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Swinburne research

Successful research flows from a blend of talented researchers, excellent facilities,
ample resources and strategic alliances with leading organisations. As one of
Victoria’s oldest and most energetic educational and research providers,

Swinburne University of Technology offers this blend.

Swinburne provides a framework for researchers to work closely with industry
and the wider community. The university’s major research centres offer programs
that target industry-specific problems and the needs and demands of society.

By maintaining and creating links with local and international industries, research
institutions and government, Swinburne researchers are able to explore research

topics that are relevant to the wider community.

Concentrating our resources into a number of focused areas, Swinburne is

committed to creating an inspiring culture of creativity and innovation.
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Faculty of ICT Research at Swinburne

Swinburne is universally
regarded for our culture of
collaborative and applied
research. Our relatively
small size and scholarly
atmosphere upholds a unique
research environment

that provides responsive
quality outcomes for our

industry partners.

I

- | s> T8
. -
A mams e o

immm s sneee | SERE] T

PR " ENN
e

With a strong international focus, the
Faculty of Information and Communication
Technologies is committed to research
that addresses real industry problems,
and training programs that prepare

our research students for challenging
research-oriented careers.

Our research centres support a community
of up to 100 research students undertaking
Doctor of Philosophy (PhD)

and Master by Research degrees.

Continuing the Swinburne tradition, our
research is not only scientifically advanced,
but also industrially relevant, providing
practical solutions to modern enterprises.

Exploring a wide range of research areas,
the faculty conducts research in software
engineering, intelligent systems, information
systems, usability, workflow, astrophysics
and molecular simulation. The faculty is
funded by major industrial and government
partners, including Cisco, Telstra, Powercor,
DSTO, General Motors Holden, CA and is a
partner in two Cooperative Research
Centres (CRC): Advanced Automotive
Technology and Smart Services.

Swinburne researchers have achieved
wide international recognition. With a
strong reputation for published research,
scholarship programs and impressive
facilities, we are able to attract research
scholars and students from all over

the world.



focused around the theme of a ‘Re-engineered Internet’. Industrially

imely research is pursued in the following broad areas:

Broadband IP access architectures

w IP network resilience and security

w P mobility




Research strengths

The centre has a number of research
strengths, encompassing the following
key projects:

Automated IP traffic classification

=

=

Characterising online network
game traffic

=

Lawful interception techniques

=

IP- mobility and performance

=

Transmission Control Protocol (TCP)
performance analysis and enhancements
over consumer broadband networks

=

Anti-spam techniques

Network enhancements for broadband
content delivery

=

=

Innovative 3D techniques for real-time
tracking of network activity

=

QoS issues for Voice over IP and IP
telephony in fixed and mobile contexts

Staff and postgraduate students

publish domestically and internationally

in peer-reviewed conferences and journals,
in particular, Institute of Electrical and
Electronics Engineers (IEEE) and Association
for Computing Machinery (ACM) affiliated
publication venues.

Associate Professor Grenville Armitage,
Dr Philip Branch, Dr Hai Vu and

Dr Jason But from the faculty’s
Telecommunication Engineering group
provide overall research leadership.

Collaboration and external links

Members of CAIA have undertaken
collaborative research projects with
researchers from Cisco Systems (USA),
The University of Melbourne, Caltech (USA),
Fraunhofer Fokus (Germany), EPFL
(Switzerland), Stanford Linear Accelerator
Centre (USA), and Grangenet (Australia).
Members of CAIA also have links with
researchers at major universities in the
USA, UK and Asia Pacific regions.

The centre has received industry research
funding and equipment donations from
Cisco Systems, research funding from

the Smart Internet Technology CRC and

a collaborative research agreement with
Electronic Communication and Commerce
Pty Ltd. The centre also provides consulting
services to a range of small businesses.

Between 2004 and 2006 CAIA has received
three separate grants under Cisco System’s
University Research Program. The grants
have enabled key projects in:

w Dynamic self-learning traffic classification
based on flow characteristics

=

Public implementation and interoperability
testing of next generation TCP stack
under FreeBSD

Anomalous traffic detection and
collaborative network configuration
using 3D multiplayer game engines

=

Centre highlights

Online multiplayer games

CAIA's research into online multiplayer
games has resulted in new insights about
network traffic patterns, player tolerance to
network latency, and end-user requirements
for high quality game-play experience. These
insights allow Internet Service Providers
(ISPs) and game hosting companies to
better predict demands on their network
resources. Research has been funded
internally and through Smart Internet
Technology in 2005 and 2006.

IP Traffic Classification

Our involvement with Cisco Systems USA
has led to a new understanding of statistical
IP traffic classification techniques. Such
techniques allow ISPs to monitor and
identify application usage patterns without
intrusively inspecting the contents of
end-user packets. Consequently, ISPs

are in a better position to track network
performance whilst satisfying customer
expectations of privacy.

Network-Layer Techniques

With support from the auDA Foundation, we
have developed network-layer techniques
for reducing the impact of email spam on
regular mail servers. CAIA's research
augments traditional server-based filtering
solutions by reducing the underlying TCP
traffic associated with carrying spam into
the victim mail servers.
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Centre for Astrophysics and Supercomputing

Attracting the best and brightest minds, the Centre for Astrophysics and
Supercomputing (CASC) is the fastest growing astronomy research group in Australia.
With a significant supercomputing facility and a virtual reality theatre, the centre
utilises these unique resources along with telescopes around the world to research

a range of issues in astrophysics.

The centre employs a diverse approach to broaden its funding through a combination
of commercial work, online teaching and university support. This has led to
spectacular growth since the centre’s formation in 1998, with both internally

and externally funded postdoctoral positions.




Research strengths

Astrophysics research spans the entire
electromagnetic spectrum covering
computational, theoretical and observational
astronomy. The centre’s research strengths
are grouped into the following areas:

Astronomy visualisation

Scientific visualisation is a growing field, for
research purposes as well as public outreach.
Of particular research interest to CASC is
3D stereoscopic visualisation and digital
dome projection, and their application to
astronomical datasets. The centre also
produces software and content for use

in education centres around the world.

Galaxy evolution and cosmology

The centre’s research is focused on
understanding galaxy formation and its
subsequent evolution. This is done by
studying examples in the universe

and performing simulations of early
structure formation.

Globular clusters

Globular clusters are perhaps the oldest
stellar systems in the universe and provide
a useful probe of galaxy halos. Research
within CASC concentrates on measuring the
age and chemical abundance properties of
extragalactic globular clusters.

Pulsars

Intermediate and high latitude pulsar
surveys, as well as high-precision timing of
southern millisecond pulsars are key areas
of research in CASC. The centre is also
actively involved in studies of interstellar
scintillation, single-pulse polarimetry,

as well as the development and design

of baseband recording systems and a
baseband software correlator.

Star and planet formation

The formulation of stars and planets is
investigated by computational techniques,
in particular disks around young single
and binary stars, the early stages of planet
growth and the effects of planets on the
evolution of protostellar disks.

Collaboration and external links

Group Evolution Multiwavelength Study

The Group Evolution Multiwavelength Study
(GEMS) is a collaborative project between

a number of Australian and international
universities including Birmingham, Liverpool
John Moores, Melbourne, Nottingham, Sussex
and Swinburne University of Technology.

The aim of the project is to combine data
taken in a variety of wavebands in order to
study the properties of galaxy groups and
the galaxies within them.

Comparing these properties with
cosmological simulations and evolutionary
models will improve understanding of the
way in which galaxies evolve within the
environment in which they are most
commonly found.

Study of Astrophysics of Globular
clusters in Extragalactic Systems
(SAGES)

The project investigates the formation and
evolution of globular clusters and their host
galaxies. This is achieved by using high
resolution imaging from the Hubble Space
Telescope, ground-based imaging, and
multi-object spectroscopy with the

Keck Telescopes.

Square Kilometre Array

Through the Square Kilometre Array (SKA)
project, the centre collaborates with a
number of other groups from Australia and
around the world. Together they form the
SKA Simulation Working Group (SSWG).

Using the centre’s supercomputer, the
SSWG undertake scientific investigations
of celestial sources of radio emission using
interferometric techniques.

Australia has been shortlisted with South
Africa to host the €1 billion Square
Kilometer Array.

This SKA simulation work is supported

by the Major National Research Facilities
program of the Commonwealth of Australia;
the Department of Innovation, Industry,

and Regional Development in the State of
Victoria; and by Dell Computer Pty Ltd.

Centre highlights

Swinburne’s supercomputer

Swinburne is home to a supercomputer
which breaks the 1 teraflop barrier — one of
two such machines in Australia and the only
one in Victoria. Dedicated to astronomy and
astrophysics, the Swinburne supercomputer
is part of a project to design a USD$1 billion
global radio-telescope that will provide
science with an unprecedented view of

the early universe before stars shone.

Dark energy

Centre astrophysicists have recently been
awarded a massive 220 night allocation
from the Anglo—Australian Telescope (AAT),
worth over $7 million, to study dark energy.
The project will involve the largest ever galaxy
survey undertaken by the telescope and will
measure some 300,000 distant galaxies.
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entre for Information Technolog)

The Centre for Information Technology Research (CITR) is one of the fastest gro
and most concentrated IT research centres in Australia. The centre has over 80
research staff and postgraduate research students, and holds a substantial f

of aligned research activities. Concentrating on two major research area

ftware Systems and Service Oriented Computing, the centre works in close

aboration with industry and research partners.



Research strengths

The centre undertakes fundamental and
applied research across its constituent
areas contributing to the two major research
themes of Reliable Software Systems and
Service Oriented Computing. It embraces
research in complex intelligent systems,
component software and enterprise
systems, intelligent agents and multi-agent
systems, software testing, web and data
engineering, and workflow technology.

The Reliable Software Systems (RSS)
research theme aims to address the
great challenge of delivering complex and
large-scale software systems that are
tested and reliable. Software has become
a necessity in almost every aspect of the
daily lives of individuals and organisations,
from self-contained applications to those
embedded in various devices such as
mobile phones, cars, aeroplanes and
heart pacemakers.

The Service Oriented Computing (SOC)
research theme focuses on an emerging
paradigm for distributed computing and
e-business processing. It treats individual
ICT systems and software components as
independent services geared for integration,
and uses them as fundamental elements to
build agile networks of collaborating service
applications distributed within and across
organisational boundaries.

Collaboration and external links

The centre conducts research in close
collaboration with industry, government
and research partners nationally and
internationally, delivering scientifically
advanced and industry relevant outcomes.
Some of our past and present collaborators
include the EU Framework Project (FP6)
Adaptive Services Grid Consortium, Chinese
Academy of Sciences, Visy, Powercor,
Defence Science and Technology
Organisation (DSTO), Telstra Corporation
and Everyday Interactive Networks.

The centre’s funding sources include the
Australian Research Council (ARC), the
Australian Commonwealth Department of
Education, Science and Training (DEST),
and other government agencies and
industrial organisations.

Centre highlights

Service oriented computing

CITR leads one of the most significant
international collaboration between
Australian and EU researchers in the area
of Service Oriented Computing. As the only
Australian organisation endorsed by EU,
CITR participates in an international project
on Adaptive Services Grid that is one of
the largest projects funded by EU FP6,

and the first and largest Australia-EU

FP6 collaboration in Service Oriented
Computing (SOC).

System performance and scalability

A CITR research team has successfully
completed a study for Citipower and
Powercor Australia. The study involved

the performance and scalability assessment
of the data processing systems for “smart”
electricity meters across the state of
Victoria, soon to be rolled out. The project
has provided the necessary quantitative
information and recommendations for a
multi-million dollar IT investment decision
by the company.

Rationalised software
architecture design

A CITR research team has developed the
methodology and related tool support

for capturing and reasoning about the
decision-making process of software
architecture design, ARM. The methodology
has been incorporated into the UML design
tool, Enterprise Architect. The project has
enjoyed close collaboration from Sparx
Systems (the developer of Enterprise
Architect), National ICT Australia and Monash
University. The research has received best
paper awards and high acclaim.

Evolution of instant messaging

In collaboration with Smart Internet
Technology CRC, the centre undertakes
research into a better Instant Messaging
(IM) tool for use by individuals and
organisations. With the aim to effectively
handle multiple IM sessions, the project
represents a promising approach to the
next generation of IM.

Service workflow for eScience
and eBusiness

Funded by the ARC and other sources, the
centre is building workflow systems that will
better support process management, with

a current focus on grid and peer-to-peer
based systems. The systems are designed
to not only support eScience and eBusiness
processes within organisations but also
across organisations.

Metamorphic Testing

Funded by the ARC, the centre has made
some fundamental advances in software
testing strategies where exact program
outputs are not known, but where there
is a known relationship between outputs
for various inputs. Such strategies are
finding interesting applications in a wide
range of contexts.



Molecular simulation is a generic term encompassing Monte Carlo, molecular
dynamics and quantum mechanical computing methods. The primary motivation |

molecular simulation is to provide exact results for molecular systems in pre
to approximate solutions.

n rable growth in both staff numbers and funding since its e

omprises fifteen researchers, including seven staf
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Research strengths

Nanotechnology

The aim of the centre’s work on
nanotechnology is to improve our
understanding of nanosystems by the
application of rigorous molecular simulation
techniques. Through its research the centre
intends to develop algorithms to efficiently
simulate nanostructures and focus on a
fundamental improvement in our knowledge
of the properties of nanostructures,
particularly their behaviour in confined
environments.

Non-equilibrium molecular dynamics

The centre’s research in non-equilibrium
molecular dynamics is devoted to the study
of mass, momentum and energy transport
phenomena of atomic and molecular fluids.

Research has been used for engineering
applications such as the estimation of
viscosities and thermal conductivities

for lubricants and polymers. Additionally,
these simulations continue to provide new
insights into the mechanisms that affect

the transport of heat, momentum and mass
on microscales. This is particularly important
in the field of tribology and gas membrane
separation technologies where transport
phenomena are difficult to measure
experimentally, and computer simulation has
proved to be of significantly increasing value.

Simulation of molecular spectroscopy

Molecular spectroscopy is an accurate and
powerful technique to examine molecular
structural information and more importantly,
inter and intra molecular interactions of
molecular species. The centre’s research
focuses on the quantum mechanical/
dynamical simulation for small molecular
species, Van Der Waals complexes

and other organic compounds for their
microwave, far-infrared, X-ray absorption
and emission as well as electron
momentum spectroscopy.

The work provides information on molecular
structures and interactions and improves
our knowledge of theories such as
long-range interactions, molecular orbital
theory, electron exchange and correlation
energies and basis functions. The molecular
species studied will have applications to
drug design and synthesis chemistry as
well as clusters and nanomaterials.

Collaboration and external links

The Centre for Molecular Simulation has
established research links in Australia, Asia,
Europe and the USA. Recent highlights of
this collaboration are Sichuan University
formally awarding Dr Wang the status of
Visiting Professor and the visit of Professor
Wolfgang Arlt (University of Erlangen,
Germany) to CMS for a month in 2006.

In addition to research linkages, the
Centre’s publications are primarily in highly
respected peer-reviewed journals and
presented at numerous conferences in
Asia, Europe and the USA.

Centre highlights

The role of three-body interactions
on phase transitions

Historically, molecular simulation has been
confined largely to two-body interactions.
The centre has now performed three-body
interactions and documented an important
influence on vapour-liquid phase coexistence.
This is significant because vapour-liquid
equilibria, unlike liquid-liquid equilibria,
were only previously described by two-body
interactions alone.

Chaotic mapping scheme

Recent work at the centre has shown

that a famous chaotic mapping scheme,
the so-called Arnold Cat Map, turns out to
be an ideal choice for the implementation
of indefinite time Non-Equilibrium Molecular
Dynamics (NEMD) simulations of elongational
flow. This work has highlighted the close
relationship between mapping or ‘folding’
operations and periodicity inherent in
Molecular Dynamics (MD) simulations of
homogeneous systems.

Nanofluidics

It has been known for some time that
classical Navier-Stokes fluid dynamics
breaks down on the order of molecular
length and time scales. To improve
this basis of prediction the centre, in
collaboration with colleagues at RMIT
University, is developing non-local
constitutive relations that will replace
the classical Navier-Stokes relations
for highly confined fluids.

Dual space analysis

In conjunction with experimental groups, the
centre has successfully applied dual space
analysis of electron momentum spectra to
elucidate chemical bonding mechanisms
and conformational isomers of n-butane.
This work is being extended to DNA bases
under the auspices of a recent research
partnership between Tsinghua University
and the centre.



Research into Information Systems in
Organisations (RISO)

Founded in 2007, the

RISO Group (Research into
Information Systems in
Organisations) has developed
research strategies engaging
industry, and academic
collaborations.

Aims

RISO aims to be a
well-recognised and
regarded cohort of
Information Systems
researchers, undertaking
largely empirically-based,
applied research of interest
and relevance to key
constituents in the broad
Information Systems
community.

Research strengths

RISO is dedicated to research that will
improve the practice of the use of
information systems in organisations. It has
research capability in the following areas:

w Empirically-based aids to
decision-making

=

IS Strategy and Management

=

IS Governance (including Risk and
Security, Benefits Realisation, Evaluation)

=

Enterprise Architectures

=

IS Project Management

=

Enterprise Systems

=

Business Intelligence

=

Outsourcing/Offshoring

=

Organisational Impact of Emerging
Technologies

Usability Innovation Group (UIG)

The Usability Innovation Group
aims to become a nationally
recognised group with a
reputation for applied usability
and Human-Computer
Interaction (HCI) research,
consulting and education.

The immediate objectives
of the group are to:

w Build on Swinburne’s
reputation for HCI

w Expand research profile
through collaboration,
publications and projects

w Develop further interest
in HCI through links into
degree programs

w Grow research outcomes
through industry links
and consultancies

Research strengths

UIG members conduct research, contract
work and consulting on the analysis, design
and evaluation of human-computer
interfaces. Areas of application include the
transportation, defence and medical
domains in the areas of:

w web usability

w ubiquitous computing

w trust in eCommerce systems

w usability of mobile devices

w HCl tool development

Collaboration and external links

Current projects include:

w Enterprise Resource Planning
(ERP) implementation using
virtual communication

w Virtual Communication for
IS Project Management

w Impact of Radio Frequency
Identification (RFID) in organisations

Swinburne Usability Laboratory

The Swinburne Usability Laboratory is
suitable for a range of activities including
experimental usability testing, user interface
development and testing, observation of
small group meetings, “touch and try”
prototype and product evaluations and
observation of real users in action. The
Swinburne Usability Laboratory is available
for commercial hire.

Faculty of Information and Communication Technologies
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How to collaborate with the

Faculty of ICT

The Faculty of ICT places a strong
emphasis on establishing and maintaining
our links with industry. We are increasingly
looking at creative ways to provide clients
and other industry partners with easy
access to our ICT research resources.
Our involvement in university collaborative
research, Industry-Based Learning (IBL)
and tailored industry training courses are
just a few ways that organisations can
work together with Swinburne.

For further information on collaborating
with the Faculty of ICT, contact:

Kon Mouzakis

Director — Industry Liaison and Development
Telephone: (03) 9214 8585

Facsimile: (03) 9214 8736

Email: kmouzakis@swin.edu.au

Applying for research studies in ICT

Are you a graduate with an
interest in research?

Swinburne higher degree research
qualifications are highly regarded and
research positions are prized by the
academic community. If you can
demonstrate a high standard of academic
achievement and want to pursue a research
degree, the Faculty of Information and
Communication Technologies (ICT) offers
Master by Research and Doctor of
Philosophy programs.

What qualifications will you need?

To qualify for candidature for a higher
degree by research, you must have
completed at least four years (or equivalent)
of tertiary education studies at a high level
of achievement. The Faculty of ICT will
consider applicants with any of the
following qualifications:

w A four year degree

w A three year degree and honours year
(minimum honours 2A)

w A three year degree and one year
of a master by coursework

w A three year course and one year
of a master preliminary or other
qualifying program

w A three year degree and a relevant
postgraduate diploma

How to apply

A research degree can be commenced
at any time during the year, however
scholarships are generally advertised in
October. To apply for a research degree
you should:

1 Decide on a research topic

Prepare a 150—200 word outline of your
proposed research topic that you would like
to undertake. This outline will need to be
attached to your application upon submission.

2 Talk with a researcher from one

of our centres
Individual centres may be contacted through
the email links described overleaf. Your
enquiry will be forwarded to a person in
your area of research interest.

3 Submit an application for admission
With your application you will need to supply

certified copies of:

w Evidence of prior degree completion
(specifically demonstrating research
background)

w Include 150—-200 word outline of your
proposed research topic
wAcademic transcripts

w Resume of any relevant work experience

You will also need to show evidence of
satisfactory language requirements if
English is not your first language.

For further information visit:
www.swinburne.edu.au/ict/
research/apply.htm

Senior
research staff

Centre for Advanced
Internet Architectures

Associate Professor Grenville Armitage
Centre Director

Associate Professor Richard Constantine
Director, Information Technology Services
ClO, Swinburne

Centre for Astrophysics
and Supercomputing

Professor Matthew Bailes
Centre Director

Professor Duncan Forbes
Centre Deputy Director

Professor Warrick Couch
Galaxies, Dark Energy Australian
ELT Project Scientist

Professor Karl Glazebrook

Cosmology, Galaxy Formation and
Evolution, Astronomical Instrumentation

Associate Professor Steven Tingay
Square Kilometer Array Manager
Radio Astronomy

Centre for Information
Technology Research

Professor Ryszard Kowalczyk
Centre Director

Professor Yun Yang
Centre Deputy Director

Professor T.Y. Chen
Theme Coordinator,
Reliable Software Systems

Associate Professor Chengfei Liu
Theme Coordinator,
Service Oriented Computing

Professor Tim Hendtlass
Program Leader,
Complex Intelligent Systems

Professor Jun Han
Program Leader, Component Software
and Enterprise Systems

Professor Doug Grant, Dean, Faculty of ICT

Centre for Molecular Simulation

Professor Richard J Sadus
Centre Director

Professor Billy D Todd
Centre Deputy Director

Assaciate Professor Feng Wang
Research into Information
Systems in Organisations (RISO)
Associate Professor Judy McKay
Program Leader, Information Systems
Usability Innovation Group

Associate Professor Chris Pilgrim
Deputy Dean, Faculty of ICT




