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• The OpenAIRE Graph in a nutshell
• Controlled vocabularies
• Subject classification
• Usage of subjects in OpenAIRE

EXPLORE
CONNECT (& collaboration with GOTRIPLE)
MONITOR
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OPENAIRE GRAPH – KEY ASSET IN OPEN SCIENCE INFRASTRUCTURE
INCLUSIVE, TRANSPARENT, REPRODUCIBLE

Citations

Services

Global coverage
Open &authoritative 

sources, open APIs, well 
established metrics

Indicators & visualisations
for all needs



OpenAIRE Graph in numbers 

3Mi project grants of 25 funders
160Mi publications
300k software
57Mi research data
6.3Mi other research products

Harvested from +2k data sources
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… and more tools and
software sources

… and more
research graphs

… and more
registries

… and more thematic and
institutional repositories

… and more einfra
and RI sources

… and more
aggregators

… and more
publishers

… and more European and international 
funders

Sources contributing to the Graph



OpenAIRE Graph: the supply chain

TRIPLE | Use of vocabularies for metadata curation and quality assessment in Social Sciences and Humanities| March 27 2023



Field

Title type Author & contributor name type Funder identifier type

Related identifier type Alternate identifier type Relation type

Vocabularies

Extensions to Datacite
Field Extension

Identifier type DOI + other PID types (e.g. Handle)

Contributor type Datacite + Contributor Roles 
Taxonomy (CRediT)

Date type A subset of Datacite vocabulary

(https://vocabularies.coar-repositories.org/)
Field

Resource type Access right Resource version

Based on latest OpenAIRE guidelines for institutional and thematic repositories



OpenAIRE Graph: the supply chain

More 
vocabularies 

involved!
TRIPLE | Use of vocabularies for metadata curation and quality assessment in Social Sciences and Humanities| March 27 2023



• Types:
Of research results (publication, data, software, other)
Of persistent identifiers (e.g. DOI, handle, ORCID, ror)
Of datasources (e.g. repository, aggregator, journal archive)

à Used as input to the EOSC Vocabularies for data sources and research 
products

• Classification schemes
The list of subject classification vocabularies OpenAIRE supports

e.g. ACM, JEL, LCSH, MeSH, rXiv

• Fields of Science
• Sustainable Development Goals
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https://api.openaire.eu/vocabularies/dnet:result_typologies
https://api.openaire.eu/vocabularies/dnet:pid_types
https://api.openaire.eu/vocabularies/dnet:eosc_datasource_types
https://api.openaire.eu/vocabularies/dnet:subject_classification_typologies
https://explore.openaire.eu/fields-of-science
https://explore.openaire.eu/sdgs
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Associations 
metadata field à controlled vocabulary

1 field 1 vocabulary
1 vocabulary N fields (e.g. one 

vocabulary for PID types, used for 
result.pid and organisation.pid)

Vocabulary

TERM1
Synonym 1

Synonym 2

Synonym K

- code
- english 

name

TERM N
Synonym 1

Synonym 2

Synonym J

- code
- english 

name

Vocabularies are managed by the OpenAIRE’s aggregation system, with 
integrated GUI for update
All vocabularies exported via API https://api.openaire.eu/vocabularies/

https://api.openaire.eu/vocabularies/


• Controlled fields are metadata properties whose values should 
comply to a vocabulary

• For each vocabulary, OpenAIRE maintains a “vocabulary of 
synonyms”

Each term of the vocabulary is associated with the list of synonyms that are 
present in the harvested records
When a synonym is found, it is “cleaned” i.e. changed with the corresponding term
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Pid.scheme is a field controlled by 
the pid_types vocabulary.

"pid": [
{

"scheme": ”hdl",

"value": ”12345/hdlExample"

}]

"pid": [
{

"scheme": ”handle",

"value": " 12345/hdlExample"

}]



Subject classification:
Standard schemes, 

SDGs, FoS
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<dc:subject>Open Science</dc:subject>

Harvested from sources
• Terms from standard vocabularies: ACM, rXiv, 

MeSH. 21M publications

• SDG classification. 700K publications
Based on UN SDG classification

• FoS classification. 15M publications. 
Based on SciNoBo : A Hierarchical Multi-Label 
Classifier of Scientific Publications by Athena 

Research Center

Inferred by OpenAIRE’s mining 
algorithms
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<dc:subject>lcsh:Law</dc:subject>

“lcsh”
“lcsh:Law”

Mostly keywords (40M), but also LCSH (5.5M), DDC (1M) and 
others. Total results with an harvested subject: 42M

https://unstats.un.org/sdgs/iaeg-sdgs/tier-classification/
https://doi.org/10.1145/3487553.3524677
https://doi.org/10.1145/3487553.3524677


• Based on the EOCD 2015 Frascati Manual and 
EuroSciVoc

• The algorithm is based on citations and references 
and the FoS of their venues (from science-metrix)



Usage of subjects in 
OpenAIRE
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Portal search
Simple keyword search

Advanced search
Specific search for FoS and 

SDGs

Identify community outputs
Criteria for research 

communities to identify relevant 
research products

Statistics
Statistics for funders, 

institutions, and research 
initiatives/infrastructures based 

on SDGs and FoS
(WIP)
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With CONNECT, a research community can have a portal 
where only a subset of the OpenAIRE Graph is available: 

the subset that is relevant for the research community
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Using FoS: everything from 005 Social Sciences 
and 006 Humanities and the Arts

Configuration 1
Using a lot of keywords and terms from other 

vocabularies

Configuration 2
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The automatic daily backup of the configuration makes it easy to rollback to a previous configuration if the new one does not
improve the coverage and precision as planned.



Statistics based on subjects can help institutions at
identifying disciplines to be promoted, monitor the
growth of cross-disciplinary research, or the fields in 
which they have more impact. 



The adoption of controlled vocabularies in the OpenAIRE
Graph is pervasive
Harmonisation is not a ”do it once” process:

Harmositation is done every time OpenAIRE aggregates a 
source and every time a new version of the graph is created
Vocabularies are living resources: continously updated by the
aggregation team to cope with new values

Topics (subjects) very important to support researchers
and communities in the data and literature deluge and to 
promote alternative ways of discovering research outputs 
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Because I am doing this 
presentation, but it would not have 
been possible without them



@openaire_eu
#OpenAIRE-Nexus

Alessia Bardi
Alessia.bardi@isti.cnr.it


