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Outline

 What is DataCite

* The value and benefits

» Core services to support data sharing
 Integration and bringing it together
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The Problem

Data form the foundation of research
-- yet, data are treated as second class citizens

We need reliable and unambiguous

access to data! * attribution
 collaboration and

reuse

* reproducibility

» faster (and
efficient) progress

« feed future
researchers

Curie Notebook ATLAS Experiment
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FIND, ACCESS, AND REUSE DATA




DataCite’s approach

1. Provide technical infrastructure:
— Create DOls for research data Q?
— Build and adopt services that promote data
sharin 7 Y "0’:
g "7 r‘

— Integrate with other community services

— Advocate & communicate about the importance
of data sharing

2. Provide community infrastructure: ﬁ =
®

DataCite
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DataCite snapshot

Not-for-profit global

Initiative
. . Number of DataCite DOIs per year
Communlty drlven 7000000 A
6000000 Y -
Discipline agnostic g oo //
30 members —
. 2000000 | —

WOr|dWIde 1000000 7—-&"""‘

> 680 data centers

> 7,100,000 DOls
created
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The centrality of a DOI

DOI = Digital Object Identifier

an alphanumeric string created to:
* uniquely identify/name digital content

* serve as a stable, persistent link to that
content’s location on the web

d ®
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Down In the weeds

1. Take a dataset 2. Describe it 3. Assign a DO

ENSO dataset fr:am P:lST : —I—itle
- o ° ®
Authors d
Year
Description
20 40 60 80 100 120(L 140 160 And o‘thers_ .. 101 234/9X8.mp|edata
4. Reuse and referencel! 5. Enjoy the benefits
ATLAS Collaboration, “Data from Figure 7 from: Measurements of Higgs boson produc-
tion and couplings in diboson final states with the ATLAS detector at the LHC: H — ~v,” . . Track
http://doi.org/10.7484/INSPIREHEP . DATA . A78C . HK44 Findability 0
citations
M~ Unique M~ Persistent
9 Measure

Reusability impact




Good things — DataCite DOls

Higgs boson - CERN Gravitational Waves - LIGO

1<} Share <> Embed

http://doi.org/10.7484/INSPIREHEP.DATA.26B4.TY5F http://doi.org/10.7935/KEMW2F23

http://doi.org/10.7484/INSPIREHEP.DATA.RF5P.6M3K
http://doi.org/10.7484/INSPIREHEP.DATA.A78C.HK44
FIND, ACCESS, AND REUSE DATA
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Search Service

energy carrier

841 Results

Resource type

R245fa Adsorption on MIL-101 772
Pete McGrail 42
Numeric Data published 2013 via DOE Geothermal Data Repository; Pacific Northwest National Laboratory (PNNL), O Software 3
Richland, WA (United States) O Collection 2
Adsorption isotherms for R245fa on metal organic heat carrier candidate MIL-101 L
Publication year
S ®
7' hitp://doi.org/10.15121/1148803 N d ) Add to ORCID record O 2010 127
} O 2013 111
O 2009 98
Hot Carrier Solar Cell Absorbers O 2012 96
G. Conibeer, R. Patterson, P. Aliberti, L. Huang, J.-F. Guillemoles, D. Kénig ... & M. Green O 2011 91
Article published 2009 via WIP-Munich 0O 2015 90
24th European Photovoltaic Solar Energy Conference, 21-25 September 2009, Hamburg, Germany; 178-186 O 2008 86
a 76
(' http://doi.org/10.4229/24THEUPVSEC2009-1B0.8.3  &kCite  ® Add to ORCID record 9
O 2006 8
Microscopic observations and representative energy-dispersive X-ray spectra of Data center
electron-dense particles of Sm777 cells grown in ten fold-diluted TSB medium nergies 623
solidified with 15 g O EPFL Infoscience 40

Jerome Rose Delphine Pageés

O University of British Columbia 37
Work published 2011 via Figshare

O Technische Universitat Berlin -

Universitétsbibliothek 32
Z' http://doi.org/10.6084/M9.FIGSHARE.69449 &6 Cite  ® Add to ORCID record O ETA-Florence Renewable
Energies 17

O Bern Open Repository and
Information System (BORIS) 11
O Columbia University

Hot Carrier Solar Cell Absorbers

G. Conibeer, R. Patterson, L. Huang, J.F. Guillemoles, D. Kénig, S. Shrestha & M.A. Green
Artinla niihlichad 2NNKR via \WIP.AMiinirh



Search Service: promote sharing

energy carrier

841 Results

R245fa Adsorption on MIL-101
Pete McGrail

Numeric Data published 2013 via DOE Geothermal Data Repository; Pacific Northwest National Laboratory (PNNL),

Richland, WA (United States)
Adsorption isotherms for R245fa o

ic heat carrier candidate MIL-101

——

66 Cite [ Ai to ORCID record

2 Armim AT,

R245fa Adsorption on MIL-101

RIS APA Harvard IEEE MLA Vancouver Chicago
@data{f2c05973-1bb2-45de-9fea-e6772370bef7,

doi = {10.15121/1148803}%,

url = {http://dx.doi.org/10.15121/1148803},

author = {McGrail, Pete; },

publisher = {DOE Geothermal Data Repository; Pacific Northwest National Laboratory

title = {R245fa Adsorption on MIL-101},

year = {2013}

ot Carrier Solar Cell Absorbers

G. Conibeer, R. Patterson, L. Huang, J.F. Guillemoles, D. Kénig, S. Shrestha & M.A. Green
Arvtinla nmiitlhlichad 5NN2 via WID A ininkh

186

Epectra of
edium

Resource type

772
42
O Software 3
O Collection 2
Publication year
O 2010 127
O 2013 111
O 2009 98
O 2012 96
O 2011 91
O 2015 90
O 2008 86
O 2014 76
9
2006 8

Data center

o AI=ES e Energies 623
O EPFL Infoscience 40
O University of British Columbia 37
O Technische Universitét Berlin -

Universitatsbibliothek 32
O ETA-Florence Renewable
Energies 17

O Bern Open Repository and
Information System (BORIS) 11
O Columbia University



DataCite DOIs and Data Centers

k taCite Search
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Service: creating downstream impact

* Query & retrieve metadata (7 million plus
records) via Open Archives Initiative

Protocol for Metadata Harvesting (OAI-
PMH)

 Different metadata formats available

* Service is open and free!

— Thomson Reuters (Data Citation Index)
— Elsevier (Exlibris)
— Center for Open Science (SHARE)

Q DataCite
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Service integration: it is important

So many tools and choices (so little time).
Overwhelming, but what rises to the top?
Connecting services in order to:

— make It easier

— integrate with related content to provide a
fuller picture

— provide impact

(P DataCite



Building bridges
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Our goal is to ensure that every

researcher, at any phase of their
5 I HOR career, or at any institution, will %

have seamless access to
Persistent Identifiers (PIDs) for
Technical and Human their research artifacts and
infrastructure their work will be uniquely
for Open Research attributed to them
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THOR Project @ THOR

establish seamlessintegration between articles, data, and researchers

* EU funded * PIDs for datasets:
e 30-months DataCite DOls
e Partners * PID’s for researchers:
— ORCID * So it is possible to:
— Repositories (Dryad,  — grant credit to authors
Pangaea) (through citation)
— CERN — support reproducible
— EBI research (through citation)
— plus — build new interoperable
services

DataCite
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Bridges across data life-cycle

Subsets of Data
Multiple Versions
Dynamic Data

Who?
When?
Where?
Ilg al
http://orcid.org/ http://doi.org/10.5281/
0000-0002-4695-7874 ZENODO.30800

Linking data with data

http://doi.org/10.5281/ZENODQO.30799

x‘

http://doi.org/10.5281/ZENODQ.30800

Linking data with contributors

Linking data with articles

http://orcid.org/
0000-0002-4695-7874

[ |~“\!° — =
http://doi.org/10.13039/
501100000780

Linking data with institutions/funders




Linking Data with Data

Challenges

How to properly cite data

Subsets of Data The relationships between
Multiple Versions data:

Dynamic Data

e multiple versions of the

same dataset

e subsets of larger datasets
or heterogenous
collections

e dynamic data

DataCite

FIND, ACCESS, AND REUSE DATA




Linking Data with Data
Data Citation Principles

1. Importance

2. Credit and Attribution

3. Evidence

4. Unique ldentification

5. Access

6. Persistence

7. Specificity and Verifiability

8. Interoperability and Flexibility

https://www.force11.org/group/joint-declaration-data-citation-principles-final




INking data to data example

‘@ DataCite Search Works Contributors  Data Centers Members Sources - l Signin |
Carbon export fluxes and export efficiency in the central Arctic during the record Publisher
sea-ice minimum in 2012: A joint234Th/238U and210Po/210Pb study Wiley-Slackwell
Dataset Journal article publshed June 2018
Share on
DataCite (Crossref) :I ' f

7 hitp/fdoi.org/10.1002/2016JC011816 k& Cite

NO - Of Relation Types

- =3
relations o redarenced by
Particulate Th S Supplemented Dy =3,100  land organic nitrogen Sources
concentration 5 source of 464 |[ERN cruise ARK-XXVII/3
Montserrat Roca-Ma s new version of 1.070 re Masqué

i y .
Work published 201{ s original form of 1 058 ntal Science

DataCite (Crossref)

Relerence 840 Relation Types

References hitp://da DataCite (Crossref)

References
Is supplem

S reviewed Dy 803

7 hitp:/fdoi.org/10.{ Documern

a 17
N a9

188 184

I {efereﬂCeS, Total (dissolvi ; cited by &y 2cific activities in seawater
during POLA} P g

Mgn:s:'rgal Roca-Ma ) GRRVea om 58

supplements—y  wmzo  Compes 10 fa Soane

nar of

Referances hitp://da s orevious version of 6 DataCite (Crossref)

7' http/idoi.org/10.1 PPIOMen §

as pan ‘

Total (dissolvi
during POLA}
Montsarrat Roca-Marti, Viena PUigcorbe, Ingnd Sbmac, Michel M Loak & Pere Masqué
Work published 2016 via PANGAEA - Data Publisher for Earth & Environmental Science

pecific activities in seawater

References hitp://doi.org/10.1002/2016JC011816 DataCite (Crossref)

=== (7 hitp2/doi.org/10.1504/PANGAEA 858788  && Cite

Th-234 and Po-210 acs PO flux nrovies durinag the ARK-XXVII/? eypedition (Auoust-



Linking data parts using metadata

T8 3 .

(& Data
dataset P4 KAIMOC pct wheh coris
QT— -Uf_
no. of -
relations
related
parts




Linking Data with Articles

Challenges

Data underlying the findings
described in a manuscript are

not always fully available
Subsets of Data

Multiple \/ersions
Pynamic Data Data underlying the findings
described in a manuscript

made available, but hidden in

ﬂ supplementary information
and not easily findable
http://doi.org/10.5281/ZENODQ.30799
P Data underlying the findings
described in a manuscript
hitp://doi.org/10.5281/ZENODO.30800 made available, but not

properly linked to/from article

DataCite
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Wouldn’t it be nice If...

& EARTHDATA Data Discovery Community Science Discipiines

ORNL

DAAC

DISTRIUTED ACTIVE ARGHVE CENTER
FOR BIOGEOCHEMICAL DYNAMICS

# About Us |

Complete Data Set List

Products |

~ Search for Data v Field Campaigns ~ Validation ~ Regional/Global

Model Archive

/ Data Tools
& Data Management

@ Help

Decades after a fire, high-elevation forests still shape the climate.

Data publisher is

automatically informed
SCDIAC

-

Carbon Dioxide Information Analysis Center

l AbOUtCDIAC v Data v  Observing Programs v Resources v News v J

AAALE

Fossil-Fuel CO, Emissions » Global, Regional, and National Annual Time Series

Global, Regional, and National Fossil-Fuel CO2 Emissions
a Gilobal a Regional a National a Top 20

Contributors

TA. Boden, G. Marland, and R.J. Andres
Carbon Dioxide Information Analysis Center,
Environmental Sciences Division,

Oak Ridge National Laboratory,

Oak Ridge, Tennessee 37831-6290, U.S.A.
DOI

10.3334/CDIAC/00001

one of their datasets

DataCite
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Linking Data with Articles:
Follow FAIR Data Principles

FAIR data

(o Describe your ] 1 * Consider what will be
datain a data shared
repository * Obtain participant
* Apply 2 consent & perform
persistent risk management
identifiers

Findable J Accessible

Interoperable | Reusable

* Use open formats
* Consistent vocabulary

* Common metadata
standards

* Consider permitted
use

* Apply appropriate
licence

From: http://slideshare.net/Ishtm/preparing-data-for-sharing-the-fair- D at a C | te

principles
FIND, ACCESS, AND REUSE DATA




Linking Data with Articles

DataCite Event Data (https://eventdata.datacite.org)
Collect, aggregate and make available article/data links
from DataCite metadata and other sources

Crossref Event Data (https://api.eventdata.crossref.org)
Collect and make available article/data links from
Crossref metadata and other sources

DataCite
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Example 1: Five datasets from Cambridge
Crystallographic Data Centre linked to the same article

_@DataCite Search A Works  Contributors  Data Centers Members  Sources i - |Signin|

Temperature-Induced Syntheses, lodine Elimination, Enantiomers Resolution, and
J ou rnal Single-Crystal-to-Single-Crystal Transformation of Imidazole-Co(ll) Coordination
== Polymers with Amino-isophthalic Acid as Co-Ligand

a rt |C I e Journal article published June 9, 2016 _

DataCite (Crossref) (5) ’ f

“—

Publisher
American Chemical Society (ACS)

' http://doi.org/10.1021/ACS.CGD.6B00527  && Cite

[ CCDC 1414538: Experimental Crystal Structure Determination Sources
Hui-Fang Zhou, Tian He, Ke-Fen Yue, Yong-Liang Liu, Chun-Sheng Zhou, Ni Yan & Yao-Yu Wang
Work published 2016 via Cambridge Crystallographic Data Centre

O DataCite (Crossref) 5

Is supplement to http://doi.org/10.1021/ACS.CGD.6B00527 DataCite (Crossref) Relation Types

R el at e d @ http//doi.org/10.5517/CCDC.CSD.CC1JGY86 & Cite U Is supplement to 5

d t -4 CCDC 1059747: Experimental Crystal Structure Determination
a a Hui-Fang Zhou, Tian He, Ke-Fen Yue, Yong-Liang Liu, Chun-Sheng Zhou, Ni Yan & Yao-Yu Wang
Work published 2016 via Cambridge Crystallographic Data Centre

Is supplement to http://doi.org/10.1021/ACS.CGD.6B00527 DataCite (Crossref)

@ http://doi.org/10.5517/CCDC.CSD.CC14KRDV  && Cite

CCDC 1484151: Experimental Crystal Structure Determination
~= Hui-Fang Zhou, Tian He, Ke-Fen Yue, Yong-Liang Liu, Chun-Sheng Zhou, Ni Yan & Yao-Yu Wang
Work published 2016 via Cambridge Crystallographic Data Centre



Example 2: Software library described in Journal
of Open Source Software

Journal
article 7

Software _
Library

j? DataCite Search

Armadillo: a template-based C++ library for linear algebra
Conrad Sanderson & Ryan Curtin
Journal article published June 10, 2016 via JOSS

DataCite (Crossref) | ? )

7 http://doi.org/10.21105/JOSS.00026 & Cite

Relations €

Armadillo C++ Linear Algebra Library
Conrad Sanderson
Work published 2016 via Zenodo

Is cited by http://doi.org/10.21105/JOSS.00026

7 http://doi.org/10.5281/ZENODO.55251 &6 Cite

Contributors  Data Centers Members Sources i - |Signin’

Publisher
The Open Journal

Share on

W f

Sources

_J DataCite (Crossref) 1

DataCite (Crossref) Relation Types

] Is cited by 1

DataCite

FIND, ACCESS, AND REUSE DATA




Example 3: PLOS articles linked with at least one
DataCite DOI

publisher

no. of {

works

related
content

‘Q DataCite Search Works Contributors  Data Centers

Public Library of Science (PL0oS)

6 340

542 Works 4 Sort by Date -

Seasonality and Locality Affect the Diversity of Anopheles gambiae and Anopheles

coluzzii Midgut Microbiota from Ghana
Jewelna Akorli, Mathilde Gendrin, Nana Adjoa P. Pels, Dorothy Yeboah-Manu, George K. Christophides & Michael D. Wilson
Journal article published June 20, 2016 via PLOS ONE

DataCite (Crossref) (1)

@ http://doi.org/10.1371/JOURNAL.PONE.0157529 &k Cite

Genetic Diversification and Dispersal of Taro (Colocasia esculenta (L.) Schott)
H. Chair, R. E. Traore, M. F. Duval, R. Rivallan, A. Mukherjee, L. M. Aboagye ... & V. Lebot
Journal article published June 17, 2016 via PLOS ONE

DataCite (Crossref) (1)

' http://doi.org/10.1371/JOURNAL.PONE.0157712 &k Cite

Mosquito Saliva Increases Endothelial Permeability in the Skin, Immune Cell
Migration, and Dengue Pathogenesis during Antibody-Dependent Enhancement

Michael A. Schmid, Dustin R. Glasner, Sanjana Shah, Daniela Michimayr, Laura D. Kramer & Eva Harris
Journal article published June 16, 2016 via PLoS Pathog

DataCite (Crossref) (1)

@ http://doi.org/10.1371/JOURNAL.PPAT.1005676  && Cite

-

Members  Sources it

Registration Agency
Crossref

- | Signin |

Sources

O DataCite (Crossref) 478
O DataCite 9

(Relatedlidentifier)

Relation Types

O Is referenced by 277
U References 244
O Is original form of 119
U Is supplemented by 104
O Is previous version of 6
O Cites 4
U Is new version of 4
U Documents 1
O Is source of 1

FIND, ACCESS, AND REUSE DATA



Linking Data and Contributors

Subsets of Data
Multiple Versions
Dynamic Data

Who?
When?
Where?
1%
http://orcid.org/ http://doi.org/10.5281/
0000-0002-4695-7874 ZENODO.30800

V.

http://doi.org/10.5281/ZENODO.30799

»"

http://doi.org/10.5281/ZENODO.30800

DataCite
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Seamless integration with ORCID

Researchers: (1) use ORCID iD
when submitting dataset (2)
authorize DataCite to update your
ORCID record.

Data centers: (1) collect ORCID
identifiers during submission (2)
embed iD in the work and include
the iD when submitting to DataCite.

If you authorize Crossref

and DataCite to update
your ORCID record

DataC|te

and you add your ORCID
to your paper or

dataset submission

DataCite: Upon receipt of data
A from a data center with a valid
g:fs"ga[;‘g? identifier, DataCite automatically
your ORCID pushes information to the

QECS;,‘Q;ZL, researcher’s ORCID record.

AUTOMATICALLY! Data C ite

FIND, ACCESS, AND REUSE DATA




Linking Data and Contributors
ORCID/DataCite Search and Link

Wie kann die Bibliothek die Sichtbarkeit ihrer Wissenschaftler erhohen?
Martin Fenner

Report published 2012 via German Medical Science GMS Publishing House

Die Bedeutung der Tellfigur im 17. und fruhen 18. Jahrhundert
Martin Fenner

Work published 1973 via Historischer Verein der Funf Orte Luzem, Uri. Schwyz, Unterwalden und Zug

_ , Add work to ORCID
DataCite/ORCID Integration
Martin Fenner
Report published 2015 via Zenodo
(1<) E— "

DataCite

http://search.datacite.org/works?query=martin+fenner FIND, ACCESS, AND REUSE DATA




Linking data to funder information

and organizations

Subsets of Data
Multiple Versions
Dynamic Data

Who?
When?
Where?

I\gll

http://doi.org/10.5281/
ZENODO.30800

http://orcid.org/
0000-0002-4695-7874

g

http://doi.org/10.5281/ZENODO.30799

»"

http://doi.org/10.5281/ZENODO.30800

http://orcid.org/
0000-0002-4695-7874

||I|~h\!‘ —
http://doi.org/10.13039/
654039 501100000780

?

DataCite
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Linking data to funding

Funding Info in DataCite Schema 4.0

« Addition of a new property FundingReference

* New subproperties funderName, funderldentifier,
funderldentifierType, awardNumber, awardURl,
awardTitle

« Use of Open Funder Registry ID recommended, but not
required

 Aligned with Crossref metadata for funding information

http://schema.labs.datacite.org/meta/kernel-4.0/
Launch to production September 2016

DataCite
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Linking data to organization identifiers

there is a well documented need for a comprehensive,
open, and accessible organization identifier infrastructure

Organization Identifiers?

ﬁ;

Contributor identifiers:
==

’ ORCID .
Crossref DataCite

Content identifiers:
DataCite, Crossref




Seamless integration across the
research lifecycle

Who?

When? .
Where? http://doi.org/10.5281/ZENODO.30799

— /‘
1%
http://doi.org/10.5281/ZENODO.30800

Q@Q http://cordis.europa.eu/

Q project/rcn/194927_en.html

http://doi.org/10.13039/501100000780
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Advocacy & Communication:

- Adapting messages for different audiences:

- Data centers, researchers, developers, librarians,
publishers, funders

- blog.datacite.org

- Training events, conferences, workshops, webinars

- Knowledge Hub: https://project-thor.readme.io




Community input
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In sum: working to further data
sharing

1. Researchers: 3. Journal Publishers:
find, identify, and cite research enable research articles to
data and other research be linked to the underlying
objects with confidence data/objects
2. Data centers: 4. Funders:
provide persistent identifiers help to track the impact of
for datasets, workflows and research funding
best practices for data sharing
and citation

DataCite
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Through technology & communication

DataCite develops and research data in order
supports methods to... to:
q locate [l establish easier access

M
~o| identify Increase acceptance

Q clte C foster reuse
(P DataCite







Thank you!

patricia.cruse@datacite.org
datacite.org
Twitter: @datacite

DataCite
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One last thing...

L@palooza

Open identifiers deserve their own festival
November 9-10

pidapalooza.org
> sity of Calif

= <) CDL DataCite

C rossref California Digital Library FIND, ACCESS, AND REUSE DATA




