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DEST Department of Education, Science and Training

NCRIS National Collaborative Research Infrastructure
Strategy

DVC (Research) | Deputy Vice Chancellor (Research)
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ICT/ITS Information Communications
Technology/Information Technology Services

Storage Grid Storage area network (SAN) devices linked across a
high speed WAN with middleware management and
access software

VERNet Victorian Education Network

VeRSI Victorian e-Research Strategic Initiative

VPAC Victorian Partnership for Advanced Computing
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1. PURPOSE

This proposal describes the requirement for, structure and goals of an e-Research Office at La Trobe University.

2. EXECUTIVE SUMMARY
2.1 E-RESEARCH REQUIREMENT

E-Research (also called eScience in the UK and US) is research that uses high speed networking, high capacity
computing, large datasets that require specialised handling, shared scientific instruments with remote access and/or
the development of software and hardware tools that use network and computing devices. E-Research particularly
fosters collaboration amongst individuals and groups to enable research that might otherwise be difficult to
undertake, because of the disparity of data, geographic location or inability to access expensive scientific
instruments.

La Trobe University has lagged behind in taking advantage of e-Research, and there is a clear requirement for
access to the above advances in research activity. The Director of VeRSI and the Melbourne University and
Monash University e-Research Offices have all commented on this missing resource at La Trobe as they attempt
to integrate their activities with ours. The list of internal problems requiring immediate fixing include researchers
unaware of grant giving opportunities that cross multiple disciplines but are aimed at collaborative and “big”
science, such as NCRIS, inability to share expensive equipment, such as mass spectrometers, unaware of data
curating techniques that can save their otherwise insecure data, unable to use high performance computing, not
collaborating with intra and inter university like-minded individuals and groups and many others.

An e-Research initiative at La Trobe will include and provide:
e A body/committee that can apply fair-use principles for expensive shared equipment.
e Aid to communication, remote access and management of raw data.
e Help to create virtual groups that cross boundaries, such as Faculty and campus.
e Central information access for e-Research advances, techniques, tools and grants.

e Development of a central data repository, high performance computing centre and policy on handling
data and metadata.

e Linking of University research efforts with State/Federal/International requirements, opportunities and
goals in the e-Research area.

e Development of the Bundoora campus as an e-Research Precinct with “Bio-Sciences” as initially the
main discipline area. This will fit in with the State Government strategy of a triangular link with physical
sciences at Clayton (centred on the Synchrotron) and Bio21 (primarily medical research) at Parkville.

e Representation by the Director, e-Research for the University at appropriate conferences, seminars and
meetings thus promoting La Trobe as a modern centre of research.

e Aid conferences and seminars held at La Trobe to further promote the University as an internationally
competitive institution.

e Management of e-Research information flow in the University through a web-site, newsletters, meetings
and committees.

2.2 E-RESEARCH OFFICE
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An e-Research Office is required to promote and focus e-Research techniques and potential collaborations, grants
and opportunities to University researchers, and support them in the use of these techniques.

The Office will:
e Berun by a Director, e-Research, who will report to the DVC (Research).

e Have minimal staff until the e-Research strategy is finalised for La Trobe. Initially, an
Communications/Admin officer is required to run the office, aid in preparation of papers, manage
meetings and seminars, ensure documents, proposals, the web site, news letters and other material is
distributed and organised.

e Longer term the staff will be a mix of sharing with ICT and Faculties. The shared positions are for
general architecture and computer and network systems development and discipline specific advice. The
two other Office staff are a senior research analyst who can design methods of storage, high speed
networking and computing to help attack research problems, and a high performance computing
analyst/programmer who can specifically help researchers with difficult computation requirements
(shared with VPAC for 2007/2008).

e Administer the Research Computing Advisory Committee to help focus e-Research strategies for the
University and provide advice to the DVC (Research) and Director, e-Research.

The goals of the Director and staff of the Office will be to put in place the requirements as outlined above. These
goals can be summarised as:

e Promote e-Research at La Trobe

e Provide technical aid for researchers on high performance computing, management of data and access to
tool sets.

e  Promote collaboration amongst researchers within La Trobe and with external organisations.

e Provide information, education and aid in grant application in the e-Research area.
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3. SECTION 1 -REQUIREMENT FOR AN E-RESEARCH OFFICE

3.1 BACKGROUND

Until very recently, strategies for research in the University environment have tended to promote success with
grants and concomitant distribution of block research grants, develop research areas or disciplines in broad
terms and improve the administrative support of research. The Research and Research Training Management
Plan 2002-2006 for La Trobe University is a good example of this. However, promotion of e-Research is not
mentioned, as clearly in 2001/2002 during the formation of this plan this was not in focus for universities and
government like it is now.

The following quote from the DEST website describes the change we are now experiencing:
“The research sector worldwide is experiencing enormous change driven by
advances in information and communications technology (ICT). Research is
increasingly characterised by national and international multi-disciplinary
collaboration and most OECD countries and APEC members are investing heavily
in those capabilities and the associated coordinating mechanisms.

The term ‘e-Research’ encapsulates research activities that use a spectrum of
advanced ICT capabilities and embraces new research methodologies emerging
from increasing access to:
e  Broadband communications networks, research instruments and facilities,
sensor networks and data repositories;

e Software and infrastructure services that enable secure connectivity and
interoperability;

e Application tools that encompass discipline-specific tools and interaction
tools.”

The research focus of La Trobe is about to change with a new Plan, so the formation of an e-Research strategy
as a subset of the larger plan will be crucial to the University’s research profile.

The formation of an e-Research strategy with associated support to bring it to fruition will bring collaboration
by ICT methods to the forefront of researcher’s thinking and practice, thus creating new avenues of research
activity that involve collaborative techniques, equipment sharing, data sharing and greater opportunity for
multidisciplinary and multi-team approaches to problem solving.

Also key for La Trobe researchers will be access to high performance computing on campus for the first time,
leading to wider use of IT research tools especially in bioinformatics, plant and life sciences, health sciences,
physical sciences and mathematics. Access to central high capacity storage with appropriate access controls
will remove the desktop storage of masses of sometimes irreplaceable data, and allow combinations of data
sets into larger more meaningful ones.

The promotion of a new research plan that incorporates e-Research requires a dedicated and identifiable e-
Research office. This office will also focus and support e-Research at La Trobe and provide a locus for
external links and contacts.

3.2 UNIVERSITY E-RESEARCH NEEDS

La Trobe University has many research activities in all Faculties, and these are funded and managed mostly on
an individual basis. In 2005 Faculties reviewed their research profiles and identified specific areas of strength
and emerging areas. This helped consolidate and focus research into specific areas, but an ongoing goal of the
research strategic plan is to develop larger and more multi-disciplinary research projects.

With restricted funds available for research compared with some years ago, it is necessary to help researchers
get greater “bang-for-buck” for their research dollar. One method is to spread the burden of high cost research
tools, such as mass spectrometers, high performance computing, DNA sequencers, etc, among collaborative
groups. The current method of purchasing a major item of equipment on a single grant then hoarding it for fear
of it being misused by untrained personnel, difficulty to apportion use among groups because of a lack of fair
use policy and letting it become prematurely obsolete because there is no recurrent funding to maintain it, is
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unacceptable when small group will no longer have access to such equipment.

The e-Research Office can aid in managing access to computing equipment so that the above problems can be
minimised and the need for multiple purchase of the same large equipment nullified.

E-Research can also help individual and groups of researchers by aiding communication, remote access, fair
use among disparate groups, bringing formerly disparate groups together to answer new questions through
electronic communications, and support for management of the raw data produced and required by modern
analytical tools.

Electronic communications can allow “virtual groups” of researchers that cross School/Faculty/organisation
boundaries communicate much easier. The members of such groups can be quite distant to each other, for
example in different campuses, yet work together effectively using common tools, such as email, sharepoint
collaboration software, common data sets and analytical tools and portals. High speed communication and
collaborative tools with appropriate security access will be the foundations for these groupings. A number of
examples have already appeared as a by-product of preparatory work for VeRSI: genomics between Genetics
in Bundoora and Applied Science in Bendigo, and climate change research between groups in Life Sciences at
Bundoora, Mildura and Albury/Wodonga.

As well as collaborations that are virtual general user group meetings, an internal web site with information
and regular news updates focussed to researchers need to be provided.

The University has no central data repository, high performance computing system, policy on handling
research data or using metadata to describe it. In conjunction with ICT, the e-Research Office can develop
these techniques and policies and directly aid researchers in handling information in a secure and much more
useful way.

The promotion of e-Research is a goal of State and Federal governments and international organisations.
These entities are promoting e-Research through grants, information, techniques and support with in-king
contributions. The promotion and focus for these opportunities is a goal of the e-Research Office. Meetings,
updates through the email system, seminars, direct meetings with specific groups would help disseminate the
information about these opportunities.

The e-Research Office will help focus internal funding, i.e. the distribution of the block grants and other
budget items noted as research or research support, on reduced duplication, especially in the IT area and for
large equipment, and increased collaboration through common research tools, goals and data sets.

3.3 E-RESEARCH PRECINCT AT BUNDOORA

The Bundoora campus of La Trobe University encompasses its main campus as well as the La Trobe
University Research and Development Park, which is one of Australia's largest wholly University owned and
managed technology parks. The Park is also home to the Technology Enterprise Centre, a business incubator
for new ventures in information technology, biotechnology and the life sciences.

The Park has large tenants, including the EPA Centre for Environmental Sciences, Rio Tinto Research &
Technology Development and Walter & Eliza Hall Institute — Biotech Centre. Of particular note is the
Victorian AgriBiosciences Centre (VABC) building, which houses the Department of Primary Industry, GE
Healthcare and Florigene.

With this geographically high concentration of resources (human and materiel) spread over many organisations
and groups a precinct view of projects, resources and collaborations should bring otherwise unlikely research
benefits. Providing a framework for collaboration using electronic means (networking, computing, remote
instrumentation) will build on the full promise of the R&D Park as well as external collaborators that can make
use of the precinct’s facilities. The precinct can thus stand as a cornerstone along with Bio21 and other similar
precincts in the Melbourne Metro area.

For a precinct to be created there must be interaction and cohesiveness amongst the members so that relevant
facilities, expertise and interlinked webs of knowledge can be created. The VeRSI Phase Il “Capability Hub” is
an example of providing on-site access to instruments and expertise. At the forefront will be the first
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production virtual beam line (VBL) from the Synchrotron. Access to synchrotron facilities has been a major
problem for many researchers in the precinct (and at La Trobe in general). The distance to the actual
synchrotron is too far for frequent visits, but within the perimeter of VERnet high speed networking.

Electron microscopes, mass spectrometers, DNA sequencers and other equipment exist in the precinct. With a
broad and collaborative view of how they can be used for maximum benefit plus the collation of researchers
requirements into usable facilities, including access grid rooms, videoconferencing, tele-presence, remote
control of instruments, an interlinked research-based set of resources and expertise can be formed. Through
these collations the precinct is formed, but not only because of co-location, but because of common grounds of
collaboration.

The basis for the collaboration must be a framework of policy that sets the rules of engagement among the
groups and activities with external bodies. Inter-institutional sharing of resources is uncommon at high levels
(scientists share material all the time often on a quid pro quo system that works well at the one-to-one level) is
difficult and contains many problems, including intellectual property, cost sharing, facilities management and
others. The basis of the sharing model can only be worked out with discussion and negotiation, using working
parties on particular problems with representatives from each area.

The potential objectives of this framework and initiative are to:

e Identify the Bundoora La Trobe campus/Research Park area as a “Bio-Sciences” Precinct, with a
definition, charter, framework for operation, management team (made up of representatives from each
major member), web site, brochure/newsletter.

e ldentify the local precinct also by access to La Trobe’s expertise in other areas, such as
nanotechnology, high performance equipment expertise and tool creation and sharing.

o Develop the framework for operation of the precinct by working parties from each major member,
and cover issues such as IP, sharing of equipment, sharing of grant funding, centralising major
equipment, particularly IT and other services.

e Promote the precinct and devise a local capability hub for high-tech instrument sharing and access,
including a VBL to the Synchrotron.

e Promote the precinct to organisations to come on-site and join the precinct.

e Promote the use of ICT amongst members on-site and for external collaboration with other
organisations.

The e-Research Office can bring the above activities together and provide a locus for the promotion and
collaboration of members and potential members of the precinct and the interaction with other entities.

3.4 EXTERNAL REQUIREMENTS ON THE UNIVERSITY FOR AN E-RESEARCH OFFICE

As e-Research grows in significance in other organisations, whether at State, national or international level, La
Trobe must respond to requests, opportunities, information flow and collaboration requests. In the reverse
direction, La Trobe needs to grow its profile as an international leader in research, which requires publicity,
contact with key research areas nationally and internationally and networking with key people and groups.

Opportunities for collaboration are growing as e-Research and research in general requires greater sharing of
resources and knowledge. The ability to direct these opportunities to the appropriate research staff is critical,
but can be done by existing support structures, but even more important is the ability to build on the
opportunities with knowledge of e-Research methods, other collaborations that cross discipline boundaries and
appropriate sharing and gaining of resources.

The Office will also be able to assist with organising of conferences and conventions, especially where
knowledge of the e-Research landscape can help draw the right people and keynotes.

The website, as well as providing internal communications, as noted above, will also have an external face that
publicises the University’s advances in re-Research. It will also list projects that fall under the e-Research
banner, thus providing contact information for potential external collaborators.
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4. SECTION 2 — STRUCTURE OF THE E-RESEARCH OFFICE

4.1 E-RESEARCH DIRECTOR

4.1.1 Key Objectives and Responsibilities
The Director will lead the establishment and operation of the Office and take a leadership role in the
development of La Trobe’s e-Research strategy. The position is a three or five year appointment and is at the
minimum of level 10 band E2 or Professor (Level E) with associated car allowance and salary sacrifice
provisions. The position has the same spending/travel status as Director, ITS (Divisional Manager level) in the
Business Procedures Manual Table of Authorities.

The key objectives and responsibilities of the Director will be:

e Provide leadership in e-Research within the University, including leadership in the development of e-
Research services, systems and infrastructure

e  Work with La Trobe researchers to encourage collaboration in research and funding related to e-
Research and advocate and promote e-Research

e Develop an e-Research strategy and associated policies for the University

e Develop research and consulting grant proposals from local and international funding opportunities
related to e-Research

o Develop links and networks with groups within and external to the University, particularly other
Universities, government and private sectors, and represent the University at state, national and
international levels

e Provide high-level advice to senior management and researchers on e-Research strategies, policies and
requirements, including support for implementing data repositories, development of metadata,
information design, high speed computing, federated identity control and other related advances.

4.1.2 Key Selection Criteria

e A postgraduate qualification at Doctoral level, preferably with a strong research component, or
equivalent research experience.

e Exceptional leadership skills leading to major change in institutional culture.
e Extensive management experience in senior roles, including governance, strategic planning,
management of multiple projects, system planning, financial management, risk management and change

management.

e  Strong presence at senior levels with demonstrated experience in advocacy at a senior level, including
excellent networking skills.

o Demonstration of a high level of initiative in major projects of economic benefit, or in leadership in the
establishment of major research initiatives.

e Excellent IT knowledge and implementation of large IT projects.

e Excellent communication skills, both verbal and written, including the ability to communicate at all
levels on complex technical issues.

e A good understanding of the e-Research agenda in a national and international context.

e An appreciation of the national research agenda and environment.
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4.2 OFFICE MANAGEMENT
4.2.1 Communications/Admin Officer

The Office will require a Communication/Admin Officer (HEO 5) who is familiar with University finance, HR
and grant application processes and procedures and is adept at creating and managing web sites.

4.2.2 Office space requirements

During 2007 a single suite in the Research Park buildings will be sufficient for two staff (Director and Comms
Officer) and meetings (up to 6 people), which includes ad-hoc space for the VPAC secondment and VeRSI
requirements.

During 2008 more space for the permanent residents: VPAC secondment, VeRSI Director and research analyst,
will be required. This could translate to a multi-room suite or equivalent.

4.3 E-RESEARCH STAFF/SECONDMENTS/SHARED POSITIONS

During the development phase of the Office and strategic planning little more than the Director and
administrative assistance is required. Beyond that phase (2007), the actual coordination of the many activities
charged to the Director will require the following, to be put in place during 2008.

4.3.1 Senior Research Analyst

The analyst (HEO level 9or 10) will provide detailed advice to researchers and be able to apply the e-Research
strategies at the individual or group researcher level. This would include scoping problems, dealing with
infrastructure groups to provide appropriate resources, liaising with external providers of services, such as
AARNet, VERNet and VPAC and ensuring specific data handling requirements are met through ICT and other
groups. Analysing researcher needs and translating them into specific deliverables from the e-Research
perspective.

4.3.2 Enterprise Architect (10%)

(Shared position with ICT, HEO level 10 band F) Ensure that workflows, grant processes, collaboration
methods are in line with wider University processes.

4.3.3 Information Architect (20%)

(Shared position with ICT, HEO level 8) Provide researchers with advice and practical support for handling of
data, whether in data sets or repositories, implement metadata schemas and aid in data mining and
transformation.

4.3.4 SAN/Backup manager (10%)

(Shared Position with ICT, HEO level 8) Aid in technical development of storage for research data. Sit on
technical groups designing research data storage.

4.3.5 High Performance Computing System Analyst/Programmer

(Position resides in Systems group in ITS/ICT where technical management would occur, but work priorities,
goals and direction comes from Director, E-Research. HEO level 8) Aid researchers in using high
performance computing equipment, including advice on programs and programming, submission and
management of data, handling data and advice on appropriate algorithms. While the seconded position is
available (as described below) the La Trobe expert can come on-board during the second half of 2008.
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4.3.6 Seconded VPAC High Performance Computing Expert
A VPAC expert in high performance computing will be based at the Office and/or ITS for a minimum of 1 day

per week for 1 year (2007/2008) to ensure the development, management and ongoing evangelising of the La
Trobe high performance computer cluster and associated software and hardware.

4.4 GOVERNANCE

4.4.1 Creation of a Research Computing Advisory Committee
A Research Computing Advisory Committee is required to provide a forum for research computing needs and
information management, including data storage and curation. The committee membership will comprise
Director, e-Research (Chair of the committee), University Librarian or nominee, CIO or nominee and
Associate Deans (Research) or nominee from each Faculty.

4.4.2 Relationship of Research Computing Advisory Committee, DVC (Research) and e-Research Office
The Director of the e-Research Office will report to the DVC (Research).
The Office will also be part of the Innovation and Knowledge Transfer Division, based at the Research Park,

with direct links to ICT. Most of the staff and resources in the Office have been created by transfer from ICT.
Further information about the Office will be available soon.

Director, e-Research
Ass Dean (Research)
University Librarian
ClO

Research Computing

Advisory Committee DVC (Research)

________ ICT
E-Research Office
L
Communications/
Admin Officer Enterprise -
Architect
Senior Research HPC Analyst/ Information =
Analyst Programmer Architect
[T 1
| VPACHPC ! SAN/Backup |
| Analyst | manager

Figure 1 Governance of e-Research Office and RCAC

4.4.3 Terms of Reference for the Research Computing Advisory Committee
4.43.1 Purpose
e The Committee will be an advisory committee to the DVC (Research) with the primary role of
advising the DVC (Research) on high level computing requirements and to help in the dissemination

of information on what resources and support are available.

e The committee will promote e-research in the University and aim to increase the profile of research
computing and e-research methods in the University.

W:\Strategy\E-ResearchProposal.docx Page 12



E-Research Proposal / Detall Uncontrolled document — last saved on: 12 October 2007

e The Committee will provide a forum for consideration of requests for significant and/or unusual data
storage, networking, computing and curation, discovery and access requirements in the research area.
Desktop requirements (software, hardware, support) and administrative computing will normally not
be covered. Any staff member can submit an application (forms to aid in applying will be available).

e The Committee will provide a forum for information gathering and exchange amongst all the parties.
It will

o Provide information to the Faculties about central and external computing facilities the
University has access to.

o Provide information to the central service areas regarding research ICT and reference needs.
e The Committee will provide advice and feedback to the Director, e-Research on policy and processes

for e-research and advice and feedback to the University Librarian on information curation, discovery
and access. It will also guide the C1O on future system and network requirements or research.

4.4.3.2 Membership

e  The Committee will be comprised of

Director, e-Research (chair of the committee)

CIO or nominee

University Librarian or nominee

Associate Deans (Research)/or equivalent or nominee from each Faculty

e  Members represent each area and feedback into the area will be an important task.

e The relationship amongst the members and their representation is diagrammatically shown below.

4.4.3.3 Scope of Activity

e Members will decide whether specific requests for computer facilities and services should fall into
standard provisions from central ICT, Faculty or Library areas. Standard provisions will be dealt with
by normal operating processes and referred to the specific service area.

e Extra-ordinary requests for research computing resources and services will be either (1) rejected, (2)
referred back to the applicant for creation of a formal business or value case, (3) accepted if a
sufficient case has been made or (4) deferred until further information is received.

o  Committee decisions in deadlock will be forwarded to the DVC (Research) to resolve.

e As the committee can only advise, all requests for resources will forwarded to the DVC (Research)
and/or directly to the respective service areas and actioned in the normal manner, which may require
funding requests, further information for project management and prioritisation.

e  The Committee will meet every four months.

4.4.3.4 Reporting
e  The Committee will report, through the minutes and via the Chair, to the DVVC (Research) after each

meeting. Minutes will be distributed to the Deans, CIO and University Librarian (in addition in case
of nominees).
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Figure 2 Research Computing Advisory Committee membership and scope

4.5 FINANCIAL

A

DVC (Research)

The e-Research Office should not require many staff or resources as its main goal is to facilitate and influence
other areas with their resources to use e-Research methods and be exposed to new ideas and techniques.

However, some key personnel, as identified above, are required for this facilitation. Also, the resources of ICT
will be required to ensure development of particular infrastructure and tools.

The proposed budget for the Office and ICT are given in the tables below.
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Table 1 Budget of e-Research office

E-Research Office

H2-2007 2008 2009
$°000s
Staff* Director 140 207 215
Commumcatlons/Admln 30 66 7
Officer
Senior Research Analyst 0 106 112
High Performance
Computer 0 46 95
Analyst/programmer
Office & supplies 20 30 15
Training/Travel/Seminars 30 45 45
HR costs/InFernet 15 20 20
access/meetings/other
HPC cluster 200 35 35
Total 435 555 609
Total new fundst 20 262 302

*Includes all on-costs plus desktop allowance.

+This represents the approximate actual cost after the Director, Admin Officer and cluster (except ongoing

maintenance) are removed, as they were already funded by ICT.

Note that VPAC costs $300,000 per annum and should also be included in this budget to bring together all e-Research

related costs.

Table 2 Budget for ICT e-Research activities

ICT Division 2007 2008 2009
3°000s

HPC interconnects 50 10 10

Storage Grid

SAN/Tape

(component not

funded by VeRSI) 50 50 50

& disk/-shelf

additions

High speed 37 37 37

networking

Total 137 97 97
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4.6 REPORTING

The Director will submit a report on the Office’s activities for the preceding year to the DVC (Research) on an
annual basis, and provide regular briefings as required.

All requests for resources, funds and new undertakings not planned for will be directed to the DVC (Research).
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5. SECTION 3 - E-RESEARCH STRATEGY FOR LA TROBE UNIVERSITY
The prime initial function of the Director, E-Research, will be to help develop the University’s e-Research
strategy with the DVC (Research). This strategy, at the moment without specific key performance indicators,
could include:
e Maximise funding opportunities

e Promote and support new e-Research projects

e Encourage the formation of collaborative and multidisciplinary research groups to share resources and
infrastructure and jointly apply for funding

e Enable participation of La Trobe researchers in international consortia
e Provide for outreach and education on e-Research within La Trobe

e Enable La Trobe researchers to lead development in techniques and technologies that underpin e-
Research

e Bring La Trobe to a lead position in the IRU University group with regard e-Research and to participate
in a national and international e-Research infrastructure

e Promote La Trobe as an e-Research University nationally and internationally.

W:\Strategy\E-ResearchProposal.docx Page 17



E-Research Proposal / Detall Uncontrolled document — last saved on: 12 October 2007

6. ATTACHMENTS

6.1 SuBMISSION TO VERSI PHASE I PROPOSAL “LA TROBE E-RESEARCH STRATEGY”
E-Research strategies at La Trobe University

Participant: La Trobe University

Contacts:
Prof Erich Weigold, Pro Vice Chancellor (Research)
La Trobe University
La Trobe University 3086 AUSTRALIA
Phone: 03 9479 1789
Fax: 03 9479 1449
Email: E.Weigold@latrobe.edu.au

Description:
Until very recently, strategies for research in the University environment have tended to promote success with
grants, distribution of block research grants, focus on research areas or disciplines and improving the
administrative support of research. The Research and Research Training Management Plan 2002-2006 for La
Trobe University is a good example of this. However, promotion of e-Research is not mentioned, as clearly in
2001/2002 during the formation of this plan this was not in focus for universities and government like it is
now.

The following quote from the DEST website describes the change we are now experiencing:
“The research sector worldwide is experiencing enormous change driven by
advances in information and communications technology (ICT). Research is
increasingly characterised by national and international multi-disciplinary
collaboration and most OECD countries and APEC members are investing heavily
in those capabilities and the associated coordinating mechanisms.

The term ‘e-Research’ encapsulates research activities that use a spectrum of
advanced ICT capabilities and embraces new research methodologies emerging
from increasing access to:
e Broadband communications networks, research instruments and facilities,
sensor networks and data repositories;

e Software and infrastructure services that enable secure connectivity and
interoperability;

e  Application tools that encompass discipline-specific tools and interaction
tools.”

With the situation described above, and the research focus of La Trobe about to change with a new Plan, the
formation of an e-Research strategy as a subset of the larger plan will be crucial to the University’s research
profile.

The formation of an e-Research strategy will bring collaboration by ICT methods to the forefront of
researchers thinking and practice, thus creating new avenues of research activity that involve collaborative
techniques, equipment sharing, data sharing and greater opportunity for multidisciplinary and multi-team
approaches to problem solving. Also key for La Trobe researchers will be access to high performance
computing on campus for the first time, leading to wider use of IT research tools especially in bioinformatics,
plant and life sciences, health sciences, physical sciences and mathematics. Access to central high capacity
storage with appropriate access controls will remove the desktop storage of masses of sometimes irreplaceable
data, and allow combinations of data sets into larger more meaningful ones.

VeRSI can assist La Trobe develop its own voice in e-Research. Expertise in developing tools sets and access
paradigms, funding of high performance equipment and associated expertise, help in development of the
techniques that are appropriate to La Trobe, help with collaboration with appropriate groups in other
Universities and provision of documentation that steers the University in the right direction.

Objective:
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VeRSI helps La Trobe develop an e-Research strategy that is particular to its needs, promotes appropriate
interaction with other VeRSI participants, funding through VeRSI stages Il and Ill, relevant hardware and
technical and intellectual expertise to leverage e-Research in the institution and specifically aid in promotion of
collaborative techniques through advice, expertise and, if possible, other e-Research funding.

Outcomes:
a) E-Research strategy in place at La Trobe as part of its larger research set of strategies by end of 2007.
b) E-Research focal point for external potential collaborators to contact, which will also include: web
site, e-Research office (which may or may not be combined with the current research office) and ICT
e-Research strategic focus.
c) E-Research intranet and strategy to help promote intra-University collaboration of equipment and
other resources.
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6.2 SuBMISSION TO VERSI PHASE 11 PROPOSAL “HPC IN-KIND PROPOSAL FROM ICT”

DPI and La Trobe University will make substantial in-kind contributions to VeRSI. The in-kind falls into three
categories (a) research and support staff who will contribute directly to the Program and (b) associative
contributions resulting from others within the universities working on related activities and (c) accounting, HR
and operational support of the Program.
La Trobe University ICT is building a new data centre at its Bundoora campus. The expansion and
modernisation of space, power, environmental control capacity and security will enable the University to better
support the expansion of central IT infrastructure. The provision of a new data centre has a number of business
drivers, but a critical one is to allow and promote e-Research at the Bundoora campus, which includes high
bandwidth connections as well as redundancies for connections to AARNet, network services such as DNS and
authentication and other physical redundancies, particularly in power and air-conditioning. The value of this
facility is approximately $2.9m.
ICT has for three years planned increased research support for high performance computing, storage and
networking. The planning has included making use of existing ties with VPAC, APAC, VABC, VERnet and
AARNEet to concentrate their expertise and connectivity to make this data centre of prime importance to e-
Research in the Bundoora area. Furthermore, ICT has committed to developing in 2007, in conjunction with
VPAC, a high performance Linux cluster of a minimum of 16 nodes (64 cpu cores). This facility will provide
local e-Research projects a system that is:

e inexpensive in terms of cpu/memory accounting

e Alearning/practice tool for inexperienced HPC users
e A staging platform for complex analytical projects that benefit from a “non-production” environment
e  Full use for specialised jobs that benefit from full system performance.

The value of the HPC system will be a minimum of $250,000. This will equate to a three year lease plus
ancillary costs of approximately $90,000/annum for three years. System support will be provided and will be
approximately 10% of a Unix system administrator, or approximately $7,500/annum.
VPAC will provide HPC setup and programming support to La Trobe on an as-requirements basis, and also
provide user-programming support for HPC projects. Assuming support in 2007 from VPAC amounting to
30% of a EFT system programmer this will equate to approximately $25,000.
It is anticipated that high capacity storage that can interlink with other VVeRSI storage centres at University of
Melbourne and Monash University will be also provided through VeRSI for placement in the data centre. If
this is funded, then ICT at La Trobe can provide the high speed interconnects for a SAN (the fibre channel
switches and GBICs) and, when available in the future, the La Trobe side of the inter-campus network links for
a storage backbone using a system such as SRB. The value of the fibre channel switches and GBICs is
approximately $50,000 in 2007.
The annual in-kind contribution from La Trobe University is:

2006/2007 2007/2008 2008/2009 2009/2010 TOTAL

$272.5K $122.5K $122.5K $122.5K $640K

Table 6-1b Instalment schedule for phase three in-kind funds from La Trobe University (ICT)
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6.3 SUBMISSION TO VERSI PHASE 11 PROPOSAL “IN-KIND COSTS”

La Trobe University in-kind costs for VeRSI projects

2007-2008 2008-2009 2009-2010 2010-2011

E-Research Office

1 - 1,
Director, E-Research (%2 $30,000  $30,000  $30,000  $30,000

time) 30%

A/A 30% $20,000 $20,000 $20,000 $20,000
Office costs 30% $4,011 $4,011 $4,011 $4,011

DVC (Research) Office

DVC (Research) 5% $12,000 $12,000 $12,000 $12,000
A/A 5% $6,100 $6,100 $6,100 $6,100
Paul Pigram 5% $7,000 $7,000 $7,000 $7,000
PP A/A 5% $3,500 $3,500 $3,500 $3,500
PhD stipends x2 $46,667 $46,667 $46,667 $46,667

E-Research Projects
Capability Hub

- S/W Dev Engineer

- H/W Dev Engineer

- Instrument Facility (XPS

& TOFSIMS, 100 hours $40,000 $40,000 $40,000 $40,000
p.a.)

Ecoinformatics/Climate

Change

- Phil Suter 10%* $47,460 $47,460 $47,460 $47,460
- A/A 5% $3,500 $3,500 $3,500 $3,501
Genomics/bioinformatics

- Samar Singh 5%* $23,730 $23,730 $23,730 $23,730

- PhD supervision 10% x2* $51,528 $51,528 $51,528 $51,528

ICT Contribution

HPC/Vernet $272,500  $122,500  $122,500  $122,500
Storage Grid accessories
(HPC interconnect, Switch $20,000 $10,000 $10,000 $10,000
modules)

Total $587,996  $427,996  $427,996  $427,997

* includes additional 2.39 for indirect costs (lab facilities, utiltiies, etc).

All salary costs include full on-costs.
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6.4 SUBMISSION TO VERSI PHASE Il PROPOSAL “CAPABILITY HUB”

LA TROBE CAPABILITY HUB

Background

The Centre for Materials and Surface at La Trobe

suite of surface analysis instrumentation, at
synchrotron facility in Berlin.

Key surface analytical instrumentation operating or pending installation includes:

Imaging x-ray photoelectron spectroscopy (Kratos Ultra DLD, $1.5M, 2007)
Time-of-flight secondary ion mass spectrometry (lon-Tof TOF-SIMS 1V, $1.7M, 2002-2004)
Scanning probe microscopy (Asylum Research, 2 ambient systems, $0.5M, 2006-2007)
Synchrotron end-station i toroidal photoelectron spectroscopy (2 systems)
System 17 Berlin (La Trobe, $2M, 2003)
System 2 i Melbourne (La Trobe, $2M, 2007-2008)
¢ Ultrahigh vacuum surface physics instrument incorporating:
- UHV scanning probe microscopy (under tender, ~ $0.6M, 2007)
- UPS, MBE, LEED, evaporation, radial distribution chamber etc (reconstruction 2006)
- total system ~ $1.5M
e X-ray absorption spectroscopy and fluorescent imaging program; currently based at off-
shore synchrotron facilities including
- HASYLAB, Hamburg
- Swiss Light Source
- National Synchrotron Radiation Research Center, Taiwan
- Photon Factory, Tsukuba Japan
- BESSY Synchrotron, Berlin

Total value of La Trobe-owned state-of-the-art instrumentation is approximately $9.2M, supported
by a range of older equipment. A group of more 40 people, comprising academic staff, research
fellows and PhD students, pursue projects with 15 Australian and international universities, CSIRO,
DSTO and state research agencies.

Victorian organizations accessing La Trobe expertise and infrastructure in this field include:

University of Melbourne

Monash University

Deakin University

Swinburne University

RMIT University

CSIRO TFT

CSIRO Manufacturing

DSTO, Fishermens Bend
Victorian Department of Primary Industries
EPA Victoria

Victorian Forensic Science Centre
plus around 30 companies
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In addition, La Trobe University has expanding interests in X-ray imaging, and tomography, (new
equipment valued at ~ $1.5M commissioned or under construction in 2006), confocal microscopy
(2 instruments), electron microscopy (6 columns at Bundoora) and a range of semiconductor
growth and characterisation resources.

Micro and nanofabrication activities are also gathering pace at La Trobe. Over the past 5 years,
fabrication has been undertaken using partner facilities, under contract by typically international
providers, at international synchrotron facilities, and as appropriate using the Bundoora laboratory
facilities available. The establishment of the ARC Centre of Excellence in Coherent X-ray Science
(CoE CXS) has accelerated the fabrication effort with the acquisition of new equipment in 2006-
2007. A dedicated clean room environment is at an intermediate stage of planning and urgently
required.

Critical mass and co-location

The time has arrived for this extensive group of activities and resources to be brought together.
Co-location will deliver substantial gains in research collaboration, innovation in experimental
methodology, national and international profile, time, cost and operating efficiencies, leverage of
research funds and effective facility management and development functions. To this end, La
Trobe University has assigned $3M in its capital works plan for 2007-2008 to refurbish and
reorganise the space occupied by the surface analytical facilities.

The key goals of the project are:

e creation of a fully integrated centre of excellence for characterisation and fabrication

e creation of a hub for collaborative activities between La Trobe precinct, national and
international bodies

e co-location of all physical characterisation equipment on the Bundoora campus

e creation of high quality, contemporary, OHS compliant and optimally functional laboratory
and associated environments

e creation of a co-located clean room facility hosting the Centre for Materials and Surface
Science fabrication and semiconductor growth resources

e generation of new working relationships and critical mass in the research teams

The La Trobe Capability Hub will be flagship facility for the Bundoora precinct, facilitating broad-
based sharing of high value instrumentation. The Hub will provide a new focus for advanced
microscopy, in particular electron microscopy, at La Trobe and new pathways for renewal of
instrumentation and capabilities going forward.

Sharing capital costs

The Centre for Materials and Surface Science has a long and successful history in owning,
operating and upgrading high value instrumentation via open access / cost recovery models. The
La Trobe Capability Hub will allow a new generation of partnerships for instrumentation
acquisition, which may have strong advantages for laboratories located in the Bundoora precinct
(for example, EPA, parts of DPI and the Victorian Forensic Sciences Centre).
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Areas of collaboration include:

surface analysis

electron microscopy

confocal/fluorescent microscopy

facilitation of synchrotron uptake (project partnerships, proposal preparation support etc)

The role of e-Research

Central to any notion of a capability hub is the projection of capability beyond the physical location
of the relevant instrumentation. The cost of instrument acquisition is driving consolidation across
Australia in the university research sector. Open access models for instrumentation depend closely
on the physical accessibility of the instruments themselves. Greatest benefit is derived when the
experiment owner is an active participant in the analysis. Compare the experience of actively
participating in an electron microscopy experiment and submitting samples by mail and waiting for
micrographs to be returned electronically. In the latter case, there is close to a complete
disconnect between the parties, and yet in our experience, this mode of interaction is not
uncommon in Australia. e-Research, then, has the potential to deliver true participation at a
distance.

The e-Research-related issues faced by instrument owners are many and include:

e data storage for very large datasets

e serving the datasets to a diversity of users in a controlled fashion
(group/local users vs external universities vs CSIRO vs proprietary data)

e archiving the data in perpetuity in a secure environment

e hosting and supporting analytical toolsets for complex data, and

¢ managing IT overheads (eg. user administration) cost efficiently

These needs are in common with many data intensive research fields and will have solutions with
high levels of commonality

The major challenge for instrument operators is to devise remote instrument operation systems

that provide an equivalent experience to that of an on-site operator. To date there have been

many attempts at HAtelepresenceod (instrument oper
little more than observational; videoconferencing in the instrument lab.

Many instrument vendors are now providing web based instrument servicing, often using an
appropriate variant of VNC (virtual network computing) to allow full instrument control. This is a
problematic approach in most cases as the remote operator cannot see/experience the instrument
laboratory and runs the risk of making serious, costly and perhaps dangerous errors through lack
of observation. Usually a lab-based operator stands by, communicating with the remote operator
by phone. While cumbersome, this system has proven especially effective for service engineers in
Germany to adjust and optimise our TOF-SIMS instrument. This is very significant as the TOF-
SIMS instrument is complex, difficult to operate and require multiple inputs to set up experimental
runs.

Emerging middle ware platforms are seeking to address remote instrument operation through the
creation of standards that offer both adequate f
actions. See, for example, the CIMA project (University of Sydney and collaborators). The

development of common middleware has the potential in the longer term to address the critical

issue of proprietary software. It must recognised, however, that proprietary instrument
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datasystems are valuable intellectual property of instrument vendors. They represent both an
opportunity for exclusivity and also a genuine, cost intensive effort to address the control of
complex instrumentation. In short, proprietary datasystems are not going to disappear in the near
term and they will remain largely proprietary. That said, these same companies are also strong
advocates of remote control of instrumentation for servicing and optimisation.

Another important point is balancing the risks and rewards of allowing full remote instrument
control via VNC. Ultimately this must be the goal of any remote access system. This appears not to
be fully recognised by some of the remote access community.

A useful way of thinking about an exemplar remote access system is in terms of a flight simulator.
The experience for the pilot is so close to reality that the device is extensively used for critical
training purposes. In the current case, we are not seeking a virtual experience, rather, genuine
control of highly complex instrumentation at a distance. With this in mind, the following elements
are central to a fully integrated remote access system:

real time interaction with the datasystem via VNC or similar

real time access to multiple views of the instrument, sample, sample controls etc
real time display of data as it is acquired

seamless integration of instrument and datasystem with a data repository.
seamless integration of toolsets and proprietary software for data analyses
inclusion of instrument operating safeguards to prevent disaster

In the medium term, we believe that best progress will be made by integrating proprietary
datasystems with access grid style video observation and contemporary data storage models.
While standard middleware developments are important, the proponents must recognise that
instrument vendors are unlikely to allow this pathway.

The role of well developed, modular instrument control environments must also be considered (for
example, LabView, IDL, Igor Pro, EPICS). These allow the development of very sophisticated
control systems under integrated and interoperable conditions. The overhead associated with
developing unique software solutions is high.

The e-Research exemplar
The following exemplar systems are proposed for La Trobe Bundoora:

e in-bound access grid system for XPS and TOF-SIMS instruments
e out-bound access grid system for synchrotron beam lines at Clayton

The in-bound system will integrate the instrument datasystem with access grid instrument viewing
and a modern storage system.

There is a strong need for a Bundoora portal to all beamlines at the Australian Synchrotron; a
project with strong synergies with the VBL project. We recognise that researchers will travel to
Clayton but increasingly time efficiency will require a robust and information-rich remote access
arrangement
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Proposed technical partners:

La Trobe, Centre for Materials and Surface Science
La Trobe ITS

lon-Tof GmbH, Germany

Kratos Analytical plc, UK

VBL project team

Instrument users/beneficiaries:

We are involved with synchrotron and surface science demonstration projects with the following
people:

- Matt Kitching
(DPI Werribee - copper chrome arsenate treated timbers)
- Paul Hamer
(DPI Queenscliff, Marine and Fresh Water Systems - tracking fish movements using
otoliths)
- Cassandra Schefe
(DPI Rutherglen Centre - phosphorus speciation in fertilizers)
- Glen Walker
(DPI Kyabram Diary Centre - developmental biology - Se in milk proteins)
- Jane Whitley (DPI Attwood - phase contrast imaging of marsupial lungs)
(with Peter Frappell La Trobe Zoology and Rob Lewis, Monash)
- Peter Ross
(Forensic Sci Labs, Macleod - TOF-SIMS analyses of auto paints)
(two PG Diploma students in 2006)

Projects under discussion

- lan Porter (DPI Plant Pathology - calcium in plant material)
- David McNeil (DPI Horsham - cadmium in seeds)
- Melinda Barker (EPA Vic Southbank - waste management control)

Other Victorian organizations likely to access La Trobe infrastructure via this pathway include:

University of Melbourne
Monash University

Deakin University
Swinburne University
RMIT University

CSIRO TFT

CSIRO Manufacturing
DSTO, Fishermens Bend
plus around 30 companies
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