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Summary

CERIF, the Common European Research Information Format, allows for a data-centric view on re-
search information. It has developed from a data model that originates back to the eighties, and since
then, major updates and improvements have been implemented. With the 2006 release, a substantial
revision of the model towards the coverage of semantics with relationships has been incorporated and
an XML-based interchange format has been introduced. The 2008 release elaborates on the Publica-
tion entity and opens the much requested connectivity to repositories of scholarly publications. This
tutorial aims to give insight into the latest version of the CERIF model and format. It will demonstrate
its power and flexibility for setting up quality research information systems and for enabling the qual-
ity interchange and integration of data at a large scale, and thus support the quality access to research
information and services.

1 Introduction and Background

Most European countries collect and store their research information in national reposito-
ries. This research information is often spread over several regional or local systems with
heterogeneous structure. In order to get additional value out of heterogeneous information
sources, their inherent structures have to be mapped into a specified format that allows for a
quality integration of the individual sources within a target system. Obviously, the integra-
tion of information at national level is not an easy task, and even more difficult at the Euro-
pean scale. Access to current research information and the exchange of research informa-
tion at European level however is an essential requirement in the European Research Area'
and for innovators, academics, decision makers, media, and the members of the society in
general. Without a backbone format for research, information exchange and storage it will
be very difficult to provide quality access and added value services at a European range.

CRIS and CERIF approaches are not new. In the 1970s serious efforts for international
cooperation among research information systems were being made to survey a country’s
scientific and technological potential, and to use such information in the formulation of sci-
ence policy on a national level’. In 1971, UNISIST® published a “Study report on the feasi-
bility of a world science information system” [UNISIST 1971].

1 European Research Area (ERA): http://ec.europa.eu/research/era/index_en.html

2 CORDIS comprehensive information about CERIF, CRISs and their history:
http://cordis.europa.eu/cerif/

3 UNISIST: UNESCO’s World Scientific Information Programme
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The first release of CERIF has been published in 1991 with the aim of facilitating data ex-
change of records on research projects between European Member States, and to serve as a
format to allow for the networking of databases. The European Working Group on Research
Databases has recommended the CERIF format as a result of a workshop held in 1987. The
structure of CERIF 1991 was based on a data model describing “Research Projects” only.
The needs for an extension were recognised. In 1997 revision work was entrusted to unit D2
DG XIII of the European Commission. The revision in the model was based on a reflection
of user requirements and led to a recommendation for CERIF 2000 to Member States and a
handover of CERIF to euroCRIS*. The CERIF 2000 release added Person and Organisation
as entities and many other entities relevant in the research context, such as Publication, Ser-
vice, Equipment, Patent, Country, Language, Event, etc., and Classification. Additionally,
the entities had assigned types and their relationships allowed for roles to capture the se-
mantics. With the CERIF 2006 release the role and type entities have been moved to the so
called Semantic Layer, a generic solution across the model that allows for flexibility in cap-
turing the semantics for different applications and views. With CERIF 2006 the Publication
entity has become a core entity, and CERIFXML 2006 has been published as an interchange
format. The CERIF 2008 release extends its predecessor with elaboration on the Publication
entity for bibliometric studies and for a better connectivity with repositories for scholarly
publications.

The CERIF tutorial will give insight into the CERIF 2008 model (entities and structure)
with a major focus on relationships and the Semantic Layer, and the upgrade of the Publica-
tion entity. Additionally, the CERIF XML interchange format will be presented and
discussed in detail.

2 CERIF 2008 Release

With the CERIF model upgrade in the previous release (Jorg et al. 2007), we achieved a sta-
ble backbone structure and flexibility with capturing the semantics of relationships. Ac-
cording to their characteristic features, the CERIF entities are divided into five groups:

(1) Core CERIF Entities

(2) 2nd Level CERIF Entities

(3) CERIF Link Entities

(4) Language-dependent CERIF Entities

(5) CERIF Classification Entities (Semantic Layer)

2.1 Core CERIF Entities

The core CERIF entities are Project, Person, OrganisationUnit, and ResultPublication. For
each of them a screenshot from the Toad Data Modeler is provided that shows the entities
and their corresponding relationships (Figure 1 —4).

4 euroCRIS: http://www.eurocris.org/
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Figure 1: Full representation of the core entity Project and assigned relationships
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Figure 2: Full representation of the core entity Person and assigned relationships
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Figure 3: Representation of the core entity Organisation and assigned relationships

ot Result Publicat |  [cfResultPublicationTile | (&1 Result Publi D | [cfResunPublicati 1 Result Publication_Equipment
ofResult Publication dentifier (PF K ofResult FFR)| [eTResut FFE)| [ofResult FFE o Result Publicationlderdifier  (PFK)
oflanguageCade oflanguageCode (PFK)| [ofLanguage Code (PFK) e ofLanguageCade (FFK) ot Equipmentldentifier (PFEY
ofTranslatian PK) efTranslation (PE) | [etTranstation Py | |ofTransiation (PK) [— et Classificationldentifier (FFE)
cName #bbreviation ciTitle o1 Subtitle 1 Classification Scheme dentifier (PFIC)

1 StartDane PIg

7 Result Publication Bibhographic Hote S Resuh Publication Keywards 1 End Date PIS

ofResult Publication ldertifier (PF ) of Result Publication Idertifier (PF k)| ‘st Resuht Publication_F asility

cflanguageCade e () CfResull Publicationiderifier  (PFE
PR o Transkation (FE)

EillenEE cfFacility Identifier
cfBibliographic Note GlResIERClicarlont st Keywords L
_— cvResunpunlmauonmemmer [G5) T =
1 Resule T Result Publication_Cl | “m e
il fication_| Fublieation | 0 o7 s ifE:dDm:
Result Publication [dentifier] <1 EndPage | cfClassificat ifi (PFI
ResultPublication|dentifierz c1TotalPages cfCl (FFEy| [o1ResultPublication_Fun:
ctCiassification|dentifier (PF ot AxticleNumber ofStar Date (PK) | [FresuEPublcatonideniiiier  (PFTG
cfc|gssmcg"°ngcheme\dem"mr(PFKJ o1 Liniform Resource dentifier otEndDate (PKy | [|efFundingProgrammelgertifier  (PFE)
cfStan Date P | o1 Classificati (FFE)
ofEndDate cl (FFK)
- of Citation &1 StartDate (PK)
0 1 Endliate (P
iy Ut P et chesukPuhncmon Citation | c;i\:‘n\e:ytode 1
1 Orgisation Lint ldertifier FFR) TR CiCiation Classifieation |
2 fil (riFlia) cfl:ltauonld (FFH)) i Citationld (PFEI (ofResulPublication_Event
[Pl EE R BT (BRI sfClassificationldentitier (PFE) <1 Claszificationldentifier (PFE) efResult PUblication dertifier  (PFE)
°'5'355'"“3“0“S““eme'de"““er(PFKJ et ClazsificationSchemeldentifier (PF )| C'C\ESSIflmwnSchemeIdermﬂer(FFKJ ot Eventldenifier (FFE)
of StartDate PEY fStartDate o Start Date ifi
B P cfania (Pg [ (PKJ efClassification dertitier EEE:?J
SIEDRYIHE of Vear
F5tart Dat P
fCourt Timpast Factor Ty e
T Project_ResultPublioation I e O <fEnd Daite N (KB
T Project [dentifier [Gli3] & Resuft Publioation_ImpactF aotor [T | e —
sfResultPublication ldertifier  (PFK) TRes U PubTeatanidartifiar — (FFE) «  (eAmpaaFaasr Safeaion cfiRasuk RublicationN Rasulthoduct
efClassification [dentifier (RFK] cfimpactFactorld (FFK)] T = = = o Result ifier [
of Classification Scheme ldemtitier (PF ) ofClassificationldentifier (RFK)] :' é"‘al’;s‘f‘";‘lfl‘;’rzldammer EPFKK)) o Result Product identifier (FFE)
cistan Date (FE) s Classification Scheme ldentifier (FF K) o PFE) “fC'ESS‘f‘ca““”‘dE”‘"'E’ (EEK)
crEdnme w3 of vear of Start Date (FKy B gPK)K)
f Copyright
L I T - cfEndDate P ofEndDate FK)
o1 Person_Result Publication o Result Publication Standard | [57 7 1 l
o Hiar G35 o i ) : 0 “fResult Publication_Result Patent
o ResultPublicationldentifier  (PFK) cfintemationalStandardCode  (PFK) T Resul PUET i PR
o1 Classification|dentifier (FFK ef Classification|dentitier (FFK) ] o R sultPatert dertitier (PFK]
o1 Classification Scheme dentifier (FFK) wf Classification Scheme|dentifier (P F K) (e | Classificaty <t
of Start Date (PK of Start Diate PR ofIntemationalStandardtodz  (PFF]| chIassmcahor\Scheme\demller(PFK)
o1 End Date FK) cfEndDate o1 Classifioationldzntfier (FFE)|  [ofstanDate
o1 Copyriht 1 Classificati (PFE)|  lefEndDate FK)
<1 StartDane (PI
o EndDate

Figure 4: Representation of the core entity ResultPublication and assigned relationships
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The extension of the ResultPublication entity has been considered useful for quite some
time and again recently with ongoing implementations of CERIF-based CRISs for

scientometric analysis.

2.2 2nd Level CERIF Entities

CERIF 2nd level entities capture the context of activity and interaction in the wider range.
Figure 5 shows the core entities and some of the 2nd level entities.
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Figure 5: Representation of the four core entities and 2nd level entities

2.3 CERIF Relationships (CERIF Link Entities)

The CERIF entities are linked with each other as relationship entities by their IDs. Refer-
ences to classifiers and particular schemes provide the flexibility with representations of the
semantics. Timestamps allow for representations in any such composition that differs by
date, as indicated in figure 6 and with previous representations of entities.
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Figure 6: Structure of CERIF Link Entities.

2.4 Language-dependent CERIF Entities

Much information in re-
search environments needs
representation in more than
one language. As indicated
in figure 7, CERIF contains
many language-dependent
attributes, such as Key-
words, Abstract,
ResearchInterest, Name,
ResearchActivity, Title and
more. The semantic layer
also allows for multiple lan-
guage representations.

‘ Title | | Keywords ‘

Researchinterest

ResultPublicatio:

[ Abstract
o]

Figure 7: Language-dependent CERIF Entities

2.5 CERIF Semantic Layer

The so called Semantic Layer (figure 8) is a generic, and highly normalized means within
the CERIF model, that allows for the representation of relationship kinds [Storey 1993,
Wand et al. 1999], application views or domain-centered classification schemes. As pre-
sented in figure 6 above, all CERIF link entities or relationship entities refer to a classifier
that corresponds to a particular classification scheme. Some example relationships in table
1 allow for a better understanding of the Semantic Layer.
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Figure 8: CERIF Semantic Layer (Classification / Classification Scheme) Entities

Table 1:  Example relationships to demonstrate the flexibility of CERIF towards semantics

CERIF Example Example

Relationship Classifier Classification-Scheme

OrgUnit_OrgUnit  hasPart Organisation Roles Representation of organisational
structure

OrgUnit_OrgUnit  part of Organisation Roles

Pers_Pers isSupervisorOf University Roles Representation of relationships between
persons at university

Pers_Pers isContactOf University Roles

Pers_OrgUnit isHeadOf Responsibility Roles Representation of organisational
responsibilities

OrgUnit_Class isOfType Organisation Types Representation of organisational types

ResPubl_Class isOfType Publication Types Representation of publication types

Class_Class isSynonymOf  Thesaurus Relationships ~ Representation of a Thesaurus structure

Class_Class isHomonymOf Thesaurus Relationships

Any classification scheme represented in CERIF XML format can be imported into a
CERIF-based repository or information system.



CERIF: Common European Research Information Format 191

2.6 CERIF Interchange Format (CERIFXML)

The CERIF XML interchange format allows for data exchange operations at physical level,
and therefore conforms to the physical structure of the CERIF model (compare figure 9 and
10).

<cfOrgUnit> cfOrgUnit
<cfOrgUnitld>ID</cfOrgUnitld> cfOrgUnitld (PK)
<cfURI>String</cfURI> cfCurrencyCode (FK)

<cfAcro>String</cfAcro>

<cfHeadcount>Integer</cfHeadcount> cfAcro
<cfTurnover cfHeadcount
currencyCode="EUR”>Float</cfTurnover> cfTurnover
</cfOrgUnit> cfURI
Figure 9: OrgUnit XML representation Figure 10: OrgUnit relational entity

representation

3 Next Steps

The CERIF 2008 model as presented will be released after members’ review in June/July
2008. Explicit semantic values for the core entities’ relationships will be presented during
the tutorial at the conference in Maribor.
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