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DSSE research strengths

GRID tools, e-Science, parallel
computation, wireless solutions, mobile
applications, software engineering
platforms, multi-agent systems,
context-aware intelligent environments,
pervasive computing systems,
high-performance computational
infrastructure, distributed data
management, sensor networks, service-
oriented architectures, middleware,
mobile networks, ubiquitous computing.

E-Science and Grid
Engineering Laboratory
(MESSAGE Lab)

E-Science, enabled by the emerging Grid
computing paradigm, tightly couples
scientists, their instruments, massive
storage devices and powerful
computational devices. The
computational Grid has promised a great
deal in support of innovative applications,
particularly in science and engineering,
but developing applications can be
demanding.

The Lab is developing a range of upper
middleware services and tools to solve
the software engineering challenges in

building real applications.

Current research includes: (a) tools that
make it simple to build Grid applications,
leveraging existing legacy codes, (b)
systems for testing applications on the
Grid, (c) systems to deploy application to
the distributed heterogenous environment
and (d) application execution
mechanisms, including run time
environments for distributed workflows.

MESSAGE Lab Middleware Heirachy

Nimrod: Grid Application
Development and Execution

The Nimrod family of tools allows a
non-expert to specify large computational
experiments (or workflows) using legacy
software, and execute these over a range
of Grid resources. Nimrod is not a single
tool: It incorporates a component that
distributes computations to the resources
(Nimrod/G); a component that searches
for “good” solutions using non-linear
optimisation algorithms (Nimrod/O); and a
component that helps evaluate which
parameter settings are important using
experimental design (Nimrod/E).
Nimrod/G incorporates novel scheduling
algorithms that take account of the
dynamic behaviour of the grid.

Nimrod is in routine use in a number of
research centres around the world.
Recent applications, include cardiac
modelling, climate studies, aircraft engine
design, PET detector design and
radiotherapy oncology. The Nimrod
project has been supported by a variety
of funding mechanisms, and is the focus
of a current ARC Discovery grant.

Mobility Laboratory

The Mobility Laboratory carries out
research in pervasive, mobile, ubiquitous
and wireless computing and networking.

A diverse range of projects investigates
the technical and social challenges of
creating distributed computational
environments and systems that will
recede into the background of our
everyday lives and empower us to be
more effective in all of the activities that
we undertake.

For more information visit: www.infotech.monash.edu.au/dsse

Pervasive computing goes beyond the
realm of personal computers. Alimost any
device, from clothing to tools, to
appliances, to cars, to homes, to the
human body, to your coffee mug, can be
imbedded with chips to connect it to an
infinite network of other devices. The goal
of pervasive computing, which combines
current network technologies with
wireless connectivity, Internet capability,
artificial intelligence and other enabling
paradigms, is to create an environment
where the connectivity of devices is
embedded in ways that are unobtrusive
and always available.

Current research areas include:

e Context awareness, exploration,
reasoning, formalisation

e Multi-agent systems

¢ Mobile transactional middleware

¢ Mobile data management

e Service-oriented architectures

e Security of wireless information
systems

e Ubiquitous data mining on resource-
constrained devices

e Pervasive computing and services
e Mobile multimedia
e Sensor networks

International Links

International collaborations include
regular research student and supervisor
exchange with European, USA and
Asian universities, including, Lulea
University of Technology, Sweden,
Oxford University, UK, University of
Amsterdam, Netherlands, University of
Linz, Austria, Technical University, Berlin,
Germany, UC San Diego, California,
USA, National University of Singapore.
The Centre also regularly hosts
international scholars and receives
international grants from multinational
ICT companies and international funding
agencies, in particular, US and EU
funding schemes.

Excellence Networks

e ARC Research Network on
Enterprise Information Infrastructure
(EN).

e Molecular and Materials Structure
Network (MMSN) providing a Grid
Enabled Network for the Molecular
and Materials Structure Sciences.
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