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Instructions ..
ÅTo highlight their science and its success' so 

far and how their work utilizes advanced 
cyberinfrastructure

ÅIdentify potential ITC barriers to ongoing 
success

ÅPaint a picture of the future for their 
research in the next 3 to 5 years and what 
demands it may create for cyberinfrastrcture

ÅIdentify concrete experiments or 
demonstrations which will utilize and/or 
stress the infrastructure within 12 -24 
months



What have we been doing 
over the Pacific?



Strengthen Existing and Establish 
New Collaborations 

Work with Science Teams to 
Advance Grid Technologies and 

Improve the Underlying 
Infrastructure

In the Pacific Rim and Globally

PRAGMA

http://www. pragma-grid.net

A Practical Collaborative Framework

IOIT-VN



PRIME @ 
Monash

ÅEngaged in PRIME
since 2004

ÅProjects range 
from bio -engineering, theoretical 
chemistry to computer science

ÅHas underpinned long lasting academic 
collaborations
ðPublications

ðPresentations at conferences

ÅUndergraduate students without research 
experience! 



MURPA Seminars

The massively increased 

bandwidth was transformational. 

Quantity begat quality.

Alan Finkel, 

Chancellor, Monash Univ

Iôve participated in numerous 

video conferences to date but 

nothing like this. The quality 

was so high that the 

experience was almost as if we 

were all in the same room. 



Students give seminars



A bit about hype é
Clouds and Grids and é.



Gartner Hype Cycle 2000



Gartner Hype Cycle 2005



Gartner Hype Cycle 2007



Gartner Hype Cycle 2008



Gartner Hype Cycle 2009



Background and motivation



Introduction

Å University research groups have used varying sources of 
infrastructure to perform computational science
ðRarely been provided on a strict commercial basis. 

ð Access  controlled by the users 

ð High end facilities peer re -viewed grant, usually made in terms of 
CPU hours

Å Cloud computing is a major shift in 
ð provisioning

ð delivery of computing infrastructure and services. 

Å Shift from 
ð distributed, unmanaged resources to 

ð scalable centralised services managed in professional data centres, 
with rapid elasticity of resource and service provisioning to users.

ð Commercial cloud services



Policy and technical challenges

ÅFree resources  will not disappear!

ÅCommercial clouds could provide an 
overflow capability

ÅPotential 
ðperform base -load computations on òfreeó 

resources, 

ðpay-as-you-go ser-vices to meet user 
demand. 

ÅTo date, very few tools can support 
both styles of resource provisioning.



Grid Enabled Elasticity

Å Resources maintained by home 
organisation

Å Distinct administrative domains
Å Unified compute, instruments and data
Å Middleware layer
Å Never solved deployment 
ðSee Goscinski, W. and Abramson, D. òAn 

Infrastructure for the Deployment of 
e-Science Applicationsó, in òHigh 
Performance Computing (HPC) and Grids 
in Actionó, Volume 16 Advances in 
Parallel Computing, Editor: L. 
Grandinetti , March 2008, approx. 540 
pp., hardcover, ISBN: 978 -1-58603 -
839 -7.

Å Standards exploded this vision!
ðPlus a whole load of useless computer 

scientists!
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Cloud Enabled Elasticity

ÅHome resource expands 
elastically
ÅCloud providers òjoinó home 

resource
ÅVirtual machines deployed on 

demand
ÅScalable infrastructure
ðCompute
ðDoesnõt address instruments 

and data
ÅDo we still have a whole load 

of useless computer 
scientists?
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ÅGrid (Wide Area)
ðWide area computing

ðInstruments, data

ðSecurity

ðFile transport 

ÅCloud (Local Area) 
ðElastic resources

ðVirtual machines (deployment)

ÅUnderpinned by a computational economy!
ð Abramson, D., Giddy, J. and Kotler , L. òHigh Performance Parametric Modeling 
with Nimrod/G: Killer Application for the Global Grid?ó, International Parallel 
and Distributed Processing Symposium (IPDPS), pp 520 - 528, Cancun, Mexico, 
May 2000

Hybrid solutions



High throughput science with 
Nimrod



Nimrod supporting òrealó science

ÅA full parameter sweep is the 
cross product of all the 
parameters (Nimrod/G)

ÅAn optimization run minimizes 
some output metric and returns 
parameter combinations that do 
this (Nimrod/O)

ÅDesign of experiments limits 
number of combinations 
(Nimrod/E)

ÅWorkflows (Nimrod/K)

ResultsResultsNimrod/O Results
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Antenna Design
Drug Docking

Aerofoil DesignAerofoil Design



Nimrod/K Workflows
ÅNimrod/K integrates Kepler with 
ðMassivly parallel execution mechanism

ðSpecial purpose function of Nimrod/G/O/E

ðGeneral purpose workflows from Kepler

ðFlexible IO model: Streams to files

Authentication

GUI

Vergil

SMS

Kepler

Core 

Extensions

Ptolemy

éKepler GUI Extensionsé

Actor&Data

SEARCH

Type

System

Ext

Provenance

Framework

Kepler

Object

Manager

Documentation

Smart 

Re-run /

Failure 

Recovery



Parameter Sweep Actors

ÅUsing a MATLAB actor provided by 

Kepler

ÅLocal spawn

ÅMultiple thread ran concurrently on 

a computer with 8 cores (2 x quads)

ÅWorkflow execution was just under 

8 times faster

ÅRemote Spawn

Å100ôs of remote processes



Nimrod/EK Actors

ÅActors for generating 
and analyzing designs

ÅLeverage concurrent 
infrastructure


