in Australia and overseas to 

remotely access the telescope from their own classrooms and communicate with 

scientists through high-quality audio and video.

http://www.csu.edu.au/telescope/

Microscopes

The National Center for Microscopy and Imaging Research in the US (NCMIR) offers •

remote access to rare and powerful high voltage electron microscopes and other 

unique microscopes around the world (e.g. in Japan and Korea).

http://ncmir.ucsd.edu/

Photonic systems laboratories

The Canada National Microelectronics and Photonics Testing Collaboratory consists of •

test laboratories at four different universities (Toronto, McGill, Queen's and Manitoba) 

where there is expertise in areas of digital systems, mixed signal systems, photonic 

systems and RF systems. The test labs make instrumentation available to 2300+

researchers at twenty Canadian universities through both remote and on-site access.

http://www.ece.queensu.ca/directory/laboratories/lightwavelab/researchfacilities.htm

l
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Sensor networks

The Antarctic Lake Carbon Cycling project is a collaboration between the Australian •

Antarctic Division and Equator (part of the UK eScience programme) involving setting 

up monitoring devices on Antarctic lakes that collect data and make them available 

remotely.

http://www.equator.ac.uk/index.php/articles/63

The Urban Pollution Monitoring Project monitors carbon monoxide readings using •

mobile sensors with GPS receivers that can be carried on a person or bicycle. 

Pollution data can be visualised on demand within 3D models of the city that are 

created from Ordnance Survey maps, aerial photographs and calculations of building 

heights.

http://www.equator.ac.uk/index.php/articles/563

Coral Reef Environmental Observatory Network (CREON) involves sensor networks for •

remotely studying coral reefs. Scientists will be able to view environments in real-

time (e.g. see the ebbs and flows of reefs) and collect hundreds of data points on a 

reef simultaneously.

http://www.coralreefeon.org/
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