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How does research data relate to
open science?

Vision of open data:

“science carried out and communicated in a manner which allows
others to contribute, collaborate and add to the research effort, with
all kinds of data, results and protocols made freely available at
different stages of the research process.”

Research Information Network, Open Science case studies
www.rin.ac.uk/our-work/data-management-and-curation/
open-science-case-studies




Why manage data?

Because well-managed data opens up opportunities
for re-use, sharing and makes for better science!

Make your research easier

Stop yourself drowning in irrelevant stuff
Save data for later

Avoid accusations of fraud or bad science
Share your data for re-use

Get credit for it

Meet funder/institution requirements



Data loss

Digital data are fragile and susceptible to loss for a wide variety of reasons

Natural disaster
Facilities infrastructure failure — DRUC
Storage failure ; :
Server hardware/software failure
Application software failure
Format obsolescence

Legal encumbrance

Human error

Malicious attack

Loss of staffing competencies
Loss of institutional commitment
Loss of financial stability
Changes in user expectations

Image CC BY-NC-SA 2.0 by Dave Hillhttps://www.flickr.com/photos/dmhé50/4031607067
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Open data by default

I3 20

) Open Access EC s | m
Q @OpenAccesstC

Official! From 2017 no more pilot: #open
#research #data will become the rule (with opt
out) ec.europa.eu/digital-single

The Commission will make open research data the default option, while | As 0f 2017
ensuring opt-outs, for all new projects of the Horizon 2020 programme.
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CHALLENGE

Wider access to scientific facts and knowledge helps researchers, innovators and the

public find and re-use data, and check research results:

offers better value

for EU research funds

encourages research
across scientific fields

&

a public benefit

Research and Innovation

essential for solving
today's complex
societal challenges

European
Commission




SOLUTION

Horizon 2020 already mandates open access to all scientific publications

From 2017,
research data is open by default,
with possibilities to opt out

) Pl European
Research and Innovation e Commission




RESEARCH DATA - OPEN BY DEFAULT

Accessible e : Interoperable
Findable @\ : Re-usable

S European

Research and Innovation = — Commission




RESEARCH DATA - OPEN BY DEFAULT

Horizon 2020 grantees are required

take measures to ensure Horizon 2020 grantees
open access to the data to any other research are encouraged
underlying their data of their choice to also share datasets

scientific publications beyond publication

provide open access

Research and Innovation




RESEARCH DATA - OPEN BY DEFAULT

Projects must have

o~

Provides information on:

@ : Iél

the data the research how to ensure its what parts of that data
will generate curation, preservation and will be open (and how)
sustainability

Research and Innovation




RESEARCH DATA - OPEN BY DEFAULT

Data management costs are No repository imposed:
fully eligible for funding deposit data where you want

. — European
Research and Innovation - Commission




AS OPEN AS POSSIBLE, AS CLOSED AS NECESSARY

Grantees have the '

) Pl European
Research and Innovation e Commission




AS OPEN AS POSSIBLE, AS CLOSED AS NECESSARY

Top three reasons for opt-out:

intellectual
property rights

' might
o jeopardise
project's main

‘L_ objective

privacy

A European
Research and Innovation Commission




AS OPEN AS POSSIBLE, AS CLOSED AS NECESSARY

The approach has been tested during a Horizon 2020 pilot action

of 431 signed projects

N

opted to share data

65.4%

Research and Innovation

=
from 2017

the current
Open Research Data Pilot
expands to cover all areas
of Horizon 2020,
with the same rules

European
Commission




HOW IT WORKS

Get funding / Write DMP / Gather data
during
research

Finish
research

Publish results

Choose repository
and deposit data

Inform OpenAIRE
the EU-funded Open
Access portal

Research and Innovation

Commission




BE PART OF THE NEW ERA OF OPEN SCIENCE

reach more avoid
people, duplication

have greater of efforts
impact

Research and Innovation

preserve data
for future
researchers

simplify final
Horizon 2020
reporting
thanks to an
up-to-date DMP

European
Commission




FAIR Data Management guidelines

EUROPEAN COMMISSION

H2020 Programme

Guidelines on

FAIR Data Management in Horizon 2020

Versen30
26 July 2016

Notes the extension of the pilot
Clarifies concept of FAIR data

Explains what a DMP is and when they should be
updated

Notes what happens at proposal, submission and
evaluation

Explains costs are eligible

Provides a DMP template

http://ec.europa.eu/research/participants/data/ref/h2020/grants _manual/hi/oa_pilot/h2020-hi-oa-data-magt_en.pdf



http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf

Practical
implementation



Data Management Plan [t




The what, why and how of data management
planning

dOpenAIRE



store

share




Data Management Plans

A DMP is a brief plan to define:

v how the data will be created?
v how it will be documented?

v who will access it?

v where it will be stored?

v who will back it up?

v whether (and how) it will be shared & preserved?

dOpenAIRE



H2020 template

1. Data summary
2. FAIR data
2.1 Making data findable, including provisions for metadata
2.2 Making data openly accessible
2.3 Making data interoperable
2.41Increase data re-use (through clarifying licences)
3. Allocation of resources
4. Data security
5. Ethical aspects

6. Otherissues

dOpenAIRE


http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf

Reviewing DMPs in H2020

- DMPs are a deliverable, checked primarily by project officers and in
some cases external reviewers too;

- Guidelines are being developed to give reviewers pointers on what to
check. These are based on the template;

- The reviewer has access to the full project documentation;

- Process is only just evolving so feedback may be variable initially.

dOpenAIRE



Example DMP plans

e e



Example H2020 DMPs in Zenodo

« Helix Nebula — High Energy Physics example

https://zenodo.org/record/48171#.WATexnriF40

« Tweether —engineering (micro-electronics) example

https://zenodo.org/record/55791#.WATei3riF40

o AutoPost —ICT example

https://zenodo.org/record/56107#.WATefXriF40

e Morelisted at: www.dcc.ac.uk/resources/data-management-plans/guidance-

examples

dOpenAIRE


https://zenodo.org/record/48171#.WATexnriF40
https://zenodo.org/record/55791#.WATei3riF40
https://zenodo.org/record/56107#.WATefXriF40
http://www.dcc.ac.uk/resources/data-management-plans/guidance-examples

What is DMPonline?

A web-based tool to help researchers write DMPs
Includes a template for Horizon 2020

. D/9 questions answered
My plan (Horizon 2020 DMP) - |

Initial DMP

1. Data summary (1 question, 0 answered)

2. FAIR data (4 questions, 0 answered)

3. Allocation of resources (1 question, 0 answered)

Explain the allocation of resources, addressing the following issues:

+ Estimate the costs for making your data FAIR. Describe how you intend to cover these costs EC Guidance
« Clearly identify responsibilities for data in your project
« Describe costs and potential value of long term preservation

Note that costs related to open access to research data are eligible as part of the
Horizon 2020 grant (if pliant with the Grant i

B I |E | H~r

Costs are eligible for reimbursement during the duration of the project under the
conditions defined in the H2020 Grant Agreement, in particular Article 6 and
Article 6.2.0.3, but also other articles relevant for the cost category chosen.

i aui i +
gow uni on

DCC guidance on Responsibilities *

https://dmponline.dcc.ac.uk

OpenAIRE


https://dmponline.dcc.ac.uk/

National / local DMP customizations

Bienvenido/a. ’ DMP OplDOR

PGDonline ha sido desarrollado por e Digital Curat]

P —————

Smo usar PGDonline

Welcome

Juuli e

DMP OPFIDoR P pour une Optimisat U Partage et de

—

Ti ST
Se connecter o R = e
| -
Sign up
New to DMPTuui? Sign up &
e vy
» oo @— o —e
Contactus | Terms of use . r by
B — Delivered by TDMP
- - W DCC ONLNE

https://qithub.com/DMPRoadmap/roadmap/wiki/Local-installations-inventory

dOpenAIRE



https://github.com/DMPRoadmap/roadmap/wiki/Local-installations-inventory

OpenAlIRE guidelines on writing DMPs

FIRST STEPS

It is recommended to refer the Principal Researcherto the Digital Curation Centre ppiPanline tool. Which offers DMP templates that match the demands and
suggestions of the Guidelines on Data Management in Horizon 2020.

1. Sign up to DMPonline

2. Select Create plan

w

. Select European Commission (Horizon 2020) from the list of research funders:

S S— -3

4. Optionally, select a relevant organisation from the list of organisations to see institutional questions and/or guidance. (Anyone can use DMPonline. If your
organisation is not listed, just select other organisation.)

5. Itis recommended to check the box for additional DCC guidance.
6. Select Create plan.
7. The first DMP to be written in a project participating in the Open Research Data Pilot would typically be based on the “Initial DMP" template.

A DMP in DMPonline can be saved anytime. It can also be shared and it can be downloaded in various formats. A screencast on how to use DMPonline is
available via the home page.

https://www.openaire.eu/opendatapilot-dmp

OpenAlIRE


https://www.openaire.eu/opendatapilot-dmp
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Where to find a repository?

GOpenAIRE

Use an external
data archive or
repository
already
established for
your research
domain to
preserve the data
according to
recognised
standards in your
discipline.

More information
for selecting a
data repository.

If available, use
an institutional
research data
repository, or
your research
group’s
established data
management
facilities.

Use a cost-free
data repository
such as Zenodo.

Search for other
research data
repositories in
http://re3data.org/

re3data.or

{GISTRY OF £ SEARCH DATA R POSITORIES

More information: hitps://www.openaire.eu/opendatapilot-repository

34


https://www.openaire.eu/opendatapilot-repository

Cross-disciplinary repositories

dOpenAIRE



Short Facts about Zenodo

« Catch-all repository for EU funded research
« Upto 50 GB per upload

 Data stored in the CERN Data Center

- Persistentidentifiers (DOIs) for every upload

* Includes article level metrics

* Free for the long tail of Science

« Open to all research outputs from all disciplines

« Easilyadd EC funding information and report via OpenAIRE

GOpenAIRE



= =
Mew upload
p 0 a Drag and drop
L T A A
2w s s
Upload Communiti pedroprincipe@sdum uminho pt
P
e
Somwm BB I & me EEA e kIO B
Instructions: (i) Upload minimum cne file or fill-in required fields (marked with a red stal ) Press "Save” to save your uplead for editing later. (iii) When ready, press "Publish” to finalize and make your upload public. R—
Files w ¥ Choose files 7 s
e

Drag and drop files here

—or—

(minimum 1 file required, max 50 GB per dataset - contact us for larger datasets)

Upload type required W

OpenAlIRE




New upload

Describe

Drag and drap files here

‘e
ig
I3
im
3
¥
&
ILl

Upload type

= il - Bl i > = —

Publication Poster Presentation Dataset Image Video/Audio Software Lesson —
® O O O G O & G

Publication type Journal article - —

OpenAIRE ZeNodo




Describe

i

Access right * (@) =" Open Access
() @ Embargoed Access
() @ Restricted Access

() @ Closed Access

# License *

and we will let your funding agency know!

(@] Grants Start typing a grant number, r

Zenodo is integrated into reperting lines for research funded by the Buropean Commission via OpenAlRE (http

dditional Noteg

New upload
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DOI 10.5281/zenodo. 165760

http://www.datacite.org

Grants:
Eurcpean Commission:
* QULIMA - Ensemble based advanced
guantum light matter interfaces (279967)
» |ICFOMEST - ICFONest International
Postdoctoral Program (267229)
s EPICA - Exploring Photon-photon
Interactions with Cold Rydberg Atoms
(658258)

WWW.0penaire.eu

OpenAlRE

November 9,2016 [ oucesr | open cceee |

Storing single photons emitted by a quantum
memory on a highly excited Rydberg state_
Figure data

Distante, Emanuele; Farrera, Pau; Padron-Britg 4 redes-Barato, David; Heinze, Georg; de Riedmatten, Hugues

The files contain 4 Fed with the paper Distante, Farrers et al. "Mapping single photons emitted by a quantum

ly excited Rydberg state”

“The name of each file corresponds to the figure number (e.g. figure2a, figure3b, etc.) and the first element in each file the
firstrow) s the date in which the data has been taken. The data is the resuft of a pre-processing of histogram and
time-stamping files in the experiment. On reasonable request, we can provide the raw data.

Thefits in the figures are referenced throughout the open-access paper, and can be found in the Supplementay
Information of the publication

150522, by
ding from the European Union's
Gurie grant agreement No 658258,
Ochoa @ ICFO. G.H. acknowledges

ledges the International PhD-fellow Baram "la Caixa™ S
foctoral fellowship program
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Cite as
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http://www.altmetric.com/
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Integrating Robot Support Functions into Varied Activities at Returning

Hospital Visits

Overview of attention for article published in International Journal of Social Robotics, June 2016

—

SUMMARY Twitter

find out more.

Title  Invegrating Robor Support Funcoons into Varied Actites ax Rerurning Hospital Viscs
Published in _Incernational Journsl of Socisl Robotics June 2015 & View on pubis
BOI  10.1007/512365.016.0365.8 [
Authors  Rosemarijn Looge, Mark A, Neerinox, Johanna K. Pecers, Oliver A Banson Henkemans

B Alert me about new me:
@ About this Attention Score

Good Attention Score compared to

outputs of the same age (65th TWITTER DEMOGRAPHICS

Publication date:
June 23, 2016

Grants:
European Commission:
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European Commission Funded Research
(OpenAlRE)

License (for files):
(&' Creative Commons Attribution 4.0

OpenAlRE

You are seeing a free-to-access but limited selection of the activity Altmetric has collected about this research output. Click hef|

June 23, 2016

Integrating Robot Support Functions into Vat
Activities at Returning Hospital V]

Persistent progress in the self-manage; isease is important and challenging for children with diabetes. The
Eurcpean ALIZ-e proje INd tested a set of core functions for a social rebot that may help to establish such
progress, lons were studied in different set-ups and with different groups of children (e.g. classmates ata

or participants of a diabetes camp). This paper takes the lessans leamed from these studies to design a general
scenario for educational and enjoying child-robot activities during retuming hospital visits. The resulting scenario entalled
three sessions, each lasting almost one hour, with three educational child-robot activities (quiz, sorting game and video
watching), two intervening child—robet interactions (small talk and walking), and specific tests to assess the children and
their experiences. Seventeen children (age 6-10) participated in the evaluation of this scenario, which provided new
insights of the combined social robat support in the real environment. Overall, the children, but also their parents and
formal caregivers, shawed positive experiences. Children enjoyed the variety of activities, built a relationship with the rabot
and had a small knowledge gain. Parents and hospital staff pointed out that the robat had positive effects an childs

Tamanho avt- _aacc

o of Soc Robotics {£2016) §A83-497
DO1 1910071512565 016-0365.§
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% ‘ These 15  newer version of 1nis re
ioning: |
DO‘ Vers‘o March 21,2016 mm :

uvotpy: UVOTPY-2.1.2 Swift UVOT grism
analysis

Paul K
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version is
available

rsholmnieisen@cernch  ~

Pubiication date:
March 21,2016

Create a
new version

The Swift UVOT grisms (uv: 170-S00nm; visible: 285660 nm) spectral Gata reduction Dackage is a replacerment for the
wotimgrism Frool from the HEADAS Swift software. This requires a recent HEADAS Swift & ad CALDS as
ovolable from HEASARC. Recently the coincidence I088 COMection was redeveloped and is now formulated in o fully
consistent manner 10 the theory as used successiully for point sources. Updates 10 the caldration files were made Supolement to
consistent with the reformulated correction.

Recent software updates have been described in the Release notes for 2.1 0 Tthe iatest caltration fles that were missing
In the previcus versions were added in 2.1.1, while this release foes o small typo affecting the uvotgrism script
Documentation sources are described in the Readme as well as how 10 Ote thas software u*."'u")
Browse the
version histo
Pk fadias Versions ry
o Dunow 1448 Ver enod My 16
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Upload Communities

CERN openlab

Recent uploads

oo 2,200

Hue Application for Big Data Ingestion

Bandi¢, Medina; Remera Marin, Antonio; Martin Marquez, Manuel;

Abstract The purpose of project was to develop a web application for the HLoader - a data ingi
developed at CERN. This framework automates data streaming/ingestion from a wide range o
Hadoop Big Data analytics cluster. The web application uses the HLo

Explorer of Grid Load
Sharma, Mayank; Antunes Pequenao, Joao;

Introduction Big data is a reality scientists face every day. Especially now that GERN projects 8
become Global. The Worldwide LHC Computing Grid processes petabytes of data connecting|
than 42 countries. It forms the backbone for the data analytic

OpenAIRE ZeNodo

22000 ey o o .

CERN openlab

The CERN openlab is a unique public-private
partnership betwesn CERN and leading ICT
companies. Its mission is to accelerate the
development of cutting-edge solutions to be used by
the worldwide LHC community. This ZENODO
community contains open access material
published by the CERN openlab, such as reports,

MOVING H2020 Project

Recent uploads ST

—— - MaVING

View

Deep Multi-task Learning with Label Correlation Constraint for Video Concept Detection

Markatopoulou, Foteini; Mezaris, Vasileios; Patras, loannis;

Inthis weork we prepose a method that integrates multi-task leaming (MTL) and deep learming. Our method appends a

MOVING H2020 Project

MTLike loss to a deep convolutional neural netwerk, in order to learn the relations between tasks tegether at the same This is the collection of materials created within the
time, and also incorporates the label correlations between pairs "MOVING: Training towards a society of data-savvy

information professionals to enable open leadership
innovation’, H2020 Research and Innovation Action

(Grant Agreement 693092).
EETEED 3 view Read more
VIDEQ AESTHETIC QUALITY ASSESSMENT USING KERNEL SUPPORT VECTOR
MACHINE WITH ISOTROPIC GAUSSIAN SAMPLE UNCERTAINTY (KSVM-IGSU) Curated by:
Christos Tzelepis; Eftichia Mavridaki; Vasileios Mezaris; loannis Patras; bmezaris
Inthis paper we propose a video aesthetic quality assessment method that combines the representation of each video Curation policy:
Not specified

accerding to a set of phetegraphic and cinematographic rules, with the use of a learing methed that takes the video



Upload Communities

SAFURE

Recent uploads

Search SAFURE Q
Cotcs Ve

Formal Worst-Case Performance Analysis of Time-Sensitive Ethernet with Frame
Preemption

Thiele, Danigl; Ernst, Rolf;

One of the key challenges in future Ethernet-based automotive and industrial networks is the low-latency transport of
time-critical data. To date, Ethernet frames are sent non-preemptively. This introduces a major source of delay, as, in the
worst-case, a latency-critical frame might be blocked by a

Uploaded on January 30, 2017

Occber 11, 2016 View

Computing Safe Contention Bounds for Multicore Resources with Round-Robin and
FIFO Arbitration

OpenAlIRE

Community

SARE

SAFURE

The H2020 project SAFURE targets the design of
cyber-physical systems by implementing a
methodeclogy that ensures safety and security "by
construction”. This methodology is enabled by a
framework developed to extend system capabilities

so as to control the concurrent effects of security
threats on the system behaviour.



Licensing research data

W D C|IC
HSCLegaI

How to License
Research Data

Alex Ball (DCC)

This DCC guide outlines the pros and cons of

each approach and gives practical advice on
how to implement your licence

CREATIVE COMMONS LIMITATIONS
@ NC Non-Commercial
What counts as commercial?

ND No Derivatives
Severely restricts use

O,

Digital Curation Centre, 2012.
Licensed under Creative Commons Attribution 2.8 Scotland:
bttp://creativecomons . org/Licenses /by /2.5/scotland/

These clauses are not open licenses

GOpenAIRE www.dcc.ac.uk/resources/how-guides/license-research-data



http://www.dcc.ac.uk/resources/how-guides/license-research-data
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