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Glossary 

The glossary of terms used in this deliverable can be found in the public document 
“ENVIROFI_Glossary.pdf” available at: http://www.envirofi.eu/  
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Executive Summary 

This document is the deliverable D4.4 Final Recommendations for Generic and Specific Environmental 
Enablers of the European research project ENVIROFI http://www.envirofi.eu/). It summarizes our 
experiences with development of the architecture, specific environmental enablers and Future Internet 
enabled applications for the Environmental Usage Area. In addition, the deliverable also presents our 
experience with the integration of FI-WARE generic enablers in environmental application pilots.   

ENVIROFI is one of the eight Phase 1 Usage Area projects of the Future Internet Public-Private-
Partnership (FI-PPP, http://www.fi-ppp.eu/). Within the FI-PPP programme, the FI-Ware project 
specifies and implements the Core Platform of the Future Internet comprising a consistent set of usage-
area agnostic components, so called Generic Enablers. The role of the phase 1 Use Case projects is 
to:  

1. analyse the relevance of the FI-Ware offer for their respective usage areas and deliver the 
additional requirements for development of the FI-Ware Generic Enablers (GEs);  

2. design and prototypically develop the usage area specific enablers (SEs) complementing the 
functionality of the GEs; and  

3. validate the Future Internet approach through design and conceptual prototyping of the 
selected usage-area specific applications.  

ENVIROFI represents the Environmental Usage Area and demonstrates both the need for and 
feasibility of the Future Internet enabled Environmental Observation Web and its Service 
Applications. As the environmental domain heavily relies upon geospatial data and services, an 
important part of the work concentrated on the standards-based geospatial enablement of the Future 
Internet – an area which is somewhat neglected by FI-Ware. In this area, ENVIROFI acted as a bridge 
between FI-PPP and geospatial standardization and contributed to the ISO 19119 revision and to the 
Part 4: Service Centric View of the CEN/TC 287 Technical Report 15449 on Geographic information - 
Spatial Data Infrastructures.[70] 

The project’s software developments concentrated on two high level questions which are of the great 
interest to Environmental Usage Area and society as a whole: 

 How can we combine the observed data from various sources, with different formats and quality 
levels, fill the spatial and temporal gaps and produce comprehensive information? 

 How can we enable mobile citizens, both as providers of additional observations and as users 
of the results, to assess and improve the quality of these observations? 

The present document starts with an overview of the FI-Ware and ENVIROFI architectures in chapter 2, 
followed by the presentation of the individual generic and specific enablers in chapter 3. Chapter 4 
presents the three ENVIROFI application pilots pertinent to the terrestrial, atmospheric and marine 
environments. They set the stage for large-scale trials in the Environmental Usage Area with a 
perspective of achieving sustainable socio-economic progress in Europe.  

In spite of the various shortcomings of the currently available enablers, we are confident that the FI-
PPP in general, and FI-Ware in particular are on a track not only to deliver the useful building blocks for 
the next generation environmental information systems, but also to change the “rules of the game” 
through provision of the commodity software solutions for functions which have so far been considered 
application or domain specific.  

From the point of view of the Environmental Usage Area, the main business proposal of the FI-PPP lies 
in the opportunity to integrate the environmental data and services in cross-domain applications with 
great economic potential and direct interest for the citizens. Several such applications, which could be 
realized after the project end, are presented in the chapter 5. 

The document concludes with the recommendations for the future work (chapter 6).  

http://www.envirofi.eu/
http://www.fi-ppp.eu/
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1 Introduction 

1.1  Document overview 

ENVIROFI is a co-funded research project within phase 1 of the FI-PPP programme. The project is one 
of the use case projects dedicated to the Environmental Usage Area of the Future Internet. It explores 
so-called environmental enablers (applications for collecting and processing environmental data) and 
provides environmental sector requirements to FI-WARE, the FI-PPP core platform project. 

This document presents our experiences with use of Environmental Specific Enablers (SEs, introduced 
by ENVIROFI) and Generic Future Internet Enablers (GEs, introduced by FI-Ware project) in three spe-
cific environmental application areas: personalized atmospheric data, marine assets, and biodiversity.   

The underlying idea of this deliverable is to provide enough information for a reader trying to under-
stand in which form the results of the FI-PPP (in particular those of ENVIROFI and FI-Ware) could and 
should be taken into account when designing new environmental and cross-domain applications.  

1.2 Document Structure 

The document introduction (this section) includes a short overview of the document as well as the over-
view of the public documents which were used in preparation of this report. (section 0). 

Chapter 2 describes how standard based environmental and geospatial architectures can be enhanced 
by the FI-WARE architecture and the use of GEs, and presents the resulting ENVIROFI architecture. 

Chapter 3 summarizes the ENVIROFI findings on GEs and SEs. This section is a result of the analysis 
of the “GE evaluation” as well as the “SE evaluation” activities in the ENVIROFI project.  

Chapter 4 explains how various enablers were, or could be, used in ENVIROFI pilots and other valida-
tion settings. This includes the tests performed within the scope of WP5 which haven’t been integrated 
in any of the three pilots. 

Chapter 5 provides a vision of future environmental applications and describes how the ENVIROFI ar-
chitecture and the GEs and SEs might be used in environmental and geospatial infrastructures, plat-
forms and applications beyond ENVIROFI.  

Chapter 6 summarizes the document findings and provides recommendations for the future work. 

The collected validation reports for used or tested enablers, both, generic and environmental specific, 
are listed in annexes. The annex on generic enablers provides additional information about the 
ENVIROFI analysis of the FI-WARE IoT chapter and its relation to other IoT and sensor technologies 
used in the environmental domain. A final annex includes two papers promoting the use of generic en-
ablers for the environmental community.  
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1.3 Related Documents 

This document compiles the information from several sources in a concise form. The main document 
inputs include: 

  “Generic Enablers Feedback” forms explaining the experiences of the ENVIROFI developers 
with FI-Ware GEs, collected in the annex of this document 

 D5.6 Validation Report and the “SE evaluation” forms which were prepared for this document 
and listed in the annex 

 D1.5, D2.5 and D3.5, pilot evaluation reports of the three ENVIROFI pilots. 

These and all other public deliverables of the ENVIROFI projects can be found at: 
http://www.envirofi.eu/Downloads/PublicDeliverables/tabid/4983/Default.aspx 

For more information on underlying ENVIROFI and FI-Ware architecture and enablers, the reader is 
kindly asked to consult other documents, including in particular: 

 ENVIROFI architecture: D4.2 “Environmental Architecture” and D4.3 “Definition of Environmental 
Enablers” documents FI-Ware architecture: online documentation, available on http://forge.fi-
ware.eu/plugins/mediawiki/wiki/fiware/index.php/FI-WARE_Architecture  

 ENVIROFI catalogue of specific enablers: http://catalogue.envirofi.eu/ 

The ENVIROFI Catalogue is the central repository for implementations of Specific Enablers 
(SE) developed in the ENVIROFI project. Here, you find all information and documentation 
you need as a developer to start using the ENVIROFI Specific Enabler Implementations. 
Apart from the Specific Enablers, you also find environmental applications developed in the 
scope of the project built on Specific and Generic enablers (as part of the Fi-WARE plat-
form). 

 FI-Ware catalogue of enablers: http://catalogue.fi-ware.eu 

The FI-WARE Catalogue is the central repository for implementations of Generic Enablers 
(GE) that are part of the FI-WARE platform. Apart from the Generic Enablers, you also find 
tools and best practices which help you to develop applications of the Future Internet. 

. 

 

http://www.envirofi.eu/Downloads/PublicDeliverables/tabid/4983/Default.aspx
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FI-WARE_Architecture
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FI-WARE_Architecture
http://catalogue.envirofi.eu/
http://catalogue.fi-ware.eu/
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2 ENVIROFI – Enhancing Geospatial/Environmental Architectures with FI-WARE 

 

The ENVIROFI architecture has evolved from existing architectures in the geospatial and environmental 
domain, in particular related to the usage of standard services  from ISO/TC211 [77, 65], OGC, 
INSPIRE, CEN/TC289 TR 15449 [8, 63,64] etc.  

2.1 Overview of Functionality of the Architectures 

2.1.1 Environmental systems and ENVIROFI 

In this section we describe a life-cycle based perspective for the identification of enablers with both a 
service centric and data centric view. 

We re-use components which have been identified in a recent activity of the European Committee for 
Standardisation (CEN), Technical Committee (TC) 287 for building a reference model for spatial data 
infrastructures (SDI) [5], see also Figure 1. Notably, the Service Centric View could be applied to any 
service-oriented system. Only the Data Centric View contains instantiations, which are specific for the 
geospatial and environmental domains. Likewise, GeoPortals are a specific type of geospatial applica-
tions. 

 

Figure 1: Core components of the SDI Reference Model (from [8]) 

The primary organizing structure is determined by the following generic core life cycle components (cor-
responding to the service centric view in the figure): 

 Register: for describing and publishing resources. 

 Discovery: for searching for and discovery of resources. 

 View: for visualising of resources. 

 Download: for downloading and exchanging resources. 

 Invoke: for interacting with resources. 

 Orchestration and Composition: for providing aggregated resources including in particular work-
flows for service composition. 

 Security and Rights Management: for managing access rights to resources. 

Related to the data centric and service centric view shown in Figure 1 we illustrate the requirements of 
the Environmental Usage Area following a life-cycle centric approach. First, we introduce the roles, 
which are involved in generating knowledge about our environment and define the overall added-value 
chain. In a second step, we present common requirements for future eEnvironment services. In doing 
so, we provide a bridge between practical environmental applications and the wider political framework. 
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The presented findings could equally be applied to other geospatial and non-geospatial domains be-
yond the environmental domain. 

2.1.2 The Value Chain of Environmental Knowledge Generation 

Analysing the requirements of eEnvironment services for the terrestrial, atmospheric and marine 
sphere, we could extract a total of six roles, which contribute to the generation of environmental 
knowledge [59].   

1. Observer, being the initial source of information about the environment. This may reach from 
sensor measuring weather conditions to citizen observing species occurrences. 

2. Publisher, making a resource, such as an observation, discoverable to a wider audience, e.g. 
by providing required resource descriptions (metadata). 

3. Discoverer, being the entity that finds a resource, e.g. species occurrence data, based on all 
available descriptions. 

4. Service Provider, making information or an environmental model accessible to (and usable by) 
the wider audience, e.g. by offering a standard based service for data download. 

5. Service Orchestrator, being responsible for combining existing services in a way that they 
create information for a distinct purpose, i.e. environmental application focusing on a particular 
sphere, such as terrestrial biodiversity. 

6. Decision Maker, consuming an environmental application in order to retrieve decision 
supporting material and making a final decision based on the information available, e.g. 
designating a new protected area. 

Consequently, the process workflow can be summarized as in the figure below (Figure 2). Notably, fol-
lowing this workflow services may themselves get published in order to serve as building blocks for 
more complex eEnvironment solutions. 

  

Figure 2: Added value chain of environmental knowledge generation (from [8])  

2.2 Overview of Stakeholders 

The tasks identified above (section 2.1.2) are played by a variety of individuals and organizations. Those 
have been again extracted from requirements of eEnvironment. In a nutshell, those can be defined as: 

 Citizens of a particular social, political, or national community; 

 Environmental agencies on sub-national, national and European level; 

 Public authorities of national and regional and other level; 

 Industries from the primary, secondary and service sector; 

 Platform providers offering frameworks on which applications may be run; 

 Infrastructure providers offering physical components and essential services; 

 Sensor network owners holding the sensor and basic communication hardware. 
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(service)

orchestrate 

(services)
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 observe provide discover create orchestrate decide 

Citizens x x x x x x 

Environmental 
agencies 

x x  x x  

Public         
authorities 

 x  x  x 

Industries   x x x x 

Platform   
provides 

   x   

Infrastructure 
provides 

   x   

Sensor     
network  
owners 

x (x)  (x)  x 

Table 2: Added-value chain of environmental knowledge generation  

Table 2 provides an overview of the manifold mappings between these stakeholders and the different 
roles in the value chain of environmental knowledge generation. Notably, citizens can play all roles, 
they may even discover available information and provide new services (mash-ups). The decisions they 
may take are on individual level, such as “Should I travel through an area with bad air quality?”. 

2.2.1 Requirements for a Next Generation of eEnvironment Services 

Given the above, we can now identify the requirements for a next generation of eEnvironment services 
in Europe. They can be summarized as follows: 

 publication, discovery, access and visualization of environmental data sets; 

 planning, publication, discovery, access and visualization of measurements; 

 publication, discovery, access and visualization of objective, semi-objective and subjective ob-
servations by end users; 

 transformation of data sets and fusion of observations; 

 publication, discovery and access to environmental models and simulations; 

 composition and invocation of workflows; 

 support and enforcement of data and service policies based on identity, licenses, trust chains, 
etc.; 

 publication, discovery, access, visualization and annotation support for controlled vocabularies, 
taxonomies, and ontologies; 

 integration with the Semantic Web and Web 2.0; and 

 interoperability with existing and planned infrastructures in the context of: 

o the most relevant initiatives at international level, such as INSPIRE [16], GMES [72], SEIS 
[17], GEOSS [73], 

o relevant well-established communities, including research and e-government infrastruc-
tures [74], and 

o the mode relevant policies on international level, above all related to Public Sector Infor-
mation (PSI) [75]. 

Specific components (environmental enablers) should support these requirements. They should be de-
signed and developed leveraging existing architectural approaches and technical specifications, and re-
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using/extending existing tools. Particular attention should be paid to open international standards and 
communities-of-practice specifications, and to open source components in order to make the resulting 
system more flexible and scalable (see also [76]).  

2.3 Geospatial and Environmental Architectures 

The ENVIROFI logical architecture is being done by incorporating more details on the various core plat-
form generic enablers, and also by identification and specification of geospatial and environment-
specific enablers required beyond the generic enablers and the functionality of relevant applications. . 
Furthermore, as the environmental domain heavily relies upon generic geospatial standards, it is an es-
sential role of the ENVIROFI logical architecture to make sure that these standards may be realized on 
top of the GEs, or better, may be integrated into the GEs. 

 

Figure 3: Environmental Monitoring and Decision Lifecycle 

To the initial INSPIRE life cycle with following steps: observe, publish, discover, crate/orchestrate ser-
vices and decide, we have added a step for acting and notification.  

 Manage: The activities related to management of resources (humans/users, sensors, data and 
services) including user management and access control for these.  

 Observe: The activities related to gathering input, either through human input (i.e. as VGI – Vol-
untary Geographic Input), or through sensors and Internet of things.  

 Publish/Discover: The resources, including observations, data, sensors and services are being 
described and potentially semantically annotated for publication in catalogues and registries, to 
become discoverable for later use.  

 Compose/Analyse: Composition is done both for data (fusion) and of services (orchestration, 
choreography) in order to prepare for model based analysis.  

 Act/Notify: Based on the results of the analysis decisions are made as to initiate actions, which 
also involves the issuing of notifications. 

For doing so, we first set out a generic Environmental Monitoring and Decision Lifecycle as a frame-
work for the generalisation of use case functionality from the various environmental pilot applications. 
We have used the corresponding INSPIRE lifecycle perspective, and also contributed extensions of this 
for standardisation in CEN /TC289 TR 15449 on Spatial Data Infrastructure in Europe, and to 
ISO/TC211 19119 Geospatial Service Architecture and OGC Topic 12 on Service Architecture.  

 

Figure 4: Environmental Applications with supporting services 

The Geospatial services has been realised in the context of a service oriented approaches following the 
architectural description guidelines of ISO/TC211 and ISO 19119.  
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2.4 Geospatial Architectures 

The life cycle based enablers and relevant applications REF can further be described in terms of their 
architectural components and enablers/services. The following figure shows how the different types of 
enablers can be related in the context of a complete end-to-end ICT architecture.  

 

Figure 5: Relationship of enablers in both a layered and a bus architecture 

Figure 5 shows the relationship between different enabler categories both in a layered architecture and 
also as a bus architecture. The taxonomy of the enabler types is in accordance with ISO 19119 Geo-
graphic information – Services, clause 8.3 [65]. The approach is to define both generic domain inde-
pendent and specific enablers, such as geospatial and environmental specific enablers, in each of the 
following six groups, colour coded in the figure: 

 Boundary Interaction Enablers are enablers for management of user interfaces, graphics, multi-
media and for presentation of compound documents. Boundary Interaction services have been de-
fined to not only include human interaction services, but also other system boundaries like sensor 
and actuator services. Specific enablers focus on providing capabilities for managing the interface 
between humans and Geographic Information Systems and location based sensors and actuators. 
This class includes also graphic representation of features, as described in ISO 19117  [77]. 

 Workflow/Task Enablers are services for support of specific tasks or work-related activities con-
ducted by humans. These enablers support use of resources and development of products involving 
a sequence of activities or steps that may be conducted by different persons. The specific enablers 
focus on workflow for tasks associated with geographic and environmental information — involving 
processing of orders for buying and selling of geographic information and services. These services 
are described in more detail in ISO 19119. 

 Processing Enablers perform large-scale computations involving substantial amounts of data. Ex-
amples include enablers for providing the time of day, spelling checkers and services that perform 
coordinate transformations (e.g., that accept a set of coordinates expressed using one reference 
system and converting them to a set of coordinates in a different reference system). A processing 
service does not include capabilities for providing persistent storage of data or transfer of data over 
networks. The specific enablers focus on processing of geographic information. ISO 19116 is an ex-
ample of a processing service. Other examples include services for coordinate transformation, metric 
translation and format conversion. 

 Model/Information Management Enablers are enablers for management of the development, ma-
nipulation and storage of metadata, conceptual schemas and datasets. The specialization of this 
class of enablers focuses on management and administration of geographic information, including 
conceptual schemas and data. Specific services within this class are identified in ISO 19119. These 
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services are based on the content of those standards in the ISO 19100 series that standardize the 
structure of geographic information and the procedures for its administration, including: ISO 19107, 
ISO 19108, ISO 19109, ISO 19110, ISO 19111, ISO 19112, ISO 19113, ISO 19114 and ISO 19115 
[77].  Examples of such services are a query and update service for access and manipulation of ge-
ographic information and a catalogue service for management of feature catalogues. 

 Communication Enablers are enablers for encoding and transfer of data across communications 
networks. The specific enablers focus on the transfer of geographic information across a computer 
network. Requirements for Transfer and Encoding services are found in ISO 19118. 

 System Management and Security Enablers are enablers for the management of system compo-
nents, applications and networks. These services also include management of user accounts and 
user access privileges. The specific enablers focus on user management and performance man-
agement, and on Geo Right Management 

The six categories of enablers have been identified through an end-to-end architectural analysis.  Since 
the initial version of this approach in the ISO 19101 and 19119 standards around 2001 they have been 
found sufficient for most identified service types and enablers, with the escape mechanism that many 
new instances will be put into the processing category. There are also situations where tools and appli-
cations are composite and contain components that will span multiple categories, and also for this rea-
son the life cycle based classification has been found useful as an additional classification.  In general, 
multiple classification schemes from different perspectives should be supported. 

The different service types can also be categorized according to their relevance for emerging cloud ser-
vices, starting with a classification for the application level and software as a service (SaaS), but also 
further down to platform as a service (PaaS) and infrastructure as a service (IaaS).  

 

Figure 6: Generic and Specific enabler types for Saas, PaaS and Iaas 

The initial generic enabler areas identified by the FI-WARE project is targeted at providing further sup-
port in many of the areas identified through the life cycle based perspective and the architectural per-
spective here. The initial six areas can be mapped to the architectural areas as follows: 

1. Cloud hosting (IaaS) is addressing generic enablers in particular related to processing and 
model/information management on the IaaS level. 

2. Data/Context management (with intelligent services) is related to model/information 
management enablers on the SaaS and PaaS level. 

3. Application Services framework – is related to processing and system   management enablers 
on the PaaS level. 

4. IoT Service enablement – is related to boundary enablers on the SaaS and PaaS level 
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5. Interface to Network and Devices (I2ND) is related to communication enablers on the PaaS 
and IaaS levels. 

6. Security is related to System management/Security enablers on the SaaS and PaaS level. 

In the on-going FI PPP activities about the identification of further generic and specific enablers, it is 
assumed that more enablers will be found for all of the different enabler areas across all of the cloud 
levels from SaaS to PaaS and IaaS. 

2.5 FI-WARE Architecture 

FI-WARE Architecture is structured along five architectural “chapters”, each described in terms of the 
functional building blocks, i.e., generic enablers (GE), inter- and intra- chapter connections between 
these GEs and to some level in terms of the standards and preferred technologies. It is sometimes also 
shown as six architectural chapters, but we have followed the often used approach of combining cloud 
hosting and interfaces to Networks and Devices into one area.  

The FI-WARE Architectural chapters are highly independent from each other, and may heavily differ in 
terms of the standards, technologies, data models, data representations and interaction patterns. 

The FI-WARE architecture needs to allow co-existence of various Web service technologies, as well as 
the resource-oriented, request/reply and event driven architectural styles. 

 

 

Figure 7: FI-WARE Chapters with Generic Enablers 

FI-WARE conceptual architecture divided in technical chapters, supporting development tools and 
Open Calls over the project to support the implementation of particular enablers by third parties 

These technical chapters are:  

 Cloud Hosting and Interface to Networks and Devices (I2ND) 

 Data/Context Management 

 Applications/Services Ecosystem and Delivery Framework 

 Security 

 Internet of Things (IoT) Services Enablement 

GEs of the Cloud Hosting chapter are meant to serve the needs of companies that may need IaaS 
Cloud hosting capabilities, PaaS Cloud hosting capabilities or both, meeting the requirements for the 
provision of a cost-efficient, fast, reliable, and secure computing infrastructure “as a Service”. GEs of 
I2ND chapter are meant to support network protocols and interfaces by leveraging the concept of intel-
ligent connectivity to smoothly connect distinct applications platforms. 

GEs of the Data/Context management chapter are aligned with gathering, processing, inter-change and 
exploitation of data at large scale for the development of customized, context-aware and enriched Fu-
ture Internet (FI) applications and services. 

GEs of the IoT Services Enablement enable a large number of distributed and heterogeneous things 
and associated IoT resources to become available, searchable, accessible and usable by FI applica-
tions and services. 
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GEs of the Application/Service Ecosystems and Delivery Frameworks support the necessary lifecycle 
management of FI applications and services from a technical and business perspective, such as the 
creation, composition, delivery, monetization, and usage. 

GEs of Security Chapter are meant to support security monitoring mechanisms such as identity man-
agement, authentication, authorization, and privacy. 

2.6 ENVIROFI Architecture 

The ENVIROFI architecture combines the approach of existing geospatial and environmental architec-
tures with the approach of FI-WARE and the supporting chapters with Generic Enablers.  This provides 
a potentially good synergy as the functionality offered by the Generic Enablers often is complementary 
to the functionality offered by typical geospatial and environmental services.  There are, however, some 
areas of overlap like in the area of Sensor services (SensorWeb) and the FI-WARE Internet of Things 
(IoT) chapter.  

 

Figure 8: ENVIROFI Architecture with lifecycle and SE/GE enablers groups with the identified enablers 

The current work plan has focused on development of GEs facilitating the usage of cloud computing, in-
terfacing with the Internet of Things, interacting with networks and network devices, various business-
enabling services, as well as services for authentication, authorization, and trust management. FI-
WARE’s work plan has also included the start for development of intelligent services for event and data 
processing, semantic annotation, multimedia data analysis, social network analysis, and mobility analy-
sis. Actual development has been impacted by requirements from the eight phase 1 usage area pro-
jects and other stakeholders. 
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3 Analysis of GEs and Environmental SEs 

3.1  ENVIROFI Architecture with GEs and SEs 

FI-WARE Generic Enabler (GE) is a functional building block of FI-WARE which implementation is 
made up of a set of components which together supports a concrete set of Functions and provides a 
concrete set of APIs and interoperable interfaces that are in compliance with open specifications pub-
lished for that GE. 

The expanded ENVIROFI architecture with relevant individual SEs and GEs listed is shown in Figure 9. 
These SEs and GEs reflects those that have been evaluation in the ENVIROFI context as described in 
this document.  

 

 

Figure 9: ENVIROFI Architecture with lifecycle and SE/GE enablers groups with the identified enablers 

3.2 FI-WARE Generic Enablers - Recommendations 

ENVIROFI, as a one of interrelated projects in Phase 1 of the FI-PPP, set the actions for the exploration 
of Generic Enablers in environmental domain with the aim to validate their technologies and applica-
tions and their ability to support user driven innovation schemes. Unfortunately, the follow-up 
ENVIROFI proposal did not make it for the phase 2 and therefore we will concentrate in the table below 
on the short-term planned actions and their achievements. 

In the following section, we present a selected sub-set of the Generic Enablers which were both availa-
ble for testing and considered the most relevant for enhancing of the geospatial and environmental in-
frastructures and platforms by the ENVIROFI team. The overview of these GEs is shown in the Figure 
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10 and the level of testing by ENVIROFI team in the Table 3. 

. 

 

Figure 10: ENVIROFI – selected GE enablers for evaluation 

 

 

Table 3: Evaluation of selected GEs by the ENVIROFI project 

The GEs that have been evaluated by ENVIROFI are presented with light green background, and those 
that also have been used in the ENVIROFI pilots with a darker green. The evaluation of all the GEs has 
been done with an evaluation scheme created together with the FI-WARE project.  In the table above 
the score in 5 different star rating (1-6) categories is shown. These have been colour-coded from 1 
(red) to 6 (blue) as shown in the scale in the last row.  The 5 different categories for evaluation are the 
following: 

GE1: Is the provided documentation clear enough in order to understand the features you used and 
their implementation?  
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Cloud Chapter - I2ND GE1 GE2 GE4 GE10 GE11

Allocation of VMs Relevant and evaluated 6 6 6 Yes 5

Allocation of Object Storage Used in ENVIROFI 5 5 5 Yes 5

Creation of Cloud Proxies Not evaluated

Data Chapter

Complex Event Processing (CEP) Relevant and evaluated 2 3 6 Yes 5

Publish/Subscribe Broker Used in ENVIROFI 4 4 4 Yes 4

BigData Analysis Relevant and evaluated 6 na na Yes 5

Domain Compressed Video Analysis Not evaluated

Query Broker (Media enhanced for media services)Used in ENVIROFI 4 6 6 Yes 6

Location Service Relevant and evaluated 5 5 5 Yes 6

Semantic Application Support Relevant and evaluated 4 2 4 No 3

Semantic Annotation Relevant and evaluated 3 3 5 No 2

Apps Chapter

Service Description Repository Relevant and evaluated 5 4 5 Yes 4

Marketplace Relevant and evaluated 6 3 5 Yes 4

Light Semantic Composition Editor Relevant and evaluated 3 3 4 No 3

WireCloud Used in ENVIROFI 6 6 6 Yes 6

Mediator Relevant and evaluated 3 3 4 Yes 4
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(Backend) Things Management GE Compared with OpenIOT, SensorML 

(Backend) Device Management GE Compared with OpenIOT, SensorML 
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GE2:  Is the GE open specification complete with respect to what you would expect from the compo-
nent?  

GE4: To what degree is the GE implementation complete with respect to what declared in the GE open 
specification?  

GE10: How do you consider this GE’s global quality to be acceptable? (Yes/No) 

GE11: Would you recommend the GE? (Star rating – one star = “definitively not”, six stars=”Definitively 
yes”) 

Extended summary of our experiences with these GEs is provided in section 3.3 hereafter. The further 
documentation of the answers to a total of 14 evaluation criteria has been provided to FI-Ware as a 
separate document, and is also provided in Annex A.  

The GE11 column summarizes to which degree the ENVIROFI project recommends the use of particu-
lar enabler within environmental infrastructures, platforms and applications. From the evaluation of a to-
tal of 15 GEs, ENVIROFI recommends 12 with a score on 4 or higher, while 3 are not yet recommend-
ed for the environmental community context.   

Note, however, that these evaluations were done during the spring of 2013. Based on the feedback 
from ENVIROFI and other use cases projects there is a continuous update of the GEs in order to im-
prove their use and performance. For the early fall of 2013 a new generation of the GEs will be made 
available through the FI-WARE Open Innovation Lab (OIL), and it is to be expected that the GEs will 
have improved until then.  

3.2.1 Usability of GEs  

ENVIROFI evaluated the possibilities and limitations of the currently available GEs, in order to get an 
impression on the usability of these GEs under the lens of the environmental and geospatial require-
ments in general, as well as its potential to be integrated in the ENVIROFI pilot applications in particu-
lar.  The following shows the initial analysis that ENVIROFI did with respect to the GEs. 

The next Table 4 indicates which GEs were initially considered for use in ENVIROFI, or believed to be 
useful for environmental pilot applications and the final level of their integration in ENVIROFI pilots. The 
possible values in this table make reference to the phase 1 of FI-PPP and the initial values that we 
identified. This mean that a GE marked as “used as is” was successfully integrated in the ENVIROFI pi-
lots. A GE marked as “not used” means that it has not been taken into account in phase 1 but may be 
possibly used later in phase 3. Furthermore, in the context of the ENVIROFI project, a GE is catego-
rized as follows: 

 Used as is and integrated in ENVIROFI pilots; 

 Candidate, GEs were tested by ENVIROFI team and considered useful for ENVIROFI pilots, but 
we could not integrate them so far, due to lack of time and/or resources. In fact, we developed a 
proof of concept extension of the ENVIROFI biodiversity pilot using Application Mashup – Wire-
Cloud and the Publish/Subscribe Context Broker at the project end, but these results have not 
been fully assessed within the biodiversity pilot. 

 Unable to use due to immaturity of the software, but expected to become useful for the environ-
mental domain in the future  

 Not used right now in phase 1 but could be useful in the future.  

 Out of the scope of the ENVIROFI project and the environmental domain. 

From the table we can draw some concluding remarks:  

1. Most GEs from the Cloud Hosting, Data/Context management, and Security chapters should 
be usable in environmental applications.  

2. All GEs related to semantics (in Data/Context Management chapter) are considered either 
too immature or do not provide any tangible advantage over state of the art solutions 

3. The GEs from the Internet of Things (IoT) chapter are still immature and considered out of 
scope for ENVIROFI, but may be interesting for other applications within the environ-mental usage 
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area in the future. However, the uptake may be hindered by overlaps be-tween the functionality pro-
vided by IoT and by standardized OGC services. (OGC is actively seeking a harmonization between 
the two worlds.) 

Furthermore, one great obstacle in adopting the GEs for real-world pilots of the environmental domain 
is the lack of harmonisation and integration across the GE chapters. A potential customer needs one 
contact institution and one technically harmonised platform to take sustainable design decisions. Ac-
cording to FI-Ware representatives at FI-PPP architecture board, this issue will be solved in the next re-
lease of the FI-Ware Testbed. 

 
FI-WARE 
Chapter 

Generic  
Enablers 

ENVIROFI 
biodiversity 

pilots 

ENVIROFI 
atmospheric 

condition 
pilots 

ENVIROFI 
marine 
assets 
pilots 

Cloud Hosting IaaS Data Center Resource Management 
http://catalogue.fi-ware.eu/enablers/iaas-data-

center-resource-management-ge-fi-ware-
implementation 

Candidate Candidate Not used 

Cloud Hosting IaaS Service Management  

http://catalogue.fi-ware.eu/enablers/iaas-service-
management-claudia 

Out of scope Out of scope Out of scope 

Cloud Hosting Object Storage  

http://catalogue.fi-ware.eu/enablers/object-storage-
ge-fi-ware-implementation 

Used as is Candidate Not used 

Data/Context 
Management 

Complex Event Processing (CEP) 

http://catalogue.fi-ware.eu/enablers/complex-event-
processing-cep-ibm-proactive-technology-online 

Candidate Candidate Not used 

Data/Context 
Management 

Publish/Subscribe Context Broker  

http://catalogue.fi-
ware.eu/enablers/publishsubscribe-context-broker-

samson-broker 

http://catalogue.fi-
ware.eu/enablers/publishsubscribe-context-broker-

context-awareness-platform 

Candidate Candidate Not used 

Data/Context 
Management 

Big Data Analysis  

http://catalogue.fi-ware.eu/enablers/bigdata-
analysis-samson 

Out of scope Out of scope Out of scope 

Data/Context 
Management 

Compressed Domain Video Analysis 
http://catalogue.fi-ware.eu/enablers/compressed-

domain-video-analysis-codoan 
Out of scope Out of scope Out of scope 

Data/Context 
Management 

Media-enhanced Query Broker  

http://catalogue.fi-ware.eu/enablers/media-
enhanced-query-broker-querybroker 

Used as is Not used Candidate 

Data/Context 
Management 

Location Service  

http://catalogue.fi-ware.eu/enablers/location-locs 

Unable to use 
(immature) 

Unable to use 
(immature) 

Unable to use 
(immature) 

Data/Context 
Management 

Semantic Application Support  

http://catalogue.fi-ware.eu/enablers/semantic-
application-support 

Unable to use 
(immature) 

Unable to use 
(immature) 

Unable to use 
(immature) 

Data/Context 
Management 

Semantic Annotation  

http://catalogue.fi-ware.eu/enablers/semantic-
annotation 

Out of scope Out of scope Out of scope 

Applications/Services 
Ecosystems  

Repository  

http://catalogue.fi-ware.eu/enablers/repository-sap-ri 
Candidate* Candidate* Candidate* 

Applications/Services 
Ecosystems 

Marketplace  

http://catalogue.fi-ware.eu/enablers/marketplace-
sap-ri 

Candidate* Candidate* Candidate* 
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Applications/Services 
Ecosystems  

Light Semantic Composition Editor 
http://catalogue.fi-ware.eu/enablers/light-semantic-

composition-editor-compel 

Unable to use 
(immature) 

Unable to use 
(immature) 

Unable to use 
(immature) 

Applications/Services 
Ecosystems 

Mashup Factory  

http://catalogue.fi-ware.eu/enablers/service-
mashup-mashup-factory  

Not used Not used Not used 

Applications/Services 
Ecosystems  

Service Composition - Ericsson Composition Engine 
(CES)  

http://catalogue.fi-ware.eu/enablers/service-
composition-ericsson-composition-engine-ece  

Unable to use 
(immature) 

Unable to use 
(immature) 

Unable to use 
(immature) 

Applications/Services 
Ecosystems 

Application Mashup – WireCloud 

 http://catalogue.fi-ware.eu/enablers/application-
mashup-wirecloud 

Candidate Not used Not used 

Applications/Services 
Ecosystems  

Mediator  

http://catalogue.fi-ware.eu/enablers/mediator-
mediatorti 

Not used Not used Not used 

IoT Services 
Enablement 

Things Management  

http://catalogue.fi-ware.eu/enablers/things-
management-ge-tidnec  

Out of scope Out of scope Out of scope 

IoT Services 
Enablement  

Gateway Device Management  

http://catalogue.fi-ware.eu/enablers/gateway-device-
management-ge-ericsson-iot-gateway 

Out of scope Out of scope Out of scope 

IoT Services 
Enablement 

Gateway Protocol Adapter  

http://catalogue.fi-ware.eu/enablers/protocol-
adapter-zpa 

Out of scope Out of scope Out of scope 

IoT Services 
Enablement  

Gateway Data Handling  

http://catalogue.fi-ware.eu/enablers/gateway-data-
handling-ge-solcep 

http://catalogue.fi-ware.eu/enablers/gateway-data-
handling-ge-esper4fastdata 

Out of scope Out of scope Out of scope 

Security Security Monitoring  

http://catalogue.fi-ware.eu/enablers/security-
monitoring 

Out of scope Out of scope Out of scope 

Security Identity Management  

http://catalogue.fi-ware.eu/enablers/identity-
management-gcp 

Used as is Candidate Candidate 

Security Identity Management One-IDM  

http://catalogue.fi-ware.eu/enablers/identity-
management-one-idm 

Not used Not used Not used 

Security Data Handling  

http://catalogue.fi-ware.eu/enablers/data-handling-
ppl 

Out of scope Out of scope Out of scope 

Security Data Anonymazer  

http://catalogue.fi-ware.eu/enablers/db-anonymizer-
dba 

Out of scope Out of scope Out of scope 

Internet Networks 
and Devices 

Cloud Edge  

http://catalogue.fi-ware.eu/enablers/cloud-edge 
Out of scope Out of scope Out of scope 

Table 4: GEs used in ENVIROFI, or believed to be useful for environmental pilot applications 

3.3 Recommendations for Generic Enablers 

Many of the existing and upcoming generic enablers (GE) from the Cloud Hosting, Data/Context man-
agement, and Security chapters are suitable for “filling the (standardization) gaps” in the Environmental 
Usage Area. Others, most notably the GEs of the IoT chapter to some extent overlap with the Open 
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Geospatial Consortium (OGC, http://www.opengeospatial.org/) services. 

The main challenge in adopting the GEs for real-world environmental domain application is the harmo-
nization and integration across the GE chapters. A potential customer needs one contact institution and 
one technically harmonized platform to take sustainable design decisions.  

Another important challenge is the weak support for geospatial data and processing. This is most nota-
ble at the level of event processing, likely to slow down the uptake of the FI-WARE event processing 
frame-work in the Environmental Usage Area, and cannot be fully solved without extending the GE 
functionality.  

The underlying OMA-NGSI
1
 data model is generic enough to allow embedding of geospatial infor-

mation, but the FI-WARE Architecture does not define how this shall be done. Likewise, the architecture 
does not prevent geospatial processing, but no standardized geospatial processing functions are de-
fined by FI-WARE GEs from the Data/Context management Chapter. 

It is also interesting that FI-WARE does not foresee a standardized way for encapsulation of the pro-
cessing services, nor does it provide consistent a set of standard data retrieval services. To a certain 
extent, this is compensated by the Publish/Subscribe Context broker GE and through the Mediator GE:  

 The Mediator GE is defined as a middleware application responsible for providing interoperability 
among different communication protocols and among different data models. However, the ability to 
mediate between standardized OGC services used in the Environmental Usage Area and the ser-
vices used in other domains has not been tested in ENVIROFI. 

 The Pub/sub context Broker GE allows “Content providers” to register and publish information in 
form of the OMA-NGSI compliant events (“Context Entities”). “Context consumers” can subscribe to 
registered data sources and consume this information. The Pub/Sub context broker GE is essentially 
an event broker, but the Context Entities remain cached on the server until pre-defined “expiration 
time” and can be accessed over RESTful service interface. We have successfully used this property 
of Pub/Sub context broker to exchange data between the Environmental Georeferenced Observation 
Collection Service SE and the Wirecloud Application Mashup GE (CITE) in an extension of the 
ENVIROFI biodiversity pilot.  

However, it is important to keep in mind that our experiences were made with the first release of the FI-
WARE GEs. At this time, the software was not only provided at very different levels of maturity, but as a 
whole lacked harmonization and integration across the GE chapters. For example, the GEs weren’t 
aware of the authentication and authorization functionality of the identity management GE. This is ex-
pected to change with the second release of the FI-Ware and introduction of the FI-Ware open innova-
tion Laboratory in Q3 2013. 

3.3.1 Cloud Chapter (and I2ND) 

From the Cloud chapter we provide recommendations related to the following two GEs, based on usage 
experience or evaluation: 

 Allocation of VMs  (Evaluated) 

 Object Storage  (Used in Biodiversity pilot, see also section 4.1.2.10) 

3.3.1.1 Allocation of VMs (Iaas Data Center Resource Management GE) 

The GE for Allocation of VMs is an Iaas Data Center Resource Management enabler that Generate Vir-
tual Machines on demand. 

The GE provides cloud hosted virtual machines on demand. So, if for certain reasons, an organisation 
needs additional server infrastructure, the GE can be used the spawn a new instance within minutes. A 
predefined amount of resources (like virtual CPUs, memory or disk space) is allocated to every partici-
pating project. Project administrators utilize these resources in the Cloud Portal (http://cloud.lab.fi-
ware.eu/nova/) by creating new virtual machines in the browser. The service enables to attach addi-

                                                      

1
 Open Mobile Alliance Next Generation Services Interface, see 

http://technical.openmobilealliance.org/Technical/release_program/ngsi_v1_0.aspx 

http://www.opengeospatial.org/
http://cloud.lab.fi-ware.eu/nova/
http://cloud.lab.fi-ware.eu/nova/
http://technical.openmobilealliance.org/Technical/release_program/ngsi_v1_0.aspx
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tional storage volumes and supports various operating systems like Windows 7, Ubuntu or CentOS and 
allows to preconfigure security settings before launching a new instance. 

In the ENVIROFI evaluation experiment the requirement was to manually set up and deploy the VMs 
which can host our software component and database. The GE covers all our needs. We used an Ub-
untu Virtual Machine and attached 500GB block storage. We did not use the Microsoft Virtual Ma-
chines. 

Initially, we were not able to establish a network connection to the VM. According to the support tickets, 
also other users seem to have problems with establishing a connection (SSH and VNC). In the first test 
we received “No route to host” response. After a couple of weeks we tried again and login using the 
password method was possible. Login with signed keypair method didn’t work for any of the VMs we 
created. 

VM could be used to host some of our distributed components to establish system redundancy, fallback 
strategies, development environments and automatic replication.   

It is recommended to consider this for future environmental applications.  

3.3.1.2 Object Storage GE 

Object storage functionality through an open standardized CDMI interface on top of OpenStack Swift 
which provides storage and retrieval of binary objects and organization in a hierarchy of containers via 
HTTP RESTful interface. 

http://catalogue.fi-ware.eu/enablers/object-storage-ge-fi-ware-implementation 

In the scope of ENVIROFI this enabler is used to store large binary image objects which are taken by a 
camera on a smartphone and then transferred from the phone to the GE. The URI of the images stored 
on the GE shall be sent to a third enabler (ENVIROFI SE-FUSION-2 Environmental image sample clas-
sification service), which shall retrieve the image objects from the Object Storage GE. 

After some issues and longer email conversation it was possible to authenticate successfully on the 
GE. The IDM workaround for mobile devices which have changing IP-Addresses was working without 
problems. One open issue is still left: It is not clear how can give read access permissions to a third par-
ty to retrieve the objects that are stored on the GE.  

There is a lot of documentation available, large parts are just referencing the SNIA CDMI standard 
specification and the OpenStack Swift documentation. The User & Programmer Guide could be more 
comprehensive regarding the authentication process. 

The Object storage functionality has been tested in WP1, bringing Biodiversity into the Future Internet. 
This Generic Enabler is used for storing and retrieving of the objects that are too big to be efficiently 
handled by Environmental Georeferenced Observation Collection Service SE. In the current scenario, 
the Object Storage GE is used to exchange the images between the ENVIROFI-bio app, Environmental 
Georeferenced Observation Collection Service SE and the Environmental Image Sample Classification 
Service SE. 

The UML diagram following shows the sequence flow for the ENVIROFI use case “Provide identification 
for image” which is taken as a first test of the Object Storage GE. The part concerning the communica-
tion between WP5-SE-GEO-11 app and the GE was tested.  It is not clear how read permissions can 
be given to a user other than the owner of the objects stored on the GE.  

http://catalogue.fi-ware.eu/enablers/object-storage-ge-fi-ware-implementation
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Figure 11: UML diagram for the use case: provide identification for image 

 

3.3.2 Data Chapter 

From the Data chapter we provide recommendations related to the following 7 GEs, based on usage 
experience or evaluation: 

 Complex Event Processing (Evaluated) 

 Publish/Subscribe Context Broker (Used in Biodiversity pilot, see section 4.1.2.7) 

 BigData Analysis (Evaluated) 

 Media enhanced Query Broker (Used in Biodiversity pilot, ENVIROFI image archive) 

 Location Service (Evaluated, partially used in Biodiversity pilot, see sections 4.1.2.11 and 4.2.2.6 
for usage in PEIS pilot) 

 Semantic Application Support (Evaluated) 
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 Semantic Annotation (Evaluated) 

These are further described below. 

3.3.2.1 Complex Event Processing (CEP) GE 

This is one of the events – related FI-Ware GEs, focusing on situation based real time and reactive 
event processing.  

The CEP GE may be used as an intermediate layer in distributed systems as a recipient of real-time 
events. CEP collects these events and processes them according to predefined rules specified in the 
provide web portal, http://cep.lab.fi-ware.eu:8081/AuthoringTool/Main.html (access restricted to certain 
IP ranges). A major benefit of CEP is that is supports situation based event detection, i.e. it collects 
atomic events, either based on their sequence order or on a given time frame, to derive so called situa-
tions. If it detects a certain situation, CEP responds with a new event and push it to a given event 
queue like RESTful interfaces or Java Message Service. A very basic use case: notify CEP about all in-
coming emails. The outgoing events consist of the sender email address and the receiving time. CEP 
analyses these events and replies with a “spam detected”-event if a certain user sends more than n 
mails per hour to all participating clients. 

The GE takes incoming events from various sources, processes them according to rules defined by us-
ers and produces new events which can be consumed by some downstream services. The rules can be 
defined using a web-based GUI. 

ENVIROFI “MDAF” SE provides a generic observation storage and retrieval service similar in nature to 
OGC SOS. This service heavily relies on RESTful HTTP transactions and automatically produces new 
event for each of these transactions (new observation/observation collection, new object of interest). 
“Observation” in this context is almost the same as in the OGC Sensor Web context, but the data model 
is slightly modified to better fit the limitations of noSQL databases (couchDB) and JSON encoding is 
used instead of XML. 

Our ENVIROFI generic enablers are heavily based on RESTful HTTP transactions. Within this context, 
CEP can be used to monitor those transactions and derive new events if necessary. CEP may also be 
used as a connector to external services 

These events can be either made available to 3-rd party services in form of an event log, or pushed to 
some external service. Within this context, CEP can be used to monitor those transactions and derive 
new events which are then consumed by arbitrary FI-Ware enabled 3-rd party service.  

CEP could also be used as a connector to external services. In this context, the CEP would filter the in-
coming events, pick up those of interest to MDAF, merge and re-format them in correct form as needed 
and the final result would be fed to MDAF as new object of interest or new observation. 

The web portal (see link above) seems to be optimized for the Google Chrome browser. It took us quite 
a while to figure that out.  

CEP is not capable of “remembering” situations over time. Due to its sequential processing order it is 
not possible to refer to previous situations. Another interesting non-supported aspect would have been 
to combine context and situation based information (e.g. “Determine situations certain users ran into”). 
A possible solution is the combination of CEP and the Pub/Sub (not yet implemented). 

3.3.2.2 Publish/Subscribe Context Broker GE 

The PubSub Context enabler brokers between application consumers and producers. There are two 
implementations of the Pub/Sub broker. This summary refers to the SAMSON Broker implementation 
provided by Telefonica I+D. 

From the ENVIROFI perspective, a context broker can be used as an event mediator between consum-
er and producer applications. Suppose an ENVIROFI specific enabler that takes the role of a producer 
application. Client applications may register to the context broker and subscribe to certain types of 
events. Updates, changes in events will be notified to the client applications.  

The above scenario assumes that (i) producer applications (e.g. ENVIROFI enabler) implement the 
NSGI interface to communicative with context brokers; (ii) data synchronization is done by polling ap-
proach, that is, the context broker periodically queries the producer service to get the latest value of the 
data. If producer applications do not implement the NSGI interface, a kind of mediator would be neces-

http://cep.lab.fi-ware.eu:8081/AuthoringTool/Main.html
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sary to perform corresponding data and protocol transformations. It is also envisioned the context bro-
ker may work in collaboration with the Thing Management enabler: the latter would store the data enti-
ties while the former would store the associated events. 

From the ENVIROFI perspective, the use of pub/sub context enabler will be likely positive in the long 
term, as the ENVIROFI pilots make progress and add new functionality. For instance, the ability to be-
ing notified on variations of environmental variables such as changes on the CO2 air concentration 
measurements, it is appealing for the air quality pilot in the ENVIROFI project (section 4.1.2.7). 

This GE facilitates the exchange of the observations between Environmental Georeferenced Observa-
tion Service SE and the Application Mashup GE in the proof-of-concept extension of the ENVIROFI bi-
odiversity scenario. 

The possibility to chaining several event conditions using spatial operators was raised by ENVIROFI. 
For instance, an operator AND (logic and) over tow event conditions would indicate that a notification 
(e.g. accompanied with an action) will be triggered if and only if both events are satisfied. Having a set 
of geographic operators (point inside areas, etc.) would be really nice from the ENVIROFI use case 
perspective.  

The context broker has not been designed to support this kind of complex functionality in terms of var-
ied operations to concatenate several conditions.  

The notifications on complex contextual conditions, e.g. to notify when a position sensor is located with-
in a certain area, logical expressions on context information (with ANDs, ORs, etc.) can be useful in an 
environmental context.  

The capabilities of the Pub/Sub Broker includes notification when the value of an element of context 
(e.g. sensor) changes or falls within a certain range (the latter case is not implemented right now, but it 
is in the roadmap). For more complex cases, It is suggested to consider other FI-WARE GE, namely: 

 Complex Event Processing (CEP) for context information processing that results in new infor-
mation context (such is the case of functional operators), 

 Location (LOCS) for generating complex location information, 

 Big Data enabler may be used to perform this kind of spatial operations and analysis 

It is within the future plans of FI-WARE to look into how to further integrate CEP and LOCS GEs (and 
others within the platform) with the Pub / Sub Context Broker. 

 

3.3.2.3 BigData Analysis GE 

BigData analysis is supported by SAMSON, which is a high-performance MapReduce platform that is designed for 
scaling tasks on a cluster of commodity hardware. 

The BigData Analysis GE is made up from 3 components: 

 SAMSON Platform 

 MongoDB 

 Apache HDFS 

SAMSON is a high-performance MapReduce platform that is designed for scaling tasks on a cluster of 
commodity hardware. This platform removes the need to develop a system for parallelizing and syn-
chronizing work between servers, allowing a person to develop the analytical models needed to solve 
both current and future problems. 

SAMSON extends the traditional MapReduce paradigm by allowing an external data source to stream 
data into and out of the cluster. This allows the system to handle any volume of data thus providing the 
ability to continuously process new inputs and output states without restriction. 

MongoDB is an open source, high-performance, schema-free, document-oriented database written in 
C++. Suited to medium sized data sets (100 Gigabytes - 500 Gigabytes), MongoDB will be used to pro-
vide a high-availability store for querying data. 
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The Apache Hadoop software library is a framework that allows for the distributed processing of large 
data sets (> 0.5 Petabytes) across clusters of computers using a simple programming model. It is de-
signed to scale up from single servers to thousands of machines, each offering local computation and 
storage. In particular we will be making use of Hadoop Distributed File System (HDFS) to provide a dis-
tributed storage platform that allows for data exploration, via Hive, as well as a data repository for large 
data sets and the outputs from data processing. 

Recommendations for future use and improvements: 

 Make an instance of the platform available online so people can test it and experiment with it 
without having to install it by themselves, i.e. provide an online service for testing purposes. 

 Make available some data sets that can be tried out for exemplification. 

 Provide concrete tutorials/steps with an online service and given data, i.e. make it easier for 
people to try out the infrastructure. 

 Make more clear what are the requirements for actually being able to use the platform (e.g. what 
skills one needs to possess in order to use the platform). 

Give more detailed examples of how this platform has been integrated with applications that use it and 
report on usability experiences. 

3.3.2.4 Media enhanced Query Broker GE 

The Media-enhanced Query Broker GE provides an intelligent, abstracting interface for retrieval of data 
from distributed and heterogeneous data resources. Principal users of the Media-enhanced Query Bro-
ker GE include applications that require a selective, on-demand view on various data repositories via a 
single, unified API, without taking care about the specifics of the internal data storage and DB imple-
mentations and interfaces. 

For ENVIROFI we wanted to integrate it with the Image Archive SE to publish image records using a 
MpegQuery interface. 

This GE has been fully integrated with the ENVIROFI image archive GE. We host the query broker lo-
cally, and provide a QueryBroker endpoint that allows MpegQuery to be executed on the Image Archive 
database. This executes a backend MySQL query and retrieves both image record metadata and im-
age blobs holding base64 encuded JPEG images (of leaves). 

Support for MySQL was adequate to our needs. Support for NoSQL solutions, such as Mon-
goDB/CouchDB would be useful also. 

There is currently no database configuration web form so configuration is performed by editing configu-
ration files embedded in WAR files. This could be made easier. 

3.3.2.5 Location Service – LOCS GE 

The Location Server (LOCS) is a Thales Alenia Space France (TAS-F) platform dedicated to location 
management of wireless devices (2G, 2.5G, 3G, 4G). 

This platform is based on various positioning techniques such as A-GPS, WiFi and Cell-Id activated 
with intelligence whilst taking into account the end-user privacy. 

In the scope of ENVIROFI this enabler was intended to be used (section 4.1.2.11) to double check the 
location of a mobile user e.g. for plausibility checks or for avoiding users to enter false location (i.e. us-
ing tools like “FakeGPS”). Unfortunately we were unable to perform the testing, as this GE was provid-
ed only as a non-functional prototype. 

3.3.2.6 Semantic Application support GE 

The main goal of the Semantic Web Application Enabler is to provide a framework for ontology engi-
neers and developers of semantically-enabled applications offering RDF/OWL management, storage 
and retrieval capabilities. Semantic Web applications stakeholders will benefit from this generic enabler 
that: 

 Provides an infrastructure for semantic web applications that support large scale applications in-
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cluding: metadata storage in RDF, publication of RDF triples, querying by SPARQL and infer-
ence. 

 Provides a framework for supporting methodologies and engineering processes related with 
metadata management and ontology development. 

The first release of this GE is still very limited, it has for instance no query support yet, but from the 

documentation the final goals seem to cover most of the semantic functionality of ENVIROFI. However, 

since the documentation of the post-initial-release functionality is very minimal (query support is not 

described at all yet, only shortly mentioned) it is hard to say much about this. 

 

It is recommended to wait with further possible use of this enabler until further functionality has been 

developed. 

3.3.2.7 Semantic Annotation GE 

Semantic Annotation GE aims at performing named entity recognition and semantic annotation for a 
given text. The basic Idea is to use an open-source language processor (Freeling) plus some custom 
software to identify the entities contained in the text to analyse. Once the entities (which are basically 
persons, places and organizations) are identified, the system searches into semantic triple stores and 
databases RDF information about those entities by means of SPARQL Queries. For each entity the 
systems offers the set of candidates found (if existing) each one with a related “score” giving an hint of 
the one who should be closer to the real meaning for the context given by the text. Once collected the 
results are returned in Json format. 

None of the ENVIROFI work packages deal with bodies of text that need to be semantically annotated, 
therefore the functionality of this GE is out of the scope of ENVIROFI. Possible use is foreseen for ex-
tended ENVIROFI applications, in the context of resource discovery, but it would depend on how well 
the GE works for annotating structured (XML) documents. 

It is not clear how (if at all) one can add his own semantic databases that should be queried, which 
would be a requirement for possible use in phase 2. It should at least be possible to select available on-
tologies that are maintained in an instance of the Semantic Application Support GE. 

3.3.3 Apps Chapter 

From the Apps chapter we provide recommendations related to the following 6 GEs, based on usage 
experience or evaluation: 

 Repository  (Evaluated) 

 Marketplace (Evaluated) 

 Light Semantic Composition Editor (Evaluated) 

 Ericsson Composition Editor (Evaluated) 

 WireCloud (Application Mashup) (Used for Biodiversity pilot, see also section 4.1.2.6) 

 Mediator (Evaluated) 

3.3.3.1 Repository GE 

The repository GE provides a consistent uniform API to USDL service descriptions and associated me-
dia files for applications of the business framework. A service provider can use the Repository to pub-
lish the description of various aspects of the service according to a uniform description language. 

The Repository GE (http://catalogue.fi-ware.eu/enablers/repository-sap-ri) is part of the platform for 
Service Ecosystems to handle core enablers and based on open standard interfaces such as the 
Linked Unified Service Description Language (USDL). The high-level architecture for service ecosys-
tems (See figure below, take for the FI-WARE wiki) should be understood as a blueprint. Some pieces 
of the architecture are still missing such as the Business Model Engine enabler that’s planned for future 
releases. The Repository enabler is then a central part of the Service Ecosystems, connecting to the 
Marketplace, Composition, and Business Model Execution enablers.  

http://catalogue.fi-ware.eu/enablers/repository-sap-ri
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Figure 12: Repository GE 

The low semantic level of the Repository makes it usage area neutral, therefore it can be used in 
ENVIROFI and more generally in environmental applications. However it strongly depends on USDL, 
and it appears actually designed for it (“The repository provides a consistent uniform API to USDL ser-
vice descriptions”). This makes the enabler tightly coupled with other FI-WARE services being “a core 
enabler of the FI-Ware Business Framework”. While this may be a point-of-strength in the FI-PPP view, 
it may be a strong limitation for environmental applications. The environmental domain includes a lot of 
different providers (from environmental agencies, to research centers, to citizens), different applica-
tions, and different communities. They have different requirements and different constraints, such as 
the need or obligation to provide services to existing infrastructure (e.g. INSPIRE, GEOSS, etc.). This 
constraints and obligations reflect in application developers including SMEs and single entrepreneurs. 
USDL may be too much a high-barrier for developers. The advantages in being compliant with FI-
WARE Business Framework might not compensate the greater complexity and possible loss of compat-
ibility with widespread environment informatics technologies. 

From the ENVIROFI viewpoint the Repository enabler would be aimed to host service offering descrip-
tions of ENVIROFI specific enablers. This would imply to create associated service offering for 
ENVIROFI enablers using the Linked USDL description format. Alternatively, it would be possible to set 
up a local instance of the repository enabler in for registering ENVIROFI enablers  Further investiga-
tions however are required to ensure mappings between ENVIROFI enablers and USDL descriptions, 
considering the need of specialized vocabularies in the geospatial and environmental application do-
main. Would other GEs be able to discover services registered in the Repository enabler using such 
environmental/geospatial vocabularies? Would other GEs be able to automatically understand such 
services to perform advanced tasks such as chaining services/enablers?  

The ecosystem of services/enablers supports the "service life-cycle", that is, registration, publication, 
composition, discovery as well as other data-centric functionalities such as mediators. The Marketplace 
enabler for instance provides functionality necessary for bringing together service offering and service 
demand. It supports service discovery as well as user-centric functionalities such as recommendation, 
review and rating of services. All in all, it represents a place to find desirable services from the user 
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point of view. It seems that the Marketplace "uses" the Repository enabler so that only those services 
that are registered in the Repository can be published in the marketplace enabler. On the other hand, 
service composition and mashup app enablers use the marketplace to discovery services for their com-
position and workflows. 

This is very much in line with the needs for service composition and mediation demonstrated by the 
WP3 oil spill service.  The difference is, however, that the input/output for typical environmental and ge-
ospatial services is data oriented with larger data sets with different standard representations such as 
usage of the OGC based standards like GML and/or netCDF.  In addition we have the situation that the 
services that will be composed normally are RESTful services such as the OGC WFS, WMS and WPS 
services.  

Past experiences with the adoption of enterprise solutions in the environmental domain are not encour-
aging (e.g. SOA frameworks, including SOAP), as they do not utilise well the RESTful services of the 
geospatial standards. It is, however, a possibility to develop such geospatial compositions, i.e. as 
demonstrated by the ENVISION project.  (www.envision-project.eu) . One remaining challenge is that 
the XML structures are rather large and complex, and the representations do not always follows valid 
forms according to XML schema representations.  

Mediation techniques may help to solve these issues (see ENVIROFI mediation enablers). 

3.3.3.2 Marketplace GE 

The concept of the Marketplace GE is in principle interesting for ENVIROFI. There are however some 
concerns that would need more investigation: 

 In the environmental domain spatial and temporal information is fundamental. E.g. a developer 
would like to find a weather model service which has high accuracy in the Mediterranean area. 
How much is this kind of query supported in the Marketplace? 

 One of the most relevant resources in the environmental domain is data. This implies that users 
are typically resource-oriented, preferring to describe data than the services used to access 
them. It is not clear if USDL might fully support this approach. E.g. how could a provider inform 
that he/she is offering datasets on the Mediterranean in netCDF format? 

 In the environmental domain several relevant resources (data, environmental models, transfor-
mation services) are produced, owned and used by organizations other than enterprises includ-
ing research centers, space and environmental agencies, public administrations, citizens. It is 
not clear how much they would be willing to provide a USDL description of their services (previ-
ous experiences in the geospatial domain with other standards were not successful). 

 In the geospatial domain there are already several standards for service discovery, description, 
chaining. Some of them (OGC WPS) are specifically tailored for geospatial resources. Why 
should the marketplace approach be preferred to the others? 

Mediation techniques may help to solve these issues. 

3.3.3.3 Light Semantic Composition Editor – COMPEL GE 

The tool is built around the Oryx tool which provides BPMN as a graphical language where a user can 
model service compositions. The tasks in a composition model needs to be annotated by the tool. Then 
a matchmaking algorithm will search for existing services that can fulfil the requirements/semantic an-
notations. The user needs to make a complete composition with connected control flow, annotate each 
task properly. Next, the user uses the tool to search for concrete matches of each task, and selects the 
one to bind to. 

This tool has the potential to meet the needs of ENVIROFI to easily, user-friendly specify a composition 
graph and search for appropriate concrete services to perform each task. However, there are some 
open issues. It seems to be a requirement that each concrete candidate service has to be annotated in 
order to be used. In what form is not clear to us? It would also be useful to select concrete non-
annotated services in cases where we know exactly which service to use. 

It is not specified anywhere how to model the data objects and data flow, neither the data transfor-
mations that normally are necessary in a service composition context. It is unclear how to add your own 
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ontology, how services are properly annotated, how to maintain the model repository and how to inte-
grate with the Marketplace GE so to search for the available services. 

3.3.3.4 Service Composition - Ericsson Composition Editor (ECE) GE 

The tool provides a graphical language where a user can model service compositions. Existing services 
can be added and maintained in a service explorer. This explorer will represent the individual, existing 
services that can be imported into a composition. The graphical workflow language supports start and 
end events and conditional branching. Data flow is only implicitly handled and it is unclear if parallel be-
haviour is supported. The Ericsson Composition Editor includes an execution engine to deploy and ex-
ecute finished compositions. 

According to the documentation it seems that the tool may be used to specify service compositions of 
existing WSDL-based services. It is unclear if parallel behaviour is supported and how to handle data 
flow and especially how to define data transformations. The latter is crucial to be able to use the tool. 
Also, lots of technical low-level details are needed to configure a service composition properly. This will 
make it hard to use in practice. 

Furthermore the graphical icons are non-intuitive; especially since rectangles are used for any type of 
construct (all control nodes and service calls etc.). The tool seems to provide numerous validation er-
rors so that an incorrect composition can be improved by the user until it is valid. 

3.3.3.5 WireCloud (Application Mashup) GE 

The WireCloud enabler is as web-based application for rapid development of mashable apps. It is 
based on the concepts of widget and operators. An operator enables the connection and interaction 
with remote services deployed elsewhere. Distinct backend services require dedicated operators. A 
widget is the user interface associated to the backed service. 

This GE was used in a proof-of-concept extension of the ENVIROFI-bio application (section 4.1.2.6). In 
this extension, the Environmental Georeferenced Observation Service SE generates FI-Ware conform 
events for certain classes of observations and submits these to Publish/Subscribe Context Broker GE. 
In the next step, the Application Mashup GE visualizes these events, and allows the user to perform 
simple Quality Assurance actions. The result of this action is stored as a new observation on Environ-
mental Georeferenced Observation Collection Service SE. 

The demo idea is explained in this video: https://www.youtube.com/watch?v=yEXlLQYq7s4   

3.3.3.6 Mediator – MediatorTI GE 

It aims to provide interoperability among different communication protocols and among different data 
models by allowing developers to define customized protocol and data transformations. 

The possibility to have specific data and protocols transformations on demand is attractive for 
ENVIROFI. There are however some concerns that would need more investigation: 

 In the environmental domain, spatial and temporal information is fundamental. Some environ-
mental data models are either complex or are not based on XML format. How should the media-
tor (mostly as XSLT transformation) approach to them?  

In the geospatial domain there are already several OGC-based services instances that do not follow the 
SOAP protocol but a hybrid REST/RPC communication protocol. How should the mediator approach to 
them? 

3.3.4 Security Chapter 

From the Security chapter we provide recommendations related to the following GE, based on usage 
experience or evaluation: 

 Identity Management  (Used in all ENVIROFI pilots, see sections 4.1.2.2 and 4.2.2.5) 

3.3.4.1 Identity Management GE 

This Generic Enabler (http://catalogue.fi-ware.eu/enablers/identity-management-gcp) facilitates the user manage-
ment and authorization functionality in the ENVIROFI biodiversity scenario. 

https://www.youtube.com/watch?v=yEXlLQYq7s4
http://catalogue.fi-ware.eu/enablers/identity-management-gcp
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It is used to register a user and also for login-in process (section 4.1.2.2). Also the registration via Google Account 
was tested, but there is no working way to do the registration of a user inside the Application. It’s just possible to 
close the App and use a browser. 

3.3.5 IoT Chapter 

For the IoT chapter we have faced the situation that there are other technologies which are partially 
overlapping. In particular the environmental community has a history of using the OGC Sensor Web 
standards, but also other IoT technologies have emerged lately. The ENVIROFI Phase I project did 
not use IoT or sensors in the pilots, but this would be important for later phases and other environ-
mental proects. An analysis of the IoT chapter versus related technologies is provided in the end of 
Annex A.  

3.4 Environmental Specific Enablers 

ENVIROFI projects define the Specific Enablers (SEs) as a reusable and commonly shared functional 
building blocks serving the environmental and geospatial usage area. The initial list of 30+ SEs was in-
troduced in to the Consortium restricted Deliverable D5.2.2 and reflects the generalization of the specif-
ic requirements from WP1, WP2 and WP3 as well as the requirements inherited from wider initiatives 
such as GMES and INSPIRE. They were broken into six thematic groups based on the type of func-
tionality and role they provide: 

 Harvesters, connectors and mediators: collection of brokers, connectors and mediator services 
which support protocols and data models found in the environmental domain. This thematic 
class of specific enabler is there to facilitate easier interoperability between specific enabler ser-
vices, encouraging agile and flexible service composition in the Future Internet. 

 Geo-referenced data collection applications: geo-referenced observation and sample data is key 
in the Environmental Usage Area. The services in this thematic class provide ways to record and 
archive geo-tagged measurements for later use by other specific enablers such as fusion ser-
vices. The enablers in this class are designed to support crowd sourcing of environmental 
measurements from mobile citizens. 

 Semantic tagging tools: tools and services that provide support for semantic enrichment of envi-
ronmental data streams and sources. This thematic class includes environmental domain ontol-
ogy support, harvester services and linked data services allowing uncertainty annotation of exist-
ing measurement resources.  

 Fusion tools for heterogeneous data sources: heterogeneous environmental data fusion services 
operating at different semantic levels. This thematic class includes pre-processing, feature ex-
traction, situation assessment and prediction services, preparing and aggregating environmental 
data into formats suitable for use by human end users and automated services such as alert 
services. 

 Event detection and notification services: services which provide a variety of notification mecha-
nisms compatible with the environmental geospatial standards and protocols. 

 Geospatial data provisioning and storage: services related to the provisioning and storage of en-
vironmental observations and measurements. This category includes a number of existing open 
source environmental services (e.g. from 52°North) that have gained traction in the environmen-

tal geospatial community. 

The Figure 13 shows the relationship between the environmental architecture layers and the enabler 

categories. 
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Figure 13: Relationship between architectural layers and enabler categories 

Wherever possible, the specific enablers were designed to be environmental application neutral and re-
use the established standards for service interfaces and data encodings. Moreover, the defined SEs re-
flects the broad vision of the FI-enablement of the Environmental Usage Area, above and beyond the 
scope of the ENVIROFI pilots.  

Consequently, not all of the initially planned SEs were actually developed within the project: SEs from 
the geospatial data provisioning and storage group already existed and were re-used without changes; 
those from the event detection and notification services group were replaced by equivalent GEs; and 
the SEs from the semantic tagging tools group were mostly left at the specifications level due to low 
priority and overlaps with the FI-Ware GEs. Main new developments within ENVIROFI therefore con-
cern the SEs from the “geo-referenced data collection” and “data fusion” groups. Also same external 
developed enablers, most notable ERDDAP, were recognized as useful in Environmental Usage Area 
and implemented in marine pilot application. 

The list of the SEs either inherited or developed in the project and their implementation status is availa-
ble on http://catalogue.envirofi.eu and presented later in the section 3.4.5 on usability of SEs.  

3.4.1 Storing, finding and accessing the observations 

The main role of the SEs belonging to the geospatial data provisioning and storage group, as well as of 
the SEs from the harvesters, connectors and mediators group is to assure the geospatially annotated 
data can be easily encoded, stored, queried, accessed, exchanged between various SEs and visual-
ized in applications. 

This is a well-established functionality within the Environmental Usage Area, and ENVIROFI proposes 
to re-use the standardized service and encodings of the Environmental Usage Area within the FI con-
text rather than developing the new solutions within the FI context. Most notably, our recommendations 
are to use: 

 OGC Sensor Observation Service (SOS) and O&M encoding for the data (observations) with 
temporal and spatial context 

 OGC Web Feature Service for structured geospatial data with weak or no temporal dependen-
cies 

 Either the OGC Web Coverage Service (WCS) or SOS service capable of serving the coverage 
data for the very large sets of geospatial data. This could for instance apply for the two-
dimensional observations originating from the earth-orbiting satellites or the results of the spa-
tial/temporal data interpolation. 

The role of the SEs in the “harvesters, connectors and mediators” group is to assure such data can be 

http://catalogue.envirofi.eu/
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easily found and used in various applications. This includes: 

 Discovery Broker SE: a service to perform geospatial queries towards the observation registries 
and inventories registered in the ENVIROFI system. The component is able to connect existing 
observatories, and systems (e.g. GEOSS, INSPIRE, etc.). 

 Access Broker SE: a service to access observations provided by heterogeneous sources and 
services. This SE can reprocess and homogenise the data from various sources (same resolu-
tion, coordinate reference system, etc.). The SE supports resampling, interpolation, and projec-
tion through external services. 

 Discovery Augmentation Component SE:  a service which accepts semantic queries, expands 
them into multiple geospatial queries, and collects the answers from the underlying geospatial 
services. It supports multilingualism (through multilingual thesauri), concept-based queries 
(through ontology services), and geospatial extended queries (through gazetteers). 

 Download and Transcoding of Sensor Data Service SE: provides a common interface for ac-
cessing and downloading data from different environmental data sources, and transcoding 
them into an OGC compatible format. Downloads can be on-demand or scheduled to run regu-
larly. The downloaded datasets are imported into backend databases and can be easily used 
for subsequent data processing (e.g. by data fusion SE's). 

 ERDDAP Environmental Research Division’s Data Access Program (developed by the National 
Oceanic and Atmospheric Administration – NOAA of the USA) is a data server which providers 
the users with a simple and consistent way to download subsets of scientific datasets in com-
mon file formats and make graphs and maps. It can be used as access service for own data, or 
as a mediator capable of transforming the data and re-publishing it through different types of 
data servers (OPeNDAP, THREDDS, SOS, WMS,..). Coverages can be made available via 
griddap and WMS, tabular data via tabledap and SOS, and a great variety of data in different 
formats can be generated and downloaded using the ERDDAP-specific RESTful query inter-
face. 

The SEs pertinent to these two groups are well-established within the Environmental Usage Area and 
can be used “as is” or with modest adaptation efforts in different applications. Consequently, very little 
effort has been invested in their development and testing within ENVIROFI. 

To this group of enablers belong also connectors, which act as plug-in modulus for other enablers (in 
particular for Observation Collection Service SE) rather than standalone software. They extend the 
functionality of these enablers and allow them to read and write data from external services and other 
enablers. Initially, five connectors were planned, but only three were developed and used in WP1 and 
WP2 pilots. In all three cases, the connectors were implemented with minimal effort for use in particular 
pilots and no attempt at developing robust general-purpose software was made.   

3.4.2 Crowdtasking and participative sensing  

The SEs from the geospatial data provisioning and storage group, in particular the Sensor Observation 
Service (SOS) provide a sound base for storing and retrieving the observations from various types of 
sensors and observation-generating models. The SEs from the geo-referenced data collection applica-
tions group provide similar functionality for mobile crowdsourcing and crowd tasking applications where: 
(1) most of the observations are provided by mobile citizens (human sensors) rather than by the hard-
ware sensors; (2) the type of contributed observations and their quality greatly varies over time; and (3) 
the network connections are unreliable and occasionally may not be available at all. 

The core of the ENVIROFI geospatial data provisioning and storage group is the Mobile Data Acquisi-
tion Framework (MDAF), which consists of the following there SEs: 

 The Environmental Georeferenced Observation App SE is a generic and easily extensible mo-
bile App providing typical use cases for the visualization and acquisition of environmental data. 
This application intends to enable a human user to act like a sensor, i.e. to fill information on 
observation(s) into a system. This new information can be combined with other sensor data by 
means of data fusion and modeling. The observations are stored as temporal and geospatial 
annotated data objects, locally on the smartphone and transferred via Proxy Service SE to the 
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Collection Services SE view/report/alert functionality which is illustrated on Figure 14 . 

 The Environmental Georeferenced Observation Proxy Service SE can replicate a subset of da-
ta relevant for the user

2
 to a remote database and implements the same service interfaces as 

the Observation service SE. The proxy is used to improve the reliability of the service over un-
reliable networks. 

 The Environmental Georeferenced Observation Collection Service SE handles the observation 
heap generated by users and automated services. It generates the application specific views on 
the data, notifies the users of new OOIs, observations and requests for additional actions and 
coordinates the activities and data flows among backend services.  

MDAFs’ data model is similar to OGC O&M, but the service interface is RESTful and the data is encod-
ed as GeoJSON rather than in XML. Feasibility of encoding this data in O&M and accessing it over 
OGC Sensor Observation Service, as well as the feasibility of encoding the data in FI-Ware compliant 
form and interacting with the FI-Ware event processing and dispatching GEs have been demonstrated 
in ENVIROFI. 

 

Figure 14: Three main use cases pertinent to mobile VGI application [71] 

 

Typically, the MDAF SEs are used together to realize mobile volunteered geographic information (VGI) 
applications which combine the local situation awareness, crowdsourcing of the observations (participa-
tory sensing) and tasking of the volunteers to provide additional information and to assess the quality of 
the already provided observations. The framework facilitates integration of data and processing capabil-
ities realized by third party services and provides a way to push alerts and tasks requests to selected 
users. Three main use cases pertinent to mobile VGI applications are illustrated in Figure 14. 

As illustrated in Figure 15, the Environmental Georeferenced Observation Collection Service SE also 
features an internal event handler and processing modules. These modules have one major advantage 
over external enablers: they can easily access the users’ information which is not disclosed to the rest 
of the world in order to protect users’ privacy – in particular the information on the geographic areas the 
user is interested in. As a consequence, the MDAF-based VGI applications can push the alerts and 
task requests to a subgroup of users which is interested in this information without monitoring the users’ 
current location. 

                                                      

2
 The “data relevant for the user” is defined as a subset of the data pertinent to user-defined Areas of Interest (AOIs). 
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Figure 15: MDAF implementation architecture (Havlik et al. 2013) 

 

Similar functionality is covered by Environmental Georeferenced Image Sample Archive Service SE, 
which allows user and expert uploads of annotated image sample data, including species class labels, 
temporal and spatial references as well as other environmental specific asset characteristics. This ser-
vice provides integration for crowd sourcing of environmental sample images via existing web 2.0 geo-
tagged image upload apps. 

 

Figure 16: MDAF / Image Archive / Leaf classifier architecture 

3.4.3  Assessing data meaning and information quality 

The meaning and quality of the observations can vary considerably depending on the source and 
method used to obtain them, as well as on the measures taken to assess and improve the data quality. 

Assessing and improving of the data quality in ENVIROFI VGI applications relies on a generalization of 
the consensus building principle shown in Figure 17. 
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Figure 17: Consensus building in VGI applications [71] 

Whenever a new observation is made, other users interested in the area are notified and asked for con-
firmation. The observation is considered confirmed if a majority of users agree, but the exact algorithm 
is considered application-specific and can be tuned over time. These “other users” can also be auto-
mated processes. Examples of such processes are the Leaf Image Classification SE and the Image 
Quality Assessment SE. 

 Environmental image sample classification service SE classifies unlabelled images using envi-
ronmentally specific labelled training sets and any available auxiliary contextual and geo-spatial 
information. This service also prepares and manages expert labelled training image signatures 
required by the image classification algorithms deployed. The underlying choice of image clas-
sification algorithm is specific to each environmental domain (i.e. a leaf image classifier for the 
WP1 pilot). When classifying new unlabelled images an image signature is calculated, and 
compared to the labelled training set of known image signatures using classification algo-
rithm(s) chosen for their suitability to the environmental domain. The result is a high quality set 
of possible image labels with associated confidence values. 

 CrowdSourced sample quality assessment service SE supports automated image quality 
checking using sample-specific quality metrics. The presence of blur, off-centred images, colour 
saturation, low resolution and more is checked. Specific quality metrics can be plugged in, 
which are usually domain and image processing application specific. Automatic quality check-
ing can be used to monitor large volumes of crowd-sourced samples and filter out incompatible 
and poor quality images to reduce the number of samples later passed on for manual checking. 

For example, in the ENVIROFI biodiversity pilot (see section 4.1), each observation of the “leaf image” 
type is automatically checked for image quality (e.g. too much blur, bad colour saturation etc.) and then 
classified against a library of known leaf images. Automatic labeling can help human experts in review-
ing of the observation collections, e.g. by identifying the poor images and unusual outliers. Figure 18 il-
lustrates the integration of the Image Sample Classification SE, Quality Assessment SE and Image Ar-
chive SE in ENVIROFI VGI applications. 

 

Figure 18: Use of Image Classification SE in VGI applications [71] 

ENVIROFI image classifier prototype has a training set of 54 tree leaf species, each with about 30 leaf 
images making a total of about 1600 expert labeled leaf images. The image archive service allows us-
ers to do leaf image and metadata management. The leaf metadata labels are mapped to standard bio-
diversity domain ontology concepts, such as the TaxMeOn ontology, and the user interface includes 

Image Classifier SE
Quality Assessment SE

classify & check images

Image Archive SE
manage images

MDAF server
mobile acquisition

General User
leaf images

metadata (e.g. geotag)

Expert
leaf species

manual assessment



 
D4.4 Final Recommendations for Environmental Enablers 

 

 

Copyright © 2013 ENVIROFI Consortium Page 45 of 208 

 

multi-lingual support (English and Italian at present) to help end users navigate leaf images in their own 
language using common species names as opposed to just scientific species names (i.e. Latin names). 
Login to the image archive is performed using either an OpenID or the FI-WARE Identity Management 
GE and the image archive can be queried using the FI-WARE Media Enhanced Query Broker GE. 

Similar principle can also be applied to automated observations originating from the hardware sensors. 
Due to a much volume of observations, the QA in such applications has to primarily rely on automated 
processes, but volunteers or experts can be consulted for a part of observations which were tagged as 
“suspicious” or otherwise worth a closer examination by automated processes.  

 Environmental asset analysis service for geo-referenced sample archives SE spatially analyses 
phenomenon datasets against a spatial region, temporal range and set of matching threshold crite-
ria. The resulting spatial geometry matches are turned into both a visible format and knowledge 
assertions useful for executing rules. This service can make use of other SE's, such as the envi-
ronmental sample archive and the spatial-temporal data fusion service, as well as external domain 
knowledge bases. Examples of asset analysis are reporting habitat occurrence within a leaf image 
dataset and assessing safe operating windows for marine maintenance operations based on 
health and safety rules. 

3.4.4 Filling the data gaps 

Due to the organizational and budgetary limitations, the available information on the environment is in-
evitably incomplete, and in many use cases needs to be completed through spatial and temporal inter-
polation and extrapolation of the existing data.  

The required information can be estimated in a variety of ways, ranging from a simple linear interpola-
tion of the values from the nearest available observations to complex models taking into account the 
meteorological conditions like wind direction and rainfall as well as the positions of buildings, roads and 
known pollution sources in the vicinity. Such models are often written in specialised modelling lan-
guages, like MATLAB or R, and are usually not developed with a service-oriented architecture in mind.  

The Fusion4Decision (F4D) SE provides a convenient way to access these models using the standard-
ised OGC services Sensor Observation Service (SOS) and Sensor Planning Service (SPS). SPS is 
used to specify parameters start and stop model runs and monitor the progress, and the results are 
made available using SOS. In this framework the model is viewed as a sensor and the model results 
are viewed as observations. This allows us to run the integrated models on demand, for the region the 
user is interested in, and also to feed the models with the data from different providers distributed over 
several third party servers. The F4D system allows domain experts to develop their models in the mod-
elling environment they are familiar with, while still having the option of making those models available 
as a web service with a standardized interface. 

Another example of a service capable of filling the data gaps is the Environmental Spatial Temporal Da-
ta Fusion Service SE. This SE supports on-demand aggregation of multiple heterogeneous environ-
mental data sources and creates a fused spatial-temporal result set. Several backend processes, each 
working at different levels of fusion can be controlled using SPS:  (1) a pre-processing process cleans 
the data and process domain-specific input data; (2) an aggregation process collates heterogeneous 
datasets into a single table; (3) a temporal fusion process ensures a continuous set of time slices is 
available within the temporal range of interest; and finally (4) a radial-basis function process is applied 
to spatially fuse maps for the spatial region of interest at each time slice within the temporal range of in-
terest. The final result set is a spatial-temporal dataset with numeric data which can also be post-
processed and visualized as map overlays. 

3.4.5 Usability of SEs  

As explained above, the ENVIROFI considered the requirements beyond the needs of the tree pilot ap-
plications and consequently defined more SEs than actually needed and used in this project. Some of 
these SEs already exist independently from ENVIROFI and FI-PPP, while others were specified in an-
ticipation of the development in the future FI projects. Therefore the maturity landscape is very different, 
as Table 5 shows. Following values of the final validation assessment suggest the possible usability of 
the enablers beyond the ENVIROFI: 
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 MATURE, extensible: the enabler is fully working not requiring any further development. It can 
be extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete: the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering 
activity for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives. 

 ABSTRACT: the enabler has been designed but not developed yet.  

Due to very heterogeneous level of development of specific enablers, the evaluation process was not 
performed with the same performance. The detailed evaluation process as foreseen in the template 
(see Annex B: Validation of Specific Environmental Enablers) was not able for the enablers in prototype 
phase or even on the design level. Some of the initially planned enablers should be developed in sec-
ond phase which was late obsoleted. However, in this chapter we are providing our best knowledge on 
each of them and all experiences collected both, in and out of ENVIROFI project. 

 
Project 
internal 

code 

Specific Enabler  
Name & link to ENVIROFI catalogue Maturity  

Used / 
Tested in 

 
Validation 

report 

WP5-SE-
MED-1 

Discovery Broker 
http://catalogue.envirofi.eu/enablers/discovery-broker 

Mature, 
extensible 

Biodiversity pilot  
& GEOSS 

annex 9.2 and 9.3 

WP5-SE-
MED-2 

Discovery Augmentation Component 
http://catalogue.envirofi.eu/enablers/discovery-

augmentation-component 

Mature, 
extensible 

GEOSS  

WP5-SE-
MED-3 

Access Broker 
http://catalogue.envirofi.eu/enablers/access-broker 

Mature, 
incomplete 

Biodiversity pilot  
& GEOSS 

annex 9.2 and 9.3 

WP5-SE-
MED-4 

Connector SOS  Working 
prototype  

PEIS pilot annex 9.4  

WP5-SE-
MED-5 

Connector WCS 
Abstract Not needed 

 

WP5-SE-
MED-6 

Connector WFS  
Prototype Biodiversity pilot 

Used for data import 
from Vienna tree 

catalogue 

WP5-SE-
MED-7 

Connector WMS 
Abstract Not used 

Directly called from 
application 

WP5-SE-
MED-8 

Connector toolbox Mature, 
incomplete 

PEIS pilot annex 9.5 

WP5-SE-
MED-9 

Mediator – SOS 

 
Usage dropped 

 

WP5-SE-
MED-10 

Mediator – Fusion toolbox 

Abstract Not used 

Support for federated 
queries is not 

implemented due to a 
shift in focus towards 
integration of GEs. 

WP5-SE-
MED-11 

Download and Transcoding of Sensor Data Service 

http://catalogue.envirofi.eu/enablers/download-and-
transcoding-of-sensor-data-service 

Working 
prototype 

Marine pilot 
Integrated in WP5-

SE-FUSION-1 

 ERDDAP – Access Broker & Mediator 

Environmental Research Division’s Data Access 
Program 

http://catalogue.envirofi.eu/enablers/errdap-access-
broker-and-mediator 

Mature 

Marine pilot; 
developed by 

National Oceanic  
and Atmospheric 
Administration of 

the USA 

annex 9.16 

http://catalogue.envirofi.eu/enablers/discovery-broker
http://catalogue.envirofi.eu/enablers/discovery-augmentation-component
http://catalogue.envirofi.eu/enablers/discovery-augmentation-component
http://catalogue.envirofi.eu/enablers/access-broker
http://catalogue.envirofi.eu/enablers/download-and-transcoding-of-sensor-data-service
http://catalogue.envirofi.eu/enablers/download-and-transcoding-of-sensor-data-service
http://catalogue.envirofi.eu/enablers/errdap-access-broker-and-mediator
http://catalogue.envirofi.eu/enablers/errdap-access-broker-and-mediator
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 ERDDAP – Query Broker 

http://catalogue.envirofi.eu/enablers/erddap-query-
broker 

Mature Marine pilot annex 9.16 

WP5-SE-
GEO-1 

Environmental Georeferenced Observation Service 
(the MDAF backend)  

http://catalogue.envirofi.eu/enablers/environmental-
georeferenced-observation-service 

Prototype  
Biodiversity pilot & 

PEIS pilot 
annex 9.6 

WP5-SE-
GEO-2 

Environmental Georeferenced Observation Catalogue 
Service  

 Usage dropped  

WP5-SE-
GEO-3 

Environmental Georeferenced Observation Retrieval 
Service 

 Usage dropped  

WP5-SE-
GEO-4 

Environmental Georeferenced Observation 
Identification Service Prototype Biodiversity pilot 

Integrated in WP5-
SE-GEO-1 to trigger 

external services  

WP5-SE-
GEO-5 

Environmental Georeferenced Observation 
Visualization Service 

  
Planned as extension 

of WP5-SE-GEO-1 

WP5-SE-
GEO-6 

Environmental Georeferenced Observation Operating 
Service 

Abstract  
Planned as extension 

of WP5-SE-GEO-1 

WP5-SE-
GEO-7 

Environmental Georeferenced Image Sample Archive 
Service 

http://catalogue.envirofi.eu/enablers/environmental-
georeferenced-observation-service 

Mature, 
extensible  

Biodiversity pilot annex 9.7 

WP5-SE-
GEO-9 

Crowd-sourced Sample Quality Assessment Service 

http://catalogue.envirofi.eu/enablers/crowdsourced-
sample-quality-assessment-service 

Prototype Biodiversity pilot 
Integrated in WP5-

SE-FUSION-2 

WP5-SE-
GEO-10 

Environmental Georeferenced Observation Proxy 
Service 

http://catalogue.envirofi.eu/enablers/environmental-
georeferenced-observation-proxy-service 

Working 
prototype 

Biodiversity & 
PEIS pilots 

annex 9.8 

     

WP5-SE-
GEO-11 

Environmental Georeferenced Observation App 
http://catalogue.envirofi.eu/enablers/environmental-

georeferenced-observation-app 

Working 
prototype 

Biodiversity pilot annex 9.9 

WP5-SE-
TAG-8 

Uncertainty Annotation of Environmental Data Service 

Abstract Not used 

No datasets with 
uncertainty annotation 
were available in time 

of development  

WP5-SE-
FUSION-1 

Environmental Spatial Temporal Data Fusion Service 
http://catalogue.envirofi.eu/enablers/environmental-

spatial-temporal-data-fusion-service 

Mature, 
extensible 

Marine pilot annex 9.10 

WP5-SE-
FUSION-2 

Environmental Image Sample Classification Service  

http://catalogue.envirofi.eu/enablers/environmental-

image-sample-classification-serviceError! 
Hyperlink reference not valid. 

Mature, 
extensible 

Biodiversity pilot annex 9.11 

WP5-SE-
FUSION-4 

Environmental Asset Analysis Service for 
Georeferenced Sample Archives 

http://catalogue.envirofi.eu/enablers/environmental-
asset-analysis-service-for-georeferenced-sample-

archives 

Prototype Not used 

Backend tool which 
create spatial map of 

image archive 
datasets is not stand-

alone enabler 

WP5-SE-
FUSION-5 

Areas Classification Service 

http://catalogue.envirofi.eu/enablers/affected-areas-
identification-service 

Mature Not used annex 9.12 

WP5-SE-
FUSION-6 

Oil Spill Prediction Service 
 Marine pilot annex 9.13 

WP5-SE-
FUSION-7 

Fusion4Decision  

Environmental Model-based Fusion Service 

http://catalogue.envirofi.eu/enablers/fusion4decision 

Prototype PEIS pilot annex 9.14 

http://catalogue.envirofi.eu/enablers/erddap-query-broker
http://catalogue.envirofi.eu/enablers/erddap-query-broker
http://catalogue.envirofi.eu/enablers/environmental-georeferenced-observation-service
http://catalogue.envirofi.eu/enablers/environmental-georeferenced-observation-service
http://catalogue.envirofi.eu/enablers/environmental-georeferenced-observation-service
http://catalogue.envirofi.eu/enablers/environmental-georeferenced-observation-service
http://catalogue.envirofi.eu/enablers/crowdsourced-sample-quality-assessment-service
http://catalogue.envirofi.eu/enablers/crowdsourced-sample-quality-assessment-service
http://catalogue.envirofi.eu/enablers/environmental-georeferenced-observation-proxy-service
http://catalogue.envirofi.eu/enablers/environmental-georeferenced-observation-proxy-service
http://catalogue.envirofi.eu/enablers/environmental-georeferenced-observation-app
http://catalogue.envirofi.eu/enablers/environmental-georeferenced-observation-app
http://catalogue.envirofi.eu/enablers/environmental-spatial-temporal-data-fusion-service
http://catalogue.envirofi.eu/enablers/environmental-spatial-temporal-data-fusion-service
http://catalogue.envirofi.eu/enablers/environmental-asset-analysis-service-for-georeferenced-sample-archives
http://catalogue.envirofi.eu/enablers/environmental-asset-analysis-service-for-georeferenced-sample-archives
http://catalogue.envirofi.eu/enablers/environmental-asset-analysis-service-for-georeferenced-sample-archives
http://catalogue.envirofi.eu/enablers/affected-areas-identification-service
http://catalogue.envirofi.eu/enablers/affected-areas-identification-service
http://catalogue.envirofi.eu/enablers/fusion4decision
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WP5-SE-
NOT-1 

Alert Notification Service  
http://catalogue.envirofi.eu/?q=enablers/alert-

notification-service 
Abstract 

Not used, part of 
functionality 

replaced by GEs 
annex 9.15 

WP5-SE-
NOT-5 

Sensor Event Service 

Mature 

Usage dropped in 
order to better 
understand the 
similarities and 

differences 
between OGC and 

FI-WARE event 
processing 

services (replaced 
by GE) 

Part of OGC event 
processing (SE-OGC-

2) and dispatching 
stack, and similar 
nature to Complex 

Event Processing GE, 
known to work well 

with geospatial events 
(observations) 

WP5-SE-
OGC-1 

OGC Charting Services 

Mature 

Various existing 
charting services 

were used to 
provide 

background map 
layer in all pilots. 

Alternative1: WMS 
serves the fused 
AQ coverage in 

PEIS; Alternative 
2:not needed to 
host own map 

services 

Enabler refers to a 
group of standardized 
services which can be 
used for serving of the 

2-D coverages, 
containing geospatial 
information of various 

types and can be 
visualized as map. 

WP5-SE-
OGC-2 

OGC Processing Services 
Mature used  

WP5-SE-
OGC-3 

OGC Storage Services  
 Mature used  

 ERDDAP’s  – Web Map Service 

(OGC standard) 

http://catalogue.envirofi.eu/enablers/erddap-ogc-
services 

Mature  Marine pilot annex 9.16 

Table 5: SEs currently used in ENVIROFI, or believed to be useful in the future 

 

http://catalogue.envirofi.eu/?q=enablers/alert-notification-service
http://catalogue.envirofi.eu/?q=enablers/alert-notification-service
http://catalogue.envirofi.eu/enablers/erddap-ogc-services
http://catalogue.envirofi.eu/enablers/erddap-ogc-services
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4  Enablers in Environmental Application: Within ENVIROFI  

This section presents the ENVIROFI experiences with the use of the generic and specific enablers in 
three ENVIROFI pilots pertinent to the Terrestrial, Atmospheric and Marine environments. At the start of 
each sub-section, we give a short introduction of the pilot, followed by an overview of the pilot’s archi-
tecture and a discussion of the use, current usability and potentials of various SEs and GEs used in this 
pilot. More information on each of the pilots can be found in pilot validation documents D1.5, D2.5 and 
D3.5. These, and all other public deliverables of the ENVIROFI project can be downloaded from the 
ENVIROFI web site (http://www.envirofi.eu/).    

4.1 Biodiversity Pilot (WP1) 

ENVIROFI Work Package 1 “Bringing Biodiversity into the Future Internet” focuses on the use of Future 
Internet technology for survey, analysis, quality assurance, persistence and dissemination of biodiversi-
ty data. The main GUI of the ENVIROFI-Bio application is mobile App which is illustrated in the Figure 
19 below. The app can be downloaded from ENVIROFI catalogue 
(http://catalogue.envirofi.eu/applications). 

 

Figure 19: Mobile GUI interface of the ENVIROFI-Bio application 

The application generates an overall (biodiversity) situation picture by integrating the validated data 
from various sources (open data of Vienna and Tuscany, Long Term Ecological Research data for the 
UNECE Integrated Monitoring Site Zöbelboden) with the information provided by mobile citizens and 
the information generated by automated ENVIROFI services.  

The biodiversity information is presented to the user, either based on the user's current location or on 
the area of interest. The data can be filtered based on the user's interests, and displayed either in tabu-
lar form or using the interactive maps.  

The user can also provide new data to the system, which is then made available to a wider audience. In 
addition, the user can provide additional information and feedback on existing data, thus making the 

http://www.envirofi.eu/
http://catalogue.envirofi.eu/applications
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available data more robust. Thus, the users can improve the environmental situation awareness 
through provision of the additional observations.  

Finally, the ENVIROFI-BIO application can automatically inform the mobile users about new biodiversity 
observations in their neighbourhood and in the areas of their interest. Through the dynamic nature of 
the ENVIROFI BIO App, the users are more motivated to provide additional observations and occur-
rence records, as well as to assess the quality and validity of the data provided by other users. Unique 
characteristics of this app, as compared to other biodiversity crowdsourcing and situation awareness 
apps include: 

 Aligned with the requirements of the Long Term Ecological Research (LTER) Network (de-
veloped and tested in cooperation with LTER Austria) 

 Robust offline mode, allowing the app use abroad and in the areas with no network coverage. 

 “Areas of Interest”, allowing users to quickly reference the areas they are interested in and au-
tomatically receive information on new observations in these areas. 

 Automated linking of the species names with TaxMeOn biodiversity ontology (in addition to the 
Latin species names, common names are currently available in German and Italian). 

 Possibility to programmatically combine background data, user-contributed observations and 
assessments and automatically produced assessments (leaf recognition and habitat service) in-
to “best guess” results. 

 Highlighting of the new occurrence reports and observations which need to be validated by the 
users. This information is shown only to users that are likely to provide good input based on 
their declared interests in some areas and on their current position. 

The software testing has been primarily fokused on three geographic locations posing different use 
cases: in each of these use cases the same software was utilized to achieve slightly different goals: 

Vienna Trees use case utilizes the data provided under the city of Vienna’s Open Government Data in-
itiative, and holds all registered trees contained within the tree cadastre of the City of Vienna. This area 
was used mainly for development and testing of the application by AIT developers and other ENVIROFI 
team members. 

Citizens in Tuscany use case (Firenze Trees, Interest Groups, Tourism and Forestry Pilot) extended 
the application testing to rural areas. ENVIROFI partner CNR organised several test campaigns involv-
ing the biodiversity professionals, foresters and engaged amateur scientists in the city of Florence and 
in the southern Tuscany. This use case also provided most of the leaf samples for testing of the leaf 
recognition algorithm which was developed by IT-INNOV. 

Long Term Ecological Research (LTER) use case tested the biodiversity application in the scientifi-
cally context, where various attributes pertaining to trees are regularly monitored over a long time peri-
od. For this purpose, the EAA organised the application testing by LTER scientists in the Zöbelboden 
area. In order to assure the usability in LTER context, we have imported the initial data set from the 
MORIS (Monitoring Research Information System) database, which is used for the administration and 
storage of all data collected at the LTER Site Zöbelboden and extended the WP1 data model and the 
application user interface all parameters relevant to LTER scientists. 

4.1.1 Architectural overview  

The Biodiversity pilot is by far the most complex ENVIROFI application in terms of the number of in-
volved specific and generic enablers. The main elements of the biodiversity application are shown in 
Figure 20. 

 Initial occurrence data is provided by open data servers of Vienna and Florence. LTER data 
has been imported from a file previously generated from the MORIS database. 

 Background maps are also provided by external services. The Open Layers JavaScript client-
side library, which is used in WP1 application, supports all major map services, including OGC 
WMS, OGC WFS and the Tile Map Service which is used by OpenStreetMap 
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 Additional background information required by the application is provided by the biodiversity on-
tology service and by Google’s elevation service 

 The central VGI functionality is provided by the three “Georeferenced Observation” enablers 
(see section 3.2.2) 

o The mobile app (Georeferenced Observation App SE) provides users with a possibility 
to view existing observations and report new species occurrences and observations on 
these objects of interest. It also facilitates the quality assurance process by highlighting 
new observations which need to be validated by the users 

o The Backend server (Georeferenced Observation Collection Service SE) combines the 
observations provided by users with those provided by external data sources and 
ENVIROFI SEs and coordinates the work of all other GEs, SEs and external services 
involved in this application 

o The Georeferenced Observation Proxy SE assures the mobile application can be used 
in offline mode 

  In addition to the VGI mobile App, the biodiversity application offers two web-GUI interfaces: 

o The Web-GUI of the Georeferenced Image Archive Service SE allows users to manual-
ly classify leaf images. 

o The ENVIROFI web mashup application, which was realised using the Wirecloud GE, 
allows manual assessment of the observation quality and demonstrates the feasibility 
and usability of FI-enabled environmental applications. 

 The Image classification and eHabitat SEs demonstrate two techniques which can be used for 
the automated quality assessment of observations. Image sample classification assesses the 
optical quality of the images, whereas the eHabitat service assesses the probability of the re-
ported species occurrence in the local habitat.  

 The Image sample classification service SE also demonstrates the automated interpretation of 
the meaning of the observations for the specific case of the leaf images. 

In addition to the already mentioned Wirecloud Application Mashup GE, the WP1 application tested and 
integrated the following Generic Enablers: 

 The Identity Management GE for User authorisation and authorization 

 The Pub/Sub Broker for exchanging of events (observations) between the MDAF and the 
mashup application.  

 The Cloud Storage GE for storing and accessing large binary objects (images) 

We also intended to use the Location Platform GE to verify users’ reported position. Unfortunately, the 
Location Platform was not fully functional and therefore eventually dropped from the WP1 application. 
Likewise, we dropped the idea of using the Complex Event Processing GE (CEP) for post-processing of 
the observations because it lacked support for geospatial processing. 
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Figure 20: Service architecture of biodiversity pilot 
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4.1.2 Integrated enablers 

This section provides more information on the usability and development status of the specific and ge-
neric enablers used in the ENVIROFI-BIO application prototype. Full assessments of the GEs and SEs 
utilized in this application prototype are available in the annex documents. 

4.1.2.1 WP5-SE-GEO-11 Environmental georeferenced observation app 

This enabler is a robust hybrid
3
 mobile application allowing the user to visualize existing observations in 

predefined Areas of Interest, submit new observations and receive alerts about new events (observa-
tions) in these areas. The application is built on top of the PhoneGap framework and thus believed to 
be easily portable to all major mobile platforms, but the development and testing has been performed 
only with phones running the Android OS. 

The main functionality of this enabler is to provide the users with information on objects and observa-
tions reported by other users or coming from external data sources within their areas of interest, and al-
lows them to report additional observations, as illustrated in Figure 14 on page 42. 

This enabler, which has received a great deal of attention from the AIT development team, well satisfies 
project requirements: its complexity and level of maturity is far beyond a simple “conceptual develop-
ment” prototype, which was expected in the phase 1 of FI-PPP. Nevertheless, further effort is required 
to reach the “mature” status:  

 The graphical user interface needs to be made more generic, configurable and user-friendly 
(user configurable list view, enhanced filtering, etc.); the known issues concerning the stability, 
scalability and performance must be addressed.  

 Consensus building is currently only implemented as a proof of concept for a single type of ob-
servations (species name). 

 The already implemented display of new observations ordered by time and distance from the 
user should be extended to support context-aware alerting and a fully-fledged tasking workflow. 

 The SE should be provided as single multilingual application, rather than providing separate 
versions of the application for different languages (currently English, German and Italian). 

 Finally, the app should provide a fully-fledged interface for user management and authentica-
tion which works reliably and allows use of the application in the offline mode. More information 
on this issue is provided in the following section. 

4.1.2.2 Identity management – GCP GE 

The Identity management GE provides a standard way for managing the user accounts, federating the 
users identifies and assigning the rights to relevant users in FI-Ware applications. This kind of function-
ality is of little research interest to ENVIROFI team, but certainly of great importance for the users. Con-
sequently the FI-Ware identity management GE was integrated in the biodiversity application, with fol-
lowing results: 

 The use of GCP GE on the backend (sharing of users and permissions be-tween various SEs 
and GEs) and for the web GUI applications is straightforward and well explained in the FI-Ware 
documentation. The library provided by the FI-Ware team greatly simplifies the task of integrat-
ing this GE with the web applications.  

 The hybrid nature of the GEO-11 SE has allowed us to use the same library for the mobile ap-
plications. This worked on the proof-of-concept level, but the user experience was sub-optimal. 
Main issues we encountered were the inability to register new users directly from the mobile  

                                                      

3
 Most of the application is developed in JavaScript/HTML5 and the application runs in a mobile application, and the ina-

bility to use the login in offline mode.  
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The workaround for user registration was to switch from the application to the web browser for the reg-
istration. This was confusing for the mobile app user because it was not clear how to proceed once the 
registration in the browser window was completed. Going back to the application and performing the 
login with the previously registered user data by typing all the data manually into the app was cumber-
some and not on-pair with the users’ expectations. As a consequence, we have completely removed 
the support for FI-Ware login from later versions of the mobile app.  

In order to improve the usability of the Identity management GE in mobile environments, a plug-in li-
brary at least for the Android and IOS operating systems should be developed (ideally by FI-Ware). 
This library should provide a simple API for mobile app developers, integrate the login mechanism in 
the underlying OS (so that the application can be used offline) and assure the consistent user experi-
ence across different mobile applications and operating systems. In addition, extendibility to support the 
proposed reputation system for crowdsourcing of observations would be necessary. 

4.1.2.3 WP5-SE-GEO-1 Environmental georeferenced observation collection service SE 

This environmental specific enabler is the central functional unit of the ENVIROFI crowdsourcing and 
crowdtasking functionality. It provides the basic server-side support for development of the mobile VGI 
applications in the Environmental Usage Area.  

The SE offers a simple RESTful interface for accessing and reporting observations. This interface can 
be easily extended depending on the requirements of the calling application. In ENVIROFI-Bio pilot, it is 
used to: 

 store and retrieve the reports on observations and occurrence reports generated by users and 
automated services; 

 assess quality and plausibility of this information; 

 distribute the information about new observations and occurrence reports to users and other 
enablers which previously expressed interest in this information; 

 import data from various third-party and ENVIROFI services; 

In ENVIROFI-BIO, the GEO-1 SE integrates the observations and occurrence records from following 
sources: 

 open government data from Vienna Tree Cadastre, accessed through OGC WFS service inter-
face. 

 excel sheets containing the LTER data exported from the MORIS system 

 Shapefiles containing the open government data from Florence Tree Cadastre 

 Image sample classification service SE (for leaf images) 

 Pub/Sub broker GE (for observations generated by the mashup app) 

This SE adequately supports the main use cases required by the ENVIROFI-Bio application, but further 
development is needed. In particular: 

 The feasibility of accessing the data over standardized SOS interface has been demonstrated 
only for SOS version 1.0. This version is inadequate for biodiversity applications

4
 and should 

be updated to SOS 2.0. 

 The crowdsourced quality assurance and crowdtasking functionality has been developed only 
on the proof of concept level: the reputation system has only been specified but not developed 
within ENVIROFI. 

 The SE should offer alternative ways for accessing the underlying data based on various 

                                                      

4
 SOS 1.0 standard would force us to advertise all trees (modelled as objects of interest => OGC features) stored in the 

database in a document returned by GetCapabilities operation. 
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standards (e.g. KML, O&M Data Model in JSON, RESTful HTTP encoded customized queries, 
etc.). 

 The internal event handling and processing sub-system should be improved and better aligned 
with the FI-Ware event model, and a simple user interface added to simplify implementation 
and integration of third party application specific processing modules. Such modules would be 
primarily used to assess the data quality, data semantics and users’ reputation. 

4.1.2.4 WP5-SE-GEO-10 Environmental georeferenced proxy service SE 

This service acts as intelligent proxy for the Environmental georeferenced observation collection service 
(GEO-1 SE). If installed on a user’s mobile device, this SE will answer requests for storage and retrieval 
of observations even in the case that network connectivity is currently unavailable. 

The interfaces for storage and retrieval of observations are inherited from the Environmental georefer-
enced observation collection service. As a consequence, other services and applications (e.g. Envi-
ronmental georeferenced observation app) can access the Environmental georeferenced observation 
proxy service in exactly the same way they would access a central Environmental georeferenced ob-
servation collection service instance. 

This SE can be instructed to synchronize only the part of observations which are relevant to the user, 
based on spatial, temporal, and application-relevant criteria (e.g. the data owner or the type of an ob-
servation). Depending on the application, the synchronization can be unidirectional, bi-directional, con-
tinuous or triggered by external application. 

In ENVIROFI-Bio application, this SE is responsible for storage of the observations and occurrence 
records on the mobile phone and synchronization of this data when a network connection is available. 
In order to improve the overall robustness of the system, an instance of the proxy service (GEO-10 SE) 
has also been deployed on the FI-Ware test-bed and exchanges the data with the Pub/Sub broker GE. 

GEO-10 SE adequately supports the main use cases required by the ENVIROFI-BIO application, but 
further development is needed. In particular, the synchronization be-tween the central observation store 
and the users’ databases is not as reliable as expected. This issue is probably related to the old version 
of couchDB, which is used on mobile device; these deficits are expected to be mitigated by the new 
version to be made available in summer 2013. 

4.1.2.5 WP5-SE-GEO-7 Environmental georeferenced image sample archive service SE 

Image classification service SE (GEO-7) is an alternative to GEO-1/GEO-10/GEO-11/FUSION-2 com-
bination and allows the users to request a classification for leaf images uploaded using the image ar-
chive web portal UI. Image records are stored in a database, labelled (leaf genus, author etc.) and geo-
tagged.  

In biodiversity pilot, a domain-specific user interface supporting the leaf classification has been de-
signed and provided in Italian and English. 

While less generic than the GEO-1 SE that is designed to support arbitrary observations, the image ar-
chive SE is designed to support images of any type, not just the leaf images in the biodiversity domain. 
New domain metadata can be added relatively easily to make domain-specific installations of the image 
archive (e.g. we have added habitat metadata for the biodiversity domain). The integration of the Me-
dia-enhanced query broker GE allows us to easily integrate with the media domain (e.g. MPEG-7 
standard stack). The integration with the Identify management GCP GE allows us to work more seam-
lessly with other FI-WARE GE's requiring user logins, access control and privacy. 

4.1.2.6 WireCloud Application Mashup GE 

MDAF framework (GEO-1/GEO-10/GEO-11) provides a core functionality which is required in all partic-
ipative sensing and crowdtasking applications. However, the customization for specific applications 
cannot be easily done by end-users. In addition, the framework does not offer a web- or desktop-GUI. 
This task is delegated to third-party applications and web mashup platforms. 

Web mashup tools and platforms allow end users (business staff, customers or citizens with no pro-



 
D4.4 Final Recommendations for Environmental Enablers 

 

 

Copyright © 2013 ENVIROFI Consortium Page 56 of 208 

 

gramming skills) to build ad-hoc applications from existing web widgets. They help to leverage innova-
tion through experimentation and rapid prototyping by allowing their users to: 

1. discover the best suited mashable components (widgets, operators and prefab mashup-lets) for 
their devised mashup from a vast, ever-growing distributed catalogue,  

2. visually mash them up to compose the application, and  
3. share them with other users.  

WireCloud (http://conwet.fi.upm.es/wirecloud/) is the reference implementation of the FI-WARE applica-
tion mashup GE. In the ENVIROFI-BIO pilot, the WireCloud platform was used to demonstrate the fea-
sibility of using the mashup approach in environmental applications.  

The resulting mashup application demo is shown in Figure 21. It provides the users with a web GUI 
which can be used to perform simple quality assessments for the observations of the “image” type. The 
resulting assessments are returned to GEO-1, stored as additional observations and dispatched to all 
interested users and services. 

Figure 21: Web mashup extension of the ENVIROFI-Bio application 

In addition to WireCloud, this demo uses several other GEs: the combination of the Marketplace, Regis-
try and Repository GEs assure the widgets and mashup applications can be found; the Pub/Sub con-
text broker GE regulates the exchange of observations between MDAF and the WireCloud; the Object 
storage GE is used to exchange large binary objects (photos); and the Identity management GE to fed-
erate the user accounts between MDAF, Object storage GE and the WireCloud.  

The results are quite impressive concerning the modest effort required for the development. The devel-
opment of the new ENVIROFI-specific widgets took less than 0,5 man-months of effort, whereas the 
more complex and elaborated widgets such as the Map Viewer, the Photo Viewer and the Time Slider 
were taken from the Wirecloud catalogue and slightly customized. 

4.1.2.7 Publish/Subscribe context broker GE (Pub/Sub GE)  

The Pub/Sub context broker is one of the FI-Ware enablers specialised at event handling and dispatch-
ing. An alternative to Pub/Sub is the Complex event processor GE (CEP GE), which allows the users to 

http://conwet.fi.upm.es/wirecloud/
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define arbitrary (possibly quite complex) rules. In the course of ENVIROFI, we have also tested this al-
ternative but eventually dropped it because the FI-Ware project had provided connectors for Pub/Sub 
GE, while none were available for the CEP GE. 

The Pub/Sub GE allows data providers to register the specific context information and entities that they 
are serving, as well as to publish and update this information as required. FI-Ware event services pro-
vide a convenient way for integrating specialized applications with the FI-Ware platform. Any entity that 
needs this information can obtain it by requesting or subscribing to the instantiated Publish/Subscribe 
GE instance. The context information can be either pushed to subscribers whenever the data changes 
or retrieved from the Pub/Sub GE server using the RESTful API. The data model and the interfaces of 
this service are based on the NGSI OMA standard: use of the Pub/sub GE is further simplified by the 
client-side java library provided. This library can be easily integrated in third-party (java) services and 
applications which need to interact with the Pub/Sub GE. 

In the biodiversity pilot, the Pub/Sub context broker was used to exchange the data between the Envi-
ronmental Georeferenced Observation Service (GEO-1/GEO-10) SE and the mashup application run-
ning within the WireCloud GE. The proxy service (GEO-11) was deployed on the FI-Ware testbed, pri-
marily as a way to simplify the data flow through the firewall. As a side effect, the use of the proxy ser-
vice also gives us better control over the data exchange and improves the overall robustness of the 
system. 

Mapping the observations to the NGSI data model and connecting the GEO1/GEO-11 with the Pub/Sub 
broker GE was fairly simple, but we encountered a number of technical difficulties, including the inability 
to access the broker for prolonged periods of time, which significantly slowed down the development. 
The difficulties were caused by lack of maturity in the Pub/Sub GE and java library used to access it, 
and are expected to be solved by FI-Ware team in the future.  

The lack of support for geospatial queries in both Pub/Sub GE and CEP GE is unfortunate, but over-
come through workarounds in the design of the demo application. However, this is likely to negatively 
affect the possibility of scaling this demonstration application to a fully-fledged application where large 
numbers of objects of interest need to be queried, exchanged and updated.  

A possible workaround would be to extend the already existing event handling in GEO-1 and implement 
the Pub/Sub or CEP functionality on top of it. Another alternative would be to rely on existing geospa-
tially aware event processing service for most of the work (e.g. NOT-5 Sensor event service SE) and 
assure that the events are exchanged with the FI-Ware event GEs as needed. 

4.1.2.8 WP5-SE-MED-3 Access broker, WP5-SE MED-1 Discovery broker and the eHabitat service 

The Discovery Broker (MED-1) SE is a service to perform geospatial queries towards the observation 
registries and inventories registered in the ENVIROFI system. This component is able to connect exist-
ing observatories, and systems (e.g. GEOSS, INSPIRE, etc.).  

The Access Broker (MED-3) SE is a service to access observations provided by heterogeneous 
sources and services. This SE can reprocess and homogenise the data from various sources (align 
resolution, coordinate reference system, etc.). The SE supports resampling, interpolation, and projec-
tion through external services. 

MED-1 and MED-3 SEs can be used together to harmonize discovery and access of heterogeneous 
data sources.  

The eHabitat is a web service which links the information on various habitats and the species found in 
these habitats. Its basic function is to calculate the geographical distance from an alleged sighting of a 
certain species to the nearest habitat where this specie is likely to occur. This information is a proxy for 
the probability that the species can occur at the given location. This is an additional indicator for data 
quality and can be used in two ways: 

 to indicate that the species may have been misidentified, or 

 to indicate that the habitat database should be updated 

Within the ENVIROFI-BIO application, we have only explored the first possibility, and used the infor-
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mation retrieved from eHabitat service as one of the indicators for the plausibility of the species identifi-
cation.  

As soon as a new species observation is reported by the users of other services, the environmental 
geo-referenced observation collection service (GEO-1) triggers the MED-3 SE. The combination of the 
MED-1 and MED-3 SEs is then used to access the eHabitat service, retrieve its response and generate 
a new observation which: (1) refers to the user’s observation and (2) contains the probability value for 
the user’s species declaration.  

The MED-1, MED-3 and the eHabitat service are part of the GEOSS Common Infra-structure (GCI), are 
mature and already tested and deployed in several FP7 projects. 

The usability and reliability of the eHabitat service as a part of the observation quality assurance could 
unfortunately not be fully tested, due to delays with development of the quality assurance subsystem of 
the GEO-1 SE. 

4.1.2.9 WP5-SE-FUSION-2 Environmental image sample classification service SE 

This enabler, also called Leaf Classifier, is capable of automatically assessing the quality of and ex-
tracting the knowledge from the crowdsourced images. It is also used to prepare and manage expert 
labelled training image signatures required by the image classification algorithms deployed. The under-
lying choice of image classification algorithm is specific to each environmental domain (i.e. a leaf image 
classifier for the Biodiversity applications). When classifying new unlabelled images, an image signature 
is calculated and compared to the labelled training set of known image signatures using classification 
algorithm(s) chosen for their suitability to the environmental domain. The result is a high quality set of 
possible image labels with associated confidence values. 

Within the Biodiversity pilot application this enabler is used to gain information about the species name 
of a plant. Whenever the environmental georeferenced observation collection service (GEO-1) SE re-
ceives an observation containing an image of the “Leaf” type, this observation is forwarded to the image 
sample classification service (FUSION-2) SE. FUSION-2 SE in turn creates a new observation object 
which refers to the same Object of Interest as the leaf type image and contains a species identification 
together with a probability value, as recognized from the leaf image. This observation is later incorpo-
rated in GEO-1 database and eventually communicated to interested users and services. 

This SE and the image recognition algorithm have been developed from scratch in ENVIROFI. Conse-
quently, the image classifier is capable to recognise a limited set of species which were available to us 
and stored in the WP5-SE-GEO-7 Environmental Georeferenced Image Sample Archive Service SE 
during the project life time.  

As a result of the high requirements on the image quality (leaf must have white background, leaf must 
be totally flat, image resolution must be sufficient, etc.) and because of the limited number of species 
known to the system, the result of the species classification is often “Could not be classified”. 

It is also important to understand that the tree species often cannot be accurately identified based only 
on the leaf image. This type of service can thus at best provide a list of most probable species and not 
an absolutely accurate identification of a single species.  

Nevertheless, the FUSION-2 has been shown to work well for some species and is considered a good 
example of the services which can be used to improve the overall quality of the crowdsourced data. 
Similarly to the eHabitat, the result returned by this SE is integrated in the GEO-1 database and primari-
ly used as an indicator for the follow-up quality assessment by users. 

4.1.2.10 Object storage GE 

The Object storage GE is a part of the FI-Ware cloud enablement group and facilitates storage of and 
access to large structured and unstructured objects. In the scope of the biodiversity application, this en-
abler is used to store large binary image objects which are taken by a camera on a smartphone and 
then transferred from the phone to the GE. Only the URI of the image and the miniaturized icon are in-
corporated in the observation object managed by the GEO-1 Collection service and GEO-11 Environ-
mental georeferenced observation app SE and used for discovery.  
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Any applications or services which require access to the image can download them from the Object 
Storage GE and use them for their processing purposes. In the biodiversity pilot, this is used by the 
GEO-11 Environmental georeferenced observation app SE, by the leaf image classifier (WP5-SE-
FUSION-2 Environmental image sample classification service SE) as well as by the mashup application 
running on top of the WireCloud Mashup GE. 

The user experience when reporting an observation containing a photo is not influenced by this GE. 
The specific enabler WP5-SE-GEO-11 Environmental geo-referenced observation app sends an image 
taken by the user to the Object storage GE and additionally to the WP5-SE-GEO-1 Environmental geo-
referenced observation collection service due to access problems encountered in the use of the Object 
storage GE. This leads to a duplicate data upload which could be avoided if the Object storage GE 
would allow for setting access permissions for other user accounts than the owner of the data objects. 

The main issue related to use of this GE in VGI applications is the lack of support for anonymous read-
only access to the stored objects. Consequently, it is not possible to provide a world-accessible link to 
the public images stored on this GE. 

4.1.2.11 Location – LOCS GE 

It was intended to use the Location service GE for a plausibility check to verify the user’s actual geolo-
cation. The FI-Ware Location service takes the MSISDN, i.e. the telephone number, as parameter and 
re-turns the actual position of the phone which is calculated based on various positioning technologies 
such as A-GPS, WiFi, or Cell-Id positioning.  

Since this GE, working with real telephone numbers, was not available before end of the GE testing 
phase, it could not be tested within the Biodiversity pilot applications. 

4.2 Use of Enablers in Atmospheric Condition Pilot (WP2) 

ENVIROFI Work Package 2 “Personal Information System for Air Pollutants, Allergens and Meteorolog-
ical Conditions” focuses on the use of Future Internet technology to enhance human user to Environ-
ment interaction by creating a series of integrated tools that will comprise the backbone of the Personal 
Environmental Information System (PEIS) for air pollutants and allergens as well as meteorological 
conditions affecting human well-being, in the realm of the following use cases:  

Personalized Information for allergic persons allows the user to access information on meteorologi-
cal conditions and air quality at a specified location depending on his specific interests and needs. 
These needs are determined by the user selecting a profile during setup which can in the current proto-
type version either be ‘Outdoor Sports’, ‘Hobby Meteorologist’ or ‘Allergy’. Each profile provides past in-
formation on air quality and meteorological conditions for different test locations. Currently the web ser-
vices provide data for the cities Oslo (Air Quality, current condition), Vienna (Meteorology, current data 
and predictions), Karlsruhe (Meteorology, current condition). 

Personalized notifications for outdoor sports aimed to provide personal warnings for air quality. In 
order to be notified by the system about the breach of a threshold for air quality, the user has to tick the 
field thresholds within the ‘settings’ option and choose ‘Set Threshold’. It is now possible to define one 
threshold (‘AQI’) or two, one for medium and one for high risk (‘AQI Advanced’). Advanced functionali-
ties, e.g. that the system suggests the user warning thresholds on the basis of his regular input, is not 
part of the pilot but is retained in the specifications in order to provide additional add on value for further 
development which can be realized e.g. in future project exploiting the obtained results from ENVIROFI. 

Developed for the Community of environmental observers, the prototype of the mobile device appli-
cation enables the user to input their data either as environmental or well-being report, and share with 
other users. The application can display and store different user reports, without analyse of the user’s 
motivation or whether the report is trustworthy or not.  

4.2.1 Architectural overview  

The PEIS pilot shares many architectural components with the Biodiversity pilot. The difference is that 
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where the biodiversity pilot deals with occurrences of trees, the PEIS pilot deals with air quality and me-
teorological condition measurements coming from sensor stations. The main elements of the PEIS ap-
plication are shown in Figure 22.  

 Air quality measurements are provided by external services of NILU, for stations in Oslo, and 
UBA, for stations in Vienna. Meteorological measurements are provided by external services of 
Ubimet. 

 The Fusion4Decision SE (WP5-SE-FUSION-7) is used to calculate coverage maps from loca-
tion-specific sensor data, resulting in concentration maps for air pollutants and wind-vector 
maps with wind speed and direction. This service is running on a cloud computing instance 
provided by the Cloud Service GE. The coverage maps are served to the PEIS using OGC 
WMS and OGC SOS. 

 Background maps are also provided by external services. The Open Layers JavaScript client-
side library supports all major map services, including OGC WMS, OGC WFS and the Tile Map 
Service which is used by OpenStreetMap. 

 The central VGI functionality is provided by the three “Georeferenced Observation” enablers 
(see section 3.2.2) 

o The mobile app (Georeferenced Observation App SE) provides the users with a possi-
bility to view the latest measurements from the sensor stations, and view the overlay 
map calculated from these measurements. It also allows users to report their health 
condition. 

o The Backend server (Georeferenced Observation Collection Service SE) provides the 
mobile app with the external data. Similar to the biodiversity pilot, it can also share and 
combine users’ health reports, but due to privacy concerns this is not activated in the 
current pilot. 

o The Georeferenced Observation Proxy SE can assure that the mobile application can 
be used in offline mode. For the PEIS prototype this SE is not enabled. 

The WP2 application could use the Identity Management GE for User authorisation and authorization 
and the Pub/Sub Broker for exchanging of events for notification in the same way as the WP1 applica-
tion, but these links where not implemented in the current prototype. 
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Figure 22: Service architecture of personal information system PEIS
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4.2.2 Integrated enablers 

This section provides more information on the usability and development status of specific and generic 
enablers used in the PEIS application prototype. Full assessments of the GEs and SEs are available in 
the annex documents. 

4.2.2.1 WP5-SE-GEO-1 Environmental georeferenced observation collection service SE 

This environmental specific enabler is the central functional unit of the ENVIROFI crowdsourcing and 
crowdtasking offering. It provides the basic server-side support for development of the mobile VGI ap-
plications in the Environmental Usage Area.  

The SE offers a simple RESTful interface for accessing and reporting the observations. This interface 
can be easily extended depending on the requirements of the calling application. In ENVIROFI-Bio pilot, 
it is used to store and retrieve the observations generated by external services. 

This SE adequately supports the main use cases required by the PEIS application, but further devel-
opment is needed. In particular it should support the anonymization of privacy-sensitive data. 

4.2.2.2 WP5-SE-GEO-10 Environmental georeferenced proxy service SE 

This service acts as intelligent proxy for the Environmental Georeferenced Observation Collection Ser-
vice (GEO-1 SE). If installed on a user’s site of mobile device, this SE will answer requests for storing 
and retrieval of observations even in the case network connection is currently unavailable.  

The usability of the GEO-10 has been demonstrated in ENVIROFI-Bio pilot, and the same principle ap-
plies for the PEIS pilot. However, the possibility for offline application use was not considered a priority, 
and consequently not used in this pilot. This is considered irrelevant for the proof of concept, and could 
be added later.  

Since GEO-10 provides a local database, it could also be used to store the privacy-relevant information 
on the phone, rather than storing it on the service backend in the final application. An alternative may 
be to store this data on the FI-Ware Secure Storage Service GE, which was not available in the first FI-
Ware platform release. 

4.2.2.3 WP5-SE-GEO-11 Environmental georeferenced observation app SE 

This enabler is also used in the biodiversity pilot and described in detail in paragraph 4.1.2.1. To fully 
support the PEIS application the following improvements are still needed: 

 Certain observations, specifically health reports, need to be anonymized before they are dis-
tributed to users. 

 Consensus building needs to be implemented for more fuzzy and temporal date, like weather 
and air-quality conditions. 

4.2.2.4 WP5-SE-FUSION-7 Fusion4Decision 

The Fusion4Decision enabler enables the on-demand execution of models that are implemented in a 
diversity of modeling languages. This allows domain experts to create models in the language they are 
most familiar with while still having the option of making those models available in a service-oriented 
architecture. In the PEIS prototype it is used to generate concentration overlays from station measure-
ments for various airborne pollutants and weather data. 

4.2.2.5 Identity management – GCP GE 

The Identity management GE provides a standard way for managing the user accounts, federating the 
users identifies and assigning the rights to relevant users in FI-Ware applications. It is currently not ac-
tivated for the PEIS pilot, but the feasibility of using this GE for user management, authentication and 
authorisation has been demonstrated in ENVIROFI-BIO application, and the same level of support 
could be easily added to PEIS mobile application. 

As explained in section 4.1.2.2, the FI-Ware offering currently lacks support for mobile users. Conse-
quently, the PEIS pilot users are free to choose any username at run time and the application does not 
enforce any login mechanism. This is considered irrelevant for the proof of concept, but obviously 
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needs to be addressed if PEIS prototype is developed in a fully-fledged application after the project 
end. 

4.2.2.6 Location – LOCS GE 

It was intended to use the Location service for a plausibility check to verify the user’s actual geo-
location. The FI-Ware Location service takes the MSISDN, i.e. the telephone number, as parameter 
and returns the actual position of the phone which is calculated based on various positioning technolo-
gies like A-GPS, WiFi, or Cell-Id positioning.  

Since a version of this GE, which was working with real telephone numbers, was not available before 
end of the GE testing phase, it was not tested with the work package 2 pilot applications. 

4.3 Marine Assets Pilots (WP3) 

ENVIROFI Work Package 3 “Future Internet Collaborative Usage of Marine Environmental Assets” fo-
cuses on the use of Future Internet technology for the marine environmental sphere. It is composed of 
three important use cases about the requirements for Future Internet Collaborative Usage of Marine 
Environmental Assets in two European coastal regions:  

Ocean Energy Asset Management interpreted and converted the accurate, frequent and reliable ob-
servations of various properties of an offshore ocean energy array into information that has meaning to 
the data consumer. The type of software system that addresses this type of requirement is a Decision 
Support System (DSS). A DSS is an interactive software based system that supports organisational de-
cision making activities at management, operational and planning levels of the organisation.  

Marine Hazard Prediction scenario was development from the original oil spill scenario, which focuses 
on the collaborative combat and response of costal authorities and stakeholders to such pollutant event 
in order to reduce the impact on marine costal environment. It had been planned to implement this by 
combining data from the Marine Institute’s operational models with a cloud hosted oil spill web service. 
A demonstration of this was not possible due to time constraints; however analysis demonstrated that 
the concept is realisable. 

Future Internet Network Functionality intended to demonstrate this concept in the marine environ-
ment via a new fibre optic cable for sensor observation that was be laid in Galway Bay. 

In use case 1, the biggest in the WP, MAST and the Sea Surface Temperature has been developed. 
These two parts components both work on the energy asset management context with MAST more fo-
cusing on showing widgets of data coming from ERDDAP and the Sea Surface Temperature Data Fu-
sion able to use additional external sources (like EUMETSAT) for creating new knowledge from the 
original data by means of fusion. 

Use case 2 is still rather prototypal but, nevertheless, the developed service show the importance of 
advance modeling components able to take input from sensors for providing forecasting of the consid-
ered phenomenon that potentially affects people/animals and in general life (e.g. the oil spill). 

Use case 3 is partly covered by MAST and its ability of providing data over different technology and as 
apps. In any case, being the pilot described in terms of use case, future works can improve its effec-
tiveness and impact on concrete cases in the marine context. 

4.3.1 Architectural overview 

Marine Institute of Ireland has also made available outputs from various marine sensors. The predicted 
weather and sea state data is generated by operational models run by the Marine Institute and made 
available through a service called ERDDAP; the outputs from these models are in data formats that 
were originally aimed at the marine science research community. Technologies implemented as part of 
the ENVIROFI project have now made these valuable datasets, i.e. sensors and models, available to 
the broader communities including public and private enterprise. The Marine Institute sensing and 
modelling datasets have been used for fusing water quality parameters such as Sea Surface Tempera-
ture. 
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The work carried out in WP3 consisted of two complementary activities. The first one focused on 
providing a user interface to services while the second one implements advanced Specific Enablers to 
be accessed through the web portal. The main data sources for the marine portal functionality included 
the ERDDAP service which act as a broker and provides observation data from sensor networks and 
marine phenomenological models. The aggregation of such data is performed and several widgets with 
useful information to the end-user are provided through secure access to the portal. The identity man-
agement GE sets up the authentication and authorization rules for the users to access to the portal. 

The availability of enablers for getting sea surface temperature and for predicting oil spills complete the 
offering of Future Internet enablement for marine assets in WP3. The SPS interface provides access to 
the specific enablers which offer the automated usage of the spatial data fusion service. The service 
provides KML files of fused modeling, in situ and space-borne observation data from ERDDAP and 
Satellite over the Irish Sea respectively. Furthermore, the full integration and validation of such service 
within the Marine Asset portal environment shall provide a complete, secure, and accessible service 
functionality and features with a web (and potentially mobile) interface to much broader marine sector 
communities in the near future. 

The oil spill prediction service has been introduced in particular also to exercise the need and require-
ments for GEs for service composition and data mediation the context of providing “Models as a ser-
vice”, including the typical data driven services that we find in the geospatial and environmental domain. 
The current GEs from FI-WARE for service composition and mediation was found to be not able to work 
for the specialised RESTful and data-intensive services  based on the standard OGC geospatial and 
environmental services, so the functionality for this is being demonstrated by composition and media-
tion services that have been adapted in particular for these kind of services.  

The marine asset portal prototype is a basis for further development and functionality initially planned 
for a phase II project that could include access and implementation of other GEs such as the cloud 
storage service, the complex event processing service and the query broker. These would be suitable 
for achieving larger scalability and robustness of the marine asset portal offerings. 
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Figure 23: Marine asset service architecture 
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Figure 23 shows the global WP3 architecture where the main focal point is the MAST Portal. This is uti-
lizing the ERDDAP service which can serve data through URI data reference through different interfac-
es such as WMS, SOS and OpeNDAP. The ERDDAP implementation is configured to provide different 
kind of data, such as weather information, tide information and buy sensor data, for further visualisation 
and presentation in the MAST Portal. The Environmental spatial temporal data fusion SE is providing 
sea surface temperatures, and the download and transcode sensor data SE provides a common inter-

face for accessing and downloading data from different environmental data sources, transcoding them 

into an OGC compatible format. ERDDAP is provided as an external service, but, nevertheless, it can 
be seen as a Specific Environmental Enabler because it is widely adopted as a de-facto standard for 
describing access to marine environmental data. 

The use of the Generic Enabler for identity management with user authentication has been defined but 
not yet implemented and the complete integration through the dashed lines is principally supported but 
not fully in place.  

4.3.2 Integrated enablers 

All the above efforts have been materialized in concrete applications based on ENVIROFI SEs and FI-
WARE GEs. For instance, the Marine Asset decision Support Tool (MAST) provides a web interface 
which addresses the requirements and needs of the above mentioned pilots. MAST is a web portal that 
mashes up a number of freely available information and data feeds to monitor operational weather con-
ditions in Galway Bay, Ireland. It promotes situational awareness of Galway Bay environment for the 
offshore marine operations communities, as show in Figure 24 hereafter. 

 

                                

Figure 24: ENVIROFI Marine Assets Portal  

Through the intelligent integration of real-time observation data and those from modeling predictions, 
the portal can be used and identify weather windows of opportunity for different marine users (aquacul-
ture, research, leisure, etc.). Further details of the MAST may be found at 
http://catalogue.envirofi.eu/?q=applications/future-internet-collaborative-usage-of-marine-
environmental-assets and http://apps.marine.ie/enviro-fi/Default.aspx . 

Nevertheless, the MAST portal facility required other important functionalities using remote interfaces 
with the ENVIROFI SEs and GEs of the FI-PPP. Although the integration of these enablers with MAST 

http://catalogue.envirofi.eu/?q=applications/future-internet-collaborative-usage-of-marine-environmental-assets
http://catalogue.envirofi.eu/?q=applications/future-internet-collaborative-usage-of-marine-environmental-assets
http://apps.marine.ie/enviro-fi/Default.aspx
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is not yet fully validated, it represents an important step for breaking existing information access bottle-
necks which are on the way for broader communities in marine market sectors to make use and acquire 
value from marine observation data for their operations.    

The piloted SEs for this marine pilot specialised on the fusion of water quality observation data such as 
Sea Surface Temperature data from heterogeneous in situ and remote sensing sources. (See Figure 25 
below) 

 

Figure 25: ENVIROFI Multiple Sea Surface Temperature Data Fusion Enablement 

Details about the deployed SEs in this case can be found at 
http://catalogue.envirofi.eu/enablers/environmental-spatial-temporal-data-fusion-service   and 
http://catalogue.envirofi.eu/enablers/download-and-transcoding-of-sensor-data-service . 

Another part of WP3 covers the Marine Hazard Prediction. This service provides a model able to predict 
the evolution of an oil spill. The service is based on work on service composition and mediation from 
the ENVISION project

5
.  This is in particular relevant as a demonstration of the needs for service com-

position and mediation enablers from the environmental and geospatial community.  From a conceptual 
viewpoint this matches well with the composition and mediation GEs offered by FI-WARE.  As ex-
plained in the chapter on GE evaluation there is, however, a need to use RESTful services based on 
the OGC standards for very data-oriented services with larger data sets represented in XML/GML.  The 
initial and current composition and mediation GEs from FI-WARE are not adapted to support these 
kinds of services.   

The work carried out in WP3 consisted of two complementary activities. The first one focused on 
providing a user interface to services while the second one implements advanced Specific Enablers to 
be accessed through the web portal. The main data sources for the marine portal functionality included 
the ERDDAP service which act as a broker and provides observation data from sensor networks and 
marine phenomenological models. The aggregation of such data is performed and several widgets with 
useful information to the end-user are provided through secure access to the portal. The identity man-
agement GE sets up the authentication and authorization rules for the users to access to the portal. 

The availability of two remote interfaces for getting sea surface temperature and for predicting oil spills 
complete the offering of Future Internet enablement for marine assets in WP3. The SPS interface pro-
vides access to the specific enablers which offer the automated usage of the spatial data fusion service. 
The service provides KML files of fused modeling, in situ and space-borne observation data from 
ERDDAP and Satellite over the Irish Sea respectively. Furthermore, the full integration and validation of 
such service within the Marine Asset portal environment shall provide a complete, secure, and accessi-

                                                      

5
 www.envision-project.eu  

http://catalogue.envirofi.eu/enablers/environmental-spatial-temporal-data-fusion-service
http://catalogue.envirofi.eu/enablers/download-and-transcoding-of-sensor-data-service
http://www.envision-project.eu/
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ble service functionality and features with a web (and potentially mobile) interface to much broader ma-
rine sector communities in the near future. 

 

Figure 26: Service Composition and Mediation in the Oil Spill prediction service 

The oil spill prediction service demonstrated the use of two enablers for Composition and Mediation. In 
the current implementation the usage of enablers for this from the ENVISION project has been used for 
the implementation, as they have been made to support the RESTful services in the OGC standards, 
and also been adapted to support mediation of large GML-based datasets. The requirements for the 
support of OGC services for the corresponding FI-WARE GEs for composition and mediation have 
been put forward through the feedback system to the FI-WARE project and might be considered for fu-
ture GE enhancements in this area. 

The figure above shows the service composition model in an extended BPMN form. The data in-
put/output to services can be transformed with a connected mediation enabler that converts output for-
mats to match required input formats, and is in particular able to handle GML/XML based representa-
tions for this.  

The marine asset portal prototype further development and functionality will include access and imple-
mentation of new GEs such as the Cloud storage service, the Complex event processing service and 
the Query broker. These shall be necessary for achieving larger scalability and robustness of the ma-

rine asset portal offerings. 
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5  Beyond ENVIROFI 

The three ENVIROFI pilots, which have been presented in the previous section, are merely a first proof 
of concept of the Future Internet enabled environmental observation web. Their development proceed-
ed in parallel with the development of the generic and specific environmental enablers. Consequently, 
the results are both encouraging in the terms of the high potential of the tested GEs and SEs, while at 
the same time disillusioning in terms of the maturity and consistency of the available building blocks.  

In this section, we present some cross-domain and environmental applications which will be possible to 
develop in the near future, under the assumption that the development of the Future Internet enabled 
environmental observation web continues after the end of the ENVIROFI project. The first presentation, 
pertaining to the crisis management domain, includes a detailed analysis of the generic and specific 
enablers which could be used to realise the application. The remaining application ideas are presented 
on a lower level of details.  

The Environmental Usage Area provides observation data and information helping to understand the in-
terdependence of society, economy and the natural environment and to act upon this knowledge. Use 
Case Trials presented in this chapter could leverage the potential of this information in the scope of FI-
PPP by implementing, deploying and validating scalable environmental and cross-domain Application 
Scenarios with high socio-economic benefits and strong involvement of stakeholders. They cover a set 
of regions and municipalities across Europe and concentrate on topics of biodiversity, waste manage-
ment, and crises management triggered by critical environmental events.  

All the scenarios start with a heterogeneous mix of data from professional environmental information 
systems (e.g. from environmental agencies and large enterprises) as well as from public volunteers and 
trusted reporters equipped with affordable sensing devices. This data is subsequently aggregated, se-
mantically aligned and intelligently fused, resulting in high-quality information about the state of envi-
ronment. This information is finally tailored for decision support by users from research, industry, public 
authorities, NGOs and citizens according to their requirements and level of expertise. At the same time, 
international standards and SOA reference models ensure secure, dependable and efficient access to 
the environmental data cloud compliant with legal and ethical requirements of the stakeholders in-
volved. 

The applications presented hereafter are quite heterogeneous, but share the common notion of the ge-
neric Environmental Monitoring and Decision Lifecycle, which has been used as a framework for the 
generalisation of use case functionality from the various pilot applications. The ENVIROFI lifecycle per-
spective, which extends the INSPIRE life cycle with the initial management of resources and users, and 
the final act/notify step has been already explained in section 2.3 and foresees the following activities:  

 Manage: The activities related to the management of resources (humans/users, sensors, data 
and services) including user management and access control.  

 Observe: The activities related to gathering input, either through human input (i.e. as VGI – 
Voluntary Geographic Input), or through sensors and external sources in the Internet of Things.  

 Publish/Discover: The resources, including observations, data, sensors and services are be-
ing described and potentially semantically annotated for publication in catalogues and regis-
tries, to become discoverable for later use.  

 Compose/Analyse: Composition is done both for data (fusion) and of services (orchestration, 
choreography) in order to prepare for model based analysis.  

 Act/Notify: Based on the results of the analysis decisions are made as to initiate actions, which 
also involves the issuing of notifications. Tasking, which is the prominent feature in the Cri-
seSourcing application proposal, is a special type of notification linking back to the “manage” 
part of the cycle. 

We envisage that such applications could easily be built on top of reusable and configurable “Ensem-
bles” of GEs and environmental SEs. Ideally, such ensembles could be provided either as a ready to 
use cloud service, or even as the off the shelf software package which can be easily deployed on the 
private or public cloud service.  
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5.1 Citizen-powered environmental crisis management (CriseSourcing) 

Environmental crisis management, which is normally delegated to public authorities and a limited num-
bers of professional and semi-professional field workers, would greatly benefit from the ad-hoc in-
volvement of on-site informants and tasking of citizens during crises. This paradigm shift has to-date 
been prevented by lack of a reliable, trusted and inexpensive Future Internet enabled communication 
platform for crowdsourcing and crowd-tasking.  

The CriseSourcing platform based on Future Internet technologies envisaged in this scenario would al-
low the crisis managers to: (1) provide real time context-specific information to individual citizens; (2) 
request additional information and actions from them; (3) collect the additional observations relevant to 
crisis management; and (4) improve the overall situation awareness by merging this information with in-
formation from official sources.  

Some of the technical challenges inherent to this use case include the unreliability of the underlying 
communication infrastructure, the (low) level of trust in the capabilities of untrained volunteers, the need 
for highly asymmetric 2-way communication between citizens and crisis managers, and the need for in-
dividualized information presentations depending on a users’ role, knowledge, position as well as the 
device used to access the system. 

The CriseSourcing platform has a three-tier architecture consisting of: 

 Client software (mobile clients with local information for citizens, global view and tasking for 
decision makers); 

 a central data engine which collects all observations from users and task requests from crisis 
managers, invokes the tier-3 services as needed, and provides the context-sensitive 
information to crisis managers and field workers;  

 various backend services providing additional data, estimates on the quality of the users 
observations, indicators based on available data sources, as well as a controlled access to 
CriseSourcing data for 3-rd party systems. 

The table below indicates the use of various generic and specific enablers in the CriseSourcing applica-
tion. The table assumes the current “proof of concept” software prototypes will be further developed into 
fully-fledged products after the end of the ENVIROFI project. 

The world “could” in “use in this application” column is used to indicate whether or not the enabler is re-
quired for core functionality of the application. 

 

Enabler name Use in this application 

Environmental Geo-referenced Ob-
servation Service SE 

Central data storage and processing point for observa-
tions. Allows other components to discover and access ex-
isting observations on objects of interest, as well as to post 
new observations on objects of interest and on other ob-
servations (quality assurance). Also a main source of 
events (observation == event!) within the CriseSourcing 
application scope. 

The “application specific views” provide a mechanism for 
fusing the various observations on one object of interest 
and presenting the results in a form most appropriate for 
the CriseSourcing application. 

Environmental Geo Referenced Ob-
servation Proxy Service SE 

Provides most of the Environmental Geo-referenced Ob-
servation Service functionality through a local service in-
stance that automatically synchronizes part of the content 
relevant for the user with the central service. Synchroniza-
tion works in both ways => Users can register new obser-
vations even in the case of a temporary network outage. 
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This improves scalability and quality of service, especially 
for mobile users. 

Environmental image sample classi-
fication service SE 

Could be used for the automatic recognition of images rel-
evant for crisis management. For instance for automated 
QA of images claiming to present burning trees, wounded 
people etc. (Requires application-specific extensions of 
image recognition algorithms) 

Environmental spatial temporal data 
fusion service SE, Fusion4Decision 
SE 

Extends the (limited/simple) built-in data fusion capacity of 
Environmental Geo-referenced Observation Service. The 
results could be either directly stored as additional obser-
vations in the Environmental Geo-referenced Observation 
Collection Service, submitted (as events) to Publish-
Subscribe Context Broker, or produced and consumed on 
the fly when needed. 

Publish Subscribe Context Broker 
GE 

Provides basic event collecting and dispatching functionali-
ty (publishing events, subscribing to events, querying for 
events) for the application. 

Complex Event Processing GE Could be used in a way similar to the one envisaged for 
the spatial/temporal data fusion service. However, the CEP 
usability is currently limited by weak support for the geo-
spatial data and processing, as well as by lack of the con-
text information.  

An alternative would be to implement the application-
specific logic using the Fusion4Decision SE. The applica-
tion workflow and event dispatching can be adequately 
handled by a combination of the Pub/Sub GE and the built-
in geospatially-enabled event processing capability of the 
Environmental Geo-referenced Observation Collection 
Service SE. 

Location Platform GE Could be useful as a way to prevent mischievous users 
from faking their location at the time the observation is re-
ported. 

Environmental Geo-referenced Ob-
servation App 

Provides a mobile front-end for local situation awareness, 
tasking of field workers and collecting observations rele-
vant to CriseSourcing application.  

Uses the Environmental Geo Referenced Observation 
Proxy Service SE for improved quality of service. 

An additional augmented reality viewer could further im-
prove the usability of this SE, especially in combination 
with AR goggles.  

Application Mashup GE (Composi-
tion Editor, Composition Execution) 

Simplifies the task of prototyping the user-specific (web) 
applications. New applications can be quickly built from ex-
isting HTML5 “widgets”, tuned to users’ requirements and 
improved over time by development of new widgets. 

Mediator GE, Access Broker SE, 
Connector SEs 

These services and libraries should simplify accessing of 
the data from third party sources in CriseSourcing applica-
tion as well as the exchange of data between standard 
OGC services and the FI-Ware GEs. 

The planned FI-Ware middleware GE is likely to provide 
similar functionality for a set of legacy services which are 
required by the Phase 2 FI-PPP projects. 
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Standard geospatial services for da-
ta access (e.g. WMS, WFS, WCS, 
SOS) and service control (WPS, 
SPS) 

These services are the de-facto standard in the environ-
mental domain, and also the technical basis for INSPIRE 
services which will provide much of the background infor-
mation on environment required in CriseSourcing applica-
tion. 

Identity Management GE,  
AccessControl GE 

Provides a federated authentication and authorization ser-
vice for CriseSourcing applications. Most citizens will be 
authenticated through some of the existing and widely 
used identity providers (e.g. Google), so this GE will mainly 
be useful for managing the accounts and the access rights 
of professional crisis managers and rescuers. 

Data Handling GE This GE could be used for the storage and controlled shar-
ing of information that is too sensitive for other data access 
services. 

Object Storage GE This GE could be used for efficient storage and retrieval of 
large data objects. 

Other GEs from the cloud hosting 
chapter 

The cloud hosting chapter GEs simplify the task of cloud-
enabling the applications. In the context of CriseSourcing, 
this could allow us to provide the whole application (server 
side) as SaaS solution.  

The usability of this approach will depend: (1) on the ac-
ceptance of SaaS solutions by the crisis management or-
ganisations and (2) on the possibility to easily install a pri-
vate cloud instance and the CriseSourcing application 
bundle at the users’ location. 

Technologically seen, the CriseSourcing Platform represents a further development of the ENVIROFI 
WP1 biodiversity pilot. However, this use case has much higher requirements on quality assurance, 
trust, scalability and reliability even in the case of infrastructure failure. Ideally, the platform should allow 
self-organisation of the mixed groups of citizens and crisis-management field workers that are com-
pletely or occasionally cut-off from the crisis management headquarters. This would require an exten-
sion of the Environmental Geo Referenced Observation Proxy Service (GROPS) SE to allow ad-hoc 
discovery of other GROPS instances and direct exchange of observations between them. 

Compared to the ENVIROFI-BIO application, this pilot handles very different types of objects. As a re-
sult, the “leaf recognition” image classification algorithm used in ENVIROFI would need to be replaced 
by algorithm(s) suitable for classification of images relevant for the crisis management. 

The mashup widgets and mashup applications developed within Application Mashup GE should be em-
beddable in the in third party applications. This may already be possible, (e.g. by using the webkit), but 
has not been tested in ENVIROFI. 

Mediator/Access Broker components connecting the OGC services and FI-Ware GEs need to be de-

veloped. The CriseSourcing application primarily targets the need of operative crisis management or-
ganisations to adapt their work to a changing behaviour of the citizens. Organisations such as the Red 
Cross (Crescent, David Star) and firemen already work with trained volunteers. Due to technology-
induced societal changes, a growing part of the population can only be excited for ad-hoc voluntary 
work with no long-term commitments. In a time of mobile social media, the citizens quickly react to crisis 
situations by forming ad-hoc “smart mobs”. One of the main task of the CriseSourcing application is 
channelling the energy of such smart mobs in a direction that will help mitigating the crisis rather than 
aggravating it.  

Other organisations that could profit from CriseSourcing application include e.g. automobile associa-
tions, road maintenance authorities, event organisers as well as the communal authorities. 
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5.2 Environmental Impact of Waste Management Cycle 

The recent Directive 2008/98/EC on waste gives public authorities the responsibility to inform an in-
formed decision-making process on waste management options, this also allows divergence from the 
proposed waste management hierarchy, based on technical feasibility, economic viability and environ-
mental protection. It also requires that relevant stakeholders’ authorities and the general public have the 
opportunity to participate in the elaboration of the waste management plans. In many cases, e.g. in Ita-
ly, local authorities (municipalities) make decisions on the first stages of the waste management prac-
tices, in particular concerning collection, transport and treatment. To comply with the directive, public 
authorities need tools that allow them to correctly estimate the environmental impact of their decisions, 
and to provide communication to citizens both for informed participation and as an incentive for respon-
sible behaviour (awareness of community environmental footprint). 

The estimate of environmental emissions from waste management practices at the local level allows 
decisions related to the best collection and transport options to be based on a real assessment of the 
environmental impact as requested by the Directive 2008/98/EC. These estimates also provide im-
proved data for climate change studies evaluating the impact of decisions at local level, regional and 
national levels in respect to other contributions and to contribute to the evaluation of the impact on air 
quality in urban and rural areas. 

 

Figure 27: Simplified architecture of the waste management application 

A Decision-Support-System needs to access observations, measurements and data provided by differ-
ent infrastructures with different interfaces, metadata and data models, including data from local level 
waste management (vehicle routes, waste fractions, etc.), data from local authorities (cadastral, popula-
tion, etc.), data from external infrastructures like INSPIRE (for the INSPIRE themes like road networks) 
and GEOSS (for Earth Observations), as well as data from simulations. The brokering framework com-
posed by the ENVIROFI mediation enablers provides a harmonized view of data to the DSS. Datasets 
may be discovered through a harmonized interface, data access includes the necessary spatial and 
thematic transformations (common grid, same resolution, coordinate reference system, pollutants, 
NACE codes, etc.). 

This application relies on the availability of the local/national data sharing infrastructures including 
INSPIRE and GEOSS initiative. Further, a model chaining component might be useful to provide the 
enablement of possible forecast scenarios in the DSS. Some GEs might be evaluated to cover this role. 
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The DSS should also be implemented, but this should not be conceived as an enabler since it is not a 
general component. 

This use-case would have significant socio-economic benefits in terms of contribution to the efficiency 
of waste management cycle, evaluation of local air and environment quality, and transparency of envi-
ronmental information to citizens in compliance with the Directive 2008/98/EC on waste. The local pub-
lic authorities have a need for this application, where SEs/GEs provide a common toolbox making pos-
sible to implement the system for a limited number of case studies and then easily scale up to the na-
tional and then the European level.  

5.3 Invasive Alien Species  

Invasive Alien Species (IAS) represents a major threat to biodiversity, society and the economy. Such 
impacts could be substantially reduced with appropriate strategies involving plant control efforts, target-
ed eradication and a seed import ban. Continuous monitoring of IAS is needed for any control strategy, 
and must include support by members of the public and citizens to be effective at large scale. Social 
networking tools and smartphone apps are ideal tools for monitoring the occurrence of IAS, are readily 
accessible to the community, and allow wide-scale reporting across Europe. In such a context, a com-
munity-based monitoring system together with spatial demographic spread models and related back-
ground datasets such as habitats and land cover would provide an early-warning and surveillance sys-
tem for IAS which would support rapid response. 

Mobile apps and crowd-tasking algorithms for citizen based reporting of IAS are similar to the ones 
which have been already prototypically developed in the scope of ENVIROFI-BIO pilot. The enablers 
required range from data acquisition, access, visualization and discovery over the chaining of distribut-
ed enablers and Big Data analysis to uncertainty propagation and quality assurance of the community-
generated observations. 

In order to reach its full potential, the Citizens-based Invasive Alien Species application must be sup-
ported simulation capabilities, allowing the generation of various forecast scenarios. Apart from support-
ing the community-based monitoring of IAS as a control strategy at present, a complementary approach 
would be based on a prevention strategy looking at the future. By using habitat distribution models 
(based on GE/SEs), it would be possible to generate a list of similar or plausible habitats in a given re-
gion (e.g. Europe) to the one where the invasive alien species were alredy found. This simulation exer-
cise would identify potential areas in which special attention and control is required; users could be 
tasked to check these areas for specific species. The simplified architecture of the IAS application is 
shown in the Figure 28 below.  

 

Figure 28: Simplified architecture of the IAS application 

One of the main challenges in the development of the IAS application results from the need to integrate 
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the existing research infrastructure related to biodiversity (species) data, environmental data, habitat 
ecosystems and meteorological data. 

The possibility to test the postulated forecast scenarios would be of great interest for regional planners, 
decision makers, policy makers, administrators of the protected areas, and scientists interested in the 
biodiversity-related developments.  

5.4 Citizen observatory platform to engage the public in environmental data collec-
tion 

The FP7 project CITI-SENSE aims at increasing public awareness and involvement in environmental 
decision making processes, especially where air pollution is concerned, both at the personal level and 
at the public level. In the frame of the project, nine cities (Haifa, Belgrade, Ljubljana, Oslo, Barce lona, 
Ostrava, Edinburgh, Vienna and Bilbao) were selected in which advanced sensor networks will be de-
ployed for monitoring air pollution and assessing the exposure to air pollution. 

At the heart of the project is an innovative concept called Citizen Observatory, comprising active par 
ticipation of the public in data collection, ensuring the accessibility of the information collected to the 
public, and increasing public involvement in decision making processes. 

The PEIS prototype, as it has been developed within the atmospheric pilot in WP2, could easily be ex-
tended towards a two-ways communication platform to link the public with municipalities or governmen-
tal authorities. Its current functionalities would allow its users to obtain personalized information of the 
local environment, to receive personal warnings in case air quality limits are breached as well as to pro-
vide reports of their own environmental data (either their subjective feeling or any collected sensor da-
ta). 

More specifically, the PEIS application's SEs in combination with the FI-WARE platform's GEs would 
support mobile apps and crowd-sourcing algorithms for citizen-based reporting and warnings with re-
spect to critical air quality situations. The enablers required would range from data acquisition, access, 
visualization and discovery to chaining distributed enablers and Big Data analysis to even uncertainty 
propagation and quality assurance of the community-generated observations. 
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6  Final Recommendations 

The ENVIROFI project has shown the potential for using the emerging FI PPP Generic enablers to en-
hance future environmental and geospatial infrastructures and platforms, as well as the potential for ex-
tending the FI-Ware platform with environmental specific enablers.  

Despite the current weak support for geospatial data and processing, the ENVIROFI project team con-
siders most of the FI-WARE GEs as generic enough and welcomes the extension of currently available 
software building blocks. Many of the existing and upcoming GEs from the FI-WARE Cloud Hosting, 
Data/Context management, and Security chapters are suitable for “filling the (standardization) gaps” in 
the Environmental Usage Area. Others, most notably the GEs of the IoT chapter, to some extent over-
lap with some types of OGC services and other IoT technologies, and we have done a further analysis 
of this in a separate annex. In the ENVIROFI pilots there were no use of sensors, even the sensors are 
very important for many environmental infrastructures and applications, and their employment is fore-
seen for future activities in this area.  In particular for the GEs for Service composition and Mediation 
we have put forward the requirement for the support of OGC-based services, with the example demon-
stration of how this has been realized with similar Composition and Mediation enablers for the oil spill 
prediction service. 

On the other hand, most of the functionality offered by the geospatial and environmental specific ena-
blers (chapter 3) complements the functionality offered by the FI-Ware platform. These SEs are be-
lieved to be useful for a wide range of environmental and non-environmental applications which can be 
supported by different SEs through the environmental decision support life cycle. The notable excep-
tions are the services supporting the semantic tagging, event detection and notification. While such ser-
vices exist within the Environmental Usage Area, they are by no means considered specific to this us-
age area. 

Combined with SEs from other usage areas, the FI-WARE platform has the potential of becoming one 
of the important commodities and technology accelerators for European Small to Medium Enterprise 
organizations. In this sense it will be a major contributor in the growth and expansion of ICT-driven en-
terprises in the ever growing global digital market. However, the real value and success of FI-WARE 
generic enablement will greatly depend on its ability to deliver working, intuitive and easy-to-use ena-
blers. These should not only connect to the specific enablers of the usage areas but also take on board 
the geospatial and intelligent data processing requirements in FI experimentations under the various 
phases of the FI-PPP and beyond. Only then will the creation of sustainable ICT driven ecosystems 
with robust business and value chains be achieved. 

The main challenge in adopting the GEs for real-world environmental domain applications is the har-
monization and integration across the GE chapters. A potential customer needs one contact institution 
and one technically harmonized platform to take sustainable design decisions. Unfortunately, the initial 
release of the FI-WARE platform featured GEs at very different levels of maturity, and as a whole 
lacked harmonisation and integration across the GE chapters. For example, the GEs we used did not 
support the authentication and authorization functionality of the identity management GE. This is ex-
pected to change with the second release of the software and the introduction the FI-WARE Open In-
novation Laboratory (OIL) later in the year 2013. 

Another important challenge of the FI-WARE platform is to address the weak support for geospatial da-
ta and processing. This is most notable at the level of event processing, which is likely to slow down the 
uptake of the FI-WARE event processing framework in the Environmental Usage Area, and cannot be 
fully solved without extending the GE functionality. The underlying OMA-NGSI

6
 data model is generic 

enough to allow the embedding of geospatial information, but the FI-WARE architecture does not define 
the way to do this. Likewise, the architecture does not prevent geospatial processing, but no standard-
ized geospatial processing functions are defined for existing FI-WARE GEs from the Data/Context 
management Chapter. 

It is also important to understand that FI-WARE neither defines a standardized way for encapsulation of 

                                                      

6
 Open Mobile Alliance Next Generation Services Interface, see 

http://technical.openmobilealliance.org/Technical/release_program/ngsi_v1_0.aspx 

http://technical.openmobilealliance.org/Technical/release_program/ngsi_v1_0.aspx
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the processing services, nor a consistent set of standard data retrieval services. To a certain extent, 
this deficiency is compensated by the Publish/Subscribe Context broker GE and the Mediator GE: 

 The Mediator GE is defined as a middleware application responsible for providing interoperability 
among different communication protocols and among different data models. However, the ability to 
mediate between standardized OGC services used in the Environmental Usage Area and the ser-
vices used in other domains could not be tested further in ENVIROFI, due to the lack of support for 
the RESTful OGC services, as demonstrated by the oil spill prediction service. 

 The Pub/Sub Context Broker GE allows “Content providers” to register and publish information in 
form of the OMA-NGSI compliant events (“Context Entities”). “Context consumers” can subscribe to 
registered data sources and consume this information. The Pub/Sub context broker GE is essentially 
an event broker, but the Context Entities remain cached on the server until a pre-defined “expiration 
time” and can be accessed over a RESTful service interface. We have successfully used this proper-
ty of the Pub/Sub context broker to exchange data between the Environmental Georeferenced Ob-
servation Collection Service SE [66] and the WireCloud Application Mashup GE in an extension of 
the biodiversity pilot. 

In order to cope with the domain-independent geospatial aspects, ENVIROFI has explicitly identified a 
set of enablers that address geospatial data provisioning and storage. These geospatial enablers en-
compass the geospatial information models (e.g. the OGC Observation and Measurements Model) and 
services (e.g. the OGC Sensor Observation Service). Hence, they may also be reused in other usage 
areas that require geo-referenced data and data processing, e.g. security, transport and logistics, 
health, risk and crisis management and so forth. With the exception of the application-specific models, 
most of the ENVIROFI enablers provide application and even usage area neutral functionality which in-
volves observing, publishing, accessing and analysing geospatially and temporally referenced events 
and measurements. Figure 29 below illustrates the potential usage of ENVIROFI SEs in various cross-
domain usage areas of the evolving Future Internet.  

 

Figure 29: Vision of the Environmental Enablement in Future Internet Cross-domain Areas 

Indeed, further use cases and scenarios may be described to benefit from the FI-WARE and ENVIROFI 
architecture, and clearly demonstrate the value the enablers and technologies being developed over 
the project. Four such scenarios have been presented in the chapter 5 of this document.  
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http://www.isotc211.org/
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8 Annex A: Validation of Generic Enablers 

8.1 Introduction 

The following shows the evaluation of the template and describes how to assess feedback on a FI-
WARE Generic Enabler (GE). This was based on an initial version proposed by FI-WARE with a num-
ber of additions and modifications suggested by ENVIROFI, which later also was adopted for the tem-
plate for all of the use cases projects.   

 

8.2 General Project Information and Links  

Quick FI-WARE tour :  

http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Quick_FI-WARE_tour  
 

FI-WARE Generic Enabler Catalogue:   

http://catalogue.fi-ware.eu/  
 

The Reference Architecture of the FI-WARE platform is structured along a number of technical chap-
ters, namely 

Data/Context Management 

http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Data/Context_Management  
 

Internet of Things (IoT) Services Enablement  

http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Internet_of_Things_(IoT)_Services_Enabl
ement 
 

Applications/Services Ecosystem and Delivery Framework  

http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Applications/Services_Ecosystem_and_D
elivery_Framework  
 

Security 

http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Security   

 

Cloud Hosting  

http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Cloud_Hosting  
 

Interface to Networks and Devices (I2ND) 

http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Interface_to_Networks_and_Devices 
 

For usage and (re-)implementation of GEs, follow the links on Summary_of_FI-
WARE_Open_Specifications (http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/ 
Summary_of_FI-WARE_Open_Specifications) 

Materializing the FI-WARE Vision  

Materializing_Cloud_Hosting_in_FI-WARE  

http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Quick_FI-WARE_tour
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Quick_FI-WARE_tour
http://catalogue.fi-ware.eu/
http://catalogue.fi-ware.eu/
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Data/Context_Management
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Data/Context_Management
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Internet_of_Things_(IoT)_Services_Enablement
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Internet_of_Things_(IoT)_Services_Enablement
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Internet_of_Things_(IoT)_Services_Enablement
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Applications/Services_Ecosystem_and_Delivery_Framework
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Applications/Services_Ecosystem_and_Delivery_Framework
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Applications/Services_Ecosystem_and_Delivery_Framework
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Security
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Security
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Cloud_Hosting
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Cloud_Hosting
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Interface_to_Networks_and_Devices_%28I2ND%29
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Interface_to_Networks_and_Devices
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Summary_of_FI-WARE_Open_Specifications
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Summary_of_FI-WARE_Open_Specifications
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Cloud_Hosting_in_FI-WARE
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http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Cloud_Hosting_in_FI-
WARE  
 

Materializing_Data/Context_Management_in_FI-WARE  

http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Data/Context_Management
_in_FI-WARE 
 

Materializing_Internet_of_Things_(IoT)_Services_Enablement_in_FI-WARE 

http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Internet_of_Things_(IoT)_S
ervices_Enablement_in_FI-WARE 
 

Materializing_Applications/Services_Ecosystem_and_Delivery_Framework_in_FI-WARE 

http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Applications/Services_Ecos
ystem_and_Delivery_Framework_in_FI-WARE 
 

Materializing_Security_in_FI-WARE 

http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Security_in_FI-WARE 
 

Materializing_the_Interface_to_Networks_and_Devices_(I2ND)_in_FI-WARE 

http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_the_Interface_to_Networks_
and_Devices_(I2ND)_in_FI-WARE 
 

Materializing_Advanced_User_Interfaces_in_FI-WARE 

http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Advanced_User_Interfaces_
in_FI-WARE 

 

8.3 Validation Template 

An evaluation of a GE should consider all the fields in the evaluation template. Each Use Case project 
should aggregate the feedback on an enabler such that there is at most one evaluation report per GE. 

The template consists of three parts: 

1. Validation Context describes details about the evaluation such as which enabler was evaluat-
ed, who conducted the evaluation on what basis and for what purpose. 

2. Detailed Feedback describes technical problems, limitations in the documenta-
tion/implementation, cooperative/communication challenges and suggestions for future im-
provements. 

3. Score Sheet to provide a general impression of the quality and relevance of the GE. 

The feedback provided should be at a concrete level such that it is clear what the missing or misbehav-
ing functionality is. The focus should be on the need or requirement rather than detailing or suggesting 
exactly how to technically design or implement the improvement of the GE. Subsequently introduced 
Tracker requests should be setup and linked within the provided answers. 

 

http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Cloud_Hosting_in_FI-WARE
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Cloud_Hosting_in_FI-WARE
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Data/Context_Management_in_FI-WARE
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Data/Context_Management_in_FI-WARE
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Internet_of_Things_(IoT)_Services_Enablement_in_FI-WARE
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Internet_of_Things_(IoT)_Services_Enablement_in_FI-WARE
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Applications/Services_Ecosystem_and_Delivery_Framework_in_FI-WARE
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Applications/Services_Ecosystem_and_Delivery_Framework_in_FI-WARE
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Security_in_FI-WARE
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_the_Interface_to_Networks_and_Devices_(I2ND)_in_FI-WARE
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_the_Interface_to_Networks_and_Devices_(I2ND)_in_FI-WARE
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Advanced_User_Interfaces_in_FI-WARE
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Advanced_User_Interfaces_in_FI-WARE
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Table 7: Evaluation of selected GEs by the ENVIROFI project 

 

8.4 Allocation of VMs 

 

8.4.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 
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GE/(SE) Name  

Allocation of VMs, (Iaas Data Center Resource Management GE) 
 

GE/(SE) Short Description  

The GE provides cloud hosted virtual machines on demand. So, if for certain reasons, a project partner 
needs additional server infrastructure, the GE can be used the spawn a new instance within minutes. A 
predefined amount of resources (like virtual CPUs, memory or disk space) is allocated to every partici-
pating project. Project administrators utilize these resources in the Cloud Portal [1] by creating new vir-
tual machines in the browser. The service enables to attach additional storage volumes and supports 
various operating systems like Windows 7, Ubuntu or CentOS and allows to preconfigure security set-
tings before launching a new instance. 

[1] http://cloud.lab.fi-ware.eu/nova/ 
 

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
 

Scope relevance/Usage need/ Requirements 

Requirements are to set up VMs on demand for software component testing and hosting. VMs could be 
used to host some of our distributed components to establish redundancy and automatic replication. 
The GE covers all our needs. 
 

Which parts of the GE were mainly used/considered in the validation  

We use an Ubuntu Virtual Machine and attached 500GB block storage. We didn’t use the Microsoft Vir-
tual Machines. 
 

Time period of evaluation  

A couple of weeks. 
 

Evaluating organisation(s)/person(s) 

Hermann Huber, Developer/Admin 

8.4.2 Detailed Feedback 

Technical problems / Limitations 

Initially, we were not able to establish a network connection to the VM. According to the support tickets, 
also other users seem to have problems with establishing a connection (SSH and VNC). In the first 
place we received “No route to host” responses. After a couple of weeks we tried again and login using 
the password method was possible. The signed key pair based login didn’t work as well at the first at-
tempt. Some instances did support this feature others didn’t. The password based login did work for 
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every instance.  

Review of online documentation 

We did not need any documentation except when it came to the connection problems. The documenta-
tion didn’t address our concerns, so we consulted the support team. 
 

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

The webinar was helpful and comprehensive. The support team responded to all our issues quickly and 
did solve  them as expected. 
 

Concrete usage example(s) 

We launched a Linux-based VM and installed the NoSQL database CouchDB, which may be consid-
ered as the backbone of our distributed system. The database supports automatic replication with other 
CouchDBs on different machines. The VM enabled us to test the replication behaviour across multiple 
server instances. 
 

Customizations / Use Case-specific data 

 

Status of reported issues 

All tickets are closed now. The support team solved all our issues. 
 

Recommendations for future use and improvements 
 

8.4.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

6 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

6 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

6 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

6 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

6 
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How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

3 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

4 
 

Would you recommend the GE? (1-6)  

5 

8.5 Object Storage GE - FI-WARE Implementation 

8.5.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 

 

GE/(SE) Name  

Object Storage GE - FI-WARE Implementation 
 

GE/(SE) Short Description  

Object storage functionality through an open standardized CDMI interface on top of OpenStack Swift. 
Provides storage and retrieval of binary objects and organization in a hierarchy of containers via HTTP 
RESTful interface. 

http://catalogue.fi-ware.eu/enablers/object-storage-ge-fi-ware-implementation 
 

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
 

Scope relevance/Usage need/ Requirements 

In the scope of ENVIROFI this enabler will be used to store large binary image objects which are taken 

http://catalogue.fi-ware.eu/enablers/object-storage-ge-fi-ware-implementation
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by a camera on a smartphone and then transferred from the phone to the GE. The URI of the images 
stored on the GE shall be sent to a third enabler (ENVIROFI WP5-SE-FUSION-2 Environmental image 
sample classification service), which shall retrieve the image objects from the Object Storage GE. 
 

Which parts of the GE were mainly used/considered in the validation  

Authentication, container creation, object storage and retrieval where tested. Modification of objects is 
not necessary from today’s point of view. 
 

Time period of evaluation  

Started 2012-11-22 until April 2013. 
 

Evaluating organisation(s)/person(s) 

Evaluation done by AIT, Maria Egly (maria.egly@ait.ac.at). Engineer 

8.5.2 Detailed Feedback 

Technical problems / Limitations 

After some issues and a longer email conversation it was possible to authenticate successfully on the 
GE. The IDM workaround for mobile devices which have changing IP-Addresses was working without 
problems. One open issue is still left: It is not clear how we can give read access permissions to a third 
party to retrieve the objects that we stored on the GE. 
 

Review of online documentation 

There is a lot of documentation available, large parts are just referencing the SNIA CDMI standard 
specification and the OpenStack Swift documentation. The User & Programmer Guide could be more 
comprehensive regarding the authentication process (see tracker issue #3221). 
 

Review of training sessions/webinar/trackers/direct communication (phone, e-mail etc.) 

Training session was very valuable to get a first impression of the functionality of the GE and of the 
(low) complexity of the GE programming API. 

Webinar was a mixture of marketing and technical information, but nothing that cannot be found in the 
documentation. 

Direct communication took place via email with Zvi Dubitzky who seems to be primarily responsible for 
the testbed and not for the GE itself. This conversation was very helpful to get through the authentica-
tion process (on Keystone as well as on the GE). 
 

Concrete usage example(s) 

The following UML diagram shows the sequence flow for the ENVIROFI use case “Provide identification 
for image” which is taken as a first test of the Object Storage GE. The part concerning the communica-
tion between WP5-SE-GEO-11 and the GE was tested. The communication between WP5-SE-
FUSION-2 and Object Storage GE is not yet tested. As mentioned before it is not clear how read per-
missions can be given to a user other than the owner of the objects stored on the GE.  

 

mailto:maria.egly@ait.ac.at
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Figure 30: Flow for the ENVIROFI use case “Provide identification for image” 

 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  
 

Status of reported issues 

#3129 – Assigned and resolved 

#3159 – ToBeRevised 

#3221 - Open 
 

Recommendations for future use and improvements 

Provide suggestions that can help to improve the GE. 

8.5.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
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How much did the GE cover the requirements of your envisioned scenario? (1-6)  

6, if issue #3159 can be solved. 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

5 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

5 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

5 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

5 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

5 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the GE? (1-6)  

5 

 

8.6 CEP 

8.6.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 

 

GE/(SE) Name  

Complex Event Processing (CEP) 
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GE/(SE) Short Description  

The CEP GE may be used as an intermediate layer in distributed systems as a recipient of real-time 
events. CEP collects these events and processes them according to predefined rules specified in the 
provide web portal [1]. A major benefit of CEP is that is supports situation based event detection, i.e. it 
collects atomic events, either based on their sequence order or on a given time frame, to derive so 
called situations. If it detects a certain situation, CEP responds with a new event and push it to a given 
event queue like RESTful interfaces or Java Message Service. A very basic use case: notify CEP about 
all incoming emails. The outgoing events consist of the sender email address and the receiving time. 
CEP analyses these events and replies with a “spam detected”-event if a certain user sends more than 
n mails per hour to all participating clients. 

[1] http://cep.lab.fi-ware.eu:8081/AuthoringTool/Main.html (access restricted to certain IP ranges) 
 

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

Our ENVIROFI “MDAF” SE provides a generic observation storage and retrieval service similar in na-
ture to OGC SOS. This service heavily relies on RESTful HTTP transactions and automatically produc-
es new event for each of these transactions (new observation/observation collection, new object of in-
terest). “Observation” in this context is almost the same as in the OGC Sensor Web context, but the da-
ta model is slightly modified to better fit the limitations of noSQL databases (couchDB) and JSON en-
coding is used instead of XML. 

These events can be either made available to 3-rd party services in form of an event log, or pushed to 
some external service. Within this context, CEP can be used to monitor those transactions and derive 
new events which are then consumed by arbitrary FI-Ware enabled 3-rd party service.  

CEP could also be used as a connector to external services. In this context, the CEP would filter the in-
coming events, pick up those of interest to MDAF, merge and re-format them in correct form as needed 
and the final result would be fed to MDAF as new object of interest or new observation.  
 

Which parts of the GE were mainly used/considered in the validation  

We have mainly considered the service interfaces/API, web-based user interface, and functions which 
can be used to design the rules,  
 

Time period of evaluation  

Several weeks  
 

Evaluating organisation(s)/person(s) 

Hermann Huber, Developer 

Denis Havlik, ENVIROFI technical/scientific leader 

http://cep.lab.fi-ware.eu:8081/AuthoringTool/Main.html
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Both from “AIT Austrian Institute of Technology GmbH” (AIT). 

8.6.2 Detailed Feedback 

Technical problems / Limitations 

In order to avoid flooding the network and users with unneeded traffic, we often need to figure out who 
(person, organization, service) is interested in certain observation before pushing the events. User-
specific “Area(s) of Interest” are crucial for this type of filtering. However, the CEP has no context infor-
mation => this type of filtering cannot be easily performed.  

Publish/subscribe context broker, either alone or in combination with CEP may be of more use but this 
was not obvious when we started GE testing process, and we did not have time to test it so far. 

In addition, the need to manually deploy the configuration (this is surely going to be fixed in later re-
leases) is to put it mildly contra productive and not adequately advertised. In fact, we did not find any 
documentation explaining how to do it => sure to put back any would-be testers. 

Finally, the CEP does not provide any explicit Geo-location filtering or transformation functions. While 
it’s certainly possible to implement any geo- functions using simple algebra, this is neither comfortable 
nor efficient.  

See the http://geoxacml.secure-dimensions.net//documentation/geoxacml/ document for the basic data 
types and functions which are needed in many environmental and other observation-centric applica-
tions. 

On a positive side, the temporal handling is sound, and it is possible to define rules that take into ac-
count several consecutive events, rather than just relying on the last one. It would thus be possible to 
correctly define alerts that are based on cumulative features (“if more than x events in last 30 min meet 
criteria”), triggered only once in a while (e.g. not more often that 1 a day) and not triggered for every 
small variation (dead band). 
 

Review of online documentation 

More user-centric documentation would help to speed up integration. A complete “Getting Started” tuto-
rial for developers trying to interact with CEP would have been helpful. In particular, it is important to 
explain in very simple terms how to deploy the configuration once it has been made using the web-GUI. 
(Even better: fix this) 
 

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Communication was efficient and highly beneficial on all channels. Contact person responded quickly 
and comprehensive. 
 

Concrete usage example(s) 

We have specified several use cases, but most of them relied on geo-location and context => turned 
out to be bad match with CEP. 

Some of our current ideas for use of CEP include: 

 Look for users that are flooding the system with (presumably false) observations, in order to 
block them and keep the DB clean. Any user reporting several observations per minutes is ei-
ther joking or DOS-attacking the service. 

 Process events by 3-rd party services of interest to MDAF and produce events that can directly 
be fed to our service and produce new observations. For instance, a “leaf recognition service” 
could report the fact that it has recognized some new leafs in this way. 

Unfortunately it is uncertain if we will manage integrating any of these in ENVIROFI pilots (low priori-
ty). 

http://geoxacml.secure-dimensions.net/documentation/geoxacml/
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Customizations / Use Case-specific data 
 

Status of reported issues 

We did receive a “to-be-implemented” answer via mail when it came to the combination of CEP and 
Pub/Sub GE. All the other issues (How To’s) were answered as desired. 
 

Recommendations for future use and improvements 

Implement geospatial processing functions, add “first time tutorial” for developers. 

8.6.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

3 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

2 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

3 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

3 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

6 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

Not Applicable (guess it should be a 5) 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the GE? (1-6)  

5 
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8.7 Pub/Sub 

8.7.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 

 

GE/(SE) Name  

Publish/Subscribe Context Broker - SAMSON Broker 
 

GE/(SE) Short Description  

The PubSub Context enabler brokers between application consumers and producers. There are two 
implementations of the Pub/Sub broker. This summary refers to the SAMSON Broker implementation 
provided by Telefonica I+D  

From the ENVIROFI perspective, a context broker might be used as an event mediator between con-
sumer and producer applications. Suppose an ENVIROFI specific enabler that takes the role of a pro-
ducer application. Client applications may register to the context broker and subscribe to certain types 
of events. Updates, changes in events will be notified to the client applications.  

The above scenario assumes that (i) producer applications (e.g. ENVIROFI enabler) implement the 
NSGI interface to communicative with context brokers; (ii) data synchronization is done by polling ap-
proach, that is, the context broker periodically queries the producer service to get the latest value of the 
data. If producer applications do not implement the NSGI interface, a kind of mediator would be neces-
sary to perform corresponding data and protocol transformations. It is also envisioned the context bro-
ker may work in collaboration with the Thing Management enabler: the latter would store the data enti-
ties while the former would store the associated events. 

http://catalogue.fi-ware.eu/enablers/publishsubscribe-context-broker-samson-broker 
 

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
 

Scope relevance/Usage need/ Requirements 

From the ENVIROFI perspective, the use of pub/sub context enabler will be likely positive in the long 
term, as the ENVIROFI pilots make progress and add new functionality. For instance, the ability to be-

http://catalogue.fi-ware.eu/enablers/publishsubscribe-context-broker-samson-broker
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ing notified on variations of environmental variables such as changes on the CO2 air concentration 
measurements, it is appealing for the air quality pilot in the ENVIROFI project.  
 

Which parts of the GE were mainly used/considered in the validation  

- 
 

Time period of evaluation  

November 2012 – January 2013 
 

Evaluating organisation(s)/person(s) 

EC-JRC 

8.7.2 Detailed Feedback 

Technical problems / Limitations 

- 
 

Review of online documentation 

In general documentation is well organized in sections according to the methods supported by the ena-
bler  

More info available at: http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Publish/Subscribe 
_GE_-_SAMSON_Broker_-_User_and_Programmer_Guide 
 

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

The webinar was called “FIWARE Pub/Sub Broker” held on 5th December, 2012. Contact point: Fermin 
Galan (Telefonia I+D), fermin@tid.es 

The webinar first overviewed the NGSI of the OMA Context Management 
(http://technical.openmobilealliance.org/Technical/release_program/ngsi_v1_0.aspx). This basically is 
concerned with the context of data entities. These data entities are composed of context elements, con-
text attributes and metadata. That is, context elements are the building blocks in the Pub/Sub broker. 
Occurrences of context elements are referred to as “events”. 

Producer, Consumer, Notify and Subscribe are some of the main operations supported by the broker 
according to the NSGI interface. Context brokers use an internal database to store events registered. 
Context brokers can also act in federation, that is, producer-consumer can be chained. A context broker 
can manage different types of subscription / events.  

The second part of the webinar provided a quick overview of the ESTful API in the wiki and showed 
some examples of the above operations. From the programing perspective, the URL of a HTTP request 
refers to the type of operation (e.g. registerContext) while the XML payload contains the details of an 
event. Some examples of requests were demonstrated using the curl command-line tool. 
 

Concrete usage example(s) 
 

Customizations / Use Case-specific data 
 

Status of reported issues 
 

Recommendations for future use and improvements 

http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Publish/Subscribe_GE_-_SAMSON_Broker_-_User_and_Programmer_Guide
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Publish/Subscribe_GE_-_SAMSON_Broker_-_User_and_Programmer_Guide
mailto:fermin@tid.es
http://technical.openmobilealliance.org/Technical/release_program/ngsi_v1_0.aspx).


 
D4.4 Final Recommendations for Environmental Enablers 

 

 

Copyright © 2013 ENVIROFI Consortium Page 96 of 208 

 

The possibility to chaining several event conditions using spatial operators was asked to the contact 
person. For instance, an operator AND (logic and) over tow event conditions would indicate that a noti-
fication (e.g. accompanied with an action) will be triggered if and only if both events are satisfied. Hav-
ing a set of geographic operators (point inside areas, etc.) would be really nice from the ENVIROFI use 
case perspective.  

I was told after checking with the contact person that the context broker has not been designed to sup-
port this kind of complex functionality in terms of varied operations to concatenate several conditions. 
However, as a followed-up email (20 Dec, 2012), the contact person kindly provided me more infor-
mation with this regard. He did some research on the notifications on complex contextual conditions, 
e.g. to notify when a position sensor is located within a certain area, logical expressions on context in-
formation (with ANDs, ORs, etc.).He confirmed that the capabilities of the PubSub Broker includes noti-
fication when the value of an element of context (e.g. sensor) changes or falls within a certain range 
(the latter case is not implemented right now, but it is in the roadmap). For more complex cases, I was 
suggested to check out other FI-WARE GE, namely: 

 Complex Event Processing (CEP) http://catalogue.fi-ware.eu/enablers/complex-event-
processing-cep-ibm-proactive-technology-online for context information processing that results 
in new information context (such is the case of functional operators), 

 Location (LOCS) http://catalogue.fi-ware.eu/enablers/location-locs for generating complex loca-
tion information, 

 Big Data enabler may be used to perform this kind of spatial operations and analysis requested 

I was encouraged to contact with persons in charge of the above enablers to check if our needs (spatial 
operation, complex spatial conditions for notifications) are being implementing or at least are foreseen 
in their roadmaps. I was also told that one of the issues TID will address in the next release of FI-WARE 
(release 2.0) is precisely integrate CEP and LOCS GEs (and others within the platform) with the Pub / 
Sub Context Broker.  

8.7.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  
4 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

4 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

4 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

N/A 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

N/A 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

Yes 
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Would you recommend the GE? (1-6)  

4 

8.8 BigData 

8.8.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 

GE/(SE) Name  

BigData Analysis - SAMSON 
 

GE/(SE) Short Description  

http://catalogue.fi-ware.eu/enablers/bigdata-analysis-samson 

http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FIWARE.OpenSpecification.Data.BigData 

The BigData Analysis GE is made up from 3 components: 

 SAMSON Platform 

 MongoDB 

 Apache HDFS 

SAMSON is a high-performance MapReduce platform that is designed for scaling tasks on a cluster of 
commodity hardware. This platform removes the need to develop a system for parallelizing and syn-
chronizing work between servers, allowing a person to develop the analytical models needed to solve 
both current and future problems. 

SAMSON extends the traditional MapReduce paradigm by allowing an external data source to stream 
data into and out of the cluster. This allows the system to handle any volume of data thus providing the 
ability to continuously process new inputs and output states without restriction. 

MongoDB is an open source, high-performance, schema-free, document-oriented database written in 
C++. Suited to medium sized data sets (100 Gigabytes - 500 Gigabytes), MongoDB will be used to pro-
vide a high-availability store for querying data. 

The Apache Hadoop software library is a framework that allows for the distributed processing of large 
data sets (> 0.5 Petabytes) across clusters of computers using a simple programming model. It is de-
signed to scale up from single servers to thousands of machines, each offering local computation and 
storage. In particular we will be making use of Hadoop Distributed File System (HDFS) to provide a dis-
tributed storage platform that allows for data exploration, via Hive, as well as a data repository for large 
data sets and the outputs from data processing. 
 

Level of testing (tick all the relevant items) 

 Read available documentation 

http://catalogue.fi-ware.eu/enablers/bigdata-analysis-samson
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FIWARE.OpenSpecification.Data.BigData
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 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
 

Scope relevance/Usage need/ Requirements 

None of the use cases of ENVIROFI I deal with big data, therefore the functionality of this GE is out of 
the current scope of ENVIROFI. Possible use is foreseen for ENVIROFII in phase-2. 
 

Which parts of the GE were mainly used/considered in the validation  

All functionality is considered. 
 

Time period of evaluation  

December 2012/January 1013 
 

Evaluating organisation(s)/person(s) 

ENVIROFI / Fraunhofer IOSB / Hylke van der Schaaf 

8.8.2 Detailed Feedback 

Technical problems / Limitations 
 

Review of online documentation 

The documentation is clear. 
 

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

The webinar was a very clear and convenient way to get started. 
 

Concrete usage example(s) 

Not applied yet. 
 

Customizations / Use Case-specific data 

No plans yet. 
 

Status of reported issues 

None 
 

Recommendations for future use and improvements 

Provide suggestions that can help to improve the GE. 
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8.8.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

0 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

6 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6) 

- 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6) 

-  
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6) 

NA 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No) 

Yes 
 

Would you recommend the GE? (1-6)  

5 

 

8.9 Query Broker 

8.9.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 

 

GE/(SE) Name  

Media enhanced Query Broker GE 
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GE/(SE) Short Description  

The Media-enhanced Query Broker GE provides an intelligent, abstracting interface for retrieval of data 
from distributed and heterogeneous data resources. Principal users of the Media-enhanced Query Bro-
ker GE include applications that require a selective, on-demand view on various data repositories via a 
single, unified API, without taking care about the specifics of the internal data storage and DB imple-
mentations and interfaces. 

For ENVIROFI we wanted to integrate it with the image archive SE to publish image records using a 
MpegQuery interface. 
 

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
 

Scope relevance/Usage need/ Requirements 

This GE has been fully integrated with the ENVIROFI image archive GE. We host the query broker lo-
cally, and provide a QueryBroker endpoint that allows MpegQuery to be executed on the image archive 
database. This executes a backend MySQL query and retrieves both image record metadata and im-
age blobs holding base64 encuded JPEG images (of leaves). 
 

Which parts of the GE were mainly used/considered in the validation  

MySQL plugin to the QueryBroker  GE 

QueryBroker installed under Tomcat 
 

Time period of evaluation  

February 2013 
 

Evaluating organisation(s)/person(s) 

Stuart E. Middleton, ITINNO 

8.9.2 Detailed Feedback 

Technical problems / Limitations 

Support for MySQL is adequate to our needs. 

There is currently no database configuration web form so configuration is performed by editing configu-
ration files embedded in WAR files. This could be made easier. 

Support for NoSQL solutions, such as MongoDB/CouchDB would be useful also. 
 

Review of online documentation 

Online documentation is sufficient. 

Siemens helps us with direct communication and this facilitated an efficient integration. 
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Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Direct support by Siemens was very good 
 

Concrete usage example(s) 

Image archive SE query using QueryBroker to retrieve image records 
 

Customizations / Use Case-specific data 

Not Applicable. 
 

Status of reported issues 

Not Applicable. 
 

Recommendations for future use and improvements 

There is currently no database configuration web form so configuration is performed by editing configu-
ration files embedded in WAR files. This could be made easier. 

Support for NoSQL solutions, such as MongoDB/CouchDB would be useful also. 

8.9.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

6 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

4 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

6 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

6 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

4 (possible with direct communication to Siemens) 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the GE? (1-6)  

6 
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8.10 Location service 

8.10.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 
 

GE/(SE) Name  

Location - LOCS 
 

GE/(SE) Short Description  

The Location Server (LOCS) is a Thales Alenia Space France (TAS-F) platform dedicated to location 
management of wireless devices (2G, 2.5G, 3G, 4G). 

This platform is based on various positioning techniques such as A-GPS, WiFi and Cell-Id activated 
with intelligence whilst taking into account the end-user privacy. 

http://catalogue.fi-ware.eu/enablers/location-locs 
 

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
 

Scope relevance/Usage need/ Requirements 

In the scope of ENVIROFI this enabler shall be used to doublecheck the location of a mobile user e.g. 
for plausibility checks or for avoiding users to enter false location (i.e. using tools like “FakeGPS”). 

The intended usage is: 

1. A user of the mobile application enters an observation on a certain location.  

2. The user’s actual location is retrieved by the mobile app by calling LOCS 

3. A plausibility check is triggered with this location and the location received by the mobile’s loca-
tion platform (i.e. GPS or network cell location). 

 

Which parts of the GE were mainly used/considered in the validation  

Retrieve actual location of a mobile user. 

http://catalogue.fi-ware.eu/enablers/location-locs
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Time period of evaluation  

September 2012 
 

Evaluating organisation(s)/person(s) 

Evaluation done by AIT, Maria Egly (maria.egly@ait.ac.at). engineer 

8.10.2 Detailed Feedback 

Technical problems / Limitations 

Since at time of evaluation it was not possible to get access to the testbed, the documentation was read 
only, no tests could be performed. Mail communication with Tanguy.Bourgault@thalesaleniaspace.com 
resulted in the information that the LOCS is running for simulated mobile devices. In the scope of 
ENVIROFI the LOCS would be  needed it to get location of real devices. Due to tracker issue #2885 
this will be solved in Q1 2013. 3. 
 

Review of online documentation 

For the intended use by ENVIROFI the documentation is sufficient. 
 

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Direct communication took place via email with Tanguy Bourgault who is responsible for the GE. The 
main content of this conversation was the problem of testbed access. The question about real devices 
instead of simulators could not be solved. 
 

Concrete usage example(s) 
 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  
 

Status of reported issues 

#2885 – Closed 
 

Recommendations for future use and improvements 

Provide suggestions that can help to improve the GE. 

8.10.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

6, if issue #2885 can be solved – and if it can be provided to work as expected.  It was not available in a 
usable form when the ENVIROFI project did the initial evaluations.  
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

5 

mailto:maria.egly@ait.ac.at
mailto:Tanguy.Bourgault@thalesaleniaspace.com
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Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

5 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

5 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

5 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

5 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

N/A 
 

Would you recommend the GE? (1-6)  

5 – (when it can be provided in a workable form) 

8.11 Semantic application 

8.11.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 
 

GE/(SE) Name  

Semantic Application Support 
 

GE/(SE) Short Description  

http://catalogue.fi-ware.eu/enablers/semantic-application-support 

http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/ 
FIWARE.OpenSpecification.Data.SemanticSupport 
 

The main goal of the Semantic Web Application Enabler is to provide a framework for ontology engi-
neers and developers of semantically-enabled applications offering RDF/OWL management, storage 
and retrieval capabilities. Semantic Web applications stakeholders will benefit from this generic enabler 

http://catalogue.fi-ware.eu/enablers/semantic-application-support
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FIWARE.OpenSpecification.Data.SemanticSupport
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FIWARE.OpenSpecification.Data.SemanticSupport
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that: 

 Provides an infrastructure for semantic web applications that support large scale applications 
including: metadata storage in RDF, publication of RDF triples, querying by SPARQL and 
inference. 

 Provides a framework for supporting methodologies and engineering processes related with 
metadata management and ontology development. 

 

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
 

Scope relevance/Usage need/ Requirements 

The first release of this GE is still very limited, it has for instance no query support yet, but from the 
documentation the final goals seem to cover most of the semantic functionality of ENVIROFI. However, 
since the documentation of the post-initial-release functionality is very minimal (query support is not de-
scribed at all yet, only shortly mentioned) it is hard to say much about this. 
 

Which parts of the GE were mainly used/considered in the validation  

All functionality is considered. 
 

Time period of evaluation  

Approximately in which date period(s) did the evaluation take place. 

 December 2012/January 1013 
 

Evaluating organisation(s)/person(s) 

ENVIROFI / Fraunhofer IOSB / Hylke van der Schaaf 

8.11.2 Detailed Feedback 

Technical problems / Limitations 

Report all the things we are not able to use or that has bugs or has limitations in our context (but are 
still within the scope of the GE). 
 

Review of online documentation 

The documentation is clear and covers the functionality of the first release. There seems to be no doc-
umentation yet covering planned future releases. 
 

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

The webinar was a very clear and convenient way to get started. 



 
D4.4 Final Recommendations for Environmental Enablers 

 

 

Copyright © 2013 ENVIROFI Consortium Page 106 of 208 

 

 

Concrete usage example(s) 

Not applied yet. 
 

Customizations / Use Case-specific data 

No plans yet. 
 

Status of reported issues 

None 
 

Recommendations for future use and improvements 

Provide suggestions that can help to improve the GE. 

8.11.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

6 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

6 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6) 

2 (The first release is very limited, no subscription and querying yet) 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6) 

2 (The first release is very limited, no subscription and querying yet) 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6) 

NA 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No) 

Yes 
 

Would you recommend the GE? (1-6)  

5 
 

EVAL 2 
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8.12 Semantic Application Support 

8.12.1 Validation Context (2)  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 
 

GE/(SE) Name  

Semantic Application Support 
  

GE/(SE) Short Description  

The Semantic Web Application Enabler a framework for ontology engineers and developers of semanti-
cally-enabled applications offering RDF/OWL management, storage and retrieval capabilities. 
  

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

This enabler has the potential to meet the needs of ENVIROFI to deal with ontologies.  
 

Which parts of the GE were mainly used/considered in the validation  

No parts were excluded when reading the documentation. 
 

Time period of evaluation  

February 2012. 
 

Evaluating organisation(s)/person(s) 

Dumitru Roman, Research Scientist, SINTEF. 
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8.12.2 Detailed Feedback 

Technical problems / Limitations 

There appears to be no software available. From the current description it seems only a rather generic 
API for Ontology Registry has been developed. It’s very simplistic. There is not much one can do with 
this. There are other approaches that address similar problems that are much more developed. 
  

Review of online documentation 

Rather weak. Generic introduction to ontologies is provided, but more comprehensive intros to ontolo-
gies can be found in many other places. The generic ontology registry API is documented to some de-
gree but as it is now one cannot do much with it. 
  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

No such communication has been performed. 
 

Concrete usage example(s) 

Not Applicable.  
 

Customizations / Use Case-specific data 

Not Applicable. 
  

Status of reported issues 

Not Applicable.  
  

Recommendations for future use and improvements 

 Study in more details the state of the art in ontology management and make it clear if/how the 
work here differs from existing approaches. 

 Provide an online tool where people can try out/test the API. 

8.12.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 

 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

2 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

2 

 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

1 
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To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

2. 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

Not Applicable. 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

No 
 

Would you recommend the GE? (1-6)  

1 

8.13 Semantic annotation 

8.13.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 

GE/(SE) Name  

Semantic Annotation 
 

GE/(SE) Short Description  

http://catalogue.fi-ware.eu/enablers/semantic-annotation 

http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FIWARE.OpenSpecification.Data. 
SemanticAnnotation  

Semantic Annotation GE aims at performing named entity recognition and semantic annotation for a 
given text. The basic Idea is to use an open-source language processor (Freeling) plus some custom 
software to identify the entities contained in the text to analyse. Once the entities (which are basically 
persons, places and organizations) are identified, the system searches into semantic triple stores and 
databases RDF information about those entities by means of SPARQL Queries. For each entity the 
systems offers the set of candidates found (if existing) each one with a related “score” giving an hint of 
the one who should be closer to the real meaning for the context given by the text. Once collected the 
results are returned in Json format. 
 

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

http://catalogue.fi-ware.eu/enablers/semantic-annotation
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FIWARE.OpenSpecification.Data.SemanticAnnotation
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FIWARE.OpenSpecification.Data.SemanticAnnotation
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 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 

Scope relevance/Usage need/ Requirements 

None of the ENVIROFI work packages deal with bodies of text that need to be semantically annotated, 
therefore the functionality of this GE is out of the scope of ENVIROFI. Possible use is foreseen for 
ENVIROFII in phase-2, in the context of resource discovery, but it would depend on how well the GE 
works for annotating structured (XML) documents. 
 

Which parts of the GE were mainly used/considered in the validation  

Not applicable. 
 

Time period of evaluation  

December 2012. 
 

Evaluating organisation(s)/person(s) 

ENVIROFI / Fraunhofer IOSB / Hylke van der Schaaf 

8.13.2 Detailed Feedback 

Technical problems / Limitations 

It is not clear how (if at all) one can add his own semantic databases that should be queried, which 
would be a requirement for possible use in ENVIROFI in later phases. It should at least be possible to 
select available ontologies that are maintained in an instance of the Semantic Application Support GE. 
 

Review of online documentation 

 The on-line API documentation is clear. 

 The quick reference guide at http://catalogue.fi-ware.eu/enablers/semantic-
annotation/documentation lists installation requirements, but the GE cannot be downloaded, 
making these requirements pointless. 

 There is no mention of how one can add new semantic databases for searching, or how one 
can set or select which available databases should be searched. 

 Many of the returned fields are not explained, like ext, lev, sim, sis, jw. 
 

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

The webinar was a very clear and convenient way to get started. 
 

Concrete usage example(s) 

Not applicable. 
 

Customizations / Use Case-specific data 

Not applicable. 

  

http://catalogue.fi-ware.eu/enablers/semantic-annotation/documentation
http://catalogue.fi-ware.eu/enablers/semantic-annotation/documentation
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Status of reported issues 

Not applicable. 
 

Recommendations for future use and improvements 

Provide suggestions that can help to improve the GE. 

8.13.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

0 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

3 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

3 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

5 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

Not applicable. 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the GE? (1-6)  

2 

8.14 Service description Repository 

8.14.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 
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GE/(SE) Name  

Repository – SAP RI 
 

GE/(SE) Short Description  

The Repository GE is part of the platform for Service Ecosystems to handle core enablers and based 
on open standard interfaces such as the Linked Unified Service Description Language (USDL). The 
high-level architecture for service ecosystems (see figure below, taken from the FI-WARE wiki) should 
be understood as a blueprint. Some pieces of the architecture are still missing such as the Business 
Model Engine enabler that’s planned for future releases. The Repository enabler is then a central part 
of the Service Ecosystems, connecting to the Marketplace, Composition, and Business Model Execu-
tion enablers.  

http://catalogue.fi-ware.eu/enablers/repository-sap-ri 

 

 

Figure 31: High-level architecture for service ecosystems 

 

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 

http://catalogue.fi-ware.eu/enablers/repository-sap-ri
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Scope relevance/Usage need/ Requirements 

From the ENVIROFI viewpoint the Repository enabler would be aimed to host service offering descrip-
tions of ENVIROFI specific enablers. This would imply to create associated service offering for 
ENVIROFI enablers using the Linked USDL description format. Alternatively, it would be possible to set 
up a local instance of the repository enabler in for registering ENVIROFI enablers  

Further investigations however are required to ensure mappings between ENVIROFI enablers and 
USDL descriptions, considering the need of specialized vocabularies in the geospatial and environmen-
tal application domain. Would other GEs be able to discover services registered in the Repository ena-
bler using such environmental/geospatial vocabularies? Would other GEs be able to automatically un-
derstand such services to perform advanced tasks such as chaining services/enablers?  
 

Which parts of the GE were mainly used/considered in the validation  
 

Time period of evaluation  

November 2012 – January 2013 
 

Evaluating organisation(s)/person(s) 

EC-JRC 

8.14.2 Detailed Feedback 

Technical problems / Limitations 

- 
  

Review of online documentation 

In general documentation is extensive, above all referred to the USDL syntax. What is missing however 
is a document that would describe how the ecosystems of services/enablers (early figure) play together 
in elaborate use cases/plots taken from Use Case projects. 

More info available at 

http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Repository_Open_RESTful_API_Specifica
tion_%28PRELIMINARY%29 

  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

The webinar was called “FI-WARE App & Service Ecosystems”: held on 13th November, 2012. Contact 
point: Torsten Leidig (SAP), torsten.leidig@sap.com 

The webinar started by emphasizing the need of a platform for Service Ecosystems to handle core en-
ablers and based on open standard interfaces.  However, this key aspect was not further explained in 
the webinar. It would be a great idea however to plan one a various webinars that piece various GEs 
together to see how they can complement on each other to meet complex needs and requirements. So 
far, individual webinars were only focused on the capabilities offered by the particular GE, not on the re-
lations with other GEs in the context of the Service Ecosystem.  

After a brief overview on the service ecosystem architecture, the rest of the webinar was centred on the 
syntax of Linked Unified Service Description Language (USDL; linked-usdl.org; see recent Information 
Systems paper: http://dx.doi.org/10.1016/j.is.2012.06.004). A service provider such as ENVIROFI can 
use the Repository to publish its service descriptions according to the USDL syntax.  

USDL is made up of core and dedicated vocabularies. The core vocabularies are meant to describe 

http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Repository_Open_RESTful_API_Specification_%28PRELIMINARY%29
http://forge.fiware.eu/plugins/mediawiki/wiki/fiware/index.php/Repository_Open_RESTful_API_Specification_%28PRELIMINARY%29
mailto:torsten.leidig@sap.com
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common aspects of service descriptions. Specific vocabularies are meant to describe services in par-
ticular domains. An example is goodRelations vocabulary for e-commerce. A USDL-based service de-
scription may be then extended for geospatial and environmental domains.  

There is a GUI editor (open source tool) available to guide users in describing services based on 
(Linked) USDL syntax. It also incorporates a publishing tool to update service descriptions to the Re-
pository enabler. Note that what is actually published into the Repository is a part of the service descrip-
tion, that is, the service offering description that contains a pointer (URL) to the source service/enabler.  

Positive aspects: 

Adoption of a clean, concise RESTful API  
 

Concrete usage example(s) 
 

Customizations / Use Case-specific data 
  

Status of reported issues 
  

 Recommendations for future use and improvements 

It is unclear what the required steps are to make a Specific Enabler part of the ecosystem. For instance, 
the first step would be to create the service offering description. One then should register that descrip-
tion in the Repository or the Register enablers. What are the differences? Lastly, such USDL-based of-
fering should be published in the marketplace. Is it a manual or automated approach? A service provid-
er should publish a service offering twice, both in the Repository and Marketplace?  

Our understanding is that the ecosystem of services/enablers supports the "service life-cycle", that is, 
registration, publication, composition, discovery as well as other data-centric functionalities such as 
mediators. The Marketplace enabler for instance provides functionality necessary for bringing together 
service offering and service demand. It supports service discovery as well as user-centric functionalities 
such as recommendation, review and rating of services. All in all, it represents to right place to find de-
sirable services from the user point of view. It seems that the Marketplace "uses" the Repository ena-
bler so that only those services that are registered in the Repository can be published in the market-
place enabler. On the other hand, service composition and mashup app enablers use the marketplace 
to discovery services for their composition and workflows. 

8.14.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

4 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

5 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

4 
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To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

4 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

N/A 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the GE? (1-6)  

4 

8.15  Repository 

8.15.1 Validation Context  (2) 

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 
 

GE/(SE) Name  

Repository 
 

GE/(SE) Short Description  

The repository provides a consistent uniform API to USDL service descriptions and associated media 
files for applications of the business framework. A service provider can use the Repository to publish 
the description of various aspects of the service according to a uniform description language. 
 

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
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Scope relevance/Usage need/ Requirements 

The low semantic level of the Repository makes it usage area neutral, therefore it can be used in 
ENVIROFI and more generally in environmental applications. However it strongly depends on USDL, 
and it appears actually designed for it (“The repository provides a consistent uniform API to USDL ser-
vice descriptions”). This makes the enabler tightly coupled with other FI-WARE services being “a core 
enabler of the FI-Ware Business Framework”. While this may be a point-of-strength in the FI-PPP view, 
it may be a strong limitation for environmental applications. The environmental domain includes a lot of 
different providers (from environmental agencies, to research centers, to citizens), different applica-
tions, and different communities. They have different requirements and different constraints, such as 
the need or obligation to provide services to existing infrastructure (e.g. INSPIRE, GEOSS, etc.). These 
constraints and obligations reflect in application developers including SMEs and single entrepreneurs. 
USDL may be too much a high-barrier for developers. The advantages in being compliant with FI-
WARE Business Framework might not compensate the greater complexity and possible loss of compat-
ibility with widespread environment informatics technologies. 

Past experiences with the adoption of enterprise solutions in the environmental domain are not encour-
aging (e.g. SOA frameworks, including SOAP). 

Mediation techniques may help to solve these issues (see ENVIROFI mediation enablers). 
 

Positive aspects: 

adoption of simple and clean network API based on REST approach 

adoption of open specifications for both the APIs and representation (USDL) 
 

Negative aspects: 

USDL seems quite a complex standard raising the entry barrier for providers 

Tight coupling with FI-WARE technologies 

 

Which parts of the GE were mainly used/considered in the validation  

- 
 

Time period of evaluation  

January 2013 
 

Evaluating organisation(s)/person(s) 

CNR-IIA; evaluation carried out by IT and interoperability experts 

8.15.2 Detailed Feedback 

Technical problems / Limitations 

- 
  

Review of online documentation 

It is  sufficient for a general overview 
  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

- 
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Concrete usage example(s) 

The enabler has not been tested. A potential scenario might be the following: 

An environmental application exposes a service for an existing infrastructure, such as GEOSS or 
INSPIRE, using ENVIROFI SEs compliant with the related specifications. The same service might be 
described in USDL to make it part of a FI-WARE instance. 
 

Customizations / Use Case-specific data 
  

Status of reported issues 

- 
  

Recommendations for future use and improvements 

Investigation of requirements from the environmental domain especially the interaction of FI-WARE 
based infrastructures with existing and planned Earth Observation, Earth Science and environmental in-
frastructures (e.g. GEOSS, INSPIRE, GMES, EyeOnEarth, GBIF). Related to this, the possibility to ex-
press in USDL the services adopted in the environmental domain, including those from ENVIROFI SEs 
should be considered. 

8.15.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

2 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

5 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

3 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

N/A 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

N/A 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the GE? (1-6)  

3 
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8.16 Marketplace 

8.16.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 

 

GE/(SE) Name  

Marketplace 
 

GE/(SE) Short Description  
  

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

The concept of the Marketplace GE is in principle interesting for ENVIROFI. There are however some 
concerns that would need more investigation: 

 In the environmental domain spatial and temporal information is fundamental. E.g. a developer 
would like to find a weather model service which has high accuracy in the Mediterranean area. 
How much is this kind of query supported in the Marketplace? 

 One of the most relevant resource in the environmental domain is data. This implies that users 
are typically resource-oriented, preferring to describe data rather than the services used to ac-
cess them. It is not clear if USDL fully can support this approach. E.g. how could a provider in-
form that he/she is offering datasets on the Mediterranean in netCDF format? 

 In the environmental domain several relevant resources (data, environmental models, transfor-
mation services) are produced, owned and used by organizations other than enterprises includ-
ing research centers, space and environmental agencies, public administrations, citizens. It is 
not clear how much they would be willing to provide a USDL description of their services (previ-
ous experiences in the geospatial domain with other standards were not successful). 

 In the geospatial domain there are already several standards for service discovery, description, 
chaining. Some of them  (OGC WPS) are specifically tailored for geospatial resources. Why 
should the marketplace approach be preferred to the others? 
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Mediation techniques may help to solve these issues. 
 

Positive aspects: 

adoption of simple and clean network API based on REST approach 

adoption of open specifications for both the APIs and representation (USDL) 
 

Negative aspects: 

USDL seems quite a complex standard raising the entry barrier for providers 
  

Which parts of the GE were mainly used/considered in the validation  

- 
 

Time period of evaluation  

November 2012 to January 2013 
 

Evaluating organisation(s)/person(s) 

CNR-IIA; evaluation carried out by IT and interoperability experts 

8.16.2 Detailed Feedback 

Technical problems / Limitations 

- 
 

Review of online documentation 

Is it sufficient for a general overview 
 

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

- 
 

Concrete usage example(s) 

The GE was not used but a possible scenario could be: 

Connect the Marketplace GE to the ENVIROFI SE (catalogues and discovery brokers) to make envi-
ronmental resources (data and services) visible as offerings. On the other side relevant offerings from 
the Marketplace may become visible through the environmental catalogues. The implementation of this 
scenario would require the mediation of interfaces and harmonization of information models. 
 

Customizations / Use Case-specific data 
  

Status of reported issues 

- 
 

Recommendations for future use and improvements 

Investigation of requirements from the geospatial domain 
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8.16.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

4 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

5 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

3 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

N/A 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

N/A 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the GE? (1-6)  

4 

 

8.17 Light Semantic composition editor 

8.17.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 
 

GE/(SE) Name  

Light Semantic Composition Editor – COMPEL 
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GE/(SE) Short Description  

The tool is built around the Oryx tool which provides BPMN as a graphical language where a user can 
model service compositions. The tasks in a composition model needs to be annotated by the tool. Then 
a matchmaking algorithm will search for existing services that can fulfil the requirements/semantic an-
notations. The user needs to make a complete composition with connected control flow, annotate each 
task properly. Next, the user uses the tool to search for concrete matches of each task, and selects the 
one to bind to. 
  

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

This tool has the potential to meet the needs of ENVIROFI to easily, user-friendly specify a composition 
graph and search for appropriate concrete services to perform each task. However, there are some 
open issues. It seems to be a requirement that each concrete candidate service has to be annotated in 
order to be used. In what form is not clear to us? It would also be useful to select concrete non-
annotated services in cases where we know exactly which service to use. 

It is not specified anywhere how to model the data objects and data flow, neither the data transfor-
mations that normally are necessary in a service composition context. 
 

Which parts of the GE were mainly used/considered in the validation  

No parts were excluded when reading the documentation. 
 

Time period of evaluation  

February 2013 
 

Evaluating organisation(s)/person(s) 

Roy Grønmo, Research Scientist, SINTEF. 

8.17.2 Detailed Feedback 

Technical problems / Limitations 

It is unclear how to add your own ontology, how services are properly annotated, how to maintain the 
model repository and how to integrate with the Marketplace GE so to search for the available services. 
  

Review of online documentation 

The online documentation is simple to follow, but is too limited. It does not cover the essential issues on 
how to maintain the model repository and how to integrate with the Marketplace GE so to search for the 
available services. 

The online documentation also has some additional weaknesses: 
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 The names of the four main widgets in the user/programmer guide are different from the titles 
used in the actual tool. (Semantic Annotations and Service List vs. Task/Process Annotations 
and Service Operations) 

 Can't find "Generate DataFlow Tab", which is mentioned in the documentation 

 The documentation instructs the user to select import and export of the XML format of BPMN 
(DI XML) for storing and uploading models. However, this format is not fully supported by Oryx. 
The JSON format needs to be used instead. 

  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

The e-mail communication with the responsible persons behind the tool has been very successful in or-
der to quickly sort out technical problems such as access to the tool.  
 

Concrete usage example(s) 

Not Applicable. 
 

Customizations / Use Case-specific data 

Not Applicable. 
 

Status of reported issues 

Not Applicable. 
 

Recommendations for future use and improvements 

The foundation of the tool and the approach taken is promising.  

However, before this tool can be used in practice, some important issues have to be sorted out: 

 Integration with Marketplace 

 How to deal with data flow and data transformation  

 Complete documentation or tool implementation to cover the aspects listed above in this item 
list 

8.17.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

3 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

3 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

Not Applicable. 
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To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

Not Applicable. 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

Not Applicable. 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

No 
 

Would you recommend the GE? (1-6)  

3 

8.18 Ericsson Composition editor 

8.18.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 
 

GE/(SE) Name  

 Service Composition - Ericsson Composition Engine (ECE) 
 

GE/(SE) Short Description  

The tool provides a graphical language where a user can model service compositions. Existing services 
can be added and maintained in a service explorer. This explorer will represent the individual, existing 
services that can be imported into a composition. The graphical workflow language supports start and 
end events and conditional branching. Data flow is only implicitly handled and it is unclear if parallel be-
haviour is supported. The Ericsson Composition Engine includes an execution engine to deploy and 
execute finished compositions. 
  

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 
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 Integrated into ENVIROFI pilot/platform 

  

Scope relevance/Usage need/ Requirements 

According to the documentation it seems that the tool may be used to specify service compositions of 
existing WSDL-based services. It is unclear if parallel behaviour is supported and how to handle data 
flow and especially how to define data transformations. The latter is crucial to be able to use the tool. 
Also, lots of technical low-level details are needed to configure a service composition properly. This will 
make it hard to use in practice. 

 Furthermore the graphical icons are non-intuitive, especially since rectangles are used for any type of 
construct (all control nodes and service calls etc.). 

The tool seems to provide numerous validation errors so that an incorrect composition can be improved 
by the user until it is valid. 
  

Which parts of the GE were mainly used/considered in the validation  

No parts were excluded when reading the documentation. 
 

Time period of evaluation  

February 2013 
 

Evaluating organisation(s)/person(s) 

Roy Grønmo, Research Scientist, SINTEF. 

8.18.2 Detailed Feedback 

Technical problems / Limitations 

I was not able to access the tool. The online access fails and the contact person has left Ericsson. The 
replacers answer by e-mail in mid-December that reorganization goes on and that they would inform 
me when things are OK again. 
  

Review of online documentation 

The online documentation is fairly good, describing in a practical way all the capabilities of the tool. It 
would be desirable to see more introduction on the usage of the tool. What it covers and what it does 
not cover wrt. other workflow languages such as BPMN. 
  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

The contact information points to some person that has left Ericsson. When finding other contact infor-
mation and sending e-mails I was notified that they would get back to me when things are working 
again. Two months later I still haven't received any news.  
 

Concrete usage example(s) 

Not Applicable. 
 

Customizations / Use Case-specific data 

Not Applicable. 
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Status of reported issues 

Not Applicable. 
  

 Recommendations for future use and improvements 

There should be a way to better hide some of the technical details of identified services within the com-
position. Different icons for different purposes should be used, like in BPMN. More explicit modeling of 
data and data flow would be preferable. Now it is a bit unclear how to support that part. Also, support 
for data transformations, at least a clear plugin strategy would also be highly appreciated.  

8.18.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

3 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

Not Applicable. 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

3 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

Not Applicable. 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

Not Applicable. 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

No 
 

Would you recommend the GE? (1-6)  

2 

8.19 WireCloud 

8.19.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 
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Data 

I2ND 

Security 
 

GE/(SE) Name  

Application Mashup – WireCloud 
 

GE/(SE) Short Description  

The WireCloud enabler is as web-based application for rapid development of mashable apps. It is 
based on the concepts of widget and operators. An operator enables the connection and interaction 
with remote services deployed elsewhere. Distinct backend services require dedicated operators. A 
widget is the user interface associated to the backed service.  
 

Which parts of the GE were mainly used/considered in the validation  

GUI. The widgets were developed for us by WireCloud GE owners 
 

Time period of evaluation  

March-Mai 2013 
 

Evaluating organisation(s)/person(s) 

Denis Havlik, ENVIROFI technical/scientific leader 

AIT Austrian Institute of Technology GmbH (AIT). 

8.19.2 Detailed Feedback 

Technical problems / Limitations 

- 
  

Review of online documentation 

In general documentation is good and extensive, accompanied by other supporting materials such as 
demo video videos and alternative web sites. 

More info available http://catalogue.fi-ware.eu/enablers/application-mashup-wirecloud/documentation 
  

Review of training sessions/webinar/trackers/direct communication (phone, e-mail etc.) 

Webinar is already described in JRC report. The webinar was excellent and led us to the idea to build 
the demo described here.  
 

Concrete usage example(s) 

WireCloud context broker is used in an extension of ENVIROFI biodiversity pilot 
(http://catalogue.envirofi.eu/applications/bringing-biodiversity-into-the-future-internet), as a proof of con-
cept that this GE can be used to build useful ad-hoc applications pertinent to environmental usage area. 

The demo idea is explained in this video: https://www.youtube.com/watch?v=yEXlLQYq7s4 

The WireCloud application receives part of the observations (those that contain images) from the Envi-
ronmental Georeferenced Observation Service SE and allows the users to assess their quality. The re-
sults are integrated back into “observation heap” and used to improve the quality of the data in biodi-

http://catalogue.envirofi.eu/applications/bringing-biodiversity-into-the-future-internet
https://www.youtube.com/watch?v=yEXlLQYq7s4
http://catalogue.envirofi.eu/enablers/environmental-georeferenced-observation-service
http://catalogue.envirofi.eu/enablers/environmental-georeferenced-observation-service
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versity application. The exchange of data is facilitated by Pub/sub broker. 
 

Customizations / Use Case-specific data 

The wireCloud team has produced a set of ENVIROFI-specific widgets, including: 

 an improved map widget that allows presentation of multiple objects at a time,  

 a widget listing the observations waiting for assessment. 

 a widget with observation details and photo 

 a widget allowing the user to assess the photo quality. 
  

Status of reported issues 

Resolved 
  

Recommendations for future use and improvements 

WireCloud lives and dies with the quality of its widgets and connectors. Development of connectors for 
various OGC services would greatly improve the acceptance of this service in environmental UA. 

Furthermore, it would be very useful to have a widget which can “contain” other widgets and show the 
appropriate one depending on the state of some input variable. This would allow us to implement kind-
of menu system and more complex applications. 

8.19.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

6 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

6 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

6 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

Not assessed, but the GE appears to be rather mature 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

1 – not difficult. However, much of the work was performed by WireCloud team so we can’t really as-
sess the difficulty of building custom widgets. (Does not appear to be very difficult)  

 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

Yes 
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Would you recommend the GE? (1-6)  

6 

8.20 Mediator 

8.20.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 
 

GE/(SE) Name  

Mediator - MediatorTI 

GE/(SE) Short Description  

It aims to provide interoperability among different communication protocols and among different data 
models by allowing developers to define customized protocol and data transformations. 

http://catalogue.fi-ware.eu/enablers/mediator-mediatorti 
 

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

The possibility to have specific data and protocols transformations on demand is attractive for 
ENVIROFI. There are however some concerns that would need more investigation: 

 In the environmental domain, spatial and temporal information is fundamental. Some environ-
mental data models are either complex or are not based on XML format. How would the media-
tor (mostly as XSLT transformation) approach work for  them?  

 In the geospatial domain there are already several OGC-based services instances that do not 
follow the SOAP protocol but a hybrid REST/RPC communication protocol. The mediator ap-
proach should be able to work for this, as demonstrated by the ENVISION project, but it would 
require special adaptations for these services to be made.  

 

http://catalogue.fi-ware.eu/enablers/mediator-mediatorti
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Positive aspects: 

Adoption of modularity principle through the definition of Mediation Tasks that can be composed to 
carry out complex mediation logic  

Adoption of a clean API that abstracts from concrete implementation technology  
 

Negative aspects: 

Most transformations or mediation task focused on the SOAP protocol, which although important it is 
not the only communication protocol used on the mainstream Web.  

  

Which parts of the GE were mainly used/considered in the validation  

- 
 

Time period of evaluation  

November 2012 – January 2013 
 

Evaluating organisation(s)/person(s) 

EC-JRC 

8.20.2 Detailed Feedback 

Technical problems / Limitations 

- 
  

Review of online documentation 

The Mediator Enabler comes with two types of online documentation:  

 The user and programmer Guide (http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/ 
index.php/Mediator_TI_-_User_and_Programmer_Guide) and,  

 The installation and administration guide (http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/ 
index.php/Mediator_TI_-_Installation_and_Administration_Guide)  

Both guides are meant to briefly describe how to start set up and use an instance of the Mediator ena-
bler. Obviously such documents complement the technical documentation of the API specification 
available at http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FIWARE.OpenSpecification. 
Apps.Mediator.  

Nevertheless, the two guides mentioned above do not seem to be sufficient for more elaborated use 
cases and needs. These mainly contain a list of excerpts of code (e.g. xml fragments, etc.) without ac-
companying descriptive text. In addition, what is missing for example is the lack of descriptions for de-
ploying such an enabler in different configuration and settings.  
  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

The webinar was called “FI-WARE Mediator”, held on 29th November, 2012. Contact point: Marco 
Ughetti (Telecom Italia), marco.ughetti@telecomitalia.it 

The main focus of the Mediator enabler is on protocol and data transformation. It is intended to use in 
collaboration with other Generic Enablers such as the Repository and Composition Engine enablers. In 
the webinar, the example shown was very simplistic, no aligned with the real pilots from Use Case pro-
jects.  

A couple of questions were emailed to the contact point. That is what he responded (in italics):  

http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FIWARE.OpenSpecification.Apps.Mediator
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FIWARE.OpenSpecification.Apps.Mediator
mailto:marco.ughetti@telecomitalia.it
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1. Is it possible to define my own transformations? I read in the online documentation something 
like “mediator service creator” which may be related to my question. 

 

The current release of the mediator allows you to create mediation services using the WSO2 
Web Interface. The mediation service has been configured using the XML DSL that is provided 
by WSO2. For example on of the mediation services that we have shown in the webinar has the 
following code: 

 

<proxy xmlns="http://ws.apache.org/ns/synapse" name="company4WeatherMonitorAndReact" 
transports="http" statistics="disable" trace="disable" startOnLoad="true"> 

   <target endpoint="mailAdapter"> 

      <inSequence> 

         <log level="full" /> 

         <class name="it.telecomitalia.fiware.mediator.irrigation.IrrigationMediationTask" /> 

         <log level="full" /> 

         <xslt key="gov:/transformations/fiwareCreateMailForWeatherEvent.xslt"> 

            <property name="mailRecipient" value="[target_email_address]" /> 

         </xslt> 

         <log level="full" /> 

      </inSequence> 

      <outSequence> 

         <log level="full" /> 

         <send /> 

      </outSequence> 

   </target> 

</proxy> 
 

In this case the service mediator performs a xslt transformation, apply a custom mediation task writ-
ten in java code and send the transformed message to a mail service. Obviously you can add your 
specific mediation services and transformations. In order to perform data transformation you have 
the following choices: 

o To use a xslt transformation as in the previous example 

o To use the xpath built in capability in order to manipulate the message 

o To use xquery language 

o To use a custom mediator or a camel route  
 

2. Can several mediator be combined? 

Yes. If you refer to mediaton tasks inside a mediation service you can obviously do it in order to cre-
ate a chain of mediation logic inside a single mediation service (proxy service in wso2 language). If 
you refer to the possibility to combine different mediation services, this is also possible configuring 
the endpoint url of the first mediation service with the URL of the second mediaton service of the 
chain and so on. 

As I anticipated during the webinar you can play with the mediator GE installed in the fiware testbed 
(https://mediator.lab.fi-ware.eu:9443/carbon ) and we are available to support you in order to develop 

http://ws.apache.org/ns/synapse
https://mediator.lab.fi-ware.eu:9443/carbon
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some mediator you are interested in. 

 

Concrete usage example(s) 

The Mediator GE could be used for enabling connections between some GEs such as the Composition 
Engine and WireCloud with backed SEs. As not all protocols and data models in the ENVIROFI archi-
tecture are supported from the FI-WARE perspective, customized transformations will be then required 
for GE-SE scenarios. 
 

Customizations / Use Case-specific data 
  

Status of reported issues 
  

Recommendations for future use and improvements 

Given the diversity of communication protocols and data models sued in the Use Case projects, the 
Mediator enabler plays a crucial role in the ecosystem of services to connect GE with external services 
and applications. Relations between the Mediator enabler with other GEs in the ecosystems should be 
better defined and explained, as well as the possibility to create dynamically “mapping” in terms of let-
ting service providers build their own data and protocols transformations.  

8.20.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the GE cover the requirements of your envisioned scenario? (1-6)  

3 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

3 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

3 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

N/A 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

N/A 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the GE? (1-6)  

3 
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8.21 Identity Management 

8.21.1 Validation Context  

FI-WARE Chapter (select one)    

 Apps 

Cloud 

IoT 

Data 

I2ND 

Security 

 

GE/(SE) Name - Identity Management - GCP 
  

GE/(SE) Short Description  
  

Level of testing (tick all the relevant items) 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

The Identity Management currently covers all our needs for a user management tool. 
  

Which parts of the GE were mainly used/considered in the validation  

It is used to register a user and also for login-in process. Also the registration via Google Account was 
tested.  
 

Time period of evaluation  

2 months. 
 

Evaluating organisation(s)/person(s) 

Markus Cizek, App-Programmer 

8.21.2 Detailed Feedback 

Technical problems / Limitations 

There is no working way to do the registration of a user inside the Application. It’s just possible to close 
the App and use a browser. 
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 Review of online documentation 

The documentation was not very helpful for implementation and it was hard to understand/read, be-
cause of wrong information and missing code-snippets. 
  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

The communication with the contact person was very good and effective and he was very efficient to 
respond to problems.  
 

Concrete usage example(s) 
 

Customizations / Use Case-specific data  
 

Status of reported issues 

Reported issues were quickly resolved. 
 

Recommendations for future use and improvements 

Better Documentation and more code examples could help understanding the implementation. 

8.21.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the GE cover the requirements of your envisioned scenario? (1-6) 

5 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6) 

1 
 

Is the GE open specification complete with respect to what you would expect from the component? (1-
6)  

5 
 

To what degree is the GE implementation complete with respect to what declared in the GE open speci-
fication? (1-6)  

5 
 

How difficult was it to integrate the GE in your application? (“Not Applicable” or rating 1-6)  

5 (after email-contact) 
 

Do you consider this GE’s global quality to be acceptable? (Yes/No)  

Yes 

 

Would you recommend the GE? (1-6)  

4 
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8.22 Comparing the FI-WARE IoT chapter with OpenIoT and SWE/SensorML 

The Internet-of-Things (IoT) will be an integral component of the Future Internet (FI) and therefore 
should be smoothly integrated within FI service delivery models and the emerging utility based cloud 
computing paradigms. 

In this section we compare the FI-WARE IoT chapter with the OpenIoT architecture approach and the 
Sensor Web Enablement (SWE) standard approach from the Open Geodata Consortium (OGC).  The 
use of the SWE standards is the currently adopted approach in the Gesospatial/Environmental commu-
nity.   

The ENVIROFI project did not have any pilots using sensor technologies, this was envisaged for the 
ENVIROFI Phase II activities, and the following analysis will also be relevant for potential ENVIROFI 
Phase III projects, and other activities related to the geospatial and environmental community.  

Both FI-WARE and the OpenIoT project define complete Future-Internet IoT platforms that span the 
gap between device and end-user. Since the two projects have similar goals it is not surprising that 
there are strong similarities. At the same time there are some big differences as well. This study looks 
at both projects at an architectural level and compares the main features of both projects. 

8.22.1 Open IoT 

OpenIoT investigates the efficient ways to formulate and manage IoT based cloud environments i.e. 
environments comprising IoT “entities” (“things” or Internet Connected Objects, OCOs) and resources 
(such as sensors, actuators and smart devices) and offering utility-based (i.e. pay-as-you-go) IoT ser-
vices. In contrast to many other middleware concepts it focuses on the stream based processing of se-
mantically annotated data. OpenIoT is applied in the SmartCity application context, where it assigns re-
al world things with a virtual representation describing the semantic context, linking live sensor data and 
providing collaboration scenarios between persons and things. Other applications of OpenIoT are fo-
cused on manufacturing and agriculture, where it aims to leverage the ability to dynamically select sen-
sors and synthesize their data at a global scale. 

OpenIoT also aims at user interfaces for service/solution integrators. One of the design goals is to pro-
vide almost zero-level programming interfaces that allow users to collect, combine and use large 
amounts of data from sensor clouds. 

The architecture of OpenIoT is shown in Figure 32. 
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Figure 32: OpenIoT architecture 

8.22.1.1 Components 

The OpenIoT design consists of several components: 

 Sensor Middleware (GSN): GSN nodes play a significant role in the data provisioning for the 
IoT service delivery, since they enable the interfacing of physical-world devices to the OpenIoT 
system (via the cloud infrastructure). At the same time, GSN nodes perform a range of local-
level optimizations, on the basis of the “things” that they are connected to and on how these 
participate in and contribute to the various services. The GSN nodes prioritize and transform 
the data acquired form the physical sensors into normalized, semantically annotated data. 

 Local Scheduler (GSN): Ensures optimised access to resources managed by a set of sensor 
middleware instances. Forwards data streams to the cloud data store. The Local Scheduler is 
part of GSN. 

 Global Scheduler: The Global Scheduler is in charge of accepting and prioritizing the various 
service requests (by one or more end-users) and accordingly generates the list of potential 
ICOs that participate in the delivery of the service. Furthermore, the global Scheduler performs 
the required reservations of resources, which will facilitate utility calculation and resource opti-
mizations.  

 Metadata Store: Service discovery refers to the OpenIoT directory services. It maintains the 
semantically annotated descriptions of the sensors that comprise the OpenIoT system. To this 
end, service discovery relies on the registration of sensors in the directory service repository. 
The structure of the service directory will be driven by the OpenIoT ontology (an enhanced ver-
sion of the W3C SSN ontology), which is described in Deliverable D3.1 of the OpenIoT project. 
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 Data Store: Stores semantically annotated data streams coming from the sensor middleware 

and makes these data available as Linked Data. 

 Request Definition: Service Request Definition is the component where requests are formu-
lated (by end-users) and accordingly submitted to the OpenIoT system. This component comes 
with an appropriate graphical user interface (GUI), which facilitates the service request custom-
ization. 

 Service Delivery & Utility Manager (SD & UM): The service delivery manager ensures the 
proper assembly and delivery of the services subject to the various constraints imposed either 
for physical infrastructure restrictions or service customization definitions. To this end, it uses 
the selected sensors and ICOs and combines them as specified in the service request sent to 
the system. The combination depends also on the optimizations performed by the OpenIoT in-
frastructure, given that these optimizations may, for example, regulate the frequency of access-
es to the various underlying data services. 

 Request Presentation: Visualises the output of services. 

 Configuration & Monitoring Console: Enables management and configuration functionalities 
for sensors and services. 

8.22.1.2 Communication standards 

OpenIoT is intrinsically a distributed service-oriented system, which is fully in line with its cloud nature. 
As a result the OpenIoT service delivery environment is based on a number of Web services (SOAP 
and RESTful services). 

 SOAP Services: The processing of the OpenIoT service requests, including the selection of re-
sources from a semantic resources repository and the integration of sensor data access ser-
vices over the cloud, will be based on the invocation and combination of several distributed ser-
vices. OpenIoT therefore exploits SOAP/Web Service technologies in these service requests. 

 RESTful Services: In addition to SOAP services, OpenIoT will use RESTful Web services in or-
der to implement and deploy distributed invocations. 

 Process Description Languages (BPEL, XPDL): The OpenIoT service delivery environment will 
be able to respond to requests about orchestrating “thing” interactions on the basis of specific 
(user-defined) workflows. The OpenIoT service delivery environment is designed on the basis 
of the W3C SSN tasking and programming capabilities. As an alternative mechanism, the pro-
cess description languages (in a service-oriented environment) could be used. Such process 
languages include the Business Process Execution Language (BPEL) and the Extensible Busi-
ness Process Description Language (XPDL). 

 SPARQL: OpenIoT features for experienced users a SPARQL endpoint, allowing them to di-
rectly issue SPARQL queries over the archived data. The endpoint is a service provided by the 
underlying triple store and implements the SPARQL Protocol for RDF (W3C Working Draft 25 
January 2006) providing SPARQL query-processing for RDF data available on the open Inter-
net. As such, the SPARQL endpoint is limited to executing queries over archived data and can-
not execute SPARQL queries over active input streams.  

8.22.2 FI-WARE IoT chapter 

The FI-WARE ecosystem is ordered into chapters, each dealing with a specific area of the Future Inter-
net, and enablers, the functional components in chapters [51]. The FI-WARE IoT chapter allows 
“Things” to be connected to the rest of the FI-WARE ecosystem. The IoT chapter itself mainly focuses 
on managing devices and the data they produce, while the processing of this data and presenting it to 
the end user are covered by other chapters. For a proper comparison with the OpenIoT architecture 
some components of other chapters of FI-WARE also have to be included to cover the complete picture 
from sensor to end-user. The architecture of the FI-WARE IoT chapter and the relevant enablers from 
other chapters are depicted in Figure 33. 
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Figure 33: FI-WARE IoT architecture 

 

8.22.2.1 Components 

The IoT chapter of FI-WARE is split into two parts, each part containing several enablers: 

 IoT Gateway: The gateway services are usually located in physical proximity to the internet-
enabled devices that are to be connected to the Internet. They are used to optimise network 
traffic and increase efficiency and reliability for (low powered) devices. These services are not 
always required if devices are not power-limited and implement the required interfaces to direct-
ly communicate with the backend services. The IoT gateway contains the following enablers: 

o Data Handling GE: Addresses the need of filtering, aggregating and merging real-time 
data from different sources. 

o Device Management GE: Contains much of the "core" gateway functionality. It is re-
sponsible for the communication with the Backend and IoT and non-IoT devices. 

o Protocol Adapter GE: Deals with the incoming and outgoing traffic and messages be-
tween the Gateway and non-IoT Devices, which do not support the ETSI M2M specifi-
cation. 



 
D4.4 Final Recommendations for Environmental Enablers 

 

 

Copyright © 2013 ENVIROFI Consortium Page 138 of 208 

 

  IoT Backend: These services are usually located “in the cloud” and deal with the large-scale 
distribution of services. 

o IoT Broker GE: The point of contact for accessing information about things and their 
attributes. It is the main entry point for requesting data from the IoT system. 

o Configuration Management GE: In charge of context availability registrations from IoT 
Agents and the access point for information about which entities exist and which attrib-
utes those entities have. 

o Device Management GE: Provides the resource-level management of remote assets 
(devices with sensors and/or actuators) as well as core communication capabilities 
such as basic IP connectivity and management of disconnected devices. 

Since the FI-WARE IoT chapter, unlike the OpenIoT platform, only deals with the services required to 
connect “things” to the internet and not with the complete “Thing to end-user” process, several enablers 
from other FI-WARE chapters have also been included in [54]. These chapters and enablers include: 

 Data chapter: The data services deal with processing and exploitation of context information as 
well as data streams in real-time and at massive scale. 

o Context broker: Enables the publication of context information from context producer 
to context consumers. In a way it functions the same as the IoT Broker, only at a higher 
level. 

o Complex Event Processing: The CEP can analyse streams of events (context infor-
mation updates) and generate new events based on this analysis. The CEP is both a 
context consumer and a context producer. 

 Apps chapter: The apps chapter deals with compositing services into end-user applications. 
The  generic enabler “WireCloud” is an Application Mashup that  allows for the creation of rich 
web-applications based on FI-WARE compatible services. 

8.22.2.2 Communication standards 

The FI-WARE IoT architecture uses two standards for communication. At device level it uses ETSI Ma-
chine-to-Machine communications for those devices that support it. At high level, and for devices that 
do not support ETSI M2M, it uses the FI-WARE NGSI Open RESTful API, which is based on the OMA 
NGSI Context Management standard. 

8.22.2.3 ETSI Machine-to-Machine communications 

ETSI Machine-to-Machine communications is an application agnostic standard which is supported by 
more than hundred companies around the world and has now reached a stable version for reference 
implementation. This standard deals with connectivity concerns over classical communication networks. 

8.22.2.4 FI-WARE NGSI – Context Management 

The main communication standard used at higher levels in the FI-WARE IoT chapter is the FI-WARE 
NGSI Open RESTful API, which is based on the OMA NGSI Context Management standard, specifical-
ly the NGSI-9 and NGSI-10 interfaces and the Context Information Model, for describing and exchang-
ing data. It uses XML for data encoding and a HTTP REST-like API for data transfer. 

The Context Information Model details how Context Information is structured and associated to Context 
Entities. Context Entities are any entities that have a state, and these are the “Things” in the FI-WARE 
Internet of Things chapter. Context Information is any volatile or persistent information, which describes 
a state of a Context Entity. 

The NGSI-9 interface handles the availability of Context Information and Context Entities, while the 
NGSI-10 interface handles the exchange of Context Information itself. Both interfaces have two modes 
of operation: direct queries and subscriptions. For NGSI-9 an example of a direct query would be: 
“Which sensors measure temperature in the given house”, while an example of a subscription would be: 
“Notify me when a sensor that measures temperature in the given house becomes available”. For 
NGSI-10 an example of a direct query would be: “Give me the latest measurement for sensor 55”, while 
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an example of a subscription would be: “notify me of the value of sensor 55 whenever it changes”. Both 
interfaces allow for far more complex queries than these examples and this has resulted in a relatively 
simple interface that still allows for complex interactions. 

8.22.3 Comparing Components 

Most of the components of the OpenIoT project have a matching component in the FI-WARE architec-
ture. Table 8 lists the components in the OpenIoT with the components in the FI-WARE architecture 
that have similar tasks. 

 

OpenIoT FI-WARE 

Sensor Middleware (GSN) Gateway (Data Hdl., Dev. Man., Protocol Adapter) 

Local Scheduler (GSN) GW Data Handler, IoT Broker 

Data Store - 

Metadata Store Backend Configuration Manager 

SD&UM – Merging Service Data Hdl., IoT Broker, CEP 

SD&UM – Metering - 

Global Scheduler Context Broker 

Request Definition Data Hdl., CEP 

Request Presentation App Mashup 

Configuration & Monitoring Console Various interfaces 

Table 8: Component comparison between the FI-WARE and OpenIoT architectures 

The OpenIoT Sensor Middleware, implemented in GSN, is comparable to the enablers in the FI-WARE 
IoT Gateway. Both deal with the low-level communication with sensor hardware that implements differ-
ent communication protocols. The data coming from this hardware is filtered and forwarded upstream in 
a standardised format. The task of the OpenIoT Local Scheduler is on the FI-WARE side covered by 
the Gateway Data Handler and the IoT Broker. Metadata, about which sensor measures what and is lo-
cated where, is stored in the Metadata Store on the OpenIoT side and in the Backend Configuration 
Manager on the FI-WARE side. 

Merging of data streams from different sensors is done on the OpenIoT side by the Service Delivery & 
Utility Manager. On the FI-WARE side this task is done on two levels. Close to the hardware the first fil-
tering and merging is done by the Gateway Data Handler. Close to the client data streams are merged 
by the Context Broker, while filtering is done in the Complex Event Processing enabler. 

The tasks of the Global Scheduler are comparable to those of the Context Broker. Both regulate re-
quests to resources. Defining which sensor services are available to users and what data can be send 
to users is done using the Request Definition component of OpenIoT. This definition includes how data 
should be filtered, or recombined into new data streams. In the FI-WARE architecture the filtering and 
processing is configured directly at the enablers doing this filtering: the Gateway Data Handler and the 
Complex Event Processor. The presentation of sensor data to the end users is covered by the Request 
Presentation and Application Mashup components respectively. 

For configuration and monitoring the OpenIoT platform has a specific centralised component, the Con-
figuration & Monitoring Console. The FI-WARE architecture doesn’t have a centralised component for 
these tasks; each enabler has its own configuration and monitoring interface. 

Two notable differences between the two architectures are data storage and usage metering, both of 
which are not covered by the FI-WARE IoT architecture. The FI-WARE “Data” chapter architecture 
does show a way to store data in a Big Data Storage [54] but no unified way for IoT applications to get 
to this data. Since the main communication protocol used in the FI-WARE IoT architecture (NGSI-9/10) 
does not deal with historic data, applications that need both current and historic data will have to use a 
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different communication mechanism to request historic data. 

The second area where there is a gap between the OpenIoT and FI-WARE IoT architectures is usage 
metering. The OpenIoT architecture will enable the creation of cloud-based and utility-based sensing 
services enabling the concept of “Sensing-as-a-Service”, where the exact usage of sensing services is 
metered and the user pays depending on how much of which services he used. 

8.22.4 Comparing data modeling 

The FI-WARE IoT and OpenIoT architectures also differ in the way data is modelled. The FI-WARE IoT 
architecture uses the FI-WARE NGSI Context Information Model for modelling data, whereas the 
OpenIoT architecture is based on semantic data, heavily using the SSN ontology, using SPARQL for 
queries and RDF for data modelling. 

The NGSI Context Information Model is a powerful, yet straightforward and easy-to-use model for de-
scribing context information that could also contain semantic annotations of the data. However, there 
are several ways semantic annotations could be included in the model and The FI-WARE IoT architec-
ture currently does not use semantic annotations and thus also does not specify how semantic annota-
tions should be added to the model. This means automatic discovery of relevant sensor data could be 
problematic. 

The NGSI Context Information Model also does not cover historic data, only “latest known” data. This 
means that any application that does need historic data will have to implement a data store itself. The 
OpenIoT system is capable of full semantic reasoning on historic data. 

8.22.5 Mixing OpenIoT and FI-WARE IoT components 

Even though the functionalities of the components of the two projects map quite well onto components 
of the other project, the significant difference in data models and communication APIs means that the 
components of either project cannot be used as a drop-in replacement for components of the other pro-
ject. That said, there are some connection points where a bridge between the projects can be created. 

The most obvious bridge would be between the FI-WARE IoT Backend & Gateway on one side, and the 
OpenIoT data store on the other. The bridge could subscribe itself on the FI-WARE IoT Broker for all 
context updates, and push all received context updates in semantically annotated form to the OpenIoT 
Metadata & Data stores. 

Another possible scenario would be to have the OpenIoT Data & Metadata store expose an NGSI 9&10 
interface so it can present itself to the FI-WARE IoT or Context Broker as a source for Context data. 
This would allow a FI-WARE based system to use the semantically annotated data present in an 
OpenIoT system. 

8.22.6 SenML and SensorML Introduction 

The FI-WARE Gateway Device Management Generic Enabler [54] is responsible for the communication 
with the Backend and IoT and non-IoT devices. The Gateway Device Management GE includes the 
functional components to handle the registration/connection phases towards the Backend/Platform, to 
translate the incoming data or messages in an internal format and to send the outgoing data or mes-
sages compliant with IETF CoRE specifications. It is also capable of managing the communication with 
the IoT Resources, i.e. the devices connected to the IoT Gateway (that may be online or offline), and 
resources hosted by the gateway.  There are also other FI-WARE IoT technologies, but in particular in 
the context of existing use of sensors in the environmental and geospatial domain it is relevant to relate 
to the IETF standards, and how they relate to the similar OGC standards. 

We view this analysis as relevant input to the ongoing harmonisation of different IoT standardisation 
approaches.  

The IETF has defined SenML [51] as a possible message format.  The SenML specification defines 
media types for representing simple sensor measurements and device parameters in the Sensor 
Markup Language  (SenML).  Representations are defined in JavaScript Object Notation  (JSON), eX-
tensible Markup Language (XML) and Efficient XML Interchange (EXI), which share the common 
SenML data model.  A simple sensor, such as a temperature sensor, could use this media type in pro-
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tocols such as HTTP or CoAP to transport the measurements of the sensor or to be configured. 

The Service Observation Service (SOS) [52] is a standard from OGC
7
 specifying sensor reading web 

services. The data is provided in the XML format SensorML [53].  

SOS is the industry standard from OGC typically used in the environmental and geospatial domain, so 
in the context of ENVIROFI it makes sense to investigate whether how SenML can be used together 
with SOS.  

One possible approach would be to wrap SenML services  as SOS services. With such a SOS wrap-
ping we would be able to utilize sensors represented in SenML , but accessing them by means of 
standardized SOS web services.  52North

8
 provides an implementation of SOS web services. We have 

used this as a reference point for our analysis of the use of SensorML related to SenML. 

8.22.7 Mapping SenML to SensorML 

The In order to provide access to a SenMLsensor through a SOS web service we need to map SenML 
onto SensorML. As an example of a SOS web service we have looked at the one being provided by 
52North. 

An SOS is characterized by: 

 Procedure: Description of the sensor 

 Phenomenon (observable property): The physical phenomenon that is being ob-
served/measured (e.g. temperature). This is the "input" to the sensor.  

 Feature (of interest): The real world object that is being measured/observed. (That produces 
the phenomenon.) 

 Offering: The measurements/observations that a sensor can provide. The capabilities of the 
sensor (in time and space). This is the "output" from the sensor. 

 Observation: The actual measure or observation, providing a value for a specific phenomenon, 
feature and offering, from a specific sensor at a specific time.   

In 52North, a sensor is defined by a SensorML file while its data is stored in a PostGIS
9
 database. The 

information in the SensorML definition is used to create queries to the database. But this also means 
that the full definition of the sensor (and its data) is not given in the SensorML and some of the infor-
mation defining the sensor is stored in, and has to be queried in, the database. 

 

In this PostGIS database the five characteristics listed above have the following attributes (attributes in 
italic are mandatory): 

 procedure 

o procedure_id (Sensor ID given as URN) 

o description_url (URL to sensor definition (SensorML) relative to server URL) 

o description_type (reference to SensorML version) 

 phenomenon 

o phenomenon_id (as URN) 

o phenomenon_description 

                                                      

7
 http://www.opengeospatial.org/  

8
 http://52north.org/   

9
 http://www.postgis.org/  

http://www.opengeospatial.org/
http://52north.org/
http://www.postgis.org/
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o unit 

o value_type ('numericType' or 'textType' ) 

 feature_of_interest 

o feature_of_interest_id 

o feature_of_interest_name 

o feature_of_interest_description 

o geom (location) 

o feature_type  

o schema_link (not used; dummy data) 

 offering 

o offering_id 

o offering_name 

 observation 

o observation_id (automatically generated) 

o time_stamp 

o text_value 

o numeric_value 

o mime_type 

The SensorML file defining an SOS refer to procedure id, feature of interest id, phenomenon id and 
offering id, and replicates the information in geom, offering name and unit. In general there are 
many-to-many relationships between procedure, phenomenon, feature of interest and offering, but for 
simplicity we will in the following treat them as pairwise one-to-one. 

In SenML, the meta data of a sensor is given, in JSON, as: 

{ 

    "id": "<Sensor ID>", 

    "descr": "<Sensor description>", 

    "backend": { 

        "kind": "<Backend: 'raw' or 'rrdb'>", 

        "descriptor": "<Data description URL>",  

        "dataset": "<Dataset URL>" 

    }, 

    "creation_date": <Date as seconds after EPOCH as integer>, 

    "infos": { 

        "tags": {"<Tag 1>": "<Value 1>", ..., "<Tag n>": "<Value n>"} 

        "update_time": <Update time in seconds as integer>, 

        "loc": { "longitude": <Longitude as float>,  

                 "latitude": <Latitude as float> } 

    } 

} 
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In the following we assume "kind": "raw". The tag elements as well as update_time and loc are 

optional. 
 

In addition, the data description is given by: 
 

{ 

    "sensor": "<Sensor ID>", 

    "schema": "<Data template for data base: 'Numerical' or ...>", 

    "size": <Number of records as integer>, 

    "data_lnk": <Dataset URL>  

} 
 

The observation data are given as:  
 

{ 

    "bn": "<Sensor ID>", 

    "bt": <Base time in seconds after EPOC as integer>, 

    "e": [{ "u": "<Unit>", "v": <Value as float>, 

            "t": <Time relative to base time in seconds as integer> }, ...] 

} 
 

Value "v" might instead be Boolean value "bv" or string value "sv". (A measurement can also use 

name "n" if the sensor with <Sensor ID> can give different kinds of measurements at the same time 

(e.g. temperature and air pressure). The name of each "sub-sensor" is then base name "bn" append-

ed by name "n". But "n" is only used by composite sensors; for simplicity we disregard this option. In 

SenML it's also possible to specify a base unit "bu" that is applied to measurements where no unit "u" 

is given, but this option is not used by SensApp(?).) 

As can be seen, SenML does not offer the distinction between phenomenon, feature and offering that 
SOS has. When we map the data and meta data of SenML described sensors to the data model of 
SensorML (i.e. as SOS/52North) it is then clear that we do not get enough information from SenML to 
fill all the fields of  SensorML (SOS/52North). When faced with these gaps we have three alternatives: 
1) provide additional information (from outside of the SensApp definitions), 2) generate the data, or 3) 
leave fields blank. (We can however note that the provided information can be provided within the 

SenML definitions by use of the "tags".) 

The following mapping is proposed: 
 

 procedure 

o procedure_id ← id converted to URN 

o description_url ← id converted to URL 

o description_type ← text/xml;subtype="SensorML/1.0.1" 

 phenomenon 

o phenomenon_id ← provided or generated 
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o phenomenon_description ← provided or blank 

o unit ← u 

o value_type ← schema converted to numericType or textType 

 feature_of_interest 

o feature_of_interest_id ← generated 

o feature_of_interest_name ← provided or descr 

o feature_of_interest_description ← provided or blank 

o geom ← loc, provided or dummy data 

o feature_type ← sa:SamplingPoint 

o schema_link ← dummy data 

 offering 

o offering_id ← provided or generated 

o offering_name ← descr 

 observation 

o observation_id (automatically generated) 

o time_stamp ← bt+t converted to datetime 

o text_value ← sv 

o numeric_value ← v 

o mime_type ← blank 

We see that with the assumption/restriction that procedure, phenomenon, feature and offering are pair-
wise one-to-one, we can map a SenML sensor description to the combination of SensorML SOS proce-
dure, feature and offering. Furthermore, a measurement in SenML maps to a combination of phenome-
non and observation in SOS. The conclusion is that it is possible to map representations in SenML into 
SensorML and thus to wrap and present this further into SOS services, if care it taken for the handling 
of missing information. This can enable support of interoperability between an approach using SenML 
and an approach using SensorML. 
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9 Annex B: Validation of Specific Environmental Enablers 

In this chapter we provide detailed information gathered during the validation process. In the first sec-
tion is an original questionnaire distributed to main developers and other users considered as relevant 
for validation process. 

Followed sections provide one validation report per section, for all enablers considered as enough ma-
ture to be evaluated, as explained in Table 5, page 48. The original reports are reduced on the essen-
tial relevant for the validation.   

9.1 Validation questionnaire 

9.1.1 Introduction  

This template describes how to assess feedback on an Environmental Specific Enabler (SE). An evalu-
ation of a SE should consider all the fields in this template. Each SE owner (“lead partner”) should ag-
gregate the feedback on an enabler in the summary evaluation report. The lead partner should also 
suggest who else could provide evaluation for particular SE, for example someone from same company 
but not project involved, another ENVIROFI partner or someone external. 

The template consists of three parts: 

1. Validation Context describes details about the evaluation such as which enabler was evaluat-
ed, who conducted the evaluation on what basis and for what purpose. 

2. Detailed Feedback describes technical problems, limitations in the documenta-
tion/implementation, cooperative/communication challenges and suggestions for future im-
provements. 

3. Score Sheet to provide a general impression of the quality and relevance of the SE. 

The feedback provided should be at a concrete level such that it is clear what the missing or misbehav-
ing functionality is. The focus should be on the need or requirement rather than detailing or suggesting 
exactly how to technically design or implement the improvement of the SE. Subsequently introduced 
Tracker requests should be setup and linked within the provided answers. 

9.1.2 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG (semantic tagging tool) 

 Fusion 

 Notification 

 OGC 
 

GE/(SE) Code and name  
  

GE/(SE) Short Description  
  

Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 
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 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

Describe if the SE seems to cover the ENVIROFI requirements/needs of such an enabler. List require-
ments not covered by the current SE scope. Provide your positive and negative comments on SE use-
fulness. 
  

Which parts of the SE were mainly used/considered in the validation  

Describe if you used only some parts of the API, some modules or a subset of the provided functionali-
ty. Alternatively describe that all parts were used except XXX. 
 

Time period of evaluation  

Approximately in which date period(s) did the evaluation take place. 
 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________  (you may want 
to provide some more information about assessment, extensibility or requirements) 

 

Evaluating organisation(s)/person(s) 

Who (role and skill of the person(s)) and how many people did the actual evaluation 

 

9.1.3 Detailed Feedback 

Technical problems / Limitations 
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Report all the things we are not able to use or that has bugs or has limitations in our context (but are 
still within the scope of the SE). 
  

Review of online documentation 

Is it sufficient, understandable, and accurate in relation to its scope and implementation 
  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Report on how effective and productive the different communication arenas were wrt. to the evaluated 
SE. 
 

Concrete usage example(s) 

Describe and document exactly how the SE is applied to toy example(s) or in pilot(s) etc. Diagrams 
(such as use case diagrams) should highlight how the scenario specific use cases "depend" on the SE. 
What works and what does not work; Did you encounter difficulties in integrating and communicating 
with the SE; What parts of the SE suited your demand.  
 

Usefulness of SE in FI-WARE/ENVIROFI context application  

Which valuable application could be built using SE in combination with others GEs? Describe the use 
case and your experience on this integration process: did you encounter any difficulties; which gap is 
closed by this integration?  
 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  
  

Status of reported issues 

Report on unanswered/answered trackers/e-mail issues. What answers did you receive (e.g. out-of-
scope, to-be-implemented). Are there additional issues that soon will be reported as trackers. 
  

Recommendations for future use and improvements 

Provide suggestions that can help to improve the SE. 

9.1.4 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the SE cover the requirements of your envisioned scenario? (1-6)  
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  
 

Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  
 

To what degree is the SE implementation complete with respect to what declared in the SE open speci-
fication? (1-6)  
 

How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  
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Do you consider this SE’s global quality to be acceptable? (Yes/No)  
 

Would you recommend the SE? (1-6)  

 

9.1.5 General Project information and links  

9.1.5.1 ENVIROFI 

Main project site: http://www.envirofi.eu/ 

ENVIROFI catalogue: http://catalogue.envirofi.eu/ 

Public ENVIROFI deliverables: 
http://www.envirofi.eu/Downloads/PublicDeliverables/tabid/4983/Default.aspx 

ENVIROFI publications: http://www.envirofi.eu/Downloads/Publications/tabid/4868/Default.aspx 

Posters : http://www.envirofi.eu/Downloads/Posters/tabid/4869/Default.aspx 

Presentations : http://www.envirofi.eu/Downloads/Presentations/tabid/4871/Default.aspx 

 

9.1.5.2 FI-Ware 

Quick FI-WARE tour  

FI-WARE Generic Enabler Catalogue  

(See web links for these references in the related sections in Annex A) 
 

The Reference Architecture of the FI-WARE platform is structured along a number of technical chap-
ters, namely 

Data/Context Management  

Internet of Things (IoT) Services Enablement  

Applications/Services Ecosystem and Delivery Framework  

Security  

Cloud Hosting  

Interface to Networks and Devices (I2ND)  
 
 

For usage and (re-)implementation of GEs, follow the links on  

Summary_of_FI-WARE_Open_Specifications  
 

Materializing the FI-WARE Vision  

Materializing_Cloud_Hosting_in_FI-WARE  

Materializing_Data/Context_Management_in_FI-WARE  

Materializing_Internet_of_Things_(IoT)_Services_Enablement_in_FI-WARE  

Materializing_Applications/Services_Ecosystem_and_Delivery_Framework_in_FI-WARE  

Materializing_Security_in_FI-WARE  

http://www.envirofi.eu/Downloads/Posters/tabid/4869/Default.aspx
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Quick_FI-WARE_tour
http://catalogue.fi-ware.eu/
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Data/Context_Management
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Internet_of_Things_(IoT)_Services_Enablement
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Applications/Services_Ecosystem_and_Delivery_Framework
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Security
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Cloud_Hosting
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Interface_to_Networks_and_Devices_%28I2ND%29
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Summary_of_FI-WARE_Open_Specifications
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Cloud_Hosting_in_FI-WARE
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Data/Context_Management_in_FI-WARE
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Internet_of_Things_(IoT)_Services_Enablement_in_FI-WARE
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Applications/Services_Ecosystem_and_Delivery_Framework_in_FI-WARE
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Security_in_FI-WARE
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Materializing_the_Interface_to_Networks_and_Devices_(I2ND)_in_FI-WARE  

Materializing_Advanced_User_Interfaces_in_FI-WARE  

Common_base_technologies  

9.2 Validation of Discovery and Access Brokers 

9.2.1 Validation Context  

ENVIROFI classes of enablers (select one)     

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG ( semantic tagging tool) 

 Fusion 

 Notification 

 OGC 
 

GE/(SE) Code and name   

WP5-SE-MED-1 Discovery Broker 

WP5-SE-MED-2 Discovery Augmentation Component 

WP5-SE-MED-3 Access Broker 
  

GE/(SE) Short Description  

Service to perform geospatial queries towards the observation registries and inventories registered in 
the ENVIROFI system. The component is able to connect existing observatories, and systems (e.g. 
GEOSS, INSPIRE, etc.). 

Service to semantically enhance queries. The service accepts semantic queries and expands them into 
multiple geospatial queries, collecting answers. It enables multilingualism (through multilingual thesau-
ri), concept-based queries (through ontology services), and geospatial extended queries (through gaz-
etteers). 

Service to access observations provided by heterogeneous sources and services.  

It is able to access datasets reprocessing them in order to provide them on a Common Access Envi-
ronment (same resolution, coordinate reference system, etc.). The component supports resampling, in-
terpolation, projection through external services. 
 

Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_the_Interface_to_Networks_and_Devices_(I2ND)_in_FI-WARE
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Materializing_Advanced_User_Interfaces_in_FI-WARE
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Common_base_technologies
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 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

Describe if the SE seems to cover the ENVIROFI requirements/needs of such an enabler. List require-
ments not covered by the current SE scope. Provide your positive and negative comments on SE use-
fulness. 
 

The WP5-SE-MED-1, WP5-SE-MED-2,  and WP5-SE-MED-3 have been implemented through exten-
sion and re-engineering of the discovery and access broker designed and developed in several re-
search projects (including EuroGEOSS and GEOWOW) and international programmes and initiatives. 
They are conceived as modular and they can be installed and used separately or in a consistent broker-
ing framework. Since in most cases they are used together in the brokering framework we evaluate 
them as a whole providing details on single components when needed. 

The brokering framework design was (and is) based on requirements coming from GEOSS, INSPIRE 
and other relevant initiatives firstly collected in studies carried out in the context of FP7 GIGAS and FP7 
EuroGEOSS projects. The same requirements have been reported in ENVIROFI since they are mostly 
abstract requirements related to environmental and earth Science applications.  

The WP5-SE-MED-1/2/3 underwent multiple validation including: self-assessment (CNR-IIA as main 
developer of the brokering framework carries out test and validation as part of the software lifecycle); 
ENVIROFI integration (the discovery and access brokers have been integrated in the WP1 pilot archi-
tecture); external validation (several infrastructures for data sharing are currently adopting the brokering 
framework). 

Main requirements of interface, metadata and data model harmonization are currently fulfilled. Possible 
requirements for supporting new interfaces, metadata and data models are addressed providing the 
Accessor Development Kit and support. New data transformation capabilities can be provided as exter-
nal services connected to the access broker. New knowledge services can be provided for query en-
hancement as SPARQL/SKOS services connected to the Discovery Augmentation Component. 
 

External validation is supported by documentation available in the literature and in the Internet: 

 

 Interoperability tests with EEA EyeOnEarth infrastructure (http://www.youtube.com/watch?v= 
UORFs63xQzo&feature=youtu.be) 

 Adoption in the GEOSS Common Infrastructure (GCI): 

o http://www.earthzine.org/2012/07/09/eurogeoss-broker-finding-common-ground-for-
earth-sciences/ 

o http://theinstitute.ieee.org/technology-focus/technology-topic/new-tool-to-help-monitor-
the-environment  

 

The brokering framework is also adopted in several data sharing infrastructures including: 

 EuroGEOSS 

 GEOWOW 

 GeoViQua 

 MEDINA 

 AfroMaison 
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Which parts of the SE were mainly used/considered in the validation  

Describe if you used only some parts of the API, some modules or a subset of the provided functionali-
ty. Alternatively describe that all parts were used except XXX. 

The discovery broker was part of the WP1 pilot architecture. It supports finding datasets to be fed into 
the eHabitat model in the plausibility pilot. The access broker was part of the WP1 pilot architecture. It 
supports accessing datasets and harmonizing them for feeding into the eHabitat model in the plausibil-
ity pilot. 

The discovery and access brokers are part of the current GEOSS Common Infrastructure (GCI) as the 
GEO Discovery and Access Broker (DAB). The GEO Portal connect to them in order to provide discov-
ery and access to data. 

Advanced functionalities including the Discovery Augmentation Component have been successfully 
tested in AIP-3,4,5 and OWS-9. 
 

Time period of evaluation  

Approximately in which date period(s) did the evaluation take place. 

January-November 2012 
 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 _Access Broker and Discovery Augmentation Component rely on external transformation and 
knowledge services for advanced capabilities. If those external services are not available they can 
provide basic capabilities.  

 

Evaluating organisation(s)/person(s) 

Who (role and skill of the person(s)) and how many people did the actual evaluation 

CNR personnel (3 persons); software architects and developers; IT and interoperability experts 

 

9.2.2 Detailed Feedback 

Technical problems / Limitations 

Report all the things we are not able to use or that has bugs or has limitations in our context (but are 
still within the scope of the SE). 
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The access broker can make use of external services for enabling advanced functionalities (reprojec-
tion, data transformation) . Unfortunately not many services are available yet.  
  

Review of online documentation 

Is it sufficient, understandable, and accurate in relation to its scope and implementation 
 

The documentation is still not at a coherent level of detail. In particular the discovery augmentation 
component still lacks of technical documentation. 
  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Report on how effective and productive the different communication arenas were wrt. to the evaluated 
SE. 
 

CNR-IIA maintains a bug-tracking system and e-mail support. 
 

Concrete usage example(s) 

Describe and document exactly how the SE is applied to toy example(s) or in pilot(s) etc. Diagrams 
(such as use case diagrams) should highlight how the scenario specific use cases "depend" on the SE. 
What works and what does not work; Did you encounter difficulties in integrating and communicating 
with the SE; What parts of the SE suited your demand.  
 

GEOSS Common Infrastructure 

GEO AIP-3,4,5 

OGC OWS-9 

Interoperability tests with EEA EyeOnEarth 

NSF EarthCube 

US National Snow and Ice Data Center (NSIDC) 

several FP7 projects 
 

Usefulness of SE in FI-WARE/ENVIROFI context application  

Which valuable application could be built using SE in combination with others GEs? Describe the use 
case and your experience on this integration process: did you encounter any difficulties; which gap is 
closed by this integration?  
 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  
 

The brokering framework is a building block. Whenever a harmonized discovery and access of hetero-
geneous data source is required the brokering framework can be used. 
  

Status of reported issues 

Report on unanswered/answered trackers/e-mail issues. What answers did you receive (e.g. out-of-
scope, to-be-implemented). Are there additional issues that soon will be reported as trackers. 
   

Recommendations for future use and improvements 

Provide suggestions that can help to improve the SE. 
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Possible enhancements of the brokering framework are under research, such as: 

 support of quality and uncertainty information in queries and metadata; 

 support of large dataset handling for Big Data Analytics; 

More mediation components will be included in the brokering framework in the future to support other 
use-cases such as modeling and model chaining. 
 

9.2.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 

How much did the SE cover the requirements of your envisioned scenario? (1-6)  

6  
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

4 
 

Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  

5 
 

To what degree is the SE implementation complete with respect to what declared in the SE open speci-
fication? (1-6)  

6 
 

How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  

5 (6 is the easiest) 
 

Do you consider this SE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the SE? (1-6)  

6 

9.3 External Validation of Discovery and Access Brokers 

9.3.1 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG ( semantic tagging tool) 

 Fusion 

 Notification 
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 OGC 
 

GE/(SE) Code and name  

WP5-SE-MED-1 Discovery Broker 

WP5-SE-MED-2 Discovery Augmentation Component 

WP5-SE-MED-3 Access Broker 
 

GE/(SE) Short Description  

Service to perform geospatial queries towards the observation registries and inventories registered in 
the ENVIROFI system. The component is able to connect existing observatories, and systems (e.g. 
GEOSS, INSPIRE, etc.). 

Service to semantically enhance queries. The service accepts semantic queries and expands them into 
multiple geospatial queries, collecting answers. It enables multilingualism (through multilingual thesau-
ri), concept-based queries (through ontology services), and geospatial extended queries (through gaz-
etteers). 

Service to access observations provided by heterogeneous sources and services.  

It is able to access datasets reprocessing them in order to provide them on a Common Access Envi-
ronment (same resolution, coordinate reference system, etc.). The component supports resampling, in-
terpolation, projection through external services. 
 

Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

Describe if the SE seems to cover the ENVIROFI requirements/needs of such an enabler. List require-
ments not covered by the current SE scope. Provide your positive and negative comments on SE use-
fulness. 

The SE has been deployed and used to technically support environmental monitoring dataset and in-
formation sharing at National Italian Scale. The broker approach provided by the SE empowered the 
data and information access across the Nation, making available over 7800 environmental metadata 
and related datasets. 

  

Which parts of the SE were mainly used/considered in the validation  

Describe if you used only some parts of the API, some modules or a subset of the provided functionali-
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ty. Alternatively describe that all parts were used except XXX. 
 

The modules that have been used refer to GI-cat and GI-go. 
 

Time period of evaluation  

Approximately in which date period(s) did the evaluation take place. 
 

The evaluation period takes about one year. Different releases have been developed and tested to be 
sure the system match the requirements of regional/local federated catalogues. The system flexibility 
and its customisation potential permitted to interoperate also with IT infrastructure that do not expose a 
properly standard interface. 
 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________  (you may want 
to provide some more information about assessment, extensibility or requirements) 

 

Evaluating organisation(s)/person(s) 

Who (role and skill of the person(s)) and how many people did the actual evaluation 

Nico Bonora, Ph.D. 

Responsible of the Inspire Metadata Catalog within the National Environmental Information System; 

Responsible of the Software Reuse Centre of ISPRA (Italian National Institute for Environmental Pro-
tection and Research). 

 

9.3.2 Detailed Feedback 

Technical problems / Limitations 

Report all the things we are not able to use or that has bugs or has limitations in our context (but are 
still within the scope of the SE). 

All bugs have been fixed with success during evaluation period.  
  

Review of online documentation 

Is it sufficient, understandable, and accurate in relation to its scope and implementation? 
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It is sufficient, understandable and accurate. 
  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Report on how effective and productive the different communication arenas were wrt. to the evaluated 
SE. 

For communication they have been used mainly e-mail and phone. It was were very productive and 
helpful, also toward those sub-national Institutional that expose a catalog interface related to environ-
mental monitoring. 
 

Concrete usage example(s) 

Describe and document exactly how the SE is applied to toy example(s) or in pilot(s) etc. Diagrams 
(such as use case diagrams) should highlight how the scenario specific use cases "depend" on the SE. 
What works and what does not work; Did you encounter difficulties in integrating and communicating 
with the SE; What parts of the SE suited your demand.  
 

The SE is reachable at the url 193.206.192.216:8080/gi-cat-X and it acts as middleware. 

By the SE it was possible to brokerage over 6800 metadata. The main use of the SE falls on the adop-
tion of GI-cat for brokering and GI-go for discovering services. Any difficulties have been encountered 
on the integration of the SE with the existing infrastructure. 

Considering the good results furnished by the SE, It is intended to test all the SE components (GI-axe; 
GI-SEM). 
 

Usefulness of SE in FI-WARE/ENVIROFI context application  

Which valuable application could be built using SE in combination with others GEs? Describe the use 
case and your experience on this integration process: did you encounter any difficulties; which gap is 
closed by this integration?  
 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  

Metadata editor could be built and integrated into the SE in order to avoid the use of complementary 
SW or web services. 
 

Status of reported issues 

Report on unanswered/answered trackers/e-mail issues. What answers did you receive (e.g. out-of-
scope, to-be-implemented). Are there additional issues that soon will be reported as trackers. 

We always received answers from SE developers, and they were always problem solving oriented. 
  

Recommendations for future use and improvements 

Provide suggestions that can help to improve the SE. 

The modules of the SE we adopted are perfectly working.  

9.3.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 

N/A 
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9.4 Validation of Connector-SOS 

9.4.1 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG ( semantic tagging tool) 

 Fusion 

 Notification 

 OGC 

 

GE/(SE) Code and name  

WP5-SE-MED-4 Connector – SOS 

 

GE/(SE) Short Description  

Connector to provide read/write access to SOS services for ENVIROFI applications 

 

Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 

 

Scope relevance/Usage need/ Requirements 

Describe if the SE seems to cover the ENVIROFI requirements/needs of such an enabler. List require-
ments not covered by the current SE scope. Provide your positive and negative comments on SE use-
fulness. 

This SE allows ENVIROFI applications to access the observations which are hosted on OGC SOS 1.0 
servers. It has been used in WP2 applications. . 

The connector works correctly, but we have encountered issues with data encodings: due to the way 
SOS and O&M standards are defined, it is possible to define very different data models for any non-
trivial observation.  . 

 

Which parts of the SE were mainly used/considered in the validation?  
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Describe if you used only some parts of the API, some modules or a subset of the provided functionali-
ty. Alternatively describe that all parts were used except XXX. 

All the basic SOS functionality where tested, using a test client to access WP2 obviations data provided 
by ENVIROFI and observation data from different external providers. 

The optional functionality of SOS to upload observation (SOS-T) was not used. 

 

Time period of evaluation  

Approximately in which date period(s) did the evaluation take place. 

 

Spring 2012 - spring 2013  

 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________  (you may want 
to provide some more information about assessment, extensibility or requirements) 

 

Evaluating organisation(s)/person(s) 

Who (role and skill of the person(s)) and how many people did the actual evaluation 

Peter Kutschera (AIT): Software architect 

 

9.4.2 Detailed Feedback 

Technical problems / Limitations 

Report all the things we are not able to use or that has bugs or has limitations in our context (but are 
still within the scope of the SE). 

 

There are some problems related to this SE and the standard as well: 

 The standard defines the encoding for observations. This worked without problems for simple 
observations as used on WP2.  
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 Complicated data structures with optional data fields as used in WP1 can be encoded as well, 
but not very efficiently. In addition, the SOS client cannot interpret the data “out of the box” – in 
spite of using the standard conform O&M encoding. 

 Tests with different clients have shown that one major drawback is the encoding of coordinates, 
which seemed not to be defined properly by the standard. 

 Test with different external SOS services from different vendors have shown that the flexibility 
of data encoding results in completely different encodings for the same type of data. While on 
one hand this flexibility is very welcome to encode different data types the standards should be 
improved for easier interoperability. But this is not something an implementation can solve by 
its own. 

 The implementations tested are based on OGC SOS 1.x. This should be updated to version 
2.0. 

  

Review of online documentation 

Is it sufficient, understandable, and accurate in relation to its scope and implementation 

Yes 

  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Report on how effective and productive the different communication arenas were wrt. to the evaluated 
SE. 

Not applicable 

 

Concrete usage example(s) 

Describe and document exactly how the SE is applied to toy example(s) or in pilot(s) etc. Diagrams 
(such as use case diagrams) should highlight how the scenario specific use cases "depend" on the SE. 
What works and what does not work; Did you encounter difficulties in integrating and communicating 
with the SE; What parts of the SE suited your demand. 

The SOS SE was used within WP2 for two purposes: 

1. Get information from external sources to import into ENVIROFI database. 
This worked, but the SOS client had to be manually adapted in order to properly access and in-
terpret the data. 

2. Provide data access to ENVIROFI database to external clients.  
With exception of the issues encountered with (interpreting the) coordinate encoding, the data 
access worked as expected.  

 

Usefulness of SE in FI-WARE/ENVIROFI context application  

Which valuable application could be built using SE in combination with others GEs? Describe the use 
case and your experience on this integration process: did you encounter any difficulties; which gap is 
closed by this integration?  

 

SOS 1.0 standard which was used in this test excels at serving time series of observations from a lim-
ited number of static sources (sensors, models). The standard has been also shown to work with mo-
bile observation sources, but the requirement to publish all observation sources in answer to 
“GetCapabilities” request prevented us from using the SOS to access observations on trees in WP1 
application. This issue has been solved in SOS 2.0 standard. 

 

In addition: 
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1. the SOS is most effective when used with “dense” data, in the sense that all observation collec-
tions contain the same observation types. This is often not the case for human observations, 
and definitely not the case in ENVIROFI WP1 application. 

2. Parsing the XML data from a standard SOS service is rather inefficient compared to parsing of 
a simple GeoJSON.document. 

For these reasons, the “Environmental Georeferenced Observation Service” was used instead of the 
SOS  as backend for the WP1 and WP2  

On the whole, the SOS is most usable for “traditional” environmental monitoring data, where a well-
defined set of observations is observed on a limited number of observation points and at regular inter-
vals (e.g. air quality observations). 

 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  

None. 
  

Status of reported issues 

Report on unanswered/answered trackers/e-mail issues. What answers did you receive (e.g. out-of-
scope, to-be-implemented). Are there additional issues that soon will be reported as trackers. 

None 
  

Recommendations for future use and improvements 

Provide suggestions that can help to improve the SE. 

Current connector implements the OGC SOS 1.x standard. This should be updated to version 2.0. 

 

9.4.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 

 

How much did the SE cover the requirements of your envisioned scenario? (1-6)  

5 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

3 
 

Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  

5 
 

To what degree is the SE implementation complete with respect to what declared in the SE open speci-
fication? (1-6)  

5 
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How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  

6. It was very easy.  
 

Do you consider this SE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the SE? (1-6)  

4 

9.5 Validation of Connector-Toolbox 

9.5.1 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG ( semantic tagging tool) 

 Fusion 

 Notification 

 OGC 

 

GE/(SE) Code and name  

WP5-SE-MED-8 Connector – toolbox 

 

GE/(SE) Short Description  

Many existing data sources (e.g. databases and sensors) do not provide access to underlying data over 
standardized web service interfaces. 

The toolbox provides a framework to produce connectors to access these data in a manner similar to 
the access to standardized services, especially for timeseries data. 

 

Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 
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 Integrated into ENVIROFI pilot/platform 

 

Scope relevance/Usage need/ Requirements 

Describe if the SE seems to cover the ENVIROFI requirements/needs of such an enabler. List require-
ments not covered by the current SE scope. Provide your positive and negative comments on SE use-
fulness. 

The TS-Toolbox has been used as a mediator allowing the AIT-s SOS service to access the observa-
tions stored in the Environmental Georeferenced Observation Service and make them available to third-
party applications in standardized form. Only the read access to ENVIROFI database holding observa-
tion data was implemented. 

 

Which parts of the SE were mainly used/considered in the validation  

Describe if you used only some parts of the API, some modules or a subset of the provided functionali-
ty. Alternatively describe that all parts were used except XXX. 

 

Read access to ENVIROFI database holding observations has been tested and worked out of the box 
without major problems. Remaining problems resulted from incorrect data in the observations, so this is 
not a SE problem. However, error messages could be improved.  

 

Time period of evaluation  

Approximately in which date period(s) did the evaluation take place. 

Fall 2012-spring 2013 

 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________  (you may want 
to provide some more information about assessment, extensibility or requirements) 

 

Evaluating organisation(s)/person(s) 

Who (role and skill of the person(s)) and how many people did the actual evaluation 

Peter Kutschera (AIT): Software architect 
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9.5.2 Detailed Feedback 

Technical problems / Limitations 

Report all the things we are not able to use or that has bugs or has limitations in our context (but are 
still within the scope of the SE). 

Read access is implemented as worked well. 

Write access is not implemented.  

Notification is not implemented. 
  

Review of online documentation 

Is it sufficient, understandable, and accurate in relation to its scope and implementation? 

This SE implements one data handler for the AIT timeseries toolbox. This is a small and simple piece of 
code which can be easily replaced by another data handler without the need to change remaining ap-
plication code.  

TS-Toolbox provides sufficient general documentation and examples of data handlers, so no documen-
tation specific to this data handler (other than in-code comments) has been produced. 
 

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Report on how effective and productive the different communication arenas were wrt. to the evaluated 
SE. 

N/A 
 

Concrete usage example(s) 

Describe and document exactly how the SE is applied to toy example(s) or in pilot(s) etc. Diagrams 
(such as use case diagrams) should highlight how the scenario specific use cases "depend" on the SE. 
What works and what does not work; Did you encounter difficulties in integrating and communicating 
with the SE; What parts of the SE suited your demand.  

This SE is used by the SOS SE. So that SE is an example showing the full functionality of this toolbox 
connector SE in detail. 
 

Usefulness of SE in FI-WARE/ENVIROFI context application  

Which valuable application could be built using SE in combination with others GEs? Describe the use 
case and your experience on this integration process: did you encounter any difficulties; which gap is 
closed by this integration?  

This SE enables connecting all the functionality of the timeseries toolbox to the ENVIROFI observation 
store. This includes the possibility to perform automatic processing in a specialized “Formula 3” lan-
guage, checking for limit exceedance and delivering the data to other systems. 

However, we have only used a small subset of this functionality in order to expose the crowdsourced 
ENVIROFI data over standardized SOS interface. 
 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  

None in the moment. 
 

Status of reported issues 

Report on unanswered/answered trackers/e-mail issues. What answers did you receive (e.g. out-of-
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scope, to-be-implemented). Are there additional issues that soon will be reported as trackers. 

None 
 

Recommendations for future use and improvements 

Provide suggestions that can help to improve the SE. 

Currently, only the read functionality has been implemented. Write functionality would allow us to make 
full use of the TS-Toolbox processing and sensor access capabilities from the Environmental Georefer-
enced Observation Service. 

 

9.5.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 

 

How much did the SE cover the requirements of your envisioned scenario? (1-6)  

5 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

5 
 

Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  

5 
 

To what degree is the SE implementation complete with respect to what declared in the SE open 
specification? (1-6)  

4 
 

How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  

5 very easy  
 

Do you consider this SE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the SE? (1-6)  

5 

 

9.6 Validation of Environmental Georeferenced Observation Collection Service 

9.6.1 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG (semantic tagging tool) 
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 Fusion 

 Notification 

 OGC 

 

GE/(SE) Code and name  

WP5-SE-GEO-1 Environmental geo-referenced observation collection service 

 

GE/(SE) Short Description  

The Environmental Georeferenced Observation Collection Service SE provides a service backend for 
storage and retrieval of the observations from the ENVIROFI mobile observation app, as well as the 
means to exchange information with other enablers, and to interpret and present the observations in the 
way most suitable for the application at hand. Observations originating from the ENVIROFI applications 
(for instance a mobile client application or a web portal) or from other data sources are validated, trans-
formed into observation objects, and stored in the observation storage. 

The current version of this enabler is able to import observations from:  

 OGC WFS services (open government data from Vienna Tree Cadaster) 

 OGC SOS services (Ubimet meteorological data, INSPIRE) 

 Proprietary RESTful web service developed by NILU (Norwegian air quality data) 

 IT-Innovation Leaf Recognition Service 

 Shapefiles (open government data from Florence Tree Cadaster) 

Data retrieval is possible via 

 HTTP REST queries on the database (query parameters: geolocation, bounding box, object 
properties, object id …) 

 OGC SOS interface 

The internal data model of this SE is loosely based on the OGC O&M model of the Sensor Observation 
Service, with following differences: 

 The observations are encoded as GeoJSON, rather than using the standardized O&M XML en-
coding. They and stored in a noSQL database from where they can be retrieved using HTTP 
REST interface 

 Working with large number of small documents would be very inefficient in the noSQL world. 
This SE therefore stores (and retrieves) all information received in one PUT operation as a sin-
gle document. The content of this document is closer in nature to O&M Observation collection 
than to a single observation as defined by O&M standard. 

 Each observation (-collection) points to a so-called "Object of Interest" or OOI. The OoI can be 
considered a specialization of OGC Feature of Interest (FOI), and represented as another 
GeoJSON object stored in the same noSQL document. The OOI can be either a representation 
of the real world object or another observation (-collection) 

In order to prove the compatibility of the data model used by this SE with O&M, we have also devel-
oped an SOS front-end for this SE. This "SOS facade" has been realized as a relatively simple con-
nector to TS-Toolbox SOS service that was previously developed in the scope of SANY and SUDPLAN 
projects. Within ENVIROFI, this software is used to provide SOS-interface for weather data in PEIS ap-
plication. Use of SOS front-end for Biodiversity application, is not feasible due to a large number of 
trees stored in the database and the fact that SOS publishes a list of all FOIs as a part of its capabilities 
document (each tree is a distinct OOI in our application and translates into distinct FOI in SOS front-
end). 
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Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
 

Scope relevance/Usage need/ Requirements 

The SE covers the requirements of ENVIROFI concerning the storage and retrieval of environmental 
observations.  
 

Which parts of the SE were mainly used/considered in the validation  

All parts of the enabler were used. 
 

Time period of evaluation  

Evaluation is on-going since the first release of the enabler which was the first prototype of the 
ENVIROFI-BIO pilot application (April 2012). 
 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________  (you may want 
to provide some more information about assessment, extensibility or requirements) 
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Evaluating organisation(s)/person(s) 

Maria Egly, AIT, Engineer 

 

9.6.2 Detailed Feedback 

Technical problems / Limitations 

 Storage of observation objects collected by the mobile client application is implemented and 
running stable. 

 Distribution of observations coming from mobile client users to other mobile client users who 
are interested in these observations (defined via Areas of Interest) is implemented and running 
stable. 

 Retrieval of observations stored in the database can be performed by calling database views 
via the RESTful interface of CouchDB. There are already some views available for geospatial 
requests to get objects (object count, list of ids, object contents, etc.)  within a given bounding 
box. The results of these queries are JSON documents. Since the views in CouchDB are im-
plemented as JavaScripts, this interface can be extended easily by further queries. 

 Retrieval of observations stored in the database via Time Series API and SOS is implemented 
prototypically and has to be tested intensively before publishing. Since SOS was designed to 
get the actual measurement values for a sensor and not huge amounts of data out of a data-
base, there are limitations concerning the heap space for the java virtual machine. The second 
problem is the huge amount of data points coming up with objects of interest on any geograph-
ical location where a mobile phone user can be located. It has to be investigated how the data 
collected from the human sensors can be structured in form of data points without exceeding 
the capacity of the response coming from a getCapabilities request. 

Review of online documentation 

Documentation is available on catalogue.envirofi.eu. It is sufficient, understandable, and accurate in re-
lation to its scope and implementation but has to be kept up-to-date in case this SE provides additional 
external interfaces (e.g. kml, RESTful data queries, etc.) 
  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

N/A 
 

Concrete usage example(s) 

The SE is used for the ENVIROFI biodiversity and PEIS pilot applications. In both cases, the SE is used 
as central data store for observation data. All use cases regarding  

 storage and retrieval of observation data 

 distributing observation data and alerts to users 

 quality resp. plausibility assessment 

 import of data from external resources 

 access of observation data from outside 

are provided by this SE.   

The main use cases are implemented as far as they are needed by the pilot applications, but the SE is 
still in development. The RESTful interface for accessing data from outside is implemented via scripts 
stored in the database. To extend this interface, new scripts can be implemented depending on the re-
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quirements of the calling application. At least an interface providing a kml file containing observation da-
ta of a dedicated area shall be implemented until end of the project. 

 

Usefulness of SE in FI-WARE/ENVIROFI context application  

The SE forms the central functional unit of the crowd sourcing system implemented within ENVIROFI. 
In combination with the Environmental geo-referenced observation proxy service (WP5-SE-GEO-10) 
and Environmental geo-referenced observation app (WP5-SE-GEO-11), the main features of crowd 
sourcing and VGI applications in the environmental usage area are realized. Since these three SEs 
form a functional unit, the integration of them was part of the development and caused no additional 
work. 
 

Customizations / Use Case-specific data 

N/A 
 

Status of reported issues 

N/A 
 

Recommendations for future use and improvements 

Following are suggestions that can help to improve the SE: 

 Data access should be possible based on various standards (e.g. KML, O&M Data Model in 
JSON, RESTful HTTP encoded customized queries, etc.) 

 A Web interface for inspecting and visualizing data and for input of further observations should 
be provided 

9.6.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 

 

How much did the SE cover the requirements of your envisioned scenario? (1-6)  

4 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

4 
 

Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  

4 
 

To what degree is the SE implementation complete with respect to what declared in the SE open 
specification? (1-6)  

4 
 

How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  

N/A  
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Do you consider this SE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the SE? (1-6)  

6 

9.7 Validation of Environmental Georeferenced Image Sample Archive Service 

9.7.1 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG (semantic tagging tool) 

 Fusion 

 Notification 

 OGC 

 

GE/(SE) Code and name  

WP5-SE-GEO-7 Environmental geo-referenced image sample archive service 
  

GE/(SE) Short Description  

Service to allow user and expert uploads of annotated image sample data. Annotations include species 
class labels, geo-references, and other visual annotations (e.g. environmental domain specific asset 
characteristics). This service will provide integration for crowd sourcing of environmental sample imag-
es via existing web 2.0 geo-tagged image upload apps. 
 

Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

Self-assessment 

The image archive SE underwent an internal ITINNO WP5 system test involving a small scale crowd-
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sourcing activity (a few ITINNO staff acting as volunteers) taking images of leaves from around the 
south of England. This allowed us to validate the ability of the imager archive SE to support multiple us-
ers, 100's of image uploads, different styles of camera work and images both with and without geo-tags. 
This system test also provided valuable feedback on the user interface resulting in incremental im-
provements to the SE. 

Peer-review 

The image archive SE is part of a WP1 pilot. This has provided validation of the image archive UI's 
support for Italian users (as well as English). The trial is currently running but is expected to involve 10's 
of users and last a period of about 1 month. 

ITINNO intend to publish a peer reviewed paper evaluating both the image archive SE and image clas-
sifier SE, looking at performance aspects including scalability to large crowds, ability of experts to as-
sess crowd sourced images and overall classification accuracy from the crowd sourced datasets. 

External validation 

We have integrated the image archive SE with the Media-enhanced Query Broker. This successful 
work has allowed us to validate that the MySQL database table structure is compatible with FI-WARE 
GE components. 

We have provided OpenID support in the image archive SE and also support the Identify Management 
GCP GE. This means our image archive directly support FI-WARE login mechanisms.  

  

Which parts of the SE were mainly used/considered in the validation  

Image archive UI (English & Italian) 

Image archive HTTP service 

 

Time period of evaluation  

Jan 2013 - Feb 2013 

 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________  (you may want 
to provide some more information about assessment, extensibility or requirements) 

 

Evaluating organisation(s)/person(s) 

ITINNO developers (English) 



 
D4.4 Final Recommendations for Environmental Enablers 

 

 

Copyright © 2013 ENVIROFI Consortium Page 171 of 208 

 

WP1 pilot users (Italian) 

9.7.2 Detailed Feedback 

Technical problems / Limitations 

Limited support for multiple domain ontologies. It is hoped in the future that a semantic broker will be 
employed to mediate between different domain ontology URI's used to label different image datasets. 

Currently we support expert login and labelling. However we would like in the future to add automated 
support for email notification to experts, when new images arrive that they can label.  

 

Review of online documentation 

On-line documentation is sufficient. 

 

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

N/A 

 

Concrete usage example(s) 

WP1 pilot case study  

 

Usefulness of SE in FI-WARE/ENVIROFI context application  

The image archive SE is able to support images of any type, not just the leaf images in the biodiversity 
domain. New domain metadata can be added relatively simply also to make domain-specific installa-
tions of the image archive (e.g. we have added habitat metadata for the biodiversity domain). 

The integration of the Media-enhanced query broker GE allows us to integrate easily with the media 
domain (e.g. MPEG-7 standard stack). 

The integration with the Identify Management GCP GE allows us to work more seamlessly with other 
FI-WARE GE's requiring user logins, access control and privacy. 

 

Status of reported issues 

N/A 

  

Recommendations for future use and improvements 

N/A 

9.7.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the SE cover the requirements of your envisioned scenario? (1-6)  

6 
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Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

4 
 

Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  

4 
 

To what degree is the SE implementation complete with respect to what declared in the SE open 
specification? (1-6)  

6 
 

How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  

N/A  
 

Do you consider this SE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the SE? (1-6)  

6 

9.8 Validation of Environmental Georeferenced Observation Proxy Service 

9.8.1 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG ( semantic tagging tool) 

 Fusion 

 Notification 

 OGC 
 

GE/(SE) Code and name  

WP5-SE-GEO-10 Environmental geo-referenced proxy service 
  

GE/(SE) Short Description  

This service acts as intelligent proxy for the "Environmental Georeferenced Observation Service SE". If 
installed on a user’s site of mobile device, this SE will answer requests for storing and retrieval of ob-
servations even in the case network connection is currently unavailable. 

The interfaces for storing and retrieval of observations are inherited from the Environmental Georefer-
enced Observation Service. As a consequence, other services and applications (e.g. "Environmental 
Georeferenced Observation App" SE) can access the Environmental Georeferenced Observation Proxy 
Service in exactly the same way they would access a central "Environmental Georeferenced Observa-
tion Service SE" instance.  
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The service can be instructed to synchronize only the part of observations which are relevant to the us-
er, based on spacial, temporal, and application-relevant criteria (e.g. the data owner, type of an obser-
vation). Depending on the application, the synchronization can be unidirectional, bi-directional, continu-
ous or triggered by external application. 
  

Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

Describe if the SE seems to cover the ENVIROFI requirements/needs of such an enabler. List require-
ments not covered by the current SE scope. Provide your positive and negative comments on SE use-
fulness. 

The SE covers the ENVIROFI requirements concerning the offline use of the mobile application and au-
tomated data synchronization as soon as a network connection is available. Furthermore, this SE is 
part of the user data privacy concept as it stores data entered by a user in an encapsulated database 
instance on the server. The user can decide if his/her reported observations shall be published to the 
community or shall remain stored on the server in this user specific database. The advantage of this 
concept is that a user can access his/her data from any device where the mobile application is installed 
even if (s)he didn’t allow that the data was stored on the central observation storage (Environmental 
Georeferenced Observation Collection Service SE). 

The stability and performance of this service is acceptable for an application prototype. Scalability could 
not be tested in the scope of this project. 
  

Which parts of the SE were mainly used/considered in the validation  

All parts of the enabler were used. 
 

Time period of evaluation  

Evaluation is ongoing since the first release of the enabler which was the first prototype of the 
ENVIROFI-BIO pilot application (April 2012). 
 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 
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 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________  (you may want 
to provide some more information about assessment, extensibility or requirements) 

 

Evaluating organisation(s)/person(s) 

Maria Egly, AIT, Engineer 

 

9.8.2 Detailed Feedback 

Technical problems / Limitations 

 The mobile smartphone part was successfully tested on Android versions 2.3.7, 4.1, 4.2, and 
above. It is not running on Android 4.0. 

 Porting the mobile phone part to other mobile operating systems depends on the availability of 
the NoSQL database on these systems. 

 The mobile smartphone part depends on a reliable implementation of CoucnDB resp. Couch-
base including the Geo-Extension. Since mobile CouchDB is no longer supported we have to 
keep track of the developments in this area (TouchDB, Couchbase mobile, etc.). 

 

Review of online documentation 

Documentation is available on catalogue.envirofi.eu. It is sufficient, understandable, and accurate in re-
lation to its scope and implementation. 
  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

N/A 
 

Concrete usage example(s) 

The SE is used for the ENVIROFI biodiversity application. All use cases of the pilot application concern-
ing data storage and data up- and download synchronization depend completely on this SE. This 
means that the whole functionality of the SE is used in the biodiversity pilot application. 
 

Usefulness of SE in FI-WARE/ENVIROFI context application  

The SE is accessed by the Environmental Georeferenced Mobile Application (WP5-SE-GEO-11) and 
Environmental Georeferenced Observation Collection Service (WP5-SE-GEO-1). In combination with 
these two SEs, the data entered into the system via the mobile application can be synchronized with 
the server, pre-caching of data and maps for offline use is realized, and data storage on the central ob-
servation store is implemented.  Since these three SEs form a functional unit, the integration of them 
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was part of the development and caused no additional work. 
 

Customizations / Use Case-specific data 

N/A 
 

Status of reported issues 

N/A 
 

Recommendations for future use and improvements 

In combination with the mobile application (Environmental Georeferenced Observation App) the data 
upload synchronization could be more sophisticated. There should be the possibility to synchronize 
depending on more differentiated network connection status, i.e. mobile connection, wireless connec-
tion, roaming, high network expenses, low network costs, etc. 

Furthermore, this SE could be improved regarding scalability and performance. This has already been 
considered during the implementation but could be improved by defining efficient replication algorithms 
to reduce the amount of data transferred to a minimum. 

 

9.8.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the SE cover the requirements of your envisioned scenario? (1-6)  

6 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

4 
 

Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  

5 
 

To what degree is the SE implementation complete with respect to what declared in the SE open 
specification? (1-6)  

5 
 

How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  

N/A since it is integral part of the pilot application. 
 

Do you consider this SE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the SE? (1-6)  

6 
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9.9 Validation of Environmental Georeferenced Observation App 

9.9.1 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG (semantic tagging tool) 

 Fusion 

 Notification 

 OGC 
 

GE/(SE) Code and name  

WP5-SE-GEO-11 Environmental geo-referenced observation app 
  

GE/(SE) Short Description  

The Environmental geo-referenced observation app is a mobile smartphone application providing typi-
cal use cases for the visualization and acquisition of environmental data. The goal of this application is 
to enable a human user to act like a sensor, i.e. to input his/her observations into a system where they 
can be combined with other sensor data by means of data fusion and modeling. The observations are 
stored as geospatial data objects locally on the smartphone and transferred via the Environmental 
georeferenced observation proxy service (WP5-SE-GEO-10) to the Environmental georeferenced ob-
servation collection service (WP5-SE-GEO-1). The use cases implemented by the application are 

 Visualization of existing observations 

 Reporting of new observations 

 Receiving and display of events containing warnings, notifications about specific interests, re-
quests to perform a task 

The pilot applications for ENVIROFI WP1 and WP2 are prototypes of this specific enabler dealing with 
biodiversity data (occurrences of tree species) resp. with meteorological and air quality data. 
  

Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
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Scope relevance/Usage need/ Requirements 

Describe if the SE seems to cover the ENVIROFI requirements/needs of such an enabler. List require-
ments not covered by the current SE scope. Provide your positive and negative comments on SE use-
fulness. 

The SE covers the requirements of ENVIROFI concerning the reporting and visualization of environ-
mental observations. Dealing with events is implemented to a low extent but working as far as defined 
by the requirements. Consensus building functionality which is an essential feature of crowd-sourcing 
applications is not yet implemented but should be realized in a preliminary proof-of-concept until the 
end of the project.  

The look and feel of the application is nice, the stability and performance is on a state which can be ex-
pected from a prototype. 
  

Which parts of the SE were mainly used/considered in the validation  

Describe if you used only some parts of the API, some modules or a subset of the provided functionali-
ty. Alternatively describe that all parts were used except XXX. 

All parts of the enabler were used. 

 

Time period of evaluation  

Approximately in which date period(s) did the evaluation take place. 

Evaluation is ongoing since the first release of the enabler which was the first prototype of the 
ENVIROFI-BIO pilot application (April 2012) 
 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________  (you may want 
to provide some more information about assessment, extensibility or requirements) 

 

Evaluating organisation(s)/person(s) 

Who (role and skill of the person(s)) and how many people did the actual evaluation 

Maria Egly, AIT, Engineer 
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9.9.2 Detailed Feedback 

Technical problems / Limitations 

Report all the things we are not able to use or that has bugs or has limitations in our context (but are 
still within the scope of the SE). 

 The application was successfully tested on Android versions 2.3.7, 4.1, 4.2, and above. It is not 
running on Android 4.0. Porting to Apple IOS, Window Mobile, or Blackberry OS is possible 
since a platform independent application layer was used, but will nevertheless take additional 
effort and was not tested until now. 

 The application is based on mobile CouchDB and GeoCouch. The dependency on this data-
base implies the risk that it is not further supported with its today’s functionality for future An-
droid versions. 

 The user registration and authentication procedure should be improved by using an account on 
the phone for automatic login without the necessity that the user enters his/her credentials any-
time when the application shall be started. 

  

Review of online documentation 

Is it sufficient, understandable, and accurate in relation to its scope and implementation? 

Documentation is available on catalogue.envirofi.eu. It is sufficient, understandable, and accurate in re-
lation to its scope and implementation. 

  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Report on how effective and productive the different communication arenas were wrt. to the evaluated 
SE. 

N/A 
 

Concrete usage example(s) 

Describe and document exactly how the SE is applied to toy example(s) or in pilot(s) etc. Diagrams 
(such as use case diagrams) should highlight how the scenario specific use cases "depend" on the SE. 
What works and what does not work; Did you encounter difficulties in integrating and communicating 
with the SE; What parts of the SE suited your demand.  

The SE is used for the ENVIROFI biodiversity and PEIS pilot applications. In both cases, the SE is used 
to realize the mobile application. This means that al use cases of the pilot applications depend com-
pletely on this SE.  

The main use cases of the prototype applications are already implemented, but the SE is still in devel-
opment. We expect to add a proof of concept for collaborative QA process roughly along the following 
lines before project ends: (1) someone adds a new object or observation on existing object; (2) other 
people with interest in the area get notification about the new observation; (3) they can provide feed-
back of the type agree/disagree/good/bad; (4) if we get a consensus, the observation is marked as 
“passed QA”. 
 

Usefulness of SE in FI-WARE/ENVIROFI context application  

Which valuable application could be built using SE in combination with others GEs? Describe the use 
case and your experience on this integration process: did you encounter any difficulties; which gap is 
closed by this integration? 

The SE relies on the Environmental Georeferenced Observation Proxy (WP5-SE-GEO-10) and Envi-
ronmental Georeferenced Observation Collection Service (WP5-SE-GEO-1). In combination with these 
two SEs, the data entered into the system via the mobile application can be synchronized with the 
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server, pre-caching of data and maps for offline use is realized, and data storage on the central obser-
vation store is implemented.  Since these three SEs form a functional unit, the integration of them was 
part of the development and caused no additional work. 
 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  

N/A 
 

Status of reported issues 

Report on unanswered/answered trackers/e-mail issues. What answers did you receive (e.g. out-of-
scope, to-be-implemented). Are there additional issues that soon will be reported as trackers. 

N/A 
 

Recommendations for future use and improvements 

Provide suggestions that can help to improve the SE. 

Following features shall be added to realize a more generic approach for the mobile application: 

 The event mechanism and workflow can be improved to support crowd tasking, i.e. display 
events in a workflow oriented order, including prioritization and sending events depending on 
the user’s current location 

 Support of a more generic data model so that all kinds of “things” can be observed 

 Deleting of a user’s data and areas of interest should be possible 

 Support observations not only on points of interest but also on areas (e.g. polygons) 

 GUI improvements (user configurable list view, enhanced filtering, etc.) 

9.9.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the SE cover the requirements of your envisioned scenario? (1-6)  

5 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

5 
 

Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  

4 
 

To what degree is the SE implementation complete with respect to what declared in the SE open 
specification? (1-6)  

4 
 

How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  
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N/A 
 

Do you consider this SE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the SE? (1-6)  

6 

9.10 Validation of Environmental Spatial-temporal Data Fusion Service 

9.10.1 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG (semantic tagging tool) 

 Fusion 

 Notification 

 OGC 
 

GE/(SE) Code and name  

WP5-SE-FUSION-1 Environmental spatial-temporal data fusion service 
  

GE/(SE) Short Description  

Service that allows users on-demand to aggregate multiple heterogeneous environmental data sources 
and create a fused spatial-temporal result set. 
  

Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

Describe if the SE seems to cover the ENVIROFI requirements/needs of such an enabler. List require-
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ments not covered by the current SE scope. Provide your positive and negative comments on SE use-
fulness. 

Self-assessment 

The spatial-temporal data fusion service supports pre-processing, aggregation, temporal fusion and da-
ta fusion of datasets. We have focused on the WP3 marine datasets, including ERDDAP in-situ sensors 
and EUMETSAT satellite datasets. Out spatial-temporal SE can receive input data from multiple 
sources, both point and gridded. The temporal fusion provides aggregated datasets with point or grid 
values uniform in time, interpolating missing values. The spatial fusion provides an output of time-sliced 
maps from multi-source datasets, both as numeric data and visualized using KML (GoogleMaps, 
GoogleEarth). 

Peer-review 

We have integrated the spatial-temporal fusion SE into the WP3 pilot, fusing sea surface temperature 
for several ERDDAP in-situ sensors and EUMETSAT satellites. The KML output from the spatial-
temporal fusion SE is visualized in the WP3 pilot web portal on demand. 
 

Which parts of the SE were mainly used/considered in the validation  

Describe if you used only some parts of the API, some modules or a subset of the provided functionali-
ty. Alternatively describe that all parts were used except XXX. 

Spatial-temporal fusion service. 
 

Time period of evaluation  

Approximately in which date period(s) did the evaluation take place. 

Feb 2013 – Mar 2013 
 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________  (you may want 
to provide some more information about assessment, extensibility or requirements) 

 

Evaluating organisation(s)/person(s) 

Who (role and skill of the person(s)) and how many people did the actual evaluation 

ITINNO developers 

WP3 pilot users 
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9.10.2 Detailed Feedback 

Technical problems / Limitations 

Report all the things we are not able to use or that has bugs or has limitations in our context (but are 
still within the scope of the SE). 

The pre-processing and aggregation steps are currently manually operated. In the future we want to 
employ semantic domain descriptions, using domain ontologies, to automate the vocabulary mapping 
and unit conversion steps. 
  

Review of online documentation 

Is it sufficient, understandable, and accurate in relation to its scope and implementation? 

On-line documentation is sufficient. 
 

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Report on how effective and productive the different communication arenas were wrt. to the evaluated 
SE. 

N/A 
 

Concrete usage example(s) 

Describe and document exactly how the SE is applied to toy example(s) or in pilot(s) etc. Diagrams 
(such as use case diagrams) should highlight how the scenario specific use cases "depend" on the SE. 
What works and what does not work; Did you encounter difficulties in integrating and communicating 
with the SE; What parts of the SE suited your demand.  

WP3 pilot case study 
 

Usefulness of SE in FI-WARE/ENVIROFI context application  

Which valuable application could be built using SE in combination with others GEs? Describe the use 
case and your experience on this integration process: did you encounter any difficulties; which gap is 
closed by this integration? 

The spatial-temporal fusion SE is phenomenon independent and can be easily extended to work on 
other datasets from non-marine domains. 
 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  

N/A 
  

Status of reported issues 

Report on unanswered/answered trackers/e-mail issues. What answers did you receive (e.g. out-of-
scope, to-be-implemented). Are there additional issues that soon will be reported as trackers. 

N/A 

 

Recommendations for future use and improvements 

Provide suggestions that can help to improve the SE. 

N/A 
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9.10.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the SE cover the requirements of your envisioned scenario? (1-6)  

6 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

4 
 

Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  

4 
 

To what degree is the SE implementation complete with respect to what declared in the SE open 
specification? (1-6)  

6 
 

How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  

N/A 
 

Do you consider this SE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the SE? (1-6)  

6 

9.11 Validation of Environmental Image Sample Classification Service 

9.11.1 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG (semantic tagging tool) 

 Fusion 

 Notification 

 OGC 
 

GE/(SE) Code and name  

WP5-SE-FUSION-2 Environmental image sample classification service 
  

GE/(SE) Short Description  

Service that will classify unlabelled images using environmentally specific labelled training sets and any 



 
D4.4 Final Recommendations for Environmental Enablers 

 

 

Copyright © 2013 ENVIROFI Consortium Page 184 of 208 

 

available auxiliary contextual and geo-spatial information.  
 

Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

Describe if the SE seems to cover the ENVIROFI requirements/needs of such an enabler. List require-
ments not covered by the current SE scope. Provide your positive and negative comments on SE use-
fulness. 

Self-assessment 

The image classifier SE has been validated by ITINNO on a large dataset of leaf images taken from the 
south of England. We used a botanical garden (Hillier Gardens in UK) to record leaves from about 50 
different tree species, each with a dataset of about 30 images. This expert labelled dataset has allowed 
us to perform cross-fold validation and check correct classification rates. We have also validated our 
approach against published leaf datasets (such as the Swedish leaf dataset) and leaf-snap application 
(which uses a similar basic algorithm). 

Peer-review 

The image classifier SE is part of a WP1 pilot. This has provided validation of the image classifier SE 
on a range of leaf images from Italy, taken using mobile devices via the AIT MDAF system. 

ITINNO intend to publish a peer reviewed paper evaluating both the image archive SE and image clas-
sifier SE, looking at performance aspects including scalability to large crowds, ability of experts to as-
sess crowd sourced images and overall classification accuracy from the crowd sourced datasets. 
  

Which parts of the SE were mainly used/considered in the validation  

Describe if you used only some parts of the API, some modules or a subset of the provided functionali-
ty. Alternatively describe that all parts were used except XXX. 

Image classifier SPS service 
 

Time period of evaluation  

Approximately in which date period(s) did the evaluation take place. 

Jan 2013 – Feb 2013 
 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
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extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________  (you may want 
to provide some more information about assessment, extensibility or requirements) 

 

Evaluating organisation(s)/person(s) 

Who (role and skill of the person(s)) and how many people did the actual evaluation 

ITINNO developers 

WP1 pilot users (Italian) 

 

9.11.2 Detailed Feedback 

Technical problems / Limitations 

Report all the things we are not able to use or that has bugs or has limitations in our context (but are 
still within the scope of the SE). 

None 
  

Review of online documentation 

Is it sufficient, understandable, and accurate in relation to its scope and implementation? 

On-line documentation is sufficient. 
  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Report on how effective and productive the different communication arenas were wrt. to the evaluated 
SE. 

N/A 
 

Concrete usage example(s) 

Describe and document exactly how the SE is applied to toy example(s) or in pilot(s) etc. Diagrams 
(such as use case diagrams) should highlight how the scenario specific use cases "depend" on the SE. 
What works and what does not work; Did you encounter difficulties in integrating and communicating 
with the SE; What parts of the SE suited your demand.  

WP1 pilot case study 
 

Usefulness of SE in FI-WARE/ENVIROFI context application  

Which valuable application could be built using SE in combination with others GEs? Describe the use 
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case and your experience on this integration process: did you encounter any difficulties; which gap is 
closed by this integration? 

The image classifier SE is able to plug-in new classification algorithms for support of other domains 
than biodiversity (i.e. leaves). This SE therefore represents a service container for potentially many 
domain-specific image classification algorithms (e.g. oil spill images, flood inundation pictures etc.). 
 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  

N/A 
  

Status of reported issues 

Report on unanswered/answered trackers/e-mail issues. What answers did you receive (e.g. out-of-
scope, to-be-implemented). Are there additional issues that soon will be reported as trackers. 

N/A 
 

Recommendations for future use and improvements 

Provide suggestions that can help to improve the SE. 

N/A 

 

9.11.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the SE cover the requirements of your envisioned scenario? (1-6)  

6 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

4 
 

Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  

4 
 

To what degree is the SE implementation complete with respect to what declared in the SE open 
specification? (1-6)  

6 
 

How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  

N/A 
 

Do you consider this SE’s global quality to be acceptable? (Yes/No)  

Yes 
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Would you recommend the SE? (1-6)  

6 

9.12 Validation of Areas Classification Service 

9.12.1 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG (semantic tagging tool) 

 Fusion 

 Notification 

 OGC 

 

GE/(SE) Code and name  

WP5-SE-FUSION-5 Areas classification service 
  

GE/(SE) Short Description  

The Areas Classification Service consists of several spatial operations that serve as a façade towards a 
geocode-attributed Spatial Data Infrastructure (SDI). The core concept is the wrapping of specific SDI 
feature types and focusing just on geocodes. The purpose of the service was to be used to identify the 
affected areas regarding a determined hazard simulation, for instance, the oil-spill scenario in WP3 
which later on could be used to send alerts to users registered to those areas (using their associated 
geocodes).  
 

Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

Describe if the SE seems to cover the ENVIROFI requirements/needs of such an enabler. List require-
ments not covered by the current SE scope. Provide your positive and negative comments on SE use-
fulness. 
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The Areas Classification Service was initially developed within the DEWS project to provide a web ser-
vice for intersecting simulation results with administrative boundaries to create a hazard classification 
that could be used for dissemination activities of warning messages. 

Experiences collected within DEWS/TRIDEC projects revealed that geocodes are perfectly suited to 
address geographic entities such as administrative units across decentralized spatial data infrastruc-
tures. While feature IDs are identifiers on a technical level not consistent over different SDIs, well-
known names of these spatial features are not usable due to their missing uniqueness. Geocodes in-
stead 

 provide a standardized mechanism to address regions in heterogeneous systems and across 
SDI borders 

 are used in open standards (e.g. the Common Alerting Protocol (CAP)) to address certain geo-
graphic regions 

 are a much simpler way of addressing regions in interchange formats than handling complex 
multi-polygon structures across system borders 

 

Which parts of the SE were mainly used/considered in the validation  

Describe if you used only some parts of the API, some modules or a subset of the provided functionali-
ty. Alternatively describe that all parts were used except XXX. 

The Areas Classification Service defines the GCAP application profile consists of eight operations that 
serve as a façade towards a geocode-attributed SDI and that were tested: 

GCAP Operations 
The identified operations can be grouped into the following categories: 

1. Operations for mapping geometry to geocode and vice-versa: This group of operations is a refine-
ment of GetGeometryProcess and GetGeocodeProcess introduced by the DEWS project. The group 
consists of: 

 returnGeometry: This process returns the geometry of a feature addressed by the given geo-
code. By means of a format hint the geometry representation can be requested to be in certain 
format. However this is an optional parameter and can also be ignored by the server. 

 returnEnvelope: This process returns the geometry’s envelope of a feature addressed by the 
given geocode. 

 returnGeocode: This process returns the geocodes of all features intersected by the given ge-
ometry. The intersection process can be influenced by specifying a list of Dimensionally Ex-
tended 9 Intersection Matrixes (DE9IM) . If no list is given, the intersect predicate is used. If one 
DE9IM is given, this is used as filter, if more than one matrix is given, just one of them must 
match (OR is used in filter concatenation). 

2. Operations for traversing the hierarchy of spatial units: Geocodes address hierarchically ordered ter-
ritories such as administrative units or zip code regions: 

 returnParent: This process returns the geocodes of the parent feature of the feature ad-
dressed by the given geocode. 

 returnChildren: This process returns the geocodes of all child nodes of the features addressed 
by the given geocode. 

 traverse: This process complements the group of traverse operations by providing a generic 
operation to traverse the inherent hierarchy with an XPath expression. All traverse axes can be 
applied and also attribute checks normally applied on xml attributes can be applied on feature 
attributes 

3. Operations for traversing the topology: 
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 returnAdjacent: This process returns the geocodes of adjacent features that topologically in-
tersect with the feature addressed by the given geocode. 

4. Other operations  

 supportedGeocodes: This operation returns the list of supported geocode types provided by 
the SDI and thus does not request any input parameters. 

 

Time period of evaluation  

Approximately in which date period(s) did the evaluation take place. 

The Areas Classification Service has been developed and tested/demonstrated successfully in the 
scope of FP6 DEWS (2007 – 2010) and FP7 TRIDEC (2010 – 2013) projects. 

In addition, three instances of the Tsunami Early Warning System (which include the Areas Classifica-
tion Service as component) have been tested and deployed in Indonesia, Turkey and Portugal. 
 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________  (you may want 
to provide some more information about assessment, extensibility or requirements) 

 

Evaluating organisation(s)/person(s) 

Who (role and skill of the person(s)) and how many people did the actual evaluation 

Miguel Angel Esbri (ATOS, GIS developer) 

Badan Meteorologi, Klimatologi dan Geofisika (BMKG), the Indonesian tsunami early warning centre in 
Jakarta 

Kandilli Observatory and Earthquake Research Institute (KOERI) in Turkey 

Portuguese Institute for the Sea and Atmosphere (IPMA) 

9.12.2 Detailed Feedback 

Technical problems / Limitations 

Report all the things we are not able to use or that has bugs or has limitations in our context (but are 
still within the scope of the SE). 

Although the filtering capabilities provided by the services are quite powerful the service defines its own 
filtering grammar which limits its interoperability and wider usage by other clients/components. Adoption 
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of OGC Filter encoding specification would provide higher level of interoperability and filtering capabili-
ties not contemplated by the service. 
  

Review of online documentation 

Is it sufficient, understandable, and accurate in relation to its scope and implementation? 

The current version of the online documentation provides a brief description of the available operations 
which are further described in detail (together with installation and usage examples) in a separate doc-
ument. 
 

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Report on how effective and productive the different communication arenas were wrt. to the evaluated 
SE. 

N/A 
 

Concrete usage example(s) 

Describe and document exactly how the SE is applied to toy example(s) or in pilot(s) etc. Diagrams 
(such as use case diagrams) should highlight how the scenario specific use cases "depend" on the SE. 
What works and what does not work; Did you encounter difficulties in integrating and communicating 
with the SE; What parts of the SE suited your demand.  

Several use cases dealing with geocodes were identified and analyzed in the context of DEWS and 
TRIDEC projects. The resulting disseminated warning message addresses affected regions using 
standardized geocodes which are used in the recipient’s application to resolve the geometry from a 
second SDI which provide the spatial entities in a less precise resolution sufficient for mobile applica-
tions. Other scenarios dealing with geocodes can be easily imagined, e.g. traversing the intrinsic hier-
archy to resolve parent or children regions (e.g. selecting all counties of an identified federal state). 
Based on the identified use cases, a set of operations was defined. These processes serve as wrap-
ping façade for geocode attributed spatial data in a generic and not application scenario specific way. 
This set of operations is grouped in the GeoCode Application Profile (GCAP) 
 

Usefulness of SE in FI-WARE/ENVIROFI context application  

Which valuable application could be built using SE in combination with others GEs? Describe the use 
case and your experience on this integration process: did you encounter any difficulties; which gap is 
closed by this integration? 

The Areas Classification Service  SE is independent of the hazard and geographical area and thus it 
could be applied for natural hazards such as tsunamis, earthquakes, floods and landslides or any other 
human-made hazard such as oil-spills or air pollution. 
 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  

N/A 
  

Status of reported issues 

Report on unanswered/answered trackers/e-mail issues. What answers did you receive (e.g. out-of-
scope, to-be-implemented). Are there additional issues that soon will be reported as trackers. 

N/A 
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Recommendations for future use and improvements 

Provide suggestions that can help to improve the SE. 

N/A 

 

9.12.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the SE cover the requirements of your envisioned scenario? (1-6)  

4 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

4 
 

Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  

4 
 

To what degree is the SE implementation complete with respect to what declared in the SE open 
specification? (1-6)  

6 
 

How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  

N/A 
 

Do you consider this SE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the SE? (1-6)  

4 

9.13 Validation of Oil Spill Prediction Service 

9.13.1 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG (semantic tagging tool) 

 Fusion 

 Notification 

 OGC 
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GE/(SE) Code and name  

WP5-SE-FUSION-6 Oil Spill Prediction service 
  

GE/(SE) Short Description  

WP5-SE-FUSION-6 Oil Spill Prediction service – is a specialised prediction service for Oil Spill.  

The Oil Spill Prediction service was in particular evaluated related to the potential usage of a service 
composition enabler and a mediation enabler.  
 

Level of testing (tick all the relevant items)  

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

  Integrated into ENVIROFI pilot/platform  
 

Scope relevance/Usage need/ Requirements 

Describe if the SE seems to cover the ENVIROFI requirements/needs of such an enabler. List require-
ments not covered by the current SE scope. Provide your positive and negative comments on SE use-
fulness. 

Self-assessment 

The Oil Spill prediction service has been developed with the usage of the principles of service composi-
tion and mediation similar to the ambition of the related FI-WARE Generic Enablers.  The difference is 
that the use or RESTFul OGC services has special requirements that are not related to by the FI-
WARE Generic enablers.  

Peer-review 

n/a 
  

Which parts of the SE were mainly used/considered in the validation  

Describe if you used only some parts of the API, some modules or a subset of the provided functionali-
ty. Alternatively describe that all parts were used except XXX. 

The SE usage focus was on the development using service composition and mediation. 
 

Time period of evaluation  

Approximately in which date period(s) did the evaluation take place. 

Jan 2013 – June 2013 
 
 



 
D4.4 Final Recommendations for Environmental Enablers 

 

 

Copyright © 2013 ENVIROFI Consortium Page 193 of 208 

 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives  

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________ (you may want 
to provide some more information about assessment, extensibility or requirements) 

 

Evaluating organisation(s)/person(s) 

Who (role and skill of the person(s)) and how many people did the actual evaluation 

SINTEF developers and dialogue with  WP3 pilot users. 

9.13.2 Detailed Feedback 

Technical problems / Limitations 

Report all the things we are not able to use or that has bugs or has limitations in our context (but are 
still within the scope of the SE). 

It would have been good with a service marketplace (a la FI PPP) to be able to select from suitable ser-
vices for composition, i.e. in particular related to needed geospatially located data services.  Due to the 
FI-WARE enablers not addressing the gesopatial aspect specifically this has not been possible.  
  

Review of online documentation 

Is it sufficient, understandable, and accurate in relation to its scope and implementation? 

Enough for the purpose of the evaluation.  
  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Report on how effective and productive the different communication arenas were wrt. to the evaluated 
SE. 

N/A 
 

Concrete usage example(s) 

Describe and document exactly how the SE is applied to toy example(s) or in pilot(s) etc. Diagrams 
(such as use case diagrams) should highlight how the scenario specific use cases "depend" on the SE. 
What works and what does not work; Did you encounter difficulties in integrating and communicating 
with the SE; What parts of the SE suited your demand.  

WP3 pilot case study showing the potential use of oil prediction service in the context of service com-
position and mediation.  
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Usefulness of SE in FI-WARE/ENVIROFI context application  

Which valuable application could be built using SE in combination with others GEs? Describe the use 
case and your experience on this integration process: did you encounter any difficulties; which gap is 
closed by this integration? 
 

The approach for service building with service composition and mediation is valuable, but it requires a 
suitable service market and/or service registry.  
 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  

N/A 
  

Status of reported issues 

Report on unanswered/answered trackers/e-mail issues. What answers did you receive (e.g. out-of-
scope, to-be-implemented). Are there additional issues that soon will be reported as trackers. 

N/A 
 

Recommendations for future use and improvements 

Provide suggestions that can help to improve the SE. 

Further interaction with FI-WARE about potential support for geospatial/location aspects and/or further 
development of the OGC service specific aspects addressed by ENVIROFI.  

9.13.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the SE cover the requirements of your envisioned scenario? (1-6)  

4 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

4 
 

Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  

3 – this is specialised for an Oil Spill prediction service.  
 

To what degree is the SE implementation complete with respect to what declared in the SE open 
specification? (1-6)  

4  - It was not intended to implement a completely new service. The intention was to experiment to pro-
vide the relevant requirements to the related Generic Enablers.  
 

How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  

N/A 

 



 
D4.4 Final Recommendations for Environmental Enablers 

 

 

Copyright © 2013 ENVIROFI Consortium Page 195 of 208 

 

Do you consider this SE’s global quality to be acceptable? (Yes/No)  

Yes  
 

Would you recommend the SE? (1-6)  

3 – This SE still needs the localisation search,  composition and mediation support that a full-fledged 
GE for service composition and mediation could provide.  

9.14 Validation of Environmental Model-based Fusion Service 

9.14.1 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG (semantic tagging tool) 

 Fusion 

 Notification 

 OGC 

 

GE/(SE) Code and name  

WP5-SE-FUSION-7 Environmental model-based fusion service 
  

GE/(SE) Short Description  

Fusion4Decision service uses the OGC web services to encapsulate model-based processing algo-
rithms, so-called Fusors. 

It uses heterogeneous data sources as input and publishes the results as environmental observations. 
The configuration of the service will be specified via SPS (1.0/2.0) task parameters, described in Sen-
sorML. The result observations will be published, for re-use, via SOS (1.0/2.0) and/or WMS. Fusors can 
be implemented in any software code that can be integrated into a Java environment, such as 
MATLAB, R, Python and C variants, though currently only MATLAB is supported.  
 

Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
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 Scope relevance/Usage need/ Requirements 

Describe if the SE seems to cover the ENVIROFI requirements/needs of such an enabler. List require-
ments not covered by the current SE scope. Provide your positive and negative comments on SE use-
fulness. 

In WP2, the air quality pilot there was a need to use a model to turn point measurements of air pollu-
tants, gathered at fixed measuring stations, into overlay maps of pollutant concentrations covering the 
cities of Oslo and Vienna. The enabler fully supported this need. 
  

Which parts of the SE were mainly used/considered in the validation  

Describe if you used only some parts of the API, some modules or a subset of the provided functionali-
ty. Alternatively describe that all parts were used except XXX. 

The full SE was tested. 
 

Time period of evaluation  

Approximately in which date period(s) did the evaluation take place. 

February/March 2013 
 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________  (you may want 
to provide some more information about assessment, extensibility or requirements) 

 

Evaluating organisation(s)/person(s) 

Who (role and skill of the person(s)) and how many people did the actual evaluation 

Dr. Hylke van der Shaaf, Fraunhofer IOSB, WP2 architecture lead, main developer of the Fu-
sion4Decision platform 

9.14.2 Detailed Feedback 

Technical problems / Limitations 

Report all the things we are not able to use or that has bugs or has limitations in our context (but are 
still within the scope of the SE). 

Currently only SWE 1.0 is supported. Support for SWE 2.0 is planned. 
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Review of online documentation 

Is it sufficient, understandable, and accurate in relation to its scope and implementation? 

On-line documentation is not available yet. 
  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Report on how effective and productive the different communication arenas were wrt. to the evaluated 
SE. 

N/A 
 

Concrete usage example(s) 

Describe and document exactly how the SE is applied to toy example(s) or in pilot(s) etc. Diagrams 
(such as use case diagrams) should highlight how the scenario specific use cases "depend" on the SE. 
What works and what does not work; Did you encounter difficulties in integrating and communicating 
with the SE; What parts of the SE suited your demand.  

In the current prototype of the PEIS the Fusion4Decision system was successfully used to turn point 
measurements of air pollutants, gathered at fixed measuring stations, into overlay maps of pollutant 
concentrations covering the cities of Oslo and Vienna. It is also used to wind-vector maps for Vienna. 
The underlying models use Bayesian maximum entropy calculations, and are implemented in Matlab. 
The resulting overlay maps are then fed into a GeoServer WMS for use by the PEIS. 
 

Usefulness of SE in FI-WARE/ENVIROFI context application  

Which valuable application could be built using SE in combination with others GEs? Describe the use 
case and your experience on this integration process: did you encounter any difficulties; which gap is 
closed by this integration? 

Same as above, but any model could be run using the platform. 
 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  

Current data includes: 

Air quality data from Oslo and Vienna. 

Weather data from Vienna. 
  

Status of reported issues 

Report on unanswered/answered trackers/e-mail issues. What answers did you receive (e.g. out-of-
scope, to-be-implemented). Are there additional issues that soon will be reported as trackers. 

N/A 
 

Recommendations for future use and improvements 

Provide suggestions that can help to improve the SE. 

Implement SWE 2.0 

9.14.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
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How much did the SE cover the requirements of your envisioned scenario? (1-6)  

6 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

1 
 

Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  

5 
 

To what degree is the SE implementation complete with respect to what declared in the SE open 
specification? (1-6)  

4 (SWE 2.0 not supported yet) 
 

How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  

4 (rough prototype) 
 

Do you consider this SE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the SE? (1-6)  

5 

9.15 Validation of User Notification Subscription Service 

9.15.1 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG (semantic tagging tool) 

 Fusion 

 Notification 

 OGC 
 

GE/(SE) Code and name  

WP5-SE-NOT-1 User notification subscription service 
  

GE/(SE) Short Description  

The User notification subscription service is a proposed extension/adaptation of the existing early warn-
ing system developed for tsunami hazards in the context of DEWS and TRIDEC projects. Currently, the 
registration of users in the database is performed manually using a UI frontend and the publication of 
alerts (for its later adaptation and dissemination to the end users via multiple channels) is done by 
means of private and legacy API. 



 
D4.4 Final Recommendations for Environmental Enablers 

 

 

Copyright © 2013 ENVIROFI Consortium Page 199 of 208 

 

The aims is building on top of this existing system and adapt and extend it by providing external open 
and interoperable interfaces that enable users and/or software components to: publish and register 
themselves for receiving any type of environmental alert notifications. 

 Subscribe for alert notifications: The service allows users to register for receiving custom-
ized alert notifications according to their preferences such as topic of interest (e.g., pollen or oil 
spill alert) dissemination channel to be used, parameters thresholds, language, administration 
area, units of interest, etc. 

 Notify alerts: The service takes as input a CAP message containing information that must be 
notified to users (possibly in different administrative unit areas). The service then determines 
what subscribed users must be notified according to the CAP message contents and the sub-
scriber’s preferences and produces customized alert messages for each of them. 

The alert notification service shall provide compatibility to CAP, OGC (Filter 2.0, O&M) and WS-
Notification standards as well as REST APIs. 
 

Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 
  

Scope relevance/Usage need/ Requirements 

Describe if the SE seems to cover the ENVIROFI requirements/needs of such an enabler. List require-
ments not covered by the current SE scope. Provide your positive and negative comments on SE use-
fulness. 

The current implementation of the system is designed for tsunamis, which are one of the most demand-
ing hazards but the system has been implemented in a generic way in order to allow configuring it for 
any kind of hazard. Customized messages can be sent by more than ten dissemination channels: SMS 
to subscribers, SMS via cell broadcasting (under investigation and depending on arrangements with lo-
cal operators), e-mail, fax, narrowcast and broadcast TV, RSS feed, social media (Facebook, Twitter 
etcetera), instant messaging, VoIP, FM radio/RDS and sirens. Nevertheless, specific requirements of 
each hazard might require to perform and/or implement adaptations in the system. 

The adoption of DEWS/TRIDEC warning system as enabler in the ENVIROFI architecture would allow 
providing a generic functionality for issuing warnings related to any hazard to the population or as input 
in order to be processed by other systems as demanded by WP2 and WP3 pilots. 
 

Which parts of the SE were mainly used/considered in the validation  

Describe if you used only some parts of the API, some modules or a subset of the provided functionali-
ty. Alternatively describe that all parts were used except XXX. 

The following presents a list of operations proposed by the abstract implementation of the enabler 
grouped by interfaces. Most of the operations and interfaces relate to the WS-Notification standards ex-
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cept the Capabilities and ConsumerProfileManagement interfaces which have been added as an ex-
tension to the service. Additionally, the operations are also implemented following the REST protocol. 

Interfaces and related operations  

Capabilities (extension) 

 GetCapability: allows obtaining the capabilities of the service such as what dissemination 
channels are available (e.g., sms, email, Google push notifications, etc.), supported languages 
for the messages, geocode types (e.g. HASC, FIPS), subscription topics (e.g., “Oil-spill alerts”, 
“Air quality alerts”, etc.) 

ConsumerProfileManagement (extension) 

 CreateNotificationConsumer: allows creating a user profile by specifying some preferences 
such as what dissemination channels to use for the reception of alert notification, geocode are-
as of interest and language. Note: only users with a profile may subscribe for the reception of 
notifications related to a topic. 

 DeleteNotificationConsumer: delete all the information related to a user  

 UpdateNotificationConsumer: update the consumer preferences  

NotificationBroker (WS-NOTIFICATION) 

 Notify: used by a component interested to broadcast a message to the subscribers of a certain 
topic. The message payload used as input for this method must confirm to CAP. 

 Subscribe: used by the notification consumersto subscribe for the reception of alerts 
regarding a certain topic (e.g., “Oil-spill alerts”). 

 GetCurrentMessage: allows retrieving the latest CAP message that was sent to user X. 

 RegisterPublisher: only registered publishers are allowed to use the Notify method. Note: 
Currently not planned for implementation. 

PausableSubscriptionManager (WS-NOTIFICATION) 

 Renew: allows the message consumer to update the expiration time of his topic subscription. 

 Unsubscribe: allows the message consumer to stop receiving notifications regarding the 
specified topic. 

 PauseSubscribtion: allows the message consumer to stop receiving notifications temporally 
regarding the specified topic. 

 ResumeSubscribtion: allows the message consumer to continue receiving notifications that 
were temporally disabled regarding the specified topic. 

 

Time period of evaluation  

Approximately in which date period(s) did the evaluation take place. 

The Early Warning System has been developed and tested/demonstrated successfully in the scope of 
FP6 DEWS (2007 – 2010) and FP7 TRIDEC (2010 – 2013) projects. 

In addition, three instances of the Tsunami Early Warning System (which include the Areas Classifica-
tion Service as component) have been tested and deployed in Indonesia, Turkey and Portugal. 
 

Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 
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 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________  (you may want 
to provide some more information about assessment, extensibility or requirements) 

 

Evaluating organisation(s)/person(s) 

Who (role and skill of the person(s)) and how many people did the actual evaluation 

Miguel Angel Esbri (ATOS, GIS developer) 

Badan Meteorologi, Klimatologi dan Geofisika (BMKG), the Indonesian tsunami early warning centre in 
Jakarta 

Kandilli Observatory and Earthquake Research Institute (KOERI) in Turkey 

Portuguese Institute for the Sea and Atmosphere (IPMA) 

 

9.15.2 Detailed Feedback 

Technical problems / Limitations 

Report all the things we are not able to use or that has bugs or has limitations in our context (but are 
still within the scope of the SE). 

The purpose of this service is to enable users and/or software components to publish and register for 
receiving environmental alert notifications. The initial idea was to provide a service optimized for geo-
spatial events and thus lowering the integration cost to the geospatial community and allowing envi-
ronmentally specific notification features to be added (e.g. alerts triggered by spatial or temporal 
thresholds in observed properties). GEs such as the Complex Event Processing (CEP)  or the Pub-
lish/Subscribe Broker have shown that this functionality can be partially accomplished (with some limita-
tions) by their usage in ENVIROFI pilots. 

In addition, the proposed subscription and notification interfaces (WS-Notification standard) in the Spe-
cific Enabler would provide higher interoperability with existing services/components that already im-
plement it but at the cost of increasing complexity for its implementation (e.g., client side needs to use 
SOAP and WSDL libraries such as Axis or Apache CXF) in comparison with other approaches like 
RESTful interfaces which make simpler the access to the enabler operations and capabilities. 
  

Review of online documentation 

Is it sufficient, understandable, and accurate in relation to its scope and implementation? 

The proposed enabler is an abstract implementation and therefore the online documentation only pro-
vides a high-level description of the available operations using WS-NOTIFICATION and expected oper-
ations. 
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Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Report on how effective and productive the different communication arenas were wrt. to the evaluated 
SE. 

N/A 
 

Concrete usage example(s) 

Describe and document exactly how the SE is applied to toy example(s) or in pilot(s) etc. Diagrams 
(such as use case diagrams) should highlight how the scenario specific use cases "depend" on the SE. 
What works and what does not work; Did you encounter difficulties in integrating and communicating 
with the SE; What parts of the SE suited your demand.  

N/A 
 

Usefulness of SE in FI-WARE/ENVIROFI context application  

Which valuable application could be built using SE in combination with others GEs? Describe the use 
case and your experience on this integration process: did you encounter any difficulties; which gap is 
closed by this integration? 

The User notification subscription service is independent of the hazard and geographical area and thus 
it could be applied for natural hazard such as tsunamis, earthquakes, floods and landslides or any oth-
er human-made hazard such as oil-spill, air pollution, etc. or any other situation that may require the 
dissemination of an alert in the environmental context. 
 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  

N/A 
  

Status of reported issues 

Report on unanswered/answered trackers/e-mail issues. What answers did you receive (e.g. out-of-
scope, to-be-implemented). Are there additional issues that soon will be reported as trackers. 

N/A 
 

Recommendations for future use and improvements 

Provide suggestions that can help to improve the SE. 

Check other alternatives for publication/notification interfaces available, taking also into account the 
Pub/Sub group at OGC. 

 

9.15.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the SE cover the requirements of your envisioned scenario? (1-6)  

3 
 

Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

3 
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Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  

3 
 

To what degree is the SE implementation complete with respect to what declared in the SE open 
specification? (1-6)  

1 
 

How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  

N/A 
 

Do you consider this SE’s global quality to be acceptable? (Yes/No)  

N/A 
 

Would you recommend the SE? (1-6)  

3 

9.16 Validation of ERDDAP  

9.16.1 Validation Context  

ENVIROFI classes of enablers (select one)    

 MED (broker, connector or mediator) 

 GEO (geo-referenced data collection applications) 

 TAG (semantic tagging tool) 

 Fusion 

 Notification 

 OGC 
 

GE/(SE) Code and name  

ERDDAP 
  

GE/(SE) Short Description  

Access broker and mediator 

ERDDAP acts as a bridge between different types of client programs (web browsers, IDV, Matlab, 
netCDF programs, ODV, WMS clients, etc.) and the different types of data servers. Different types of 
data servers are used in different scientific communities. In the foreseeable future, it is unlikely that any 
one type will become dominant and replace the others. So ERDDAP acts as a bridge between different 
types of client programs (web browsers, IDV, Matlab, netCDF programs, ODV, WMS clients, etc.) and 
the different types of data servers.  

Clients don't have to worry about, or know about, the type of the source data server. They just get the 
data they want, in the file format they want. 
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Web map services 

These features can be used to build another web service on top of ERDDAP. ERDDAP is not intended 
to be a high-level data exploration/graphing service. Instead, ERDDAP is intended to provide services 
for such web sites and programs. 

Query broker 

ERDDAP offers several ways to search for datasets of interest. For example, full text search, search by 
category (also known as faceted search), and Advanced Search. Advanced Search combines all of the 
search techniques and adds searches for datasets that have data within longitude, latitude, and time 
ranges, so you can search for datasets based on many different criteria simultaneously. 

OGC services 

ERDDAP's Web Map Service (WMS) lets you request an image with data plotted on a map. WMS is an 
Open Geospatial Consortium (OGC) and ISO (19128) standard for "the creation and display of regis-
tered and superimposed map-like views of information that come simultaneously from multiple remote 
and heterogeneous sources." 

 

Level of testing (tick all the relevant items) 

 Self-assessment by developer 

 Peer-review (the enabler has been validated by a working group with some liaison with the de-
velopment team but not by the development team itself) 

 External evaluation 

 Read available documentation 

 Tested the tool 

 Participated in training session 

 Participated in Webinar 

 Tracker issue feedback 

 Direct communication feedback (e-mail, skype, phone etc.) 

 Integrated into ENVIROFI pilot/platform 

  

Scope relevance/Usage need/ Requirements 

Describe if the SE seems to cover the ENVIROFI requirements/needs of such an enabler. List require-
ments not covered by the current SE scope. Provide your positive and negative comments on SE use-
fulness. 

The SE covers the requirements of ENVIROFI concerning the retrieval of stored marine environmental 
observations. 
  

Which parts of the SE were mainly used/considered in the validation  

Describe if you used only some parts of the API, some modules or a subset of the provided functionali-
ty. Alternatively describe that all parts were used except XXX. 

All parts of the enabler were used. 
 

Time period of evaluation  

Approximately in which date period(s) did the evaluation take place. 

Evaluation is on-going since the first release of the enabler. 
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Final assessment on the use of the enabler beyond the ENVIROFI 

 MATURE, extensible: the enabler is fully working not requiring any further development. It can be 
extended. 

 MATURE: the enabler is fully working not requiring any further development. 

 MATURE, incomplete:  the enabler is fully working not requiring any further development, but not 
all the planned functionalities are implemented. 

 WORKING PROTOTYPE: the enabler is fully working, but it would require a re-engineering activi-
ty for bug removal, performance improvement, etc. 

 PROTOTYPE: the enabler needs development. It may be provided as open-source, or it may be 
under development in other projects/initiatives 

 ABSTRACT: the enabler has been designed but not developed yet. 

 ________________________________________________________________  (you may want 
to provide some more information about assessment, extensibility or requirements) 

 

Evaluating organisation(s)/person(s) 

Who (role and skill of the person(s)) and how many people did the actual evaluation. 

Conor Delaney, Intune Networks 

9.16.2 Detailed Feedback 

Technical problems / Limitations 

Report all the things we are not able to use or that has bugs or has limitations in our context (but are 
still within the scope of the SE). 

 It was not possible to fuse data sets. (All components) 

 The cross domain JSON protocol is not standard. (Access broker and mediator, web services, 
query broker) 

 Querying is not homogenous. The querying functionality available from the web site is more ex-
tensive than what is available via the web service (Query broker) 

Review of online documentation 

Is it sufficient, understandable, and accurate in relation to its scope and implementation? 

Documentation is extensive and accurate 
  

Review of training sessions/webinar/trackers/direct communication(phone, e-mail etc.) 

Report on how effective and productive the different communication arenas were wrt. to the evaluated 
SE. 

N/A 
 

Concrete usage example(s) 

Describe and document exactly how the SE is applied to toy example(s) or in pilot(s) etc. Diagrams 
(such as use case diagrams) should highlight how the scenario specific use cases "depend" on the SE. 
What works and what does not work; Did you encounter difficulties in integrating and communicating 
with the SE; What parts of the suited your demand.  
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The SE is used for the ENVIROFI marine applications. 

Access broker and mediator 

The SE acts as a gateway to distributed data store for observation and modelled data.  

Web map services 

The SE provides a RESTful interface for accessing data. The interface provides for: 

 Retrieval of data 

 Converting data from one format to another (Mediation) 

 Querying of data 

 All of these functions can be performed concurrently via a URI (Linked Data) 

Query broker 

The SE provides for human interface querying via an ERDDAP web site and machine interface query-
ing via a Restful web service.  

OGC services 

The SE services WMS images from NETCDF data files. This is a very convenient way for mainstream 
software developers to access complex scientific data. 
 

Usefulness of SE in FI-WARE/ENVIROFI context application  

Which valuable application could be built using SE in combination with others GEs? Describe the use 
case and your experience on this integration process: did you encounter any difficulties; which gap is 
closed by this integration? 

The SE forms the central functional unit of the WP3 applications. 

 

Customizations / Use Case-specific data 

Describe any plans to introduce customizations and use-case specific example data (what amount, 
which parts of the platform, etc.)  

N/A 
 

 Status of reported issues 

Report on unanswered/answered trackers/e-mail issues. What answers did you receive (e.g. out-of-
scope, to-be-implemented). Are there additional issues that soon will be reported as trackers. 

N/A 
  

 Recommendations for future use and improvements 

Provide suggestions that can help to improve the SE. 
 

9.16.3 Score Sheet 

Provide ratings between 1 (lowest score) and 6 (highest score). 
 

How much did the SE cover the requirements of your envisioned scenario? (1-6)  

5 
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Is the provided documentation clear enough in order to understand the features you used and their im-
plementation? (1-6)  

5 
 

Is the SE open specification complete with respect to what you would expect from the component? (1-
6)  

5 
 

To what degree is the SE implementation complete with respect to what declared in the SE open 
specification? (1-6)  

N/A 
 

How difficult was it to integrate the SE in your application? (“Not Applicable” or rating 1-6)  

N/A 
 

Do you consider this SE’s global quality to be acceptable? (Yes/No)  

Yes 
 

Would you recommend the SE? (1-6)  

6 
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10 Annex C:  ISESS 2013 and EnviroInfo 2013 Papers 

 

The following pages contain the accepted versions of the ENVIROFI papers for the ISESS 2013 con-
ference in October 2013, and the EnviroInfo 2013 conference in September 2013. These papers have 
been derived from work in ENVIROFI in general and in WP4 in particular.  

 

ISESS 2013 - the International Symposium on Environmental Software Systems 

The ISESS 2013 paper “The Future Internet Enablement of the Environment Information Space”: 

Thomas Usländer, Arne J. Berre, Carlos Granell Canut, Denis Havlik,  José Lorenzo, Zoheir Sabeur, 
Stefano Modafferi “The Future Internet Enablement of the Environment Information Space” 
ISESS’2013, Austria, October 2013 

http://www.isess2013.org/ 

 

 

ENVIROINFO 2013: Environmental Informatics and Industrial Environmental Protection: Con-
cepts, Methods and Tools  

The EnviroInfo 2013 paper “Future Internet enablers for VGI applications”: 

Denis Havlik, Javier Soriano, Carlos Granell, Stuart E. Middleton, Hylke van der Schaaf, Arne J. Berre, 
Jasmin Pielorz ”Future Internet enablers for VGI applications”, ENVIROINFO’2013,  Hamburg, 
Germany,  September 2013 

http://www.enviroinfo2013.org/ 

 

 

 

 

http://www.isess2013.org/
http://www.enviroinfo2013.org/


The Future Internet Enablement of the Environment 
Information Space 

Thomas Usländer1, Arne J. Berre2, Carlos Granell3, 
Denis Havlik4,  José Lorenzo5, Zoheir Sabeur6 and Stefano Modafferi6 

1Fraunhofer IOSB, Germany 
thomas.uslaender@iosb.fraunhofer.de 

 
2SINTEF, Norway 

arne.j.berre@sintef.no 
 

3European Commission, Joint Research Centre, Italy 
carlos.granell@jrc.ec.europa.eu 

 
4Austrian Institute of Technology (AIT) 
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5AtoS, Spain 
jose.lorenzo@atosresearch.eu 

 
6University of Southampton IT Innovation Centre, 

Faculty of Physical Sciences and Engineering, United Kingdom 
{zas;sm}@it-innovation.soton.ac.uk 

Abstract. This paper motivates the enablement of the Future Internet to become 
a highly functional service platform supporting the design and the operation of 
software applications in the Environmental Information Space. It reports on the 
experience made by the European research project ENVIROFI as one of the 
usage area projects within the Future Internet Public-Private Partnership pro-
gramme. It describes the software components (environmental and specific 
enablers) which are required to connect with the domain-independent capabili-
ties (generic enablers) of the Future Internet core platform for geospatially and 
environmentally-driven applications. 

Keywords: Future Internet, ENVIROFI, generic enablement, specific enable-
ment, environment information space, Open Geospatial Consortium, OGC 

  



1 Motivation 

Starting from proprietary software frameworks and the societal need for interoper-
able environmental services, the object- and service-orientated architecture design 
approaches of the past have paved the way to open, standardized and distributed de-
sign of the Environmental Information Space (EIS) [1]. The emerging Future Internet 
(FI) platform aims to establish an even more generic set of software building blocks 
which simplify the building of cross-domain applications. 

With the mainstream trends towards virtually centralized computing resources 
(cloud computing) combined with the predominant role and extension of the Internet 
technology towards an Internet of Things (IoT), Content, Services and People, EIS 
stakeholders are facing a disruptive technology shift which will affect the established 
technologies as well as the business models of EIS. The environmental data generated 
by smart low-cost sensors, also known as “Things” in the IoT context, is getting in-
creasingly ubiquitous instead of being offered as distinguished “products” by service 
providers in the environmental domain sectors. Smart processing capabilities, e.g. the 
provision of aggregated environmental data as thematic layers in Geographic Infor-
mation Systems (GIS), can be used on demand. The intention to combine huge 
amounts of environmental sensor-based observations with unstructured or semi-
structured information of Web documents (e.g. environmental reports, images, vid-
eos) as well as with the human observations posted in social media transforms the 
design requirements of future EIS and the analysis of the existing sources of environ-
mental information into “Big Data” management requirements.  

In order to profit from these development, EIS stakeholders (e.g. designers, im-
plementers) have to face the challenging task of integrating the legacy and future EIS 
applications into the emerging Future Internet framework. They need to understand 
the current and upcoming user requirements [2], often expressed by thematic experts 
of a particular domain, and to map these requirements onto highly generic FI software 
building blocks. In order to assure their re-use and sustainable implementations in 
context of the FI Enablement, such building blocks shall be specified and developed 
in an agile way, feature simple and well-defined services interfaces, and follow exist-
ing standards whenever possible. This sets the requirements for building the new gen-
eration of EIS to higher grounds once again while agile development methodologies 
and new domain-independent FI software building blocks have to be embraced.  

Past experiences with the EIS design have stressed the fact that the majority of en-
vironmental information objects have geospatial references. This is reflected in the 
European regulations on information sharing and spatial data infrastructures such as 
INSPIRE, as well as in the widespread use of standards promoted by the Open Geos-
patial Consortium (OGC) within the environmental usage area. Hence, the building 
blocks of such an open and FI-enabled EIS have to support the geospatial processing 
as well as the existing open standards for geospatial data and service interfaces. 

The rest of the paper is organized as follows. Section 2 of this paper introduces the 
FI-PPP programme and its environmental usage area project ENVIROFI. Three envi-



ronmental pilot applications pursued by ENVIROFI are introduced in Section 3, fol-
lowed by the presentation of the ENVIROFI Conceptual Architecture and the discus-
sion of the generic and specific enablers in sections 4 and 5 respectively. The encoun-
tered technical challenges and the lessons learnt during the project are discussed in 
section 6. Finally, section 7 summarizes the vision of the future development of an FI-
enabled EIS and environmentally enabled FI. 

2 The Future Internet Public-Private Partnership 

The European Commission (EC) launched the Future Internet Public-Private Part-
nership programme (FI-PPP) with the idea of enabling a broad range of Internet ap-
plications, including those of the environmental knowledge domain. The FI-PPP pro-
gramme shall advance a shared vision for common pan-European technology plat-
forms and their implementation, as well as the integration and harmonization of the 
relevant policy, legal, and regulatory frameworks. As set in the Digital Agenda for 
Europe1, these frameworks are prerequisites for realizing a common European digital 
market economy with inclusive access to knowledge and awareness to societal issues. 
Phase 1 of the FI-PPP started a set of interrelated projects, addressing different use 
cases in vertical domain sectors. They cooperated with the ICT Core Platform which 
is developed in the FI-WARE project (see http://www.fi-ware.eu/).  

 

Fig. 1: ENVIROFI Approach to Design an Environmental Observation Web 

As illustrated in Fig. 1 the FI-WARE platform is an ICT platform based on generic 
functional building blocks: the so called Generic Enablers (GE). These are used by 
the usage area projects in order to validate and demonstrate the new generation FI 
enabled environmental applications. Furthermore, the project provides development 
benchmarks for innovation schemes and guiding new market sector Enterprise buy-in 
FI technologies. ENVIROFI represents the environmental usage area within phase 1 
of FI-PPP (see http://www.envirofi.eu/). It explores the so-called environmental enab-

                                                           
1 http://ec.europa.eu/digital-agenda/ 



lers, i.e. reusable building blocks for collecting and processing environmental data, 
and provides environmental sector requirements to FI-WARE. Thus, ENVIROFI lays 
the foundation for an FI-enabled Environmental Observation Web, which will help 
Europe to tackle the grand challenges of climate change, socio-economic pressures on 
the environment and sustainable development.  

ENVIROFI’s vision is to establish an Environmental Observation Web in which all 
environmental data from sensors, citizens and models become available through the 
Internet in a standardized and usable format. ENVIROFI specifically works on three 
environmental application areas: biodiversity, personalized atmospheric data and 
marine assets.  

3 Pilot Applications 

The identification of the specific building blocks and enablers for the environment 
has been guided by an agile service-oriented analysis and design methodology [1, 3] 
of the EIS requirements inherited from existing European initiatives such as Coperni-
cus2 and INSPIRE3, and the more specific requirements of the following pilot applica-
tions. 

 

 

Fig. 2. Screenshots of the BIO app: The left hand side screenshot shows a list of trees 
around a given user’s location. The right hand side screenshot shows such information on a 
map of the City of Florence (Italy). 

                                                           
2   previously known as GMES (Global Monitoring for Environment and Security), see 

http://copernicus.eu/ 
3 Infrastructure for Spatial Information in the European Community, 
see http://inspire.jrc.ec.europa.eu/ 



1. Bringing Biodiversity into the Future Internet: This pilot focuses on the usage 
of FI technology for the survey, analysis, quality assurance, persistence and disse-
mination of biodiversity data. The Biodiversity Survey Application (BIO App) 
aims to support the monitoring of terrestrial biodiversity. This enables users from a 
wide variety of backgrounds to: (i) Access data on interesting biodiversity occur-
rences which are recorded at their geographic location; (ii) Provide data on biodi-
versity occurrences which they observe; and (iii) Provide feedback on the correct-
ness of existing and new recorded biodiversity occurrence in the system. In order 
to allow data provisioning by users, they may either add information to existing en-
tries on individual plants or animals, or provide information on specimen which are 
not contained within the system. Although the BIO App operates in any geographi-
cal region, sample data sets in the cities of Vienna (Austria) and Florence (Italy) 
(see Fig. 2) allow users to test with large data sets, based on open data tree layers 
which are made available. 
 

2. Personal Information System for Air Pollutants, Allergens and Meteorological 
conditions: This pilot focuses on the interaction with the environment by creating 
a series of integrated tools that comprise the backbone of the Personal Information 
System for Air Pollutants, Allergens and Meteorological conditions which poten-
tially affect human health and well-being. The Personal Environmental Information 
System (PEIS) is a fully customizable, interactive mobile application enabling us-
ers to monitor information on weather conditions and atmospheric exposures and 
related hazards from their own perspective. PEIS was tested for the cities of Oslo 
(Norway) and Vienna (Austria) (see Fig. 3). 

 

 

Fig. 3. Screenshots of the PEIS app: The left hand side screenshot shows a map of health 
and environmental conditions at outdoor sport facilities in the city of Oslo (Norway). The 
right hand side screenshot shows a personalized health calendar. 



3. Future Internet Collaborative Usage of Marine Environmental Assets: This pi-
lot focuses on the collaborative use of FI technology for Marine Environmental 
Assets. The Marine Asset decision Support Tool (MAST) is a Web portal that 
mashes up a number of freely available information and data feeds to monitor op-
erational weather conditions in the Galway Bay, Ireland, promoting situational 
awareness among offshore marine operators. Through the intelligent fusion of real-
time observation data with model predictions, the portal can be used to identify 
monitor sea-state conditions, water quality and the encountered risks for the marine 
industry to operate at sea. These include the aquaculture, fishing and leisure indus-
tries (see Fig. 4). 

 

Fig. 4. Screenshots of the MAST portal: it shows real time conditions collected from vari-
ous observation platforms around Galway Bay. 

4 Conceptual Architecture 

The FI-WARE technical chapters are: Cloud Hosting, Data/Context Management, 
Internet of Things (IoT) Services Enablement, Applications/Services Ecosystem and 
Delivery Framework, Security and Interface to Networks and Devices (I2ND). They 
are highly independent from each other, and may heavily differ in terms of the 
adopted standards, technologies, data models, data representations and interaction 
patterns. They are application and use case agnostic to the level where none of the 
semantics that is implicitly available in the Use Case projects has been a-priori known 
to the FI-WARE GEs. See the list of GEs in the FI-WARE catalogue in [5]. In addi-
tion, the FI-WARE architecture supports the co-existence of various Web service 
technologies, as well as the resource-oriented, request/reply and event driven architec-
tural styles.  



The ENVIROFI conceptual architecture was built by profiling the various GEs ac-
cording to the needs of the environmental domain, and also by identifying and speci-
fying the functions specific to EIS applications. Furthermore, as the environmental 
domain heavily relies on generic geospatial standards, it was essential in the 
ENVIROFI conceptual architecture design (see Fig. 5) to accommodate these stan-
dards on top of the GEs, or better, integrate them among the GEs cluster. 

 

Fig. 5. ENVIROFI Conceptual Architecture 

The specification of the ENVIROFI Conceptual Architecture [4] results from the 
work and experience of European research projects such as ORCHESTRA4, SANY5, 
EO2HEAVEN6, SWING7, ENVISION8, EuroGEOSS9 and TRIDEC10, and relies 
upon the following pillars: 

 Reference models originally specified by standardization organizations such as 
ISO, OGC, OMG, OASIS and The Open Group, and tailored to the environmental 
domain [1]. 

 Profiles of geospatial services and information models specified by ISO and OGC. 
 Specifications and implementations of architectural styles, design patterns and 

(partial) solutions. 

A generic Environmental Monitoring and Decision Lifecycle based upon the 
INSPIRE lifecycle perspective served as a framework for the generalization of use 
case functionality from the various environmental pilot applications. ENVIROFI con-

                                                           
4 Open Architecture and Spatial Data Infrastructure for Risk Management 
5 Sensors Anywhere 
6 Earth Observation and Environmental Modelling for the Mitigation of Health Risks 
7 Semantic Web Services Interoperability for Geospatial decision making 
8 ENVIronmental Services Infrastructure with ONtologies 
9 European approach to GEOSS (Global Earth Observation System of Systems) 
10 Collaborative, Complex and Critical Decision-Support in Evolving Crisis 



tributed with extensions to standardization under CEN /TC289 TR 15449 on Spatial 
Data Infrastructure, Reference model [6] and Service Centric view [7], and to 
ISO/TC211 19119 Geospatial Services [8] and further input to the related OGC Topic 
12 on Service Architecture. ENVIROFI has also contributed to examples of the use of 
an RM-ODP modeling approach by use case-based specification templates.  

5 Geospatial and Environmental Enablers 

In order to cope with the domain-independent geospatial aspects, ENVIROFI ex-
plicitly identified a set of specific enablers (SE) that address geospatial data provi-
sioning and storage. These geospatial enablers encompass known geospatial informa-
tion models (e.g. the OGC Observation and Measurements Model) and services (e.g. 
the OGC Sensor Observation Service). Hence, they may also be reused in other usage 
areas that deal with geo-referenced data processing, e.g. risk and crisis management 
[12]. 

The environmental SEs have been identified under five major categories which are 
derived from very distinct enablement functionalities11: 

1. Harvesters, Connectors and Mediators: These constitute a collection of brokers, 
connectors and mediator services which support protocols and data models. The 
models are specialized in the environmental domain. This thematic class of specific 
enabler facilitates easier interoperability between specific enabler based services, 
using agile and flexible service implementations. 

2. Volunteered Geographic Information: This specializes in geo-referenced obser-
vation and data sampling the environmental usage area. The services in this the-
matic class provide ways to record and archive geo-tagged measurements for later 
use by other classed of specific enablers. The enablers in this class are designed to 
support crowdsourcing and crowdtasking of environmental measurements, per-
formed by a large-scale community of volunteering environmental observers. 

3. Semantic Tagging Tools: These tools and services provide support for semantic 
enrichment of environmental data streams and sources. This thematic class in-
cludes environmental domain ontology support, harvester services and linked data 
services, which allow uncertainty annotation of existing measurement resources. 

4. Fusion Tools for Heterogeneous Data Sources: These are composed by envi-
ronmental data fusion services, which may operate at different semantic levels. 
This thematic class includes pre-processing, feature extraction, situation assess-
ment and forecasting services, with those for preparing and aggregating environ-
mental data into formats which are suitable for use by end users and FI down-
stream services. 

5. Event detection and notification services: These include services, which provide 
a variety of notification mechanisms, which are compatible with the environmental 
geospatial standards and protocols. 

                                                           
11 See the list of SEs in the ENVIROFI catalogue [9]. 



Fig. 6 below illustrates an example of a KML file which is produced as output us-
ing a chain of environmental enablers, which led to the fusion of environmental ob-
servations (in this example sea surface temperature) using three semantically conflict-
ing and asynchronous heterogeneous data sources such as in situ, space-borne and 
model data [10]. 

 

Fig. 6 Future Internet enablement of water quality monitoring in the marine environment, 
using generic data fusion from multiple observation sources 
 

The above mentioned categories of specific enablers for the environmental domain 
are also designed as application agnostic as much as possible. They offer the possi-
bility to extend their usage as specific enablers for the environmental domain in its 
broadest sense and beyond. 

6 Generic Enablers and cross-domain geospatial environments 

Many of the existing and upcoming GEs from the FI-WARE Cloud Hosting, Da-
ta/Context management, and Security chapters are suitable for “filling the (standardi-
zation) gaps” in the environmental usage area. Others, most notably the GEs of the 
IoT chapter to some extent overlap with some types of OGC services. 

The main challenge in adopting the GEs for real-world environmental domain ap-
plications is the harmonization and integration across the GE chapters. A potential 



customer needs one contact institution and one technically harmonized platform to 
take sustainable design decisions. Unfortunately, the initial release of the FI-WARE 
platform featured GEs at very different levels of maturity, and as a whole lacked har-
monization and integration across the GE chapters. For example, the GEs did not 
support the authentication and authorization functionality of the identity management 
GE. This is expected to change with the second release of the software and the intro-
duction the FI-WARE Open Innovation Laboratory (OIL) later in the year 2013. 

Another important challenge of the FI-WARE platform is to address the weak sup-
port for geospatial data and processing. This is most notable at the level of event 
processing, likely to slow down the uptake of the FI-WARE event processing frame-
work in the environmental usage area, and cannot be fully solved without extending 
the GE functionality. The underlying OMA-NGSI12 data model is generic enough to 
allow the embedding of geospatial information, but the FI-WARE architecture does 
not define the way to do this. Likewise, the architecture does not prevent geospatial 
processing, but no standardized geospatial processing functions are defined for exist-
ing FI-WARE GEs from the Data/Context management Chapter. 

It is also important to understand that FI-WARE neither defines a standardized way 
for encapsulation of the processing services, nor a consistent set of standard data re-
trieval services. To a certain extent, this deficiency is compensated by the Pub-
lish/Subscribe Context broker GE and the Mediator GE [5]: 

 The Mediator GE is defined as a middleware application responsible for providing 
interoperability among different communication protocols and among different da-
ta models. However, the ability to mediate between standardized OGC services 
used in the environmental usage area and the services used in other domains were 
not tested in ENVIROFI.  

 The Pub/Sub Context Broker GE allows “Content providers” to register and pub-
lish information in form of the OMA-NGSI compliant events (“Context Entities”). 
“Context consumers” can subscribe to registered data sources and consume this in-
formation. The Pub/Sub context broker GE is essentially an event broker, but the 
Context Entities remain cached on the server until pre-defined “expiration time” 
and can be accessed over RESTful service interface. We have successfully used 
this property of Pub/Sub context broker to exchange data between the Environmen-
tal Georeferenced Observation service SE [9] and the Wirecloud Application Ma-
shup GE in an extension of the biodiversity pilot. 

In order to cope with the domain-independent geospatial aspects, ENVIROFI ex-
plicitly identified a set of enablers that address geospatial data provisioning and sto-
rage. These geospatial enablers encompass the geospatial information models (e.g. the 
OGC Observation and Measurements Model) and services (e.g. the OGC Sensor Ob-
servation Service). Hence, they may also be reused in other usage areas that require 
geo-referenced data and data processing, e.g. security, transport and logistics, health, 

                                                           
12  Open Mobile Alliance Next Generation Services Interface, see 

http://technical.openmobilealliance.org/Technical/release_program/ngsi_v1_0.aspx 



risk and crisis management and so forth. With the exception of the application-
specific models, most of the ENVIROFI enablers provide application and even usage 
area neutral functionality which involves observing, publishing, accessing and analyz-
ing geospatially and temporally referenced events and measurements. Fig. 7 below 
illustrates the potential usage of ENVIROFI SEs in various cross-domain usage areas 
of the evolving Future Internet. Indeed, further use cases and scenarios may be de-
scribed to benefit from the FI-WARE and ENVIROFI architecture, and clearly put in 
value the enablers and technologies being developed over the project [11]. 

 
Fig. 7. Vision of the Environmental Enablement in Future Internet Cross-domain Areas 

7 Conclusion 

Despite the current weak support for geospatial data and processing, the ENVIROFI 
project team considers most of the FI-WARE GEs as generic enough and welcomes 
the extensions of currently available software building blocks. Many of the existing 
and upcoming GEs are suitable for “filling the (standardization) gaps” in the envi-
ronmental usage area. The combination of GEs and environmental SEs could thus be 
used to build or support many cross-domain scenarios in the FI-PPP large-scale trials 
in phase 3 and beyond. 

Together with SEs from other usage areas, the FI-WARE platform has the potential 
of becoming one of the important commodities and technology accelerators for Euro-
pean Small to Medium Enterprise organizations. In this sense it will be a major con-
tributor in the growth and expansion of ICT-driven enterprises in the ever growing 
global digital market. However, the real value and success of FI-WARE generic 
enablement will greatly depend on its ability to deliver working, intuitive and easy-to-
use enablers. These should not only connect to the specific enablers of the usage areas 
but also take on board the geospatial and intelligent data processing requirements in 



FI experimentations under the various phases of the FI-PPP and beyond. Only then, 
the creation of sustainable ICT driven ecosystems with robust business and value 
chains will be achieved. 
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Future Internet enablers for VGI applications  

Denis Havlik1, Javier Soriano2, Carlos Granell3, Stuart E. Middleton4; Hylke van der 
Schaaf5, Arne J. Berre6, Jasmin Pielorz7 

Abstract 

This paper presents the authors experiences with the development of mobile Volunteered Geographic Information 
(VGI) applications in the context of the ENVIROFI project and Future Internet Public Private Partnership (FI-PPP) 
FP7 research programme.  
FI-PPP has an ambitious goal of developing a set of Generic FI Enablers (GEs) - software and hardware tools that 
will simplify development of thematic future internet applications. Our role in the programme was to provide re-
quirements and assess the usability of the GEs from the point of view of the environmental usage area, In addition, 
we specified and developed three proof of concept implementations of environmental FI applications, and a set of 
specific environmental enablers (SEs) complementing the functionality offered by GEs. Rather than trying to re-
build the whole infrastructure of the Environmental Information Space (EIS), we concentrated on two aspects: (1) 
how to assure the existing and future EIS services and applications can be integrated and reused in FI context; and 
(2) how to profit from the GEs in future environmental applications.  
This paper concentrates on the GEs and SEs which were used in two of the ENVIROFI pilots which are representa-
tive for the emerging class of Volunteered Geographic Information (VGI) use-cases: one of them is pertinent to bio-
diversity and another to influence of weather and airborne pollution on users’ wellbeing. In VGI applications, the 
EIS and SensorWeb overlap with the Social web and potentially huge amounts of information from mobile citizens 
needs to be assessed and fused with the observations from official sources. On the whole, the authors are confident 
that the FI-PPP programme will greatly influence the EIS, but the paper also warns of the shortcomings in the current 
GE implementations and provides recommendations for further developments.  

1. Motivation 

The designers, developers and owners of the legacy services and applications of the Environmental Infor-
mation Space (EIS) face the challenge of a technology and paradigm shift caused by the emerging Future 
Internet (FI). Examples of the trends which are incompatible with the traditional EIS systems, security and 
business models include: (i) “everything as a service” approach backed up by the underlying cloud ser-
vices; (ii) blurring of the differences between data users and data providers backed up by Volunteered 
Geographic Information (VGI) applications and the rise of the SensorWeb and Internet of Things (IoT); 
(iii) the power shift resulting from the ability of citizens to analyse the available information, visualize the 
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results in various ways (including in particular interactive maps), and develop their own applications in 
ad-hoc manner from the high level building blocks that are freely available online.  

The Future Internet Public Private Partnership FP7 Programme (FI-PPP) has set a stage allowing the 
ICT and thematic experts to interact, co-develop and experiment with the emerging European FI platform 
and the thematic applications using this platform. The core platform (FI-Ware) is developed by the project 
of the same name. The ENVIROFI project participated in the programme as a representative of the envi-
ronmental usage area. The overall approach taken by FI-PPP, the FI-Ware architecture and the ENVIROFI 
approach for linking the FI-Ware GEs and the applications and services of the EIS have been explained in 
(Havlik et al. 2011) and (Usländer et al. 2013) and will not be discussed in detail in this paper. Instead, we 
shall concentrate on concrete experiences with FI application developments pertinent to two proof-of-
concept VGI applications developed within ENVIROFI. 

Section 2 discusses the functionalities and challenges common to many mobile VGI applications. Sec-
tion 3 presents the functional architectures of the two pilots and discusses the roles of key functional 
building blocks. Finally, section 4 presents the paper conclusions and the outlook for future developments.  

2. Functionalities and challenges of mobile VGI applications 

Three main Use Cases (UCs) pertinent to mobile VGI applications are presented in Figure 1 below: 

Figure 1 
Three main use cases pertinent to mobile VGI applications 

1. The “View existing knowledge” UC refers to passive use of information provided by an application, 
for improved situation awareness. In mobile applications the main area of interest is often the users’ vi-
cinity (local situation awareness).  

2. The “Report observation” UC makes a difference between a simple “viewer” and the participative 
sensing functionality which is inherent to VGI applications. The users and their sensors can submit new 
objects of interest (OOIs) as well as new observations on existing OOIs.  

3. The “Receive information/events” UC has a dual use. First, the application can inform the user about 
interesting or dangerous objects and events in his/her vicinity. Second, the application can motivate the 
users by explicitly asking for observations (crowd-tasking).  
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Each of these use cases presents various technical, organizational and ethical challenges. In particular, 
VGI applications have to handle issues related to: (1) an inaccurate, conflicting and incomplete observa-
tion heap; (2) unreliable networks; (3) users’ motivation; and (4) users’ privacy. Detailed discussion on 
our approaches for answering these challenges can be found in Havlik et al. (2013).  

In addition to challenges that are specific to VGI applications, ENVIROFI also considered the more 
general challenges of efficient application development, scaling and delegation of administrative responsi-
bilities that are inherent to FI technology. 

3. FI enablers in ENVIROFI pilot applications 

In order to test the enablers and services developed within the ENVIROFI and FI-Ware projects, we ap-
plied them in three pilot uses cases from the biodiversity, atmospheric and marine domain. Two of these 
use VGI functionalities: “Bringing Biodiversity into the Future Internet” (BIO) and “Personal Information 
System for Air Pollutants, Allergens and meteorological condition” (PEIS). The main goals and imple-
mentation architectures of these two applications are discussed in section 3.1, followed by presentation of 
the generic and specific enablers used in these applications.  

3.1 Implementation architectures of the ENVIROFI VGI pilots 

The BIO pilot focuses on the use of FI technology for the survey, analysis, quality assurance, persistence 
and dissemination of biodiversity data. The Biodiversity Survey Application (BIO App) enables users 
from a wide variety of backgrounds to (1) access data on interesting biodiversity occurrences at their Ar-
eas of Interest (AOIs), (2) provide data on biodiversity occurrences they are currently observing, and (3) 
provide feedback on the correctness of existing biodiversity occurrence records in the system. Users can 
either add information to existing entries on individual plants, or provide information on specimen cur-
rently not contained within the system. BIO App can operate in any geographical region. It has been tested 
with large sample data sets based on open data tree layers in the cities of Vienna and Florence.  

The PEIS pilot aims at enhancing the users’ interaction with their environment and their understanding 
of the individual’s exposure to air pollutants and allergens as well as meteorological conditions. There are 
three main foci in this pilot: (1) the provision of air quality and meteorological information from nearby 
stations, (2) the provision of warning notifications in case an air quality index is above a certain threshold 
and, (3) the possibility to provide own environmental reports that can be stored and ultimately shared with 
other users. Current prototype offers air quality data for NOx, PM10, PM2.5 and O3 in Oslo and meteoro-
logical parameters, i.e. temperature, pressure and wind layers available in Karlsruhe and Vienna regions.  

The implementation architectures of the two pilots are similar and related to the ENVIROFI architec-
ture as shown in figure 2. The parts of the generic architecture and services that are in particular focused in 
the VGI applications are marked in red. The ENVIROFI architecture is based on application support 
through three levels of enablers. Environmental Specific Enablers (SEs) that provide environmental spe-
cific services, Geospatial Specific Enablers based on standard OGC geospatial services and FI-WARE 
Generic enablers (GEs) from the FI-Ware.  

The Environmental SEs are divided into: VGI, Semantic TAGging, MEDiation, Fusion and Notification 
SE groups. Fusion services (section 3.4) are capable of interpolating and extrapolating the data. Intelligent 
analytical services (section 3.3) support assessment and quality of observations. 

The Geospatial SEs contain standard geospatial services from the OGC standard set of services, such as 
WFS, WMS, WPS, SOS, SPS, and also data access management through OpeNDAP. 

The GEs are divided into 6 groups (“chapters”): (1) Cloud Hosting GEs provide generic enablers for 
VM allocation, object storage and cloud proxies; (2) Data/Context Management GEs provide support for 
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data processing , event processing, event brokering, big data analytics and semantic annotation; (3) App 
Services GEs for building of service repositories, marketplaces and mashup applications; (4) Internet of 
Things (IoT) GEs for handling of sensors and actuators; (5) Interfaces to Network and Devices (I2ND) for 
network and device management; and (6) Security for identity management, security monitoring and poli-
cy enforcement.  

 

Figure 2 
ENVIROFI architecture related to the VGI applications 

Further information on ENVIROFI pilots, as well as on the SEs and GEs which were used to build these 
pilots can be found at http://catalogue.envirofi.eu. Full list of currently available FI-Ware GEs can be 
found at http://catalogue.fi-ware.eu. Following sections introduce selected SEs and GEs that are particu-
larly interesting for the VGI applications 

3.2 Mobile Data Acquisition Framework 

The Mobile Data Acquisition Framework (MDAF) consists of three SEs which work together to provide 
the central functionality required by VGI applications:  

1. The Environmental Georeferenced Observation App SE is a generic and easily extensible mobile App 
providing the view/report/alert functionality mentioned in section 2. 

2. The Environmental Georeferenced Observation Service SE handles the observation heap generated by 
users and automated services. It generates the application specific views on the data, notifies the users 
of new OOIs, observations and requests for additional actions and coordinates the activities and data 
flows among backend services.  
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3. The Environmental Georeferenced Observation Proxy Service SE can replicate a subset of data rele-
vant for the user8 to a remote database and implements the same service interfaces as the Observation 
service SE. The proxy is used to improve the reliability of the service over unreliable networks. 

Much of the MDAF functionality is inherited from the CouchDB database (http://couchdb.apache.org/). 
This document-oriented database offers easily extendible RESTful API, natively supports GeoJSON and 
implements a sophisticated multi-master replication mechanism assuring the eventual consistency of the 
data. MDAFs’ data model is similar to OGC O&M, but the service interface is RESTful and the data is 
encoded as GeoJSON rather than in XML. Feasibility of encoding this data in O&M and accessing it over 
OGC Sensor Observation Service has been demonstrated in the PEIS pilot. 

As illustrated in the figure 3, MDAF also features an internal event handler and processing modules. 
These modules have one major advantage over external services: they can easily access the users’ infor-
mation which is not disclosed to the rest of the world to protect users’ privacy. This is mainly used to de-
cide which information should be pushed to MDAF users, depending on their previously declared AOIs 

Figure 3 
Use of MDAF in VGI applications 

We are currently implementing additional client-side logic which will assure the user is reminded of this 
information whenever he or she is in the vicinity of the OOI referred in the observation and therefore ei-
ther likely to be affected by it (alerts) or in a position to assess the validity of the information (crowd-
tasking). Thanks to pre-filtering based on users’ AOIs, MDAF can provide this functionality in a robust 
and efficient way, while at the same time protecting the users’ privacy. 

3.3 Assessing the data meaning and quality of the information 

The meaning and quality of acquired VGI can vary considerably depending on the area, species and data 
provider. VGI authors vary in terms of their domain expertise, interpretation of domain concepts, ability to 
provide useful metadata and their commitment / ability to provide high quality observation data. Assessing 
and improving of the data quality in ENVIROFI VGI applications relies on a generalization of the consen-
sus building principle shown in figure 4. 

                                                      
8 The “data relevant for the user” is defined as a subset of the data pertinent to user-defined Areas of Interest (AOIs). 
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Figure 4 
Consensus building in VGI applications  

Whenever a new observation is made, other users interested in the area are notified and asked for confir-
mation. The observation is considered confirmed if a majority of users agree, but the exact algorithm is 
considered application-specific and can be tuned over time.  

These “other users” can also be automated processes. Examples of such processes are the Leaf Image 
Classification SE and the Image Quality Assessment SE in the BIO pilot. Each observation of the “leaf 
image” type is automatically checked for image quality (e.g. too much blur, bad colour saturation etc.) and 
then classified against a library of known leaf images. Automatic labelling can help human experts in re-
viewing of the observation collections, e.g. by identifying the poor images and unusual outliers. Figure 5 
illustrates the integration of the Image Classification SE, Quality Assessment SE and Image Archive SE in 
ENVIROFI VGI applications. 

 

Figure 5. 
Use of Image Classification SE in VGI applications 

Our image classifier prototype has a training set of 54 tree leaf species, each with about 30 leaf images 
making a total of about 1600 expert labelled leaf images. The image archive service allows users to do leaf 
image and metadata management. The leaf metadata labels are mapped to standard biodiversity domain 
ontology concepts, such as the TaxMeOn ontology, and the user interface includes multi-lingual support 
(English and Italian at present) to help end users navigate leaf images in their own language using com-
mon species names as opposed to just scientific species names (i.e. Latin names). Login to the image ar-
chive is performed using either an OpenID or the FI-WARE Identity Management GE and the image ar-
chive can be queried using the FI-WARE Media Enhanced Query Broker GE. 
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3.4 Filling the data gaps 

The available information on the environment is inevitably incomplete. Filling the gaps in the data that is 
inherently discontinuous such as the missing information on three positions, heights, species, etc. is to a 
certain extent feasible9, but the achievable quality of the results is not on pair with requirements of the 
biodiversity usage area. The situation is completely different when it comes to continuous phenomena 
such as temperature, pressure or concentration of the particular matter in the air. In this case, the VGI us-
ers are often interested in values at their positions, rather than at the positions of the existing sensors. The 
required information can be estimated in a variety of ways, ranging from a simple linear interpolation of 
the values from the nearest available observations to complex models taking into account the meteorologi-
cal conditions like wind direction and rainfall as well as the positions of buildings, roads and known pollu-
tion sources in the vicinity. 

These models are often written in specialised modelling languages, like MATLAB or R, and are usually 
not developed with a service-oriented architecture in mind. The Fusion4Desicion (F4D) SE (van der 
Schaaf et al. 2013) provides a convenient way to access these models using the standardised OGC services 
Sensor Observation Service (SOS) and Sensor Planning Service (SPS). SPS is used to specify parameters 
start and stop model runs and monitor the progress, and the results are made available using SOS. In this 
framework the model is viewed as a sensor and the model results are viewed as observations. This allows 
us to run the integrated models on demand, for the region the user is interested in, and also to feed the 
models with the data from different providers distributed over several third party servers. Within 
ENVIROFI, the Fusion4Decision SE was used for interpolation of the air quality data in PEIS application. 

The F4D system allows domain experts to develop their models in the modelling environment they are 
familiar with, while still having the option of making those models available as a web service with a stan-
dardised interface. 

3.5 Extending the VGI application functionality with web mashups 

MDAF framework covers the core functionality required in all VGI applications, but the customization for 
specific applications cannot be easily done by end-users. In addition, the framework does not offer a web- 
or desktop-GUI. This task is delegated to third-party applications and web mashup platforms. 

Web mashup applications integrate heterogeneous data, application logic (exposed as services in gener-
al), and UI components (a.k.a. widgets) sourced from the Web to create new, value-adding composite ap-
plications (Yu et al. 2008, Gebhardt et al. 2012). They typically serve a specific situational (i.e. imme-
diate, short-lived, customized) need, albeit with high potential for reuse. This “situational” character prec-
ludes them from being offered as ‘off-the-self’ functionality by solution providers: their high potential for 
reuse and the fact that they target end users (as prosumers) put web mashup applications and their consti-
tuent mashable application components in a unique position to enable the crowd-sourcing of Web applica-
tions and to leverage the “long tail” (Anderson 2006) of web services/APIs. 

Web mashup tools and platforms allow end users (business staff, customers or citizens with no pro-
gramming skills) to build ad-hoc applications from existing web widgets. They help to leverage innova-
tion through experimentation and rapid prototyping by allowing their users (i) to discover the best suited 
mashable components (widgets, operators and prefab mashup-lets10) for their devised mashup from a vast, 
ever-growing distributed catalogue, (ii) to visually mash them up to compose the application, and (iii) to 

                                                      
9 For example, we could combine the information extracted from aerial photographs could be with the known positions, sizes and 
species of the trees which were previously reported in the area of interest for a good first estimate on the positions sizes and spe-
cies of the trees which were not reported so far. 
10 Mashups, once they are built, can be published in a catalogue and used as building blocks to create other mashups. 



 

 

8 

share them with other users. Wirecloud (http://conwet.fi.upm.es/wirecloud/) represents a prominent exam-
ple of such a Web mashup platform that builds on cutting-edge end-user development and semantic tech-
nologies to offer a next-generation end-user centred mashup platform. Wirecloud is the reference imple-
mentation of the FI-WARE application mashup GE, which, in turn, is based on a composition model for 
end-user development described in (Lizcano et al. 2011). 

Figure 4 shows a screenshot of a joint ENVIROFI/FI-WARE web mashup application demo. The demo 
complements the functionality of the ENVIROFI Bio app and provides the users with an alternative web 
GUI for assessing the quality of the observations? 

Figure 4 
Web mashup extension of the ENVIROFI BIO application  

In addition to WireCloud, this demo uses several other GEs: the combination of the Marketplace, Registry 
and Repository GEs assure the widgets and mashup applications can be found; the Pub/Sub Context Bro-
ker GE regulates the exchange of observations between MDAF and the WireCloud; the Object Storage GE 
is used to exchange large binary objects (photos); and the Identity Management GE to federate the user 
accounts between MDAF, Object Storage GE and the Wirecloud.  

The results are quite impressive concerning the modest effort required for the development. The devel-
opment of the new ENVIROFI-specific widgets took less than 0,5 man-month in effort, whereas the more 
complex and elaborated widgets such as the Map Viewer, the Photo Viewer and the Time Slider were 
taken from the Wirecloud catalogue and slightly customized. 

4. Outlook and conclusions 

As one of the “Phase 1” FI-PPP projects, the main task of the ENVIROFI project was to articulate the re-
quirements on FI-WARE GEs, and illustrate how the generic FI enablers and specific environmental en-
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ablers can be combined in environmentally enabled FI applications. Our architectural analysis which was 
reported in (Usländer et al. 2013), as well as the experiences with development of the prototype applica-
tions show that such applications are indeed feasible and able to profit from the generic functions, scal-
ability and interoperability of the cloud-enabled FI-WARE framework. However, we also experienced 
some constraints. 

Main limitation of FI-WARE GEs, from the point of view of the environmental usage area, is the lack 
of explicit support for geospatial data and processing. While such support can be easily introduced through 
SEs or through extensions of the data processing capabilities of the relevant GEs, the potential users 
should be aware of this limitation and design the applications accordingly. 

In addition, the combination of the low maturity of the FI-WARE GEs which were available at a time 
we performed most of the testing (Q4 2012 and Q1 2013) and the limited time and resources at our dis-
posal has prevented us from integrating some very promising generic enablers in our applications. This in-
cludes the various data/context processing GEs other than pub/sub broker and query broker; all the GEs 
from the IoT and I2ND chapter; as well as the GEs from security chapter which eliminate the need for ap-
plication-specific policy enforcement and secure data storage. Finally the Marketplace-related GEs could 
become a valuable channel for advertising and selling the environmental data and services in cross-domain 
business environments. 
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