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Interoperability

1. Agreed Semantics

2. Agreed Format

3. Agreed Protocol



CERIF XML Interchange Format

XML Schema

Based on the ER model

Undergone a big update

cfExpertise

AndSkills

cfEquipmentcfFunding

cfFacility

cfService

cfCitation

cfEvent
cfLanguage cfCurrency

cfCountry

cfCurriculum

Vitae

cfPrize

cfQualificatio

n

cfGeographic

BoundingBox

cfPostalAddres

s

cfElectronicAddress

cfPerson

cfProject

cfOrganisatio

n

Unit

cfResultPaten

t

cfResult

Publication

cfResultProduc

t

cfIndicator cfMeasurement

cfFederated

Identifier



OpenAIRE Guidelines for CRIS Managers 

1.1
 Dvořák, Jan, Bollini, Andrea, Rémy, Laurent, & Schirrwagen, 

Jochen. (2018). OpenAIRE Guidelines for CRIS Managers 1.1 
(Version 1.1.0). Zenodo. DOI 10.5281/zenodo.1298650 

 Document on the web https://openaire-guidelines-for-cris-
managers.readthedocs.io/en/latest/index.html

 Introduction

 CRIS Information elements relevant for OpenAIRE
 CERIF, CERIF XML

 Technical implementation guidelines
 CERIF XML as payload of OAI-PMH 2.0

https://openaire-guidelines-for-cris-managers.readthedocs.io/en/latest/index.html
https://openaire-guidelines-for-cris-managers.readthedocs.io/en/latest/index.html


Version 1.1: Aligned vocabularies

• COAR 
Resourc
e Types

• COAR 
Access 
Rights

• ISSN 
Media 
List



Information scope of 

the OpenAIRE Guidelines for CRIS Managers 

1.1
Activities:

– Projects

– Funding

– Events

The Core:
• The CRIS as a Service
• Organisations
• Researchers

Outputs:

• Publications

• Datasets, Software & other Products

• Patents

Infrastructure:
• Equipment



OpenAIRE CERIF Subset



- Publications
- Publishing 
Channels

- Item in Document
- Article in Journal

- Funding Programme
- Call
- Project Funding

- Institution’s Academic 
Staff
- External Persons
- Publication Authors, 
Editors
- Product Creators
- Patent Inventors, Holders

- Conferences
- Workshops
- Seminars
- Meetings

- The Institution
- Organisation Hierarchy

- Other Organisations
- Funders
- Publishers
- Product Contributors
- Patent Holders

- Research Datasets
- Research Software
- Images, Sounds, 
Videos
- Websites, …

- The CRIS
(OAI-PMH 
Identify)

- The projects the 
institution participates 
in

Scope: Institutional CRIS



- Publications
- Publishing 
Channels

- Item in Document
- Article in Journal

- Funding Programme
- Call
- Project Funding

- Applicants
- Principal Investigators
- Organisation Contacts
- Publication Authors, 
Editors
- Product Creators
- Patent Inventors, Holders

- Conferences
- Workshops
- Seminars
- Meetings

- The Funder
- Organisation Hierarchy

- Applicants
- Supported 
Organisations
- Other Organisations
- Publishers
- Product Contributors
- Patent Holders

- Research Datasets
- Research Software
- Images, Sounds, 
Videos
- Websites, …

- The CRIS
(OAI-PMH 
Identify)

- The projects the 
funder funds

Scope: Funder CRIS



Identifiers

• Publication:
– DOI

– Handle

– PMCID

– ISI Number (WoS Accession 
Number)

– SCP Number

– ISSN

– ISBN

– URL

– URN

• Products:
• ARK
• DOI
• Handle
• URL
• URN

• Persons:
• ORCID
• ResearcherID

• Scopus Author 
ID

• ISNI

Elsewhere generic



Supporting artifacts

• XML Schema

– Namespace https://www.openaire.eu/cerif-

profile/1.1/

– A few Schematron integrity rules embedded

• Comprehensive set of examples

• Prototype validator

https://www.openaire.eu/cerif-profile/1.1/


OpenAIRE Technical Meeting @ CERN

A Research Graph: 
The example set from the 
OpenAIRE Guidelines for CRIS Managers 1.1



OpenAIRE Technical Meeting @ CERN



OpenAIRE Technical Meeting @ CERN



OpenAIRE Technical Meeting @ CERN



<Publication xmlns="https://www.openaire.eu/cerif-profile/1.1/" id="852734">

<Type xmlns="https://www.openaire.eu/cerif-

profile/vocab/COAR_Publication_Types">http://purl.org/coar/resource_type/c_6501<!-- journal article --></Type>

<Title xml:lang="en">Strong selection against hybrids maintains a narrow contact zone between morphologically cryptic 

lineages in a rainforest lizard</Title>

<PublishedIn>

<Publication id="893204”>

<Type scheme="https://www.openaire.eu/cerif-

profile/vocab/COAR_Publication_Types">http://purl.org/coar/resource_type/c_0640<!-- journal --></Type>

<Title xml:lang="en">Evolution</Title>

<ISSN medium="http://issn.org/vocabularies/Medium#Online">1558-5646</ISSN>

<Publishers>

<!-- [ … ] -->

</Publishers>

</Publication>

</PublishedIn>

<Volume>66</Volume>

<Issue>5</Issue>

<StartPage>1474</StartPage>

<EndPage>1489</EndPage>

<DOI>10.1111/J.1558-5646.2011.01539.X</DOI>

<!-- [ … ] -->

</Publication>



<Publication xmlns="https://www.openaire.eu/cerif-profile/1.1/" id="852734">

<!-- [ … ] -->

<Authors>

<Author>

<Person>

<PersonName>

<FamilyNames>Singhal</FamilyNames>

<FirstNames>Sonal</FirstNames>

</PersonName>

</Person>

<Affiliation>

<OrgUnit id="301248">

<Name xml:lang="en">Museum of Vertebrate Zoology</Name>

<PartOf>

<OrgUnit id="329384">

<Name xml:lang="en">University of California, Berkeley</Name>

</OrgUnit>

</PartOf>

</OrgUnit>

</Affiliation>  <!-- [ … ] -->

</Author>  <!-- [ … ] -->

</Authors>

<!-- [ … ] -->

</Publication>



<Publication xmlns="https://www.openaire.eu/cerif-profile/1.1/" id="852734">

<!-- [ … ] -->

<Keyword xml:lang="en">hybrid zones</Keyword>

<Keyword xml:lang="en">phylogeography</Keyword>

<Abstract xml:lang="en">Phenotypically cryptic lineages comprise an important yet understudied part of biodiversity;

<!-- […] --></Abstract>

<References>

<Product id="729487">

<Type xmlns="https://www.openaire.eu/cerif-

profile/vocab/COAR_Product_Types">http://purl.org/coar/resource_type/c_ddb1<!-- dataset --></Type>

<Name xml:lang="en">Data from: Strong selection against hybrids maintains a narrow contact zone between 

morphologically cryptic lineages in a rainforest lizard</Name>

<VersionInfo xml:lang="en">1</VersionInfo>

<DOI>10.5061/DRYAD.4GH6HF5G</DOI>

<!-- […] -->

</Product>

</References>

</Publication>



METIS2OpenAIRE Project

METIS

• An in-house built CRIS at Radboud University [NL]

• Now at 2 Dutch Universities

OAI identifier prefix # objects

oai:metis.ru.nl:OrgUnits/ 541

oai:metis.ru.nl:Persons/ 178405

oai:metis.ru.nl:Products/ 17160

oai:metis.ru.nl:Projects/ 5080

oai:metis.ru.nl:Publications/ 109429

METIS harvested 
through 
the OpenAIRE
CRIS endpoint



Prototype Validator Implementation

https://github.com/jdvorak001/openaire-cris-

validator#readme

(Java, Apache License 2.0)

Deliverable in the METIS2OpenAIRE project

• A suite of 13 JUnit tests

• Runnable from the command line or IDE

https://github.com/jdvorak001/openaire-cris-validator#readme


Prototype Validator Rules

Endpoint:

• ?verb=Identify - gives the basic description as per the spec

• ?verb=ListMetadataFormats - lists oai_cerif_openaire

• ?verb=ListSets - lists all 9 sets defined by the spec

All records:
• OAI identifiers unique
• Referential integrity
• Functional dependency

Each record:
• Validity w.r. to the XML Schema
• OAI identifiers follow the spec



Another profile: NL P-O-P-F

• Scope:

– Person – Organisation – Project – Funding

• Notification:

– Funder  Institution

– When project funding has been approved





CERIF Profiles in general

• Entities & attributes: 

– Profile  CERIF

• Semantic vocabularies:

– Profile – specific choices

– Sources: CERIF & beyond

• Integrity constraints:

– Profile  CERIF

Profile data is 
CERIF

Useful subsets of CERIF 
for specific research information 
interchange scenarios



CERIF Profiles in general

Producers know 
what to include

Consumers know 
what to expect



CRIS Interoperability Protocols

• OAI-PMH
– CERIF XML profile as the payload format

– For mirroring metadata between systems

• REST API
– CERIF XML profile as the response format

– Querying (incl. mirroring)

• Linked Open Data
– RDF data in CERIF Ontology

– Good for the public part of research information

• Submissions
(emails, file attachments, submission services)



Mirrored records use-cases

• Replace our records

– If authoritative!

• Basis for our new records

• Compare with our records

– Have users resolve differences

• Aggregation



Authorization in CRISs

• Typically based on:

– User‘s roles in publications/projects/…

– User‘s roles within the organisation

– Organisational structure

• Can be very complex!



Gracias por su

atención!


