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PROJECT SUMMARY

The internet of things (loT) has a revolutionary potential. A smart web of sensors, actuators,
cameras, robots, drones and other connected devices allows for an unprecedented level of
control and automated decision-making. The project Internet of Food & Farm 2020 (loF2020)
explores the potential of loT-technologies for the European food and farming industry.

The goal is ambitious: to make precision farming a reality and to take a vital step towards a more
sustainable food value chain. With the help of loT technologies higher yields and better-quality produce
are within reach. Pesticide and fertilizer use will drop and overall efficiency is optimized. loT technologies
also enable better traceability of food, leading to increased food safety.

Nineteen use-cases organised around five trials (arable, dairy, fruits, meat and vegetables) develop,
test and demonstrate loT technologies in an operational farm environment all over Europe, with the first
results expected in the first quarter of 2018.

IoF2020 uses a lean multi-actor approach focusing on user acceptability, stakeholder engagement and
the development of sustainable business models. 10F2020 aims to increase the economic viability and
market share of developed technologies, while bringing end-users’ and farmers’ adoption of these
technological solutions to the next stage. The aim of IoF2020 is to build a lasting innovation ecosystem
that fosters the uptake of IoT technologies. Therefore, key stakeholders along the food value chain are
involved in 10F2020, together with technology service providers, software companies and academic
research institutions.

Led by the Wageningen University and Research (WUR), the 70+ members consortium includes
partners from agriculture and ICT sectors, and uses open source technology provided by other initiatives
(e.g. FIWARE). IoF2020 is part of Horizon2020 Industrial Leadership and is supported by the European
Commission with a budget of €30 million.
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EXECUTIVE SUMMARY

Deliverable D3.12 represents a catalogue of loT components, with the objective of supporting initially
the loF2020 use cases, and later a wide audience of loT users and providers, in identifying and re-using
components that were successfully developed, integrated, deployed and validated. The Deliverable 3.12
comes from the effort of developing a platform to show the use cases in a structured and interactive
way, and to present the reusable components across them. Reusable components occur in the form of
loT products, platforms and software that are being used to solve problems in different use cases.

The ‘catalogue of 10T (reusable) components’ is aimed especially at 0T users (particularly at advisors
working close to the farmers) and technology providers/integrators of l1oT solutions. The catalogue is
intended to include all the features as to allow users to access the information in order to identify and
choose (reusable) components for their applications/projects.

The ‘catalogue of 10T (reusable) components’ enables to showcase the results of two WP3 objectives:

e Identify common platform APls and generate common information models, context adaptors
and components, which can be integrated into different IoF2020 use cases;

e Facilitate identification, coordination and realisation of synergies in use cases. Identify and/or
develop platform and loT device related common components relevant for several use cases in
WP2.

Instead of developing a platform from scratch, it was chosen to use and improve the already existing
loT-Catalogue (available at ). The loT-Catalogue is a result of the H2020
research project WAZIUP, where it was used to present its use cases. The loT-Catalogue is a web-
based catalogue for Internet-of-Things (IoT) solutions. It brings IoT users and technology providers
together, from the domain needs to IoT products (and back) via validated solutions with components,
assembly guides, and more.

In IoF2020, the IoT Catalogue is being exploited to be a public website that showcases the technology
dimension of the Use Cases. For this, it has a dynamic interface that shows what composes a use case
and how they are linked together, by showing its Domain, Value propositions, ICT Problems, functions,
target, and used solutions.

IoF2020 had more demanding needs in terms of the use case information than what was present in the
already existing version of loT-Catalogue. Therefore, the loT-Catalogue was improved in [oF2020 to
provide new capabilities that meet the new requirements. The Use Case interface follows a new
modelling approach to accurately represent this new Use Cases information, supporting this new
dynamic interface.

At the date of release of this document, 15 out of the initial 19 use cases are publicly available in the
loT-Catalogue of reusable components. For a use case to be public, it goes through a well-defined
process of feedback and approval which ensures that the available information is updated, depicts the
current status of the use case, and that no confidential information is made public. This feedback
process is supported by a private version of the loT-Catalogue, which is protected with password, only
accessible within the consortium, to support the interactions of the use case partners and the loT-
Catalogue team. Due to the complexity of the information within the use cases, it was expected that the
use cases were made publicly available at different times. This is an ongoing process, of collecting,
approving and publicising information for the project’s use cases.
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TERMINOLOGY

The loT-Catalogue is based on some concepts that define how information is presented to the users.

And they are the following:

Case Studies

Value Propositions

ICT Problems

Validations

Components

Products

Platforms

Libraries

Learning

Region

Place

Show a real utilization of a technology to solve a real problem.

Domain specific added value represented by the loT solution.

This is an Information and Communication Technologies problems, so
it depicts anything solved by a technological solution.

Describes if the solution works in real world, i.e. the solution was tested
by real people.

Components have intrinsic characteristics and are used to characterise
the device. This can be a software module, an electronic component,
etc. Devices help to reach the desired solution/function.

A Product can be a product by itself or composed by components.
Product help to reach the desired solution/function.

This is how the digital data can be showed and allows to access
information from anywhere.

Libraries are a collection of code that makes it easy for users to interface
any type of device. Libraries facilitate how users interact with hardware
and manipulating data.

It is set up as a series of steps that progress through levels of difficulty
and understanding.

Represents the geographical area where a use case applies.

It is the location where a use case is being deployed, depicting is
individual characteristics.
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1. INTRODUCTION

1.1.WHAT IS THE IOT-CATALOGUE?

The loT-Catalogue is a web-based catalogue for Internet-of-Things (loT) solutions, available at
. The loT-Catalogue brings IoT users and technology providers together, from the domain
needs to loT products (and back) via validated solutions with components, assembly guides, and more.

The loT Catalogue offers specifically the following features to two target groups:

loT Users: Technology Providers:

* Information about domain specific problems | ¢ Access to the list of components that compose a
that benefit from loT Technologies product

* Understand which loT functionalities create | * Get guidance on how to assemble a product

added-value to the end-users )
» Compare prices between stores

» Explore Real-World loT Solutions ) ) -
» Match products with loT functionalities

Each use case is characterised in terms of value propositions, ICT problems, functions, targets and
domains. This characterisation is part of the validation, which includes information about places where
that occurs, who was the responsible and the team, photos (it can be showing the assembly process
and so on) and the products were used to address the problem.

The loT-Catalogue shows value propositions, in an effort to bring together the needs from the loT and
the application domains, highlighting the added value to the company/user. In addition, it shows ICT
problems in easy to understand terms, describing issues needing a technological solution, i.e. different
kind of functions needed to get the problems solved, where they will be applied and domain depicting
its area of interest.

Validation is a key aspect of the work and showcases that the presented solution works in the real world.
This mean the solutions were tested by actual stakeholders.

1.2.WORK CONTEXT

loT-Catalogue Use Case functionality is one of the improvements done in the context of Task 3.3: Smart
Agri-food Open Platforms. This task will specify and develop common smart agri-food Open Platform
components that could potentially be applied and integrated as part of Open Platforms utilized in the
implementation of the different use cases.

loT-Catalogue address the objective created on the Description of Action: “loF2020 will provide a
catalogue of reusable system components, which can be integrated in the IoT systems of multiple use
cases of the project, and beyond to support large-scale take-up. It is a concrete repository that goes
much beyond a checklist and includes practical guidelines and implementation tools. The catalogue is
structured based on the 10F2020 Reference Architecture in order to support systematic reuse. It will
include as much as possible existing components from previous and running projects and (open source)
initiatives, including FIWARE, Flspace, CRYSTAL, SOFIA, EPCIS, and also commercial systems like
365FarmNet, SigFox, among others. If needed, the components will be adapted to the specific
requirements of the involved end-users to bring them to new levels of interoperability and fitness for
use.” as a web-based tool, that provides a information about the reusable components, by showing on
which use cases they are being used, what they provide, and how and for what they are being reusable.
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1.3.10F2020 INFORMATION @ IOT-CATALOGUE

At the date of release of this document, 15 out of the initial 19 use cases are publicly available in the
loT-Catalogue. For a use case to be public, it goes through a well-defined process of feedback and
approval, which ensures that the available information is updated, depicts the current status of the use
cases, and that no confidential information was made public.

The loT-Catalogue is a tool, that makes available to the outside world, a set of work done across several
activities in the project, and makes them together in a way to proper describe in an interactive way what
is a use case, and the components being reused across them.

In the following two sub-chapters, the source of information used as baseline to loT-Catalogue is
identified, and the process of feedback and approval is described.

Data Sources

The loT-Catalogue presents a set of information that is the aggregation of the complementary work
packages of l0F2020. In the following bullets, there is detail per work package about the most relevant
outcomes, in terms of deliverables that were used for inserting the information in the loT-Catalogue, and
the detail of where that information relates to the loT-Catalogue.

e WP2: D2.2 Trial Implementation Plan: this deliverable includes a detailed plan for
implementation of each trial and individual use-cases outlining “Who does what, when and
how?” to the tiniest detail. The plan was developed on Trial and Use-Case level and includes:
definition of the exact areas/facilities of deployment, technical requirements (number of devices,
data storage space, etc.). D2.3 Installation, Customization and Integration report. According to
pre-defined templates, this ICl Report was delivered by all use cases, compiled and publish as
a joint ICl report. It describes the installation process customization and integration steps taken,
and arisen issues and the way they were solved.

o Taking in account the D2.2 and D2.3 have the detailed information about the
deployment site, the installation process at a Trial and Use Case level, it allowed to get
information to be used in the loT Catalogue like components used in each use case,
Value propositions, ICT Problems, Entities involved in the process, deployment sites
and photos.

e WP3: D3.9 Progress Report on Synergy Analysis, Decisions and Coordination of Work (Excel
result of the analysis): All use cases are analysed for synergetic developments and decisions
by the PIB. Related synergies and decisions were documented and communicated in the scope
of this deliverable.

o The synergy analysis provides information about each use case taking into account
categorization and loT Function, allowing the loT Catalogue to be fed in terms of IoT
Function, target and domains.

o WP4: D4.1 KPI Catalogue for Each Use Case: This deliverable lists all KPIs and variables
measured regarding its business impact and shows the value network characteristics of each
use case. This might be a valuable source for other companies in these fields to assess their
performance and enhance the understanding of market potentials.

o The Business impact is a valuable information to be used in the IoT Catalogue as a
Value Proposition.

Additionally, the loT-Catalogue includes relations between Value Proposition and ICT, taking into
account all the deliverables analysed, identifies which products (aggregate products if needed) address
certain ICT Product, extrapolates some Value Propositions/ICT Problems and identifies different
validations taking in account if there are different sensors in each deployment site. All this information
is being represented as described in ANNEX 2 and this structure was made take in account the loT
Catalogue characteristic and the needs to show use cases.
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Use Case Information Dataflow

loT-Catalogue has a very strict approval process for having use cases’ information public. This is to
ensure quality of information, because the use case partners responsible for the deployments do the
final check on the information, and to protect them from confidential information to be made public. The
main objective of this process is to guarantee the catalogue always contains updated information for
each use case.

To tackle this, it was created a private and internal version of the loT-Catalogue for members of the
consortium only, which allows interaction between the use case responsible and the information on the
loT-Catalogue, allowing a feedback process to be made, which ended on an explicit authorization on
the information made publicly available. This flow can be seen in the next diagram:

Use Case loT-Catalogue
. . .I'Cé;
Analysis Private bacy

Explicit
i g Use Case

Team

Approval

Process Authorizations

loT-Catalogue
Public

Figure 1: Data Workflow
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2. 10F2020 @ IOT-CATALOGUE

Instead of developing a platform from scratch, it was chosen to use and improve the already existing
loT-Catalogue (available at ). The loT-Catalogue was started and is a
result of the H2020 research project WAZIUP, which was already used to present the use cases from
the project.

In 10F2020, the loT Catalogue is being exploited to be a public website to showcase the technology
dimension of the Use Cases. For this, it has a dynamic interface that shows what composes a use case
and how they are linked together, by showing its Domain, Value propositions, ICT Problems, functions,
target, and used solutions.

IoF2020 had more demanding needs in terms of the use case information than what was present in the
already existing version of loT-Catalogue. So, the loT-Catalogue was improved in l0F2020 by
implementing new capabilities to meet the new requirements. The Use Case interface follows a new
modelling approach to accurately represent this new use cases information, supporting all this new
dynamic interface.

The loT-Catalogue is a web-based catalogue for Internet-of-Things (loT) solutions. It brings IoT users
and technology providers together, from the domain needs to IoT products (and back) via validated
solutions with components, assembly guides, and more.

The IoT Catalogue offers the following specific features to these two target groups:

loT Users: Technology Providers:

* Information about domain specific problems | ¢ Access to the list of components that compose a
that benefit from loT Technologies product

* Understand which loT functionalities create | * Get guidance on how to assemble a product

added-value to the end-users )
» Compare prices between stores

» Explore Real-World loT Solutions ) ) -
» Match products with loT functionalities

Each use case is characterised in terms of value propositions, ICT problems, functions, targets and
domains. This characterisation is part of the validation, which includes information about places where
that occurs, who was the responsible and the team, photos (it can be showing the assembly process
and so on) and the products which solve the real problem.

The loT catalogue shows value propositions, in an effort to bring together the needs from the loT and
the application domains, it highlights the added value to the company/user. In addition, it shows ICT
problems in easy to understand terms, describing issues needing a technological solution, i.e. different
kind of functions needed to get the problems solved, where they will be applied and domain depicting
its area of interest.

Validation is a key aspect of the work and showcases the presented solution works in the real world.
This mean the solutions were tested by actual stakeholders.

The current chapter is divided in three sections:

e 10F2020 Landing page: It is the entry point for the 10F2020 Use Cases, showing an overview
with some statistics about all use cases and reusable components;

e Case Studies Statistics: It shows the detailed statistics about the information available in the
loT-Catalogue;

e Reusable components: It demonstrates where and how the IoT Catalogue shows the reusable
components.
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2.1.10F2020 LANDING PAGE

This landing Page about Io0F2020" has a short summary about the [0F2020 project in the bottom, the
available trials (1), the use cases with brief introduction of each one (2), statistics (3) and a list with the
most reused components (4), as shown in the next picture.
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Figure 2: IoF2020 Landing Page.
Each section on the page shows the following:
1. 1oF2020 trial selector. It has five options: Arable, Dairy, Fruit, Vegetables and Meat. It also has

a shortcut to view or hide all. Depending on the selection, the following options change to reflect
the current selection;

1 https://www.iot-catalogue.com/usecases/loF2020
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2. All the use cases according to the trials selected. It is possible to go directly to the use case

clicking in the card;

3. Statistics about solutions, validations, places, value propositions, ICT problems and products

according to the chosen trials;

4. Alist with how many times the component was reused.

Selecting only one option (trial), the information will be changed accordingly as we can see in the figure
below. This shows how dynamic the landing page is.

I @ Dairy

loF2020 Project Case Studies

Farm Machine Interoperability
One of the biggest problems farmers face is the

interoperability of farming equipment due to
different digital standards. This lack of

Within-field Management Zoning

In Europe, arable farming faces increasing
requirements and challenges when it comes to
resource efficiency, environmental protection,

Statistics
35 12
Solutions Valldations
Component by use case

Innovative free field mapping solution for entire
ficultural holding allowing the of...

Lo gotn B Pator K Gluasa 1

Sigfox & BLE Wireless Radio...
This placeholder product aim is to send data to the
Cloud

G €2 €& 8

]

,.23455

C Fruit

@ Vegetables

Precision Crop Manag:

Nitrogen and water availability are the two main
limiting factors in wheat production. By ulilizing
sensor data embedded in a low-power, long-

12 25
Places Valse Propositions

Farm Gateway Placeholder

Collects data from sensors and sends it to Cloud

 Product [l Radio ) Bridge Il + 1]

'y

ITPhotonics poliSPEC NIR Sensor

Using its built-in GPS and Near InfraRed Sensor,
ITPhotonics poliSPEC NIR Sensor can be utilised...

 Product [l sersor [ Location Jf 43

View all

3 Meat

4 Case Studies A

Soya Protein Management

Most plant based proteins are derived from the
soya bean. Currently, the EU imports around 32
million tons of soya (mainly as processed soya

Raspberry Pi 3 Model B

-

GF Instruments CMD-DUO...

GF CMD-DUO El
Conductivity Meter uses an electromagnatic...

GO € €2 €2 BN

Figure 3: IoF2020 Landing page with Arable option selected.

If all options are selected, all case studies will appear in the IoF2020 landing page.
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7" loF2020 Project Case Studies

Added-Value Weeding Data

When growing organic vegetables, weeding
represents one of the most important and
frequent activities to control both the quality of

Chain-Integrated Greenhouse Production

loT is about connecting systems so as to enable
an integrated, multidimensional view of farming
activities and allowing a deeper understanding of

Farm Machine Interoperability

One of the biggest problems farmers face is the
interoperability of farming equipment due to
different digital standards. This lack of

Happy Cow

The adoption of technology in the European dairy
farming sector lags behind compared to other
farming sub-sectors: less than 20% of all dairy

Meat Transparency and Traceability

Today food is all about communication.
Consumers want to know what they are eating: is
it healthy, safe, fresh, organic and locally

Precision Crop Mar it

Nitrogen and water availability are the two main
limiting factors in wheat production. By utilizing
sensor data embedded in a low-power, long-

Within-field Management Zoning

In Europe, arable farming faces increasing
requirements and challenges when it comes to
resource efficiency, environmental protection,

Automated Olive Chain

The EU is the largest producer (accounting for
almost three quarters) and consumer (accounting
for almost twe thirds) of olive oil in the world. In

City Farming Leafy Vegetables

Consumer tolerance for dirt, insects and other
unwanted ingredients is almost zero. This is
especially true for leafy vegetables used in

Fresh Table Grapes Chain

Table grapes are economically important
products in the Mediterranean basin. The value
of table grapes, more than any other crop,

Herdsman+

Precision Livestock Farming (PLF) has the
potential to address societal concerns related to
animal welfare, lower the environmental burden

Pig Farm Management

The demands for sustainable production in the
competitive pig farming industry can only be met
when the whole production chain from farm to

Remote Milk Quality

Central milk and dairy testing laboratories use
InfraRed (IR) analyses instruments to analyse
milk compesition and quality. However, it is a

Figure 4: loF2020 case studies.

19 Case Studies ~

Big Wine Optimisation

The EU is the most important producer of wine in
the world in terms of value. The sector consists
of more than 2.4 million vine growers, in small

Enhanced Quality Certification System

The EU quality certification system and protected
designation of crigin (PDO) is a powerful tool to
protect the quality of EU products, especially in

Grazing Cow Monitor

The awareness of the potential negative impact
of livestock farming on bath the environment and
animal welfare is rising in Europe. Dairy

Intelligent Fruit Logistics

Returnable Transport ltems (RTI) for packaging
and transporting fresh produce play a crucial role
in getting fruit from the farm to the consumer’s

Poultry Chain Management

This use-case intends to improve the
performance of poultry production chain
processes through IoT driven technologies. The

Soya Protein Management

Most plant based proteins are derived from the
soya bean. Currently, the EU imports around 32
million tons of soya (mainly as processed soya

The following statistics are available (the figure shows statistic for all trials):

Statistics -~
181 53 75 104 73 193
Solutions Validations Flaces Value Propositions. ICT Problems Components
Figure 5: loF2020 statistics.
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We also have a list with the most reused products in IoF2020 use cases at the bottom of the page.

Component by use case 193 Components A

365FarmNet Davis Vantage Pro 2 Hetsens IlataoSanse 20

Innovative free field mapping solution for entire Davis Vantage Pro 2 has a wide range of climate M 2.0 is a weather station which
ricultural holding allowing the itof... sensors and wireless communication. meaiunsandiﬂmmllsdaialm sensors (for,..

Lo L Product L oers)

Farm Gateway Placeholder FIWARE - Backend Device...

Collects data from sensors and sends it to Cloud The IDAS [ is an imy n of the Akkerweb compiles all the farm information in one

Back Device M. GE, tot.. central geo-platiorm and this is a unique service...,
CFiatom

«23458,,. 38 »

Figure 6: loF2020 Component by use case sorted by “most reused component”.

2.2.USE CASE STATISTICS

Statistics are the easiest way to show the type and number of information available in the loT-Catalogue.
Statistics allow users to get a quick overview about what is being studied in all the loF2020 Use Cases
available.

Table 1 shows how many validations, places, value proposition, ICT problem and products exist in all
loF2020 case studies?.

Table 1: IoF2020 Statistics.

loF2020
Case 53 78 104 73 193
Studies

In Table 2, the case studies are divided in the different trials, to get a different view.

2 Since the loT-Catalogue is a web-based tool in constant evolution, the live numbers can be different.
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Table 2: Statistics about each trial.

Arable
Dairy 23 6 10 14 7 26
Fruit 47 14 25 18 20 48
Vegetables 41 10 15 23 16 51
Meat 35 11 15 33 29 39

In Table 3, trials were divided in case studies individually and now we have statistics about each one.

Table 3: List of the actual use cases available in loT Catalogue.

1.1-Within-field Management

Zoning
‘%; 1.2-Precision Crop Management 1 1 1 3 13 13 8
< 1.3-Soya Protein Management 2 4 5 6 10 11 8
1.4-Farm Machine Interoperability 4 5 7 7 25 19 18
2.1-Grazing Cow Monitor 1 1 2 2 7 5
2 2.2-Happy Cow 4 1 4 4 4 6 6
S 2.3Herdsman+ 2 3 3 3 15 3 5
2.4-Remote Milk Quality 1 1 1 1 3 5 5
3.1-Fresh Table Grapes Chain 2 5 5) 7 18 7 13
= 3.2-Big Wine Optimisation 1 2 2 5 17 8 11
L 3.3-Automated Olive Chain 2 6 2 12 14 7 10
3.4-Intelligent Fruit Logistics 7 >7000 30 >7000 5 3 11
@ 4 1-City Farming Leafy Vegetables 1 1 2 2 12 8 9
o) .
% g.r%-g]r;?ilg;llntegrated Greenhouse 1 6 3 10 29 7 16
= 4.3-Added-Value Weeding Data 2 2 2 2 8 5 7
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4.4-Enhanced Quality Certification

System

5.1-Pig Farm Management 2 7 6 7 25 12 17
“g 5.2-Poultry Chain Management 1 3 5 13 7 16
=

5.3-Meafc. Transparency  and 1 1 3 3 1 17 8

Traceability

2.3.REUSABILITY

A single component can be used to solve problems among several use cases. For example, the weather
data obtained from a meteorological station (Davis Vantage Pro) can be useful for a use case dedicated
to arable and a use case dedicated to fruit. Knowing that a component is being reused is useful to find
other entities working or developing projects with needs similar to yours, allowing the cooperation
between several entities with similar interests. This information, which is often hard to obtain, is modelled
and provided by the loT Catalogue.

lIoF2020 Reusable Components

In 1oF2020, there are 19 use cases characterized by five different trials; each use case contains several
components to solve the problem proposed, and in some cases a component is used among different
use cases and trials of loF2020. Figure 7 shows the number of reusable components according to the
number of use cases.

Reused Components

Number of Components
w B &G B8 &k 8

o

. — — —
3

4 5 6
Number of Use Cases

Figure 7: Number of Components reused on use cases.

A component can be reused among different use cases from the same trial or from different trials. For
example, a ground sensor (ECH20 5TE Ground Sensor) is used on Automated Olive Chain and on
Fresh Table Grapes Chain, which are two use cases from the same trial (Fruit). This indicates that this
component has a specific purpose. However, a platform used for big data analysis (FIVWARE - BigData
Analysis - Cosmos) is used on Chain Integrated Greenhouse production and Precision Crop
Management, two use cases from different trials (Vegetables and Arable). In this case, this component
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has a more generic purpose. The following Table 4 gives information about which components belong
to different use cases from the same and different trials.

Table 4: Reused components in the same and in different trials.

20

D a0~ WON
= A a N O

BN © EEN ©

Reused Components on loT Catalogue

In this section, it will be showed how the reusable components are presented in the loT Catalogue. To
make this happen, it was necessary to model all information based on the identified data sources
presented at the introduction, which results in the data model in the ANNEX 2.

The loT Catalogue shows where the reusable components are used on:

e Products

e Components

e Value Propositions

e |CT Problems

e Platforms

e [0F2020 Landing Page

Products

Products page has a bar called “Used on” which demonstrates in which use cases the product is being
used.
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HOME > PRODUCTS > AFIMILK SILENT HERDSMAN

Pending authorization from source to the use of the full data

i

LT

© Used on

# Components

Herdsman+

Precision Livestock Farming (PLF) has the
potential to address societal concerns related fo
animal welfare. lower the environmental burden...

 ioF2020 | air |

Afimilk Silent Herdsman

Each animal is fitted with a smart neck collar, which monitors its heat expression and health round-the-clock and
transmits the data wirelessly to your PC, laptop, mobile or tablet.

Types

Domain @)

Measurements (2]
predict Loy v

Target cac

y -

%1 Case Study ¥ 1 Problem A

Measure Animal Behaviour

| cow ) Fecuty J{ Heam [ aing ) Locsion ) Auminaion Jf 2]

Figure 8: Products “Used On” bar, showing where it’s being used.

Components

The Components page is very similar to the previous page showed and it has a bar called “Used on”,
which demonstrates in which use cases the component is being used.

HOME > COMPONMENTS = HYDREON RAIN GAUGE (RG-11)

2 Used on

Precision Crop Management

Nitrogen and water availability are the two main
limiting factors in wheat production. By utilizing
sensor data embedded in a low-power, long-ran_, |

Hydreon Rain Gauge (RG-11)

Manufacturer Hydreon Corporation

Types

Measurements Precipitation

Support

% 4 Case Study ¥ 1 Problem A

Case Studies Problems

Measure Weather Conditions

L0 Eniomons [ iy K tomprars B Procotaen|

Figure 9: Components “Used On” bar, showing where it's being used.

Value Proposition

Value Proposition page also has a bar called “Used on” which demonstrates in which use cases the

Value Proposition is being applied.
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HOME > VALUE PROPOSITIONS > IMPROVE GRAPE QUALITY

it Improve Grape Quality

® Characterization 4Tags A~

Value Proposition Category:
Value Proposition Dimension: (ZZ0T

Domain: {77
Target:

‘o Used on 1 Case Study % 1 Problem A

Fresh Table Grapes Chain

Table grapes are economically important products
in the Mediterranean basin. The value of table
grapes, more than any other crop, depends on.1,

cGacma

@ ICT Problems 8 Problems v

Figure 10: Value Proposition “Used On” bar, showing where it’s being used.

ICT Problem

ICT Problem page also has a bar called “Used On” that shows where the ICT Problem is being used.
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HOME = ICT PROBLEMS = ACTUATE ON IRRIGATION SYSTEM

4 Actuate on Irrigation System

@ Characterization

loT Funetion:

V" Used on

Automated Olive Chain

The EU is the largest preducer (accounting for
almost three quarters) and consumer {accounting
for almost two thirds) of olive oil in the world.

L ovzozo L hgiciure B o

Fresh Table Grapes Chain

Table grapes are economically important
praducts in the Mediterranean basin. The value of
table grapes, more than any other crop, depe..

L crzczo g L P

City Farming Leafy Vegetables
Consumer tolerance for dint, insects and other
unwanted ingredients is almost zero. This is
especially true for leafy vegetables . used

¥ Products

Hispatec Datalogger Placeholder

Actuate on Irrigation System

Actuate on Irrigation System

Actuate on Irrigation System

1Tag ~

% 3 Case Studies % 1 Prodlem A

¢,,

Figure 11: ICT Problem “Used On” bar, showing where it's being used.

Platforms

Platform page has a bar called “Used on” which contains the use cases where it is being used.

D3.12 - 1oF2020 Reference Catalogue for the reuse of Open Platforms

3 Products A
Name w
’ QA
[
&

Priva Compact Synelixis SynField Datalogger

Priva Gompact process P P the SynField D jer is a clowd-based,
perfect basic controls for climate and water dosa... sensor-logaing ecosystem. The ecosystem...
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HOME = PLATFORMS = 385FARMMNET

Pending authorization from source to the use of the full data

365FarmNet

Innovative free field mapping solution for entire agricultural holding allowing the management of agriculiural
business from manufacturers to every branch of the industry. Basic functions: general inventory management,

operation-specific basic weather, graphic map of your holding, ir ive annual
documentation function, aerial views of your fields, The application data for farmers can be simply and
automatically entered into the software. Information on current seed and plant
products is always up-to-date.
Types

w e Shar
Tags Data Algorithm

Targe
Wobsite

7 Used on ‘% 6 Case Studies ¥ 21 Problems ~
Case Studies Problems
Herdsman+ Measure Animal Behaviour
Pracison Liuesiocke Farning (PLF) has the G &n an Lrumcein I 2

potential to address societal concemns related to
animal welfare, lower the environmental burden...

Control Feed Management
[ cov ) Weiant |

Contral Milk Production

I @ GO GEE 5 GIE

Measure Milk Quality

Lo I s I e B Laces [ Gty B ot R remprar

Share Acquired Farming Data

Cloud Data
Farm Machine Interoperability Share Data with Stakeholders
Cne of the biggest problems farmers face is the Cloud Data

i jlity of farming 1 due to

different  digital standards. This lack

Generate Reports and Field Maps

Measure Soybean Protein

Now riafs

Monitor Yield

Measure Weather Conditions

Pt m

Monitor Soil Moisture

acmd

Figure 12: Platform “Used On” bar, showing where it's being used.
10F2020 Landing Page

[oF2020 Landing page, apart from having all information about the use cases, has a bar called
“Component by use case” which sorts the reusable component in a descend form.
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" loF2020 Project Case Studies

@ S m el

19 Case Studies v

@ Statistics

" Component by use case 179 Products A

e

e -]
365FarmNet Davis Vantage Pro 2 Netsens MeteoSense 2.0
Innovative free field mapping solution for entire Davis Vantage Pro 2 has a wide range of climate MNetsens MetecSense 2.0 = a weather station
agricultural holding allowing the management of._. sensors and wireless communication. which recelves and transmits data from sensors..
@ Lorrs [ -4}
Hanting 010 - AR South g seazer o dones ?
- ioa I — I = o
Ag Leader SMS Software Akkerweb FIWARE - Backend Device...
Ag Leader SMS Scitware helps you to take data Akkerweb complies all the farm informaticn in one The IDAS companent is an implementation of the
from vour field and twrm it into smarn managemen.,. central geo-platiorm and this s a unique senvice. ., Backend Device Management GE, according 1o....

« 2 3 4 5 6 .. 30 =

Figure 13: Bar showing the most reused products.
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3. CONCLUSION

This deliverable has demonstrated a platform capable to produce and share information about synergies
analysis supported by loF2020 Use Cases and reusable components. Since developing a platform from
scratch would require unreasonable effort, it was chosen to use and improve the already existing loT-
Catalogue, which was started as a result of the H2020 research project WAZIUP.

The loT-Catalogue is being exploited to be a public website to showcase the technology dimension of
the Use Cases. Therefore, it was demonstrated in this document which pages are available in the loT-
Catalogue and which information is showed and combined from different sources in order to produce
useful information.

It was demonstrated that the IoT-Catalogue is an interactive tool with dynamic pages allowing the
interaction with the user. For example, it is possible to see a list with the most reused components for
the use cases related with a specific trial.

Information from WP2, WP3 and WP4 was the foundation of the input presented in the loT-Catalogue,
mainly from D2.2 Trial implementation plan, D2.3 Installation, Customization and integration reports,
from D3.9 Synergy Analysis and from D4.1 KPI Catalogue. Based on the characterization of the use
case and its validation, one can understand how each component can relate to each other and even
how this relation can be improved in order to process information in a more efficient way and also to
produce a better output to the people consulting it.

This document showed how the reusable components are presented in IoT Catalogue, where it is
necessary to model all information related to the use case in a strategic way, and to make it easier to
identify how many and where the components were used.

The IoT Catalogue shows where the reusable components are used on:
e Products
e Components
o Value Propositions
e |CT Problems
e Platforms
e |0oF2020 Landing Page

The loT Catalogue, supported by the information provided by loF2020, provides an interactive interface
which allows a person with no technical background to find a solution for his needs. For example, an
olive oil producer can use the loT Catalogue to find suitable products to reduce CO2 emissions related
with his activity.

Annex 1 provides a user manual to the loT Catalogue, with more details about which pages are available
and the type of data associated with each one, and also instructions to the user to use the loT Catalogue.

3.1.FUTURE WORK

The loT Catalogue was improved in loF2020 to get new functionalities. This is an ongoing process, with
new requirements emerging and the addition of new use cases to the project. Due to these upcoming
requirements of the project, a plan was made with the intention to extend the loT Catalogue with the
purpose to meet the new needs. Therefore, there is future work in the context of loF2020 to be done on
loT Catalogue:

e KPI: loT Catalogue will also be extended to support KPI information coming from WP4, the
following mock-up shows the design of this new feature.
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Figure 14: KPI Mock-up.

e Open Call Use Cases: The project’s new use cases, coming from the Open Call, will go through
the same process as the initial ones, and will also be present in the loT Catalogue.

e Best Practice: Synergy analysis task will create a set of best practices for the technology used
by the use cases; the 10T Catalogue will provide attractive and interactive guidelines to the end
users.

e Region Explorer: One of the key aspects in the agri-food domain is the solutions being tailored
for specific regions, because the conditions change. It is planned to have an explorer of the
regions for the users to be able to find the correct use cases, for conditions that match their
needs.

e Standards: Agri-food world has its foundations on the usage of Standards. It is planned to add
the information about standards usage to the use cases, and a proper way to showcase them
to the audience.

e Security: Will include Security methodologies to support users in implementing more secure
solutions, detailing steps needed to identify any potential failure.

e Admin: Admin will allow external users to insert, update and delete information that could be
related to a use case or not. That also includes creating a use case from scratch with all the
dependencies that it needs.
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ﬂ 1 Product Dehumidification .
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Figure 15: Admin Interface.

D3.12 - 1oF2020 Reference Catalogue for the reuse of Open Platforms 25/57



e
ISF

Additionally, outside of the loF2020 World, the loT-Catalogue is being explored as a tool to showcase
the use cases of The loT European Large-Scale Pilots Programme, that includes the innovation
consortia that are collaborating to foster the deployment of Internet of Things (loT) solutions in Europe
through integration of advanced loT technologies across the value chain, demonstration of multiple loT
applications at scale and in a usage context, and as close as possible to operational conditions.

Work is already in place with the following projects:

ACTIVAGE (ACTivating InnoVative loT smart living environments for AGEing well) brings
together 48 partners from 9 European countries with the objectives to build the first European
loT ecosystem across 9 Deployment Sites (DS) in seven European countries, reusing and
scaling up underlying open and proprietary loT platforms, technologies and standards, and
integrating new interfaces needed to provide interoperability across these heterogeneous
platforms, that will enable the deployment and operation at large scale of Active & Healthy
Ageing loT based solutions and services, supporting and extending the independent living of
older adults in their living environments, and responding to real needs of caregivers, service
providers and public authorities. The project delivers the ACTIVAGE |oT Ecosystem Suite
(AIOTES), a set of Techniques, Tools and Methodologies for interoperability at different layers
between heterogeneous loT Platforms and an Open Framework for providing Semantic
Interoperability of 1oT Platforms for AHA, addressing trustworthiness, privacy, data protection
and security. User-demand driven interoperable loT-enabled Active & Healthy Ageing solutions
are deployed on top of the AIOTES in every DS, enhancing and scaling up existing services, for
the promotion of independent living, the mitigation of frailty, and preservation of quality of life
and autonomy.

AUTOPILOT (AUTOmated driving Progressed by Internet Of Things) brings together 43
partners from 14 European countries and 1 from South Korea with the objectives to increase
safety, provide more comfort and create many new business opportunities for mobility services.
The market size is expected to grow gradually reaching 50% of the market in 2035. AUTOPILOT
develops new services on top of 10T to involve autonomous driving vehicles, like autonomous
car sharing, automated parking, or enhanced digital dynamic maps to allow fully autonomous
driving. AUTOPILOT loT enabled autonomous driving cars are tested, in real conditions, at four
permanent large-scale pilot sites in Finland, France, Netherlands and Italy, whose test results
will allow multi-criteria evaluations (Technical, user, business, legal) of the loT impact on
pushing the level of autonomous driving.

MONICA (Management Of Networked loT Wearables — Very Large Scale Demonstration of
Cultural Societal) brings together 28 partners from 9 European countries with the objectives to
provide a very large-scale demonstration of multiple existing and new Internet of Things
technologies for Smarter Living. The solution will be deployed in six major cities in Europe.
MONICA demonstrates a large-scale loT ecosystem that uses innovative wearable and portable
0T sensors and actuators with closed-loop back-end services integrated into an interoperable,
cloud-based platform capable of offering a multitude of simultaneous, targeted applications. All
ecosystems are demonstrated in the scope of large-scale city events, but have general
applicability for dynamically deploying Smart City applications in many fixed locations such as
airports, main traffic arterials, and construction sites. Moreover, it is inherent in the MONICA
approach to identify the official standardisation potential areas in all stages of the project.

SynchroniCity (SynchroniCity: Delivering an loT enabled Digital Single Market for Europe and
Beyond) brings together 33 partners from 9 European countries and 1 from South Korea with
the objectives to deliver a Single Digital City Market for Europe by piloting its foundations at
scale in 11 reference zones — 8 European cities and 3 more worldwide cities. SynchroniCity is
working to establish a reference architecture for the envisioned loT-enabled city market place
with identified interoperability points and interfaces and data models for different verticals. This
includes tools for co-creation & integration of legacy platforms & IoT devices for urban services
and enablers for data discovery, access and licensing lowering the barriers for participation on
the market. SynchroniCity pilots these foundations in the reference zones together with a set of
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citizen-centred services in three high-impact areas, showing the value to cities, businesses and
citizens involved, linked directly to the global market.

Although the loT-Catalogue is being developed in the scope of IoF2020, it is planned to outlive the
project and be a sustainable result. The sustainability of the loT-Catalogue is planned to be guaranteed
mainly by the technology providers. The first step is to establish a community, built on top trusted
entities, and involve actors interested in being aware of the current offers in the IoT Domain. Thus, the
business model follows:

e |oT Stores to list their prices in the loT-Catalogue, working on the “price comparer” principle,
which they pay by the referrals.

e Solutions providers paying a fee to be discovered in the loT-Catalogue.

e Since the use case information has the reference information across Europe about the state of
the art of the current deployment state of loT-Technologies, services will be offered, such as
market studies.
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4. ANNEXI: IOT-CATALOGUE USER MANUAL

This chapter describes all the information about how the catalogue works and what kind of information

is available.

The user manual section contains explanation about main features in the following areas:

loT Catalogue Overview

Case Studies

Products

Components

Value Propositions

ICT Problems

Platforms

Learning

Stores

Manufacturers

4.1.10T CATALOGUE OVERVIEW

This Menu allows the user to get a shortcut to any available page.

1=

oT

CATALOGUE  BETA

PRODUCTS

Information about products such as price,
functionalities and whera they are used

ICT PROBLEMS

Specific problems are common  across
diffarent neads, find your problems hare

LEARNING

Leaming kits are the easler way 1o make
users aware of the polential of loT

LIBRARIES

Required by some devices for to enable
communication

CASE STUDIES

6T solves specific problams in real-world
deplays, find them here

COMPONENTS

Ligl of available components thal combined
iogether can be address needs

STORES

Products are avallable in several places,
choose the store thal best il

X

M

VALUE PROPOSITIONS

Specific problems are common  across
different needs, find your problems hera

PLATFORMS

Data is onky uselul il it is acquired and
prasanied in a proper way

MANUFACTURERS

List of all avallable manufacturers for each
T device

™r [m —_—
| CATALOGUE OO0 !
1| | ey LI

3 https://beta.iot-catalogue.com

Figure 16: Overview Menu®.
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4.2.CASE STUDIES

The use case has title, description, link, validations, places, team, characterisation, solutions and photo
gallery. This has a dynamic component which helps end-users to understand how the value proposition,
ICT problem, domains, functions and targets are interconnected. At the bottom of the page, there is an
overview with a map with the validation places and statistics about countries, validations, regions,
places, products, value proposition and ICT problem. The second bar shows the different validations
related to the use case. Different validations can have different information. The overview bar (1)
contemplates all validations, and the remaining bars only belong to a specific validation taking into
account the selected option in selector bar (2).

[ o 1-©
| @ l0F2020 Validation 2 UC4.2 @ loF2020 Validation 3 UC4.2 @ loF2020 Validation 4 UC4.2 @ 1oF2020 Validation 5 UC4.2 @ laF2020 —o
| 9 Place 4 Places V ——o
|O Team 1Contact 3 Entities “ —o
|* Characterization 6 Value Propositi 8ICTF 18 Functi 6Targets 1 Domain v —o
|-{.‘% Solutions 18 Solutions v '—o
|m Photo Gallery § Photos v _o

Figure 17: Case Studies*.

1 — Statistics about Regions and Validations.

2 — Each validation has different regions, validator, characterization, solutions and photos.
3 — Regions where the case study applies.

4 — All the entities/users related with the validation.

5 — Define it in terms of problems, functions, domains and targets.

6 — All the products used to compose the solutions.

7 — All photos showing different stages: assembly, production and so on.

Overview
e Overview is divided in overview, regions and places. The overview contemplates all validations:
o Overview is divided into maps and statistics about specific use case.
o Regions is a table with relations between validations and locations.
o Places has information and a map with the region corresponding to each place.
Overview

The overview includes a map and statistic about specific use case.

4 https://beta.iot-catalogue.com/usecases
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Figure 18: Case study Overview.

1 — Map with the places. With normal zoom, it creates clusters and it is possible to see the aggregation
by zones. If we zoom in, the pointers turn into regions. That's why the sum of places on map are greater
than the number of regions.

2 — Statistics about the places: number of countries, validations and regions
Regions

This shows a table with relations between validations and regions. With this view, we know, for example,
there are three places in Nijar, Spain doing the IoF2020 Validation 3 UC4.2.

A% Overview ~

Location Almeria Almeria Nijar Santa Maria del Aguila...
Validation Spaln Spain Spain Spain

IoF2020 Validation 1 UC4.2

orzozoveicaion2uce> (KT

1oF2020 Vadaon 4 U4 Coo2
16F2020 Validation 5 UC4.2 [ 1]
s mmm s s s s an s e PRy A

OVERVIEW REGIONS PLACES
Figure 19: Case study overview regions.
Places

Places has information and a map with the region corresponding to each place. This has information
about places from the different validations.
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Almeria #1 Tomato Both m —
o_' i - Type of Transported Products Conventional or Grganic: -3
r. bo de Data-
W Matural Par
Almeria #2 2 e & '—G’
Spain iu‘“" N {
Quantity of Transported Products \
Almeria #3 @ - .
Spain _"—,'_
OVERVIEW REGIONS PLACES

Figure 20: Case Study Overview Places.

1 — All places from the use case (all validations). If the place is in the same region, it becomes
numerated. It can be selected and information in boxes 2 and 3 will change accordingly.

2 — Characterisation of the place, like type of production, i.e. conventional or organic, and size of

production. This fits in a farm, but it could have different fields.

3 — The region from the chosen place.

Validations

Validations are needed to know if the presented solution works in the real world. This mean the solution
was tested by real people or it was given by some expert. This will help the users who want to have
some solution to their problem knowing that was previously validated.

This selector allows users to check all information from different validations. Changing this will change

all information from the bars below.

I @ loF2020 Validation 1 UC4.2 @ loF2020 Validation 2 UC4.2 @ loF2020 Validation 3 UC4.2 @ loF2020 Validation 4 UC4.2 @& loF2020

Figure 21: Case Study Validations.

Places

Information about the place with a map with the corresponding region.

?

9 Place 2 Places A~
1 —©
Almeria #1 ‘
Spain +
Almeria #2 Tomato Both ,E} :
Spain Type of Produstion Conventional or Organic - -
Watmeria—
24ha : b ¢
‘Size of Production h
(@ mapbox Li]
Figure 22: Use case Places.
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1 — All places from a specific validation deployed within the country. It only mentions the region. If it is
the same region, it becomes enumerated

2 — Characterising the place in terms of size, type etc.
3 — A map showing where the place is located.
Validator

This has information about contact and entities, including name, emails, logos and countries.

?

@ Team 1Contact 3 Entities ~
Contact Entity
Jorge Antonio Sanchez Molina
L omwerarn @ COEXPHAL N7
Universidad de Al... Spain COEXPHAL Spain Valoritalia Italy

Figure 23: Case Study Validator.
1 — Person or persons responsible by the validation previously chosen.
2 — All the entities that interact with the validation.
Characterisation

The characterisation bar is used to present all information used to characterise the use case. This
include value proposition, ICT problem, function, target and domain. This bar has a dynamic component
which allows the user to understand better the relations between each characterisation.

#  Characterization Q Value F it BICTF Q F i 7 Targets 1 Domain
o_ Value Proposition ICT Problem Function Target _o
Increase Data Availability Sense Crop Growth Send Tomato Growing ...
Increase Yield Measure Solar Radiation Device Data Outdoor Environ...
Reduce Production Costs Measure Weather Conditions Measurements End User
Reduce Water Use Sense Power Consumption Temperature Soil
Fleduce Pesticide Use Measure Air Quality Humidity Domain _o
Reduce Pesticide Active Ingredients Lavel Analyse Climate Changes Water Contant Water
Crop & Soil Condith Electrical Con...
Share Data with Stakeholders Photosyntheti....
Send Data to Cloud Photosynthet...

Figure 24: Case Study Characterisation.
1 —This is the added value to the user.
2 — This is the real problem which the user needs to solve.
3 — Kind of functions which need to be done to solve the problems.

4 — Where it is applied.
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5 — Case Study domain.

The following figure shows how the dynamism of the user interface affects what is being displayed, and
what kind of information it gives the user.

#  Characterization 6 Value F iti 9ICTF 24 Functi 7Targets  1Domain ~
Value Proposition ICT Problem Function Target
Increase Data Availability Sense Crop Growth Send Tomato Growing

Reduce Production Costs Measure Weather Conditions Measurements End User

Measure Solar Radiation Device Data Outdoor Environ...

Reduce Water Use Sense Power Consumption Temperature Soi
Reduce Pesticide Use Measure Air Quality Humidity Domain

Reduce Pesticide Active Ingredients Level Analyse Climate Changes Water
Measure Crop & Soil Conditions Electrical Cc
Share Data with Stakeholders Photosyntheti.
Send Data to Cloud Photosynthet

Figure 25: Case Study Characterization Interaction.

1 — Clicking in “Increase Yield” in Value Proposition, it will highlight several ICT problems. That means
to resolve the selected Value Proposition, you need to get solutions to the array of ICT problems
highlighted. Therefore, each ICT Problem brings the functions which needs to be filled (it also becomes
highlighted) and also highlighted domains and targets.

Other types of dynamism are available as we can see in the following figure.

#  Characterization 6 Value Propositions 9 ICT Problems 24 Funclions 7 Targels 1 Domain A
Value Proposition ICT Problem Function Target
Increase Data Availability Sense Crop Growth Send Tomato Growing ...
Increase Yield Measure Solar Radiation Device Data Qutdoor Environ.
Reduce Production Costs Measure Weather Conditions Measurements End User
Reduce Water Use Sense Power Consumption Soil o
Reduce Pesticide Use Measure Air Quality Humidity Domain
Reduce Pesticide Active Ingredients Level Analyse Climate Changes Water Content Water
Measure Crop & Soil Conditions Electrical Con..
Share Data with Stakeholders Photosyntheti...
Send Data to Cloud Photosyntheti...

Figure 26: Case Study Characterisation interaction 2.

1 —The interaction works forward and backward. If you click in “Temperature”, which belongs to
Measurements in Function, it will show how it relates with the rest of the case study.

2 — This option only appears when something from Function is selected. Clicking on this, the user sees
a page with components or products which have the function (Measurement: Temperature). Clicking in
more than one option will show results which meet all options.

Solutions

Solutions is the group of products which solve the item selected. It could be from Value Proposition, ICT
Problem, function, target and domain.
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24 Solutions A
GS3 Ruggedized Soil Moisture,... HMP60-L with data logger
Davis Vantage Pro 2 has a wide range of climate The GS2 soil maisture, temperature, and EC sensor The HMP80, manutactured by Vaisala, probe
sensors and wireless communication, Is built with an epoxy body and stainless steel... measures lemperature for the range of -40" lo 60"...
L Produc | i ) Sensr

«23»

Figure 27: Case Study Solutions.

1 — A number of selected products are called a solution. As it is possible to see, it becomes highlighted
when it is selected from the characterisation bar.

2 — The rest of the products become grey.
Photo Gallery

It shows all photos (1) related to the selected validation. This can include photos with all construction
steps, assembly and so on. The photos could become bigger if the user clicks on the photo.

£ Photo Gallery 48 Photos A

Figure 28: Case Study Photo Gallery.

4.3.PRODUCTS

A product is a device with intrinsic characteristics, represented by tags. For example, it can measure
temperature, control an actuator, send data and so on. We also identify what kind of device it is; if it is
a sensor, a board, a radio, etc.

We are able to filter using the characteristics already inserted and associated to the products, as it is
showed in the figure below.
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Filter Products

This feature allows the user to get easily the desired product taking in account their characteristics.

HOME = PRODUCTS

Namev | | Show 12 results 1| [71]

IDENTIFY

G

Adabox 001 Temperature Alarm Arduino DHT Temperature &...
Device to read the temperature and sound an alarm This sclution can use DHT11 or DHT 22, but using
if the temperature is too high. DHT22 is a basic, kow-cost digital temperature and...

Arduino GPS tracking and...
This solution allow to acquire information about the
temperature and also his GPS location.

Figure 29: Filter Products®.
1 — All tags categories used in products.
2 — The tags available from the selected category.
3 — Results containing any of the tags.
4 — A list with the filters selected (category and tag name).
5 — The products resulting from the filters applied.

6 — Filter tab. Clicking on this hides the filter.

7 — Sort tab. It can be sorted by name, description and price (ascending or descending).

8 — The number of results per page.

9 - Changes the way how results are showed: list or grid view.

Product Overview

The products page has the appearance showed in the following figure. This page has all the intrinsic

characteristics which define the product. It has information about:
o Where it can be bought and best prices;
e Components which compose the product;

e Where itis used in the panorama of loF2020;

5 https://beta.iot-catalogue.com/products
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e Document which support this product;

e Generate Sketch will create a zip with all the libraries needed to work with the product.

JOME > PAODUCTS > WAZIUP LORA WEATHER STATION

- —.——e_ , Al ;YA ]l A —e A A A  lt B LA A A A  t A A A A A AAAAA A AL A AAMAMAMAMAAMAIiAAMAIIII]
1 Pending authorization from source to the use of the full data

WAZIUP LoRa Weather Station

Solution capabls of reading real-time data typical of a weather station, using different sensors, and capabla of
communicating via LoRa.

ECProlect QU
Types o O G @ € €6 € G
Mossurements Q) CEET (ZETT) CEXTD) €T (2T

I T CETEET € _o
Target
wiess  (EIEZ CEET
websito

21452 € B recH e 7 coaking hacks Wstna
Best Price e - %‘{_ =

&4 Components ’-n.é.-../v

3

i -O
Vs W o g

i -HO
7 g

< Documents € 3 Documents v

) Generate Sketch v

Figure 30: Product®.

1 — An ad saying the information is pending authorization from the manufacturer/store, if it is still
undergoing a review process.

2 — All tags which characterize the product.

3 —The price of all components in different stores (if available) and where to get the best price
considering if the components are bought all in the same store or different ones.

4 — The list with all components needed to assembly the product.
5 — The use case and problems where the product is used.
6 — Documents with information on how to assembly or configure, datasheets and so on.

7 — All libraries (for example to Arduino) and the possibility to create a zip file with all libraries ready to
use it and test it.

Price

The price bar gives the opportunity to the user to find the best deal. The prices are regularly updated,
which helps user to track the prices. Then users can know the price buying all the products from one
store or the best price independent where it comes from.

6 https://beta.iot-catalogue.com/products/59b1797c763cfc066f6d092b
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Figure 31: Product Price.

1 — The best price possible for this product (counting with all compone

nts needed).

[ . s Hara 21452 €
1 1C 1Ci Total Price
ﬁ € “ﬁ € ?3—(06 B.T5 €
I BestPrice 21452 € I o
‘ SparkFun Weather Shield bet 44,65 €
W Avallable in 3 stores  © From 44.65€ to 49,20€ oo Last update: & day ago o
Weather Meters 73.00€
W Available in 4 stores  © From 73.00€ to 98 40€ Last update: a day ago
Adafruit Feather MO with RFM95 LoRa Radio - 900MHz 3605 €
TECH Last update: & day ago v
P AM2315 - Encased 12C Temperature/Humidity Sensor
- S
36-pin 0.1" Female header - pack of 5!
il B AR5,

2 — Statistics about the stores which sell the product and how many components are sold in there.

3 — The actual price considering your choices. You can choose to buy the components in certain stores.

4 — This show the best price possible and the price if you buy everything in one store. In this example

appears “--.--" in Single Store, because all components are not sold in

the same store.

5 — Statistics about the stores (how many stores sell this item and the price range). If only one store
sells it, it does not appear. It also has the information when was the last time the price got updated.

User is able to change the store where the price is coming from.

21452 € SR recH 1 Mouszn
Best Price =
B e e %‘?_‘ ooking hocks Pt
7 C 1G 1C 1 G 1G
TOTRE B33 € 4485 € TI00€ 8T5€

belp cooking hacks

Best Price 21452 €

- ~

21452 €
Total Price

‘ SparkFun Weather Shield %‘\

® Available in 3 stores  © From 44.65€ to 49.20€ lam
Weather Meters t}p&?
" Available in 4 stores  © From 73.00€ to 88.40€ -

Adafruit Feather MO with RFM35 LoRa Radio - 900MHz E& recH

[ JPT=030TICS)
P AM2315 - Encased 12C Temperature/Humidity Sensor

&

4465€
Last update: a day ago

4465 €
Last update: a day ago

4495 €
Last update: a day ago

4920 €
Last update: a day ago

—
Last update: -

. 36-pin 0.1" Female header - pack of 5! __
== TecH

Figure 32: Product Price Stores.
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1 — This bar expands after clicking and reveals all stores which sell the product. The first option is the
one actually selected and the last one is how we can know the price without this component (selecting
the last one).

Components

This is the list where we can see what composes the product.

i +sBDPEBeBE"E. -

1.5W B1x137 Solar Panel 36-pin 0.1" Female header -

pack of 5!

Best price
320€

AM2315 - Encased 12C
Temperature/Humidity..

| Senzor J Humidiy

Best price
26.18 €

Best price
5.66 €

ANTENNA 868-PML-UFL Adafruit Feather MO with Lithium lon Cylindrical

RFM35 LoRa Radio - 900MHz Battery - 3.7v 2200mAh

[ soard )l Radio Jf + 2

Best price Best price
36.95€ B.67T €

- : -

Figure 33: Product Components.

1 — All the components with best price (if stores are available) with the tags (solar panel, connector,
sensor, board and so on).

Used On

This (1) will show where the product is being used on, in terms of case studies and problems.

Used on % 5Case Studies ¥ 4 Problems A
e Stu
hain-Integ 1 G h Pr... Measure Weather Conditions
e i s s e < e CI @
al

activities and allowing a deeper n":'“

[ 102020 | vogetatses |

Automated Olive Chain Measure Weather Conditions

The EU is the largest producer (accounting for " Outdoor Envronment |

bt SoinraC gl o/ et eyl oo Outgoor Envionment J Temperaiurs ). Humicty [ Wind Speed Il ind Direcson Jf +3 |
for almost two thirds) of olive oil in the world.

 ioFz020 i Agricuture I P

Farm Machine Interoperability Measure Weather Conditions

One of the biggest problems farmers face Is the Outnoor Ervieonmant Wind 3
interoperabitly of faming  equipment cue 1o L Outooor Enveonment [l Tomporature ). Huricey ) Prociptation )l wind Speed Jf +3 |
different  digital standards. This lack

L ioFz020 | Acatic |

Soya Protein Management Measure Weather Conditions

Most plant based proteins are derived from the

200 baun, Camtent; the, EU Wpons Ascim 52 Enveorment |l Terperaturn L Huricty [l Practaion )l wind Speed J <3
milion tons of soya (mainly as processed s

[ toF2020 [l Arabis

Figure 34: Product Used On.
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Documents

Documents bar can have documents (1), for example, pdf or links to other webpages.

“  Documents

LoRa Weather Station - Technical Guide Agriculture MVP
0‘ 1 g Technical details on material, main architecture and acquired test results for
LoRa Weather Station

LoRa Weather Station - Assembly Guide Weather Station MVP
@ Steps to a correct assembly and deploy LoRa Weather Station

© 3 Documents A

LoRa Weather Station - Assembly Guide Agriculture MVP

Steps to a correct bly, upload softy and to deploy for LoRa
Weather Station

Figure 35: Product Documents.

Generate Sketch

This will create a zip file with the all libraries necessary to get the product working correctly.

(2} Generate Sketch

libraries can be added under Sketch->Include Library->Add .ZIP Library

Libraries used

MPL3115A2 Altitude and Pressure Sensor

HTU21D Humidity/Temperature sensor

Library for AM2315 sensors

A file will be generated containing a sketch intended to be used on Arduino IDE and the required libraries obtained through the repository page, the

Generate sketch 3
[ * %k K th_.}_o
Code Quality Project Activity
- -

Project Activity

Figure 36: Product Generate Sketch.

1 — All library this product needs to work.

2 — It analyses (externally) the code quality taking into account defined metrics. It also checks project
activity in GitHub (it is compatible with more repositories) in terms of commit, posts, issues and so on.

3 — It generates a zip with the libraries and the example with the libraries imported.

4.4. COMPONENTS

Components” and Products are similar. As we can see in the products chapter, it also has Best Price
and Used On. In this example, there aren't libraries, but if it had, it would also appear the bar libraries
and generate sketch. The main difference is products may be composed by components. We can see
that also in the products chapter checking the existence of a bar called components.

7 https://beta.iot-catalogue.com/components
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HOME > COMPONENTS > RASPBERRAY Pl 3 MODEL B

Raspberry Pi 3 Model B
Manutacturer

Types

Sippct

35.00€ cooking hacks v
Best Price
l v Used on ¥ 2 Case Studies ¥ 7 Problems v

Figure 37: Component®.

4.5.VALUE PROPOSITIONS

Value Propositions are directly related with ICT Problems. Value proposition is a way to explain how it
added value can be provided to the user or entity. To obtain the value, it is necessary to solve one or
more ICT Problems.

The different Value Propositions start to be listed as we can see in the figure below, having at the right
statistics about them.

HOME > VALUE PROPOSITIONS n Name v Show 10 results v

W

Reduce Stress Case Swdies 1 Soluions 1 Validations 3 Places

-

Reduce Treatment Frequency (TFI) Case Swdies 1 Soluions 2 Validations 5 Places

Reduce Waste and Not Qualified Products Case Swdies 28 Soluions 1 Validations 1 Places

-

Reduce Wasted Crop during fransport, storage and packaging (%) Case Swdies 2 Solutions 1 Validations 2 Places

Reduce Wasted/Rejected Crop at Harvest (%) Case Studies 15 Solutions 4 Validations 5 Places

-

Reduce Water Costs 5 Case Swdies 17 Solutions 13 Validations 15 Places
Reduce Water Use 9 Case Swdies 31 Solutlons 25 Validations 38 Places
Reduce Worktime 2 Case Swudies 28 Soluions 2 Validations 4 Places I—o

Stop Pesticide Run Off Case Swdies 1 Solutions 1 Validations 2 Places

Stop Pesticide Use 1 Case Swdies 1 Soluions 1 Validations 2 Places

<1...455789>

Figure 38: Values Propositions®.

8 https://beta.iot-catalogue.com/components/5889c7b1c702dcd70540099b
9 https://beta.iot-catalogue.com/valuePropositions
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1 — Statistics about value propositions in terms of case studies, solutions, validations and places.

Specific Value Proposition page having characterisation and used on bar.

HOME > VALUE PROPOSITIONS > REDUCE WORKTIME

Reduce Worktime

Value Proposition Category:
Value Proposition Dimension: (| Social |
Domain:

Used on % 2 Case Studies # 1 Problem v —o

Figure 39: Value Proposition®.

1 — Characterizing the value proposition.

2 — In how many use case and problem value proposition is used.

Used On

This bar shows the selected Value Proposition is used in 2 use cases (1).

Used on % 2 Case Studies # 1 Problem A
Happy Cow
The ion of in the dairy

ay Europ
farming sector lags behind compared to other farming
sub-sectors: less than 20% of all dairy farmers.u

[ ioF2020 ) Dairy |

Grazing Cow Monitor

The awareness of the potential negative impact of
livestock farming on both the environment and animal
welfare is rising in Europe. Dairy processors, NG

[ ioF2020 ) Daiy

Figure 40: Value Proposition Used On.

4.6.ICT PROBLEMS

ICT Problem can be used alone, for example, if the user just wants to know how to “Actuate on Irrigation
System”. This is an Information and Communication Technologies problems, so it can be anything which
needs a technological solution.

The different ICT Problems start to be listed as we can see in the figure below, having at the right
statistics about them.

10 https://beta.iot-catalogue.com/valuePropositions/5b4cbe74b8f13022bb5e6d3b
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HOME > ICT PROBLEMS “ Name v Show 10 results v

w
Control Milk Production 1 CaseStudies 3 Solutions 3 Validations 3 Places
Control and Identify Products 1 Case Studies 1 Solutions 1 Validations 2 Places
Control and Monitor Agricultural Machinery 1 Case Studies 2 Soluions 2 Validations 2 Places
Digitise Paper-based Work 1 Case Studies 1 Solutions 1 Validations 1 Places
Distinguish Crops from Weeds 1 Case Studies 1 Solutions 1 Validations 1 Places
Drilling 1 Case Studies 1 Solutions 1 Validations 1 Places
Early Disease Detection 2 Case Studies 3 Soluions 2 Validations 4 Places —o
Educational Activity 1 Case Studies 1 Solutions 3 Validations 5 Places
Evaluate Food 1 CaseStudies 1 Solutions 3 Validations 5 Places
Food Tracking 1 Case Studies 1 Soluions 3 Validations 5 Places

<1345678>

Figure 41: ICT Problems™".

1 — Statistics about ICT problems in terms of case studies, solutions, validations and places.

The problem can be divided in different ones, if they are related (Early Disease Detection into: Early
Cow Disease Detection and Early Poultry Disease Detection). Otherwise it will be unique.

HOME = ICT PROBLEMS > EARLY DISEASE DETECTION

Early Cow Disease Detection  Early Poultry Disease Dete

10T Function: (" prodict IR ( Measuromants (R ( Measuromonts [N ( Moasuromonts [T mmal ( Messuromer

Used on ¢ 1 Case Study # 1 Problem v .—o
¢ Products 5 Products v

Figure 42: ICT Problem2,
1 — Characterizing the ICT Problem.
2 — In how many case studies and problem value proposition is used (equal to values proposition).

3 — The products which solves the problem.

" https://beta.iot-catalogue.com/ictProblems
12 https://beta.iot-catalogue.com/ictProblems/5b45f17f7e5cd662c57acc7c
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4.7.PLATFORMS

Here will appear all platforms available in the loT Catalogue. A platform is the easiest way to show the
final results, for example gathered from sensors.

Listing all platforms has the following layout.

HOME = PLATFORMS “ Name v Show 12 results v E

= AFF

365FarmNet i AEF ISOBUS Database ARVALIS App

Innovative free field mapping solution for entire With a few mouse clicks users can check which

agricuttural holding allawing the management of... 1S0BUS a in

LPisiom) 1] Licrouurs ) P! L Fistom @

= T—— “anting 2010 - W South [r——— F

- | (== E (EE= | =8 &=

Afimilk mySilent Herdsman... Ag Leader Agfiniti Ag Leader SMS Software

It's cloud-based - which means the data is available Being connected makes farming easier and more Ag Leader SMS Software helps you to take data

vig the internet, rather than Just on the computer in..., efficlent by allowing for more declsion making an t... from your field and tumn it into smart management. .,

T "" a =

AgriSyst PigExpert Agriculture analysis and control... Akkerweb

AgriSyst PigExpert is available as desktop, server or ‘Web portal lurmewlnghnalwr&sensur data, Akkerweb compiles all the farm information in one

as cloud solution, complete Integrated with the... specifying algoritnms and models and automatic... central gec-platform and this Is a unlque service...,

m -5}

Figure 43: Platforms list’3,

Then each platform page will have this appearance. It could have Used On and Documentation bar.

HOME > PLATFORMS > 385FARMNET
Pending authorization from source to the use of the full data
000 = 365FarmNet
i m:;: = = Innovative free field mapping solution for entire agricultural hoiding a.lowlnn the g of agricultural busi
% from manufacturers to every branch of the industry. Basic functions: gen: ¥
‘ T e —— specific basic weather, graphlcmpnl ur holding, nnnu function,
? o n——— - aerial views of your fiel data for farmers can besln'upht and automatically entered into the software.
R parkly Information on current seed and plant is always up-to-date.
Types
— - Share Cloud Data
Tge —@
Q = & o Target Farmar Community
Website www.3E5lammnet.com

l Used on ¥ 6 Case Studies ¥ 21 Problems v-—e

Figure 44: 365FarmNet Platform.

'3 https://beta.iot-catalogue.com/platforms
4 https://beta.iot-catalogue.com/platforms/5a5c98cf82688901abd3d4c2
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1 - Platform characterization.

2 - The case studies and problems where the product is used.

Used On

The Used On bar will show you where the platform is used.

' Usedon 6 Case Studies ¥ 21 Problems A~
Case Studies Problems
Herdsman+ Measure Animal Behaviour
Precision Livestock Farming (PLF) has the potential Cow i Fertili Eating ocation il Rumination i +2
Precision Livestock Farming (PLF) has the potentia L Cow )l Feriiity ) Heaitn )l Eating J{ Location L Ruminaiion -2
welfare, lower the environmental burden of.m
Control Feed Management

caaac _o

Control Milk Production
aa

Measure Milk Quality
@ L Coor

Share Acquired Farming Data

Farm Machine Interoperability Share Data with Stakeholders
One of the biggest problems farmers face is the Cloud Data

interoperability of farming equipment due 1o

different  digital  standards. This  lack

[ IoF2020 | Generate Reports and Field Maps

Figure 45: Platform Used On.

1 — This shows where the platform is being used, in terms of case studies (left) and problems (right).

4.8.LEARNING

Learning page has guides, manuals or websites with information which will help you to reach or
understand the proposed objective.
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HOME = LEARMING

-
\

ss—— y -
Adafruit Motor Selection Guide

Choose the right modor (and contraller) lor the job!

Adding a :
In this praject we will shaw you how to add a low
cost battery-backed ATC 1o your Pi lo keep time

Arduino loT Robotic Arm

5 DOF robaotic arm using an Arduino Yun, Blynk app
as the control interface and Matiab to implement t...

Best prico
el o565 €

Adafruit Motor Shield V2 for...

Slackadle, high current DG and Slepper molor
shiald for Arduina

Baat prica
85 €

All About Arduino Libraries

How to install and use Arduing Libraries

1 a LK e
Arduino Lesson 13. DC Motors

In this lesson, you will learn how to control a small
DC mator using an Arduing and a transistor.

Bast prica

2170 €

Figure 46: Learning®.

Show 12 results v [17]

W

Adafruit's Raspberry Pi Lesson 4...

One of the greal things about the Raspberry Piis
that it has a GPIO connecior to which you can atta...

Bast price

5348 €

All About Batteries
Everything you ever wanted to know about batteries|

— - ¥

Arduino Raindrop Meter

Features 1. A raindrop sensor o detect whether it is
raining and also the rainfall. The raindrop sensar. .,

Bast prico

20.00 €

When we enter in a specific learning, we get a similar page like the products.

4.9.STORES

Stores is the place where we can find the best way to buy our desired product. Store can have different
types of bar:

Products which have components from the selected store.

Products from the selected store.

amazoncom

Components from the selected store.

*amfrui(
° ambien weather
. AtlasScientific

{4 BANANAROBOTICS

-:23455?...11:-

Figure 47: Stores’.

15 https://beta.iot-catalogue.com/learning
16 https://beta.iot-catalogue.com/stores
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1 — Each one symbolizes one store. It appears the name when we don’t have permission to use images
from them.

A specific store can have different bars with information. It can have products which have components

sold by the store in context, products or components sold by the store.

=S > ADAFRUIT

Adafruit

*adafruit o

I < 9 Products using stores from Adafruit

I <% 23 Components

1o
_o

Products using Stores

Figure 48: Store'”.

Products using Stores means a certain product has a component which is actually sold by the selected

store.

<% 9 Products using stores from Adafruit

=
Arduino Air Quality Meter

The CCS811 has a ‘standard’ hot-plate MOX
sensor, as well as a small microcontroller that...

Arduino DHT Temperature &...

This solution can use DHT11 or DHT 22, but using
DHT22 is a basic, low-cost digital temperature an...

| romperature J Humidty Jl + 6

Figure 49: Stores Products Using From.

Arduino Anemometer Wind Spee...
Measure wind speed with Arduino.

 Wind Speed ) + 5

Arduino Human & Animal...

This solution allow to detect motion from
petshumanolds from about & meters away.

Arduino Barcode Reader to...

Using this selution in cooperative the ent
of the inlstioutlet products will be aslm:my_

| Cooperaiiva Jf +5

i

Arduino Plant Watering Alarm

This solution helps extend the life of your plant by
reminding you to water it.

 Humicity J +5]

1 - Choosing one card will open a product page like it is showed in the products chapter.

7 https://beta.iot-catalogue.com/stores/58f5db94e03b8617070f32f4
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Components

These are the components sold by the store. Clicking one card will open a component page like it is

showed in the component chapter.

%% 23 Components

12" eTape Liquid Level
. Sensor + extras

Best price

34.79€

Adafruit BMP280 12C or SPI
Barometric Pressure &...

4.10.

Adafruit AMG8833 IR
Thermal Camera Breakout

Best price

34.79 €

Adafruit CCS811 Air Quality
Sensor Breakout

+1]
Besl price
17.37 €

.1234”

Figure 50: Stores Components.

MANUFACTURERS

Adafruit BMEG8O0 -
Temperature, Humidity,...

+4]
Best price
19.60 €

Adafruit DS3231 Precision
RTC Breakout

Besl price
1215 €

Manufacturer can be Software Developer or a manufacturer from a product/component. Manufacturer

can have different types of bar:

e Products which have components from the selected Manufacturer.

e Products from the selected Manufacturer.

e Components from the selected Manufacturer.

DATAMARS

& orAGINO

DavisL./

F
(JDelta

o

1 EUROTECH

—& Qexafan

< 1 2 3 4 LR 19

Figure 51: Manufacturers’®.

'8 https://beta.iot-catalogue.com/manufacturers
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1 — Each one symbolizes one manufacturer.

This is the appearance of the manufacturers page. It could have three different types of bars: products,
components and products which contain components manufactured by the manufacturer. It depends on
what each manufacturer has.

HOME > MANUFACTURERS > EUROTECH

Pending authorization from source to the use of the full data

EUROTECH

(2 EUROTECH = e

Imagine. Build. Succeed.

& 3 Platforms from EUROTECH v —o

Figure 52: Manufacturer?®.
1 — Products with some components which have been manufactured by Eurotech in this specific case
2 — Platforms which were developed by Eurotech

Clicking in product bar it will have the same structure which is possible to see in stores chapters. In the
Platform bar will appear cards showing some information about the platform which belongs to this
manufacturer.

& 3 Platforms from EUROTECH ~

EUROTECH Everyware Cloud EUROTECH Everyware loT EUROTECH Everyware Software...

EUROTECH Everyware Cloud is the loT Integration EUROTECH Everyware loT is an integrated The enterprize-ready loT Edge Framework
Platiorm that provides all the i quired for... platform for the loT which provides gateways for. .. EUROTECH y F

isa..

|§ ™™g " N\ e

“w -II

Figure 53: Manufacturer platforms.

Choosing one platform will appear a page similar to this one.

9 https://beta.iot-catalogue.com/manufacturers/5b4cbe74b8f13022bb5e6f3f
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HOME > MANUFACTURERS > EUROTECH > EUROTECH EVERYWARE CLOUD

Pending authorization from source to the use of the full data

VE-

I‘-‘ Documents # 1 Document vl—o

Figure 54: A Platform from a manufacturer®.

EUROTECH Everyware Cloud

EUROTECH Everywara Cloud s the loT Platform that provides all the services required for the
management of IoT gateways and devices in the field, including config o life-cycle
nmnamandmmmm

Doveloper (]
Communication ‘m’

Pratocol

Suppon

Types [ Ficiom| o

Report
Togs

1 — Platform characterization.

2 — Documents which will help to understand/configurate/deploy the platform.

4.11. LIBRARIES

Libraries are a collection of code that makes it easy for users to interface to any type of device. Libraries
facilitate how users interact with hardware and manipulating data.

HOME > LIBRARIES Show 10 results v
o_ Adatruit GFX Library rELL "w'.ls"a-T'
Adafruit GPS Project Activity
Adafruit HXB340B Project Activty
Adafruit INA219

Adafruit LED Backpack Library for our 8x8 matrix and 7-segment LED backpacks

Project Activity

Adafruit MPL115A2
Adatruit Motor Shield v2 Library
Adafruit PCDB544 Nokia 5110 LCD ook ok -

Code Qualty Project Activity
Adafruit Python Library for DC + Stepper Motor HAT
Adafruit SSD1306 Profect Acivy

< 1 n 3 4 5 6 7 8 >
Figure 55: Libraries?’.
20 https://beta.iot-

catalogue.com/manufacturers/5b4cbe74b8f13022bb5e6f3f/component/5b4cbe74b8f13022bb5e6f45
21 https://beta.iot-catalogue.com/libraries
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1 - It analyses (externally) the code quality taking into account defined metrics. It also checks project
activity in GitHub (it is compatible with more) in terms of commit, posts, issues and so on.

This is the library page when it has a link to GitHub or similar. If does not exist, it will only have the
product and component bar.

HOME = LIBRARIES = ADAFRUIT GFX LIBRARY

Adafruit GFX Library BETA
Project Activity _.W -

3

§

:
660 6

a Library used on 1 product v

Figure 56: Library.

1 — It analyses the commits per day, bug open time and bugs.
2 — It analyses the code trough COCOMO model and gives a rank.
3 — The components which this library needs to work.

4 — The products which this library needs to work.
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5. ANNEX II: DATA MODEL

The Data Model Chapter is proposed to demonstrate what was explained previously in the user guide.
For this was created some Json files examples, to show what kind of information is needed.

This chapter explains the structure of the data used to describe a case study and their elements. This
will clarify all the fields presented in each element. Each element has mandatory fields (marked with an
asterisk “*”) as well as optional fields. Note: we encourage to try to fill all information (mandatory and
optional) for the case study to become richer.

It is worth noting that the data model has dependencies among each element, and such, there is an
order of insertion that needs to be followed.

All the dependencies must be filled which will be explained below. It is mandatory to create all
information previously if it is needed in later steps.

The recommended dataflow to insert in loT Catalogue must be based on these following steps:

1. Insert in advance all necessary tags (as tags can be used in problems and
products/components).

Insert all components and products needed with the stores and manufacturers.

Create Case Study with the link to the project, description and the logo.

Create all Value Propositions, ICT Problems and make the cascade relations between them.
Create all the user entities needed, such as entities, users, places, etc.

Create all the solutions (set of products), which will be used in validation.

N o o M w0 DN

And finally, validations. This consist in: refer the places validation and who was the team/user
responsible for that deploy; enumerate all the relations and all the value proposition and ICT
problems; the relation between solutions, problems (ICT Problem) and where it was deployed;
the photos related to solution and deploy.

Doing all these steps will result in a Json file which, by combining them, will result in a Case Study with
Value Propositions, ICT problems, solutions and photos in IoT Catalogue.

5.1. TAGS

Tags are used to represent properties of products/components, Value propositions and ICT problems.
For example, “Measurement: Barometric Pressure” means it has a tag type “Measurement” with a tag
name “Barometric Pressure”.

There is a link in the loT Catalogue where all Tags can be found (htips://beta.iot-catalogue.com/tags).

Name of the tags

The id from the tagTypes which will symbolise the category
type.

Please check the example file named “Tags.json”. The tag “Barometric Pressure” with the type
“5a96e6e4be971823dcd4f36¢” (can be verified in “TagTypes.json” that it belongs to a tagtype with name
“‘measurement”), is available in the tags array of the WAZIUP LoRa Weather Station product.

TagTypes

This is used inside of Tags.json (field type) to symbolise the category tag.
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Name of the tag type, this field in used internally by the
algorithm.

Text used to show graphically the name.

Icon pre-defined. Must of the time this could not be used.

This is used to associate the tagtype to something else. For
example, if we choose parent equal to IoT Function, this means
the tag can be showed in case study function characterisation.
To see where this is used please check the case study chapter
in user guide.

Please check the example file named “TagTypes.json”.

5.2. PRODUCTS/COMPONENTS

Components has features which needs to be addressed. Addressing components characteristics is a
very useful task as it helps to distinguish between each other, providing a better and clear view to the
case study or to the user needs.

The following items share the same structure: Components, products, learning and platforms. But they
are distinguish using tags.

e Component: e.g. temperature sensor

e Product: When it is needed to suit more feature to a sensor it can be conjugated to something
else (e.g.: Arduino) and the capacity of the sensor is increased because now it is connected to
a microprocessor and is able to treat some data, at this point is considered a product, because
the components array has two components and has a functionality.

e Learning: e.g. series of steps of how to assembly a hardware

o Platforms: e.g. 365FarmNet

Name

The manufacturer field is composed by an id and a tag field.
The id describes the manufacturer and the tag will let you know
if it relates to a software developer or a hardware manufacturer.
Check the structure in Manufacturer chapter.

Relevant description

Pdf files or a url, aiming at helping how to handle the item in any
process

It can be a website with information. The type is chosen by the
user.

This field has information about the id of the store, price, url and
the last time the price was updated (lastUpdate). Check the
structure in store chapter.
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Libraries used in the product, for example a library for an
Arduino

Representative image

This can have an array of components if this is a product. Will
be empty if it is a component. Even being a product, this can be
empty in the case the product itself is enough to make the
function.

Characterise the product using tags. This is also used to know
if it is a component (don’t have any tag with TagTypes Types),
a product (Types:Product), Learning (Types:Learning) and
Platform (Types:Platform).

Please check the example files named “SparkFun Weather Shield.json’(component) and “WAZIUP
LoRa Weather Station.json”(product). It is possible to verify the SparkFun Weather Shield id presented
in the components array from WAZIUP LoRa Weather Station.

The product is available to check in this link2 and the component hereZ3,

Stores

Stores provides a description of the physical or online space where the users can buy the products /
components.

The name of the store

The link of the store

Website with information about the shipping

Representative image of the store

Please check the example file named “Stores.json”.

Manufacturer

The manufacturer is the entity who is the software developer or hardware developer.

The name of the manufacturer

The link of the manufacturer

Representative image of the manufacturer

Please check the example file named “Manufacturers.json”.

2 hitps://www.iot-catalogue.com/products/59b1797¢763cfc066f6d092b

Bhttps://www.iot-
catalogue.com/products/59b1797c¢763cfc066f6d092b/component/5889db8b1a51d38d0517c1bb
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The Manufacturer is available here24

Library

Libraries are a collection of code aiming at simplifying interface to users accessing from any type of
device. Libraries enable the way how users interact with hardware and manipulate data.

The name of the library

The url from the repository where we can find the code

Url used in Generate Sketch. This url will download all the
repository

The .f files needed to be included in Generate Sketch.

The path needed to go through to be the files from the library
needed. The repository can have more thinks then the library,
so it is necessary to specify.

Please check the example file named “libraries.json”.

5.3. CASE STUDY

The Case Study represents a real-world scenario. This will have all problems which needs to be solved
and the products which provides their solution.

Name of the Case Study

Description of the Case Study

This is a short version of the previous description, which is used
whenever the space is limited.

Already explained in previous sections

Website with information about the case study

This contain the image from the case study, the hyperlink
related to the logo and a banner if applicable.

Please check the example file named “caseStudy.json”.

The case study is available here25.

5.4. VALUE PROPOSITION/ICT PROBLEM

The problems are divided in two types: Value Proposition and ICT Problem. Value Proposition are most
of the times the ones in the top, typically economic problems or the added value to the user/company.

24 https://www.iot-catalogue.com/manufacturers/5908aa93023a54c78115b9aa
25 https://www.iot-catalogue.com/usecases/5abb4fc5659fef0f31ceadda
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ICT are the technological problems which compose Value propositions. It is the set of technological
problems (ICT) that need to be solved to resolve the Value proposition.

Name of the Value Proposition

Description of Value Proposition

It can be an ICT Problem or a Value Proposition (The tag used
to represent value proposition is called “business”, because
was the name previously used)

Already explained in previous section

Itis possible to relate problems to a main problem. Can be seen
in the zip file that exists a problem called "Measure Air Quality".
Such problem has a field related to a main one, "Measure Air
Conditions".

It will have the id of the “parent”. That means this problem will
inherit all properties from the problem with the id mentioned. It
will overwrite the inherited properties if the problem has some
fields to replace.

Please check the example file named “problems.json”.
The Value proposition is available here26 and the ICT Problem here?’.
Relations Problem

This will help to map the relations between Value Proposition and ICT problems.

Array of Value proposition

Array of Value proposition or array of ICT problems

This field allow to create value propositions or ICT problems in
cascade.

Please check the example file named “RelationsProblems.json”.

5.5. USER ENTITY

User entity can define any kind of entity, i.e, a user, a place, an entity or anything that is necessary to
create. With such diversity, each one can have different requirements in terms of definitions. In other
words, each entity can be created with different fields. For instance, in an entity representing a company.
the team field makes more sense, because such an entity has employers. Describing employers and
building the team is an easy way to show how the company is made up.

It can be the name from place, user, entity or anything which is
created.

26 https://www.iot-catalogue.com/valuePropositions/5a82d2c836acc6d2aa8c5080
27 hitps://www.iot-catalogue.com/ictProblems/5a6efe43951d340775eae7a0
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This is a reduced version, which can be used in some designs
where the space limited.

This is used to identify what kind of entity it is (e.g. a place, user,
entity, etc).

This will contain the country id.

This include two fields: latitude and longitude.

This include two fields: region and road.

This field indicate how deep we can show information. For
example, “ALL” means all information can be showed and
“‘REGIONS” means only regions can be showed.

This field contains an array of tags (it should respect the same
structure). Usually the tags have the tag category
“Specialisation”, although it can have anything the user wants.

This is used to create additional data. Such data will also
characterise the user entity in parallel with area
“Specialisation”.

This will contain an array with mobile phone numbers.

This will contain an array with emails.

A website representing the user entity. This makes more sense
to an entity or a place.

This is divided in two fields: userld and userRole

o userld — this field can be also a user entity with the
entityType user.
° userRole — this will symbolise the role in the company

This is applied essentially to entities with employers.

Please refer to the example file named “UserEntity.json”. There is also an example from
“AreasSpecialization.json”.

Country

In this structure will have all countries used in loT Catalogue.

Country name

Please check the example file named “CountryList.json”.

5.6. SOLUTIONS

Solutions are used to identify more easily where the set of components are being used.

The tags field is used to state this is a solution document file.

An array of components/products which composes a solution.

D3.12 - 1oF2020 Reference Catalogue for the reuse of Open Platforms 56 /57



_ Validations ids where the set of components are used.

Please check the example file named “solutions.json”.

5.7. VALIDATIONS

The validation will address the solution (composed by multiple products/components), which was
already tested by other users, experts or entities, related to the case study.

The id of the case study

Validation name

Validation description

This field contains an array with information about where it was
deployed, and the users/entities involved.

° Deployld — id from the place where it was deployed

° Users — information about the users and entities
involved in validation

o userld — id from the user/entities

o validationRoleld — role from the userld, which could be

admin (used for users), validators (used for entities), etc.
The userld with admin roles will appear in the left and the one
with validator will appear in the right.

Includes an array with all Value Propositions and ICT problem

This field includes a list of ids. Such ids represent the relations
between two Value Propositions, two ICT Problems, or between
a Value Proposition and an ICT Problem. Some relations can
be described in a hierarchically view.

This structure helps to relate the ICT problem id to the specific
solution (i.e. set of products) that resolves that problem.

° solutionld — this id is the same comes from in the
solutions.json file and is used to identify which set of
products/components (i.e. solution) will resolve the ICT
Problem

° problemld — ICT problem id

° deployld —this id represents the place, and is also used
to identify in which place this solution makes sense.

These are the photos related to the selected validation that will
appear in the photo gallery section

° photold — id identifying the photo.

° solutionld — this id is the same in the solutions.json file
and is used to identify in which solutions the photos will appear.
° deployld — this id represents the place and is used to

identify where the photos will appear.

Please check the example file named “validations.json”.a
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