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Outcome	
  Targeted	
  Areas	
   Enabling	
  Capability	
  Areas	
  

Marine	
  Environment	
  
Terrestrial	
  Systems	
  
Atmospheric	
  Observa1ons	
  
Solid	
  Earth	
  
Urban	
  SeIlements	
  
Sustainable	
  Energy	
  
Integrated	
  Biosecurity	
  
Cyber	
  Security	
  
Astronomy	
  
Popula1on	
  Health	
  Research	
  
PlaLorms	
  
Transla1ng	
  Health	
  Research	
  
Cultures	
  and	
  Communi1es	
  

	
  

Integrated	
  Biological	
  Discovery	
  

Biological	
  Collec1ons	
  and	
  Biobanks	
  

Characterisa1on	
  

Fabrica1on	
  

Space	
  Science	
  

Digi1sa1on	
  Infrastructure	
  

eResearch	
  Infrastructure	
  
	
  

Outcome	
  Targeted	
  Areas	
   Enabling	
  Capability	
  Areas	
  

Marine	
  Environment	
  
Terrestrial	
  Systems	
  
Atmospheric	
  Observa1ons	
  
Solid	
  Earth	
  
Urban	
  SeIlements	
  
Sustainable	
  Energy	
  
Integrated	
  Biosecurity	
  
Cyber	
  Security	
  
Astronomy	
  
Popula1on	
  Health	
  Research	
  
PlaLorms	
  
Transla1ng	
  Health	
  Research	
  
Cultures	
  and	
  Communi1es	
  

Integrated	
  Biological	
  Discovery	
  
Biological	
  Collec1ons	
  and	
  Biobanks	
  
Characterisa1on	
  
Fabrica1on	
  
Space	
  Science	
  
Digi1sa1on	
  Infrastructure	
  

Research	
  Tools	
  &	
  Virtual	
  Labs	
  
Australian	
  Na1onal	
  Data	
  Service	
  
Na1onal	
  Research	
  Cloud	
  
Peak	
  and	
  Specialised	
  HPC	
  Facili1es	
  
Research	
  Data	
  Storage	
  Infrastructure	
  
Na1onal	
  R&E	
  Network	
  

Building(on(the(na.onal(infrastructure(pla4orm:(

•  Many(so9ware(tools(and(laboratory(integra.on(projects(

•  Hundreds(of(data(and(data(flow(improvement(projects(

•  Single(signAon(for(all(researchers(across(the(en.re(infrastructure(

•  A(data(commons(for(the(publica.on(and(discovery(of(data(

Brisbane(

Darwin(

(Data (Mul.(PetaAbyte(data(stores(

(Cloud (Shared(research(apps(and(tools(

(Compute (PetaAflop(scale(compu.ng(

(Compute (Specialised(compu.ng(

(Network (Forty(gigabits(of(bandwidth(

(Network (Improved(ins.tu.onal(access(

(Buildings (PetaAscale(capable(data(centres(

Townsville(

Sydney(

Canberra(

Melbourne(

Hobart(

Adelaide(Perth(
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Project Title Chief Investigator(s)

Computer Fluid Dynamic and Dynamic  
Finite Element Simulation

Dr Mahnaz Jahedi, CSIRO Partner share

Counting nephrons in the kidney via micro-CT Dr James Armitage, Monash University,  
Dr Karen Siu, Monash University

Partner share

Coupled Lattice Monte Carlo - Finite Element  
(LMC-FE) Multiscale Modelling of Composites

Prof George Franks, University of Melbourne Victorian (VPAC)

CSIRO ASC Support (MOSP support) Dr Robert Bell, CSIRO Partner share

*<+(�LUHISLK�SLHYUPUN�JSHZZPÄLY�Z`Z[LTZ Dr Michael Kirley, University of Melbourne Victorian (VPAC)

Data Constrained Modelling:  
Cluster-enabled nonlinear optimisation

Dr Fiona Chen, CSIRO Partner share

Decoding of perceptual decisions from  
combined fMRI and EEG signals

AProf Carsten Murawsk Victorian (VPAC)

Depth Resolution In X-ray Fluorescence  
Microscopy (DXFM)

Dr Matthew Dimmock, Australian Synchrotron Partner share

Descriptive complexity of Protein Structures Dr Arun Konagurthu, Monash University Partner share

Determining protein structures using  
transmission electron microscopy

Dr Geoffrey Kwai Wai Kong, WEHI Discretionary allocation

Dynamic computed tomography of lungs in motion Dr Andreas Fouras, Monash University National Merit Allocation

Electronic and thermal properties of 2D transition  
metal dichalcogenides

Dr Nikhil Medhekar, Monash University Partner share

Element Production by Intermediate Mass  
Red-Giant Stars

Prof John Lattanzio, Monash University National Merit Allocation

Exhaustive Search for 3-way Genomic  
Interactions Associated with Disease

Dr Adam Kowalczyk, University of Melbourne,  
Mr Qiao Wang, University of Melbourne

National Merit Allocation

ABOVE: A rendering of 3D synchrotron mouse data 
that was captured to support research into Cystic 
Fibrosis. David Parsons, Women’s and Children’s 

Hospital, Adelaide, and Karen Siu, Monash University 
and Australian Synchrotron

A	
  synchrotron	
  looking	
  into	
  a	
  mouse	
  MR	
  data	
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Facili1es:	
  Hubble,	
  
CERN,	
  EMBL,	
  
Synchrotrons,	
  

Supercomputers	
  

Offices,	
  desktops,	
  
laptops,	
  small	
  

clusters,	
  data	
  access	
  
portals	
  

Telcos,	
  GPS,	
  the	
  
Internet,	
  amazon,	
  
google,	
  publica1ons	
  

Unique	
  data,	
  unique	
  
soZware,	
  hand	
  made	
  
apparatus,	
  one-­‐off	
  

labs	
  

Research	
  
Scale	
  

Research	
  
Support	
  

Research	
  
Leadership	
  

Research	
  
Freedom	
  

Shared	
  but	
  
Rare	
  

Shared	
  and	
  
Ubiquitous	
  

Local	
  but	
  
Ubiquitous	
  

Local	
  and	
  
Rare	
  

e-­‐infrastructures	
  =	
  
strengthening	
  the	
  
four	
  corners	
  and	
  
connec1ng	
  and	
  re-­‐
using	
  data,	
  tools,	
  

methods	
  across	
  them	
  

New	
  Capabili1es	
  &	
  Competencies	
  
•  Data/tools	
  migrate	
  over	
  1me	
  
•  Funding	
  goals	
  need	
  to	
  broaden	
  
•  Build	
  or	
  buy	
  content	
  or	
  systems	
  
•  Something	
  new	
  is	
  needed	
  

Na1onal	
  &	
  
Intl	
  Funding	
  

Research	
  
grants	
  

Commercial	
  
investment,	
  
User	
  fees	
  

Ins1tu1onal	
  
funding	
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eResearch(content(infrastructure

Researcher(
Authen0ca0on

eResearch(systems(infrastructure

Supercomputers

Ex7sector(data(
services

Systems(Capabili0es
• provide(na0onal(systems(to(

support(informa0cs(centric(
research(ac0vi0es

• need(to(be(coordinated(&(
interoperable

• are(owned(and/or(governed(
by(sector(par0cipants

• need(to(integrate(for(delivery(
and(support(with(
ins0tu0onal(ICT

Data(discovery(&(
publica0on

Data(access(&(
authorisa0on

Research(Tools

Virtual(
Laboratories

Data(Applica0ons

Computa0onal(
models

Content(Capabili0es
• serve(problem(or(discipline(

oriented(requirements
• deliver(into(differen0ated(

na0onal(and(global(regimes
• both(data(and(specialised(

tools(required
• oIen(supported(by(mul0ple(

ins0tu0ons
• need(high(availability(for(

underpinning(systems

Research(data(
services

Shared(compu0ng(
capabili0es

Advanced(network(connec0vity
and(data(movement

High(availability(
servers

Cloud(servers,(access(
methods,(tools,(

middleware(and(libraries

Collec0ons(services(
suppor0ng(and(using(
na0onal(data(holdings

Driving	
  the	
  need	
  for	
  new	
  skills…	
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Long	
  term	
  value	
  
resides	
  in	
  
•  Data	
  
•  Tools	
  and	
  
•  Content	
  Skills	
  

Content	
  

Systems	
  

Therefore	
  we	
  need	
  to	
  invest	
  more	
  directly	
  in	
  long	
  lived	
  content	
  
Data	
  	
  	
  &	
  	
  	
  Tools	
  	
  	
  &	
  	
  	
  Skills	
  

ICT	
  systems	
  
complexity,	
  
especially	
  at	
  
scale,	
  can	
  easily	
  
dominate	
  e-­‐
infrastructures.	
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•  Provide	
  more	
  direct	
  support	
  to	
  the	
  content	
  layer	
  (data,	
  tools,	
  methods)	
  	
  
•  To	
  support	
  the	
  con1nuity	
  of	
  data,	
  tools,	
  methods	
  
•  To	
  help	
  iden1fy	
  the	
  skills	
  needed	
  as	
  content	
  increases	
  in	
  importance	
  
	
  

•  Con1nue	
  to	
  power	
  up	
  the	
  development	
  of	
  e-­‐infrastructures	
  in	
  all	
  four	
  classes	
  
•  For	
  instance,	
  exascale	
  is	
  also	
  about	
  data,	
  tools,	
  methods	
  
	
  

•  Work	
  towards	
  a	
  “joined-­‐up”	
  e-­‐infrastructure	
  	
  
•  To	
  assist	
  data	
  and	
  tools	
  and	
  methods	
  to	
  migrate	
  from	
  rare	
  to	
  ubiquitous	
  
•  To	
  fuse	
  personal,	
  campus,	
  facility	
  and	
  commercial	
  e-­‐infrastructures	
  
	
  

•  Skills	
  around	
  data,	
  soZware	
  and	
  e-­‐methods	
  have	
  to	
  

be	
  developed	
  -­‐	
  with	
  direct	
  funding	
  provided	
  

•  All	
  four	
  classes	
  of	
  e-­‐infrastructures	
  are	
  important	
  

•  Joined-­‐up	
  will	
  only	
  happen	
  if	
  it	
  is	
  some	
  one’s	
  job	
  

•  This	
  requires	
  the	
  support	
  of	
  special	
  skills	
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