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Rising tide of data

‘A fundamental characteristic of our age is the

rising tide of data – global, diverse, valuable

and complex. In the realm of science, this is

both an opportunity and a challenge.’

https://ec.europa.eu/eurostat/cros/content/riding-

wave_en

https://ec.europa.eu/eurostat/cros/content/riding-wave_en






Long tail of data



www.ibmbigdatahub.com/infographic/four-vs-big-data

http://www.ibmbigdatahub.com/infographic/four-vs-big-data


Fourth Paradigm

‘Increasingly, scientific 

breakthroughs will be powered by 

advanced computing capabilities 

that help researchers manipulate 

and explore massive datasets.’

https://www.microsoft.com/en-

us/research/publication/fourth-

paradigm-data-intensive-scientific-

discovery/

https://www.microsoft.com/en-us/research/publication/fourth-paradigm-data-intensive-scientific-discovery/


Big Data examples

http://www.stfc.ac.uk/files/impact-publications/big-data-

big-impact/

‘Big data is helping us to learn more about

the Universe we live in, and to answer

some fundamental questions. Reaping

all of the benefits that big data offers us

means constant innovation in computing

and communications.’

http://www.stfc.ac.uk/files/impact-publications/big-data-big-impact/


Changing 
attitudes to 
data
‘Open inquiry is at the heart of the 

scientific enterprise. Publication of 

scientific theories - and of the 

experimental and observational 

data on which they are based -

permits others to identify errors, 

to support, reject or refine 

theories and to reuse data for 

further understanding and 

knowledge. Science’s powerful 

capacity for self-correction comes 

from this openness to scrutiny 

and challenge.’ 
https://royalsociety.org/topics-
policy/projects/science-public-
enterprise/report/

https://royalsociety.org/topics-policy/projects/science-public-enterprise/report/


The Spanish Cucumber E. Coli. This genome was 

analysed within weeks of its outbreak because of a 

global and open effort; data about the strain’s genome 

sequence were released freely over the internet as 

soon as they were produced.



Reproducibility crisis

http://www.nature.com/ne

ws/1-500-scientists-lift-the-

lid-on-reproducibility-

1.19970

Science appears to have 

an issue with 

reproducibility. A survey 

by Nature revealed that 

52% of researchers 

believed there was a 

“significant reproducibility 

crisis” and 38% said 

there was a “slight 

crisis”.

http://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970


Rising tide of data

Royal Society publishes “Science as 
an open enterprise” – written by 
Geoffrey Boulton
Influential in EU/UK

Productivity & Irreproducibility

Paul et al. (Nature Rev. Drug Discov. 9, 

203–214; 2010

Calcoen D, Elias L, Yu X. (Nature Rev. Drug 

Discov. 14. 161-2; 2015



Research data as a valued output

• Funders are seeing research data a 
publishable output

• Journals are requesting data alongside the 
article

• They expect data to be managed (Code for 
responsible conduct of research)

• They expect it to be available for further 
research



Productivity 
commission 
report
Extraordinary  growth  in  data  generation  and 

usability  has  enabled  a  kaleidoscope  of  new 

business models, products and insights. Data 

frameworks and protections developed prior to 

sweeping digitisation need reform. This is a 

global phenomenon and Australia, to its detriment, 

is not yet participating.

Improved data access and use can enable new 

products and services that transform everyday 

life, drive efficiency and safety, create productivity gains 

and allow better decision making. 

https://www.pc.gov.au/inquiries/completed/data-

access/report

https://www.pc.gov.au/inquiries/completed/data-access/report


Four transformations

• Building a data advantage

• Innovative approaches and tools

• Increase (inter)national collaboration

• Translating research outcomes 

Requires FAIR data



What are the FAIR data principles?

https://www.force11.org/group/fairgroup/fairprinciples

https://www.force11.org/group/fairgroup/fairprinciples


PetaJakarta project

http://smart.uow.edu.au/projects/petajakarta-

org/index.html

The project was acknowledged by the US Government 

when their Federal Register cited SMART’s 

PetaJakarta.org project as an example of best practice 

for using crowdsourced information in an emergency 

situation.

http://smart.uow.edu.au/projects/petajakarta-org/index.html


SheepCRC
Ramselect and AskBill

http://www.farmonline.com.au/story/4667853/askbill-

answers-producers-most-important-questions/

http://www.farmonline.com.au/story/4667853/askbill-answers-producers-most-important-questions/


Health Tracker project

http://www.theage.com.au/victoria/health-tracker-do-

you-live-in-victorias-fittest-postcode-20170429-

gvvd5v.html

http://www.theage.com.au/victoria/health-tracker-do-you-live-in-victorias-fittest-postcode-20170429-gvvd5v.html


Services and skills required

• Need for high reliability data 
• Need for high reliability data services
• Need for high reliability data computation
• Need partnerships between researchers and 

skilled data technologists



Links on Privacy and Ethics

• ANDS guide on sensitive information and 
deidentification

http://www.ands.org.au/working-with-data/sensitive-data/ethics-and-data-sharing
http://www.ands.org.au/working-with-data/sensitive-data/de-identifying-data
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