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The OpenAIRE Graph team
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From Business Intelligence to Research
Intelligence

@ Context

Data

il
Analytics

@ Goal

dOpenAIRE

~/ Business Intelligence (BI)

Business operations (private sector)
ERP ¢ CRM e transactional databases

Sales metrics
Customer analytics
Financial dashboards
Market research

Improve business performance
and efficiency

P

z) Research Intelligence (RI)

Research and innovation ecosystems
(public + private)

Publications e datasets ¢ software
projects ¢ funding e organisations

Monitoring dashboards
Bibliometrics, Scientometrics
Collaboration networks
Funding flows

Research impact

Support metascience, research on research,
science policy, research strategy, and
evaluation



If research is public, why is Research Intelligence
closed?

 The world invests in research as a public good

* Yet the intelligence built on top of that research is still too often
controlled by closed systems

 Well, closed systems are closed!
* They decide what and how should be measured
* They decide what can be made visible
* Their data cannot be fully audited
* Their methods cannot be challenged
* Their priorities are commercial rather than public
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How can the OpenAIRE Graph help?



OpenAIRE Graph: the basics

A Scholarly Knowledge Graph

A collection of metadata describing
entities of the research lifecycle and
relationships among them

Timely and comprehensive coverage
of research outputs

Monthly updates

d OpenAlRE

Precision, depth & processing

Rigorous cleaning, deduplication, and
enrichment for optimal accuracy

Full-text mining of links: Research
results to projects, author affiliations,
and classifications

Al methods for the identification of
FoS, SDGs

&2

Robustness & openness

Professional infrastructure:
maintenance, load balancing,
backups, overseen by the
OpenAlRE technology centre (ICM)

Open Data, Open Source &
transparent methodologies

OpenAlRE
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Graph entities

Growth over time

400M

200M

research products

100M

Latest Statistics

A

Scholarly works

Research products in OpenAIRE Graph

-

211,871,379 92,817,388
Publications Dataitems
158,874

o W Data sources

804,753

Software

Funders

— 3 3 8 o 8 M Research Products
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-8- Results

-+~ dataset

- other

=& publication

=¥ software

Dive Deeper —>

PUBLICATIONS. DATA. SOFTWARE. +

Enriched. Deduplicated. Connected.

OpenAlRE

33,307,160

Other

3,743,429

Grants



Relations

Affiliation links in OpenAIRE Graph

300M

200M

affiliation links

100M

-®- Publications -~ Datasets
- Software -4 Other research products

Created by OpenAlIRE via HighCharts

OpenAlRE

pub-pub

+3bi citation relations rub-data

Schole%plorer

pub-software
data-data

The Data Literature Interlinking Service

Results with at least one affiliation in OpenAIRE Graph =

research products

150M

100M

50M

0
o)
&V
'\9
-®- Publications -~ Datasets
- Software -« Other research products

Created by OpenAlIRE via HighCharts

OpenAlRE



Open Data and Analytics

e Open REST APIs

® Graph search (https://graph.openaire.eu/docs/apis/graph-api)
® Graph relations (https://graph.openaire.eu/docs/apis/scholexplorer/api)

® Data Access Portfolio (more on this later)
® Datasets on Zenodo.org (https://graph.openaire.eu/docs/category/downloads)
® Beginner’s kit (https://graph.openaire.eu/docs/downloads/beginners-kit)
®* Google BigQuery (https://graph.openaire.eu/docs/cloud-access)

® LLM interfaces

®* Data + Al agents (work in progress)

For more details: graph.openaire.eu/docs

d OpenAlRE



Why transitioning to the OpenAIRE Graph?

* Open Science needs open data and open intelligence
* Public investment requires public control
* Public infrastructure is how values become durable
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The OpenAIRE Graph and Research Intelligence

Global coverage:
Closed databases, open
data collections, and a

high-quality focus of the
European research
landscape (and beyond!)

smmmngl  SOftware, funding, grants,

Beyond publications:
publications, data,

Curated: Acquisition
policies, deduplication,
e AlI&FTM, authoritative
sources, and continuous
validation

Transparent and Open
mmmmnal  data provenance, open
organisations, data, open software

infrastructures

Trusted: not just
technical decisions, but

design decisions driven
by political choices and
community demands

d OpenAlRE

Community governed
Shaping priorities in the
open, via the EC, its

Infrastructure, not a
service: services

Serving Europe’s digital
sovereignty Provides full

compete and disappear,
infrastructure connects
and is built to stay.

control on the knowledge
base and the research
intelligence layer

members, and
participation to
international fora




Going beyond publications
“we are more than our publication track record”

d OpenAIRE



New classes of eligible publishing venues

- Institutional repositories
o . OpenDOAR
- Catch-all repositories 6,000
- National & Thematic aggregators “AlRsharing org
- CRIS systems 209
re3datao

- Registries of authors/organisations 00



Research product typologies and bibliotyping

-

Traditional typologies: peer-reviewed publications + preprints + open access tags + pub-pub citations

g
= = )
. PREPRINT
OPEN a ACCESS

Coarse-grained
bibliotyping

A graph entry can be a
paper, a deliverable, a
report, with no
distinction

\

N\

Open Science typologies: traditional typologies + dissemination products + research data + ‘q COARA

research software + data and software citations

—
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Metadata curation and quality
“Quantity matters, but without quality it’s mostly noise"

d OpenAIRE



OpenAIRE Graph provision chain
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~2.2k direct

publication — project/funder links

OpenAIRE added-value services

User feedback
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Digital Sovereignty via community
ownership
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Sovereignty depends on control of its
research intelligence layer

- Without a public, governed knowledge base, the
global scientific community outsources strategic
decisions about science, innovation, and assessment

- Autonomy requires control on how knowledge is
represented and interpreted

. Avoid dependency from commercial solutions or
opaque representations

- Keep ownership on strategic choices and
interpretability in our hands

dOpenAIRE



Who is OpenAIlRE

* Non-profit organisation, established Oct 2018
(AMKE, Greece-based)

* European Scholarly Communication
e-Infrastructure

* Federated. Bringing together human capital
and advanced ICT services

* A network of experts from major national

organisations (National Open Access Desks) in
operation since 2009

* A catalogue of scholarly communication services

Global Collaborations: Latin America, Canada, Korea, China, ...

d OpenAlRE



Open Scholarly Communication Infrastructure

Co-shaping & implementing Open Science. In Europe and beyond.

d OpenAIRE

National ecosystems, institutions, funders shape priorities
Proactive engagement of communities and fast responses

Participation and collaboration builds cumulative trust!

oo
Tt

Services
Implementing

Network
Connecting people




Interoperability and community consultation
Examples

- * Scholix.org N e Open Infrastructures
‘m ) Scholarly Knowledge Graphs . Q COARA
Interoperability Framework

RESEARCH DATA ALLIANCE e DMP data models

Platform integration

- « Catalogues Interoperability [€jprints
kD e OS C frameWOI‘kS o Dataverse
 EC funding tagging
 OpenAlRE guidelines for & B adah « Open Access mandates
OpenAlRE institutional repositories =88~ o | * Open Data pilot (DMPs
 OpenAIRE guidelines for CRIS \ P =
systems d \ r N
OpenAIRE 4
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Digital Sovereignty principles

 The community steers the future and shapes the demands
* Bottom-up process with top-down facilitators

* May be slower, but brings control & transparency, and builds trust &
infrastructure

* Grounds on institutional and community repositories and open
access publishers

* Facilitates global alignment of publishing practices and research
assessment methodologies

d OpenAlRE



Infrastructure VS. Service
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SKGs as pivotal in the scholarly
comunication life cycle

European

1 Ressaarch Eoscé
Area Lﬁ‘

ORI s

Evidence-based
decision- -making

Dolicy boaair ovcumemt

d OpenAIRE

e Improve publishing
workflows

* Improve reporting
workflows

e Steer Open Science
publishing policies

Feedback

Publishing

Monitoring

Publishing venues:
repositories,
publisher archives,
CRIS systems

N

* Aggregation of publishing
sources

* Cleaning: crosswalks, data
curators

* Deduplication of records

e Enrichment: Al, FTM
methods, user-feedback

Tracking

e Bibliometrics

e Research assessment indicators
* Open Science trends indicators
* Monitoring Dashboards
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Co-shaping the scholarly communication eco-system

/ Traditional provision chain

Heterogeneity Graph chain

Cleaning, Deduplication, Enrichment

End of the stream

* No community customization
(ROR.org, ORCID)

+ Limited feedback loop

/

Graph chain
Heterogeneity « Cleaning, Deduplication, Enrichment

= €2 <

Repositories, publisher archives,
reg/strles funder databases

OpenAIRE

End of the stream

« Community customization: orgs and
sub—orgs not in ROR.org, local author

IDs (under testing)
* Improved feedback loop

Community engagement

* OpenAIRE PROVIDE aaS

*  OpenAlIRE OpenOrgs

* OpenAlIRE PROVIDE Broker

* Publishing practices: anomaly
detection

1/

penAIR'E



OpenAIRE PROVIDE aaS$: delegation of PROVIDE
aggregation

Communities (e.g., countries, Ris, Science Clusters, networks, EOSC
Nodes) can

* Take over the aggregation of publishing venues metadata into the
OpenAIRE Graph

* Populate a sub-graph with integrated support of discovery

gateways and monitoring dashboards (OpenAIRE CONNECT,
OpenAIRE MONITOR)

* Steering the alignment of publishing practices across a network of
publishing venues

EOSC Beyond Project
dOpenAIRE



OpenAIRE OpenOrgs - oP=v ores

* Aggregation and Bridging of PIDs of Organization Registries
* Global registries: e.g., ROR.org

* Funder registries: e.g., European Commission CORDIS

* National registries: e.g., CRIS systems, University Registries

* Combination of automated deduplication and humans in the loop
* More than 100 data curators in Europe

* Creation of sub-orgs (where local registries do not allow)

* Data is CC-0 and published in Zenodo.org and via OpenAIRE Graph
APIs

d OpenAlRE



O enAlRE

OpenAIRE PROVIDE Broker BROKER

* |dentifies metadata enrichment “topics” for records in repositories
* “URLs to open access versions”
* “links to projects”

* “links to datasets”
* “ORCID IDs”

* Repository managers can subscribe to topics and be notified of
record-level enrichments

* Accessible via OpenAIRE PROVIDE for a window of six-months

* DSpace platform offers Uls to validate notifications from OpenAIRE
Broker

d OpenAlRE



Publishing practices: anomaly c{
detection

OpenAIRE

* |dentifying anomalies in the metadata (e.g., inconsistencies) and poor publishing
best-practices (e.g., poor metadata)

Publication associated to a project that started after the publishing date

Dataset abstract is a cut and paste of the publication abstract

Software does not come with relationships to publications or links to a software repository
Is this a dataset or supplementary material?

* Notifying anomalies to publishing venues and researchers
* Anomalies can be used to

d OpenAlRE

Rule out unsatisfactory research products

Identify violation of mandates

Inspire refinements to Open Science mandates

Inspire ICT improvements in publishing venues or platforms

Boost interest in researchers at improving their metadata records ’)S i l
\ t rQILS

0 -
ence Pla Tr
eNCce 1N- 1



Real applications
powered by the OpenAIRE Graph:
Monitoring dashboards

d OpenAIRE
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https://oamonitor.ireland.openaire.eu
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I I Monitor Dashboard OPEN ACCESS FAIRNESS
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Real applications
powered by the OpenAIRE Graph:
MyResearchFolio
(coming soon)

d OpenAIRE



A Comprehensive Framework for Researcher
Profile

Highlight and promote researchers' achievements throughout their careers, evaluating both
quantitatively and qualitatively their contributions to science

BEYOND PUBLICATIONS ALIGNMENT WITH REFORMS

Capture a researcher’s full range of Support the implementation of Open
contributions, not just traditional Science and responsible research
publication metrics assessment

CUSTOMIZABLE PROFILES

Flexible to accommodate diverse
researcher needs and context

dOpenAIRE



The foundations (1/3)
Policy Blueprints: A framework for assessment

Proposals > Courses -» People -

Communication I::

Resources >

Teaching —+ Organisation Ko 4

SUBCATEGORY
SUBCATEGORY
dNOYD dOLVIIANI
SUBCATEGORY

—

Supervision —> Recognition -

> =

dNOYD dOLVIIANI

SUBCATEGORY

dNOYD dOLVIIANI

Publications

Open Science
’ S
G OpenAlRE

dNOYD dOLVIOIANI
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The foundations (2/3)
Narrative CVs: A Tool for Change

Describe contributions, not just counts

Captures leadership, engagement, collaboration, and openness

Contribution

ROYAL /o to N\

SOC IETY Generation of knowledge

Personal Details

Development of individuals

The four-module narrative section

Personal Statement Wider research community

\ Broader society /

Additions



The foundations (3/3)
Enabling Change: Open Infrastructures in Action

BIP! Scholar profile ‘
\‘_\ SEMANTIC SCHOLAR

b — 3 /Go gleXolar

—, Metrics / Indicators /
Ribscholar of research
. G .\/

activities
A / Aca ia.edu
LMII’]@I

CONF / \ o
‘ dbio @ penAlex
< BB Sc)(us

2 Clariv
Web
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Overlay on ORCID & CRIS

" rimetine )

Blended views

[ Employment }

Key Information

Narrative CV

[ Research outputs } ®

® [ Education & Teaching }

? [ Projects 1
o

[ Activities

.[ Innovation }

e

[ Impact
dOpenAIRE
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OpenAIRE MyResearchFolio

e — Ji STATISTICS
T . n T
Author Ids of Science
Open access Number of shared Open source Open source Open access
research outputs data software share publications
86 - - 30% 86

Number of pre-prints

12

Sciences

Available Unavailable Embargo

86 194 -




PRESENTATION

Experimenting with
different modes

OpenAIRE

Bachelor of Science, Ethnology and Cultural
Anthropology (Department of Ethnology and
Cultural Anthropology)- University of Ljubljana,
Faculty of Arts

Bachelor of Science, Political Science,
International Relations (Chair of International
Relations)- University of Ljubljana, Faculty of
Social Sciences

Master of Science, International Economy -
University of Ljubljana, School of Economics
and Business

Bachelor of Science, Ethnology and Cultural
Anthropology (Department of Ethnology and
Cultural Anthropology)- University of Ljubljana,
Faculty of Arts

Bachelor of Science, Political Science,
International Relations (Chair of International
Relations)- University of Ljubljana, Faculty of
Social Sciences

Educational Activities

Certificate of Attendance "GLEN Multipliers
Training Cycle 2011" - Global Education
Network of Young Europeans

Certificate of Attendance: Development
Education Summer School 2010 "Schools as
Key Actors in Promoting Global Education” -
DEEEP (Development Education and Global
Citizenship), Artemisszio Foundation

Diploma "Human Rights in Development
Cooperation" - Ekvilib Institut

v SHOW MORE

Employment

Project and PR Manager - Voluntariat,
International Volunteering Institute

Preseren's award of the Faculty of Arts for the
thesis “Arab Community and Its Language:
Linguistic Practices in Morocco” - University of
Ljubljana, Faculty of Arts

Award of prof. Klinar's Fund for the best thesis
from the field of ethnic conflict, nationalism
and identity formation studies. Thesis:
“Appplicability of the Constructivist Analysis of
Ethnic Conflict and Identity Formation in the
Case of Macedonia® - University of Ljubljana,
Faculty of Social Sciences

Master of Science, International Economy -
University of Ljubljana, School of Economics
and Business

Certificate of Completion of the Study
Programme "Introduction to Tertiary
Education Didactics" (The Centre for
Pedagogical Education)- University of
Ljubljana, Faculty of Arts

Educational Activities

Certificate of Attendance Jean Monnet
European Module in European Integration
“Integration of Europe: Past Views and Future
Visions - VIVE" (Department of Sociology)-
University of Ljubljana, Faculty of Arts

Certificate of Attendance, EDEN Doctoral
Seminar on Research Methodology in
Marketing and Management - European
Institute for Advanced Studies in Management
(EIASM)

Certificate of Attendance, International
Summer School “Expressions of Diversity: An
Introduction to Muslim cultures” - Centre for
the Comparative Study of Muslim Societies and
Cultures, Simon Fraser University; Institute for
the Study of Muslim Civilisations, Aga Khan
University

Employm

Researcher / Head of Digital Preservation
(Slovenian Social Science Data Archives
(ADP))- University of Ljubljana, Faculty of Social
Sciences

Teaching Assistant, Young Researcher
(Marketing)- University of Ljubljana, School of
Economics and Business

Project Manager, EVS Volunteer - Jossour,
Forum des Femmes Marocaines

v SHOW MORE

Other literature type 7

Presentation 3

Project deliverable 3
v SHOW MORE

Other literature type
Article 4

Conference object 4

v SHOW MORE

Educational Activities Activities

Certificate of Attendance "FSCI 2021",
Courses: Reproducibility for everyone: a train-
the-trainer course for teaching reproducibility
tools and methods; Open science, culture
change, and your workplace - FORCE11
Scholarly Communication Institute

TOMidEast Summer School "Understanding
the Middle East: The Unifinished Arab
Revolutions: Power, Politcs and Governance in
the Middle East" (Department of Culture,
Politcs and Society)- Universita degli Studi di
Torino

“Gender in Muslim Contexts" 2021 Summer
Programme - The Aga Khan University Institute
for Study of Muslim Civilisations

v SHOW MORE

Activities

Student Membership - Association for the
Study of the Middle East and Africa

Student Membership - European International
Business Academy

Student ip - European A: d
of Social Anthropologists (EASA)

v SHOW MORE

Fundings

ITACAP Design of information-technology
solutions in support of data-based
implementation of Common agricultural
policy of the European Union (CRP) -
Slovenian Research Agency

FAIRsharing Community Champion
(Humanities and Social Science) 2023
(University of Oxford - FAIRsharing)- University
of Oxford - FAIRsharing

FAIRsharing Community Curator (Humanities
and Social Science) 2022 (University of Oxford
- FAIRsharing)- University of Oxford ~
FAIRsharing

Employment

User Engagement & EOSC Liaison - OpenAIRE
Non-Profit Civil Partnership



ASSESSMENT

Experimenting with
different types of
Narrative CVs

d OpenAIRE

Narrative CV

Personal Information Academic Professional

Key achievements in the generation of knowledge

She has working experience at research projects such as POEM-Participatory Memory Practices (MSCA),
EMOTIVE (H2020), CONCH (AHRC) and cultural institution like Stavros Niarchos Cultural Centre (SNFCC),
Leeds Museums and Galleries and the Benaki Museum. Angeliki has also teaching experience in the domains
of open knowledge and critical approaches in digital heritage.

Currently she serves as a Research Project Manager & Open Infrastructure Specialist in OpenAIRE AMKE,
leveraging open and fair practices for championing open scholarship.

Key achievements in the development of individuals and collaboration

Key achievements Supporting the Research Community

Other professional achievements




OpenAIRE Graph:
Data Access Portfolio

O q

L S e Slides from

i B frin Mannocci A., Fernandes Mazoni A. “Accessing the
b e OpenAlIRE Graph via Google BigQuery*

oY o Tutorial presented at ISSI 2025, Yerevan, Armenia
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Data access trilemma (pick two)

Complete

Free Easy
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Data access trilemma (pick two)
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Data access trilemma (pick two)
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Data access trilemma (pick two)
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Data access trilemma (pick two)
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B Download all

| & Download |
| & Download |
{ & Download |
‘7 & Download |
| & Download
‘7 &, Download
| & Download
‘ & Download
‘ 3. Download
‘ &, Download

‘ & Download




OpenAIRE Graph dataset

Suitable

d OpenAlRE

If you want to have full
control on data and custom
preprocessing

If you have technical skills
to process raw JSON data

If you have adequate
computational power and

storage
o Server, cluster

o Cloud computing
o DBMS, Graph DB, ...

Unsuitable

If not comfortable getting
your hands dirty

If a local computer is all
you have at disposal



OpenAIRE Graph
Beginner’s kit
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OpenAIlRE Beginner's kit

Underlying ideas

Familiarise with data and tools

On your standard computer

Cost-free

Hassle-free (almost zero configuration)

I”

Catch: “small” subset of data

Scale up later

GitHub —

Zenodo —

dOpenAIRE



https://github.com/openaire/beginners-kit
https://zenodo.org/doi/10.5281/zenodo.10841263

OpenAIlRE Beginner's kit

Simple setup

e Download and install Docker engine

® Buildimage dOC er

docker build --rm -t openaire-beginners-kit .

® Run the container

docker run --name kit-container -p 8889:8889 --rm openaire-beginners-kit

d OpenAlRE



OpenAIlRE Beginner's kit

What did | just do?

e Created a Docker container virtualising an Apache Hadoop
cluster and providing a Jupyter Lab instance for playing with the
data from a Python notebook

From the Python notebook
® Fetch a Graph subset (JSON files) from Zenodo,

e \Virtualise the presence of relational DB via SparkSQL
e Perform queries over JSON files with SQL-like syntax

Copensire adocker



https://zenodo.org/doi/10.5281/zenodo.7490191

OpenAIlRE Beginner's kit

For example

SELECT publications.id, pid.value, COUNT (*) AS count
FROM publications

JOIN relations

ON publications.id = relations.source

WHERE reltype.name = 'IsCitedBy'

GROUP BY publications.id, pid.value

ORDER BY count DESC

CForenine adocker



To read further

Exploring Scientometrics with the OpenAIRE Graph:
Introducing the OpenAIRE Beginner's Kit
Andrea Mannocci'’, Miriam Baglioni?
landrea. mannocci@isti.cnr.it

https://orcid.org/0000-0002-5193-7851
CNR-ISTI, Pisa, Italy

2 miriam.baglioni@jisti.cnr.it
https://orcid.org/0000-0002-2273-9004
CNR-ISTI, Pisa, Italy

“corresponding author

Abstract

The OpenAIRE Graph is an extensive resource housing diverse information on research products, including
literature, datasets, and software, alongside research projects and other scholarly outputs and context. It stands as
a cornerstone among contemporary research information databases, offering invaluable insights for scientometric
investigations. Despite its wealth of data, its sheer size may initially appear daunting, potentially hindering its
widespread adoption. To address this challenge, this paper introduces the OpenAIRE Beginner’s Kit, a
user-friendly solution providing access to a subset of the OpenAIRE Graph within a sandboxed environment
coupled with a Jupyter notebook for analysis. The OpenAIRE Beginner's Kit is meticulously designed to
democratise research and data exploration, offering accessibility from standard desktop and laptop setups. Within
this paper, we provide a brief overview of the included dataset and offer guidance on leveraging the kit through a
selection of illustrative queries tailored to address common scientometric inquiries.

d OpenAlRE

Mannocci, A., & Baglioni, M. (2024,
September 19). Exploring Scientometrics
with the OpenAIRE Graph: Introducing the
OpenAlIRE Beginner's Kit. 28th
International Conference on Science,
Technology and Innovation Indicators
(STI12024), Berlin, Germany.

https://doi.org/10.5281/zenodo.13942507
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Google Cloud Platform

® Ecosystem of commercial tools for “cloud computing”

® Regular services, such as hosting, dedicated virtual machines, databases
® Different pricing schemes for the tools: mix of processing and storage

® Alltools integrated in a common authentication system: easy transfer

® Used in the web browser or as an SDK installed locally

Special applications relevant for us

® BigQuery data warehousing

® Jupyter Notebooks (literate programming) as Google Colaboratory

dopenmRE(Google Cloud Storage)



Google BigQuery

® Serverless data warehouse

® Several tools for data ingress/egress/streaming

® Integration with Google Cloud Storage and Colab notebooks

® Low maintenance cost, charged mostly by queries

® Easy to collaborate and share datasets

® Private and public datasets

® Capacity to query petabytes

® Tabular data with arbitrarily complex data structures (arrays, JSON)

® SQL-like data manipulation and access language
dOpenAIRE ]
® \Web interface and API



Basic tasks

* |Import, export of data
* Create or copy datasets and tables

 Query data
 Query window in BigQuery Studio
* Embedded Google Colaboratory Notebook

d OpenAlRE



BigQuery interface

= Go gle Cloud %* OpenAlIRE Graph [ Search (/) for resources, docs, products and more

@ Explorer + Adddata K 5 . x  @untitled..ery - X B publications ~ X -
@ Q Search BigQuery resources ® BE publications Q Query Openin ~ +2 Share IO Copy [ Snapshot W Delete 2, Export
Y
* eD Show starred only Schema Details Preview Table explorer Insights Lineage Data profile Data Quality
g v openaire-graph * 3
» » ¥ Repositories H = Filter Enter property name or value
» @ Queries H 2
® * (| Field name Type Mode Key Collation Default value Policy tags @ Description
Notebooks :
= » 8 . D id STRING NULLABLE = = = = =
- Data canvases H
y & v : O type STRING NULLABLE - i - - -
* =, Data ti H
> = preparglions : O originallds JSON NULLABLE - - - - )
Pipeli H
» ch Pipelines H O mainTitle STRING NULLABLE - - - - :
& ) -9 External connections : 0 subTitle STRING NULLABLE = > B 5 z
json_oag_2025_02 :
o » B 9 Wi O  authors JSON NULLABLE - : . - -
. » [ oagv8 00 Yoo O bestAccessRight JSON NULLABLE - - - - -
v [ oagv9 0.1 * i O contributors JSON NULLABLE - - ; : .
' B communities 3 O countries JSON NULLABLE - - - 2 -
o B datasets % ¢ O coverages JSON NULLABLE = = - - -
HH B datasources % 3 O  dateOfCollection STRING NULLABLE - - . . -
[ organizations . O descriptions JSON NULLABLE - E “ 5 4
w3
o B others % 3 D embargoEndDate STRING NULLABLE - - - = “
o & projects & 3 D indicators JSON NULLABLE - = - = =
T O instances JSON NULLABLE - - - - -
B publications % 3
: language STRING NULLABLE - : - : )
B relations 3 U o
=8l O languageCode STRING NULLABLE - - - - -
H software N
O lastUpdateTimeStamp STRING NULLABLE - 2 : . g
» cwts-leiden H
L O pids JSON NULLABLE - - 2 . .
» ds-open-datasets * 3 O publicationDate STRING NULLABLE - - = = -
OpenAlRE b insyspo * i O  publisher STRING  NULLABLE - . . - -



BigQuery interface

@ v X @ Untitledquery ¥ X @ *Untitled query + X B 1) Simpl... ies ¥ X v e @ ©®© @& ¥~ @ [}
@ Untitled query m & MORE v [)JSAVE v ¥ DOWNLOAD +® SHARE v  (© SCHEDULE OPENIN ~ & This query will process 2.11 GB when run.
1 SELECT EXTRACT(YEAR FROM DATE(publicationDate)) AS year, count(*) AS n_pubs
2 FROM openaire-graph.oag_v9_0_1.publications
3 GROUP BY year
4 HAVING year BETWEEN 20614 AND 2024 I
V4 5 ORDER BY year DESC
— Press Option+F1 for accessibility options.
Query results ® SAVE RESULTS ~ A OPENIN ~ 9:
JOB INFORMATION RESULTS CHART JSON EXECUTION DETAILS EXECUTION GRAPH
Row 5 year ¥ P n_pubs ¥ v -
1 2024 8450664
2 2023 10057654
3 2022 9338126
4 2021 9265121
5 2020 9039873
6 2019 8112995
7 2018 7719221
8 2017 7420994
9 2016 6642719

Results per page: 50 v 1-110f 11 K < > >l




BigQuery interface

@ v X @ Untitledquery + X @ *Untitled query + X B 1) Simpl... ies + X v e @ ©®© &a ¥~ @ [}
@ Untitled query m £ MORE ~ &) SAVE ~ ¥ DOWNLOAD  +8 SHARE ~ (® SCHEDULE  OPENIN ~ @ This query will process 2.11 GB when run.
1 SELECT EXTRACT(YEAR FROM DATE(publicationDate)) AS year, count(*) AS n_pubs
2 FROM openaire-graph.oag_v9_0_1.publications
3 GROUP BY year
4 HAVING year BETWEEN 20614 AND 2024 I
Y S ORDER BY year DESC
— Press Option+F1 for accessibility options.
Query results B SAVE RESULTS ~ i OPENIN ~ g
JOB INFORMATION RESULTS CHART JSON EXECUTION DETAILS EXECUTION GRAPH
Row 7 year ¥ P n_pubs ¥ v -
1 2024 8450664
2 2023 10057654
3 2022 9338126 . I I I I
Note: BigQuery SQL dialect is slightly
4 2021 9265121 . . . '
: different from the one used in the Beginner's
6 2019 8112995 k't
7 2018 7719221 I
8 2017 7420994
9 2016 6642719

Results per page: 50 » 1-110f11 I< < > >l



BigQuery interface

@ v X @ Untitledquery + X @ *Untitled query + X B 1) Simpl... ies + X v e @ ©® &a ¥~ @ [}

@ Untitled query m &t MORE ~  [¥) SAVE ~ ¥ DOWNLOAD +& SHARE v (O SCHEDULE OPENIN ~ @ This query will process 2.11 G@

1 SELECT EXTRACT(YEAR FROM DATE(publicationDate)) AS year, count(*) AS n_pubs
2 FROM openaire-graph.oag_v9_0_1.publications
3 GROUP BY year
4 HAVING year BETWEEN 20614 AND 2024 I
4/ 5 ORDER BY year DESC
— Press Option+F1 for accessibility options.
Query results ® SAVE RESULTS ~ A OPENIN ~ 9:
JOB INFORMATION RESULTS CHART JSON EXECUTION DETAILS EXECUTION GRAPH
Row , year ¥ P n_pubs ¥ v -
1 2024 8450664
2 2023 10057654
3 2022 9338126 . I I I I
Note: BigQuery SQL dialect is slightly
4 2021 9265121 . . . '
- different from the one used in the Beginner's
6 2019 8112995 k-t
7 2018 7719221 I
8 2017 7420994
9 2016 6642719

Results per page: 50 v 1-110f11 I< < > >l




Budget information

e "Data parking" cost are covered by OpenAIRE

* The public dataset on BigQuery mirrors the OpenAIRE Graph dataset
already published on Zenodo

* Processing costs for querying data are billed to individual accounts
and projects

d OpenAlRE



Budget information

* For every Google account, there is a USS$ 300.00 credit, activated
using a credit card (not charged). Trial period for 3 months or credit

expired.

* Possible to apply for research credits,
https://edu.google.com/intl/ALL us/programs/credits/research

* Enough for large number of queries (several terabytes), a good
solution for experimentation or courses
* Free 1st Terabyte of query data processed per month
* Roughly $6.25 per Terabyte

d OpenAlRE



OpenAIRE Graph @ Google

d OpenAIRE

Zenodo snapshot from December 2025,
https://zenodo.org/records/17725827
Documentation online

— https://graph.openaire.eu/docs/data-model
— https://graph.openaire.eu/docs/cloud-access

BigQuery load

Extract fields



OpenAlRE Graph @ Google

f > Datamodel > Entites > Research products

Research products

Research products are intended as digital objects, described by metadata, resulting from a scientific process. In this
page, we descibe the properties of the ResearchProduct object.

Moreover, there are the following sub-types of a ResearchProduct, that inherit all its properties and further extend it:

* Publication
* Dataset
¢ Software

* Other research product

The ResearchProduct object

id
Type: String « Cardinality: ONE

Main entity identifier, created according to the OpenAIRE entity identifier and PID mapping policy.
"id": "doi_dedup___::80f29c8c8bal8c46c88a285b7e739dc3"
type

Type: String « Cardinality: ONE

Type of the research products. Possible types:

publication

dataset

software

other

as declared in the terms from the dnet:result_typologies vocabulary.

type": "publication"

8.00 v Q

The ResearchProduct object

id

type

originalld

mainTitle

subTitle

author

bestAccessRight

contributor

country

coverage

dateOfCollection

description

embargoEndDate

indicators

instance

language

lastUpdateTimeStamp

pid

publicationDate

publisher

source

subjects

isGreen

openAccessColor

isinDiamondJournal

publiclyFunded
Sub-types

Publication

Dataset

Software

Other research product

"1-on-1 mapping"

Explorer + ADD

@

{ Q search BigQuery resources

e Show starred only

w openaire-graph w
@ Queries

B Notebooks

£} Data canvases

=, Data preparations

h Workflows

-9 External connections

[5] json_oag_2025_02

v v v v v v v ¥

[ oag_v8_0_0

v [ oag.vo01

B communities
B datasets

B datasources

B organizations
& others

& projects

B publications

B relations

Fo % % % o % X % % % %

B software

SUMMARY

publications
openaire-graph.oag_v9_0_1

Last 13 Feb 2025, 16:45:58
modified UTC+1

Data location EU

Description

Labels

Table type table

B publications

SCHEMA

~ X M publications ~ X -

QQUERY  OPEN

DETAILS PREVIEW

= Filter Enter property name or value

o o o Y o Y e e e e e e o e o o o o o o R o

Field name Type

id STRING
type STRING
originallds JSON
mainTitle STRING
subTitle STRING
authors JSON
bestAccessRight JSON
contributors JSON
countries JSON
coverages JSON
dateOfCollection STRING
descriptions JSON
embargoEndDate STRING
indicators JSON
instances JSON
language STRING
languageCode STRING
lastUpdateTimeStamp STRING
pids JSON
publicationDate STRING
publisher STRING
sources JSON
formats JSON
subjects JSON
isGreen BOOLEAN
openAccessColor STRING
isinDiamondJournal BOOLEAN
publiclyFunded STRING
edition STRING

IN~ +2 SHARE

@ copy

TABLE EXPLORER

Mode

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

Key

Collati




OpenAIRE Graph @ Google BigQuery

Tables on BigQuery

d OpenAlRE

publications - research products (e.g., article, thesis, peer-review, blog posts, books, reports, patents, etc.);

datasets - research products referring to self-contained, persistently-identified digital assets intended for processing (e.g., files
containing raw data, tables, metadata collections, dumps; persistent dynamic queries to scientific databases);

software - research products referring to source code files, algorithms, scripts, computational workflows, and executables that were
created during the research process or for a research purpose;

others - any digital asset, uniquely identified, whose nature does not fall under the first three types described above;

datasources - metadata referring to services where published material (metadata and files) is stored, preserved, and made
discoverable and accessible;

organizations - metadata about academic institutions, research centres, funders, or any other institutions taking part in the research
process;

projects - metadata about funding awarded to a person or an organisation by a funding body;
communities - contains metadata about the research communities/infrastructures registered in OpenAIRE;

relations - contains the relations between couples of source and target IDs. The semantics of the relations follow the DataCite
semantic definition, extended by specific semantics.



Query example

@

v X [E Notebooks v X datasources + X @ *Untitled...ery v X

@ Untitled query X w©@save-

Y

1
2
3
4
5
6
7

SELECT EXTRACT(YEAR FROM DATE(publicationDate)) as year,
JSON_VALUE (bestAccessRight.label) AS OA_status,
COUNT(*) AS n_papers

FROM oag_v10_6_0.publications

GROUP BY year, OA_status

HAVING year BETWEEN 2600 AND 2025

ORDER BY year DESC

& This query will process 13.11 GB when run.

Processing location: EU X

d OpenAlRE




Query example

@ v X B Notebooks ~ X datasources v+ X @ *Untitled...ery ~ X

@ Untitled query m B save ~ le6 Products per Year by OA Status
1 SELECT EXTRACT(YEAR FROM DATE(publicationDate)) 51 —®— CLOSED
2 JSON_VALUE (bestAccessRight.label) AS OA_s ::: ﬁﬂﬂf“eo
) COUNT(*) AS n_papers —e— OPEN
4 FROM oag_v10_6_60.publications L3 —8— RESTRICTED
5 GROUP BY year, OA_status /
+p 6 HAVING year BETWEEN 2000 AND 2025 =
7 ORDER BY year DESC

n_products

N
1

& This query will process 13.11 GB when run.

Processing location: EU X *——/—/‘/\

o{ ® $—8¢ ——0—9—98—8—9

2016 2018 2020 2022 2024

Year
d OpenAIRE



Query example

@ v X [E Notebooks ~ X datasources + X @ *Untitled..ery + X 8 3)Da

@ Untitled query X ©@sae-

WITH country_project AS (
SELECT countryCode AS country,
| target AS project_id

1
2
3
4
S) ON relationName = 'isParticipant’' AND source = organizations.id
6
7
8

V 4 FROM oag_v10_6_0.organizations JOIN oag_v10_6_0.relations
WHERE country IS NOT NULL
)
9 SELECT 1l.country AS left_country,
10 r.country AS right_country,
11 COUNT(*) AS count

12 FROM country_project AS 1 JOIN country_project AS r

& This query will process 739.77 GB when run.

Using on-demand processing quota Processing location: EU X

d OpenAlRE



Query example

@ v X B Notebooks + X datasource

@ Untitled query m g

Country Collaboration Network (Top 120 links by count)

WITH country_project AS (
SELECT countryCode AS country,
| target AS project_id

-
2
3
4
5 ON relationName = 'isParticipsz
6
¥
8

) 4 FROM oag_v10_6_0.organizations JOI
WHERE country IS NOT NULL
)
9 SELECT l.country AS left_country,
10 r.country AS right_country,
11 COUNT(*) AS count

12 FROM country_project AS 1 JOIN count

& This query will process 739.77 GB when run.

Using on-demand processing quota Pr¢

dOpenAIRE I
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Current research lines

Charting the Landscape of Italian Diamond
Open Access Publishing

Simone Anglon|1 [0000-0002-6682-3419] , Miriam Baglloml [0000-0002-2273- 9004]
Alessia Bardi!: (0000-0002-1112-1292] Paolo Manghi!+2: [0000-0001-7291-3210] Andrea
Mannocci'- [0000-0002-5193-7851] and Gina Pavone!: [0000-0003-0087-2151]

ICNR-ISTI — National Research Council, Institute of Information Science and
Technologies “Alessandro Faedo”, 56124 Pisa, Italy

20penAIRE AMKE, Athens, Greece

"Corresponding author: andrea.mannocci@isti.cnr.it

ABSTRACT

Diamond Open Access (DOA) is a non-commercial model of scholarly publishing that removes financial

barriers for authors and readers. While international studies have outlined the global uptake of DOA,

this paper investigates the presence and characteristics of the DOA landscape in Italy. We conducted
a quantitative analysis on the 168 Italian journals classified as Diamond by EZB, and we studied their
publishing volume, disciplinary distribution and citation impact by integrating information from the following
open resources: DOAJ, OpenAIRE, ROAD, SCimago Journal Rank, and the ANVUR classification used
in the Italian Research Assessment Framework (VQR). Key findings include the significant growth of
DOA journals, particularly in the social sciences and humanities, as well as the high level of international
citations, indicating strong global relevance. The study also highlights challenges such as the need for
better indexing and comprehensive data to fully capture the DOA landscape.

Accepted for publication in Quantitative
Science Studies (QSS)

Preprint:
https://zenodo.org/records/17484911
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Latest research lines

Operationalising Bibliodiversity via the OpenAIRE

Graph: A Multidimensional Demonstration

[0000-0002-6682-3419]1  \firiam
;[0000-0002-1234-5678] 1*

Simone Angioni

Baglionil0000-0002-2273-9004]1 - Apydrea Mannoce

LCNR-ISTI, Pisa, Italy.

Abstract

Bibliodiversity has emerged as a central concept in debates on open science,
scholarly communication, and research evaluation, highlighting the need to
sustain linguistic, geographic, epistemic, and infrastructural diversity in knowl-
edge production and dissemination. While its normative foundations are well
established, operationalising bibliodiversity at scale remains methodologically
challenging and strongly dependent on the availability of inclusive, interoperable
data infrastructures.

This paper presents a methodological demonstration of how bibliodiversity can
be systematically analysed using the OpenAIRE Graph, a large-scale, open
Scholarly Knowledge Graph that aggregates metadata from publishers, reposi-
tories, and research infrastructures worldwide. Drawing on the multidimensional
framework proposed in the literature, we illustrate how key dimensions of bib-
liodiversity — linguistic, geographic, disciplinary, publisher, business model, and
infrastructure diversity — can be operationalised using the OpenAIRE data model
and queried reproducibly in Google BigQuery. Through a series of exploratory
analyses, we show how the Graph captures the “long tail” of scholarly communi-
cation, including non-English products, diverse research formats such as datasets
and software, and contributions from institutional and thematic repositories,
particularly beyond the Global North. Rather than identifying new empirical
trends, this work demonstrates the analytical potential of the OpenAIRE Graph
as an open, community-governed infrastructure for bibliodiversity research. By
making diversity measurable across multiple, interconnected dimensions, the
OpenAIRE Graph provides a robust empirical basis for future studies and sup-
ports evidence-informed policies to foster a more inclusive and equitable scholarly
communication ecosystem.

Submitted to Scientometrics
Special Issue on Oper Research
Information



Latest research lines

* |dentification of author collaborations clusters and author roles

* Automated verbalization using data from the OpenAIRE Graph
* Descriptive blobs of arrays of research products
* Narrative CVs

 Web of Science DCI VS. OpenAIRE: comparison on datasets with
Honami Numajiri and Takayuki Hayashi
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