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NCRIS — National Collaborative Research Infrastructure

Strategy

~40,000 domestic & international users / year.

$3.3 billion invested since 2004, attracting > $1 billion in co-investment

24 active projects, > 200 institutions, > 1900 experts,

researchers & facility managers

Department of Education and Training

AR DO C

Australian Research Data Commons

National Collaborative Research
Infrastructu re Strategy (NCRIS)

stry  Education autha

NCRIS is a national network of world-class
research infrastructure projects that
support high-quality research that will drive N ational Research

greater innovation in the Australian Infrastructure for Australia
research sector and the economy more

broadly. Projects support strategically important research through which Australian
researchers and their international partners can address key national and global
challenges.



Forming the Australian Research Data Commons

3nds” nectar £ RDS

e 2017 - alignment
e 2018 —virtual organisation
e 2019 —incorporation, ARDC Ltd
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Challenges: skilled workforce
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Challenge

Findable
Accessible

| nteroperable

Reusable
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: Making data more FAIR

[ Questions across Combine with
l multiple sources other FAIR data

|

https://www.forcell.org/group/fairgroup/fairprinciples



2019 Nature study - >50% not aware of FAIR

(00 | am familiar with the FAIR principles I have previously heard of the FAIR principles but I'm not familiar with them [ I've never heard of the FAIR principles before now

Arts & Humanities Astron. & Planetary Science Biology Business

0O o . O

Chemistry Earth & Env. Science Engineering Materials Science
Medicine Physics Social Science Other

» N »

Source: State of Open Data
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https://www.natureindex.com/news-blog/what-scientists-need-to-know-about-fair-data

Challenge: Access to non-research data
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Minimum Temperature Anomaly (°G)

30th August 2018
Australian Bureau of Meteorology

hitp2fermer bomgoy.am
& Comemonvwoalth of Ausiralia 2018, Ausiralian Buroau of Melocrology 1D exhi: AWAR ssund: F10ERE018
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NASA levels of instrument data processing™*

0 Reconstructed unprocessed instrument data at full resolution.

1A Reconstructed, unprocessed instrument data at full resolution, time referenced, and annotated with ancillary
information, including radiometric and geometric calibration coefficients and georeferencing parameters
(i.e., platform ephemeris) computed and appended, but not applied to the Level 0 data.

1B Level 1A data that has been processed to sensor units (i.e., radar backscatter cross section, brightness
temperature, etc.). Not all instruments will have a Level 1B equivalent.

2 Derived environmental variables (e.g., ocean wave height, soil moisture, ice concentration) at the same
resolution and location as the Level 1 source data.

3 Variables mapped on uniform space-time grid scales, usually with some completeness and consistency
properties (e.g., missing points interpolated, complete regions mosaicked together from multiple orbits.

4 Model output or results from analyses of lower-level data (i.e., variables that were not measured by the
instruments but instead are derived from these measurements).

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA) 1986 Report of the EOS Data Panel, Vol lla: Earth Observing System Data and Information
A ‘ c System. Technical Memorandum 87777, National Aeronautics and Space Administration (NASA) Washington DC.
Referenced in Bose, R. and Frew, J. “Lineage Retrieval for Scientific Data Processing: A Survey” ACM Computing Surveys, Vol 37, No. 1, March 2005, pp. 1-28
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Challenge: Trusted data

A?DC

Australian Research Data Common

Data repository core level certification based
on the DSA-WDS Core Trustworthy Data
Repositories Requirements

Trusted Repositories Audit and Certification
TRAC)

—_—
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http://www.coretrustseal.org/requirements/

Challenge: Sensitive data

Bl .\ mrovetionss.com

DENHAM SADLER| DECEMBER 5, 2018 l

Health research
starved of data

[specirveports [l
i

Cost savings: Better access to data would
deliver improved health outcomes, and save
money

Srinivasan, U., et al, 2018, Flying Blind: Australian Researchers and Digital Health,
A ‘ c Volume 2: Health Data Series, Digital Health CRC

Australian Research Data Commons
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Challenge: Spatial data

Microscopy
imaging

Medical
imaging

A?DC

Australian Research Data Common
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Technologies...

I NEED TO KNOW WHY MOVING

OUR APP TO THE CLOUD DIDN'T

AUTOMATICALLY SOLVE ALL OUR
PROBLEMS.

AR DO C

Australian Research Data Commons

YOU WOULDN'T
LET ME RE-
ARCHITECT THE JUST PUT IT
APP TO BE
CLOUD-NATIVE.

@ScoltAdamsSays

Dilbert.com

CONTAINERS.

11-08-17 © 2017 Scott Adams, o /Oist. by Ancliews McMesel

YOU CAN'T
SOLVE A
PROBLEM JUST
BY SAYING
TECHY THINGS.

L

KUBERNETES.




Facial recognition
Voice assistants
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Technologies: Al

AR
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AFR 100 Women of Influence 2019
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ARDC # The Australian Research Data Commons

Together with partners, we will build the commons

Australian Research Data Commons



ARDC in Context: Digital Data and eResearch Platforms

This national eResearch infrastructure area is a cross-cutting capability that serves
research collaboration, modelling, data and data analysis needs. It comprises

; identity, access and authentication services [AAF]; high
performance and cloud computing resources [NCI, Pawsey]; management of and
access to research data; the development and adoption of new digital research
techniques; and the integration of all those elements to create digital environments
researchers use every day [ARDC]. Research increasingly depends on digital evidence
and related data and on digital methods as a new means to progress ideas and
advance knowledge. As such, the ability to support those activities through more
effective digital data and eResearch platforms becomes critical

(2016 National Research Infrastructure Roadmap)
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ARDC's areas of activity

Discovery, Analysis, Curation Infrastructure

Analysis Tools Visualisation Tools

National Information Infrastructure

Data Assets

Underpinning Infrastructure

HPC / HTC Network Identity & Access
Infrastructure Infrastructure Management

Australian Research Data Commons



ARDC — The Australian Research Data Commons E\IQBIS:

Infrastructure for Australia

An Australian Government Initiative

ARDC supports research across all
disciplines: to enable world leading
research, facilitate accelerated
innovation, and enhance researchers’
ability to translate outputs into societal

Australia’s

b e n eflt research data

commons

A?DC

Australian Research Data Common
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ARDC — Five Themes NCRIS

National Research
Infrastructure for Australia

An Australian Government Initiative

Coordination and Coherence

o _ , The Commons
Facilitating an “Australian research data commons”
People and Policy i
Transforming culture and community /S;'f’t;are;d\
Data and services SREormE
Maximising the value of Australia’s data assets 22:3.22?

Software and Platforms
Enabling research insights & supporting collaboration

Storage and Compute
Providing foundation infrastructure

AR DO C
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Data and Services: Maximising the value of Australia’s data
assets

 Reference data collections

* Sensitive data and approaches, platforms and services to
manage, collaborate over and share this data

* Data archives and trusted data repositories National Data Rainforest

- Reference
Collections

* Ongoing support for Research Data Australia

and associated data publishing services

- Community
Collections

\J u;’
( l
Q \‘ 4 N Data for Efficiency,
i\ -— Integrity, Reproducibility.
SR LT LT

Research Institutions,
Govt Agencies, Utilities,

A ‘ c National Facilities....

Australian Research Data Commons 21

(Research Vocabularies Australia,
DataCite DOI, etc)



http://researchdata.ands.org.au/

Data and Services: Maximising the value of Australia’s data
assets

19 20 21 22

1. NRI Clusters

sanIANOY

_________
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Some examples...

_

NRI Clusters

National data assets

Public sector bridges

Emerging collections

Institutional underpinnings

Health Studies Data Asset

i

Australian Research Data Commons

Developing the Water and Energy Supply and Consumption Data
Standard

Enactment of the Agricultural Research Data Federation (AgReFed)
Data and Stewardship and Governance Framework and the formation
of AgReFed

Preserving the Australian Census - 250 years of population data for
Australia

Overcoming pinch-points in ingesting, cataloguing and accessing
(meta)data for the development of a national language data
commons

FAIR Simple Scalable Static Research Data Repository Demonstrator

What large clinical data sets exist across the member organisations of
MACH, Melbourne and how can we collate and curate them to
maximise research outcomes?

AURIN

Federation Uni

ADA

Uni Queensland

UTS

Melbourne Uni

23



Software and Platforms: Supporting collaborative research

* Deliver world-leading informatics capabilities

* Priorities:

* Areas of initial focus: VLs (or platforms..)

AR

* High-quality data workflows
* Analysis capabilities

e Data to Modelling

* What does VL V.2 look like?
e Build on existing VLs

* Open up for new VLs

C

Australian Research Data Commons

A proje
to radic

Murchison Widefield Array

All-Sky Virtual Observatory

Tinker

Welcome to Tinker!
This website is a place to leam, explc

collaborate with all things Digital Hu

Tinker is a prototype Data Enhanced
(DEVL), designed to support Australi:
Humanities, Arts and Social Science:

This online workspace encourages e:
to build skills and confidence for tho:
tools and methods in HASS research.

Take a look around.

‘Open #https:/ftinker.edu.au/# on this pags in a naw tak

DIGITAL METHCDS «

n ecoclohj;ﬁil

47240 Results

Publisher
Filter...

Commonwealth of Australa
[Geescience Australial

Data Centre
Bureau of Mineral Rescurces,
Geology and Geophysics
Grostience Australia
Commonwealth of Australia
[Australian Geospatial-Inteligence
Crganisation)

AusTalian Institute of Marine
Sricnce (AIMS)

Office of Environment and Heritage
IDEH)

Bintegional Assessrent Programme

The Commonwealth Sclentific and
Industrial Research Oreanisation

Login Register

TOOLE = DATA = RESOURCES = Q

Teat Analysls tools -

Dashboard  Workspace

Enter search terms ...

8 How Do | Use This Selection?

Land capability survey - Hunter 1:100,000 mag

Indexed: 1 April 201%

The Hunter land capability map covers the area delineated by the Hu
region of Tasmania Land Capability attributes recorded include Lane
revised Tasmanian Land Capability Handbook by Grose (199%) A writ
referred to as Moreton, .M., 2002, Land Capability Survey of Tasmz
Tasrnania. Australia. It alse incorparates a paper copy of the Hunter r

Provider: Tasmania Thelist
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cg{eseat’Data Cloud

P o

eegcloud: EcoScien

What does this project enable? What is the impact?

e Access to more trusted data * Analyses and models of the
GlobalArchive fish data in ecocloud

e Species trait modelling analysis supports National State of the

tools Environment reporting and adds value
* Data portal with access to climate to the millions of dollars already
and Essential Environmental invested in the dataset

measures data

* Training to ensure effective uptake

AR DO C
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Characterisation Data Enhanced Virtual Lgboratory

- —

o |

What does this project enable? What is the impact?

* Rich online environments for e Researchers are creating detailed
characterisation in the cloud and on images of an important class of cell
HPC platforms for specific areas surface receptors, with the prospect

of identifying new and/or better
drugs. Sexton (NHMRC Senior
Principal Research Fellow) &

* Development of a national network of
characterisation informatics experts

* Production of a national training . colleagues are studying ~20 different
network and program of work to uplift  types of G protein-coupled receptors
data skills across characterisation and the roles they play in diseases
users such as diabetes, obesity and

cardiovascular disease

AR DO C
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AR

Australian Research

www.usegalaxy.org.au

GALAXY AUSTRALIA

= Galaxy

AUSTRALIA

A complete bioinformatics analysis platform with:

Kip X 0w
>621k 946 213

bioinformatics jobs run bioinformatics tools reference genomes

O ...and on average 2 new tools or references added weekly on user request

Toxicology and
\‘ Drug Discovery

% Cardiac

~n Ne e Agricu ture an
@ A tl’ ,‘j’ land management @

ho8\ Infectionand

L4 J
ta Ecology @4 immunity

Supporting published research across many areas:

Cancer

Obesity

ﬁ[&il Evolution

B 54

3

= publications | studies used the
mentioned | GVL in their
S theGVL publication

An active and engaged user community

4545 -

registered users.

724 active users (last 90 days)

User growth 2016 - 2019 Q2

[@30

Australian
Universities

Registered users in Australia from:

322

Medical Research
Institutes or Organisations

019

Other Research
Organisations

4 1064

people trained in
hands-on
workshops

teaching courses

utilising GVL
annually

Users per domain

@ eduau Users represented
@ .govau across
® orgau
@ com-au
© edu
other
internatio-

organisations

Users represented
across

49

countries

e
3

‘ We have sequenced well over 500 transcriptomes/genomes, and routinely use Galaxy Australia, powered by the GVL, for many
bioinformatics processes. It is easy to use, has high computational power, a sophisticated support structure and enables global

collaboration through straightforward data sharing. We greatly appreciate the service.”

- Dr Fabio Cortesi and Prof Justin Marshall, Queensland Brain Institute

Science Advances 2017 3(11), eaao4709

. . THE UNIVERSITY
Project partners: OF QUEENSLAND

AUSTRALIA

R(;n

ESEARCH k .
CoMPUTING .
CENTRE qcrf Melbourne Bioinformatics

Funded by the Commonwealth Government
National Collaborative Research Infrastructure
Startegy (NCRIS). Co-investments have also
been made by project partners.

ARDOC NCRIS '8

National Research
Infrastructure for Australia
Australian Research Data A i =

All statistics are Jan 2016 - Aug 2019

o BIOPLATFORMS
AUSTRALIA




2019 Platforms Call — successful projects

* Environments to Accelerate Machine Learning Based Discovery

e E-Research Institutional Cloud Architecture (ERICA)

Transport (HASS/Eng)
$1,482,000 (12%)

 BioCommons Bring Your Own Data (BYOD)

HASS
$1,906,539 (16%)

Australian
BioCommons

Cross- disciplinary
$1,084,800 (9%)

A ‘ c $1,590,000 (13%)

Australian Research Data Commons

Characterisation
$1,980,000 (17%)

Health & Medical
$1,600,000 (13%)

BioSciences
$1,500,000 (13%)

Agriculture & Environment
$855,000 (7%)

28



Storage and Compute: Providing foundation infrastructure

 Reward the provision of FAIR data, tools & resources while
supporting infrastructure agility

* impact metrics to be part of the “reward” mechanism in the longer term

* Reflect who is responsible for FAIR assets

* To support sustainable models

* Foster a constructively competitive
underpinning infrastructure environment

* Areas of initial focus:
Open call for Storage and Compute project/proposals

e “consumption” based funding o ——

e avoid capital cliffs

. . From 10 April 2019, we are inviting

e potential challenges around co-investment organisations involved in the
Australian research sector that have
a passion for technologies,

e Short, medium, and long-term priorities T

underpin a national research data

commons to submit their project
proposal to ARDC.

AR DO C
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People and Policy: Transforming culture and community

* Policy

* Workforce development, Skills

Program

* Collaborations/Partnerships

« Communities (bringing together
participants)

e Skills community broker

* Areas of initial focus
* |Initial scoping and mini-projects
e Skills summit

AR DO C

Australian Research Data Commons

b

Australian Research Data Commons

A= ]

~ Ewvents -

The Australian eResearch
Skilled Workforce Summit

29 - 30 Jul 2019
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£ Mentimeter

Who is in the audience? (can choose more
than one option)

Other ®

Peak bodies ®

@ Institutions

eResearch service ®
providers

. .
isciplines © NCRIS Capabilities

& 107

Rank these 5 items needed for cultural change
in terms of where effort is most needed now.

Incentives eg
caraeer paths and
recognition

Skills and training
delivery

Policy change eg
by govt and
funders
Communities for
h knowledge transfer
and networks
Infrastructure eg
h learning material
repositories

£ Mentimeter

20

Our 1-25% 25-50%
training
can meet

demand

Australian Research Data Commons

With regard to training initiatives that you're involved
with, by how much does demand outstrip supply?

£ Mentimeter

14
13
8
100- 200- 500%+
200% 500%




Skilled Workforce Summit — key outcomes

# 1 — Identified the sector’s priority
areas of concern

#2 - Reinforced the need for the
national coordination by ARDC

Goal: to ensure researchers have
the awareness, skills and support to
realise the benefits of high quality
data assets and infrastructure

AR DO C
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The details...

ARDC BUDGET (AUS MILLIONS)

ARDC Engagement & Operations

People & Policy '

Data & Services

Platforms & Tools

Storage & Compute

Flagships

AR DO C

Australian Research Data Commons

50

60

70

2016 NATIONAL RESEARCH
INFRASTRUCTURE
ROADMAP

33
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Coordination and coherence
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Infrastructure for Australia

National Research

The role of ARDC

An Australian Government Initiative
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“BUT PIPN'T YOU ONCE TELL US THAT, ‘THE WHOLE
IS GREATER THAN THE SUM OF ITS PARTS?" ”
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Theme: Data for real world impact

rd-alliance.org
@resdatall #RDAPlenary

A ‘ D c RESEARCH DATA ALLIANCE

Australian Research Data Commons

2020 WL T
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Transforming digital infrastructure to support
leading edge research and innovation

ARDC

Australian Research Data Commons

NCRIS

Natenw Ressarch
Intrastructure tor Australia
oAb b vren o by



