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About Paul
• A New Zealander and All Black Supporter
• Academic Background: Mathematician

- Computational (Combinatorics)
- with, e.g., applications to Bioinformatics

• Post Docs in Austria and USA
• University of Auckland, NZ 1992-2007
• Monash University, Australia 2008-
• First eResearch Director in NZ, established the New Zealand National 

eResearch Programme in 2003 (became “BeSTGRID”, and now “NESI”)
- Initially a partnership between Massey, Auckland and Canterbury 

Universities
• Now Director of Australia’s first and largest University eResearch Centre 

(45 staff) - Monash eResearch Centre
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• Ranked in top 1% of universities worldwide, and e.g. a top 5 university globally in 
Pharmaceutical Sciences....
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eResearch: Building the Scientific 
Instruments of the 21st Century - 
10 Lessons Learned

•Personal Reflections on 10 years of building eResearch 
Collaborations, Infrastructure, Services and Relevance to 
Researchers
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Lesson 0. eResearch is Exciting!
• Research and IT together =
• Car chases around the streets of beautiful cities in exotic places
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Lesson 1: Research is the “Journey into the 
Unknown”
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A story.....
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The PlyC Story
• discovered the structure and operating 

procedures of a powerful anti-bacterial killing 
machine that could become an alternative to 
antibiotics

• The real story.....

• “useless” data capture in 2008
• data sat unused until 2011 and was going to be 

“thrown away” because no analysis tools existed
• eResearch infrastructure preserved it from point of 

capture 
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Lesson 1: Research is the “Journey into the 
Unknown”

• Investment in the unknown future
• Not losing data, and reusing data
• Challenge: how do you build and sustain capabilities and support 

research where
- there is sometimes no “business” case (why do it?)
- there is sometimes no business model (who pays?)
- ambiguities abound

• the answer is coming.....
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Lesson 2: The institution (university) is key
• Universities need to take responsibility, transform, and build capability
• Universities are enduring - capabilities (human, data etc) need an 

enduring home
• Responsibility: “Light bulbs” and “data/compute on demand”
• The history of email
• Universities have invested into the “unknown future” for centuries

- Universities invest in themselves, and take strategic “gambles”
- Started with the creation of university libraries
- Requires constant transformation,
- and cannot be entirely outsourced

• Step 1: Getting senior management onside: The eResearch Programme
- Dont talk about technology -- talk about the research
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“Faster”



“Better”
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“Different”
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Emergence of Research Methodologies
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• “Scholarly practices across an astounding wide range of disciplines has 
become profoundly and irrevocably changed by the application of 
advanced information technology. This collection of new and emergent 
scholarly practices was first widely recognized in the science and 
engineering disciplines….humanities continue to showcase some of the 
most creative and transformative examples of the use of information 
technology to create new scholarship.”
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The “3rd” Career Path: eResearch Specialist
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Lesson 3: Partnerships are critical
• No one person/group can do this (eResearch) alone

• Research <-> Technologist
• Research Office <-> IT Service Division
• University <-> University (and Research Institutes)
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The Monash eResearch Model
• The first (established by DVCR 2007) and still the most successful eResearch 

engagement model in Australia: research-led and based around strong 
partnerships

• The Monash e-Research Centre's primary role is to partner with research 
groups around the University, working with them to raise or enhance their 
research/e-Research capabilities to the next level, and then connect them to 
the most appropriate mechanisms or services to allow that research group to 
sustain that capability. 

25

Researchers(

eSolu-ons(
(

Library(

DVC(Research(

Faculty(of(
IT(

R&D(

strategy(
broker(
nurture(
incubate(

co>ordinate(opera-onal(
services(

e>Research(
Centre(

capability(delivery(



eResearch(ODVCR)-eSolutions Partnership
• Monash e-Research Centre is a blended unit of ~45 staff from ODVCR, Library 

and eSolutions (Monash’s IT Service Division)
• Hub-spoke model with hub, and spokes embedded in some labs and faculties
• Functional reporting lines through to ProVC Research and Research Infrastructure
• Majority of staff organisationally in eSolutions
• Academic leadership represented by Director (ODVCR) - Prof Paul Bonnington 

(Faculty of Science, School of Mathematical Sciences)
• Shared management (ODVCR-eSolutions-Library) of Centre

- Steve Quenette (Deputy Director)
- Wojtek Goscinski (Head of HPC)
- Kheeran Dharmawardena (Manger RSS in eSolutions)
- Anthony Beitz (General Manager)
- David Groenewegen, Library
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Library: Research Data Management
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Sharing Data for Research 



Lesson 4: Understand what “success” is
• Service delivery success vs Research success
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Measuring Success
• ~1/3 of ARC and NHMRC grants (external research income) engage with 

Monash’s eResearch Centre for advanced e-Research capabilities to 
enable the new research possibilities (2007: ~0)

• Rise coincides with Monash’s rise through the Go8 to 2nd in ARC/
NHMRC

• Linked to research impact
• Monash e-Research Centre KPI’s:

- new research methods leading to new discoveries and impact
- external research and research infrastructure funding
- raising Monash’s international reputation
- attracting world-class researchers to Monash
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Lesson 5: Understand Researchers
• Strong academic leadership of the eResearch programme: CRITICAL

- Professorial level
• Language and Communication: 

- i.e. “Service Division” vs “Capability (Research) Partner”
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Engaging with Researchers
• They thrive on ambiguity – service providers try to remove ambiguity = 

breakdown in communication and understanding

• Analytical versus Interpretive communication

• The three T’s of an Innovation Environment: Talent, Technology and 

Tolerance (for ambiguity and risk)

• Motivations: cost of entry needs to be  low and benefits need to be high
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Lesson 6: Understand how to build the 
unknown
• Research is about “doing things we don’t know how to do”
• Researchers-Technologists partner to go on the “journey of the unknown 

together”
• IT Requirements are not understood at the beginning of the “journey”
• The Journey is Iterative and Perpetual

- difficult to contract
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Spiral Development – Journey is iterative 
• “Agile” projects
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e-Research Innovation Pathways in Monash
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myTARDIS - Connecting scientific instrument data to people
• Started from scratch 2007, with no particular 

plan
• Now solving the problem of archival, sharing 

and citation of raw data
• Easy sharing, access and publication of 

terabyte datasets
• More than 2 million files, 20 terabytes collected 

automatically for access - and growing
• 8 organisations have deployments that collect 

synchrotron data, mass spectrometry, electron 
microscopy, quantum physics, HPC 
processing or medical imaging data
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Creative solutions
• Solutions are not always  “designed/engineered” – they are often “grown” 

via an iterative process
• If researchers engage all the way along the iterative process -- they will 

engage at the end
• The research challenges are unique and therefore the solutions are often 

“unique” - no one size fits all
• Leveraging existing underlying infrastructure wherever possible (storage, 

network, VMs, compute etc)
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Lesson 7: Leverage, leverage and leverage
• Leverage existing capabilities (e.g. Professional institutional IT service 

delivery.
• Leverage global infrastructure
• Leverage organisational structures
• Leverage expertise across the institution

• If it is not in the right form....TRANSFORM it.

• State/sell the leveraging from the researchers point of view (not the 
service point of view)
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Lesson 8: Make the “right” things easy



MASSIVE Interactive Desktop
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Lesson 9: Think globally, because 
researchers do!

• Collaborate globally - partner beyond your state and country
- e.g. Monash’s partnerships with Oxford eResearch Centre, UCSD
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International Engagement
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Lesson 10: (The most important) 
People are more important than technology
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• Monash eResearch Centre 
- 2008: 6 staff
- 2013: 45 staff

- growth largely through transformation and leveraging

• The “3rd” Career Path: eResearch Specialist
- Institutional Structures

• Computers only do what they are told to do
- Research is the journey into the unknown
- e.g. Visualisation



Completing the “loop”....
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