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Tracking Open
Science

Reproduciblity and transparency
require tracking of all outcomes
of science and related "context”

Monitoring Open
Science

Monitoring quality, impact, and
"open scienceness” of science
should be a transparent,
reproducible process for all,
inclusive of research “context”

©)

Discovery Open
Science

Discovery of reproducibe
science outcomes must find
new ways, driven by “scientific
intentions” that go beyond the
“find articles related to a
research topic”.



Tracking Open
Science: the
OpenAIRE Research
Graph

OpenAlRE
RESEARCH
GRAPH
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Providing an open metadata ‘ De-duplicated
research graph of interlinked ‘ "
scientific products, with Open pare
Access Information, linked to ’ —

funding information and Participatory
research communities ‘ Decentralized

‘ Trusted
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Data wrangling challenges
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HETEROGENEITY QUALITY & ACCURACY COMPLETENESS
Standards, crosswalks, Trust and stability of the data:  Practices, sharing of technology
community and cross- researchers and operators and data (Knowledge Graphs)

community view In the loop , o

Open Science publishing
GUIDELINES.openaire.eu PROVIDE (validation, workflows, RDA OSG
brokering), user feedback, Interoperability
PIDs
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Full-text mining 13 algorithms:

s N\ dataset, project, research-
Figures (Jan 2019-today). | initiatives, patent, software, pdb, !
~ - Direct data sources +2400 | affiliations, communities, concepts, | OpenAIRE
: i covid-19, citations, similarity, .
- Products +360M| _ _ -zooooizssiizsclassificationr-zzoooozoioo
- Harvested/mined links 236Mi + ' Propagation of properties via |
- Full-texts 14.Mi+ . | relationships

OpenAlRE ‘ EXPLORE

l dOpenAIRE
m dOpenAIRE | DEVELOP

OpenAlRE
RESEARCH
GRAPH

_______________________________________________

OpenAlRE
Aggregation RESEARCH Dedupllcatlon
GRAPH
Different records representing the
Validator same entity (results or organlzatlon)

are merged in one

Figures (2020):
1,7Mily API hits

_______________________________________________

________________________________________________

OpenAIRE Metadata records corresponding to 650K/y user visits
Dataverse’ > [@lOriNts i equivalent objects are merged.
y g) |_—|p . Pre-print, post-print, published
> 4@ versions are considered equivalent
>seace DataCite i for stats & monitoring purposes
——————————————————————————————————————————————— EC Partipant Portal
-
— Figures (Apr 2021): Funders 23 .
- Data sources 94K+  projects 2.8Mi -
- Publications 123Mi  Organizations 276K T ’ =

- Datasets 14Mi +

- Software 200K . — — EEEESEE
OpenAIRE & \_-__Others 8Mi y 8




OpenAIRE Research Graph: PIDs

Authors Organizations Products
Zorors

o Microsoft\ m vy
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OpenAIRE Research Graph:
PDFs for full-text mining
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System Infrastructure

Public subsystem resources Mining subsystem resources
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Tracking Open Science: Challenges

FAIR

§ \
Heterogenity Quality and accuracy Completeness
Standards, crosswalks, Trust and stabllity of the Practices, sharing of technology
community and cross- data: researchers and and data (Knowledge Graphs)
community view operators in the loop
Open Science publishing
GUIDELINES.openaire.eu PROVIDE (validation, workflows, RDA OSG
brokering), user Interperabllity, CRISs

feedback, PIDs

d OpenAlRE




Validator

VALIDATE

REGISTER

OpenAlRE

- Registration of data g

Search docs

sources

- Repositories

- Data archives

- Software repositories
« CRIS systems

- Validation against
OpenAIRE Guidelines

- RDA FAIR Maturity
uidelines

Contributing

e *
*
bt

European

Commission

Docs » OpenAlRE Guidelines

OpenAIRE Guidelines

Welcome to the OpenAlIRE Guidelines. The intention of this is to
provide a public space to share OpenAlREs work on interoperability
and to engage with the community. The OpenAIRE Guidelines helps
repository managers expose publications, datasets and CRIS
metadata via the OAI-PMH protocol in order to integrate with
OpenAlRE infrastructure.

OpenAlRE Guidelines have been released for publication
repositories, data archives, CRIS systems, software repositories and
repositories of other research products respectively:

Current Guidelines

« OpenAlIRE Guidelines for Literature Repositories

¢ OpenAlIRE Guidelines for Data Archives

¢ OpenAlRE Guidelines for CRIS Managers

» Draft OpenAIRE Guidelines for Software Repository Managers
» Draft OpenAIRE Guidelines for Other Research Products

OpenAlRE PrROVIDE ; data source managers

View page source

OpenAlRE



OpenAlRE rrovipe : added value functions

Usage statistics for Institutional Repositories

)k OpenAlRE
7~ UsageCounts — °

epositories = Views = Downloads
200 100M 317M X

Brokering of metadata -+~ ENRICH

ﬁ Improve your metadata. Enrich Your Content - Browse Events
'MW Get more connections
OA Broker service offers a wealth of information on More i

scholarly communication data. Find out what

Interests you and subscribe to enrich your records.
ADDITIONAL METADATA INFORMATION THAT MAY ENRICH OR MISSING METADATA INFORMATION THAT MAY ENRICH OR

SUPPLEMENT UNIVERSIDADE DO MINHO: REPOSITORIUM CONTENT ~ # OF EVENTS COMPLETE UNIVERSIDADE DO MINHO: REPOSITORIUM CONTENT # OF EVENTS




Monitoring and
Discovery Open
Science:
Sustainabllity via
provision of services
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OpenAIlRE Services

TRLY TRLS Third-party TRL9

researchers, citizen scientists, funders, institutions, research initiatives & researchers & communities,
SMEs researchers citizen scientists, SMEs
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PUBLISH: researchers, SMES, citizen
scientists

e Overlay Jjournals (HAL, Zenodo,etc.)

e Catch-all repository

e Desktop tool for the anonymization
of sensitive data

e Machine-actionable DMPs

TRLY
TRLS

Third-party TRL9



MONITOR

Data Services Portals
e Data-Article links e Research Impact for
e Article-Article links Funders, Institutions
e APC stats for (CXEEER - and Research
Europe = Infrastructures
e Usage statistics e Open Science Impact
Funders Gatewe Mmem— 17O for countries

Gatewa

TRLY

TRLS

Third-party TRL9




M O N I T O R European Commission MANAGE SIGNIN 2
410,470
Data Services
4 Bi acccesses 'd
e Data-Article links
o Atticle-Article links ~ [ssve] fremm J B
e APC stats for Pt e
curope -l T
® Usage statistics
’ e Y
Funders Gatewa: IEYES Gatewa
Gatewa Ea’” e
21 funders (32 in BETA) -_a
3 initiatives (8 in BETA) @°:-"




DISCOVER

Portals

e Discovery and stats for
Communities

e Discovery and stats for for
Countries

Community

Gateway ok

+ GRAI
. OpenAlRE

ooooooo
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Open APIs
Regions

TRLY
TRLS

Third-party TRL9
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GREECE

The Greek National Node of the ESFRI European RI ELIXIR 5 commun Itl es (7 | N B ETA)

Community
Gateway oK s

GRAPH

PUBLICATIONS SOFTWARE

(12345 | [12345 |

+
. OpenAlRE

ELIXIR-GR enhances the potential of the Greek bicinformatics community to offer open, easily accessible and state -of- the- art services to the Greek and the
international academic community and other stakeholders, such as industry and the health sector. More importantly, by providing these services, the infrastructure
facilitates discoveries in the field of the life-sciences, having strong spill over effects in promoting innovation in sectors such as discovery of new drug targets and

Canadian developmen...
Aggregator
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DEVELOP
APIs and access

Access points Numbers
REST APIs with tokens EXPLORE: Average API
Linked Open Data hits per month 1,7Mi

Dumps in Zenodo (54Mi per year)
Scholexplorer: 4Bi per
year

http://develop.openaire.e
u

dOpenAIRE -


http://develop.openaire.eu/

OpenAlRE Graph Dumps

o OpenAlRE Research Graph
o OpenAlRE COVID-19

o OpenAlIRE Communities

o OpenAlRE LOD

» DOIBoost

o Scholexplorer
o OpenAlRE RDF PID Graph

F e s
‘f;_i Scival

OpenAIRE Research Graph
Recent uploads BTN
{l -
 Mvmbar T, 300G | tmncase ] Dypin amoss o
OpenAlRE SchobeXplorer Service: Scholix JSON Dump GPEH AlHE
5 Lo Brureg, Sandio 5 Manghi, Pagis;
T clarlarsist Cownisairen thap 7 foormperisaceid g of thee Seraodkis: bnks (o Vierseon 3 eapod By e OpenAdRE RESEARCH
SeFwledploner garvicn, Thie datases coniits of 4450 hi bi-dectonal baks (i o B0k drecied Ieka) betvween Flivaiung
detaset e chylasel-datasel mvchong 174+ B IRerlure chscts GRAPH
FTend Ry i | dnier K rhip spcoeg’
OpenAlRE Research Graph
C="Ix==T:n This Zenodd DOMITLNGY SEMES a5 oont
e ) chamips of e OpenAIRE Reseanch Gy
OpenAlRE Usage Counts, The analylics service of OpenAIRE Research Graph e EXnAEE Eamnt el —

DEVELOP

5 Darwilrig Perrakecs 5 Andeeas Caarrisk 5 o
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irdciind] arvie G e Al fepodiones. Dpentif
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R T
OpendlRE Reseanch Gragh: Json schami

November 2020

11000+ views 3000+ downloads
April 2021

14700+ views 6100+ downloads

https://zenodo.org/communities/openaire-research-graph

dOpenAIRE -



https://zenodo.org/communities/openaire-research-graph

Consumers DEVELOP

VOARAH-EU EPS i

Research infrastructures - \ |/ Early 2021

- —a "' E“.o o |~ e D -,,.-: T~ Connecting Research
J - J sc'E"cE cw“n AGTR]FRA “‘ mstrg&é QgEEQESN CI-ARIN and Researchers
S Iy, 85 2l A

/
The Graph as EOSC Respurce Catalogue
7 OpenAlRE

2030 C®NNECT RESEARCH

BRI ‘ .
— S Y
) g S E phe
— = | u 8 " 14
o » . * A
=D v ) 1
=y — - i ——
sy e i e Ly o gt - .~~~ %
[ L L L N S SR SN
— - - — \
5\

/ R 5 2R s - =3
. S P A C E ‘ .:.;.';'7" = , :_ ‘ ' ' ..- — /‘f. [ —— | Bubth | Mo DuiogWetes  Sablam ot M A lLO g

A . .'_ﬂ__.._..: “____.._.-_ Mt Pk P
ejprints | | ——

ository software

d OpenAlRE




OpenAIRE Research Graph: Open
APls and Dumps

OpenAlRE | DEVELOP

Supporting third-
parties at building E—
added-value services

Recent ploads

- http://develop.openaire.eu e -
] -y . PRamanows Angrom. Pavoon Gine A, dchee © A Caui © Bicks, bl Boghon, et Comriok RESEARCH
- https://zenodo.org/communities/openalr  Ersisissm et nniT .

Anideed. Wandls Nataka Ouoneli, Ernga (B Schinfwagan, Jochen
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e- researC -g rap (oI el 1) s ], adeetifassd vi Tull-est maning and | OpenAIRE Research Gragh

Thes fenodo fommundy serves os conbaner of The
durps of the Dpen®RE Hesearch Gragh

m " The OpendlRE Pedssrch Gaagh o ora of Th laross!
mm o Crprrt fchesd daly feard i s ﬁ-:r-l!ﬁ-h',h-r:ll'
OpenAlRE Research Graph: Dumps for research communities and initiatives. Fizativeims) CHspn Sisaast anel i tinbleitarey i
Manghi, Faoko, ) stzor, Clawdio; () Bardi, Alessiac () Bagliond, Minam, (§ Schimsagen. Jochen, Dimiropoulos. Hamy e
Lay Bruzzm. Sandro, Foufoutas, iosnnes; Lohden, Aenne: (3 Bicker, Armebe (5 Mannoos, Andrea, Horst, Marek 3 Cremmiss, I8 & skl e rrcapanent (oo popined cun of
Andeeas, Kisiropoulou, Katenna () Kokogannai, Aegien De Bonis, Michele. jtind WMichele Ofinnedo, Envicg, Lermpess, et Scaarc) e By acistiacy, e Graph s
Anloniy, lognreds, Aergndros Summarn, Fredrs ] Brfaging Srhadiny. FRSnlonineg, ind el
ol sciency back in B hards of thy acenihc
Thi datads! Sontanrs dumgs of P OpsnAIRE Rgieanct Grajh tsnlienrg maladin recondh mhinanl Fo D iesodics LTy

corrTniting Snd initiathees collaborgting with OpsendIRE. Each Satiset i 8 goip coniairing o Gl with ne fon g ing
Eich e B corrohant 10 B schema ivallabie o7 DOE 905
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APIs integration with third-party services

EC SYGMA Scopus ORCID

ncarvacy (EXTERNAL

SCODU S Search  Sources  Alerts  Lists Help ~  Scival Loginw —

Project Continuous Report

741839 (FOSTER Pus) C ;:&:;;{0‘;1 (E:M;w ! s |« Jisserminat... | Patents (IPR) | Open Data | Gender Document detai IS Exam ple of new
@ HORIZON 2020 - ——— “Related Research Data" linking
« \, “ L Rl Temt ]| Wb P | [ Copae S 1 -
A : 1 A -
Cirystal Growth and Design Cited by 7 documants A

chume 15, lasue ust 2015, Pagees 4
Anhydrous ienic co-crystals of cyanuric acid =Y

with LiCl and Nacl

. . . . 5 kO, Beaga, O Maw
Expanding the Scope of Molecular Mixed Crystals Enabled by Three Component Solid Solutions i it 2. Fogn. 0. ek L \
Lusi, M* i, Vitorca-Yrezaba, L)%, Zaworot -1} How similar is similar? Exploring the binary pen
DY — —— . L . and temary solid solution landscapes of p-
¥ s i opas s B ey of Limarich, L methylichlora/broma-benzyl aleshols
Include previously discarded publ Sals! 1 ¥ Schoo R santa, AK.5 ga. D, Duarte, M.T
J L i A 200
No. & Type Title Authors Titie of the Journal/Proc /Bock Date of Acceptance [} Repositor  Actions . ¥ Virw referens lenic Cocrystals of Racemic and Ensntiapure
Link LA . Histidine: An Intriguing Case of Homochiral
- " M M Preference
Crystaling sobd solutions (mixed crystals) formed from molecular compounds am a long-known lass of maulticomponent solids whose composition can ba caga. D1, Degh Espost, L, Rubiri, K
wared, at least in prnciphe. in continuum. Should such control accur in mined crystals over 3 wide range of compositions, then it follows that some structural and {2016) Crystal Growth and Design |
1 Book /M Open Sclence Training Handbook Sonja Bezjak; April Clyt 04/04/2018 x Plysical praperies would s be tuned in £onbruam. Hewevd, the pol i J Viewal 7 N
accessibilly across 3 broad range of composibons and difficulties associsted wi e o
2 Other Projekt FOSTER Plus Brinken, Helene 07/09/2017 x et hanochemistry and solution crystallization to study three-omponent mixed .
X « » e monsirate that cene (ant) and phenatine (paz), whech tend 1o crystalize a5 separate phases, for W Sot citasion al —— §
mciecue W in both. namedy, acriding (ace). The theee-component mived crystal is crly accessible mechanochem Sot citaion slert | (5] Set ctation fogg
phase separation. |f this cbservation is general, then it coukd have beoad implications for this understudied class of molecular crystals. (Figure Presented) © o
2015 Amencan Chemscal Society Related Research Data 5 @
— . GCOG 1047874: Experimental Crystal Structure
ndexed keywords
Dwtermination
your projec Englneering controlled tarms: Molecular crystals: Phase separation ::;""‘;"ﬂjm Viteeica-Yrezabal, Iruga ). . Zawceoths.
i
4 catl ns Composition ranges. Crystallne solids, Mechano-chem npounds, Molecular malenals, Potential ulibty, Solution crystalization, Structural and Diate of Collection: 2015
Physical properses Cambridge Grystalio
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Call for collaboration



Data and infrasructure sharing

Im p rOVi N 9 q U al Ity all d OpenAIRE support to access to Graph

data (metadata and full-text) and access

com p I eten €SS th € G rap h to full-text mining infrastructure

Embedding improvements as part fo

the data provision workflow of the : :
Graph Improving service

Devising new Open Science P rovision
services for the community

d OpenAlRE
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Paolo Manghi (OpenAIRE/CNR-ISTI)

paolo.manghi@openaire.eu
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