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Executive Summary 

The aim of the PoliRural Digital Innovation Hub (DiH) is to offer a public user interface and 
introduction to the innovations of the project. To this end, the DiH entry point is built on a 
content management system. Furthermore, the value of the DiH will be to provide four 
distinctive sections, or spaces, that cater for both internal and external users: 

1. An interaction space with forums, dialogue and Wiki capabilities to support 
stakeholder interaction 

2. A learning space for Massive Open Online Courses to facilitate dissemination and 
uptake of knowledge and methodology developed through the project 

3. An experimentation space for testing analytics and visualization including text mining 
and system dynamics based on real data 

4. A development and hosting space for creating virtual instances of the shared reference 
to be used by each pilot when developing their applications. 

Below these high-level functional requirements there is a lot of implicit functionality that in 
some cases can be supplied by more than one technology component. In order to identify how 
the DiH can best serve the pilots, the deliverable starts off by a detailed analysis of pilots in 
terms of context, data availability and requirements, analytics requirements and pre-existing 
tools and technologies that the DiH must be capable of interfacing with. 

Based on the joint and individual data requirements of each pilot, the DiH has selected 
common data sources with wide geographical coverage that is useful to most partners in a 
policy development and foresight context. These data sets will be made available in the DiH 
both as shared volumes for direct file access and through analytical and visualization services. 

The DiH has well-defined interfaces to the two other systems in the PoliRural project and from 
the perspective of an external user will appear as a unity. Text mining and system dynamics 
applications will be linked from the menu system and test-applications will be made available 
as part of the DiH, to offer an introduction to these two technologies and how they may be 
applied in support of better policy development. 

Based on these clarifications, the document then goes on to describe a reference architecture 
for a platform that will be used for three parallel deployment scenarios: 

1. To serve as a back-end for the centralized DiH service provider node 
2. To serve as a template for pilots who choose to host their applications in the DiH 

private cloud environment 
3. To serve as a package repository and service provider for pilots who choose to host 

their applications on legacy infrastructures 

PoliRural believes that a system that allows both options 2 and 3 for pilots will have a much 
greater chance of being successfully adopted and integrated than traditional monolithic 
alternatives. 

The individual layers of the architecture are described, and candidate components are named 
for each requirement that is identified through the requirements analysis. Where suitable, 
more than one candidate technology is included for each purpose to allow flexible integration 
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with existing components and environments. Communications is in either case based on open 
standards supported by all alternate components. 

A wireframe mock-up describes the principal functionality of the DiH user interface and the 
relationship between the hub interface and the interface and presentation of individual pilot 
innovations. 

The deliverable rounds off by providing a plan for testing, recommendations for the first 
implementation stage and a conclusion that mirrors what is stated in this executive summary 
but with a more technical emphasis. 

Since the project employs an agile and iterative development process, this is to be considered 
the first version of the DiH specification, as detail will be added for each monthly sprint and 
since extensions and minor changes may result from evolving user requirements as the pilot 
planning moves forward. At this stage, the specification is targeting the implementation of a 
reference and test lab that will be continuously developed in line with living lab methodology 
throughout the project life cycle  
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1 Introduction 

The PoliRural Digital Innovation Hub (DiH) will be a central real and virtual space, where all 
stakeholders (policymakers, public servant, regional development agencies, NGO, citizens, 
scientists, developers, data experts, planners) will meet and share their needs and 
achievements to improve policy and decision making on local, regional and eventually national 
level. The core of the Innovation Hub will be the DiH platform.  This DiH will also support the 
sharing of information with other projects and initiatives. 

Innovation Hub objectives: 

¶ Act as a gateway to PoliRural pilot activities, allowing users not only to check past 
achievements, ongoing developments and future events, but also get involved in 
building a better future for their region, for example by joining stakeholder panels, 
participating in online (forum) discussions  

¶ Provide data that may not be readily available from other sources. This may include 
Earth Observation based maps showing land use (change) in each of the 12 
participating regions. Such maps can be used for policy evaluation e.g. correlating 
changes in non-arable land with direct payments (CAP subsidies) for a given area 

¶ Host the outputs of the PoliRural Semantic Explorer (text mining) and Policy Modeler 
(system dynamic modelling) for easy access by stakeholders in pilot locations and 
beyond  

¶ Integrate an online learning course so that anyone with an interest in rural foresight 
could apply the PoliRural framework to deliver desired change in their region 
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2 Concept 

The PoliRural Digital innovation Hub is an integration platform where all technologies, 
approaches and people meet. It is a central point for knowledge exchange and transfer. Strong 
involvement of pilots is one of key cornerstones supporting the overall project goal. There is 
a strong vision and tight position of the DIH within the project. The overall project progress in 
three phases is reflected in DIH development and new tools and outputs are continuously 
added in the DIH. 
 

 
Figure 1 Polirural workflow 

DIH is not only an isolated component of the PoliRural project, but its ambition is also to 
communicate with sister projects (RURALIZATION, DEMETER), exchanging methodologies, 
tools and knowledge, organizing cross-project seminars, and connecting project communities. 
Cooperation with related projects within the framework of Digital innovation Hubs 
(SmartAgriHubs, SIEUSOIL) is planned providing incubating environment for development of 
future tools and software, providing opensource components, reusable map services and data 
to build on. 

Having technical tool is only a half of the success, the most important is to involve end users 
and assure their active participation. Pilots are key stakeholders involved in testing and help 
to steer the development of DIH, which is then better suit to their needs.  



 

D3.1 Innovation Hub Technical Specification   

© 818496 PoliRural Project 13 30/05/2021 

Extensive technical support to users including trainings and support is planned to assure active 
involvement of pilots in the DIH. Pilot localities will be given access to edit their own pilot 
subsite and benefit from all tools and information available on the DIH. 
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3 Digital Innovation Hub inside of PoliRural 

The DIH will have four main components or spaces: 

¶ Interaction space will be home to a Digital Science Shop as a communications 
platform, where users can look for researchers solving their problems and young 
researchers (bachelor, master and doctor studies) can look for topics for their thesis. 
It will also comprise components for interaction Wikis, dialogue etc. 

¶ Learning space providing an environment and courses that permit training of partners, 
external stakeholders and early adopters. 

¶ Experimentation space, where users will have the chance to test new analysis 
techniques and model simulations and visualization with real data from their own pilot 
regions. 

¶ Developer space, with cloud hosting, shared components, tools, services, data and 
development environments for pilots wishing to run their own services. 

 
Figure 2a The relationship between the Innovation Hub and other PoliRural systems 

 
Figure 3 The four functional spaces of the DIH  
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4 User Needs 

We surveyed pilots to collect information about their available data, data needs and analysis 
needs. This is the first round of survey, because analysis of pilots will continue, and we will 
provide regular updates of data and needs. This analysis will be used for the first round of 
implementation, which will continue with Agile methodology until the end of the project. 
 

4.1 Pilot 1 Flanders, Belgium 

4.1.1 Pilot background 

In Flanders rural border communities attract new settlers who have various reasons for 
entering the community (interested in the farmhouse, temporarily renting land for growing 
crops etc.). Despite the increase in agri-environmental measures, small landscape elements 
disappear, and grasslands are being ploughed and relocated. At the policy level, measures 
have been activated to ensure that land maintenance is aimed at safeguarding the rural 
landscape. Regional governments and local communities engage in exercising pre-emptive 
rights, priority usage rights, active land acquisition, local land banking and financial 
compensation.  Since maintenance of rural land, is the subject of a great debate, specific 
problems and solutions need to be addressed. The Flemish pilot will draw on the results of the 
ǇǊƻƧŜŎǘ ǘƻ ŘŜǾŜƭƻǇ όмύ ǎǘǊŀǘŜƎƛŜǎ ŦƻǊ ǎǳǇǇƻǊǘƛƴƎ ŎƛǘƛȊŜƴΩǎ ƛƴǾŜǎǘƳŜƴǘ ŀƴŘ ŦŀŎƛƭƛǘŀǘƛƴƎ ǘǊŀƴǎŦŜǊǎ 
of rural land, (2) more inclusive regulatory tools for land governance, (3) a better functioning 
system of market regulation. 
 

4.1.2 Data availability and requirements 

Most data in Flanders are free and can be queried using open source tools such as R, Python 
or in combination with Julia (Jupyter Notebooks). GitHub repositories have been created for 
all available data. Available data for this pilot includes statistical, geographical and climate 
data together with data from remote sensing. The list of data directly available on pilot is in 
Table 13.1 - A.1: Data directly available on pilot - Pilot 1 Flanders, Belgium in ANNEX A.  

Also, all third parties have made their data available to the extent that they can share thereby 
abiding GDPR. All data are listed in the above table. The list of data available through third 
parties for this pilot is in Table 14.1 - B.1: Data available through third parties - Pilot 1 Flanders, 
Belgium in ANNEX B. 
 

4.1.3 Analytical needs 

The focus in the Flanders pilot is on mapping of changes in time. This will require 
multitemporal data geospatial and statistics. All analysis will need to be geo-located and 
distributed within Flanders. There will be a need to test different tools, which will support 
multi temporal analysis in regions. The full table of requirements is in Table 15.1 Analytical 
Needs - Pilot 1 Flanders, Belgium in ANNEX C Analytical needs. 
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4.1.4 Available tools 

For analysis the Terrascope tool1 is now available for analysis of Copernicus Remote sensing 
data. 
 

4.2 Pilot 2 Monaghan, Ireland 

4.2.1 Pilot background 

The Monaghan County is a mainly rural county characterised by relatively small farm holdings 
but is well supported by a strong agri-food sector with major companies operating in the 
county and a strong emphasis on the export market. Monaghan attracts many new people 
from abroad because it is a pristine rural area with a strong community ethos, well-established 
farming support services and strong CAP subsidies. However, there are many negative factors:  
it is situated far from larger urban areas, land prices are high, new communities that settle in 
Monaghan often struggle to find suitable employment, there is lack of good-quality 
broadband and public services. Monaghan residents can avail of several support measures, 
some of which are national, some are specific to the county. However, there are currently no 
county-level services tailored to newcomers without a farming background. For that reason, 
ǘƘŜ LǊƛǎƘ Ǉƛƭƻǘ ǿŀƴǘǎ ǘƻ ƛƴǘǊƻŘǳŎŜ ŀ ƴŜǿ ǎŜǊǾƛŎŜ ŎŀƭƭŜŘ άL ǿŀƴǘ ǘƻ ōŜŎƻƳŜ ŀ ŦŀǊƳŜǊέ ŘǳǊƛƴƎ 
mission orientation. The service will be targeted at (a) Irish people without a farming 
background, (b) new community members who may be interested in pursuing a career in 
farming, (c) people who have immigrated to Ireland from other countries, including CEEC. 
 

4.2.2 Data availability and requirements 

Most data in Monaghan are free, but usually not in a machine-readable form, i.e. in a 
textual/PDF form. Available data for this pilot includes a vast amount of descriptive data, as 
well as data from the social area and data from the field of farming. The list of data directly 
available on pilot is in Table 13.2 - A.2: Data directly available on pilot - Pilot 2 Monaghan, 
Ireland in ANNEX A.  

Data sources relevant to the Monaghan Irish Pilot with links to policy documents from all levels 
are in Error! Reference source not found. in   

 
1 https://terrascope.be/en 
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ANNEX I to Pilot 2 Monaghan. 
Data available through third parties for Monaghan are mostly open source. They are provided 
in various formats, including Linked Data, INSPIRE compliant data and so on. Such data for this 
pilot includes socio-economic statistical data, geospatial data and other official resources of 
Ireland. The list of data available through third parties for this pilot is in Table 14.2 - B.2: 
Data available through third parties - Pilot 2 Monaghan, Ireland in ANNEX B. A further list of 
data sources relevant to the Monaghan Pilot, are listed in the ANNEX A and   
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ANNEX I to Pilot 2 Monaghan.  

Specific data that the Irish pilot would like to obtain include information on 

¶ Irish people ς who have become farmers, with and without a farming background, 

¶ Immigrants to Ireland ς their demographics, backgrounds and profiles, identifying 
those with and without a farming background. 

4.2.3 Analytical needs 

The current geographical, socio-economic status, demographics, environmental, business, 
agricultural, financial, housing, policies and other issues that determine the attractiveness of 
Monaghan as a location for new farmers.  The full table of requirements is in Table 15.2 
Analytical Needs - Pilot 2 Monaghan, Ireland in ANNEX C Analytical needs. 
 

4.2.4 Available tools 

It is expected to use available Standard INSPIRE, Open Data and Linked Open Data Tools. It 
will be input for data dynamics, text mining and DiH analysis. The focus will be on Simulation 
of the Monaghan pilot and plans. 
 

4.3 Pilot 3 Galicia-Castilla la Mancha, Spain 

4.3.1 Pilot background 

Nut trees can produce for decades, creating a dependable income for many years. Forestry 
activities include nut-fruit processing, planting strategies, wood and biomass, recycling, 
livestock feeding, tourism, mushrooms, etc. These varied economic activities have been built 
around remarkable research activity in agroforest areas around productivity enhancement, 
environmental and financial sustainability, cooperation or marketing. However, in many cases 
these lack policy support and broader adoption in analogous areas in Europe due to different 
value-chains and socio-economic conditions, resulting in a high valuable untapped knowledge 
and technology transfer. There are business opportunities available through the development 
of farming and forest species destined for non-wood products. In general, these products 
match the following characteristics: (1) they are present in all areas, but their use can be 
spread even further to increase socioeconomic and environmental benefits; (2) they are 
produced with too many heterogeneous reproductive materials and methods, which often 
leads to diverse results; (3) they are in high demand but its full potential remains untapped; 
(4) they create jobs in rural areas. This pilot will contribute to maintaining and increasing jobs 
in the field, by creating favourable regulatory conditions that support local agribusiness, which 
will help the region to retain and attract women and young people. TRAGSA will also provide 
a second PoliRural pilot based in Castilla la Mancha and related to fostering local economies 
using natural parks and historical heritage. 
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4.3.2 Data availability and requirements 

Most data in Spain are public and in a format for geospatial data such as a spatial database. 
The list of data directly available on pilot is in Table 13.3 - A.3: Data directly available on pilot 
- Pilot 3 Galicia, Spain in ANNEX A. 

Data available through public organizations or third parties for Spain are mostly available under CC-

BY 4.0 license. They are provided mostly in geospatial-related formats such as LAZ, SHP, DBF or RDF. 

Such data for this pilot includes cadastre data, LiDAR data and various types of environmental data.  
The list of data available through third parties for this pilot is in Table 14.3 - B.3: Data available 
through third parties - Pilot 3 Galicia, Spain in ANNEX B. 

Specific data that the pilot would like to obtain includes information on 

¶ Economic impact of forest activities 

¶ Statistics on visitors to Natural Parks, Archaeological Parks 

¶ Economic impact of Visitors 
¶ Downgraded conditions of rural life 

¶ Demographic problems in Galicia and Castilla - La Mancha (They will be requested from INE ς 
National Statistical Institute of Spain) 

4.3.3 Analytical needs 

The current and future socio-economic status, demographics, environmental, business, 
agricultural, and financial that determine the attractiveness of Galicia as a location for new 
forestry producers and farmer. 

The future socio-economic status, demographics, business, financial, housing and other issues 
that determine the attractiveness of Castilla-La Mancha as a location for new inhabitants due 
to the impact of historical heritage. 

Therefore, there are the following analytical needs: 

¶ Collection and processing of data on rural attractiveness. 

¶ Analysis of rural attractiveness as a factor for existing and / or potential entrepreneurs 
to develop their business of areas close to natural parks or historical parks. 

¶ Analysis of the impact of Forestry Business. 

¶ Analysis of rural space attractiveness as a factor for people to stay or to move 
elsewhere. 

4.3.4 Available tools 

It is expected to use available Standard INSPIRE, Open Data and Linked Open Data Tools. It 
will be input for data dynamics, social networks analysis and text mining.  
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4.4 Pilot 4 Vidzeme, Latvia 

4.4.1 Pilot background 

Due to strong out-migration, ViŘȊŜƳŜ ǊŜƎƛƻƴΩǎ ǇƻǇǳƭŀǘƛƻƴ ŜȄǇŜǊƛŜƴŎŜŘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŘŜŎƭƛƴŜ 
since 2006. The demographic trend suggests that the ǊŜƎƛƻƴΩǎ ƛƴƘŀōƛǘŀƴǘǎ ƘŀǾŜ ƭƻǎǘ ƳǳŎƘ ƻŦ 
their former interest in traditional fields such as agriculture, forestry and fishery. But there 
are opposite trends present: people want to move back to rural areas because of good quality 
of life or they want to start their own businesses. This is strengthened by high popularity and 
demand for products with specific certification (e.g. eco, bio, organic). Both newcomers and 
established farmers face multiple obstacles linked to the region itself. They include limited 
land availability, strict environmental regulations (due to large swathes of land being part of 
protected natural reserves), aging population and insufficient amount of skilled workforce, 
low quality of social services that can be provided for farmers and their families, as well as bad 
infrastructure (mainly roads). The pilot will introduce new regulatory measures and services 
ǿƛǘƘ ŀ ǎǇŜŎƛŀƭ ŦƻŎǳǎ ƻƴ ƴŜǿŎƻƳŜǊǎΦ tƛƭƻǘ ǊŜǎǳƭǘǎ ǿƛƭƭ ōŜ ŜƳōŜŘŘŜŘ ƛƴǘƻ ǘƘŜ ǊŜƎƛƻƴΩǎ ƴŜȄǘ ƭƻƴƎ-
term and mid-term planning documents and a comprehensive guide for farm diversification 
will be developed with the help of local stakeholders as a dynamic toolbox that is considering 
the newest and latest socioeconomic trends and agricultural and related industry foresight 
and analysis insights and findings. 
 

4.4.2 Data availability and requirements 

In the Vidzeme region data are only available through third parties. Data available through 
third parties for Vidzeme are mostly free to view. They are provided in various formats and 
data for this pilot includes different kinds of maps aimed at cadastre, forestry, culture as well 
as development or statistics. Data from the Latvian Geospatial Information Agency is also 
included. The list of data available through third parties for this pilot is in Table 14.4 - B.4: Data 
available through third parties - Pilot 4 Vidzeme, Latvia in ANNEX B. 
 

4.4.3 Analytical needs 

The analytical needs are as follows: 

¶ Collection, processing and mapping of qualitative and quantitative data on rural 
attractiveness. 

¶ Analysis of rural space attractiveness as a factor for people to stay or to move elsewhere. 

¶ Analysis of rural attractiveness as a factor for existing and / or potential entrepreneurs to 
develop their businesses in rural areas. 

¶ Modelling of Development Scenarios using data from the previous subsections. 
¶ According to the scenarios define actions to be taken in each territory or set of territories. 

4.4.4 Available tools 

No available tools currently. 
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4.5 Pilot 5 Mazowieckie, Poland 

4.5.1 Pilot background 

The region has a high positive migration balance every year. Despite the large influx of people 
of working age, it has one of the highest demographic load indicators in the country. There 
are 57 people of non-productive age per 100 working-age persons, and this problem is 
increasing in the peripheral areas. Trends in migration show strong population flows from 
villages to cities and from large agglomerations to suburbia. This is a challenge for the 
attractiveness of agriculture for rural newcomers. The current state policy favours rural 
newcomers, especially young farmers. The pilot will analyse existing policy instruments 
targeting young farmers and how they affect the broader rural ecosystem. It will then 
introduce concrete measures aimed at broadening the inclusion of farms (especially small 
farms) into existing food chains; chains that are local (e.g. purchasing initiatives) and based on 
new forms of market organisation (e.g. online platforms). The ambition is to go beyond the 
existing approaches and develop new, effective techniques to promote rural areas as a place 
of living and working for newcomers, in the context of a strong impact produced by the 
agglomeration of rural areas, as well as changing patterns in food consumption (demand), 
health awareness and lifestyles. 
 

4.5.2 Data availability and requirements 

Data for Mazowieckie are freely available. They are provided in various formats, but mainly in 
PDF format or as texts/HTML. Available data for this pilot includes data mostly about 
agricultural and statistics, then data about regional development. The list of data directly 
available on pilot is in Table 13.5 - A.5: Data directly available on pilot - Pilot 5 Mazowieckie, 
Poland in ANNEX A. 

Data available through third parties for Mazowieckie are available without restrictions. They 
are provided in various formats, including database-related ones and data for this pilot 
includes different kinds of data related to rural development programmes. The list of data 
available through third parties for this pilot is in Table 14.5 - B.5: Data available through third 
parties - Pilot 5 Mazowieckie, Poland in ANNEX B. 

The pilot would like to obtain data on the implementation of LEADER measures under the RDP 
in different years. 
 

4.5.3 Analytical needs 

The analytical needs are: 

¶ Rural demographic evolution 

¶ Rural Activities 

¶ Collection, processing and mapping of qualitative and quantitative data on rural 
attractiveness and rural projects 

The full table of requirements is in Table 15.3 Analytical Needs - Pilot 5 Mazowieckie, Poland 
in ANNEX C Analytical needs. 
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4.5.4 Available tools 

No available tools currently. 
 

4.6 Pilot 6 Central Bohemia, Czech Republic 

4.6.1 Pilot background 

Rural peripheral parts of the region are attractive places to live because of the beautiful 
landscape and relatively easy accessibility of the capital. But the generational renewal is 
coming along slowly across these areas.  Existing local, regional and national interventions 
focus mainly on promoting environmental protection, boosting business competitiveness and 
supporting infrastructure redevelopment, but there are no stimuli for rural newcomers.  To 
ensure the sustainable development of rural areas that also minimises intra-regional 
disparities, the pilot will seek to update existing strategies with a greater focus on new 
entrants and their needs.  
 

4.6.2 Data availability and requirements 

Most data for Central Bohemia are mostly freely available and in various formats. Available 
data for this pilot includes a vast amount of descriptive data, informative data for general 
public and data from agricultural areas as well as data related to tourism and LAG. The list of 
data directly available on pilot is in Table 13.6 - A.6: Data directly available on pilot - Pilot 6 
Central Bohemia, Czech Republic in ANNEX A. 

Data available through third parties for Central Bohemia are freely available. They are 
provided in various formats both geospatial and non-geospatial related, such as XLS, PDF, 
WMS etc. Such data for this pilot includes topics such as cadastre, statistics, tourism, SMEs, 
environment, agriculture, health or education. The list of data available through third parties 
for this pilot is in Table 14.6 - B.6: Data available through third parties - Pilot 6 Central 
Bohemia, Czech Republic in ANNEX B. 
 

4.6.3 Analytical needs 

The analytical needs are: 

¶ Data evolution 

¶ Information about attitudes 

¶ Identification of main barriers and opportunities related to living in the countryside 

¶ Evaluation of the performance of the local economy 

¶ Identification of main barriers starting/ending of the entrepreneurship related to 
land 

The full table of requirements is in Table 15.4 Analytical Needs - Pilot 6 Central Bohemia, Czech 
Republic in ANNEX C Analytical needs. 
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4.6.4 Available tools 

It is expected to use external tools such as: Data analysis in different sectors of economics2, 
ASP3, Legal information4 

 

4.7 Pilot 7 Nitra, Slovakia 

4.7.1 Pilot background 

Nitra has a well-developed infrastructure (including broadband), the cost of resources is low, 
there is less pollution than in other regions of Slovakia, and it has good climate conditions. On 
the downside, Nitra lacks the full range of good-quality public services, because of that 
residents need to travel to regional centres for help. It is also losing human capital to 
metropolitan areas that have a stronger pull factor for the rural labour force and there are 
concerns about the environmental impact of excessive logging in and near the protected 
areas. The pilot will implement business-oriented measures focusing not only on farming but 
also entrepreneurship in fields like production of traditional goods, innovation in the agri-
sector, historical, cultural or natural places of interest with touristic potential. One specific 
measure it would like to introduce is a start-up incubator which can encourage newcomers to 
move to the rural area and start businesses. 
 

4.7.2 Data availability and requirements 

Data of Nitra are freely available and in various formats. Available data for this pilot includes 
a vast amount of descriptive data, data from GIS platforms and statistical data. The list of data 
directly available on pilot is in Table 13.7 - A.7: Data directly available on pilot - Pilot 7 Nitra, 
Slovakia in ANNEX A. 

Data available through third parties for Nitra are mostly freely available. They are provided in 
various formats such as text/HTML, xls or geospatial formats such as GML, SHP. Such data for 
this pilot includes cadastre data, data from local authorities, legislative, statistics, agriculture, 
LPIS or Rural Development Network data. The list of data available through third parties for 
this pilot is in Table 14.7 - B.7: Data available through third parties - Pilot 7 Nitra, Slovakia in 
ANNEX B. 

The pilot would like to obtain data on 

¶ SWOT analysis of specific rural areas - microregions 

¶ Specific local development plans 

¶ Specific planning for development in rural areas of Nitra region 

¶ Opportunities for youth in the region e.g. jobs, free time, education, health services 

 
2https://www.bisnode.cz 
3 https://www.noveaspi.cz  
4 https://www.zakonyprolidi.cz 

https://www.bisnode.cz/
https://www.noveaspi.cz/
https://www.zakonyprolidi.cz/
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4.7.3 Analytical needs 

¶ Monitoring of demographic changes in rural areas 

¶ Assessment of local development opportunities 

¶ Infrastructure 

¶ Job opportunities for people in rural areas 

¶ Engaging youth in local policy 

¶ Infrastructure 

4.7.4 Available tools 

There are no external tools expected. 
 

4.8 Pilot 8 Hame, Finland 

4.8.1 Pilot background 

Häme Region has a great potential due to its location between Finland's biggest cities, 
however, the benefits of location have not been fully exploited and the population of the 
region has not increased recently. The reasons for this are being considered among citizens 
and authorities, but the solution remains unclear. Jobs are concentrated in large towns and 
employment in rural areas is challenging. However, it is possible to affect this reality. The pilot 
ǿƛƭƭ ǳǎŜ tƻƭƛwǳǊŀƭ ǊŜǎǳƭǘǎ ǘƻ ōƻƻǎǘ ǘƘŜ ǊŜƎƛƻƴΩǎ ŀǘǘǊŀŎǘƛǾŜƴŜǎǎ ŦƻǊ ƴŜǿŎƻƳers, by introducing 
business-friendly policies that can encourage tourism and digital services (e.g. bitcoin mining), 
which in the future may become a significant source of employment. 
 

4.8.2 Data availability and requirements 

Data from Häme are mostly statistical, based on various registers. The list of data directly 
available on the pilot is in Table 13.8 - A.8: Data directly available on pilot - Pilot 8 Hame, 
Finland in ANNEX A. 

Data available through third parties for Häme are mostly freely available. They are provided 
in various formats. Such data for this pilot includes data from National land surveying, 
environmental data or data for farmers. The list of data available through third parties for this 
pilot is in Table 14.8 - B.8: Data available through third parties - Pilot 8 Hame, Finland in ANNEX 
B. 

The pilot would like to obtain 

¶ Statistics on repatriation to rural areas 

¶ Statistics on two-placed living (both in urban and rural areas) 

4.8.3 Analytical needs 

There is a request for the following analysis 

¶ municipal migration statistics 

¶ reasons to move to the city queries (by cities or municipalities) 
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4.8.4 Available tools 

It is expected to use the Futures platform - Foresight tool5 
 

4.9 Pilot 9 Central Greece, Greece 

4.9.1 Pilot background 

¢ƘŜ ǊŜƎƛƻƴΩǎ ŎŜƴǘǊŀƭ ƭƻŎŀǘƛƻƴ ƛǎ ǎŜŜƴ ōƻǘƘ ŀǎ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ŀƴŘ ŀǎ a challenge. On one hand, 
it has resulted in the accumulation of significant production units and the enhancement of 
ǊŜƎƛƻƴŀƭ ŜƳǇƭƻȅƳŜƴǘ ǊŀǘŜǎΦ hƴ ǘƘŜ ƻǘƘŜǊΣ ƛǘ ƭŜŘ ǘƻ ǘƘŜ άǾƛǊǘǳŀƭέ ƛƴŎǊŜŀǎŜ ƻŦ ǊŜƎƛƻƴŀƭ ƎǊƻǿǘƘ 
and economy indicators, which resulted in a marked inequality in income distribution. For 
both existing populations and potential newcomers, the increased agricultural activity 
accompanied by the excessive use of agrochemicals is one of the factors that negatively affects 
rural attractiveness. Other factors are the limited number and variety of private services, bad 
physical and broadband infrastructure, and employment opportunities. Challenges specific to 
newcomers also include the lack of necessary information and resources to access financing. 
Furthermore, the regulatory framework does not provide enough measures to support people 
without a rural background, which together with the amount of time, effort and initial 
investment required to migrate from the demand side (consumers) to the supply side 
(producers) acts as a significant barrier for newcomers. There is an urgent need for new 
solutions that go beyond what is currently available and effectively address existing service 
gaps and barriers. The pilot plans to introduce new interventions that improve training 
opportunities and digital skills, facilitate the adoption of new farm management practices (e.g. 
smart farming), develop social capital between newcomers and local populations, and 
facilitate access to ǘƘŜ ǊŜƎƛƻƴΩǎ many resources (e.g. infrastructure, funding and financing).  
 

4.9.2 Data availability and requirements 

Data for Central Greece are available under the licence of library.aua.gr, under licenses of 
social media or they are freely/publicly available. They are provided in PDF format, as well as 
texts/HTML, as posts on social media, or as geodata (KML, json, RDF). Available data for this 
pilot includes bibliographical records of the AUA library, a vast amount of data about 
agricultural and rural development, together with related social media posts and GIS-related 
administrative and environment data. The list of data directly available on the pilot is in Table 
13.9 - A.9: Data directly available on pilot - Pilot 9 Central Greece, Greece in ANNEX A. 

Data available through third parties for Central Greece are mostly freely available, or under 
Creative Commons Attribution 3.0 license. They are provided mainly in formats such as 
text/HTML, xls or PDF. Such data for this pilot includes agricultural, environmental or 
population data, together with governmental and statistical data, data about tourism, 
economy or data from libraries. The list of data available through third parties for this pilot is 
in Table 14.9 - B.9: Data available through third parties - Pilot 9 Central Greece, Greece in 
ANNEX B. 

The pilot would like to obtain data on 

 
5 https://www.futuresplatform.com 
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¶ Demographic problem 

¶ Lack of technologies 

¶ High production costs 

¶ Problem of competitiveness in its economy 

¶ Delay in modernization and the mechanization of agriculture 

¶ Lack of innovative solutions 

¶ Absence of ICT tools related to land planning 

¶ Subsidies 

¶ Brain drain 

¶ Poor economic conditions 

¶ Small-sized farms 

¶ Low and uncertain farm income 

¶ Low productivity 

¶ Downgraded conditions of rural life 

¶ Mobility of young people to major urban centres 

¶ Unfavourable age structure of the agricultural labour force 

¶ Poor cultural level of rural society 

¶ Inadequate infrastructure and training of the older farmers, 

¶ Weak link between innovation and small-sized enterprises, 

¶ Weak entrepreneurship 

¶ Lack of access to finance, environmental and climatic limitations 

¶ Specific forums on Twitter, Facebook and Instagram for farmers or other groups 
where they can exchange ideas 

¶ Specific pages where a chat or discussion over specific issues could be organized  

¶ Infrastructure facilities (roads, buildings, internet) 

¶ Real estate data 

¶ Quality of life indicators 

4.9.3 Analytical needs 

The analytical needs are: 

¶ Statistics, historical information, economic data, demographic data. 

¶ Positive, negative, neutral expressions/attitude in relation with agriculture sector 
(Utilized Agricultural Area, yield, indicators, etc.). 

¶ Positive, negative, neutral expressions/attitude for each sector in relation with 
audience demographics (gender, age, education, location, etc.). 

¶ Positive, negative, neutral expressions for each sector in relation with audience 
demographics (gender, age, education, location, etc.). 

The full table of requirements is in Table 15.5 Analytical Needs - Pilot 9 Central Greece, Greece 
in ANNEX C Analytical needs. 
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4.9.4 Available tools 

An open information dashboard and visualization interface for key indicators of the Region6 
 

4.10 Pilot 10 Apulia, Italy 

4.10.1 Pilot background 

Apulia boasts a thriving SME community, and rich food and wine traditions that date back 
centuries. All this makes it attractive for local populations and newcomers. However, the 
region has its problems: excessive urbanisation of the coastal area threatens to undermine 
the scenic landscapes; employment opportunities are mostly seasonal, and poverty is growing 
in remote areas. The pilot will promote the enhancement of natural and social resources 
available in the area, by adopting measures that facilitate new business activities, including 
the provision of technical and financial assistance to established populations and those who 
consider making it their new home. 
 

4.10.2 Data availability and requirements 

Data in Apulia are in various formats and includes agricultural data together with data of LAG. 
The list of data directly available on the pilot is in Table 13.10 - A.10: Data directly available on 
pilot - Pilot 10 Apulia, Italy in ANNEX A. 

Data available through third parties for Apulia are freely available. They are provided in mostly 
in CSV/XML data formats. Such data for this pilot includes agriculture and statistical data, data 
from local authorities or tourism data. The list of data available through third parties for this 
pilot is in Table 14.10 - B.10: Data available through third parties - Pilot 10 Apulia, Italy in 
ANNEX B. 

The pilot would like to obtain data on 

¶ The categories of workers employed in rural areas classified by competences 

¶ Infrastructure facilities (roads, ports, airports, Internet) 

4.10.3 Analytical needs 

The analytical needs are 

¶ Demographic evolution 

¶ Evaluation of the performance of the local economy 

¶ Market labour evolution 

The full table of requirements is in Table 15.6 Analytical Needs - Pilot 10 Apulia, Italy in ANNEX C 
Analytical needs. 

 
6 http://hello.crowdapps.net/opendashboard-sterea-ellada/  

http://hello.crowdapps.net/opendashboard-sterea-ellada/
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4.10.4 Available tools 

It is expected to use the following external analytical tools: 

¶ Cultural container of its kind activated in the area and created to raise awareness 
and promote the many gastronomic excellences of the LAG municipalities (Canosa 
di Puglia, Gravina in Puglia, Minervino Murge, Poggiorsini, Ruvo di Puglia and 
Spinazzola)7 

¶ The Chambers of Commerce make the main statistical data and economic analyses 
organized by territory and by sector easily accessible 

¶ 8The Index Unioncamere Price and Markets Observatory has been carrying out 
constant and articulated research and information activities in the field of prices 
since 1982, contributing to making the economic transactions taking place along 
the production-distribution-consumption process increasingly transparent. assets, 
for the benefit of all public and private operators who participate in these matters.9 

The pilot is interested in the use of Orange Statistical tools 
 

4.11 Pilot 11 Gevgelija-Strumica, FYROM 

4.11.1 Pilot background 

In FYROM in general and Gevgelija-Strumica in particular, a comprehensive extension service 
is lacking. The professional technical support of farming is very poor both in content and in 
the process of delivery. Also, like in other pilots, the young population is leaving rural areas, 
seeking a better future in towns or abroad. At the same time, FYROM is a transit point for 
migrants entering Europe, which presents both an opportunity and a challenge. Besides 
investigating the impact of third country nationals on FYROM's agricultural sector, the pilot 
will introduce new measures to update extension services so that communications with 
farmers and support delivery is carried out using modern ICTs. 
 

4.11.2 Data availability and requirements 

Data of Gevgelija-Strumica are freely available and provided in PDF format. Available data for 
this pilot is related to agriculture. The list of data directly available on the pilot is in Table 13.11
 - A.11: Data directly available on pilot - Pilot 11 Gevgelija-Strumica, FYROM in ANNEX A. 
Data available through third parties for Gevgelija-Strumica are available freely without 
restrictions. They are provided mainly in formats such as text/HTML, xls or PDF. Such data for 
this pilot includes agricultural data, food production, rural development data, forestry or 
environmental data. The list of data available through third parties for this pilot is in   

 
7 https://www.facebook.com/altamurgia/  
8 http://www.unioncamere.gov.it/P42A0C0S148/osservatori-e-analisi-dei-sistemi-locali.htm 
9 http://www. unioncamere.gov.it/P42A0C0S148/osservatori-e-analisi-dei-sistemi-locali.htm 

https://www.facebook.com/altamurgia/
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Table 14.11 - B.11: Data available through third parties - Pilot 11 Gevgelija-Strumica, FYROM 
in ANNEX B. 
 

4.11.3 Analytical needs 

The analytical needs are as follows: 

¶ Demographic evolution 

¶ Evaluation of the performance of the local economy 

¶ Market labour evolution 

4.11.4 Available tools 

No available tools currently. 
 

4.12 Pilot 12 Galilee, Israel 

4.12.1 Pilot background 

The activities in the development of the Galilee are derived directly from the goals of the 
Ministry of Development of the Negev and Galilee peripheries to bring 300,000 new residents, 
along with strengthening the existing population in the Galilee. The Galilee pilot will integrate 
ŀƴŘ ŀŎŎƻƳǇŀƴȅ άŎƘŀƴƎŜ ƎŜƴŜǊŀǘƛƴƎ ǇǊƻƧŜŎǘǎέ ŀƭƻƴƎ ǿƛǘƘ ŜȄŀƳƛƴƛƴƎ ǘƘŜ ƻƴƎƻƛƴƎ ǎǳǇǇƻǊǘ ǘƻ 
projects throughout the Galilee. Development of the region and strengthening of the Galilee 
settlement are a major goal for the Israeli governments in general and the Ministry of 
Development of the Negev and the Galilee in particular. The Galilee area offers a high quality 
of life, advanced education systems and diverse employment opportunities alongside the 
values of fulfilment of the land. These projects strengthen the Galilee population, the 
municipal authorities in the area and attract new populations. As part of its activities, the pilot 
will promote a variety of areas in which: economic and employment development, education 
and academia, tourism and culture, health and welfare, leisure and sports are in focus. 
 

4.12.2 Data availability and requirements 

Data for Galilee are freely available without restrictions. They are mainly provided as 
texts/HTML. Available data for this pilot includes mainly data about agricultural and rural 
development. The list of data directly available on the pilot is in Table 13.12 - A.12: Data 
directly available on pilot - Pilot 12 Galilee, Israel in ANNEX A. 

Data available through third parties for Galilee are available freely without restrictions. They 
are provided mainly as text/HTML. Such data for this pilot includes mainly agricultural data. 

Most of the data is in Hebrew, but official data by the Ministry of Agriculture and the Central 
Bureau of Statistics can be found in English. The list of data available through third parties for 
this pilot is in Table 14.12 - B.12: Data available through third parties - Pilot 12 Galilee, Israel 
in ANNEX B. 

The pilot would like to obtain data on 
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¶ SWOT analysis of Galilee rural area 
¶ Specific local development plans 

¶ Information on digitization of agriculture in the Galilee, special methodologies, 
equipment, software and hardware 

¶ Approaches of the Ministries to develop peripheral areas in Israel, and specifically budget 
allocation 

4.12.3 Analytical needs 

There are the following analytical needs: 

¶ Rural demographic evolution 
¶ Rural Activities 
¶ Main changes in agriculture 

¶ Analysis ǊǳǊŀƭ ƘƻǳǎƛƴƎ ǇƻǎǎƛōƛƭƛǘƛŜǎΩ ŀǘǘǊŀŎǘƛǾŜƴŜǎǎ ŀǎ ŀ ŦŀŎǘƻǊ ŦƻǊ ǇŜƻǇƭŜ ǘƻ ǎǘŀȅ ƻǊ ǘƻ ƳƻǾŜ 
elsewhere. 

¶ Analysis rural attractiveness as a factor for existing and / or potential SMEs to develop 

their businesses in rural areas. 

¶ Engaging youth in regional policy and activities 

The full table of requirements is in Table 15.7 Analytical Needs - Pilot 12 Galilee, Israel in 
ANNEX C Analytical needs. 
 

4.12.4 Available tools 

It is planned the use the following external tool: 

¶ Foresight tool10 

 

4.13 Analysis and Conclusions for the DiH 

Due to the different geographical, geopolitical and historical conditions of the pilot regions, 
the availability and nature of data varies greatly. The DiH will need to accommodate a broad 
set of data formats for storage, retrieval and analysis. 
 
Not all regions have open data; not all regions have data in machine readable form, 
significant data exist only as textual documents that will require text mining in order to be 
analysed automatically. 
 
Some regions, on the other hand, are very well prepared for analytical work, starting with 
ready-to-use semantic Linked Data. This suggests that the journey from data to results will 
be quite different from pilot to pilot. The DiH architecture needs to observe this and offer a 
flexible solution that will be adapted to diverging pilot needs. 
  

 
10 https://www.futuresplatform.com 
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The pilots see their requirements from the viewpoint of a policy development professional 
and add detail from that perspective. For the purpose of this document, it is necessary to 
abstract these requirements into broad technical requirements that can be satisfied by the 
inclusion of suitable components and tools as outlined in chapter 7 below. Analysing all 
pilots, we find the following common and recurring requirements: 
 

¶ Analyse and visualize temporal changes 

¶ Measure and visualize attractiveness of regions  

¶ Identify barriers for regional development 

¶ Monitor economic activities 

¶ Find opportunities for, potential of regions 

¶ Analysis of agriculture sector 

¶ Analyse and promote culture, environmental and gastronomic excellence 

¶ Analyse labour market 

¶ Develop regional development plans 

Some analysis can be executed successfully on a European-wide basis using shared high-
resolution data sources that are available everywhere. 
 
Others require local data that differ in structure and accessibility on a local level. Such data 
must be integrated and analysed semi-automatically or manually as a part of each pilot. 
 
As a consequence of the variation, the DiH does not try to force all pilots into a single 
centralized platform but divides it into a central service provider node that will offer shared 
data and components as well as decentralized pilot nodes that may consume only such 
services and components as are required to satisfy local/regional needs as described in 
chapter 6.4 
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5 Available data sources 

5.1 Plan4all data sets 

Plan4all maintains a huge database of open data in collaboration with several EU projects 
including SDI4Apps, OpenTransportNet and FOODIE. These data are continuously being 
published through various interfaces. Currently, there are three key datasets published 
including Open Land Use Map, Smart Points of Interest and Open Transport Map which are 
displayed below in the same order. 
 

 
Figure 4 Open Land Use Map (OLU) 

 
Figure 5 Smart Points of Interest (SPOI) 

 

Figure 6 Open Transport Map (OTM) 

Detailed information is in ANNEX D Plan4all data sets. 

5.2 Copernicus data and services 

The Copernicus programme is offering six services for monitoring of various phenomena - 
Atmosphere monitoring, Marine monitoring, Land monitoring, Climate Change monitoring 
and applications in Security and Emergency areas.  
However not only pre-processed data products offered by Copernicus services are available, 
source images can also be obtained by accessing the ESA Copernicus Open Access Hub either 
web GUI or web services. OpenSearch and Open Data formats are available. Information about 
interfaces is in  

  

http://sdi4apps.eu/open_land_use/
http://sdi4apps.eu/open_land_use/
http://sdi4apps.eu/spoi/
http://sdi4apps.eu/spoi/
http://opentransportmap.info/
http://opentransportmap.info/
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ANNEX E ESA Copernicus Open Access Hub interfaces. 

ESA Copernicus Open Access hub is not the only source of Copernicus imagery. Collaborative 
ground segment infrastructure is in place to allow alternative ways of accessing Copernicus 
data. There are national mirrors providing faster access to data within a respective country.11 

Copernicus does not offer only satellite data, but also different types of services. The most 
relevant are Climatic Services - ERA5-Land hourly data from 2001 to present. ERA5-Land is a 
reanalysis dataset providing a consistent view of the evolution of land variables over several 
decades at an enhanced resolution compared to ERA5. ERA5-Land has been produced by 
replaying the land component of the ECMWF ERA5 climate reanalysis. Reanalysis combines 
model data with observations from across the world into a globally complete and consistent 
dataset using the laws of physics. Reanalysis produces data that goes several decades back in 
time, providing an accurate description of the climate of the past12.  

The European Commission is financing the establishment of five competitive cloud platforms 
(Data and Information Access Services - DIAS), which are aiming at accessing Copernicus 
products - source satellite imagery and derived products. A list of DIAS platforms is in   

 
11 https://sentinels.copernicus.eu/web/sentinel/missions/collaborative/existing-planned 
12 https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-land?tab=overview 

https://sentinels.copernicus.eu/web/sentinel/missions/collaborative/existing-planned
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ANNEX F List of DIAS platforms. 
 

5.3 Available Linked Open Data (additional data to ǇƛƭƻǘǎΩ data) 

Linked Open Data is becoming a source of unprecedented visibility for regional, agriculture 
environmental and other data that will enable the generation of policy analysis as well as a 
significant advance for research in the rural area.  Linked Open Data are usually stored using 
so called Resource Description Framework (RDF). The RDF data model[2] is similar to classical 
conceptual modelling approaches. It is based on the idea of making statements about 
resources (web-components) in expressions of the subjectςpredicateςobject, known as 
triples. The subject denotes the resource, and the predicate denotes traits or aspects of the 
resource and expresses a relationship between the subject and the object13. This scheme 
supports linkage data stored in different databases. During previous projects SmartOpenData, 
SDI4Apps, FOODIE, Open Transport Map and DataBio, several existing stores of linked Open 
Data were found, some relational data was transferred into RDF and completely new data sets 
were built. This will be an important source of semantic data for PoliRural analysis. The 
overview of available Link Open Data is in ANNEX G Other available data set. 
 

5.4 Other available data set 
During initial analysis other available Open Data Sources were detected, which are relevant 
for PoliRural analysis and which are available in machine readable form and which we plan to 
use. This data is in   

 
13 https://en.wikipedia.org/wiki/Resource_Description_Framework 

https://en.wikipedia.org/wiki/Resource_Description_Framework#cite_note-2
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ANNEX H Other available data set. 

 

5.5 Analysis and Conclusions for the DiH 

There are several Pan European and Global Data Sets that have broad relevance to most or all 
the pilots. These datasets must be integrated in the DIH and made available in the machine 
readable form through APIs as described in chapter 7.4.7 below.  
 
For some data, like OLU, OTM and SPOI, it is necessary to guarantee regular updates and 
maintenance to ensure that downstream analysis processes have access to the latest and 
most up-to-date data. 
 
It is also important to extend the shared data sources to ensure similar data quality for Israel 
and Macedonia as for the EU. 
 
Since these shared data sources cover all regions, it will be useful to execute analysis in stages 
and on multiple levels of spatial resolution. The project will start with a Pan European 
comparison of analysis on the level of NUTS 3 regions and then gradually scale these to NUTS5 
in pilot regions, augmenting the analysis with local specific data for each step. Where available 
data makes this feasible, analysis will finally be scaled to the level of individual parcels based 
on the OLU data set. 

 

6 Integration with other WPs 

6.1 Text Mining 

Text mining has its own dedicated application system that will be linked from the Innovation 
Hub.  

6.1.1 Request for functionality 

6.1.1.1 Geovisualization 

To make a better presentation of textual analysis it will be necessary to implement 
geovisualization tools that guarantee the following minimum functionality: 

¶ custom point(s) on map with assignable actions (on click) 

¶ custom heatmap(s) overlay w/ parametrization (UI) and animation 

6.1.1.2 Content Repository 

A Content Repository preserves clean (plain) text substance of information acquired over time 
across regional and global sources of interest. The idea of a Content Repository is introduced 
in order to assure reliable and efficient access to all relevant inputs in the future, to allow: 

¶ inquiry and reference (for online users needs and convenience) 
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¶ input context resilience (i.e. manual insertion of relevant documents into the 
system or automatic mirroring of selected 3rd-party resources) 

¶ vindication and improvement (for process / decision verification) 

¶ processing iteration (as contexts and processing chains evolve in time and need to 
be reapplied) 

A Content Repository File has a unique identifier (such as normalized URI of origin) and 
variable set of attributes, such as content, title, time of acquisition, etc.). Content Repository 
!tL ǇǊƻǾƛŘŜǎ ŦƛƭŜ όάLƴǎŜǊǘέ κ άwŜƳƻǾŜέ κ ά.ǊƻǿǎŜέύ ŀƴŘ ŦƛƭŜϥǎ ŀǘǘǊƛōǳǘŜ όάDŜǘέ κ άtǳǘέ κ άwƛŘέύ 
operation. 

A Content Repository may also serve as a Source Catalogue - any source referred from the 
Content Repository may get automatically crawled (where technically possible) to improve 
and update project inputs. 

Technically, the Content Repository is using Storage for Indexed Data within text-mining 
ŦǊŀƳŜǿƻǊƪ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ά5нΦм ¢ŜȄǘ aƛƴƛƴƎ ¢ŜŎƘƴƛŎŀƭ {ǇŜŎƛŦƛŎŀǘƛƻƴǎέΦ 
 

6.1.2 Request for input data/services/interfaces 

6.1.2.1 Geovisualization API (incl. map data) 

While the Innovation Hub shared components include professional APIs including OGC 
services (WMS/WFS etc), there is a need for a simplified API for accessing and querying data 
based on simple JSON messages. 
This API will leverage the threshold of including spatial functionality into applications for policy 
development, text-mining, semantic exploration and system dynamics. 

The API will be implemented as a RESTful Web Service API and accompanied by a client-side 
JavaScript library to ease its inclusion into external applications. 

6.1.2.2 Content Repository API 

A Content Repository API is provided by the Text Mining framework and supports basic file 
(insert / remove / browse) and file attribute (set / get) operations, as well as full text indexing 
and search 
 

6.1.3 Outputs data/services/interfaces 

6.1.3.1 Pre-processing 

Pre-processing is a set of automated services, focused on data: 

¶ acquisition 

¶ cleaning 

¶ metadata extraction 
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6.1.3.2 Processing 

Processing is a set of automated and semi-automated services, focused on machine 
interpretation: 

¶ labelling, i.e. entities recognition, geolocation 

¶ validation, i.e. fraud detection 

¶ classification, i.e. topic detection 

¶ semantic evaluation, i.e. emotional response 

6.1.4 Needs of tools for developers 

Aside from the Content Repository, the tool chain from WP2 is expected for text-mining 
features: 

¶ crawlers (to acquire static content from the web) 

¶ external service connectors (to acquire dynamic content from databases, social 
networks, etc.) 

¶ central library (named entities, topics, etc.) 

¶ machine learning (supervised and unsupervised) 

6.2 System dynamics 

Similar as for text-mining, system dynamics has its own application system that will be linked 
from the hub. The intended workflow is to develop models using the proprietary software 
suite Stella14 from Isee systems and then to publish them using one of three ways: 

1. The simplest option is to publish interfaces, models and causal loop diagrams to Stella 
Exchange, a public cloud environment offered by Isee systems. Exchange offers both 
free and paid publishing options. The cost depends on the licensing model of the 
models. Models published under Creative Commons License would be free of charge 

2. Models may also be published to private servers using two licensing options: Stella 
Server Enterprise and Stella Server Unlimited. Both options are paid and require a 
dedicated server. This option offers the simplest ease of use with the greatest privacy 

3. Models built in Stella may be used as a 1:1 blueprint for reimplementing the model 
and its associated interfaces based on Open Source components. 

The work of developing a system dynamics model is demanding both from the perspective of 
conceptualizing it, building it and fitting it with an interface that will allow people to use it 
effectively. However, the model being built, is a great deal easier to re-implement on another 
technology than to build it from scratch. 

PoliRural has reserved a small resource for option 3, motivated by two objectives: 

¶ Enable freedom of redistribution, replication and adoption of models based 
exclusively on the business model of PoliRural partners 

 
14 Stella Architect and associated tools is one of the market leaders in System Dynamics modelling. This 
software is not part of the DiH but models developed using Stella may be run using one or more of the tools 
described in chapter 7.4.6 and 7.4.3 
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¶ Enable models to be modified, extended and customized without being explicitly 
linked to a proprietary software suite. 

This will be done for 2-3 models deemed to be most promising for exploitation in the second 
half of the project. 

 
Figure 7 The authoring and publishing options for the Stella application system 

 

6.2.1 Request for functionality 

The authoring and publishing taking place in the Stella application eco-system does not have 
any functional demands for the DiH. 
 

6.2.2 Request for input data/services/interfaces 

Most input data to models will be specific to each pilot but the models will utilize shared data 
sets from DiH when these are needed in the simulations. This includes but is not limited to 
land-use, transportation network, land-form, geospatial statistics etc. 
 

6.2.3 Outputs data/services/interfaces 

Output data from the models may be published on the pilot applications that are instances of 
the DiH platform. This will use standard data management tools and data that are reduced to 
tabular outputs, charts and indicator figures may be also published as embedded 
tables/graphics within articles rather than as data. 
 

6.2.4 Needs of tools for developers 

In order to be able to realize option 3 in section 5.2 above, it is necessary to provide a suitable 
set of Open Source components to be able to implement system dynamics components. A set 
of candidate technologies are described in section 7.4.3 
 

6.3 MOOC 

6.3.1 Request for functionality 

The PoliRural course will have 4 modules to be delivered in M30, M32, M34, M36. It must 
have all the basic features of an online learning tool. A non-exhaustive list is provided below 
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CƻǊ άǘŜŀŎƘŜǊǎέ ƛΦŜΦ нмŎ ŀƴŘ tƻƭƛwǳǊŀƭ ǇŀǊǘƴŜǊǎΥ 

¶ Simple interface with drag-and-drop functionality to create dynamic course 
material 

¶ View registered participants, attendance, time spent studying, last login etc. 

¶ Ability to participate in and respond to discussions, private emails 

¶ Generate reports on usage statistics and export them if needed 

¶ Possibly an option to publish content in languages other than English 

For students: 

¶ Free content 

¶ Privacy policy 

¶ Self-paced curriculum learning 

¶ Some gamification to reward progress in completing modules, tasks, quizzes, as 
well as participation on the platform e.g. posting/replying to forum messages 

¶ Certificate of completion (can be machine generated) 

 
The PoliRural Tech team shall check the documentation of existing OS learning platforms to 
see which ones can work best with the DiIΩǎ ŀǊŎƘƛǘŜŎǘǳǊŜΦ CǊƻƳ the following shortlist, 21c 
will select the final option. 

¶ Moodle https://moodle.org/ 

¶ Atutor https://atutor.github.io/ 

¶ Eliademy https://eliademy.com 

¶ Forma LMS http://www.formalms.org   

¶ ILIAS https://www.ilias.de/en/ 

¶ OPIGNO https://www.opigno.org/en 

¶ OpenOLAT https://www.openolat.com/?lang=en 

6.3.2 Request for input data/services/interfaces 

The MOOC will not rely on any of the DiH data as content will be manually entered by 21c. 
Where cross-referencing is necessary, links/URLs to relevant DiH pages (text mining results, 
evaluation results, system models etc.) will also be added manually 
 

6.3.3 Outputs data/services/interfaces  

The main output is a certificate. 21c will create a template that will need to be updated with 
user information upon course completion. The platform will need to be able to collect and 
generate (anonymised) usage statistics for reporting purposes. 
 

6.3.4 Needs of tools for developers 

N/A 

 

https://moodle.org/
https://atutor.github.io/
https://eliademy.com/
http://www.formalms.org/
https://www.ilias.de/en/
https://www.opigno.org/en
https://www.openolat.com/?lang=en
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6.4 Analysis and Conclusions for the DiH 

The following summarizes the findings from the analysis of these three related systems: 
 

¶ It is necessary to establish a mechanism for bi-lateral communication between the text-
mining system and the DiH. The text-mining system must get access to shared project-
area-wide data sources; the DiH must get access to resulting data from text mining 
processes. The DiH must further get access to a geoparser instance exposed from the 
text mining system. The integration is envisioned as an API of microservices 

¶ With regards to the system dynamics system, it is necessary to integrate models 
published from Stella Architect with the DiH through soft-linking and embedding within 
the DiH CMS. Towards the latter stage of the PoliRural project, a selection of promising 
models will be ported to an Open Source based platform in order to facilitate further 
development, community contribution and ease of embedding within existing business 
processes and applications seamlessly 

¶ It is necessary to select an Open Source learning platform and to build components that 
will allow e.g. dynamic maps and system dynamics models to be displayed along 
traditional learning content.  

 
The components required to realize these integration requirements are described in chapter 
7.4.6 and 7.5.3 below.  
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7 Basic architecture 

This chapter describes the basic architecture of the DiH and places it relative to other 
components implemented by the project. 

7.1 Context of Innovation Hub in PoliRural 

The DiH is distinctive from three other components in the PoliRural digital ecosystem: 

¶ The home page (a website with a content management system) 

¶ The semantic explorer (a ready-made application for exploring semantic graphs) 

¶ The system dynamics tool (a commercial off the shelf authoring tool and a number 
of published, configurable models) 

The hub will be accessed via a link from the homepage and will consume services exposed by 
the APIs and embeddable applications/models exposed by the semantic explorer and system 
dynamics tools. 

Furthermore, the DiH will consume data from selected third party data repositories as 
discussed extensively in this document. Such data sources include European-wide shared data 
sources as well as data sources specific to pilots. 
 

 
Figure 8 Context of Innovation Hub within PoliRural ecosystem of technical components 
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7.2 Innovation Hub Reference Architecture 

The technical platform of the innovation hub is described as a reference architecture that can 
be realized in three different ways. 

1. As a central service provider, shared data and components node 
2. As a centralized pilot node hosted in the PoliRural private cloud 
3. As a decentralized pilot node hosted in a legacy environment 

This approach permits the innovation hub architecture to be applicable to both new and 
legacy IT environments. We believe this approach is superior to a make-or-break monolithic 
system that must be identical in every way, shape and form. 
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Figure 9 Innovation Hub Reference Architecture 
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¶ The box denoted [Development space] is a placeholder for the cloud hosting sub-
system that is described in greater detail in the following chapter. 

¶ The components shown as boxes in the diagram above will be available for 
inclusion in centrally hosted and decentralized pilot instances of the Innovation 
Hub platform as Docker images. The components included reflect common 
requirements identified through the analysis of the preliminary pilot descriptions 
and data requirements outlined in chapter 3 above. The specific functions provided 
by each component and how it resolves specific needs is described in chapter 7 
below. 

¶ Boxes shown in grey colour are external to the innovation hub application system 
and will be dealt with as third-party integrations as required. 

7.3 Cloud hosting sub-system 

In addition to offering an end-user service targeting the public and non-technical end users, 
the innovation hub will also be home to a cloud hosting environment targeting PoliRural pilots. 

This environment will allow privileged users to create and manage virtual machines (PaaS) and 
add PoliRural components to them through a Docker repository that is populated with ready-
ƳŀŘŜ άƛƳŀƎŜǎέ ŦƻǊ ŀƭƭ PoliRural technical components. 

The cloud management application, part of the OpenStack tools suite is shown in red. 
Persistent volumes and shared data are shown in pink. The centralized innovation hub service 
provider instance is shown in orange and the component library in the form of a Docker image 
repository is shown in yellow.  

On top of the cloud hosting subsystem, there can sit two different types of pilot nodes that 
are discussed in the chapter below. 

 
Figure 10 Cloud hosting subsystem 
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7.4 Innovation Hub Deployment Scenarios 

Many platforms pose potential adopters with a problem; they constitute a very broad 
monolithic solution that if adopted will replace or duplicate the function of a lot of existing 
components that might - or might not - exist in a legacy IT infrastructure. Instead, PoliRural 
emphasizes easy customization and flexibility in integrating with legacy components. 

The Innovation Hub architecture takes as a starting point that there is a set of broadly shared 
requirements. Not all instances but that individual instances may have need for customization. 
With the emergence of containers as the mainstream deployment scenario for platform 
components, a Docker image repository becomes a natural choice as a way of creating a 
reusable component library that can be deployed according to demand in each pilot node 
instance. 

PoliRural envisions three different instantiations or deployments of the Innovation Hub 
technical platform. 

1. A central service provider instance acting as the entry point for the end-user 
application and as an API and Docker image repository to be accessed by other nodes. 
This is shown in the first column in the diagram below 

2. Centralized pilot instances, hosted as virtual machines in the PoliRural cloud hosting 
environment (shown in the second column) 

3. Decentralized pilot instances, hosted in legacy environments but consuming shared 
components and data services from the central API and Docker image repository 
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Figure 11 PoliRural Innovation Hub Deployment Scenarios 
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8 Layer description 

This chapter describes, layer by layer, the reference architecture displayed in Chapter 6 Basic 
architecture above. 

8.1 Platform 

8.1.1 Operating system 

CentOS will be used as an operating system platform. It is a Linux distribution with a long-term 
support suitable for a stable server deployment providing security updates backported to 
software packages in the versions as of CentOS release. CentOS is binary compatible with 
RedHat Enterprise Linux apart from a very few commercial packages that had to be removed 
from CentOS due to licensing issues. 

CentOS introduces very good support of current hardware under many architectures (x64, 
ARM, etc.) and all major software tools support CentOS.  

Within PoliRural CentOS is the operating system running directly on hardware servers, 
OpenStack is running on top of it. Pilot instances have the options of substituting CentOS for 
another OS. However, in order to benefit from the Docker image repository of shared 
components, a compatible Unix based OS is recommended. 
 

8.1.2 Cloud platform 

OpenStack is one of the most used cloud platforms. Completely open source it has gained a 
lot of popularity in the past years. From small to enterprise level deployments, many 
companies around the world are using OpenStack to manage their IT environment. OpenStack 
provides an additional abstraction layer between software applications and physical hardware 
virtually merging hardware resources into one cloud and providing all the managing services 
ǘǊŀƴǎǇŀǊŜƴǘƭȅ ǘƻ ǘƘŜ ǳǎŜǊ ǿƘƻ ŘƻŜǎƴΩǘ ƴŜŜŘ ǘƻ ƪƴƻǿ ƻƴ ǿƘƛŎƘ ƘŀǊŘǿŀǊŜ ƳŀŎƘƛƴŜ ŀƴ 
application or service is running. OpenStack does all the load balancing and even load 
distribution among hardware resources automatically, trying to find optimal usage of all 
available resources. 

Thanks to very good support of infrastructure isolation by OpenStack, a standalone instance 
within OpenStack cloud with dedicated hardware resources will be created for PoliRural 
infrastructure allowing only authorized PoliRural staff to access it.  

Within OpenStack there is a rich support not only for various formats of virtual images and 
format, but also for other services like e.g. compute services, storage services, etc. Docker is 
one of the supported environments natively supported by OpenStack. Docker images are run 
by OpenStack similarly to any other virtual server images, even multiple Docker images 
similarly to Docker Compose functionality are supported.  

Docker provides support to running containers on top of the operating system. Several various 
environments can be set up on a single server, which is ideal for testing and development. 
Within Docker, containers of incompatible or various versions of the same software can live 
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next to each other which would never be possible in the physical operating system 
environment.  

For the PoliRural project Docker is used as a flexible collaborative environment for rapid 
development, deployment and testing of a new software. 
 

8.2 Data sources 

The DiH will ingest and provide access to key shared data sets as described in chapter 4 above. 
There are two benefits to this: 

1. Data are not stored redundantly, consuming unnecessary disk space from the cloud 
hosting environment 

2. Services that facilitate access to data and analysis of data can be implemented once 
and consumed by any number of applications. 

8.2.1 Data sources 

The data sources that will be ingested into the platform include but are not limited to: 

¶ Land use data (Open Land Use map) 

¶ Land Cover data including historical data and changes 

¶ Points of interest (Smart Points of Interest) 

¶ Transportation network (OTN) 

¶ Meteorological, climate data (various sources) 

¶ Demographic data (Eurostat) 

¶ The Farm Accountancy Data Network (FADN)  

Data will be made available both as direct file access, through databases (RDBMS, NoSQL and 
RDF) and through a Web API communicating using JSON data structures. All data will be easy 
discoverable for every region through metadata 

Data that are specific to each pilot will be ingested on a pilot by pilot basis. This will be done 
by each pilot, if required with assistance from PoliRural technical partners. 
 

8.2.2 Data ingestion 

The platform supports several parallel modes of data ingestion: 

1. Ingestion of some file formats and data can be done through simplified user interfaces 
(e.g. LayMan for ESRI Shapefiles and other geospatial data sources) 

2. Ingestion of data may be done through OGR/GDAL onto file servers or into RDBMS 
databases (e.g. GDAL and ogr2ogr for importing, converting raster data) 

3. Ingestion of data may be done through manual processing and direct editing in GIS 
applications like QGIS 

4. Ingestion may be done using product specific management tools, e.g. PostgreSQL 
pgAdmin, Virtuoso Data Explorer etc. 

5. Ingestion may be done in the form of manually copying files from file system to 
filesystem 
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In addition to the data described in section 7.2.1 above, data will be ingested from the selected 
sources based on the needs of each pilot. I.e. data that are not used by more than one pilot 
and that are not deemed to have a re-use potential for future applications are handled on a 
pilot-by-pilot basis. 
 
However, the platform has been dimensioned to handle the variety of data formats and 
models that are required to accommodate all data identified in Chapter 3 and Annexes A and 
B sǳŎƘ ŀǎ w5C ŘŀǘŀΣ ǘŀōǳƭŀǊ ŘŀǘŀΣ ǎǇŀǘƛŀƭ Řŀǘŀ ŀƴŘ άŘƻŎǳƳŜƴǘǎέΦ 
 

8.3 Storage 

The storage layer of the DiH reference architecture emphasizes the availability of a broad set 
of tools and technologies. The idea behind this is not indecision but the realization that 
different tools have different strengths and that depending on the needs of individual pilots 
one may be served best by e.g. a graph database whereas other deals in vast quantities of 
complex but static information that will perform best in a NoSQL database. The availability of 
alternative tools allows individual pilots to experiment with different technologies and choose 
the ones that most closely resemble their requirements. The objective is to arrive at the best 
possible cost/performance/complexity ratio. 
 

8.3.1 Spatial RDBMS 

They may not sound very exciting in 2019 but traditional RDBMS, a storage and information 
retrieval technology that has been in common use for most of the computing era, is still the 
preferred choice for most moderate scale applications. 

While column databases, big table implementations and other NoSQL technologies have 
entered the market, they have not made the RDBMS obsolete. Simultaneously, the RDBMS 
technology providers have not been idle either, introducing XML and JSON storage and query 
capabilities as part of their relational models 

In the DIH, the selected relational database management system is PostgreSQL 12 with 
PostGIS, optionally in cluster configuration under Citus Data to allow for greater horizontal 
scalability.  

PostgreSQL also known as Postgres, is a free and open-source relational database 
management system (RDBMS) emphasizing extensibility and technical standards compliance. 
It is designed to handle a range of workloads, from single machines to data warehouses or 
Web services with many concurrent users. 

Web site: https://www.postgresql.org/  

PostGIS is an open source software program that adds support for geographical objects to the 
PostgreSQL object-relational database. PostGIS follows the Simple Features for SQL 
specification from the Open Geospatial Consortium (OGC) 

Web site: https://postgis.net/  

https://www.postgresql.org/
https://postgis.net/
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Citus is an extension to Postgres that distributes data and queries in a cluster of multiple 
machines. As an extension (rather than a fork), Citus supports new PostgreSQL releases, 
allowing users to benefit from new features while maintaining compatibility with existing 
PostgreSQL tools. 

Citus horizontally scales PostgreSQL across multiple machines using sharding and replication. 
Its query engine parallelizes incoming SQL queries across these servers to enable human real-
time (less than a second) responses on large datasets. 

Web site: https://www.citusdata.com/ 

8.3.2 Graph 

Graph databases typically power semantic applications, storing data in RDF graphs as triplets 
or quads. The DiH includes the OpenLink Virtuoso RDF Store as a graph database component. 
Graph databases are queried using SPARQL/GeoSPARQL. 

Virtuoso RDF Store is a database that uses graph structures for semantic queries with nodes, 
edges, and properties to represent and store data. A key concept of the system is the graph 
(or edge or relationship). The graph relates the data items in the store to a collection of nodes 
and edges, the edges representing the relationships between the nodes. The relationships 
allow data in the store to be linked together directly and, in many cases, retrieved with one 
operation. Graph databases hold the relationships between data as a priority. Querying 
relationships within a graph database is fast because they are perpetually stored within the 
database itself. Relationships can be intuitively visualized using graph databases, making them 
useful for heavily interconnected data. 

Web site: http://virtuoso.openlinksw.com/  
 

8.3.3 NoSQL 

For certain data storage and information retrieval tasks, RDBMS and graphs do not scale to 
the required volume of data. Enter NoSQL databases; systems that store data in a way that is 
optimized to respond lightning fast for specific queries. At the cost of not being able to 
conduct query time joins or complex selects, such storage systems provide unparalleled 
speeds when the database and keys are tuned to the specific type of query that is to be 
executed. 

ElasticSearch is a search engine based on the Lucene library. It provides a distributed, 
multitenant-capable full-text search engine with an HTTP web interface and schema-free JSON 
documents. Elasticsearch is developed in Java. Following an open-core business model, parts 
of the software are licensed under various open-source licenses while other parts fall under 
the proprietary Elastic License. 

Web site: https://www.elastic.co/  

MongoDB is a cross-platform document-oriented database. Classified as a NoSQL database 
program, MongoDB uses JSON-like documents with schema. MongoDB is licensed under the 
Server-Side Public License (SSPL). 

https://www.citusdata.com/
http://virtuoso.openlinksw.com/
https://www.elastic.co/
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Web site: https://www.mongodb.com/  

PostgreSQL HStore data type provides a key-value store as a data type that may be used 
anywhere within the PostgreSQL RDBMS environment.  

Web site: https://www.postgresql.org/docs/11/hstore.html  

PostgreSQL JSON and JSONB data types PostgreSQL includes JSON data types are for storing 
JSON (JavaScript Object Notation) data, as specified in RFC 7159. Such data can also be stored 
as text, but the JSON data types have the advantage of enforcing that each stored value is 
valid according to the JSON rules. There are also assorted JSON-specific functions and 
operators available for data stored in these data types. PostgreSQL offers two types for storing 
JSON data: json and jsonb. To implement efficient query mechanisms for these data types, 
PostgreSQL also provides the jsonpath data type. 

Web site: https://www.postgresql.org/docs/11/datatype-json.html  
 

8.3.4 Virtual data access 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ άǇƘȅǎƛŎŀƭέ Řŀǘŀ ǎƻǳǊŎŜǎ ǘƘŀǘ ǿƛƭƭ ōŜ ƛƴƎŜǎǘŜŘ ǘƻ ǘƘŜ 5ƛI ŦƛƭŜ-system and served 
as either files or through one of the three data servers, the platform will support several virtual 
data sources, i.e. data sources that are available through web accessible over network 
protocol, including but not limited to: 

 File data sources read over the web 
 ֙ JSON including GeoJSON (RFC 7946) - to load remote data files accessible via a 

URL in real-time 
 ֙ OpenGIS® KML Encoding Standard (OGC KML) - see JSON above. 

 Open GeoSpatial Consortium geospatial protocols 
 ֙ Web Map Service (WMS) - ǘƻ ŀŎŎŜǎǎ ƳŀǇ ƛƳŀƎŜǎ ǎǳŎƘ ŀǎ ǘƛƭŜǎ ŀƴŘ άŦǳǎŜŘέ 

background maps and query attributes for single points 
 ֙ Web Feature Service (WFS) - to access to vector data as GML/XML or JSON and 

query spatial and attribute data. 
 Map Sharing 

 ֙ JSON API of HSLayers NG 
 Semantic end-points 

 ֙ SPARQL Protocol and RDF Query Language - to query graph databases 
(Virtuoso) 

 ֙ GeoSPARQL - to query spatial-enabled graph databases (Virtuoso) 
 Common APIs 

 ֙ OpenSearch 1.1 - to support searches and parsing of results via common search 
engines 

 ֙ Smart Points of Interest - to retrieve and analyse area characteristics and 
potential 

 ֙ Mediawiki API - to retrieve contextual information 
 ֙ GDELT API - to retrieve sentiment and event information  
 ֙ SenseLog API - to connect with sensor data 

https://www.mongodb.com/
https://www.postgresql.org/docs/11/hstore.html
https://www.postgresql.org/docs/11/datatype-json.html
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8.4 Technical components 

This sub chapter describes the shared technical components that will be made available to 
instances of the Innovation Hub platform. 

8.4.1 Development environments 

The platform includes development toolkits, compilers and execution environments for the 
following programming languages: 

 C/C++ for low-level programs that require high performance and low memory 
footprint 

 Java for Java servlets, executable files 
 Python for server applications and scripts 
 Mono / .NET Core / C# for server applications, executable files 
 PHP dynamically compiled language as module in httpd server 
 JavaScript/Node.js framework to develop server applications using JavaScript as a 

language 
 WǳǇȅǘŜǊ άǎŀƴŘ-ōƻȄέ ŜƴǾƛǊƻƴƳŜƴt for experimentation 

8.4.2 Data management component 

A data management component is required to load data into the platforms data stores. For 
some well-known formats, this can be an automated process. For heterogeneous user data 
sources, data management might require creation of custom per-data-source scripts. 

Layman (API user interface through HS Layers NG), depends on GeoServer 
For easy management, access control and publishing of geodata, the LayMan server tool will 
be used. The server will enable publishing of geospatial data. The server offers REST API. Two 
models are available:  

ǒ layer: visual representation of single vector dataset (i.e. Shapefile or GeoJSON) 

ǒ map: collection of layers 

Accepts data in GeoJSON, Shapefile, Styled Layer Descriptor, Symbology Encoding, or HSLayers 
Map Composition format 

 Even large files can be uploaded from a browser 
 Asynchronous upload and processing 
 Each vector dataset is automatically imported into PostGIS database 
 Provides URL endpoints 

 ֙ Web Map Service (WMS) 
 ֙ Web Feature Service 
 ֙ thumbnail image 

Web site: https://github.com/CCSS-CZ/layman 

PgAdmin, regular data I/O 

https://github.com/CCSS-CZ/layman
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pgAdmin is an open-source administration tool for PostgreSQL, which is supported Windows, 
Linux and iOS. It provides SQL and bulk data loading access to PostgreSQL instances running 
on local or remote machines. 

Web site: https://www.pgadmin.org/  

QGIS and plugins for DIH 
Freeware GIS software QGIS is used for creating and processing maps. QGIS is a multiplatform 
geographic information system that mainly allows analysing, viewing, creating, editing vector 
and raster geodata, among other functions. This functionality can be extended by plugins 
written in Python. Plugin for uploading maps prepared environment for working with map 
composites. The main idea is getting composites from a local computer to the server 
environment and make it easily accessible for users. The plugin follows functions implemented 
in the layman server. It uses layman´s rest API and provides functions mainly for creating map 
compositions. The plugin can load existing compositions from the server or create a new 
empty composition in a local computer, edit, delete them and save back to the layman server. 
The plugin can also store vector layers without saving to composition to layman server. Every 
layer, whether it is in the composition or not, is sent as a vector layer in json format to layman 
server and then is available as a WMS service. The plugin also supports symbology. It 
generates an SLD file, that stores symbology of QGIS layer and sends it together with the layer 
to layman. Files bigger than 1MB are uploaded by parts. It allows to continue uploading if it 
fails. There is a restriction for layers to be uploaded. Only EPSG: 4326 and EPSG:3857 are 
allowed. Minimum QGIS version for running this plugin is 3.0. 

Web site: https://qgis.org/en/site/  

Virtuoso Conductor is the graphical user interface for management of data in Virtuoso. It has 
a broader functionality than RDF.  

Web site: http://virtuoso.openlinksw.com/  

SensLog is web-based sensor data management system. SensLog can receive, store, pre-
process and publish sensor data from various sources. This solution uses its own data model 
implemented in PostgreSQL RDBMS with a PostGIS extension for spatial data. It can store any 
sensor data producing numerical values or VGI with multimedia contents. SensLog is suitable 
to store observations from static in-situ sensors as well as from mobile devices. SensLog uses 
several communications interfaces to receive and publish data. The most flexible interface is 
REST API with data JSON encoding, this interface covers most of the functionality. 
Standardized interface is represented by OGC Sensor Observations Service 1.0.0 core 
methods. Its ability to receive or publish data from/to different sources can be extended by a 
ǎȅǎǘŜƳ ƻŦ /ƻƴƴŜŎǘƻǊǎ ǘƘŀǘ ŀǊŜ ǘǊŀƴǎŦƻǊƳƛƴƎ Řŀǘŀ ŦǊƻƳ ǾŀǊƛƻǳǎ ƛƴǘŜǊŦŀŎŜǎ ǘƘŀǘ ŎŀƴΩǘ ōŜ 
influenced to the common SensLog API and vice versa. SensLog is a modular solution than can 
be extended by different modules. One of the modules is VGI modules that is capable to 
receive VGI data with variable amounts of attributes and optionally added multimedia files. 
This module adds an additional profile to the core data model and extends common interface 
by web-services for receiving and publishing VGI data. SensLog can be deployed as a WAR file 
in a container web server (mainly Apache Tomcat or Jetty are used) or can be deployed using 
Docker.  

https://en.wikipedia.org/wiki/Graphical_user_interface
https://www.pgadmin.org/
https://qgis.org/en/site/
http://virtuoso.openlinksw.com/
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Web site: http://www.senslog.org/ 
 

8.4.3 Analytics components 

In addition to being able to read, create and ingest data from a variety of sources, it is also 
necessary to provide some tools that allow analysis and processing of data to derive 
knowledge or answers of some kind. 

These components are grouped under the title analytics and will in part comprise libraries 
that enable analytics functionality through programming language bindings to one or more of 
the development environments described in chapter 7.4.1 above. 

Analytics is here broadly defined and includes mathematical and statistical processing; 
artificial intelligence and machine learning; text mining and natural language processing as 
well as system dynamics and modelling technologies. 

The technologies identified below are enough to realize all mathematical, statistical, 
geostatistical, artificial intelligence and machine learning requirements implied by the pilot 
requirements described in Chapter 3 above. 

The components will include but may not be limited to15: 

TensorFlow is an open source artificial intelligence library, using data flow graphs to build 
models. It allows developers to create large-scale neural networks with many layers. 
TensorFlow is mainly used for: Classification, Perception, Understanding, Discovering, 
Prediction and Creation 

Web site: https://www.tensorflow.org/  

Keras is an open-source neural-network library written in Python. It can run on top of 
TensorFlow, Microsoft Cognitive Toolkit, Theano, or PlaidML. Keras is designed to enable fast 
experimentation with deep neural networks. 

Web site: http://keras.io/  
 
R is a suite of software facilities for data manipulation, calculation and visualization. R has 
bindings for Python, Java, C# etc. It includes 

 data handling and storage facility, 
 operators for calculations on arrays, matrices, 
 collection of intermediate tools for data analysis, 
 graphical facilities for visualization 
 programming language which includes conditionals, loops, user-defined recursive 

functions and input and output facilities. 

Web site: https://www.r -project.org/  

 
15 The decision will sit with each pilot. From the perspective of the DiH there must merely be a menu that 
includes all that is required. Most pilots will not need more than 1 or 2 of these 

http://www.senslog.org/
https://www.tensorflow.org/
http://keras.io/
https://www.r-project.org/
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GRASS Geographic Resources Analysis Support System, commonly referred to as GRASS GIS, 
is a Geographic Information System used for data management, image processing, graphics 
production, spatial modelling, and visualization of many types of data. GRASS contains over 
350 modules to render maps and images; manipulate raster, and vector data including vector 
networks; process multispectral image data; and create, manage, and store spatial data. 
GRASS GIS offers both a graphical user interface as well as a command line syntax. 

Orfeo Toolbox is a library for remote sensing image processing. The project was initiated by 
the French space agency. The software is released under a free licence. It can process high 
resolution optical, multispectral and radar images at the terabyte scale. Applications include: 
ortho-rectification, pan sharpening, to classification, SAR processing. All h¢.Ωǎ ŀƭƎƻǊƛǘƘƳǎ ŀǊŜ 
accessible from Monteverdi, QGIS, Python, the command line or C++.  

Web site: https://www.orfeo-toolbox.org/ 

GDAL/OGR is a translator library for raster and vector geospatial data formats that is released 
under an X/MIT style Open Source License by the Open Source Geospatial Foundation. It 
presents a single raster abstract data model and single vector abstract data model to the 
calling application for all supported formats. It also comes with a variety of useful command 
line utilities for data translation and processing. 
GDAL and OGR has bindings for C/C++, Java, Python and C# 

Web site: https://gdal.org/  

Business Prototyping Toolkit for Python (BPTK PY) is a framework to build and run simulation 
models using System Dynamics and/or agent-based modelling. It makes it possible to build 
simulation models in Python and create plots of the simulation results in Jupyter Notebooks ς 
or run the simulation in Python. 

The framework also includes the sdcc parser for transpiling System Dynamics models, 
conforming to the XMILE standard, into Python code. This means that models built in an XMILE 
environment (such as isee systems Stella, used by the System Dynamics activity in PoliRural) 
can be compiled to Python code and used for experimentation in Jupyter. BPTK-Py is licensed 
under the MIT license. 

Web site: https://www.transentis.com/products/business-prototyping-toolkit/  

PySD - Simulating System Dynamics Models in Python - is a simple library for running System 
Dynamics models in python, with the purpose of improving integration of Big Data and 
Machine Learning into the SD workflow. PySD translates Vensim or XMILE model files into 
python modules, and provides methods to modify, simulate, and observe those translated 
models. 

Web site: https://pysd.readthedocs.io/en/master/  

SimPy - Discrete event simulation for Python - is a process-based discrete-event simulation 
framework based on standard Python. 
 

https://www.orfeo-toolbox.org/
https://gdal.org/
https://www.transentis.com/products/business-prototyping-toolkit/
https://pysd.readthedocs.io/en/master/
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Processes in SimPy are defined by Python generator functions and may, for example, be used 
to model active components like customers, vehicles or agents. SimPy also provides various 
types of shared resources to model limited capacity congestion points (like servers, checkout 
counters and tunnels). 

Web site: https://simpy.readthedocs.io/en/latest/  

8.4.4 Metadata management system 

Without proper documentation on the data offered, they have little application in analysis. 
Thus, the Innovation Hub platform includes a component to manage metadata. 

MICKA (Any SQL based RDBMS + Virtuoso), PHP 

MICKA is a complex metadata system. It includes a spatial metadata editor, metadata 
catalogue and metadata harvester. It supports the CSW 2.0.2 / INSPIRE discovery service. In 
addition to the CSW 2.0.2 / ISO-AP 1.0 profile it supports many output formats including 
HTML, PDF, JSON, GeoRSS, Atom, KML, OAI_PMH and OAI_MARC21. MICKA is responsible for 
storing meta-information about available data and supporting discovery of existing geospatial 
data and services. MICKA is a bridge to the current INSPIRE geoportal and services. MICKA 
supports internal management of geospatial data. It helps to keep certain consistency of data. 
Since the metadata profile is compliant with international standards, it is much easier to 
search data. In addition, if metadata are stored as RDF then it is possible to query datasets 
ŦǊƻƳ Ƴŀƴȅ ǎƻǳǊŎŜǎ όŦƻǊ ŜȄŀƳǇƭŜ άǎƘƻǿ ŀƭƭ ŘŀǘŀǎŜǘǎ ǘƘŀǘ ǿŜǊŜ ǇǳōƭƛǎƘŜŘ ōȅ 9ǳǊƻǎǘŀǘέΣ ƻǊ ƳƻǊŜ 
ŎƻƳǇƭƛŎŀǘŜŘ ǉǳŜǊȅ άǎƘƻǿ ŀƭƭ ŘŀǘŀǎŜǘǎ ǘƘŀǘ ǿŜǊŜ ǇǳōƭƛǎƘŜŘ ƛƴ нлмо ōȅ 9ǳǊƻǎǘŀǘ ŀƴŘ ŀǊŜ ǊŜƭŀǘŜŘ 
ǘƻ ŘŜƳƻƎǊŀǇƘƛŎǎέύΦ 

Functions: 

 Spatial data metadata (ISO 19115) 
 Spatial services metadata (ISO 19119) 
 Dublin Core metadata (ISO 15836) 
 Feature catalogue support (ISO 19110) 
 OGC CSW 2.0.2 support (catalogue service) 
 User defined metadata profiles 
 INSPIRE metadata profile 
 Web interface for metadata editing 
 Multilingual (both user interface and metadata records). Currently 16 languages 

supported. It is possible to dynamically extend the system for other languages. 
 Context help (multilingual) 
 Import from the following metadata formats are supported: 

 ֙ FGDC CSDGM, 
 ֙ ISO 19139, 
 ֙ OGC services (WMS, WFS, WCS, CSW) 
 ֙ Feature catalogue XML 

 Export ς ISO 19139, GeoRSS, HTML, PDF, JSON, GeoRSS, Atom, KML, OAI_PMH and 
OAI_MARC2 

 Support of thesauri and gazetteers. 
 Display of changes with GeoRSS 

https://simpy.readthedocs.io/en/latest/
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 Template base interface with possibilities to change according to user requirements 
 Possibility of deep cooperation with any of map clients for display of online map 

services 

The MICKA instance provides the following functionality: 

 editing and validation of INSPIRE metadata, 
 import metadata from existing services like WMS, WFS, CSW, SOS and their editing 

and validation against the INSPIRE profile, 
 advanced metadata search by several criteria, 
 full discovery catalogue, supporting multi catalogue search. 

Web site: http://micka.bnhelp.cz/ 
 

8.4.5 Visualization components 

MapServer is an Open Source geographic data rendering engine written in C supported by 
h{DŜƻΦ .ŜȅƻƴŘ ōǊƻǿǎƛƴƎ DL{ ŘŀǘŀΣ aŀǇ{ŜǊǾŜǊ ŀƭƭƻǿǎ ȅƻǳ ŎǊŜŀǘŜ άƎŜƻƎǊŀǇƘƛŎ ƛƳŀƎŜ ƳŀǇǎέΣ 
that is, maps that can direct users to content. 

Most important features of MapServer: 

 Advanced cartographic output 
 ֙ Scale dependent feature drawing and application execution 
 ֙ Feature labelling including label collision mediation 
 ֙ Fully customizable, template driven output 
 ֙ TrueType fonts 
 ֙ Map element automation (scale bar, reference map, and legend) 
 ֙ Thematic mapping using logical- or regular expression-based classes 

 Support for popular scripting and development environments 
 ֙ PHP, Python, Perl, Ruby, Java, and .NET 

 Cross-platform support 
 ֙ Linux, Windows, Mac OS X, Solaris, and more 

 Support of numerous Open Geospatial Consortium (OGC) standards 
 ֙ WMS (client/server), non-transactional WFS (client/server), WMC, WCS, Filter 

Encoding, SLD, GML, SOS, OM 
 A multitude of raster and vector data formats 

 ֙ TIFF/GeoTIFF, EPPL7, and many others via GDAL 
 ֙ ESRI shapefiles, PostGIS, ESRI ArcSDE, Oracle Spatial, MySQL and many others 

via OGR 
 Map projection support 

 ֙ On-the-fly map projection with 1000s of projections through the Proj.4 library 

GeoServer is an open source software server written in Java that allows users to share and 
edit geospatial data. Designed for interoperability, it publishes data from any major spatial 
data source using open standards. Being a community-driven project, GeoServer is developed, 
tested, and supported by a diverse group of individuals and organizations from around the 
world. 

http://micka.bnhelp.cz/


 

D3.1 Innovation Hub Technical Specification   

© 818496 PoliRural Project 58 30/05/2021 

GeoServer is the reference implementation of the Open Geospatial Consortium (OGC) Web 
Feature Service (WFS) and Web Coverage Service (WCS) standards, as well as a high 
performance certified compliant Web Map Service (WMS). GeoServer forms a core 
component of the Geospatial Web. 

R might also be considered as a visualization component but is described above under chapter 
7.4.3 
 

8.4.6 System Dynamics and Semantic Microservices 

There are dedicated applications in the PoliRural project for a Semantic Explorer and an 
authoring application for the creation of system dynamics models as well as a public cloud 
environment for publishing of finished models. These will be linked from individual pilots as 
well as from the Innovation Hub. 

However, a critical threshold to the adoption of system dynamics and text-mining into a 
professional domain where these concepts at current may be said to be foreign, is to 
understand the potential benefits. 

A few simple applications demonstrating key concepts of text-mining, named entity 
extraction, natural language processing, system dynamics and agent-based models will be 
included as part of the Innovation Hub. System dynamics models will only be included once 
  

8.4.7 PoliRural virtual API 

Rather than provide a new monolithic API, PoliRural will expose a virtual API that largely 
equals the sum of APIs exposed by underlying components in the reference architecture. 
There will be some custom extensions to this API that will be programmed solely for the 
purpose of PoliRural. These extensions will be utility methods that chain one or more of the 
underlying components in a tool chain for improved efficiency or simplified end-user 
experiences. 

The API will be subject to restricted access as it has the potential to bring down the service 
provider instance if used indiscriminately or exceeding the dimensioning envisaged usage 
volume. 

It will include but not be limited to: 

 OGC services (WMS/WFS/C-SW) 
 Map composition API 
 MongoDB REST API 
 Database access ODBC or native drivers over TCP/IP 
 MapServer API 
 GeoServer API 
 R API 
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8.4.8 Client-side libraries and frameworks 

To provide visualization UI and UX for end-user applications, the Innovation Hub platform 
includes a selection of client-side JavaScript libraries that are cantered on user interfaces, 
visualization and data retrieval. 

HSLayers NG is a JavaScript library which provides a foundation to build 2D and 3D web map 
user interfaces and components for managing map layers, searching and navigating maps, 
sharing, styling of vector features, adding and displaying OpenGIS® Web Map Service Interface 
Standard (WMS) layers etc. Together with Layman it can be used to add, store and visualize 
various data formats and display predefined analyses provided by backend services 
supporting OGC, Vega and other standards. It is integrated with Micka metadata catalogue, 
CKAN and Layman for listing and storing metadata and data about various data sources and 
map compositions. 

Web site: https://ng.hslayers.org 

WebGLayer is a JavaScript library focused on fast interactive visualization of big 
multidimensional spatial data through linked views. The library is based on WebGL and uses 
GPU for fast rendering and filtering. Using commodity hardware, the library can visualize 
hundreds of thousands of features with several attributes through heatmap, point symbol 
map. The library can render the data on the map provided by third party libraries (e.g. 
OpenLayers, Leaflet, Google Maps API). 

The supported visualization techniques in v1.2.0 are: 

 Histograms (rendered by d3.js) 
 Point Symbol map (rendered by WebGL) 
 Heat map (rendered by WebGL) 
 Parallel coordinates (rendered by WebGL) 

The library supports interactions: 

 Filter by attribute (brush and link) 
 Filter by polygon (polybrush) 
 Filter by colour of a heatmap (in order to select a hotspot) 

Web site: http://webglayer.org/ 

Vega is a declarative language for creating, saving, and sharing interactive visualization 
designs. It is used to describe the data, visual appearance and interactive behaviour of a 
visualization in a JSON format, and with the help of libraries supporting Vega syntax generate 
web-based interactive charts and export them as images. Vega chart descriptions can be 
generated by backend microservices in an independent way from the platform where the 
visualization will later be integrated into. 

Web site: https://vega.github.io/vega/  

https://ng.hslayers.org/
http://webglayer.org/
https://vega.github.io/vega/
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D3 (also known as D3, short for Data-Driven Documents) is a JavaScript library for producing 
dynamic, interactive data visualizations in web browsers. It makes use of Scalable Vector 
Graphics (SVG), HTML5, and Cascading Style Sheets (CSS) standards. D3 sits under the hood of 
Vega 

Web site: https://d3js.org   

Crossfilter is a JavaScript library for exploring large multivariate datasets in the browser. 
Crossfilter supports extremely fast (<30ms) interaction with coordinated views, even with 
datasets containing a million or more records. It is built to power analytics for Square Register, 
allowing merchants to slice and dice their payment history fluidly. Since most interactions only 
involve a single dimension, and then only small adjustments are made to the filter values, 
incremental filtering and reducing is significantly faster than starting from scratch. Crossfilter 
uses sorted indexes (and a few bit-twiddling hacks) to make this possible, dramatically 
increasing the perfor­mance of live histograms and top-K lists. 

Web site: https://crossfilter.github.io/crossfilter/  

Turf is an advanced geospatial JavaScript open source library that allows you to do spatial 
operations in the browser or in server-side applications built using node.js environment. Turf 
helps you analyse, aggregate, and transform data to visualize it in new ways and answer 
advanced questions.  

Web site: https://turfjs.org  

Angular is a client-side web application development framework that provides an abstraction 
layer between barebones JavaScript and the developer. The most recent versions of Angular 
are based on Typescript. Originally introduced by Google, Angular was completely rewritten 
by a large community of users. 

Web site: https://angular.io  

React is a JavaScript library for building user interfaces and can be used as a base in the 
development of single-page applications, as it is optimal for fetching and displaying rapidly 
changing data. It is maintained by Facebook and a community of individual developers and 
companies. It is in some ways comparable to Angular. 

Web site: https://reactjs.org   
 

8.5 Presentation layer 

The presentation layer is where all components that expose a public user interface are placed 
in the reference architecture. 

8.5.1 CMS module 

Liferay Portal is an open source full featured enterprise Java portal, enabling deployment of 
Java portlets, management of users and plenty of other user tools and applications. Liferay 
Portal uses Java SDK as its runtime environment, PostgreSQL as a database and is using Apache 

https://d3js.org/
https://crossfilter.github.io/crossfilter/
https://turfjs.org/
https://angular.io/
https://reactjs.org/
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Tomcat as a servlet container. Liferay Portal offers strong and rich CMS offering fine tuning of 
user access rights, integrates simple yet powerful WYSIWYG editor that everyone can edit 
news, articles or other content even without knowledge of HTML. Liferay Portal integrates 
Document gallery where documents, images and other files can be uploaded for linking in the 
CMS. Liferay Portal is highly customisable using templates and scripting. Deployment of 
portlets on each page is managed using a web browser without any need of coding. Security 
and user management is one of key functionalities of Liferay Portal and is essential to fine 
tuning of user access rights across the whole Liferay Portal components. Users after self-
registration have only the very minimum level of access, they need to work with the 
component they need. Raised access rights need to be approved by the administrator. This is 
very essential for the overall portal security. Having editing rights for one component does not 
mean that user can edit all components. This is allowing for having the Liferay Portal under 
full control. 
 

8.5.2 Collaboration module 

Wiki (Liferay Wiki) is a Liferay Portal portlet aimed at providing services of wiki information 
publication. It contains a simple HTML editor that everyone with respective rights can add wiki 
content - short article, message, etc. Wiki portlet supports subscription function, users can 
subscribe and get notifications on updates in the areas they are interested in. Wiki articles can 
also be shared using social networks and accessed using RSS/ATOM feed. 

Forum/Discussion board (Liferay Message Board) is another Liferay Portal portlet providing 
discussion functionality. It is structured in topics and threads. Its structure of topics and 
threads is defined and maintained by the administrator. Users after registration (and optional 
verification by portal administrator) can subscribe to a thread they are interested in and can 
also add a new message or reply to an existing one. Authors of threads are notified by email 
about any update of the thread they have created. Linking to social networks and access via 
RSS/ATOM are also available.  
 

8.5.3 MOOC module 

Dissemination of knowledge and training forms an important part of securing the adoption of 
PoliRural methodologies and technologies. As a vessel for online training, the project has 
chosen to emphasize Massive Open Online Courses (MOOC). 
A MOOC is an online course aimed at unlimited participation and open access via the web. In 
addition to traditional course materials, such as filmed lectures, readings, and problem sets, 
MOOCs may provide interactive courses with user forums to support community interactions 
among learners and trainers. A MOOC platform typically also provides features like immediate 
feedback to quick quizzes and assignments. The MOOC platform that has been chosen by 
PoliRural is Moodle. 

Moodle is a learning platform designed to provide educators, administrators and learners with 
a single robust, secure and integrated system to create personalised learning environments. 
This is an Open Source environment that is distributed under the GNU General Public License. 
It provides a complete user experience and tools targeted both at trainers/learners etc. 
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8.5.4 Development space of demonstration and pilot applications 
Each of the pilots has slightly different policy challenges as described in Chapter 3 above. They 
will however be implemented according to a shared methodology and will take as a starting 
point a shared set of building blocks that they will use to put together their solutions. Each 
pilot will create its own instance of the Innovation Hub shared platform with such components 
as they require (selecting from the reference architecture) to power their interaction, 
analytical and visualization needs. At the time of designing the individual pilots, a mapping 
from each pilot to the components included in the DiH will be made. 
 

8.5.5 Cloud hosting module 

OpenStack is the leading open source technology for building and managing cloud services. It 
supports integration of various HW infrastructure into a single virtual environment with a 
single management interface. It supports many types of services that can be deployed across 
the physical infrastructure, virtual servers are just one of them. OpenStack supports high 
scalability of infrastructure, grouping and isolation of all its parts and full control over all the 
components. OpenStack integrates all the HW resources available, balancing them equally 
loaded, however is always leaving full control to administrators should they request to adjust 
anything manually. 

For the PoliRural infrastructure OpenStack is used and special management group for 
PoliRural is created that the rest of OpenStack infrastructure is fully isolated and only PoliRural 
staff can access the PoliRural stack.  
 

8.5.6 Web server 

Apache Tomcat Servlet Container server as an application server for Liferay Portal. It is a 
simple yet full featured and highly customisable reference implementation of JSP technology, 
widely used by Java developers who need to provide web interface to their applications. 
Tomcat is the most spread servlet container with millions of users worldwide. 

In the PoliRural deployment stack Tomcat is running on top of OpenJDK 11 and is hidden 
behind an Apache Web Server reverse proxy which is responsible for port translation and TLS 
termination. 

Apache Web Server is the most used web server worldwide. It supports all kinds of 
deployments from a single installation to huge load balancing environment with dozens of 
installations. Apache Web server is very robust and regularly updated by its open source 
community. 

For PoliRural deployment the Apache Web Server is the very first frontend. The Apache server 
as a reverse proxy and is also responsible for TLS termination. All other web servers are hidden 
behind the Apache reverse proxy and the traffic to the backend servers is driven by the reverse 
proxy according to the rules defined. The reverse proxy concept also helps in optimised use of 
IP addresses pool as only one public IP address is needed for the whole infrastructure, the rest 
of the infrastructure is hidden behind NAT on a local network. The Apache Web Server is in 
version 2.4 compiled with OpenSSL 1.1.1 and nghttp2 enabled to support HTTP/2 and TLS 1.3 
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protocols. These new protocols enable faster connection establishment, lower overhead of 
traffic and higher security.  

8.6 Public end-points 

The upper layer drawn in the reference architecture is home to the public end-points that may 
be reached by users on the Internet. 

8.6.1 Central service provider node 

The most visible component of the Innovation Hub will be the content management system 
and web site that sits in the central service provider node. A mock-up of the principal functions 
of this end-point is described in chapter 8 Wireframe  below. 
 

8.6.2 Public PoliRural API 

The PoliRural virtual API is described above in chapter 7.4.7 PoliRural virtual API. A portion of 
this API will be exposed over public Internet so that it is reachable from pilot instances that 
run from legacy data centres outside the PoliRural Cloud provider. 
 

8.6.3 Pilot instances 

Finally, public end-points include the pilot instances of the innovation hub platform. The exact 
content of these is not known at this stage since the elaboration of pilots is taking place in 
parallel and is due for a deliverable later. 

The most important aspects of pilots from the perspective of the Innovation hub is to capture 
their technical requirements to ensure that the platform is flexible enough to accommodate 
any detailed pilot plan that may result from the specialization of the high-level pilot 
descriptions. 
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9 Wireframe mockup 

The following is a non-designed wireframe mock-up of the Innovation Hub web site and the 
relationship between the hub web site and the individual pilot applications that will result 
from the project. These sketches will be subject to graphical design, interaction design and 
will also be embedded within a content management system that will provide identity, 
navigation and content authoring capabilities to the system. 
 

9.1 Home page 

Option A: 12 study areas are presented as a 
block 

Option B: 12 study areas are displayed on a 
map 

 
 

Figure 12 Study areas as a bloc and on a map 

9.2 Pilot page 

1) A gallery showing each ǊŜƎƛƻƴΩǎ ƭŀƴŘǎŎŀǇŜǎΦ tƛƭƻǘǎ ǘƻ ǇǊƻǾƛŘŜ р-10 images that capture their 
rural assets. The question is - Řƻ ǿŜ ǿŀƴǘ ǘƻ ǎƘƻǿ ƻƴƭȅ ΨƴƛŎŜΩ Ǿƛǎǳŀƭǎ ƻǊ ΨōŀŘΩ ƻƴŜǎ ǘƻƻ ŜΦƎΦ 
derelict houses, flooding, drought, abandoned villages, pollution? Perhaps the initial gallery 
can contain only nice visuals. Then, as soon as needs gathering is complete, pilots may wish 
to add some visual examples of the problems they face. 
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Figure 13 Region landscape 

 
2) One paragraph to set the context. Pilots to review descriptions provided in DoA and send 
updated version if necessary. Below is an Irish example that needs to be reviewed. 
 
άaƻƴŀƎƘŀƴ /ƻǳƴǘȅ ƛǎ ŀ Ƴŀƛƴƭȅ ǊǳǊŀƭ Irish county characterised by relatively small farm 
holdings but is well supported by a strong agri-food sector with major companies operating in 
the county and a strong emphasis on the export market. Monaghan attracts many new people 
from abroad because it is a pristine rural area with a strong community ethos, well-established 
farming support services and strong CAP subsidies. However, there are many negative factors: 
it is situated far from larger urban areas, land prices are high, new communities that settle in 
Monaghan often struggle to find suitable employment, there is a lack of good-quality 
broadband and public services. Monaghan residents can avail of several support measures, 
some of which are national, some are specific to the county. However, there are currently no 
county-level services tailored to newcomers without a farming background. For that reason, 
the Irish pilot aims ǘƻ ƛƴǘǊƻŘǳŎŜ ŀ ƴŜǿ ǎŜǊǾƛŎŜ ŎŀƭƭŜŘ άL ǿŀƴǘ ǘƻ ōŜŎƻƳŜ ŀ ŦŀǊƳŜǊέ ŘǳǊƛƴƎ 
mission orientation. The service will be targeted at (a) Irish people without a farming 
background, (b) new community members who may be interested in pursuing a career in 
farming, (c) people who have immigrated to Ireland from other countries, including from 
/ŜƴǘǊŀƭ ŀƴŘ 9ŀǎǘŜǊƴ 9ǳǊƻǇŜΦέ 

3) Pilot team showing a lead partner and other beneficiaries. All pilots must provide high-res 
logo and a 3-5 sentence description of their organisation plus role in the project. Links to 
partner websites and contact information (for lead partner only) are important. Additionally, 
supporting organisations can be mentioned as per DoA i.e. those who signed the LoS. Pilots to 


































































































































