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Message from the Director

Message from the Director
Professor Mark Gahegan
Director, Centre for eResearch

The Centre for eResearch
has grown during 2016 to
support four core services
across the University. We
also plan to create another
core service around
digital research skills
development.

This has been a rather busy year. The Centre for eResearch has grown during 2016
to support four core services across the University, funded via the University Strategic
Projects Office (USPO). These services are:
1. Research data management, including sharing ‘working’ data, publishing and
discovering data, data management planning and training.
2. Virtual compute platform services, including research virtual machines, the Docker/
Rancher and Jupyter Notebooks.
3. Research visualisation and analytics, offering a suite of visualisation platforms
including a tiled display, large 3D display, Vive, HoloLens and zSpace virtual reality
platforms. We now also offer a deep learning appliance with 2 NVIDIA 1080 GPUs.
4. The Research Hub, which is a capstone project that pools much of the knowledge
about the many IT services that researchers use into an advisory: how to access them,
how to get support, how they fit into the research lifecycle.
We have also increased our special projects work, most specifically with the School of
Population Health, with whom we have been building Mobile apps, creating mapping
and analytics tools, running group knowledge elicitation workshops and delivering a web
portal to support statistical analysis for the Growing Up in New Zealand project.
During 2017, we plan to create another core service around digital research skills development
to meet the increasing demand from our research community for more specialist training. We
will also be offering the ResBaz (Research Bazaar) event again over the summer, and Winter
Bootcamp for those who want to gain a number of proficiencies in one short burst.

Photo of the Centre for eResearch staff at the
lobby of the new Science Building

2017 will also see us relocate to level 5 of the new Science building, just across the road
from our current location. We will occupy 4 rooms, one of which we will operate as a
bookable visualisation facility for groups of researchers to use. Our current space in 24
Symonds Street is looking very crowded these days, so we look forward to a new and more
spacious surroundings.
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Overview of the Centre

Overview of the Centre
The Centre for eResearch pioneers the development of research infrastructure and services on behalf
of the University’s research communities. We also work hand-in-hand with researchers to help them
leverage computational advances in pursuit of their research questions. To this end we provide
sophisticated computing environments, advanced storage solutions for managing large research
data collections, and a variety of productivity and community support software tools.
These core values form
the basis of our strategy
and service planning.

Core values and strategy
eResearch proposed the following Core Values for research support that have now been
adopted by the wider university. These values motivate all that we do where our strategy
is currently: (See Figure 1)
1. Computing power is easily accessible to researchers, in the right form for them to use.
2. Data is a valuable, long-term asset that requires careful management to release its
value.
3. Researchers require technology skills to stay ahead: new competencies are needed to
fully embrace the digital transformation occurring in research.
4. Advanced computational methods provide a research advantage, the University
should be the national eResearch leader, ready to adopt emerging tools and methods
that improve research effectiveness.
5. Good research support services are easy to find, straightforward to request and come
with support where needed.

Figure 1. Three key strategic focus

Integrated Planning

eResearch Infrastructure

• Align CeR strategic objectives with the
University’s mission and long term aspirations
as proposed through the University’s strategic
plan and research strategy.

• Continue to grow strategic research
infrastructure and resources ahead of demand,
in partnership with Central IT and government
via NeSI.

• Enable collaborative planning by working
closely with Central IT, faculties, the Library
and NeSI.

• Collaborate with Central IT in providing a well
supported research data storage service that is
geared towards research needs including dataled research computing, instrument/equipment
data management and archiving.

• To ensure that clear roles and responsibilities
are established between all partners for
research IT support and service provisioning.

• Champion and support fast data network
connections between collaborating
researchers.
• Work with ITS groups (including Faculty IS) to
streamline services offered and create effective
and efficient workflows, such as turn-key or
self-service models.

eResearch Capabilities
• Provide opportunities to advance new digital
research skills.
• Continue to expand the computing capability
and knowledge via training and outreach
efforts.
• Provide support for research problems
including those that do not fit easily into
current HPC support.
• Offer an eResearch consultancy service that
brokers solutions for academics and research
projects.
• Assist researchers with exploring open data and
open science initiatives.
• Explore real time visualisation capabilities for
our researchers.

Overview of the Centre

To ensure that our longterm strategy and annual
plan are aligned with
the University strategic
objectives, CeR recognises
the importance in
coordinating strategy and
planning with stakeholders
and key partners within
the University.

Organisation and partnerships
CeR is housed in the Faculty of Science, which provides the support for human resources
and finance administration. The Centre team operates in five functional areas (as shown
in Figure 2, leaving aside the NeSI team members at Auckland). CeR has an Advisory
Board (eRAB) comprising of senior academics and leaders from the University. The Board
reports to the IT Advisory Committee (ITAC) at the University. The Centre also regularly
participates in many IT governance forums and community engagements. In the past two
years, CeR has been consulted and featured strongly in the University's IT Strategic Plan.
Figure 2 shows how many full time equivalent positions (FTE) are funded to support the
various research services. There are three staff funded by the Faculty of Science who
concentrate mainly on generic support activities such as developing and maintaining
project databases, liaising with ITS, leading projects and handling specific priorities for the
faculty. In addition, we have created a small team of eResearch interns who are used to
support training & outreach events and intensive workshops.

Figure 2. Functional structure of the services and the support teams in the CeR. (FTE- full time equivalent)
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The CeR team is
organised to deliver
various research support
services to the University
research communities.
Our relationship with key
partners is engaging and
inclusive.

Our partnerships with various service providers within the University are briefly described
below:
ITS: provides the hosting and basic operation for all of our virtual machine (VM) and data
services such as hosting in a managed VM farm and raw storage services. On top of these,
CeR provides researcher-facing virtualised applications and research data management
services.
NeSI: The relationship between CeR and NeSI has reversed, from CeR being a “service
delivery” party to being a “consumer” of NeSI services. CeR acts as a frontend to represent
researchers’ needs and to ensure that the University is best positioned to maximise
usage of NeSI services. CeR plays a key role in the engagement of NeSI on behalf of the
University’s researchers. Work is underway on how to cooperate and to communicate with
NeSI about the University’s priorities.
Faculty Information Services (FIS): Each Faculty has an IS manager and some locallydirected support staff. Numbers employed and focus varies widely from faculty to faculty.
CeR works closely with Faculty IS managers and their teams when designing new initiatives
(such as the Research Hub and research data management (RDM) services described
in detail later). We report on progress to committees where members of FIS are well
represented.
The University Library: We work jointly with the University Library to plan research data
management services and training materials. The Library is a strong advocate for CeR’s
services and has allocated approximately 0.5 FTE to work with us to actively support
research data management workshops and outreach.
Others: As one might expect, we liaise with many other groups across the institution,
from teaching and learning to web presence governance; from the CDO’s office to various
university research centres and institutes. At the national level, we also work with some of
the Centres of Research Excellence and National Science Challenges. Internationally, we
have recently become the first group outside of Australia to join AeRO (The Australasian
eResearch Organisation). We are in the process of creating a research compute cloud
in association with the NeCTAR infrastructure - also in Australia. More widely afield, we
are well connected with some of the cyberinfrastructure researchers in the USA, and are
active in working groups within the Research Data Alliance (RDA).

Programmes of work: Services

Programmes of work: Services
There is strong evidence that we provide highly-valued support to the University’s research staff and
students and have enabled many of our researchers to achieve stronger research outcomes because of
this support. CeR Annual Reports over the last few years each contains comprehensive lists of hundreds
of documented research outcomes and case studies to highlight the details and breadth of our work.
Our biggest challenge is to grow our resources to match the increased mission for the
services and researchers we support. The following sections describe in greater detail the
services and support that we provide to researchers university-wide.

It is always the case that
there is more research
support work to be done
than there are resources
to fund it, so we choose
carefully the most
strategically valuable
and impactful projects to
engage with.

Virtualised/cloud compute platforms (since 2014)
Many researchers need specialised computing facilities that support a variety of different
operating systems, allow interactive use, run for extended periods of time (months), and
provide externally facing services via the Web (for example, for research collaboration).
The virtualised compute platform began as a pilot in 2014 to support the virtual machine
(VM) needs of researchers in the Faculty of Engineering, and the service was further
expanded to the rest of the University in 2016. In less than a year, the uptake from the
researchers of the service has increased more than six fold as seen in Figure 3.
To meet the more aspirational needs of researchers, the compute nodes used are
configured with high processor speeds and a large amount of memory when compared to
a standard business VM farm (which the University also runs).

Figure 3. Uptake of research virtual machine services.
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The research virtual
machine services have
been experiencing a strong
uptake after the services
were expanded to the rest
of the University in 2016.

The hardware and hypervisor are supported by Central ITS. CeR supports the user-facing
configuration, research software installation & development and researcher support.
These services have resulted in a consolidation of departmental servers that were
originally run locally (often without paying much heed to security, maintenance or at poor
economies of scale) into a more organised and centrally managed system.
The adoption of VM templates and provisioning processes specific to researchers are
contributing to recent significant improvements in workflow and engagement with ITS.
Over 90 research-focused VM services with diverse applications were supported by CeR in
2016. (Examples as shown in Figure 4.)
The full range of services needed include the existing VM services, the recently pilot of a
Docker/Rancher service, and a proposed NeCTAR platform. Our plan is to join the NeCTAR
community towards the end of 2016. Looking to the future, we will focus on strengthening
and maturing the services in order to accommodate more researchers and a growing
range of platforms.

Figure 4. Examples of diverse applications supported by CeR through research virtual machines at the Unviersity.

Software Engineering Process Team
and Application Analysis
Examining socio-technical data about software
development process using general Big Data
approaches and machine learning techniques.

The Wanhal catalogue
Using the MerMEID music system to catalogue
and analyse the variations in Wanhal scores
through time and location.
Development of tools for statistical
analysis and presentation of process data
from aluminium smelters.

Flow Atlas
Developing an atlas of coronary flow features found within a
large patient population, relevant for heart disease research
(Mercy Angiography, Engineering and the Medical School at
the University of Auckland collaboration).
Genomic Alignment Analysis
Comparison of the epigenetic profile of 3 different populations
of placental trophoblast cells in order to better understand
how the placenta forms and grows in early pregnancy.

rDNAome
Investigation of ribisomal RNA gene repeats features that may
act as drivers of cancer and/or confer sensitivity to cancer
cells that can be targeted for therapeutic benefit.
Listening to Nature
Passive Acoustic Modelling - Acoustical indexes and recently
developed data nalysis techniques to provide a long-term
cost-effective method for assessing and understanding the
real role of protected areas in biodiversity conservation.

Research Virtual
Machine Services

Vision and Brain Functional MRI Research
Development of a direct method to determine the neutral
mechanisms of “visual crowding” and the potential application
to neurodefenerative diseases.

Product Quality Analysis
A system based on fluorescence spectroscopy to accurately
and rapidly determine bacterial concentration levels.
Marine Seismic Analysis
Analysis of active-source seismic data for the study of the
shallow sub-seafloor applying higher-end conventional seismic
processing and imaging techniques.

Recommender System
Design science research method applied on pre-processed
data on open source software (OSS) projects to design a
recommendation system for project selection.
Economic Statistical Analysis using MPlus tool
Econometric numerical integration and multi-level
analysis.
Biomarkers of Preterm Birth
Development of a high-throughput diagnostic tool which could be
translated into the clinical setting based on metabolomics biomarkers
identified from pregnancies associated with PTB.
Developmental Epigenetics Research
Investigation of maternal nutrition on epigenetic changes in offspring
development.

Computational Linguistics
Analysis of the differences in
machine translations
and a translator's ability to
correct errors.

Cognitive Neuroscience Analysis
A series of analysis applications for fMRI and EEG data for
Cognitive Neuroscience Research Group supporting a number
of research projects.
Psych727 Functional Magnetic Resonance Imaging
Provides students with comprehensive coverage of
experimental design, image acquisition, image pre-processing,
analysis methods for functional magnetic resonance imaging
(fMRI) with a particular focus on its use in the cognitive
neuroscience of memory and aging.

Programmes of work: Services

Figure 5. A postgrate student experiences Virtual Reality (VR) in the MacDiarmid Emerging Scientists Assocation (MESA) workshop.

The visualisation
facility and application
services are bookable by
researchers. They are run
and supported centrally
from within the Centre for
eResearch.

Visualisation and analytics (since 2016)
CeR offers support for researchers to help create, manage and provide specific
visualisation solutions to research problems. We have the following equipment in place to
support a variety of diverse visualisation approaches:
•
•
•
•

3D high-resolution, large format display (passive stereo).
Tiled-wall display for data intensive work (50 million pixels).
Portable virtual reality setup, using Vive.
HoloLens and desktop mixed reality headsets.

There will be a dedicated visualisation lab located in the new Science precinct where
researchers will be able to book time on these platforms in a group setting. We have
supported over a dozen different visualisation applications since the start of the year,
ranging from earthquake simulations, humpback whale migrations, Pacific aid source and
destination patterns, braided river networks, and the world register of marine species etc.
An example of 3D visualisation at MESA workshop supported by CeR is shown in Figure 5.

Research data management (since 2015)
Data exploration drives primary scientific discovery, but in order for scientists to fully
leverage the work of their predecessors, a robust, reproducible and sustainable research
data management infrastructure is necessary. A culture change is needed within the
institution to move research data to a properly managed state and hosted in appropriate
data services. CeR has taken on this task, beginning with an intensive process of education
and engagement around research data and the importance of research data management
planning.
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Figure 6. Research data management roadmap

Programmes of work: Services

The nature and value
of research data is still
largely unidentified to the
University and there is a
risk to ongoing research,
should the data be lost

A Research Hub and
related services will
act as an advisory for
researchers, to help
connect them with
the available services,
to coordinate service
provisioning from various
providers, and to offer
customisation support
where it is needed.

We have developed data management planning tools and workshops, and have recently
begun the lengthy process of socialising the ideas to the researchers and IT support
communities on Campus. CeR is currently evaluating and piloting a range of research
data management services around different stages of the research lifecycle as shown in
Figure 6. For example, instrument data capture, ‘active’ data sharing, data publishing
and discovery, institutional data catalogue and long-term preservation. We are keenly
awaiting the availability of 0.5PB of storage from ITS to allow us to bring these services
into production. We have Figshare and Seafiles currently in pilot, and are evaluating CKAN,
SIDORA and MyTardis. The institutionally-branded Figshare service currently hosts over
2,000 published research datasets and related artefacts. Going forward, there will also
be an emphasis placed on the university-wide use of research instrumentation and a data
repository for preserving and distributing research data. We shall also create processes
for research data migration and maintenance. There is also a plan to incorporate the
“research data management” training into the University standard “Doctoral Skills
Programme”.

Research IT enablement services (since 2016)
The Research Hub (see Figure 7) is a capstone project that connects all the institution’s
research-focused IT services, training events, guides and policies into a single and
coherent ecosystem. There are approximately 150 such services across the University,
from sophisticated lab apparatus such as electron microscopes to survey consulting
services. Most are poorly documented and thus difficult to discover and use. The Research
Hub’s information architecture allows research services to be described and indexed in
multiple ways. Specifically, the Hub provides:
•

•
•
•

Discovery: researchers can discover research services that are available to them
by coalescing offerings from across the institution and providing intuitive ways to
navigate complex information, for example by following the research lifecycle.
Action: researchers can directly access or request research services needed to
progress their work via processes that fit their context and activities.
Research management: researchers can actively manage research projects and
outcomes, associated services utilised, and resource allocations.
Training and learning: opportunities to attend workshops and other training and
community events are linked in as appropriate.
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Figure 7. The Research Hub gathers together descriptions of research services from across the University, captures researcher’s needs and outcomes, connects
training, events, useful guides, policies and ‘packs’ of services often used together.

The Centre has offered
numerous research IT
skills training workshops
with over 900 attendances
in 7 different programmes
over the past 3 years.

Training and skills development (since 2013)
In response to a growing skills gap between what researchers know and what they need
to know to operate effectively as 21st century scholars, CeR offers a number of short
courses through the Software Carpentry programme. We have also organised our first
ResBaz event in 2016; and delivered an intensive Winter Bootcamp activity with over
200 attendees. In addition, we also run a weekly HackyHour to encourage peer-to-peer
support among the research community. The more people-centric approach of teaching
new complex digital skills is to use “community engagement” as oppose to the traditional
ticketing helpdesk system. Training can be more innovative and social. Being peoplecentric also means understanding the struggles and complexities of research life. Figure
8 shows some photos from various workshops/events. We are experiencing a very strong
uptake of all training offerings (see Figure 9). The Centre also takes part in monthly PhD
student induction, where we introduce our services to new research students and run
weekly scientific computing and data management workshops.
Four CeR staff are certified as Software Carpentry Instructors, and we aim to double this
number over the next year so that we can expand the Software Carpentry training and the
number of courses and places offered in the ResBaz February 2017 event. We are also
helping to develop and deliver a for-credit course on digital research skills which is led by
Dr. Fabiana Kubke from the Faculty of Medical and Health Sciences.

Programmes of work: Services

Figure 8. Training, skills development and community-building offerings. From left: HackyHour in the Strata Café; centre: ResBaz’16; right: Software Carpentry workshop.

High Performance Computing (HPC)
The HPC service was rolled into the first iteration of NeSI in 2011, with the NeSI Auckland
team employed and hosted within the Centre. The platform is a 6,000 core Intel Cluster
(called Pan), with an InfiniBand backplane. At the second iteration of NeSI, the platform
and its support team moved under NeSI’s direct control, so our HPC service operation
is now outsourced to NeSI. Significant resources originally earmarked for CeR have been
invested into the NeSI national team in order to accommodate this change. To know more
about NeSI, visit its website: https://www.nesi.org.nz.

Figure 9. A summary of actual uptake of our training offerings from 2013 - 2016.

CENTRE FOR ERESEARCH TRAINING EVENT ATTENDANCE
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Linking all the themes and the eResearch
community
Our programmes of work, services focus on developing research enablement support,
aim to provide high quality infrastructure at the University of Auckland. Each service
is coupled with appropriate training and outreach components thereby uplifting the
researcher’s digital skills. Figure 10 explores the Research IT Landscape in broad terms, of
which specific platforms and services may be required along the research lifecycle for our
researchers.
CeR is also assembling an eResearch Community Blog (http://eresearch.blogs.auckland.
ac.nz) which is linked to various social websites in order to connect the university’s
researchers. The eResearch community is created for researchers to share knowledge,
make their work better, easier and enjoyable, and to simulate a vibrant digital research
culture at the University of Auckland.

Figure 10. Linking all the research IT services landscape at the University of Auckland

Research
services/ Life
Cycle

Plan and Design

Create, Capture
and Collect

Analyse and
Interpret

Publish and
Report

Discover and
reuse

Compute

Advisory: plan and
scoping consultancy

Research virtual
machines (RVM)

NeSI,
NeCTAR Cloud

Community portal/
Hub via NeCTAR or
RVM

OpenStack/ NeCTAR
shared libraries

Data

Data Management
Plans (DMPs)

Instrument data
capture service
(MyTardis)

‘Active’ data sharing
and collaboration
(SeaFiles)

Publish data
(Figshare),
long-term
preservation

(Discovery
metadata)

Visualisation and
analytics

Visualisation
consulting and
planning

Discovery and
exploration tools
InfoViz

Analytics, scientific
computing, deep
learning, SciViz

Group-based
visualisation,
collaboratory

Visualisation library

Training and
community
development

Research Hub
PhD induction

Digital scholarship
Data Carpentry

Software Carpentry

ResBaz,
Bootcamp, etc

Programmes of work: Research and consultancy

Programmes of work:
Research and consultancy
The Centre for eResearch provides specialised, innovative approaches to software development
services for researchers around the University.

Our consultancy service
supports the more
specific needs of research
groups from all over the
University.

The Centre also host PhD
and Masters students from
Computer Science and the
School of Environment.

Research consultancy service
This service often involves partnering with research groups on their research projects.
We usually adopt an agile approach to the development work and move forward in quick
steps, with the stakeholders fully engaged.
We have six projects currently underway for Population Health in the Faculty of Medical
and Health Sciences. These projects range from Mobile apps that report on and rank food
outlets in terms of their healthiness (refer to case study 13) to complex systems modelling
approaches to explore the inter-personal dynamics of health communities and their
effectiveness. One of our recent interesting projects is the use of deep learning methods to
extract examples of fast food marketing and consumption from images captured through
cameras worn by school children described later in case study. Figure 11 are examples of
a Mobile app for the Foodback project and some images on the deep learning concept.

Research on eResearch/eScience
The Centre hosts a small group of PhD and Masters students, and a post-doctoral
scholar who together form a small but vibrant research community and provide a strong
connection to current research and practice in the eScience, cyberinfrastructure and
analytics communities. Topics covered in recent research include:
•
•
•
•
•
•
•
•
•

Representing and communicating the evolution of concepts and categories in science.
A pattern language for sharing science processes.
Arguing over Copyright: An eScience tool for understanding and reasoning over
copyright in digital scholarship.
Discrete global grids for representation of massive, geospatial datasets.
Deep learning of spatial and temporal context from massive collections of textual
documents.
Capturing and using ontologies for capturing complex process models in the
geosciences.
City walkability indices using micro-data.
How different research communities describe and analyse space.
Discovering science process models, using induction with systems of PDEs.
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Figure 12 shows an example from a research project. We have published papers in many
top-ranked eScience outlets, including IEEE eScience, the International Conference on the
Semantic Web (ICSW), the Word Wide Web Conference, GIScience, Spatial Information
Theory and many others.

Figure 11. Examples of research collaboration projects. Left: the ‘Foodback’ Mobile app in use; centre and right: deep learning images recognition and automated.

Figure 12. Example of recent research: the ‘Camden’ Mobile app advises researchers how to navigate complex licensing issues when combining
and publishing research data.

Capture input data

Provide clarifications to the
prompted questions

Researcher

Explore the legal outcomes and
resulting sharing options

Summary of programmes of work

Summary of programmes of work
The illustration below shows our current programmes of work; the outcome resulting from recent
efforts, and how we envisage the future impact of our aspiration to transform eResearch culture at
the University of Auckland.

PROGRAMMES OF WORK
• Virtualised/cloud compute
platforms.

7 Research IT skill programmes
have been offered by CeR.

• Visualisation and analytics.

8 Faculties with diverse
applications supported via VM
services.

• Research data management.

ENABLING COMPUTATIONALLY-LED RESEARCH

OUTCOMES

• Research IT enablement
services.
• Community support, training
and digital skills development.

15 Visualisation applications
developed and tested in CeR’s
visualisation facility.

• High Performance Computing
(HPC) via NeSI.

16 Research and special projects
with various research groups.

• Research consultancy service.

20 Data Management Plans across
10 different research groups
have been captured with the
support of CeR.

• Research on eResearch/
eScience.

30 Services are described and
documented in the prototype
Research Hub in 2016.
90 Research-focused projects
with 78 research outcomes
supported via VM and
visualisation & analytics
services.
150 Research services across the
University have been identified
through Research IT enablement
Services.
900+ Total attendances in CeR’s
research IT skill training.
2,000+ Research datasets/publications
hosted in Figshare.

TRANSFORMATION

IMPACT
SHORT TERM
• Incremental investments to tackle
the growing demand for research
support.
• Pilot trials to bring services to
production.
• Clarity over where and what IT
services are on offer.
• Create awareness and forge a culture
of research data management.
• Improve workflow and increase
uptake of virtual machine services.
LONG TERM
• Efficient and secure sharing, curating,
publishing and archiving of research
data.
• Meet funding agency requirements
for data visibility and reproducibility.
• Enable wider research collaboration.
• Optimise the efficiency of the support
workflow for researchers.
• Improve UoA capability and
reputation to address Big
Data, complex data and global
collaboration.
• Cost saving from efficient of
purchasing, operation and sharing of
research IT infrastructure.
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Long-term prospects
The continuous acceleration in technology makes eResearch a very exciting field to work. In any
rapidly growing areas in science, the speed of progress and maturity can vary extensively from one
research domain to another. This means that creating services which have benefits right across the
university community can be quite challenging.
Inherent in challenges
there are often
opportunities for renewal
and transformation.

Challenges
The Centre faces a number of challenges as we scale up to meet the increasingly complex
computational needs of a growing user-base. Some of the major challenges are listed
below.
Demand for services outstrips supply. This is a common problem for any eResearch
group and requires a careful balancing of several priorities, including: (i) Support diverse
and high impact research groups across all faculties, (ii) encourage use of computational
methods in communities that traditionally have less uptake, (iii) develop effective
templated services that can be easily duplicated, (iv) being mindful of the support
burden left (e.g. continuation of maintenance) in the wake of all successful projects, (v)
transforming research culture and methods where advantages can be gained, and (vi)
speed in delivering quality support to researchers.
Recruiting and retaining excellent staff. We compete on a global stage for talent and
resources. Experienced and skilled eResearch support staff are in high demand and short
supply. The ability to find new and replacement staff in a timely manner, reward them at
market value, and gain a long-term commitment from the institution is urgently needed to
build a stronger support team.
The complexities of partnership in delivering new services. Central IT has taken
on much broader responsibilities covering most of the computing, research and data
infrastructure after reconciliation exercise over the past few years. There are some
adjustments needed to bring all of these research data servers into a well-managed state.
All parties involved in delivering research IT services including Central IT, Faculty IS, Library
and CeR are working together to improve the University research IT culture as well as to
identify and address researchers’ needs and priorities.
Positioning of CeR. As many institutions have found, eResearch support does not fit well
into the typical university dichotomy of professional and academic staff. The staff in CeR
is comprised of a mix of computational experts and PhD-level researchers. We find this
mix of skills and research mindsets to be crucial to our success. The mix enables us to
speak the researchers’ language and understand their culture. It is therefore pertinent for
CeR to be positioned as the service request broker for our research community, directing
researchers towards the most appropriate services and providers for their needs.

Long term Prospects

Moving ahead, it is vital
to consult widely with the
research and teaching
communities when making
decisions around new
infrastructure, services
and technologies.

Opportunities
We outline some key trends that could provide opportunities for the University to anchor
ourselves not only as the best ranked University in New Zealand, but also as a leading
research-led university internationally.
Big, complex and open data. There is a growing demand for data-led approaches
to analysis, aligning with big data, complex and open data. The Centre has a deep
understanding of relevant theory and practice and is therefore well placed to help with
such focus. A dedicated data infrastructure to support new approaches to experimental
Big Data research would be a great asset to the University at this time.
Open science is becoming important for many researchers, and is the chosen ethos of
many large, international projects our researchers may wish to participate in. The Centre
practices open science where possible, and teaches the principles. We are well positioned
to help our researchers embrace more advanced aspects of open science, such as using
computational workflow environments, communicating science using pattern languages
and navigating complex licensing issues.
Deep learning is fast gaining interest around the University. CeR has been an early
adopter. We have equipment with related toolkits are already in place, and the required
experience for GPU-based deep learning. Deep learning could be turned from a bespoke
activity into a virtualised service for researchers.

BIG DATA
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Looking to the future
Looking forward to 2017, CeR is committed to doing the following, as described in the University’s IT
Strategic plan (2016 refresh).

Our top priorities are
to enhance services
and infrastructure to
support research data
management, collaboration,
research computing and
connect researchers to
the whole spectrum of
appropriate services via the
Research Hub.

Our goals
1. Provide a research IT advisory service that addresses all aspects of IT needs
encountered by researchers and that connects researchers to the spectrum of
appropriate services, via the Research Hub.
2. Significantly enhance services and infrastructure to support research data
management, collaboration, research computing, and visualisation into the longer
term.
3. Provide digital research skills training opportunities that enable researchers to develop
an appropriate level of IT skills and practices, build a self-supporting community of
practice.
4. Build a closer partnership between ITS, CeR and the faculties to meet specific research
support and platform needs.
5. Sustain our aspirations to be a research-led university by matching them with
appropriate investments into research IT infrastructure and support.
6. Position the Centre for eResearch as the service request broker for our research
community, directing researchers towards the most appropriate services and
providers for their needs.

Our action plan
1. Create a research IT advisory service (Research Hub) that is familiar to and accessible
by academics, ensuring:
• the research IT advisory provides accurate and easy-to-use descriptions of research
IT services, entitlements, expectations, and the support structures,
• the provisioning of services to researchers is aligned across the Centre for
eResearch, Central IT, and Faculty IS. Services uptake and outcomes are tracked so
that services can be valued by what they enable,
• facilitates the coordination of solutions (software, hardware, web) that supports
common research needs, and enhances the digital experience.
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These solutions must
be coupled with
appropriate training to
help researchers acquire
the skills they need to
maximise benefits to their
own research.

2. Continue investment in and expand the use of research IT services throughout the
University including:
•
•

•

High Performance Computing (HPC) through NeSI compute platforms,
research virtual machines and cloud-based infrastructure to support local research
computing needs that are not a good fit for NeSI offerings, including the development
of a NeCTAR Research Cloud,
data visualisation and analytics, platforms, tools, and techniques as locally accessible
services for researchers, including deep learning and GPU-based image analysis
platforms.

3. Develop, deploy and support a set of research data management and storage
solutions to cover the entire research lifecycle: including archiving, curation, sharing,
publication, and discoverability. These solutions must be coupled with appropriate
training to help researchers create and use Data Management Plans (DMPs), including
policies, licensing, and security. Together, these will improve access to, reuse of,
collaboration with, and impact of our research data.
4. Support the university-wide use of research instruments through high-speed
connectivity, appropriate instrument data services, and to discover and share the data
they produce.
5. Prioritise the learning of digital research skills, through short courses (Software &
Data Carpentry), community outreach and annual events such as ResBaz and Winter
Bootcamp.
6. Develop the in-house expertise to support and deliver computational workflow
technology to researchers. Back this up with a training campaign and a set of workflow
services (for 2018).
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Case Studies

Case Studies
1. Passive acoustic modelling
2. The new Wanhal catalogue
3. The future of memory: Neuroimaging memory and imagination with fMRI
4. Building a discrete global grid gazetteer service
5. Research data publishing and preservation at COMPASS
6. Data management planning for Microlensing Observations in Astrophysics (MOA)
7. Visualising the 2010 and 2011 Canterbury earthquakes
8. Visualising humpback whale migration
9. Mapping donor contributions in the Pacific
10. Modelling and visualisation of calcium waves in parotid acinar cells
11. Finite element method code for modelling biological cells
12. Virtual childhood obesity prevention laboratory
13. Foodback
14. Modelling of costs of diets by INFORMAS

Case Study 1. Passive acoustic modelling

Passive acoustic modelling
Ivan Braga Campos, PhD Candidate, Dr Anne Gaskett, Senior Lecturer, Professor William Lee, Landcare
Research / University of Auckland, Dr Louis Ranjard, The Australian National University, Canberra.

Verifying the effectiveness
of national parks for the
biodiversity conservation
through an innovative
approach for biodiversity
monitoring on natural
protected areas.

Overview
Given the current global biodiversity declines, understanding the process of biodiversity
loss and improving tools for species conservation are emerging as major issues for
ecological research. Protected areas are crucial for protecting biodiversity. However,
because of the social conflicts caused by their creation, protected areas frequently face
a lack of support by sectors of society and governments. To address this issue, improved
assessment of their importance to biodiversity conservation is required.

Recording techniques for monitoring biodiversity
This project tests the effectiveness of robust recording techniques for monitoring
biodiversity in natural protected areas. The sound recordings are performed in protected
natural areas in New Zealand (offshore island and fenced bird communities) and in four
Brazilian National Parks, and adjacent unprotected areas (Figure 1). We also test the
sensitivity of acoustic vs. traditional field surveys for measuring seasonal changes in
biological communities and populations. Automatic species recognition will be performed
in order to identify conservation target species. Special focus will be given on seasonal
abundance patterns of cryptic species.

Data analysis and acoustic techniques
Acoustical indexes selected from a range of potential indices available based on their
utility to provide accurate measures for different biodiversity components will be tested.
Recordings also will be processed with automatic species identification methods based on
acoustic profiles. The results obtained from the acoustic automatic species identification
will be compared with previous information about the bird community collected by
traditional bird surveys, especially in terms of species composition and variation in
compositions over time. We will test if automatic identification is capable of detecting
specific species of conservation interest, and its variation through time.
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Figure 1. Examples of recorders being used. Pictures taken in the Cerrado biome (Brazilian savanna).

Figure 2. This figure is an example of an automatic
identification tool been applied. The spectrogram
(frequency over time) represents a sound file
with multiple species calls (Fluttering Shearwater
and Little Shearwater). The first annotated line
was automatically generated by the automatic
identification. The second line was manually
annotated. The figure was created using the
Audacity software.

How the Centre for eResearch helps the
research project
By organising the research virtual machine with terabytes of attached data storage, the
Centre created transfer scripts to move the data to the server, and installed the various
software components on which this data analysis (Figure 2) now occurs. This project aims
to provide a long term cost-effective method for assessing and understanding the real
role of protected areas in biodiversity conservation. This will provide more comprehensive
information for parks management and better information to enhance societal awareness
of the values of protected areas.

Case Study 2. The new Wanhal catalogue

The new Wanhal catalogue
Halvor Hosar, PhD Candidate, Associate Professor Allan Badley, School of Music, University of Auckland.

The Centre for eResearch
designed and organised
a virtual machine,
installed and configured
the MerMEId system
developed in Europe to
provide a mechanism to
handle and edit music
metadata based on the
MEI (Music Encoding
Initiative) XML schema.
(Figure 2)
Figure 1. Johann Baptiste Wanhal (1739 - 1813)

Overview
One of the main concerns of musicology has from its inception been to make sure that
historical music is performable today. This entails not only understanding the notation,
but also making sense of variations from source to source: music was often transmitted in
handwritten manuscripts, rather than prints, well into the nineteenth century, and when
dealing with such sources, transmission errors were almost unavoidable. In addition, a
work could often be changed significantly to suit the needs of the performers.
It is therefore necessary to create source catalogues. These list up the surviving sources
where a particular piece of music may be found, and the content and condition of
different sources. This facilitates the process of deciding which source or sources to
work with when publishing a new edition of a piece, or which version performers playing
for historical sources should use, by showing which sources are incomplete, contain
significant internal variations and similar details. In addition to the musical sources
themselves, such catalogues often try to collect other known facts, such as dates of
composition, letters or other texts mentioning particular works and so forth. In this way
they are invaluable sources for music performance, publications and research alike.

The works of Wanhal
Johann Baptist Wanhal (Figure 1) was one of the leading minor Viennese classic
composers, esteemed by both Haydn and Mozart. Despite never holding a position in
church, he wrote more sacred music than any of his Viennese contemporaries, pointing
not only towards an innate religiosity but also to connections in the church in the
Bohemian lands, where most of his sacred music survives. Sacred music was the last to
make the leap to print: of Wanhal’s almost 300 sacred works only four were printed in his
lifetime.
Composers such as Wanhal have proven highly problematic for cataloguers: the sheer
number (see Table 1) and geographic distance between sources makes the work of
creating a catalogue a highly problematic business, as it is practically impossible to look at
every work in question. As an example, Alexander Weinmann's catalogue of Wanhal’s nonsymphonic works that he began in the 1950’s was still unfinished at his death in 1987,
and the resulting catalogue has never been considered satisfactory.
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Table 1. An approximate tally of Wanhal’s works

TYPE OF WORK

TALLY

Symphonies

77

Concertos

53

Divertimenti
Quintets

c 20
20

String quartets

c 53

Other quartets

20

Trios

162

Duets

245

Piano pieces

517

Songs and secular texts
set to music

41

Masses
Requiems
Church pieces

c 70
5
> 200

Known manuscripts

c 1900

Amount of printed material

unknown

Creating a digital solution with the Centre for
eResearch
Digital solutions solve many of the problems associated with the old paper catalogue.
Where these had to be finished before going into print, digital solutions may be updated
over time.
Examples of metadata recognised and recorded by the system include general title,
identifier and text blocks, source metadata, Musical structure and instrumentation
metadata, Performance data, bibliography and external resources links (Figure 3).
The new Wanhal catalogue greatly simplifies the writing process and makes the catalogue
useful even as it is being worked out, potentially making an already useful tool available
decades before it can be considered a finished product.

Figure 2. A screenshot from the MerMEId editor.

Case Study 2. The new Wanhal catalogue

Figure 3. Examples of Wanhal sheet music

The new Wanhal
catalogue will at first only
contain the locations of
different sources, which
may then be studied by
local experts later.

Useful Resources
Geertinger, Axel Teich & Pugin, Laurent: MEI for bridging the gap between music
cataloguing and digital critical edition. Die Tonkunst 5/3 (July 2011), pp. 289-294
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Case Study 3. The future of memory: Neuroimaging memory and imagination with fMRI

The future of memory: Neuroimaging
memory and imagination with fMRI
Professor Donna Rose Addis, School of Psychology, Faculty of Science; Associate Director, Centre for
Brain Research, University of Auckland.

Functional Magnetic
Resonance Imaging (fMRI)
enables us to investigate
how these abilities
change in healthy ageing,
dementia and depression.

Overview
Neuroimaging is a critical method for understanding brain function and the field of
cognitive neuroscience. In the Memory Lab, we use functional magnetic resonance
imaging (fMRI) to measure the blood oxygenation level dependent response (the fMRI
signal) to cognitive tasks such as remembering the past and imagining the future. This
work has been at the forefront of a reconceptualisation of memory to now consider
how memory contributes to many aspects of cognitive functioning and psychological
wellbeing, including how we simulate future events, construct a sense of identity and how
we generate creative ideas.

Remembering the past
Crucial remembering the past in rich detail is the hippocampus: more vividly detailed
memories are associated with higher levels of hippocampal activity and hippocampal
damage results in reduced episodic detail. However, the hippocampus doesn’t work in
isolation, and is part of a whole-brain network supporting AM retrieval. We have found
that distinct parts of this brain network are associated with different types of memory
(e.g., specific vs. general AMs; Addis et al., 2011) and different “routes” to recovering
memories (e.g., generative vs. direct retrieval; Addis et al., 2012). Currently, we are
exploring the contributions of other parts of this network to AM retrieval, such as the
cerebellum. In a recent Activation Likelihood Estimation (ALE) meta-analysis, we show
that the right posterior cerebellum is reliably activated in studies of remembering, and this
region is a node of the autobiographical memory retrieval network (Figure 1, Addis et al.,
2016).
Figure 1. Cerebellar activity while remembering past events as revealed by Activation Likelihood
Estimation (ALE) meta-analysis (Addis et al., 2016, Neuropsychologia).

Case Study 3. The future of memory: Neuroimaging memory and imagination with fMRI

Our work on this topic
started with the striking
finding that the brain
activity during future
simulation was incredibly
similar to that during
remembering, indicating
shared neural and
cognitive processes.

Imagining the future
In addition to findings of striking overlap of the neural correlates of remembering and
imagining, our neuroimaging research has consistently found increased hippocampal
activity, suggest that future simulation is a more intensive process than remembering. In
a number of fMRI studies conducted at the Memory Lab, we have demonstrates that this
preferential hippocampal activity during simulation is related to the novelty of imagined
events (van Mulukom et al., 2013) as well as the successful encoding of these events into
memory (Figure 2, Martin et al., 2011). Recently, we have begun to explore other factors
that contribute to imagination, including creativity.
At the Memory Lab we are also examining the ways in which depression impact on
future thinking. In particular, we have demonstrated that hippocampal activity during
remembering and imagining is reduced in individuals with depression. In our future
research we plan to explore potential interventions for enhancing future thinking, with the
hope of facilitating individuals to create vivid and bright futures.

Neuroimaging analysis methods
The Memory Lab is also interested in neuroimaging analysis methods. In a recent study,
we demonstrated that task-related functional connectivity is dependent on whether the
analysis is conducted within-subjects or across subjects; we also introduced a novel
measure within-subjects task-related functional connectivity (Roberts et al., 2016).
We are currently exploring a novel functional MRI measure of cognitive capacity – BOLD
variability – and how this is related to measures of blood flow.

Figure 2. Anterior and posterior hippocampal activity during the successful encoding of future
simulations that are later remembered, as compared to events that are later forgotten
(Martin et al., 2011, PNAS).
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The Centre for eResearch
has worked with our
research group over the
past five years to achieve
a number of outcomes for
both our research projects
and our research-led
teaching.

Resources & facilities at the Centre for eResearch
Initially the Centre for eResearch (CeR) transferred data and to a newly created virtual
machine (VM) with fMRI software requiring graphical multi-step analysis with access by
multiple users (from different locations around the users). They also assisted us in testing
the computational requirements of our analyses to design the most appropriate solutions.
They created a system where it was easy to copy data from other locations such as the
CAMRI instrument servers. The VM and the data is backed up externally on other network
storage with automatic syncing overnight.

Designing an archival system and computational
infrastructure
More recently we have been working with CeR to design a system for a centralised
repository of the University’s MRI data collected by researchers across the Centre for Brain
Research (including academics in Faculty of Science and Faculty of Medical and Health
Sciences). The infrastructure will involve a series of VMs for users as well as integrated
data storage in the form of an XNAT archive – a searchable archive of raw and derived
MRI data that facilitate easy data sharing with researchers across UoA as well as other
institutions (Figure 3). This project has involved consultation and design work by CeR with
central teams on the specifics of server specifications and options.

Figure 3. XNAT will serve as a hub for capturing MRI and related data from multiple sources and
distributing it to a variety of end users (Marcus et al., 2011, Neuroinformatics).

Case Study 3. The future of memory: Neuroimaging memory and imagination with fMRI

PSYCH727 has been a
resounding success and
has provided Psychology
students with a strong
foundation for the use of
fMRI data (as well as Linux
and Matlab) in cognitive
neuroscience research.

Teaching fMRI to Graduate classes
Additionally, graduate students often come to the lab lacking the in-depth overview,
digital and statistical skills required to understand and analyse fMRI data. This year, a 700
level course was introduced in Psychology (PSYCH727) with a particular focus on fMRI use
in cognitive neuroscience. This course, designed for beginners, provided comprehensive
coverage of experimental design, image acquisition, image pre-processing, analysis
methods (ranging from univariate GLM approaches to multivariate and connectivity
approaches), localisation and interpretation.
Classes involved a lecture followed by a hands-on laboratory working with fMRI data
(with assistance from instructors) to consolidate learning of concepts and techniques.
Staff at the Centre for eResearch architected, provisioned, and installed software and
storage mechanisms on research virtual machines to make it possible for this research-led
teaching course to provide the students with a true research experience. Students worked
with a class-sized datasets, with local storage allocated in personal folders. Graphical
interfaces were provided using an x2GO virtual desktop experience with connections form
clients in lab environments. Students were introduced to Linux and Matlab, and provided
with basic knowledge of relevant commands. Analysis was undertaken using toolsets such
as Matlab, spm12, ArtRepair, MRIcron, PLS and REX (Figures 4). These skills will support
their postgraduate research at Honours, Masters and Doctoral levels.

Figure 4. A screenshot provided to students in the PSYCH727 Lab Manual: spm12.
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Building a discrete global
grid gazetteer service
Dr Benjamin Adams, Research Fellow, Department of Computer Science and Centre for eResearch,
University of Auckland.

Using the research virtual
machine to host the
service will guarantee that
we can grow the system
as needed and make it
a long-term resource for
researchers.

Discrete global grid gazetteer service
A geodesic discrete global grid is a partitioning of the surface of the globe into a grid of
equal area cells. An indexed hierarchy of grids at multiple interrelated levels of resolution
is called a discrete global grid system (DGGS). Digital Earth systems use DGGSs as a
spatial framework for data interoperability, to organise heterogeneous spatial information
in a way that is robust for statistical inference. To date, most of the prominent research
applications of discrete global grids relate to land cover, remote sensing, and other
geoscience investigations, but it is difficult to integrate more socially-derived place-based
data into a DGGS. This is because, previously, there has not existed an easy way to map
between the named places on the Earth to the grid cells of a DGGS.
This project is an effort to fill this gap by creating a discrete global grid gazetteer service
that provides such a mapping between 11 million named places from the online
Geonames database to a set of different DGG systems (see Figure 1). In addition to
creating a new gazetteer database, the information has been published as Linked Data in
GeoJSON-LD format (see Figure 2), which enables it to be easily combined with other data
sources that make up the Open Linked Geodata Web.
Figure 1. This shows the output from the gazetteer service of the grid cells that correspond to New Zealand
using two sample projections and granularity levels. 1a left: Icosahedral Snyder Equal Area aperture 3
hexagon level 10, Figure 1b right: Icosahedral Snyder Equal Area aperture 4 triangle level 9.

Case Study 4. Building a discrete global grid gazetteer service

Publication:
Benjamin Adams (2016)
Wāhi, a discrete global grid
gazetteer built using linked
open data.

Using a research VM to develop
and host the Service
The Research VM provided essential compute and data storage needs to create the
gazetteer database, as well as to build and host the services that allow users to access
the data for a variety of purposes. One of the key elements of Linked Data is that every
resource has a unique identifier (URI) that is resolvable, which means if you follow the URI
as a link on the web, then it should lead you to the data you are looking for. It is important
therefore that the server hosting the data persists and remains available for users once
it has been published, so that others can use the URI to link to other data sets and
publications. The research VM hosts all the data online from the http://dg3.cer.auckland.
ac.nz URL.
The discrete global grid gazetteer project will be ongoing as additional sources of data are
added to the database and new kinds of grid systems are included.

Figure 2: sample encoding of a grid cell geometry as Linked Data using GeoJSON-LD format.

{

URI

GEOMETRY

ADJACENT CELLS

CENTROID
}

“@context”: {
“dg3”: “http://dg3.cer.auckland.ac.nz/”,
“adjacent”: {
“@id”: “dg3:vocab#adjacent”,
“@container”: “@set”
},
“centroid”: “dg3:vocab#centroid”,
“geometry”: “geojson:geometry”,
“id”: “@id”, ...
},
“type”: “Feature”,
“id”: “dg3:isea3h/11.25_58.28252559/7/cell/1001”,
“crs”: {
“type”: “name”,
“properties”: { “name”: “urn:ogc:def:crs:EPSG::4326” }
},
“geometry”: {
“type”: “Polygon”,
“coordinates”: [[[-146.66894,33.770591, [-146.74807,33.69806], ... , [-146.66894,33.77059]]]
},
“properties”: {
“id”: 1001,
“adjacent”: [
“dg3:isea3h/11.25_58.2825/7/cell/947”,
“dg3:isea3h/11.25_58.2825/7/cell/974”,
“dg3:isea3h/11.25_58.2825/7/cell/975”,
“dg3:isea3h/11.25_58.2825/7/cell/1028”,
“dg3:isea3h/11.25_58.2825/7/cell/1029”,
“dg3:isea3h/11.25_58.2825/7/cell/1056”
],
“centroid”: :dg3:isea3h/11.25_58.2825/7/point/1001”,
“projection”: “isea3h”
}
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Research data publishing
and preservation at COMPASS
Dr Matthew Moore, Research IT Specialist, Centre for eResearch, University of Auckland.

The University policy
currently mandates that
researchers facilitate
access to research data
for at least six years
after the first associated
publication. Without the
university-wide tools or
framework to meet this
demand, researchers have
been left to organise their
own solutions with varying
degrees of sophistication
and success.

COMPASS data repository
The Centre of Methods and Policy Application in the Social Sciences (COMPASS) is a crossdisciplinary research group based in the Faculty of Arts at the University of Auckland.
The COMPASS team have experience and expertise in a wide range of disciplines and
social science research methodologies. COMPASS are interested in leveraging online
data publishing to enhance research impact, teaching, and collaborative opportunities.
COMPASS are currently using the University’s Data Publishing and Discovery Service
(DPADS), namely Digital Science’s Figshare platform - a pilot program led by the University
Library and Learning Services and the Centre for eResearch.
The DPADS enables COMPASS to meet this requirement with minimal effort. Data are
managed by COMPASS, hosted by ITS, and readily discoverable on the internet. Furthermore,
publicly publishing data encourages the careful recording and publishing of metadata,
facilitating collaboration, discovery and re-use. In cases where datasets contain sensitive,
restricted or embargoed information, metadata can be published divorced of the actual
data, along with details of who to contact should a user want to gain controlled access.

Teaching
COMPASS use data published to the repository for teaching purposes. More than 650 file
formats can be previewed in Figshare in the user’s browser. Perhaps more importantly,
files can be embedded in the CANVAS learning management system, allowing published
data to be seamlessly integrated with other course material.

Role of the Centre for eResearch
COMPASS invested in their own data repository portal to publish their data outputs some
years ago. The portal continued to exist in an unmaintained state after its funding ceased
until a security breach took it offline. This situation with COMPASS illustrates the need for
a university-administered DPADS. There is immense potential for economies of scale to
dramatically reduce the price and increase the quality of DPADS available to the University
of Auckland researchers.
In collaboration with ITS and the Libraries and Learning Services, the Centre for eResearch
leads the effort to leverage the DPADS to maximise the impact of research undertaken at
the University of Auckland. Services include providing workshops to researchers on how
to use DPADS, and rendering technical assistance in particularly demanding use cases.
The COMPASS group’s curated and published data is freely accessible at http://auckland.
figshare.com/COMPASS. (See Figure 1, a screenshot of COMPASS DPADS front page.
Figure 2 shows the metrics available to Figshare users)

Case Study 5. Research data publishing and preservation at COMPASS

Figure 1. COMPASS DPADS (Figshare) front page.
Note that data collected by collaborators at
Massey University for the International Social
Survey Programme (ISSP) has been uploaded by the
COMPASS team.

Figure 2. This figure shows total views and
downloads of published COMPASS data over the
course of a year.
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Data management planning for MOA*
* Microlensing Observations in Astrophysics (MOA)
Dr Nicholas Rattenbury, Physics, University of Auckland; Associate Professor Ian Bond, Institute of
Natural & Mathematical Sciences, Massey. Research data management designed by Rob Burrowes,
Data Lead, Centre for eResearch, University of Auckland.

The background
MOA is a Japanese New Zealand collaboration that makes observations on dark matter,
extra-solar planets and stellar atmospheres using the gravitational microlensing
technique.

Figure 1. Formation of an Einstein ring when two
stars are collinear as seen from Earth. In this case
a solar-like star is being lensed by a red dwarf.
The radius of the Einstein ring is typically about
2 AU. The angular width of the ring is equal to
the angular radius of the source star (S. Liebes,
Physical Review, Vol. B133, p. 835).

Figure 2. High magnification event OGLE 2005BLG-71 shows clear evidence of a planetary
perturbation. Data were obtained by several
telescopes around the globe, including amateur
astronomers in New Zealand, but sufficient data
to characterise the planet were obtained by
Andrzej Udalski alone using the OGLE telescope in
Chile. See astro-ph/0505451 for details.

The phenomenon now known as gravitational microlensing was first described by
Einstein in 1936 in a paper on the lens-like action of a star by the deviation of light in the
gravitational field (Science, Vol.84, P.506). The phenomenon enables a distant star to
be effectively magnified by the gravitational field of a nearer collinear star as illustrated
in Figure 1. The magnification is given by the ratio of the area of the Einstein ring to the
area of the source star. It may reach values as high as 1,000. As noted by Einstein, the
alignments that are needed to observe the effect are rare. Moreover, as all stars are in
motion, they are brief and non-repeating. In typical examples, magnification is detectable
over a period of about one month. Most examples of gravitational microlensing are
observed in the dense stellar fields in the galactic bulge, as illustrated in Figure 2 below.

Case Study 6. Data management planning for MOA

How we work with MOA to build a data
management plan and repository
The Centre for eResearch is working with Dr Nicholas Rattenbury and Associate Professor
Ian Bond to create a searchable image repository to facilitate future research.
The repository will enable easy access to images of stars of interest, allowing researchers
to be able to quickly determine if currently observed events have repeated in the past. The
repository will also facilitate new research into machine learning algorithms, that will data
mine the images in the repository in search of previously unknown events. See the data
management diagram below.

Diagram 1. Data management flow.
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Case Study 7. Visualising the 2010and 2011 Canterbury earthquakes

Visualising the 2010 and 2011
Canterbury earthquakes
Research data simulation produced by Professor Brendon Bradley of QuakeCoRE, University of Canterbury.
3D visualisation by Nick Young, Research IT Specialist, Centre for eResearch, University of Auckland.

These Visualisations work
have significantly helped
Professor Bradley to convey
his research findings to
both technical and nontechnical audiences via
conferences or social
media, and provide quick
and valuable insights to
comprehend the magnitude
of the event to general
public.

The background
The 22 February 2011, Mw 6.2 Christchurch earthquake was devastating and is the most
costly earthquake to affect New Zealand, causing 181 fatalities and severely damaging
thousands of residential and commercial buildings, and most of the city lifelines and
infrastructure. It is the largest number of causalities since the 1931 Napier earthquake.
Compared to the preceding 4th September 2010 Darfield earthquake, which occurred
approximately 30 km to the west of Christchurch, the close proximity of the 22 February
event led to ground motions of significantly higher amplitude in the densely populated
regions of Christchurch.

The research
Professor Brendon Bradley of QuakeCoRE (based at the University of Canterbury) has used
a highly-parallelised software, designed for 3D seismic wave propagation simulations on
NeSI’s BlueGene/P supercomputer, to develop a sophisticated understanding of the effects
of earthquake-induced ground shaking. This software, developed by US collaborator
Rob Graves (US Geological Survey), enabled the team to simulate all the events in the
Canterbury earthquake sequence accounting for the complex nature of earthquake
rupture and wave propagation in the Canterbury sedimentary basin. Professor Bradley
presented an overview of observed geotechnical aspects of this earthquake as well as
some of the completed and on-going research investigations.

Visualisation of a potential Alpine Fault
Following Professor Bradley’s ground motion modelling study, staff at the Centre for eResearch
(CeR) were consulted to create visualisations of the earthquakes occurring at Darfield in
2010, in Christchurch in 2011, and a potential Alpine Fault scenario was also created. These
visualisations were based on simulation outputs produced by Professor Bradley.
Staff at CeR developed a Python script to read in the binary simulation outputs, and
generate an animated model in Blender (an open source 3D modelling tool). This code
is open source at https://github.com/uoa-eresearch/earthquake-viz. Additional post
processing was done to add colouring based on displacement, a camera path, a legend
and a timer.

Case Study 7. Visualising the 2010and 2011 Canterbury earthquakes

The Alpine Fault scenario was significantly more complicated in terms of spatial and
temporal resolution than the other two Canterbury earthquakes. As a result, even
the visualisation required High Performance Computing (HPC) resources, with partial
rendering performed on the NeSI Pan cluster in order to speed up the rendering.
Rendering is what we call an embarrassingly parallel problem (each frame can be
rendered separately from the others) – which makes it suitable for HPC.
These visualisations (see Figures 1.a & 1.b below) have significantly helped Professor
Bradley to convey his research findings to both technical and non-technical audiences via
conferences or social media and provide quick and valuable insights to comprehend the
magnitude of the event to general public. The final result can be seen at YouTube.
https://www.youtube.com/watch?v=uGWbjYy3to0

Figure 1a. top and 1b. bottom. Screen shots of the Blender animation from a simulation of a potential Alpine Fault earthquake.
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Case Study 8. Visualising the humpback whale migration

Visualising humpback whale migration
Dr Rochelle Constantine, Senior Lecturer, School of Biological Sciences & Institute of Marine Science.
3D visualisation by Nick Young, Research IT Specialist, Centre for eResearch, University of Auckland.

Introduction
Understanding the dynamics of population recovery is particularly complex when an
organism has multiple, remote breeding and feeding grounds separated by one of the
longest known migration routes. As one of the key projects for the Southern Ocean
Research Partnership, an International Whaling Commission collective dedicated to nonlethal research methods, and are undertaking a comprehensive assessment of humpback
whale (Megaptera novaeangliae) movements from their Oceania breeding grounds and
Antarctic feeding grounds in an effort to understand how a rapidly changing Antarctic
environment might influence humpback whale population recovery.
A breaching calf humpback whale photographed by Becky Lindsay
Figure 1. Migration path of humpback whales from Raoul Island, Kermadecs, to their Antarctic feeding grounds.

Case Study 8. Visualising the humpback whale migration

In 2010, we had a dedicated six-week Antarctic research voyage between 150°W and
150°E and found that the Balleny Islands were critical feeding grounds for east Australian
whales. But we still had not found the Oceania whales’ feeding grounds. So in September
2015, we went to the Kermadec Islands and satellite tagged 24 whales, collected
tissue samples from 78 individual whales and fluke photo-identification images of 128
individual whales.

Dr Rochelle Costantine photographed by Claire
Garrigue.

Staff at the Centre
for eResearch took
the resulting data and
plotted it on a 3D globe
to create a visualisation
effect which then used
by Dr Constantine for her
education and outreach aid.

This ongoing research has shown (see Figure 1) that the whales passing the Kermadecs
come from Oceania breeding grounds spanning 3,600 km and feed across 3,500km of
Antarctic waters from the western Ross Sea region to the eastern Bellingshausen Sea.
Determining the feeding grounds of Oceania’s whales may explain whether prey energetics
or migration length are limiting factors to their recovery and will allow an understanding of
future ecosystem changes in these whales.

Creating a spatial visualisation of
humpback whales
Following Dr Constantine’s study of humpback whale migration, staff at CeR created a
spatial visualisation of humpback whales as they migrate from Raoul Island (which is part
of the Kermadec group in New Zealand’s northernmost waters half way between New
Zealand and Tonga), south to Antarctica. The whales were geotagged/ biopsied by Dr
Rochelle Constantine and the research team. Staff at the Centre for eResearch took the
resulting csv data ranges from October 2015 to March 2016, and plotted it on a 3D globe
(see Figure 2) using the Cesium javascript library (http://cesiumjs.org/). Additionally, an
open dataset provided by NASA describing the monthly average Antarctic ice coverage
was integrated.
This “mash-up” of different datasets provides more insight into the specific migrations
of the whales - as they are able to move further south as the ice cap recedes in summer.
The visualisation effect has been used by Dr Constantine for her education and outreach
aid. The code is open source at https://github.com/uoa-eresearch/whale_map and the
resulting visualisation can be seen at https://web.ceres.auckland.ac.nz/whale_map_3d/
Figure 2. Data plotted on a 3D globe
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Case Study 9. Mapping donor contributions in the Pacific

Mapping donor contributions
in the Pacific
Associate Professor Toeolesulusulu Damon Salesa, Director, New Zealand Institute for Pacific Research.
3D visualisation by Nick Young, Research IT Specialist, Centre for eResearch, University of Auckland.

CeR team build a visual
spatial map that includes
a 3D version for aid into
the Pacific region, and will
then help to display these
maps interactively on the
NZIPR’s website.

Overview
The New Zealand Institute for Pacific Research (NZIPR) is building a dynamic model of
donor contributions in the Pacific region. The model will be constructed using data from a
number of sources and the results will be displayed on a visualisation tool created by staff
at the Centre for eResearch (CeR). The visualisation tool will be accessible from the NZIPR
website. The purpose of the visualisation tool, funded by the Ministry of Foreign Affairs
and Trade (MFAT), is to provide policy makers, interested members of the public and
researchers with a way to:
•
•

visualise the donor aid flows into the Pacific region
conduct analysis of these aid flows.

Data will be obtained from a broad range of sources including the OECD’s creditor
reporting website and other relevant sources of information. The prototype – developed as
proof of concept – has used data from the AidData website (aiddata.org) which is an open
data source of international development information. Over time other key economic data
such as GDP, GNP, inflation and trade flow information will be added along with important
socio-demographic indicators such as life expectancy, population structure, education
level, etc. A prototype was presented in August 2016 and signed off by MFAT. The first
stage of the project will be completed by December 2017.

How the Centre for eResearch helps with the
visualisation and analytics
Staff at the Centre for eResearch are building a visual spatial map which includes a 3D
version for aid into the Pacific region, and will then help to display these maps interactively
on the NZIPR’s website (see Figure 1, an example of screen shot zoom in Solomon Island)
with the objective to maximise utility and user-friendliness. The maps are augmented
by tables and charts showing the underlying information which can be manipulated or
filtered by the user. The database behind the tool needs to be able to be updated with new
information as it becomes available. Staff at the Centre for eResearch used a database
conversion tool called sqlizer (https://sqlizer.io/) to generate a SQL table definition from
the http://aiddata.org/country-level-research-datasets#aiddata-research-release-30
dataset and loaded it into a mysql database.

Case Study 9. Mapping donor contributions in the Pacific

What’s Next?
The visualisation tool will be developed in several stages. This will enable enhancements to
be made to the tool as additional sources of information are obtained, as further means of
analysing data are developed and as ways of displaying the data are produced. In addition,
a mechanism by which the data behind the visualisation can be easily updated will be
developed. At each stage, technical development will be responsive to the requirements
of MFAT and the wider development community.

Figure 1. A screen shot of the interactive web application for donor mapping.
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Case Study 10. Modelling and visualisation of calcium waves in parotid acinar cells

Modelling and visualisation of calcium
waves in parotid acinar cells
Professor James Sneyd and Dr John Rugis, Department of Mathematics, University of Auckland.

Visualisation played a key
role in both the verification
and understanding of the
three-dimensional model.

Background
The primary role of salivary gland acinar cells is to secrete saliva, the lack of which causes
a host of severe medical difficulties. Thus, an understanding of the mechanisms underlying
saliva secretion are vital for the understanding of oral health. Starting with experimental
data, we have constructed a model of calcium waves in a three-dimensional anatomically
accurate parotid acinar cell.

Computational methods
We implemented a custom simulation code in the C++ language, targeting High
Performance Computing clusters, using standard FEM methods. Within our FEM
implementation, the generalised minimal residual method (GMRES) was used as the main
sparse matrix solver.
A typical simulation run of two thousand time steps took twelve minutes to execute on
the University of Auckland Pan cluster. For selected parameter sets we ran up to ten times
longer to confirm stable Ca2+ oscillations. To explore the model’s parameter space, up to
one hundred different parameter sets were run simultaneously (in parallel) on the cluster.

DR John Rugis guiding James Sneyd through a virtual reality experience of their model
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Figure 1a. Simulation output plot showing Calcium and IP3 concentrations versus time.

Figure 1b. Cut-away view of the model at a time
corresponding to the dashed line in Figure 1a.

Reference:

Results

James Sneyd, Shawn Means, Di Zhu, John
Rugis, Jong Hak Won, David I. Yule, Modelling
Calcium Waves in an Anatomically Accurate
Three-Dimensional Parotid Acinar Cell, Journal
of Theoretical Biology, ISSN 0022-5193,
http://dx.doi.org/10.1016/j.jtbi.2016.04.030.

In three dimensions, with PLC making IP3 only on the basal membrane, and with a
higher density of IPR in the apical region, oscillations occur, even though the site of IP3
production is spatially separated from the site of Ca2+ release, and coupled only by the
diffusion of Ca2+ and IP3. A typical solution is shown in Figure 1a with a cut-away view
shown in Figure 1b.
A one-dimensional model can be constructed so as to give similar amplitudes in the basal
and apical regions, but cannot give a variable amplitude at a fixed distance from the basal
end. Thus, we know a priori that a one-dimensional model cannot give the exact same
saliva secretion as the three-dimensional model.

Visualisation
Use of the immersive virtual reality facility at the Centre for eResearch allowed us to
experience walking around an over one-metre tall rendering of our model.
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Case Study 11. Finite element method code for modelling biological cells

Finite element method code for
modelling biological cells
Dr John Rugis, Department of Mathematics, Dr Chris Scott, NeSI, Professor James Sneyd, Department of
Mathematics, University of Auckland.

Background
A collaborative consultation project, aimed at optimising the performance of a custom
finite element method (FEM) code, has been undertaken. The aim of this work was to
enable the researchers to scale their simulations up and make the best use of NeSI’s High
Performance Computing (HPC) platforms. The primary goals were to obtain the best
possible performance from the code, while ensuring its robustness and ease of use. The
main developer of the code was John Rugis, while support for this project was provided by
Chris Scott, through NeSI’s Scientific Programming Consultancy Service.
Figure 1. Full 3D model of a cluster of parotid

The research

acinar cells.

The FEM code is used to model salivary gland acinar cells (shown in Figure 1) by
Professor James Sneyd and his research group (Department of Mathematics, University
of Auckland). Understanding how salivary glands work to secrete saliva has important
applications for oral health, since a lack of saliva can cause a range of medical conditions,
such as dry mouth (xerostomia). With the aid of NeSI’s HPC facility the research group
have been using mathematical modelling to answer this interesting physiological question.
As part of this project a series of benchmarks and comparisons were performed between
libraries for solving sparse linear systems, such as those arising from the FEM method.
The ViennaCL library was eventually selected, as it was found to perform very well and
supports a variety of parallelisation options (CUDA, OpenCL and OpenMP), allowing the
use of accelerators such as GPUs.
Profiling your code is an important step to ensure there are no unexpected bottlenecks.
When profiling the serial version of this code it was found that only a small proportion of
the run time was spent solving the sparse linear system, with a large amount of time spent
doing other operations outside of the solver. After further investigation, an 8x increase
in performance was gained by changing the matrix storage type and thus removing this
bottleneck. After making these improvements we benchmarked the different versions
of the program, with the results displayed in Figure 2, showing that the GPU version
performed twice as fast as the serial version.
Maintaining a single Makefile for the code was cumbersome, since there were a number of
different options that had to be chosen at compile time and different rules were required
for each machine, which resulted in frequent editing of the Makefile. To alleviate these
issues the Makefile was replaced with the CMake build system generator, allowing the
options to be selected using command line arguments to CMake. Other nice features of
CMake include out-of-source builds, allowing multiple versions to be compiled at once,
and the ability to automatically locate dependencies.

Case Study 11. Finite element method code for modelling biological cells

Figure 2. Benchmark results showing the speedup obtained from the ViennaCL OpenMP (8 cores) and CUDA and MKL (8 cores) versions.

This is a an example of
international research
collaboration between the
University of Auckland and
the National Institutes
of Health, USA. We
acknowledge the overall
funding for this project
came from the National
Institutes of Health, USA
(Sneyd, Yule).

Continuous Integration (CI) testing was implemented using the Travis-CI service, which
is easy to integrate with GitHub and free for open source projects. With CI, every time a
commit is pushed to the repository, or a pull request created, the code is compiled and
the tests are run. This means we find out immediately if a change has broken the code and
works well when multiple developers are collaborating. A weekly test of the code on the
NeSI Pan cluster was also implemented. This testing gives the researchers confidence that
their simulations are behaving as expected.
This code is typically used to perform parameter sweeps, which can involve large numbers
of simulations. For example, varying 2 parameters, with each taking 5 values, for the 7
individual cells in the model, results in 175 simulations. To facilitate the submission of
these types of jobs a runtime environment was created, where there is a single config
file to be edited, defining the sweep, and a single Python script that launches the set of
simulations. Another Python script can be used to generate graphs from the simulations,
making it easy to visualise the results.
As a result of this project the researcher’s simulations are now running faster, it is easier
for the researchers to submit and analyse large parameter sweeps and robust software
development practices are being utilised, giving the researchers confidence in their results
and making future development easier. Recent results from this work (see DOI:10.1016/j.
jtbi.2016.04.030) have investigated calcium dynamics in individual cells. The next stages
of the project are to incorporate fluid flow within the model and also to couple individual
cells together to model the full cluster of parotid acinar cells.

Links
https://github.com/jrugis/cellsim_34_vcl (repository for the FEM code)
https://github.com/jrugis/CellSims (repository for the runtime environment)
https://travis-ci.org/jrugis/cellsim_34_vcl (Travis-CI builds page for the FEM code)
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Case Study 12. Virtual childhood obesity prevention laboratory

Virtual childhood obesity
prevention laboratory
Professor Ni Mhurchu, Programme Leader, Population Health. University of Auckland. Deep learning
& analytics provided by Sina Masoud-Ansari, Research IT Specialist, Centre for eResearch, University
of Auckland.

Obesity is a complex issue
operating at many levels.
The need to develop a
complex, dynamic systems
which feature multiple
interdependent components
is necessary to better
understand determinants
and identify solutions.

Introduction
Obesity is a complex system operating at many levels, containing a diverse set of actors,
and operating via different mechanisms and operative pathways. These characteristics
suggest the need for new and more dynamic methods to better understand determinants
and identify solutions. Typically a “reductionist” approach has been taken in obesity
research, which involves studying individual decontextualised risk factors that operate
at one level only and don’t account for interrelatedness and reciprocity between
exposures. In contrast, “systems thinking” suggests that complex, dynamic systems,
which feature multiple interdependent components whose interactions may include
feedback, non-linearity and lack of centralised control, are best understood holistically.
A systems approach can thus complement other obesity research by adding dimensions
that reductionist approaches cannot. The Kids’ Cam study, funded as part of Professor
Ni Mhurchu’s HRC Programme (13/724), provides a unique source of data to build a
simulation model of New Zealand children’s food and activity environments. The dataset
contains four days of data from 169 ethnically and socio-economically diverse NZ
children on where they go (GPS data), what they see and who they interact with (1.3
million images collected using automated, wearable cameras).

Kids’Cam
The Kids’ Cam data provide key insights into some of the exposures and interactions
that are needed to build better simulation models, i.e. information on children aged
11-13 years and their schools, homes and exposure to advertising and use of local
food outlets can all be extracted from this data. Demographic data from the Kids’Cam
study sample could be used to assign characteristics to virtual children and GPS data
collected on children’s movements during the study could be used to assign typical travel
routes around the neighbourhood. Our aim in this project is to develop, test and validate
the recognition and extraction methods that are needed as a precursor to simulation
modelling. The resulting datasets of GPS routes and exposure to fast food branding will
provide the necessary starting point for building simulation models of exposure and using
model experiments to assess the potential impact of new policies or interventions.

Case Study 12. Virtual childhood obesity prevention laboratory

Figure 1. Distribution of food and drink exposure within a school. Healthy food shown in blue, snack foods shown in yellow, sugary drinks and juices shown in red.

Kids’Cam aims to explore
children’s everyday
environments by capturing
and documenting what
children see and where
they go throughout the
day. These are done by
asking children to wear
a GPS deivce to take
photographs every 10
seconds.

Automated classification and data integration
The Centre for eResearch provides the expertise in automated image classification, data
integration and spatial analysis. Manually annotating images in the Kids’Cam data is labour
intensive due to the large number of images. The Centre for eResearch investigated the
potential for automated classification of images to reduce the effort required to extract
data for this and future data sets. We used the NVIDIA DIGITS deep learning toolkit to train
classifiers with above 90% accuracy for some features of interest such as whether the
image was taken at school, in a supermarket or at home and whether the image contains
particular food or drink items. We are currently looking at ways to detect instances of
marketing exposure to specific brands such as Coca-Cola.
By combining information from the annotated images and the associated GPS records of
children’s activities, we can create maps of exposure to food/drink items of interest (see
Figure 1). These datasets will create the foundation for future projects which aim to create
simulation models of children’s activities and the effect of policy decisions on exposure
and obesity.
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Case Study 13. Foodback

Foodback
Dr Stefanie Vandevjvere, Senior Research Fellow, Population Health, Faculty of Medical and Health
Science. Smartphone application and analytics developed by Dr Jamie Diprose, Research IT
Specialist, Richard Hosking, PhD Candidate, Centre for eResearch, University of Auckland.

The initiative aims to
empower people to create
healthier community
food places as part of
the INFORMAS’ effort to
prevent and control noncommunicable diseases.

The background
The International Network for Food and Obesity Research, Monitoring and Action Support
(INFORMAS) is a global network of a public-interest organisations and researchers,
coordinated by the School of Population Health at the University of Auckland that aims to
monitor, benchmark and support public and private sector actions to create healthy food
environments and reduce obesity. The network initiatives are also tied into the strategy
of global monitoring systems and action plan that led by the World Health Organisation
(WHO) in the effort to prevent and control Non-communicable Diseases (NCDs).

The “Foodback” initiative
The project is led by Dr Stefanie Vandevjvere who is part of the leadership team of
INFORMAS. Stefanie believes that one of the ways to make real progress is to engage the
public to create healthier community food places. The Foodback study focuses on the
development of a Smartphone app for crowd-sourcing the types of foods advertised
and sold in and around local community settings, including schools, medical centres,
hospitals, supermarkets, takeaways and sport and recreation centres. It also contains
social features to enable people to post stories about healthy and healthy foods being
sold in their communities as well as the ability to comment and click like other users’
posts. The data will be used to better understand the healthiness of the food landscape in
New Zealand, and to help encourage and support local ‘change agents’ to make positive,
healthy changes to foods advertised and sold in their settings.
Six communities participated in the initial development phase of the Foodback study,
namely, Helensville, Birkenhead, Welcome Bay, Flaxmere, Wairoa and Nelson.

Case Study 13. Foodback

How we work with the Foodback team to build
the Smartphone app
The Centre for eResearch provides the School of Population Health with the expertise to
create the Foodback iOS and Android apps and the Foodback administrator interface. Our
expertise includes user experience design and the development of cross platform apps.
Foodback was developed through an iterative design process, where requirements were
collected from discussions with key stakeholders, relevant screens were prototyped and
refined on paper, implemented, and then tested by stakeholders to gather feedback to
improve the design of the app. Several Foodback app screens are illustrated below (see
Figure 1), displaying the data collection and social features of the app.
The Foodback app was implemented with Meteor, an open source JavaScript app
development framework that allows the creation of cross platform apps that can be used
on iOS, Android and the web. Foodback is hosted on the research virtual machine service,
supported by the Centre for eResearch, Faculty IS and the Central IT of the University of
Auckland.

Figure 1. Examples of several screen shots of Foodback Mobile app.

51

52

Case Study 14. Modelling of costs of diets by INFORMAS

Modelling of costs of diets
by INFORMAS
Dr Stefanie Vandevjvere, Senior Research Fellow, Sally MacKay, PhD candidate, Population Health,
Faculty of Medical and Health Science, University of Auckland. Programme modelling and analytics
developed by Nick Young, Research IT Specialist, Centre for eResearch, University of Auckland.

This research involves
developing a novel
programme to model
a range of healthy and
current diet costs, using
different combinations of
a selection of commonly
consumed foods,
determined by a set of
constraints for each, and
specified food and nutrient
intakes.

The background
An unhealthy diet contributes to obesity and diet-related non-communicable diseases
(NCDs). The price of food is a major determinant of food choices. The variation of the cost
of diets is important but currently unknown. There is ongoing discussion on whether a
healthy diet is significantly cheaper or more expensive than the current, less healthy diet.

The study
The International Network for Food and Obesity/NCDs Research, Monitoring and Action
Support (INFORMAS), coordinated by the School of Population Health at the University
of Auckland, is developing methods to monitor the cost differential between healthy
and current, less healthy diets in New Zealand and globally. Many diet scenarios can be
constructed using a list of commonly consumed foods to meet nutrient and food-based
dietary guidelines (for ‘healthy’ diets) or specified nutrient and food intakes (for ‘current’
diets). By taking into account variations of diet costs, the programme will allow for
answering the question for the first time, whether a healthy diet is significantly cheaper or
more expensive than the current less healthy diet. If successful, this programme can also
be franchised to other countries.

How the centre helps the researchers to achieve
the research objectives
The Centre for eResearch (CeR) has conducted the programming work in two different
steps:
1. The first step was to derive all the “different” two-weekly menu plans that fit the
constraints for the healthy and the current diets (outputs are in the form of household
food lists for two weeks). Dataset inputs are the list of commonly consumed foods,
nutrient composition database, and for each diet, constraints on nutrients, foods and
food groups, for different age and sex groups.
2. The second step is to transform “the grams of foods as eaten” into “grams of foods
to be purchased” (through using the edible and cooking yield factors) and to take
into account price variation for those factors of which data on prices is available (e.g.
season, region, supermarket chain, type of outlet, generic/branded price, original/
discount price etc.)

Case Study 14. Modelling of costs of diets by INFORMAS

CeR is responsible for developing the different iterations of the programme. In addition, a
user-friendly interface is being built by the Centre so that the programme can be used by
different researchers and potentially by researchers from other countries. The outputs of
the programme for the HEALTHY diet and the CURRENT diet are displayed separately. See
diagram 1 to show how the algorithm works.

Diagram 1. Shows how the algorithm works.
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A user-friendly interface is
being built by the Centre
so that the programme
can be used by different
researchers and potentially
by researchers from other
countries.

The inputs
There can be options for different scenarios to be simulated using the programme
(based on different variables in the data tables). For example, you can adjust the default
constraints for the specified persona (see Figure 1) such as the following:
•
•
•

•
•
•
•
•
•
•
•

Nutritional constraints.
Food group constraints.
Allowance of discretionary foods in the healthy diet: (yes/no) and the maximum
amount (either expressed in gram/litre or in energy). Allowance of alcohol in the
healthy and current diet: (yes/no) and the maximum amount allowed.
Possibility to take takeaways out of the current diet (yes/no).
Possibility to include takeaways in the healthy diet (yes/no).
Selection of regions to be taken into account (if not all regions).
Selection of population groups to be taken into account (if not the general
population).
Selection of types of stores to be taken into account (if not only supermarkets).
Option to only take into account the generic prices.
Option to only take into account the branded prices.
Option to exclude the discounted prices.

Figure 1. The input
Daily nutritional constraints:
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There can be options for
different scenarios to
be simulated using the
programme to adjust the
default constraints for
the specified persona.

Figure 2. The output

The outputs
The following are the outputs of the programme: (see example Figure 2)
•

•
•
•
•

Total number of different two-weekly menu plans that can be generated based on
the input databases and the constraints activated in grams of specific food items per
household.
The average cost of the diet and confidence interval around it.
The median cost of the diet and inter-quartile range around it.
% of different food groups contributing to the cost of healthy and current diet.
% contribution of each of the variables (region, deprivation level, type of outlet,
supermarket chain, type of price, discounts, variety,…..) to the variation in the cost of
the healthy and current diet.
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Research outcomes

Research outcomes
The following research outcomes are collected from the Centre’s annual survey. The survey asked
respondents to report on research outcomes produced by either using the University’s research
virtual machines or supported by visualisation & analytics services.
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454526. doi: 10.1155/2015/454526.
PMID: 26587300.
10. Chua EW, Cree S, Barclay ML, Doudney

15. Tunnicliffe, J., Leenman, A., Eaton, B.,
Fuller, I., “Tracking Adjustments in Fan and
Floodplain Storage in a Braided Channel

Cycles for Separating N2 + CH4”. Chemical

K, Lehnert K, Aitchison A, Kennedy

following Major Sedimentary Disturbance,

Engineering Journal, Volume 292, 2016,

MA, “Exome Sequencing and Array-Based

East Cape NZ”. American Geophysical Union

Pages 366-381.

Comparative Genomic Hybridisation Analysis

6. E. May, Y. Zhang, T. Saleman, G. Xiao, G. Li,

of Preferential 6-Methylmercaptopurine

Fall Meeting, San Francisco, 2016.
16. Roberts, R.P., Wiebels, K., Sumner, R.L.,

B. Young, “Demonstration and Optimisation

Producers”. Pharmacogenomics J. 2015

van Mulukom, V., Grady, C.L., Schacter,

of The Four Dual-Reflux Pressure Swing

Oct;15(5):414-21. doi: 10.1038/

D.L. Addis, D.R. “An fMRI Investigation of

Adsorption Configurations”. Separation

tpj.2015.9 PMID: 25752523.

The Relationship Between Future Imagination

and Purification Technology. Under review.

and Cognitive Flexibility”. Neuropsychologia,

Expected completion by March 2017.

in press.

Research outcomes

17. Addis, D.R., Moloney, E.E.J., Tippett, L.J.,
Roberts, R.P., Hach, S., “Characterizing

Oral presentations

Cerebellar Activity During Autobiographical
Memory: ALE and Functional Connectivity

1. Kim Handley, “Microbial Seafloor Response

Investigations”. Neuropsychologia, 90, 80-

to The Gulf Of Mexico Oil Spill”. Queenstown

93, 2016.

Molecular Biology (QMB) Meeting, Nelson,

18. Roberts, R.P., Hach, S., Tippett, L., Addis,
D.R. “The Simpson's Paradox and Functional

31st Aug.
2. Kim Handley, “Microbial Seafloor Response

Raoul Island to Antarctica”. Presented in
Queenstown Research week 2016.
10. Roberts, R. P., Hach, S., Tippett, L.J., &
Addis, D.R. “The Simpson's Paradox and
fMRI: Comparing Functional Connectivity

Connectivity in fMRI”. NeuroImage, 135,

to The Gulf of Mexico Oil Spill”. Cawthron

Measures Derived from Within-Subject and

1-15, 2016.

Institute, Nelson, 1st Sept.

Across-Subject Correlations”. Australasian

19. Roberts, R.P. & Addis, D.R. (in press). “A

3. Kate Lee, Patricia Brekke, John Ewen,

Cognitive Neuroscience Society Conference,

Common Mode of Processing Governing

Craig Miller and Anna Santure, “Finding

Divergent Thinking and Future Imagination”.

Variation in Hihi DNA: The Next Step in

In R.E. Jung & O. Vartanian (Eds.). The

Population Management”. Zealandia Seminar

“Functional Connectivity of Key Default

Cambridge Handbook of the Neuroscience of

Series.

Mode Network Regions in Depression at

Creativity. Cambridge University Press.

4. Kate Lee, Patricia Brekke, John Ewen,

20. Devitt, A.L. & Addis, D.R.“Bidirectional

Craig Miller and Anna Santure, “Looking

Interactions between Memory and

at Genomic VARIATION in Hihi (stitchbird)”.

Imagination”. In K. Michaelian, S.B. Klein

Ornithological Society of NZ Conference.

& K.K. Szpunar (Eds). Seeing the Future:

5. Kate Lee, Patricia Brekke, John Ewen,

Auckland, New Zealand, November 2015.
11. Hach, S., Tippett, L.J., Addis, D.R.

Rest”. Australasian Cognitive Neuroscience
Conference, Auckland, NZ.
12. Wiebels, K., Roberts, R.P., Addis, D.R.
“Decoding Mental Time Travel Using Machine
Learning Techniques”. KiwiCAM Conference,

Theoretical Perspectives on Future-Oriented

Craig Miller and Anna Santure, “Elucidating

Mental Time Travel (pp. 93-115). Oxford

The Adaptive Potential of Hihi (Notiomystis

University Press.

Cincta) for Conservation Management”.

Simulation of Future Events”. Young

Institute of Zoology, Zoological Society of

Investigator Award Address, Australasian

London, invited talk.

Cognitive Neuroscience Society conference,

6. McGill SM, Ong K, Elliffe D and Corballis
PM, “Divided Attention: The Matching Law

Wellington, New Zealand, September 2015.
13. Addis, D.R. “The Constructive Episodic

Auckland, November 2015.
14. Addis, D.R. “The Future of Memory:

and Lateralised ERP”. Paper presented at

Remembering the Past and Imagining the

the New Zealand Association for Behaviour

Future”. Special Symposium: Advances in

Analysis, Waikato, New Zealand.

Memory, Association for Consumer Research

7. Blumenstein M., McDonald J., Moskal
A., Liu D., & Leichtweis S., “Driving

Conference, New Orleans, LA, October 2015.
15. Addis, D.R. “Constructive Episodic

Student Engagement: SRES, Two Versions

Simulation: Future Specific Processes”.

One Purpose”. Workshop presentation

Invited research presentation, Department of

at Australian Learning Analytics Summer

Psychology, Harvard University, Cambridge,

Institute (ALASI) 2016, Adelaide, Australia.

MA, USA, March 2016.

8. Liu, D. Colvin, C., Corrin, L., McDonald,

16. Addis, D.R. “Depression: Imagining a Brighter

J., Hamilton, J., Pardo, A., Leichtweis, S.,

Future”. Invited talk, Dept of Psychology and

Little, R., “Experimentation to Enterprise:

Neuroscience, University of Colorado Boulder,

Is There A Place for Open Source Learning

October 2015.

Analytics Platforms at Our Institutions?”.

17. Addis. D.R. “Constructive Episodic

Panel presentation at Australian Learning

Simulation of Future Events”. Invited talk,

Analytics Summer Institute, Adelaide.

New Zealand Institute of Language, Brain and

9. Rochelle Constantine, “Visualise the
Migration of Humpback Whale from

Behaviour, University of Canterbury, August
2015.
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Research outcomes

Conference proceedings
1. Henare, D.T. & Corballis, P.M., “Individual

Thesis
9. Gunn, C., Donald, C., Blumenstein, M.,

1. Y. Zhang, PhD thesis. “A Study of N2 and

Working Memory Performance Is Predicted by

McDonald, J., & Milne, J., Workshop:

CH4 Separation by Dual Reflux Pressure

A Neural Index of Distractor Disengagement”.

Collect, Analyze, Act, Reflect: “A Method for

Swing Adsorption”. In progress. Expected

Australasian Winter Conference on Brain

Using Learning Analytics in Learning Design”.

Research (AWCBR), Queenstown,NZ.

Paper presented at the National Tertiary

2. Bayati, S., Tripathi, A. K., “Rating
Open Source Software Projects Based

Learning and Teaching Conference, Rotorua.
10. Gunn, C., Donald, C., Blumenstein, M.,

completion by April 2017.
2. Whitney Whitford, PhD thesis.
“Identification of Genetic Structural Variants
In Neurodevelopmental Disorders from

on Developers’ Socio-Technical Skills”.

& McDonald, J., Collect, Analyze, Act,

In Proceedings of Twenty Sixth Annual

Reflect: “A Framework for Learning Analytics

Workshop on Information Technologies and

Professional Development”. Paper presented

Computing to Investigate Human Genomic

Systems. Dublin, Ireland.

at the Australasian Learning Analytics

Information for Human Health”. 3 MSc

3. Hu, T., Tripathi, A. K., “The Effect of
Social and News Media Sentiments on

Summer Institute, Adelaide.
11. Gunn, C., “Using Scenarios to Promote

Sequence Data”.
3. Klaus Lehnert, “Using High Performance

ongoing projects.
4. McArthur, S., “Leveraging High-Resolution

Financial Markets”. In Proceedings of Twenty

Learning Analytics Practice for Teachers”.

Photogrammetry Techniques for Mapping

Sixth Annual Workshop on Information

Paper presented at the ACODE 70: Analytics

Hydropower Potential”. Unpublished MSc.

Technologies and Systems. Dublin, Ireland.

and Adaptive Learning and Teaching, Orange,

School of Environment.

4. Hu, T., Tripathi, A. K., “The Effect of Social
Media on Market Liquidity”. In Proceedings

NSW.
12. McDonald J., Liu D., Moskal A., Zeng R.,

of Thirty Sixth International Conference on

Blumenstein M., Gunn C., Leichtweis S., &

Information Systems. Dallas.

Pardo A., “Cross-Institutional Collaboration

5. Hu, T., Tripathi, A. K., “The Performance

To Support Student Engagement”. SRES

Evaluation of Machine Learning Classifiers

version 2. In ASCILITE: 33rd International

on Financial Microblogging Platforms”.

Conference on Innovation, Practice

In Proceedings of Fifteenth Workshop on

and Research in the Use of Educational

E-Business. Dublin, Ireland.

Technologies in Tertiary Education, Adelaide,

6. Hu, T., Tripathi, A., “The Performance
Evaluation of Textual Analysis Tools in

Australia.
13. McDonald, J., “Learning Analytics to Explore

Financial Markets”. In V. Jacob, S. Kumar

Teaching and Learning Discourse”. Paper

(Eds.), Twenty Fifth Workshop on Information

presented at the ACODE 70: Analytics and

Technologies and Systems (WITS) Dallas, US.

Adaptive Learning and Teaching, Orange,

7. Gunn C., Blumenstein M., Donald C.,
McDonald J., & Milne J., “The Missing

NSW.
14. Whitford W, Hawkins I, Glamuzina E, Love

Link for Learning from Analytics”. In

DR, Taylor J, Hill R, Lehnert K, Snell RG,

ASCILITE: 33rd International Conference on

Jacobsen JC., “Identification of Structural

Innovation, Practice and Research in The

Variants in Neurodevelopmental Disorders

Use of Educational Technologies in Tertiary

from Sequence Data in A New Zealand

Education, Adelaide, Australia.

Cohort”. American Society of Human

8. Gunn, C., Donald, M., Blumenstein,
M., McDonald, J., & Milne, J., “Learning

Genetics Annual Meeting, 2016.
15. B. Adams, G. McKenzie, and M. Gahegan

Analytics: An Evidence Base for Teaching

“Frankenplace: Interactive Thematic Mapping

and Learning Design”. Paper presented at

for Ad Hoc Exploratory Searching”. 24th

the National Tertiary Learning and Teaching

International World Wide Web Conference

Conference, Rotorua.

(WWW 2015), pp. 12-22.

Technical Reports
1. Murrell, P. R.,” An Improved Pipeline for CPI
Data”. (2016-05).
2. Murrell, P. R., Hinton, A. N., “OpenAPI
version 0.3”. (2016-01).
3. Murrell, P. R., “An OpenAPI Pipeline for NZ
Crime Data”. (2016-06).
4. Murrell, P. R., “An OpenAPI Pipeline for CPI
Data”. (2016-04).
5. Murrell, P. R., Hinton, A. N., “OpenAPI
version 0.5”. (2016-07).
6. Cather Simpson, “Confidential reports on
data analysis – 1”.
7. Cather Simpson, “Confidential reports on
data analysis – 2”.

Research outcomes

Posters

Other

1. Kate Lee and Anna Santure, “Predicting

1. Kim Handley, sub-projects currently

10. The New Zealand Institute of Pacific

Adaptive Potential in Hihi”, Queenstown

underway: 1) “Burgsdorf Reconstructed The

Research (NZIPR) acquired an additional

Research Week poster and presentation.

Uncultivated Genome of An Elusive Marine

funding from The Ministry of Foreign Affairs

Sponge Intracellular Symbiont”. 2) “Mortimer

and Trade (MFAT) after including the

Is Undertaking Analysis Of Perturbed

visualisation work on the interactive aid map

Estuarine Microbial Communities”.

in the Pacific in the project proposal.

2. Wiebels, K., Roberts, R.P., Addis, D.R.
“Controlling for Behavioural Confounds in
Partial Least Squares Analyses”. Australasian
Cognitive Neuroscience Conference,
Auckland, New Zealand, November 2015.
3. Roberts, R.P., Hach, S., Tippett, L.,
Addis, D.R. “Is Intraindividual BOLD Signal
Variability Independent from Mean BOLD

2. Halvor Hosar, Allan Badley, “Johan Baptist
Wanhal”. Online catalogue to be published
through the webpage of the Johan Baptist
Wanhal Association (www.wanhal.org).
3. Jessie Jacobsen, Russell Snell, Rosamund

Signal?”. Poster presented at the Organisation

Hill and Klaus Lehnert, community

for Human Brain Mapping Annual Meeting,

engagement. Genetics: Updates from

Hawai'i, June 2015.

Minds for Minds researchers. Minds for
Minds Newsletter #5, 2016. http://

Grant

www.mindsforminds.org.nz/wp-content/
uploads/2016/08/m4m_newsletter-5.pdf.
4. Jessie Jacobsen, Russell Snell, Rosamund

1. Russell Snell, “The Genetic Basis of Rare

Hill and Klaus Lehnert, community

Undiagnosed Intellectual Disability”. IHC

engagement. Genetics: Updates from

Foundation, 2015-2017.

Minds for Minds researchers. Minds for
Minds Newsletter #4, 215. http://www.

Software package

mindsforminds.org.nz/wp-content/
uploads/2016/08/m4m_newsletter-4.pdf.
5. Klaus Lehnert, research collaboration with

1. Steve Leichtweis, “Student Relationship
Engagement System v2". A testing and
refinement of an open source tool –
collaboration between Universities of

colleagues at University of Otago is directly
enabled by and the use of the University of
Auckland compute resources.
6. Chaudhary, C., Saeedi, H., Costello, M. J.

Auckland, Otago and Sydney. This tool is

(2016). “Bimodality of Latitudinal Gradients

available on GitHub: https://github.com/

in Marine Species Richness”. Animated map.

atomsheep/sres

(Visualisation)
7. Juliet Gerrard was able to secure
funding from the MacDiarmid Institute to
purchase a PC/Vive equipment for School
of Biological Sciences after demonstrating
the visualisation capability of MolecularVive
prototype.
8. David Newcombe, Driving simulator project
– supporting students learning.
9. Gillies Bellon, Cloud Resolving Model,
posted on YouTube.
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Research outcomes

The following research outcomes are enabled by using the NeSI services reported through the NeSI
project closure survey in 2016.
Journal articles
1. Dominik Walter Vogt, Jessienta Anthony,
and Rainer Leonhardt, ‘Metallic and
3D-Printed Dielectric Helical Terahertz
Waveguides’. Optics Expres, Vol. 23, Issue

8. Sneyd et al., “Modeling Calcium Waves in An

End-One-Flange Loading Condition - Part

Anatomically Accurate Three-Dimensional

II: Parametric Study and Proposed Design

Parotid Acinar Cell”. J. Theor. Biol, 2016.

Equations”. Thin-Walled Structures, 107,

9. P.W. Sharp, W.I. Newman, “GPU-enabled

489-501. 10.1016/j.tws.2016.06.026.
16. Lian, Y., Uzzaman, A., Lim, J. B. P.,

26, pp.33359-33369 (2015) https://doi.

N-body Simulations of The Solar System

org/10.1364/OE.23.033359.

Using A VOVS Adams integrator”. Journal

Abdelal, G., Nash, D., & Young, B., “Effect

of Computational Science, Volume 16,

of Web Holes on Web Crippling Strength

September 2016, Pages 89–97.

of Cold-Formed Steel Channel Sections

2. Edwards, M., Meyer, R., Christensen, N.,
“Bayesian Semiparametric Power Spectral
Density Estimation in Gravitational Wave Data
Analysis”. Physical Review D, 92, 064011.
3. Van Hove SC, Storey J, Adams C, Dey K,

10. P. W. Sharp and W. I. Newman, “A Multirate

under End-One-Flange Loading Condition

Variable-Timestep Algorithm for N-Body

– Part I: Tests and Finite Element Analysis”.

Solar System Simulations with Collisions”.

Thin-Walled Structures, 107, 443-452.

Geoghegan PH, Kabaliuk N, Oldfield SD,

Published 2016 February 18 • © 2016. The

Spence CJ, Jermy MC, Suresh V, Cater JE.,

American Astronomical Society. All rights

“An Experimental and Numerical Investigation

reserved. The Astronomical Journal, Volume

H, Zhang J, et al., ‘Theory Based PKPD of S-

151.

And R-Warfarin and Effects on INR: Influence

of CO 2 Distribution in The Upper Airways
During Nasal High Flow Therapy”. Ann

11. Dominik Walter Vogt, Rainer Leonhardt,

10.1016/j.tws.2016.06.025.
17. Xue L, Holford N, Ding X, Huang C, Zhang

of Body Size, Composition and Genotype

Biomed Eng. 2016 Oct;44(10):3007-19.

“3D-Printed Broadband Dielectric Tube

in Cardiac Surgery Patients’. Br J Clin

doi: 10.1007/s10439-016-1604-8. Epub

Terahertz Waveguide with Anti-Reflection

Pharmacol. 2016 Oct 20. doi: 10.1111/

2016 Apr 8.

Structure”. Journal of Infrared, Millimeter, and

bcp.13157. [Epub ahead of print]

4. Anna M. Matuszek, JÓhannes Reynisson.
“Defining Known Drug Space Using DFT”.
Molecular Informatics, Vol 35, Issue 2, Feb
2016 P46-53.
5. Zafar A, Reynisson J. “Hydration Free

Terahertz Waves. ISSN: 1866-6892 (Print)
1866-6906 (Online).
12. Panamoottil, S.M. Das, R. and Jayaraman,
K., “Towards A Multiscale Model for Flax
Composites from Behaviour of Fibre and

Energy as a Molecular Descriptor in Drug

Fibre/Polymer Interface”. Journal. DOI:

Design”. A Feasibility Study. Mol Inform.

10.1177/0021998316654303.

2016 May;35(5):207-14. doi: 10.1002/
minf.201501035. Epub 2016 Apr 13.
6. Knudsen, SW, Clements, KD (2016).
“World-Wide Species Distributions in The
Family Kyphosidae (Teleostei: Perciformes)”.

13. Safaei, S., et al., “Roadmap for
Cardiovascular Circulation Model”. J Physiol.
Accepted Author Manuscript. doi:10.1113/
JP272660.
14. Vega EA, Ibacache ME, Anderson BJ,

Molecular Phylogenetics and Evolution 101,

Holford NH, Nazar CE, Solari S, et

252-266.

al., ‘Rocuronium Pharmacokinetics and

7. Møller, PR, Knudsen, SW, Schwarzhans,
W, Nielsen, JG, “A New Classification of
Viviparous Brotulas (Bythitidae) - with Family
Status for Dinematichthyidae - Based on

Pharmacodynamics in The Adductor Pollicis
and Masseter Muscles’. Acta Anaesthesiol
Scand. 2016;60(6):734-46.
15. Lian, Y., Uzzaman, A., Lim, J. B. P.,

Molecular, Morphological and Fossil Data”.

Abdelal, G., Nash, D., & Young, B., “Effect

Molecular Phylogenetics and Evolution 100,

of Web Holes on Web Crippling Strength of

391-408.

Cold-Formed Steel Channel Sections under

Research outcomes

Oral presentations

Conference proceedings

Thesis

1. Arman Bilge, “Implementing Hamiltonian

1. Dominik Walter Vogt, Rainer Leonhardt,

1. Jones, Leonie 2015, PhD thesis,

Monte Carlo for Efficient Bayesian

“Dielectric Tube Terahertz Waveguide with

Evolutionary Analysis”. 2015 Annual Meeting

Anti-Reflection Structure”. Numerical

of the Allan Wilson Centre for Molecular

Simulation of Optoelectronic Devices (NUSOD

Ecology and Evolution.
2. J. Rugis, “An HPC Implementation of The
Finite Element Method”. eResearchNZ, New
Zealand, Feb 2016.
3. H. J. Carmichael and V. S. C. Canela, “Sub-

eResearch 2016, Queenstown.
3. Angel Ashikov, George Charles Clifton
and Borislav Belev, “Reducing Risk Raising

Possonian Light of High Photon Number”.

Resilience”, The New Zealand Society for

National Doctoral Academic Forum on Optics

Earthquake Engineering (NZSEE) 2016

and Photonics XIPOM 2016, 28 April, 2016,

Annual Technical Conference, Christchurch,

Xi’an, China.

New Zealand.

4. Flanagan J, “Structure, Function and

4. Angel Ashikov, “Finite Element Analysis of

Inhibition of An Oncogenic PI3-kinas”.

One-Storey Eccentrically Braced Frames with

MM2015 (Dec 2015).

Replaceable Active Link”, The New Zealand

5. Irvine, W., “A Molecular Dynamics Approach

6.

2016) Sydney.
2. Brendon Bradley. “Earthquake Visualisation”

“Supramolecular Porphyrin-Fullerene
Interactions”.
2. David Ladd, 2015, PhD thesis, “An openSource Vascular Modelling Framework: from
Imaging to Multiscale CFD”.
3. A. Dopheide, 2016, PhD thesis, “MetaBarcoding and Molecular Ecology in a Model
Ecosystem”.

Other (Manuscript in
preparation)
1. Dopheide et al.,“Methodological

Society for Earthquake Engineering (NZSEE)

Considerations for Meta-Barcoding of

to Characterising The PI3K-Membrane

2016 Annual Technical Conference, At

Terrestrial Biodiversity from Soil DNA”.

Interaction”. MM2015 (Dec 2015).

Christchurch, New Zealand

2. Dopheide et al.,“Multigene Meta-Barcoding

Irvine W, “Computational Characterisation

Analysis of Terrestrial Biodiversity on A

of Protein-Membrane Interactions”. QMB

Forested Island”.

2016 (Sep 2016).
7. A. Dopheide et al., “Analysis of The

Posters

Biodiversity of Hauturu (Little Barrier Island)
Using Meta-Barcoding and Traditional

1. Irvine, W., “Computational Characterisation

Methods”. NZES 2015, Christchurch.

of Protein-Membrane Interactions”. Drug

8. Dominik Walter Vogt, Rainer Leonhardt,
“3D-Printed Broadband Dielectric Tube

Discovery Satellite QRW 2016 (Aug 2016).
2. Irvine, W., “A Molecular Dynamics Approach

Terahertz Waveguide with Anti-Reflection

to Characterising the PI3K-Membrane

Structure”. Numerical Simulation of

Interaction”. MM2015 (Dec 2015).

Optoelectronic Devices in Sydney July 2016.
9. Dominik Walter Vogt, Rainer Leonhardt,
“3D-Printed Broadband Dielectric Tube
Terahertz Waveguide with Anti-Reflection

3. Irvine W., “Computational Characterisation
of Protein-Membrane Interactions”. QMB
2016 (Sep 2016).
4. A. Dopheide et al., “Meta-Barcoding

Structure”. Dodd-Walls Centre for Photonic

of Terrestrial Biodiversity from Soil DNA:

and Quantum Technologies Symposium in

Methodological Considerations and

Queenstown (June 2016).

Application to An Island Ecosystem”. EcoStats 2015, Sydney.
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Research outcomes

Figure 13. below shows a summary of research outcomes collected by using compute platforms or supported by visualisation & analytics
services at the University. Please note that these figures are based on surveys conducted by CeR and NeSI respectively, and only
represent those who responded to the surveys, so it is likely that some research outcomes are not listed.
Figure 13. Research outcomes enabled through compute and visualisation platforms

Figure 14. Below shows the growth and the number of annual users of HPC and research virtual machine (RVM) services which were
collected through a database maintained by the Centre for eResearch. Please note that the RVM services were only piloted by the
Faculty of Engineering in 2014, and have further expanded to the rest of the University in 2016.
Figure 14. Growth and number of users using HPC and research virtual machines at the UoA

Selected feddback from CeR's annual survey

Selected feedback from CeR’s
annual survey
There have been many positive comments from the researchers about the services that CeR provides.
We list a few examples from the survey to show the opinions they express.
Research virtual machines services
Biological Sciences
“Basically there are two reasons we use
it: storage, and computation. Storage
always seems to be limiting. Computation
is good - probably the main thing is a way
to be able to efficiently try and use an
ever-expanding constellation of software
analysis packages. Needs are specific to
the task in hand, but for many applications
we seem to find memory to become limiting
more than CPUs.”
- Dr Austen Ganley
“The CeR team has provided additional
important assistance to this project
through the provision of a file storage to
store the large amount of genomic data
analysed in this project. In addition, please
allow us to highlight the importance of
the high level of engagement by the wider
team to this project - their speedy replies
to support requests and willingness to
assist and meet HPC-naive biologists in
person make a difference to other ‘compute
services’ and are truly enjoyable. Many
thanks for another great year!”
- Dr Klaus Lehnert
“I am really happy with how fast this
service is and how helpful the staff are in
accommodating my needs. Thank you so
much for all your help this year!!!”
- Kate Lee, Doctoral Candidate
Optometry & Vision Science
“Sean Matheny from the Centre for
eResearch has been helping me and has
been excellent. We’ve just started using
the VM putting data on it, no processing
or research outputs yet, but so far no
complaints and excellent support from
Sean. Many thanks.”
- Dr Catherine Morgan

Psychology
“I actually think you guys at CeR are
awesome, and probably the most helpful
group I’ve come across at the university!”
- Dion Henare, Doctoral Candidate
Faculty of Medical and Health Sciences
“I came from a background of knowing
nothing about working in terminal so
it would be nice to have some trouble
shooting guidance. My experience was
excellent and the support I received went
above and beyond where I received help
outside of working hours whilst I was in
Dunedin from Sean Matheny as I was
running out of space on the VM and he
rushed through the support to extend the
space so I could make the most of my field
trip to Dunedin which would have been
wasted.”
- Teena Gamage, Doctoral Candidate
“All 10 VMs are now up and running,
each with 9 Mplus programs running
simultaneously. I want to thank all of
you, in particular the prompt action and
hard work of Sean, and Gerry allow me
to use the Mplus licenses. I don’t think I
can do that simulation without such great
supports, which I cannot find in other
institutions. I’ll find a chance to tell our
Dean and VC next Tuesday at the New
Professor Welcoming Dinner about the
great supports I have received here.”
- Professor Gordon Cheung
School of Environment
‘Nothing but praise, here - the support has
been excellent. I only wish I had more time
in my schedule (or more computer-savvy
students) to take advantage of the many
opportunities for developing research

projects and teaching curriculum.
As alluded to in the above comment, it is
important to build the case for enhanced
computing resources such as VMs, VR,
Cloud storage, etc. to the decision makers
(deans, dept heads), so I will look forward
to finding opportunities to showcase
successes in ways that demonstrate the
very strong potential, here. The availability
of strong programming/development
people (Sina M-A, in my case) has been
particularly helpful; researchers in a
given field tend to have fairly focused
skills in algorithm development but
lack the broader skills for tasks such as
debugging, code translation, optimising
for parallelisation, wrapping things up
for distribution, etc, etc, often involving
significant burdens on researchers' time
when they lack these competencies.
Furthermore, the available techniques are
evolving at a great pace. Thus, I encourage
strong resourcing (and advertising) of this
skills base to help researchers along.
Finally, the issue of licensing of commercial
software (Agisoft Photoscan, in my case)
became a bit of a stumbling block in
my work - it would be helpful to have
some strategy installing a package on a
given number of nodes, satisfying license
conditions, yet leveraging as many cores
as possible. I understand it is a somewhat
fraught demand, given the complexity of
the architecture and queuing protocols,
but if other researchers run into this same
issue, it may be worth developing a menu
of options. Thanks for all your assistance
this year.”
- Dr Jon Tunnicliffe
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Selected feddback from CeR's annual survey

Research data management

Research visualisation and analytics

Psychology (MemoryLab)
“The main aspect of Seafile that I like is to
be able to sync confidential files which the
dropbox or google drive are not suitable.
I also really like the feature where you
can share a link with someone that able
to download and upload files. This is
important for me, because I often need to
share confidential files with collaborators
overseas.”
- Kristina Wiebels- Doctoral Candidate

Biological Sciences
“By using the molecular Vive software
developed by Nick we were able to get
a better handle on how this technology
could be developed for use in protein
biochemistry. As a direct result of our
experience working with the Center we
are actively seeking to secure funding for
development of VR tools for biochemistry
and nanotechnology research and
education.”
- Kyle Webster, Joshua Emmitt

School of Environment
“Cloud storage provides quite a few
important advantages: sharing with
colleagues, moving between machines,
travelling internationally, etc. I use Virtual
Machines as well, so this kind of storage is
essential for moving –for instance- model
results back and forth between the virtual
modelling interface and my workstation.
I have quite a few international
collaborators, so I have used Seafile on
many occasions for moving large GIS and
photogrammetry files back and forth.”
- Dr Jon Tunnicliffe
Anthropology
“The ability to store and transfer folders
is essential. It allows for GIS files to
be distributed easily among multiple
researchers nationally and internationally,
and helps with versioning control.”
- Joshua Emmitt, Joshua Emmitt

“The assistance from the Centre for
eResearch was critical for turning our crazy
idea about walking around our protein
molecules into reality. They were the
missing piece in the puzzle as we tried to
assemble the right team to turn our vision
into an achievable project.”
- Professor Juliet Gerrard
Additionally, after seeing the MolecularVive
prototype, Juliet was able to secure funding
from the MacDiarmid Institute to purchase
a PC/Vive for SBS.

Marine Mammal Ecology Group
“It allowed us to show people where the
whales were travelling, the speeds they
travelled and where the ice edge was on
their feeding grounds. It brought a flat
map to life and people really like it. It was
used in three conference presentations
and two local talks. I am very thankful for
all your help on this. We will show it at our
first conference in July and it will get a very
solid workout in media and teaching and
conferences and all sorts of places.”
- Dr Rochelle Constantine
NZ Institute for Pacific Research
“The issue of how to translate between the
technical language and the language of
non-IT people is a tricky one. The non-IT
people do not know how to express what it
is they want - often until they actually see
it in the case of visualization. Not sure how
you overcome this easily.”
- Dr Gerard Cotterell

Selected feddback from CeR's annual survey

The figure below shows a measure of satisfaction from responded users of RVM and visualisation & analytics services that CeR provided
to researchers in 2016 .

Figure 15. Measure of user satisfaction with virtual machine and visualisation & analytics services at UoA
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