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An open metadata research 

graph of interlinked scientific 

products, with access rights 

information, linked to funding 

information and research

communities

Graph: model for the representation of information

OpenAIRE uses it to represent objects in the scholarly communication domain and the relationships

that exist among them. 

Edges of the graph are annotated with a label that specifies the semantics of the relationships 

between two objects, each represented as a node in the graph.

Discover more at graph.openaire.eu

http://graph.openaire.eu


… and more

Academic Graph

… and more

… and more

… and more European and international funders

… and more

… and more … and more

Collecting metadata, links, and full-texts 
from more than 12K sources worldwide to 
materialize a graph where entities of the 

research life cycle are linked to each other 



Registries: 
data sources offering authoritative lists 
of entities

Registries of data sources

Registries of organizations

Registries of projects

Registries of researchers

and other funders

+ journal lists from 
publishers

and other 
funders
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RAW

Metadata, 
relationships, 
full-texts

Relationships

Metadata, 
relationships, 
full-texts

Metadata, 
relationships

Aggregated data sources

Aggregators

Repositories

Registries

OA Journals

Data sources

Publishers

CRIS

450Mi harvested records

500Mi bi-lateral links

13Mi+ full-texts



6

Different records representing the 
same entity (results or organization) 

are merged in one

Full-text mining
Inference of new properties and 

links

RAW

OpenAIRE Research Graph 
the supply chain

Data 
sources Metadata records corresponding to 

equivalent objects are merged.
Pre-print, post-print, published 

versions are considered equivalent 
for stats & monitoring purposes



OpenAIRE Services

EOSC Data Sources

PUBLISH MONITOR DISCOVER

researchers, citizen scientists, 

SMEs

researchers & communities, 

citizen scientists, SMEs

funders, institutions, research initiatives & 

researchers

Episciences.org

Amnesia

Funders Gateway
Institutions 

GatewayInitiatives

Gateway

TRL9 TRL8

Research Graph construction

Full-text mining, deduplication, context propagation, 

aggregation of metadata and full-texts

Prototype

Regions

Third-party TRL9

Open APIs

Community

Gateway
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Publications 
repositories

Research Data 
repositories

CRIS 
systems

Registries
(e.g. projects)

OA
Journals

Software
Repositories

Validation

Cleaning De-duplication

Enrichment
By inference

CONTENT PROVIDERS

INFO SPACE SERVICES

Project initiative

FunderFunding

Result

Publication Data Software

Organization

GUIDE

LINES

TERMS 

OF USE

Repositories in OpenAIRE may be 
interested to acquire metadata 

information about publications that 
are 

“potentially of interest to 
them” 

i.e. be part of their collection: 

- enrich the records with extra 
metadata information

OpenAIRE Broker Service - Concept



Inside the Broker

Phase 1: 
identify 
events 

Phase 3: 
match events with 
subscriptions to 

create notifications

Phase 4:
consume notifications

Notification
s

Events

Content Provider 
Dashboard

Internal 
API

Top 100

Subscriptions

Phase 2:
create  

subscription

Public API
api.openaire.eu/broker
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Calculation of Broker events

Analysis of the groups 
of duplicated records

10

Validation

Cleaning De-duplication

Enrichment
By inference

INFO SPACE SERVICES

Project initiative

FunderFunding

Result

Publication Data Software

Organization



Event trust
Events are produced by algorithms that takes decisions using 
non-authoritative information;

Trust as a manner to expose uncertainty

Should I update my 
record with this 

project reference?



Broker Enrichment Events

Macro-category that groups events about 
field values that differ from those available 
in the repository.

ENRICH / MORE
Macro-category that groups events about 
field values that are not present in the 
metadata of the repository.

ENRICH / MISSING

OA version

Abstract Subject 
classification

PID

Publication date
Link to 
project

Links to datasets Links to software Links to publications

PRODUCTION

BETA

ACM, ARXIV, JEL, 
DDC, MESH

ORCID



Events produced
Topic #Events

ENRICH/MISSING/DATASET/IS_REFERENCED_BY 4542704

ENRICH/MISSING/DATASET/IS_RELATED_TO 52870

ENRICH/MISSING/DATASET/IS_SUPPLEMENTED_BY 152

ENRICH/MISSING/DATASET/IS_SUPPLEMENT_TO 325

ENRICH/MISSING/DATASET/REFERENCES 24672

ENRICH/MISSING/PUBLICATION/IS_REFERENCED_BY 31026

ENRICH/MISSING/PUBLICATION/IS_RELATED_TO 288375

ENRICH/MISSING/PUBLICATION/IS_SUPPLEMENTED_BY 3653

ENRICH/MISSING/PUBLICATION/IS_SUPPLEMENT_TO 55921

ENRICH/MISSING/PUBLICATION/REFERENCES 164084

ENRICH/MISSING/SOFTWARE 17380

Produced by ScholeXplorer (for ~60 data repositories) in beta 

Topic #Events

ENRICH/MORE/OPENACCESS_VERSION 17054736

ENRICH/MORE/PID 4167583

ENRICH/MORE/SUBJECT/MESHEUROPEPMC 1429089

ENRICH/MISSING/PID 1292499

ENRICH/MISSING/PROJECT 857956

ENRICH/MORE/SUBJECT/ARXIV 1025148

ENRICH/MISSING/ABSTRACT 806453

ENRICH/MORE/SUBJECT/JEL 648996

ENRICH/MORE/SUBJECT/DCC 320023

ENRICH/MORE/SUBJECT/ACM 608756

ENRICH/MISSING/OPENACCESS_VERSION 245912

ENRICH/MISSING/SUBJECT/ARXIV 165230

ENRICH/MISSING/SUBJECT/MESHEUROPEPMC 122031

ENRICH/MISSING/SUBJECT/JEL 84043

ENRICH/MISSING/SUBJECT/DDC 70748

ENRICH/MISSING/PUBLICATION_DATE 37931

ENRICH/MISSING/SUBJECT/ACM 61210

ENRICH/MISSING/AUTHOR/ORCID 69120

Produced by OpenAIRE (for ~700 repositories)  in production

http://beta.lbs.openaire.eu:8080/#/events/0/50/ENRICH/MISSING/SOFTWARE


Thank you!
Claudio Atzori (CNR-ISTI)

claudio.atzori@isti.cnr.it

mailto:claudio.atzori@isti.cnr.it

