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Instructions ..

A To highlight their science and its success' so
far and how their work utilizes advanced
cyberinfrastructure

A ldentify

potential ITC barriers to ongoing

SUCCESS

A Paint a

nicture of the future for their

research in the next 3 to 5 years and what

demanc

A ldentify

S it may create for cyberinfrastrcture
concrete experiments or

demonstrations which will utilize and/or
stress the Infrastructure within 12 -24

months
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What have we been doing
over the Pacific?



PRAGMA

A Practical Collaborative Framework
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A Engaged in PRIME
since 2004

A Projects range w
from bio -engineering, theoretical
chemistry to computer science

A Has underpinned long lasting academic
collaborations
0 Publications
0 Presentations at conferences

A Undergraduate students without research
experience!




| 6ve participate
video conferences to date but
i nothing like this. The quality
e - was so high that the
sikis experience was almost as if we
- were all in the same room.

The massively increased
bandwidth was transformational.
Quantity begat quality.

Alan Finkel,
Chancellor, Monash Univ
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Clouds and Grids and é.

A bit about hype
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generate maximum benefit for the

ae Figure 1
organization?
Hype Cycle 2000
Visibility WAP/Wireless
A Web_~ ASPs Key

Will reach the “plateau” in:
O Less than two years

Bluetooth O Two to five years
Q Fiveto 10 years
@ More than 10 years

Voice Portals

Biometrics

Enterprise Portals

Digital Ink xDSL/Cable Laﬂgﬂzge
Synthetic Modems
Characters
Audio Mining Smart Cards

XML
Speech Recognition
Voice over |IP

Quantum _
Computing Micropayments
Peak of
Technology Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity

Maturity >

Qnnrrat Gartnar



141001010100

d a7 /i

T

Gartner Hype Cycle 2005

visibility

4

Biometric dentity Documents
BPM Suites

P2F wolP 40

Inkjet Manufacturing
Electranic InkiDigital Paper -0

|
bl odel-Driven Approaches
Carhon Manotubes

Fodoasting O Internal

Wieh

Text Mining Services
Augmented Reality

Business Frocess

Speech Recognition for
Telephory and Call Center

Metworks Text-to-
Speechf
Carporate . Speech
Sernantic Web E'—'S!”ESS Fule Synthesis
Enahled Business Trusted _ ngmeet _
4G Models Computing Group CF Location-Aware Applications
Sofware as SemvicelASP
Handwriting Recognition
Metworked Collective Inteligence Videoconferencing
S Quantum Compting RFID (Passive)
A DMNA Logic #BRL
Tahlet PC
Internet Micropayments Asaf August 2005
Peak of
Technology Trough of . Plateau of
. Inflated TTI Slope of Enlightenment L
Trigger Expectations Disillusio nment Productivity
maturity >
Plateau will be reached in: —

D lessthan 2 years Q 2tobyears  ®5to 10vyears & morethan 10years & before plateau
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Hype Cycle for Emerging Technologles, 2007

‘ Expertise Location Mashup
and Management Virtual Environments/Virtua! Worlds
Collective Inteligence
Video Telepresence Mesh Networks: Sensor
3-D Prnbing
Porlable Personality
Web Platforms Idea Management
Web 2.0 Workplace Technologies
Ambeent and Ghm:l’; Electronic Paper Enterpnse Instant Messaging
Mobile Robots

Behavieral Economics

Location-Aware Technclogy
SOA

As of July 2007
Peak of
Technology Trough of Plateau of
Trigger Inflated " Disillusionment Slope of Enlightenment Productivity
time w
Years to mainstream adoption: obsolete

Olessthan 2years O2toS5years @ 5to10years A morethan 10 years @ before plaleau
Source: Gartner {July 2007)
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GartnerHype Cycle 2008

Figure 1. Hype Cycle for Emerging Technologies, 2008
visibility

4

Green IT O

0 Social Computing Platforms
0 Video Telepresence

Microblogging @
3-D Printing
Cloud Computing O

Basic Weh Services
Behavioral Economics

Public Virtual Worlds o
Location-Aware Applications

Service-Oriented
Business Applications

Virtual Assistants
RFID (Case/Pallet)

Electronic Paper
Wikis
Social Network Analysis

Idea Managemept
Cormporate Blogging

Context Delivery Architecture
Erasable Paper Printing Systems

As of July 2008
Peak of
Technology Trough of . Plateau of
Trigger g mated  pisillusionment Slope of Enlightenment Productivity
time e
Years to mainstream adoption: bl

Olessthan2years O 2tobyears @ S5to10years A morethan 10 years & before plateau
Source: Gartner (July 2008)
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expectations

4

Cloud Cormputing
E-Book Readers

Wireless Pove ! ' i e Suites
Internet T o L Microblogaing

Green IT
Wideo Telepresance

S Wlesh Metwarks: Sensar

F0 Printing
Augmented Reality
Surfac e Computers

Mobile Robats
Beh avioral Economic s

Speech R ecognition

CrOnlineVYideo
SOA
Location-Aware Applications

Home Health
M anitaring

Public Yirtual World 510

Yideo Search Wi ks
Electronic Faper

Tahlet PC

Idea M anagerment

Weh 2.0

Sacial Metwark Analysis

Chier-th e-Adr Mobile Phone Payrment Sy stems,
Develop ed Markets

Cortext Delivery Architecture
Cluartum Corrputing
FD Flat-FPanel Displays

Hurnan Augmentation RFID (Case/Pallat) Asaf July 2009
Peak of
Technology Trough of . Plateau of
Trigger E Inflat E.d Disillusionment Slope of Enlightenment Produ ctivity
xpectations
time -
¥ears to mainstream adoption: ohsolete

O less than 2years S 2todwears @ Sto 10vwears A morethan 10years @& before plateau
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Background and motivation



Introduction

A University research groups have used varying sources of
Infrastructure to perform computational science

0 Rarely been provided on a strict commercial basis.
0 Access controlled by the users
d High end facilities peer re -viewed grant, usually made in terms of
CPU hours
A Cloud computing is a major shift in
d provisioning
0 delivery of computing infrastructure and services.
A Shift from
0 distributed, unmanaged resources to

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

d Commercial cloud services



Policy and technical challengag 4

A Free resources will not disappear!

A Commercial clouds could provide an
overflow capabillity

A Potential
operformbase -l oad computati or
resources,
0 pay-as-you-go ser-vices to meet user
demand.

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



To o o Po T

Grid Enabled Elasticity

Resources maintained by home
organisation

Distinct administrative domains
Unified compute, instruments and data
Middleware layer

Never solved deployment

0 See Goscinskii, W. and Abramson, D.
Infrastructure for the Deployment of
e-Science Applicationséo,
Performance Computing (HPC) and Grids
i n Actiono, Volume 16 A
Parallel Computing, Editor: L.
Grandinetti , March 2008, approx. 540
pp., hardcover, ISBN: 978 -1-58603 -
839-7.

Standards exploded this vision!

0 Plus a whole load of useless computer
sclentists!




Cloud Enabled Elasticity

A Home resource expands
elastically

ACl oud providers foj oinbo
resource —

A Virtual machines deployed on
demand

A Scalable infrastructure

& Compute IPL\i:‘I’\i‘
ODoesnot addr es s e nt
and data

A Do we still have a whole load
of useless computer
sclentists?

18



Hybrid solutions

A Grid (Wide Area)
0 Wide area computing Q
0 Instruments, data = |
0 Security =
| \
d File transport \[\! |
A Cloud (Local Area)

0 Elastic resources
0 Virtual machines (deployment)

A Underpinned by a computational economy!

0 Abramson, D., Giddy, J. and Kotler, L. oOHi gh Perfor mance
with Nimrod/ G: Killer Application for t
and Distributed Processing Symposium (IPDPS), pp 520 - 528, Cancun, Mexico,

May 2000
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High throughput science with
Nimrod



NI mr od

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

A An optimization run minimizes m
some output metric and returns Nimrodio | | Resuts
parameter combinations that do
this (Nimrod/O) <7

A Design of experiments limits
number of combinations
(Nimrod/E)

A Workflows (Nimrod/K)




Global Grids:

drug to aircraft to antenna design
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Nimrod/K Workflows

A Nimrod/K integrates Kepler with
d Massivly parallel execution mechanism
0 Special purpose function of Nimrod/G/O/E
d General purpose workflows from Kepler

d Flexible IO model: Streams to files
e e
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| Authentication |

Vergil | Documentation |

Kepler Smart
Obpect SMS Re-run / Provenance
) Failure Framework
Manager Recover y 1
Kepler

Core_ o
Extensions




Parameter Sweep
MATLAB: Rabbit E-C coupling model

Reorder Tags
Graph results

=

A Using a MATLAB actor provided by
Kepler
A Local spawn
A Multiple thread ran concurrently on  , w
a computer with 8 cores (2 x quads) .
A Workflow execution was just under )
8 times faster 2
A Remote Spawn
A1006s of remote p

60

Number of processors

Parameter Sweep Actors

File Edit “iew Insert Tools Deskiop Window Help

b2ESE kRANE|€|0B|0 O3

a
K 0aTP ki, aADP  ERCAZ
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Nimrod/EK Actors

Daniel Plotter

Experimental Design

Lenth Plot for Experiment Cardiac Model res 5

MatlabExpression-MNimrod

Effects Estimator

Lenth Platter i
0.4
&
,L%io . Ak B DEG G 4G AR BR CEAGEC
Nimrod Director | )
Full Sweep Interpolator 04 e
File Writer
ol
ADI _MgATP A

A Actors for generating
and analyzing designs

A Leverage concurrent
Infrastructure



