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1. Executive summary

The purpose of this document is to describe the design and development work of the mobile
application that exposes the data and services of the Sebastien project. The mobile application was
conceived as an alternative to the desktop portal, allowing users to access data and services anytime
and anywhere, even without a PC, directly from their mobile phones. This premise clearly indicates
that the mobile app has been designed and developed to offer users the same functionalities

available in desktop mode, albeit adapted for different usability.

Like the portal, the mobile app queries and retrieves forecasting indicators that are produced
periodically, and to achieve this, it is closely integrated with the Sebastien data lake. This document
will describe the technologies chosen for the application’s development (3. Technology Stack),
outlining the considerations that led to this choice and illustrating the advantages of their

implementation.

Following this, the services available within the mobile app will be presented, accompanied by
screenshots that clearly demonstrate the functionalities available to users. This chapter will also
describe other pages or features deemed necessary to implement within the app to provide the

expected support to users.

Finally, the last chapter presents the conclusions of this work. This effort is the result of an analysis
of the requirements for the application services, stemming from continuous interaction with
partners and stakeholders to identify end-user needs and how the data should be accessible and
displayed. The web portal will be built "on top" of the forecasting models and will query and/or
retrieve the forecasting indicators produced periodically. To provide unified access to data sets and

services, the web portal requires close integration with the SEBASTIEN data lake.



2. App design and development

The design phase of the mobile app was a crucial step in the development process, aimed at
ensuring an optimal user experience and meeting the specific needs of the target audience. Initially,
a thorough analysis of the requirements was conducted, involving stakeholders to gather feedback
and understand their expectations. This phase also included market research to analyze any apps

centered on similar themes, identifying best practices and areas for improvement.

Subsequently, an information architecture map was developed, clearly defining the app's structure
and user flows. Through the creation of wireframes, we began visualizing the layout of the screen
elements, facilitating an initial exchange of feedback. These wireframes were refined over time
through a long interactive process involving all project partners and stakeholders during meetings.
Once the wireframes and all expected functionalities were defined, the design of the user interface
(Ul) and user experience (UX) commenced, creating high-fidelity mockups and interactive
prototypes. This phase concluded with the drafting of detailed design specifications, which served
as a guide during the development phase, ensuring a consistent execution aligned with the project

objectives.

Once the implementations were completed, usability testing was conducted to verify the
application’s response from both a functional and performance perspective. During the usability
tests, valuable insights were gathered to optimize user flows and interactions, ensuring that the app

was not only aesthetically pleasing but also intuitive and functional.

The following paragraphs illustrate the screens that make up the app and the functionalities

contained within them.

2.1 Login

Once the app is downloaded and installed, after an initial screen displaying the Progetto logo, the
user registration form appears. Registrations for the app and the portal use the same service;
therefore, the user can register for the first time on either channel and use the same account to log
in.

In the case of a user who has never registered (not even on the portal), the user can click the

“Register” link located at the bottom right of the form:
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Clicking on this link will load a new form where the user can enter their personal information and

confirm their registration:
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The entered data can still be modified over time through an edit form that will be made available

on the user's Profile page (see 2.3 Home).

On the other hand, in the case of an already registered user, they can directly enter their credentials

and click the “LOGIN” button to access the app:
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The user can also enable the “Stay connected” checkbox to keep the login active and avoid having

to re-enter their credentials on subsequent visits.

2.2 Tutorial

Upon first access to the app, a tutorial appears that illustrates the main features of the application.
Specifically, there are 4 screens explaining the 4 main services. For each of these, there is a

corresponding logo and an introductory description.

The user can scroll through the tutorial using the arrow keys at the bottom or by swiping the screen.
Alternatively, they can click the “Skip” button to close the tutorial. Once closed, the user will land

on the Home page.
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Adeguamento al cambiamento
climatico

Stima dell'impatto dei
cambiamenti climatici sulla
produttivita, adattamento
e selezione degli animali di

allevamento.

Salta

LR

111

Previsioni del THI nelle stalle

Stima dell’indice di
temperatura-umidita (THI)
all'interno delle stalle sulla

base delle condizioni
ambientali esterne, a breve

e a lungo termine.

Salta

c0ce
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Monitoraggio dei pascoli

Stima della biomassa fresca
e secca e del carico
zootecnico (sia per bovini
che ovini) di pascoli in
tempo quasi reale,
utilizzando dati satellitari.

Salta
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Patogeni e Parassiti

Stima dell'impatto dei
cambiamenti climatici sulla
salute degli animali di
allevamento.
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The tutorial will still be available under a dedicated section in the burger menu (see 2.3 Home).

2.3 Home

The Home page features a very simple and intuitive structure, making it familiar to users from the
first use. At the top of the page, there is a slider that hosts scrolling cards: each card presents a brief

description and a background photograph.

The idea was to create a communication space between the Progetto Sebastien and its users: the
slider can host static cards that illustrate the project's features or display news and events that will

change dynamically over time.

To this end, the component was developed to be very flexible, able to respond to various needs that
may arise over time. Currently, four cards with static information representative of the Sebastien

project have been included.

The central (and largest) part of the screen is reserved for the four services of Sebastien. Each service
is represented by a button with the corresponding logo and label. When clicked, the user is taken

to the detail page of the service or to an intermediary page in the case of sub-services.

For more details, please refer to section 2.4 Services.
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Finally, in the top right corner, there is a burger menu, which is a button that opens a panel

containing the following pages:
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- Language: Clicking on this option opens a popup that allows the user to choose their
preferred translation (Italian or English). For now, only these two languages have been
implemented, but the library used (see 3.4 Ngx-translate) allows for additional translations
to be added dynamically.

- Home: Clicking on this option will redirect the user to the Home page. This link can be very
useful when the user is in a deeply nested screen, where the "back" button would require
too many clicks to return to the initial page.

- Profile: Clicking on this option takes the user to a screen that allows them to view and modify
the data they entered during registration. In particular, the user can click the "Change
Password" button to modify it; by clicking the "Edit Personal Info" button, the user can
change the first and last name they previously selected:
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Email: coge@neatec.it
Nome: Elena

Cognome: Rubinacci

Cambia Password

Modifica Info

Annulla

Annulla

[ ] ® 4 @ ® 4

The Project: This page serves as a descriptive space dedicated to the project, providing users
who encounter Sebastien for the first time through the mobile app with immediate access

to information to understand its objectives and purposes:

Obiettivi del progetto

Lo scopo di SEBASTIEN & implementare servizi
ICT su larga scala per supportare |'allevamento e
la gestione intelligente del bestiame, riducendo i
rischi e cogliendo le opportunita poste dal
cambiamento climatico e dalla sua variabilita,
nonché da altri fattori di stress ambientale e

pressioni antropiche concomitanti

Il settore zootecnico sta attirando attenzione nel
contesto della mitigazione dei cambiamenti
climatici, a causa delle sue elevate emissioni di gas
serra (GHGs), compreso I'adattamento dei sistemi
di allevamento a nuovi regimi climatici, tra cul la

variabilita e gli eventi estremi.

L'obiettivo principale del progetto SEBASTIEN &
quello di fornire un Sistema di Supporto alle
Decisioni (DSS) per una gestione piu efficiente e
sostenibile (dal punto di vista economico e
ambientale), e una conseguente valorizzazione, del
settore zootecnico in Italia e in particolare

dell'allevamento di bovini, ovini e caprini

Il progetto si basera principalmente su dati

ambientali, settoriali e altri dati geospaziali

10
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Our Partners: This screen displays a list of all the partners who participated in the Sebastien

project. Each partner has a dedicated card, which includes their logo and a description:

4 I Nostri Partner —

Fondazione CMCC

CinccC

Centro Euro-Mediterraneo
sui Cambiamenti Climatici

La Fondazione CMCC (Centro Euro-
Medit

organismo di ricerca che conduce e promuove

raneo sui Cambiamenti Climatici) & un

attivita scientifiche e applicate nell'ambito della
ricerca internazionale sui cambiamenti climatici. Il
CMCC si propone di acquisire una conoscenza
approfondita della variabilita climatica, delle sue
cause e conseguenze, attraverso lo sviluppo di
simulazioni ad alta risoluzione utilizzando modelli
globali del Sistema Terra e modelli regionali, con
particolare attenzione all'area del Mediterraneo.
L'obiettivo specifico di questi studi di ricerca &
quello di indagare e modellare il nostro sistema
climatico e le sue interazioni con la societi per

fornire risultati scientifici affidabil, rigorosi e

a ® 4

Tutorial: Clicking on this option takes the user to the tutorial slider, allowing them to explore
it further.

My Sebastien: Clicking on this option opens a submenu consisting of three items: Stables,
Pastures, and Sensors. In addition to services, Sebastien provides access to a catalog of data

and indicators. For more details, please refer to section 2.5 My Sebastien.

11
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2.4 Services

This paragraph describes the main functionality of the mobile app, which is access to the services

and their related data. The services are as follows:

Service 1: Coping with environmental stressors for breeds
Service 2: Intensive farming risk management under climate extremes

Service 3: Extensive farming management and feed availability

P W N PR

Service 4: Livestock farming under risks from combined abiotic and biotic factors

The following wireframes describe what the web interface that will allow end users to interact with
services on the Sebastien portal should look like. They are the result of UX/UI design which had as
its requirements the output of the analysis conducted with partners and stakeholders to identify
the needs of end users. Milestone 4 “Report on data synthesis methodologies” extensively reports,
instead, the relationship between the input data stored in the data lake and how the ML models
interact with them in order to carry out the needed computations to reach the final output. The

results are then represented in the web interface upon user requests.

12
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2.4.1 Service 1: Coping with environmental stressors for breeds

The aim of this service is to support livestock farming towards breed adaptation to environmental

conditions and production needs.
This service has been divided into the following two sub-services:

e Service 1A: Estimation of production loss as a function of climatic variables

e Service 1B: Adaptability of species/breeds to stress due to climate change
The user can access this service by clicking the button on the left in the first row (Adaptation to
Climate Change). Once the button is clicked, the user will land on an intermediary page with two

buttons representing the two sub-services:

13NOMMA - @ wilaill & @G

G _
L7 SEBAS N
& SEBASTIE =

©

Calo Produttivo

Stima del calo produttivo in base
alle variabili climatiche

Adattamento delle
razze
Adattabilita delle specie/razze

allo stress dovuto al
cambiamento climatico

In case of an error, the user can click the arrow in the top left to return to the previous screen.

Service 1A: Estimation of production loss as a function of climatic variables
The aim of this sub-service is the estimation of the impact of climate, both external and internal to
the stable, in the short and long term, on the quantitative and qualitative characteristics

(percentage of fat and protein) of the milk.

13
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In particular, by utilizing climate data, the service will provide information on the risk of production

loss in terms of quantity of milk, proteins, and fats, due to heat stress in dairy cattle.

When the user accesses this sub-service, the screen displays a geographical map, which may contain

pins representing the stables that have been saved previously. As with every service, a button ®

is placed in the bottom left that explains the purpose of this sub-service:

13NOMA -

13320 M A -

«Frankfurt Pragues
Muniche VIENNA«

CENEVA*
yone

Stima dell'impatto del clima, sia
esterno che interno alla stalla,
nel breve e lungo periodo, sulle
caratteristiche quantitative e

qualitative (percentuale di

grasso e di proteine) del latte.

s @ 4
To start the calculation, the user must scroll down the "CALCULATE ESTIMATE" panel and enter the

desired input data.

® Period: Short term (2 days) or Long term
e Phenotype: amount of milk, amount of fat, amount of protein

e Breeding method: in the stable, outdoors

The first input parameter is selected by choosing the tab: the left one for the short term and the

right one for the long term:

14



CALCOLA STIMA CALCOLA STIMA

Breve termine (2Gg) Lungo termine Breve termine (2Gg) Lungo termine

O

Fenotipo < Fenotipo

O
O

Modalita di allevamento Modalita di allevamento

o ® | [w] ® <4

Once the tab is selected, it contains two buttons related to the other input parameters. Clicking on
each button opens a popup that presents the available values to guide the user in making their

selection:

CALCOLA STIMA

Breve termine (2Gg) Lungo termine Breve termine (2Gg) Lungo termine Breve termine (2Gg) Lungo termine
Fenoti Fenot
RS < Fenotipo < - ¢

Quantita di latte

Modalita di allevamento Modalita di allevamento

Mod < < ¢
Fenotipo Interno
Modalita di allevamento
Quantita di latte Calcola
Interno
Percentuale grasso nel latte
All'esterno
Percentuale proteine nel latte
Cancel 0K
Cancel OK
m ® | 8] ® 4 8] ® <
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Only after selecting the parameters will the “Calculate” button be enabled, allowing the user to start

the request. The output data obtained is the coloring of the map in relation to the estimated

production loss. Clicking the button & (in the top left) will open a popup with the legend that

explains the color values displayed on the map:

13320 M@ - @ il = G

13:330 M@ - @ il = G

Muniche VIENNA«

l Estremo

I Assente

Service 1B: Adaptability of species/breeds to stress due to climate change
The service will provide information on the adaptability of species and breeds to stress due to

climate change.

When the user accesses this sub-service, the screen displays a geographical map, which may contain

pins representing the stables that have been saved previously. As with every service, a button ®

is placed in the bottom left that explains the purpose of this sub-service:

16
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«Frankfurt Pragues

VIENNA«

GENEVA*
yons

Impact of climate change on the

adaptation of different breeds or
cattle groups, using future
climate projections, both
external and internal to the

stable.

Vallettas

®

Benaha

ja ® Ed [ ] ® |

Tripolis

To start the calculation, the user must scroll down the "CALCULATE" panel and enter the desired
input data in the appropriate popup:

e Temperature Humidity Index: in the stable, outdoors

+
\N

- —

-O _ «Frankfurt Pragues O «Frankfurt Pragues
/J" .
& 7 A siov G
Muniche VIENNA® > Munichs § m-u\\ | Muniche VIENNA«
A . . AUSTRIA u
NSTELN { LIECH HUN¢ NSTEIN
s i S N v
GENEVA* » cenevar A S B GENEva
i iign i = wpm iign
TEMPERATURE HUMIDITY ot
NIA
INDEX pasy )
N E ?
Indoor v N 2 \
Outdoor
Cancel OK
TEMPERATURE HUMIDITY INDEX ~ - SIS > TEMPERATURE HUMIDITY INDEX .
Y Indoor Indoor h

Indoor

Calcuxate -

17



SEBASTIEN
Only after selecting the parameter will the “Calculate” button be enabled, allowing the user to start

the request. The output data obtained is the coloring of the map of Italy to show the estimated THI

values. Clicking the button & (in the top left) will open a popup with the legend that explains the

color values displayed on the map:

@ il il = G

Munichs VIENNA«

l Extreme

Absent

At this point, by clicking on a point of interest on the map, the button % will be enabled, allowing
the identification of the breeds compatible with the projected THI for the future. Clicking this button
will open a popup that shows which breeds are compatible with the THI value at that location and

which are not:
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19:27

Muniche VIENNA-

CENEVA*
yone

2.4.2 Service 2: Intensive farming risk management under climate extremes

The aim of this service is to alert about approaching or projected dangerous environmental
circumstances for cattle.

This service has been divided into the following two sub-services:

e Service 2A: Estimation of the environmental conditions of the stables
e Service 2B: Projection of the environmental conditions of the stables in the long term

The user can access this service by clicking the button on the right in the first row (THI Forecasts in
Stables). Once the button is clicked, the user will land on an intermediary page with two buttons

representing the two sub-services:

19
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( ;‘\}c‘rp/\.cj’rrw

THI Estimate in Stable

Forecast of environmental
conditions in stables

Future Internal THI

Long-term stable environmental
conditions

In case of an error, the user can click the arrow in the top left to return to the previous screen.

Service 2A: Estimation of the environmental conditions of the stables

The aim of this sub-service is the estimation of the temperature-humidity index (THI) inside stables

based on external environmental conditions, in the short term.

When the user accesses this sub-service, the screen displays a geographical map, which may contain

pins representing the stables that have been saved previously. As with every service, a button O

is placed in the bottom left that explains the purpose of this sub-service:
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19:36 @

BERLIN.

'O Frankfurt Pragues
Muniche VIENNA=

GENEVA*
yons

Stima dell'indice di temperatura-

umidita (THI) all'interno delle Latitudine:
stalle sulla base delle condizioni
ambientali esterne, a breve e a

) Longitudine:
lungo termine.
CERCA
2 =
_Vaﬂena )
® 4 5 =
Tripoli® 8 @
| romumams | , X 0
o @ < [ @ <

To start the calculation, the user can click on a desired point on the map or enter the coordinates in
the "Calculate" panel. In both cases, a popup will appear asking the user if they want to save the
coordinates as a new stable; if they confirm, a wizard will begin, which is a guided procedure
consisting of successive popups to assist the user in registering the data for the new stable being

added to the system.

21
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19:36 8 @ .l .l B G 19:36 @ @ il il B G 19:36 @ @ il B G

Dettagli aggiuntivi

Dai un nome alla tua stalla
. Aperto

Stalla Arieggiato

Umido

Annulla

Vuoi salvare questa stalla?

Indietro

19:3780 ® il il = G 19:378

RIELRCO0 Y Latitudine: 42,98857645832184

Altitudine: 0 Longitudine: 13,172607421875002

Provincia: Macerata

CERCA
Regione: Marche

Citta: Fiastra

Citta: Fiastra

Indirizzo: Strada de La Rosa
Aperto: {{ 'Si' | translate }}

Codice Postale: 62035
Arieggiato: No
g Nazione: |talia

Umido: No
Regione: Marche

Provincia: Macerata

Operazione completata con successo

e @® <
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¢By clicking the “Go to Forecasts” button, the user will return to the map where a new pin will be
created. To distinguish it from the stables already created, the new pin is colored orange. When

clicked, a popup will open showing the THI forecast for the next two days:

@ .l .l B @

VIENNA«

19:378

@ .l all B @

100
High
80 Medi
60
. M
40
20 Low
cgggoggogogggggggage
88888888888888888
CHOOTANDLO -—OMH O AND D~
S888F22N8888F22R8
N e o
Data THI Stress THI Stress
11/10/24 49.57 . 53.31 .
00:00
11/10/24 48.59 @ 52.94 @
01:00
11/10/24 48.53 @ 5291 @
02:00
i 11/10/24 4923 @ 53.18 @
Bennhazis 03:00
® 11/10/24 5015 ® 53.53 @
04:00
TROVA LA TUA STALLA
o ® | e ® <4

Service 2B: Projection of the environmental conditions of the stables in the long term
The aim of this sub-service is the estimation of the temperature-humidity index (THI) inside stables

based on future external environmental conditions.

When the user accesses this sub-service, the screen displays a geographical map, which may contain

pins representing the stables that have been saved previously. As with every service, a button ®

is placed in the bottom left that explains the purpose of this sub-service:

23
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CENEVA*
yons

SEBASTIEN

Stima dell'indice di temperatura-

umidita (THI) all'interno delle

stalle sulla base delle condizioni
ambientali esterne nel futuro.

o ® <

To start the calculation, the user must scroll down the "CALCULATE" panel and enter the desired

input data:

® RCP Scenario: 4.5 Reduced Greenhouse Gas Emissions, 8.5 No Emission Reduction

e Reference Period: 2021-2040, 2031-2050, 2041-2060, 2051-2070

e Variable: Internal THI Variation, Increase in Stress Days

VIENNA«

Scenario RPC

Periodo di Riferimento

Variablile

Calcola

B ®

O

o

O
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For each of these input parameters, there will be corresponding buttons; clicking on each button

will open a popup that presents the available values to guide the user in making their selection:

19:398 @ .t all B G 19:408 @ ® il all = G 19:408

Periodo di Riferimento

Scenario RPC Variabile

2021-2040

4.5 Emissioni Gas Serra Ridot... 2031-2050 Variazione THI Interno

8.5 Nessuna Riduzione Emiss... 2041-2050 Incremento Giornate di Stress

Cancel OK 2051-2070 Cancel OK

Cancel

Only after selecting the parameters will the “Calculate” button be enabled, allowing the user to start

the request. The output data obtained is the coloring of the map in relation to the projection of

long-term environmental conditions in the stables. Clicking the button g (in the top left) will open

a popup with the legend that explains the color values displayed on the map:
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19:408 @ il all = G

19:408

«Frankfurt Prague*

Muniche VIENNA-

INEVA*
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l Estremo

Assente

2.4.3 Service 3: Extensive farming management and feed availability

This service is based on indicators/indices about the phenological stage and greening of the

naturally vegetated or managed areas used to feed livestock heads when conducted outdoors.

The user can access this service by clicking the button on the left in the second row (Pasture
Monitoring). In this case, there is no more than one sub-service; however, to provide a consistent
and smooth navigation experience, it was decided to include an intermediary page containing the

only sub-service available:

26
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A CERA STIEN
@

Pasture Monitoring

Extensive livestock management
and feed availability

8 ® 4

When the user accesses this sub-service, the screen displays a satellite map where, as with every

service, a button ) is placed in the bottom left that explains the purpose of this sub-service:

Estimate of fresh and dry
biomass and livestock load (for
both cattle and sheep) in

pastures in near real-time, using

satellite data.

L
Tirreno /

Tovehdnlonna
—

SAVED PASTURES

27
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Using the available tools (see the buttons in the top right), the user can outline the area of interest

for pasture by drawing directly on the map:

Pasture Monitoring = € Pasture Monitoring

~

Once the pasture area is drawn, the user

entering a name for the saved area:

set pasture name

Pasture|

Cancel



By scrolling down the "SAVED PASTURES" panel, the user can view a list containing all the pastures
saved previously. Clicking the button will open a popup that allows the user to modify the name of

the pasture:

@ .l .l = @G 19:508 @ .l il B @G

o

—=~o  Pasture Monitoring

Change pasture name

SAVED PASTURES

Pasture Name:
Sulmona

Pasture Name:

pascoloSalvato2

Pasture Name: Pascolo
10 sett

Pasture Name: Pasture

o ® 4 . ® |

By clicking the “magnifying glass” button, the user will be taken to the location where the pasture
was registered. A popup will appear on the map with some summary information, and by clicking

the “+” button, a panel will open to access the detailed information and modify it:

29
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@ .t il = G 19:518 @ .l all 7 @G 19:518 @ @ .l all 7 @G

PASTURE DETAILS

y - Raw Biomass: 281.25 ton ] Raw Biomass: 281.25 ton
Sulmona ‘ Dry Matter: 306.24 ton ‘ Dry Matter: 306.24 ton
Raw biomass: 281.25 ton X F Area: 65.0 ha Area: 65.0 ha

Dry matter: 306.24 ton P e Density: |.54 Heads/ha
Area: 65.0 ha ' SPECIES

Density: 1.54 heads/ha L SPECIES

Cattle ! Cattle

Sheep

@ 100 Cancel
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2.4.4 Service 4: Livestock farming under risks from combined abiotic and biotic

factors

The aim of this service is to provide updated risk maps of parasites and diseases spread.

In particular, maps will be produced showing the long-term risk of disease spread (up to 2050) based
on epidemiological, ecological, and climatic data for certain regions of Italy and, for some diseases,
across the entire national territory.
This service has been divided into the following two sub-services:

® Service 4A: Mastitis

e Service 4B: Blue Tongue
The user can access this service by clicking the button on the right in the second row (Pathogens
and Parasites). Once the button is clicked, the user will land on an intermediary page with two

buttons representing the two sub-services:
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Service 4A: Mastitis

When the user accesses this sub-service, the screen displays a geographical map, which may contain

pins representing the stables that have been saved previously. As with every service, a button @

is placed in the bottom left that explains the purpose of this sub-service:
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To start the calculation, the user must scroll down the "CALCULATE ESTIMATE" panel and enter the

desired input data:

e Period: Short term (2 days) or Long term

e Farming method: Indoor, Outdoor

The first input parameter is selected by choosing the tab: the left one for the short term and the

right one for the long term:
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Once the tab is selected, there are two buttons inside related to the second input parameter.
Clicking on each button opens a popup that presents the available values to guide the user in making

their selection:
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Long term

Only after selecting the parameters will the “Calculate” button be enabled, allowing the user to start

the request. The output data obtained is the coloring of the map in relation to the risk of mastitis in

cattle in Italy. Clicking the button & (in the top left) will open a popup with the legend that explains

the color values displayed on the map:
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Service 4A: Blue Tongue
This sub-service assesses the risk of Blue Tongue in cattle in the region of Sardinia. When the user

accesses this sub-service, the screen displays a map focused on the region of Sardinia.

As with every service, a button @ is placed in the bottom left that explains the purpose of this sub-

service. Clicking the button = (in the top left) will open a popup with the legend that explains the

color values displayed on the map:
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To start the calculation, the user can enter the input value for Period in the "Calculate Estimate"
panel and then initiate the request. The output will return a colored map representing the risk of

disease for the selected period:
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2.5 My Sebastien

In this section, available within the burger menu discussed in paragraph 2.3 Home, both data
recorded by the user via the mobile app or web portal (Stables and Pastures) and some data and

indicators made available to users for consultation (Sensors) are gathered.

Stables
Within this section, there is a list of all the stables that the user has saved in the system, whether
through the mobile app or the web portal. This means that, regardless of the device used, the data

is saved in a single database, directly linked to the user's account and always available.

This list consists of "n" accordions: when clicked, the item expands to show all the details related to
the selected Stable. The user can also modify the previously chosen name using the appropriate

button:
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By clicking the “Add Stable” button, the user can also add a new stable by entering the relevant

coordinates in the panel or by directly selecting the point on the map:

O Campobasso

Venafrof N Bojana Riccia

\ Piedimonte

Matese

Benevento

Latitudine:

Longitudine:

CERCA

COORDINATE

Latitudine: 41,08142149109681
Longitudine: 14,512939453125002

CERCA

Citta: Sant'Agata de' Goti

Indirizzo: stradello dell'acquedotto Carolino
Codice Postale: 82019

Nazione: |talia

Regione: Campania

Provincia: Benevento

SALVA STALLA
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Pastures
As described for Stables, the Pastures section also contains a list of all the elements that the user

has saved in the system, through the mobile app and/or the web portal.

For each item in the list, there is an edit button that allows the user to change the previously chosen

name, as well as a delete button to remove the saved pasture:

Nome Pascolo: Sulmona

Nome Pascolo:

pascoloSalvato2

Nome Pascolo: Pascolo 10

Cambia nome al tuo pascolo

sett

Nome Pascolo: Pascolo 3

Annulla

a @® 4 ] ® 4

By clicking the “Go to Pastures” button, the user is taken to the map, where the pastures saved up
to that point will be highlighted. The map screen will also have the panel with the edit buttons

available:
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Sensors

This section serves as the access point to a dashboard for viewing data collected from sensors. In
the context of the Sebastien project, Nature 4.0 has developed animal sensors that are used to
gather physiological parameters in real time, providing the necessary information to assess the

animals' well-being and physiological stress.

By accessing this section, the user can view the list of all sensors that have been placed in the stables
or pastures and see the related information. Alternatively, the user can click the “Go to Sensors”
button to view the map with pins indicating the location of each sensor. Thus, the user can

specifically click on the pin of interest to view the corresponding data:
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3. Technology stack

Within the Sebastien project, some frameworks and libraries were used to implement the mobile
app; in particular:

¢ lonic: framework used for the development of the application and its Ul components.

e Bootstrap: front-end framework used for the creation of responsive and mobile-first user
interfaces.

¢ Angular: framework used for front-end development based on TypeScript.

e Ngx-translate: library for Angular used for managing multilingual translation.

e Leaflet: JavaScript library used for the creation of interactive maps.

Y NGULAR

@ ngx-translate

The following paragraphs illustrate in detail the characteristics of the technologies used.

3.1 lonic

lonic is an open-source framework for building cross-platform mobile, web, and desktop
applications using web technologies such as HTML, CSS, and JavaScript/TypeScript. It provides a set
of pre-designed Ul components and tools for building high-quality, interactive applications.

lonic provides tools and services for developing hybrid mobile, desktop, and progressive web apps
based on modern web development technologies and practices, using Web technologies like CSS,
HTMLS5, and Sass. In particular, mobile apps can be built with these Web technologies and then

distributed through native app stores to be installed on devices by utilizing Cordova or Capacitor.
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It is a cross-platform widely preferred by developers as it allows you to create applications for both
Android and iOS. It is also highly customizable, allowing you to add features as needed. The
framework is also fast, and apps typically take less time to build. Last but not least, lonic is supported
by a large community of developers who offer assistance whenever needed. All these advantages
have led to the choice of this framework for the development of the mobile application of the

Sebastien project.

3.2 Bootstrap

Bootstrap is a front-end framework that provides CSS and JavaScript tools for building responsive
and mobile-first user interfaces. It includes a wide range of Ul components such as grids, buttons,
modals and more.

The main goal of Bootstrap is to create responsive and mobile-first websites, making sure that all
the interface elements of a website work optimally on all screen sizes.

In the Sebastien project, it was decided to use this framework because of its ease of use and because
it offers a predefined grid system, consisting of rows and columns, that allows you to create a grid
inside the existing one instead of inserting media queries inside the CSS file. Bootstrap contains
many media queries, which allow you to define custom breakpoints for each column according to
the needs of your project. This system makes the data entry process easier and creates a very easy

to work with data structure.

3.3 Angular

Angular is a TypeScript-based free and open-source single-page web application framework and is
one of the most commonly used web frameworks. It is developed by Google and by a community of
individuals and corporations. Angular is a complete rewrite from the same team that built AngularJS.
The Angular ecosystem consists of a diverse group of over 1.7 million developers, library authors,
and content creators and It offers robust frameworks for data management, routing, and reusable
components.

Angular 2+, or just Angular, is an open-source framework for developing web applications, and is
the evolution of AngularlS, developed mainly by Google. The language mainly used to develop with

this framework is TypeScript. This technology allows you to design and implement structured
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projects for the creation of user interfaces, with immediate advantages in terms of code robustness,
testability and maintainability, creating applications that are also fast and high-performance.
Angular provides an environment for the rapid creation of apps, modules, components and support
for IDEs and numerous plugins make it easier to write code. These are the reasons that led to the

choice of this technology for the development of the project.

3.4 Ngx-translate

As in the portal, the need arose in the mobile application to introduce a feature that allows users to
change the language, independent of the system setting. To this end, Ngx-translate was introduced,
which dynamically manages multilingual translation.
Ngx-translate is a library for Angular designed to handle the translation of web applications, making
internationalization straightforward. It allows developers to load translation files and use keys to
manage text in different languages within the application.
Among the main features that led to the choice of Ngx-translate are:
1. Ease of Use: It offers an intuitive APl that simplifies the integration of translations into
various Angular components.
2. Support for Multiple Languages: It allows defining separate translation files for each
language, facilitating the management of different language versions of the app.
3. Dynamic Loading: It enables dynamic loading of translation files, allowing language changes
without reloading the app.
4. Pipes and Services: It provides pipes to translate directly within templates and services to
manage translations programmatically in the code.
5. Support for Pluralization and Interpolation: It is possible to handle complex translations

that require plural forms or variables within the translated text.

3.5 Leaflet

Leaflet is an open-source JavaScript library designed to create interactive maps on the web. It is
lightweight, easy to use, and highly customizable. In the Sebastien project, it was used to embed
maps within the services, adding markers, polygons, and various overlays, as well as managing
events like clicks and zooming.

Among the main features that led to the choice of Leaflet are:
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Simplicity: Its APl is intuitive, making integration easy even for those with little experience
in JavaScript.

Support for various map types: It allows the use of raster and vector maps, as well as the
integration of services like OpenStreetMap.

Interactivity: It enables the handling of events such as clicks on markers, map movement,
and zoom changes.

Extensibility: There are numerous available plugins that add extra functionality, such as
support for charts or loading data from external sources.

Responsive: The maps created adapt to different screen sizes, making them ideal for mobile

devices.
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4. Conclusions

This document describes the journey that led to the design and implementation of the mobile app,
outlining the technologies chosen for its development. The development of the mobile app,
alongside that of the web portal, has represented an important step in meeting user needs and
achieving project objectives, as it provides an interface for accessing services and related data.
Through an iterative design process and a constant focus on usability, the goal was to create an app
that is not only functional but also offers a smooth and engaging user experience. During the testing
phase, an initial version of the app was uploaded to a test environment, and a select group of users
was enabled to conduct functional and performance tests. The integration of modern technologies
and agile development practices allowed for quick responses to user feedback, ensuring that the
app remained aligned with project expectations.

Once a stable version was reached, the app was uploaded to the dedicated store, making it publicly

available to everyone.
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