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FREYArpject summary

The FREYA project iteratively extends a robust environment for Persistent Identifiers (PIDsphato a
component of European and global researeimfeastructures. The resulting FREYA services will cover a

wide range of resources in the research and innovation landscape and enhance the links between them so
that they can be exploited in many disciplinand research processes. This will provide an essential

building block of the European Open Science Cloud (EOSC). Moreover, the FREYA project will establish an
open, sustainable, and trusted framework for collaborative-gelfernance of PIDs and serviteslt on

them.

The vision of FREYA is built on three key ideaPtBeGraphPID ForumandPID CommonsThe PID Graph
connects and integrates PID systems to create an information map of relationships across PIDs that
provides a basis for new serviceReTPID Forum is a stakeholder community, whose members collectively
oversee the development and deployment of new PID types; it will be strongly linked to the Research Data
Alliance (RDA). The sustainability of the PID infrastructure resulting from FBR¥O the lifetime of the

project itself is the concern of the PID Commons, defining the roles, responsibilities and structures for good
selfgovernance based on consensual decisitaking.

The FREYA project builds on the success of the preceding THEdR qndjinvolves twelve partner
organisations from across the globe, representing PID infrastructure providers and developers, users of
PIDs in a wide range of research fields, and publishers.

For more information, visilvww.projectfreya.euor emailinfo@projectfreya.eu

Disclaimer

This document represents the views of the authors, and the European Commission is not responsible for
any use that may be made of tlir@formation it contains.

Copyright Notice

Copyright © Members of thEREY £onsortium. This work is licensed under the Creative Commois/CC
Licensehttps://creativecommons.org/licenses/by/4.0/

Page? of 45


http://www.project-freya.eu/
mailto:info@project-freya.eu
https://creativecommons.org/licenses/by/4.0/

FREYA deliverablet[® Emerging and New PID Graph Resource Types in Disciplinary Contexts November 2020

Executive summary

This deliverable completes the task of integratémerging PID resource types into disciplinary services

which have been developed or enhanced through the FREYA project. It builds on work from previous Work
Package 3 and 4 deliverables and provides lessons learned that occurred through working withg@mergi
PIDs.

Picking up on the PID landscaping exercise conducted by partners at the outset of the project, it focuses on
PID resource types identified as emerging or immature in 2018. The report begins with an update on the
status of many of these resourcepigs: first, we summarize those driven forward by FREYA partners who
have developed prototypes for implementation of ROR IDs from what was at the tim@anal viablé

Research Organization Repository, grant DOIs that form part of the fledgling Globtlderdifier System,

and research instrument identifiers that form part of thi8ensor Information System infrastructdrer

earth and environmental scientists. Next, the report summarises progress made within partner
communities (outside FREYA) on detgtrof other emerging PID resources ranging from data management
plans to samples and facilities to give a more complete picture of the current status of emerging PIDs.

The main part of this report centers on further integrations by the disciplinarynpes to their databases

and workflows, that build on existing prototypes for PID Graph resource types. A summary of work is
offered from six disciplinary partners who outline their specific system requirements for organization IDs
(ROR, GRID and ISNI J@snt and funder IDs, noting the specifications and integrations that served to
address these requirements. While the focus is very much on emerging PIDs, some updates have been
included on mature PID integration for work which had been started in puswieliverables. Partners
achieved integrations of identifiers for emerging PID Graph resources into existing database records
dretrospectivelg§ or provisions were made for these identifiers to be incorporated into any newly added
records.

Importantly, weshow that emerging PIDs can be implemented across a range of disciplines and can address
a variety of use cases. By embracing nascent infrastructures and uncovering technical weaknesses, FREYA
partners have helped to grow emerging PID infrastructures.

Page3 of 45



FREYA deliverablet[® Emerging and New PID Graph Resource Types in Disciplinary Contexts November 2020

Contents

A [ o1 (oo [UT{ 1o ] o I PR PTPP PP 5

2 Reuvisiting the status of new and emerging PID reSOUICES.............ooovieiicciiciiniierree e 6
2.1  Prototypes developed in Work Package.3.........ooovviiiiiiiiie e 6
2.2 New and emerging PID resource types that have moved foraatside of FREYA project......7

3 DISCIPINAINY INTEGIATIONS......eeitieeiiiitiieie e e et e e e s aes e e e e e s s e e e e e e s s asnn e e e e e e s annreees 11
3.l EMBEEBLL ...ttt e a e ab e e e e bae e e e nnr e e e anareeeaas 12
T 7 Y N SO PRRRR 18
R B = 111K g I I o] = oY A PP TP TP PRPPPP PP 22
K O 1 = USROS 26
ST = N[ Y L PR SSR 31
T G T S I o PRSPPI 38

4 Lessons learned and concluding thoUGhES...........uuviiiiiiiiiie s 43

Paged of 45



FREYA deliverablet[® Emerging and New PID Graph Resource Types in Disciplinary Contexts November 2020

1 Introduction

At the outset of the FREYA projectandscaping exercise was undertaken to document the PID landscape
that was being contemplated by each partner and the community they represent. The report, submitted as
Deliverable 3.1in 2018, served to benchmark the range of research resources thatrhadjuired

persistent identifier solutions at the time and commented on the relative maturity of PID infrastructures

GKIFIG 6SNB Ay 2LISNIGA2Yy® | YIOddzZNAGE YIFGNRE 61 & RN

of PID infrastructures availbto their community for each research resource (Table 1, Deliverable 3.1),
rather than a comprehensive commentary on every PID resource available globally.

Infrastructures for publication identifiers, data identifiers and researcher identifiers wersedeo be

mature, in that the PIDs are indexed by multiple databases and workflows, bespoke workflows and search
engines had been in operation for a number of years (decades in some cases) or the infrastructures were
the focus of predecessor projects toEERA, ODAand THOR All other PID infrastructures were assigned
emergingor immaturestatus. It is research resources in these categories that we focused on for the
remaining two deliverables Work Package 3. Deliverable 3.volved mapping the g in the PID

landscape with user stories collected by partners followed by feasibility studies for prototype
implementation. Deliverable 3.3 culminated in demonstrators of prototyping implementations conducted
by the FREYA partners of new PID types amdPI® services. The building workifork Package 3

(@ dzA £ RA Yy 3 ¢ K I éfiwagitakenRig igVarkiPacKalge8ncorporating i€)°. In D4.4

oOrganizational IDs in practigea range of organization IDs were discussed with special focus on the ROR
IDas a communityed initiative with open infrastructure and data that is well suited for use in an open
science environmefit Likewise, tha&im of the current deliverablés to report on our further integrations

of some of thes@mergingandnewPID graph resource types in disciplinary systems, databases and
workflows.

Chapter 2 of this report summarizes thewandemergingPID Graph resource types that were the focus of
Work Package 3. Section 2.1 elaborates on PID Graph resource types forpubiotypes were worked on

by FREYA partners; section 2.2 provides a summary of work on PID Graph resource types that has moved
forward largely outside ahe FREYA project, as well as those that are currently too immature to gain
traction from the reseach community.

Chapter 3 consists of contributions from FREYA partners who have built further implementations to include
new and emerging PIDs described above that meet specific needs of their communities. FREYA partners
with the following disciplines regbon their progress: EMBEBI (representing Life Sciences), DANS
(representing Social Sciences), the British Library (representing Humanities and Social Sciences), CERN
(representing Higlenergy Physics), PANGAEA (representing Earth and Environmemed§ciad STFC
(representing Facilitiebased Science).

The final chapter discusses lessons learned by each partner and a discussion of the value for the community

at large of implementing new and emerging PIDs types.

1 FREYA Deliverable 3itps://doi.org/10.5281/zenodo.3554255

2 ODIN:https://odin-project.eu/

3 THORhttps://project-thor.eu/

4 FREYA Deliverable 3t2tps://zenodo.org/record/2649230#.X5MwCUJK]UI

Svdz2zF A2y ad NBLINBaSyid GKS oNRFR FAYAa 2F Cw9,! Qa 2 2N]J
5 FREYA Deliverable Déips://zenodo.org/record/3666255#.X5Mwc0JKjUl
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2 Revisiting the status of new and emagyPID

resources
2.1 Prototypes developed in Work Package 3

In the final phase of work package 3, FREYA partners built demonstrators for prototypes of new PID
resources. These focused on PIDs for organizations, for grants, for projects and instrumerntapecif
research vessels and PIDs for facilities. This work followed two earlier deliverables, which identified gaps in
the PID landscape and determined feasibility of prototype implementation, respectively.

A report was drawn up at the conclusion ofghvork in February 2020 (see the report submitted to
accompany these demonstratdjs The report provides a useful marker of the status of those efforts which
must be considered in the context of the Identifier landscape at that time. Ultimately, praetygre

realised as follows: ROR IDs for Organizations was the most advanced demonstrator built, given that the
infrastructure for these organization IDs was in place and being promoted globally; global grant identifiers
LIN2 INBaaSR ¢St fworkwitdrintegrafindgthd@sé ientifieas/sedv@s as a first demonstrator

for how global grant IDs might be adopted by stakeholders to unambiguously connect grants to research
outputs; there was some prototyping realised for instrument IDs, with larger rebdafrastructures

minting Digital Object Identifiers (DOIs) for instruments as early adopters. However, inclusion of additional
metadata fields in the Da@@te schema to satisfy the instrument identification requirements has not been
completed. Prototyjng identifiers for facilities turned out to be complex, in that the work considered
research resources beyond the facility per se Diamond Synchrotron and beam time awarded to
researchers) and considered a range of identifiers that might be reqtorddtermine the value offered by

the facility. While prototyping began Work Package 3 and represented the vision for an Open Science
Portal for STFC, this facilities demonstrator has been developafdik Package 4.

A brief recap of the prototypes #t were built by FREYA partners is offered here. The ROR rep§sitory
containingROR IDs for Organizatiohsid been set up since early 2019 and the infrastructure has evolved
sufficiently in the year since the ROR MVP (minimum viable product) was lauioctzataCite to

incorporate ROR into DataCite services. This resulted in prodtetiehservices that make ROR IDs
available to every DataCite member. The ROR infrastructure has continued to grow, attracting global
support to date of community advisornsitegrating platforms, signatories pledging to adopt ROR IDs and
funding. Of the new and emerging PID resources, these organization IDs are of interest across disciplines
and constitute the most robust candidates for implementation in the current delblerdndeed, the

previous FREYA deliverableas entirely devoted to an assessment of organization IDs and early initial
implementations of ROR IDs by project partners.

Grant DOlsare the solution to the quest for a global grant identifier to replace the internal identifiers

assigned by individual funders to their own awards. Funders who register with Ctbsscefve DOIs in

exchange for grant record metadata that can subseqlyein¢ included in publication metadata. Europe

PMC has supported the Wellcome Trust in providing landing pages for its grants and sending grant

metadata packages to Crossref. As a demonstrator of how the global grant ID system could work, Europe
PMC workedwith the publisher PLOS to link publications to Wellcome grant records and thereby to other
publications funded by the same grants t f O2 Yy RdzOG SR @Al GKS 3INIyld L5a
GAGKAY 9dz2NR LIS t a/ @arhednkasyldtE fogRiaiNFam identifiérd isisél in its

infancy and to date only a handful of funders from Europe and the US have registered with Crossref for

" Deliverable 3.3 Prototypes of New PID Resources Insert link?

8 https://ror.org/

9 FREYA Deliverable 4#ps://zenodo.org/record/3666255#.X5Mwc0JKjUl
10 hitps://www.crossref.org/community/grants/

1 hitp://europepmc.org/grantfinder
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grant DOls. Stakeholders, such as publishers, will need to be encouraged to implement these PIDs in their
workflows before researchers can be incentivized to include them in their publications.

Research instrument identifierare part of thedSensor Information System infrastructdreet up by the
AlfredWegener Institute (AWI), which coordinates German podaearcht?2. Researchers who register the
AyailiNdzySyida (GKSe dzasSz NBOSAOS | aKFIyRfSé¢ F2N GKS
in data publication metadata. PANGAEA has started including these handles for instruments in dataset
metadda. This initial step makes it possible to aggregate related data (based on instrument/sensor use)
using machingo-machine communication at PANGAEA. Given their focus on research vessel
instrumentation, these identifiers are naturally of most interestiie Earth and Environmental Sciences
community.

2.2 New and emerging PID resource types that have moved
forward outside of FREYA project

This section summarizes the progress made regarding new and emerging PID resources since the
landscaping exercise reportéa Deliverable 3.1 in June 2018. These PID resource types were considered
too immature for prototyping by individual project partners. Solutions for many of these have been moved
forward by consortia outside of FREYA and we outline below any developrhantsatve relevance for
disciplinary communities of project partners.

Data Management Plans (DMPs)

It is already technically feasible to assign a PID to a DMP, and this is especially simple to do for a DMP that
has been deposited in an institutional repasit that provides PIDs. However, this has normally assumed

that the DMP is a static text document. During the time of the FREYA project, two RDA working groups
(unrelated to FREYA) have been working on separate but related aspects of viewing the DidRt@iser ¢

for all of the outputs of a specific research project. The DMP Common Standards Working Gasup
developed a common data model with a core set of elements for describing a DMP, and the Exposing Data
Management Plans Working Grddpas been exioring use cases for exposing DMPs to human and
YIFIOKAYS I OlG2NA 2dzidaARS 2F (GKS 5atQad AyadAdGdziazyl f
of the DMP as a container by enabling connections between DMPs, datasets, funding institutiooss,auth

and so on. To better accommodate DMPs, version 4.4 of the DataCite Metadata Schema that will be
NEtSIFaSR G GKS SyYyR 2F wWwnun 6Aftt RR Iy SELX AOAG
kinds of outputs can be directly tracked.

Projects

There is sometimes confusion about the difference between a grant and a project in the context of
identifiers. A grant or funding award is an agreement made at a particular time that provides funding
support to the researcher for a specified research agtiA grant ID refers to this agreement. In essence, a
grant is a transaction between a research funding body and a researcher or group of researchers. In
contrast, a project is an activity or defined sequence of activities carried out by a researgneuprof
researchers. A project identifier is a compound identifier that brings together the various entities related to
the project in various ways (such as researchers involved in the project, the funding grant awarded to do
the project, data and artickeproduced, software platforms used and so on). A single project can therefore
have one, several, many, or no grants at all. These distinctions between a grant and a project make it clear
that an identifier is needed for eachan identifier for the gran{transaction) and an identifier for the

project (activities).

12 hitps://sensor.awi.de/
13 https://www.rd -alliance.@g/groups/dmp-commonstandardswg
14 https://www.rd -alliance.org/groups/exposindata-managemeniplanswg
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In terms of grant identifiers, research funders are joining Crossref as members to register research grants
with them, to be able to accurately track this information at the individual awarel lgtiis is explained in

the section 2.1). In terms of project identifiers, while there are a number of local initiatives, the most

promising solution to date is the Research Activity IdentifkiD which is a compound object identifier.

To recap from Bliverable 3.1, RAID was established in 2017 and is made up of an identidindb plus

Fy aSy@St213S¢ O2ydFAyAy3a aa20ArGSR tL5& FyR YSiat
funding grants, equipment, data, publications and othereggsh entities linked to the activities of a

research project. In the context of open research, RAID also provides a record of the context for and
contributors to each output, which is vital for research integrity and reproducibility.

RAID is managed byehAustralian Research Data Commons (ARDE®Y is in active use in seven

Australian organizations at the time of writing, with a further 24 having access to the system but no live
integration as yet. 5,366 live RAIDs have been minted. RAID is integriate@RCID records and holds
associations with a range of other identifier systems, including ROF, 8l GRIB for organizations;

DOls for datasets and articles; and Handles for instruments. The RAID team are in discussions with partners
in the USAand the Netherlands who are planning pilot RAID projects. RAID is in the process of being
certified as an official international standard with F@vhich is expected to be published by May 2021. A
project identifier such as RAID enables research grongsrestitutions to associate people, data, works

and funding with a longerm effort, to track the impact of these efforts over the leteym, and to focus on

the narrative, rather than a particular researcher or funding stream.

Conference PIDs

TheConference ID Working Grotipchaired by Crossref, has continued its work during the lifetime of
FREYA Crossref has developed a proposed schema update to accommodate conference IDs. In the
meantime, the ConflDent project has emerged to develop a sépanatadata schema for conference

ID. To support interoperability, ConflIDent has proposed a set of updates to and recommendations for
the DataCite Metadata Schema.

Sample PIDs

The International Geo Sample Number (IGSN) for samples has gained widéomdoqte the FREYA

g2NJ Ay3d 3IANRdAzLIQa FaaSaaySyid Ay 5StAGSNIoOfES odmd 2
scientific community to identify geological samples, the use of these identifiers can be seen worldwide and
is rapidly finding use iather disciplines. IGSN 204@unded by the Sloan Foundati®nhas actively

fostered this disciplinary expansion and is tackling some of the most pressing issues relating to
sustainability, workflows and architecture of the PID infrastructure. The farea persistent sample

identifier to track the entire sample life cycle (in the fiekdin the lab-> in the sample repositor in the

data repository) persists throughout the larger scientific community from the Natural Sciences to the
Humanities. ThéGSN 2040 project consortium seeks tedesign and mature the existing organization and
technical architecture of the IGSN to create a global, scalable, and sustainable technical and organizational
infrastructure for PIDs of material samples. At the sdime, publishers are encouraging the use of IGSNs

and large consortia, such as the Centres of the German Helmholtz Association, are considering institution

5 The Australian Research Data Commons (ARD@3}://ardc.edu.au/

16 |SNIhttp://www.isni.org/

17 GRIDhttps://grid.ac/

181SOhttps://www.iso.org/home.html

YWorking groupit L5{ F2NJ 02y TS NBpsOB&.crdssfeRord/mNRIBE @ pisb@érences
projects/

2 FREYA blog podfowards Persistent Identificaty 2 ¥ / 2 yithS/NBwpE-Q Y
freya.eu/en/blogs/blogs/towardgpersistentidentification-of-conferences

21 ConflDent project websiténttps://projects.tib.eu/en/confident/

221SSN 2040 project websitettps://www.igsn.org/igsr2040/

23 The Sloan Foundatiorhttps://sloan.org/
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wide implementation of IGSNs in their extensive and heterogeneous collections. To support e posi

trend, improvements in the structure and facility of sample registration have been implemented (e.g. batch
metadata updating, API for submission, links to cruise DOIs, publication and data DOIs). More than 7 million
IGSNs have been issued so faelght allocating agents.

Instrument PIDs (DOls, Handles)

The Research Data Alliance Working Group Persistent Identification of Instruments (Pfié@Toped a
community-driven solution for persistent identification of instruments. To ensure that developments would
follow community needs and requirements, the working group solicited use cases from a diverse
community of potential instrument PID uséfs On the bases of these use cases and with the input from

the use case developers, the metadata schema was developed and iteratively adapted to fit the broad
spectrum of stakeholders involved. Two PID minting options are currently available to thexsesiatl in

using persistent identifiers for instruments. ePl@ffers the option to mint handles for instruments using

the exact metadata schema provided by the PIDINST working group. DataCite will adapt its metadata
schema in future versions to allow farmore complete mapping of the proposed instrument metadata
schema to the DataCite schema. FREYA Partner STFC is planning to join HZB (HelmrumitBerlin fur
Materialien und Energie) and BODC (British Oceanographic Data Centre) as an early didiogtreincent

PIDs by institutional instrument providers. PANGAEA includes handles (SENSOR.AWI) for instruments in
their dataset metadata and is anticipating the adoption of the PIDINST schema and DOI instrument
registration by related services from the il Wegener Institute (AWHalso mentioned in section 1.1

above. Reliant on the progress of the AWI in this regard, activities around instrument PIDs with FREYA
involvement have focused on connecting with other communities working on controlled vocisiair

the description of instruments which is an important building block in describing and identifying instrument
types and their function and specifications.

Research cruises

PIDs for research cruises would be a valuable asset to the marine scienceigityn providing the means

to link cruise information (cruise track, start/end date, principle investigator etc.) to samples, funding, data
and other research products generated from the cruise. Currently, we are not aware of any efforts to
develop a newdentifier for research cruises or any efforts to adapt current metadata schemes to
encompass critical information fields related to research cruises (e.g. Vessel name, Port of entry/exit). The
Rolling Deck to Repository (RZRa stateof-the-art US resarch cruise data repository, started routinely
publishing DOIs for each completed cruise. Thereby, they have been able to link Cruise DOls to related
persistent identifiers where available, including ORCID iDs for members of the science party, the IGSN for
physical specimens collected during the cruise, the Open Funder Registry (FundRef) codes that supported
the experiment, and additional DOls for datasets, journal articles, and other products resulting from the
cruise. This approach works well under therpise that the DOI resolves to a R2R landing page which
provides the necessary cruise information. In PANGAEA, patrtial cruise information (only related to the
dataset itself) is available through tidevent label. However, cruise DOIs are currently nowider

practice by the research community, so an integration has not been attempted. Going forward, PANGAEA
will implement PIDs for research cruises if these become available with metadata reflecting the complex
nature of the scientific efforts or other kdions have been developed (etgrough the O2A system at the
Alfred Wegener Institute).

24 hitps://www.rd -alliance.org/groups/persisterdentificationinstrumentswg
25 hitps://github.com/rdawgpidinst/schema

26 https://www.pidconsortium.net

27 https://www.rvdata.us/
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Facilities

Largescale research facilities, depending on the information context, can be considered organizations,
funders, or instruments. After discussions @&F& with facilities impact managers it was decided to use the
respective existing and emerging PIDs framewaorks for organizations, funders or instruments rather than
agree on and promote a specific new PID type for facilities. In the STFC Open SciehpedRatstpe

reported in D4.7, facilities are modelled as organizations with ROR or GRID PIDs assigned to them where
they exist. A smaller experiment is ongoing with one STFC facility assigned with CrossRef Funder ID and
some evidence that its use is grogiover recent year® There is currently no apparent indication that

other facilities will follow suit. It is likely that in most research information contexts, organization identifiers
will be assigned, and in more specialized contexts of instrumentdgerlopment where it is important to
express parenthild relationships between facilities and instruments installed on them, Instrument PIDs for
facilities may find their use.

2 STFC @¢ral Laser Facility asfunder and publications attributed to it:
https://search.crossref.org/funding?q=100013266
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3 Disciplinary integrations

This section provides reports from six FREYA partnbo have built further implementations to include

new and emerging PIDs in disciplinary systems, databases and workflows. A focus across disciplines has
been to incorporate ROR IDs as one type of organization ID into repository records. Some pavmers ha

used the opportunity to implement other organization identifiers at the same time, namely GRIDs and

Wikidata identifiers. Another focus has been implementing funding identifiers, in the form of grant

identifiers (namely those grant IDs that are assighgdndividual funders) and funder identifiers (in the

F2NY 2F ARSYGAFASNAE FNRY / NRPAaNBFQa 2Ly Fdzy RSNJ N

To help the reader, FREYA partners have reported their implementations using the following structure
where possible:

PID resourceedected

Community served by the implementation

The integration(s): specifications considered and achievements

Lessons learned that partners would want to share with those wishing to undertake similar
implementations

= =4 =4 =
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3.1 EMBLEBI

This section outlines conbutions specifically from Europe PMC at EMBRI.

PID Graph resource selected

ROR IDsorganization identifiers: Europe PMC has built upon its earlier pilot integration of ROR IDs
(reported in D4.4) to generate an algorithm that is able to predict RXBRolr affiliations in existing
publication records.

Community served

EMBLEBI, which represents a life sciences community, had the following use case for organizatids IDs:

an organization | want to be able to find papers published by my collaborators quickly and be able to easily
find which organizations with which weltaborate¢ Addressing this use case would greatly assist

reporting for the EMBL annual report and funder reports. In particular, organization IDs would assist in
building lists of publications authored by staff, especially those that are not found dijidreal approaches

Sead GAlF Yy AyauraddziSQa OdzNNByid NBaSINOK AyF2NXLE
iDs for EMBIEBI staff.

The aim was to generate an algorithm able to detect publications within EuropePMC withREEBIBL
authors and thereby a prototype that could be extended to match all affiliations in Europe PMC records to
ROR IDs.

Specifications for integration
Europe PMC arrived at the specification through the following steps:

1 Determining the information required to mapfdiations to ROR IDs: Affiliations appear as text
strings in publicationsthese need to be mapped to ROR IDs. The aim was to find all papers
published with an EMBEBI author from 2019 and 2020.

1 Making use of the ROR API: We determined whether the &\l ceturn sufficiently accurate
results for this mapping; It did not, so we determined the limitations of information in the ROR
registry.

1 Developing alternative approaches to enable mapping: this required development of a database of
machine learning maels capable of processing all data in the ROR registry and an algorithm able to
use those models to predict potential ROR ID matches for an affiliation. As a test dataset, we made
use of the previous pilot integration of ROR IDs for EEBL2016018 pagrs (reported in D4.4).

Outcomes:

T 9dzNR LIS ta/ Qa fAGSNYGdzZNE RIGFEO6FAS YR AlGa !'tLA
especially since each publication record is able to host multiple affiliations per author. The
affiliation informatbon comprises text strings that helpfully often contain geolocation of the
affiliation and acronyms of the organization as well as the name by which the organization is
known. The text strings can also contain information about the researcher (such asiddra#s)
or the specific unit of the organization to which the researcher belongs.

1 Using the ROR API was an obvious first resort to link affiliations in text strings to ROR IDs. Its
performance was tested on a dataset of EMBL papers, with particulart@ategiven to the 6
different EMBL sites (Barcelona, Spain; Grenoble, France; Hamburg, Germany; Heidelberg,
Germany, Hinxton, UK; Rome, Italy). The accuracy of the ROR API when applied to identify
manuscripts with EMBL authors, was 70% which was not isuffi reliable for our purposes. This
was largely due to the fact that the city location of an affiliation is not provided in the ROR registry
and thus cannot be used by the ROR API.
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1 A machine learning approach was developed that could incorporate thgimgi city geolocation to
help identify EMBL papers. A significant improvement of 99.9% reliability was realised for
identifying papers containing an EMBL organization. Ultimately machine learning, based on country
and city information within affiliationsyas combined with using the ROR API (for cases with no
mapping), followed by a less selective machine learning approach. This combination gave the best
results and is described in the next section.

Integration achieved

AAAAA

As a first step, affiliation dat&N\f2 Y whw ¢l a 02ttt SOGSR IyR al @SR Ay 9d
was supplemented with information about cities that was pulled in from the GRID dafdpas®rmation

about cities is not currently supported by ROR but there is fortunately matth between ROR and GRID

records. Next an algorithm was built to use this database to train models for each organization and use

those models to predict ROR IDs in affiliation text strings. The algorithm to match ROR IDs to affiliation

strings in Europ®MC records was then built using location information in the affiliation: country, city or

regions were detected using dictionaries built by the Geonames Dat#lhaé support natural languages

(for example, Turin is Torino in ltalian). A training sgiagers was used: these are papers officially

identified as EMBEBI publications for 201%018 for which ROR IDs had been manually identified.

Initially, the aim was to obtain matches to a small number of ROR IDs and then to improve precision. ROR
IDs wih the best result were returned ordered with their corresponding scores. If the machine learning
approach failed to find a corresponding ROR ID then a call to the ROR API was made and machine
predictions tried again. Ultimately, a heuristic approach wsedto weight scores between the ROR API

and machine learning approach. Figure 1 shows the results obtained from the mapping algorithm towards
the end of the training procedure. Figure 2 provides a diagrammatic summary of the approach taken by
Europe PMCa map affiliations in publications to ROR IDs.

CORRECT

NOT FOUND

FALSE

TRUE

Figurel Algorithm performances, last version on 10/06/2@ptimisation of the mapping algorithm (using

the 20152018 dataset) is almost complete. Performance (current as of 06/2080pd on a set of 1656

affiliations: 81.5% were predicted as correct ROR IDs (TRUE), 11.2% were wrongly predicted (FALSE), 4.1%

were not assigned to a ROR ID (NOT FOUND) and in the end 3.2% seems to have the correct ROR ID but the
annotator could not b sure about it (CORRECT).

29The GRID databagettps://www .grid.ac/
30The Geonames databadgtp://www.geonames.org/
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Match city 0R
€51y M Records
\* Matching */
city thanks
to GRID ID
o S e
o] T Training
aspecific :
Europe PMC — ROR processing RORs —_
system [
Get different
\ affiliations for a
- ROR —
Exact matching Prediction
of 5
= algorithm
country

Acronyms

cormesponding Excat match

organizations

Predict on ‘

Model

Other known
names

Figure2 Database creation and plan for algorithnThis diagram represents how the database (ROR
processing system) was set up for the prototype. The first step (blue, top) involves merging tha city dat
from GRID to the ROR IDs. A city field has been added to each ROR ID. In step 2 (purple), model training data
were needed here using EuropePMC records (indicated by PubMed Identifiers or PMIDs), an exact match
of the name of the organization, the ceéynd the country datasets has been created for each ROR ID. Those
datasets contain from 0 to more than 8000 different strings for each ROR ID. Once there are enough strings
(at least 100) for a ROR ID, the prototype trains a simple model (grey squam pbabes dataset
(comprising correct matches) and strings from other organizations (wrong matches). In the end the newly
created database (ROR processing system) contains a dataset of different strings for each organization
retrieved for Europe PMC recerdn addition, where there are sufficient different affiliations, the model
should be able to predict whether a new string corresponds correctly to a given ROR ID. The resulting
algorithm (orange) will find the location information and through procegsaslving exact match,
acronyms, trained model and other known names, will predict whether the string corresponds to a ROR ID.

Resulting integration: All papers published with an ENMBLauthor from March 2019 to March 2020 have
been tagged with the coesponding ROR IDt{ps://ror.org/02catss53 and this information is currently

live within Europe PMC. See Figure 3. In addition the official EBI publication lists from 2015 to 2018 have
been tagged with predield ROR IDs (all affiliations for all authors).
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. E'l]_I'Ope PMC About Tools Developers Help

Search worldwide, life-sciences literature

org_id:ror.org/02catss52

Coronavirus articles and preprints Search examples: "breast cancer” Smith |

Recent history Saved searches
Search only 1-25 of 1,033 results
Type @ Sort by: | Date received -

O Research articles (930)
A comprehensive and comparative phenotypi

O Reviews (103)
known phenotypes.
Kollmus H, Fuchs H, Lengger C, Haselimashhadi
JA, Amarie OV, Becker L, Beckers ], Calzada-Wac
Free full text® Kuckuk P, [...] Hrabé de Angelis M
O Free to read (262) Mamm Genome, 31(1-2):30-48, 14 Feb 2020

Cited by: 0 articles | PMID: 32060626 | PMCID: PM

O Free to read & use (723) + Addt et
o export lis

Date
0 2020 48) Comparing Cryo-EM Reconstructions and Valid
0 2019 25 Joseph AP, Lagerstedt |, Jakobi A, Burnley T, Paty
B A ] Chem Inf Model, 60(5):2552-2560, 11 Feb 2020
U 2018 250 Cited by: 0 articles | PMID: 32043355 | PMCID: PM
Custom date range » + Add to export list
Figure39 dzNR LIS t a/ Q& NBadzZ dAy3a AydSaNnI daz2yy ! aONBSy:

publications with EMBEBI authors, returned using the RIDRorEMBLEBI in the search query:
ORG_ID:ror.org/02catss52.

EMBLEEBI work for STFC:

hy €SENYyAy3 2F 9dz2NBLIS ta/Qa f3I2NAGKY YR RFEGFOLF &
partner STFC wished to replicate this approach for their own data.

STFC provided a list of DOIs corresponding to 40,000 publications in STFC repositories. Europe PMC agreed
to apply its machine learning algorithm to map these DOls to PubMed Identifiers (PMIDs) to ROR IDs,
producing a Google data studio reperee a screnshot in Figure 4.
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GeoChart of countries most represented in the set of PMIDs within EPMC  (7)

STFC list of DOIs annotated with ROR
IDs by Europe PMC thanks to machine
learning mapping algorithm

DOIs within EPMC (have a PMID) PMIDs processed / found

32.06% -~ 54.19%

®

Organizations link to ROR ID Number °; flraetri:;im a,"

1,040

1,018

GeoChart of cities most represented in the set of PMIDs within EPMC  (§)

Map  Satellite

fechnology Failities Council

Bristol

1-10/2684

EMBL-EBI

Figured! & ONBSyakK2id 2F NBadzZ Ga 20a0GFrAyYSR | FGOSNI | LILX & A\
(~12 8000) of the DOIs provided by STFC have a corresponding PMID in Europe éd&tnidpe (top
left) presents countries most represented in the STFC dataset while the second map (bottom left) displays
the cities most represented. Note that the prototype requires a processing time of about 5 seconds per
affiliation and this is reflected in the repday the statistic displayingPMIDs processed vs PMIDs fatind
(here 54.19% of the PMIDs found in the 40,000 DOIs from STFC have been processed by the prototype). The
table (bottom right) displays most represented organizations among STFC Publicatiodsimatgscending
order. Each organization name is hyperlinked to its corresponding entry in the ROR registry (e.g. University
of Oxford: https://ror.org/052gg0110P).

Lessons learned
This is the information imparted to STFC ahead of the collaborative watkvis undertaken.

For mapping affiliation strings to ROR IDs, it is essential to use cities as it distinguishes organizations
that have different sites in the same country (e.g. currently the ROR API is not able to differentiate
between EMBL Heidelberg@ EMBL Hamburg). The downside of using cities is that for some
affiliations, establishing the correct location can take a lot of titieere are many countries/cities

regions to check. A possible solution for this might be to use the geocoding APIdamte @hich

will return geolocation information for an affiliation such as country, city, regions, etc.

Once the geolocation of an affiliation is known then we suggest the best approach is to use a
machine learning algorithm supplemented if necessaryheyROR API. The machine learning
approach can predict the correct ROR ID for an affiliation even if the affiliation is misspelled in a
text string. Indeed the machine learning prototype built by ENHBIL to assign ROR IDs to
affiliations provides good re#ts (81.5% accuracy).

{YFLEff FFFAEALGAZ2YA | NB y2i LINE CSazaioNe Syl IINeSE 2v3
since there is not enough information to assign a ROR ID with a good reliabilitycdnsweming
and inaccurate predictions can alaose when location information is missing.
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9dzNR LIS ta/ Qa YIOKAYS fSIENYyAYy3I LINRG2GELIS dziAf Al
both DOIs and PMIB's Europe PMC is currently exploring possible ways to make the data public
going forward.

31 From Deliverable 3.1Publications can be referred to by several equivalent PID types. Taking the example of
PMID/PMC/DOI fopublications a jourral article (with a DOI that is allocated by a publisher and metadata registered
with the DOI registry, Crossref) may also have its abstract indexBdltyled if it is biomedical, and will be assigned
a PMID (PubMed reference number) by the National LibcduMedicine (USA). The PMID refers to the metadata
record in PubMed. If the full text version of the same journal article (already identifiable via a DOl and PMID) is
indexed in EuropePMC/PMC (an archive oftést journal articles) then it will be agyned a PMC identifier, which
refers to the full text version in EuropePMC/PMC. PhMID/PMC/DOI identifiers are equivalent in that they refer
conceptually to the same article, but the specific instances are different.
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3.2 DANS

PID Graph resource selected

Specific Grant IDs and (Funding) Project IDs, but connected to other entities in {GeapID
Community served

The Dutch multidisciplinary NARCIS community in general, and its funding agencies more specifically.
Results ee presented to different stakeholders and in a presentation about the NARCISr&bb.

The portal NARCIS (www.narcis.nl) is an aggregation of Dutch Research Information. NARCIS contains the
metadata from all the Institutional Repositories in the Netheda with publication metadata, metadata of
datasets, metadata of research projects, researchers and organizations. Dutch universities and other
research organizations are all participating in NARCIS. NARCIS also contains the project grantsofproject
programme descriptions) of the Dutch Research Council and European Commision (EC) where Dutch
organizations are involved in.

NARCIS aggregates information from more than 48 different institutional repositories and 23 archiving
systems. In addition to the agggated metadata from these repositories, NARCIS contains information
from Current Research Information Systems (CRISs), information about Dutch research organizations,
researchers and experts, and research projects.

Specifications for integration

Within D4.6 DANS worked on the question of whether it would be possible to connect grant descriptions to
different types of publications and datasets on the basis of Persistent Identifiers (PIDs). A persistent
identifier (PID) is a lonlgsting reference to a doenent, file, web page, or other object, which is resolvable

to the current location on the web.

Because NARCIS contains grant information, as well as publications and datasets, it provides a good testing
ground to look into this matter and determine potéat challenges. The PIDs necessary to connect this
information, including person IDs and organization IDs are all part of the NRRECGaph.

To implement grartDs and link the funded projects to publications and datasets that resulted from those
projects, the namespaa@nfo:eurepo/grantAgreementt is used and this ID is included in the NAREIS
Graph.

One of the use cases high on the pitiplist of NARCIS, is the relation between grants and the results of the
funded projects: publications and datasets. Different stakeholders of NARCIS want to get insights in the
results of a certain grant, in terms of the different kinds of publicatigres (article, book, report etc) and
datasets. Within this task, DANS implemented this use case for European Commission (EC) grants and set
up a pilot for a grant given by the Dutch Research Council (NWO).

Current StatusNARCIS is ready to support Grddé Bnd connect these to (funding) projects. The situation
descripted imintegration achievedis live in our production environment. Not all sources included by
NARCIS can offer Grant IDs yet, however it is expected that the illustrations built in thetwa
environment of NARCIS will fuel implementation in the different source systems.

Integration achieved
European Commission (EC) funding

One of the purposes of NARCIS is to propagate metadata of Dutch research institutes to other information
servicesaround the globe. Among those information services is OpenAIRE. Dutch research institutes can
submit their metadata in a number of different formats to NARCIS, and NARCIS propagates this information
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in a standardized way to OpenAIRE. This metadata alkml@scpublications and datasets that are a result

of an E€funding and NARCIS wants to include these relations in the metadata and thereby also in the PID
Graph. In addition, these relations are presented in the Wweabrface (narcis.nl) and propagated ather
services like OpenAIRE.

To stimulate the use of the EC grant IDs in the Dutch scientific community, we built a few showcases in
NARCIS which were used in presentations and communication to the different communities. These
activities led to a growthfa850 publications with a EC grant ID in the metadata that could then be linked to
the right grant and project description.

A great example is the EC projéBealising an Applied Gaming Eystem RAGE®?; see Figure 5. Using
the namespace for Efdnding, this project is linked to 91 different publications by including the right grant
ID in the metadata.

The publications can be filtered by publication type, year, accessibility and source. In PID Graph terms it is
possible to present the total number ofiplications from a certain grant, or present the total numbers of
open, closed, and restricted access publications. It is all linked by the granfdeu
repo/grantAgreement/EC/H2020/644187

RESEARCH
REALISING AN APPLIED GAMING ECO-SYSTEM - RAGE

Main
tle Realising an Applied Gaming Eco-system - RAGE

Publications (31)
—— *eriod 02/2015-02/2019

Current
OND1358796
Update content 3 Horizon 2020
unded by info:eu-repo/grantdgreement/EC/H2020/644 187
Type ABSTRACT
Other (50) > The EU based industry for non-leisure games (applied games) is an emerging business. As such, it" s still fragmented and needs
Conference paper (23) ¥ critical mass to compete globally. Nevertheless its growth potential is widely recognised and even suggested to exceed the
Article (14) N growvth potential of the leisure games market. RAGE will help to seize these opportunities by making available 1) an
interoperable set of advanced technology assets tuned to applied gaming 2) proven practices of using asset-based applied
Report (2) b games in various real-world contexts, 3) centralised access to a wide range of applied gaming software modules, services and
Book (1) 3 resources, 4) an online social space (the RAGE Ecosystem) that arranges and facilitates collaboration that underlie progress and
a . innovation, 5) workshops and online training opportunities for both developers and educators, 6) assets-based business cases
types that support the games industry at seizing new business opportunities, and 7) a business model and launch plan for exploiting
the RAGE Ecosystem beyond the project s duration. Intermediary organisations and education providers anticipate a wider
Date exploitation of RAGE results among their end-users, which add up to over 1 million, and through disseminating RAGE in their
2020 (1) N partner networks. The game companies in RAGE anticipate adding RAGE-based products to their portfolio, in order to improve
their competitive advantage by opening a new product line for applied games and developing new revenue streams. Actual
2018(7) ’ deploymant of RAGE results will generate direct impact on the competitive positioning of the few thousand of European SMEs
2018 (12) » in the Applied Games market. Impacts from RAGE will be visible in terms of fulfilling new client needs by quicker and more
2017 (26) N challenging methods of skills acquisition, enabling new business models based on the usage of tha aszets repository and the
Ecosystem, and in the strengthening collaboration acress the entire Applied Games value chain.
2016 (34) ]
All dates i RELATED ORGANISATIONS
Secretariat » Faculty of Educational sciences (OU)
Accessibility inancier » European Commission
Open Access (46) »
Closed Access (41) » RELATED PEOPLE
Restricted Ac: ) »
estricted Access (4) Project leader 5 Prof.dr. W. (Wim) Westera
Source RELATED RESEARCH (UPPER LEVEL)
Open Universiteit Nederland »
(91) unding Programme » Horizon 2020

Figure5 NARCIS page tife EGyrant éRealising an Applied Gaming EBystem RAGE

Dutch Research Council (NWO) funding

It is a longstanding wish to relate publication and dataset to grants from the National Research Council
(NWO). Currently this work is doneanmually by asking researchers to add their publications to the

32 hitps://www.narcis.nl/research/RecordID/OND1358796
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application that supports the administrative process around the NWO research grant. Together with the
Donders Institute for Brain, Cognition and Behaviour and the Radboud University we spilatd@

explore this use case for the research grant callsmhguage in Interacti@?’;, see Figure 6lhis

programme is divided into five different so calléBig Questionswith one or more research projects
associated with them. In this pilot Donddrsstitute, Radboud University and DANS aimed to sort out a
number of questions. Most importantly, we wanted to know whether it is possible to connect the grant, the
different projects, the publications and the datasets on the basis of PIDs and whethairteat PIDs or

IDs for grants and projects are sufficient. We wanted to assess how such a workflow can be organized and
what problems we would encounter along the way. In particular we wanted to assess whether the
namespaceinfo:eurepo/grantAgreement is usable for this process. This namespace is used by OpenAIRE
for EC grants and in this pilot we wanted to explore if this can also be used for grants from the Dutch
Research Council (NWO), or whether it would be better to adopt to grant IDs from CrossRef.

The ultimate goal of this pilot was to see whether publications and datasets could go through the entire
workflow and systems from the participating organizations and then have their metadata added to NARCIS
and linked to the NWO gragt.anguage and Intactiore.

For this pilot most of the needed PIDs were available. Persons can be identified with ORCID iDs or ISNIs, and
organizations with RORs. Publications and datasets are identifiable through DOIs or Handles. However, for
grants and projects the situatih was not that obvious. For projects, the pilot used the NARCIS project IDs,
which are persistent and sustained for more than fifty years, but these identifiers do not meet all the
requirements of a persistent identifier, mainly because they are not aabte on the web and do not

resolve to a landing page. There is thus still a need for an Open Persistent Identifier for projects!

Based on the OpenAIRE grant ID, the pilot used the current NWO grant ID. This grant ID is not resolvable,
and there is also nguarantee that it will be sustained in the future. In that sense it is questionable if this ID
meets the criteria for a persistent identifier. However, the ID, together with the name space, is globally
unique and can be traced to the source, namely NWH@. fdilot did use th&info:eu

repo/grantAgreement namespace, according to the OpenAIlRE guidéeltpaith the extension
&/NWO/Gravitation/024.001.006 According to the specifications, these last three fields are reserved for
/Funder/FundingProgram/Proj&i®/

The pilot clearly shows that in the Netherlands there is still a need for the implementatiweadf grant
PIDs and PIDs for projects, programmes or other types of research descriptions and CrossRef might be a
good alternative for grant IDs.

Techneally it is rather simple to aggregate the publications and datasets and connect them to a project on
the basis of a grant ID in the P@aph. However, there are challenges in organizing this work. Lack of
clarity on the use of grant IDs, the differentiicats used in different systems and practical problems in
assigning PIDs to the metadata, makes it more complicated than just the technical implementation.

Although the pilot was limited, the different systems, using different formats provided us withhtriato

the problems that can arise. NARCIS received datasets directly from The Language Archive owned by
Donders Institute and datasets from the Radboud University. Both are using different formats and not all
the formats do support grant informationuBlications related t@i_anguage in Interactidrare stored in
institutional repositories owned by various universities. Not all systems were able to assign the grant ID
dinfo:eurepo/grantAgreement/NWO/Gravitation/024.001.006o those publications.

It has also been found that from the viewpoint of researchers, assistance is needed in assigning a grant ID
into the metadata. These grant IDs are often unknown, and applications should support this process by

33 https://www.narcis.nl/research/RecordID/OND1366397
34 https://quidelines.openaire.eu/en/latest/literature/field _projectid.html
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assigning a grant ID automatically when a researsielects the programilanguage in Interacti@ywhich
is known.

RESEARCH
LANGUAGE IN INTERACTION

Main
tl Language in Interaction
ricd 2013-12/2023

Publications (7)

Datasets (3)

Current
RL » https:fwwew languageininteraction.nl
tesear mbe OMD1366397
unded by info:eu-repo/grantAgreement/NWO/Gravitation/024.001.006

ABSTRACT

Human language is the most powerful communication system that evolution has produced. It is the basis of culture and social
life. It comes in many forms (> 6000 languages today). At the same time it is deeply rooted in the neurobiclogy of the human
brain. The overarching quest of the programme is to account for, and understand, the balance between universality and
variability at all relevant levels of the language system and the interplay with different cognitive systems, such as memaory,
action, and cognitive control. To achieve this, Language in Interaction brings together researchers from eight universities and
ane research institute within the Metherlands to understand this unique capacity in its full glory.

RELATED ORGANISATIONS
Secretariat » Donders Institute for Brain, Cognition and Behaviowr (RL)
inal r » Matherlands Organisation for Scentific Research - NWO (NWO)
RELATED PEOPLE
t leader 3 Prof.dr. P. (Peter) Hagoort
persor » Dr.W. (Wendy) van Ginkel
RELATED RESEARCH (UPPER LEVEL)

g Programme » Gravitation

RELATED RESEARCH (LOWER LEVEL)

» Big Question 1: The nature of the mental lexicon: How to bridge neurobiology and psycholinguistic theory by computational
maodeling?

» Big Question 2: What are the characteristics and consequences of internal brain organization for language?

» Big Question 3: Creating a shared cognitive space: How is language grounded in and shaped by communicative settings of
interacting people?

» Big Question 4: Variability in language processing and language learning: Why does the ability to learn language change with
age? How can we characterize and map individual language skills in relation to population distribution?

» Big Question 5: The inferential cognitive geometry of language and action planning: Commeon computations?

Figure6 NARCIS page of the N¥WBbantdLanguage in Interactiagn

In conclusion, the namespadmfo:eurepo/grantAgreemert can be used as grant ID, but it would be far
better if an open and global grant identifier were available, preferable resolving to a landing page with a
description of the grant hosted by the funder. This infrastructure of course would also need to be
persistent!

Lessons learned

Technically the implementation is actually rather simple.
However, on the organizational level there is a huge challenge. In this pilot a dataset, or
publication, goes through a rather complex workflow of systems and it tedwe® effort before

these systems can process the necessary information. Systems need to assist a researcher to get a

grant number in the metadata and different systems need to bridge different formats
There is a need for more uniformity among grant PID$RIDs for research projects or

programmes. Universities need to support the OpenAIRE grant ID, or for example CrossRef Funding

IDs as these PIDs play a crucial role to let different systems throughout Eoteqmperate

Once requirements are met, the fmntial benefits are huge. Funders can retrieve metadata of
publications and datasets quite easily on the basis of the right grant PIDs. In addition, PIDs of
participating organizations and researchers can be retrieved as well. This actually is a preetical
case for the PID Graph in action.

In the Netherlands there is still a debate about which grant ID will be used. Within thcagsdeC
grant ID was used because this is mandatory for publications as an outcome oflarde®
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project. It is expectethat Crossref grant IDs and-g@nt IDs will be used both. Irrespective of the
grant ID, however, the principles of the described use remain the same. The workflow is in
production and a change of grant ID will not affect the implemented solution vechm

3.3 British Library

Community served

The British Library's Shared Research Repository is atandited repository for cultural heritage
organizations in the UK. At present, six museums and other heritage organizations use the repository
service, admiistered by the British Library, which provides individual research repositories and a shared
searchable layer. These repositories are designed to provide a unified location for the research conducted
within these organizations to be found. The repositcgyvice, based on the Samvera Hyku platféxrwas
launched as a pilot in October 2019 and will go into full service in January 2021. The content of these
shared repositories includes outputs from the research conducted by the staff of these culturagaerita
organizations, the students who undertake collaborative doctoral studies with these organizations and
university and doctoral student placements.

The UK index of doctoral theses, EThOS, is administered by the British Library, and is due to be migrated
to a new platform in the coming years, which will likely be the same platform as the research repository.
Therefore these developments will integrate with that replatforming when it takes place in 2021 onwards.
EThOS has a broader audience than the Shaesiarch Repository as it contains theses from all fields of
research and is used by researchers but also by those whose thesis is indexed there.

The developments described below will be available to other users of the Samvera Hyku platform via the
outputs of the Advancing Hyku projééd ! o AljdzAi e t NBaazx GKS . NAGAAK [AO
repository, will make this code available in a form compatible with out of the box Hyku installations,

meaning this work can be used by the whole of tbammunity.

PID Graph Resource

In this piece of work, we aim to integrate emerging PID types into the British Library's Shared Research
Repository. The PID types selected are PIDs for organizations and funding. Many stakeholders using the
British Library'sepository are interested in gaining a better picture of organizational collaboration across
cultural heritage organizations and universities. Many UK cultural heritage organizations are what are
known as independent research organizatitirasd are elidile to receive funding from the UK's national
funders as well as other philanthropic organizations, integrating funder identifiers will improve the tracking
and visibility of the outcomes of that research. While these developments will only be availatlesft

use by UK cultural heritage organizations who can use the repository service, they provide a general use
case for any organization wishing to increase the number of identifiers included in a repository
implementation. With regard to the eventualigration of EThOS, user story #45, User Stories for Funding
PIDs, still applies, relating to tracking PhD outcothes

Specification of changes and their importance

In integrating support for organizational and funder identifiers, it was deemed necessdrgty

integration include the capacity for this metadata to be included in any metadata submitted to DataCite on
the minting of a DOI, so that it is included easily in the PID Graph. In making determinations about which
IDs should be included, it was @emined that including a broad base of organizational IDs was important
to future proof the repository. Additionally usability for both repository staff and users was considered,

35 https://hyku.samvera.org/

36 hitps://advancinghyku.io/

37 https://www.ukri.org/funding/how-to-apply/eligibility/

38 User Stories for Funding PIDgps://www.pidforum.org/t/user-storiesfor-fundingpids/102
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which is why not all identifiers will be immediately visible on the front.aftthile this enhanced metadata
will be included in all new records to the repository, it will only be applied to existing records if they are
edited, with the exception of the funder field, described below.

Integration achieved

The British Library workedith their development partner, Ubiquity Press, to make the developments to

the repository service. Namely, Organisational Creator and Contributor fields were altered. Previously these
properties had two fields, the Organisational Creator/Contributor n@mne the Organisational
Creator/Contributor ISNI. The changes mean that additional fields are now available to support ROR, GRID
and Wikidata IDs, as illustrated in Figure 7. ROR IDs are now visible on the front end, as ISNIs were
previously, as shown indgtire 8. GRID and Wikidata IDs will not be visible to end users of the repository but
all identifiers will be included in the metadata submitted to DataCite when a DOI is created. As the
repository has a mediated deposit process, the standard of metadatachtb records is high and

identifiers are included wherever they can be reliably retrieved. The fields will also include pattern based
validation to ensure that the fields are presented as resolvable URLSs.

Creator name type Organisational v

The person or group responsible for the work. Usually this is the author of the content.

Creator organisation name
Please complete this field.
Creator organisation ROR
Creator organisation GRID
Creator organisation Wikidata
Creator ISNI
® Remove | Add another
Figure7Ascreensha2 ¥ G KS ySg dzZLJt 2 R F2NXY Ay . NAGAAK [ A0oNI N

enter a variety of identifiers including ROR, GRID, Wikidata, in addition to the existing ISNI. ROR and ISNI
identifiers are displayed on the front end.
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DATASET

UK Doctoral Thesis Metadata from EThOS
British Library @RoR ; Rosie, Heather N

July 2020

British Library @ ROR ; Rosie, Heather

ABSTRACT

The data in this collection comprises the bibliographic metadata for all UK doctoral theses listed in EThOS, the UK's < P
national thesis service. We estimate the data covers around 98% of all PhDs ever awarded by UK Higher Education
institutions, dating back to 1787. Thesis metadata from every PhD-awarding university in the UK is included. You can

investigate and re-use this unique collection of UK universities' PhD thesis data to analyse trends in postgraduate

Collections

research, make connections between researchers. apply large data analysis, improve citation of theses and many more

applications. British Library Datasets
FILES
File name Date Uploaded Visibility File size
h
E EThOS_CSV_202007.csv 24 Jul 2020 Public 559 M8 n
EThOS_Metadata_CSV_Notes_on_the_data_2020_07.docx 24 Jul 2020 Public 166 kB n
METADATA
Resource type Dataset
Collections British Library Datasets
Institution British Library
Organisational unit Research Services

Figure8 A screenshot showing a ROR ID for a Creator in the front end of the Shared Research Repository

For the Funder field in the upload form for the repository, which was a dropdown list of 40 funders,
provided by the cultural heritage organizations and manually populated by the development partner, this
will now become an autsuggesting field which wiluggest funder names when a user starts to type in the
name of a funder, see Figure 9. This will then populate with the Crossref funder ID, the ISNI and ROR
identifier. Where no funder name is suggested this can be typed in manually and the ROR and ISNI
identifiers populated. It is also now possible to include multiple funder project references, where there was
previously only one field, and these references are associated with an individual funder.

Funder Name

| a |

American Healthcare Radiology Administrators, United States
Arts and Humanities Research Board, United Kingdom

Arts and Humanities Research Council, United Kingdom
American Hearing Research Foundation, United States
Alberta Historical Resources Foundation, Canada

Armauer Hansen Research Institute, Ethiopia

Agency for Healthcare Research and Quality, United States

Please enter the ROR
Funder Awards
Please enter the award number

=+ Add another Award number

Figure9 An image of the autpopulating list based on the Crossref funder registry in upload form of the
NAGAAGK [AONINEBQa {KFENBR wSLRaAaidz2N
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All metadata and identifiers will be included in the submission to DataCite when DOls are created. ROR and
ISNI icons for the funder are viglbn the front end with the new configuration of funder and funder
project reference, see Figure 10.

Collective Re-Excavation and Lost Media from the Last Century of British
Prehistoric Studies
xier, Jennifer @ Bevan, Andrew @@ ; Bonacchi, Chiara@®; Keinan-Schoonbaert, Adi@®; Pett, Daniel @; Wilkin, Neil@

24 April 2015

ABSTRACT 99 Downioad citation (RIS)

There are thousands of forgotten archaeological archives hidden away in repositories all over the world, lost worlds where
many scholars have toiled away for years, trying to record every detail and bit of information available about rare and

precious archaeological objects in an attempt to bring order and understanding to an almost incomprehensible past. This

paper discusses how these archives can be approached through Huhtamo's definition of media archaeclogy as a

historically-attuned enterprise’ that involves ‘excavating forgotten media-cultural phenomena’, focusing on the MicroPasts

digtization project. It is shown that greater utilization of digital media simply changes and extends the terms of

engagement, accessibility, and flow of information from antiquated archaeclogical archives to the community and back

again
FILES
File name Date Uploaded Visibility File size

¢ Adi_aam_collective.docx 14 Sep 2020 Public 293 MB n
META!
Resouce] Funder Arts and Humanities Research Council @RoR (Award number: AH/M00953X/1)
nstitution|
Organisational unit Digital Scholarship
Funder Arts and Humanities Research Council @ROR (Award number: AH/M00953X/1
Joural title Journal of Contemporary Archaeology

Figurel0! a4 ONBSyaK2d KAIKEAIKGAYI GKS FdzyRSNJ FASER
Repository

A cdraket task was performed to make all existing records in the repository compatible with this new data
model. All records which have funding information will be manually updated to make sure this new format
funding information is displayed on the front end.

To sipport the potential migration of EThOS metadata, tbarrent HE institutioafield in the thesis
template was updated to include ISNI and ROR identifiers. This field is mandatory for all thesis records and
is based on a controlled list. As the list istrolled the IDs will be included as a table within the repository.

Lessons learned

This work was implemented successfully but there were a few things which were noticed during the
implementation which may be of benefit to others attempting similar implaetaéons. The consideration

of how to format the identifiers took some time and it was not possible to get clear guidance on how to
format identifiers such as GRID and Wikidata in the DataCite metadata schema. There was also a lack of
clear guidance frondentifier providers on how to display identifiers, e.g. there is no clear indication on the
ROR website how and when the logo should be used.

We initially had some issues with the funder registry look up in that the way i$sleltts based on typing
isnot always intuitive or expected. It was determined this was due to the way the Crossref sorts the results
when called from the API based on meaningful words in the Funder name.
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3.4 CERN

PID Graph resource selected

This work is pertaining to ORCID iDs an& R0 for the CERN Open Data portal, and PIDs for funding,
grants and organizations for the Zenodo platform.

CERN Open Data portal

The CERN Open Data (COMrtal is adbig dat& open-access repository currently containing over 2PB of
particle physics data and accompanying code/software and documentation produced through the research
performed at CERN. While ORCID iDs already existed in COD (see Deliverable 4.1), it was d#tatmined
certain improvements needed to be made. Making the portal B@&hdly¢ is an enhancement which is

part of the larger effort of adding support for organization PIDs in CERN services that started with the work
presented in Deliverable 4.4.

Zenodo

Zerodo™is a generalist open research repository hosted by CERN and commissioned by the European
Commission (EC) through the OpenAIRE project to support the Open Data and Open Access movements in
Europe launched in 2013. Zenodo includes support for variaiana PID systems already (e.g. DOls,

ORCID iDs, ISBNs) and integrations for new PIDs are considered equally important to keep up with the
wider open science community, which in this case involves PIDs for funding and grants. Furthermore, CERN,
together wih 18 international partner institutions, currently builds a tekay Open Source research data
management platform called InvenioRDM, for which the main purpose is to enable reproducibility and

reuse of research artifacts Support for ROR will gart of the development of InvenioRDM and as a

result will then be available on Zenodo as well.

While these developments on the Zenodo service have not been the result of FREYA work and Zenodo is
y2i 2yS 2F /9wbQa LAf 20 ntthjidintkhém authag tifedt pefiajh to@arkgn! = A
the exact same topics that FREYA addresses and it is a way of giving an overvierglatdtiork at

CERN more broadly.

Community served

The presented developments are part of the overall effort at CERNMdgrate new and emerging PID
types and to continuously make alreadgtablished PID integrations better.

The CERN Open Data portal is an open science repository that is used by researchers, educators and
students of multiple levels. While it currenthplds outputs from the CERN community (i.e. results from the
main LHC experiments and other experiments at CERN), the materials published on the platform can be of
value for anyone working on the field of Higmergy Physics in general or even more broautiie context

of data science and machine learning.

Zenodo as a generalist research repository serves researchers from all disciplines across the globe. It is free
to use and accepts all kinds of research artifacts, which makes it widely adaptablenplaoad

community. InvenioRDM is a repository application that can be used by anyone to run a service similar to
Zenodo. As it is currently developed by CERN and external partners such as Northwestern University and
openly available, its community is RIE (mainly Zenodo) and current and future service owners across the

39 http://opendata.cern.ch/
40 https://zenodo.org/
41 https://inveniosoftware.org/blog/201904-29-rdm/
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globe. Thus, every feature of InvenioRDM has the potential to be easily implemented by numerous
research repositories.

Integration achieved
CERN Open Data portal

In terms of the ORCID enf@ements on the portal, this work included retroactive addition of missing

ORCID iDs to old records. Previously, ORCID iDs had been added to a small number of records as a first step
and this is the completion of that effort. Another task was making th€DRDs actionable through the

user interface as in the past it was only possible to see the ORCID iDs through exporting the record

metadata which is not ideal for the user.

More than 200 (not unique) additional ORCID iDs were added to COD recordswakexerery small
number of authors (under 10 names) that could not be matched with ORCID iDs from past records which is
something that will need to be resolved in a different way in the future.

As far as adding support for ROR IDs on the portal, the szinam adjusted to make it possible to add ROR
IDs in the metadata (Figure 11).

"authors": [
{
"affiliation": "Helsinki Inst. of Phys.",
“"rorid": "@1x2x1522",
"name": "Lassila-Perini, Kati",
"orcid": "©000-0002-5502-1795"
}

Figurell Metadata of a record with the added ROR field for authors

A handful of ROR IDs were added to a few selected records as an MVP aneiiidedrihat this
implementation will be extended in the future. As with the ORCID iDs, the ROR IDs were made visible on
the detailed record. The user can navigate to the ORCID or ROR record of the author or organization by
clicking on the logos next to theames and affiliations. Figure 12 shows the user interface before and after
this development.
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open a
CERN

Software examples for the ATLAS Higgs Learning Challenge 2014

Binet, Sébastien; Kégl, Balazs; Rousseau, David;

Cite as: Binet, Sébastien; Kégl, Balazs; Rousseau, David; (2014). Software examples for the ATLAS Higgs Learning Challenge 2014. CERN Open
Data Portal. DOI:10.7483/OPENDATA ATLAS.DFGK.DBAU

Figurel2 Example of a CERN Open Data portal record displaying ORCID and ROR IDs (bottom) and how it
looked like before this womskas done (top)

Zenodo

Zenodo already integrated funder DOIs connected to the Crossref Funder Régigtigh can be

connected to internal grant IDs; neactionable strings that vary across funders. The Crossref Funder

Registry indexes theseternal grant IDs and links them to the funder. These integrated grant IDs are not

PIDs and must not be confused with the grant DOIs linked to the global grant identifier system introduced

in Deliverable 3. In detail, the Zenodo metadata mask for BN dzLJ 2+ R Ay Of dzZRS& (KS
where OpenAlRBupported funder$ can be added (see Figure 13: Record upload mask in Zenodo). As
%SY2R2 Aad AYUSIANIYGSR AY hLISYy! Lwo9Qa NBLR2NIAy3 aeai
uploaded research artifacts are now (openly) available on Zenodo. The grant number of the project can be
specified in a separate field. Funders that are currently not supported by OpenAIRE can be specified in the
G RRAGAZ2YIE y2(084a¢ TAdbyWiguploadzi G(KS& oAttt y20 08 y2

42 https://www.crossref.org/services/funderegistry/

43 https://doi.org/10.5281/zenodo.3554255

44 Supported funders are: Australian Research Council (AU), Austrian Science Fund (AT), European Commission (EU),
European Environment Agency (EU), Academy of Finland (FI), Fundeg@o(iéncia e Tecnologia (PT), Hrvatska

1t FRE TF ®%yly2ad olw0X aAyradtrNBRGG2 t Nea@SGS yldAgS A
Sporta (RS), National Health and Medical Research Council (AU), National Institute of Hedlthtid/),Science

Foundation (US), Nederlands Organisatie voor Wetenschappelijk Onderzoek (NL), Research Councils (UK), Science
Foundation Ireland (IE), Wellcome Trust (UK)
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