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Abstract (English) 

To implement INSPIRE, appropriate guidelines are required to enable Member States to 

set up registries and link them to the central INSPIRE registers. This study proposes an 

architecture for an INSPIRE Register Federation based on existing standards and 

technologies. The proposed architecture makes use of best practice technologies, e.g. 

as implemented by the UK Government Linked Data Registry [UKGovLD] or the INSPIRE 

Registry [INS-REG]. 

 

It recommends to implement registers based on linked data standards and suggests 

different kinds of connection types. A proposed API supports concepts for access, life 

cycle management, resource filtering, search, query and validation. 

 

Three exchange formats with different levels of expressiveness are proposed based on 

vocabularies using the Resource Description Framework (RDF): a core vocabulary, a 

thematic vocabulary and a full vocabulary. Use cases related to code lists have been 

considered as exemplars and are used throughout the study to illustrate the proposed 

concepts. 

 

 

 

Résumé (Français) 

Afin d’implémenter INSPIRE, des directives techniques adaptées sont indispensables 

pour que les Etats-Membres puissent déployer des registres et les lier aux registres 

centraux d’INSPIRE. Cette étude propose une architecture pour une fédération de 

registres INSPIRE basée sur les standards et technologies existantes. L’architecture 

résultante s’appuie sur les technologies les plus reconnues, telles que celles 

implémentées dans le Registre du Web des Données du Gouvernement du Royaume Uni 

[UKGovLD] ou celui d’INPSIRE [INS-REG].    

 

L’étude suggère d’implémenter des registres basés sur les standards du Web de 

Données et suggère différents types de connections. La proposition d’une Interface de 

Programmation (API) inclut les concepts tels que l’accès, la gestion du cycle de vie, le 

filtrage des ressources, la recherche, l’interrogation ou encore la validation.  

 

Trois formats d’échange avec des niveaux progressifs d’expressivité sont proposés. Ils 

sont basés sur des vocabulaires utilisant le modèle de graphe RDF (Resource 

Description Framework): un vocabulaire de base commun, un vocabulaire thématique 

et enfin le vocabulaire complet. Un cas d’utilisation basé sur les listes de codes a été 

considéré dans cette étude comme particulièrement représentatif et utilisé comme tel 

pour illustrer les concepts présentés.  
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Executive Summary (English) 

Background 

Directive 2007/2/EC came into force on 15 May 2007 and aims to create a European 

Union (EU) spatial data infrastructure (INSPIRE) [INSPIRE Directive]. This will enable 

the sharing of environmental spatial information among public sector organisations, 

better facilitate public access to spatial information across Europe and assist in policy-

making across boundaries.  

 

The Member States are obliged to share existing spatial datasets that are in scope with 

34 spatial data themes defined in the INSPIRE Directive. Providing and using the 

datasets requires access to further items like code lists, code values, feature concepts, 

etc. These items are managed in registers, whereas access to a register is provided by 

a registry service. 

 

A central registry service providing common registers is already operated by the 

European Commission, e.g. to manage code lists, as laid down by the implementing rule 

for the interoperability of spatial data sets and services [ISDSS]. Where Member States 

extend these code lists, they are obliged to make available the extended allowed values 

in a national register. To support wider use cases beyond the spatial domain, further 

information like thematic vocabularies, such as those provided by EU institutions and 

bodies, need to be aligned to the register content. In order to support these uses cases, 

the relevant registers need to be connected in an agreed architecture. Although broad 

experience exists in operating different types of registry services, there are still a 

number of open issues when it comes to connecting various registers to a register 

federation. 

 

The Commission, in agreement with the Member States, set up the INSPIRE 

Maintenance and Implementation Framework [INSPIRE MIF]. A temporary group of 

experts (MIWP-6 sub-group) has been constituted to develop Technical Guidelines for 

registries and registers, including registry federations which connect the central INSPIRE 

registry and national registries. 

 

The present study has been initiated to support this group in its tasks by providing 

reference material and to make a proposal for an architecture for an INSPIRE Register 

Federation.  

Methods 

Reference material about existing registry implementations has been collected from 

selected Member States (Germany, Sweden, Slovakia and United Kingdom) and EU 

Institutions and Bodies (Joint Research Centre, European Environment Agency and EU 

Publication Office) to collect use cases and to identify best practices. Existing standards 

and technologies were selected for the proposed architecture, based on their 

interoperability within and beyond the spatial community. As highly prioritised use cases 

by the Member States and EU Institutions and Bodies, those use cases related to code 

lists have been considered consistently throughout the study for the evaluation and 

illustration of the proposed architecture. These use cases are also complex enough to 

serve as exemplars for other use cases. A draft of the proposed architecture has been 

presented to INSPIRE stakeholders at a webinar, and the feedback from this webinar 

has been incorporated into the final report. 

Results 

This study recommends that registers be implemented based on linked data concepts 

using the ‘Linked Data Platform’. Using this as baseline for the architecture of the 



 
 

Proposal for an INSPIRE Register Federation Architecture – D.2 Final Study Report 

December 2014 IX 

INSPIRE Register Federation enables a wide audience, including actors beyond the 

spatial domain, to easily reuse the information provided. To integrate registers into the 

INSPIRE Register Federation, different types of register connections based on HTTP 

technologies or SPARQL endpoints are shown. To constitute the INSPIRE Register 

Federation, it is recommended that a ‘Register of Registers’ be established at the EU 

level containing metadata about all registers in the federation. Different topology 

scenarios are shown which can be used to build the register federation. 

To allow access to the registers in the federation and their content, an application 

programming interface (API) and supported exchange formats are required. The 

proposed architecture supports API concepts for access, life-cycle management, 

resource filtering, search, query and validation. 

 

Three exchange formats with different levels of expressiveness are proposed based on 

vocabularies using the Resource Description Framework (RDF): A core vocabulary 

provides a simple view and way to access the managed items of a register. A thematic 

vocabulary enables interoperability for the exchange of the registered items. The 

thematic vocabulary has to be defined for each item type, e.g. for code lists and code 

values. In addition, a full vocabulary corresponding to ISO 19135 is recommended in 

order to access full registration metadata. 

 

The Simple Knowledge Organization System (SKOS) was selected as thematic 

vocabulary to represent code list and code values within the INSPIRE Register 

Federation [SKOS]. 

Conclusions 

This study recommends an INSPIRE Register Federation Architecture based on existing 

standards and technologies. The proposed architecture makes use of best practice 

technologies, e.g. as implemented by the UK Government Linked Data Registry 

[UKGovLD] or the INSPIRE Registry [INS-REG]. The recommended architecture 

supports both, the sophisticated use cases of INSPIRE as well as the common 'linked 

data' use cases. Nevertheless, additional testing (test-bed) and decision making is 

required by the MIWP-6 sub-group to prepare Technical Guidelines for an INSPIRE 

Register Federation. 
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Résumé exécutif (Français) 

Contexte 

La Directive 2007/2/EC est entrée en vigueur le 15 Mai 2007 et a pour objet la création 

d’une infrastructure d'information géographique dans l’Union Européenne (INSPIRE) 

[INSPIRE Directive]. Elle devrait permettre le partage d’informations géographiques 

dans le domaine de l’environnement entre autorités publiques, et mettre l’information 

géographique à disposition du public en Europe et enfin contribuer aux processus de 

décision transfrontaliers.   

 

Les Etats-Membres sont tenus de partager les données géographiques existantes qui 

relèvent de l’un des 34 thèmes de données géospatiales. Fournir et utiliser les jeux de 

données nécessite l’accès à des informations complémentaire comme les listes de codes, 

leurs valeurs autorisées, les concepts des entités, etc. Ces informations additionnelles 

sont gérées dans des registres dont l’accès est fourni par un service de registre. 

 

La Commission Européenne opère déjà un service de registre centralisé donnant accès 

à plusieurs registres communs, tels que les listes de code requises par la règle de mise 

en œuvre concernant l'interopérabilité des séries et des services de données 

géographiques [ISDSS]. Dans le cas de figure où les Etats-Membres désirent étendre la 

portée de ces listes de codes, ils ont l’obligation de mettre à disposition dans un registre 

national les valeurs de codes ajoutées. Afin de couvrir un champ plus large que celui du 

domaine géospatial, des informations supplémentaires comme les vocabulaires 

thématiques fournis par les institutions et organes communautaires doivent être alignés 

sur le contenu du registre. En support à ces cas d’utilisation, les registres concernés se 

doivent dès lors d’être connectés sur base d’une architecture agréée. Bien qu’il existe 

déjà une large pratique dans l’exploitation de différents types de services de registre, il 

demeure un certain nombre de zones d’ombres pour la connexion de différents registres 

sur un registre fédéré.  

 

La Commission, de commun accord avec les Etats-Membres, a mis en place le cadre 

nécessaire à la maintenance et l’implémentation  d’INSPIRE [INSPIRE MIF]. Un groupe 

d’experts mandaté à titre provisoire (le sous-groupe MIWP) a été créé afin de 

développer les directives techniques pour les registres, en incluant les registres fédérés 

assurant la connexion entre le registre central d’INSPIRE et les registres nationaux. 

La présente étude a été initiée afin de venir en aide à ce groupe en mettant à disposition 

un corpus de matériel de référence ainsi qu’une proposition pour l’architecture d’un 

service INSPIRE fédéré.     

Méthodes 

Du matériel de référence sur des installations existantes de registres a été recueilli 

auprès de quelques Etats-Membres (Allemagne, Suède, Slovaquie et Royaume Uni) ainsi 

qu’auprès des institutions et organes communautaires (Centre Commun de Recherche, 

Agence Européenne de l’Environnement, Office Européen des Publications) afin de 

collecter des cas d’utilisation et d’identifier les bonnes pratiques. Les standards et 

technologies existantes ont été choisis pour définir l’architecture proposée, sur base de 

leur valeur en terme d’interopérabilité au sein et au-delà du domaine géospatial. Les 

cas d’utilisation considérés comme prioritaires par les Etats-Membres et les institutions 

et organes communautaires sont ceux qui concernent les listes de codes. Ils servent à 

évaluer et illustrer l’architecture proposée. Ils sont suffisamment complexes pour servir 

aussi d’exemples à d’autres cas d’utilisation. Une version préliminaire de l’architecture 

proposée a été présentée à la communauté INSPIRE au cours d’un séminaire Web, et 

les réactions sont incluses dans ce rapport final. 
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Résultats 

Cette étude recommande d’implémenter des registres sur base des concepts du Web de 

Données et en utilisant la plateforme qui les supporte. S’appuyant sur cette 

recommandation pour l’architecture du Registre Fédéré d’INSPIRE, on s’assure une plus 

large audience touchant les domaines au-delà du seul secteur géospatial et on réussit à 

réutiliser les mêmes informations. Différents types de connexions basés les technologies 

http ou les points d’extrémité SPARQL permettant de les connecter au Registre Fédéré 

d’INSPIRE sont présentés.  Afin de constituer le Registre Fédéré d’INSPIRE, il est 

recommandé de configure un «registre de registres» au niveau européen, comprenant 

les métadonnées décrivant tous les registres faisant partie de la fédération. Différents 

scenarios de topologie sont décrits pour permettre de construire la fédération de 

registres.  

Afin de permettre l’accès aux registres et à leur contenu au sein de la fédération, une 

Interface de Programmation (API) et des formats d’échange sont indispensables. 

L’architecture proposée supporte les concepts d’Interface de Programmation tels que 

l’accès, la gestion du cycle de vie, le filtrage des ressources, la recherche, l’interrogation 

ou encore la validation. 

 

Trois formats d’échange avec des niveaux progressifs d’expressivité sont proposés. Ils 

sont basés sur des vocabulaires utilisant le modèle de graphe RDF (Resource Description 

Framework): un vocabulaire de base commun propose une vue simplifiée ainsi que la 

manière d’accéder aux objets gérés dans un registre. Un vocabulaire thématique permet 

l’interopérabilité nécessaire à l’échange d’objets entre registres. Le vocabulaire 

thématique doit être défini pour chaque type d’objet, par exemple pour les listes de 

codes et leurs valeurs. En outre, afin d’accéder aux métadonnées complètes 

d’enregistrement, un vocabulaire complet suivant la norme ISO 19135 est recommandé. 

 

Le Simple Knowledge Organization System (SKOS) a été choisi comme vocabulaire 

thématique pour représenter les listes de codes et leurs valeurs au sein du Registre 

Fédéré d’INSPIRE [SKOS]. 

Conclusions 

Cette étude propose une architecture pour la réalisation d’un Registre Fédéré d’INSPIRE 

sur base des standards et technologies existantes.  L’architecture proposée exploite au 

mieux les bonnes pratiques en matière de technologies, comme celles utilisées par dans 

le Registre du Web des Données du Gouvernement du Royaume Uni [UKGovLD] ou celui 

d’INPSIRE [INS-REG]. L’architecture recommandée convient tant aux cas d’étude 

complexes d’INSPIRE qu’aux plus simples cas du Web de Données. Néanmoins des tests 

supplémentaires (à travers une installation d'essai) ainsi qu’une approbation formelle 

de la part du sous-groupe MIWP-6 sont indispensables avant que des directives 

techniques pour la création d’un Registre Fédéré d’INSPIRE puissent être préparées.   
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Preface 

The Commission, in agreement with the Member States, did set up the INSPIRE 

Maintenance and Implementation Framework [INSPIRE MIF].  

One of the activities in the proposed INSPIRE maintenance and implementation work 

programme (MIWP) is related to registries and registers [MIWP-6]. 

A central INSPIRE registry (http://inspire.ec.europa.eu/registry) currently containing 

registers for e.g. code lists, feature concepts, the INSPIRE themes, application schemas 

and glossary, has been set up by the JRC. To implement INSPIRE, Member States need 

to set up their own registries/registers and link them to the central INSPIRE 

registry/registers. 

Among other things, task MIWP-6 of the MIWP aims at 

 Developing technical guidelines and best practices explaining how to build 

registries and how to link them to EU registry. 

 Setting up a test-bed for connecting national registries to the central INSPIRE 

registry 

 Setting up a registry of registries that contains metadata for registries/registers 

in the Member States 

To more clearly define the scope of MIWP-6, a workshop was held on 22-23 January 

2014. The presentations and minutes of the workshop are available on the MIG 

collaboration space [WS 2014] [WS 2014 Docs].  

The intention of this study is to further elaborate the outcomes of the workshop 

concerning registry federation aspects and to provide the basis for further discussions 

in a MIG sub-group on registries and registers. 

Within this deliverable (D.2) a report proposing an architecture for an INSPIRE Register 

Federation including the central INSPIRE registers, registers in the Member States (at 

national and subnational level) and registers maintained by European Bodies as well as 

the proposed registry of registries will be provided. 
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Glossary 

 

 

addition insertion of an item into a register 

 

clarification non-substantive change to a register item [ISO 19135] 

 

NOTE A non-substantive change does not change the 

semantics or technical meaning of the item. A 

clarification does not result in a change to the 

registration status of the register item. 

 

code list value domain including a code for each permissible 

value [ISO 19136] 

 

code value code of a permissible value of a value domain 

 

conceptual model model that defines concepts of a universe of discourse 

[ISO 19101] 

 

control body group of technical experts that makes decisions 

regarding the content of a register [ISO 19135] 

 

entity real-world phenomenon [DS-D2.5] 

 

NOTE In the context of this study the term ‘entity’ is 

used for the thing that will be registered. The entity 

might exists prior to its registration and may have its 

own identifier. After registration the entity can be seen 

as a part of an item.  

 

interoperability possibility for spatial data sets to be combined, and for 

services to interact, without repetitive manual 

intervention, in such a way that the result is coherent 

and the added value of the data sets and services is 

enhanced [INSPIRE Directive] 

 

item An item is an element that can be managed in a register.  

 

NOTE In the context of this study the item contains the 

registration metadata and relation to the entity that has 

been registered.    

 

item class set of items with common properties [ISO 19135] 

 

NOTE Class is used in the context of this study to refer 

to a set of instances, not the concept abstracted from 

that set of instances. 

 

metadata data about data [ISO 19115] 

 

multilingual in or using several languages [Oxford Dictionary] 
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retirement declaration that a register item is no longer suitable for 

use in the production of new data [ISO 19135] 

 

NOTE The status of the retired item changes from 

‘valid’ to ‘retired’. A retired item is kept in the register 

to support the interpretation of data produced before its 

retirement.  

 

registration assignment of a permanent, unique (in the register), 

and unambiguous identifier to an item [ISO 19135] 

 

register set of files containing identifiers assigned to items with 

descriptions of the associated items [ISO 19135] 

 

register owner organisation that establishes a register [ISO 19135] 

 

register manager organisation to which management of a register has 

been delegated by the register owner [ISO 19135] 

 

registry information system on which a register is maintained 

[ISO 19135] 

 

registry service service that provides access to a register 

resource anything that might be identified by a URI [WEBARCH]. 

 

NOTE Dereferencing of the URI will return a 

representation of the resource in a well-known 

representation. Resources in this context can be 

registers, items and registered entities. 

 

submitting organisation organisation authorised by a register owner to propose 

changes to the content of a register [ISO 19135] 

 

supersession replacement of a register item by one or more new 

items [ISO 19135] 

 

NOTE The status of the replaced item changes from 

‘valid’ to ‘superseded.’  A superseded item is kept in the 

register to support the interpretation of data produced 

before its supersession.  

 

theme grouping of spatial data according to Annex I, II and III 

of the INSPIRE Directive 
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1. Purpose, user stories and use cases of the INSPIRE 
Register Federation 

 

The general use case of a register is to maintain entities on which data products and 

services can be based on. The term ‘entity’ is used here in an abstract sense referring 

to any kind of information e.g. a code, a code list, a vocabulary etc. 

 

Within this study the focus lies on the aspects that are specific for the INSPIRE use case 

of a federated register/registry.  

 

To obtain widely harmonized interoperable data sets and services within INSPIRE, it is 

required to maintain common information elements, such as codes, which data and 

service providers use/refer to in their products.  

 

Registries and registers are used to maintain these information elements on different 

administrative levels (e.g. European, national level) and in different thematic 

domains/contexts.  

 

While the maintenance of information elements in a single registry or register is already 

in practice, it still needs to be investigated how to use, provide and maintain such 

information elements or sets of information elements that have logical relations or 

dependencies but are held in distinct and possibly distributed registers. 

 

According to the INSPIRE workshop in Ispra [WS 2014] the management of code lists 

and codes in an INSPIRE Register Federation is a prioritised use case. This study focuses 

on this use case, but not without noting that the results are transferable to other areas. 
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1.1. General Purposes and Requirements 

 

A list of general purposes and related requirements for the items and resources 

managed by registries is given below (adapted from section 5 ‘Controlled Vocabularies 

– Purpose, Concepts, Principles and Structure’ to the registry context [ANSI/NISO 

Z39.19]). 

 

 

Purpose Requirements 

Identification According to ISO 19135, a register is “a set of files containing 

identifiers assigned to items with descriptions of the associated 

items” [ISO19135]. 

 

For example, identifier of code values are referenced by INSPIRE 

data sets to assign their meaning to spatial objects. These code 

values are required to be unique, unambiguous and permanently 

identifiable. 

 

Label and 

browse 

To present resources to users, applications must be able to label 

them. Consistent and clear resource hierarchies are required to 

help users locating the desired resources. 

Language The resources provided by the INSPIRE Register Federation 

should be suitable to be used in a cross-border context. Labels 

and descriptions shall be presented preferably in the user’s 

language. It should be possible to add additional translations. 

Relationships The resources provided by the INSPIRE Register Federation may 

have semantic relations with one another. For example, code 

values should be provided together with their hierarchical 

relations if they have a “broader” or “narrower” relation with each 

other. 

Retrieval The resources provided by the INSPIRE Register Federation must 

be accessible by both humans and machines for further 

processing.  

Consistency The resources provided by the INSPIRE Register Federation 

should be consistent and reliable from a thematic point of view as 

well as form a technical point of view concerning the technical 

provision.  
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1.2. User stories 

 

User stories 

User story ‘simple display of a code value’  

 

An application processing INSPIRE data shall be able to display the code value to a 

user. This requires to retrieve code value metadata, including: 

 label 

 definition 

 potentially translations of label, definition in the user’s language 

 

User story ‘display thematic context of a code value’  

 

An application supporting thematic contexts of INSPIRE data shall be able to display 

hierarchical relationships of code values. This requires to query for related code 

values, e.g. asking for narrower values of forest (land cover) shall give result list of: 

broadleaf forest, coniferous. 

 

 access to hierarchy of related code values (e.g. by link or query) 

 

User story ‘management of code values’  

 

Applications that support management of code values shall be able to retrieve and 

display the following information about the code values.  

 the label, 

 the definition,  

 the current status,  

 the code list that contains the code 

 the level on which the code is governed (‘INSPIRE - governed code list’ or 

‘externally governed code list’ e.g. MS level) 

 if relations to other codes exist: 

o the graph of related codes 

o the type or relation 

 if relations to other versions exist 

o the graph of related versions 

 if the information elements are provided in other languages or translations 

exist 

 potentially translations of label, definition in the user’s language 

 

 

User story ‘validation’ 

 

Within the INSPIRE data specifications [ISDSS] feature attributes are associated with 

code lists. To validate if an INSPIRE data set uses correct codes, for each code the 

following details are relevant: 

 

 if the used code value exists 

 if the status of the code value is “valid” 

 if the code value is either  

o a member of the code list that is associated with the feature attribute 

or 

o a member of a code list that is a valid extension of the code list that is 

associated with the feature attribute 
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Example 1: The INSPIRE Theme ‘Cadastral Parcels’ defines a feature type 

‘CadastralZoning’ that has an attribute ‘level’. This attribute is associated to the code 

list ‘CadastralZoningLevelValue’1. This code list has three members (‘1st order’, ‘2nd 

order’ and ’3rd order’) and is not extensible. All of these code values have the status 

‘valid’. This code list is also defined to be ‘not extensible’. Hence no other codes shall 

be referenced from ‘CadastralZoning/level’ in an INSPIRE conformant data set. 

 

Example 2:  

The INSPIRE code list “Natural Hazard Category” is defined to be extensible with 

narrower values. So a member state may define a thematic extension by extending 

codes of this code list, e.g. the code value “flood” is extended by the narrower values 

“storm flood”, “flash flood” and “river flooding”. The member state provides the code 

list extensions in a national register.  

 

To validate a dataset using this code list an application validates the code values 

used in the dataset, if they are valid members of the code list “Natural Hazard 

Category”: 

 

 The validation should succeed when validating the code value “flash flood” as 

it is a valid extension. 

 The validation should fail when validating the code value “autumn flood”, 

because it an unpublished and therefore invalid code value in INSPIRE. 

 The validation should fail when validating the code value “Airport Traffic 

Zone” even though it is a valid code in INSPIRE, but it is member of another 

code list. 

 

 

This use case is relevant to web applications where a human user enters a code by 

URI but also to an API to be used by an application that validates large amount of 

codes. 

 

User story ‘access the register/registry federation’  

 

To avoid the need for any system-specific knowledge, the user shall interact with the 

federation on a basis of an agreed architecture. This architecture shall be based on a 

conceptual model with corresponding representations and operations.  

 

Example:  

In the context of the national environment reporting (e.g. water framework directive) 

the European Commission receives datasets on national water bodies from all member 

states. A part of the code list use by the datasets are maintained in member state 

registers. To process the datasets, e.g. to evaluate the current conditions of the water 

bodies the European Commission has to access registers of different member states 

to receive the referenced code value meta data.  

 

User story ‘discover register/registry federation to find designated code for a 

domain’ 

 

A user creates a new data set which requires a spatial feature attribute to be 

populated with a code of an associated code list which is extensible. 

 

 The user navigates to the associated code list in the INSPIRE Registry using 

the URI identifier for that code list. 

                                           
1 http://inspire.ec.europa.eu/codelist/CadastralZoningLevelValue 
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 Starting from this code list the user explores the extensions of this code list 

that are available within the federation.  

This may require a query function to be provided. It is probably useful to 

filter for certain extensions, e.g. to request only such extensions provided on 

the European level and by the user’s own MS. 

 Each available extension shall provide information for which domain this 

extension is provided. 

 The user explores the codes of the available code lists and selects a code from 

one of the lists which he then assigns to the spatial feature attribute of the 

newly created data set.  

 

User story ‘relate codes/code lists to the INSPIRE context’ 

 

The user is a maintainer of a register that provides thematic information, e.g. code 

lists defined by European legislation. These code lists are already maintained 

according to their thematic context and are in use by other use cases outside of the 

INSPIRE context. The usage of these code lists within the INSPIRE data models is an 

additional use case, for which the code lists shall be made available within the 

federation. 

 

User story ‘extending the federation’. 

 

A Member state wants to extend a code list of the INSPIRE Registry and provide this 

list within the federated INSPIRE context. The Member state has already put a register 

into place. To add the register and the code list to the federation, the register 

maintainer needs to know how to join the federation, what registers and items 

can/should be extended and the mechanisms / recommendations to implement this.  

 

User story ‘maintenance in a federated system’ 

 

Registers and their content are subject to maintenance procedures which implicate 

changes that have effects on dependent elements. Within a federated system the 

consistency of all elements has to be asserted and therefore adequate mechanisms 

need to be in place to allow the maintenance with respect to changes on any level.  

   

Example:  

Code ‘A’ is a direct member of a code list maintained by the INSPIRE Registry. Code 

‘B’ is a narrower code of ‘A’ defined in a valid extending of this code list in a MS 

Registry. Both codes have currently the status ‘valid’. If code ‘A’ changes form ‘valid’ 

to ‘retired’ in the INSPIRE Registry, what will be the effect on the narrower code ‘B’ 

defined in the MS Registry.  
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1.3. Federation use cases 

 

Taking into account the presented user stories, 6 uses cases for the INSPIRE Register 

Federation are defined below. These use cases will be revisited for evaluation in chapter 

4. 

 

Use cases descriptions 

UC 1 – MS provides extended code list 

 

A Member State wants to provide an extended code list within a national register 

that is connected to the INSPIRE Register Federation. 

 

UC 2 – label code value 

 

An application wants to label a code value regardless of whether the code value is 

maintained in the INSPIRE code list register or in a national extended register. 

 

UC 3 – retrieve all code values of an (extended) code list 

 

An application wants to retrieve all code values of an extended code list.  

 

UC 4 – find all narrower values of a code value 

 

a) An application want to find all narrower code values of a given code value 

that occur in the same list. 

b) An application also wants to find all narrower code values that exist in 

extensions of this code lists.  

 

UC 5 – find national extensions of a given code list 

 

An application want to find all national extensions of a given code list among 

extensions by all member states (a) or by a specific member state (b) (e.g. 

Germany) 

 

UC 6 – align INSPIRE code value with EU vocabulary 

 

An INSPIRE Code List shall rely on a code value that is already provided as term by 

an EU level thesaurus. The thesaurus uses SKOS representation and the term can be 

identified by a dereferenceable URI. It should be possible for Clients to detect that 

the code value of the INSPIRE Code List and the term correspond to each other. 
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2. Register Federation Architecture 
 

The INSPIRE register federation should include the central INSPIRE registers and 

registers in the Member States (at national and subnational level). The architecture shall 

allow registers to be connected to each other and to access and make available each 

other’s content. 

 

To connect several register implementations into a federated system, it is required to 

agree on a common conceptual model and architecture.  

 

This common architecture should cover all relevant aspects that have been agreed for 

the federation use cases. 

A prerequisite for the cross-linking of registries is that the individual registers involved 

support a common model.  

 

Example 

 

To introduce the Register Federation Architecture, we will use registers of code lists and 

code list values as an example: 

 

Let’s assume that a code list exist in a specific format (e.g. SKOS, GML/Dictionary, 

OASIS/GeneriCode). The code list may already be maintained within a registry or 

registry-like system or it may simply be created prior to registration and prepared as 

input for a registration process. 

 

Regardless of a specific format the conceptual model given in Figure 1 is assumed for 

the consideration in the following chapters. 

 

 
Figure 1 simple information model for code list and code value 

 

Attributes/Relations of CodeList: 

 identifier: URI to identify the code list 

 name: name of the code list 

 description: description of the code list 

 value: assignment of the code values to the code list. 

 

Attributes/Relation of CodeValue: 

 identifier: URI to identify the code value 

 name: name of the code value 

 description: description of the code value 

 semantic Relation: assignment of sematic relations between code values, e.g. 

hierarchical relations like “narrower” or “broader”. 

 

In this example ‘CodeList’ and ‘CodeValue’ are the entities that need to be registered.  
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By the registration in a register a unique identifier is assigned to a newly created register 

item containing the relevant management information as well as a label and description 

of the registered entity. The entity should be assigned to the item as well. 

 

Items are categorized by item classes. The example shown requires two item classes to 

categorize: one for items registering ‘code lists’ and one for items registering ‘code 

values’. 

 

In order to support a wide range of use cases it is advantageous to be as open as 

possible regarding the entity that can be registered. [UKGovLD] uses “the term entity 

to describe […] anything which can be given a URI”. In the context of this study the 

term ‘entity’ is used for the thing that will be registered. The entity might exists prior to 

its registration and can be dereferenced by its own identifier. After registration the entity 

is also can be seen as a part of the registered item. 

 

Without any further restrictions this concept supports any representation type of the 

entity (e.g. binary resources like symbols). Of course, for interoperability reasons, 

constraints for the entity representation should be given individually for specific item 

classes depending on their use case. 

  



 
 

Proposal for an INSPIRE Register Federation Architecture – D.2 Final Study Report 

December 2014 9 

2.1. Register information model 

 

To maintain the code list and code values in a register, a common register information 

model has to be assumed. Figure 2 shows a simple model. The Register acts as 

container/collection of the registered items (RegisterItem). 

 

 
Figure 2 register information model 

 

Apart from the assignment of register management information (identification, 

ownership, roles of the responsibilities within the item registration process, status and 

lifecycle information) the entity to be registered needs to be coupled to this model.  

 

In current practice, there exist two different variants that assign the entities to be 

registered to the item: 

 

Variant A: 

Figure 3 shows variant A, where thematic extensions represent both the entity and the 

register item. The thematic extension is created by inheritance of the class RegisterItem 

to enrich the required thematic attributes to the item. 

 

 

 

 
Figure 3 

Variant A: Assignment of entities to register model by thematic extensions 

 

 

 

Variant B:  

Figure 4 shows variant B, where the entity is assigned to the register item by reference. 

The Entity shown in the figure is intended to represent everything that can be referenced 

by a URI. 
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Figure 4 

Variant B: Assignment of entities to the register model by reference 

 

 

Variant B has the following advantages over variant A: 

 The separation of RegisterItem and Entity allows referencing remote resources 

as entities from a register item. 

 The separation of RegisterItem and Entity allows distinguishing clearly between 

the register item (including the registration metadata) and the entity. 

 The separation of RegisterItem and Entity ensures that the representations of 

the register item and the entity are independent. This protects against conflicts 

that might occur if the vocabulary used to represent the register item and the 

vocabulary of the entity cannot be merged without conflicts. For example, using 

the SKOS vocabulary for both register item being a concept of a corresponding 

item class representing a concept scheme and a code list being a concept scheme 

of its containing code values would result in a conflict in variant A, as a resource 

cannot simultaneously be an instance of the skos:Concept and the 

skos:ConceptSchema class. 

 

 

Variant B has the following disadvantages: 

 When RegisterItem and Entity are decoupled and are only related via a URI 

reference, changes in the entity are not automatically reflected in the register 

item. This means that only the reference itself is subject to the ISO 19135 

register maintenance procedures but not the content of the registered resource 

(the entity). A remote entity that is not controlled by the register may change 

without this change being reflected in the register management information 

records of the register item. 

 

Recommendation 1:  The term ‘entity’ is used for the thing that will be registered. It 

should be dereferenced by its own identifier. After registration the entity can be seen 

as a part of the registered item. 

 

NOTE The information represented by the term ‘entity’ corresponds to the label, 

definition, description and custom attributes of an item in the INSPIRE Registry’s 

information model. 

 

2.1.1. ISO 19135  

 

According to ISO 19135, a register is a set of files containing identifiers assigned to 

items with descriptions of the associated items [ISO 19135].  
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ISO 19135 describes procedures for item registration and a common information model 

of the registry base elements and their metadata.  

 

 
Figure 5 UML model of registry base elements  

(simplified from ISO 19135) 

 

 

It can be assumed that existing registry implementations can be mapped to the 

information model of ISO 19135. Using this information model as a conceptual base of 

the INSPRE Registry Federation will enable to create homogeneous representations. 

 

Recommendation 2:  The ISO 19135 information model should be used as the 

conceptual base of the INSPIRE Registry Federation, e.g. by providing a mapping to ISO 

19135 if possible when defining representations for the INSPIRE Register Federation.  

 

Options for representation of data in the ISO 19135 meta model are: 

 

1. Usage of the XML-encoding provided by [ISO/TS 19135-2:2012] 

2. Usage of an agreed-upon RDF vocabulary encoding that corresponds to the ISO 

19135 information model by a mapping. 

 

The usage of the ISO 19135 XML encoding has its rationale when exchanging registry 

information but it is not required for many use cases. Therefore an ISO 19135 XML 

representation should not be considered as mandatory requirement but might be an 

optional one. 

 

Note: 

 

A new version of ISO 19135 is currently available as Final Draft International 

Standard (ISO/FDIS 19135) and expected to be adopted shorty [ISO/FDIS 19135-

1]. ISO/FDIS 19135 splits the existing requirements into three conformance classes 

for registers: 

 

 Core schema: definition of minimum requirements for establishing, 

maintaining, and publishing registers; 

 

 Extended schema: definition of additional requirements to be conformant to 

the most frequently used model elements in the previous edition (ISO 

19135:2005); 

 

 Hierarchical register 
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Existing best practise examples already use elements of ISO/FDIS 19135, .e.g. 

status codes. Apart from this, the differences of both versions are not fundamental, 

so this study does not distinguish in detail between both versions, but this should 

be considered when an ISO 19135 specific representation has to be fixed. 

 

A wider audience beyond the spatial domain can be served by using linked data 

principles and supporting of an agreed RDF vocabulary representation (see also chapter 

2.1.2). This representation can be aligned with ISO 19135 by provision of a mapping 

between the RDF vocabulary and ISO 19135 in a technical guidance document.  

Recommendation 3:  The INSPIRE Registry Federation should use an agreed-upon 

RDF vocabulary encoding. A mapping between the RDF vocabulary and ISO 19135 

should be provided in a technical guidance document. 

  

Recommendation 4:  The INSPIRE Registry Federation may provide an ISO 19135 

XML encoding in addition to the agreed-upon RDF vocabulary (option).  

2.1.2. Linked Data 

 

The basic concept for publishing and connecting data using the infrastructure of the 

Web is provided by the ‘Linked Data Design Principles’. These principles are described 

by 4 rules [LD-Design]: 

 

1. Use URIs as names for things. 

2. Use HTTP URIs so that people can look up those names. 

3. When someone looks up a URI, provide useful information, using the standards 

(RDF, SPARQL). 

4. Include links to other URIs, so that they can discover more things. 

 

Using the Linked Data Principles as baseline for the INSPIRE Register federation 

architecture enables a wide audience, including beyond the spatial domain, to easy 

reuse the information provided. 

 

Recommendation 5:  HTTP URIs should be used as identifiers for the elements of the 

INSPIRE Register Federation (Register, RegisterItem, entity, ItemClass).  

 

Recommendation 6:  The information of the INSPIRE Register Federation should be 

provided using standards that support linked data concepts: RDF, SPARQL. 

 

2.1.3. Linked Data Platform  

 

The Linked Data Platform (LDP) specification defines a set of rules for HTTP operations 

on web resources, some based on RDF, to provide an architecture for read-write Linked 

Data on the web. It introduces a simple way to access and optional also to modify, 

create or delete resources by a LDP server.  

 

A LDP server is a conforming HTTP server that follows the rules defined by LDP [LDP]. 

It can manage Linked Data Platform Resources (LDPRs) that are HTTP resources 

that conform to simple patterns and conventions. Two kinds of Linked Data Platform 

Resources (LDPRs) exist: resources whose state is represented using RDF (LDP-RS) and 

resources using other formats (LDP-NR). 
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The Linked Data Platform introduces the concept of Linked Data Platform Containers 

(LDPC) that is a specialization of a LDP-RS representing a collection of links to LDPRs.  

 

As an extension to the LDP specification Linked Data Platform Paging [LDP-Paging] 

provides the ability to break large resource representations into multiple paged 

responses.  

 

LDPC can be used to structure arbitrary resources by a containment hierarchy. This 

“container view” is shown in the Figure 6. 

 

 

 

 
Figure 6 Linked Data Platform - container view 

 

 

A best practice approach to align Linked Data design with a registry information model 

is implemented by the UK Government Linked Data Registry [UKGovLD], where the LDP 

container view is applied to the Register – entity relation (reg:Register derives from 

ldp:Container). Figure 7 shows the full view including the register item as well as the 

container view that hides complexity not relevant for common use cases (image 

source:[UKGovLD].  

 

 

 
Figure 7 

Best practise: UK GovLD Registry - full view & container view   

 

NOTE The solid arrows in Figure 7 represent the real structure of the internal 

implementation design, while the dashed arrow represent the properties that are 

populated on delivery only. On delivery the properties are populated usually even with 

their opposite references. 

 

The retrieval of item and entity is implemented according Table 1, where the result to 

deliver depends on the called target URI and parameter allowing a client to retrieve the 

container view or the full view. 

 

target result 
http://registry/{register}/{entity} returns the 

entity (default 

container view) 
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http://registry/{register}/{entity}?_view=with_metadata Return the entity 

plus the 

reg:RegisterItem 

describing it. 
http://registry/{register}/_{item} Returns both the 

register item 

(with versioning 

hidden) and the 

corresponding 

entity. 

Table 1 Best practice: UK GovLD Registry - Item and entity retrieval 

 

 

The Linked Data Platform provides a standard (W3C Proposed Recommendation) of a 

common view and way to access resources as Linked Data Platform Resources. As the 

Linked Data Platform vocabulary can be combined with existing or application 

vocabularies this can serve as a common architecture of the INSPIRE Register 

Federation.  

 

A common container view should be supported for minimal interoperability by all 

components but a full view including more complexity could be defined as an additional 

optional compliance level. 

 

Recommendation 7:  The resources of the INSPIRE Register Federation data model 

should be provided as Linked Data Platform Resources and support a container view of 

the Register - entity relation.  

 

Recommendation 8:  The retrieval of the resources should be provided by the INSPIRE 

Register Federation in conformance with a read-only LDP service supporting HTTP/Get. 

 

Recommendation 9:  In order to support performant access the INSPIRE Register 

Federation should support Linked Data Platform Paging. 

 

Recommendation 10:  A full view data model (vocabulary) for the INSPIRE Register 

Federation should be agreed on. The provision of a full view may be defined as an 

optional compliance level for the INSPIRE Registry federation. 
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2.2. Register Connections 

 

Chapter 0 introduced a register information model without dealing with the connection 

of registers to a federated system. This chapter will focus on the connection of registers 

to a federated system. 

 

Different types of register connections are already used in practice: 

 

 INSPIRE Registry – referencing externally defined code lists, e.g. 

http://inspire.ec.europa.eu/codelist/Article17CountingUnitValue 

 ISO 19135 – hierarchical registers used by the German GDI-DE Registry. 

 The UK Government Linked Data Registry supports four different concepts to 

connect to remote entities or registers: 

o Referenced  entities 

o Namespace forward  

o Federated register 

o Delegating register 

 

2.2.1. ISO 19135 – hierarchical register  

 

The ISO 19135 standard supports hierarchical registers that can be used as conceptual 

basis to define a federated system. 

 

A hierarchical register is a structured set of registers composed of a principal register 

and one or more sub-registers. If the principal register and the sub-registers are 

maintained within different registry systems, they form a kind of federation. 

  

According ISO 19135 each of the sub-registers is described by the class 

SubregisterDescription that is a subclass of RegisterItem. Figure 8 shows a federated 

register by connecting registers of registry A and B according ISO 19135. 

 

 
Figure 8 ISO 19135 – Register Federation by Hierarchical Register 

 

 

With the registration of B’s register as sub-register in A, the register B joins the 

federation. The context of the hierarchy should be clear by the means of the principal 

http://inspire.ec.europa.eu/codelist/Article17CountingUnitValue
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register. The part of the domain that Register B covers within the federation can be 

described within Register B and the corresponding SubregisterDescription. 

 

Recommendation 11:  If the ISO 19135 XML representation should be provided for a 

hierarchical register or connection to a remote register then the ISO 19135 XML 

representation should use the element “SubRegisterDescription” according ISO 19135 

XML encoding. 

 

2.2.2. Connection type – Entity Alignment 

 

Some use cases require to align entities provided in different systems. 

  

Example use case: 

The INSPIRE Metadata Regulation requires the use of the INSPIRE spatial data themes 

to classify datasets and series [INSP-ALIGN]. The DCAT-AP specification recommends 

the use EuroVoc as a common controlled vocabulary / thesaurus to annotate DCAT-AP-

compliant metadata. The representation of INSPIRE metadata in DCAT-AP should then 

include terms from EuroVoc, corresponding to the keywords used to annotate the 

original metadata record.  

 

A best practice of the EuroVoc and INSPIRE Alignment is provided by the ‘Distribution – 

Alignment – EuroVoc and Inspire’ by EU Publication Office [EUROVOC-1]: 

 

Figure 9 shows a snippet of that distribution where the INSPIRE feature concept 

‘Maritime Zone’ provided by the EU level INSPIRE Registry is aligned to the EuroVoc 

term ‘maritime area’ provided by the EuroVoc Multilingual Thesaurus of the European 

Union. 

 
<rdf:Description rdf:about="http://eurovoc.europa.eu/3992"> 

 <skos:closeMatch 

rdf:resource="http://inspire.ec.europa.eu/featureconcept/MaritimeZone"/

> 

</rdf:Description> 

Figure 9 example – EuroVoc and Inspire Alignment 

 

 

Recommendation 12:  Alignments should be used to connect entities provided by the 

INSPIRE Register Federation with other vocabularies outside the INSPIRE Register 

Federation where appropriate.  

http://eur-lex.europa.eu/eli/reg/com/2008/1205#d1e257-14-1
http://inspire.ec.europa.eu/index.cfm/pageid/2/list/7
http://eurovoc.europa.eu/
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2.2.3. Connection type - Referenced entities 

 

Figure 10 shows the situation where a register item references a remote entity. With 

the reference to the remote entity this entity obtains a new context given by the item 

registration in the register. This connection type is not intended to connect remote 

registers for extension of the INSPIRE register federation. Connection types for the 

purpose of extension will be introduced below.  

 

 
Figure 10 Connection – referenced entity 

 

2.2.4. Connection type - Namespace forward 

 

Figure 11 shows the registration of an entity of the type “NamespaceForward”. This 

type instructs the registry system to redirect or proxy calls to the URI of the entity or 

to any URI in the same namespace to a remote location with HTTP status codes 30x 

(redirect)  or 200 (internal proxy). This allows to present remote entities within the 

namespace of the referencing registry system. As the forwarded resources obtain the 

same authoritative status as the referencing register items, they should be considered 

a part of the INSPIRE Registry Federation. Again the extension of the INSPIRE Register 

Federation to registers in the forwarded namespace should be excluded. 

 

 

 
Figure 11 Connection – namespace forward 

 

Recommendation 13:  The registration of an entity of type “NamespaceForward” 

shall trigger calls to the URI of the entity or URIs in the namespace below to redirect or 

proxy to a remote location with HTTP status codes 30x (redirect) or 200 (internal proxy). 

Forwarded remote entities shall obtain the same authoritative status as the referencing 

register item itself. They are considered a part of the INSPIRE Register Federation. 

2.2.5. Connection type - Federated register 

Figure 12 shows the registration of an entity of the type “Federated Register”. This 

type triggers the registry system to redirect or proxy calls to the URI of the entity to a 

register that supports the same API at a remote location with HTTP status codes 30x 

(redirect) or 200 (internal proxy). 

This allows to extend the INSPIRE Register Federation. Clients follow the redirect or get 

served by proxy to communicate with the federated register and can explore its contents 

as usual.  

 

 
Figure 12 Connection – federated register 

 

Recommendation 14:  The registration of an entity of type “Federated Register” 

extends the INSPIRE Register Federation to a federated register by triggering calls to 

the URI of the entity to redirect or proxy to the remote register with HTTP status codes 
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30x (redirect) or 200 (internal proxy). It is required that the remote register supports 

the INSPIRE Register Federation API. 

2.2.6. Connection type - Delegated register 

Figure 13 shows the registration of an entity of the type “Delegated Register” – a 

subtype of Register. This type is intended to register a remote SPARQL endpoint that 

serves the content of the remote register. Clients that call a Delegated Register entity 

receive the register metadata along with the member references (item or entity) that 

are populated by information received from the remote SPARQL endpoint.  

 

This allows to extend the INSPIRE Register Federation without supporting of the INSPIRE 

Register Federation API but by serving a SPARQL endpoint.  

 

Scenario for an organisation to connect a register to the INSPIRE Register Federation: 

1. Transformation of the content of the local register to the INSPIRE Register 

Federation RDF vocabulary 

2. Storage of the RDF representations in a local RDF store 

3. Provision of a SPARQL endpoint that operates on the local RDF store 

4. Registration of the SPARQL endpoint as Delegated Register within the INSPIRE 

Register Federation. 

 

 

 
Figure 13 Connection – delegated register 

 

Recommendation 15:  The registration of an entity of type “Delegated Register” 

extends the INSPIRE Register Federation to a delegated register provided by a SPARQL 

endpoint. Calls to the Delegated Register shall be served by information received from 

the SPARQL endpoint.  
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2.3. Register of Registers 

 

An outcome of the JRC workshop on registries in January 2014 [WS 2014] was a 

proposal to establish a “RegisterOfRegisters” to build the INSPIRE Register Federation.  

 

Using the concept of hierarchical registers the INSPIRE Register Federation can be 

created by a hierarchical register structure using the introduced connection types. 

 

A single register at the European level should be maintained as a central root node of 

the INSPIRE Register Federation. This top register of the structure should be the 

‘RegisterOfRegisters’.  

 

Recommendation 16:  A top-level register should be maintained at the European level 

to act as the root node of the INSPIRE Register Federation. This register should be 

named “RegisterOfRegisters”.  

 

Recommendation 17:  The INSPIRE Register Federation comprises of the 

‘RegisterOfRegisters’ itself and all registers that are connected by one of the specified 

connection types either directly or via a register that is already connected. Circular 

connections do not form a hierarchy and are not valid.  
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2.4. INSPIRE Register Federation Topology  

 

To connect to the INSPIRE Register Federation several scenarios are possible. Different 

scenarios of register topologies are shown in the chapters below. 

2.4.1. Topology - Thematic INSPIRE Registers 

The first registers to connect to the “RegisterOfRegisters” are the existing thematic 

registers of the EU level INSPIRE Registry, e.g. the INSPIRE Code List Register. Figure 

14 shows INSPIRE Code List Register connected to the Register of Registers maintained 

on EU level (not necessarily part of the INSPIRE Registry).  

 

 
Figure 14 RegisterOfRegisters 

 

2.4.2. Topology scenario ‘A’ 

 

The remote register is connected as a sub-register directly at the European level 

“RegisterOfRegisters”.  
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2.4.3. Topology scenario ‘B’ 

 

The remote register is registered as a sub-register of a thematic INSPIRE Register. 

 

 
 

This will result in a thematic sub-register structure. It may come along with 

administrative expenses because every thematic sub-register of the Member State has 

to connect to the European level. 

 

This scenario allows only to connect national or thematic registers of a type that already 

exist on the European level. 
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2.4.4. Topology Scenario ‘B-extended’ 

 

An alternative scenario (B-extended) could be a variation of Scenario B:  

 

Every register extension of a thematic INSPIRE register by a member state will be 

realized as a sub-register that connects from the EU-level thematic register to the 

remote national thematic register. So far this is exactly like scenario B. In addition the 

sub-register will be assigned with a generic extension identifier: e.g. ‘ext_<country 

code>’. A generic label can be defined as: 

Label: ‘<parent name> extension <Name of Member State>’. 

 

This will result in a predictable register hierarchy for the extensions as shown for 

example in Table 2.  

 

Register extensions (example) 

INSPIRE Code lists: 
http://inspire.ec.europa.eu/codelist/   INSPIRE code list register  
http://inspire.ec.europa.eu/codelist/ext_uk/   INSPIRE code list reg. ext. United Kingdom  
http://inspire.ec.europa.eu/codelist/ext_de/   INSPIRE code list register extension Germany 
http://inspire.ec.europa.eu/codelist/ext_hr/    INSPIRE code list register extension Croatia 

INSPIRE Application schemas: 
http://inspire.ec.europa.eu/applicationschema/    INSPIRE application schema register 
http://inspire.ec.europa.eu/applicationschema/ext_de/  INSPIRE application schema reg. ext. Germany 

INSPIRE Themes: 
http://inspire.ec.europa.eu/theme/   INSPIRE theme register 
http://inspire.ec.europa.eu/theme/ext_hr/    INSPIRE theme extension Croatia 

Table 2 example – predictable register hierarchy 
 

The extension identifiers (e.g. ‘ext_uk’, ‘ext_de’) could be uses as parameters in APIs, 

e.g. to filter when querying for extension in order to include or exclude parts of the 

INSPIRE registry federation. 

 

In this scenario the EU level Register of Registers could act as application or a register 

to configure and maintain these extensions. Additional functionalities that help to 

maintain the register extensions could be implemented here, e.g. a member state could 

wish to get notifications on changes in the superior register. Likewise API capabilities of 

the provided extensions could be registered here, e.g. if the extension supports the 

query and filter functionality of the INSPIRE Register Federation API. 

 

A registered configuration for German extensions in the EU level Register of Registers 

is shown in Table 3.  

 

Although shown in Table 2 by example only for Member States, this approach applies in 

the same way to other organisations authorized to extend INSPIRE registers on EU level, 

e.g. EU institutions and bodies and pan-European thematic organisations.  
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Name Germany 

Type Member state 

Contact Point Coordination Office GDI-DE 

Email for notifications coordination-gdi-de@example.org 

extension identifier ext_de 

API Capabilities filter, query  

Extensible registers Registration details 

INSPIRE code list 

register 

extend:  

type 

URI: 

status: 

notify: 

Yes 

Delegated Register 

https://reg.gdi-de.org/register/codelist/sparql 

valid-stable 

yes 

INSPIRE application 

schema register 

extend:  

type 

URI: 

status: 

notify: 

Yes 

Federated Register 

https://reg.gdi-de.org/register/applicationschema/ 

valid-experimental 

no 

INSPIRE theme register extend:  

type 

URI: 

status: 

notify: 

No 

- 

- 

- 

- 

Table 3 Example - German configuration in the EU level Register of Registers 

 

2.4.5. Topology Scenario ‘C’ 

 

The organisation connects a single National RegisterOfRegisters to the European level 

RegisterOfRegisters. Additional national registers will be connected to the National 

RegisterOfRegisters. 

 

 
 



 
 

Proposal for an INSPIRE Register Federation Architecture – D.2 Final Study Report 

December 2014 24 

This will result a non-thematic sub-register structure. It reduces administrative 

expenses because the thematic sub-register of the Member State do not have to connect 

to the European level. 

 

2.4.6. Topology Scenario ‘D’ 

 

The organisation connects a single National RegisterOfRegisters to the European level 

RegisterOfRegisters. Additional registers of regional registries will be connected to the 

National RegisterOfRegisters. 

 

 
 

This will result in a non-thematic sub-register structure. It reduces administrative 

expenses because the thematic sub-register of the Member State do not have to connect 

to the European level (same as Scenario C). 

 

2.4.7. Comparison of Connection Scenarios 

 

In order to evaluate the scenarios different criteria can be compared: 

 

Criteria: administrative efforts 

Each register connection involves interaction of the INSPIRE Registry maintainer and of 

the national registry maintainer and so causes administrative efforts. Depending on the 

scenario the number of connections between EU level registers and national registers 

differs and so causes different administrative efforts. 

 

 Higher administrative 

efforts on EU level 

Low administrative efforts  

on EU level 

Scenario A, B C, (D), B-extended 

 

Criteria: Thematic register hierarchy 

A thematic register hierarchy means that all thematic registers in the INSPIRE Register 

Federation can be found in the hierarchy below the thematic INSPIRE register at 

European level. 

 

 Thematic register 

hierarchy 

Non thematic register hierarchy 

Scenario B, B-extended A,C,(D) 
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2.4.8. Organisational view  

 

Table 4 shows the expected scope of the registers to connect to the INSPIRE Register 

Federation along with the potential connection point.  

 

Register Scope Where/How to connect? 

Thematic Registers of 

the INSPIRE Registry 

Maintenance and Publication of 

information that are defined by  

INSPIRE Directive, 

Implementing Rules and 

accompanying Technical 

Guidelines. 

connect to EU level 

Register of Registers  

EU institutions and 

bodies or pan-European 

thematic organisations 

(e.g. EuroGeographics) 

Maintenance and Publication of 

INSPIRE related information 

that are defined by European 

legislation and/or by European 

bodies. 

connect provided 

vocabularies by entity 

references or alignment 

 

or  

 

connect to EU level 

Register of Registers / 

EU level thematic INSPIRE 

Registers 

Member State 

Registries 

Maintenance and Publication of 

information that are defined 

within Member States. 

connect to EU level 

Register of Registers / EU 

level thematic INSPIRE 

Registers 

Registers of regional or 

local organisations 

within Member States 

Information maintained by 

regional or local organisations 

may be included in the 

national registry or by further 

extension of the register 

federation to the next level. 

connect at Member State 

level 

 

Table 4 Organisational view 
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2.5. API 

 

To interact with the INSPIRE Register Federation in a determined way using a web 

browser or another application an application programming interface (API) has to be 

defined. This chapter suggests concepts and functionalities for an INPIRE Register 

Federation API.  

 

A best practice of a registry service API is implemented by the UKGovLD Registry. Many 

of that concepts have been adopted below. 

2.5.1. Access 

 

The API to access resources of the INSPIRE Register Federation should follow the access 

pattern of the Linked Data Platform (see also recommendations in chapter 2.1.3). 

 

Details of the returned representation can be controlled by using adding parameters to 

the access pattern as defined by this API. 

2.5.2. Modifications 

 

Recommendation 18:  Any regulations to update or modify the content of the INSPIRE 

Register Federation is not part of the API. To modify content of the INSPIRE Register 

Federation - e.g. to register a Federated Register on EU level – the specific API 

provided by the enclosing register – e.g. INSPIRE Registry API on EU level – should be 

used.  

2.5.3. Content negotiation  

 

Using http content negotiation allows to serve different representation at the same URI. 

This approach makes it possible to support multiple required encoding formats for 

individual use cases and at the same time to have interoperability with respect to the 

identifier among all use cases. It also supports to negotiate the served language of the 

provided resource. 

 

Recommendation 19:  The INSPIRE Register Federation should support HTTP 

content negotiation.  

 

To examine data from a web browser it is convenient to control the resulting content 

type by a parameter in the request format, e.g. &format=<mime_type>. 

2.5.4. Content representations / exchange formats 

 

Recommendation 20:  The INSPIRE Register Federation should support a Turtle 

(text/turtle) representation as mandatory required by the Linked Data Platform. 

 

Recommendation 21:  To serve use cases where a human interacts with the registry 

using a web browser, the INSPIRE Register Federation should support HTML (text/html) 

representation. 

 

Additional representations of specific entity types should be defined in correspondence 

with the desired item classes, e.g. ‘OASIS - Code List Representation (Genericode)’ 
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Other representations like RDF/XML (application/rdf+xml), JSON-LD 

(application/ld+json), CSV (text/comma-separated-values) or ISO 19135 XML are also 

used in practice. Supporting as much formats as possible will increase interoperability 

towards different technologies, however it means a greater burden to implement several 

formats for the systems involved in the INSPIRE Register Federation. The 

recommendation of additional formats should be discussed.  

2.5.5. Life cycle management 

 

ISO 19135 provides a life cycle model that supports the following modifications: 

 

 Addition, 

 Clarification, 

 Supersession, 

 Retirement, 

 Invalidation 

 

As this model covers the requirement of the INSPIRE Register Federation it is a suitable 

conceptual model. However, as regulations for modification of the INSPIRE Registry 

Federation content is up the provider of the relevant part of the system, the API can 

limited to an agreement of the resulting versions and status presentations. 

 

NOTE For ISO19135 XML this life cycle management is implicated as part of the ISO 

19135 proposal management information.  

 

For use cases it is important that the resources provided by the INSPIRE Register 

Federation keep available and accessible independent of the respective item life cycle 

stadium by its once assigned persistent identifier. 

 

In this context it is important when to perform a clarification and when to perform a 

supersession.  

 

Recommendation 22:  If a modification might brake use cases that reference to the 

relevant item a supersession or retirement+addition should be performed instead of a 

clarification. 

 

Table 5 gives a rough guidance how to perform.  

 

Description Clarification supersession or  

new addition 

Correction of a spelling mistake x  

Adding a new translation x  

Modify a translation (keep same 

meaning) 

x  

Modification of the meaning   x 

Modification of the membership list 

of a code list item, e.g. addition of 

a new code value (stating for the 

code list item). 

x  

Other modifications individual consideration 

Table 5 Rough guide – when to use clarification or supersession 

 

If required additional guidance should be defined, e.g. per item class. 

http://www.w3.org/TR/json-ld-syntax/
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2.5.6. Item status 

 

The INSPIRE Registry uses the following list of status taken from ISO 19135-1: 

 

 Submitted 

 Invalid 

 Valid 

 Superseded 

 Retired 

 

Looking at existing implementations, it can be noted, that the used status values can 

be mapped to it.  

 

A status of ‘experimental’ is used by [UKGovLD] to express a narrower status of ‘valid’ 

indicating that the status is ‘valid’, but not stable, so is expected to change soon, e.g. 

by invalidation, supersession or retirement. This is particular useful for testing and 

evaluation purposes prior of acceptance for production use.  

 

Evaluation and testing should not be underestimated in a complex system, so applying 

an ‘experimental’ status for the INSPIRE Register Federation seems valuable. 

 

Recommendation 23:  The INSPIRE Register Federation should support ISO 19135-1 

status model. In addition a status ‘experimental’ should be supported to indicate where 

a valid status it is not expected to be stable.  

2.5.7. Versioning 

 

Some use cases require access to historic versions of registers or items, e.g. to receive 

the status of an item at a particular time in the past.  

 

Versions of resources can be provided as RDF representations by  

 representation of each version as a separate resource and 

 usage of a proper vocabulary to make the relations comprehensible. 

 

 

Figure 15 shows the representation of the item ‘example’ and its prior version ‘example-

v1’ and current version ‘example-2’. The complete history can be retrieved following the 

graph ‘currentVersion[->replaces]’. Clients should reference to the ‘example’ node and 

retrieve historic versions following the shown graph.  

 

 

 
Figure 15 example - representation of item versions 

 

 

Figure 16 show the situation of an item ‘exampleB’ superseding the item ‘example’. 
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Figure 16 example - representation of item versions – supersession 

 

Recommendation 24:  The INSPIRE Register Federation should support a suitable 

vocabulary for versioning.  

 

2.5.8. Filter 

 

For many users not all of the content of the INSPIRE Register Federation is relevant, 

e.g. a user in a member state may be interested only in content provided on the EU 

level and by its member state. 

 

For this purpose the parameter ‘filter’ is introduced for the access pattern to provide a 

filtered view on the content of the INSPIRE Register Federation. 

 

The following example shows a potential implementation to show and to hide 

extensions: 

 

Syntax:  

‘filter=+{extension identifier}[,{extension identifier}]’  to show  

‘filter=-{extension identifier}[,{extension identifier}]’  to hide  

 

NOTE 

 If a filter expression contains as well extensions to show as to hide they should 

be performed sequential in the order as they are listed. 

 Using the string ‘*’ as extension identifier should indicate ‘all extensions’. 

 

Result: 

Linked Data Platform Container containing the resources to show (as 

reference).  

 

Example: 

The filters used in next examples correspond to the scenario ‘B-extended’ in chapter 

2.4.4: 
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Accessing the INSPIRE Code List Register … 

 as it is (without any extensions): 

http://inspire.ec.europa.eu/codelist 

 showing only extension of UK:  

http://inspire.ec.europa.eu/codelist?filter=+ext_uk 

 showing only extensions of UK and DE:  

http://inspire.ec.europa.eu/codelist?filter=+ext_uk,ext_de 

 showing all extensions: 

http://inspire.ec.europa.eu/codelist?filter=+* 

 hiding only the German extension: 

http://inspire.ec.europa.eu/codelist?filter=+*,-ext_de 

 

NOTE Extensions are represented as sub-registers in the register hierarchy. The filter 

concept may be applied to all content resources of a register in general.  

 

Recommendation 25:  The INSPIRE Register Federation API should support filtering 

functionality.  

 

2.5.9. Search / Query  

 

To search for a specific content of the INSPIRE Register Federation an appropriate 

functionality is required.  

 

For this purpose the parameter ‘query’ and the use of key-value-pairs is introduced for 

the access pattern to provide a text search and query functionality. 

 

The following example shows a potential implementation to search for resources 

containing the given text in labels or to query by key-value-pairs matching to the 

properties of the metadata. 

 

Syntax:  

query={text}     query text 

{key}={value}&[{key}={value}]’  attribute constraints 

 

Result: 

Linked Data Platform Container containing the resources to show (as 

reference).  

 

 

 

To search for content in the INSPIRE Register Federation below the INSPIRE Code List 

Register the query could be performed as follows. The example assumes the scenario 

‘B-extended’ in chapter 2.4.4: 

 

 Text search for ‘species’: 

http://inspire.ec.europa.eu/codelist?query=species 

 

 Text search for ‘species’ and status=valid: 

http://inspire.ec.europa.eu/codelist?query=species&adms:status=http://inspir

e.ec.europa.eu/registry/status/valid 

 

 Query for ‘code values’ and status=retired: 

http://inspire.ec.europa.eu/codelist?rdf:type=skos:Concept&adms:status=http
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://inspire.ec.europa.eu/registry/status/retired 

 

 Text search for ‘species’ within the INPSPIRE Code List register including the 

extension UK: 

http://inspire.ec.europa.eu/codelist?filter=+ext_uk&query=species 

 

NOTE For other scenarios than ‘B-extended’ the entry point to search for national 

extension might be another node, e.g. the EU level RegisterOfRegisters. Depending on 

the chosen hierarchy it could be necessary to perform multiple queries to get the same 

result. 

 

The provision of a SPARQL endpoint is an alternative approach.  

 

Recommendation 26:  The INSPIRE Register Federation API should support search / 

query functionality.  

 

2.5.10. Validation 

 

A frequent use case is to check if an item reference (URI) is up-to-date and valid, e.g. 

code values used by a dataset need to be status-checked to see if the dataset needs 

updating. 

 

For this purpose the parameter ‘validate’ is introduced for the access pattern to provide 

validation of a URI. 

 

The following example shows a potential implementation to validate a URI. 

 

Syntax: ‘ 

validate={URI}[,{URI}]’  

 

Result: 

URI exist and status is valid  HTTP Status Code 200 (Success) 

URI does not exist or status is not valid  HTTP Status Code 404 (Not Found) 

 

The validation should return a value indicating success only if the URI is assigned to an 

existing item with a valid status. 

 

Recommendation 27:  The INSPIRE Register Federation API should support validation 

functionality.  

 

 

2.5.11. Language aspects  

 

It is desirable to have terms for label and description in multiple language translations 

available. At least the terms used for label and description should be attributed by 

language information so that an interpreter of the terms knows what 

language/translation is used. 

 

In RDF representations it is possible to attribute terms with language information. It is 

also possible to serve multiple language translation of a term in one resource. 
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Recommendation 28:  Label, descriptions and if possible all other text information 

should be attributed by language information to declare the used language for these 

terms in RDF representations. 

 

NOTE HTTP content negotiation supports language aspects. If possible the resources 

should be served with terms in the language preferred by the user. If not available in 

the desired language the relevant terms should be served in an available language as 

shown by example in the user interface of the EU level INSPIRE Registry in Figure 17.  

 

 
 

Figure 17 example - user interface of the EU level INSPIRE Registry 

2.5.12. Vocabulary groups 

 

The RDF representations served by the INSPIRE Register Federation should use an 

agreed vocabulary. 

 

Three groups of vocabularies should be distinguished as shown in Table 6.  

 

vocabulary group description 

core vocabulary This vocabulary represents the container view. 

thematic vocabulary This vocabulary represents thematic representations. This 

should be agreed on individually for the entity resources per 

item class, e.g. the vocabulary used for code lists and code 

values. 

 

When extending the INSPIRE Register Federation for new 

thematic registers and item classes a corresponding thematic 

vocabulary should be agreed on to represent its entity 

resources. 

full vocabulary This vocabulary extends the container view to represent it 

along with the registration metadata. This vocabulary 

should correspond to ISO 19135, but may not necessarily 

cover all aspects of ISO 19135. The vocabulary may be divided 

into subgroups of certain aspects, e.g. versioning, status 

information, etc. 

any other vocabulary 

 

Members of the INSPIRE Register Federation may support 

individual use cases that go beyond the agreed ones. 
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Additional vocabularies used by individual providers of the 

INSPIRE Register Federation may support these use cases. 

Table 6 vocabulary groups 

 

Recommendation 29:  The core vocabulary should be supported by all providers of 

the INSPIRE Register Federation.  

 

Recommendation 30:  The thematic vocabulary should be supported by all 

providers of the INSPIRE Register Federation. 

 

Recommendation 31:  The full vocabulary may be supported by providers of the 

INSPIRE Register Federation (optional). 

  

Recommendation 32:  Providers of the INSPIRE Register Federation may use any 

other vocabulary in addition to the agreed ones as long as the resulting 

representations do not conflict with the agreed vocabularies (optional).  

 

2.5.13. Development of an agreed vocabulary 

 

The recommendation of a complete vocabulary to be used would go beyond the scope 

of this study. Instead input will be given to help the further process of developing an 

agreed vocabulary to be used by the INSPIRE Register Federation. 

 

Different approaches exist to develop an agreed vocabulary:  

1. Creation of a new vocabulary. The namespace prefix ‘tbd’ is used below for the 

suggestion of new attributes (tbd: to be done). 

2. Usage of existing vocabularies, e.g. international standards or best practises 

3. Usage of existing vocabularies enriched by appropriate addition (mix of 1 & 2).  

 

Table 7 to Table 9 give input for the development of the necessary vocabularies.  

 

element class / attribute description 

Register rdf class: ldp:Container ‘Linked Data Platform’: Container 

attributes: 

rdf:about 

dct:title or rdfs:label 

dct:description 

[0:n] ldp:member 

 

URI of the register 

label 

description 

URI of the entity 

Item not covered by container view 

Entity vocabulary according thematic vocabulary definition 

Table 7 core vocabulary 

 

Thematic vocabulary for Code List Register: 

element class / attribute description 

Entity  

code list rdf class: skos:ConceptScheme see details in chapter 0 for code 

list & code value representations 

using SKOS - Simple Knowledge 

Organization System 

code value rdf class: skos:Concept 

Table 8 thematic vocabulary for Code List Register 
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The full vocabulary extends the core vocabulary. 

 

element class / attribute description 

common 

elements of  

Register 

and Item 

attributes: 

versioning: 

dct:isReplacedBy 

dct:isVersionOf   

dct:replaces 

owl:versionInfo 

owl:sameAs 

adms:last 

dct:modified 

 

language: 

dct:language 

 

status: 

adms:status 

 

 

successor 

see Figure 15 

predecessor 

version identifier 

this version 

latest version 

date modified 

 

 

native language 

 

 

URI of code value from code list ‘status’ 

Register rdf class: 

dcat:Dataset or 

void:Dataset 

 

‘Data Catalog Vocabulary’ : Dataset  

‘Vocabulary of Interlinked Datasets’ : Dataset 

attributes: 

 

classification: 

tbd:containedItemClass 

 

roles: 

dct:publisher  

dct:creator 

dct:rightsHolder 

 

 

 

URI of code value from code list ‘item classes’ 

 

 

Register Manager 

Control Body 

Owner 

Item rdf class: 

prv:DataItem or 

dcat:Dataset 

  

 

‘Provenance Vocabulary’ : DataItem or 

‘Data Catalog Vocabulary’ : Dataset 

attributes: 

entity: 

tbd:definition 

 

classification: 

tbd:itemClass  

tbd:category 

 

 

URI of the entity 

 

 

URI of code value from code list ‘item classes’ 

URI of RDF class of entity RDF representation 

 

Entity vocabulary according thematic vocabulary definition 

Table 9 full vocabulary 

 

 

Recommendation 33:  The development of an agreed vocabulary to be used by the 

register federation should be subject of the MIG working group on registries and the 

test bed (see details in chapter 1). 
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3.  Code Lists and Code Values 
 

This chapter is about managing code list and code values in the INSPIRE Register 

Federation. 

3.1. Principles of using code lists 

 

 
Figure 18 

Graphical notation to illustrate a  

Code List Register 

 

To help with the understanding of the use cases, the principles of code lists and code 

values are described and illustrated in the table below. The illustrations use the graphical 

notation introduced by Figure 18.  

 

Description Illustration 

P1 - reference codes 

from data sets 

 

INSPIRE data sets 

express the meaning of 

feature attributes by 

referencing unique, 

unambiguous and 

permanently identifiable 

codes of designated code 

lists.  

 

According to [D2.7 

encoding guidelines, 

V3.3, Rec#19] URIs 

should be used to encode 

lists and their values. 

 

 

 

 

 

 

 

P 2 – hierarchical code 

lists 

 

Semantic relations 

between the values of 

codes can express 
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Description Illustration 

hierarchical relationships. 

For example ‘sea water’ 

is a narrower values for 

‘water’ while ‘water’ is a 

broader value for ‘sea 

water’ (reverse relation). 

 
 

P 3 – extensibility 

 

The extensibility of a 

code list defines which 

additional values are 

allowed as valid values of 

a code list. 

 

Corresponding to 

[IRSDSS Art 6] and 

[GCM Req. 27] the 

INSPIRE Registry 

provides four different 

extensibility indications: 

 

not extensible: 

The code list cannot be 

extended, i.e. its allowed 

values comprise only the 

values specified in this 

register.  

Example: Code list 

‘Country Code’2 

 

extensible with values at 

any level: 

The code list can be 

extended with additional 

values at any level, i.e. 

its allowed values 

comprise the values 

specified in this register 

and additional values at 

any level defined by data 

providers, 

 

 

 

 

 

 

 

 

 

 

                                           
2 http://inspire.ec.europa.eu/codelist/CountryCode/ 

http://inspire.ec.europa.eu/registry/extensibility/none/
http://inspire.ec.europa.eu/registry/extensibility/none/
http://inspire.ec.europa.eu/registry/extensibility/open/
http://inspire.ec.europa.eu/registry/extensibility/open/
http://inspire.ec.europa.eu/registry/extensibility/open/
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Description Illustration 

Example: ‘Building 

Nature‘3 

 

extensible with narrower 

values: 

The code list can only be 

extended with narrower 

values, i.e. its allowed 

values comprise the 

values specified in this 

register and narrower 

values defined by data 

providers. 

Example: ‘Natural Hazard 

Category’4 

 

empty code list: 

No values are specified 

for this code list in this 

register, i.e. its allowed 

values comprise any 

values defined by data 

providers. 

Example: ‘Evolution 

Type’5 

 

P-4 - not extensible 

 

Code lists that are ‘not 

extensible’ are 

maintained within the 

INSPIRE Registry only. 

 

 
 

P5 - extensible with any 

values  

 

Example 5a shows a 

code list ‘A’ with the 

values ‘1’ and ‘2’. Code 

list ‘B’ extends code list 

‘A’ with two additional 

values, so that the 

resulting logical model of 

code list ‘B’ consists of all 

four codes. 

 

 

5a – additional values: 

 
 

 

 

UC 5b:  

                                           
3 http://inspire.ec.europa.eu/codelist/BuildingNatureValue/ 
4 http://inspire.ec.europa.eu/codelist/NaturalHazardCategoryValue/ 
5 http://inspire.ec.europa.eu/codelist/EvolutionTypeValue/ 

http://inspire.ec.europa.eu/registry/extensibility/narrower/
http://inspire.ec.europa.eu/registry/extensibility/narrower/
http://inspire.ec.europa.eu/registry/extensibility/narrower/
http://inspire.ec.europa.eu/codelist/NaturalHazardCategoryValue/
http://inspire.ec.europa.eu/codelist/NaturalHazardCategoryValue/
http://inspire.ec.europa.eu/registry/extensibility/any/
http://inspire.ec.europa.eu/registry/extensibility/any/
http://inspire.ec.europa.eu/registry/extensibility/any/
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Description Illustration 

Example 5b shows the 

extension of code list ‘A’ 

by one additional code 

and a broader code 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 5c shows the 

extension of code list ‘A’ 

with both broader and 

narrower codes. 

 

 

 

 
 

UC 5c: 

 

 
 

P 6 – extensible with 

narrower values 

 

 

 

 

 
 

 

P 7 – empty code list 

 

In this scenario no codes 

have been specified by 

the INSPIRE legislation. It 

is expected that 

extending code lists will 

be published by other 

organisations (e.g. 

member states) and 

assigned to the empty 

code list provided by the 

INSPIRE Registry as 

“extension point”. 
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Description Illustration 

P 8 – validation 

 

The code list and code 

values must form a valid 

structure. 

 

 

 

 
 

P 9 – validation 

 

It should be possible to 

check if a given code 

value is a valid member of 

a given code list. 
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3.2. Code Lists 

 

Figure 19 shows the logical model of a code list. It consists of two different entities 

types: an entity type representing the code list and entity type representing the code 

values. Accordingly two corresponding item classes categorise the items of the Code 

List Register. 

 

 
Figure 19 logical model of a code list 

 

 

The Register information model as shown in Figure 20 illustrates the integration of 

CodeList entity and CodeValue entity to the Register.  

 

 
Figure 20 Register information model 

 

Within the INSPIRE Register Federation an agreed representation of these entity types 

have to be achieved. As also the registration of remote entities is a valid use case it is 

advantageous to decide for a compatible entity representation, e.g. using the same 

representation. 

 

 

 

Registry RDF type Code List RDF type Code Value 

 

UK GovLD Registry 

 

reg:Register, 

 

ldp:Container, 

 

skos:ConceptScheme 

 

 

skos:Concept 
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Registry RDF type Code List RDF type Code Value 

 

INSPIRE Registry 

 

provenance:DataItem, 

 

dcat:Dataset, 

 

skos:ConceptScheme 

 

 

provenance:DataItem,  

 

skos:Concept 

 

EU Publication Office 

EuroVoc 

 

skos:ConceptScheme 

 

skos:Concept 

 

EEA Eionet Data 

Dictionary 

 

skos:ConceptScheme 

 

skos:Concept 

Table 10  

RDF types of Code List and Code Value in practice 

 

 

The RDF types of Code List and Code Value entities that are already in use are shown 

in Table 10. All listed implementation in Table 10 support the Simple Knowledge 

Organization System (SKOS) representation. 

 

SKOS is a data model defined by the Semantic Web Deployment Working Group, which 

is part of the Semantic Web Activity of the World Wide Web Consortium (W3C) for 

modelling controlled vocabularies. At the moment, it is the only standardized data model 

for controlled vocabularies. It incorporates all the capabilities a controlled vocabulary 

should have, according the ISO 25964 specification. This means when using SKOS for 

describing a controlled vocabulary, it is compliant to the ISO specification [iMinds-2014]. 

 

Recommendation 34:  The RDF representation of code list and code value entities 

should use the SKOS Vocabulary. 
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3.2.1. SKOS – Thematic Vocabulary for Code list and code values 

 

The next chapters present the aspects of using SKOS as thematic vocabulary for Code 

List and Code Value representations. I focuses on the essentials without covering all 

SKOS capabilities. 

3.2.2. SKOS - RDF classes 

 

The fundamental RDF classes used by SKOS are skos:ConceptScheme and 

skos:Concept. 

 

A SKOS concept scheme can be viewed as an aggregation of one or more SKOS 

concepts. Accordingly a Code List entity should corresponds to skos:ConceptScheme 

and Code Value to skos:Concept. 

 

 

Resource Property URI Class URI 

Code List rdf:type skos:ConceptScheme 

Code Value rdf:type skos:Concept 

 

Resource Property URI Resource 

Code Value skos:inScheme Code List 

 

3.2.3. SKOS - Labels 

To label Code Lists and Code Values skos provides skos:prefLabel, skos:altLabel 

and skos:hiddenLabel that are each sub-properties of rdfs:label. A resource can 

have multi labels. Each label can have different language tags assigned. A resource has 

no more than one value of skos:prefLabel per language tag. 

 

Resource Property URI Range 

Code List, Code Value skos:prefLabel 
skos:altLabel 
skos:hiddenLabel 

rdfs:Literal 

 

3.2.4. SKOS – hierarchical relations 

In a hierarchical Code List, the hierarchy is described by hierarchical relationships 

between the Code Values. The properties skos:broader and skos:narrower are used 

to assert a direct hierarchical link between two Code Values. This relations should be 

used to create hierarchies of Code Values that are member of the same Code List.  

 

Resource Property URI Resource 

Code Value skos:broader Code Value 

Code Value skos:narrower Code Value 

 

3.2.5. SKOS – top concepts 

The top Code Values of a hierarchical Code List represent the top concepts in that 

ConceptScheme. In a non-hierarchical Code List the Code Values are all located on the 

top level and thus represent all top concepts. 

 

Resource Property URI Resource 
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Code List skos:hasTopConcept Code Value 

Code Value skos:topConceptOf Code List 

 

3.2.6. SKOS – documentation properties 

 

To provide contextual information SKOS provides documentation properties as 

skos:definition and others. The range stated for this is rdfs:Resource, so any 

resource including RDF plain literals can be assigned here. 

 

Resource Property URI Range 

Code List, Code Value skos:definition rdfs:Resource 

 

3.2.7. SKOS – language considerations 

Literals can be assigned by language tags to declare the language used in labels or 

documentation properties. To fulfil the INSPIRE language requirements the used 

language should always be declared for literals. 

  

Recommendation 35:  RDF representations provided by the INSPIRE Register 

Federation should use language tags to declare the language used for literals. 

 

3.2.8. Extensibility of Code Lists 

 

Each Code List within the INSPIRE Code List Register carries one of the following 

extensibility indications6: 

 

1. Empty code list 

2. Extensible with narrower values 

3. Extensible with values at any level 

4. Not extensible 

 

Recommendation 36:  The RDF representation of a code list should contain a property 

describing the extensibility indication. 

 

Recommendation 37:  If the property describing the extensibility indication is not 

populated in an RDF-description, the default interpretation should be “extensible with 

values at any level”. 

3.2.9. Code list extension scenarios 

 

The above described SKOS Vocabulary allows to maintain single Code Lists with flat or 

hierarchical Code Values as a set of entities registered by register items in the INSPIRE 

Register Federation. 

 

The maintenance of extended Code List in the INSPIRE Register Federation requires 

additional considerations. 

 

Let’s consider the use case shown in Figure 21. It shows an origin Code List on the left 

and the expected result of the extension on the right.  

                                           
6 http://inspire.ec.europa.eu/registry/extensibility/ 
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Figure 21 code list example 

 

First to extend the existing Code List ‘A’ an entity of the extend Code List ‘B’ should be 

created. In order to represent the characteristic of the extension a descriptive relation 

to the origin Code List should be set. Unfortunately SKOS does not provide a property 

URI to relate a skos:ConceptScheme to another, so another Vocabulary has to be used. 

Provisionally the term “extends” will be used here: 

 

Resource Property URI Resource 

Code List extends Code List 

 

Next, the full structure of the Code List ‘B’ has to be declared. For interlinking of 

controlled Vocabularies SKOS provides the mapping property URIs shown in Table 11. 

  

Domain Property URI Range 

skos:Concept skos:broadMatch 

skos:closeMatch 

skos:exactMatch 

skos:mappingRelation 

skos:narrowMatch 

skos:relatedMatch 

skos:Concept 

Table 11 SKOS interlinking properties 
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Tree Scenarios of extension models should be discussed here: 

 

Scenario A shown in Figure 22 uses skos:broaderMatch relations between the Code 

Values of both Code Lists. The complete Extended Code List can be derived by receiving 

the Code Values of both Code List.  

 

 

 
relations: 

 {1,2} skos:inScheme {A} 

 {1,2} skos:topConceptOf {A} 

 {3,4,5} skos:inScheme {B} 

 {3} skos:topConceptOf {B} 

 

Figure 22 Extension Model - Scenario A 

  

Scenario B shown in Figure 23 shows a ‘Code List B’ that consists of all Code Values. 

Here all Code Values of ‘Code List B’ are connect to the ‘Code List B’ via ’skos:inScheme’ 

- a Vocabulary known by SKOS aware clients. Existing Code Values have been created 

as ‘exactMatch’ within the extended Code List. 

 

 
 

relations: 

 {1,2} skos:inScheme {A} 

 {1,2} skos:topConceptOf {A} 

 {1’,2’,3’,4’,5’} skos:inScheme {B} 

 {1’,2’,3’} skos:topConceptOf {B} 

Figure 23 Extension Model - Scenario B 
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Scenario C shown in Figure 24 shows a ‘Code List B’ extending ‘Code List A’. Here all 

Code Values of ‘Code List B’ connected to both code lists via ’skos:inScheme’ relations. 

 

 

 
relations: 

 {1,2} skos:inScheme {A} 

 {1,2} skos:topConceptOf {A} 

 {3’,4’,5’} skos:inScheme {A,B} 

 {3’} skos:topConceptOf {A,B} 

Figure 24 Extension Model – Scenario C 

 

 

3.2.10. Discussion of SKOS-Scenarios 

 

Using SKOS aware clients: 

Let’s assume that a SKOS aware client retrieves all items of each scenario. It can 

compute the extended code list only if it is valid represented in one of the used 

SKOS:conceptSchemes. 

 

Scenario  

A The extended code list is neither represented in SKOS:conceptScheme ‘A’ 
nor in SKOS:conceptScheme ‘B’  failed 

B ConceptScheme ‘B’ represents the extended code list  ok 

C ConceptScheme ‘A’ represents the extended code list  ok 

 

 

Using RDF-store: 

Assuming an application retrieves all code list of the INSPIRE register federation and 

stores it in a local RDF-store (e.g. for performance reasons). When querying for all codes 

within the skos:conceptScheme of the origin INSPIRE code list (code list A) different 

results occur: 

 

Scenario  

B The result are the code values of the origin INSPIRE code list only. 

C The result are the code values of the origin INSPIRE code list and all code 

values of extended code lists. Without any further information an 

application can no more distinguish if a code values is provided by the 

origin code list or by an extension. It can also not distinguish between 

different national extensions.  
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Redirect to Code List RDF representation: 

A practice of accessing a code value as RDF representation is that the code value URI 

redirects to the URI of the code list where the complete code list including all code values 

that are provided in that skos:conceptScheme as a single RDF resource is returned. 

Here different results occur for the considered scenarios. 

 

Scenario  

B redirect to code list B: 

The resulting code list consists of the skos:conceptScheme ‘B’ including its 

code values (skos:concepts). The extended code list can be retrieved by 

following the “extends” relation. The matching origin code values can be 

retrieved by following the “skos:exactMatch” relations.  

C Case 1) redirect to code list A: 

Depending on the implementation the result is: 

1.a) the origin INSPIRE code list skos:conceptScheme including its code 

values (skos:concepts).  

1.b) the origin INSPIRE code list including its code values  and all code 

values of extended code lists (as skos:concepts) .  

 

Case 2) redirect to code list B: 

This returns the skos:conceptScheme B including its code values 

(skos:concepts). To retrieve the complete extended INSPIRE code list, the 

skos:conceptScheme of the origin code list including is code values 

(skos:concepts) need to be retrieved from the INSPIRE code list register.  

 

 

3.2.11. Maintenance issues of extended code lists 

When maintaining corresponding Code Values in different registries as shown by 

example in Figure 23 for Code Value 1 and Code Value 1’ the impacts of changes of the 

origin Code Value should be considered. Therefore, some aspects are described below: 

 

1. Clarification:  

An item can change its status. An item can be changed by clarifications. However, 

the meaning assigned to an item will never change once it got valid. Therefore, 

discrepancies because of a different meaning of corresponding Code Values 

caused by changes can be excluded. 

 

2. Retirement:  

The status of the origin Code Value 1 could change from ‘valid’ to ‘retired’ while 

the status of the corresponding Code Value 1’ still remains ‘valid’. 

This situation is not necessarily a contradiction: According SKOS “the property 

skos:exactMatch is used to link two concepts, indicating a high degree of 

confidence that the concepts can be used interchangeably across a wide range 

of information retrieval applications.” It is a question of interpretation if the 

‘degree of confidence’ goes beyond the meaning of SKOS concepts in general. 

As the relevant Code Lists are all extensible by definition, there might be the 

situation that a member state intend to preserve a Code Value in a ‘valid’ state 

as kind of extension although the corresponding origin Code Value has been set 

to retired. Concerning the meaning of both Code Values the relation remains still 

an exact match.  

 

3. Supersession:  

In case a code will be superseded by another code the positions within the code 
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value hierarchy are important. Depended code values that relate via ‘narrower’ 

or ‘broader’ relation to the code value to be replaced should reliable relate to the 

successor. Therefore a supersession should never change the hierarchy of the 

code values within the code list. If a change of the hierarchy is intended a 

retirement of the existing code value and an addition of the new code value 

should be considered instead of a supersession. If this is taken into account, a 

supersession of one code value by multiple code values should also be fine. 

 

 

According to these considerations there are no serious issue that would break the 

concept as an impact of changes caused by maintenance. The information provided 

could allow clients in principle to figure out the situation. However there still might be a 

gap between a formal valid situation and of what is intended by a register maintainer, 

so mechanisms are needed to inform register maintainers of potential demands, e.g. by 

notification. 
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4. Evaluation of use cases 
 

To evaluate the initial introduced use cases these are revisit below to show possible 

solutions by example using the introduced INSPIRE Register Federation Architecture.  

 

The example makes the following assumptions: 

 

 used Topology: ‘scenario B-extended’ 

 used connection types: ‘Federated Register’ 

 

Using other assumptions, e.g. other topologies to connect national extensions to the EU 

level would require to amend the examples below and to revaluate them. 

4.1. UC 1 – MS provides extended code list 

A Member State wants to provide an extended code list. 

 

Steps: 

 

1. Check in the INPIRE Registry if the extension indicator allows to extend the code 

list. 

2. Set-up a national code list register that implements the INSPIRE Register 

Federation API (access, formats) 

3. Connect the national code list register to EU level  

(e.g. using topology scenario B-extended and connection type ‘Federated 

Register’). 

4. Prepare extended code list SKOS representation  (e.g. entities of code list and 

code values according extension scenario B)  

5. Register extended code list in the national register. 

 

4.2. UC 2 – label code value 

An application wants to label a code value. 

 

Given: code value URI 

 

Steps: 

 

1. Dereference the given code value URI to retrieve the skos:Concept 

representation. 

2. Use content negotiation to retrieve the representation in a preferred language. 

3. Read label attributes (skos:preferedLabel) to retrieve textual representation. 

4. Consider language tags in attributes to retrieve the desired translation. 

 

4.3. UC 3 – retrieve all code values of an (extended) code list 

 

An application wants to retrieve all code values of an extended code list. 

 

Given: code list URI of the extended code list (URI of concept scheme). 

NOTE run ‘UC 5’ previously if the code list URI of the list to extend is given.  

 

Steps: 
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1. Query for code values of the same concept scheme by 

http://inspire.ec.europa.eu/codelist? 

rdf:type=skos:Concept&skos:inScheme=<concept scheme>&filter=+*  

 

This query returns a Linked Data Platform Container containing all the URIs of 

the code values of the desired code list that are available in the INSPIRE Code 

List Register and the available extensions. 

 

4.4. UC 4 – find all narrower values of a code value 

 

c) An application want to find all narrower code values of a given code value that 

occur in the same list. 

 

Given: code value URI (concept URI) 

 

Steps: 

1. Query for all code values that represent narrower code values: 

http://inspire.ec.europa.eu/codelist?skos:broader=<given uri>&filter=+* 

 

This queries returns a Linked Data Platform Container containing all the 

URIs of the narrower code values 

 

d) An application also wants to include all narrower code values that exist in 

extensions of this code lists.  

 

Given: code value URI (concept URI) 

 

Steps: 

1. Query for all matching code values in other lists: 

http://inspire.ec.europa.eu/codelist?skos:exactMatch=<given 

uri>&filter=+* 

2. Iterate over result set (URIs of matching code values) to find narrower 

values according UC 4a) 

 

This queries return Linked Data Platform Container containing all the URIs 

of the narrower code values 

4.5. UC 5 – find national extensions of a given code list 

 

A Find all national extensions of a given code list among extensions by all member 

states (a) or by a specific member state (b) (e.g. Germany) 

 

Given: code list given by its URI (concept scheme URI) 

 

Steps: 

 

a) Query for all code lists that extend this code list in all member states: 

http://inspire.ec.europa.eu/codelist? 

rdf:type=skos:ConceptScheme&extends=<concept scheme>&filter=+* 

 

b) Query for all code lists that extend this code list in Germany: 

http://inspire.ec.europa.eu/codelist? 

rdf:type=skos:ConceptScheme&extends=<concept scheme>&filter=+* 
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These queries return a Linked Data Platform Container containing all the URIs of the 

code values of the desired code list. 

 

4.6. UC 6 – align INSPIRE code value with EU vocabulary 

 

An INSPIRE Code List shall rely on a code value that is already provided as term by an 

EU level thesaurus. The thesaurus uses SKOS representation and the term can be 

identified by a dereferenceable URI. It should be possible for Clients to detect that the 

code value of the INSPIRE Code List and the term correspond to each other. 

 

Steps: 

 

1. Registration of a code value SKOS representation that aligns to the matching 

representation of the term provided by the thesaurus (Entity Alignment).  
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5. Test-bed set-up 
 

5.1. Introduction and Goals 

 

The goal is to set-up a sample INSPIRE Register Federation that can be used to simulate 

federation scenarios and to evaluate technical and organisational aspects. 

 

The test-bed shall assist the development of a Technical Guidance for the INSPIRE 

Register Federation by the MIG sub-group on MIWP-6 ’Registers’. 

5.2. Use cases 

 

According the results of the registry workshop in Ispra/Jan2014 the ‘code list’ use 

cases have the highest priority.  

 

The ‘code list’ use cases concern  

 the EU level INSPIRE Registry, because it provides the INSPIRE code list 

defined by the INSPIRE implementing rules and technical guidance documents, 

 the Member States, because they are obliged to maintain the national code 

list that extend the INSPIRE code list, 

 EU institutions and bodies, because they provide thematic vocabularies on 

which INSPIRE code lists may rely on or need to related / aligned with.  

 

The INSPIRE Register Federation test-bed should be based on ‘code list’ use cases. 

5.3. Test-bed components to be set-up  

 

The test-bed should include  

 a central Register of Register, 

 a central INSPIRE Registry including a code list register, 

 code list registers provided by participating members to connect to the 

federation, 

 entities (terms, codes, etc.) provided by members to be related /aligned with or 

to link with code values maintained within the federation.  

5.4. Actions to implement 

 

Participants should perform the actions below: 

 

1. definition of use cases based on code lists: 

o example code lists to provide 

o extension scenarios to test 

o use cases for accessing code lists using container view 

o use cases for managing code using full view 

 

2. definition of test-scenarios: 

o connection types to test (selections from chapter 2.2) 

o topology scenarios (selections from chapter 2.4) 

 

3. participants providing code list registers set-up representations & API for 

o container view:  

 core vocabulary 
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 thematic vocabulary 

o full view option: 

 full vocabulary 

 

4. performance of test-scenarios and evaluation of use cases:  

o participants perform selected topologies and connection types 

o participants evaluate use cases 

5.5. Envisioned Participants 

 

Participation in the test-bed is possible with the aim to actively engage in the technical 

test-bed implementation but also to actively support on a test-bed conception, e.g. 

definition of use cases, etc. 

 

For the technical implementation it is optimal to have a group of at least four 

organisations: 

 

1. Joint Research Centre: 

Provision of the central Register of Registers and the central INSPIRE 

Registry 

 

2. One or two National Member States: 

Provision of a national code list register to connect 

 

3. One or two EU institution and bodies: 

Provision of thematic vocabularies to related or align with code values maintained 

within the federation. 
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6. INSPIRE Registry recommendations 
 

This chapter roughly compares the current INSPIRE Registry implementation with the 

recommendations made in this study to show the potential needs for development to 

integrate into the INSPIRE Register Federation. 

 

As preliminary remark it should be noted that the EU-level INSPIRE Registry is a system 

in production mode. This implicates that the resources provided by are already subject 

of use. Any further development to enable integration into the desired INSPIRE Register 

Federation should be proceeded with caution of the existing uses. To meet this 

conditions, the additional requirements may be implemented as an application profile of 

the existing architecture, e.g. by modularly adding of representations and API 

functionalities. 

 

Topic Description 

Information model The recommended information model uses separate 

representations of items and thematic entities. This 

affects the representation and access logic. 

 

If the custom attributes of the INSPIRE Registry 

item model are seen as a group with its own identity 

then this group would correspond to the term entity 

used in this concept. 

Connection types As the realization of the INSPIRE Register Federation 

depends much on the fact how many connection 

types are offered by the EU-level Register of 

Registers and the EU-level INSPIRE Registry all 

connection types should be implemented.  

Register of Registers The Register of Registers is a new component to be 

implemented.  

 

API 

 

   Linked Data Platform The access pattern supported by the INSPIRE 

Registry implementation seems to be compatible to 

the Linked Data Platform API (read only).  

   Linked Data Platform 

   Paging 

Additional implementation is required to support 

Linked Data Platform Paging API. 

   Filter Resource filtering is a new functionality and 

recommended to be implemented. 

   Search & Query Search/query is a new functionality and 

recommended to be implemented. 

   Validation Validation is a new functionality and recommended 

to be implemented. 

   Vocabulary & 

   Representation 

The following points are new functionality and 

recommended to be implemented: 

 

 An access pattern to distinguish between 

container view and full we need to be 

implemented. 

 RDF turtle representation is required by the 

Linked Data Platform and should be 

implemented. 
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 Once the vocabulary is agreed for the 

INSPIRE register Federation, the existing RDF 

representation requires adjustment. 
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7. Conclusions 
This study recommends an INSPIRE Register Federation Architecture based on existing 

standards and technologies. The proposed architecture makes use of best practice 

technologies, e.g. as implemented by the UK Government Linked Data Registry 

[UKGovLD] or the INSPIRE Registry [INS-REG]. The recommended architecture 

supports both, the sophisticated use cases of INSPIRE as well as the common 'linked 

data' use cases. Nevertheless additional testing (test-bed) and decision making is 

required by the MIWP-6 sub-group to prepare a Technical Guideline for an INSPIRE 

Register Federation. 
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