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Data output is growing rapidly

0%

of all the data in the
world has been generated
over the last 2 years’
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Scientific data output increases at
an annual rate of 30%?

2008 2009 2010 20M 2012 2013

CRENERONNRORURGRERNRRRIERTRRORD

Time and money is wasted, impacting
on science and society
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Since 2000, over 80,000 patients have taken part in
clinical trials based on research that was |ater retracted
because of error or fraud®
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The number of
retractions due

to error has grown
over fivefold since
19907

Despite significant investment, data is not being
managed effectively

$1.5

TRILLION

is the current estimated
total global spend on R&D,
which could be at risk?

80%

In one study, the odds of sourcing

with 80% of datasets over 20 years
old not available*
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datasets declined by 17% each year,

Much of the data remains unverifiable

4%

of the resources used across 238
published studies could not be
identified, making verification
impossible®

Funders now require data management
and sharing policies

countries have signed up to
the "Declaration on Access to
Research Data from Public
Funding"™®

Key funding bodies such as the
NIH, MRC and Wellcome Trust
now request data management
plans be part of applications®'®
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Fortunately, digital tools like Projects & figshare make it
easy to store, index, search, share, cite and backup data

A Projects license
can be purchased for
less than the cost of
a large pizza

Over 1 million itermns of research
data have been uploaded to figshare
for safe storage

If you love science, then protect your data.
Practise safe science

Part of the Digital Science family
projects.ac | figshare.com
D204 Projects www. prnjEcls ac
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What do we need?

Data storage services that are reliable

And that are quick to provision

Clarity over what we are entitled to

Services that integrate well into research

workflows and practices
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What do others need?

Open data
Discoverable data
Well documented or self-describing data

Reliable data (or at least the quality is
assessed)

Data that can automatically configure itself
to our needs
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Turning the question around

Not: How do | want to describe the data? But rather:
What does a future data consumer need to know?

So, as well as asking:
How do we share our data?
...we should also be asking:

What kinds of data descriptions are demonstrably
useful to facilitate data reuse?
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For too long, we have taken a ‘producer’s view’ of how to describe geographical information

Note that ‘what a consumer wishes to know’ implies that we understand their context/task
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Migration Process

May link to data cbjects stored in May link o data objects stored in

selection, migration,
assignment af

Collaboration Publication
Curation Boundary Curation Boundary
This domain involves the core research This domain invelves researchers This domain involves the public sphere
team as they undertake the research, outside the core team as they {publication in the sense of making
usually within a single institution, collaborate with colleagues, often public). Access will usually be open to
Access is often tightly controlled as across institutions. Access is more all.
hypotheses and analyses are developed. open, but not everything is shared.

Wersion |4, httpdfandrew.treloarnet!, 07DecO7

Andrew Treloar, Australian National Data Service (ANDS)
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Storage Solutions

Backup Service: taking a snapshot of the current
stare, just in case...

File Sharing Service: (like DropBox) for
collaborative work on ‘active data’

Data Publishing Service: (like figshare) to publish
& discover data, capture metadata and track
Impact

Archive Service: planned, long-term data
preservation for important resources

Fast Data Transfer for accessing remote science
equipment Centre for eResearch

Tne University of Aucidland



Data Lifecycle Services

* Creating Data Management Plans (DMPs): good
practice, and increasingly required by funders

* Data Ethics Advice: privacy, encryption, access
considerations, disposal

* Database Design: for ease of data management
and preservation

* Data Publication advice: including metadata,
ownership and licensing
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Data Management Plans (DMPs)

* They describe how (and when) you will take
care of, and share, your data

* They show funding agencies they can trust
you in turning their money into data

* They help IT support groups understand
your needs

* They allow the institution to know what we
have, and when we can delete it.
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EXPLAIN IT

gontextualise your material and dato

Dasoribe the circumsEnces prevaling &t the
fime of Jour researcl and e farame s withh
whilch you were working

desoribe yaur research process

Help peopie understand your material ang data
in the fulire by explaining why you used 3
particuiar methodology, or how you analysed
your data
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make multiple copies
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wse open file formats where possible
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control wha can access your files
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http://www.lib.cam.ac.uk/dataman/pages/preservation.html

STORE IT SAFELY
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Mest funding agencies respond pasitivaly io
you making your material and datm avalable
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your moberinl

Considar making your reseanch openly avalabie.
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redact or emborge when necessary
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BROWSE UPLOAD

wag THE UNIVERSITY
OF AUCKLAND

Discover research from The University of Auckland

NEW POPULAR CATEGORIES SEARCH

it M by
e st
]
-
...... TR S gt 11
[res—
[y -
A - Bt B fo s - i—
ISEF2008: Religion N IS5P2013: Mational identity Il IS5P2009; Social Inequality IV ﬁ:ﬁbﬂﬁmm from CyberGiS
Philiy Dand LT Cara Cotirnd + AR08 Pl G [0

Wk Gatagan

Carniire for eRasazrer)

Tne University of Aucidand



MY DATA BROWSE
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ISSP2013: Nation

Version 2 v 1409 by Peter Boxall, Gerard Cotterell, Martin von Randi

isspl

The first ISSP survey administered by COMPASS Research Centre at the Uniy
Auckland, with funding support from its Business School. Three years after Pro|
Philip Gendall retired from contributing to the international programme, COMPA
worked to camry on this fine tradition, branding it locally as the Social Attitudes
Survey New Zealand.
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Manage data

figshare - My data

' [ figshare - My data ! | figshare ! _

@ = & [ https://auckland.figshare.com/account/home
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+ Create a new item 1281 MB

Data transfer speeds helper table
Research data management att...

Research data lifecycle diagramm
Research data management att...

Bavarian voice (de8) for MBEROLA
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transfer-speeds.org 4 56 kB transfer-speeds.pdf 3003 k&

Manage

Title Tips
Data transfer speeds helper table
Authors more

Categories

Applied Computer Science v Pre

File type

Dataset v

Tags

Description

A table to quickly gauge how long a data transfer over a certain
technology for a certain filesize might take.

The table is created and exported to pdf using Emacs org-
maode:.
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MY DATA
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Patterns of viral migration jointly,
5 internal protein gene segments|

Lines connecting discrete regions indicate statistically
and are thickened according o statistical support. The
The thinnest lines indicate 6=BF<10 (supported); 10<
30<BF<100 (very strong support) and the thickest line
Dashed lines indicate statistical supports between 3=
probabilities <0.5.
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Long term Research Data Challenges

1. Storing unprecedented volumes of data (and accelerating)

— Data production passed storage capacity in 2007

— Cost differential is increasing, Rate of data production is increasing

2. Describing what we have in ways that are helpful to future users
(and our future selves)

— Metadata and Semantics for describing content (this tends to be producer-focused)
— But also use-case metadata and emergent relationships (tends to be consumer-focused)

3. Finding what we need, in the context of our current task
— semantically-enabled search engines that can use the above descriptions, (ideally from
within analytical tools and workflows)
4. Working out what we do not need to keep

— Because it will not be used again or offers no ‘information gain’
— Because it is easier to recreate than to store

5. Governing data collections well, within their communities of use

— effective governance of data resources . . \
_ o _ _ ~ Cenire ror 2researcr
— quality control strategies, including peer review and rewarding e’fﬂ%'b%%rsity oF Auelklane



Manifesto for Open Science

1. Remove restrictions on data re-use
2. Data and metadata should be persistent and linked

3. Build or learn strong descriptions of data to aid
automated discovery and human comprehension

4. Expose the provenance and uncertainty where
possible

5. Develop indicators of data quality

6. Encourage and support secondary use of data

— Provide a contextual measure of Fitness For Purpose
(FFP), to connect researchers with useful resources
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Questions?
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Building a Culture of Data Citation

CREATE 3

Australian researcher creates a
resesrch dataset and a publication
related 1o the dalasat

ded is used in data citation

et Dataset is stored in a publicly 1
N accessible repository
[ Researcher uses ANDS services
i|I \ o B / to rrint a Digital Object [dentifier
[doi] for the dataset
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Researcher future funding and promotion influenced by
dataset citation mefrics
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REWARD -

citation metrics

ands.org.au

Furding and research groups
review publication and datase!

-

Research community use the doi to access
the dataset and carry oul related research -

doi -
|

Ressarch community generate new publications
using the doi o reference the dataset

Citation mefrics services (eg Thomson Reuters Data Citation Indesx,
Scopus) accumulate citation references to the dataset and publication

F doi
|
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1. Online submission of data for publication with basic metadata

*2. Editor verifies that the data is within the scope of the collection
3. Automated tools check data for obvious omissions and errors.
4. Online tools ingest and integrate data & generate tables of statistics
**5. Potential errors and omissions reported to data author and/or editors

6. Data author acts on this feedback

7. Automated checks verify that data set is complete and standardised.
**%*8. Data editor confirms that resubmitted data and metadata are correct

9. Independent peer review of data

10. Author responds to referees’ comments

11. Editor makes a publishing decision based on quality standard achieved by da
set, (including reject and revise and resubmit).

k**%*12. Data and metadata are published online. The data has its own identity
that tracks its use, or is integrated into the authoritative subject databases
k*x%%13. Papers are published that consumed the data and any errors found have
been corrected

Carire for afesazrcr)

Biodiversity data should be published, cited, and peer reviewed The University of Aucklarned
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Mark J. Costellol, , William K. Michener2, Mark Gahegan3, Zhi-Qiang Zhang4, Philip E. Bourne5
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S0.026/GB S0.05/GB S0.60/GB >51/GB $0.12/GB/pa
2PB = S52K S100K S1.2m S2m $240K/pa
|OPS 0 200 80K-100K 250K-2m 0

Near Future

3D 2.5” SSD form factor, 10TB, 20TB by 2017
$0.05/GB
Also 3D mSSD form factors aiming for 2TB
(laptop dimensions)

Carnire for eRasazrer)

Tne University of Aucidand
Tim Chaffe, UoA Chief Architect: Valid as at 8/4/2015 with the proviso that this market is changing monthly
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Presentation Notes
The current cost of storing everything centrally is prohibitive unless we use tape. But tape dramatically increases the time taken to access and use data. 

Local storage is the next most cost effective but disrupts business continuity and data security aspirations. 
 
10TB 2.5” SSD’s are not too far away and the cost of storage per GB will fast approach commodity disk levels. 

 Ironically this will make it faster to process data local to the desktop (by using Thunderbolt & USB 3.1) or completely within the data center but not between desktop and the data center (10Gbs to the desktop is not clear yet). 
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