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The problem DataCite

Data form the foundation of research
- yet, they are treated as ‘second class’ citizens!

We need reliable and unambiguous access to data: - collaboration
- reuse
- reproducibility
- attribution
- grant credit
- faster progress
Il - consistent funding
- feed future researchers

Curie Notebook —= ATLAS Experiment



How to tackle it

(P DataCite

QQ Technical infrastructure -
o

I_.@ Support services

e’ .
".{' Integration

o -
& Training

building a reliable underlying layer

- applying technology to the real world

- making it useful & usable for researchers
- tracking impact and making it visible

- working with funding agencies

- sharing best practices



What is DataCite? DataCite

- DataCite provides technical infrastructure:

- Assign DOls to research data

ol Y
. . , =
- Build and adopt services for data sharing o«
r‘"’
- Integrate with other community services
- DataCite provides community infrastructure: ﬁ
- Advocate and communicate about the importance of data ® 6

&2

- Provide training and collaborate with other organisations



DataCite a quick snapshot

e Not-for-profit Global initiative since 2009

e > 60 Members worldwide (Large institutions)
e > 1300 Datacenters

e >13,000,000 DOls registered

e >6,000,000 resolutions per month



DataCite’'s growth

000000€ +
000€gey |

DataCite 2012

DataCite 2018 DataCite 2018
Proportional Area Chart for DOI registrations by Proportional Area Chart for datacenters with
2012 superposed on total of number of DOI DataCite by 2012 superposed on total of number
Registrations by 2018 of datacenters with DataCite by 2018




Persistent Identifier Systems
Persistent Uniform Resource Locator (PURL)
Life Science Identifier (LSID)

; Crossref

o

Lol
e >
A AJanan Link Genter C!(iﬁi

3 mpol

Digital Object Identifier (DOI)

Handles

, Publications Office

Archival Resource Key (ARK)



Articles

Software Posters

Preprints Protocols



Advantages of Persistent |dentifiers for research data «@ DataCite

. o)

Unique and @ 6° @
long-lasting references {j o
- :

to research outputs
33

PIDs make it easier to |deas Research Publish results
find datasets

DNE) = o &R
- PIDs make it easier to
cite data and track @ @ @ eY

its impact ‘ o




What is a DOI? DataCite

- DOl stands for Digital Object Identifier, the PID that has been used for many
years to reference research articles in scholarly communication

- DOls:

- uniquely identify/name digital content

- are a stable, persistent location on the web

- are well known by researchers URL

Metadata




Down in the weeds

DataCite

FIND, ACCESS, AND REUSE DATA

1. Take a dataset 2. Describe it
. B L | Title |
‘: ‘ Authors |
‘: ‘ Year ‘
j ‘ Description ‘
’ P ST I Ry Ty ‘ And others... ‘

3. Assign a DO

@) :v ‘:.:"/1“ ,

10.1234/exampledata

4. Reuse and reference!

http://doi.org/10.7484/INSPIREHEP.DATA.A78C.HK44

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 — ~y,”

Findability Track citations

™M™ Unique ™M™ Persistent

Reusability Measure impact




The benefits can be enjoyed worldwide
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DataCite Introduction

Services and a Framework for Crosslinking
Data, Authors and Publications &+—% - %%
-RXDOEBEIIDI=HDY—ERRUT
L—LT—%

Services to Globally Identify Data Authors

Guidelines for Research Data Metrics



Services and a Framework for
Crosslinking
Data, Authors and Publications

SCHOLISS THOR




PIDs Cross-linking

Cross-linking refers to the explicit relationship between two or more PIDs. We
worked on identifying the best practices to link different types of identifiers and
data types in the context the services that provide the PID, whether this be
connecting data to publications, to researchers, to organizations, to funders, or

some combination thereof.

https://project-thor.eu/the-thor-mission/



Benefits of Cross-linking Data and

Publications

e Increased visibility, discovery and retrieval of both literature and data
e Facilitating reuse, reproducibility and transparency of research
e Enabling better attribution of credit for published data, providing an

additional incentive for researchers to share their data.

https://doi.org/10.1101/097196



Using Related-ldentifier field in the Metadata

Crossref DOI T5|H

IsDerivedFrom J
@ Handle \ SNTULDM?IFEFE/N

kS
IsCitedBy

Crossref DOI
i q /
.?:Fl = IsNewVersionOf <__/ I

CIRETRIFERNVES

DOI
[#FHLLvN—23> 0 DOIMN?
R/ \LRS \ [URLCHESI TS
/L N\ BURBRAURS
% IsDocumentedBy IsSupplementedBy &=
— axV MarXiv &YX ELShTLVS el i

https://schema.datacite.org
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Discovery of Links between Data and

Scholarly Articles

Dataset Publication

« C @ hitps://doi.pangees.de/10.1594/PANGAEA.862114 * 9003 Zm-+APN

otsageput com M2016/0729/095%83. % 9 @ O = A @ -+ EABH MO0 LA MmO OE
o S | e | Cewat |
PANGAEA* ®SAGE Journals ‘q‘m.r...m. TTO) Aacetsenth - Seschbesy . Bromejomes

Data Publisher for Earth & Environmental Science

THE
— HOLOCENE
Citation:  Dréger, N et al. (2016): Varve ago madel of Lake Tiefer See sediments.
d0i:10.1594/PANGAEA 86211:

In Supplement to: Dréger, Na ¢ ; Theuerkauf, Martin; Szeroczynska, Krystyna; Wu

Qsmenvaoors @) A s Seacns
Sabine; Tjallingii, Rik; Plessen, Birgit; Kienel, Ulrike; Brauer, Achim (2016): Varve
microfacies and varve preservation record of climate change and human impact for the. Tnpect Foctor: 7 S
last 6000 years at Lake Tiefer See (NE Germany). The Holocene, online first, o ooty = g
doi:10.1177/09596836 16660173 Article Marwsorg
Coverage: Latitude: 53.583300 * Longitude: 12. smoo Varve microfacies and varve preservation = This. & swwmta o
H, 76975 m record of climate change and human impact oy % Froo Samca Coy
Event(s): Tiefor-See . * Latitudo: 53.583300 * Longitude: 12.516700 * Elovation: 65.0 m * Location: Mecklenburg- for the last 6000 years at Lake Tiefer See (NE S B et o
'Vorpommern, Germany < * Device: Composite Core (COMPCORE) & Germany) oo § e
Parameter(s): & Name Short Name Unit Principal Investgator Methad Comment —— ) More about hsfournal
+Cow s core Dréger, Nadine & Nadine Orger1 ] Servons:
2 DEPTH,sedmentrock 3 Depin  m  Driger, Nodne & ‘Geocode - composta deotn s o it 08 cotopun
3 Age model 4 Agemodel ka Drdge,Nadine & Jriosiatierbioiny
«Age,urcacsnty L Ageunc + Driger Nadne & St me e oot s | |t [
5 Age, commant Comm Ordger Nadne e e 7
License: B e
Sizo: 18277 data points. : :""““""' :‘..\::_ ot

dwémfgrq/1 0.1594/PANGAEA.862114 doi.org/10.11 77/0959683616660173

https://eventdata.datacite.org



Scholarly Articles

Discovery of Links between Data and

« C @ hitps://doi.pangees.de/10.1594/PANGAEA.862114 * 9003 Zm-+APN

PANGAEA®
Data Publisher for Earth & Environmental Science

Data Description
Citation: Dr'uuor N et al. (2016): Varve Ig. model of Lake Tiefer See sediments.

In Supplement to: Dréger, n.am- Theuerkauf, Martin; Szeroczynska, Krystyna; Wu
Sabine; Tjallingil, Rik; Plessen, Birgit; Kienel, Ulrike; Brauer, Achim (2016): Varve
microfacies and varve preservation record of cliimate change and human impact for the
Iast 6000 years at Lake Tiefer See (NE Germany). The Holocene, online first,
doi:10.1177/0959683616660173

Coverage: Latitude: 53.583300 * Longitude: 12. Slﬁm

H, 76975 m
Event(s): Tiefor-See . * Latitudo: 53.583300 * Longitude: 12516700 * Elovation: 65.0 m * Location: Mecklenburg-
. Germany  * Device: Composite Core (COMPCORE) 4

Parameter(s): & Name Short Name Unit Principsl Investigator Method Comment

T Core Core Dréger, Nade &

2 DEPTH, sedmentrock 3 Depin  m  Drdger, Nodne & ‘Geocode - composte depn

3 Ago model & Agemodel ka Drager, Nodine

Age.ucedainty G Ageunc  +  Driger Nadine &

5 Age.comment s Comm Oréger, Nadine &
License: i
Sizo: 18277 data points.

doi.ora/10.1594/PANGAEA.862114

DOI to DOI link

%83. * 9 @O0 = aMm-+APL L eo0armDeB
& Senn | e | Gomatn | W

Sewntimsry - Brome e

HOLOCENE

Wore | OrieFist | Allssues | Subscrbe | RSSO | Emed Aers

npact Factor: 1
Factor: Goograony, i

Varve microfacies and varve preservation =
record of climate change and human impact

for the last 6000 years at Lake Tiefer See (NE
Germany)

Nadine Driger1 T

Martin Theverkautz

Keystyna Sasrocaytoka)

‘Sabine Wuit14

Rk Tjatogit

Birgt Plossen

Uirke Kienel1:2

Achim Braver

TSecton 2 Cimete Dynamics nd Landscape Evoluton, GFZ German

doi.org/10.11 77/095968361 66601 73

Crossref

Event Data

https://eventdata.datacite.org



Improving support for Data Citation in Data Repositories

Cold ° ° HOME | A
Spring
O Harbor
Laboratory
beta Search

THE PREPRINT SERVER FOR BIOLOGY

New Results
A Data Citation Roadmap for Scholarly Data Repositories

(© Martin Fenner, ( Mercé Crosas, (© Jeffrey Grethe, { David Kennedy, { Henning Hermjakob,
® Philippe Rocca-Serra, (® Gustavo Durand, © Robin Berjon, (® Sebastian Karcher, © Maryann Martone,
@ Timothy Clark

doi: https://doi.org/10.1101/097196

This article is a preprint and has not been peer-reviewed [what does this mean?].

Abstract Info/History Metrics [ Preview PDF

Abstract

This article presents a practical roadmap for scholarly data repositories to implement data
citation in accordance with the Joint Declaration of Data Citation Principles, a synopsis and
harmonization of the recommendations of major science policy bodies. The roadmap was
developed by the Repositories Expert Group, as part of the Data Citation Implementation Pilot

(DCIP) project, an initiative of FORCE11.0rg and the NIH BioCADDIE (https:/biocaddie.org) https://doi.org/10.1101/097196



structured data

semantic web
/ markup

C T
Google eSS

SEO

= C @ Secure https://search.datacite.org/works/10.6084/M9.FIGSHARE.1

DataCite Search

Framing the Community Data System Interfz:

Kristian Garza
Dataset published 2015 via Figshare

(7' https://doi.org/10.6084/Mg FIGSHARE 1300051 66 Cite

@] Elements Console Sources Network Timelne Profies Application Security
<jovET
r<div class="container-fluid">
before
iv class="content >
v<div class="row"'>
i:before
v<div class="col-md-9" id="content-work">
ve<script type="application/ld+json">

{"@context":"http://schema.org","@type": "Dataset"”,"@id":"https://doi.c
.FIGSMARE. 1300051" , “name" : "Framing the Community Data System Interface
[{"@type":"Perso "Kristian"”,"familyName™:"Garza"}],"publ
2 atePubly eModit 2016-03~
“license":"“https://creativecommons.org/

Providing services for
crosslinking and

in landing pages



- C @ Secure https://search.datacite.org/works/10.6084/M9.FIGSHARE.1

DataCite Search

Framing the Community Data System Interfz

Kristian Garza
Dataset published 2015 via Figshare

(Z https:/doi.org/10.6084/Mg FIGSHARE 1300051 66 Cite

@] Elements Console Sources Network Timeline Profiles Application Security
oLy
r<div class="container-fluid">
t:before
v<giv class="content">
v<div class="row'>
i:before
v <div class="col-md-9" id="content-work">
v<script type="application/ld+json">

{"@context":"http://schema.org"”,"@type": "Dataset", “@id":"https://doi.c
.FIGSHARE. 1300051", “namne" :"Framing the Community Data System Interface
[{"@type":"Person",“givenName":"Kristian", " familyName™:"Garza"}],"publ
are","datePublished":"2015", "dateModif ied":"2016-03~

31T17:10:342%,"description™:"", “license":“https://creativecommons.org/

+0/us/"}

</script>

Using Content-Negotiation

$ (document) .ready (function () {
var identifier =
S ("meta[name="'DC.identifier"']") .attr ("content") ;
if (identifier === undefined) {
return;
}
var doi = new URL(identifier);
var url = $('#site-title') .attr('data-conneg');
url += '/application/vnd.schemaorg.ld+json/' +
doi.pathname;

S.ajax ({
url: url,
dataType: 'text', // don't convert JSON to
Javascript object
success: function (data) {
$('<script>")
.attr('type', 'application/ld+json')
.text (data)
.appendTo ('head') ;
by
error: function (error) {
console.log (error.responsedSON) ;




DEMO

https://doi.pangaea.de/10.1594/PANGAEA.760907



How to embed metadata in web pages

DataCite exposes webpages with | structured data
semantic web

crawl-able structured data using
schema.org markup. \

markup

schema.org 7

Using the dataset class from / \

schema.org
SEO

Mapping from DataCite Schema (v4.0,
2016) ( which has only 6 mandatory
fields)




Facilitating schema conversion and
formatting.

S C @ GitHub, Inc. [US] https://github.com/datacite/bolognese/releases %

I datacite / bolognese

» DataCite provides libraries for

programmatlca”y prOV|de ¢Code (1 lssues 0 Pull requests 0 ojects 0 Wik so
datasets metadata in == -
SChema.org format. a day ago ::;ofsfzs:o Dzip Mtargz

bk Loz;%;! Jzip M

* Repositories can use these
libraries to add schema.org 20 Lo Do Ducss
markup in their webpages for
each dataset.

http://www.github.com/datacite/bolognese



Uptake

Repositories with metadata embedded in
Schema.org. Some examples:

Dryad
Dataverse
Zenodo
And others...
Full list:

https://github.com/datacite/freya/blob/master/schema_org.csv




Cross-linking and the Scholix WG

about the links between
scholarly literature and

d ata. L DA ALLIANGE WORLD DATA SYSTEM

A framework for @
exchanging information SCHOL'&
@)

http://www.scholix.org/



Scholix Information Model

Source Relationship
Object

Target
Object

J

Provider/ Link \

—
Information about the two objects

Information about the nature of the link and the link package itself

http://www.scholix.org/



Scholix Link Schema

e This schema represents the broad community consensus after two
in-person workshops and lots of discussion

e The schema has intentionally very few required elements

e Focus is on the link, only required properties for source and target object
are PID and type (either literature or dataset)

e Optional metadata for objects where those are not available via PID

e Small controlled vocabulary for relation type: isReferencedBy,
isSupplementTo, isRelatedTo

http://www.scholix.org/



Scholix Link Package

Link Information Package

Link Publication Date (1)
Link Provider (1..N)
Relationship Type (1)
License URL (0..1)

Source Object Target Object

Object Identifier (1) Object Identifier (1)

Object Type (1) Object Type (1)

Object Title (0..1) Object Title (0..1)

Object Publisher (0..1) Object Publisher (0..1)
Object Creator (0..N) Object Creator (0..N)

Object Publication Date (0..1) Object Publication Date (0..1)

Figure 2 - Link Information Package: high-level information model http://www.scholix.org/
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Crossref

(RDAES

TA ALLIANCE

CHORUS

, ICPSR
DataCite

cc

SPRINGERNATURE

S|TIM

her | https://zenodo.org/record/1120265# WIdUVJOdXd0

November 21,2017

Scholix Metadata Schema for Exchange of
Scholarly Communication Links

Burton, Adrian; @ Fenner, Martin; Haak, Wouter, @ Manghi, Paolo
Editor(s)

Brady, Catherine

Researcher(s)

Diepenbroek, Michael; Schindler, Uwe; Aryani, Amir; Bilder, Geoffrey; Ryder, Gerry; Graef, Florian; Demeranville, Tom; Bruno,
lan; Cousijn, Helena; Shaw, Phil; Wass, Joe; La Bruzzo, Sandro; Rauber, Andreas; @ Nielsen, Lars Holm

Sponsor(s)
World Data System/ICSU

“The goal of the Scholix initiative is to estabiish a high level xn!eropevabmly framework for exchanging information about the
links between scholarly d data. It aims to enabl to understand systematically
what data underpins literature and what literature references dala The DLI Service is the first exemplar aggregation and
query service fed by the Scholix open information ecosystem. The Scholix framework together with the DLI aggregation are
designed to enable other 3rd party services (domain-specific aggregations, integrations with other global services,
discovery tools, impact assessments etc).
Scholix is an evolving lightweight set of guidelines to increase interoperabilty. It consists of: () consensus among a
growing group of publishers, datacentres, and global/ domain service providers to work collaboratively and systematicall
1) f data-literature link inf (ii) an Infe model: conceptual definition of what is a Scholix
scholaly link, i Link metadata scherna: metadata epresentation of a Scholix k. Options for exchange protacols
(forthcoming) Scholix is the “wholesaler to wholesaler” exchange framework, to be implemented by existing hubs or global
of i link infc uch as DataCite, CrossRef, OpenAIRE, or EMBL-EBI. These hubs in tumn
work with their natural i f data centres or i to collect i hi h
community-specific workflows and standards, Scholx thus enables nteroperablty between a smalier numberof large
hubs and leverages the existing exchange arrangements between those hubs and their natural communities (eg between
GrossRef and journal publishers). Scholixis a technical solution to wholesale information aggregation; it will need to be
complemented by other policy, practice and cultural change advocacy initiatives. This approach could be extended over
time to other types of research objects in and beyond research (e.g. Software, tweets, etc).

I Tweetedby8

See more details

Indexed in

OpenAIlRE

Publication
November 21, 2017
DoL:
Keyword(s):
= =3
=
Grants:
European Commission:

- OpenAIRE2020 - Open Access
Infrastructure for Research in Europe 2020
(643410)

- RDA Europe - Research Data Alliance -
Europe 3 (653194)

Related identifiers:

Supplementary material:
10.5281/zenodo.1120275




Services to Globally Identify Data
Authors

THOR






Claiming Dataset to your ORCID record from DataCite Search

< C' @ Sicher | https://search.datacite.org/data-centers/jalc.jalc?year=2015 ﬁ‘

Manually scaled parameters of lonogram at Wakkanai, Japan

Ishii Mamoru

Work published 2015 via spase://IUGONET/Repository/NICT/WDC_for_lonosphere_and_SpaceWeather
lonospheric parameters are manually scaled from ionograms which are obtained at Wakkanai, Hokkaido,
Japan by the swept frequency ionosonde for the range between 1 and 30 MHz. Scaled parameters are the
ordinary-mode critical frequencies (foE, foF1, foF2) and the minimum virtual heights (h'E, h'F1, h'F2)
corresponding to E (90-120 km), and F (> 120km) layers of the ionosphere; and the minimum observation
frequency (fmin), which can be a measure of the D (80-90 km) region...

(£ https://doi.org/10.17594/5704641f8b11d 66 Cite © Add to ORCID record
V'

i Add work to ORCID
lonogram at Wakkanai, Japan
Ishii Mamoru Are you sure you want to add
Work published 2015 via spase://IUGONET/Repositq this work to your ORCID nd_SpaceWeather
The ionogram is recorded tracings of high-frequency fecord? ionosphere. It is
produ(':ed by the vert.|caL incidence ionospheric soun @ L.<a|dc?. Japan. The
sounding frequency is swept from 1 to 30 MHz. The | ling time of the

sounding radio wave and the light velocity, i.e., virtual height. Echo traces are composed of ordinary and
extraordinary mode by the effect of the Earth's magnetic field...

' https.//doi.org/10.17594/5704b5259137a 66 Cite @ Add to ORCID record

Automatically scaled parameters of lonogram at Wakkanai, Japan
Ishii Mamoru

www.search.datacite. org https://search.datacite.org



Support datasets claiming in multiple workflows.

© - o:ucic = ()

Figure 2: Metadata, in particular relations between data publication DOIs and ORCIDs, flow
from PANGAEA to ORCID via DataCite.

ORCID AUTO-UPDATE

°® 4 ‘
;o °, ) Crossref
Researcher” Publisher /
. Data Centre 4@
.@ P @ Y, Y 4 "y
oo DataCite

* Connects ORCID
iD to manuscript / Embeds ORCID iDs

dataset in metadata when Checks metadata Receives new
* Connects ORCID manuscript/datas for authenticated work info from
iD to DataCite etisaccepted, ORCID iDs when Crossref/DataCite,
profile, enables noting if iD is assigning DOIs to sends to users’
auto-update authenticated new works ORCID records
e 0 |\

Notified by email / ORCID inbox

@ : https://project-thor.eu/



Support datasets claiming in multiple workflows.

Q) - o:ucic = ()

Figure 2: Metadata, in particular relations between data publication DOIs and ORCIDs, flow
from PANGAEA to ORCID via DataCite.

PANGAEA users having ORCID iDs, relative to the total number of users [%] Datasets with at least one author having ORCID iD, relative to the total number of datasets [%]

20

19.5

+7.6%

since Oct ‘16

19

+3.5%

since Oct ‘16

18.5
18
17.5
17
16.5

Nov 21 7 7 M 7 Al M 7 :
V2016 Dec2016  Jan2017.  Febl2017  (Mar201 PR20L7° May2017  Jun201 Nov2016 Dec2016 Jan2017  Feb2017 Mar2017  Apr2017 May 2017  Jun 2017

Total Users: 7,644 Total Datasets: 356,627"°"Faecthore



Guidelines for Research Data
Metrics




There has been previous
efforts on counting citations

but

e Does notinclude usage
e How can we do metrics?




Therefore...

COUNTER 5

Data Vol Double clicks The implementatiOn
il of a code of
practice for data

Reports Format

SUSHI level metrics

INVESTIGATIONS

REQUESTS 7__\\_9 I/&}l/)( I\ I) “J
Qs WM DT-6H DEEZFLY

&) CDL DataCite Data®N\E

| —— ‘
- 0) % 'l:I:! https://makedatacount.org




Data Citations

—>1| &=

a0
Display
Data Metrics

COUNAFER Usaeglzoat:tgcs

CONSISTENT CREDIBLE COMPARABLE -

Future Metrics

https://makedatacount.org

9 coL ot Data®N\E -9



Protocol for exchanging Data Metrics

I

SUSHI (Standardized Usage Statistics "Report_Datasets”: [

i
Harvesting Initiative) protocol “Dataset_lecvle : "Lake Erie Fish Community Data",
Dataset_ID": [
(http://www.niso.org/workrooms/sushi/ ) {
IlTypell: "DOIII s
has greatly facilitated the handling of large . "Value": "0931-865"
volumes of usage data, and its i;
"Dataset_Contributors": [
implementation by vendors allows the {
) IlTypell: "Name" 5
automated retrieval of the COUNTER usage "Value": "John Smith"
. . . }
reports into local systems, making this i
. . "Dataset_Dates": [
process much less time consuming for the {
. . . . - "Type": "Pub_Date",
librarian or library consortium administrator. "Walue": "2002-01-15"
}
1,

"Dataset_Attributes": [

1  http://www.niso.org/workrooms/sushi/
"Type": "Dataset_Version",



MDC Milestones

» June 2017 March 2018
MDC Project Started Hub prototype

February 2018 May 2018
CoP Release MVP

https://github.com/datacite/sashimi



Get Involved

Repositories — contact us if you would like to be Researchers- we are looking for beta testers for
an early adopter our front end development of data level metrics
Publishers — support data citations & ensure Funders- if you are interested in supporting this

your citation data and metadata are open initiative, please get in touch.

Institutions- contact us if you would like to Follow us on Twitter @MakeDataCount

support in your institutional repositories and

help us Spread the Word Join our ma|||ng ||St at

https://makedatacount.org/contact/

https://makedatacount.org
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