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DISCLAIMER
BlueBRIDGE (675680) is a Research and Innovation Action (RIA) co-funded by the European Commission
under the Horizon 2020 research and innovation programme
The goal of BlueBRIDGE, Building Research environments for fostering Innovation, Decision making,
Governance and Education to support Blue growth, is to support capacity building in interdisciplinary research
communities actively involved in increasing the scientific knowledge of the marine environment, its living
resources, and its economy with the aim of providing a better ground for informed advice to competent
authorities and to enlarge the spectrum of growth opportunities as addressed by the Blue Growth societal
challenge.
This document contains information on BlueBRIDGE core activities, findings and outcomes and it may also
contain contributions from distinguished experts who contribute as BlueBRIDGE Board members. Any
reference to content in this document should clearly indicate the authors, source, organisation and
publication date.
The document has been produced with the funding of the European Commission. The content of this
publication is the sole responsibility of the BlueBRIDGE Consortium and its experts, and it cannot be
considered to reflect the views of the European Commission. The authors of this document have taken any
available measure in order for its content to be accurate, consistent and lawful. However, neither the project
consortium as a whole nor the individual partners that implicitly or explicitly participated the creation and
publication of this document hold any sort of responsibility that might occur as a result of using its content.
The European Union (EU) was established in accordance with the Treaty on the European Union (Maastricht).
There are currently 27 member states of the European Union. It is based on the European Communities and
the member states’ cooperation in the fields of Common Foreign and Security Policy and Justice and Home
Affairs. The five main institutions of the European Union are the European Parliament, the Council of
Ministers, the European Commission, the Court of Justice, and the Court of Auditors (http://europa.eu.int/).
Copyright © The BlueBRIDGE Consortium 2015. See http://www.bluebridge-vres.eu for details on the copyright holders.
For more information on the project, its partners and contributors please see http://www.i-marine.eu/. You are
permitted to copy and distribute verbatim copies of this document containing this copyright notice, but modifying this
document is not allowed. You are permitted to copy this document in whole or in part into other documents if you
attach the following reference to the copied elements: “Copyright © The BlueBRIDGE Consortium 2015.”
The information contained in this document represents the views of the BlueBRIDGE Consortium as of the date they are
published. The BlueBRIDGE Consortium does not guarantee that any information contained herein is error-free, or up
to date. THE BlueBRIDGE CONSORTIUM MAKES NO WARRANTIES, EXPRESS, IMPLIED, OR STATUTORY, BY PUBLISHING
THIS DOCUMENT.
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GLOSSARY
ABBREVIATION

DEFINITION

API

Application Programming Interface

EBIAT

Earnings Before Interest After Taxes

EBITDA

Earnings Before Interest Taxes Depreciation Amortization

EU

European Union

FCR

Feed Conversion Ratio

GAM

Generalized Additive Models

GIS

Geographical Information System

GLM

Generalised Linear Models

IRR

Internal Rate of Return

KPI

Key Performance Indicator

NVP

Net Present Value

SFR

Suggested Feeding Rate

SGR

Specific Growth Rate

SME

Small Medium Enterprise

URL

Uniform Resource Locator

VRE

Virtual Research Environment
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DELIVERABLE SUMMARY
Deliverable D6.4 Blue Economy VRE Integrated Resources, is a report that aims to present the resources that
assembles the blue economy VREs. It is an outcome of work performed in WP6 on Supporting Blue Economy
and its two major project tasks T6.1 (Performance evaluation, bench-marking and decision making in
aquaculture VRE Specification) & T6.2 (Strategic Investment analysis and Scientific Planning/Alerting VRE
Specification). The document describes two VRE clusters (functionally related VRE groups) and for each one
of the cluster outlines the datasets, the services/software, the theoretical elements behind those as well as
the infrastructure storage and computational resources required for the operation of the VREs. The
deliverable closes with documentation about the utilization of the offered tools by its users.
The
content
of
the
deliverable
is
also
(https://support.d4science.org/projects/bluebridge/wiki/D_6_4)
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EXECUTIVE SUMMARY
Deliverable D6.4 Blue Economy VRE Integrated Resources Revised Version, is a report that aims to present the
resources that assembles the blue economy VREs. An online version of this document is also available on
project’s wiki (https://support.d4science.org/projects/bluebridge/wiki/D_6_4)
The Deliverable is covering the two clusters of Blue Economy VRE’s (which correspond to T6.1 and T6.2. of
project’s DoA):
•
•

Performance evaluation, bench-marking and decision making in aquaculture VRE Specification (Blue
Economy VRE Cluster 1);
Strategic Investment analysis and Scientific Planning/Alerting VRE Specification (Blue Economy VRE
Cluster 2);

For the two VRE clusters the following integrated resources are captured by the specification document:
•
•
•
•
•
•

Data sets (internal and external ones);
Services, i.e. software integrated as a service for the delivery of the VRE functionality, as well as tools
and software specific to the VRE for the implementation of its objectives;
Theoretical constructs such as models and algorithms required to carry the scientific and
computational tasks of the VRE;
Resources involved in VRE provisioning, be it nodes, datasets or infrastructure services;
User guides for utilizing VRE offerings;
Policies and terms overview;

D6.2 captures the first achievements of the work performed in the context of T6.1 and T6.2 as well as the
process to design and implement the functionality that was required to deliver the two aforementioned VRE
clusters. D6.4 is the revised version of deliverable D6.2 and includes the latest additions, changes and
improvements performed in all services and tools.
The section 1.1 has been modified in order to describe the current status of Blue Economy VRE Cluster 1 as
new VREs for aquaculture SMEs have been established. The section 1.2 has been modified in order to
represent the decision of having one VRE publicly available called SIASPA that showcases the functionality of
intelligent identification of locations of interest and investment optimization in the aquaculture industry.
Furthermore, in section 1.3 the Aquaculture Training Lab VRE has been described which is a VRE that is used
to train users on the tools of WP6 services.
The internal aquaculture data sets (section 2.1.1) has been updated containing the actual description of the
dataset that users need to upload. Also, a new dataset called 'Weight Categories Dataset' has been added in
this section. The external datasets section (2.1.2) has been updated containing the actual datasets, related to
environmental or socioeconomic indicators, that are currently in use by the VRE services and users.
Section 2.2.1 has been revised to include a detailed description of the capabilities provided by the VRE Cluster
1 tools and services focusing on the what-if analysis services and benchmarking process. Section 2.2.2 has
been revised to include a complete list of the capabilities that are offered by the VRE Cluster 2 services and
Section 2.2.2.3 has been added to describe the algorithms that have been developed in order to support the
functionality of intelligent automatic identification of locations of interest and aquaculture investment
optimization and prediction.
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The infrastructure resources which are required for the efficient operation of WP6 VREs, that are presented
in 2.4, have been modified based on the experience gained through one year of continuous operation of the
VREs.
The What If Analysis usage overview (Section 3.2.1) has been updated including screenshots of the latest
version of the services. Furthermore, the performance analysis overview (Section 3.2.2) has been revised
where it is needed. The technoeconomic analysis usage overview (Section 3.2.3) has been updated,
screenshots depicting the latest versions of the tools have been included and a section have been appended
that describes the way users can import or export analysis results to the workspace (Section 3.2.3.4).
Section 3.2.4 is a whole new section that has been added in order to provide a detailed description of the
facilities provided by the Geoanalytics Platform.
Finally, the Terms of Use and Membership Policy of Blue Economy VREs are included in the Appendix A.
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Blue Economy VREs [1] are logically grouped in two clusters1: Blue Economy VRE Cluster 1 and Blue Economy
VRE Cluster 2.
1.1

BLUE ECONOMY VRE CLUSTER 1

Performance analysis VREs2, targeted to SMEs for performing growth analysis and techno-economic
investment analysis.
Initially three (3) VREs were planned to be implemented, one per Aquafarming SME:
•
•
•

Blue Economy VRE: Alieia (#4838)
Blue Economy VRE: Forky's (#4840)
Blue Economy VRE: Ellinika Psaria (#4841)

Apart from the above VREs for the three subcontractor aquaculture companies, we have already
implemented and operated the following VREs for corresponding aquaculture SMEs:
•
•
•
•
•
•
•

Blue Economy VRE: Kimagro Fishfarming Ltd (#9916)
Blue Economy VRE: Ardag Aquaculture (#9762)
Blue Economy VRE: iLKNAK Aquaculture (#9761)
Blue Economy VRE: Galaxidi Marine Farm S.A. Group (#9651)
Blue Economy VRE: Nireus Aquacultures S.A. (#9239)
Blue Economy VRE: Markellos Aquaculture Leros S.A. (#9006)
Blue Economy VRE: Stratos Aquacultures S.A. (#9005)

In general, the aforementioned VREs contain the following functional components:
•

•
•

“Setup” capabilities
o Site management application (Sites)
o Model management application (Models)
“What-if Analysis” functionality
“Techno-Economic Investment Analysis” functionality

Details on the full component list of each VRE may be located on the respective aforementioned ticket
descriptions.
1.2

BLUE ECONOMY VRE CLUSTER 2

One VRE has been implemented showcasing the geospatial analysis project management and visualization
tools. In the VRE, there are also available a number of investment opportunity algorithms that perform
forecasts on production and financial indicators regarding aquaculture performance on various coastal areas:
•

Blue Economy Strategic Investment analysis and Scientific Planning/Alerting VRE (SIASPA) (#1620)

In the remaining text, numbers following hashtag indicate tickets registered in the D4Science
Infrastructure ticketing system.
2
VREs are named after the primary beneficiaries
1
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Geoanalytics project management and decision support system
Geoanalytics administration toolkit (use by the VRE Manager)

Details on the full component list of the VRE may be located on the respective aforementioned ticket
description.
1.3

OTHER VRES

The Aquaculture Training Lab VRE (#5688) is conceived to provide its users training on the aquafarming
assessment tools enacting them to perform evaluation growth analysis and techno economic investment
analysis.
In general, the Aquaculture Training Lab VRE contains the following functional components:
•

•
•

“Setup” capabilities
o Site management application (Sites)
o Model management application (Models)
“What-if Analysis” functionality
“Techno Economic Investment Analysis” functionality

Details on the full component list of the VRE may be located on the respective aforementioned ticket
descriptions.
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THE DATASETS

The aim of this section is to describe the datasets, which are necessary to exploit the VRE services. These data
sets are categorised into two main groups based on their origin.
The former category includes datasets coming from Aquaculture companies or derived as the outcome of the
analysis in the VRE framework, so forth they will be called INTERNAL AQUACULTURE DATASETS.
The latter category includes datasets collected from external resources, like Eurostat, so forth they will be
called EXTERNAL DATASETS. Their utilisation is on one hand to supplement the internal aquaculture data
sets and on the other hand to provide new information contributing to the accomplishment of VRE services.
Although the term may imply otherwise, EXTERNAL DATASETS are ingested into, and hosted and served by
the D4Science infrastructure, via a number of services.
Further details on the following datasets may be found in the project wiki accessible at:
https://support.d4science.org/projects/bluebridge/wiki/BlueEconomyDatasets.
2.1.1 INTERNAL AQUACULTURE DATA SETS
•

•

Periodic Dataset: The Periodic or “Sampling to Sampling” dataset contains data which are gathered
from sequential samplings by Aquaculture companies. Sampling is a common procedure in the
aquaculture sector, in order to estimate crucial production KPIs as well as the number and the
average weight of fishes in cages/units. This kind of datasets can be generated by monitoring systems
used by Aquaculture companies. *Note: The “Periodic” (“Sampling to Sampling”) dataset should be
in Microsoft Excel (xls, xlsx) format. Each dataset contains measurements as well as estimations of
basic parameters regarding the fish growth in a period of time. The time between samplings is not
prefixed and it is determined by each aquaculture company. However, it should not be exceeded the
two months. The following attributes are obligatory and should be contained to the dataset:
o datefrom: the date of the period when the sampling is started
o dateto: the date when the period of a sampling is terminated
o openweight: the fish average weight at the begin of the sampling period
o closeweight: the fish average weight at the end of the sampling period
o avgtemperature: the average sea temperature of the sampling period
o openfishno: the number of fishes at the begin of the sampling period
o closefishno: the number of fishes at the end of the sampling period
o fcr: Biological Feed Conversion Rate, which is calculated from the number of kilograms of
feed used to produce one kilogram of fish, measured at the end of the sampling period
o mortalityrate: ratio of dead fishes at the end of the sampling period
o sfr: Suggested Feed Ratio, which indicates the quantity of feed given to the fishes over the
period, measured at the end of the sampling period
o sgr: Specific Growth Rate, which indicates the growth of the fish in a particular period,
measured at the end of the sampling period
More details can be found in the project wiki accessible at:
https://support.d4science.org/projects/bluebridge/wiki/BlueEconomyDatasets#Periodic-Dataset.
FCR_Table: The Feed Conversion Ratio (FCR) KPI is a major indicator of production and feed use
efficiency, due to the fact that feed is the largest cost on many aquaculture farms. FCR represents
the proportion of food that is converted into meat. The dataset, named FCR_Table, contains the
values of the FCR KPI. It is an internal dataset, which is generated by the statistical modelling at the
"Sampling to Sampling" dataset. The generated dataset could be in cross-tabular table and/or tabular
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data format. In cross-tabular format, the rows present the Average Weight in bins and the columns
present the Temperature degrees in Celsius. In tabular data format, each line is a data record of three
(3) columns, namely Average Weight, Temperature, and the value of FCR KPI. More details can be
found in the project wiki accessible at:
https://support.d4science.org/projects/bluebridge/wiki/BlueEconomyDatasets#FCR_Table
• MORTALITY_Table: The Mortality Rate KPI is an important indicator to fish farm managers since the
determination of the mortality rates are critical for determining the abundance of fish populations.
Fish mortality is a parameter used in fisheries population dynamics to account for the loss of fish in a
fish stock through death. Mortality Rate is the ratio of fish deaths in a site to the fish population of
that site. The dataset, named Mortality_Table, contains the values of the Mortality Rate KPI. It is an
internal dataset, which is generated by the statistical modelling at the "Sampling to Sampling"
dataset. More details can be found in the project wiki accessible at:
https://support.d4science.org/projects/bluebridge/wiki/BlueEconomyDatasets#MORALITY_Table
• SFR_Table: The Suggested Feeding Rate (SFR) KPI is a significant indicator of feed use efficiency in
Aquaculture sector due to the fact that both overfeeding and underfeeding have serious economic
consequences which affect the viability of the farm. Particularly, underfeeding can result in loss of
production, while the overfeeding will cause a loss of expensive feed, water pollution leading to
increase the mortality rates and/or requiring expensive corrective interventions. Suggested Feeding
Rate (SFR) tables are constructed for various aquatic species and different feed types. They indicate
the percentage of the weight of food supplied to fish divided by the weight of fish. The dataset,
named SFR_Table, contains the values of the SFR indicator. It is an internal dataset, which is
generated by the statistical modelling at the "Sampling to Sampling" dataset. More details can be
found
in
the
project
wiki
accessible
at:
https://support.d4science.org/projects/bluebridge/wiki/BlueEconomyDatasets#SFR_Table
• SGR_Table: The Specific Growth Rate (SGR) KPI is one of the major indicators to assess the growth
performance in Aquaculture sector. SGR is used in aquaculture to estimate the production of fish
after a certain period. It is a fraction of difference of natural logarithm of final weight and natural
logarithm of initial weight by feeding time in days. The dataset named SGR_Table, contains the values
of the SGR indicator. It is an internal dataset, which is generated by the statistical modelling at the
"Sampling to Sampling" dataset. More details can be found in the project wiki accessible at:
https://support.d4science.org/projects/bluebridge/wiki/BlueEconomyDatasets#SGR_Table
• Financial Dataset: The dataset contains data and information so as an investor, researcher or
executive be able to compose a financial analysis of aquaculture businesses and assess the efficiency
of economical investment. During the production process incurs expenses, which are categorized as
“fixed” or “variable” costs. Fixed costs tend to remain reasonably constant, do not generally vary with
the level of production and include such items as depreciation, insurance, licenses, and salaries.
Variable costs are those that change with the level of production and species; they include costs for
shellfish seed or fish fingerlings, feed, daily or hourly wages, electricity, and chemicals, medications
etc. Variable costs are depended on the scale of the infrastructure and production as well as the
production strategies and policies. The dataset, named Financial_Dataset, contains all the above
necessity so as to assess the efficiency of economical investment. It is a collected dataset, which is
provided by VRE owners in a tabular format. More details can be found in the project wiki accessible
at:
https://support.d4science.org/projects/bluebridge/wiki/BlueEconomyDatasets#Financial-Dataset
• Weight Categories Dataset: This internal dataset, which is provided by the user, contains the weight
categories per KPI. Each aquaculture company utilizes its own average weight categorization per KPI
(FCR, SFR, SGR and Mortality Rate) in order to create the corresponding cross-tab production tables.
D6.4 Blue Economy VRE Integrated Resources: Revised Version
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Thus, users need to provide to the system these details, so as the system would be able to evolve
useful and meaningful KPIs tables for the aquacultures. The dataset consists of four (4) lists
corresponding to each KPI (FCR, SFR, SGR and Mortality Rate) and as elements of each list are the end
points of each weight category.
2.1.2 EXTERNAL DATA SETS
2.1.2.1 ENVIRONMENTAL DATASETS
Environmental datasets retrieved by various sources, are used in order to identify similarities between areas.
This information is used in order perform forecasts regarding fish growth in locations that no samplings of
aquaculture companies exist. Furthermore, environmental datasets are used in order to identify areas in
which an aquafarm cannot be installed due to prohibiting environment conditions. Below we list the datasets
that are currently in use by WP6 services.
The following dataset provides daily measurements of the sea surface temperature at 0.0625deg. x
0.0625deg. horizontal resolution over the Mediterranean Sea. The data are obtained from infra-red
measurements collected by satellite radiometers and statistical interpolation. This dataset has been obtained
by the copernicus project.
http://marine.copernicus.eu/services-portfolio/access-toproducts/?option=com_csw&view=details&product_id=SST_MED_SST_L4_NRT_OBSERVATIONS_010_004
The following dataset includes daily biogeochemical analysis and forecasts for the Mediterranean Sea at 1/24
degree. It is primarily used in order to provide the concentration of dissolved oxygen in sea water. This dataset
has also been obtained by the copernicus project.
http://marine.copernicus.eu/services-portfolio/access-toproducts/?option=com_csw&view=details&product_id=MEDSEA_ANALYSIS_FORECAST_BIO_006_014
The dataset presented above contains analysis and forecasts regarding physical indicators for the
Mediterranean Sea. This dataset is primarily used in order to extract the salinity level and sea water velocity
in certain areas.
http://marine.copernicus.eu/services-portfolio/access-toproducts/?option=com_csw&view=details&product_id=MEDSEA_ANALYSIS_FORECAST_PHY_006_013
2.1.2.2 SOCIO-ECONOMIC INDICATORS
Socio-economic indicators such as population, labor costs, etc, retrieved mainly by Eurostat, facilitate analysts
to identify areas in which an investment can be more profitable and has lower risk. Furthermore, policy
makers can use this information to drive decisions regarding the development of aquaculture that relate to
economic activity and income generation. More details regarding Eurostat datasets that are of blue economy
interest are listed in the following page
of the project wiki accessible at
https://support.d4science.org/projects/bluebridge/wiki/Eurostatdatasources. In addition, the Inspire
Geoportal offers various geospatial datasets related to socio-economic factors. More information of these
sources may be found at https://support.d4science.org/projects/bluebridge/wiki/Inspiredatasources.
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In recent years aqua-farming companies have faced major challenges regarding their viability. The
competitive environment leaves little room for inefficient operations and inaccurate decisions relating the
production. On the other hand, significant issues concerning the environmental impact and the
environmental sustainability of the production should be addressed. Efficient production management and
the development of best practices should be responded with the needs of protection the natural resources
and the environment. Thus, aquaculture companies can be assisted to improve profitability and minimize
environmental impacts. Towards meeting these challenges Blue Economy developed two new services:
1. Performance evaluation, benchmarking and decision making in aquaculture VRE: it provides
capacities for companies to evaluate, benchmark and optimize their performance against best
practices and the competition, and to extend the capacity of scientific research communities and
policy makers to quantify and comprehend aqua-farming industry operation ensuring sustainability
and development of the sector.
2. Strategic Investment Analysis and Scientific Planning and Alerting VRE: it supports investors and
scientists in the efficient identification of strategic locations of interest that meet multifactor
selection criteria.
In the following sections, we will describe with more details the above services.
2.2.1 RESOURCES OF BLUE ECONOMY VRE CLUSTER 1
To meet the goals of the VRE Cluster which embraces Performance evaluation, benchmarking and decision
making in aquaculture, as well as support investment analysis, a number of new services to be offered the
aquaculture companies have been designed. The What-If analysis service is one of those. Using this service,
stakeholders can be able to create and assess what-if scenarios regarding the farm performance, to make
comparative analysis using the benchmarking facilities as well as make accurate production decisions.
Another key service, the Techno-Economic analysis one, which allows stakeholders to comprehend the
financial performance of aquafarming investment and operation.
2.2.1.1 WHAT-IF ANALYSIS SERVICES
To create accurate and feasible production plans is significant process for every aquaculture and depends on
numerous physical, biological and environmental factors. What-If analysis service provides to fish farm
managers the opportunity to define what-if scenarios, evaluate the vital Key Performance Indicators for the
fishes’ growth and make efficient production plans. Furthermore, a benchmarking analysis is taking place,
comparing the performance of one’s company KPIs against other aquacultures’ performance, which operate
under “similar” circumstances.
The provided services are available through three portlets, which are combined and work in a supplementary
way, aiming to supply aquafarmers with tools for performance evaluation of theirs' aquacultures, for
benchmarking their performance against the competition and finally for making accurate decisions (Figure
1). Briefly, in the “Setup Site” portlet the necessary information about a particular site, like the geographical
location and the thermal profile of the site for each fortnight for 12 months are defined. The “Setup Models”
portlet serves the functionality to create models so as to estimate the crucial KPIs tables, like FCR, SFR, SGR
and Mortality Rate for the production. These KPI’s tables are calculated by using state-of-the-art Machine
Learning methodologies based on historical production data, which are provided by the users. Furthermore,
tools to manage the existing models (edit, run, delete) are available. In order to let the users exploit the whatD6.4 Blue Economy VRE Integrated Resources: Revised Version
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if analysis service, a portlet has been developed, called “What-If Analysis” portlet, in which the functionality
of management (create, edit, execute, delete) of already user-defined scenarios is supplied. Aquafarmers are
enable to exploit the “What-If Analysis” portlet to draw a hypothesis and evaluate the performance of their
production based on the hypothesis’s conditions. Moreover, they have the opportunity to compare their
performance against the competition in terms of the vital production KPIs. Checking multiple what-if
scenarios, they are able to make accurate decisions for their production strategy.

Figure 1. Performance Evaluation, benchmarking and Decision Making overview

Note: for the analysis purposes, the user must provide data for all the mandatory parameters of the
periodic dataset, as described in subsection 2.1.1.
2.2.1.2 BENCHMARKING
One of the services that the VRE cluster provides to the sector's companies is the potential to perform various
comparative analysis. In the framework of the service, the aquacultures have the ability to benchmark their
KPIs against indicators of other companies, which operate under “similar” environmental circumstances. In
other words, the service seeks for “similar” sites so as to produce “global” KPIs, which are able to describe a
general trend according to the performance of the “virtual” global production. Then, the service compares
the results of What-If analysis with the results of “virtual” global production by supplying appropriate graphs
which depicts the differences.
Definition: As “Similar Sites” define the sites which fulfill specific environmental conditions, like sea
temperature, oxygen and currents. A site is similar with another site if and only if the following conditions are
held:
i.
ii.
iii.

Differences in average temperatures between the sites in the same month do not exceed ±1℃
Similar annual median thermal profiles (±1℃)
Sites with quite-equal qualitative environmental characteristics, such as oxygen and/or currents
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It is worth to note that producing list of similar sites should adhere to the privacy policy, in order to be used.
That means that the benchmarking will take place if and only if more than one company operates in the
similar site (region). We suppose that a threshold of three (3) sites is the minimum number of similar sites in
order to ensure the privacy/anonimity of the data. Otherwise, the “global” model would not be available. A
challenge concerns the confidentiality of the data. In more details, the crucial issue is how to handle the
datasets, which are provided by aquacultures, without disclosing personally identifying information and
losing their anonymity. In order to achieve anonymity, the confidential aquacultures data are submitted to
the anonymization process that removes identifiable information, so that aquacultures remain anonymous.
The key term of this process is the ‘Global Performance Model’, which is created by the combination of the
models of similar sites for a particular species per KPI. Specifically, the steps for creating the ‘Global
Performance Model’ and Benchmarking analysis are the following:
o Identify the sites with similar characteristics: search the list of candidate sites and choose those ones,

which comply with the definition of “similar” sites. The output of this process is the similar site list, which
is stored to the corresponding entity in the database.
o Create Local/Global Models: collect the production data for all the sites similar to the site of interest from
the database. Then the system invokes appropriate R functions in order to create the “local” KPIs model.
In parallel, it calls the appropriate functions in order to create the “global” KPIs model.
o Benchmarking analysis: the local and global performance models are then passed to the same what-if
analysis. The end-user determines a hypothesis (what-if scenario) and then this scenario feed the models.
The results of the comparative analysis are presented via meaningful graphs and tables.
The following figure (Figure 2) depicts the whole process of the provided services. The aquafarm manager
(end-user) can exploit the three portlets (Setup Site, Setup Model and What-If Analysis), as explained above,
aiming to evaluate the performance of production in terms of the estimation of vital KPIs, such as FCR, SFR
and Mortality Rate. Simultaneously, the system, as back-end process, produces a list of similar sites and
creates the ‘Global Performance Model’. As a last step of the process, the what-if scenario, which is accessible
by the end-user in the What-If Analysis portlet, is submitted to the created local and global performance
models so as the benchmarking analysis will take place.
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Figure 2. Design of Global Performance Model process

It is worth to note that the local and global performance model will be updated whenever some of the
creation conditions will be altered. Specifically, the “Local” KPIs model will be updated each time the user
changes its creation conditions – input data file, thermal site profile. The “Global Performance Model’ will be
updated each time the following conditions are met:
•
•
•

a new site is registered to the infrastructure and this site has similar characteristics with those sites
in similar site list
either the “Local” KPIs model or some of the assumptions of “Local” KPIs model have been changed
the list of similar site has been changed

As a conclusion, the performance comparison provides the aqua farm managers with the ability to realise the
potential margins of improvements that can have so as to make correct and valid decisions regarding their
production.
2.2.1.3 D4SCIENCE / GCUBE RESOURCES
The required facilities, services, resources and tools operated by BlueBRIDGE infrastructure are described in
the following list:
•

•

Data Miner: using the Statistical Algorithm Importer the project, which contains the modelling
algorithms, should be created and deployed to Data Miner. The modelling algorithms can be invoked
from the model management portlet, so as the calculation of the KPIs tables be performed and the
utilisation of them to estimate the what-if analysis results be carried out.
PostgreSQL database: the relational management database system provides the functionality to
store, access, retrieve, secure and integrate users’ data within the database. It contains details about
the Site, Region, Oxygen and Current Rating, Species, Broodstock and Feed Quality and stores them
in the corresponding entities (tables). The information about the models, which are created based
on user’s input, are stored in the entity named “SimulModel”. The output of each model is stored in
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the entity with the corresponding name (“Fcr”, “Sfr”, “Sgr” and “Mortality”). Furthermore, in the
entity “Scenario” the details about a scenario as well as the results of the performance are stored.
• Home Library (user workspace): the user’s datasets are files in either excel or csv format. The user
should upload sets of such files to a common place. These data sets are related to a specific model.
In order to facilitate the user interaction, the model management portlet allows for transparent file
management: when editing a model, it allows the addition, removal or replace of file related to that
model. In order to accomplish that, the portlet uses the Home Library via its API.
• User Management and other fundamental enabling facilities of the VREs
2.2.1.4 GROWTH LIBRARY
For the estimation of fish growth in a time period, which is defined by the user, the service can utilise the
“growth algorithm”. This algorithm is I2S proprietary, so it is provided in executable format (java code, .jar
file). The service can invoke the particular algorithm via a What-If Analysis portlet. The resulting data can be
presented in various charts and table format.
2.2.1.5 TECHNO-ECONOMIC ANALYSIS TOOL
The Techno-Economic Analysis tool allows stakeholders to complement production data with economic /
financial data of an aquafarming investment, and consequently utilizes those data in order to assess the
performance of the investment in financial terms.
The tool, that consists of front-end (portlet) and backend components (service and libraries), utilizes
production and cost-driven techno economic models in order to provide its output, which is in the form of
financial KPIs, such as IRR, NVP etc.
2.2.2 RESOURCES OF BLUE ECONOMY VRE CLUSTER 2
The Geoanalytics Platform is the main service offered in the Cluster 2 VREs. It is a simple yet efficient GIS
system that facilitates analysts and scientists to visualize, analyze and manage geospatial information. The
platform offers various features to help users collaborate and disseminate their work. Furthermore, the
Geoanalytics Platform is an extensible system in which administrators can import data and analytics
algorithms. Based on these features, in the context of the SIASPA VRE, a number of investment opportunity
algorithms have been developed that are related to aquaculture industry.
2.2.2.1 GEOANALYTICS PROJECT MANAGEMENT AND DECISION SUPPORT SYSTEM
The Geoanalytics platform consists of a number of sub-systems that provide different aspects of its
functionality, necessary to perform the sub tasks of:
•
•
•
•

Project definition and management and sharing
Exploration of existing geospatial datasets
Geospatial layer and attribute visualization
Geospatial analysis method execution

The platform integrates with infrastructure security and presentation layers, and utilizes primarily open
standards, allowing it to seamlessly integrate into the offered VREs, even beyond its initial scope.
In section 3.2.4.1 there is a detailed description of how these services can be consumed by the users.
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The Geoanalytics administration toolkit adds a number of functionalities to the VRE allowing managers to
configure and extend its capabilities. The most notable facilities that the administrator tools offer are the
following:
•
•
•
•

Layer management
Style management
Geospatial or statistics datasets import
Geospatial analysis algorithm (function) import

In section 3.2.4.2 there is a detailed description of the facilities offered to VRE managers by the Geoanalytics
Administration Toolkit.
2.2.2.3 INVESTMENT OPPORTUNITY ALGORITHMS
SIASPA VRE offers to its users a number of predefined investment opportunity algorithms that perform
forecasts on production and financial indicators regarding aquaculture performance on various coastal areas.
These algorithms base their functionality to the global performance library that uses anonymized datasets
and statistics provided by aquaculture companies in order to predict fish growth and developement in certain
areas. The algorithms can perform predictions only in areas and for specific fish species, that a sufficient
amount of datasets and statistics are available. Additionally, site selection criteria can be specified in order
to identify areas in which an aquafarm cannot be installed due to prohibiting environment conditions or other
legislation factors. Finally, financial indicators are evaluated based on the cost driven techno-economic model
presented in 2.3.3.
2.2.2.4 D4SCIENCE/GCUBE RESOURCES
The required facilities and tools of the BlueBRIDGE infrastructure, in order the aforementioned services to be
supported and accomplish the desired functionality, are described in the following list:
•
•
•
•
•
•

GeoNetwork [8]
Geoserver Cluster
Apache Spark Cluster
Apache ZooKeeper
PostgreSQL / PostGIS
User Management and other fundamental enabling facilities of the VREs

The VRE Design section [9] of Blue Economy VRE Specification (D6.3) [10] contains the system architecture
describing how these service are consumed in the context of Blue Economy VRE Cluster 2.
2.3

THEORETICAL ELEMENTS

Embedded in the aforementioned services and tools, Blue Economy VREs utilize a number of theoretical or
experimental approaches. The top-level models (i.e. the ones exposed to the users directly by system tools)
are presented below. Those models may be nesting sub-models for simulating other phenomena.
2.3.1 DATA FITTING MODELS
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Curve fitting is the process of constructing a curve, or mathematical function, that has the best fit to a series
of data points, possibly subject to constraints. Curve fitting can involve either interpolation, where an exact
fit to the data is required, or smoothing, in which a "smooth" function is constructed that approximately fits
the data. A related topic is the Data fitting (regression analysis) which is the process of fitting models to data
and analyzing the accuracy of the fit. Data fitting techniques, including mathematical equations and
nonparametric methods, are employed to process acquired data. Data fitting using regression analysis
focuses more on questions of statistical inference such as how much uncertainty is present in a curve that is
fit to data observed with random errors. Fitted curves can be used as an aid for data visualization, to infer
values of a function where no data are available, and to summarize the relationships among two or more
variables. Extrapolation refers to the use of a fitted curve beyond the range of the observed data, and is
subject to a degree of uncertainty since it may reflect the method used to construct the curve as much as it
reflects the observed data. Two commonly used types of curve fitting are:
•
•

Interpolation: Given data for discrete values, fit a curve or a series of curves that pass directly through
each of the points. We use these types of methods when the data are very precise.
Regression: Given data for discrete values, derive a single curve that represents the general trend of
the data. It includes methods like Least Squares fitting functions, for example, splines or Chebyshev
series as well as Generalised Linear Models (GLM) and Generalized Additive Models (GAM). They are
preferable when the given data exhibit a significant degree of error or noise.

The Cluster 1 VREs utilize curve fitting to perform the following tasks:
•
•
•
•

Reduce noise and smooth data.
Find the mathematical relationship or function among variables and use that function to perform
further data processing, such as error compensation and velocity and acceleration calculation.
Estimate the variable value between data samples.
Estimate the variable value outside the data sample range.

The Generalized Linear Model (GLM) is a flexible generalization of ordinary linear regression that allows for
response variables that have error distribution models other than a normal distribution. The GLM generalizes
linear regression by allowing the linear model to be related to the response variable via a link function and
by allowing the magnitude of the variance of each measurement to be a function of its predicted value. The
link function provides the relationship between the linear predictor and the mean of the distribution function.
There are many commonly used link functions, and their choice can be somewhat arbitrary. It makes sense
to try to match the domain of the link function to the range of the distribution function's mean.
The Generalized Additive Model (GAM) is a generalized linear model in which the linear predictor depends
linearly on unknown smooth functions of some predictor variables, and interest focuses on inference about
these smooth functions. GAMs were originally developed to blend properties of generalized linear models
with additive models. The model relates a univariate response variable, Y, to some predictor variables, Xi. An
exponential family distribution is specified for Y (for example normal, binomial or Poisson distributions) along
with a link function g (for example the identity or log functions) relating the expected value of Y to the
predictor variables via a structure such as
g(E(Y))=β_0+f_1 (x_1 )+f_2 (x_2 )+⋯+f_m (x_m )
The functions f_i may be functions with a specified parametric form (for example a polynomial, or a spline
depending on the levels of a factor variable) or may be specified non-parametrically, or semi-parametrically,
simply as “smooth functions”, to be estimated by non-parametric means. This flexibility to allow nonparametric fits with relaxed assumptions on the actual relationship between response and predictor provides
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the potential for better fits to data than purely parametric models, but arguably with some loss of
interpretability. In other words, the purpose of Generalized Additive Models is to maximize the quality of
prediction of a dependent variable Y from various distributions, by estimating unspecific (non-parametric)
functions of the predictor variables which are "connected" to the dependent variable via a link function.
According to the literature3, Generalized Linear Models and their powerful extension Generalised Additive
Models are increasingly used for species modelling and stock assessments in fisheries and aquaculture.
Different types of aquaculture data can be used as response variables (e.g. indicators like FCR, SGR, Mortality).
The selection of the proper explanatory data based on those parameters that describe more efficient the
response variables, according to information on species life history. As explanatory data, environmental
parameters are used including temperature, oxygen, currents as well as information relates to the weight or
biomass of the fishes, the month of stocking or sampling, the feed quantity etc.
2.3.2 GROWTH ALGORITHM
The aim of the growth algorithm is to calculate the vital KPIs which characterise the growth of the fish and
estimate the performance of a production. These KPIs are the Average Weight, LTD Growth, LTD SGR, LTD
Biological and Economical FCR and LTD Mortality. Briefly, the calculations are based on daily and aggregated
biological data as well as taking under consideration the KPIs tables (FCR, SFR, SGR, Mortality Rate). The KPIs
tables have been developed by the study of historical periodic data exploiting methods like Generalised
Additive Models. The estimations of the LTD KPIs are carried out in a daily base, so the growth of the fishes
assesses incrementally.
2.3.3 COST-DRIVEN TECHNOECONOMIC MODEL
The cost-driven techno-economic model aims to supply the analyst with the appropriate indicators and
project's annual economic values such as revenues and expenses cashflows, earnings before and after
depreciation, cumulative profit / loss, that are useful in the aqua farm's overall project investment evaluation.
Due to the nature of the aqua farm project, the model is enhanced with depreciation and equipment
replacement schedule techniques in order to break down and plan for the technological parts' costs over
time.
Through the analysis of costs versus revenues over the project's timespan the model supplies the indicators'
formulas with the required values for them to produce meaningful results for the analyst.
More
info
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In this section we present the virtualized computational, storage and networking infrastructure, required for
the efficient operation of the existing VREs.
For VRE Cluster #1, the following resources are required for the continuous and smooth operation of the VRE
services.
•
•

Around 100 MB total storage per VRE
VMs of 2 cores and 4 GB RAM per VRE

For VRE Cluster #2, the following resources are required.
•
•
•

Around 300 MB total storage per VRE
2 VMs of 2 cores and 8 GB RAM per VRE
A cluster of 6 VMs of 4 cores and 8 GB RAM that can be shared among VREs and be utilized to execute
complex analysis algorithms

For both VRE clusters, the aforementioned specifications suffice to accommodate 3-5 concurrent end-users
per VRE.
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USAGE / LICENSING TERMS AND GUIDELINES

3.1.1 BLUE ECONOMY VRE CLUSTER 1
•

•
•

•
•

The services of the VRE Blue Economy can be employed by any registered user on the VRE. An
aquaculture company would determine its employees who have access to the VRE services. This
access is granted only via the VRE Manager.
Cluster VREs will be made available only to the predefined respective aquafarming SME (Stage 1 only).
The uploaded data are a valuable asset and crucial for the viability of each aquaculture company.
Thus, the datasets are accessible only from the owner of VRE, namely the aquaculture company and
its registered employees.
The datasets could be accessible for other aquaculture company in case of there exist an explicit
permission of the owner of datasets.
The enterprise datasets are confidential and protected by BlueBRIDGE data preservation strategy.

3.1.2 BLUE ECONOMY VRE CLUSTER 2
•
•

The services of the SIASPA VRE can be employed by any registered user of the VRE.
Uploaded datasets may become available to the entire D4Science infrastructure.

Note that in the Appendix A1 the Terms of Use and Membership Policy for Blue Economy VREs are detailed
described.

3.2

USAGE OVERVIEW

The following sections offer an overview of the usage of selected VRE tools.
3.2.1 WHAT IF ANALYSIS OVERVIEW
In the following paragraphs, we describe how the aquafarms may exploit the tools of the VREs to create
feasible, accurate production plans, by providing the numerous physical, biological and environmental data
required, and subsequently explore their outcome, via Key Performance Indicators and What-If analysis.
The general approach is described by the steps below:

Step 1: Register To The Vre Service
User should provide the appropriate credentials in order to log in to the system. Otherwise, a creation of new
account should be chosen (Figure 3).
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Figure 3. Register page

When a user enters into the system successfully, a main screen, which contains the portlets “Setup Site”,
“Setup Models”, “What-If Analysis” and “Techno Economic Investment Analysis, is displayed (Figure 4).

Figure 4: System Management
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Use the “Setup Site” portlet to set up a description of the Site. Initially, the main page of this portlet is
displayed and a list of existing sites is presented (Figure 5). Clicking on the Add button, a new Site will be
created. Proper information regarding the name of the site and the region (geographical location), the
environmental characteristics of the site like oxygen, currents and average temperature fortnightly for each
month should be provided by the users (Figure 6).
In order to determine the location of the site, user can exploit the google map functionality by click on the
blue marker. Then a pop-up window is displayed and user can navigate and choose the correct location of
his/her site. Double click on the map a red marker is appeared. Then click on OK button to return (Figure 7).
User can delete only the sites, which have not utilised for further analysis.

Figure 5: Setup Site portlet

D6.4 Blue Economy VRE Integrated Resources: Revised Version

Page 25 of 58

BlueBRIDGE – 675680

www.bluebridge-vres.eu

Figure 6. Define a new Site

Figure 7. Choose the location of the Site using Google Map functionality
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Use the “Setup Models” portlet to manage the models including creation of new model for a specific Site,
modification, execution and deletion the existing models. In this step, the necessary production tables need
to estimate based on historical periodic data, which are uploaded by the users. In the main display of the
Setup Model a list of existing models is presented (Figure 8).

Figure 8: Main page of Setup Models portlet

To create a new model (Figure 9), press the Add button and provide the system with the appropriate
information:
•
•

•

Details regarding the New Model, such as the name of the model, some useful comments, the name
of the species, the name of the site, the Broodstock Quality and Fry Quality.
Files of datasets, which are fundamental from further analysis, are uploaded in the “Upload datasets”
section. User should choose and upload the sampling production dataset. This dataset should have
the format as described in the above section 2.1.1 of this document. Also, an excel file which contains
the Weight categories should be provided.
Then, users can save these details and generate the model by clicking on the corresponding button
(Save And Generate Model) or cancel this process.

A notification message is sent to the users’ mailbox informing that the process of creation a new model has
started. The status of the model is updated to “Calculating…”. When the process is terminated successfully,
another message is sent to the users of VRE and the status of the model is updated to "Ready". In the case of
failure for any reason, the status of the model is updated to “Calculation failed” and the particular model
cannot be used for further analysis. The user can delete only the models, which have not been utilised for the
what-if analysis.
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Figure 9: Create a new model

Step 4: What-If Analysis portlet
Use the “What-If Analysis” portlet to manage the what-if scenarios including creation of new scenario for a
specific model, modification, execution, deletion the existing scenarios (Figure 10). In this step a model (status
is Ready) is employed to assess a performance of production, make production plans and support the
benchmarking analysis. The results are displayed in user-friendly visualisations including bar charts, line plots
and numeric tables exhibit the analysis results. Specifically, the following process should be carried out so as
a new what-if scenario can be created:
•
•
•

•
•

Click on the “Add“ button, to create a new What-If scenario (Figure 11).
Details regarding the New What-If scenario have to be provided, such as the name of the scenario, some
useful comments, and the name of the model in which the particular scenario is based on.
Furthermore, users are able to draw a specific hypothesis by providing with information such as the
starting date to stock the fishes, the amount of fishes, the starting average weight and the final (target)
date to harvest the fishes from the cages. The outcome of the modelling process, KPIs tables, will be
utilised to the estimation of what-if scenario results.
By clicking on the “Save” button, the scenario is generated, saved and displayed in the list of what-if
scenarios. Otherwise, users can click on “Cancel” to remove the above details.
The results are presented by clicking on the “Results” button on the What-if Analysis list. Meaningful
charts are utilised so as to present the evolution of vital production KPIs and also to compare their
performance against the competitors. The estimation of main KPIs, such as Average Weight, Life To Date
(LTD) Growth, LTD SGR, LTD Biological and Economical FCR and LTD Mortality are presented. Secondly,
graphs, such as Weight Graph, FCR comparing with the global trend of FCR for benchmarking purposes
and Food Consumption graph in the specific time interval are provided to the users (Figure 12, Figure
13,
Figure
14,

D6.4 Blue Economy VRE Integrated Resources: Revised Version

Page 28 of 58

BlueBRIDGE – 675680

www.bluebridge-vres.eu

).

Figure 10. Main page of What-If Analysis portlet
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Figure 11: New What-If Scenario

Figure 12: Results of What-If Scenario – Data KPIs
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Figure 13: Results of What-If Scenario - Weight Graph

Figure 14. Results of What-If Scenario - FCR Graph
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Figure 15. Results of What-If Scenario - Food Consumption Graph
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3.2.2 PERFORMANCE ANALYSIS OVERVIEW
In this section, some exemplary use cases are presented and briefly described. In Figure 16, below the process
to set up a new site using the “Setup Site” portlet is depicted. A registered user determines the region of
interest. Then, he/she types the average temperature of semi-monthly measurements for the specific site as
well as the oxygen and current quality. Save the new created site, or he/she can edit an existing one.

Figure 16: Site creation workflow

In Figure 17 below, user exploits “Setup Models” portlet to create a model and generates the KPIs tables.
Firstly, he/she identifies the species and biological and quality indices such as Broodstock Quality, Fry Quality
etc. Then, user determines the desired Site for which a model will be created. If the site or other similar site
does not exist in the Site list then user can employ the “Setup Site” portlet to create a new one. Otherwise,
user can choose the appropriate site. After that, he/she uploads the data sets that will be utilised, so as the
KPIs tables are derived. Finally, user can create and save the model for the specific site.
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Figure 17: Model creation workflow

As we have already described, the analysis portlet can be utilised to create feasible production plans as well
as comparative analysis. In Figure 18 below, we describe briefly the whole process. Firstly, a user writes down
the hypothesis to be examined, by determining the initial average weight, the number of the fishes for
stocking, and the time i.e. the date to start the stocking of the fishes and the last date of harvesting. Then,
user identifies the model that will be used for the analysis. If it is not exist or other similar model does not
exist, he/she has to create a new one through the Setup Models portlet. Otherwise, user can choose the
appropriate model. Using the growth algorithm, the results of the what-if analysis are produced and stored.
The growth algorithm needs as input the outcome of the modelling process and therefore the KPIs tables
(FCR, SFR and Mortality tables) are utilised to the assessment of the vital production indicators. Moreover, if
there exist other similar sites and the laws of privacy and confidentiality are held, then the "global" model is
produced based on the aggregated data of similar sites. Finally, the user can exhibit the analysis results of
his/her farm, as well as the comparison results among other similar farms. It is worth to mention, that the
benchmarking process is executed internally, so user of one company is impossible to see the data from the
competitors.
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Figure 18: Benchmarking flow

3.2.3 TECHNO-ECONOMIC ANALYSIS OVERVIEW
3.2.3.1 USE CASE
The aim of this techno economic investment analysis is to provide the aqua farm manager / researcher with
a performance evaluation tool. Several performance indicators and a set of values and plots for key economic
and financial metrics of the development and operation of an aqua farm for a ten year period are provided.
The model is based on an aqua farm of 1,000 tonnes yearly production. The aqua farm's location can be either
near shore or off shore.
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Figure 19: Cost Model Inputs

Several parameters of the aqua farm investment have to be defined. The user is asked to insert some values
for the presented parameters and then proceed to the calculated analysis results. Several default values in
fields and visual help in the (i)nformation areas are provided for inexperienced users.
Production Model: The pre-built fish production model for the species to be cultivated is selected through a
drop down menu.
Maturity Time: The user can select the length of the period needed for each generation of species to reach a
mature state in order to be sold.
Aqua Farm Proximity to Shore: The user can define the proximity of the aqua farm to the closest shore. If
checked this parameter will trigger the addition of an auto-feeding machine to the aqua farm architecture.
The existance and use of an auto-feeding machine can save the aqua farmer a number of trips from shore to
aqua farm and the addition of such an equipment is proposed mostly in the case of an off-shore aqua farm
due to its economic / environmental benefits; gass cost per mile and gass emition. This action will also add a
critical expense for the acquirement of the specific machine to the equipment costs of the aqua farm
investment scenario. This is a yes/no option that does not quantify the distance of the aqua farm from the
shore. If the option box is checked then the model understands that the aqua farm is away from the shore.
The forementioned option acts solely as a trigger for the supply of an auto-feeding machine which is
necessary only if the aqua farm target location is substantially away from shore (off-shore).
Tax Rate: it is the rate that applies to the yearly profits of the aqua farm and will be used by the model in the
estimation of the taxes to be paid.
Discount Rate: This rate is used for the calculation of the net present values.
Price Inflation Rate: it is the base year inflation rate that is used for the estimation of the project's key
components' prices over the ten year period.
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Feed Price: The user should provide the model with the feed price cost per kg that he / she will approximately
be able to buy the feed for the cultivation of the targeted species.
Fry Price: The user has to provide the model with the fry price cost per kg that he / she will approximately be
able to buy the fry for the cultivation of the targeted species.
Selling Price: The user is expected to select a selling price for the mature species of each generation of species.
After the parameters definition the user is expected to click on the Perform estimation analysis button in
order to proceed to the generation of results.
3.2.3.3 GENERATED RESULTS
3.2.3.3.1 INVESTMENT PERFORMANCE INDICATORS

Figure 20: Cost model basic KPIs

Under the Indicators tab the user can find the results for the NPV and the IRR of this investment.
NPV: Net Present Value
IRR: Internal Rate of Return
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Figure 21: Financial results’ KPIs

In the financial results’ KPIs window, the user can find a plot of variables' values over the study's time span.
The variables calculated and presented are the following:
Expenses: The sum of production costs
Income: The Income of the Aqua Farm from its' main business activities
EBITDA: Earnings Before Interest Taxes Depreciation Amortization
EBIAT: Earnings Before Interest After Taxes
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Figure 22: Profit/Loss Chart

In this plot of Cumulative Profit / Loss over the study's time span the user can easily detect the break-even
point throughout the project.
3.2.3.3.4 YEARLY NET PROFIT MARGIN PLOT

Figure 23: Yearly net profit margin KPI
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With the visualization of the Yearly Net Profit Margin the analyst can easily understand how much impact
each new invested currency unit (e.g. 1€) has into profit.
3.2.3.3.5 TABLE VIEW

Figure 24: Cost model table view of results

In the Table View tab the user is provided with an overall overview of the model's calculated values.

3.2.3.4 SAVE / LOAD ANALYSIS
3.2.3.4.1 SAVE TO WORKSPACE
The user has the option to save analysis results by clicking on the Save in Workspace button. In the pop-up
window a right click on user's workspace creates a new folder. After the selection of the folder the user can
save the existing analysis. Afterwards, the user provides a name for the analysis and clicks on Save button.
The user can confirm that the analysis is saved and can close the pop-up window.
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Figure 25: Save To Workspace

3.2.3.4.2 RESET ANALYSIS FIELDS
In the case the user wants to load a previous analysis he / she must first reset the techno-economic analysis
tool fields by clicking the Reset button.The user should then see the following screen.

Figure 26: Reset Analysis Fields
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In order to load an analysis from workspace the user should click on the “Load analysis from Workspace”
button. If this button does not appear on the screen this means that the user has already generated an
estimation analysis and he / she should reset it following the instructions of the previous paragraph.

Figure 27: Load From Workspace

3.2.4 GEOANALYTICS PLATFORM OVERVIEW
The Geoanalytics Platform is a Web GIS solution that facilitates analysts and scientists to visualize and manage
geospatial information. Furthermore, it enables them to run complex analysis over an area of interest and
extract valuable information based on various factors. In the context of the Blue Economy VRE Cluster 2, the
Geoanalytics Platform is exploited to let scientists and investors employed in the aquafarm industry to
execute prediction algorithms regarding aquaculture efficiency and performance of an area, both in
production and financial terms.
A brief overview of the facilities that the platform provides, as well as a description of how these services
operate, will be presented in the following sections.
3.2.4.1 PROJECT MANAGEMENT & DECISION SUPPORT SYSTEM
The Geoanalytics Platform offers the ability to the users to create and maintain projects with various
authorization options. A project is defined as a set of geospatial datasets (layers) and a set of algorithms that
can be combined in order to produce new layers containing the results of an analysis. Shared projects can be
defined in which multiple users can collaborate and contribute their work. Furthermore, users can create
their own private projects in order to perform their work undistracted and there is also the ability to define
public projects that any user can access. The following figure presents the main page of the Geoanalytics
Platform in which users can see the projects that they are associated with.
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Figure 28: User Projects

During the project's creation phase, users select on the map the main area that they are interested to run a
geospatial analysis.

Figure 29: New project - Area of interest selection

Furthermore, they specify the layers that they want to take part in the project.
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Figure 30: New project - Layer selection

The user should also specify which users or group of users can have access to the project.

Figure 31: New Project – Authorization

And finally, a name and a description of the project should be filled in order this project to be easily
discoverable.
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Figure 32: New Project - General Information

As soon as a project is created or selected, the user is redirected to the decision support page in which the
layers that participate in the project can be visualized.

Figure 33: Layer Visualization
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Additionally, the user can execute an analysis function by selecting one of the available algorithms, specifying
an area and setting certain parameters.

Figure 34: Analysis execution - Area selection and algorithm parameters

As soon as the analysis gets executed, a new geospatial layer is generated that contains the analysis results.

Figure 35: Analysis results
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By clicking on a specific point on the map, a pop up is opening presenting the attribute values contained in
the shapes of this point.

Figure 36: Analysis results details

3.2.4.2 ADMINISTATOR FACILITIES
The administrator facilities include tools that enable VRE managers to import new datasets and algorithms
or configure the existing ones. As presented in the following screenshot, the layers that are available in a VRE
are listed and several actions can be performed such as edit the details of a layer, render it, permanently
delete it, edit its attributes or download it in the form of shapefile/geotiff.

Figure 37: Layer management - Layer listing
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Figure 38: Layer management - Layer editing

Furthermore, the user can change which attributes of a layer are visible and also change the label or the order
that they will be presented.

Figure 39: Layer management - Layer attribute editing

The user is also able to publish the layer to GeoNetwork/Catalogue and make its metadata available to the
public.
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Figure 40: Layer management - Geonetwork - Catalogue publishing

The tags of each layer are used in order to enrich search facilities and they can be edited by the admin tool.

Figure 41: Tag management
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In addition, VRE managers are able to upload a new layer style and assign it to a layer.

Figure 42: Style management - Styles listing

As displayed in the following screenshot, in order to define a new style, users may upload an xml file in sld
compatible format.

Figure 43: Style management - Style creation

The administration tools also offer the opportunity to import data of various formats. Figure 44 displays the
TSV importer in which users can select a TSV file, the geocode system that it references and the style of the
generated layer and import the data as a geospatial layer. TSV importer is helpful particularly for importing
data from statistical sources.
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Figure 44: Import data - TSV files

The WFS importer is reading from a WFS endpoint the layers that exist in that source and lists them to the
user. The administrator is then capable to select which layers he wants to import and store them in the
platform.

Figure 45: Import data - WFS source

Shapefile is a widely used format that is supported as input by the Geoanalytics Platform. The VRE manager
can upload a shapefile and make it available in his VRE.
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Figure 46: Import data - Shapefile import

The Geoanalytics Platform also supports raster layers in GeoTIFF format. Accordingly, to the shapefile import
the user can upload a GeoTIFF file, select a style for this layer and upload it to the platform.

Figure 47: Import data - GeoTIFF raster image import

Through the Users’ management tab, the administrator can inspect which users are active in the platform.
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Figure 48: User management

VRE managers are able to provide a new geospatial analysis algorithm by using the plugin management page.
Geospatial Analysis algorithms are Java classes that implement some specific interfaces in order to be
executed by the platform.

Figure 49: Analysis function management
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APPENDIX A. TERM OF USE & MEMBER SHIP POLICY
A.1 Term of Use & Membership Policy

[1]. Introduction
The Blue Economy VREs services are provided in the context of Horizon 2020 BlueBRIDGE project.
The Blue Economy VRE services are operated on D4Science infrastructure, which offers virtualized
computation, storage, network, data and software resources and is jointly operated by several BlueBRIDGE
consortium members.
The Blue Economy VRE services are powered by gCube software which is, in its majority, Free and Open
Source Software available separately. Other non-Free or Open Source Software may be operated in the
context of the Blue Economy VREs.
The Blue Economy VREs have been produced with the funding from the European Union’s Horizon 2020
research and innovation programme under the BlueBRIDGE project (Grant agreement No 675680).
The content of the Blue Economy VREs is the sole responsibility of the Consortium partners and cannot be
considered to reflect the views of the European Commission.
All software, services, data and information hosted within or provided by Blue Economy VRE are considered
research work in progress.
[2]. Disclaimer and Limit of Liability
Software, services, data and information accessible through the Blue Economy VREs are provided on an "as
is", "as available" and “on best effort” basis. The BlueBRIDGE Consortium acts in order to ensure, but does
not guarantee, the accuracy, completeness or authenticity of the information provided on the Blue Economy
VREs tools and services.
The BlueBRIDGE Consortium reserves the right to alter, limit or discontinue any part of the provided services
or tools at its discretion.
Under no circumstances shall the BlueBRIDGE Consortium be held liable for any loss, damage, liability or
expense suffered that is claimed to result from the use of software, services, information and data produced,
or delivered on this VRE, including without limitation, any fault, error, omission, interruption or delay.
The information is provided on the basis that users accessing the Blue Economy services and tools assume
responsibility for assessing their relevance, accuracy and suitability for application. By using those, VRE users
comprehend and accept that those are result of “work in progress” and thus potential mistakes, errors or
miscalculations could emerge at any point, despite the efforts performed by the providers of the services.
The BlueBRIDGE Consortium shall not be held responsible of the data uploaded and hosted by the
infrastructure, neither their content nor their rights. The BlueBRIDGE Consortium will not be responsible of
any issue regulating intellectual property rights infringement or illegal use of user's data.
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Blue Economy services, tools and related access to data are available through the instantiated Virtual
Research Environments (VREs). These VREs are dedicated to a specific Aquaculture SME (called VRE Owner),
for a specific period and a specific task. Only the authorized users can access data and services exposed
through these Blue Economy VREs.
There different levels of user authorization available are VRE Manager, VRE User, VRE Developer and VRE
Supporter and are described below:
• VRE Manager: has the right to grant access to other users and to assign roles. The acceptance of an
application issued by a user is solely under the responsibility of the VRE Manager that has to verify that
the user belongs to the community operating the VRE. A VRE Manager is appointed by the VRE Owner and
he/she is responsible for the proper operation of the VRE. Among VRE Manager’s duties are to have the
right to register/unregister datasets and make them available to all Users of the VRE.
• VRE User(s): can upload and manage data within dedicated VRE according to their authorization level.
They can use the tools and services within dedicated VRE as well as share with other users the results and
the outcomes of the services. VRE Users are members of the VRE Owner.
• VRE Developer(s): come from the BlueBRIDGE Consortium and/or the gCube Implementation Team. They
develop the services/tools that are made available in the VRE. They may be engaged by Support with the
approval of VRE Manager, for identifying and resolving VRE service issues.
• VRE Supporter(s): come from the BlueBRIDGE Consortium. They support the services/tools that are made
available in the VRE. They are responsible for the proper operation of the Blue Economy services and tools
as well as they provide any support to the VRE users if required.
[4]. Rights and Obligations
By accessing the Blue Economy VREs services you (the user) shall be deemed to accept these rights and
obligations:
•
•
•
•
•
•
•
•
•
•

You may use the VRE Workspace to store, retrieve, query, serve, and execute content that is owned,
licensed or lawfully obtained by you.
You may ask for support and further information to appointed VRE supporting individuals. While VRE
Owner requests are handled at priority, no guarantees are provided by the BlueBRIDGE consortium on
issue resolution or the timeframe that this may be achieved.
You may not, and under any circumstances, use the provided VRE services and tools in other purpose
than the one that access has been granted for and the purpose those has been implemented for.
You may not take any action that may prohibit or disrupt the operation of the VRE or the infrastructure
as a whole and you are requested to indicate when this may occur unintentionally by your actions.
You may not distribute, reproduce, publicly display, publicly perform, create derivative works, sell, or
provide access to unauthorized users or make use of this software in any way which violates this
Agreement.
You may not disassemble, reverse engineer, decompile, or in any way attempt to access the source code
or any readable version of it or allow anyone else to do so.
You may not modify, copy, duplicate, reproduce, license or sublicense the Software, or transfer or convey
the Software or a right in the Software to anyone else.
You may not rent, lease, lend or sublicense the Software.
You may not use the Software to create a product that competes with other Developer products.
You may place content to the Workspace only if (a) you created and own the rights to the content or you
have the owner’s express permission to post the content; and (b) the content does not infringe any other
person’s or entity’s rights (including the copyrights, trademarks, or privacy rights) or violate any
applicable laws, this Terms of Use, Privacy Policy, our Community Best Practices, or any other posted
policies.
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• In case you decide to share data/information with other Users on the D4Science Infrastructure, you
remain responsible for any “misusage” of the data by other Users.
• At any time, you may decide to unregister your data. All requests are immediately accepted and
operated by the BlueBRIDGE project within a reasonable amount of time.
• The D4Science Infrastructure will not otherwise move or distribute your data for any purpose, except
when required to do so by law.
• If the D4Science Infrastructure reasonably believes any of the Content violates the law, infringes or
misappropriates the rights of any third party, you will be notified and may request that such content be
removed from the Workspace or access to it be disabled. If you do not remove or disable access to the
Prohibited Content within ONE business day of our notice, the D4Science.org infrastructure manager
may remove or disable access to the Prohibited Content or suspend its access.
• The BlueBRIDGE project will make reasonable efforts to ensure that data is preserved. In the event of
hardware or software failures caused by failures to a hard drive or power supply, the BlueBRIDGE project
will make reasonable attempts to restore your data. No guarantee whatsoever is provided on the success
of your data recovery.
• The BlueBRIDGE project shall make reasonable efforts to insure the privacy and confidentiality of your
data.
• You cannot in any circumstance and for any use redistribute the data other users share with you or
copies thereof, lend and rent those data or copies thereof, sub-license rights in the data or copies
thereof.
• In the case that you obtain data that not belong to your VRE, you should stop immediately any access or
use of them and inform the BlueBRIDGE project and VRE Manager.
• You should provide the test data (datasets) before and during the development of the VRE related
services.
• You are responsible for evaluating VRE services and providing detailed feedback so as to assist improving
the related services at various stages of their development.
• By accessing the VRE services you automatically permit the use of appropriate data you provide to the
BlueBRIDGE project for the purposes of development global or large scale statistical models for
performance analysis and benchmarking.
• In case of intention of publication of scientific results or other experience based on BlueBRIDGE offerings
(VRE data, tools and services), you shall (a) make every effort to avoid disclosing confidential or sensitive
information regarding project’s work, plans and status, (b) make sure that you include sufficient
attribution to the project (as specified in attribution guidelines) and (c) request the approval of the
BlueBRIDGE Consortium before submission for publication.
• The BlueBRIDGE Consortium shall request the approval of the VRE owner (Aquaculture SMEs) for utilizing
their data or experience on the infrastructure so as to publish the research results in scientific journals
and make announcements on the conferences.
• You own the information you provide to the D4Science Infrastructure under this Agreement, and may
request its deletion at any time, unless you have shared information or content with others and they
have not deleted it, or it was copied or stored by other users. Additionally, you grant D4Science
Infrastructure a nonexclusive, irrevocable, worldwide, perpetual, unlimited, assignable, sublicenseable,
fully paid up and royalty-free right to us to copy, prepare derivative works of, improve, distribute,
publish, remove, retain, add, process, analyze, and use in any way now known or in the future
discovered, any information you explicitly share, directly or indirectly to D4Science Infrastructure,
including, but not limited to, any user generated content, ideas, concepts, techniques or data to the
services without any further consent, notice and/or compensation to you or to any third parties. Any
information you submit to us is at your own risk of loss as noted in the sections of this Agreement.
[5]. Copyright
The data and information made available through the Blue Economy VREs are intended to be accessed by
authorized users. Each published set of data is associated to a copyright license and a copyright holder may
be assigned to it. Unless otherwise specified, data provided by VRE owners are owned by the VRE owner and
secured under VRE owner’s access.
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Uploading data or software on Blue Economy VREs does not assume transfer of ownership of any intellectual
property rights to the BlueBRIDGE Consortium.
Resulting global or large scale statistical models built on top of VRE provided data are under the copyright of
VRE Service Provider.
Software provided behind the services of Blue Economy VRE follows individual providers copyright.
[6]. User Agreement
To use the services of the Blue Economy VREs, you declare that you comprehend and agree to commit to all
the terms of this “Terms of Use & Membership Policy” document.

D6.4 Blue Economy VRE Integrated Resources: Revised Version

Page 57 of 58

BlueBRIDGE – 675680

www.bluebridge-vres.eu

REFERENCES
[1] Farantatos, G.; Antzoulatos, G.; Kakaletris, G. (2016) Blue Economy VRE Specification. BlueBRIDGE
Deliverable D6.1.
[2] D6.2 Deliverable URL (https://support.d4science.org/projects/bluebridge/wiki/D_6_2)
[3] D6.2 Deliverable ticket (https://support.d4science.org/issues/658)
[4] D6.4 Deliverable URL (https://support.d4science.org/projects/bluebridge/wiki/D_6_4)
[5] D6.4 Deliverable ticket (https://support.d4science.org/issues/660)
[6] D4Science Infrastructure Ticketing System BlueBRIDGE
(https://support.d4science.org/projects/bluebridge)
[7] Blue Economy Datasets summary page
(https://support.d4science.org/projects/bluebridge/wiki/BlueEconomyDatasets)
[8] https://gcube.wiki.gcube-system.org/gcube/GeoNetwork_library
[9] Strategic Investment analysis and Scientific Planning/Alerting VRE Design
(https://support.d4science.org/projects/bluebridge/wiki/VRE_6_2_Specification_Revision#VREDesign)
[10] Blue Economy VRE Specification: Revised version (D6.3)
(https://support.d4science.org/projects/bluebridge/wiki/D_6_3)

D6.4 Blue Economy VRE Integrated Resources: Revised Version

Page 58 of 58

