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ORGANISATIONAL CONTEXT

The Faculty of Information Technology comprises five onshore and two offshore schools and a number
of research and project centres, and provides undergraduate and postgraduate degrees, conducts
research and publishes academic material.

The Clayton School of Information Technology is one of five Victorian based schools of the Faculty
which together deliver the FacultyOs core teaching and research programsThe School has some 70
academic and research staff and some 1,000 enrolled equivalent full-time students in undergraduate,
postgraduate and research degrees.

The Head of School is accountable to the Dean for the academic leadership and management of the
School including direction and management of its programs and academic and general staff, and
deployment of its allocated infrastructure and facilities.

The position is funded by an Australian Research Council Discovery project entitled "Adaptiveness of
self-organised decision makingO. Theposition is situated within the trans-disciplinary research team
made up of investigators from the Centre for Research in Intelligent Systems (Natural Computation
Lab) in the Faculty of Information Technology at Monash University, the School of Biological Sciences
at The University of Sydney, and the Research Centre on Animal Cognition at the Universite Paul
Sabatier, Toulouse.

KEY RESULTS AREAS AND RESPONSIBILITIES

The Research Fellow will be expected to participate in all aspects of the research teams activities that
are concerned with computational and mathematical modelling.

Working under the direction of his/her supervisor within the research team, the duties will be focussed
on model development and analysis, specifically on implementation and testing of the corresponding
software for simulation and visualization. The researcher will collaborate closely with the Monash
eResearch Centre to implement such software on high performance computing platforms, in particular
on Nvidia GPU clusters.

The Research Fellow will contribute to writing scientific papers that present research findings.
KEY SELECTION CRITERIA:
Essential

¥ A Bachelor's degree with Honours or equivalent qualification in Computer Science, Software
Engineering or a relevant scientific discipline (Biology, Physics, Physical Chemistry, Applied
Mathematics).

Expertise in simulation and high performance computing.

Expertise in C++ and/or Java.

Expertise in GPU programming (CUDA and/or OpenCL).

Ability to work as part of a research team and to work independently to strict deadlines.
Strong spoken and good written English communication skills.

Ability to communicate well across disciplinary boundaries.
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Desirable

¥ A PhD in Computer Science, Software Engineering or a relevant scientific discipline (Biology,
Physics, Physical Chemistry, Applied Mathematics).
¥ Demonstrated ability to carry out high quality research.
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¥ Experience in stochastic modelling and the implementation of stochastic simulations.
¥ Familiarity with scientific computing environments, such as Mathematica, Matlab, etc.
¥ Ability to undertake independent research and to initiate new research ideas.

OTHER JOB RELATED INFORMATION:

The successful candidate will join the Natural Computation Lab in the Centre for Research in Intelligent
Systems at Monash University, Faculty of Information Technology. The group currently has 7 senior
academic members and several postgraduate students and research fellows at Monash, and enjoys
extensive national and international collaborations. It is supported by project grants funded by the
Australian research council.

The successful applicant will join a project on OCollective Decision MakingO with nodes at Monash
University, Melbourne, The University of Sydney, and the Research Center on Animal Cognition at the
Universite Paul Sabatier, Toulouse as well as with strong collaborations with other international
partners in Europe, Japan, and Sweden. The position will be located at Monash University Clayton.
The opportunity to spend time at other international locations of the project may be given if desired.

The successful applicant will develop and implement simulation software for stochastic models for
collective behaviour. The aim of the research project is to reveal the underlying principles of how
complex self-organised biological systems, such as colonies of social insects and slime molds,
organise in a dynamic environment to adapt to its changes. A core question is whether the
adaptiveness of these systems is optimal in a biological sense. These are important questions,
because self-organisation of biological systems has thus far mainly been investigated in static
environments, and very little is known about the ability of such systems to accommodate change. The
project aims to understand the fundamental principles that allow a self-organised system to be
adaptive. Computational models and stochastic simulations are one of the main tools in this research,
and the project thus has a strong focus on the design and evaluation of mathematical models for the
analysis of biological experiments (conducted at The University of Sydney and other nodes of the
project). Methods employed are stochastic modelling and simulation, specifically Reaction-Diffusion
Methods and Stochastic Differential Equations.

Candidates must have expertise in implementing high performance simulation software and knowledge
of GPU programming. Experience with scientific programming environments, such as Mathematica and
Matlab, is desirable.

The project is conducted in collaboration between computer scientists, biologists, mathematicians, and
physicists. The position thus requires a keen interest in inter-disciplinary work and the ability to
communicate well across disciplinary boundaries.

The positions will be funded at Research Fellow Level A/B, under the Australian academic salary
scales, for one year. Because the team has been consistently successful in attracting new funding, it is
envisaged that further research opportunities within the group may become available on successful
completion of the initial project.



