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•  Individual	  collec2ons	  
on	  line	  by	  2015	  

•  Integrated	  plaKorm	  is	  
work	  in	  progress	  

•  Geodesy	  will	  be	  key	  c/-‐	  Evans	  and	  Wyborn	  
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Data	  Collec2ons	   Approx.	  Capacity	  

CMIP5,	  CORDEX	   ~2	  	  Pbytes	  

ACCESS	  products	   2.5	  Pbytes	  

LANDSAT,	  MODIS,	  VIIRS,	  AVHRR,	  INSAR,	  MERIS	   1.2	  Pbytes	  

Digital	  Eleva2on,	  Bathymetry,	  Onshore	  Geophysics	   700	  Tbytes	  

Seasonal	  Climate	   700	  Tbytes	  

Bureau	  of	  Meteorology	  Observa2ons	   350	  Tbytes	  

Bureau	  of	  Meteorology	  Ocean-‐Marine	   350	  Tbytes	  

Terrestrial	  Ecosystem	   290	  Tbytes	  

Reanalysis	  products	   100	  Tbytes	  

National Environment Research Data Collections (NERDC) 
1. Climate/ESS	  Model	  Assets	  and	  Data	  Products	  
2. Earth	  and	  Marine	  Observa2ons	  and	  Data	  Products	  
3. Geoscience	  Collec2ons	  
4. Terrestrial	  Ecosystems	  Collec2ons	  
5.	  Water	  Management	  and	  Hydrology	  Collec2ons	  
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Three	  Tier	  Data	  Management	  Oversight:	  	  
•  Data	  Management	  Alloca2on	  Commi]ee:	  

–  Chair:	  Prof.	  Robin	  Stanton.	  ANU,	  Bureau,	  CSIRO,	  GA	  representa2on,	  Advisor	  from	  
Panel	  

–  Role:	  Alloca2on	  management,	  Data	  Collec2on	  sign-‐off	  
–  Reports	  to	  the	  NCI	  board	  

•  Data	  Management	  Panel:	  
–  Chair:	  Dr	  Ben	  Evans,	  partner	  and	  key	  stakeholder	  reps	  
–  Role:	  Alloca2on	  review	  against	  criteria,	  scien2fic	  oversight	  and	  usability,	  

planning	  

•  Technical	  advisory,	  data	  management	  
–  Convenor:	  	  Dr	  Ben	  Evans	  
–  Role:	  Technical	  advisory,	  data	  management	  advisory,	  Key	  data	  management	  

contacts	  
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Data	  Management	  Plan	  for	  each	  data	  collecKons	  and	  datasets:	  
	  

Governance	   Roles	  &	  
Responsibili2es	  

Licensing	  

Repor2ng	   Versioning	   Dataset/Product	  
descrip2ons	  

Release	  workflow	   Provenance	   Cura2on	  

Link	  to	  Services	  
catalogue	  

User	  Consulta2on	   Communica2ons	  

Capacity	  
management	  

Sustainability	   Documenta2on	  

Support	   …	   …	  

All the necessary work so that users can work with confidence and clarity 

DOIs and Registries to be National and Internationally discoverable 
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Data	  Collec2on	  Management	  Traffic	  light	  to	  progress	  access	  
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Instruc2ons	  can	  be	  found	  at	  h]ps://datamgt.nci.org.au	  	  
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Data	  management	  plan	  online	  form	  
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Step	  3.	  Metadata	  Catalogue	  Crea2on	  	  
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ANDS is a member of the International Registration Agency called 
DataCite and so can offer DataCite DOI services. 

The Cite My Data service […] allow[s] registered [trusted] clients to mint, 
update & retrieve ANDS Digital Object Identifiers (DOIs) that identify 
research data.  

ANDS does not manage Digital Object Identifiers;   
ANDS only provides the infrastructure that allows minting and updating of 
Digital Object Identifiers in the global DOI infrastructure. Updating is the 
responsibility of the client that minted the DOI.  

Processes and policies need to be put in place by those utilising the 
product to ensure that appropriate maintenance practices underpin 
persistence.  

Users of the service are expected to have automated methods to both mint 
and update identifiers 

[The] service does not include a GUI interface. 
 
 

Cite My Data Service 
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Geonetwork is the technology for the master catalogue of NCI data.  
 
Geonetwork is being used for both spatial and non-spatial data. For non-spatial 
data, will use the spatial and temporal fields for relevant information (eg location 
where collection was made and over what time period the collection took place). 
 
The catalogue will maintain both information on web services as well as direct 
access (non-web services, and filesystems). 
 
 
NCI Catalogue for Users of NCI accessing data that may need to access data/
services hosted remotely still to be addressed… 
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GeoNetwork	  101	  

Model	   Current	   Future	  
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UML	   19115:2003	   19115-‐1:2014	  

Geospa2al	  
data	  –	  imagery	  

UML	   19115-‐2	  

Geospa2al	  
Services	  

UML	   19119:2005	  

Encoding	  of	  
19115/19119	  

XML	   19139:2007	  

Catalogue	  
Service	  for	  
Web	  (CSW)	  

OGC	  web	  
service	  

2.0.2	  

Standards… 

T. Mackey, NCI Data Citation and 
Catalogues Workshop, August 2014 
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ISO19115/19139	  model	  in	  levels:	  
1.	  Data	  collec2on	  –	  eg	  Climate	  and	  Weather	  
modelling	  

2.	  Series	  –	  eg.	  Landsat	  7	  
3.	  Datasets	  –	  Useful	  bundles	  of	  files	  
4.	  A]ributes	  –	  inc	  variables	  
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Geonetwork: Collection 
 (and Series) 

Dataset specific Geonetworks 

Dataset 1 Dataset 2 Dataset 3 Dataset n 

 
Dataset 1 
Dataset 2 
Dataset 3 
… 

CSW Harvesting and Cross-walks (eg RIF-CS Adapter) 

Full harvest of the metadata 

Full Search GeoNetwork 
Full Search GeoNetwork (or domain) 

Dataset 1 
Dataset 2 
Dataset 3 
… 

Domain Specific or User deep query 

NCI GeoNetwork architecture 
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GeoNetwork catalogue 

Lucene database 

DAP, OGC, …  
Services 

/g/data1 

/g/data2 

Supercomputer  
access 

Virtual lab 
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DataSet	   Variables	  
tos	   sos	   thetaoga	   so	   soga	   …	  

historical	   piControl	   rcp26	   rcp45	   rcp60	   rcp85	  

ACCESS1-‐0	  

ACESS1-‐3	  

BCC-‐
CSM1.1	  

BNU-‐ESM1	  

…	  
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•  GeoNetwork	  with	  typical	  search	  parameters	  used	  as	  keywords	  
•  Keywords	  which	  can	  be	  searched	  include	  model	  name,	  experiment,	  frequency,	  

variable,	  rip	  scenario	  
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GA NCI – Data collection  
if replicated 

GeoNetwork Harvesting at the collection level/dataset level  
   for partners/stakeholders? 

ANDS/RDA 
 
 

CSIRO 

Data generated  
/ modified at NCI  

TERN/IMOS NEII 
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CSW 
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Methodology	  –	  “Characterize	  Matrix”	  

We	  have	  analyzed	  the	  NCI	  collec2ons	  from	  a	  
few	  aspects:	  
Data	  source	  
Data	  ownership	  
	  

Who? 

How? Versioning	  -‐	  Dynamic	  data	  type	  
Granularity	  

What? DataCite	  schema	  	  
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Character	  Matrix	  for	  each	  collec2on	  –	  mapping	  the	  characteris2cs	  to	  
prepare	  for	  proper	  DOI	  and	  catalogue	  entries	  (in	  progress)	  
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NCI’s	  integrated	  	  high-‐performance	  environment	  
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Data	  movers	  VMware	   Cloud	  NCI	  data	  
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	  Raijin:	  
•  57,472	  cores	  (Intel	  Xeon	  Sandy	  Bridge	  technology,	  

2.6	  GHz)	  in	  3592	  compute	  nodes;	  
•  160	  TBytes	  (approx.)	  of	  main	  memory;	  
•  Infiniband	  FDR	  interconnect;	  and	  
•  10	  PBytes	  (approx.)	  of	  usable	  fast	  filesystem	  (for	  

short-‐term	  scratch	  space).	  
•  1.5	  MW	  power;	  100	  tonnes	  of	  water	  in	  cooling	  

Partner	  Cloud	  
•  Same	  genera2on	  of	  technology	  as	  raijin	  (Intel	  

Xeon	  Sandy	  Bridge	  technology,	  2.6	  GHz)	  but	  only	  
1500	  cores;	  

•  Infiniband	  FDR	  interconnect;	  
•  Collabora2ve	  plaKorm	  for	  services	  and	  
•  The	  plaKorm	  for	  hos2ng	  non-‐batch	  services	  

NCI	  Nectar	  Cloud	  
•  Same	  genera2on	  as	  partner	  cloud	  
•  Non-‐managed	  environment	  
•  Weak	  integra2on	  
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The rise of Virtual Laboratories 
• Provide a community driven approach to scientific computing 
• Built using 

• advanced High Performance/Data Intensive infrastructure 
• Reliable services and data – sometimes remote, information systems 
• Tools and Workflows 

• Leverages/Integrates large national and international investments in large scale 
community projects (Software Stacks) 
• Flexible connectivity between software stacks 
 
Can solve the challenge of establishing trusted results needed for scientific 
rigor. 
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Virtual	  Laboratory	  driven	  soTware	  paVerns	  

Basic	  OS	  
funcKons	  

Common	  
Modules	  

Bespoke	  
Services	  

Special	  config	  
choices	  

Super	  
SoTware	  
Stack	  

NCI Stack 1 
NCI Env 
Stack 

Workflow
X 

Analytics 
Stack 

2xStack1 

Modify 
Stack1 
Modify 
Stack 2 P2P 

Vis Stack 

Gridftp 

Take Stacks  
from Upstream 
And use as Bundles 
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NCI Core Bundles 

Community1 repo 
Community2 repo 

Virtual Laboratory 
Operational Bundle 
-  Git controlled 
-  pull model 
-  continuous integration  
   testing  

Reusable	  DevOps approach	  to	  building	  and	  operaKng	  environments	  
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Embedded	  managed	  data	  analysis	  pla.orm	  and	  service	  
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“Cubing”	  Landsat	  images,	  aligning	  with	  Earth	  Obs	  Data	  

Dice…	   	  &	  …	  

	  à
	  !
m
e	  
à
	  

Landsat	  	  
images	  

Tile	  	  
squares	  
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Collaboration: Bureau of Meteorology, CSIRO, NCI, ARCCSS 

Climate	  and	  Weather	  lab	  –	  more	  complicated	  wrt	  data	  
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A	  Standard	  Pa]ern	  for	  modelling	  to	  analysis	  

Model Configuration 
Database 
Initial- 
isation 
 
Input  
datasets 

System  
Config 

Model  
Config 

Data Management, Provenance, Publishing 
International Federation 

Analysis 
Interactive 
Analysis 

UV-CDAT 
Analysis/Viz 

Scalable Data 
Analysis 

Model Run Environment 
(accessdev.nci.org.au) 
•  Build 
•  Submit 
•  Record Results 
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NCI	  Virtual	  Desktop	  Infrastructure	  (VDI)	  
-‐  Using	  “Strudel”	  client	  (from	  Massive)	  for	  Linux,	  Mac,	  Windows	  and	  requires	  

TurboVNC	  
-‐  Uses	  NCI	  creden2als	  (LDAP)	  
-‐  Have	  customised	  versions	  of	  the	  desktop	  and	  considering	  how	  to	  best	  consolidate.	  
-‐  Standard	  NCI	  Modules	  environment	  provided:	  

-‐  The	  Centos	  OS	  environment	  more	  flexible	  than	  Raijin	  so	  can	  support	  GUI	  and	  Viz	  
packages	  be]er	  (eg	  Vistrails,	  various,	  OSGeo	  tools).	  

-‐  Raijin	  suite	  of	  sosware	  provided	  (undergoing	  por2ng).	  
-‐  Licensed	  sosware	  -‐	  bring	  your	  own	  license	  or	  connect	  to	  remote	  license	  server	  (eg	  

Matlab,	  IDL)	  

-‐  Resources	  
-‐  Provides	  dedicated	  node	  on	  the	  NCI	  private	  cloud	  and	  scalable	  
-‐  Ini2ally	  providing	  pool	  with	  set	  size:	  4CPU,	  20GB	  RAM.	  	  
-‐  /home	  and	  /short	  (different	  to	  raijin),	  /g/data	  access,	  and	  local	  SSD	  “local”	  for	  fast	  IO	  

a]ached	  to	  the	  session	  

-‐  Can	  reconnect	  to	  a	  session	  if	  needed	  for	  background	  processing.	  Time	  limit	  
provided	  on	  login.	  Will	  review	  how	  long	  an	  idle	  session	  will	  stay	  open.	  

VDI	  –	  finally	  releasing	  
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VDI	  
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