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Technical and Human 

infrastructure for Open Research

Establishing seamless integration between articles, 
data, and researchers across the research lifecycle

Making persistent identifier use for people and 
research artefacts the default

Comprises a technical and a human component
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Seamless integration across the 

research lifecycle
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Trusted bridges across the research life-

cycle

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

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

Subsets of Data

Multiple Versions

Dynamic Data

http://doi.org/10.5281/

ZENODO.30800

http://orcid.org/

0000-0002-4695-7874

Who?

When?

Where?

654039l

?

http://orcid.org/

0000-0002-4695-7874

http://doi.org/10.13039/

501100000780

Linking data with data

Linking data with articles

Linking data with contributors

Linking data with institutions/funders
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Supporting research
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Persistent Identifiers (PIDs)

 Key technical infrastructure to connect services, authors, 

contributors

 The current need for persistent identifiers came out of 

problems with the way URLs were used in the early days 
of the World Wide Web.

 In the long term URLs have proven to be fragile:

 THOR focuses on: DataCite DOIs and ORCID iDs

 But it also covers many other systems:

 Handles, ARKs, ISNIs, Open Organisation Identifiers…
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Many different PIDs

 Author identifiers:

 ORCID iD

 Scopus ID

 ResearcherID

 ArXiv Author ID

 PubMed Author ID

 Microsoft academic 

research ID

 Object indentifiers:

 DOI - Digital Object 

Identifier

 Crossref and DataCite

are the main registration 

agencies for assigning 

DOIs for scholarly 

communication

 Handle

 URN - Uniform Resource 

Name

 ARK - Archival Resource
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DataCite

 Not-for-profit global 

initiative since 2009

 • > 40 members 

worldwide

 • > 800 data centres

 • Almost 8 million DOIs

created

 • More than 8 million 

resolutions/month
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DataCite: Mission

 DataCite develops and support methods to:

 Locate

 Identify

 Cite

 data and other research objects to:

 Establish easier access

 Increase acceptance

 Foster reuse
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Why use a DOI?
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ORCID (Open Researcher and 

Contributor ID)
 Independent non-profit membership organization

 Non-proprietary and platform-neutral

 556 Members worldwide

 Over 2.7 million ORCID iDs

 International service that integrates with other researcher 

identifiers

 Registry use is free for individuals

 Open data, software, APIs, and documentation
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ORCID: Challenge

 Names are:

 Messy

 Not unique

 Change

 Difficult to transliterate 

 To solve this, ORCID provides:

 Persistent digital identifiers to distinguish researchers from 

each other

 Member-built integrations that connect researchers and 

their activities/affiliations

 A hub for synchronizing machine-readable connections 

between identifiers for people, organizations, and research 

activities
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Why use an ORCID iD?

 Used by all major publishers and many repositories worldwide

 Enter information once, re-use often

 Report your activities easily

 Disambiguate your name

 Prove your affiliation

 Link your identities

 = everyone and everything gets credited for the work they 

share
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Why use an ORCID iD?
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Objects Researcher

The Research Lifecycle 

Landscape

Data
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Objects Researcher

The Research Lifecycle 

Landscape

Data

Article
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Objects Agents

The Research Lifecycle 

Landscape

Data

Article

Software

Data 

Management 

Plan

Researcher
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Data

The Research Lifecycle 

Many Interesting Relationships

Patent

Grant

Researcher

Funder

Organisation

Project
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Software

Data 

Management 

Plan

Publisher
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Data

The Research Lifecycle 
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Back to the Core Entities

ResearcherData

Article
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Connecting Researchers and Articles

Metadata does not disambiguate:

• Different people with the same 

name

• Different spellings of a name

• Name changes over time

• Different transliterations

• …

Does a metadata update result in 

a different instance of the Entity?

Local identifiers are brittle when 

they are used in a foreign 

environment

Persistent identifiers (PIDs) 

• disambiguate 

• provide persistence 

• even if metadata 

changes

Article

Researcher
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Connecting Researchers and Data

ResearcherData

No tradition of crediting 

people in data sets

Implement dedicated data 

citation services with 

persistent identification
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Connecting Articles and Data

Data

Article

Traditional data citation 

• references data sources 

ambiguously. Data 

cannot be identified. 

• does not dereference to 

the actual data

Implement dedicated data 

citation services with 

persistent identification and 

dereferencing
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THOR Project - Approach

 Research: understanding challenges, supporting 

standards, designing workflows

 Development: building tools, setting up services, 

connecting platforms

 Outreach: getting others involved,
develop skill sets

 Sustainability: making sure it lasts, providing evidence of 

improvements
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Monitoring progress: metrics

dashboard
http://dashboard.project-thor.eu
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Example of one community

How does THOR impact data intensive research?
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High-Energy Physics services

 INSPIRE-HEP (HEP literature, article-data links and citation 

tracking)

 HEPData (publication-ready data, article-data links)

 CERN Open Data (standalone, big data, public)

 CERN Analysis Preservation (preservation and 

reproducibility of analysis-level data, closed tool)
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LHC policies
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Data in HEP

CERN Open Data
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Example DOI use
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Counting citations to data: INSPIRE
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Facilitating data citation: HEPData
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Facilitating data citation: CERN 

Open Data
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Showing impact: author profiles
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Connecting to ORCID
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Using ORCID IDs for attributing 

credit
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Using ORCID IDs for attributing 

credit
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Challenge

 Adoption 

 We can help with data curation and services, but 

we need collaboration to build services, operate 

them 

 Services as an intrinsic process for researchers

 Integrate in the publishing process

 Provide incentives

 Make them easy to use

 Give it more visibility – make it discoverable
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Thank you
artemis.lavasa@cern.ch
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