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1 INTRODUCTION 
The objective of WP6 is to design the EuroGeoSource system and to develop a prototype 
demonstrating the design. In order to design the system and build a prototype system a 
number of tasks will be completed:  

1. The user requirements produced in WP4 will be evaluated and analysed to define the 
necessary functionality. 

2. Based on the analysis of the user requirements and input from both project consortium 
members and external stakeholders like the advisory board, use cases are defined.  

3. A conceptual architecture is designed based on OGC and INSPIRE recommendations 
and on the results from other projects (e.g. EuroGeoNames, OneGeology and ESDIN).  

4. The technical specification of the system in drafted, including the functionality of the 
system and taking into account the large datasets which are foreseen to be supported 
by the EuroGeoSource system. 

5. The development of a prototype to proof the conceptual architecture and to 
demonstrate the use cases. 

6. The prototype is evaluated against the concept and user requirements. 
 
These tasks are reflected in the chapters of this document: 
�
The prototype itself is not part of this document, but screenshots of the prototype showing the 
functionality and a link to the website will be published as well as the evaluation results. 

1.1 Workplan 
The workflow of the activities in WP6 follows a normal development plan: 

·  Requirements analysis 
·  Analysis and design 
·  Implementation  
·  Testing & Evaluation 

�

 

Fig. 1 Iterative & incremental approach 

The conceptual design and prototype will be developed using an iterative and incremental 
approach (see Fig. 1). This means the activities from requirements analysis to evaluation will 
be carried out in a number of cycles (iterations). During an iteration of the cycle not all 
functionalities are taken into account, but small portions are developed (incremental). 
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WP6 will have at least two cycles leading to two deliverables:  

·  The draft architectural design at Month 12; and 
·  The final architecture (incl. detailed specifications) at Month 18 

 
It is expected this iterative and incremental approach is continued into WP8 where the final 
system is developed.  

1.2 Relation with other work packages 
 

WP 2 WP 6
User requirements

WP 3
System requirements

WP 4
Phase 1

Data requirements

WP 5

WP 4
Phase 2

review

WP 7

Architecture
design

WP 8

WP 10
(workshop 1)

Data and service requirements

WP 9

 
Fig. 2 relations with other work packages 

 

The diagram above shows the relations with the other work packages. 
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2 USE CASES 
A use case describes the interaction of an actor (mostly a user) with the system to be 

developed resulting in a certain action or product.  The use case describes all the steps needed 

to be performed in order to achieve a particular goal. Use cases in short describe what a 

system must do without taking into account the functional design or system constraints. How 

a system must do this is part of the user interaction design. 

 

2.1 Use case : Land use planning 

2.1.1 Short description 
In land use planning current law requires a “constraints map” is created. This “constraints 
map” includes areas with mining concessions and the exploration licenses. The land use of 
these areas is constraint to that purpose and cannot be changed.  
 
Next to the “constraints map” a “land use map” is created, showing the possible uses of areas 
that do not have any usage constraints like mining concessions and exploration licenses. It 
also shows the “free” mineral deposits (without legal constraints). The purpose of the land use 
map is to avoid use of land that may compromise the future use of an area with mineral 
potential. 
 
This use case is carried out by land use planners (consulting companies or policy makers and 
technical personal at a regional level). The users will have an overview of all the (potential) 
mineral deposits in the region, , with a differentiation between the ones which are licensed for 
exploitation, the ones with exploration rights and the free areas with potential sources to make 
a better land use plan. Hereby they can avoid land use conflicts and protect the current and 
future access to the mineral resources in the area. 

2.1.2 Basic Scenario 
 
Actor Land use planners (consulting companies or policy makers and 

technical personal at a regional level) 
Precondition / 
Assumptions 

System has been started properly 

Scenario 
description 

1 The system shows the map of Europe with countries connected to 
the EuroGeoSource system 
 
2a The user selects one of these countries 
3a The system shows the map of administrative units used in Land 
Use Planning (e.g. Municipalities) 
4a The user selects an administrative unit 
 
2b The user type in an administrative unit 
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5 The system shows the extent of the administrative unit with: 

 Background maps: 
- Land Cover (CORINE 2000) 
- Protected sites 
- Infrastructural (OSM) 
- One Geology (lithological map) 

      Maps related to mineral resources 
- Concessions 
- Exploration permits 
- Free mineral potential areas 
- Restoring mining areas 
 

Postcondition / 
Result 

Overview of all the (potential) mineral deposits in the region, with a 
differentiation between the ones which are licensed for exploitation, 
the ones with exploration rights and the free areas with potential 
sources 

 
In section 9.4 Use case: Land use planning II an example for a Portuguese Municipality is 
given as it was presented during the first EuroGeosource workshop. 
 
Remarks 

- Integration with EuroGeoNames is considered. EuroGeoNames offers a service to  
searching for geographic names from official sources.  

- It is expected the administrative units will be supplied as View and Download 
services as the Annex I theme “Administrative Unit” will be implemented. 

 
 

2.2 Use case : Explore occurrences 

2.2.1 Short description 
 
The exploration of information on mineral occurrences is a use case useful in several 
scenarios. For example to find information about Critical Minerals or to explore the mining 
possibilities of certain occurrences, like Lithium found in Pegmatites. 
 

2.2.1.1 EU Critical minerals in EU Member States 
The European Union is dependant on the import of certain materials which play an essential 
role in the development of innovative, sustainable technologies for improving energy 
efficiency and reducing greenhouse gas emissions [1] 

Some of these raw materials can be considered to be particularly critical, because of three 
reasons: 
                                                
1 http://ec.europa.eu/enterprise/policies/raw-materials/critical/index_en.htm 
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1. their significant economic importance for key sectors 
2. high supply risks 
3. lack of substitutes 

An ad hoc group of the The Raw Materials Initiative [2] analysed a selection of 41 raw 
materials and considers 14 of these raw materials most critical due to their high relative 
economic importance and high relative supply risk [3]. In the figure below these materials are 
in the top right cluster.  

 
Fig. 3 Economic importance and supply risk of 41 selected materials 
 
The 14 critical materials at EU level are: 
 

Antimony Indium 

Beryllium Magnesium 

Cobalt Niobium 

Fluorspar PGMs (Platinum Group Metals) 

Gallium Rare earths 

Germanium Tantalum 

Graphite Tungsten 

 
- The Platinum Group Metals (PGMs) regroups platinum, palladium, iridium, rhodium, 

ruthenium and osmium. 
- Rare earths include yttrium, scandium, lanthanum and the so-called lanthanides 

(cerium, praseodymium, neodymium, promethium, samarium, europium, gadolinium, 
                                                
2 http://ec.europa.eu/enterprise/policies/raw-materials/index_en.htm 
 
3 http://europa.eu/rapid/pressReleasesAction.do?reference=MEMO/10/263&form 
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terbium, dysprosium, holmium, rebium, thulium, ytterbium and lutetium) 
 
 
In this use case an actor selects one (or more?) critical material and gets relevant information 
about the material, like geographical distribution of the raw material and attribute information 
about the occurrences. The attribute information should be sufficient to help the actor 
answering his/her questions, or should reference to other information sources (do we want this, 
like referencing to reports showing the economic importance of Indium). 
 

2.2.1.2 Researching Lithium Pegmatites 
Lithium (Li) is a commodity which will soon be included in the EU list of critical raw 
materials if the demand for it, especially related to the electric vehicles industry, will continue 
to increase in the way which is expected.  Therefore, the interest in Li rich pegmatites, both 
from mining industry and researchers is highly increasing. The research in several areas 
related with lithium pegmatites is evolving rapidly and therefore proving a suitable example 
of a use case. The demonstration of this functionality needs similar artefacts and cooperation 
from the other geological surveys in the project as described in the Critical Raw Materials 
example. 
 

2.2.2 Basic Scenario 
 
Actor EC Policy Maker, Researcher, Employee mining company 

Precondition / 
Assumptions 

System has been started properly, if needed user is logged in. 

Scenario 
description 

1. The user makes a selection, eg a specific critical mineral or selects Li 
occurrences with Pegmatites as deposit type. 

2a. The system shows up the map view with: 
- a background map 
- OneGeology map 
- Map with occurences of raw materials  

 
2b, The system shows in the “diagram view”: 
- Pie with relative availability per EC country 
 
3a. The use clicks on an occurrence 
 
4a. The system shows attribute information of the occurrence, like: 

- Main commodity in the deposit 
- Main ores 
- Types of deposit 
- Concentration production (y/n) 
- Deposit details (active link to the deposit database in which it 

is included) 
- Age  
- Regional Geology; 
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- Main mineralogy (in case of Li: spodumene, amblygonite, 
lepidolite, etc) 
- Deposit Details (active link to the deposit details in the data 
base) 

 
3b. The user clicks on a country in the diagram view 
 
4b. The system shows map zoomed to the selected country 
5b  The system shows aggregated information of the country 
 
 

Postcondition / 
Result 

Image of occurrences with attribute information and aggregated 
information per EC country. 

 
In section 9.5 Use case: exploring commodities  an example for a Lithium exploration is 
given as it was presented during the first EuroGeosource workshop. 
 
 

2.3 Use case: Hydro carbon 

2.3.1 Short description 
In this case a use case in which information about hydrocarbon occurrences is explored is 
described. The SPBA map4 mentioned in this use case is a product of the Southern Permian 
Basin Area (SPBA)-project. This is a joint project of the Geological Surveys of Belgium, 
Denmark, Germany, the Netherlands, Poland and the United Kingdom. 

2.3.2 Basic Scenario 
 
Actor Employee of oil company 
Preconditie / 
Assumptions 

System has been started properly 

Scenario 
description 

1. The user selects a type of deposit, e.g. “GAS”. 
 
2a. The portal shows up the map view with: 

·  Relevant deposits (e.g. GAS deposits) 
·  Background map (streets) 
·  SPBA map4 

 
2b. The portal shows in the diagram view: 

·  The aggregated information per country 
 
3. The user selects/clicks on a deposit 
4. The portal shows the attributes of the deposit: 

– Age  

                                                
4 http://www.spb-atlas.org/ 
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– Regional Geology; 
– Deposit Details (active link to the deposit details in the 

data base) 
– source rock of the deposit (e.g. the GAS deposit) 

5. The user clicks on the source rock 
6. The portal will retrieve the SPBA map of the source rock (raster 
format), and displays it   
 

Postcondition / 
Result 

. 

 

2.4 Use case : Retrieve Mining Authority Data 

2.4.1 Short description 
Retrieve the information about Mining Authorities. This functionality may be based on data 
available on the WP3 final report, and may be practical information important to mining 
companies. 
 

2.4.2 Basic Scenario 
 
Actor Employee Mining Company 

Precondition / 
Assumptions 

System has been started properly, if needed user is logged in. 

Scenario 
description 

 
1. a user selects the name of a member state 
2. The system displays the information about the Member State 
Mining Authority: 
- Name of mining authority entity 
- Contacts 
- URLs 
 
 

Postcondition / 
Result 

Information about Mining Authority 

 

2.5 Use case : Look for exploration possibilities 

2.5.1 Short description 
This example is based on a suggestion made by Valeri during the Lisbon meeting: look for 
free mining areas or public tender for exploration. It could be queried based on our database 
(in case of “free” areas, included in the “legal status” attribute) and on information of partners 
who decide to provide it. 
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2.5.2 Basic Scenario 
 
Actor Employee Mining Company 
Precondition / 
Aannamen 

System has been started properly 

Scenario 
description 

 
1a  User selects a Member State 
2a  System shows all free mineral occurrences/public tenders in a 
map for that Member State 
 
1b User selects a commodity  
2b System shows all free mineral occurrences/public tenders of that 
commodity in a map for all member states. 
 
3 User selects a occurrence/tender 
4 The system shows information about the occurrence/tender 
 

Postcondition / 
Result 

 

 
 

2.6 Use case : Look up Strategies/Policies 

2.6.1 Short description 
This functionality could give to users an easy and friendly access to the policy and strategies 
in force or related with energy and mineral resources at EU and Member State level 
 
 

2.6.2 Basic Scenario 
 
Actor Employee Mining Company, EC Policy Maker  [??] 

Precondition / 
Aannamen 

System has been started properly, if needed user is logged in. 

Scenario 
description 

 
1a  User selects Member State level 
2a User selects Member State 
3a  System shows member state information and be directed to the url 
address where the strategies and policies in force are available 
(another option is to available the documents itself) 
 
 
1b User selects EU level. 
2b User selects between Non energetic Strategies/policies or 
Energetic Strategies/policies  
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3b System shows list of recent COMs or Reports published by DG EI 
or DG Energy in the last 10-15 years (I have that list quite complete 
for the non energetic minerals and some for the energetic geological 
resources) 
 
 

Postcondition / 
Result 
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3 FUNCTIONAL DESIGN 

3.1 Functional requirements 
From the results of WP2, WP3, discussions with stakeholders and partners, and the above 
described use cases, a number of functional requirements have been derived. It is expected 
more requirements will be defined during the second phase of this work package. 
 
The requirements are listed in Table 1 Functional requirements.  Priorities are described 
according to the MoSCoW method:  

·  Must: the system must have this (without this the project is failed) 
·  Should: the system should have this if possible 
·  Could: the system could have this if it does not affect other things 
·  Would: It would be nice if the system has this in the future 

 
Requirement Priority  Risk 
Map component   
View WMS M L 
View Tiled WMS M L 
Zoom in and out map M L 
Add WMS Url M L 
Save added WMS Url S M 
Change transparency of layers M L 
Pan map M L 
Show scalebar M L 
Navigate through history of map extents S M 
Diagrams   
View diagram view M H 
Click diagram to filter and view information M H 
Searching   
Search occurrences by keywords M H 
Textual search for geographic location M M 
Attribute information   
Show attribute information of commodity M M 
Show table with attribute information of selected commodities M M 
Multilinguality   
Select language M L 
Show portal in selected language M H 
Metadata   
Show metadata of data M H 
Metadata search W H 
Store permalink to map (map extent and map layers) S M 
Available layers   
Layers with legal status (concessions, permits, free potential areas) M M 
Integration   
Integrate with OneGeology EU M M 
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Integrate with INSPIRE themes like AU (when available) S H 
Integrate with Natura2000 M M 
Integrate with Corine Land Cover M M 
Table 1 Functional requirements 

 

3.2 Web Portal 
Based on the use cases and requirements it has been decided to start the application with a 
simple choice: either by entering a name of a resource or by selecting a resource from a list. 

 

 
Fig. 4 Design of EuroGeoSource Web Client 

 
Once a resource is selected relevant characteristics will be shown in diagrams, e.g. pie 
diagrams to give an instant and clear overview of the data. 
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Fig. 5 Design of EuroGeoSource Web Client 

 
 

3.3 Other clients 
Although not part of the DoW the specifications can be used to create clients for specific 
devices using the characteristics of these devices. E.g. a client may be developed for tablets or 
large screen touch interfaces. This would increase the use of the data distributed through the 
EuroGeoSource portal and offers a proficient tool for dissemination. 
 
One of the request made was to create a mobile application, e.g. for mobile phones and tablets. 
The analysis for this application are still in progress and will be part of WP8. There are three 
options seen for such a mobile application: 

1. An application similar to the webportal 
2. An location based application taking into account the location of  the user 
3. An application dedicated to a particular user, e.g. decision makers. 

 
It is be clear that the first option does not add any value to the EuroGeoSource system being a 
mere copy of the webportal functionality. A location based application can add value to the 
EuroGeoSource system. However, from the user survey and discussion with stakeholders no 
need for a location based application was shown. 
 
The added value would lie mostly in creating not a general application, but an application that 
could be directly beneficial to the user and relates to their daily work. Local, national and 



 

D6.2_EGSource_Architecture_Design.doc 20 
 

European decision makers increasingly use tablets to read and share information. Therefor a 
mobile application that focuses on e.g. making available relevant information to decision 
makers, could add value to the EuroGeoSource system. The system design should be able to 
support such an application easily. 
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4 METADATA 
This chapter describes the requirements for metadata, the possible functionalities related to 
metadata and the INSPIRE metadata rules and guidelines. 

4.1 Functionality 

4.1.1 Administrative 
The metadata will be available at the central portal. In order to get it there it has to be filled-in 
at some point of course. There are different possibilities: 

1. The individual geological survey already has metadata available for the data and 
services offered; or 

2. The individual geological survey does not yet have the metadata available. 
In the first case the metadata could be harvested to the central metadata catalogue. However 
the metadata might be incomplete (eg. using a different metadata datamodel). There needs to 
be a check after the harvesting of the data.  
In the second case the individual geological survey could install a metadata service from 
which the central catalogue can harvest, or the metadata could be added to the central portal 
directly. In any case the functionality related to the administrative part of the metadata is: 

- Harvesting of distributed metadata catalogues 
- Checking harvested metadata 
- Managing metadata on central system 
- Authentication and authorisation. 

4.1.2 Client  
Metadata can be used in different ways. The most well-known way to use metadata is to 
search (‘discover’ in INSPIRE terms) datasets and services. Examples of this are the Dutch 
GeoRegister (www.nationaalgeoregister.nl) and the JRC INSPIRE website 
(http://www.inspire-geoportal.eu/). 
 
In the case of EuroGeoSource metadata will also play an important role. A metadata service 
will be implemented and it will be used to discover at least services. During the Budapest 
workshop different speakers clearly indicated the need for metadata. However the 
functionality that the speakers indicated was not related to the discovery of services, but to the 
use of metadata for evaluating the data itself (e.g. the quality and actuality). 
 
Within the context of EuroGeoSource metadata can be therefore be divided into the following 
functionalities: 

1. Discovery of services. Based on search terms a user can search and select one or more 
datasets or services. This could be done by a separate application, or by integrating it 
into the client: 

a. Very often the metadata search functionality is implemented by a separate 
application. Many people will find the metadata client of GeoNetwork very 
familiar as it is used by different project such as the JRC INSPIRE portal, the 
Dutch GeoRegister and the eWater portal. Integrating different applications 
hampers the experience of the user. 
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b. The search options can also be part of the portal itself. As EuroGeoSource 
wants to be a user-friendly, easy to use system, the discovery functionality of 
metadata will be implemented into the portal itself. Therefore at least a textbox 
will be available to search for keywords and texts. The search extent could be 
derived from the current mapview. 

2. Evaluation of services and data. As indicated by key end-users (speakers at the 
Budapest workshop) the most important functionality related to metadata is to use 
metadata to evaluate the data and services. Therefore it must be necessary to show the 
metadata next to the data and services. 

3. Metadata can also be used to optimise the user-experience. If a user e.g. is interested 
in land use planning a lot of data and services, and perhaps even functionality, will not 
be of interest to him. In that case metadata could be used to select automatically the 
data and services the user is interested in. Although this is an interesting functionality 
it would require a lot more research in the needs of the different individual users. It 
will be an option to offer it as subject for discussion to the stakeholders. 

 

4.2 INSPIRE Datamodel 
In the INSPIRE Metadata Implementing Rules: Technical Guidelines based on EN ISO 19115 
and EN ISO 19119 [MIR2010] it is defined how the Commission Regulation about metadata 
[MD1205] is implemented using EN ISO 19115 and EN ISO 19119. In the implementation 
rules all the elements of the regulation are described with its relation to the ISO 19115 and 
19119 standards.  
 
The ISO19115/19119 profile used for the INSPIRE datamodel however is not compliant to 
the ISO19115 datamodel. Specifically this means that metadata currently described according 
to the ISO19115 core does not necessarily conform to the INSPIRE datamodel. Additional 
elements are expected to be described when using the INSPIRE datamodel. 
 
At this moment there does not seem to be necessary to extend the INSPIRE metadata model 
for the EuroGeoSource system.  
 

4.3 INSPIRE Discovery Service 
 
The search criteria of the INSPIRE Discovery Services and the supported operations of the 
Discovery Services are described in the Commission Regulation about Network services 
[INS976]. Based on these regulations, the Technical Guidance for the implementation of 
INSPIRE Discovery Services [DS-TG2010] was created. This document specifies 
requirements and recommendations based on the OGC Catalogue Services Specification 2.0.2 
– ISO Metadata Application Profile for CSW 2.0 [CSW 2.0 AP]. It describes how the 
requirements from the regulation can be implemented using CSW. 

 

4.4 Implementation 
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It is expected the implementation of the discovery service used will support the INSPIRE 
requirements regarding the metadata model and the discovery service. It has been decided to 
use the Open Source project SpatiumCube as central catalogue service. Two of the 
consortium partners are contributing and managing this project (GeoSpatiumLab and UZ), so 
full support can be expected during the development of the EuroGeoSource project. 
 
The data providing partners can either use the central catalogue service, or if applicable, can 
use their own catalogue service. The central catalogue service will harvest the distributed 
catalogues services. However data providing partners need then to make sure their catalogue 
service is INSPIRE compliant. 
 
The web portal will use the central catalogue service to discover services and to show 
metadata to end-users for evaluation of the available services and datasets. 
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5 MULTI-LINGUALITY 
 

5.1 Requirements 

5.1.1 Requirements from DoW 
The map legends and the main geological reserves parameters will be translated in several 
languages, including English and the language of the country, hosting the dataset. Thus the 
multilingual services for accessing, exploiting, and using the underlying content will be an 
integral part of the proposed implementation solutions, where relevant. 
 
The EuroGeoSource portal would be multilingual, encompassing the European languages of 
the selected partners. It will include i) multilingual user interfaces and ii) on-the-fly 
translation functions for translating  coded hydrocarbon reserves data from the national 
databases. The user interfaces will be delivered in the national languages of the participating 
countries, namely Bulgarian, Danish, Dutch, Estonian, Hungarian, Italian, Polish, Portuguese, 
Romanian, Slovenian, Spanish and English since it is the official language of EU. For each 
data set at least two languages are foreseen: the original language of the data source (national) 
and English. Although extension of the number of languages for datasets may be considered 
depending on the timeframe of the project. In order to provide the translating we will build a 
geological dictionary. This central dictionary will be enable producing distributed dictionaries 
that can be imported to the national database applications and then used for on-fly data 
translation. This concept was successfully tested in the framework of the eEarth and eWater 
projects, cofinanced by the EC eContent and eContentPlus programs (www.eEarth.eu; 
www.GeoMind.eu; www.eWater.eu). The exact software solution, including a GIS 
application, of EuroGeoSource system will be developed during the first and the second 
phases of the project  
 
WP6 will develop system design and concept for implementation of the technical system 
architecture. In this stage the system multilingualism and integration with multilingual 
thesaurus should be specified (connection with WP7). So one of the tasks defined is: To draft 
the technical specifications of the system, which includes GIS module; advanced tools for 
data visualisation, accessing spatial data attributes; spatial data overlaying; support of multi-
lingual user interfaces and map legends (e.g. for WMS); the web services required at data 
provider sites. 
 
The main task of WP7 is to develop and integrate the multilingual digital dictionary 
functionality for multilingual interfaces of the EuroGeoSource system and legends of the web 
mapping services. The component will allow translations of user interfaces on-the-fly as well 
as legends of the maps served by the system.   
 
The demonstration version will include English and the official languages of the country 
hosting the dataset disseminated via EuroGeoSource portal. The translation service will allow 
translating: 
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·  The user interface texts.  
·  The maps legends.   
·  Geo-energy and mineral reserves standardised characteristics   

 
From section B3.4 of the DoW it can be concluded that not only the data, but also the 
metadata has to be translated (on-the fly). 
 

5.1.2 Requirements from INSPIRE 
The regulations and recommendations of INSPIRE can serve as a guide on how to deal with 
multiple language in EGS. 
 
The INSPIRE Generic Conceptual Model (D2.5, currently at version 3.3) has some clear 
recommendations and requirements: 
 

Requirement 7: All linguistic text in the INSPIRE Feature Concept Dictionary should 
support all official European languages 
 
Requirement 46: For properties containing linguistic text it shall be analysed as part 
of the modelling process, if the property needs to support a text value in a single 
language only, or if the property shall be able to represent the value in multiple 
languages.  
 
Requirement 47: Code lists  in application schemas should be multi-lingual 
 
Recommendation 17: Free text attributes in application schemas should be avoided; 
the use of code lists and enumerations is recommended whenever possible.  
 
Recommendation 18: In application schemas, use PT_FreeText for multilingual text 
and LocalisedCharacterString for linguistic text. Both data types are from ISO-19139. 

 
So, in a nutshell, INSPIRE says code lists should be used as much as possible and that they 
should be in all official European languages. We see that code lists are used extensively in the 
relevant the relevant INSPIRE themes (Energy Resources (ER) and Mineral Resources (MR). 
INSPIRE says that it would be better to use common code lists – not code lists defined in the 
application schema, but lists that are stored in a register: 
 

Recommendation 4: In the case of an attribute type with coded values, an enumeration 
or code list should be used. If the set of allowed values may be extended by user 
communities or without a major revision of the data specification, a code list should 
be used. If the set of allowed values is fixed, an enumeration should be used. For code 
lists, the use of a code list managed in the INSPIRE code list register should be 
mandated.  
 

This means that in the future, code list may be moved from application schemas to shared 
registries. The format will then change from GML to that of ISO-19135. 
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For now, it seems that an application that wants to support multiple languages can make use 
of the Download Service to obtain multilingual text. All human readable text  in the EGS 
application schemas should use GeographicalName, PT_FreeText or 
LocalisedCharacterString. In all those cases a text is associated with a language identifier (an 
ISO 639-2 code). 
 
It would be helpful if a client can request just a code list from a Download Service. Such a 
thing would be needed if an application wants to populate multilingual GUI elements.  
 

5.1.3 Discussion  
From the sections above it becomes clear that the following texts need to be translated: 
 

·  The user interface texts.  
·  The maps legends.   
·  Geo-energy and mineral reserves standardised characteristics  
·  Metadata  

 
If we decide to define the geo-energy and mineral reserves standardised characteristics to be 
as much as possible codelists we clearly match the INSPIRE requirements. 
 
Regarding the metadata it is advised to use as much as possible codelists, also for fields which 
allow free texts, such as “origin”. 
 
If extensively free texts are used instead of codelists, an option could be to use a translation 
service such as Google Translate. Otherwise many texts will have to be translated by all 
partners.  
 
It is advised to avoid extensive use of free texts and to use codelists as much as possible. 
 
For the definition of the language code ISO 639-2 will have to be used. The table below 
shows the language codes for the participating countries and English. 
 

Language ISO 639-2 language code 
English eng 
Estonia est 
Dutch dut 
Slovenian slv 
Portugese por 
Spanish spa 
Romanian rum 
Bulgarian bul 
Hungarian hun 
Polish pol 
Danish dan 
Italian ita 
French fre 
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5.2 Analysis 
 
There are two possible options to translate the texts: on-the-fly and off-line. Depending on the 
need and texts both options can be applied. In the following sections the different kind of texts 
to be translated are described: 

·  The user interface texts.  
·  The maps legends.   
·  Geo-energy and mineral reserves standardised characteristics  
·  Metadata  

 

5.2.1 User interface texts 
The texts for the user interface will be requested from the translation service. As the user 
interface texts will not change often and for performance reasons (having the texts available 
immediately), the texts will preferably be downloaded in one single request from the 
translation service, in all languages. This download will at most be needed at each new 
version of the portal. 
 

5.2.1.1 Possible requests 
Depending on the design choices of the translation services, there could be different options to 
request the user interface translations from the translation service: 
 

1. The request to the translation service contains all the terms to be translated. This could 
look like: 
<RequestTranslations> 

<Term>Metal</Term> 
</RequestTranslations> 

2. The request could just request for translations of the user interface texts and the 
translation service would have to know which terms are used by the user interface. A 
simple Get request would suffice: http://server/GetTranslations 

 
 

5.2.1.2 Possible responses 
Two response formats seem logical for the translation service for the user interface texts: 

1. JSON  
For JS based clients, a JSON response will be most efficient.  

2. XML 
For other clients, for example for an Android client, an XML format will be more 
appropriate. 
<Translations> 

<Term code=”metal”> 
<eng>metal</eng> 
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<dut>metaal</dut> 
<est >metall</est></Term> 

</Translations> 
 
 

5.2.2 Map Legends 
As with the user interface, the map legends will also not change very often is the expectation. 
Therefore it is also proposed to download the needed translations in one single request with 
similar requests and responses as described at the user interface texts. An XML response 
format seems more appropriate because most likely the response will have to be transformed 
to e.g. config files. 
 
The translatability also depends on the implementation of the maps. If for example every 
commodity is defined in a layer, the different occurrences (like mine types?) will have to be 
translated. If every occurrence is defined in a layer, possibly the commodities will have to be 
translated for the map legends. 

5.2.3 Standardised characteristics 
It is expected from the current work of WP4 that the characteristics of geo-energy and mineral 
reserves will mainly be implemented as codelists and none or very few as free texts. 
 
Codelists will be easily be translatable (see 5.1.2) in for example user interfaces. In the GML 
result of a request to an INSPIRE download service all the translations of a codelists available 
are returned as child object of the element. 
 
Freetext fields on the other hand is more difficult to translate depending on the standardisation 
of the text.  In case always or almost always the same texts are used in a freetext field, a 
translation can be supplied for the translation service. If however translations are not 
standardised it will be impossible to give translations for every sentence. In this case it might 
be possible to use a translation service such as Google Translate. 

 

 
 
As depicted in the figure above, in the case of codelists and structured, harmonised texts the 
translation service will be used to translate the characteristics. However the terms of the 
codelists can already be translated off-line in the database, while the structured free text will 
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be translated on-the-fly. Otherwise the texts could be translated using a service such as 
Google Translate. 
 
According to Annex IV, section 3.1 of the regulation about network services [INS 1088], a 
language parameter can be supplied to the download service indicating the natural language 
requested for the Spatial Data Set. 

5.2.4 Metadata 
Comparable to the last paragraph of the previous section, according to section 3.1 of Annex II 
of the regulation about network services [INS 967] a language parameter can be supplied to 
the discovery service indicating the language for the content of the discover metadata 
response. Otherwise the same issues as described in section 5.2.3 Standardised Characteristics 
apply. 
 

5.3 Thesaurus Example: GEMET 
GEMET5 (GEneral Multilingual Environmental Thesaurus) has been developed as an 
indexing, retrieval and control tool for the European Topic Centre on Catalogue of Data 
Sources (ETC/CDS) and the European Environment Agency (EEA), Copenhagen. The basic 
idea for the development of GEMET was to use the best of the presently available excellent 
multilingual thesauri, in order to save time, energy and funds. GEMET was conceived as a 
“general” thesaurus, aimed to define a common general language, a core of general 
terminology for the environment. Specific thesauri and descriptor systems (e.g. on Nature 
Conservation, on Wastes, on Energy, etc.) have been excluded from the first step of 
development of the thesaurus and have been taken into account only for their structure and 
upper level terminology. 
 
One of the thesaurus available at GEMET is the INSPIRE Spatial Data Themes thesaurus6.  
 
The GEMET data is also exposed through webservices using XML (RDF/SKOS), HTTP and 
XML/RPC. The API for the Webservices can be found here: 
https://svn.eionet.europa.eu/projects/Zope/wiki/GEMETWebServiceAPI 
 
 

5.4 Requirements for translation service 
The translation services must support the following operations: 

·  TranslateCodelist (codelist, return_type), returning all translations for a giving codelist. 
The ‘codelist’ value could for example be ‘commodities’. The return type could be 
XML or JSON. 

·  TranslateTerm(term_eng, language), returning a translation for the English term in the 
given language, or null if no translation exists. E.g. TranslateTerm (‘metal’, ‘est’) 
returns “metall”. 

                                                
5 http://www.eionet.europa.eu/gemet/index_html?langcode=en 
6 http://www.eionet.europa.eu/gemet/inspire_themes?langcode=en 
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·  GetTranslations(usage_type, return_type), returns all translations for a given usage, eg. 
For the user interface. The return type could be XML or JSON. 

 
As much as possible existing thesauruses should be used. For the Annex themes and other 
general terms, the GEMET thesaurus could be used. This thesaurus is also used for the 
metadata editor of OneGeologyEU. 
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6 REFERENCE ARCHITECTURES 
 

6.1 OGC Recommendations 
 
The Open Geospatial Consortium (OGC) Reference Model7 stresses the importance of open 
standards for the successful exploitation of geospatial resources on the Internet. One of the 
pillars of the OGC open strategy is the OGC services architecture8. This architecture 
“provides a framework for developers to create software that enables users to access and 
process geospatial data from a variety of sources across generic computing interfaces within 
an open information technology environment”. The OGC services are described as 
components which support functionality provided through certain interfaces; these interfaces 
are sets of operations which characterize the behavior of the service. Each operation has a 
name and a number of parameters. 
 
There are many different OGC web service standards. The most relevant ones are those 
related with the direct manipulation of geospatial data: 

·  The OGC Web Map Service (WMS), which allows composing and displaying maps, 
as images, formed by different superimposed spatial data coverages. 

·  The OGC Web Feature Service (WFS), which allows a client to retrieve and update 
geospatial data encoded in the Geography Markup Language (GML). 

·  The OGC Web Coverage Service (WCS), similar to the WFS but designed for grid 
data. 

·  The OGC Catalogue Service for the Web (CSW), which allows to discover, browse 
and query metadata about geospatial resources. 

 
The OGC is an international voluntary consensus standards organization, but it has been 
collaborating with the International Organization for the Standardization (ISO), Technical 
Committee 211 (TC 211), for many years. The OGC is a class A liaison member of TC 211 
and has submitted several OGC standards for processing and approval as ISO standards (e.g. 
WMS and GML). 
 
OGC web services are designed to be used following the publish-find-bind pattern: someone 
publishes an OGC web service to a service registry, or catalog, someone else finds this 
service in the registry and binds directly with the service in order to interact with it through 
its interfaces. This pattern will be usually followed by software developers. These developers 
will in turn create applications, typically with graphical user interfaces, that will allow their 
final users to achieve their goals by interacting with the OGC web services. If these 
applications are well designed, the final users will not need to know anything about OGC web 
services to use them. OGC web services are also designed to be chained in workflows, 
allowing thus to implement complex behaviors by means of linking simpler services. 
 

                                                
7 http://www.opengeospatial.org/standards/orm 
8 http://portal.opengeospatial.org/files/?artifact_id=1221 
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Among the applications that can exploit OGC web services, geoportals are among the most 
relevant ones.  Geoportals are points of access to geospatial information on the Internet. They 
provide a unified user experience across the different application they may include although 
the underlying information comes from different sources and services. Geoportals and 
applications support geospatial decision support services, providing decision makers with an 
easy and uniform access to different sources of information on the Internet. 
 

6.2 INSPIRE Recommendations 
 
Linking with the INSPIRE directive is one of the EuroGeoSource project aims.  
EuroGeoSource intends to increase the use and re-use of harmonized data sets related to 
themes 20 and 21 of the Annex III of the directive by means of network services. These 
services will be developed under the architectural framework provided by this directive and 
its implementing rules and technical guidelines. 
 
The INSPIRE Network Services Architecture document9 is an informative reference which 
provides the architectural context to understand the INSPIRE Implementing Rules for 
Network Services. It also shows how the INSPIRE Network Services connect to portals and 
application via the service bus. All kind of data and metadata access and processing is done in 
web services. An overview of this architecture, as depicted in this document, is shown in Fig. 
6. 
 

 
Fig. 6 INSPIRE technical architecture overview 

 
The most relevant INSPIRE service types for EuroGeoSource are: 

                                                
9 http://inspire.jrc.ec.europa.eu/reports/ImplementingRules/network/D3_5_INSPIRE_NS_Architecture_v3-0.pdf 
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·  Discovery services, which main goal is to support discovery of spatial data and 
services through their metadata. 

·  View services, which allow for displaying, navigating and understanding ‘viewable 
spatial data sets’, i. e. maps. 

·  Download services, which support the download of spatial data sets and parts of those 
sets. 

 
Regarding multilingual aspects, INSPIRE network services will include in their metadata the 
languages they support. They also will allow the clients to specify their preferred language, 
which will be used if supported. Services should at least support parts of the service responses 
in English, following the European Interoperability Framework10.  
 
The technical guidelines for the different types of services in INSPIRE are considering the 
corresponding OGC and ISO standards as a foundation. 
 

6.3 Reference: EuroGeoNames 
EuroGeoNames is a successful eContectPlus funded project to supply high quality, 
comprehensive geographical names from official sources. EGN is being implemented for an 
increasing number of countries Europe. Figure 7 shows the countries connected and planned 
to connect to EGN. 
 

 
Fig. 7 Status of connection to EGN (from: http://www.eurogeographics.org/eurogeonames) 
 

                                                
10 http://ec.europa.eu/isa/strategy/doc/annex_ii_eif_en.pdf 
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Based on the requirements of EuroGeoNames11 the architecture as depicted in Fig. 8 has been 
designed and implemented12. 
 

 
Fig. 8 Architecture of EuroGeoNames system (from: [EGN 2009]) 
 
The architecture of EGN is based on distributed WFS services at the different National 
Mapping and Cadastral Agencies (the EGN Local Services). Additional information is used 
from a exonym database. And at this moment EGN has been extended with data from open 
contect (geonames.org) in order to be able to serve countries which are not connected yet. 
 
Data from the EGN Local Services is harvested to a central database in order to be able to 
meet the requirements such as performance, queriability and accessibility. Detailed 
information (e.g. complex geometries) can be stored only at the local service, depending on 
the requirements and policies of the individual NMCA. 
 
On top of the central database a WFS Service is implemented (the EGN Central Service). This 
WFS is called by the EGN different clients. 
 
This architecture allows a user to ask for all geographies named “Paris”, in all countries and 
all languages while getting a response quickly. 
 

                                                
11 
http://www.eurogeographics.org/sites/default/files/070531_D6.1_Web%20Services%20requirement%2
0documentation.pdf 
12 http://www.eurogeographics.org/sites/default/files/090205_D6.4_EGN_Web_Services_interfaces.pdf 
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6.4 Reference: eWater 
The eWater project was a eContentPlus funded project with the main objective to increase the cross-
border availability, accessibility and reusability of spatial data on quality, location and use of 
subsurface waters. The main functionality of the eWater system is to show water related maps and 
data. In order to achieve this the following technical solutions were implemented: 
1. Use and implementation of OGC standards is to be encouraged in order to make the geographic 
information accessible beyond eWater system, e.g. for Water Information System for Europe 
(WISE viewer). 
2. Storing of map metadata is recommended to implement in the INSPIRE metadata profile, which is 
based on ISO 19115 and ISO 19139; the thematic metadata is to be accessible via the internet. 
3. Delivery of the geo-referenced hydrogeological point measurement data from the national 
databases is to be done in a common format; this would simplify both the data exchange within 
the application and the data dissemination via the central eWater portal. 
4. The eWater portal has to have a multilingual user interface and on-the-fly translation functions for 
translating coded groundwater measurement data from the national databases. 
5. Accessibility: the user application shall be publicly available via the Internet by means of a web 
browser or Internet-enabled viewer like Google Earth. 
6. Security: it should be possible to restrict geographic information to internal use for the eWater 
partners. 
7. Distributed data structure: each geological survey will remain responsible for the publication and 
maintenance of its own data and metadata. 
8. Distributed application structure: since each country has specific well data dissemination rules, the 
software services (or applications), responsible for data delivery, are to be implemented at the 
data hosting organizations (at national levels). The central eWater system will use the data delivery 
services, located in different countries. The data delivery services are to be further maintained by 
the hosting organization in their normal work flow. The latter will insure the system integrity in 
future. 
 
The architecture of the eWater system is depicted below (from WP7 – eWater) 
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Each partner maintains his own national eWater portal, offering functionality and hydrogeological data. 
The functionalities offered by the national eWater portals are: 
- a catalogue application to search for datasets in the national repository of hydrogeological 
metadata; 
- a map viewer to consult the national hydrogeological maps and point data; 
- an application to distribute the hydrogeological point data from the national repository. 
 
The central eWater portal contains a catalogue and a map viewer. The catalogue can be used to 
search 
all catalogues available on the national levels. A harvesting mechanism is set up to gather all 
information from the national catalogues and store it in the central catalogue. 
The catalogue and the map viewer in the central portal have the same functionality as the catalogue 
and map viewer in the national portals: the user can search for datasets using their metadata and 
consult the available hydrogeological point data and maps in the viewer application. The datasets 
available in the central portal are not limited to the national boundaries (or the area the partners are 
responsible for), but are cross-border. 
 
Translations are being offered for the three applications (metadata catalogus, map viewer and data 
distribution application) and for data, namely the codelists of the metadata and hydrogeographical 
point data and the thematic hydrocarbon maps are translated (only in English and native language). 
The translations of the applications were static while the data was translated on-the-fly by a XML 
translation module translating the XML coming from the CS-W, DDA and WMS(GetfeatureInfo) 
services. 



 

D6.2_EGSource_Architecture_Design.doc 37 
 

 
 
One could say that EuroGeoSource is a similar project, with a similar goal only with a different 
subject. However the eWater project was carried out in a time when the INSPIRE rules and guidelines 
were still under development. Also the use cases as defined in the eWater project actually only 
describe the functionality of the system and directly relate to the different technical components of the 
eWater system. There is e.g. no cross-border or international use case described. The main focus lies 
on the national functionality. 
Furthermore not all services are INSPIRE or even OGC compliant. The hydrogeological point data 
was considered too specific to be distributed using open standards such as WFS or GML.  
The metadata and multi-lingual aspects are also actual for the EuroGeoSource project. 
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7 CONCEPTUAL ARCHITECTURE 
 

7.1 System interaction 
Based on the use cases described in chapter 3, a number of sequence diagrams have been 
created to show the interaction of the different components with the system. 
 

7.1.1 Land Use Planning 
 sd Land Use Planning

User

Web Portal Geographical
Name Service

EGS Mapping
Service

EGS Feature
Service

Enter geographic entity()

Get geography(geographic entity)

Polygon()

Get Map(polygon)

map()

map()

GetFeatures(polygon)

features()

CalculateTotals() :totals

diagram()

Selects area(extent)

Get Features (extent)

features()

table with features()

 
 
For showing the totals in the diagram it is needed to aggregate the information. There are 
three logical options to do this:  

1. At the EGS Feature Service 
2. In the client (web portal) 
3. As a separate service (ie. as aWPS) 
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A separate service (ie. WPS), build on top of the central database, is the preferred option 
concerning performance and availability. However if needed it we can implement two 
versions of this service, both with the same interface: one version uses the central database, 
and the other one queries the different WFS and aggregates from there. The latter solution 
will be less performing however and the results may be inaccurate if services are 
unavailable. 

 
Actually the diagram above combines two use cases. Divided and using a processing service 
for calculating totals, the system interaction can be described as the figures below  
 

 sd Land Use Planning - select geographic entity

User

(from Actors)

Web Portal Geographical
Name Service

EGS Mapping
Service

EGS Processing
Service

Enter geographic entity(entity)

Get Geometry(entity) :Polygon

Calculate extent(Polygon) :Extent

Get Map(extent) :Map

Map()
Get Totals(polygon) :Totals

Draw diagram(Totals) :Diagram

Diagram()

 
 
- The diagram could show different aggregated information available in the datamodel. It has 
to be decided what exactly is useful. Examples could be: 

- the relative amounts of licenses, mined and free (legal status) 
- the relative amounts of the different materials in that region 
- the relative distribution per country. 

 
- For looking up the geographic entity (eg municipality) a service is needed. There are a few 
possibilities: 

- EuroGeoNames offers such a service. You can use it for free 50 times a day per IP 
address. Or you have to pay for it. A disadvantage is that it the country provider 
can be returning a point, line or polygon. Polygon is better of course, but if only a 
point is provided, we can establish a fixed scale that is a reasonble approximation 
for municipalites across Europe in order to calculate the extent to the WMS. If it is 
only to set up an appropriate “zoom level” for the user, that could be enough. 

 
The different adminstrations (municipality, provinces, etc) are also in Open Data 
like OpenStreetMap. Extracting this information out of it is quite easy. A service 
could be setup that looks up the geographic entity (municipality). A major 
disadvantage is that the language support will be less than from EGN. However, if 
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the municipality limits are needed to make certain calculations (i.e. intersect the 
municipalities with the interest areas in order to provide precise information for 
that municipality) then the exact polygon is mandatory, and OpenStreetMap is 
almost our only option 

 
- We could combine EGN and OSM: Get the Polygon from EGN, and if a line or 

point is returned, retrieve the polygon from OSM. In this way the multi-linguality 
from EGN can be used. However complexity will be added to the system. 
This could be a sensible investment however (i.e., it can be useful for other 
projects too).  

 
 sd Select occurences

User

(from Actors)

Web Portal EGS Feature
Service

Select occurences(extent)

GetFeatures(extent) :Features

Draw Features()

Create Table()

Show table()

 
 

7.1.2 Critical Materials 
The figure below shows the sequence diagram of the critical materials use case. 
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 sd Critical Miner...

User

(from Actors)

EGS Mapping
Service

Web Portal EGS Processing
Service

Select Critical Material(material)

GetMap(material)

Map()
GetTotals(material)

Draw Diagram()

Diagram()

 
 
 
When a clicks on a specific occurrence: 

 sd Select (single) Occurence

User

(from Actors)

Web Portal EGS Feature
Service

Select (single) occurence

GetFeature(x,y ) :Feature

Show Feature Info()

 
 

- In this specific case instead of call to a WFS, also the WMS:GetFeatureInfo 
operation could be used. But as WMS is for images and WFS is for data, we 
propose to use the WFS:GetFeature operation instead of the WMS:GetFeatureInfo 
operation.  

 
 
 
The diagram below shows the sequence when a user clicks on a diagram with the countries. 
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 sd Select Country (from Diagram)

User

(from Actors)

Web Portal Geographical
Name Service

EGS Processing
Service

EGS Feature
Service

Selects country (in diagram)

GetPolygon(country)

GetTotals(Polygon) :Totals

GetFeatures()

Zoom to country()

Show totals of country()

 
 

- In this diagram it is described that the processing services uses the feature service 
to request for data and process it. However it seems more efficient to let the 
processing service access the database directly bypassing the feature service. 
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7.2 Conceptual architecture 
The (non-functional) requirements and use cases lead to the conceptual architecture as 
depicted in the figure below. The different components are described in more detail in this 
later in this section.  
 

 cmp Conceptual architecture

EuroGeoSource cl ients

Geological surveys

EuroGeoSource services

Web Portal

CSW PS Rest WFS DS TMS

Processing serv ice

PS

Download serv ice

WFSRest

Catalogue serv ice

CSW

CSW

Search index

ODBC

ODBC

Transactional 
feature serv ice

WFS-T

Dow nload serv ice

WFS

Tile serv ice

TMS

WMS

Tile cache

FS

View serv ice

WMS

Diagram serv ice

DS

Catalogue Serv ice

CSW

Caching serv ice

WFS

INSPIRE/ISO19115

INSPIRE/ISO19115 JSON

 

The components can be divided into three levels:  
1. The client level offering the functionality for the end-user 
2. The EuroGeoSource services offering the services which support the functionality of 

the clients, e.g. searching and downloading through the feature service, creating 
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interactive diagrams with the diagram service and  aggregating information with the 
processing services (also as input for the diagram service) 

3. The Geological survey services supplying the data according to the specifications 
defined in this work package and in work package 4. 

 

7.3 Geological survey – View Service 
The view service installed at the different geological surveys supply access to the mapping 
services according to the EuroGeoSource specifications. At this moment View Services have 
been foreseen for portraying the different legal statuses. The View Services will be 
implemented as INSPIRE compliant WMS services. 
 

7.4 Geological survey – Download service 
The data needed for portrayal, calculations and searching will be made available in the data 
model as described in Work Package 4. The data will be supplied by download services at the 
geological surveys. The Download Services will be implemented as INSPIRE compliant WFS 
services. 
 

7.5 Geological survey – Catalogue service 
Every geological survey will describing the datasets and services it supplies to the portal. The 
harmonized View and Download Services are described, but also additional services the 
Geological Survey wishes to supply to the EuroGeoSource portal are described according to 
the INSPIRE guidelines and made available through a INSPIRE compliant Discovery Service.  
 
The geological survey can either implement their own Discovery Service which is harvested 
by the central Discovery Service, or it can add and edit their metadata to the central catalogue 
directly. 
 

7.6 EuroGeoSource Services – Caching service 
The Caching service is responsible for caching the information of the Geological Surveys. 
The information is extracted from the Feature Services at the Geological Surveys and stored 
in the Search Index through the Transactional feature service. This mechanism is similar to 
the caching mechanism of EuroGeoNames. 
 
The Caching service uses a WFS interface to download the information from the geological 
surveys according to the EuroGeoSource datamodel. A Transactional WFS (or WFS-T) is 
used to store the information in the Search Index. 
 

7.7 EuroGeoSource Services – Caching Management ser vices 
Every geological survey is responsible for maintaining their own data. And although the 
Search Index is similar to a Google cache, an additional Management Interface will be 
implemented to ensure that the Geological Surveys have complete control on their data, even 
when it is in the Search Index. 
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The Cache Management Service will have at least three operations: 

- StartIndexing. This operation will start the process of getting the data from the 
national geological surveys and makes sure the Search Index is up-to-date 

- DeleteData. This operation will immediately delete all the data from the Search 
Index for that national geological survey 

- HideData. This operation will immediately hide the data from the national 
geological survey to the users. The maps and results will not include the data from 
that geological survey. 

- UnhideData. This operation of course undoes the action of the HideData operation. 
 

7.8 EuroGeoSource Services – Transactional feature service 
The Transactional feature service implements a feature service comparable to the feature 
service at the geological surveys but implements an additional transactional operation 
allowing for storing and updating features in the Search Index. The interface will be 
implemented as a Transactional WFS, or WFS-T. 
 

7.9  EuroGeoSource Services – Search Index 
The Search Index is a data store comparable to the data storages of search engines like Google. 
Having this storage mechanism makes it possible to do international searches (e.g. search for 
all Lithium occurrences) and to calculate statistics of attributes (e.g. the total number of 
economic mineable Lithium in Europe).  
 
Without having the Search Index the required functionality will be difficult or very difficult to 
implement. For example a search for the amount of economic mineable Lithium occurrences 
would require all feature services to be called.  However most countries will not have this 
information and are therefore requested in vain but it will take time at the client to do all these 
request and compile the result. Also past experiences from other projects are that not all 
services are always available making it uncertain if the result is actually correct. 
 
Apart from improving the search speed and functionality, the Search Index also allows for the 
implementation of processing services on top of the data. These processing services are 
needed for aggregating information as required, e.g. for the diagrams 
 

7.10  EuroGeoSource Services – Catalogue service 
The information from the Catalogue Services at the Geological Surveys will be searchable 
and downloadable from the Catalogue service at the EuroGeoSource level as well. Harvesting 
operations will ensure the metadata of the Geological Survey is synchronized if a geological 
survey has a national Catalogue Service implemented. 
  

7.11  EuroGeoSource Services – Processing service 
Processing services are needed to aggregate information from the attributes as available in the 
data model. For example in the case of Land Use planning it could be calculated how much 
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area of an Administrative Unit is covered by Mining Exploration Permits. Or the total number 
of Lithium per country can be calculated. This information can be shown in the attribute table, 
but it is mainly foreseen this information is used to create the interactive diagrams. 
 

7.12  EuroGeoSource Services – Download service 
The Download Service supports two interfaces: Rest/JSON and WFS/GML. The latter is 
compliant to the interface used by the Download Services at the geological surveys. However 
because GML support in business clients is not always implemented a lightweight interface 
based on Rest and JSON for integration into business processes is foreseen. 
 

7.13  EuroGeoSource Services - Diagram Service 
The diagram service is responsible for creating the interactive diagrams. The input for the 
diagrams will most likely be aggregated information from the processing service. 
 

7.14  EuroGeoSource – Tiling Service and Tile Cache  
In order to have smooth and responsive maps, a Tiling Service will be implemented. The tiles 
themselves will be created by the View Services at the Geological Surveys and stored in the 
Tile Cache. 
 

7.15  Cloud computing 
The system is designed in such a way that the EuroGeoSource services can be implemented 
“in the cloud”. This offers advantages regarding up scaling, availability and also for hosting 
the system after the duration of the project. 
 
There are different hosting models used for supplying services and products to the end-user. 
In short these are: 

·   In house 
The software runs on own hardware and/or datacenter. Of course one is responsible 
for hosting, maintenance, scaling up, etc. 

·  At a hosting company 
In this case the software is installed at a certain company on specific hardware. This 
company is responsible for the maintenance of the system, but e.g. scaling up is still 
your own responsibility. 

·  In the cloud 
The software is also hosted at a specific company (e.g. Microsoft, Google or Amazon) 
but without specific hardware specification. This gives more flexibility e.g. for scaling 
your system without needing to change your hardware. 

 
There are different levels for hosting services and products in the cloud: 

·  Infrastructure as a Service (IaaS)  
In this case all computing resources (servers, storage, network) are offered by a 
supplier. The whole infrastructure is hired as a services. An example is the Amazon 
Elastic Cloud Compute (EC2).  
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·  Platform as a Service (PaaS) 
With PaaS programming plaforms and tools (like Java, Python and .NET) and/or 
building blocks and APIs for building cloud-based applications and services are 
offered. Examples are the Amazon Simple Storage Service (S3), Azure Storage and 
Force.com.  

·  Software as a Service (SaaS) 
In the case of SaaS applications are supplied as a service that run on a cloud 
infrastructure. Well known examples are SalesForce.com, Microsoft Office Online 
and Google Docs. 

 
In the case of EuroGeoSource Infrastructure as a Service is a possible and feasible way to 
implement the services in the cloud. IaaS has been used to implement part of the architecture 
for the first workshop (see 9.2 Architecture first workshop), which has been re-used for the 
second prototype. The figure below shows the EuroGeoSource conceptual architecture using 
cloud computing. 
 

 
 

7.16  Relation to INSPIRE 
As described the conceptual architecture takes into account the OGC and INSPIRE 
recommendations, e.g. regarding multi-linguality, service architecture and metadata. In the 
picture shows the technical INSPIRE architecture, extended with the conceptual architecture 
of the EuroGeoSource system. 
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8 Linked Data 

8.1 Introduction 
 
One of the promising developments in ICT having a strong relation with Geo-ICT is Linked 
Data. Tom Berners Lee, inventor of the World Wide Web, created this Linked Data concept 
of connected data. Simply it means data does not only contain data, but also links to data 
related to that data. It is comparable with the documents on the World Wide Web linking to 
other documents with related information. However, the documents on the WWW are (in 
most cases) only understandable for humans, while Linked Data is meant for machines. An 
example of Linked Data could be data containing information about buildings (building year, 
kind of building) and it could contain a link to additional data, like opening hours. Or link to 
data about the architecture of the building.  
There are basically four rules to follow to create Linked Data: 

1. Use URI’s to identify things 
2. Use HTTP URI’s so you can reference to and lookup these things 
3. Provide useful information about the thing, in a standard format like XML/RDF 
4. Include links to things that are related. 

So linked data uses a standard format (RDF), are self-describing and mutually linked. This 
creates a worldwide database of data like depicted in the figure below. 

 
Fig. 9 Linking Open Data cloud diagram, by Richard Cyganiak and Anja Jentzsch. http://lod-

cloud.net/Linking Open Data cloud diagram, by Richard Cyganiak and Anja Jentzsch. http://lod-
cloud.net/ 2009, see website for recent (and much larger) version 
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An important aspect is you can search through linked data without having to know where all 
information comes from. For example ‘give me the phonenumbers of hotels which lie within 
1000 meters of occurrences of Lithium’. Where the location of  occurrences of Lithium come 
from EuroGeoSource and the phonenumbers of the yellow guide. Of course this only works if 
both the yellow pages and EuroGeoSource publish their data as Linked Data. Linked Data 
offers the facilities and techniques such as databases and query languages to ask question like 
above easily. 
 
In practice RDF (Resource Description Framework) is the de-facto standard used for 
describing and linking things. The standard method to filter and query RDF data is SPARQL 
(the RDF variant of SQL). 
 
If the concept of LinkedData is applied it leads to a new information web: the semantic web. 
A web which is not formed of linked HTML documents, but of linked RDF data. It can be 
viewed as one large database containing all data you can imagine being linked together. 
At this moment there are several examples of Linked Data. Some of these are dbpedia 
(Wikipedia data as), geonames.org (worldwide names as RDF) and LinkedGeoData 
(OpenStreetMap as RDF).  
 

8.2 Linked Data and EuroGeoSource 
A project such as EuroGeoSource and related projects could potentially benefit significantly 
when applied as Linked Data. EuroGeoSource data as linked data could link to other relevant 
data, but also, other data could link to the EuroSource linked data. 
 
Data from EuroGeoSource could be linked to other datasources to get additional information 
not present in the current datamodel of EuroGeoSource. An example is that occurences (like 
‘Lithium’) could be linked to the appropriate data of dbpedia 
(http://live.dbpedia.org/page/Lithium) , which can link to again other data, like pictures 
(http://www4.wiwiss.fu-berlin.de/flickrwrappr/photos/Lithium).  In this way the information 
available in the EuroGeoSource system could easily be enriched. 
 
The reverse is also possible: data from other sources can link to the EuroGeoSource data (or 
part of it). An example could be the related projects ProMine and EUCORES (European coal 
database).  If the data these project need is already in the EuroGeoSource database, the project 
only need to create a link to this data from EuroGeoSource. There would be no need to create 
complex operation to query the EuroGeoSource data , and retrieve and copy the required data. 

 
Fig. 10 Example of linking between related datasets in the context of EuroGeoSource 
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The benefits of Linked Data for the EuroGeoSource project could lie in different aspects: 

·  The sustainability could benefit as the information is linked to other projects and data. 
It is therefore easier to use in future projects without these projects having to 
implement complex operation to retrieve that part of the data these projects need. 

·  The linking of related projects such as ProMine and the coal database could be easier 
using Linked Data and thus improve the connection between such projects and the 
sustainability of them. 

·  Linking to related information (eg from dbpedia) is eay and adds value to the 
information already available in EuroGeoSource. 

In the EuroGeoSource project no budget has been allocated for making available 
EuroSourceData as Linked Data. However it could meet very well meet the implicit 
requirements to cooperate with related projects and it is expected to be beneficial for the 
usage and sustainability of the project. Therefore, if the budget allows and the consortium 
agrees, it is advised to make available part of the EuroGeoSource available as linked data (the 
part ProMine and EUCORES are interested in), and cooperate with ProMine and EUCORES 
to link the data. There are EC supporting projects which can support us with tools and advice. 
Also links to eg dppedia could easily be added to enhance the future usability of 
EuroGeoSource even more. 
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9 PROTOTYPE FIRST WORKSHOP  
 

9.1 Workshop 
The first workshop of the EuroGeoSource project was held at March 10th 2011 in Budapest. 
Although the workshop was only 2 months after the start of Work package 6 it was decided to 
show a first prototype to check if the initial ideas about the user interaction were approved by 
the participants of the workshop.  
 
The idea of using diagrams and tables to aggregate information and to use diagrams as a way 
to explore the information further was clearly well received. It fitted very well the statements 
made by speakers (such as the OECD). Also the reactions of workshop participants were 
positive as is underlined by the results of the evaluation. It is very clear people see the 
presented portal design as very useful tool for using the information provided in the different 
use cases. 
 
Two use cases were demonstrated during the workshop presentation: 

1. land use planning 
2. exploring commodities 

 
The datamodel, services and data itself are not yet (completely) available of course. However, 
LNEG supplied data to demonstrate these use cases. The data has been prepared in databases 
and made available as services (both WMS and WFS) matching the workflow of WP4 and 
WP5.  
 
The web portal itself was available at http://research.geodan.nl/eurogeosource/. It is not 
guaranteed the application and underlying services are available at every moment as work on 
WP6 continues. It can be decided at a certain moment to install a functioning prototype at a 
seperate site to have a working demonstrator. 
 

9.2 Architecture first workshop 
For the first prototype data was used from Portugal to implement and demonstrate the two 
main use cases. Also map services from CORINE and One Geology were integrated into the 
system.  
 
The figure (Fig. 11) below shows the architecture as it was implemented for the prototype of 
the first workshop. 
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 cmp Component Mo...

Web Portal Prototype

WMSTMSWFSRest

Test Database

Prototype WFS

WFS

ODBC

Prototype WMS 

WMS

FS

One Geology EU 
WMS

MapProxy

TMS

WMS

CORINE WMS

WMS

ShapeFiles

Prototype 
processing serv ice

ODBC

Rest

JSON GML 3.2.1 Tiles (raster images)

 
Fig. 11 Architecture of prototype for first workshop 
 
A tiling service, called MapProxy13, was installed on services from the Amazon Elastic 
Compute Cloud. This tiling service created tiles from the One Geology EU WMS services and 
stored these in the cloud. The advantage of having this MapProxy in the cloud was that extra 
CPU could be hired before the workshop in order to request and processs all One Geology EU 
WMS services. In this way all One Geology EU maps are available to the prototype, even if 
the originating WMS service is offline. Furthermore the maps are immediately available 
giving a better user experience. 
 
 The CORINE WMS services were called directly from the Web Portal Prototype.  
 
The test data from Portugal was hosted and made available through a WMS service by the 
University of Zaragoza.  
 
The test data was also stored in a Test Database (Postgresql/PostGIS database). A WFS 
service (Geoserver) was installed to request this data. 
 
Furthermore a processing service was implemented which calculated aggregated values from 
the test database and made that available to the interactive diagrams in the Web Portal 
Prototype. 

 
 

                                                
13 http://mapproxy.org 
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9.3 General layout 
The web portal started as show in Error! Reference source not found.. It shows the extent 
of Europe using a projected coordinate system (Spherical Mercator). Many similar portals (e.g. 
OneGeology) use a geographic coordinate system (either ETRS9 or WGS84). However using 
a geographic coordinate system for portraying maps leads to deformed countries in the map 
view. For cartographic reasons it was then decided to use a projected coordinate system for 
the portal. The data itself is exchanged in ETRS89. 
 
There a four main elements on the portal: 

1. The center and largest part of the portal consists of the map view.  
2. The top bar show static information and offers functionality on the map view.  
3. On the left interactive elements, such as available layers, commodity search box and 

interactive diagrams are available.  
4. The right frame consists of a layer management tool.   

The left and right frames are adjustable and can be hidden by clicking the arrows giving more 
room to the map view. 
 

 
Fig. 12 Start screen of the first prototype of the web portal 
 

9.4 Use case: Land use planning 
In the land use planning use case the user types in a certain administrative unit he or she is 
interested in. In this case Vila Nova de Ceirvera, a municipality in Portugal, is typed in. The 
prototype searches for the municipality and zooms into it (Fig. 13) 
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Fig. 13 A user typed in a certain adminstrative unit (Vila Nova de Cerveira) and the web portal zooms to 
it. 
 
The user then opens the available layers showing the legal status and other layers relevant for 
the land use planning use case (Fig. 14) 
 

 
Fig. 14 User opens available layers for land use planning 
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The user selects the Administrative Units and lowers the transparency of the background layer 
(OpenStreetMap) to make the Administrative Units more visible (Fig. 15). 
 

 
Fig. 15 Layer "Administrative Unit" selected and transparancy of background layer lowered 
 
Then the user selects the two layers which define the constraint map of the mining activity in 
that area: concessions and exploration permits (see use case description for more information). 
The result is shown in Fig. 16. 
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Fig. 16 User selects layers defining the constraint map 
 
The user deselects the constraints map layers and selects the layers which show information 
about potential mineral areas and restoring areas. These areas are in principle free for land use 
planning (contrary to the constrained areas), but the land use planner can take these into 
account to avoid future land use conflicts. 
 

 
Fig. 17 User selects layers defining the free areas 



 

D6.2_EGSource_Architecture_Design.doc 58 
 

 
Of course all these layers (constraint and free) can also be combined (Fig. 18) 
 

 
Fig. 18 All land use layers selected 
 
In order to improve the visibility of layers, the order and transparency of layers can be 
changed as shown in Fig. 19 
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Fig. 19 Changing transparancy 
 
These layers are then combined with external map services showing the land cover from 
CORINE (Fig. 20 and Fig. 21).  
 

 
Fig. 20 Combining with external map service (CORINE agricultural areas) 
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Fig. 21 Combining with external map service (CORINE forest semi natural areas) 
 
This map that now has been created can be distributed to other people by clicking the “link” 
button. This will give shown a so called perma-link to the user which he/she can use to save 
the map layout and to share it easily. 
 

 
Table 2 Permalink to land use planning map 

 
 

9.5 Use case: exploring commodities 
For the workshop demonstration two similar use cases have been merged together: Critical 
Materials and Research/Education as they both explore the information about commodities. 
 
In the demonstration information about the commodity “Lithium” is explored. First the user 
types in this commodity at the Commodity Search (see Fig. 22). 
 

http://research.geodan.nl/eurogeosource/?x=-
975834.05150092&y=5140296.7186691&z=11&layers=Refer ence%2
0data:OpenStreetMap;Legal%20Status:Exploration%20pe rmits;
Legal%20Status:Free%20mineral%20potential%20areas;L egal%2
0Status:Restoring%20Mining%20Areas;Legal%20Status:A dminis
trative%20units;Legal%20Status:County;Legal%20Statu s:Conc
essions  
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Fig. 22 Searching for the commodity "Lithium" 
 
Then the system shows diagrams with aggregated information about the commodity 
“Lithium” (Fig. 23). In the top diagram the ratio per country is shown. In out test data, most 
Lithium is found in Portugal, while Slovenia also has some occurrences. The other two 
diagrams show the relative amount per deposit and per UNFC classification. 

 
Fig. 23 Aggregated information about "Lithium" is shown 
 



 

D6.2_EGSource_Architecture_Design.doc 62 
 

When the user clicks on the diagram depicting the relative amount of Lithium in Portugal, the 
system should zooms in to Portugal and show the information. During the workshop zooming 
in to Portugal was done by searching for Portugal in the geographic search box. The Lithium 
occurrences in Portugal were shown when clicked on the diagram. More detailed information 
was requested by clicking on the occurences (Fig. 24). 
 
In order to get a better insight in the geology of the occurrences the information was 
combined with Geological information from the One Geology EU maps (Fig. 26) 

 
Fig. 24 Occurences of Lithium in Portugal 
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Fig. 25 Label showing relative amount of Lithium occurences in Portugal 

 
Fig. 26 Lithium occurences in Portugal combined with  One Geology EU maps 
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10 Second Prototype 
 
The second prototype has been demonstrated almost simultaneously at the EuroGeoSource 
projectmeeting in Tallin, September 2011, and the largest, global, conference on Free and 
Open Source Software for Geospatial (Foss4G). 
 
While the functionality is similar to the first prototype, the application actually worked on 
data, although still test data. Much of the functionality of the first prototype was hardcoded or 
simulated. In order to support the demanding functionality, the code base has been reworked 
and made available as part of the open source library: MapQuery. 
 

 
Fig. 27 Screenshot of second prototype 
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10.1 Southern Perminan Basis Atlas 
An important addition to the second prototype are the Southern Permian Basis Atlas (SPBA). 

In total 97 datasets have been made available through viewing services (WMS services). 

These WMS services are cached in the EuroGeoSource cloud and made available to the portal 

and other systems such as the Android application using TMS (Tiled Map Service) services. 

This allows for a fast and responsive system while serving 97 layers. The figure below shows 

the extent of the SPBA, the overview of the SPBA layers and one of the SPBA layers as 

example. 

 

 
Fig. 28 Second prototype showing the overview of the Southern Permian Basin Atlas maps and the 
Bathymetry as a map in the portal. 
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10.2 Multi-linguality  
The portal has been implemented to support multi-linguality. In the user interface the user can 
select the language. The web portal uses a resource file to create the interface in the language 
selected. This resource file is created from the language service. The requests send to the 
EuroGeoSource services contain the language parameter according to the INSPIRE 
specifications, thus retrieving the data from these services in the selected language if available. 
 

 
Fig. 29 This figure is comparable to fig 28, but the language is now set to Dutch (Nederlands). 
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10.3 Use case: explore hydrocarbon resources 
While the first prototype only showed and interacted with mineral resource data, the second 
prototype also shows energy resource data. In the figure below the commodity ‘Gas’ has been 
searched for. As one can see in the pie diagrams, most of the data comes from the Netherlands, 
while a small part of the data comes from Denmark. In this case, this is real data from TNO 
and GEUS. 
 

 
Fig. 30: Selection of Gas in the prototype 
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10.4 Interactive pie diagrams 
The pie-diagrams created for the second prototype are functional, and working on real data. In 
the figure below the user had selected the ‘Reserves’ from the Gas commodity. When 
compared to the previous figure, one sees that the green pie in the middle chart is slightly 
enlarged because the user selected it, and only the reserves are shown in the map. 
 

 
Fig. 31 Selection of the reserves attribute of the Gas commodity. 
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11 Android Application 
 
In order to show the possibilities to access the EuroGeoSource data and functionality on other 
clients on one hand, and in order to enlarge the potential usage on the other hand, an Android 
application has been developed. 
 
As shown in the figure below the Android prototype now connects to the EuroGeoSource 
cloud to get Tiled Map data, and to obtain data about the commodities through the WFS 
(download) service. T 
 

 
Fig. 32 Architecture of the Android App. 
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Comparable to the web portal, the largest part of the screen contains the map. In the figures 
below this is shown, together with the selection of one of the Southern Permian Basin Atlas. 
All maps and information from the EuroGeoSource system in the cloud, is available on the 
Android as well. 
 

 
Fig. 33 Main screen of Android Prototype App 

 
Fig. 34 Selection of Layers 
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The Android application is working both on phones and on tablets. While the pictures above 
show the App on phone format, the picture below show the Android Prototype App on tablet 
format.  
 

 
Fig. 35 Android Prototype App in tablet format showing the aggregated information about the commodity 
Gas. 
 
The detailed information about an occurrence can of course be queried by clicking on the 
occurance as is shown in the image below. 
 

 
Fig. 36 Android Prototype App showing detailed  information from an occurance of Lithium. 
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