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NCRIS ignores mathematics!

Australia is undertaking a review of the National Collaborative Research Infrastruc-
ture Strategy (NCRIS) following government commitment to its funding over the
next decade: see https://www.education.gov.au/national-collaborative-research-
infrastructure-strategy-ncris. Mathematics and statistics are notable only by their
almost complete absence from the process to date! Why is maths a blind spot for
NCRIS and why does it matter?

In my view there is an underlying complacency about mathematics in NCRIS— a
sense that, while mathematics is an underpinning capability of Australian science,
engineering and technology, those domain experts can look after the maths them-
selves. The recent AMSI/Geoscience Australia Computational Science Workshop
provided any number of real world counterexamples with a large number of agency
scientists turning up to share their maths and stats challenges with us.

On the basis of these observations AMSI made a submission to the NCRIS Review,
which you can see here: http://amsi.org.au/2016/09/14/amsi-response-national-
infrastructure-roadmap-capabilities-issues-paper/.

The thrust of our submission is that the collaborative and flexible engagement of
expert end users and mathematical scientists must be supported by NCRIS in or-
der for Australia to maintain the currency of its strategic data and computational
sciences base. We went on to outline what such an NCRIS facility would look like.
Here are some excerpts.

The capability gap

Mathematicians are problem solvers. And the best solutions are the ones that
create new and portable mathematics. This creativity is what distinguishes
the mathematical scientist from the mathematically literate engineer or sci-
entist. Breakthrough innovations flow from this new mathematics: tomog-
raphy and bioinformatics are striking examples of successful collaborations.
Our innovation system ignores this collaborative capability at its peril.

Australia’s big capability gap is the ‘at scale’ flexible engagement of math-
ematical sciences researchers with our innovation system in the age of data
and computation. Reliance on the mathematical and statistical capacity of
end users in the Science and Research Priority areas and in Australian busi-
nesses is inadequate to the task of dealing with the major mathematical
challenges of disruptive technologies.
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The government has made industry-research collaboration a cornerstone of
NISA. Collaborations in data analysis, simulation and computation are in-
tegral to the effectiveness of NCRIS. What we propose is an innovative in-
frastructure platform which will bring these collaborations to scale in a re-
sponsive and flexible way. It will provide a mechanism for rapid adoption of
mathematical innovation developing here and internationally. Without it we
will continue with patchy uptake of offshore developments and not at the
leading edge needed for our own national priorities.

Some Australian mathematical scientists do of course engage with end users
by various means: for example, the ARC ACEMS, CEED and earlier MAS-
COS and CMA Centres of Excellence, the Mathematics and Statistics Indus-
try Study Group, past CSIRO mathematical sciences divisions, ARC Linkage
projects and the AMSI Intern PhD program. However, these programs fall
far short of servicing demand, and they can only mobilise a part of the
mathematical research community and an even smaller part of the end user
world. Engagement on the scale envisaged in NISA will need an additional,
new platform. Australia is a long way behind northern hemisphere nations in
this respect. Bioinformatics in Australia is a notable exception and a great
example of what can be achieved.

The concept: the capability can be elaborated by considering how to ser-

vice it

A flexible and responsive resource centre staffed by expert support personnel
servicing a diverse range of mathematical engagement with sophisticated end
users from universities, agencies and the private sector.

The Centre will also broker new collaborations and assist them to set up
their legal and financial frameworks.

The staff will be mathematicians, statisticians, optimisers, computational
scientists and interns along with administrative and business personnel. The
expert staff will be sourced from both the public and private sectors.

The staff will be mobile and deliver both on site and remote services to
collaborations. Secondary nodes may develop.

The Centre will be co-located with a major university mathematical sciences
school with a full spectrum of research interests.

Projects will be of varying size but the imperative is to deliver proof of con-
cept on time scales not otherwise achievable by the collaboration partners.

The Centre will be linked to centres overseas and create a channel for the
rapid adoption of international innovation.

It will use other NCRIS facilities as required.

The Centre will be part of AMSI and consequently hard-wired to the disci-
pline and its networks.
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What it isn’t

It is not a commercialisation facility. It will not compete with CSIRO’s
Data 61, Biarri or any of the universities whose business it is to commercialise
research outcomes. It will, however, provide an articulation to commerciali-
sation services when that’s appropriate.

It is not a consultancy. It will service and broker research collaborations
but it will not supply solutions direct to corporate or agency clients. It may
refer such work to commercial providers. It has a broader range of capabili-
ties than a specialist consultancy and the staff will work under the scientific
direction of the collaborators.

It is not a virtual facility nor a residential facility.

It is not a Centre of Excellence (CoE). Nor is it intended to compete with or
usurp the roles of CoEs. It will give mathematical scientists across the entire
research system the opportunity to have their collaborations supported. It
will make referrals to mathematical sciences CoEs and other expert group-
ings.

Who will use it

Non-mathematical clients (geoscientists, fintech specialists, machine learners,
digital security people, defence optimisers, climate modellers and architects,
etc.) will use it as a matching service for mathematical collaborators, the-
oretical and applied, and then use the resources to tie the knot. New and
existing cross and multidisciplinary partnerships involving mathematical sci-
entists will seek its resources to realise research outcomes efficiently.

Government agencies, large corporates, SMEs, start-ups, government depart-
ments will all use it.

What it will achieve

It will increase the responsiveness of the mathematical sciences to the needs
of an innovation system increasingly dependent on mathematical resources.

It will radically increase the scale of research-industry and research-agency
collaborations.

It will create a resource environment where research collaborations can take
place efficiently.

It will bring mathematical quality and integrity to bear on the mathematical
and statistical dimension of the work of agencies and companies.

It will enhance the interactions between the mathematical sciences and other
domains so important for the vibrancy of our discipline and our partner do-
mains.

It will bring specialists from the world’s best practice sites to Australia.
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Current NCRIS examples

http://www.bioplatforms.com/what-we-do/

http://www.bioplatforms.com/bioinformatics-capabilities/

http://nci.org.au/about-nci/our-role/

In the past our discipline has sought a dedicated mathematical sciences research
institute from NCRIS. This approach has put us where we are today, thoroughly
ignored by the NCRIS planners. We have to establish the need for mathemati-
cal sciences capability beyond our discipline and we have to convince them that
we must be part of that delivery. I believe that we will achieve some credibility
through this current submission if nothing else.

The following people took part in this exercise although AMSI takes responsibility
for its final submission: Markus Hegland, Andrew Eberhard, Joe Grotowski, Tim
Marchant, Peter Taylor, Jan de Gier, David Wood; thanks also to Tony Guttmann,
Tony Dooley, Phil Hall, Adelle Howse, Mark Lawrence and Shaun Gregory. The
Melbourne/Monash MATRIX Institute made a separate submission. AMSI en-
dorsed MATRIX in its contribution.

I was a Monash undergraduate and took out a La
Trobe PhD in 1981 in geometric mechanics and Lie

groups. This was followed by a postdoc at the Institute
for Advanced Study in Dublin. I’ve enjoyed teaching

at RMIT, UNE and La Trobe. My research interests
lie mainly in differential equations, differential geome-

try and the calculus of variations. I’m a proud Fellow
of the Society, currently a Council and Steering Com-

mittee Member. I became AMSI director in September
2009.
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