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1.0 Introduction 
As part of the European Union’s Interoperability Solutions for European Public Administrations (ISA) 

Programme1, the European Commission’s (EC) Joint Research Centre (JRC) is establishing A Reusable 

INSPIRE Reference Platform (ARE3NA, ISA Action 1.17). ARE3NA aims to support the Member States in their 

implementation of Directive 2007/2/EC establishing the Infrastructure for Spatial Information in Europe 

(INSPIRE) by supporting collaboration, sharing of best practices and approaches, the creation of guidance 

and a references to common (mainly open source) components. To aid reuse and interoperability, ARE3NA 

will also explore the development of open source software and other interoperability ‘technical bridges’ 

between geospatial data-sharing and e-government, with a focus on topics such as the Digital Agenda for 

Europe and open data related initiatives in the Member States and the Commission, including Open Data 

portals. 

In detail, ARE3NA focusses on the following activities for the duration of the Action, which runs from 2012 

to 2015: 

 Creating inventories of 
o existing INSPIRE components from the Open Source community; 
o components used within the Member States to implement INSPIRE; 
o missing components (e.g. registries, volunteered geographic information platform); 

 Selection of other policies and initiatives from other sectors requiring exchange and sharing and 
maintenance of spatial data sets and services. 

 Selection of the missing components and/or functionalities in software. Multilingual 
documentation is envisioned where required; 

 Support Open Source projects to develop the missing items and produce the related 
documentation (installation guides and technical documentation in several languages); 

 Selection and development where required of conformance test suites; 

 Set up a collaborative platform to share and maintain the components 
 

This report provides details about the first release of ARE3NA’s inventory of existing INSPIRE components 

from the Open Source community. This inventory relates to the first point, above, by identifying software 

and tools that are being used for INSPIRE implementation, including both open source software and 

proprietary solutions. It also addresses the missing components/items related to the first and third points, 

as the outputs of ARE3NA should eventually contribute to future releases of this inventory as well as the 

potential to support the reuse of the software discovered. 

This report covers the following topics. It starts by discussing the scope of the inventory (Section 2.1). This 

is followed by a presentation of the overall approach to gather and catalogue implementation software as 

well as the characteristics that have been used to catalogue this software (Section 2.2). This is followed by a 

discussion of how the catalogue should be used and some limitations (Section 2.3), before providing an 

overview of where this work helps to create content for the platform, both from the perspective of INSPIRE 

implementation and as a contribution to other ISA activities (Section 2.4) before concluding (Section 3). 

                                                           
1 See http://ec.europa.eu/isa 

http://ec.europa.eu/isa
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2.0 Inventory development 

2.1 Scope of the inventory and the ARE3NA survey 

This report investigates what Free and Open Source Software (FOSS, including related tools such as 

libraries) are currently available to collect, store, analyse, visualise and/or share mainly geospatial data or 

information. Keeping in line with the overall objectives of ARE3NA, it limits the scope to open source items 

that can potentially support the development and sharing of INSPIRE-compliant geospatial data in support 

of the implementation of the INSPIRE Directive (2007/2/EC). Other work is gathering details about 

proprietary software not presented here. The report aims to present the FOSS inventory but does not 

intend to provide a detailed analysis of requirements nor make specific recommendations.  

The result is a small dataset containing an inventory of open source geospatial tools, as baseline evidence 

that other activities associated with ARE3NA can refer to and build upon through the course of the Action, 

reflecting the evolving nature of software and their projects. This report also summarises the information 

gathered and highlights the most relevant and promising tools. 

The main way to ensure that details are up-to-date has been through a stakeholder survey covering 

‘existing reusable components’ (software and guidelines) and ‘missing items’ within INSPIRE and between 

other interoperability activities, including those associated with ISA. The survey can be accessed through 

http://tinyurl.com/are3na1 and it is intended to keep the survey open to gather more examples for the 

planned course of the Action (until 2016). 

In terms of existing reusable components, survey respondents were asked to identify spatial data-handling 

technologies and tools or standards from geospatial and other sectors that would support the correct 

functioning of INSPIRE, covering 18 topics: 

1. Platforms that combine or provide clusters of tools/software noted below 
2. Data Portals and Geoportals  
3. The creation, editing and validation of metadata  
4. Discovery services and other metadata repositories/catalogues 
5. Spatial data visualisation (including online mapping and view services)  
6. Visualising other types of data (e.g. graphs and diagrams) 
7. Online data processing and analysis 
8. Data download and related services 
9. Geographical coordinate transformation, including services  
10. Data model transformation, including services  
11. Conformancy test suites and validators 
12. Gazetteers and other place name registers or directories etc.  
13. Registers and Registries (including for code list management) 
14. Access control technologies: registration, authentication and authorisation 
15. Secure data/document exchange 
16. e-Commerce resources for data and licensing  
17. Data infrastructure management 
18. Other examples of reusable software components not listed above 

http://tinyurl.com/are3na1


 

  4 

 

Details gathered included a name for each component/software, a link to documentation or an 

implementation, an indication if the component was open source, if it had been reused and a link to an 

example of its reuse, if applicable.  

These ‘components’ include complete software packages or specific tools for spatial data-sharing in general 

and, potentially, INSPIRE implementation. The notion of ‘reusability’ focusses on FOSS examples that could 

be shared for others to deploy (in whole or partially) in their infrastructures). Other software solutions 

were, however, also of interest to the survey, including in-house developments and proprietary software, 

where relevant. As well as software, respondents were asked to identify other materials supporting INSPIRE 

implementation, including good practices to explain INSPIRE, interpret INSPIRE guidelines and other 

support such as INSPIRE-related training activities.  

In addition, the survey asked respondents to identify gaps and missing items/components, including where 

certain tools and functionalities are missing from existing technologies, and where standards had gaps and 

limitations for INSPIRE and where there were opportunities to support cross-border/cross-sector 

interoperability through the development of technical ‘bridges’ between INSPIRE and these other activities. 

Once new items are developed, such as the FOSS Re3gistry and INSPIRE Registry Service instance that 

ARE3NA is helping to develop2, these could be added to the inventory, too. 

2.2 Approach to inventory development and characteristics 

The initial content of the inventory was compiled from several online sources, including  

 various FOSS4G-related conference proceedings  

 web portals  

 journal publications  
 

In addition, details from the ARE3NA survey were added to create a long list of possible technologies.  

Each component was investigated with a broad scope in mind, so that relevant items could be identified 

alongside those technologies providing a supporting role to INSPIRE implementation in order to create a 

reference set of FOSS that could be reused in ARE3NA for other tasks and to provide Member State 

organisations initial evidence for further discussion and new inputs. From this longer list, software projects 

formed a subgroup of items to be included if they 

 were truly open source licensed (as opposed to ‘only’ free non-commercial use), and  

 showed significant activity during the past year.   
 

For the first point, we recognised that FOSS may not include examples where only binaries are available, 

where there may be restrictions on the use (e.g. non-commercial) or where there is no license. The Open 

Source Initiative (OSI)3  has defined the characteristics that FOSS should have4, including licences being 

“compatible to GPL”.  Further work can help refine which software are truly FOSS from the inventory 

                                                           
2 See https://joinup.ec.europa.eu/search/apachesolr_search/re3gistry  
3 http://opensource.org/  
4 http://opensource.org/docs/osd  

https://joinup.ec.europa.eu/search/apachesolr_search/re3gistry
http://opensource.org/
http://opensource.org/docs/osd
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following these definitions but, as a baseline, the current view helps to illustrate where there are relatively 

open tools available. 

This second point meant that many examples were retired from the baseline list, so that the most active 

projects could be examined in more detail. This subgroup was investigated further and categorised 

according to an open scheme, so that it could be amended in the future. The following table provides a list 

of characteristics for all software falling into the scope of the above-mentioned sub-group (see Table 1). 

  

Table 1: Metadata for FOSS relevant to INSPIRE Implementation 
 

Label  Description 

Id unique identifier for each item in this table 
 

name Name of the software 
 

link URL for where the software project or company can be found 
 

what Short self-description of the software  
 

source code specific link to resources for the source code 
 

License Where known, the reuse license of the software is noted 
 

Language The software language used to develop open source software (in particular) 
 

Example 
implementations 

Several projects refer to the use of particular software items and are noted 
here 
 

Guidelines/development 
manuals 

Type of guidelines available, values: {videos, tutorials, documentation} 

Guidelines link Link to online guidelines 
 

Active Active development during 2013; values: {Y, N, ? ,}  
 

Type Values: {Library, Tool, Application, Framework, Data, Plug-In, Portal} NB: 
hierarchical, use "highest" possible fit 
 

Scope Values: {Access Control, Catalog, Content Management, Database, ETL, 
Metadata, Programming, Retrieval, Mapping, Analysis, GIS} NB: "GIS" 
includes most other functionalities 
 

Platform Values: {Desktop, Server, Service, Mobile}  
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The metadata for these elements provide a starting point for sharing this information and further work 

could explore FOSS owners/project leaders validating ARE3NA’s work and taking this further to register 

their software in JoinUp based on these and other details. Similar efforts have also started from groups 

such as OSGEO5 and synergies should be found to make best use of a community initiated effort. 

2.3 General considerations 

In dealing with reading the inventory there are a number of items that need to be considered, outlined 

below (see table 2). In addition, the use of the inventory will help to clarify the applicability of these terms, 

including the scope, help to detect any errors and create a more complete view over time. Notably, the 

review has shown that some software items are subject to change and that many tools listed are not active 

anymore. This indicates a high fluctuation in open source development activities, where many promising 

projects are initiated and prototyped by small groups of developers. If the project does not form a 

community to sustain it, developments lag behind new technologies, leading to an obsolete component.  

 
Table 2: Reading Inventory Details 

Topic Description 

Empty active field 

(Active="") 

This means that the active nature of the tool/software is “not applicable” 

Library<Tool<Application

<Framework hierarchy 

A programming library provides functionality but cannot be executed on its 

own. 

A tool provides functionality with a user interface, but the functionality is 

limited to a very specific task. 

An application provides a lot of functionality with a graphical user interface, 

thus supporting a full workflow. 

A framework is modular and allows the combination of existing Libraries, Tools, 

and Applications, as well as modification and extensions.  

A plug-in is different from a tool or library as it is tied to (plugged-into) a 

specific tool or application.  

Label: Scope This tries to describe the functionality and focus of the software. Overlaps exist, 

especially between the categories of Catalog, Content Management, Database, 

Metadata and Access Control. A full GIS includes most other functionalities to 

some extent.  

Label: Platform The environment in which the software can be used can vary as, for example an 

open source database can run as a server backend or on a local desktop 

installation. In these cases they have been classified as "Server". 

                                                           
5 http://wiki.osgeo.org/wiki/INSPIRE_tools_inventory  

http://wiki.osgeo.org/wiki/INSPIRE_tools_inventory
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This is an important risk factor to consider for the development of tools. It should also, however, be 

recognised that open source communities are global, with development and maintenance driven by 

different factors and that efforts to produce software are likely to have INSPIR in mind in only a select 

number of cases. Funding the development of tools, as taking place through ARE3NA, helps to address 

missing items but other approaches could be needed to fund FOSS development so that organisations can 

tailor tools to their particular needs. 

There are, however, several successful long-lasting projects which show good promise to remain on the 

scene for the foreseeable future. These projects have produced or are producing tools that cover every 

possible aspect of handling geospatial data, including: 

 databases (e.g. PostGIS, SpatiaLite),  

 libraries or tools for transformation,  

 analysis and visualisation (Proj, GEOS, GDAL, OpenLayers, …),  

 full GIS suites (GRASS, QGIS),   

 map servers (GeoServer) and  

 web development frameworks (GeoDjango, Cartaro, …).  
 

2.4 Contributions to platform development for INSPIRE and ISA 

The extent to which INSPIRE-conformance is achievable with the current state of FOSS remains unclear and 

further evaluation is planned in ARE3NA.  This includes work by the JRC to draft an implementation 

workflow and gather details from the Member States to map the use of software to current infrastructure 

/architecture and tasks supporting data, metadata and service sharing for INSPIRE. 

Other work in ARE3NA has involved collaboration with the European Federated Interoperability Repository6 
(EFIR, ISA Action 4.2.4) and has provided a preliminary mapping of all the available ‘INSPIRE assets’ to the 
relevant layers of their model (see Figure 1) related to the European Interoperability Framework (EIF, 
covering legal, organisational, semantic and technical layers of interoperability ). The FOSS inventory 
contributes to the top of the model for software and, in some cases, service assets. Registration of these 
assets could take place in JoinUp by using ADMS.SW7, alongside the creation and registration of semantic 
assets related to other ISA Actions involved in semantic interoperability through Community of European 
Semantic Assets Repositories (CESAR8) and Asset Description Metadata Schema (ADMS9); alongside 
contributions to the DCAT profile relating to EU-level open data portals10 and further contributions to work 
related to geospatial linked data, including the ISA Core Location Vocabulary11. Relevant materials related 
to organisational assets could also be included. 
 

                                                           
6 http://ec.europa.eu/isa/actions/04-accompanying-measures/4-2-4action_en.htm 
7 https://joinup.ec.europa.eu/asset/adms_foss/release/release100  
8 https://joinup.ec.europa.eu/community/cesar/description  
9 https://joinup.ec.europa.eu/asset/adms/home  
10 https://joinup.ec.europa.eu/asset/dcat_application_profile/document/dcat-application-profile-data-portals-
europe-draft-final-tex  
11 https://joinup.ec.europa.eu/asset/core_location/asset_release/core-location-vocabulary-03  

http://ec.europa.eu/isa/actions/04-accompanying-measures/4-2-4action_en.htm
https://joinup.ec.europa.eu/asset/adms_foss/release/release100
https://joinup.ec.europa.eu/community/cesar/description
https://joinup.ec.europa.eu/asset/adms/home
https://joinup.ec.europa.eu/asset/dcat_application_profile/document/dcat-application-profile-data-portals-europe-draft-final-tex
https://joinup.ec.europa.eu/asset/dcat_application_profile/document/dcat-application-profile-data-portals-europe-draft-final-tex
https://joinup.ec.europa.eu/asset/core_location/asset_release/core-location-vocabulary-03
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By registering the software and other assets in the EFIR model (or items that evolve in the EIF, it will be 

possible to support the reuse (and potential interoperability) of INSPIRE in/with other sectors as a 

contribution to the development of the overall ARE3NA platform.  

 
Figure 1: The INSPIRE Asset Constellation in EFIR 

 

 

3.0 Conclusions and possible further work 
This short report provides the background and an introduction to the inventory of existing components 

from the Open Source community. As a baseline, it has captured a number of examples and assessed the 

components which are likely to be used within the Member States to implement INSPIRE. Further work is 

needed to better organise this material in relation to frameworks such as EFIR and to link where Member 

States are using these FOSS in different INSPIRE implementation tasks, partly identified through the survey, 

aided by the implementation workflows ARE3NA is drafting and the unique codes/vocabularies coming 

from the inventory. 

Similarly, the baseline provides a means to identify leading examples of FOSS and an opportunity to gather 

more details with FOSS owners/project leaders, allowing existing content to be validated and updated. 

Main technology areas of interest include databases, transformation tools, map servers, as well as 

analysis/visualisation tools that extend beyond the immediate demands of INSPIRE view and download 

services and broader items such as full GIS suites and web development frameworks.  

 A future activity could involve moving from this overview to more detailed and comparable descriptions, 

where FOSS owners/project leaders could use ADMS.SW and JoinUp to describe tools that support INSPIRE 

implementation and potential reuse in more detail. As ARE3NA response to key missing items identified 

through the survey, these too can be added to the inventory, helping to create reference materials for 

INSPIRE implementation and reuse. 


