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FREYArpject summary

The FREYA project iteratively extends a robust environment for Persistent Identifiers (PIDs) into a core
component of European and global researeimfeastructures. The resulting FREYA services will cover a
wide range of resourcda the research and innovation landscape and enhance the links between them so
that they can be exploited in many disciplines and research processes. This will provide an essential
building block of the European Open Science Cloud (EOSC). Moreover, YedF&Ect will establish an
open, sustainable, and trusted framework for collaborative-gelfernance of PIDs and services built on
them.

The vision of FREYA is built on three key idea®®eGraphPID Forumand PID CommonsThe PID Graph
connects ad integrates PID systems to create an information map of relationships across PIDs that
provides a basis for new services. The PID Forum is a stakeholder community, whose members collectively
oversee the development and deployment of new PID types; litwiktrongly linked to the Research Data
Alliance (RDA). The sustainability of the PID infrastructure resulting from FREYA beyond the lifetime of the
project itself is the concern of the PID Commons, defining the roles, responsibilities and structyesdor
selfgovernance based on consensual decisimaking.

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

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

Disclaimer

Thisdocument represents the views of the authors, and the European Commission is not responsible for
any use that may be made of the information 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/
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Executive summary

Persistent Identifiers (PIPensure robust and reliable links to digital objects and between objects. This
deliverable demonstrates how communispecific and other existing identifiers can be integrated into
disciplinary services. Focusing on PID types that are in a mature stiategport presents some first
O2yONBGS aidSLa G261 NR& o0dzAf RAYy3 YR ROy OMey 3
present how each disciplinary partner created new connections or enhanced aleg#ing ones during
the first year @ the project by improving the linking between resoureegth a focus on publications, data,
and people. During this stage, it was also important to evaltia degree of advancement with regard to
software publishing and the implementation of citatismorkflows.

The FREYA partners provide specific disciplinary use cases describing current and future integrations of
trusted and mature persistent identifiers, as well as commugjigcific identifiers in established services.
The use cases demonstrate diftnces in terms of community needs and technical requirements amongst
the different disciplines and organizations, challenges in PID integration, but also the ability to prototype
and implement mature and even emerging PID types despite this disciptinarganizational

heterogeneity.

While the disciplinary use cases show a promising exploitation of PIDs, this is only the starting point.
Evaluating the impact of FREdWven integrations and supporting the cultural change that is required to
fully beneft from these improvements to the research workflows will be challengingebséntial This
deliverable emphasizes the potential of PIDs and how they are crucial to the research workflow in the
context of Open Science and the European Open Science @laligresents considerations and possible
challenges for the integration of emerging PID types as they further develop in the coming years.

Page3 of 54



FREYA deliverable D4.1 Integration of Mature PID types December 2018

Contents
I {11 0 o ¥ Tod 1T o PP RPPPRPPPRSRR 6
1.1 WOrk PacKage 4 IN CONTEXL......coiiiiiiiiiieeeeiitie et e e e e e e e e e e s s nnnrnn e e e e e e aannes 6
1.2  Current landscape and Open Science CONSIAEratiOnS. ..........uuvvveereeeieeiiieiiieiieeeeeeeeee e e e 7
1.2.1 More data, more complexity, more OPETIENCER.........ccceeeeeieii i 7
122 a2NB 0O02yySOiAzya 06SivsSSy NBA2dAdNDSAZ.a.8S00SN
1.2.3  WhatisS the role Of PIDS2.........uuiiiiiiiieiiii ettt eeeees 8
1.3 USEr StONES IMFREY A . oo a e e e e e 9
2 Integrating the PID Graph in FREYA......oo e 10
2.1 Introducing the PID Graphl........cooeiiiiiiiiiii e e 10
2.2 Introducing the pilot applications iN FREY.A ... 11
2.3 Developing the pilot @pPliCALIONS. . ........ocuvviiiiieeee e 12
I B [ = €1 (E] I o] = VPR 13
0 A 1o To [F o3 1T o PP PRPPTTOPPPPRPP 13
3.2 PID Graphs for EThOS and data.bl.uK ... 14
3.3 CUIrent IMPIEMENTATIONS ......eeiiiiiiiiii e e e s e e e e e s e e e e s s aaennreeeeeeas 15
G 70 701 R o - = T o | 1 | 15
TR T i I 1 1T PPPR PRI 16
3.4 FUuture IMPIemMENtAtiONS. .......ooiiiiiiiecce e a e e e e e e e e e e 18
G 70t o = 1 = T o | X | RPN 18
342 ETROS. ..ot e e reee s 19
4  European Organization for Nuclear Research (CERN)..........ccooiiiiiiiiiiiiiiiiiieec e 21
4.1 Background and introduCtion tO SEIVICES.........ccoiiiiiieterr e e e e e e e e e e e eaaaaaaaens 21
4.2  The CERN PID Graph.....oooc oottt e e et e e e e e e n e e e e e e e e nnnneees 22
4.3  Egablished integrations: Building the PID Graph...........ccccceeiiiiiiiiiiiiieeee e 23
431 LINKING FESOUITES........iiieeeiee ettt a e e e e e e e st e e e e e e e e b e e e aeeas 23
4.3.2  Data and software citation workflows in HEP.............cccceiiii i 25
433 [a1C=To = u[o] gl o) i Yol aT=T o s F= T o ] o N 26
N J S O ] 2 (@1 | 2N ' (=T | =1 1o ] o 1R 26
4.3.5  THE @NAIYSIS ID...cciiiiiiiiiiiie ettt e e s 27
4.4  INtegrating NEW PID LY PES. .. uuiiiiiiiiiiiee ettt e e e e e e e s e e e e e e s nrnaeeeeeeeans 28
5 Data Archiving and Networked Services (KMBYAMNS)........cccoouuuiiiiiiiiiiiieiieiiieeeee e e e eaeeaaeaaeeeeaaeens 30
L0t R o1 oo B od o] g T 0 ] =T Y/ (0= PRSP 30
5.2  The NARCIS PID Graph......cuuiiiiiiiii ettt 30
5.3  Building the PID Graph: Mature PID tYPES.......ccoiiiiiiiiiieeeeeiiiiee e 31
TG T R O 1 2O 1 N 01 1= Te | =[0I 31
5.3.2 [a1C=To = u[o] gl o) i Tod aT=T o s F= To ] o N 32
5.3.3 UnpayWall INTEGIatiON..........cc.uiiieie e e e e e e e e 32

Pages of 54



FREYA deliverable D4.1 Integration of Mature PID types December 2018

5.3.4  Article-data INKING.........uviiiiieii e 33
535 U LY or= L] L PP RPUUPPPPRPRPPTNt 33

5.4  Future work: Integrating NeW PID tYPES.......uuiiiiiiiiiiiiiiee et e e 37

6 European Molecular Biology Laboratory (EREBRI).............ccoooeiiiiiiiiiiiiiccccccnvnvvveveeeeee e 38
6.1 Background and introdUCHION 10 SEIVICES........uuuiiiiiiiiiiieiiiriier et e e e e 38
6.2  Aliteraturecentric Iocal PID Graph..........cccuiiiiiiiiiiiiiiece e 39
6.3  Current IMpIEMENTALIONS .......coviiiiiiiiiiiie e e s snnnere e e e s ennneeeeee e AL
6.3.1  Adoption of schema.org by Life Science repositaries...............ccceeececcecvinvvnnnnninnnnnne. 41
6.3.2  ORCID ClaIMING...cciiiiiiiiiiieeiee e e e e e e e e e e e e e aaaaaaaaaaaeesd 41
6.3.3 Data discoverability via BIOSTUAIES...........cocuviiiiieeiiiiiiieece e A2

6.4  Upcoming plans fOr INtEGIatiONS...........ceiiiiiuiiiiieeie it e e e e e e e 42
6.4.1 L] = 10 £ PP PPSUPPPPPPRPPRTT 42
6.4.2 Research manizationS...........coooi e a e e e e e e 42

A = S 1\ € OO PTPRR 43
2% R [ 11 o T 1 Tox 1T o TSRS 43
7.2  The PANBEA PID Graph.......uueiiiii ittt e e e et a e e e e e s e e e e e e ansnnnananaeeas 43
7.3 Current PID integrations at PANGAEA. ... e e 44
7.3.1 Maturity level of PID INTEQratiOonL.........cccciuuiiiiiiiiiiiiiiieeirreee e e e e e e ae e e e e e 44
7.3.2 U Ll ors L] =L YT PP R TP PPUUPPPPPPPRPTNY 44

7.4  Future tensions of the PANGAEA PID Graph.........cccccooviiiiieeieeiiniiiiieeeeeeeiiieeeee e 46

8 Science and Technology Facilities Council (STEC)..........cuviiiiiiiiiiieee e a7
S0 A [ 011 o T 1T 1o PP EEPR S PPPRRRP 47
8.2  Current STFC graph for PhD theses and related entities............ccooooeecveiiiiiiiiiiivineieeeeeeeee, 47
8.3  Current PID implementations at STEC.........ooooiiiiiiiiee e 48
8.4  Extensions of STFC graph for PhD theses and redatiis..............cooeeeeeeeeeei s 48

LS B O] oo 11T 1= SRR PPRSRR 50
10 Challenges and fULUIE WOIK............ooiiii e a e e e e e e e e 52
2] [ToT 0| =T o] /2SS 53

Pageb of 54



FREYA deliverable D4.1 Integration of Mature PID types December 2018

1 Introduction

1.1 Work Package 4 in context

¢KS 22N] tFO1+Fr3S o62t0 2F GKS Ccw9,! LINR2SO0 FTNRY ¢
GKS tL5 DNILKETAARBOF KKE RESABGENIROGI Yy SANI A2y E
significance of integration in this context. In particular, it is crucial to specify what it is that is being

integrated: the PID Graph is being integrated into disciplinary contthdsis, the matrices of

stakeholders, expectations, practices, workflows (formal and informal), and needs (satisfied and

unsatisfied) that are found within particular disciplines and have the degree of commonality that allows
NEFSNByYy OS  20ofihdividual® why ideyitify ivihéhe disciplifre . @ GAYGSANI GA2y 2
DNJ LK A& YSIyid GKS Ot I NAFAOIGA2YS SEGSYyarzysz AYL
disciplinary contexts that FREYA offers, with a view to demongir#teat it is not just an attractive
KeLRGKSGAOLIT FoadNIOlA2Yy> odzi AG KlFa af SOSNF IS¢y
benefits can be obtained from that transfer

This disciplindocused view of persistent identifiers (PIDs) tRREYA takes is crucial for a few reasons. It is
true that the vast majority of uses of persistent identifiers do not relate to a particular domain at all, and
indeed have that as a great strength. When the reader of an academic publication clicks @Dl thiedDe

of its citations, knowing that they will instantly be taken to its source (or perhaps be obstructed by a
paywall, a less desirable outcome) or clicks on the ORGIDone of the authors, with a fair hope of being

able to view a concise resum&o (0 K| i LJS NBK2Syacha I ONBSRIOSHIGSHE NI Li5a G KIF G
evident benefits for millions of users irrespective of their academic discipline. However, they are not
considered as manifestations of the PID Graph that FREYA envisions. #iareshight be a couple of

hops from one identifier to another, but nothing like the information resource across a network of PIDs

that serves as a basis for new services. The resource and the services, if they are to have any depth, must
be targeted to garticular discipline; but that does not preclude commonalities arising and being exploited
in such crosslisciplinary areas as impact assessment.

¢2 ljd2GS GKS Cw9,! 5SAONARLIIAZ2Y 2F | OGAGAGRY GC¢CKAA
PID Graph within specific disciplinary coxt®. L G & F AY A & { 2scaledeafofisiRatodsgsterisO i S R
at TRL7 (through FREYA partners and EOSC) using the PID Graph to illustrate tiaé gfod@erational

PID services This deliverable is a §ir step towards demonstrating how such systems will be actually built
through pilot applications. It sets the scene for the disciplinary pilot applications and illustrates how they

are being used and will be upgraded thanks to established and new PlBesdmilt on disciplinspecific

PID graphs. Some pressing needs of a wide variety of disciplines are presented, as well as the local PID
AN LKA 2F SIFIOK LI NILHYSNXY aLYydSaINIGA2YE KSNB YSIya
mature PIDs camected through a PID Graph that in the future will be strengthened with new or emerging

PID types and new connections.

Cw9,! Qad 5StABSNIOGfS odmx a{ dzZNBSe 2F [/ dzZNNByd tL5 {
survey on the current state of PlErgices. The resulting maturity matrix demonstrates that data publishing
services and artictwlata linking are technically in a mature state. At the same time, PID services for

software are emerging and gaining a growing importance. The report also deraigusthat even mature

PID services, e.g. for research data, need further development as existing solutions are not yet pervasive

and need further development and community integration.

1¢KS g2NRa& a7F ARSMAREALI ARZSE A VWERS a2 YYdzyA.leéé I NBE dzaSR agyz2
2In fact, this Work Rckage also calls for integration with the European Opeience Cloud (EOSC), but that sense of
integration may be rather different and is not the direct concern of this first deliverable.

Pageb of 54



FREYA deliverable D4.1 Integration of Mature PID types December 2018

The following sections in this introduction give an overview of timeent PID and Open Science landscape,
020K FTNRBY | 3ISYSNIf FYR I RAAOALI AYINB LRAYG 2
F LILX AOFGA2y&aé YR adzaSN) ad2NARSaé NB SELXFAYSR
way this is accomplished. Chapters 3Btpresent the work that has been carried out so far by each
disciplinary partner, i.e. the British Library, CERN, DANS, EBI, PANGAEA and STFC.

T O
a2

The emphasis is initially on mature PID types (as identified in Deliee3abt articles, datasets and people,

though also included are software (publishing and citation workflows), as well as mature and trusted
community-relevant identifiers. However, the discussion of each of the pilot applications distinguishes

between curent and future implementations, and the latter may extend to include PID types currently
O2y&aARSNBR GAYYlI(Gdz2NBéd {dzoaSljdzSyd ¢2N] Ay Cw9.,! ¢
context of disciplinary systems, as well as implementation of ack@® 1D Graph functionality to exploit

the richness of connections between diverse PID types. The conclusions at the end of this deliverable
highlight challenges and considerations regarding the next steps for the pilot applications as part of this

Work Pa&kage.

1.2 Current landscape and Open Science considerations

1.2.1 More data, more complexity, more Open Science?

One factor that unites almost all disciplines of academic study is the growing importance of data. We live in
times of highly datdntensive science disveries where hundreds of petabytes of data is produced on a
single day (Hey et al. (2009)). Not only has the storage size and amount of research objects increased
(Maass et al. (2017)), but the research landscape is more complex and granular thanfere(lBey et al.
(2009)), with many different research entities combining to contribute to the overall research picture
(FREYA (2018b)).

Looking at the current landscape of data production, the trend towards-daten research (Anderson
(2008))andin@ aAy3a RIGF @2fdzySas @GFNASGe FyR @St20A08 ¢
al. (2017)). For example, particle collisions measured by the Large Hadron Collider (LHC) at CERN produce
about one petabyte of collision data per second. I'SlunH nmT X2 / 9wbQa RFEGF OSy G SNJ
petabyte milestone of data permanently archived in the tape libt.a#gtronomers are now confronted

with getting their answers from queries to databases containing petabytes of data resulting from space
observatons (Murray (2017)).

Similar trends can be observed in the Humanities and Social Sciences; longitudinal and panel data in the
Social Sciences are intricate and large in size. Complex repeated measurements taken frorsectiorss

of subjects in Biologgnd the Social Sciences enforce new methods to handle them (Frees (2004)). Entire
new research fields appeared out of this shift in research and social scientists could now be considered
GREFEGF &aO0OASyGAraitaé ocCz2aildSNI SircH ptogctsunder the haondr ofthézNIi K S N
Digital Humanities (DH) combine traditional research in the Humanities with computing and digital
advantages (Drucker (2013)). The digitization enables the emergence of projects like the Digital Pantheon
which allowsstudying and annotating 3D models and isometric projections of ancient architecture.
Manuscripts can now be digitally encoded and annotated in huge corpora. Finally, the field of Corpus
Linguistics evolved as well, as rigorous annotating in a digitalommént can lead to a greater linguistic
understanding (Wallis (2007)). The increasing amount of data in combination with new computational
methods enable datariven discoveries that were not possible without computational power (Dzogang et
al. (2016)).

3200petabytes in the CERN Data Centrgps://home.cern/about/updates/2017/07/cerrdata-centre-passes200-
petabyte-milestone
4 Digital Pantheonhttp://repository.edition-topoi.org/collection/BDPP

Page7 of 54


https://home.cern/about/updates/2017/07/cern-data-centre-passes-200-petabyte-milestone
https://home.cern/about/updates/2017/07/cern-data-centre-passes-200-petabyte-milestone
http://repository.edition-topoi.org/collection/BDPP

FREYA deliverable D4.1 Integration of Mature PID types December 2018

Asdemonstrated, the basis for this evolving research landscape is data. The existencemfdiityh

research data is crucial for conducting research in the current landscape. With the increasing urge for high
guality research data comes the compelling essity for freelyaccessible and findable data. The Open
Science movement encourages scientists to publish and communicate their knowledge without barriers
(Molloy (2011)). Open Science practices are being adopted more broadly across disciplines amddstakeh
types and that becomes clear when examining the current landscape of data management in research
organizations or any institution that produces data (Miguel et al. (2014); Nosek et al. (2015); Sitek &
Bertelmann (2014); Pampel & DallmeiBessen (204)). This shift towards Open Science practices reduces
the cost and difficulty of data handling and may advance the state of research and innovation (Borgman
(2012)).

122a2NB O02yySOiArazya o06SiG6SSy NBazdNDODSax
Many resources are publichvailable as a result of the adoption of Open Science practices and in many
cases can be used by others. Taking a closer look at publishing approaches where reusability is an essential
element, we can observe that their advantage is that they provide conitexrder to understand the

whole picture of the research process, the context surrounding any given object needs to be available as
well. The availability of just the data is not enough, as data is often difficult to interpret once removed from

its initial context. One of the key benefits of Open Science is the reusability of putalgble research

objects, which allows third parties to ask new questions by using data created by others. The FAIR data
principles (FORCE 11 (2016)) suggest that datachle associated with their provenance in order to be

reusable. Therefore, data has to be linked to all associated objects that reveal the whole story behind any
given objecto give users all the information they need (context) anenabk reusability

Such links already exist to some extent. Links between resources are created every day. A researcher may
work on a research project funded by a specific funding aggmogucing data and code to solve a

research problemand several papersan be published as a resuBo, in this example, all resources (i.e. the
RFGlIET GKS a2F0él NBZ (GKS Lzt AOFGA2yS GKS NBaSk NDK
the researcher. The whole research process could be described as a nefveadnts and resources where

the key knots (links) are connecting every other dot (research resources like datasets) in the network,
revealing the provenance and context of a research project or research result. These connections are a
fundamental contrilition to modern research and facilitate findability and reusability.

Reusability has been the topic of discussion in many disciplines (Open Science Collaboration (2015); Bakeer
(2016)). Reusabilityor reproducibility depending on the definiticirequires, amongst other information,

at least the underlying data and software, which are often publicly available as well. The problem here is

the missing link between all the resources that belong together. Even in cases where all the related
resources are fidable and accessible, it is not uncommon that they are not linked to one another.

1.2.3 What is the role of PIDs?

The aforementioned connections are established by using PIDs to persistently and uniquely identify digital
objects or digital representations of agizations, people, etc. Crosstahd DataCitg for example, are

Digital Object Identifier (DCljegistration agencies for written works, data and other resources, whose
purpose is to enhance the linking of research resources via PIDs.%@R&Dtheopportunity to uniquely
identify researchers by PIDs, which solves not only name ambiguity but also contributes towards better
connectivity between resources as researchers can link publications to their user profiles. PIDs of related
resources are linketbgether by including any relevant PIDs in the metadata of the resource and/or in the
metadata of the identifier itself. Regarding the latter, an example would be adding identifiers of related

5 Crossrefhttps://www.crossref.org/
6 DataCitehttps://www.datacite.org/
7 DOI:https://www.doi.org/

8 ORCIDhttps://orcid.org/
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NBaz2d2NOSa (2 GKS aNBf I (SR LDR&CdIDOEASSVEIEI MadNsPriddNI @ ¢ K S
contribute to make this vision a reality.

In summary, PIDs bring structure and trust into a complex research landscape. This does not only concern
the FREYA pilot applications, but any Open Science service, frontegpedo aggregators. Particularly
noteworthy is the European Open Science Cloud (EOSC) (European Commission (2017)) which also relies on
PIDs as the backbone of their services.

1.3 User stories in FREYA

In the context of the massive growth in data as@hnections that has just been outlined, it is necessary for
FREYA to adopt a consistent approach. This is done through the use of user stories arising from the needs of
the various subject disciplines represented in the project, which is part of the eaoried out in Work

Package 3. A user story is a technique of requirements acquisition for software or product development,
focusing on the perspectives of end users of the system and intended to capture their desires using a

simple template, such as:

As a<role>, | want <capability> so that <benefit>.

In this way, the FREYA partners can present and analyze important needs from their respective domains
with a consistent starting point, allowing the diversity of needs to be captured and at the same time
allowing the possibility of common requirements across disciplines.

Work Package 3 continues to build on this approach as part of the upcoming Deliverable 3.2; through
collecting, analyzing and prioritizing use cases, we will be able to understand the regpiscior the
implementation of new PID services.
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2 Integrating the PID Graph in FREYA
2.1 Introducing the PID Graph

The PID Graph is one of the driving visions of the FREYA project, along with the PID Forum and the PID
Commons. The PID Forum is a stakeholdemaanity, whose members collectively oversee the

development and deployment of new PID types; the PID Commons is concerned with the sustainability of
the PID infrastructure beyond the lifetime of the project, and comprises the roles, responsibilities and
structures for good selfjovernance based on consensual decigitaking. The PID Graph is the unifying
vision of the current and future PID landscape brought together to create and exploit networks of research
related entities associated with PIDs.

The PID @Gph has already been mentioned in previous chapters of this deliverable, with hints at some of
its attributes: it is to be a basis for new services in multiple domains, yet in itself it is domdapendent;

it is also capable of encompassing many typesntities with PIDs. The PID Graph is a complex concept and
not susceptible to a simple definition. Instead, it can be viewed from several complementary and
interlinked perspectives, each of which illuminates an aspect of the Graph that will be impfmtant

particular areas of the work of FREYA and for the PID infrastructure in general. To better understand what
the PID Graph means in the context of FREYA, it would perhaps be helpful to divide it into threetgle
which could be labelledision contert provisionand supporting infrastructure

The vision means establishing and exploiting the connections between entities in the research domain
(through their PIDs) as a basis for applications responding to needs and deriving value for users. FREYA and
the PID Graph focus on connections: the emphasis is not primarily on PIDs for the purpose of identification

of (digital) objects, though that role is certainly a necessary one. This vision leads to the next perspective
(content provision), since the needs atig value arise in particular disciplinary contexts and for particular
purposes. That implies the existence of individual PID graphs over which the applications operate,
constructed and maintained for the benefit of the individual disciplinary communi®ésourse the actual
elements of the graphs (the entities with PIDs) are not specific to the applications but have some

generality: publications, datasets, people, software, instruments and so on.

Because of the universality of such entities across rielsts of science, it is tempting to envisage a

universal PID Graph, but that would be practically infeasible and in fact there is no real need. The PID Graph
is not to be thought of as a single entity, but as the federation of the local graphs bulie@upporting
infrastructure for particular applications. These graphs taken together make up the federated PID Graph.
According to the vision of FREYA, there will be clear uniformity across these local graphs, and they could in
principle be linked togetheinto larger ensembles.

This leads on to the third perspective, the supporting infrastructure of the PID Graph: what is needed to
0dZAft R GK24S RAAUNAROGdzASR t20Ff 3INILIKAD® CNRBY Cw9,!Q
of the local graphsare of as much importance as the graphs themselves. Best practices, standards and APIs
will enable local graphs to be built efficiently and with rich content and therefore, through this common
foundation, form part of the overall PID Graph.

These three papectives all make up the overall PID Graph. The working out of the implications of these
three perspectives is precisely the job of FREYA, answering questions such as:

1 How are the local graphs built, and who develops the applications that operate ovafthe

1 What are the components of the supporting infrastructure? Who defines them, who has to
implement them?

1 What do PID service providers need to do to contribute to the supporting infrastructure?
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An incidental issue relevant to this deliverable isthe h#&B G I G A2y 2F (GKS 62NR & 3INI
domain context. It is worth stating for clarity that there are two steps that are both required in the
RSOSt2LYSyd 2F | INILKI yR (G2 gKAOK GKS g2 NR d3aN
abstract graph linking types of entities with their PIDs. The purpose is to map out what PIDs and what
connections are needed to enable the giving of value responding to community needs. This may be a
depiction in any convenient form, not necessarily acgmneusable form, and is what is presented in this
deliverable for the pilot applications. A possible next step could be an actual implementation of that

abstract graph, populated with content and existing in some machgable form ready to be operated

over by an application.

Taking all of the above into account, the PID Graph can be considaretivork of connections between
PIDs available through set of federated RESTful ARlse present deliverable takes an applicatimntric
view, driven by neés of particular domains and user groups, to design the graphs that will together form
part of the overall PID Graphio integrate the PIBGraph into disciplinary contexts.

2.2 Introducing the pilot applications in FREYA

The FREYA partners represent a ranfgecademic disciplines:

The British Library: Humanities and Social Sciences
CERN: Higknergy Physics

KNAW- DANS: Social Sciences

EMBL- EBI: Life Sciences

PANGAEA: Earth and Environmental Sciences
STFC: Facilitidmsed Science

= =4 =4 =4 =4 =9

These partners arproviding pilot applications for PIDs within FREYA. It is worth clarifying what is meant by
GKS GSNY aLAt20 LK AOFGAZ2YE Ay GKAA O2y0SEG® hy
particular discipline: for example, the assessment ofantf the use of research facilities such as those
operated by STFC or enhancing reproducibility through provenance of datasets. More specifically, a pilot
application in FREYA is a concrete development, built on the PID infrastructure and exploititicuéapa

PID graph, that will meet the needs identified within a discipline. Identifying user needs allows the

transition from the general to the specific: from the overall need within a disciplinary context to a particular
PID graph whose implementatiorilivespond to that need.

The pilot applications will show how usemtivated systems can be integrated with the PID Graph and the

variety of ways to develop trusted PID Graph services, providing best practice examples and

documentation. Furthermore, thefpf 2 G F LILX AOF GA2ya KIF @S |y AYLRNII y
work. Communities can identify with needs, see benefits, and adopt best practices in their own

applications.

The initial goal is to focus on mature PID services. In this delivethblmdividual approaches of the

disciplinary pilot applications within FREYA are introduced and the various interests and stages of

AYLX SYSydrdAzy 2F RAFFSNByYyG tL5 GeLlSa FNBE adaNFIFOS
2ZNJ AaAYYLl e(ﬁlejzmﬁcﬁvidualwielcﬁ or even institutions have achieved a mature use of PID systems
beyond those identified in Deliverable 3.1, namely PIDs for publications, data and authors (researchers).

The pilot applications will help demonstrate the maturity tias been achieved by the individual partners

and the potential impact through wider implementation by similar institutions. Further updates on the

work presented here will be given in future Work Package 4 deliverables.
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2.3 Developing the pilot applications

Ingenerali KS RS@St2LIVSyd 2F Fft Cw9,! Qa LAE204 F LIIX AO!L (
number of stages. It is important to note that FREYA Work Packages are interlinked, ire thatkh

carried out by other Work Packages feeds irte tasks required for the completion of the individual

stages indicated in the table below. Furthermore, the engagement Work Package (WP5), even though not
explicitly shown in the table, plays a key role in all these activities as it continuously gatdivadk from

0KS G6ARSNI O2YYdzyAdle o6tL5 C2NHzYo ¢KAOK A& dzaSR (2

Hence, the following table (Table 1) illustrates the stages of development for the pilot applications, where
for each stage the corresponding deliverable is specified, dsaw@any connections to other Work

Packages:

Deliverable Stage of development Connections to other WPs

Constructing disciplinary PID Graphs
It includes considerations regarding PID

b4.1 YIGdNRGe tS505ta ol a
Building up with maturePID types

D;’%4D74'3 Enhancing PID Graph functionality It will build on future work by WP2
D4.5 Scaling up PID Graph integrations (EOS It will feed into WP6
D4.4 & . . . I
D46 Augmenting with emerging/new PID type It will build on future work byVP3

Tablel: Stages of development for the disciplinary palpplicationsn Work Package 4 (stages corresponding to the
present deliverable in bold letters).

The present deliverable, D4.1, with its focus on presenting and bgitthirthe disciplinary graphs for
mature PID types, covers the first two of these stages and future deliverables will cover the rest.

Pagel2 of 54



FREYA deliverable D4.1 Integration of Mature PID types December 2018

3 The British Library

3.1 Introduction

As the national library for the United Kingdom, the British Lilfragyds vast collections including a
continually expanding range of digital materjalach as digized manuscriptsaudio files, newspaper

archives, journal articles, research reports, policy documents, web archives, research data and academic
theses. Thee materials cover all subject areas and disciplines, but for the purposes of the FREYA project,
the British Library opted to focus on piloting integrations in platforms that provide resources for Arts and
Humanities, in particular its research datasetsl aloctoral theses.

The first platform iglata.bl.uk designed to make selected British Library datasets available for research and
creative purposes. The collection includes over one hundred datasets ranging from catalogue records of
19th century Indian boks, digitized Hebrew manuscripts, medieval maps, and 17th century theater
playbills through to a contemporary UK web archive.

The second platform is ETHES G KS . N& (i ArdnKing[dadtabdséd oddcodial tiefey @varded by
UK universities. Over BAOO titles from more than 120 universities are listed in EThOS.

The British Library is currently leading development and testing of a shared institutional repository with the
Tate, British Museum, Museum of London Archaeology and National Museums 8céttaong the
specifications for the repository, being developed by Ubiquity Press, is a requirement for support of
multiple PID types within the metadata schema and for functionality to mint DOIs for repository content.
Pending the success of the pilotetBritish Library intends to migrate content from both EThOS and
data.bl.uk into this more permanent repository.

The British Library does not host its own persistent identifier platform, but curreegigters DOIs via
DataCite

® The British Libranhttps://www.bl.uk/
0 EThOShttps://ethos.bl.uk
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3.2 PID Graphs for EThOSlalata.bl.uk

The graphs below (Figures 1 & 2) illustrate PID types currently recognized and incorporated into data.bl.uk
and EThOS.

15MI ORCID D
ORCID D OrglD

Funding

Dataset

. / &
s \ | “ical ¢ ' ext DCI

Author

Physical
inem
Range of PIDs
Dol

Figurel: PID Graph representing metadata in data.bl.uk currently connected by persasatifiers. Fields faded out
have the potential to be connected but are not as yet. Note that the provenamaebfdataset comes from the items
that are collected to cite it, e.g. digitized texts. Each of these has its own author and also relatgshiysacal item

Org ID

ORCIDID
OrglD

Host
institution Funding

ISNI
ORCID D

Supervisors

ISNI
ORCID D

Cited

articles

Figure2: PID Graph representing metadata currently available in EThOS. Darker cells represent metadata directly
received by EThOS, with lighter cells showing metadata that can be extracted froemtftilesesFaded cells
represent metadata only available wiae global PID Graph, i.e. beyond the British Library.
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3.3 Current implementations
3.3.1 data.bl.uk

The British Library began a-btonth pilot for a shared repository in June 2018 with four partner
institutions. Theaim was to assess the cost and share the development expertise required to build a
specialist repository for cultural collections, and to test the design against a range of collection types and
formats. Each partner institution has identified priority cent with which they would like to test

integration, including book publication series, data, journal articles and reports (Figure 3).

British Museum Test Research Repository

Q
jenny.basford@bl.uk Home | Administration | Works

AcTvTY I Works

l+# Repository activity

| Your activity All Works Your Works
REPOSITORY CONTENTS 3 ,\
Filter works: Status ~ Collection Resource type ~
& Administrative Sets
Show |10 ¥ |per page

& Collections
B Title Date Added
Conservation of Human Remains from Archaeol
TASKS [ ogical Contexts
= 2018-10-01
W™ Review Submissions
|» Reports Living with gods: peoples, places and worlds be
yond (large print exhibition guide)
2018-10-01
CONFIGURATION
& Settings
— Beauty and belief: the endangered fradition of O
Hose mani silver jewelle
* ; J 7 2018-10-01
& Users and groups ]

Fossil arthropods in the British Museum. 1.

2018-08-28

Figure3: Screenshot dhe dashboard fothe shared repository (in pilot).

The repository is ¢ing developed by Ubiquity Press using the Samvera Hyku repository application. A
minimal viable product is due for completion in November 2018.

Ahead of the migration of content, all partners without their own repository (i.e. all but National Museums
Sotland) have been provided with a template that stipulates the metadata compulsory for assignment of a
DOI. Related identifiers can be added in a free text field. Separate fields are provided for ISSNs and ISBNs.
These fields will all be available in thenfTmum viable product.

Datasets within data.bl.uk have been prepared with the addition of ISNIs and ORCID iDs for creators,
contributors, editors and organizations.

One of the most useful attributes of the repository will be itdirilt functionality forminting DOIs using

the DataCite API. This is due for testing in November 2018. The DataCite integration means that items
within the repository can be assigned a DOI in situ and linked more effectively with ORCID iDs and ISNIs in
their own metadata.

The resitory is not yet equipped for storage of software, nor for software to be previewed within the
browser function, but this will be revisited in later iterations. Currently the search function within the
repository is separated per institution but a shatagler for comprehensive search across all institutional
holdings is being developed.
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3.3.2 EThOS

EThOS a GKS ! YQa ylaA2ylt (KSaixa aSNIBAOS | yR LINRPOJAR
by UK universities. Of the more than 500.000 titles listed in this database, approximately half (270.000) are
available for free digital download, eithéiom the EThOS database itself or via links to institutional

repositories. Those unavailable for download are primarily older theses held only in print form, with

database records dating back as far as 1780. EThOS offers a digiimatiemand service fotheses in

this category.

The EThOS platform is ageing and is due for migration into the shared repas080-2021. A test

migration of metadata is scheduled for early 2019, with a trial migration of EThOS content to follow in the
second half of 2019n preparation, the metadata schema behind EThOS (UKETPh&heen expanded

to accommodate a wider range of persistent identifiers. Currently these are ISNI, ORCID iD and DOI. A new
field for subject classification is under development, with furthieng to accommodate organization IDs

and research facility IDs.

LI www bluk

<
%]
:)
x2
=

Case studies

Assigning DOIs to theses: London School
of Economics

Key points

Figured: Two screenshots from the British Library website including the EThOS toolkit and case studies

ILEThOS metadata schenfdtp://ethostoolkit.cranfield.ac.uk/tiki
index.php?page=The+EThOS+UKETD_DC+application+profile
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In order to increase the number of theses with an assigbéd, the British Library conducted an advocacy
and outreach program including provision of resources for university repositories and for thesis authors
themselves. Part of that was a series of case studies setting out how to assign a DOI to a thesis and
explaining the benefits of persistent identifiers for researchers in all disciplines (Figure 4).

As of September 2018, the EThOS database included:

1 5019 DOils (from 22 institutions)
9 1149 ORCID iDs (from 43 institutions)
1 386705 ISNIs

A total of 121 records iBEThOS contained all three PID types. In these cases, the DOI applies only to the
electronic copy of the thesis, while both the ISNI and ORCID iD are attached to the thesis author (Figure 5).

@ https://ethos.bl.uk/OrderDetails.do?uin=uk.bl.ethos.398508

New search Advanced search Search results Login / Register About Help FAQ Follow

Use this URL to cite or link to this record in EThOS: https://ethos bl uk/OrderDetails do?uin=uk.bl.ethos 398508

H UNIVERSITY OF
‘¥ CAMBRIDGE

Title: Japanese innovation strategy and the acquisition of UK information techpglog

Author: Minshall, Timothy Herbert Warren
Awarding Body: University of Cambridge
Current Institution: University of Cambridge
Date of Award: 1997
Access from EThOS: Full text unavailable from EThOS. Please try the link below.
Availability of Full
Text:
Access from Institution a https:/iwww.repository.cam.ac uk/handle/1810/269704
Abstract:

Corporate acquisitions can provide an effective mechanism for maintaining growth in conditions of technological uncertainty, but typically
suffer very high failure rates. This thesis presents a resource-based framework for analysing corporate acquisitions in times of rapid
technological change. The thesis discusses how such acquisitions can be used to access resources that are of immediate use, but also
enhance the acquirer's ability to access resources in the future

Garnsey, Elizabeth ; Oliver, Nick ; Whittaker, Hugh Economic and Social Research

Supervisor: Sponsor: Gouncil (ESRC)
Qualification Name: Thesis (Ph.D.)

EThOS ID: uk.blethos.398508 10.17863/CAM. 16653
Keywords: Dynamic capabilities ; Mergers and acquisitions ; Resource Based View ; Japan ; Information Technalogy
Share: ShareThis n Facebook a Tweet m Linkedin D Emaill % CiteULike Blogger

Figure5: Screenshot from an EThOSategue record including ORCID iD, ISNI and DOI.

To date, further application of ORCID iDs to supervisors and associated researchers has been inhibited by
the arrangement of metadata within the UKETD_DC schema. Author and supervisor names are harvested
separately from their identifiers, which makes-pairing problematic, if not all authors and supervisors
KIS +y hw/ L5 A5 FyYyR GKSNBEF2NBE R2y Qi daf AyS dzLk o
of multiple person names with multiple pensadentifiers.

Already, ORCID iDs and other PID types are becoming more widely adopted by universities in the UK and
these identifiers will be included in thesis data received by EThOS. The University of Southampton, for
example, has begun including OR@Bfor supervisors in their own repository records (Figure 6).

Pagel7of 54



FREYA deliverable D4.1 Integration of Mature PID types December 2018

@ https://eprints.soton.ac.uk/346182/

More information Contributors
Published date: 1 October 2012 Author: Sophie L. Benjamin

isations: University of , Chemistry Thesis advisor: Gillian Reid
Identifiers University divisions
Local EPrints ID: 346182 Chemistry

URL: https://eprints.soton
PUREY

.ac.uk/id/eprint/346182

ORCID for Gillian Reid:

id.org/0000-0001.5349.3468

Catalogue record

Date deposited: 01 Jul 2013 14:01
Last medified: 14 Jul 2018 00:37

Export record
ASCII Citation v

Download statistics

Downloads from ePrints over the past year. Other digital versions may also be available to download e.g. from the publisher's website.

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
2017 2017 2017 2017 2018 2018 2018 2018 2018 2018 2018 2018 2018

Figure6: From the University of Southampton Institutional Repository. Record for Sophie L. Benjamin (2012), Synthesis
and coordination chemistry of hybrid polydetgand halidesubstituted stibines and bismuthines.

It is anticipated that the question of attaching identifiers for multiple researchers within the same record

will be resolved within the repository metadata schema, following a full migration of ETh@cd.inks

between authors, supervisors and associated researchers will allow for the development of researcher
GFFYAEfE GNBS&¢Z Ay GdzNYy LINRPGARAY3I | FI NI NKOKSNJ LIA
research in the UK.

3.4 Future Implementatins
3.4.1 data.bl.uk

Given the size of the datasets within data.bl.uk, one potential development of interest to the British Library
is producing and linking to data mining tools for researchers. This is particularly important for researchers
in the Digital Humaities, given that methods and tools for data analysis at scale tend to be the domain of
social scientists, data scientists and information systems experts.

As part of a series of student placements, the British Library has investigated the possibéiglopthg

Jupyter Notebooks that can be connected to specific datasets (such as a package of digitized 19th century
novels) to assist researchers with tasks such as applying an API, navigating compressed files, understanding
basic Python language, usingalithms or applying text analysis techniques that can generate word
frequencies, basic charts and topic modelling.

The difficulty is partly in the linking of these Jupyter Notebooks to a datgsethis stage only possible

dza Ay 3 GKS TNBBH A BEANDaEsh San&iRing Rurrency of the Notebooks. There are
unresolved questions such as to whether a Notebook could itself be assigned a DOI, how to ensure it is
hosted reliably, and how to review it over time to ensure its contemas technically up to date and
relevant to the dataset in question.
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Supporting discovery of British Library datasets is also an important role of the repository. One of the key
elements to enable discovery will be eventual support for embedded schenrassagata within

repository landing pages. There are two possible approaches to this work, using the DataCite Search API to
format and embed schema.ompmpliant metadata into the landing pages, or formatting the repository
metadata locally. The best apmoh will be investigated as the repository develops further.

ORCID il
OrglD

ORCID D
Creator(s)
OrglD I Funding

Avsthnr ORCID iD
OrglD

Avthar

Akl ar

Anithme

Text
Author object Author(s)

I15M1
ORCIDID

ORCID D

Software

Creators [/
Contributors.

Figure7: PID Graph representing metadata in data.bl.uk with the potential to be connected by persistent identifiers.

3.4.2 EThOS

EThO$ a comprehensive database with the capacity to provide direct access to original research, but also
to information about research using the metadata behind doctoral thesis records. From this metadata we
can learn a lot about the nature and extent of easch networks, reuse of research data, dissemination,
citation, influence and impact.

¢KS . NAGAAK [AONINE A& OdaNNByidte Sy3ar3asSrR Ay | 02f
learning toanalyzemetadata extracted from the first tengmes of every digitized thesis in the EThOS
database, including names of funding bodies, supervisors and associated researchers.

The MODS (Mapping Knowledge with Data Science) project is based upon the premise that the PhD
constitutes a formative period ithe development of the individual researcher, positioning them within an
OFRSYAO afAySI3IS¢ GKIG O2yiGAydzSa oAGK GKSANI 24y
expected to reveal patterns in the flow of ideas and the ways in which thegearerated between

supervisors, students, departments and institutions. This can be extended to analyze the role of institutions
in promoting and sustaining innovation, and the contributions to knowledge transfer made by individuals
who move between instittions.

Given the scale of analysis required, this project will focus on two to three academic domains (e.g.
Geography, Atrtificial Intelligence, History). There is a great deal of potential for future projects of this
nature given that data extraction whle simplified by the consistent inclusion of multiple persistent
identifier types in thesis metadata.
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Org ID

ORCIDID
OrglD

Host

Other institution Funding

authored
articles

Citing
articles

ISNI
ORCID ID

Other
supervised Supervisors
theses

Dataset

ISNI
ORCIDID

Cited Citing

articles articles

Figure8: PID Graph representing the potential for metadata within EThOS to be connected by persistent identifiers.

As part ofits contribution to the FREYA project, the British Library is working with the Science and

Technology Facilities Council (STFC) to link thesis data with identifiers for STFC facilities and equipment.

This project is being carried out in two stages. Thefir 6 A G K SEA&GAY I aYl GdzNBE t L
NBIAAGNIGA2Y 2F { ¢C/ QA& fdF/IRGBAND ABhALSE  ¢aKASH K& SHOR2 YIR{ bslA (2KN.
types, presupposing the inclusion of identifiers for funding bodies, facilities, experimentslggss raw

data and associated researchers. For more details athisiproject, see also Chapteo8this report (STFC

chapter).
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4 European Organisan for Nuclear Resear¢@ERN)

4.1 Background and introduction to services

The European Organization for Neat Research (CERN)rovides particle accelerators, detectors, and the
infrastructure for HigkEnergy Physics (HEB)produce petabytes of raw data every yearThe

measurements, or observations, of particle collisions are unrepeatable and inextric&iely 1o one

certain event, making the long time preservation of data a strategic goal (Shiers et al. (2016)). Until
reaching internal review, experimental collaborations operate independently and do not share their results
and resources, making HEP datd anly unique but also sensitive. The workflow of each collaboration is
complex and also specific for every experiment. Analyses in HEP are mostly based on three components:
data resulting from particle collisions, simulation data and code, which is comgrdeveloped by

physicists themselves.

There is a variety of publiacing and restricted services at CERN that have been built to enable and
facilitate Open Access, preservation and reproducibility. These services have been developed in the context
of Open Science and FAIR data (Wilkinson et al. (2016)) using open source stftware

In order to ensure the preservation and reusability of HEP physics analyses, the preservation of the whole
complex context must be considered. This rather challenging saskriied out byhe CERN Analysis
Preservation and Reuse framework. This framework mainly consists of two services, CERN Analysis
Preservation (CAP)and REusable ANAlyS@&EANR®. With these tools, it is possible to describe and

capture in a standardizkway physics analysis assetiata, software, workflows and computing

environment- that are needed to reproduce an analysis even several years after the original scientific
results were published. Capturing extensive metadata combined with advancethsegrabilities makes

CAP an aggregator of higgvel physics information about individual physics analyses that facilitates
discoverability and reproducibility.

The preservation of physics anagsn CAP ensures lotgrm accessibility, but does not address hthey

can be reusedyhich is a core motivation for researcherspieserve their workn the first placeREANAs

a standalone service within this framework that allows researchers taritiste preserved research data

analygs on remote compute clouds using modern container technologies. While REANA can be used to
aSkyfSaate NBNHzy lylfeasSa LINBaAaSNIBSR Ay /!tz Al OF
are still ongoing amh have not yet been published or preserved.

Another data service at CERN that addresses the fa@ampen sharing and promoting reuse is the CERN
Open Data portal (COD)It is an Open écess dataapository that contains over 1 petabytd HEP

experimentd collision and simulated datasets, software, configuration files, virtual machines, etc. for
research and teaching purposes. Data is being published on the platform after embargo periods, which are
specified by the data policies of each individual coltabion. Just like in the case of CAP, capturing

extensive metadata to describe the complex materials on the portal has been an integral part of the
development of this service to ensure preservation, discoveralidlitgd to enable advanced search
functiondity. The inclusion of usage instructions, related software and other supplementary materials
along with the release of data has also proven to be very important and there have already bele real
examples of exploitation (reuse) of the released opentent (e.g. Tripathee et al. (2017)).

12 CERNattps:// home.cern/

13 CERN computingpitps://home.cern/about/computing

¥ Invenio Digital Library Framewothitps://invenio-software.org/

15 CERN Analysis Preservatibttps://github.com/cernanalysispreservation/analysispreservation.cern.ch
16 REANAQttp://www.reana.io/

7 CERN Open Data politattp://opendata.cern.ch/
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CAylLttes /9wb Ffaz2 YFIAYyGFrAya aSNBAOSA GKIMisthe NE O2
core HEP information system curated by a consortium consisting of DESY, Fermilab, IHEP, SLAC, and CERN.
The ®rvice focuses on aggregating scholarly works from the global HEP community from various sources
ranging from publishers tarXiv. Moreover, INSPIRE also connects to data providers, such as Zenodo,
DataVerse and Figshare, and indexes the community datzsitewy HEPDatd HEPData contains data

points from plots and tables related to several thousands of HEP publicatianeperated by Durham

University and CERN. Finally, the CERN Document Servef (Ca&®)ther repository which gives access to

CERN wrks and related HEP scholarly literature (preprints, articles, multimedia, etc.).

4.2 The CERN PID Graph

Currently, PIDs (DataCite DOIs) are minted for data, software, publications and other typesbafstkt

resources (e.g. documentation, guides). Regaygierson identifiers, there are ORCID integrations in

INSPIRE and HEPData, and ORCID iDs are captured as metadata on CAP and COD. Other persistent
identifiers used by CERN services include the INSPIRE ID, which is a unique identifier assigned td all indexe
AyalAabdziazya yR FdziK2NE gAGKAY Lb{tLw9Qa AyadAadilad:
usedinternallyfor physics analys in CAP.

/ 9wb Q& t L5 DNJ LK KFIa 0SSy @ArAadza tAl SR Ay CAIdaNBE o
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Figure9: The current CERN PID graph.

In order to enhance and build upon this graph, CERN has been working on implementing a variety of
features as part of the FREYA project (and previously #H@Rich are describeih the following
sections.

18 INSPIRHttps://inspirehep.net/

19 HEPDatahttps://hepdata.net/

20 CDShttps://cds.cern.ch/

21 THOR projectittps://project-thor.eu/

Page22of 54


https://inspirehep.net/
https://hepdata.net/
https://cds.cern.ch/
https://project-thor.eu/

FREYA deliverable D4.1 Integration of Mature PID types December 2018

4.3 Established integrations: Building the PID Graph

4.3.1 Linking resources

Ensuring that relevant resources are connected with one anothecdse principlefor all CERN services, as
it ensures findability of related resources and thiaers are aware of the full context of any given resource.

When preserving physics analyses in CERN Analysis Preservation, users are able to include a wide variety of
resourcegelevantto the analysis, i.e. data, software, publications and workflows. CAP is a community PID
graph inand ofitself as it links all the resources around an analysis (Figure 10).

Input Data
Please list all datasets and triggers relevant for your analysis here Additional Resources

Please provide information about the additional resources of the analysis

N-tuples Production [0 items]

Presentations -~
Auxiliary Measurements [0 items]

Internal Discussions —f-
Background Estimation [0 items] Additional Documentations -+

) Publications

Final Results +
Please provide information necessary to generate final plots and tables for your analysis.

Keywords
Main Measurements Workflows [0 items] Additional comment

Systematic Uncertainties [0 items]
Statistical Treatment

Figurel0: Partof a CAP submission form for physioalgses which gathers various relevant resources.

CAP can be used from the beginning of the research workflow, so the PID Graph can be enriched very early
in the research process and not only once research is completed. Connecting resources in a meeyngful
was one of the core reasons for the development of the analysis ID concept, which was deployed as part of
THOR and FREYA (see more in ch&p3es).

Since CAP has been developed as an internal tool, access restrictions need to be in place feseasdp
analysis, so DOIs are not minted. However, PIDs of other resources that are part of an @nabysisg
they are in some way relevant to the analysig captured and preserved (e.g. publication PIDs).

In CERN Open Data, there are links conngabftware with data and documentation (Figure 11).
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Use with

Use this with the following dataset:

Matter Antimatter Differences (B meson de to three hadrons) - Data Files

Characteristics
Dataset: 1 files 5.2 MB in total

URLs
Go to GitHub

Run this directly on Everware

How can you use this?

See the notebook instructions in

Matter Antimatter Differences (B meson decays to three hadrons) - Introductory Documentation

Figurell: Part of a CERN Open Data software record with links to the corresponding data and documentation records.

INSPIRE and HEPData provide bidirectional links betweemddaublications (Figure 12).

. Evidence of b-Jet Quenching in PbPb Collisions at ,/syy = 2.76 TeV

CMS Collaboration (Serguei Chatrchyan (Yerevan Phys. Inst.) et al). Dec 15, 2013. 16 pp.

Published in Phys.Rev.Lett. 113 (2014) no.13, 132301, Erratum: Phys.Rev.Lett. 115 (2015) no.2, 029903

CMS-HIN-12-003, CERN-PH-EP-2013-228

DOI: 10.1103/PhysRevLett.115.029903, 10.1103/PhysRevl ett.113.132301

e-Print: arXiv:1312.4198 [nucl-ex] | PDF
References | Bi TeX(US) | LaTeX(EU) | Harvmac | EndNote
CERN Documgnt Server; NDS Abstract Service; OSTl.gov Server; OSTI.gov Server; Link to Fulltext; Link to Erratum
Data: INSPIRH | HepData

@ HEpData QSearrh HEPData

Q Browseall & Chatrchyan, Serguei et al.
£ Hide Publication Information
& Download All ~

Evidence of b-Jet Quenchingin PbPb

Collisions at /syy = 2.76 TeV V¥ Filter 13 data tables
The CMS collaboration Table 1 >

Data from Figure 2
10.17182/hepdata.68931.v1/tl
The b-jet yield as a function of pT is for

the 0-100% centrality class of PbPb
Markus collisions. The yields are...

Chatrchyan, Serguei , Khachatryan, Vardan , Sirunyan, Albert
M, Tumasyan, Armen , Adam, Wolfgang , Bergauer, Thomas

, Dragicevic, Marko , Erg, Janos , Fabjan, Christian , Friedl,

Phys.Rev.Lett. 113 (2014) 132301, 2014

https://doi.grg/d0.17182/hepdata.68931

Data from Figure 2

10.17182 hrp-’hla 68931.v1/t2
Journal Resources p
Theb yield as a function of pT is for

v the 0 ass of PbPb

Figurel2: Publication record from INSPIR&p) with a link to the corresponding data on HEPD#te recordfor the
same dataon HEPDatébottom)with a link back to the publication on INSPIRE.

There is also GitHuZenodoeINSPIRE code integration for software that is related to INSPIRE publications.
For such cases, INSPIRE is able to harvest software from GitHub that gets preserved on Zenodo and receives
a DOI from there (Figure 13).
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Figurel3: INSPIRE software record harvested from Zenodo with links to GitHub and to the corresponding publication

4.3.2 Data and softwareitation workflows in HEP

In HEP, there has been a lot of progress in the adoption of data citatiotigggonhich, to a large extent,

Oty 0SS FTGUGNROGdzISR (G2 FdzyRSNEQ LRt AOASAa FyR 230KSNJ]
get DOIs along with a recommendation about how to cite it and HEPData even makes it possible to cite
individual dataables. In the past few years, there has been effort to implement such workflows for

software as well.

In the CERN Open Data portal, DOIs are minted for all published software. As already mentioned, CERN
Analysis Preservation gathers and preserves a variety of resources that correspond to an individual physics
analysis, which also means capturing softwdi@sPwhere they are available. For those cases where a PID

is not available for software, an integration with Zenodo has been developed, which makes it possible to
generate DOls for software through the CAP submission form (Figure 14).

Figureld: Zenodo Integration in CAP.

This means that when a user has code that is part of the analysis they are submitting to CAP that needs to
be preserved along with the analysis, the code can be fetched from its current location (e.g. Gitladr or
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