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Open Data

“Open data, by definition, should be freely available, easily discoverable,
anonymous, accessible and published in ways and with licences that allow
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...while ignoring the effects of gravity. ...in a vacuum.
Assume a spherical cow of uniform density.

CAN'T,
BREATHE,

*beep* theoretical physicists

How do you sleep at night?

Cartoon by Abstruse Goose
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FAIR

Findable

Reusable

Accessible

A?DC

Australian Research Data Common



FAIR: Why do we care?

“the annual cost of not having FAIR research data costs the European
economy at least €10.2bn every year. In addition, we also listed a number
of consequences from not having FAIR which could not be reliably
estimated, such as an impact on research quality, economic turnover, or
machine readability of research data .. we concluded that these
unquantified elements could account for another €16bn annually”

European Commission, Cost-Benefit analysis for FAIR research data, 2018
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Second Law of Thermodynamics

Work is generally required to produce order
out of disorder, so energy must be used to
produce a highly ordered state.
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The Wombles of Wimbledon Common

AR DO C

Australian Research Data Commons



A GUT

THE UNIVERSITY
OF QUEENSLAND

AUSTRALIA

CREATE CHANGE

o

=
*BE &
53

W' SYDNEY

UNIVERSITY gu I S

MACQUARIE OF WOT.LONGONG TN
University AUSTRALIA

£PONEY. AULTIALIA

AUSTRALIA

THE UNIVERSITY 1
«ADELAIDE Fnl m(niseltr.sv

ADELAIDE SDUTH AUSTEALIA

UNIVERSITY

Curtin THE UNIVERSITY OF
University WESTERN AUSTRALIA

EDITH COWAN

£
<
e~

.
Sy
Australian National
University

. federation
B, orsity

Al

THE UNIVERSITY OF
MONASH Uniersity !

MELBOURNE

UNIVERSITYqf
TASMANIA

@ HOST INSTITUTION



ARDC — The Australian Research Data Commons

Purpose: to provide Australian
researchers with competitive advantage
through data.

Mission: to accelerate research and
innovation by driving excellence in the
creation, analysis and retention of high-
quality data assets.

A?DC

Australian Research Data Common

Australia’s

research data
commons

NCRIS

National Research
Infrastructure for Australia

An Australian Government Initiative




ARDC’s Areas of Activity
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Outreach, Training, Support, Advice, Consultation, Policy

Discovery, Analysis, Curation Infrastructure

Analysis Tools Visualisation Tools
Data Management Tools

Virtual Labs, Platforms, Gateways

National Information Infrastructure

National Catalog Identifiers Standard Terminology

_-------_------_--_------1

Data Assets '

Underpinning Infrastructure

HPC / HTC Cloud Compute
Infrastructure Infrastructure

Data Retention
Infrastructure

Network .
W Identity & Access
Infrastructure
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NCRIS

National Research
Infrastructure for Australia

An Australian Government Initiative

DDeRP

AAF

AARNet

ARDC

NCI/Pawsey

Outside DDeRP

(e.g. commercial)



ARDC — Four Themes

4 )
Data &

Services

Connecting the ARDC Accelerating research insights
and supportingcollaboration

Providing foundation
infrastructure

Providing competitive advantage to
Australian researchers by improving
the discoverability, accessibility and
usability of Australia’s research data
assets.

National Data Assets

National Information Infrastructure

National Data Capability
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Our Core Strategic Themes

Platforms & Software

* Transforming research through
establishing advanced platforms that
help more Australian researchers

* Developing a research software
agenda for Australia

* Creating portfolio of shared
eResearch software services that can
be integrated into other solutions
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NCRIS

National Research
Infrastructure for Australia

An Australian Government Initiative

Data & Services

Creating national data assets with
our partners to increase research
innovation and efficiency

Providing national infrastructure
services that accelerate wide
uptake of FAIR

Improving discovery linking and
citation of data



Our Enabling Themes

Storage & Compute

 Nectar Research Cloud (hardware
refresh, support for ARDC projects
incl. GPUs, Kubernetes)

e Data Retention project — changing
the storage of nationally significant
data collections
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NCRIS

National Research
Infrastructure for Australia

An Australian Government Initiative

People & Policy

Policy focus to advance FAIR
agenda

Providing national training
activities - e.g. FAIR 101

Mapping the skills landscape



Platforms 2019

Environments to Accelerate
Machine Learning Based Discovery

E-Research Institutional Cloud
Architecture (ERICA)

Coordinated Access for Data,
Researchers and Environments
(CADRE)

Australian Imaging Service Using a
Distributed Federation

Establishing Australia’s Scalable
Drone Cloud

BioCammans BYQD Expansion
Project

FAIMS 3.0 Electronic Field
Naotebooks

EcoCommons Australia

Australian Characterisation
Commaons at Scale (ACCS)

Australian Transport Research
Cloud (ATRC)
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B NCRIS © Institution ® Industry B Other

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

$1,980,000 (17%)

HASS
$1,906,539 (16%)
Health & Medical
$1,600,000 (13%)
Cross-disciplinary
$1,084,800 (9%)
BioSciences
$1,500,000 (13%)

Environment . .
$1,590,000 (13%) Agriculture & Environment
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Capacity 2019-20

Nectar Research Cloud

of file storage

Usage 2019-20

Users running

virtual machines Australian universities

Projects

Medical research institutes

Supporting since 2012

A
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ARDCLC
Nectar

Research Cloud

Publicly funded
research agencies

Collaborative

multi-institutional projects NCRIS capabilities

ARC Centres

All 22 top level of Excellence

fields of research (FOR codes)

Cooperative

New registered users
Research Centres

Virtual Laboratories
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Second Law of Thermodynamics

“The...ultimate purpose of life, mind, and
human striving: to deploy energy and
information to fight back the tide of entropy

and carve out refuges of beneficial order.”
— Steven Pinker




Data & Services — Data Assets Program

Emerging Collections Incubate the development of emerging national scale collections.

Health Studies Australian National  Build a (distributed) national data asset from the outputs of NHMRC funded health
Data Asset studies to enable meta analysis, guideline development and data linkage.

Cross-NCRIS National Data Assets Establish cross-NCRIS facility collections to support multi-domain science and research

translation.

Australian Data Partnerships Establish and develop national data assets to support leading edge research & broader
impact.

Public Sector Bridges Optimise use of and access to public sector data for specialised research purposes

beyond the agencies’ core business.

Institutional Underpinnings 1. Catalyse system-wide good institutional practice for FAIR data.
2. Support distributed national scale assets.
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National Data Rainforest
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Institutional Underpinnings

 Develop a coordinated approach to research data management across
Australia’s universities

* Create a jointly-agreed framework for the management, sharing,
retention and disposal of data

e (Catalyse system-wide good institutional practice for FAIR data
e Support distributed national scale assets




Data Retention Project

Moving from hardware support to maximising impact

DataCite

FIND, ACCESS, AND REUSE DATA

Support for collections using 13
mandatory criteria that aligns with
DataCite’s metadata criteria
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ID Concept
Identifier
Creator

Title

Publisher
Publication year
Subject
(Contributor)

Edable / \ccess'bhe
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* Resource Type

e Alternate Identifier
e Related Identifier

* Size

* Rights

* Description

* Funding Reference

nteroperable




Digital workforce capacity maturity model

Maturity
Level 3 Coordinated approaches
Embedded Embedded practices
Cultural acceptance
Ongoing evaluation
Level 2 Digital skills and frameworks focus
Developing Training needs assessment
Communities develop
Career paths evolve
Broader enablerssu
Level 1
Basic
Level 0
None
Time
A ‘ c OECD (2020), "Building digital workforce capacity and skills for data-intensive science", OECD Science, Technology

and Industry Policy Papers, No. 90, OECD Publishing, Paris, https://doi.org/10.1787/e08aa3bb-en.
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https://doi.org/10.1787/e08aa3bb-en

Skills Landscape

Roles

Researchers

Data Scientists

Research Software
Engineers

Institutional Senior
Research Managers
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Data Infrastructure
Managers

Data Managers

Skills

Data Governance

Data Librarians

FAIR Principles

Data Archivists

Data Management

J

Data Custodians

Data Generation &
Use
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Skills Landscape

Communities for skills and workforce development

Data Stewardship Skills

Data Governance FAIR Data Principles

Policies & Standards J FAIR Outputs J Discovery & Reuse

FAIR Technical
Environment J

Data Management

Working with Data J Preserving Data

Data User and Generation Skills

Data Methods J Data Infrastructures J

v
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Data User & Generation Skills

Skills which are useful for researchers and other data generators to ensure their data is, at the outset, structured and
managed in such a way as to facilitate (re)use, high quality, and reflection of impact.

Data Methods Data Infrastructures Data Stewardship Skills
Data Analytics J Data Repositories J Policies & Standards
Collection & Capture J Data Portals J Working with Data
Compilation, de.rlvatlon & J Platforms/Facilities/Resources J FAIR Outputs
aggregation
Simulation & modelling J Access Management J
Reproducibility & Replication J Citation & Impact Tracking J
Data Visualisation & Storytelling J
v,




Translational Research Data Challenges

START
WITH A SOCIETAL
PROBLEM
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IDENTIFY
THE DATA
CHALLENGE

BUILD
AND APPLY DIGITAL
INFRASTRUCTURE

Driving innovative digital infrastructure for bushfire research
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Transforming digital infrastructure to support
leading edge research and innovation

AR DC
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NCRIS

Naotens Ressarch
Intrastructure for Australia
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2019-2020 Highlights

* Collaboration - platforms, National Data Assets
* Coordination — Skills, ARDC Nectar Research Cloud container orchestration

* Transformation — Data retention, Translational Research Data Challenges RDC -
Bushfires
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