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Emergence of a Fourth Research Paradigm

1.  Thousand years ago — Experimental Science
- Description of natural phenomena EERfl=

2.  Last few hundred years — Theoretical Science
—~ Newton’s Laws, Maxwell's Equations... ¥ 5 i 5

3. Last few decades — Computational Science
- Simulation of complex phenomena & 14 =2
F— R
4. TDdEy — Data-Intensive Science
- Scientists overwhelmed with data sets
from many different sources

. Data captured by instruments
. Data generated by simulations
. Data generated by sensor networks

» eScience is the set of tools and technologies
to support data federation and collaboration

. For analysis and data mining
. For data visualization and exploration
- For scholarly communication and dissemination

This work is licensed under a Creative Commaons
e Attribution 3.0 United States License.
N " P,




HIERIBTET ST —ED0E
A Digital Data Deluge in Research

« Data collection 7—%uuss e

— Sensor networks, satellite
surveys, high throughput
laboratory instruments,
observation devices,
supercomputers, LHC ...

SensorMap
I = - 572 Functionality: Map navigation
* Data pro CESSI ng! 7 97]“ I ﬁ**ﬁ Data: sensor-generated temperature, video

E'lna|y3IS, V|Sual|zat|0n -aJtH1t camera feed, traffic feeds, etc.

— Legacy codes, workflows,
data mining, indexing,
searching, graphics

* Archiving 5—#{&76

— Digital repositories,
libraries, preservation, ...

This work is licensed under a Creative Commons Scientific visualizations S
: Attribution 3.0 United States License. NSF Cy’bEI'Infl'aStruc[ure reoort Hbrch 2007

R P /m.
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https://cos.io/our-products/open-science-framework/

European and Mediterranean Plant Protection Organization
Organisation Européenne et Méditerranéenne pour la Protection des Plantes
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* EPPO Global DB & EPPO codes
* EPPO Standards on Efficacy

Evaluation of Plant Protection
Products

* PQR - EPPO database on

guarantine pests

* EPPO database on Diagnostic

expertise

* CAPRA (Computer Assisted Pest
Risk Analysis)

* EPPO Pest Reporting System
(restricted access)

* EPPO Plant Protection Thesaurus

(EPPOIZHE)

* EPPO Standards on plant
protection products (312#£)

* EPPO Standards on phytosanitary
measures (1042 #£)



NFFA-Europe 5 nffa.eu

nanoscience foundries & free analysis
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ESFRIICE T De-M12TTNDESR

A lot of the research infrastructures
are really data infrastructures or
networks that bring together
datasets from existing facilities or
large single-sited infrastructures
that generate very, very large
amounts of data. It is no longer
possible or sensible to simply look
at the facility without also

ofessor John Womersley BIESFRIZEE John Womersley considering the data handling.

The emerging “e” component of
research infrastructure

1 ESFRI: The European Strategic Forum for Research Infrastructures

> BRI W( BLTHBRHICE G EEL TSI ISI1CD
NCHINEEESE RS 5. B CHENDR= A

NordForsk, “The emerging “e” component of research infrastructure,” 2016.10.2.

<https://www.nordforsk.org/en/news/the-emerging-201ce201d-component-of-research-infrastructure>
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Automated Research Workflow

ARWIIHAZE O RFKIBIZIET 5, Tf-. REOBRELELERT S,
—DT=6 . ARWHED - DIFHRE R CIERFIMTDEARINIDLETH S,
ARWIE . ENBFFOFHRECT—42707zy a3t ILDGE (F—LHY AT

RA)EWEET D=0 SHREGMREERETM I 210 TAITNRBETHS,

Sl BANFEROEFNEF. EZFIE OCRMTHEREDRRADLETHD,

ARW Components and Context

Workflow
i . Algorithms Data Storage
Tools vy
Compute
(metadata, Infrastructure

provenance)

Transparency Responsibility Repositories

Reproducibility Policies Best Practices

Data & Metadata Management

 NATIONAL
\ ACADEMIES

Automated Research ~
Workflows for
Accelerated Discovery

Closing the Knowledge Discovery Loop

Consensus Study Report

National Academic of Sciences, Engineering, and Medicine: “Automated Research Workflows for Accelerate Discovery: Closing the
Knowledge Discovery Loop”, The National Academic Press, 2022. Available: https://doi.org/10.17226/26532
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4 » Newsroom » All news » Data breach . . .
Data breach | fusueli™ 11 Biggest Data Breaches in
e = University - Australia (Includes 2022 EN
The Call Centre will operate 9am-5pm Monday to Friday (AEST) %d\l\ld)—%ﬂd)k?[i
Attacks) | o . LBAE 0
. Edward Kost 2 O tUS Zl“b_:)a)ﬁ%)\&
a updated Nov 22, 2022 o \2/9 EE&)—CL\E:L\O
> e 3. ProctorU
‘h’n'gg;ggz““““'s '”f'de"”efc’"d o L& October 4. Australian National University (ANU)
hameletid . . 5. Eastern Health
1 This wasn't asmash =

and grab. This was a

W diamond heist | ANU
‘ Vice-Chancellor,

Professor Brian

Q FINANCIAL REVIEW Neweed A 8

Blame falls on China after data a :

Accessing S h dt ger
i chmi 3 ... trove stolen in ANU cyber attack

O #A—XRFS)TEILKEF2019F ., KIFBRLGH A /N\—KE(IEL, 195
PTOHBERUOFZEDBEANBHRNRBELI=ESND,

difro -.‘ Media enquiries Message from the D ﬂ-’r/{_:&gwq:_u‘ig'zﬁ':lﬁt ‘ 'H:%HQE*LT-:E)O)-C&U =%)(_)[/

Government All journalists should contact ANU VC
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National Academic of Sciences, Engineering, and Medicine: “Automated Research Workflows for Accelerate Discovery: Closmg the
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AUSTRALIA’S NATIONAL RESEARCH DATA COMMONS

https://ardc.edu.au/about-us/our-impact/
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Figure 1.5: Open Science at the crossroads between communities and funders, organisations, and ministries

European Commission, “Strategic Research and Innovation Agenda (SRIA) of the European Open Science Cloud (EOSC)”, Version 1.0 21 June 2021

https://eosc.eu/sria
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Management of data and information in research

—a guide supporting the Australian Code for the Responsible
Conduct of Research

2. Responsibilities of institutions
2.1 Provision of training for researchers

2.2 Ownership, stewardship and control of research data and
primary materials

2.3 Storage, retention and disposal
2.4 Safety, security and confidentiality
2.5 Access by interested parties

2.6 Facilities

3. Responsibilities of researchers
3.1 Retention and publication
3.2 Managing confidential and other sensitive information
3.3 Acknowledging the use of others’ data
3.4 Engagement with relevant training

https://www.nhmrc.gov.au/about—us/publications/australian—code-responsible—conduct-research-2018
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] Project
0 People
1 Ethics and Security

» Information Security
Classification

(public/internal/sensitive/confi O

dential)

» Research involves:
v Human participant data
v Use of animals

» Ethics approval needed (y/n)

[0 Data Collection and Storage
» Data collection methodology

» File type, file format
» Storage location

https://www.lib.uts.edu.au/services/services—for-researchers/manage—your—information—and—data

https://www.youtube com/w t h =5uuvhPdcsqs&t= 128

Data Retention and Disposal

» Minimum retention period

» Data steward

» Commitments to destroy data
prior to end of retention period

Access and Rights

» Copyright and intellectual
property owners of data
created in project

» Access after the project

» Use of secondary or third-party
data

» Attach ethics approval, licenses

Research Workspace
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[ il
Researcher Houskeeping
Links to the Data Portal / —
RESEARCHMASTER
s‘\ﬁ%
4 74 \
WY

SYMPLECTIC

Research Information = -_
s = ——8Elements

REDCap 3
Secure web application for \
building and managing online
surveys and databases

o & labarchives 3w ¢

Researcher cloud-based product to enable
researchers to store, organize,
and publish their research data

Researcher

MINT 1] Student Management
el ine 9 (CASS)

\b a Other Future

¥ 'Research Apps #eecher
Future services as directed by Program
Board eResearch Steering Committee

High Performance Computing /

Cross disciplinary and long-tail ) : b Mid Range Computing
web based data repository v e
- LLLL]

eram n

9 ¥ aqazon

m s OME ™

Omero: Microscopy data management
and virtual-lab services AP\

omeka

E3el
B Aoure

linked to major facilities

Code-centred research and data-analytics
project management

Picture credit: Gerred Barthelot, Technical Architect, IT Infrastructure UTS

https://eresearch.uts.edu.au/2018/07/04/APRI_2018_provisioner/index.html
https://zenodo.org/record/4817188#.YkWdbeczYQ8
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Collecting and Storing your

Research data at UTS

Data Classifications
UTS confidential [[J] UTS intemal

E UTS sensitive

UTS public

Data workspaces for active
research

Office 365
OneDrive

Suitable data classifications

eResearch
Store

CloudStor

Omero,
git.research.uts.edu.au

eNotebooks

REDCap,
Qualtrics

Limesurvey

Data collection tool

Stored in Australia? *

NSW or Vic

NSW

May 2019 v2

Australia NSW Australia NSW NSW
Mobile app available? V] b:‘ O b:d (/] &): e
Can restore user data? ? 00D P ’:‘ ’:‘ No deletion o .,:‘
Storage limit? 1B * On request * 1TB ® Unlimited Unlimited * nla nia
Version control? @ D:C 0 @ 0 0‘ nia
External Collaboration? V] e V) (X ® /] O

Archival Storage

The data workspaces above are for when your research project
is in progress. Before you use them create a Stash RDMP
(Research Data Management Plan).

At the end of your project you should archive your data by
creating an Archival Data Record in Stash. You can upload
data within the Stash interface.

You can also use Stash to publish research data, providing it is
UTS public, to data.research.uts.edu.au.

Please contact eResearch-it@uts.edu.au if you have any
questions or need help.

' Data jurisdiction is important in the case of personal and health data due to privacy
legislation. Health records and information should ideally be stored in NSW.

2 REDcap is not available as an app but it does support app-based surveys for mobile
platforms.

* All options above has disaster recovery and backup/replication, but not all allow restoration of
a single user’s data. Therefore we recommend you also make backups.

* Individual file size up to 10GB. You can apply for more storage in ServiceConnect.
% Allocation is based on justifiable needs.

®You can apply for an increase in storage in ServiceConnect.

7 Individual file size up to 250MB but unlimited total storage.

https://www.lib.uts.edu.au/services/services—for-researchers/manage—your—information—and-data
https://www.lib.uts.edu.au/sites/default/files/2020-11/research_data_storage_options_for_uts_researchers.pdf
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