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About me (standard version) 

• Education: 
– Computer Science Eng. – Pontifical Univ. of Salamanca / PhD 

Computer Science – Carlos III Univ. 

– MsC Library & Information Science – Univ. of Alcalá 

• Work experience: 
– Till 2002: mix of industry (soft. eng., e-commerce) and part-time 

lecturing. 

– Technical coordinator of LUISA (FP6), coord. of VOA3R (ICT 
PSP), agINFRA (FP7), SEMAGROW (FP7) 

– Now full professor, University of Alcalá 

• Service: 
– Board member & TG LOD leader, EuroCRIS 

– EIC Emerald’s Program journal and Inderscience’s IJMSO. 

– EB member Interactive Learning Environments, The Electronic 
Library, IJSWIS and others. 
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Research information 

• Wikipedia: “Research […] is formal work 

undertaken systematically to increase the 

stock of knowledge, […], and the use of 

this stock of knowledge to devise new 

applications” 

– Need of indicators and information about 

research as a driver of economic growth. 

– Need of accessing the outcomes of research. 



Who needs RI? 

Research 

Information 

Funding Organisations 

Researchers 

Research Organisations 

Decision Makers 

Project Managers 

Publishers 

Enterprises 

Intermediaries / Brokers 

Media 

Education 

General Public 

visibility, finding collaborations,  

competitors, CV generation 

performance, 

strategic decisions,  

priorities, 

comparisons 

integration of relevant  

findings into lectures  

and training 
finding research results of  

potential market or innovative value 

distribution and 

communication 

information and education, 

interest 

finding reviewers, editors 

distribution of programs 

evaluation of results, finding reviewers 

finding information 

 for participation in projects,  

partnerships, usage of results 

integration and interoperability 

strategic management 

overview of ongoing activities 

Libraries 
acquisition, dissemination 

Rankings? 



From RI to intellectual 

capital reporting 

• The missions of Universities: produce 
knowledge (research), and disseminate 
it (teaching). 

• Wilhelm von Humboldt: “Just as primary 
instruction makes the teacher 
possible[…]. The university teacher is 
thus no longer a teacher and the student 
is no longer a pupil. Instead the student 
conducts research on his own behalf and 
the professor supervises his research 
and supports him in it.” 

• Third mission: transfer (entrepreneurial 
Universities) 

 



The ARC IC model 

©  Austrian Research Centers Seibersdorf, 2000 



IC and libraries 

• Kostagiolas (2012): “in the maturing knowledge-
based library management era, the knowledge 
assets/resources should be considered as more 
important than the actual physical capital” 

• Sheng and Sun (2007) suggest that trust and 
cooperation among library professionals 
contribute to an “improvement of the library’s 
intellectual capital and staff capacity of solving 
problems and doing knowledge creation” 

• Garnes (2007) suggested that the library (should?) 
manage the institution’s entire intellectual 
capital. 
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What is a CRIS? 

www.eurocris.org www.eurocris.org 

 

… information about  

 

• Researchers 

• Organisations (Research-

performing, Funding) 

• Funding Programmes, 

Calls 

• Projects 

• …  

 

… that means 

  

• of current 

interest 

• not 

necessarily 

ongoing 

 

… driven by 

 

• Concepts 

• Model  

    

 
 

• Implementation 

(Information System) 

Current Research Information System 

an integrated approach towards managing research information  

= CRIS 



Example questions 

supported by a CRIS 

• How many articles has author X published in 2011 as a first author? 

• How many times have articles by author X been cited by the end of the 

previous year?  -> JCR/Scopus business! 

• Did author X publish with institutionally external authors? 

• In how many FP7 projects does/did organisation Z participate? 

• How many publications have resulted from project Y? 

• How many people have been employed in the course of FP7 projects 

from the 1st call in the New Member States? 

• How many PhD students have participated in national research 

projects in country C? In which countries have they earned their 

masters degrees? 

• How many women have been involved in FP7 projects? 

• How often have articles in journal A been requested in 2010? 

• How many articles have been published in field B? 

Are all of these RI needs that 

should be answered by a 

librarian (in the future)? 
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CRIS and Repositories at an institution 

(slide by Keith Jeffery) 

www.eurocris.org www.eurocris.org 

 

CRIS 

Research Context 

[projects, persons, organisational units 

funding, products, patents, publications 

facilities, equipment, events] 

OA Repository 

(hypermedia) Documents 

 

e-Research repository 

Datasets and Software 

 

OAI-

PMH 

Various 

protocols 

End-User 

CERIF CERIF 
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CERIF 1.5 

cfExpertise 

AndSkills 

cfEquipment cfFunding 

cfFacility 

cfService 

cfCitation 

cfEvent 
cfLanguage cfCurrency 

cfCountry 

cfCurriculum 

Vitae  

cfPrize 

cfQualificatio

n 

cfGeographic 

BoundingBox 

cfPostalAddres

s 

cfElectronicAddress 

cfPerson 

cfProject 

cfOrganisation 

Unit 

cfResultPatent 

cfResult 

Publication 

cfResultProduc

t 

cfIndicator cfMeasurement 

cfFederated 

Identifier 

www.eurocris.org 



VIVO 

• Originated at Cornell 

University 

 

• Expanded for national 

use through a  $12.2 

million NIH grant 

 

• Seven founding members 

of VIVO Collaboration – 
Cornell University, University of 

Florida, Weill Cornell Medical 

College, Indiana University, 

Washington University in St. Louis 

School of Medicine, The Scripps 

Research Institute, Ponce School 

of Medicine 

 

 



How does VIVO/CERIF 

publish data? 

 Information is published using the Resource Description Framework (RDF) . 

 Data is structured in the form of “triples” as subject-predicate-object. 

 Concepts and their relationships use a shared ontology to facilitate the 
harvesting of data from multiple sources. 

 In CERIF, the storage is relational, but still the exposure is RDF as in VIVO. 

 EuroCRIS and VIVO are creating official mapping and translation tools 

 

 

 

Jane 

Smith 

is member of 

author of 

has affiliations with 

Dept. of 

Genetics 

College of 

Medicine 

Journal 

article 

Book 

chapter 
Book 

Genetics 

Institute 

Subject Predicate Object 



Example relationships 

David Nelson 

Mike Conlon 

Biomedical Informatics 

Gene Anderson 

Clinical Translational 
Science Institute (CTSI) 

Ed Tech Magazine 

Development of an Observational Instrument  to 
Measure Mother-Infant Separation Post Birth 

has research area 
is research area of 

featured in 

has position in 

features 

organization with 
position for 

has author 
author of 

organization with 
position for 

has position in 

author of 

has author 

Inverse relationships are created 

Connections among scientists illustrated 

Current and accurate data revealed 
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Institutional repositories 

• Preserve the production of researchers 

and groups of them in digital form. 

• Currently expanding to datasets 

 



From IR to open data: issues 

• Datasets considered opaque BLOBs with file 

type. 

• Datasets as static entities. 

• No shared semantics for computing with 

data. 

– Making the syntax homogeneous: the example of 

SDMX 

– Second level: unambiguously identifying the 

entities measured via ontologies/terminologies. 



From open data to open 

science? 

• Storing and curating the datasets is the 

first step only: 

– Experiments can be made public as artefacts. 

– Hypotheses can be made executable!. 

• “Take data from the temperature streams at the 

main Lakes of Australia and check continuously 

trends in warming (or freezing)” 



Executable experiments: a 

first step 



Combining IR and CRIS 

• Publications are “claimed” by their authors in the 
CRIS. 
– No re-typing publications in both places. 

• Coexistence rather than competition. 
– The CRIS offers “the context” of research, useful to 

know the users and to identify potential relational 
capital.  

• Linking CRIS to IR and viceversa. 

• Identifiers used for linking when possible. 
– But remember that identifiers are artefacts inside 

sustainable managed systems (e.g. ISBN, ISSN, DOI, 
Orcid), not simple URLs. 



Outline 

• What is research information (RI)? 

• Current Research Information Systems (CRIS) and 

CERIF 

• Institutional repositories 

• …and combining both of them 

• Linked Open Data and RI 
• Outlook 



Limitations of current systems 

(from a linked data perspective)  

Web 
API 

A 

Aggregator (harvester or  

query client) 

Shortcomings 

1. APIs provide proprietary 
interfaces (even though CERIF 
XML and OAI PMH formats 
standardize the interchange to 
some extent) 

2. Aggregators are based on a 
fixed set of data sources.  (not 
necessarily, but require some 
registry of providers). 

3. You can not set hyperlinks 
neither between RIS entities 
(projects, people, organizations, 
publications) descriptions nor 
from them to other data or 
terminologies. 

Web 
API 

B 

Web 
API 

C 

Web 
API 

D 

Adapted from: Christian Bizer: The Web 

of Linked Data (26/07/2009) 



Principles of the LOD 

approach 

1. Use URIs as names for things. CERIF core 

entities? 

2. Use HTTP URIs so that people can look up 

those names.  

3. When someone looks up a URI, provide 

useful information, using the standards 

(RDF*, SPARQL)  

4. Include links to other URIs. so that they can 

discover more things. CERIF link entities? 



The linked data approach 

Adapted from: Christian Bizer: The Web 

of Linked Data (26/07/2009) 

B 

C 

RDF 

RDF 

link 

A D DBpedia 

RDF 

links 

RDF 

links 

RDF 

links 

RDF 

RDF 

RDF 

RDF 

RDF RDF 

RDF 

RDF 

RDF 

 Use RDF to provide CERIF metadata 

 Add links using different kinds of relations rel (mapping of CERIF link entities?). 

 Connect to terminologies using some Classification (cls).  

 Link to other LOD datasets instead of repeating information. 

cls 

rel 

cls 

Terminology server 



Browsing & integrating 

Adapted from: Christian Bizer: The Web 

of Linked Data (26/07/2009) 

B C 

RI 

typed 

links 

A D E 

typed 

links 

typed 

links 

typed 

links 

RI 

Term 

Term 

RI 

RI RI 

RI 

Term 

Term 

Data integrator (combines  

information for a given cfPers, cfProj or cfOrgUnit) 
Browser 

Data integrator (combines  

Information of several cfPers, cfProj or cfOrgUnit,  

e.g. for analyzing country or call outcomes) 



An example of using linked 

data in RIS 







The case of VOA3R 



Why don’t you Google it? 



Why don’t you VOA3R it? 



Elements to be addressed 

(back to discussing LOD) 

• Identification and joining of multiple views. 

• A basic, official RDF mapping of CERIF. 

• Linking to terminologies 
– Keyword with URIs to LOD de-referenceable 

documents are a solution. 

• Linking across repositories 
– Best practices for the different kinds of curators. 

– Some kind of automated approach for 
bootstrapping.  

• Including the automated enrichment of institutional 
repositories providing bibliographic data. 

 



Relevant recommendations 



• Primary data: 
– Structured data, e.g. datasets as tables 
– Digitized data: images, videos, etc. 

• Secondary data 
– Elaborations of the primary, e.g. a dendogram 

• Production context information, including authors, 
their organizations and projects 

• Methods and procedures followed 
• Reports, including papers 
• Secondary documents, e.g. training resources 
• Social data, tags, ratings, etc. 

 

Approach per type of data (VOA3R) 

LODE-DB 

CERIF 

RM schema 

OBOE 



Research Methods (RM) schema 

Bibliographic 

LOD 

CRIS LOD 

ResearchActivity cfProject 

cfPerson Resource 
authorshipClaim 

isA 

Method 

Protocol 

Instrument 

AGROVOC/domain ontology 

entity 

isA Material 

Techinque 

produces 

uses 

variable 

/objectOfInterest 
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For those who want to play with it… 

• https://code.google.com/p/cerif-linked-data/ 



Combining IR and CRIS (now technical) 

<http://voa3r.cc.uah.es:8080/dataset/resource/persons/Diane_Le_H%
C3%A9naff> 

      a  cerif:Person ; 

      rdfs:label "Diane Le Hénaff" ; 

      cerif:gender "f" ; 

      cerif:internalIdentifier 

              "ff8081813078a4dc01308979fe2c0002" ; 

      cerif:keyword ”agriculture" ; 

      cerif:linksToProject 

   <http://voa3r.cc.uah.es:8080/dataset/resource/    

     proj_pers/VOA3R-Diane_Le_H%C3%A9naff-uuid> ; 

     cerif:uri <fr.linkedin.com/in/lehenaff> ; 

     cerif:isAuthor <http://www.inra.fr/234562> 

•   



Outlook 

• Main messages: 

– Research information: more than publications and 
citations. 

– The CRIS and the IR should converge. 

– A world of LOD-enabled IR and CRIS? 

• Which is the role of the library in that future? 

• Challenges ahead: 

– Interoperability between standards 

– Identifiers (sustainable), not URIs (locators) 

– Data as an actionable artefact. 

 



At national level (the CVN 

example) 
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Example 

[…] 
<GivenName code="000.010.000.020" multiplicity="false" 
obligatory="true"> 
  <Item>Miguel Ángel</Item>  
</GivenName> 
<FirstFamilyName code="000.010.000.010" obligatory="true"> 
  <Item>Sicilia</Item>  
</FirstFamilyName> 
<SecondFamilyName code="000.010.000.010" obligatory="true"> 
  <Item>Urbán</Item>  
</SecondFamilyName> 
[…] 
<BirthDate code="000.010.000.050" obligatory="true"> 
  <Item>1973-02-26</Item>  
</BirthDate> 
[…] 
<Gender code="000.010.000.030" obligatory="true"> 
  <Item>000</Item>  
</Gender> 
[…] 

CVN.xml (Person) 



Example 

[…] 
<cfPers> 
  <cfPersId>4972b826-8ff1-4762-91ee-ab40c3f151ea</cfPersId>  
  <cfBirthdate>1973-02-26</cfBirthdate>  
  <cfGender>m</cfGender>  
  <cfuri />  
  </cfPers> 
<cfPersName> 
  <cfPersId>4972b826-8ff1-4762-91ee-ab40c3f151ea</cfPersId>  
  <cfFirstNames>Miguel Ángel Sicilia Urbán</cfFirstNames>  
</cfPersName> 
[…] 

CERIF.xml (Person) 



Example 

[…] 

 

INSERT INTO cfPers ( cfPersId, cfBirthdate, cfGender, cfuri ) VALUES ( 

'4972b826-8ff1-4762-91ee-ab40c3f151ea', 

'1973-02-26', 

'm', 

'' ); 

 

INSERT INTO cfPersName ( cfPersId, cfFirstNames ) VALUES ( 

'4972b826-8ff1-4762-91ee-ab40c3f151ea', 

'Miguel Ángel Sicilia Urbán‘ 

); 

 
[…] 

CERIF_DB.sql (Person) 



VOA3R service 

RM schema & instances 

AGROVOC 

RDF/SPARQL RDF/SPARQL 

RIS data 

RDF/SPARQL 

(CERIF) 

Repositories 

OAI-PMH 

Integrated resource metadata 

RDF/SPARQL 

(LODE-DB) 

RDF links 

Concept servers 

Datasets 



48 

Increasing technology (even while holding K constant) creates a higher 

growth rate. 

The Solow model & 

technological knowledge 



What VIVO enables 

Publish the URL or link the 

profile to other 

applications. 


