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EXECUTIVE SUMMARY 

This report was requested by the European Commission at the prospect of creating a federation 

of semantic asset repositories in Europe. This federation of repositories will enable semantic 

assets stored throughout Europe to be searched and discovered through a single point of 

access. Such decentralised outlet of semantic assets will provide public administrations, and 

just about everyone, with simple and direct access to semantic assets created by European 

projects, Public Administrations in Member States, European institutions and standardisation 

bodies. For this initiative to be a success, existing semantic repositories will need to adhere to 

the concept and take part in it. Public Administrations and the public sector are the main target 

groups as this initiative falls under the ISA Programme, Action 1.1 Methodologies for the 

development of semantic assets. For this reason, a survey was conducted to understand the 

current state of affairs with regards to metadata management in the EU Member States. In 

particular, the existing differences between semantic asset management systems. A total of 11 

Member States have participated in this survey, 5 of which having a semantic asset repository 

(45% of respondents). Among other EU Member States that have not participated in the survey, 

6 of them have a semantic asset repository. In the survey, respondents were asked to position 

themselves within the 5 maturity levels of metadata management, introduced in a recent paper 

of the ISA Programme [OGM] – 5 being the highest and 1 the lowest. Most of the respondents 

have placed themselves at level 2 (55% of respondents). None have placed themselves at level 

5 and only a few of them have scored themselves higher than level 3 (27% of respondents). 

Overall, it seems that Europe is still at the dawn of metadata management but several Member 

States are already working to close the gap between their current modest level and the one 

required for them to be effective and efficient in managing this type of assets. 

 

This report goes a level deeper by including a very detailed analysis of four semantic asset 

repositories: 

1. Digitalisér.dk from Denmark; 

2. Joinup from European Union; 

3. RIHA from Estonia; and 

4. XRepository from Germany. 

These repositories were analysed according to the interoperability levels defined in the 

European Interoperability Framework: legal, organisational, semantic and technical. The 

thorough analysis of a few repositories enabled the identification of a set of barriers and 

enablers to the federation of semantic asset repositories at each interoperability level. A 

summary of findings is shown in Table 11 of this study. Finally, the report concluded that a 

number of actions should be carried out to overcome the identified barriers, being the most 

important ones related to appropriate identification and management of intellectual property 

rights. The conclusions in this report will be fed to the ADMS Working Group and will also 

become an input to the functional specifications of the federation of semantic asset repositories. 
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1. INTRODUCTION 

This document provides an overview of the semantic asset management policies, processes, 

and repositories in the Member States in general, and provides a more detailed analysis of the 

legal, organisational, semantic, and technical architecture of four repositories which have shown 

an interest to participate in the federation of semantic asset repositories. 

1.1 CONTEXT: METADATA MANAGEMENT 

This report has been prepared in the context of Action 1.1 (methodologies for the development 

of semantic assets) of the Interoperability Solutions for European Public Administrations (ISA) 

Programme. The specific focus of this action is to support the implementation of EU policies by 

public administrations in Europe by enabling semantic interoperability related to cross-border 

and/or cross-sector electronic interactions between public administrations. 

 

For public administrations in Europe semantic barriers are an increasingly important challenge. 

The European Interoperability Framework [EIF]
1
 defines semantic interoperability as the 

ability of organizations to process information from external sources in a meaningful manner. 

This means that semantically interoperable organisations are able to exchange information 

without any significant loss of meaning. According to the position paper “Towards Open 

Government Metadata” the sharing and reuse of commonly agreed e-Government metadata 

(e.g. xml schemata, generic data models and the like) and reference data (e.g. codelists, 

taxonomies, dictionaries, vocabularies) can be an important enabler for semantic interoperability 

in Europe [OGM]
2
. Reference models and reference data should be treated as valuable assets, 

stored and documented, easily retrievable, and accessible in a reusable format under open 

licenses. Metadata and reference data are semantic interoperability assets [OGM] which can 

be re-used in the interfaces of e-Government applications of heterogeneous nature.  

 

If semantic assets are discussed, aligned, agreed and reused at European, national, regional or 

local level, public services in different Member States should become more interoperable 

[OGM]. To harvest these benefits, metadata should be carefully documented and managed 

[OGM]. We define metadata management as the good practice of adopting policies, 

processes, and systems to plan, perform, evaluate, and improve the use and re-use of semantic 

assets. This document provides an overview of the current state of play of metadata 

management in the EU Member States and analyses the differences between existing semantic 

asset management systems. 

1.2 KEY DEFINITIONS 

This section contains a list of key definitions which are used throughout the document. 

                                                      
1
 [EIF] European Interoperability Framework: http://ec.europa.eu/isa/documents/isa_annex_ii_eif_en.pdf 

2
 [OGM] Towards Open Government Metadata: 

http://www.semic.eu/semic/view/documents/towards_open_government_metadata.pdf  

http://ec.europa.eu/isa/actions/01-trusted-information-exchange/1-1action_en.htm
http://ec.europa.eu/isa/documents/isa_annex_ii_eif_en.pdf
http://www.semic.eu/semic/view/documents/towards_open_government_metadata.pdf
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INTEROPERABILITY SOLUTIONS FOR EUROPEAN PUBLIC ADMINISTRATIONS (ISA) 

ISA is a programme launched by the European Commission to run in the period 2010-
2015. It has the objective to support cooperation between European public administrations 
by facilitating the efficient and effective cross-border and cross-sector interactions between 
such administrations, enabling the delivery of electronic public services supporting the 
implementation of Community policies and activities. 

 

TRUSTED INFORMATION EXCHANGE (TIE) CLUSTER 

The TIE Cluster is a cluster of Actions within the ISA Programme which aim at facilitating 
Trusted Information Exchange between Public Administrations in Europe. 

SEMANTIC INTEROPERABILITY 

The European Interoperability Framework (EIF) defines semantic interoperability as the 
ability of organizations to process information from external sources in a meaningful 
manner. It ensures that the precise meaning of exchanged information is understood and 
preserved throughout exchanges between parties. According to the EIF, semantic 
interoperability encompasses semantic and syntactic aspects. Semantic interoperability is 
referred to the meaning of data elements and the relationship between them. It entails 
developing a vocabulary to describe data exchanges, and ensures that the data elements 
are understood in the same way by communicating receivers. On the other hand, syntactic 
interoperability is about describing the exact format of the information to be exchanged in 
terms of grammar, format and schemas. 

SEMANTIC ASSET 

A semantic asset is a collection of highly reusable metadata (e.g. xml schemata, generic 
data models) and reference data (e.g. codelists, taxonomies, dictionaries, vocabularies) 
which are used for e-Government system development.  

METADATA MANAGEMENT 

Metadata management refers to the good practice of adopting policies, processes, and 
systems to plan, perform, evaluate, and improve the use and re-use of semantic assets. It 
ensures that reference models and reference data are treated as valuable assets, stored 
or documented, easily retrievable, and accessible in a reusable format under an open 
license. 

SEMANTIC ASSET REPOSITORY 

A semantic asset repository is an infrastructure where semantic assets can be stored, 
documented and retrieved.  

SEMANTIC ASSET CATALOGUE/REGISTRY.  

A semantic asset catalogue/registry is an infrastructure where metadata about semantic 
assets are documented and can be retrieved, whereas the semantic assets themselves 
are located elsewhere. 

http://ec.europa.eu/isa/
http://ec.europa.eu/isa/actions/01-trusted-information-exchange/index_en.htm
http://ec.europa.eu/isa/documents/isa_annex_ii_eif_en.pdf
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HUMAN-READABLE SEMANTIC ASSET 

A semantic asset is human-readable if it is documented in natural language, such that the 
meaning of the concepts it defines (e.g. classes, properties, relationships, codes, etc) can 
be understood by humans. 

MACHINE-READABLE SEMANTIC ASSET 

A semantic asset is machine-readable if it is documented in a format that can be 
meaningfully processed by a computer application, such that the concepts it represents 
(e.g. classes, properties, relationships, codes, etc) can be identified by the computer 
application. 

OPEN SEMANTIC ASSET 

Similar to open-source software (as defined by the Free Software Foundation), open 
semantic assets are semantic assets with an open license that prevents anyone from 
exclusively exploiting it. An open license guarantees a number of principles, such as the 
freedom to use the semantic asset, the freedom to extend or adapt the semantic asset, 
and the freedom to redistribute the semantic asset. Full access to the documentation of the 
semantic asset is often a precondition for this. 

1.3 OBJECTIVES 

The first objective of this document is to contribute to the functional specifications of the 

federation of semantic asset repositories in Europe to be set up by this ISA Action. This 

includes the identification of the capabilities required from the participants in this federation. For 

this reason, a number of potential enablers and barriers
3
 are identified through the detailed 

analysis of a few semantic asset repositories in different Member States. 

 

The second objective of this document is to contribute to the specification of the Asset 

Description Metadata Schema (ADMS). 

1.4 SCOPE 

The following is in scope: 

 High-level analysis of metadata management in the EU Member States;  

 Detailed analysis of four repositories of semantic assets (Table 1) including their legal; 

organisational, semantic and technical architecture, to the extent that these aspects are 

relevant to the federation. 

The following is out of scope: 

 Exhaustive listing of semantic asset repositories in Europe; 

 Detailed analysis of all semantic asset repositories in Europe; 

                                                      
3
 The metaphor of enablers and barriers is used in other studies and policy documents, among others in the Digital 

Agenda for Europe, which lists interoperability in general to be one of the seven major obstacles to the Digital Single 

Market. http://ec.europa.eu/information_society/digital-agenda/index_en.htm  

http://ec.europa.eu/information_society/digital-agenda/index_en.htm
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 Analysis of semantic asset repositories which are not available on-line. 

1.5 APPROACH 

The analysis is conducted at two levels of granularity: 

1. High-level overview: investigation of metadata management initiatives which exist (or do 

not exist) in Member-States. The main data collection instrument for this step is a survey 

and on-line research. Its results are shown in Chapter 2. 

2. Detailed-level analysis: Based on the data collected four repositories are selected as 

potential participants in the first phase of the federation of semantic asset repositories. 

Chapter 3 includes a detailed analysis of the legal, organisational, semantic, and technical 

architecture of these four repositories. The detailed analysis is based on information 

collected via: 

a. Desk research: online publicly available information about the repositories and 

hands-on use of the repositories platforms were the main sources of 

information of the analysis; 

b. Interviews: the interviewees indicated on Table 1 were asked for additional 

information and validation of the analysis. 

Table 1 Analysed repositories and interviewees 

Country  Repository  Interviewee  

Denmark Digitalisér.dk Adam Arndt - Special Consultant at Danish 

National IT and Telecom Agency 

Estonia RIHA Priit Parmakson – Analyst at Estonian 

Information System’s Authority 

European Union Joinup  Stijn Goedertier – Manager at PwC Belgium 

contractor  

Germany XRepository
4
 

Andreas Gehlert – IT Planning Council, Federal 

Ministry of Interior  

Sebastian Sklarß – Consultant at ]init[ 

  

                                                      
4
 ]init[ was responsible to develop the X-Repository, which is now operated and developed by the Federal Office for 

Information Technology.  

http://digitaliser.dk/
https://riha.eesti.ee/riha/main
http://www.joinup.eu/
https://www.xrepository.deutschland-online.de/xrepository/
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2. METADATA MANAGEMENT IN THE EU MEMBER STATES 

This chapter provides a high-level overview of metadata management in the EU Member 

States. It contains the results of a survey on metadata management conducted in the first half of 

October 2011. All Member States represented in the ISA
5
 Trusted Information Exchange (TIE) 

cluster were invited to respond, the received answers are included in 0. 

 

In the survey, the Member State representatives were asked to position their country within the 

5 maturity levels of metadata management, introduced in a recent paper of the ISA Programme 

[OGM]. Furthermore, they were asked whether documenting metadata is a common practice of 

public administrations in their country, and whether their country already has a semantic asset 

repository. The table below shows an overview of the responses to this question by the 

responders. 

Table 2 Metadata management in the EU Member States: perceived maturity and existing asset 
repositories 

Country  
Participation in 

survey  

Perceived 

maturity? 

Is documenting metadata 

a common practice? 
Repository(ies) 

AT Yes Level 4 
Common practice but not 

enforced by law 
No Repository 

CZ Yes Level 4 
Common practice enforced 

by law; official requirement 
No Repository 

EE Yes Level 4  

Common practice enforced 

by law. It is an official 

requirement to the agency 

owner to submit complete 

and up-to-date metadata in 

order to obtain access to 

the national public sector 

data exchange layer X-

Road. 

Six different state agencies 

are involved in the review 

and approval of metadata 

documentation.   

RIHA 

CY Yes Level 2  Not a common practice No repository 

FI Yes Level 3  
Common practice but not 

enforced 

yhteentoimivuus.fi 

ONKI 

BE Yes Level 2  

Not a common practice 

No overall repository 

and/or strategy/architecture 

to make metadata 

available to all parties 

No repository 

                                                      
5
 Interoperability Solutions for European Public Administrations: http://ec.europa.eu/isa/index_en.htm 

http://www.semic.eu/semic/view/documents/towards_open_government_metadata.pdf
https://riha.eesti.ee/riha/main
https://www.yhteentoimivuus.fi/
http://onki.fi/
http://ec.europa.eu/isa/index_en.htm
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Country  
Participation in 

survey  

Perceived 

maturity? 

Is documenting metadata 

a common practice? 
Repository(ies) 

DK Yes Level 2  

Not a common practice 

Documented metadata are 

still fragmented and local. 

Digitaliser.dk 

Some repositories at a 

local level (e.g. 

arbejdsgangsbanken.dk) 

ES Yes Level 2 Not a common practice MPTAP  

MT Yes Level 2  

Not a common practice. 

Centralised Data 

Catalogue under 

construction  

No repository  

SE  Yes Level 2  
Common practice but not 

enforced 

The Swedish Centre for 

Terminology  

Flat terminology 

repository 

LT Yes Level 1 

Not a common practice 

No metadata management 

system  

No Repository 

DE No N/A N/A XRepository 

EU No N/A N/A Joinup
6
 

FR No N/A N/A MDC 

UK No N/A N/A 
GovTalk 

Code List Management 

Service 

NL No N/A N/A Stelselcatalogus 

LV No N/A N/A IVIS portal 

  

                                                      
6
 The Joinup platform resulted from the merging of OSOR.EU and SEMIC.EU portals into a single ISA Collaborative 

Platform. 

http://digitaliser.dk/
http://www.arbejdsgangsbanken.dk/
http://administracionelectronica.gob.es/?_nfpb=true&_pageLabel=PAE_PG_Inicio&langPae=es
http://tnc.se/
http://tnc.se/
http://www.rikstermbanken.se/
http://www.rikstermbanken.se/
https://www.xrepository.deutschland-online.de/xrepository/
https://joinup.ec.europa.eu/
http://references.modernisation.gouv.fr/volet-semantique
http://interim.cabinetoffice.gov.uk/govtalk.aspx
http://www.joinedupsystems.net/
http://www.joinedupsystems.net/
https://catalogus.stelselcatalogus.nl/StelselCatalogus/WAStelselcatalogus/home?init=true
https://ivis.eps.gov.lv/ivisportal/


 12 

3. ANALYSIS OF SEMANTIC ASSET REPOSITORIES 

This Chapter presents an analysis of four semantic asset repositories, according to the four 

interoperability levels defined in the European Interoperability Framework [EIF]: 

1. Legal architecture; 

2. Organisational architecture; 

3. Semantic architecture; and 

4. Technical architecture. 

3.1 LEGAL CONTEXT 

This section analyses the policies and regulations that set the context for metadata 

management in the four repositories. The objective is to identify legal enablers that facilitate the 

federation of semantic asset repositories and legal barriers that must be overcome when setting 

up the federated architecture. The following is analysed:  

 Policy on sharing: which governance model is used to encourage sharing of semantic 

assets? 

o Legal requirement : sharing is enforced by law; it is an official requirement; 

o Voluntary: sharing is not enforced, but encouraged on a voluntary basis. 

 Policy on reuse: which governance model is used to encourage reuse of the semantic 

assets stored in the asset repository? 

o Legal requirement: reuse is enforced by law; it is an official requirement; 

o Comply-or-explain: reuse is not enforced, but encouraged on a voluntary 

basis for example via an official comply-or-explain list; 

o Oversight board: reuse is encouraged via project review committees; 

o Voluntary: reuse is encouraged via information campaigns. 

 Licensing framework: under which licence framework are semantic assets shared and 

reused?  

o No explicit licence; 

o Class 1: Traditional, proprietary license; 

o Class 2: Free to use and redistribute, no modifications allowed; 

o Class 3: Free to use, redistribute, and modify via copyleft license (e.g. CeCILL); 

o Class 4: Free to use, redistribute, and modify via non-copyleft license (e.g. 

Academic Free License). 

 

Table 3 shows the information obtained for the four repositories. 
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Table 3 Legal context of semantic asset repositories 

Repository 
Policies for  
Sharing 

Policies for 
Reuse 

Licence 
Frameworks 

Comments 

Joinup Voluntary Voluntary 

Class 1, Class 

2, Class 3,  

Class 4 

A file specifying the license type 

must be attached to each asset 

stored on Joinup 

Digitalisér.dk Voluntary Voluntary Class 4 

Copyright and use, according to 

the law on copyright works 

(literary or computer software) 

author. By publishing work, the 

author gives free permission to 

the use of the work (occupancy).
7
 

XRepository Voluntary 

Either a 

voluntary or 

legal 

requirement
8
 

(depending on 

the 

specification) 

No explicit 

license 
9
 

The repository does not provide 

any information on the use, 

distribution and modification of 

the available content. 

RIHA 
Legal 

requirement
10

 

Legal 

requirement 

The Public 

Information 

Act
11

 for 

access 

All content stored in RIHA can be 

accessed freely (provided by the 

Estonian Public Information Act). 

However, re-use, redistribution 

and modification is not regulated 

in expressly in the Act (new 

legislation is being prepared to 

remedy that).
12

  

Barrier 1 DIFFERENCES IN POLICIES FOR SHARING ENTAIL DIFFERENCES IN  REUSABILITY 

Each repository has a different approach and policy for sharing semantic assets, which 
affects their reusability. RIHA adopts a top-down approach. While sharing is a legal 
requirement, most semantic assets describe the information systems in each participating 
administration without necessarily targeting reuse. In XRepository, a bottom-up approach 
is used and the assets that are shared have gone through a standardisation process and 
therefore have a high potential for reuse.  

                                                      
7
 Copyright and terms of use of Digitalisér.dk http://digitaliser.dk/resource/425765 

8
 Most of the standards contained in the XRepository are mandatory (by law, e.g. XMeld). Some standards are voluntary 

(e.g. XDomea). 
9
 The mandatory XÖV standards in the XRepository cannot be modified since the laws prescribing these standards do 

not allow for such a modification of the standard. 
10

 http://www.riso.ee/en/files/Management%20System%20of%20State%20InformationSystem.pdf  
11

 In October 2011, the European Commission has requested Estonia to bring their laws in line with EU rules on the re-

use of public sector information (PSI) because Estonia does not guarantee fair conditions for re-use of public sector 

information, in breach of the EU's PSI Directive: http://goo.gl/1TH5i. This demonstrates the complexity and importance 

of the licensing issue. 
12

 Estonian Public Information Act: https://www.riigiteataja.ee/akt/12900546 and Estonian State Information 

Management System: https://www.riigiteataja.ee/akt/13147268?leiaKehtiv 

http://www.joinup.eu/
http://digitaliser.dk/
https://www.xrepository.deutschland-online.de/xrepository/
https://riha.eesti.ee/riha/main
http://digitaliser.dk/resource/425765
http://www.riso.ee/en/files/Management%20System%20of%20State%20InformationSystem.pdf
http://goo.gl/1TH5i
https://www.riigiteataja.ee/akt/12900546
https://www.riigiteataja.ee/akt/13147268?leiaKehtiv
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Barrier 2 LACK OF LICENSING INFORMATION 

Not all repositories provide licensing information. The lack of licensing information might 
hinder reuse and must be taken into account and resolved when designing the federated 
architecture. 

Barrier 3 DIFFERENCES IN LICENSING FRAMEWORKS 

In some semantic asset repositories, the licensing is differentiated per semantic asset, 
whereas in others, the same licensing framework applies to the entire repository. These 
licensing handling variations must be taken into account in the federated architecture. 
Furthermore, the lack of harmonisation in licensing provisions is a potential barrier to 
reuse. 

3.2 ORGANISATIONAL ARCHITECTURE 

This section analyses the organisational architecture of the four repositories. It deals with the 

organisations’ goals and business processes related to the management of semantic assets. 

The objective is to identify organisational enablers and barriers that need to be taken into 

account when implementing the ADMS and the federation of asset repositories. The following is 

analysed: 

 Goals: what are the long-term goals of the repository? 

 Governance structure: who is responsible for the repository? 

 Level of government: At which level of government is the asset repository active?  

o Supra-national; 

o National; 

o Regional; 

o Local; 

o A set of the above levels. 

 Policy domain (a.k.a. sector): Restricted to specific policy domains? Which policy 

domains? 

o Not restricted; 

o Restricted (e.g. Finance, Healthcare, etc). 

 Natural Language: natural language in which the repository is documented. 

 High-level asset management process: which high-level processes exist for metadata 

management? For each process, the annual volume of assets that undergo it (e.g. 

guesstimates). Who performs these processes (repository manager, asset owner, 

repository user): 

o Identification; 

o Proposal; 

o Renewal; 

o Assessment; 

o Retrieval; 

o Support; 

o Removal. 
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Table 4 Organisational architecture: goals 

Repository Goals 

Joinup 

The main goal of Joinup is to help European public administrations set up efficient 

and effective cross-border and cross-sector digital collaborations. Joinup 

allows professionals to share interoperability solutions for public administrations, and 

to find, choose, re-use, develop and implement Open-Source Software and semantic 

interoperability assets. 

The Joinup platform resulted from the merging of OSOR.EU and SEMIC.EU portals 

into a single ISA Collaborative Platform to offer their users a single integrated 

platform with an enhanced range of value-added services. 

Digitaliser.dk 

Digitalisér.dk is a single repository that supports digitisation in Denmark. It brings 

together key resources, recommendations and guidelines on IT, communication and 

IT development. The main goal of the repository is to strengthen cooperation 

between public and private parties. 

Digitaliser.dk is also a social networking platform that supports the development of 

relationships, network and knowledge sharing. Users have the possibility to produce, 

store and share content (resources, projects, news, discussions, etc.). Digitalisér.dk 

aims to be cross-domain and multidisciplinary networking of digitisation in Denmark. 

XRepository 

The XRepository is an internet-based library for the provision of specialised and 

multidisciplinary data models and schemas at a central location. The main objective 

is to achieve public sector savings and improve interoperability through the reuse of 

these models and schemas in public projects. In addition, the XRepository serves 

as a central repository for data as part of the German-Online Project 

"Standardization" and for development of XÖV core components (reusable technical 

components for electronic data interchange). 

RIHA 

RIHA, short for Riigi Infosüsteemi Halduse Infosüsteem, is the Estonian management 

system of governmental/ state information. The objective of RIHA is to guarantee the 

transparency of administration of the state information system, planning for 

information management and supporting the interoperability of databases of the 

state, local governments and persons in private law performing public duties. 

The registration of public databases and information systems on RIHA is mandatory 

and enforced by law. 

Enabler 1 COMMONALITY IN PURPOSE: ENHANCE INTEROPERABILITY THROUGH RE-USE OF 

SEMANTIC ASSETS 

All four repositories share the common purpose of enhancing interoperability of information 
systems for public administrations by making semantic assets available for re-use. 
However, their focus, mandate and implementation model is slightly different depending on 
their specific context. 

Table 5 shows organisational architecture of the four repositories. The name of the high-level 

processes and access privileges used in the table below do not follow the nuanced descriptions 

of each repository but our own values so that they can be clearly understood. These values are 

self-describing. 

https://joinup.ec.europa.eu/
http://digitaliser.dk/
https://www.xrepository.deutschland-online.de/xrepository/
https://riha.eesti.ee/riha/main
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Table 5 Organisational architecture: level of government, policy domain, language, and access 
privileges 

Repository 
Level of 
government 

Policy 
domain 

Natural 
Language 

High-level processes/access 
privilege 

Joinup 
Supra 

national 

Not-

restricted 

Repository: 

English 

Semantic Assets: 

can be uploaded 

in any language 

Identification/repository manager; 

Proposal/asset owner; 

Renewal/asset owner; 

Assessment/repository manager; 

Retrieval/anonymous user; 

Support/repository manager; 

Removal/ asset owner. 

Digitaliser.dk National 
Not-

restricted 

Repository: 

Danish  

Semantic Assets: 

Danish  

Proposal/asset owner 

Renewal/asset owner 

Retrieval/registered user
13

 

Removal/ asset owner 

XRepository 

National, 

Regional, 

Local 
14

 

Not-

restricted 

Repository: 

German 

Semantic Assets: 

German 

Proposal/asset owner 

Renewal/asset Owner 

Assessment/repository 

manager(expert) 

Retrieval/registered user 

Removal/asset owner 

RIHA National 
Not-

restricted 

Repository: 

Estonian  

Semantic Assets: 

Estonian 

Identification/asset owner 

Proposal/asset owner 

Renewal/asset owner 

Assessment/repository manager 

and state agencies
15

 

Retrieval/anonymous user 

Support/repository manager 

Removal/ repository manager and 

external agencies 

 

Enabler 2 COMMONALITY IN COVERAGE: UNRESTRICTED POLICY DOMAINS 

All four repositories cover unrestricted policy domains. 

                                                      
13

 An asset can be available only for a group of users or to all users depending of the publication choice of the asset 

owner. 
14

The XRepository is active in a national level under the mandate of the German Ministry of Interior. Many standards 

apply for regional and local levels too. Currently there is no repository under a cross-ministry mandate in Germany.  
15

 Ministry of Economic Affairs and Communications checks conformance to Estonian Interoperability Framework;Data 

Protection Inspectorate checks conformance to Personal Data Protection Act; Statistics Estonia check conformance to 

state statistics requirements; the National Archives of Estonia checks conformance to data archival requirements; 

Estonian Land Board checks conformance to spatial information regulations; Government Office fulfils a role in 

evaluating XML schemas; Estonian Information System’s Office, maintains the repository and supports the assessment 

of the repository assets. 

https://joinup.ec.europa.eu/
http://digitaliser.dk/
https://www.xrepository.deutschland-online.de/xrepository/
https://riha.eesti.ee/riha/main
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Enabler 3 COMMONALITY IN ACCESS RIGHT POLICY  

In all four repositories downloading assets is easier and less controlled than uploading 
them. 

Download: Anyone can download semantic assets available on RIHA, Joinup, Digitaliser 
and XRepository without registering; 

Upload: Only registered users can upload content to any of the four repositories. Anyone 
can register and contribute to Digitaliser, Joinup or XRepository . RIHA is more strict, only 
authorised representatives of public administrations can register; private organisations can 

contribute to the XML schema library only.  

Barrier 4 DIFFERENCES IN ASSET ASSESSMENT METHODS AND QUALITY CRITERIA 

Apart from Digitaliser.dk all other repositories have a formal process to assess assets. 
However, each repository applies its own assessment method and related criteria. This 
means that the  assets available through the federation will not comply with the same 
quality criteria. 

Barrier 5 LACK OF MULTILINGUALISM 

The semantic assets in the three national repositories are documented in their national 
language. 

Table 6 shows the governance structure of the four repositories. 

Table 6 Governance Structure 

Repository Governance Structure 

Joinup 

Joinup is a collaborative platform created by the European Commission and funded 

by the European Union via the Interoperability Solutions for Public 

Administrations (ISA) Programme. It is managed and maintained by European 

Commission Directorate-General for Informatics (DIGIT). 

Digitaliser.dk 

Digitalisér.dk is a collaborative platform created by the Danish Science Ministry, 

originally managed by the Centre for Digitization (CDI) of the IT and Telecom 

Agency. Since October 2011 its governance structure changed and the platform is 

now operated by the Danish Agency for Digitisation, which is part of the Danish 

Ministry of Finance. 

XRepository 
The XRepository is operated by the Federal Office for Information Technology (BIT) 

under the jurisdiction of the IT-Planning council
16

. 

RIHA 

RIHA is an initiative of the Estonian Ministry of Economics and Communication, who 

oversees the activity. The repository is managed by the Estonian Information 

System's Authority and is regulated by the Public Information Act and the Government 

of the Republic Regulation No. 58. 

                                                      
16

 The IT-Planning council coordinates all IT-related issues between the Federal and the regional governments. 

https://joinup.ec.europa.eu/
http://digitaliser.dk/
https://www.xrepository.deutschland-online.de/xrepository/
https://riha.eesti.ee/riha/main
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3.3 SEMANTIC ARCHITECTURE 

This section describes the semantic architecture of the four repositories. This section first 

summarises the overall semantic architecture of the repositories. Then, it presents the content 

stored and the data model of each repository. Finally, a mapping of the current asset metadata 

schemas to ADMS is put forward. 

3.3.1 High-level overview 

For each repository, the following information is analysed: 

 Interoperability level: the interoperability level(s) supported by the repositories: 

o Legal: supports storage of relevant legislation relating to data exchange, 

including data protection legislation, when seeking to establish a European 

public service; 

o Organisational: supports storage of business processes and organisation 

charts and other artefacts of this kind; 

o Semantic: supports storage of semantic assets i.e. a collection of highly 

reusable metadata (e.g. xml schemata, generic data models) and reference 

data (e.g. codelists, taxonomies, dictionaries, vocabularies) which are used for 

e-Government system development; 

o Technical: supports technical issues involved in linking computer systems such 

as the sharing of software and source code, interface specifications, 

interconnection services, etc. 

 Most common MIME type: the most common types of artefacts  on the repository. 

 Machine readability: the possible formats in which the repository content is presented:   

o Human-readable only (H): formats readable by humans but not readable by 

machines e.g. unstructured text presented in pdf, jpeg, png, etc; 

o Machine-readable-only (M): formats readable by machines but not readable 

by humans e.g. binary representations as e-Signatures, Unicode text, 

barcodes; 

o  Human and Machine readable (HM): formats which can be read by humans 

and by machines e.g. highly structured languages such as XML and OLW, but 

also CSV etc. Human and machine readability is not a crisp concept; human 

readability much depends on the convenience by which a format can be read 

and machine-readability on the structure and semantics that can be conveyed.  
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Table 7 Semantic architecture of asset repositories 

Repository Interoperability level 
Most common MIME 
Types 

H(uman readable) 
M(achine readable) 

Joinup Semantic and Technical PDF, XML, RDF, OWL, CSV 

H, 

M, 

HM 

Digitaliser.dk Semantic and Technical PDF, XML, CSV, HTML, XLS  

H, 

M, 

HM 

XRepository Semantic  PDF, XML 
H, 

HM 

RIHA Semantic PDF, XML, CSV, WSDL, OWL 

H, 

M 

HM 

 

Enabler 4 COMMON FOCUS ON SEMANTIC INTEROPERABILITY 

All four repositories support the semantic level as described in the EIF. Joinup and 
Digitalisér.dk also support assets of technical level as they include Open Source Software. 

Enabler 5 COMMON USAGE OF XML 

XML seems to be the most common machine readable MIME type. 

Barrier 6 DIFFERENCES IN HUMAN/MACHINE READABILITY   

Not all semantic assets in the four repositories are both human-readable and machine-
readable. Semantic assets that are not machine readable cannot easily be reused. 
Machine readable assets often need to be complemented with human-readable 
specifications. 

3.3.2 Asset Metadata Schema and repository content 

This section proposes a metadata schema and the description of the content stored in each one 

of the four repositories.  

 Repository content: a listing of all types of content stored on the repository; 

 Asset metadata schema: a representation of the repository’s internal data model. 

Joinup – Asset Metadata Schema and repository content 

The content on the Joinup repository is divided in two main categories: 

 Semantic Assets: reusable data and metadata for e-Government systems 

development; 

 Open Source Software: Open Source Software that are hosted by Joinup or other 

national repositories around Europe (federated forges). 

https://joinup.ec.europa.eu/
http://digitaliser.dk/
https://www.xrepository.deutschland-online.de/xrepository/
https://riha.eesti.ee/riha/main
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Figure 1 presents the proposed model of a semantic asset on Joinup 

AssetName[1]

AssetAbstract[1]

AssetFullDescription[1]

AssetShortName[1]

AssetOwner[1]

eMailContact[0..1]

ActivateDocuments[1]

ActivateForum[1]

ActivateWiki[1]

ActivateNews[1]

AssetModeration[0..1]

RepresentedCountries[1..*]

AssetKeywords[0..*]

AssetDomain[1..*]

NaturalLanguage[0..*]

AssetLicense[0..*]

AssetStatus[1]

UsingThisAsset[0..*]

BeingUsedBy[0..*]

AssetURL[1]

Rating[0..1]

Logo[0..1]

AssetItem

«enumeration»

Asset Status

«enumeration»

RepresentedCountries

«enumeration»

Asset Domains

«enumeration»

Asset Natural Language ReleaseNumber[1]

ReleaseDescription[1]

ReleaseFile[0..*]

RevisionMessage[0..*]

Author[0..*]

ReleaseDate[1]

PublishingOption[1]

ReleaseRate[1]

CurrentState[1]

ReleaseContent[0..1]

PredefinedLicense[1]

ContributorLicense[0..1]

PredefinedLicenseClass[1]

LicenseFile[1]

PatentDeclaration[0..1]

Release

Has a 

0..*

«enumeration»

PublishingOptions

Comment[0..1]

RequestedBy[1]

NewState[1]

OldState[1]

WorkflowEntryDate[1]

Workflow

1

«enumeration»

PredefinedLicense

«enumeration»

ReleaseContent

«enumeration»

PatentDeclaration

«enumeration»

PredefinedLicenseClass

 

Figure 1 Joinup asset metadata schema approved by the repository representative 

Digitalisér.dk – Asset Metadata schema and repository content  

Digitalisér.dk is a fully open repository with no assessment process on the content uploaded to 

it and part of its catalogues. Consequently the catalogues present broader categories of content 

as described below: 

 Data Catalogue: provides an overview of public data and makes it easy to use it for 

new purposes. The Data Catalogue gives an easy overview of data sources from a 

variety of authorities; 

 Software Exchange: Includes resources for acquisition and development of software, 

including open source software targeting the public sector; 

 XML Catalogue: Exhibits XML schemas for data exchange in the public sector; 

 Interoperability Framework Catalogue: Specifies the public recommendations of 

standards and specifications. (last updates on October 2009). 

Figure 2 presents the proposed data model of Digitalisér.dk repository. 
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XML Schema

File content[1]

File URI[1]

Attached File

Reference Link[1]

Reference Owner[0..1]

Reference Owner URI[0..1]

Reference (URI)

has a0..*

Resource Type[1]

ResourceID[1]

Status[1]

Title[1]

Description[1]

Version Number[0..1]

Uploade Date[1]

Latest Update Date[1]

Resource Manager[1]

UniqueID[0..1]

Tags[0..*]

OwnerGroup[1]

Resource

ResourceID[0..*]

VersionGroup

Is part of 1Is formed by0..*

Artifact Title[1]

Artifact Type[1]

Artifact

ResourceID[1]

TaxonomyID[1]

TaxonomyNodeID[1]

TaxonomyReference

ResourceID[1]

Classification Scheme[1]

Classification Level[1]

Domain/Usage Area[1]

Classification Date[1]

UserID[1]

Classification

ResourceID[1]

UserID[1]

RatingDate[1]

RatingValue[1]

Rating

DocumentType[0..1]

Document

License[0..*]

Producer[0..*]

Programming Language[0..*]

Software

SystemAccess[0..1]

Format[0..*]

DataOwnerName[0..1]

DataURL[0..1]

Terms of Use[0..*]

Data Source

Technical Specificationhas a

0..*

has a

0..*

has a

0..*

 

Figure 2 Digitalisér.dk asset metadata schema approved by the repository representative 

XRepository – Asset Metadata Schema and repository content  

The XRepository is the internet library for XML based data exchange formats in public 

administrations in Germany. The XRepository has a strong focus on the storage of all data 

models, XML schemes and documentations of XÖV standards. XÖV stands for XML in the 

public administration. To become a XÖV standard a project to create and maintain a XML 

standard for public administrations need to undergo a formalised process described on the 

Manual for Development of XÖV compliant IT standards (XÖV Handbook)
17

. XWaffe is a current 

example of an XÖV standard. It defines the data exchange standard to be used in the 

communication of the different firearms registers in Germany. These firearms registers hold 

information about the purchase and possession of firearms and are managed by the local 

governments. XWaffe is the basis for semantic interoperability between all firearm registers in 

Germany. Currently the XRepository presents the following types of content
18

: 

 XÖV Projects: organizational framework for the development and maintenance of XÖV 

standards (17 projects on the repository); 

 Specifications: complete specification of a XÖV standard, i.e. the XÖV standard itself 

(38 standards on the repository). The specification consists of pdf documents which 

contain all the mandatory information according to the XÖV Handbook; 

                                                      
17

 XÖV Handbook (in German): http://www.xoev.de/sixcms/media.php/13/2010-03-02-Handbuch-final.pdf  
18

 XRepository content: https://www.xrepository.deutschland-online.de/xrepository/hilfe.xhtml  

http://www.xoev.de/sixcms/media.php/13/2010-03-02-Handbuch-final.pdf
https://www.xrepository.deutschland-online.de/xrepository/hilfe.xhtml
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 Code lists: code lists files. XRepository requires that code lists are presented in 

Genericode
19

 format; the OASIS standard for XML representation and exchange of code 

lists for XÖV Standards. Code lists on this content type can also be represented in other 

formats.(50 code lists are available on the repository); 

 Core Component: the core data models used by the German Ministry of Interior and 

required to be reused on XÖV Standards.
20

; 

 Business Component: specialisations of core components data models used by the 

Ministry of Interior and required to be reused on XÖV Standards; 

 Data Model: data models of XÖV standards XRepository. It is also possible to upload 

independent data models to this content type. 

Table 8 shows the possible download types and the permitted MIME types for each content 

type available on XRepository. 

Table 8 Content of the XRepository
21

 

Content Type Download type File Extensions 

XÖV Projects 
Maintenance file pdf 

Description pdf 

Specifications 

Documentation pdf 

Data schema xsd, rng 

UML Model No executable files 

Diagrams jpg, jpeg, gif, png, zip 

WSDL (Web Service) file WSDL 

Others pdf, jpg, jpeg, gif, png, xml, xsd, rng, zip 

Certification protocol pdf 

certification relevance 

reasoning  
pdf 

Code Lists 

Code list pdf, jpg, jpeg, gif, png, xml 

Genericode
22

 xml 

Others pdf, jpg, jpeg, gif, png, xml, xsd, rng, zip 

Core Component 
Core Component pdf, jpg, jpeg, gif, png 

Others pdf, jpg, jpeg, gif, png, xml, xsd, rng, zip 

Business 

component 

Interoperability Component pdf, jpg, jpeg, gif, png, xml 

Others pdf, jpg, jpeg, gif, png, xml, xsd, rng, zip 

Data Model Data model pdf, jpg, jpeg, gif, png, xml 

 

Figure 3 represents the data model of the XRepository.  

                                                      
19

 Genericode OASIS Standard: http://www.genericode.org/ 
20

 These Core Components are also available on SEMIC.EU  
21

 Source: https://www.xrepository.deutschland-online.de/xrepository/hilfe.xhtml#kategoriensystem  
22

 http://www.genericode.org/  

https://www.xrepository.deutschland-online.de/xrepository/hilfe.xhtml#kategoriensystem
http://www.genericode.org/
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Content type[1]

QualityLevel[1]

Publication Status[1]

ContentURL[1]

Description[1]

Author/Organisation[1]

Category[1..*]

Title[1]

Publisher[1]

CreatedOn[1]

Contact[0..1]

Client[0..1]

UpdatePeriodicity[1]

LastUpdate[1]

CurrentVersion[1]

ExternalLinkTitle[0..1]

ExternalLink URI[0..1]

ManagedBy[0..1]

Keywords[0..*]

RelatedContent[0..*]

Content

XÖV Project

Specification

Code List

Core Component

Business Component

Data Model

«enumeration»

Content Type

ValidFrom[0..1]

ValidUntil[0..1]

VersionDescription[0..*]

XOV Version[0..1]

VersionNumber[1]

Version

«enumeration»

Category

Quarterly

Twice a year

Annually

Irregularly

«enumeration»

Update Periodicity

DownloadType[1]

DownloadTitle[1]

DownloadDescription[1]

DowloadCreatedOn[1]

NumberOfDownloads[1]

DownloadFile[1]

Artefacts

Draft

Collection

XÖV standard

Archived

Blacklist

«enumeration»

QualityLevel

Code List Data ModelSpecification Core Component Business Component

Has a 

1..*

Has a 

1..*

 

Figure 3 XRepository metadata schema inspired by the official XRepository datamodel
23

 

RIHA – Asset Metadata Schema and repository content 

RIHA stores documentation of every public sector database, register and information system in 

Estonia. This documentation includes general data (name, purpose, type of system), data 

models, services descriptions, legal regulations and contact persons as well as classifications, 

terminologies and XML assets. 

 

The descriptions of databases, register and information system are structured in the following 

catalogues: 

 

 Authorities/Organisations; 

 Information systems; 

 Services; 

 Classifications; 

 Data Objects; 

 Terminologies; 

 XML assets; 

Figure 4 shows the interface schema and main MIME types used on RIHA repository. Figure 5 

represents the proposed simplified data model of the content available on RIHA. 

                                                      
23

 Official XRepository data model and controlled vocabularies are not publicly available and was not shared by the 

asset repositoryrepresentative 
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Figure 4 RIHA interface schema 

NameEstonian[1]

NameEnglish[0..1]

VersionDate[1]

ValidFrom[0..1]

ValidUntil[0..1]

DescriptionEstonian[1]

DescriptionEnglish[0..1]

RetentionPeriod[0..1]

License[0..1]

Category[1]

ManagedBy[1]

Domain[1]

Status[1]

Published[1]

Reference(ID)[1]

InternalURL[1]

Content

Has a 

0..*

ArtefactDescriptionEstonian[0..1]

ArtefactDescriptionEnglish[0..1]

FileName[1]

FileType[1]

FileURL[1]

Artefact

«enumeration»

Licence

«enumeration»

PublicAuthority

Entry Plan

Coordination Plan
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Proposal submited

Proposal Coordination

Proposal for Registration
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Termination of Registration

Closed

«enumeration»

Status

Metadata Standard

XML Schema

XBRL Schema
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International Standard

«enumeration»
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Figure 5 RIHA asset metadata schema simplified version based on the repository web interface 

A more complete UML diagram of RIHA in Estonian was sent by the repository representative 

and is available on: http://goo.gl/6Z8Fx (XMI format) 

3.3.3 Asset Metadata Schemas Mapping 

Table 9 presents a possible mapping between the semantic asset repositories to the current 

version of ADMS (v0.6). The coloured cells on Table 9 represent the data elements which are 

linked to controlled vocabularies. Further information about controlled vocabularies used by the 

repositories can be found on Annex III.  

Table 9 Proposed Mapping to ADMS v0.6 

ADMS Digitalisér.dk Xrepository RIHA Joinup 

Asset:Abstract - - - AssetAbstract 

Asset:Description 
Description 

(Beskrivelse)- 

Description 

(Beschreibung)- 

DescriptionEst

onian 

DescriptionEn

glish 

AssetFullDescription 

Asset:Domain 

Domain 

(Anvendelsesområ

der) 

Category (Kategorie) Domain AssetDomain 

Asset:HasRelease Version Number Artefact  Artefact Release 

Asset:Image - - - Logo 

Asset:LicenseURI - - - - 

Asset:License License
24

 - License AssetLicense 

Asset:LinkToWebsite Reference URI 
(Link) 

ExternalLink URI 
(Letzte Bearbeitung) 

InternalURL - 

Asset:Name Title (Titel) Title (Titel) 
NameEstonia 

Name English 
AssetName 

Asset:Owner 
Owner Group 
(Ejergruppe) 

Author/Organisation  
(Autor/Organisation) 

ManagedBy AssetOwner 

Asset:Publisher Resource Manager 
(Ansvarlig) 

ManagedBy (Gepflegt 
von) 

ManagedBy eMailcontact 

Asset:QualityLevel Quality level (not 
visible field) 

QualityLevel 
(Qualitätsstufen) 

Status AssetStatus 

Asset:RelatedAsset Reference URI 
(Link)

25
 

RelatedContent  RelatedProject 

Asset:RepositoryOrigin 
- [Default 
Digitalisér.dk] 

- [Default 
XRepository] 

- [Default 
RIHA] 

- [Default Joinup] 

Asset:RepresentedCoun
try 

- [Default Denmark] - [Default Germany] 
-[Default 
Estonia] 

RepresentedCountri
es 

Asset:Status Status (Status) 
Publication Status 
(Status der Inhalte) 

Status AssetStatus 

Asset:Tags Tags (Tags) 
Keywords 
(Stichwörter) 

- Keywords 

Asset:URI ResourceID ContentURL InternalURL - 

Release:AccessURL 
-  (derived from 
ResourceID) 

ContentURL FileURL AssetURL 

Release:Documentation
Language 

- [Default Danish] - [Default German] 
- [Default 
Estonian] 

NaturalLanguage 

Release:FileFormat ArtefactType 
(Type) 

DownloadType (Typ) FileType - 

                                                      
24

 There is a metadata-field for this but it is only used for Open Source Software (OSS) assets 
25

 A related asset can also be indicated by the “ResourceID” grouped in a Version Group. 
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ADMS Digitalisér.dk Xrepository RIHA Joinup 

Release:RelatedRelease Artefacts
26

 
Version 
(Verknüpfungen) 

Version - 

Release:ReleaseDate 
Upload Date 
(Oprettelsesdato) 

CreatedOn 
(Einstelldatum) 

VersionDate ReleaseDate 

Release:ReleaseName UniqueID (Version) 
VersionNumber 
(Version) 

Reference(ID) ReleaseNumber 

Release:ReleaseNotes 
Description 
(Valgte) 

VersionDescription 
(Änderungen zur 
Vorversion) 

ArtefactDescri
ptionEstonian 
ArtefactDescri
ptionEnglish 

ReleaseDescription 

Release:Status Status 
Publication Status 
(Status der Inhalte) 

Published PublishingOption 

Release:Type Resource Type DowloadType Category - 

Release:UpdateDate 
Latest Update Date 
(Dato) 

Last Update 
(Letzte Bearbeitung) 

VersionDate ReleaseDate 

 

Legend 

 
Data elements with controlled vocabularies 

 

Enabler 6 COMMON SET OF CORE DATA ELEMENTS CAN BE IDENTIFIED 

There is a core set of data elements shared by the four asset repositories. These elements 
should become the basis of the search in the federated repository. Advanced search 
criteria may be designed covering additional data elements but knowing that some assets 
will not be covered by them. 

Barrier 7 DIFFERENCES IN REFERENCE DATA VALUES 

All four repositories use similar reference data to classify semantic assets (e.g. domain, 
status) but the values in these reference data are different. This might cause 
interoperability conflicts when combining semantic asset description metadata from 
different repositories 

3.4 TECHNICAL ARCHITECTURE 

This section represents an analysis of the technical architecture of the semantic asset 

repositories. The objective is to find enablers that facilitate the set up of a federation of semantic 

asset repositories and to look for potential barriers that need to be taken into account when 

implementing the federation. This includes: 

 

 What web server and OS are being used to deploy the repository? 

 What programming language is used to develop the repository? 

 Is a specific framework used for development? 

 

These questions assess if there are similarities that might improve the creation of a federation. 

If similarities exist they could be exploited to allow for an easier integration at the technical level 

                                                      
26

 There are mechanisms for relating assets - i.e. internal links to other resources can be registered on an resource. 
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by, for instance, providing a sample implementation or by using off-the-shelf technologies. If, on 

the other hand, the repositories are found to be using a heterogeneous set of technologies, a 

more general and technology-neutral architecture will need to be devised. This means there will 

be a bigger impact on existing repositories. 

 

 Does the repository support secure access using SSL? 

 

This question explores the existing possibilities to share information in a secure way. This is an 

important enabler for a trusted provider of semantic assets. 

 

 Is there an API that can be accessed by 3
rd

 party applications? 

 

This examines if the repository can already be queried by another application. If the repositories 

already expose an API (Application Programming Interface), these can act as input to develop a 

common API for the federated architecture. 

 

 In what format is asset metadata presented? 

 

If metadata is maintained in a particular format, it can be a useful input to help develop a 

common specification for asset description metadata. 

 

The information for the 4 analyzed repositories is presented in Table 10. 

 

Table 10 Technical architecture of analysed semantic asset repositories 

Repository Web server 
and OS 

Programming 
Language 

Framework SSL 
Support 

Available 
API 

Metad
ata 
format 

Joinup 
Apache/2.2.21 

(Unix) 
PHP 5.3.2 Drupal 6 Verified   

Digitaliser.dk 

Microsoft-

IIS/6.0 on 

Windows 

Server 2003, 

Amazon EC2 

ASP.NET 

2.0.50727 
 Verified  RESTful 

XSD, 

JSON 

XRepository 

Unknown (‘23’ 

in HTTP 

Response 

Header) 

Java 
JavaServer 

Faces 
Verified 

Genericod

e list 

retrieval 

 

RIHA Apache Java 
JavaServer 

Pages 2.1 
Verified No 

XSD, 

OWL 

 

 

This analysis shows that the national repositories have not foreseen to exchange their data with 

other systems. This means that an initial investment will be required by the national repositories 

willing to participate in the federation. The development of a technology-neutral architecture is a 

basic requirement for an interoperable solution in order to overcome the lack of technical 

https://joinup.ec.europa.eu/
http://digitaliser.dk/
https://www.xrepository.deutschland-online.de/xrepository/
https://riha.eesti.ee/riha/main
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similarities between the four repositories. The federated architecture needs to be based on 

technologies that are not tied to a particular platform, programming language or framework. 

 

All repositories use a public key certificate provided by a Certification Authority to ensure their 

identity to the end-users. This is an important enabler to build a trusted federation of 

repositories and should be considered a requirement for the federated architecture. 

Enabler 7 COMMON USE OF SSL/ HTTPS 

All repositories have SSL/HTTPS support and thus use a public key certificate provided by 
a Certification Authority to authenticate their identity and the integrity of exchanged 
information. 

Barrier 8 LACK OF INTERFACES TO EXCHANGE METADATA INFORMATION 

The need for a vision on a federated architecture becomes apparent when considering the 
available APIs. Only Digitalisér.dk exposes an API, based on RESTful principles. Offering 
metadata in multiple formats should be considered for the federated architecture. 

Barrier 9 DIFFERENCES IN TECHNOLOGIES  

The analysed repositories do not share a common web server technology, OS, 
programming language, nor programming framework. This entails that the metadata export 
features developed for these repositories will be based on very heterogeneous technology.  
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4. CONCLUSION: INTEROPERABILITY ENABLERS AND 
BARRIERS 

By means of conclusion, this section reviews the interoperability enablers and barriers to a 

federation of semantic asset repositories, which have been identified in the previous sections. 

Table 11 summarises the enablers and barriers found in each interoperability layer. Table 12 

presents the follow up actions. 

Table 11 Summary of interoperability enablers and barriers to a federation of semantic asset 
repositories 

Layer 
Barrier / 
Enabler 

Description 

Legal Barriers 

BARRIER 1 DIFFERENCES IN POLICIES FOR SHARING ENTAIL DIFFERENCES IN  

REUSABILITY 

Each repository has a different approach and policy for sharing semantic 

assets, which affects their reusability. RIHA adopts a top-down approach. 

While sharing is a legal requirement, most semantic assets describe the 

information systems in each participating administrations without necessarily 

targeting reuse. In XRepository, a bottom-up approach is used and the assets 

that are shared have gone through a standardisation process and therefore 

have a high potential for reuse. 

 

BARRIER 2 LACK OF LICENSING INFORMATION 

Not all repositories provide licensing information. The lack of licensing 

information might hinder reuse and must be taken into account and resolved 

when designing the federated architecture. 

 

BARRIER 3 DIFFERENCES IN LICENSING FRAMEWORKS 

In some semantic asset repositories, the licensing is differentiated per 

semantic asset, whereas in others, the same licensing framework applies to 

the entire repository. These licensing handling variations must be taken into 

account in the federated architecture. Furthermore, the lack of harmonisation 

in licensing provisions is a potential barrier to reuse. 
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Layer 
Barrier / 
Enabler 

Description 

Organisat
ional 

Enablers 

ENABLER 1 COMMONALITY IN PURPOSE: ENHANCE INTEROPERABILITY THROUGH RE-

USE OF SEMANTIC ASSETS 

 All four repositories share the common purpose of enhancing interoperability 

of information systems for public administrations by making semantic assets 

available for re-use. However, their focus, mandate and implementation 

model is slightly different depending on their specific context. 

 
ENABLER 2 COMMONALITY IN COVERAGE: UNRESTRICTED POLICY DOMAINS 

 All four repositories cover unrestricted policy domains. 

 
ENABLER 3 COMMONALITY IN ACCESS RIGHT POLICY  

 In all four repositories downloading assets is easier and less controlled than 

uploading them. 

Download: 

 Anyone can download semantic assets available on RIHA, 

Digitaliser and XRepository without registering; 

 Only registered users can download semantic assets on Joinup. 

However, in principle, everyone can register. 

Upload: 

 Only registered users can upload content to any of the four 

repositories. Anyone can register and contribute to Digitaliser, 

Joinup or XRepository. RIHA is stricter, only authorised people can 

register. 

Barriers 

BARRIER 4 DIFFERENCES IN ASSET ASSESSMENT METHODS AND QUALITY CRITERIA 

Apart from Digitaliser.dk all other repositories have a formal process to 

assess assets. However, each repository applies its own assessment method 

and related criteria. This means that the assets available through the 

federation will not comply with the same quality standards. 

 

BARRIER 5 LACK OF MULTILINGUALISM 

 The semantic assets in the three national repositories are documented in 

their national language. 

Semantic 
Enablers 

ENABLER 4 COMMON FOCUS ON SEMANTIC INTEROPERABILITY 

 All four repositories support the semantic level as described in the EIF. 

Joinup and Digitalisér.dk also support assets of technical level as they 

include Open Source Software. 

 

ENABLER 5 COMMON USAGE OF XML 

 XML seems to be the most common machine readable MIME type. 

 

ENABLER 6 COMMON SET OF CORE DATA ELEMENTS CAN BE IDENTIFIED 

There is a core set of data elements shared by the four asset repositories. 

These elements should become the basis of the search in the federated 

repository. Advanced search criteria may be designed covering additional 

data elements but knowing that some assets will not be covered by them. 
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Layer 
Barrier / 
Enabler 

Description 

Barriers 

BARRIER 6  DIFFERENCES IN HUMAN/MACHINE READABILITY    

Not all semantic assets in the four repositories are both human-readable and 

machine-readable. Semantic assets that are not machine readable cannot 

easily be reused. Machine readable assets often need to be complemented 

with a human-readable specification. 

 

BARRIER 7 DIFFERENCES IN REFERENCE DATA VALUES 

 All four repositories use similar reference data to classify semantic assets 

(e.g. domain, status) but the values in these reference data are different. This 

might cause interoperability conflicts when combining semantic asset 

description metadata from different repositories 

Technical 

Enablers 

ENABLER 7 COMMON USE OF SSL/ HTTPS 

 All repositories have SSL/HTTPS support and thus use a public key 

certificate provided by a Certification Authority to authenticate their identity 

and the integrity of exchanged information 

Barriers 

BARRIER 8 LACK OF INTERFACES TO EXCHANGE METADATA INFORMATION 

 The need for a vision on a federated architecture becomes apparent when 

considering the available APIs. Only Digitalisér.dk exposes an API, based on 

RESTful principles. Offering metadata in multiple formats should be 

considered for the federated architecture. 

 

BARRIER 9 DIFFERENCES IN TECHNOLOGIES  

The analysed repositories do not share a common web server technology, 

OS, programming language, nor programming framework. This entails that 

the metadata export features developed for these repositories will be based 

on very heterogeneous technology. This means that the interface must be 

technology neutral and promote interoperability between these different 

technologies. 
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Table 12 Follow up actions 

Action Barrier Severity 

The metadata and search mechanism of the federation 

should be designed to identify relevant assets taking into 

account their origin and resolving any possible 

disproportions caused by the different policy of sharing 

and different level of reusability. This might for instance 

be a metadata property indicating whether an asset 

describes the semantics of an individual information 

system or caters for the exchange of information between 

disparate systems. Another solution is to distinguish 

between a semantic asset and a semantic interoperability 

asset. 

BARRIER 1 

DIFFERENCES IN 

POLICIES FOR SHARING 

ENTAIL DIFFERENCES 

IN  REUSABILITY 

 

Does not 

block the 

pilot 

This issue will be fed to the ADMS Working Group. A 

default license may need to be designed to cover all 

assets not having any licensing information. 

BARRIER 2 LACK OF 

LICENSING 

INFORMATION 

 

Blocks the 

pilot 

This issue will be fed to the ADMS Working Group and 

should be investigated whether linking to an asset in a 

federated repository can be understood as “redistributing 

assets”. In this case a disclaimer or community 

agreement may be needed. In all cases links which 

trigger a download should be discouraged and even 

avoided. 

BARRIER 3 

DIFFERENCES IN 

LICENSING 

FRAMEWORKS 

 

Blocks the 

pilot 

It should be investigated whether a process to curate the 

assets in the federation is needed. This can either be 

made centrally, locally or both. 

Furthermore, it should be taken into account that 

community mechanisms such as the one used in 

Digitaliser.dk cannot be ported to the federated 

repository. This means that in some cases filtering 

mechanisms may be needed. 

BARRIER 4 

DIFFERENCES IN 

ASSET ASSESSMENT 

METHODS AND 

QUALITY CRITERIA 

 

Does not 

block the 

pilot 

Semantic assets will continue to be documented in their 

national language. This limitation cannot be overcome. 

However, this will be fed to the ADMS working group to 

ensure that semantic assets can be described using 

different languages. It should also be investigated 

whether OSOR’s automatic translation could be used in 

the federation. 

BARRIER 5 LACK OF 

MULTILINGUALISM 

 

Does not 

block the 

pilot 
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Action Barrier Severity 

The Commission should continue to disseminate and 

encourage best practices on metadata management to 

raise the maturity level of Member States in this domain 

BARRIER 6  

DIFFERENCES IN 

HUMAN/MACHINE 

READABILITY   

Does not 

block the 

pilot 

This will be fed to the ADMS Working Group to ensure 

that all participants use the same controlled vocabularies 

when implementing ADMS. The search mechanism of the 

federation should also take this into account. 

BARRIER 7 

DIFFERENCES IN 

REFERENCE DATA 

VALUES 

 

Blocks the 

pilot 

It should be investigated whether additional support by 

the Commission will be required to onboard participants 

with “closed” IT system to the federation. 

BARRIER 8 LACK OF 

INTERFACES TO 

EXCHANGE METADATA 

INFORMATION 

 

Does not 

block the 

pilot 

The federation should be designed based on an “open 

door” policy and technology neutral interface which 

promote interoperability between repositories 

implemented using different technologies and avoid any 

technology based exclusion (e.g. only RDF/XML-based 

repositories). 

BARRIER 9 

DIFFERENCES IN 

TECHNOLOGIES  

 

Blocks the 

pilot 
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ANNEX I. METADATA MANAGEMENT SURVEY 

This survey is conducted in the context of the semantic methodologies Action (Action 1.1) of the 

Interoperability Solutions for European Public Administrations (ISA) Programme. Its purpose is 

to collect information on metadata management policies, processes, and repositories in the 

Member States. It will help the ISA Programme better understand the current situation and 

needs and more effectively target its initiatives. The results from the survey will be shared 

among the respondents of the survey and will afterwards be made publicly available in Joinup, 

the new on-line collaborative platform of the ISA Programme. 

 

You have been selected to participate in this survey because either: 

 You are a representative of a Member State participating in ISA’s Trusted Information 

Exchange cluster; or 

 You have been indicated by a Member State representative as a contact person in this area 

of work. 

I.1 GLOSSARY 

This section contains the definitions of the most important concepts used in this survey. Please 

take some time to familiarize yourself with these definitions, or refer to these definitions while 

filling in this survey. 

1. Interoperability Solutions for European Public Administrations (ISA). ISA is a 

programme launched by the European Commission to run in the period 2010-2015. It 

has the objective to support cooperation between European public administrations by 

facilitating the efficient and effective cross-border and cross-sector interactions between 

such administrations, enabling the delivery of electronic public services supporting the 

implementation of Community policies and activities. 

 

2. Trusted Information Exchange (TIE) cluster. The TIE Cluster is a cluster of Actions 

within the ISA Programme which aim at facilitating Trusted Information Exchange 

between Public Administrations in Europe. 

 

3. Semantic interoperability. The European Interoperability Framework (EIF) defines 

semantic interoperability as the ability of organizations to process information from 

external sources in a meaningful manner. It ensures that the precise meaning of 

exchanged information is understood and preserved throughout exchanges between 

parties. According to the EIF, semantic interoperability encompasses semantic and 

syntactic aspects. Semantic interoperability is referred to the meaning of data elements 

and the relationship between them. It entails developing a vocabulary to describe data 

exchanges, and ensures that the data elements are understood in the same way by 

communicating receivers. On the other hand, syntactic interoperability is about 

describing the exact format of the information to be exchanged in terms of grammar, 

format and schemas. 

http://ec.europa.eu/isa/actions/01-trusted-information-exchange/1-1action_en.htm
http://ec.europa.eu/isa/index_en.htm
http://joinup.eceuropa.eu/
http://ec.europa.eu/isa/
http://ec.europa.eu/isa/actions/01-trusted-information-exchange/index_en.htm
http://ec.europa.eu/isa/documents/isa_annex_ii_eif_en.pdf
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4. Semantic asset. A semantic asset is a collection of highly reusable metadata (e.g. xml 

schemata, generic data models) and reference data (e.g. codelists, taxonomies, 

dictionaries, vocabularies) which are used for e-Government system development.  

 

5. Metadata management. Metadata management refers to the good practice of adopting 

policies, processes, and systems to plan, perform, evaluate, and improve the use and 

re-use of semantic assets. It ensures that reference models and reference data are 

treated as valuable assets, stored or documented, easily retrievable, and accessible in 

a reusable format under an open license. 

  

6. Semantic asset repository. A semantic asset repository is an infrastructure where 

semantic assets can be stored, documented and retrieved.  

 

7. Semantic asset catalogue/registry. A semantic asset catalogue/registry is an 

infrastructure where metadata about semantic assets are documented and can be 

retrieved, whereas the semantic assets themselves are located elsewhere. 

 

8. Human-readable semantic asset. A semantic asset is human-readable if it is 

documented in natural language, such that the meaning of the concepts it defines (e.g. 

classes, properties, relationships, codes, etc) can be understood by humans. 

 

9. Machine-readable semantic asset. A semantic asset is machine-readable if it is 

documented in a format that can be meaningfully processed by a computer application, 

such that the concepts it represents (e.g. classes, properties, relationships, codes, etc) 

can be identified by the computer application. 

 

10. Open semantic asset. Similar to open-source software (as defined by the Free 

Software Foundation), open semantic assets are semantic assets with an open license 

that prevents anyone from exclusively exploiting it. An open license guarantees a 

number of principles, such as the freedom to use the semantic asset, the freedom to 

extend or adapt the semantic asset, and the freedom to redistribute the semantic asset. 

Full access to the documentation of the semantic asset is often a precondition for this. 

 

11. Comply-or-explain. Comply-or-explain is a regulatory approach whereby government 

regulators set out a standard or specification, which public administrations may either 

comply with, or if they do not comply, explain why they have chosen an alternative. The 

purpose of this policy is to let public administrations decide themselves whether or not a 

standard or specification is appropriate for them. 

 

12. Core concept. Core concepts are simplified, reusable, and extensible data models that 

capture the fundamental characteristics of an entity in a context-neutral and language-

neutral fashion.  They are the starting point for agreeing on new semantic 

interoperability assets and defining mappings between existing assets. 

 

http://www.semic.eu/semic/view/documents/egov-core-vocabularies.pdf
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13. Core vocabulary. A core vocabulary is a core concept, represented in a particular 

representation language, such as an RDF or XML schema. 

I.2 METADATA MANAGEMENT 

1. Please provide the following personal data
27

 

Last name  

First name  

E-mail address  

Telephone 

number 

 

Organisation  

Organisation URL  

Country  

 

2. Please describe the role of your organisation and how it relates to interoperability 

and e-Government within your country. We are particularly interested in the aspects 

related to the management of semantic assets. 

Click here to enter text. 

 

3. Please describe the role or function that you have in your organisation. 

Click here to enter text. 

 

 

4. In the above-mentioned glossary, a semantic asset is defined as a collection of highly 

reusable metadata (e.g. xml schemata, generic data models) and reference data (e.g. 

codelists, taxonomies, dictionaries, vocabularies) which are used for e-Government system 

development. Do you agree with this definition of a semantic asset?  

                                                      
27

 Legal notice: As this survey collects and further processes personal data, Regulation (EC) 

45/2001 of the European Parliament and the Council of 18 December 2000, on the protection of 

individuals with regard to the processing of personal data by the Community institutions and 

bodies and on the free movement of such data, is applicable. The following personal data is 

collected: first name, last name, e-mail address, and telephone number. This information will be 

made available to employees and contractors on behalf of the DG for Informatics, Unit B.2 (ISA 

programme) of the European Commission, who might use this information to contact you and to 

follow up on the questionnaire. No personal data will be published or shared with others without 

your permission. 

 

http://www.semic.eu/semic/view/documents/egov-core-vocabularies.pdf
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a. Yes;  

b. No. 

 

Please briefly motivate your choice.  

Click here to enter text. 

 

5. Please list the organisations (if any) in your country that store and manage semantic 

assets in a repository, library, registry or catalogue? Please also indicate at which 

level of government the organisation is working (e.g. nation-wide, regional level, local 

level) and in which policy domain (e.g. education, finance, internal affairs, e-

Government,... ). 

Organisation 

(name, website) 

Contact Person  

(name, e-mail, telephone) 

Level of government and policy 

domain 

   

   

   

   

   

 

6. Is it a common practice for public administrations in your country to document 

metadata and reference data? 

a. Yes, this practice is enforced by law; it is an official requirement; 

b. Yes, this is a common practice but not enforced; 

c. No, this is not a common practice. 

 

Please briefly explain your choice: 

Click here to enter text. 

I.3 MATURITY LEVELS FOR METADATA MANAGEMENT 

7. We distinguish 5 maturity levels of metadata management, which are listed below.  In 

which of these levels would you place your country? 

 

a.  Level 1 Metadata Ignorance 

Reusable metadata + reference data are not documented, mainly because 

administrations don’t consider this exercise important. This results in 

serious semantic interoperability problems within each country as 

developers use ad hoc data models, metadata, codelists, taxonomies, etc 

for developing e-Government systems.  

b.  Level 2 Scattered and/or Closed Metadata  

Reusable metadata + reference data may be documented but a) not in a 

http://www.semic.eu/semic/view/documents/towards_open_government_metadata.pdf
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centralised and organized way and/or b) they are not available and 

accessible as "open metadata" for developers, etc  

c.  Level 3 Open Metadata for Humans  

Reusable metadata + reference data are documented, and are made 

available as "open semantic assets" but are not systematically published in 

a reusable format (e.g. only available as pdf documents).  

d.  Level 4 Open Reusable Metadata 

Reusable metadata + reference data are centrally documented, they are 

published as "open semantic assets", in a machine readable format and/or 

provide an API for computers to access, query and reuse them. Electronic 

Metadata Management Systems (MMSs) are introduced (e.g. the SEMIC 

platform, Digitalisér.dk, Yhteentoimivuus.fi) to support the established 

metadata architecture and policies.  

e.  Level 5 Linked Open Metadata  

Semantic Assets are documented using linked data principles and are 

managed by advanced MMSs. At this level a graph of interlinked concepts 

emerge, as Metadata definitions systematically use definitions from other 

vocabularies. Each concept represented in this graph corresponds to a 

unique URI. 

 

Please briefly explain your choice: 

Click here to enter text. 

  

I.4 CORE VOCABULARIES 

8. In the glossary under point 5, core concepts are defined as simplified, reusable, and 

extensible data models that capture the fundamental characteristics of an entity in a 

context-neutral and language-neutral fashion.  They are the starting point for agreeing on 

new semantic interoperability assets and defining mappings between existing assets. A 

core vocabulary is a core concept, represented in a particular representation langauge, 

such as an RDF or XML schema. Semantic assets that map to or extend such Core 

Vocabularies guarantee a minimum level of cross-domain and cross-border interoperability. 

Do you agree with this definition of a ‘core concept’ and ‘core vocabulary’  

a. Yes;  

b. No. 

 

Please briefly motivate your choice.  

Click here to enter text. 

 

9. A consensus on Core Concepts would foster semantic interoperability for data 

exchanges between public administrations. We are currently trying to identify a list of 

http://www.semic.eu/semic/view/documents/egov-core-vocabularies.pdf
http://www.semic.eu/semic/view/documents/egov-core-vocabularies.pdf
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Core Concepts. Please propose Core Concepts that should/could be included in such 

a list. 

Click here to enter text. 

 

I.5 FUTURE WORK 

This part of the survey announces the upcoming work related to metadata management and 

gives you the opportunity to express your interest and recommend other contact persons. 

 

Between October 2011 and April 2012, the ISA Programme will undertake a number of 

initiatives related to metadata management and core vocabularies. These initiatives are part 

of Action 1.1 of the ISA Programme and include work in the domain of metadata management 

and core vocabularies: 

1 Metadata management 

1.1 Encourage Member States to adopt policies, processes, and repositories for metadata 

management at national,  regional or local level; 

1.2 Refine and build consensus on a way to describe semantic assets,  what we call the 

Asset Description Metadata Schema (ADMS); 

1.3 Setup a federation of semantic asset repositories with interested Member States that 

uses the above-mentioned ADMS specification as a common format for sharing semantic 

asset descriptions. 

1.4 Encourage Member States to endorse and reuse the ADMS specification. 

2 Core vocabularies 

2.1 Raise awareness about the importance to agree on a small set of simplified, reusable,  

context-free core vocabularies as a fundamental semantic basis for interoperable 

electronic public services; 

2.2 Specify a process and methodology for developing core vocabularies; 

2.3 Identify a list of 20-30 core vocabularies to be elaborated in the future and agree on two 

core vocabularies to be specified first; 

2.4 Finalise and build consensus on the Core Person vocabulary, intended to become a core 

vocabulary for any person-related data exchange between public administrations; 

2.5 Encourage Member States to endorse and reuse the core vocabularies. 

This work will be supported by the European Commission, the contractor of the specific Action 

(PwC), and experts from the World Wide Web Consortium (W3C).  

 

In all this, the involvement, active participation, and eventually reuse and endorsement by the 

ISA Member States and the broader e-Government community are critical success factors. For 

this reason, we would like to invite you to take part in a Working Group and Review Group 

and represent the point of view of your Member State while contributing to or reviewing the work 

on the Metadata management and/or core vocabularies. 

http://ec.europa.eu/isa/actions/01-trusted-information-exchange/1-1action_en.htm
http://www.semic.eu/semic/view/documents/adms-specification-v0.6.html
http://www.semic.eu/semic/view/documents/egov-core-vocabularies.pdf
http://www.semic.eu/semic/view/snav/Conformance.xhtml
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 Working Group: as a Working Group member, you actively participate in conference 

calls, look up and contribute information from your Member State, and submit 

comments and suggestions for improvement. 

 Review Group: as a Review Group member, you review the working that has been 

carried out and raise issues as you see fit. 

 

10. Would you like to participate in the initiatives on metadata management and core 

vocabularies? 

a. Yes: please consider myself to be your main contact point to follow up on this initiative 

and contribute as a Working Group member or Review Group member in the following 

 Working Group Review Group 

1.2 Asset Description Metadata Schema     

2.3 Identification of 20-30 Core Vocabularies     

2.4 Core Person Vocabulary     

 

b. No: unfortunately, I cannot commit time to such an initiative. 

 

11. Do you recommend any other persons in your organisation or country who would be 

interested to take part in this survey and follow up on our work? Please include his / 

her contact details. 

 

Last name  

First name  

E-mail address  

Telephone number  

Organisation  

Organisation URL  
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ANNEX II. METADATA MANAGEMENT SURVEY RESULTS 

The results of the metadata management survey are available on the project wiki: 

https://webgate.ec.europa.eu/CITnet/confluence/display/SEMIC/Metadata+Management+Surve

y ) 

 
  

https://webgate.ec.europa.eu/CITnet/confluence/display/SEMIC/Metadata+Management+Survey
https://webgate.ec.europa.eu/CITnet/confluence/display/SEMIC/Metadata+Management+Survey
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ANNEX III. REPOSITORIES CONTROLLED 
VOCABULARIES  

III.1 DIGITALISÉR.DK CONTROLLED VOCABULARIES 

The following table shows the controlled vocabularies of Digitalisér.dk sent by the interviewed 

repository representative. 

 

Digitalisér.dk Controlled Vocabularies  

Resource Type Document, Technical specification/standard, XML Schema, Data Source, 
Software 

XML classification level 
NDR 2.0, NDR 3.0, NDR 3.1, NDR 3.2, Domain, Core Candidate, Core, 

Adopted, Obligatory 

XML usage 
Address, Building, Authority Code, Trade, Land Parcel, Person, OIO 

Core Classification scheme (deprecated) 

Technical Standard 
recommendation level 

Abandon, Abstain, Under Observation, Useable, Recommended, 
Mandatory 

Technical Standard usage 
Microsoft Office 

Excel 97-2003 Worksheet
 

FORM (referred to as 

"Domain/Usage area") 

see 

http://modernisering.dk/da/projekter/forretningsarkitektur/forretningsrefere

ncemodellen_form/ (in Danish) 

 

Document Type (for Resource 

Type = Document)  
article, presentation, link, image, video 

System Access (for resource 

Type = Data Source) 
Yer, No 

Format (for Resource Type = 

Data Source) 
http://api.digitaliser.dk/rest/resourcemetadata/150103 This list can be 
supplemented by direct input 

License (for resource type = 

Software) 

http://api.digitaliser.dk/rest/resourcemetadata/150026 This list can be 

supplemented by direct input 

Operating System (for 
resource type = Software) 

http://api.digitaliser.dk/rest/resourcemetadata/150027 This list can be 
supplemented by direct input 

Programming language (for 

resource type = Software) 
http://api.digitaliser.dk/rest/resourcemetadata/150028 This list can be 
supplemented by direct input 

 

III.2 RIHA CONTROLLED VOCABULARIES 

The following table shows the controlled vocabularies of RIHA sent by the interviewed 

repository representative: 

http://modernisering.dk/da/projekter/forretningsarkitektur/forretningsreferencemodellen_form/
http://modernisering.dk/da/projekter/forretningsarkitektur/forretningsreferencemodellen_form/
http://api.digitaliser.dk/rest/resourcemetadata/150028
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RIHA Controlled Vocabularies  Description Values 

INFOSYS_STAATUS (fixed) States of information systems 

Values indicate position 
of information system in 
it’s life cycle 
(establishment, approval, 
development, use, 
removal from use, etc 

ASUTUS_STAATUS (fixed) States of agencies 

Values indicated state 

the process of 

registering of agency in 

RIHA 

ASUTUS_GRUPP Types of agencies 

Controlled list of values 

from State Registry of 

Agencies is used 

INFOSYSTEEM_GRUPP Types of information systems  

INFOSYSTEEM_LIIK Types of information systems  

INFOSYSTEEM_AKTUALISEERIMINE States of information system: up 
to date or not 

 

ASUTUS_ROLL Roles of agencies  

ASU_KONTAKTISIK_ROLL 
Roles and access rights of 

agencies’ contact persons 
 

INF_KONTAKTISIK_ROLL 
Roles and access rights of 
information systems’s contact 
persons 

 

KONTAKTISIKU_TASE Levels of contact persons 
Operational, Tactical, 

Strategic 

ASU_KONTAKTI_LIIK 
Types of contact persons; optional 
contacts 

 

ASU_KOHUST_KONTAKTI_LIIK Types of contact persons: 
mandatory personnel 

 

TEE_KONTAKTI_LIIK X-road contact person types  

TURBEASTE Security levels of information 
systems 

Low, Medium, High 

TEABE_TERVIKLUS (fixed) Integrity levels T0,T1,T2,T3 

TEABE_KONFIDENTSIAALSUS (fixed) Confidentiality levels K0,K1,K2,K3 

AEGKRIIT_TEABE_KAIDEL (fixed) Operability levels S0,S1,S2,S3 

ASU_INF_SEOS (fixed) Agency is controller or operator of 

information system? 

  

ALUSDOK_LIIK Types of regulatory documents   

ALUSDOK_OIGUS_LIIK Types of regulatory documents 

(laws and regulations) 

  

ARHIIVIVAARTUS (fixed) Archival statuses   

ANDMETE_KOOSSEISU_STAATUS 

(fixed) 

States of data models Approval-related values 

ANDMOBJEKTI_STAATUS (fixed) States of data objects   

XTEE_STAATUS (fixed) X-road states   

ARHIIV_PIDAMISE_VIIS Types of archives   

UUENDAMISE_REGULAARSUS Regularity of update   

INF_KOOSKOLASTAMISE_TYYP 

(fixed) 

Types of approvals   
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RIHA Controlled Vocabularies  Description Values 

KOOSKOLASTAMISE_OTSUS_TYYP 

(fixed) 

Types of approval decisions   

REGISTREERIMISE_OTSUS_TYYP 

(fixed) 

Types of registration decisions   

KLASSIFIKAATOR_OLEK (fixed) States of classifications   

KLA_KOOSKOLASTAMISE_TYYP 

(fixed) 

Types of approvals for 

classifications 

  

KLASSIFIKAATOR_GRUPP Types of classifications   

ISKE_RAKENDAMISE_STAATUS States of Information Security 

System implementation 

  

TAOTLUSE_LIIK (fixed) Types of applications   

TAOTLUSE_STAATUS (fixed) States of applications   

REGISTREERIMISE_OTSUS (fixed) Types of registration decisions   

TEENUS_GRUPP Types of service users   

TEENUS_LIIK (fixed) Types of services   

TEENUSE_STAATUS (fixed) States of services   

TEENUS_KONTAKTISIK_ROLL Service contact person roles   

TEENUS_KASUTAJA_TYYP_KOOD Types of relationships between 

service and agency  

  

KLASSIFIKAATOR_SEISUND States of classifications   

OTSITAV_OIGUS Rights of contact persons   

KLASSIFIKAATOR_INFO_SEOS (fixed) Types of relationships between 

classification and information 

system 

  

KLASSIFIKAATORI_DOK_TYYP Formats of classifications PDF, ODF, XML, 

Correspondence table, 

Other 

KLASS__KEHTESTAMISE_KOOSKOLA

STUSE_OTSUS (fixed) 

Types of decisions at approval of 

classifications 

  

KLASS__LOPETAMISE_KOOSKOLAST

USE_OTSUS (fixed) 

Types of decisions at removal of 

classifications 

  

AMETIKOHA_TAITJA_ROLL (fixed) Roles of positions (of persons)   

TEGUTSEMISE_ALUS Types of grounds for operations   

KLASSIFIKAATOR_VALDKOND Areas of classification   

LIITUMISE_TAOTLUS_STAATUS (fixed) Statuses of agency registration 

applications 

  

PIIRANG_ROLL Restricted access roles   

TEATE_LIIK (fixed) Types of notifications   

INFOSYSTEEM_STAATUS_GRUPP Information system state types   

XMLVARA_ETAPP (fixed) XML asset life cycle stages   

XMLVARA_STAATUS_GRUPP (fixed) XML asset life cycle stages 

(detailed) 

  

XMLVARA_STAATUS (fixed) XML asset life cycle stages 

(detailed) 

  

XMLVARA_KVALITEET XML asset quality classes A, B, C 
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RIHA Controlled Vocabularies  Description Values 

XMLVARA_SEOS_LIIK Types of relationships between 

XML assets 

  

XMLVARA_KATEGOORIA Categories of XML assets  Not in use currently 

XMLVARA_LIIK Types of XML assets   

XMLVARA_DOKUMENT_TYYP Types of documents related to 

XML assets 

  

XML_KONTAKTISIK_ROLL Roles of contact persons related 

to XML assets 

  

III.3 JOINUP CONTROLLED VOCABULARIES 

The following table shows the Joinup taxonomies indicated on the functional specifications od 

the platform accessible at http://www.osor.eu/communities/isa/wiki/ISA-ICP-SPE001-

SpecificationDocument-v2.3.pdf/at_download/file  

 

Joinup Taxonomies (Level 
1) 

Level 2 Level 3 

Development Status 

Planning (empty) 

Pre-Alpha (empty) 

Alpha (empty) 

Beta (empty) 

Production/Stable (empty) 

Mature (empty) 

Conform (empty) 

Categories 

Clustering (empty) 

Communications 

Internet Phone, Email, Fax, Telephony, BBS, 
Ham Radio, Conferencing, Chat, FIDO, 
Streaming, Usenet News, File , haring, 
Synchronization, RSS Feed Readers 

Database Front-Ends, Database Engines/Servers 

Desktop Environment 
K Desktop Environment (KDE), Window 
Managers, 
Gnome, Fonts, Screen Savers 

Education 
Testing, Computer Aided Instruction (CAI), 
Administration, Languages, Library 

Formats and Protocols Data Formats, Protocols 

Internet 

File Transfer Protocol (FTP), Log Analysis, 
Finger, Name Service (DNS), SSH (Secure 
SHell), WWW/HTTP, WAP, Other file transfer 
protocol 

Mobile (empty) 

Multimedia 
Home Theater PC, Cataloguing, Sound/Audio, 
Video, DVD, Graphics 

Office/Business 

Enterprise, Report Generators, Desktop 
Publishing, To-Do Lists, Project Management, 
Office Suites, Insurance, Scheduling, E-
Commerce / Shopping, Knowledge 
Management, Time Tracking, Modelling, 
Financial 

Printing (empty) 

http://www.osor.eu/communities/isa/wiki/ISA-ICP-SPE001-SpecificationDocument-v2.3.pdf/at_download/file
http://www.osor.eu/communities/isa/wiki/ISA-ICP-SPE001-SpecificationDocument-v2.3.pdf/at_download/file
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Joinup Taxonomies (Level 
1) 

Level 2 Level 3 

Scientific/Engineering 

Physics, Mechanical and Civil Engineering, 
Electronic Design Automation (EDA), Bio-
Informatics, Ecosystem Sciences, Simulations, 
Artificial Intelligence, Molecular Science, Earth 
Sciences, Mathematics, Quantum Computing, 
Mapping, Test and Measurement, Linguistics, 
Chemistry, Interface Engine/Protocol Translator, 
Astronomy, Molecular Mechanics, Building 
Automation, Human Machine Interfaces, 
Medical Science Apps., Information Analysis, 
Medical Physics, Visualization, Robotics, 
SCADA 

Security 
Anti-Spam, Anti-Malware, Anti-Virus, 
Cryptography, Password manager 

Social Sciences Genealogy, Psychology, Voting, History, Politics 

Software Development 

Collaborative development tools, Compilers, 
Profiling, Source code browsing, Agile 
development tools, Binary editors, Virtual 
Machines, ORM (Object-relational mapping), 
Version Control, Cross Compilers, Application 
Servers, Algorithms, User Interfaces, 
Templates, Source code analysis, Modeling, 
Testing, Assemblers, Design, Code Generators, 
Documentation, Usability, Build Tools, Quality 
Assurance, Interpreters, Object Oriented, Object 
Brokering, Debuggers, Libraries, CASE, Source 
code review, I18N (Internationalization), L10N 
(Localization), Frameworks 

System 

System Shells, Installation/Setup, Power (UPS), 
Clustering, Distributed Computing, Cron and 
scheduling, Systems Administration, OS 
distribution, Hardware, Networking, Benchmark, 
Software Distribution, 
Embedded systems, Storage, Home 
Automation, Boot, Search, Filesystems, 
Logging, Operating System Kernels, Emulators 

Terminals Telnet, Serial, Terminal Emulators/X Terminals 

Text Editors 

Computer Aided Translation (CAT), Word 
Processors, Documentation, Integrated 
Development Environments (IDE), Emacs, 
Vi/Vim, Text Processing 

Other/Nonlisted Topic (empty) 

Country 

European Countries 
Albania, Austria, Belgium, Bosnia and 
Herzegovina...., Sweden, Switzerland, Turkey, 
United Kingdom 

Other Countries 

Other European Countries, Pan European, EU 
Institutions, Internal Organizations, Africa, Asia, 
Central and South America, North America, 
Oceania 

Domains 
 

Culture 
Architecture, Languages, Library Science, 
Multilingualism, Religion, Culture (other) 

Economy 

Accounting, Agriculture, Customs, Energy, 
Enterprise, Employment, Fisheries and Maritime 
Affairs, Internal Market, Procurement, Taxation, 
Trade, Economy (other) 

EU Affairs 
Budget, External Relations, Foreign and 
Security Policy, Regional Policy, EU Affairs 
(other) 

Environment 
Biodiversity, Pollution, Waste, Water, 
Environment (other) 
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Joinup Taxonomies (Level 
1) 

Level 2 Level 3 

Health 
Diseases, Food Safety, eHealth, 
Pharmaceutics, Health (other) 

Information Society 
Audiovisual and Media, Communications, 
Internet, Information Society (other) 

Justice Crime, Internal Security, Law, Justice (other) 

Research and 
Innovation 

Biology, Chemistry, Engineering, Geography, 
Social Sciences, Research and Innovation 
(other) 

Social Affairs 
Consumers, Development, Education, 
eInclusion, Employment, Youth, Social Affairs 
(other) 

Other (empty) 

Intended Audience 

Developers (empty) 

End Users/Desktop (empty) 

Other Audience (empty) 

System Administrators (empty) 

Issue Severity 

Blocker (empty) 

Critical (empty) 

Major (empty) 

Normal (empty) 

Minor (empty) 

Trivial (empty) 

Issue Type 

Bug (empty) 

Improvement (empty) 

New Feature (empty) 

Support (empty) 

Task (empty) 

Languages 

Bosnian, Bulgarian, ... 
French, German, 
Greek, ... Turkish, 
Other 

(empty) 

Licenses 
 

European Union Public 
License (EUPL) 

(empty) 

Apache Software 
License 2.0 

(empty) 

Artistic License (Perl) (empty) 

BSD License 2.0 (empty) 

GNU General Public 
License (GPL) 

(empty) 

GNU General Public 
License (GPL) 2.0 

(empty) 

GNU General Public 
License (GPL) 3.0 

(empty) 

GNU Lesser General 
Public License (LGPL) 
2.1 

(empty) 

MIT License (empty) 

Mozilla Public License 
(MPL) 1.1 

(empty) 

Public Domain (empty) 
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Joinup Taxonomies (Level 
1) 

Level 2 Level 3 

Other Licenses 

OSI Approved, IBM Public License, Intel Open 
Source License, Jabber Open Source License, 
MITRE Collaborative Virtual Workspace License 
(CVW), MIT/X Consortium License, Mozilla 
Public License (MPL), Mozilla Public License 
(MPL) 1.0, Nethack General Public License, 
Nokia Open Source License, Python License, 
QT Public License (QPL), Ricoh Source Code 
Public License, Sleepycat License, Sun Internet 
Standards Source License, Vovida Software 
License, zlib/libpng License, Other 

Operating Systems 

Other Apple, Inc. Mac OS X, Mac OS X Server , Other Apple, Inc. 

DOS DR-DOS, FreeDOS, MS-DOS, Other DOS 

IBM AIX, MVS, OS/400 

Microsoft Windows 
3.x, 95 / 98 / Me, NT / 2000, XP, 2003, Vista, 
2008, 7 

POSIX / UNIX BSD, GNU, GNU / Linux, Other POSIX / UNIX 

Mobile 
Android, BlackBerry OS, Cisco IOS, Palm OS, 
Windows Mobile, Other Mobile 

Other Environment (empty) 

Programming Language 
 

C (empty) 

C# (empty) 

Java (empty) 

JavaScript (empty) 

Perl (empty) 

PHP (empty) 

PL/SQL (empty) 

Python (empty) 

Ruby (empty) 

Zope (empty) 

Other 

ASP, ASP .NET, Ada, APL, Assembly, C++, 
Cold Fusion, Delphi/Kylix, Eiffel, Erlang, Euler, 
Euphoria, Forth, Fortran, Lisp, Logo, ML, 
Modula, Objective C, Object Pascal, Pascal, 
Pike, Progress 4GL, Prolog, REBOL, Rexx, 
Scheme, Simula, Smalltalk, Tcl, Unix Shell, 
Visual Basic, Visual Basic .NET, XBasic 

Nature of documentation 

Annual report of 
activities 

(empty) 

Article (empty) 

Audit/Parlamentary 
reports and evaluations 

(empty) 

Book (empty) 

Booklet (empty) 

Conference-seminar- 
meeting proceeding 

(empty) 

Guide (empty) 

Independent reports 
and studies 

(empty) 

Legal document (empty) 

Manual (technical 
documentation) 

(empty) 

Official reports and 
studies 

(empty) 

Other (empty) 
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Joinup Taxonomies (Level 
1) 

Level 2 Level 3 

Package (didactic kit, 
software, CD-Rom...) 

(empty) 

Policy/Strategy papers (empty) 

Standard (empty) 

Statement (empty) 

Surveys (empty) 

Technical report (empty) 

Thesis (empty) 

Unpublished work (empty) 

Document license 

Copyright (empty) 

Copyleft (empty) 

Creative commons (empty) 

GPL (empty) 

Other (empty) 

Type of initiative 

Project or service (empty) 

Network (empty) 

Strategic initiative (empty) 

Award scheme (empty) 

Promotion/awareness 
campaign 

(empty) 

Other (empty) 

Scope 

Cross-border (empty) 

International (empty) 

Local (city or 
municipality) 

(empty) 

National (empty) 

European (empty) 

Pan-European (empty) 

Regional (sub-national) (empty) 

Case status 

Not applicable / Not 
available 

(empty) 

Research (empty) 

Pilot (empty) 

Implementation (empty) 

Operation (empty) 

On hold (not operating) (empty) 

Ended (empty) 

Type of service 

Not applicable / Not 
available 

(empty) 

Awareness-raising 
information 

(empty) 

Training and education (empty) 

Content provision (empty) 

IT Infrastructures and 
products 

(empty) 

Participation (empty) 

Inclusive services of 
general interest 

(empty) 

Other (empty) 

Overall 
Public administration (empty) 

Private sector (empty) 
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Joinup Taxonomies (Level 
1) 

Level 2 Level 3 

implementation 
approach 

Non-profit sector (empty) 

Partnerships between 
administration and/or 
private sector and/or 
nonprofit sector 

(empty) 

Technology choice 

Proprietary technology (empty) 

Standards-based 
technology 

(empty) 

Mainly (or only) open 
standards 

(empty) 

Accessibility-compliant 
(minimum WAI AA) 

(empty) 

Open source software (empty) 

Not applicable / Not 
available 

(empty) 

Funding source 

Public funding EU (empty) 

Public funding national (empty) 

Public funding regional (empty) 

Public funding local (empty) 

Private sector (empty) 

Charity, voluntary 
contributions 

(empty) 

Implementation cost 

Not applicable / Not 
available 

(empty) 

€1-5,000 (empty) 

€5-15,000 (empty) 

€15-49,000 (empty) 

€49-299,000 (empty) 

€300-499,000 (empty) 

€500-999,000 (empty) 

€1,000,000-5,000,000 (empty) 

€5,000,000-10,000,000 (empty) 

Larger than 
€10,000,000 

(empty) 

Yearly cost 
 

Not applicable / Not 
available 

(empty) 

€1-49,000 (empty) 

€49-299,000 (empty) 

€300-499,000 (empty) 

€500-999,000 (empty) 

€1,000,000-5,000,000 (empty) 

€5,000,000-10,000,000 (empty) 

Larger than 
€10,000,000 

(empty) 

Return on investment 

Not applicable / Not 
available 

(empty) 

€1-5,000 (empty) 

€5-15,000 (empty) 

€15-49,000 (empty) 

€49-299,000 (empty) 

€300-499,000 (empty) 

€500-999,000 (empty) 

€1,000,000-5,000,000 (empty) 
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Joinup Taxonomies (Level 
1) 

Level 2 Level 3 

€5,000,000-10,000,000 (empty) 

Larger than 
€10,000,000 

(empty) 

Factsheet topic 
 

Actors (empty) 

Areas (empty) 

The Future of 
eInclusion 

(empty) 

eServices for 
Administration 

(empty) 

Country profile (empty) 

Digital Literacy and 
Competences 

(empty) 

e-Accessibility (empty) 

e-Inclusion Challenges (empty) 

e-Inclusion and Cultural 
Diversity 

(empty) 

eServices for 
Businesses 

(empty) 

eServices for citizens (empty) 

Geographic digital 
divide 

(empty) 

History (empty) 

Inclusive eGovernment (empty) 

ICT & Ageing (empty) 

Infrastructure (empty) 

Internal Services (empty) 

Legal Framework (empty) 

National infrastructure (empty) 

Research in Practice (empty) 

Society (empty) 

Strategy (empty) 

Who is who (empty) 

Asset assistant chapters 

Requirements Analysis (empty) 

Concept & 
Specification 

(empty) 

Reusing existing assets (empty) 

Development of a new 
asset 

(empty) 

Avoiding Semantic 
Conflicts 

(empty) 

Prototype (empty) 

Asset status 
Unpublished (empty) 

Development (empty) 

Models 

UML (empty) 

UMM (empty) 

BPMN (empty) 

FMC (empty) 

Other (empty) 

Syntactical specification 

XML Schema (empty) 

Relax NG (empty) 

Schematron (empty) 

WSDL (empty) 
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Joinup Taxonomies (Level 
1) 

Level 2 Level 3 

ebXML Process Def. (empty) 

Other (empty) 

Semantic specification 

Codelists (empty) 

Mappings (empty) 

Taxonomy (empty) 

Ontology (empty) 

Other (empty) 

Abstract specification 
Core Components (empty) 

Other (empty) 

 


