MISSIONE 4
ISTRUZIONE
RICERCA

E.INS — INNOVAZIONE PER LA
NEXT GENERATION SARDINIA

SPOKE 2: TECHNOLOGICAL ARCHITECTURE
AND REQUIREMENTS OF THE DIGITAL
PLATFORM; DASHBOARD FOR ACTION

MONITORING
SPOKE COORDINATION: UniSS

/3, Ministero

[ »% dell’'Universita ‘ [taliadomani




. .
Italiadomani UNIVERSITA
PIANO NAZIONALE DEGLI STUDI
DI RIPRESA E RESILIENZA 2 DI SASSARI

dall'Unione europea dell’Universita
NextGenerationEU ® e della Ricerca

Finanziato 2% Ministero 1 UNISS

Project Information

Codice ECS 00000038

Project Acronym eINS

Project Full Title eINS - Ecosystem of Innovation for Next Generation Sardinia

Starting Date 1* November 2023

Duration 36 months

Call Identifier PNNR MUR - M4C2 - Investimento 1.5 - Avviso "Ecosistemi
dell'Innovazione", D.D. n.3277 del 30 dicembre 2021

Thematic Area Cultura umanistica, creativita, societa dell’inclusione.

Project Website https://www.einssardinia.it/

Project Coordinator Universita degli Studi di Sassari (UniSS)

Document Information

Work Package WP1 - ContesF analysis, technological laboratory & development of
a multidimensional platform

Lead Beneficiary UNISS

petverabetite o Tl s st o e i

Version 1.0

Date of Submission 31/08/2024

Author(s) ?Slr\};)s(s};ndom (UNISS), Laura Pandolfo (UNISS), Luca Pulina

Contributor(s)

Internal Reviewer(s) Veronica Camerada (UNISS), Salvatore Lampreu (UNISS)

Document Classification Draft | | Final | X

Dissemination Level PU | X | (6(0) |

Pag. 2




s [UNISS

[taliadomani £ | UNIVERSITA
c DEGLI STUDI
DI SASSARI

dall'Unione europea . dell’Universita
NextGenerationEU P& e della Ricerca

Finanziato m Ministero 1

Table of Contents

EXECUTIVE SUMMARY ......coooviiieeee ettt e e a e e e e e e e tae e e e eaaaaeeenans 7
Related DOCUIMENTS....cuueiiieieisiecssnecssnecssanecsssnesssssesssasssssnssssasesssssssssssssssssssssssssssssssssasssssasssssassssas 7

I INTRODUCGTION ........oooooiiiieieeeeee e e et e e e et e e e et e e e e eaaae e e e naaaeeeaaes 8
2  TECHNOLOGICAL ARCHITECTURE.........cccoooioiieeeeeeeee et 9
2.1 INErOAUCTION c.cuueeneiinieiiiiiiectenntentenntesaesseecteesnesssesssnssssesssnssssesssassssssssassssesssnsssssessasesses 9
2.2 TOUTISIN auccuniiiiiiiinnricinnisineisnecsstecsnissanssseesssecssnssssesssasssseessasssassssassssesssasssassssassssessassssassne 11
2.2.1  FUNCHONALIEIES ..ottt sttt ettt sttt sbe et e b e 12
2.2.2  Main COMPONEILS ...ecuvieuiieiieeiieetiesieeteesteettesseeseessseenseessseeseesssessseessseesseessseesseesseans 12
2.2.3  Required TEChNOLOZIES .....cc.eeviiiiieriiieiieeie ettt ettt ettt e beeseaeebeeenaeens 17
2.2.3.1  Datad GAtREIING .....ccuieiiieiieiieeiieeie ettt ettt et stteeaeebeessbeeaeesnaeensaesnsaens 17
2.2.3.2 DAt StOTAZE ... .eeeeuiieeiiee et eitte et et e ettt et e e st e e st e esabeeeabeeeabeeebteesbeeesabeeenanes 19
2.2.3.3  Datd ANALYSIS ..eeouiieiieeiiieiieeiie ettt ettt ettt ettt et e et e st e eaeesnbeesaeenbaens 20

23 Cultural HErItAZE .....ccueeievveeeisnicsssnncssnncssnrncssssesssssssssssessssesssssossssssssssssssssssssssssssssssssssssss 24
23,1 FUNCHONALIEIES ..ottt ettt ettt st ettt e sbe s 24
2.3.2  Main Components and Required Technologies..........c.cccueeiieriiiniiiinieniieieeieeieeeins 26

24 Training and Technology TransSfer .........iiiiviinisrinssninssnninsssnesssncssssnessssscssssssssssesns 27
2.4.1  Main COMPONEILS ...ccuvieiuiietieeiieetiesteettesteeteesteesteessseesseessseeseesssesnseessseeseessseesseesseans 28
2,42  Design CoNnSIACTATIONS ......ccueeriieriieriietieeieesiteeteeteesteesteeseteebeessseeseessseeseassseenseessseans 29

2.5 Communication and DiSSemMINAtioN .......coeeeveiiseensecsseecsenssannsecssnecsessssesssessssecssesssassses 30
2.5.1  Main COMPONEILS ...ccuvieiuiieiieeiieetiesteetiesteenttesteesteessseesseessseesseasssesseessseesseesssessseesseans 31
2.5.2  Design CoNnSIACTATIONS ......ccueeriieriieriietieeieeriieeteettesteesieessteeseesseeeseessseesseessseenseessseans 32

3 PLATFORM REQUIREMENTS AND SPECIFICATIONS ........oooooiiiiieeiiiiieeeeiee e 33
3.1 TouriSM MOAUIE ...uueeeueirieitieiiiitinnienienntectiieenneestiessissssessseesssesssnssssssssessssssssssssasssss 33
3.1.1 Components and Subcomponents Technical Specifications............cccceceeeeuierienrieneenne. 33
3.1.2  Requirements and SPECIfICAtIONS ........c.eevuireiiierieeiieiie ettt ettt seee s 37
3.1.2.1 Functional REQUITEMENLS ........ccceeeuiiririiiieiieeiierie ettt ettt seve e e saeeeaeeaaeens 37

3.1.2.2  Non-functional reqUITEMENLS ..........ccceeeruierieeiiieiiieiieeeieeiee et e e saeeree e ens 38

3.1.2.3  Detailed SPecifiCations .........ccccueeeuieririiiieiieeiieeieeieesteeree et esieeeaeesaeenseesaseens 39

3.2 Cultural Heritage Module.........coueieiveicisencssninssnnicssnnissssnessssnossssossssnssssssssssssssssssssssssses 41
3.2.1 Components and Subcomponents Technical Specifications............ccceeeeeeiierieniiennenne. 41
3.2.2  Requirements and SPECIfICAtIONS ........c.eevuieeriieriieeiieiie ettt ettt ere e eee 43
3.2.2.1 Functional REQUITEMENLS ........cceeeiuiiriiiiiieiieeiieeie et ettt sre et seee e e saeesae e ens 43

3.2.2.2  Non-functional reqUITEMENLS ..........cccueeruieriieiiieiieeiiienieeite e eiee e e e eseeeeaeeens 44

3.2.2.3  Detailed SPecifiCationS .........ccceeeeiieririiiieiieeiieeieeiee st etteeee et eseeeeaeesaeenseesasaens 45




. .
Italiadomani UNIVERSITA
PIANO NAZIONALE DEGLI STUDI
DI RIPRESA E RESILIENZA DI SASSARI

dall'Unione europea ' dell’'Universita
NextGenerationEU % e della Ricerca

Finanziato Ministero l /i UNISS

33 Training MOUIE ......ccueiieveiiiivniiiinicisiicnsnicssticssssisssssssssssesssnssssssosssssssssssssssssssssssssssssss 47
3.3.1 Components and Subcomponents Technical Specifications............cccceceevevierienireneenne. 47
3.3.2 Requirements and SPECIfICAIONS .......cccueriiriiiriiriiriieieeiene ettt 48

3.3.2.1 Functional REQUITEMENLS ........ceeevuiiriiiiiierieeiieeie ettt ettt et siee e e saeestae e ens 48
3.3.2.2  Non-functional TEQUITEMENLTS .......cc.eevuerierieerierieniieieeiienieere ettt 48
3.3.2.3  Detailed SPeCifiCationS .........cccveeiiieririiiieiieeiieeieeiee st eiee et eseeeeaeeseaeensaesaeaens 49

3.1 Communication and Dissemination Module ...........oueeuiinveensneensnecsenssnnnseecsseecsaesssacesne 50
3.1.1 Components and Subcomponents Technical Specifications............ccceeceeeevierienirenenne. 50
3.1.2  Requirements and SPECIfICAIONS .......cccueriiriiiriiriiriieieeieee et 51

3.1.2.1 Functional REQUITEMENLS ........c..eeeuiiriiiiiieiieeiierie ettt ettt e e esaesaeeens 51
3.1.2.2  Non-functional reqUITEMENLS ..........cccueeruierieeiiienieeiiienieeiteeee et see e eaeesree e ens 51
3.1.2.3  Detailed SPecifiCations .........cccueeeiieriririieiieeiieeieeieesteetee e et e seteeaeeseaeensaesaeaens 52
4  DASHBOARD FOR ACTIONS MONITORING ........cccoviviiieeiiiiee e 54

4.1 Key Indicators for Spoke 2 ODjJectiVes......cccevvreesvercsssnrcssnicssnrcssnsicssssncssssscssssssssssssssses 54

4.2 Visualization Types to Implement..........cceieevricisnncssnicssnnicssnnessssncsssncssssnessssssssssssssses 61

4.3 Functional Requirements and Functional Specifications........ccccceevercrcuercsceeccsserccsnnnes 64

5 CONCLUSIONS ..ottt et ettt eenaesneenseensens 66
List of Tables

Table 1 - Tourism module COMPONENLS. ......c.eeeiuiiriiieiieiie ettt ettt seaeebeeeeseeeeas 14
Table 2 - Tourism module Main COMPONENLS. ........eeevieririiiieriieeiienie ettt eee e e eaeebeeeseeeeeas 33
Table 3 - Tourism module - Components and Subcomponents Technical Specifications ................ 34
Table 4 - Tourism module functional reqUIrEMENtS...........cceerieeiiiiriieeiiieieee e 37
Table 5 - Tourism module non functional rEQUITEMENTS...........ceecuierieeiiienieeieeie et 38
Table 6 - Tourism Module Functionalities - Detailed Specifications. ...........cccccceeeeveenienieenieenieenen. 39
Table 7 - Cultural Heritage Module - Components and Subcomponents Technical Specifications..41
Table 8 - Cultural Heritage module functional requirements ..............ccceevveecieenieeiienienieeeeeeeeneen 43
Table 9 - Cultural Heritage module - Non-functional requirements.............cccoeeeeeciieniencieenieeneeennen. 44
Table 10 - Cultural Heritage Module detailed specifications. ...........cccceeveeriieenienieenieeieeieeeeeeneen 45
Table 11 - Training module - Components and Subcomponents Technical Specifications.............. 47
Table 12 - Training module functional reqUIreMENtS. ...........cccueeeuierieeiiienieeieerie et 48
Table 13 - Training module non-functional TEQUITEMENTS. ........cccueereeeiieriieeieeiie e eie e 48
Table 14 - Training module functionalities SPECIfiCationS..........ccueevieeiierieiiiieie et 49
Table 15 - Communication module - Components and Subcomponents Technical Specifications .. 50
Table 16 - Communication module functional reqUIremMents. ...........ccccueeveeecieerieeiieenieeieeiee e 51
Table 17 - Communication module non-functional requirements. ............ccoeceeveeeieenieniieenieeneeennen. 51
Table 18 - Communication module - Functionalities detailed specifications..............ccccceerueenurennne. 52
Table 19 - SPOKE 2 KPIS .....eiiiiiiiieiiee ettt ettt ettt et e et e e ebeeseeenbeenseesnseenseas 54
Table 20 - Dashboard viSualiZation tYPeS .........c.eeceeeiiierieeiiieiie ettt ettt eieeiee et eereeaeeenreeeeas 61
Table 21 - Dashboard functional reqUITEMENtS. ...........cecveeriierieeiiieie ettt 64
Table 22 - Dashboard technical SPecifiCations. ............cccueeiuierireiiienie et 65

4




PIANO NAZIONALE
DI RIPRESA E RESILIENZA

e, Finanziato y . .
+ | dall'Unione europea iversi 1 [taliadomani

* ok

NextGenerationEU e della Ricerca

List of Figures
Figure 1 - High-level architecture of the platform............ccocooviiiiiniiiiiiinie 10
Figure 2 - High-level architecture of the Tourism Module............ccceoveriiniiiiniiniinineecee 13

Pag. 5



Finanziato A Ministero

dall'Unione europea 0y dell’'Universita Italiadomani
NextGenerationEU “P¢> e della Ricerca BRI EE R Eienza

Pag. 6



dall'Unione europea [taliadomani UNIVERSITA
NextGenerationEU $i&> e della Ricerca BN NAZIONA D SAReat"

Finanziato £i%y Ministero 1 UNISS

D RIFRESA £ RESILIENZA DI SASSARI

EXECUTIVE SUMMARY

This document fulfills a primary objective of tasks T1.2, T1.3, and T1.5 within Work Package 1
“Contest Analysis, Technological Laboratory & Development of a Multidimensional Platform.” This
initiative is part of Spoke 2: Innovation and Sustainability for the Competitiveness of Tourism and
Cultural Heritage SMEs in Marginal Markets, under the broader project e.INS - Ecosystem of
Innovation for Next Generation Sardinia.

The deliverable, titled "Technological Architecture and Requirements of the Digital Platform,
Dashboard for Action Monitoring" provides an in-depth outline of the technological architecture, and
the specific requirements needed for the development of the digital platform. It also details the design
and functionality of the dashboard intended for monitoring various actions. These elements are
critical for creating an effective and user-friendly platform that supports the innovation and
sustainability goals of tourism and cultural heritage SMEs in marginal markets. By addressing these
requirements, the platform aims to enhance operational efficiency, facilitate better decision-making,

and ultimately improve the competitiveness of these SMEs.

Related Documents
e Project proposal (Article 10, paragraph 3 and Article 12 of the Call)

e Deliverable 2 - Project plan of the multidimensional platform design

Pag. 7
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1 Introduction

This document serves as a comprehensive guide for the technological architecture and requirements
essential for the development of the digital platform outlined in Work Package No. 1, “Contest
Analysis, Technological Laboratory & Development of a Multidimensional Platform.” This work is
a part of Spoke 2: Innovation and Sustainability for the Competitiveness of Tourism and Cultural
Heritage SMEs in Marginal Markets, under the e.INS - Ecosystem of Innovation for Next Generation
Sardinia project. The primary objective of this deliverable is to detail the specifications and technical
requirements necessary for constructing a robust and effective digital platform. This platform is
designed to support the strategic goals of enhancing innovation and sustainability among tourism and
cultural heritage SMEs in marginal markets.

The deliverable is structured as follows. In Section 2 is reported a detailed description of the
platform's overall architecture, including the framework, tools, and technologies that will be
employed. This section outlines the structural design and how the various components of the platform
will interact and integrate. In Section 3 we report a thorough enumeration of both functional and non-
functional requirements. These requirements are critical to ensure the platform meets the needs of its
users while maintaining high standards of reliability and efficiency. In Section 4, we show an in-
depth look at the dashboard component, which is essential for monitoring and tracking various actions
and metrics. This section covers the design principles, key functionalities, and technical specifications
necessary to create an intuitive and informative dashboard that provides real-time insights and

analytics.
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2 Technological Architecture

2.1 Introduction
The Tourism and Cultural Heritage Spoke aims to develop an innovative, multidimensional platform
serving as a dynamic hub for various essential features. This platform will integrate advanced
simulation and analysis capabilities along with robust tools for effective management and governance
of tourism and cultural preservation territories. The platform is structured around four central

modules:

Tourism: This module is the nerve centre for the tourism domain in Sardinia. It includes sophisticated
data analytics on various data types, such as arrivals and departures in Sardinia, and features sentiment
analysis on social media platforms for a comprehensive understanding of visitor sentiments and
preferences. It provides powerful tools for destination managers to enhance the overall visitor
experience. The primary beneficiaries are tourism operators and policy makers, who will use its

insights for informed decisions on policies, promotions, and resource allocation.

Cultural Heritage: This module functions as a semantic digital repository of Sardinia's rich cultural
assets, highlighting the commitment to preserving and celebrating the region's heritage. It will serve
as a comprehensive archive, cataloguing a diverse array of tangible and intangible cultural treasures,

ensuring they are preserved, promoted, and disseminated to a wide audience.

Communication and Dissemination: This module facilitates seamless interaction and information
exchange among stakeholders and the public in the tourism and cultural heritage sectors. By
promoting open communication channels, it will foster synergy among tourism operators, cultural

institutions, and local communities.

Training: This module provides technology transfer within the tourism and cultural heritage sectors
through e-learning courses, webinars, and a curated library of training materials. It aims to elevate
the standards of excellence within these sectors by empowering individuals with the necessary

knowledge and skills.
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Each module of the multidimensional platform is designed to be a standalone resource, providing
specialized tools tailored to specific needs. However, the platform's true power lies in its ability to
integrate data and insights from multiple modules, enabling comprehensive analyses for a holistic
perspective. The platform will function as a robust Decision Support System (DSS) for policy makers,

offering invaluable insights and recommendations for strategic decisions.

Software Layer
Platform

Access Ul

Tourism Module Cultural Heritage Training|Module
Modlule

Back-end Capabliities Back-end Capabilities:

Back-end Capabilities:

Back-end Capabiities:

Data Analysis
Data Gathering
Data Storage

Semantic Interoperability
Inference and Reasoning
Virtual Reality Tour

Nows
Social Media

Course Management
Certification

Hardware Layer

l l l

Login Nodes

CPU Nodes GPU Nodes

Figure I - High-level architecture of the platform

In Figure 1, the general platform architecture is represented. The platform offers user interaction

through an intuitive Platform Access UIL. At its core is the Software Layer, responsible for

Pag. 10
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orchestrating the functionalities and capabilities of the four distinct modules: Tourism, Cultural
Heritage, Training, and Communication. Each module features a dedicated Ul tailored to specific
user needs. The Network Cluster connects the Software Layer with the underlying hardware
resources, ensuring seamless operation and efficient utilization of computational resources. This
cluster includes essential components like NAS Storage System, CPU nodes, GPU nodes, and Login

nodes.

The following subsections will provide a summary of the technical details outlined in Deliverable 2
“Project Plan of the Multidimensional Platform”. This overview aims to offer a coherent
understanding of how the Tourism, Cultural Heritage, Training, and Communication modules are

designed to interact and contribute to the overall functionality of the platform.

2.2 Tourism
The Tourism Module is strategically designed to enhance the management and understanding of
tourism in Sardinia by leveraging comprehensive data collection, analysis, and reporting capabilities.
This module aims to significantly improve how stakeholders assess and manage various aspects of
tourism, focusing on customer engagement, data-driven decision-making, and operational efficiency.
At its core, the module seeks to boost customer engagement and satisfaction. By employing sentiment
analysis and trend monitoring, it provides valuable insights into visitor preferences and emerging
trends. This allows tourism and cultural heritage SMEs in Sardinia to adjust their offerings and
strategies to better meet the evolving needs of visitors, ultimately leading to a more satisfying
experience for tourists.
In addition, the module is geared towards promoting data-driven decision-making for sustainability.
Through interactive dashboards and maps, it presents key performance indicators and detailed data
related to tourism and cultural heritage activities. These tools enable SMEs to make informed
decisions about resource allocation, marketing efforts, and sustainability initiatives, supporting the
region’s goal of sustainable tourism growth.
Another significant objective of the module is to optimize operations and revenue management for
SMEs. By offering features like automated reporting and demand forecastingthe module helps
businesses understand peak demand periods, refine their pricing strategies, and manage their

inventory more effectively.

11
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2.2.1 Functionalities

The Tourism module offers the following functionalities to empower users with actionable insights

and effective decision-making tools:

1.

e

10.
11.
12.
13.
14.

Sentiment Score: Analyzes customer reviews and social media posts to quantify public
sentiment.

Keyword Extraction: Identifies key terms and phrases that frequently appear in user-generated
content.

Topic Modelling: Groups content into thematic clusters for deeper understanding of emerging
trends.

Sentiment-Keyword Correlation: Analyzes the relationship between keywords and sentiment
scores.

Trend Analysis: Tracks changes over time in various tourism-related metrics.

Historical Data: Provides access to historical data for comparative analysis.

Heatmaps: Visualizes geographic distribution of tourism activities and interests.

Businesses Categorization: Classifies businesses by type and category within the tourism
sector.

Category Popularity Ranking: Ranks categories based on their popularity and demand.
Interactive Dashboards: Offers customizable visual interfaces for real-time data visualization.
Automated Reports: Generates periodic reports automatically for decision-making.
Interactive Maps: Provides map-based visualization of tourism data.

Geographic Clustering: Groups locations based on tourism-related metrics.

Demand Forecasting: Predicts future demand for tourism services based on current and

historical data.

It's important to note that this list may evolve based on stakeholder feedback and the availability of

the necessary data for implementation. Updates will be eventually reported in D6.

2.2.2  Main Components

The Tourism Module is composed of several integral components that work together to enhance the

management and analysis of tourism data.

At its foundation is the Data Gathering Component, which plays a crucial role in collecting a broad

spectrum of data from various online sources. This includes customer reviews, social media mentions,

12
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booking statistics, and other pertinent online information. By aggregating such diverse data, this
component sets the stage for thorough analysis and informed decision-making.

The next key element is the Data Storage Component. This component functions as a centralized
and secure repository where all collected data is systematically stored. It ensures efficient data
retrieval and management, providing a reliable foundation for historical analysis, long-term trend
monitoring, and automated reporting.

Central to the module is the Data Analysis Component. This component is made up of several
subcomponents dedicated to processing and interpreting the collected data. It enables various types
of analysis, including sentiment analysis, time series analysis, trend analysis, demand forecasting,
and pricing analysis. These analytical tools offer valuable insights that help SMEs make well-
informed decisions and adapt to evolving market conditions.

Finally, the User Interface Component serves as the essential link between the data analysis and the
end users, such as SMEs and their stakeholders. It includes user-friendly interfaces, interactive
dashboards, maps, and automated reporting tools. These features allow users to easily visualize data,

track performance, and generate reports, thereby supporting effective decision-making and strategic

planning.
Sentiment
Analysis
Interactive
Dashboards
1 Time Series

Analysis

Interactive
d v Maps

Qualitative
Analysis

Automated
Reports

Quantitative
Analysis

Figure 2 - High-level architecture of the Tourism Module.

These four components work together to create a comprehensive and user-centric system that collects,
stores, analyses, and presents data. The data gathering and storage components ensure a continuous

flow of data, while the data analysis component derives valuable insights. The user interface
Pag. 13
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component then makes these insights accessible and actionable for SMEs. A schematic representation

of the high-level architecture of the Tourism Module can be found in Figure 2, while in Table 1 we

report a description of each component.

Table 1 - Tourism module components.

Component Subcomponent Description Role in the Module
The Data Gathering N
_ By providing a
Component is the ‘
comprehensive
foundational element
dataset, the Data
of the Tourism '
Gathering Component
module. It is
_ ensures that the
responsible for
module has access to
collecting a wide
the raw material
range of data from
_ . necessary for
) various online
Data Gathering thorough analyses and

sources. This includes
aggregating
information from
customer reviews,
social media
mentions, booking
statistics, and website

traffic data.

informed decision-
making. Its role is
critical in capturing
diverse data points
that form the basis for
further exploration

and interpretation.

Data Storage

The Data Storage
Component functions
as a centralized and
secure repository for
the data collected by
the Data Gathering
Component. It is
designed to organize

and store data in a

This component is
essential for historical
analysis, trend
tracking, and
automated reporting.
It preserves,
organizes, and
facilitates easy

retrieval of data,
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structured manner,
making it readily
available for

subsequent analysis.

thereby supporting
long-term data
management and

accessibility.

Data Analysis

The Data Analysis
Component is the core
of the Tourism
module,
encompassing several
subcomponents
dedicated to
processing and
interpreting the
collected data. It is
instrumental in
transforming raw data
into actionable

insights.

This component
provides SMEs with
valuable insights
derived from data
analysis. It enables
businesses to make
informed decisions by
understanding
consumer behavior
and market trends,
thus supporting
adaptability to
changing market

conditions.

Sentiment Analysis

Evaluates the
sentiment expressed in
user-generated content
to gauge public
opinion.

Time Series Analysis

Examines data trends
over specific time
periods to identify
patterns and shifts.

Trend Analysis

Detects emerging
trends within the

tourism sector to

guide strategic

planning.
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Demand Forecasting

Predicts future
demand for tourism
services to help in

resource allocation.

User Interface

The User Interface
Component serves as
the bridge between the
data analysis and end
users, such as SMEs
and their stakeholders.
It offers user-friendly
interfaces that
facilitate interaction
with the data.

This component
enhances the usability
of data insights,
supporting effective
decision-making. It
allows users to
visualize data, track
performance metrics,
and produce
automated reports,
thereby guiding their
strategic actions and
improving operational

efficiency.

Provide customizable

visualizations of real-

Interactive . .
Dashboards time data for quick
insights.
Offer geographical
Mabs representations of data
P points and trends for
spatial analysis.
Generate periodic
reports based on data
Automated Reporting analysis to streamline
Tools

reporting processes.
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2.2.3 Required Technologies

To deliver the desired functionalities, the platform must implement three main macro capabilities:

e Data Gathering: This involves the process of collecting information, facts, or data from
various sources to build a dataset that can be used for decision-making, research, or analysis.
Methods for data gathering include surveys, interviews, observations, and data mining. It is a
fundamental step in the broader process of data analysis, providing the raw material for
insights and strategic decisions.

e Data Storage: This refers to securely preserving and organizing digital information to ensure
it can be efficiently retrieved and managed for future use. It involves selecting and
implementing appropriate storage solutions, such as databases, file systems, or cloud storage,
to accommodate the diverse formats and volumes of data collected or generated by the
platform.

e Data Analysis: This is the systematic examination and interpretation of data to extract
meaningful insights, patterns, and trends. Using various techniques and methodologies, data
analysis helps make sense of information and is essential for informed decision-making,
problem-solving, and research across different fields.

In the following sections, we will delve deeper into these three macro capabilities, focusing on the

specific methodologies that will be employed to implement these processes effectively.

2.2.3.1 Data Gathering

The process of data gathering involves systematically collecting pertinent information, facts, or data
from a variety of digital sources. This indispensable phase lays the foundation for informed decision-
making, comprehensive research, and insightful analysis, ultimately driving the platform's
functionality and effectiveness.

In the digital age, the internet and associated platforms have become vast repositories of data, teeming
with valuable information relevant to numerous fields, from e-commerce to social media. Data
gathering techniques encompass a broad spectrum of methods, including web scraping, data
extraction from APIs, surveys, observations, and interviews, each tailored to capture the specific

information needed to fulfill the platform's objectives.
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The success of data gathering hinges on the selection of appropriate methods, adherence to ethical
considerations, data privacy regulations, and the availability of the required data. As the digital
landscape evolves, the challenges and opportunities in data gathering evolve as well, necessitating an
agile approach to ensure the timely and responsible acquisition of information from online sources.

Within the context of the platform, two primary methodologies, web scraping and data extraction
from APIs, are particularly significant for data gathering due to their effectiveness in obtaining

information from online sources.

Web Scraping

Web scraping is a data gathering method that involves automatically extracting data from websites.
This technique is especially valuable when dealing with sources that do not provide structured data
through APIs. Web scraping typically encompasses the following key aspects:

o Crawling: A web crawler, also known as a spider, navigates through web pages, visiting
URLs, and retrieving data based on predefined criteria. This automated process allows for the
systematic extraction of data from multiple web pages.

e Parsing: After data is fetched, it must be parsed to extract the specific information of interest.
Parsing involves navigating the HTML or other markup languages of a webpage to locate and
extract relevant data elements.

e Data Cleaning: Data collected through web scraping may require cleaning and transformation
to remove inconsistencies and ensure its quality and uniformity. This step may involve
handling missing data, standardizing formats, and dealing with anomalies.

Web scraping is a versatile technique that can be employed in various scenarios, from aggregating
pricing data from e-commerce websites to collecting news articles or reviews from multiple sources.
However, it is crucial to note that web scraping can raise legal and ethical concerns, as websites often
have terms of service that govern web crawling, and scraping sensitive or personal data can infringe

on privacy laws.

Data Extraction from APIs

Data extraction from APIs is a structured and efficient method for acquiring data from online
platforms that offer API access. APIs are interfaces that allow applications to request and exchange

data in a standardized and controlled manner. Key aspects of data extraction from APIs include:
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o API Integration: The platform integrates with the APIs of online services, such as Google
Maps, Booking, Facebook, and more, using the provided endpoints and authentication
methods. This process ensures a secure and authorized data exchange.

o Structured Data: APIs typically provide structured data in a well-defined format, making it
easier to access specific information without extensive parsing. This structured data can
include user profiles, reviews, location data, and more, depending on the source.

e Real-time Updates: Many APIs offer real-time data access, allowing the platform to access
the most up-to-date information. This is particularly valuable for applications that require
current data, such as live location updates.

Data extraction from APIs is generally a more reliable and sustainable method, as it aligns with the
terms and conditions of the service providers and often mitigates the legal and ethical concerns
associated with web scraping. However, not all platforms or sources offer APIs, and the scope of

available data may vary depending on the specific API's endpoints and capabilities.

In summary, within the context of the platform, web scraping and data extraction from APIs are the
main methodologies for data gathering. Web scraping is a versatile yet potentially complex method
suitable for sources without structured API access, while data extraction from APIs offers a more
streamlined and standardized approach for collecting data from online sources. The choice between
these methodologies should consider the nature of the source, legal considerations, and the specific

data requirements of the platform.

2.2.3.2 Data Storage

Data storage is a fundamental aspect of modern information management, involving the processes
and technologies used to preserve, organize, and retrieve digital data. Effective data management is
crucial in today's digital environment, especially given the vast and diverse types of data encountered
online. Understanding the broader context of data storage is essential before examining the specific
solution adopted by the platform.

In the digital landscape, data exists in various formats, ranging from structured, tabular data in
relational databases to semi-structured and unstructured formats like JSON, XML, and free-text
documents. This data originates from numerous sources, including websites, mobile applications,
social media platforms, [oT devices, and sensor networks. The diversity of data formats and sources

presents significant challenges for effective data storage.
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Traditionally, data storage solutions have included relational database management systems
(RDBMS), file systems, and cloud storage. While these systems effectively manage structured data
with well-defined schemas, they may struggle with semi-structured or unstructured data, which is
increasingly common on the internet.

A widely adopted approach for handling unstructured and semi-structured data is NoSQL (Not Only
SQL) databases. NoSQL databases provide a schema-less framework, offering flexibility in data
storage that is particularly beneficial for managing the heterogeneous data found online. These
databases come in various types, such as document-oriented (e.g., MongoDB), key-value stores,
column-family stores, and graph databases, each tailored to specific storage needs.

For the platform, selecting an appropriate data storage methodology is critical. Given the prevalence
of JSON and semi-structured data on the web, MongoDB, a leading NoSQL database, emerges as an
ideal solution. MongoDB's document-oriented data model, compatibility with BSON (Binary JSON),
and adaptability for handling unstructured data align perfectly with the platform's requirements. It
offers a robust and scalable solution for effectively managing data while ensuring accessibility,
security, and seamless integration with data gathering processes.

Choosing the right data storage methodology is vital for the platform's success, facilitating the secure
and efficient preservation of the diverse data collected from online sources. This choice also positions
the platform to adapt and evolve, continually meeting the needs of its stakeholders and users in a

rapidly changing digital landscape.

2.2.3.3 Data Analysis

Data analysis is a crucial process in today's world, serving as the foundation for informed decision-
making, scientific research, and operational efficiency. This systematic approach involves examining,
transforming, and interpreting data to extract meaningful insights, identify patterns, and uncover
trends. Given the rapid technological advancements and the exponential increase in data sources, the
significance of data analysis has never been greater.

At its essence, data analysis is a pragmatic and data-driven methodology that plays a vital role across
various sectors, including business, science, healthcare, and government. Its roots can be traced back
to early practices in data collection for administrative and economic functions, such as taxation and
resource management. Over the years, it has evolved into a sophisticated process, closely linked with

technological advancements and increased computing power.
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In the current data landscape, the rise of sources like sensor networks, social media, e-commerce

transactions, and the Internet of Things has led to the era of "big data." This overwhelming influx of

information presents both opportunities and challenges, making effective data analysis essential for

organizations and individuals alike to navigate vast amounts of data.

Data analysis encompasses a wide array of methodologies, each serving a unique purpose. These

methodologies are key in extracting insights from data and include:

Descriptive Analysis: This methodology focuses on summarizing data to provide an
overview of its central tendencies, variability, and distribution. It serves as the foundational
step in understanding a dataset's composition and characteristics.

Inferential Analysis: Building on descriptive analysis, inferential analysis seeks to draw
conclusions about a broader population based on sample data. This approach involves
techniques such as hypothesis testing, confidence intervals, and regression analysis to inform
predictions.

Exploratory Data Analysis (EDA): EDA is a critical initial step that employs visualizations
and statistical techniques to uncover hidden patterns, relationships, and anomalies within data,
guiding further investigation.

Time Series Analysis: This methodology is essential for analyzing data collected over time,
such as stock prices or economic indicators. It utilizes techniques like autocorrelation and
exponential smoothing to identify trends and make forecasts.

Machine Learning and Predictive Modeling: These techniques are vital for identifying
patterns and making predictions or classifications, applicable in areas like image recognition
and recommendation systems.

Text and Sentiment Analysis: This approach deals with unstructured textual data, enabling
the extraction of insights and sentiment analysis, crucial for monitoring social media,
customer feedback, and content recommendation.

Big Data Analytics: In the era of big data, specialized tools and distributed computing
frameworks are employed to efficiently process and analyze large datasets, particularly in
industries like e-commerce and finance.

Qualitative Data Analysis: While many methods focus on numerical data, qualitative data
analysis addresses non-numeric data types, utilizing techniques like thematic and content

analysis to interpret unstructured information.
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These methodologies offer a versatile toolkit for analysts and researchers, with the choice of method
depending on the data's nature and the analysis's specific objectives. In the ever-evolving field of data
analysis, selecting the appropriate methodology is crucial for deriving meaningful insights and
supporting informed decision-making.

For our platform, we concentrate on a specific set of data analysis methodologies that align closely
with our objectives. The chosen methodologies are tailored to meet the platform's essential
functionalities, including:

e Text and Sentiment Analysis: This key component allows us to extract valuable insights
from textual data, generating sentiment scores and identifying relevant keywords. This helps
gauge public sentiment and understand user-generated content.

e Qualitative Data Analysis: This approach is vital for interpreting non-numeric data, such as
user feedback and reviews, aiding in functionalities like business categorization and
popularity ranking.

e Time Series Analysis: Given our focus on historical data, time series analysis is fundamental
to examining data patterns and forecasting future trends, providing users with valuable
insights for strategic decisions.

e Exploratory Data Analysis (EDA) and Descriptive Analysis: EDA plays a central role in
uncovering hidden patterns within data, while descriptive analysis summarizes data
characteristics, facilitating functionalities such as interactive dashboards and automated
reports.

These selected methodologies strategically align with our platform's functionalities, enabling us to
deliver insightful tools and features that meet users' needs. By focusing on these approaches, we can
provide capabilities for sentiment analysis, keyword extraction, topic modeling, trend analysis, and
more, empowering data-driven decision-making across various applications, including market
analysis and demand forecasting.

In the following sections, we will delve deeper into text and sentiment analysis as well as time series
analysis, highlighting their importance in extracting valuable information that can be effectively

utilized alongside the other technologies discussed.

Text and Sentiment Analysis

Our strategy for text and sentiment analysis focuses on integrating advanced technologies such as

Natural Language Processing (NLP), large language models, and zero-shot learning. Our goal is to
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utilize these innovations to enhance the platform's capability in understanding and analyzing textual

data.

e Natural Language Processing (NLP) is central to our approach, encompassing various
techniques and algorithms that enable machines to understand, interpret, and generate human
language. Through NLP, we plan to conduct tasks like sentiment analysis, named entity
recognition, and part-of-speech tagging.

e Large Language Models: We intend to leverage large language models, including GPT-3,
BERT, and their successors. These models, pre-trained on vast datasets, provide a deep
understanding of language structure and semantics. By fine-tuning these models to meet our
platform's requirements, we aim to enhance the accuracy and contextual relevance of our text
analysis.

e Zero-Shot Learning: This innovative method allows our platform to tackle new tasks without
requiring prior examples or labeled data.

As we explore these technologies, our objective is to improve the quality and relevance of the insights
generated by our platform. Currently, we are in the research phase, assessing the most effective ways

to incorporate these technologies into our system.

Time Series Analysis

Time series analysis is a crucial component of our platform, serving as a key method for deriving
insights from temporal data. This analytical technique involves examining data collected over
sequential time intervals. We are currently evaluating various methodologies to identify those most
suitable for integration into our platform. Each of these methodologies plays a vital role in
understanding time-dependent data:
e Moving Averages provide a foundational technique in time series analysis by calculating the
average of data points within a specified window, helping to identify trends and reduce noise.
¢ Exponential Smoothing applies exponentially decreasing weights to past data, emphasizing
recent observations. This method is particularly effective for short-term forecasting and
detecting sudden changes in data.
e Autoregressive Integrated Moving Average (ARIMA) combines autoregressive (AR),
differencing (I), and moving average (MA) components, excelling in modeling and

forecasting time series data that exhibit trends and seasonality.
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e Seasonal Decomposition breaks down time series data into seasonal, trend, and residual
components, making it easier to uncover underlying patterns and extract valuable information
from temporal datasets.

e Machine Learning Methods, including recurrent neural networks (RNNs) and Long Short-
Term Memory (LSTM) networks, are increasingly utilized in time series analysis due to their
ability to capture complex data dependencies and deliver accurate predictions.

Each methodology serves distinct purposes in time series analysis, and we are actively investigating
their suitability for specific applications. Through this exploratory process, we aim to identify the
most effective methods for our platform, ensuring we maximize the potential of time series analysis

to provide valuable insights for our users.

2.3 Cultural Heritage

The platform includes a specialized module designed for the cultural heritage (CH) sector, which has
gained increased importance following COVID-19 and is now seen as a key driver for Sardinia's
economic recovery. This module offers a comprehensive digital catalogue of Sardinia's cultural
assets, providing detailed information to explore the island's rich history and heritage. It serves a wide
range of users, including cultural institutions, tourism operators, and the general public interested in
Sardinia's past.

The module utilizes advanced Semantic Web (SW) technologies to enhance the interaction with and
understanding of cultural assets, making them more accessible and engaging. Each artifact is carefully
documented, allowing users to explore extensive narratives, historical contexts, and artistic details.
Additionally, the module features an augmented reality component, enabling users to experience
Sardinia's cultural sites in an immersive, digital format. The design is adaptive, ensuring compatibility
with future technologies and platforms, thus offering a lasting resource for cultural enthusiasts and

professionals.

2.3.1 Functionalities

In the following, the main functionalities are listed, along with their intended purposes:

| Structured data representation
e Use ontologies and knowledge organization systems to represent cultural data in a structured,

standardized manner.
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e Provides a standardized format for cultural data, making it easier to organize, categorize, and
analyze.
| Data enrichment and linking
e Augment existing data with additional context, metadata, and interlinked resources.
e Creates a more comprehensive and interconnected knowledge base.
"I Conceptual Linkages
o Establish meaningful relationships between cultural artifacts.
e Provides a deeper understanding of their contextual significance.
'l Semantic interoperability
e Allow communication and data exchange between different systems and platforms.
e Ensures compatibility with external resources.
| Inference and reasoning
o Use logic-based reasoning to derive additional knowledge from existing data.
o Enhances the depth of information available to users.
'] Facilitation of multilingual access
e Support the representation of cultural data in multiple languages.
o Ensures accessibility for a diverse global audience.
'] Support for complex queries
e Allow for the execution of complex queries.
o Enables users to retrieve specific information about cultural artifacts.
] Interoperable Data Exchange
o Support the exchange of cultural data with external platforms, repositories, and initiatives.
e Fosters collaboration and knowledge-sharing.
'] Artifact interaction
e Allow users to interact with virtual representations of artifacts using gestures, voice
commands, or controllers.
" Virtual reconstructions
o Create digital reconstructions of historical sites or artifacts.
e Allows users to explore their original appearance.
I Virtual Reality Tours
e Enable users to take immersive guided tours of cultural sites and artifacts using AR/VR

technology.
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It is important to acknowledge that this list may be subject to change based on feedback received

from involved stakeholders and the availability of the necessary data required for implementing these

functionalities.

2.3.2  Main Components and Required Technologies

The architecture of the Cultural Heritage (CH) module is designed to harness the capabilities of

Semantic Web (SW) technologies for the effective management and exploration of cultural heritage

data. Below is an overview of the key components and their interactions.

Triple Store: A triple store is a specialized database for storing and retrieving RDF triples,
which consist of subject-predicate-object statements foundational to Semantic Web data. It
serves as the primary data storage system for all RDF data related to cultural heritage within
the module, allowing for efficient querying and information retrieval. Required technologies:
RDF database systems like Virtuoso; SPARQL endpoints for querying and managing RDF
data.

Reasoner: A reasoner is a software component that performs inferencing and logical
reasoning on RDF data. By applying ontologies, rules, and logic, it draws additional
conclusions from existing data. In the context of the CH module, the reasoner enhances
semantic understanding, enabling more sophisticated queries and inferences about
relationships and properties. Required technologies: OWL for defining the ontology;
RDFS/OWL reasoners such as HermiT, Pellet, or FaCT++ for logical reasoning;
programming languages for integration (e.g., Java, Python).

Ontology: An ontology is a formal representation of concepts, entities, and their relationships
within a specific domain, providing a shared understanding of the domain's structure and
semantics. In the module, the ontology defines the vocabulary and relationships used to
describe cultural heritage entities, such as artifacts, locations, historical events, and more,
ensuring consistent and standardized data representation. Required technologies: OWL/RDEFS
for defining the ontology; Protégé tool for ontology modeling; RDF/OWL serialization
formats (e.g., RDF/XML, Turtle, JSON-LD).
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Semantic Web Services: Semantic Web services are software components that offer
functionalities for creating, retrieving, and manipulating RDF data in compliance with
Semantic Web standards. These services enable interaction with the RDF data stored in the
triple store, facilitating tasks like querying, updating, and retrieving cultural heritage
information. Required technologies: SPARQL; RDF4]J or Jena (Java frameworks for working
with RDF data); HTTP/RESTful APIs for communication; server-side scripting languages
(e.g., Java, Python, Node.js).

User Interface: The user interface (UI) is the visual and interactive part of the module,
allowing users to interact with and navigate cultural heritage data. It includes web pages,
forms, and visualization tools, providing a user-friendly way for stakeholders, tourists, and
researchers to access, explore, and interact with the rich cultural heritage content stored in the
module. Required technologies: HTMLS5, CSS3, JavaScript; WebGL for 3D visualization in
AR/VR.

Augmented Reality (AR) / Virtual Reality (VR) Integration: This component encompasses
the technologies and functionalities related to AR/VR experiences, such as tour creation, 3D
object rendering, and interaction within virtual environments. It allows users to engage in
immersive and interactive experiences, enhancing their exploration of cultural heritage sites
and artifacts. Required technologies: AR/VR SDKs (e.g., ARKit, ARCore, Unity for AR and
VR development); 3D modeling and rendering software (e.g., Blender, Unity 3D); WebGL or
WebXR for web-based AR/VR experiences.

2.4 Training and Technology Transfer

The Training and Technology Transfer Module is a crucial part of the multi-dimensional platform,

acting as the central point for equipping stakeholders with vital skills and knowledge, facilitating

technology transfer, and boosting the competitiveness of SMEs. The main objectives of this module

arc:

Empowering Capacity for Sustainable Advancement: This primary objective focuses on
empowering SMEs, local communities, and key stakeholders within the tourism and cultural
heritage sectors. It aims to provide them with the essential knowledge and skills needed to

drive innovation and adopt sustainable practices in their management strategies. Practically,
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this goal ensures that individuals and organizations are equipped with the necessary tools to
not just survive but thrive in a constantly changing and dynamic industry.

Enabling Seamless Technology Transfer: Another critical objective is to ease the transfer
of technology. This includes the smooth dissemination of cutting-edge technologies and best
practices to SMEs. The goal is to enhance their competitiveness and adaptability, ensuring
they stay relevant in an environment marked by continuous change. Technology transfer goes
beyond the mere acquisition of advanced tools; it involves the adoption of innovative
methodologies and approaches that enable SMEs to effectively tackle the challenges of a

rapidly evolving market.

In summary, these objectives form the cornerstone for sustainable success, providing stakeholders

with the means to innovate, adapt, and prosper in the fields of tourism and cultural heritage

management.

2.4.1 Main Components

The primary components of the Training module include:

Dashboard: The dashboard functions as the central hub for users, offering a tailored
experience. Depending on their role, users will see a customized view of the platform. For
example, administrators will have access to platform-wide settings, while students will see
their enrolled courses and upcoming events. Notifications are essential here, keeping users
updated on new course content, upcoming webinars, workshops, and project updates. This
ensures users remain engaged and informed about relevant activities on the platform.
Course Management System: Instructors have the ability to create, edit, and organize
courses. This includes adding multimedia content such as videos, presentations, and
documents. Quizzes and assignments can be incorporated to assess student learning. For
students, course management involves a straightforward process of enrolling in courses and
accessing learning materials. They can track their progress, monitor their grades, and
participate in course-specific discussions and assignments.

Resource Library: The resource library acts as a digital repository, housing a variety of
educational materials like documents, videos, articles, and more. Users can easily search and

filter content to find the resources most relevant to their needs.
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Support for Virtual Classrooms, Webinars, and Workshops: These platform components
enable real-time interaction and learning. They provide an environment where instructors and
participants can engage in live discussions, ask questions, and share knowledge. The schedule
and calendar feature assists users in planning their participation in these live events, showing
the date, time, and topic of upcoming webinars, workshops, and virtual classroom sessions.
Registration is simple, ensuring users can sign up for these events with ease. Attendance
tracking is crucial for instructors to monitor participation and for users to keep a record of
their engagement.

Technology Transfer Hub: The Technology Transfer Hub is a key element of the platform,
dedicated to promoting innovation and sustainability. It serves as a repository for sharing
innovative technologies, best practices, and real-world case studies. For SMEs operating in
tourism and cultural heritage in marginal markets, access to new technologies and best
practices is essential for staying competitive. The hub offers a space for SMEs to discover,
learn about, and implement these technologies. It also provides opportunities for collaboration
among SMEs, allowing them to connect with experts, consultants, and other SMEs to jointly
work on implementing new technologies and sustainable practices. Here, users can find
resources, case studies, and expert insights related to innovative solutions, helping them adapt
and improve their operations. This collaborative and knowledge-sharing space empowers

SMEs to enhance their competitiveness in challenging markets.

2.4.2 Design Considerations

Several key design considerations are crucial in the development and functionality of the Training

and Technology Transfer Module:

User-Centric Design: Prioritize user-friendliness and accessibility to cater to a diverse
audience. The module should be intuitive for individuals with varying backgrounds and skill
levels.

Certification: Ensure participants receive certifications upon course completion, recognizing
their acquired skills and knowledge. Certifications add value to the learning experience for
both individuals and businesses.

Progress Tracking: Implement tools to monitor learner progress and performance, providing
valuable insights and guidance. These tools help learners set goals and enable continuous

improvement in course delivery.
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e Feedback Mechanism: Encourage active participation by allowing participants to provide
feedback and suggestions. This input helps refine courses and enhances the overall learning
experience.

e Community Building: Foster a community of learners, experts, and SMEs beyond the
courses. This community supports networking, peer support, and knowledge exchange,

enriching the overall learning journey.

In summary, these design considerations shape the structure of the module and embody the
commitment to delivering a holistic and enriching learning experience. By focusing on user-
centricity, certification, progress tracking, feedback, and community building, this module aims to
offer more than just courses; it seeks to create a dynamic ecosystem that empowers, validates,

supports, and connects stakeholders in their pursuit of innovation and sustainability.

2.5 Communication and Dissemination

The Communication and Dissemination Module is a crucial element of the Spoke, responsible for
effectively sharing project activities, information, and updates with a wide audience. It acts as a bridge

between project teams and stakeholders, including SMEs, local communities, and the general public.

This module has three primary objectives, each playing a practical role in advancing the project's

goals:

e Information Dissemination: The main goal is to effectively share project-related
information. This includes regular updates, news releases, detailed reports, and success
stories. The purpose is to keep stakeholders well-informed about the project's progress,
promoting transparency and trust.

e Engagement and Awareness: This objective aims to engage various stakeholders, such as
SMEs, local communities, and the public, in the project's activities. It seeks to raise awareness
about the importance of innovation and sustainability in tourism and cultural heritage. By
encouraging active participation and collaboration, it mobilizes collective efforts towards
these goals.

e Resource Repository: Beyond just disseminating information, this module serves as a

repository for valuable resources. It includes documents, research findings, videos, and other
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project-related materials. These resources are organized and easily accessible, providing a
practical knowledge base for those interested in the project's focus areas.
In summary, this module functions as a central hub for project updates and information sharing,
enhances stakeholder engagement and awareness, and offers a readily accessible resource repository

to equip users with valuable insights and knowledge.

2.5.1 Main Components

The Communication and Dissemination Module is centered around a project website, which serves
as the main hub for all communication activities. This website features a user-friendly interface,
enabling stakeholders to access project-related information and resources. The primary components
are:

1. Homepage: The homepage serves as a dynamic entry point, highlighting recent news,
updates, and major announcements. It offers an immediate overview of the project's current
activities and achievements.

2. News and Updates Section: This section provides stakeholders with easy access to project
news, including accomplishments, milestones, upcoming events, and industry-related news.
It is a key resource for staying updated on the project's progress and significant developments.

3. Events Calendar: An interactive calendar showcases project-related events such as
workshops, webinars, and conferences. Users can view event details and easily register
through the platform, facilitating participation.

4. Social Media Integration: The platform includes links to official social media profiles and
feeds, allowing stakeholders to follow real-time updates and engage via social channels.
Social sharing buttons on content further promote the spread of project-related information.

5. Video Gallery: The video gallery is a multimedia section featuring various project-related
videos, including interviews, success stories, and promotional content. These videos offer a
dynamic visual representation of the project's activities.

6. Document Repository: This categorized and searchable repository provides access to
documents, reports, research findings, and relevant publications. Stakeholders can download
these resources directly from the platform, promoting knowledge sharing.

7. Newsletter Subscription: A newsletter subscription option is available for those who prefer
to receive updates via email. Subscribers will receive project newsletters, keeping them

informed about recent developments and upcoming events.
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Together, these components create a comprehensive, user-centric platform that caters to the diverse
needs of stakeholders. The website acts as a central hub, offering access to information, resources,
news, events, and social engagement, thereby fostering an active community of well-informed and

engaged stakeholders.

2.5.2 Design Considerations

The design of the Communication and Dissemination Module should be guided by several key

considerations to ensure it is effective and user-friendly:

e User-Friendly Interface: The platform should have an intuitive and user-friendly interface
to ensure stakeholders of all technical skill levels can easily navigate and access information.
A well-designed user interface significantly enhances the overall user experience.

e Mobile Responsiveness: The platform must be fully responsive on various devices, including
smartphones and tablets. This ensures that users can access content on the go, which is
essential for those who rely on mobile devices for their online activities.

e Accessibility: Incorporating accessibility features is crucial to accommodate a diverse
audience, including people with disabilities. This ensures that information and resources are
accessible to everyone, reflecting principles of inclusivity and equity.

e Search Functionality: A robust search feature is essential for allowing users to quickly and
efficiently find specific resources or information. An effective search mechanism improves
the user journey by saving time and enhancing the overall experience.

¢ Feedback Mechanism: Including a feedback mechanism is vital for gathering user insights,
suggestions, and questions. This not only empowers users to contribute to the platform's
development but also provides the project team with valuable feedback for continuous
improvement.

Focusing on these design considerations ensures the creation of a user-centric and effective
Communication and Dissemination Module. These elements will make the platform easy to use and

accessible, providing a robust and engaging experience for all stakeholders.

32




UNISS

UNIVERSITA
DEGLI STUDI
DI SASSARI

Finanziato . .
[taliadomani

PIANO NAZIONALE
DI RIPRESA E RESILIENZA

dall'Unione europea
NextGenerationEU

Ministero
dell’Universita
e della Ricerca

3 Platform requirements and specifications

This section outlines the key requirements and specifications for the development and deployment of
the platform. Each module within the platform is designed to fulfill specific functional and non-
functional needs, ensuring that the system as a whole operates efficiently and effectively. The
following subsections will detail the requirements and technical specifications for each module,
addressing critical aspects such as data management, user interaction, security, and system

integration.

3.1 Tourism module

3.1.1 Components and Subcomponents Technical Specifications
Table 2 provides an overview of the core components that form the foundation of our Tourism

platform. Each component plays a critical role in the platform's ability to gather, store, and analyze
data, which is essential for delivering valuable insights and enabling informed decision-making. The
technologies employed within each component are carefully selected to ensure the platform is robust,
scalable, and capable of handling the diverse needs of its users. Below, we break down each

component, describe its primary function, and list the technologies used to implement it.

Table 2 - Tourism module main components.

Component Description Technologies Used
Data gathering involves collecting Data Mining Tools: For extractung relevant data
. . . from the web and social media platforms;
information from various sources . .
. . APIs: For gathering data from booking
Data to build a comprehensive dataset. latforms, review sites, and other online
Gathering  This dataset forms the basis for P g ’
analysis and decision-making resources,
- . Web Scraping: For collecting data from
within the Tourism module. . .
publicly available web pages
Data st ferst [
atas Qrage reters 9 §ecure y Databases: Structured databases (e.g., SQL)
preserving and organizing the . .
o . for storing relational data;
digital information collected
Data . . Data Warehouses: For long-term storage and
during the data gathering process. .
Storage . ) retrieval of large datasets;
It ensures that data is easily
. Cloud Storage: For scalable and secure
retrievable and manageable for .
storage solutions
future use.
Data analysis involves the Machine Learning Algorithms: For predictive
Data systematic examination and analysis and trend forecasting;
Analysis interpretation of data to extract Natural Language Processing (NLP): For
meaningful insights. This process  sentiment analysis and keyword extraction;
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is crucial for informed decision-

making and problem-solving.

Statistical Tools: For time series analysis and
correlation studies

This table highlights the importance of each component in the overall architecture of the Tourism

platform. Data Gathering is the first step, where diverse data sources are tapped to create a

comprehensive dataset, essential for any further analysis. Data Storage ensures that this information

is organized and preserved in a secure and accessible manner, providing the backbone for the

platform's functionality. Finally, Data Analysis transforms this stored data into actionable insights,

leveraging advanced technologies like machine learning and NLP to support strategic decision-

making.

Table 3 outlines the key components and subcomponents of a comprehensive platform designed to

manage and analyze tourism data. Each component plays a crucial role in the platform’s overall

functionality, ensuring efficient data gathering, storage, analysis, user interaction, and security.

Table 3 - Tourism module - Components and Subcomponents Technical Specifications

Component ST Description Main . Technologies | Interfaces
t Functions
Collects data
from
websites,
Data including Web crawling, Python
. , . (Scrapy, Data Storage,
Gathering Web Scraping  reviews, data . .
. . Beautiful Data Analysis
Component booking stats, = extraction
. Soup), APIs
and social
media
mentions.
Gathers data
via APIs from
g:iflerin API Integration '?:?t::jr\;?ssolrlke ﬁap'le:equeSts, RESTIULAPIs,  Data Storage,
g g P ’ . OAuth, JSON  Data Analysis
Component Google collection
Analytics, and
social media.
Processes
Dat i t Dat ing,
ata . , and ingests a.a pgrsmg Apache Kafka, | Data Storage,
Gathering Data Ingestion raw data from . validation, . .
) . . . AWS Kinesis Data Analysis
Component various online : ingestion
sources.

34




Finanziato

dall'Unione europea

NextGenerationEU

Ministero

e della Ricerca

1 [taliadomani

PIANO NAZIONALE
DI RIPRESA E RESILIENZA

DI SASSARI

Centralized
storage for all
Data collected Data storage, = Amazon S3, Data Analysis,
Data data, indexing, Google Cloud  Historical Data,
Storage . .
Component Warehousing  ensuring query Storage, Automated
P secure and processing HDFS Reports
efficient data
retrieval.
Manages
Data structured Databgse SQL Data Analysis,
Database data for operations, Databases .
Storage . . . Interactive
Management  efficient indexing, (PostgreSQL,
Component . L Dashboards
queryingand  replication MySQL)
analysis.
Regular
backups of Data
Data stored datato replication, AWS Backup, Data .
Storage Data Backup Warehousin
prevent loss backup Azure Backup
Component . g
and ensure scheduling
availability.
Sentiment .
Analyzes text . Interactive
. scoring, text
Data Sentiment to determine rocessin Python (NLTK, = Dashboards,
Analysis ) sentiment proc & TextBlob), Automated
Analysis . sentiment-
Component using NLP kevword TensorFlow Reports, Ul
techniques. yw . Component
correlation
Analyzes
temporal Trend
datato analysis, R (TSA), Historical Data,
Data . . . . .
Analvsis Time Series identify demand Python Interactive
y Analysis trends, forecasting, (Pandas, Dashboards, Ul
Component
patterns,and anomaly statsmodels) Component
seasonal detection
effects.
Groups data
points . .
Data geographicall Geogra'phlc Python (scikit Heatma.ps,

. . clustering, learn, K- Interactive

Analysis Clustering yor .
. business means), GIS Maps, Ul
Component categorically -
categorization = Tools Component
for targeted
insights.
Forecasts Machine Demand
Data _ Demand . .

. Predictive future . Learning Forecasting,
Analysis . . forecasting, L . .
Component Analytics tourism ficin (Scikit-learn, Pricing Analysis,

P demand P g XGBoost) Ul Component
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based on analysis, trend
historicaland = prediction
current data.
Provides real- Qata o Data Analysis,
User . . visualization,
Interactive time data Power BI, Automated
Interface . N dashboard .
Dashboards visualization . Tableau, D3.js = Reports, Ul
Component customization
for end users. . Component
, KPI tracking
Generates
and Report
User Automated distributes generatlpn, Python Data Storage, Ul
Interface ) reports based = scheduling, (ReportLab,
Reporting . . - Component
Component on predefined . email Jinja2), Celery
schedulesor  notifications
triggers.
Displays
tourism data
Map
User . on . Leaflet, GIS Tools,
Interactive . rendering, .
Interface geographic ) Google Maps  Clustering, Ul
Maps : layer toggling,
Component maps with API, Mapbox Component
. . data overlay
interactive
layers.
Encrypts data
both at rest
and in transit Data All
Security Data encryption, SSL/TLS, AES,
Component = Encryption to ensure key RSA Component
confidentialit S
management
y and
integrity.
Manages user
permissions L
Security Access and access Aruot:e ?Egzsslon OAuth, JWT, User Interface,
Component = Control levels to ’ LDAP Data Storage
: access control
various parts
of the system.
-rr(;?:f)l:gsalr}:er Loggin ELK Stack
Security . . o gg' g,. (Elasticsearch = User Interface,
Audit Logging  activities for monitoring, . :
Component . . , Logstash, Security Analysis
security and alerting .
. Kibana)
compliance.

Table 3 provides a detailed breakdown of the platform's architecture, highlighting how each

component and subcomponent contributes to the system's overall capabilities. The Data Gathering

Component focuses on collecting data from various sources, utilizing techniques such as web
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scraping, API integration, and data ingestion. The Data Storage Component ensures that the
collected data is securely stored and easily accessible for future analysis, using technologies like data
warehousing and database management.

The Data Analysis Component is essential for extracting insights from the gathered data, employing
advanced methods such as sentiment analysis, time series analysis, and clustering to derive
meaningful conclusions. Meanwhile, the User Interface Component enhances user interaction by
providing intuitive tools like interactive dashboards, automated reporting, and interactive maps,
making the data more accessible and actionable.

Finally, the Security Component safeguards the platform by implementing robust measures like data
encryption, access control, and audit logging, ensuring that the system remains secure and compliant

with industry standards.

3.1.2 Requirements and Specifications
3.1.2.1 Functional Requirements
Table 4 outlines the functional requirements of a tourism data management platform, detailing key
features that the system must provide. Each requirement is associated with a specific platform

component and is prioritized based on its importance to the overall functionality of the platform.

Table 4 - Tourism module functional requirements

ID Requirement Component Priority Description
Data . .

FR-01 Col'lect customer Gathering High Gathgr customer reviews from social

reviews media

Component

Store collected Data Storage . Securely store data in a structured
FR-02 High .

data securely Component repository.

Perform sentiment = Data Analysis . Analyze collected data to determine the
FR-03 . High ;

analysis Component sentiment expressed.

Provide interactive = User Interface . Offer customizable dashboards for real-
FR-04 Medium . . o

dashboards Component time data visualization.
FR-05 Generate User Interface Medium Automatically generate reports based on

automated reports = Component analyzed data.

Perform demand Data Analysis ) Predict future demand for tourism
FR-06 . High .

forecasting Component services.
FR-07 Provide interactive = User Interface Medium Vlsu.allze geographic distribution of

maps Component tourism data.

Extract keywords Data Analysis . Identify key terms and phrases from
FR-08 Medium i . .

from user content Component reviews and social media posts.
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FR-09

Rank category
popularity

Data Analysis
Component

Medium

Rank various categories within the
tourism sector based on popularity.

3.1.2.2 Non-functional requirements
Table 5 outlines the non-functional requirements (NFRs) crucial to the successful operation of a

tourism data management platform. These requirements ensure that the platform not only performs

its intended functions but does so with the necessary levels of security, reliability, and usability. By

addressing these non-functional aspects, the platform is designed to meet high standards of

performance, scalability, and user experience

Table 5 - Tourism module non functional requirements.

ID Requirement Component | Priority Description
NFR | Ensure data security Data Storage High Implement encryption and access
-01 . and privacy Component control to protect sensitive data.
: ; : . 0
NFR Pr0\'/|de' hlgh Data Storage .. Ensqre the platformis a\(allable 99.9% of
availability and High the time to support continuous data
-02 . Component .
reliability analysis.
NFR  Optimize performance Data ' . Ensure that the system can efficiently
Analysis High process and analyze large volumes of
-03  forlarge datasets
Component data.
NFR  Ensure user-friendly Il:;z:face Mediu Design intuitive interfaces that require
-04 | interfaces m minimal training for end users.
Component
NEFR Ensure scalability to' Data Storage  Mediu Ensure the systfem can'scale to
accommodate growing accommodate increasing amounts of
-05 Component m
data needs data and users.
. . User .
NFR - Provide qu!ck Interface Mediu Ensure that all user interactions
-06 response times m
Component
Enable easy Data . Ensure the module can integrate with
NFR . . . . Mediu .
.07 integration with Gathering m third-party data sources and systems
external systems Component with minimal effort.
NFR Maintain data integrit Data Storage High Ensure that all data is accurately stored
-08 grity Component g y
Provide All . Provide detailed documentation to
NFR . Mediu . . .
comprehensive Component assist users in understanding and
-09 . m s
documentation S utilizing the platform.
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3.1.2.3 Detailed Specifications
Table 6 presents a comprehensive overview of the functionalities within the tourism data analysis

platform. Each functionality is described in terms of its purpose, the types of data it processes, the

outputs it generates, and the technologies employed.

Table 6 - Tourism Module Functionalities - Detailed Specifications.

Functionality Description Inputs Outputs Technologies
Sentiment
NLP,
. Analyzes user-generated Customer scores (e.g., .
Sentiment . . . o Sentiment
content to determine the reviews, social  positive, .
Score . . . Analysis
overall sentiment. media posts negative, .
Algorithms
neutral)
- Text data from .
Keyword Identifies key terms and . List of keywords : NLP, Text
) reviews, posts, -
Extraction phrases from user content. blogs and phrases Mining Tools
. Clusters content into Topic clusters NLP, Machine
Topic . . . Text data from . A .
Modellin thematic groups to identify Various SOUrces with associated = Learning
8 emerging topics. keywords (LDA, NMF)
. . . Sentiment -
Sentiment- Analyzes the relationship . Statistical
. scores, Correlation data .
Keyword between specific keywords . Analysis
. . extracted and insights
Correlation and sentiment scores. Tools, NLP
keywords
Time-series Time Series
. . Trend graphs, .
. Tracks changes in tourism- = datafrom L. Analysis,
Trend Analysis i . . insights, and A
related metrics over time. multiple Statistical
forecasts
sources Tools
. S Database
S Provides access to . Historical trend
Historical L . Archived Systems,
historical tourism data for ) reports and data
Data . . tourism data . N Data
comparative analysis. visualizations .
Warehousing
Visualizes the geographic Geographic GIS, Data
. i . Heatmap . o
Heatmaps distribution of tourism data, activity . . Visualization
o . visualizations
activities and interests. data Tools
. e . Business listin Data
Businesses Classifies businesses by g . e
o s . data, user Categorized Classification
Categorizatio : type within the tourism A . . .
N sector reviews, business lists Algorithms,
website data Databases

Business data,

Data Analysis

Category Ranks tourism-related Popularity
; . . user . Tools,
Popularity categories based on their . . rankings for .
Rankin opularity and demand Interactions, categories Ranking
g Pop y booking data g Algorithms
. . . . Data
. Provides customizable Various Interactive, . o
Interactive . . Visualization
dashboards for real-time datasets (real- customizable
Dashboards . o . Tools (e.g.,
data visualization. time) dashboards
Power BI)
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Reporting
Automated Sjtr;?]:zi?;ﬁ pg:; don ina;;r/tzi(reld data, Periodic reports : Tools,
Reports . y P g (PDF, Excel, etc.) Scheduling
predefined templates. templates
Tools
. Offers map-based Geographic Interactive maps GIS, Web
Interactive . o . . . Mapping
visualizations of tourism data, tourism with data .
Maps data data overlays Services (e.g.,
) y Leaflet)
. Groups locations based on | Geographic Clustered Clustering
Geographic . . . . .
. tourism-related metrics for | data, tourism geographic Algorithms,
Clustering . . .
targeted analysis. metrics regions GISTools

This table highlights the diverse capabilities of the platform, emphasizing its ability to analyze and
visualize large amounts of data from various sources. From sentiment analysis to demand forecasting,
each functionality is carefully designed to address specific needs within the tourism industry. The
integration of advanced technologies such as NLP, machine learning, and GIS ensures that the
platform can deliver precise, actionable insights, supporting businesses and stakeholders in making
informed decisions. The inclusion of interactive tools like dashboards and maps further enhances user

experience, making the data more accessible and actionable.

Functionality descriptions in detail:

e Sentiment Score: The system uses Natural Language Processing (NLP) to scan and analyze
textual data from user reviews and social media posts. The sentiment analysis algorithm
assigns scores to the text, determining whether the sentiment expressed is positive, negative,
or neutral.

e Keyword Extraction: This process involves text mining, where the system identifies the most
frequently occurring words or phrases that are relevant to the tourism context. This is essential
for understanding what topics are driving discussions or feedback.

e Topic Modelling: Utilizing algorithms like Latent Dirichlet Allocation (LDA) or Non-
negative Matrix Factorization (NMF), this functionality groups similar words or phrases
together, creating clusters that represent different topics within the data.

¢ Sentiment-Keyword Correlation: This analysis seeks to find patterns between the extracted
keywords and their associated sentiment scores, providing insights into how specific topics

are perceived by the public.
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e Trend Analysis: The system tracks data over time, identifying patterns or trends that could
influence tourism strategies. This includes monitoring seasonal changes in visitor numbers,
preferences, and other key metrics.

e Historical Data: Users can access past data to perform comparative analyses, helping them
understand long-term trends and how current performance stacks up against previous years.

e Heatmaps: Heatmaps visually represent data density over geographic areas, helping
stakeholders identify regions of high and low tourism activity.

o Businesses Categorization: Businesses are classified into different categories (e.g., hotels,
restaurants, attractions) based on data gathered from various sources, including business
directories and user reviews.

e Category Popularity Ranking: The system ranks tourism categories by popularity,
providing insights into which types of services or attractions are most in demand.

o Interactive Dashboards: Customizable dashboards allow users to visualize data in real-time,
selecting the metrics most relevant to their needs.

e Automated Reports: The system generates reports on a scheduled basis or triggered by
specific events, helping stakeholders stay informed without manual data compilation.

e Interactive Maps: These maps allow users to explore tourism data geographically, with
layers of information that can be toggled on or off for detailed analysis.

e Geographic Clustering: Locations are grouped based on similarities in tourism metrics, such

as visitor numbers or revenue, allowing for targeted marketing or resource allocation.

3.2 Cultural Heritage Module

3.2.1 Components and Subcomponents Technical Specifications
Table 7 outlines the core components and subcomponents of the platform designed for managing and

visualizing cultural heritage data. Each component plays a crucial role in handling, processing, and
presenting data, ensuring a seamless integration of technologies to deliver a comprehensive user

experience.

Table 7 - Cultural Heritage Module - Components and Subcomponents Technical Specifications

l(:)omp onen i;fbcomp one Description Main Functions ;echnolog/e Interfaces
Int ts with
Triple S'Fores RDF Data Storage, Virtuoso, nieracts wi
Store RDF Database  triples Queryin Apache Reasoner,
representing ying P Semantic Web
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cultural Jena, Services, User
heritage data. SPARQL Interface, and
AR/VR
Integration.
Provides an
interface for - Interfaces with
Triple SPARQL uerying RDF  Clcient RDF Database
P X query g querying of SPARQL
Store Endpoint data using the RDF data and User
SPARQL query ' Interface.
language.
Interprets and . . OWL’.RDFS’ Connects to
. Applies logical | HermiT, .
Ontology applies . Triple Store for
Reasoner . reasoning to Pellet, .
Processor ontologies to accessing RDF
data. FaCT++,
RDF data. data.
Java, Python
Derives new
knowledge Etlha'nces data HermiT, Provides inferred
Inference T with inferred
Reasoner . from existing . ) Pellet, data to User
Engine . . relationships
data using logic : FaCT++ Interface.
and properties.
and rules.
Mgnage and Protégé, Integrated with
Tool for edit the )
Ontolo creating and structure and OWL/RDFS,  Reasoner, Triple
Ontology . 8y . g . . RDF/OWL Store, and
Editor modifying relationships o .
: . serialization = Semantic Web
ontologies. within cultural .
. formats Services.
heritage data.
Ensures
Stores and consistent
ontology RDF/XML, Interfaces with
Ontology manages the .
Ontology Repositor defined access and Turtle, Ontology Editor
P y . application JSON-LD and Reasoner.
ontologies.
across
components.
RDF4J,
Semantic Executes Facilitates ﬁapnaaChe Interfaces with
Web SPARQL — SPARQL queningand - irrppEsTt  Triple Store and
. Query Service | queriesonthe  managing RDF
Services . ul APIs, Java, | User Interface.
triple store. data.
Python,
Node.js
. Manages CRUD Ensure data RDF4), Provides data
Semantic . Apache
Web RDF Data (Create, Read,  consistency Jena access and
Services Management  Update, and' N HTTP/RESTf management to
Delete) availability. ul APls User Interface
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operations on and AR/VR
RDF data. Integration.
Provides a Interacts with
platform for User Semantic Web
. . . HTMLS5, .
User browsing and interaction Services,
Web Interface . . CSS3, .
Interface querying with cultural Javascrint Reasoner, Triple
cultural heritage data. P Store, and AR/VR
heritage data. Integration.
Offers visual
representation Enhances user
. - s of data, . WebGL, Provides
User Visualization . . experience . o
including o WebXR, visualization data
Interface Tools with rich data .
charts, maps, . o JavaScript to end-users.
visualization.
and 3D
models.
Facilitates the
AR/VR Tools and f:reatlorT of ARKit, Interfaces with
AR/VR platforms for immersive ARCore,
. Content . . User Interface
Integration . creating AR/VR  cultural Unity, .
Creation . and Triple Store.
content. heritage Blender
experiences.
Renders 3D Enhances
. models of ARNB Unity 3D, Connects to User
AR/VR 3D Object cultural experiences
. . . . . WebGL, Interface for
Integration = Rendering artifacts for with realistic WebXR renderin
AR/VR 3D &

environments.

visualizations.

This table provides a comprehensive overview of the components and their subcomponents within

the cultural heritage management platform. Each element is designed to fulfill specific roles in data

storage, processing, and presentation. The integration of these components ensures a cohesive system

that supports advanced querying, data visualization, and immersive experiences.

3.2.2 Requirements and Specifications

3.2.2.1 Functional Requirements
Table 8 outlines the functional requirements for the various components, specifying the need for high-

priority functionalities related to data storage, querying, reasoning, ontology management, user

interface interaction, and AR/VR integration.

Table 8 - Cultural Heritage module functional requirements

ID Requirement Component | Priority Description
FR-  Store RDF triples . . Ensure that RDF triples are stored efficiently
. Triple Store High and accurately to represent all cultural
01 representing .
heritage data.
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cultural heritage
data

Provide efficient

Enable users to perform complex queries on

02 querying of RDF Triple Store High RDF data using SPARQL to retrieve relevant

data information.

Interpret and apply Apply ontologies to RDF data to derive new
FR- . . o . .
03 ontologies to RDF  Reasoner High insights and relationships based on

data predefined rules and logic.
FR- Derive new . Use logical reasoning to enhance RDF data

knowledge from Reasoner High o . . .
04 - with inferred relationships and properties.

existing data
FR- Create and modify . Prowde'tools for creating and editing

. Ontology High ontologies to manage and structure cultural
05 ontologies .
heritage data.

FR- | Store and manage Ontolo High Ensure consistent access and application of
06 defined ontologies 8y g ontologies across all components.

E te SPARQL
FR- )lfe(;il:esosn theQ Semantic High Allow users to execute SPARQL queries to
07 q. Web Services g retrieve and manage RDF data.

triple store

Manage CRUD . Handle Create, Read, Update, and Delete
FR- . Semantic . . o

operations on RDF . High operations on RDF data to maintain data
08 Web Services . . S

data integrity and availability.

Provide a platform Offer an intuitive web interface for users to
FR- . User . . ) .

for browsing and High interact with and explore cultural heritage
09 . Interface

querying data data.

Visualize data with Provide visualization tools to represent data in
FR- User . ) . . :

charts, maps, and High various formats, enhancing user interaction
10 Interface .

3D models and analysis.
11  AR/VRcontent Integration g . P

heritage.

Render realistic Ensure high-quality rendering of 3D models for
FR- AR/VR . . . . -

3D models for . High use in AR/VR environments to provide realistic
12 Integration

AR/VR

visualizations of cultural artifacts.

3.2.2.2 Non-functional requirements
Table 9 highlights the non-functional requirements necessary for ensuring system reliability,

performance, security, and user experience across the various components of the platform.

Table 9 - Cultural Heritage module - Non-functional requirements

ID Requirement Component | Priority Description
NFR | Ensure data security . . Implement encryption and access control
-01  and privacy Triple Store  High to protect RDF data and ensure privacy.
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NFR Provide high Ensure the triple store system is available
.02 availability and Triple Store | High 99.9% of the time to support continuous
reliability data access and querying.
Optimize Ensure the reasoning system can
NFR . -
.03 performance for Reasoner High efficiently process and analyze large
large datasets volumes of RDF data.
NFR ' Ensure user-friendly : User Mediu DeSIgn |ntu.|t|'ve mter'fa.ces that' are easyto
. use with minimal training required for end
-04 | interfaces Interface m
users.
NEFR Ensure scalability to Mediu Enable the system to scale effectively as
.05 accommodate Triple Store m the volume of RDF data and number of
growing data needs users increase.
NFR  Provide quick User Mediu !Ensure that all user interactions with the
. interface are processed promptly for a
-06  responsetimes Interface m .
smooth experience.
Enable easy Semantic . Ensure that the system can integrate
NFR . . . Mediu . .
.07 integration with Web m seamlessly with third-party data sources
external systems Services and external systems.
NFR | Maintain data . . Ensure that all RDF datg is accurately
. . Triple Store  High stored and managed without corruption or
-08 | integrity
loss.
Provide All . Offer detailed documentation for users to
NFR . Mediu . o
.09 comprehensive Component m understand and effectively utilize the
documentation S platform and its components.

3.2.2.3

Detailed Specifications

Table 10 provides a detailed overview of the functionalities involved in representing, enriching, and

interacting with cultural heritage data. Each entry includes a description of the functionality, its inputs

and outputs, and the technologies used to implement it.

Table 10 - Cultural Heritage Module detailed specifications.

Functionality Description Inputs Outputs Technologies
Use ontologies and knowledge .
organizatioi systems to ’ Standardized
Structured Data y . Cultural data, | dataformats, OWL, RDF,
. represent cultural datain a . .
Representation . Ontologies Organized data  SKOS
structured, standardized
structures
manner.
Data Augment existing data with Existing data, Ephance.d.data Linked Data
. . Contextual with additional L
Enrichmentand additional context, metadata, . . . Principles,
L . . information, context, Linked
Linking and interlinked resources. RDF, SPARQL
Metadata resources

45




e Finanziato
* * | dall'Unione europea
i NextGenerationEU

1 [taliadomani

PIANO NAZIONAI

LE
DI RIPRESA E RESILIENZA

DI SASSARI

Relationships

. . Cultural OWL, RDF,
Establish meaningful ) between
Conceptual ) . artifact data, . Ontology
. relationships between cultural . artifacts, i
Linkages . Ontological Modeling
artifacts. . . Contextual
relationships R Tools
significance
Semantic Allow communication and data | Cultural data, ggg?g:::is REST APIs,
Interoperabilit exchange between different Interoperability Exchange ’ RDF, OWL,
P y systems and platforms. standards g JSON-LD
protocols
. RDF, OWL,
. . _— Derived .
Use logic-based reasoning to Existing data, Reasoning
Inference and . Y ) knowledge, .
. derive additional knowledge Ontological Engines (e.g.,
Reasoning - Inferred .
from existing data. rules . . HermiT,
relationships
Pellet)
Facilitation of Support the representation of Culturaldata,  Multilingual XML, JSON,
Multilingual cultural data in multiple Translation data Translation
Access languages. resources representation  APIs
ts, PARQL, SQL,
Support for Allow for the execution of Query (Slu:g;irfsu S (Sluer QL. SQ
Complex complex queries on cultural requests, . P . . y. .
Queri dat Cultural data information Optimization
eres ata. about artifacts  Tools
Support the exchange of Cultural data, ~ Cxchanged HTTP/RESTful
Interoperable cultural data with external data,
o Exchange . APIs, RDF,
Data Exchange  platforms, repositories, and Collaborative
o protocols . . JSON
initiatives. integrations
User inputs
‘ Allow users to mteract with (g(?stures, Interactive ARKit,
Artifact virtual representations of voice, .
Interaction artifacts using gestures, voice controllers) experiences, ARCore,
g8 ’ ) ’ User feedback  Unity, WebXR
commands, or controllers. Virtual
artifacts
Virtual Create digital reconstructions Historical Digital . Blender, Unity
. . . . . data, 3D reconstructions,
Reconstructions - of historical sites or artifacts. . . L 3D, WebGL
modeling tools  Visualizations
Enable users to take immersive . Immersive ARKit,
. . . . Cultural site
Virtual Reality guided tours of cultural sites data. VR/AR tours, ARCore,
Tours and artifacts using AR/VR ’ Interactive Unity, VR/AR
hardware .
technology. experiences Headsets
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3.3 Training Module

3.3.1

Components and Subcomponents Technical Specifications

Table 11 outlines the core components of the Training and Technology Transfer Module. Each entry

specifies the subcomponent, its description, main functions, and the technologies used, as well as the

interfaces it connects with.

Table 11 - Training module - Components and Subcomponents Technical Specifications

Componen | Subcompone Besarion Ma/fi Technologie Interfaces
t nt Functions S
Central hub Interacts with Course
Management System,
for users to . Web .
. Customized . Resource Library,
User vIew user views Technologie Support for Virtual
Dashboard customized oo VOV g (HTMLS, PP .
Dashboard notifications Classrooms, Webinars,
content CSS3,
for updates . and Workshops,
based on JavaScript)
; Technology Transfer
their role
Hub
Course
Tool for creation, Integrates with User
instructors ~ multimedia Learning Dashboard, Resource
Course .
. to create, content Manageme  Library, Support for
Manageme  Course Editor . o :
nt Svstem edit, and addition, nt Systems  Virtual Classrooms,
y manage quizzesand = (LMS) Webinars, and
courses assignments Workshops
management
Holds
educational : Search, Content
. materials filter, and Connected with User
Resource Digital . Manageme
. . like access Dashboard, Course
Library Repository . nt Systems
documents, = educational Management System
. (CMS)
videos, and  content
articles
Support for Enabl'es Real-time
) real-time . .
Virtual ) discussions, = Web .
. learning . Interfaces with User
Classroom  Live event Conferenci
. and . Dashboard, Course
S, Interaction . . scheduling, ng Tools
. interaction . . Management System,
Webinars, Tools registration, : (Zoom, MS .
through Resource Library
and . attendance Teams)
virtual .
Workshops . tracking
sessions
Technology . Spa(?e for Technology Knowledge Linked with User
Innovation sharing new : sharing, Dashboard, Course
Transfer . . . Manageme
Repository technologie collaboration Management System,
Hub nt Systems .
s, best , case Resource Library
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practices, studies,
and case expert
studies insights

3.3.2 Requirements and Specifications

3.3.2.1 Functional Requirements
Table 12 lists the functional requirements for the components of the Training and Technology

Transfer Module. Each requirement is associated with a specific component, priority level, and a brief

description.

Table 12 - Training module functional requirements.

ID Requirement Component Priority Description
FR-  Customizable Enable users to see tailored content
. Dashboard High based on their roles and
01 userviews
preferences.

Create and Allow instructors to create, edit, and
FR- Course Management ) . . . .

manage High organize courses with multimedia
02 System

courses content.

Access to Provide users with the ability to
FR- . . . . .
03 educational Resource Library High search, filter, and access various

resources educational materials.

. Support for Virtual Facilitate live discussions, event

FR- ' Real-time . . .

. . Classrooms, Webinars, High scheduling, and attendance
04 interaction .

and Workshops tracking.

FR- Technology Enable sharing of technologies, best
05 sharing and Technology Transfer Hub  High practices, and collaborative efforts

collaboration

among SMEs.

3.3.2.2 Non-functional requirements

Table 13 details the non-functional requirements for the Training and Technology Transfer Module.

These requirements focus on performance, usability, and other quality attributes essential for the

module's effective operation.

Table 13 - Training module non-functional requirements.

ID Requirement Component Priority Description
Ensure .
NFR- system All Components High Implement robust security measures
01 ) to protect user data and access.
security
. . Ensure the platform is operational
NFR- Provide high . 0 .
02 availability All Components High 99.9% of the time to support

continuous access.
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o Ensure the system can handle large
NFR- Optimize .
All Components High volumes of data and concurrent users
03 performance .
efficiently.
NFR- User-friendly Dashboard, Course Mediu Design intuitive interfaces that require
) Management System, - -
04 interfaces . m minimal training for end-users.
Resource Library
NFR- N Mediu Ensure the systfem can'scale to
05 Scalability All Components m accommodate increasing numbers of
users and data.
NFR- Support for Dashboard, Course Mediu Provide multilingual support to cater
multiple .
06 Management System m to a global audience.
languages
NFR- Ease of Technology Transfer Mediu Ensure smooth integration with
07 integration Hub m external platforms and data sources.

3.3.2.3 Detailed Specifications

Table 14 provides detailed specifications for the functionalities of the Training and Technology

Transfer Module. It includes descriptions, inputs, outputs, and technologies used for each

functionality.

Table 14 - Training module functionalities specifications.

Functionality Description Inputs Outputs Technologies
. w
. Allows users to view content ~ Userrole, . eb .
Customizabl tailored to their roles and references Customized Technologies
e User Views P contentdisplay = (HTML5, CSS3,
preferences data .
JavaScript)
Course Published .
Course . Learning
. Enables instructors to create, = content, courses,
Creation and . ) . . Management
edit, and manage courses multimedia learning
Management . . Systems (LMS)
files materials
. . - Search
Accessto Provides users with the ability ueries Search results, @ Content
Educational to search and access . ’ resource Management
) i resource
Resources educational materials access Systems (CMS)
metadata
- . . . Event Live session Web
. Facilitates live discussions, . . .
Real-Time . schedule, interactions, Conferencing
. scheduling, and attendance
Interaction tracking user attendance Tools (Zoom,
registration records MS Teams)
Enabl MEs to acc n Technolo Shared
Technology ables SMEs to access and ec gy . Knowledge
. collaborate on new data, technologies,
Sharing and . . . Management
) technologies and best collaboration | collaboration
Collaboration ) Systems
practices requests outcomes
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3.1 Communication and Dissemination Module

3.1.1 Components and Subcomponents Technical Specifications
Table 15 details the core components of the Communication and Dissemination Module. Each entry

describes a specific component, its description, main functions, technologies used, and interfaces with

other parts of the system.

Table 15 - Communication module - Components and Subcomponents Technical Specifications

Component ST Description Ma/fr Technologies Interfaces
nt Functions
Dynamic entry nghllghts Web Links to News
s . project . and Updates
point displaying - Technologies )
. activities, Section,
Homepage Main Page recent news, . (HTMLS,
provides Events
updates, and . CSS3,
announcements overview of JavaScript) Calendar,
achievements P Video Gallery
Prov@es access Displays Content Integrates with
News and to project news, .
. project Management | Homepage,
Updates News Feed accomplishment . .
. . progress, Systems Social Media
Section S, milestones, . .
industry news  (CMS) Integration
and events
Calendar
Showcases . Tools Linked with
. project-related Event listing, (Google
Events Interactive . . Homepage,
events and registration, Calendar
Calendar Calendar . Newsletter
allows for user and details API, o
. . . Subscription
registration Microsoft
Outlook API)
. Includes linksto  Real-time SoclalMedia | Connects with
Social . . . . Platforms Homepage,
. Social Media social media updates, .
Media . . (Twitter, News and
. Feeds profiles and social
Integration feeds engagement Facebook, Updates
gag Linkedin) Section
Features.prOJect- Visual Vlde(.) Integrated with
. . . related videos . Hosting
Video Multimedia . . representatio . Homepage,
. including . Services
Gallery Section . . n of project Document
interviews and o (YouTube, .
. activities . Repository
success stories Vimeo)
Categorized and
searchable Access and Document .
. Connects with
Document  Resource repository for download of Management Homenage
Repository  Library documents, project Systems Video F()Baglle’r
reports, and materials (DMS) y
research
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Newsletter
Subscriptio

n

Email
Updates

Email
Allows users to . . Integrated with
© S. Sers Email Marketing g

subscribe for . Homepage,

. distribution of | Tools
email updates on N Events
roiect News newsletters (Mailchimp, Calendar
prol SendGrid)

3.1.2 Requirements and Specifications

3.1.2.1 Functional Requirements
Table 16 lists the functional requirements for the components of the Communication and

Dissemination Module. Each requirement is associated with a specific component, its priority, and a

brief description.

Table 16 - Communication module functional requirements.

ID Requirement Component Priority Description
Dynamic
FR-01  content Homepage High Show recent news, updgtes, and
. announcements dynamically.
display
News and . :
FR-02 Acgess to Updates High Prowdfe easy access to current project news
project news . and milestones.
Section
Event Events . Allow users to view, register for, and track
FR-03 High i
management  Calendar project-related events.
Social media | Social Media . Integrate social media feeds and sharing
FR-04 . High . -
updates Integration options for real-time updates.
FR-05 Multimedia Video Gallery Mediu DlspFay pr.OJect-related videos and
content m multimedia content.
Document Document . Enable users to search and download
FR-06 . High :
access Repository project documents and reports.
FR-07 Email Newsletter Mediu Allow users to subscribe to newsletters and
notifications Subscription m receive email updates.

3.1.2.2 Non-functional requirements
Table 17 specifies the non-functional requirements for the Communication and Dissemination

Module. These requirements focus on performance, usability, and other quality attributes necessary

for the module's effective operation.

Table 17 - Communication module non-functional requirements.

ID Requirement Component Priority Description
Implement security measures to
NFR- Ensurfa data All Components High protect user data and project
01 security . :
information.
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NFR-  High Ensure the platform is available
g' - All Components High 99.9% of the time for continuous
02 availability
access.
NFR-  Performance . Optlmlze performance to handle high
o All Components High traffic and large data volumes
03 optimization o
efficiently.
. Homepage, News and . s .
NFR- . User-friendly ) Mediu Design intuitive and easy-to-navigate
. Updates Section, Events .
04 design m interfaces for users.
Calendar
NFR- N Mediu Ensure the system can'scale to
05 Scalability All Components m accommodate growth in users and
content.
NFR- Multilingual Homepage, News and Mediu Provide support for multiple
A languages to cater to a global
06 support Updates Section m !
audience.
NFR- Integration Social Medla Mediu Ensure smooth integration with social
L Integration, Newsletter . .
07 capabilities - m media platforms and email systems.
Subscription

3.1.2.3 Detailed Specifications

Table 18 - Communication module - Functionalities detailed specifications.

Functionality Description Inputs Outputs Technologies
Dynamic Shows recent updates Update data Updated Web Technologies
Content and announcements P ’ homepage (HTML5, CSS3,
. announcements ]
Display on the homepage content JavaScript)
Project Displays news articles News data, Displayed news Content
News and updates related to articles and undates Management
Access the project P Systems (CMS)
Event Manages project- Event listings, CalendarTools
related events, Event data, user . . (Google Calendar
Managemen . . . . . . registration .
t including registration registration confirmation API, Microsoft
and details Outlook API)
Int ted
. . Integrates and displays . i n e.gra © . Social Media
Social Media . . Social media social media .
Updates social media feeds on data. feed links  feeds. sharin Platforms (Twitter,
P the platform ’ ) g Facebook, Linkedin)
options
Multimedia = D /SPL@ys project- Video files, Videogallery " 'deoHosting
related videos and Services (YouTube,
Content ) . metadata content .
multimedia content Vimeo)
Provides searf:hable Document Searchresults, | Document
Document access to project
metadata, user downloadable  Management
Access documents and .
search queries  documents Systems (DMS)

reports
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Subscriber Email
. Sends newslettersand = email Email Marketing
Email . . newsletters, -
R updates via email to addresses, Tools (Mailchimp,
Notifications . update .
subscribers newsletter e SendGrid)
notifications
content
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4 Dashboard for Actions Monitoring

To design a dashboard for monitoring the progress and impact indicators of Spoke 2, and its

contribution to the hub indicators. The dashboard will initially be integrated into the Spoke 2 website

and later into the main platform, aiming to provide a clear and transparent view of project progress

against established targets.

4.1 Key Indicators for Spoke 2 Objectives

Below is a detailed table of the key performance indicators (KPIs) for each objective of Spoke 2,

which will be visualized on the dashboard:

Table 19 - Spoke 2 KPIs

Objective Indicator Unit Data Collection Actions
1. Development of the Number of SMEs included Track SMEs added to the
multidimensional platform in the platform Count latform
and inclusion of 50 SMEs P P '
1. ngglopmgnt of the Platform completion level Measure the percentage
multidimensional platform (%) Percentage of completed platform
and inclusion of 50 SMEs ° features.
2. Enhancement of Number of company Count new websites
N . Count
companies' digital presence = websites created developed.
f
2. Enhancement of Number of companies on Trackth(? numbero .
e . Count companies with social
companies' digital presence  social networks . :
media profiles.
. Number of adopted cloud Record services
3. Increase in cloud . i . .
computing services computing services (ERP, = Count implemented in the
puting CRM, etc.) SMEs.
4. Adoption of Number of remotely Track devices/systems
interconnected devices or monitored Count connected and
systems devices/systems monitored.
5. Web server security Number of security Log security checks and
Count i
checks checks performed issues found.
5. Web server security Number of vulnerabilities Trackvulnera?llltles
Count found and their
checks detected and resolved .
resolution status.
6. Transfer of VR/AR Number of VR/AR Record VR/AR
Count tools/services shared

competencies

services/tools transferred

with SMEs.
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7. Optimization of internal

Number of innovative IT

Count

Track implementation of
new management

management systems implemented
systems.
. . Number of SMEs included Count SMEs that have
8. SMEs included in transfer Count undergone technology
(target: 50)
transfer.
ml;r::e;niilg Data Record techniques and
9. Management of Big Data g Count systems used for Big
techniques/systems
. Data management.
implemented
10. Transfer of scientific Number of scientific Track transfer of
results and technological results/technological Count research and
innovations innovations transferred innovations.
11. Creation of startups and = Number of startups Count Count startups and spin-
support for spin-offs created (target: 6) offs supported.
11. Creation of startups and ~ Number of innovative Count Track support for spin-off
support for spin-offs spin-offs supported companies.
12. Training for Number OT §tartups/sp|n- Record training sessions
Startuns/spin-offs offs benefiting from Count rovided
pS/Sp training (target: 6) P )
13. Participation in Number'of sta.rtur')s/spln- Track participation in
innovation workshops offs participating in Count workshops
P workshops (target: 6) ps-
14. Training provided to Numb.e.r of SMEs - Track SMEs receiving
SMEs benefiting from training Count training
(target: 50) )
15. Participation of SMEs in Mea.SL.”e qf SI.VIES Calculate thg p.)erc.ent'age
. . participating in workshops Percentage of SMEs participating in
innovation workshops
(40%) workshops.
16. Publication of project- Total number of articles Track articles published
. . Count .
related articles published in the press.
16. Publication of project- Media coverage and Assgss media coverage
. . L Measure and impact of the
related articles dissemination measure .
articles.
17. Publication of Track newsletters
Total Measure .
newsletters published.
17. Publication of Engagement with Meas',ure engagement
Measure metrics (open rates,
newsletters newsletter content .
clicks, etc.).
18. Organization of events Total number of events Track the number and
. . . Count . :
involving local actors organized diversity of events held.
18. Organization of events Number and diversity of Cognt loga‘l ac'Fors.and
Count their participation in

involving local actors

local actors participating

events.
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19. Creation of digital

Total number of digital

Track creation and

. . promotional narratives Count engagement of digital
promotional narratives .
created narratives.
M :
19. Creation of digital Audience engagement ) easurg audience
. . e . Measure interaction and
promotional narratives with digital narratives
engagement.
, Total number of SME Track creation and
20. Support for the creation
networks supported and Count support of SME
of networks between SMEs
created networks.
20. Support for the creation Q:r?inc?tifi;S::lEjach Count Record number of SMEs
of networks between SMEs P pating in each network.
network
21. Organization of Total number of brokerage Track the number of
. Count
brokerage events events organized brokerage events held.
icipati
21. Organization of Nurr'lb'ero'f SMES Record SME‘part|C|pa ion
participating in brokerage  Count and new projects
brokerage events .
events initiated.
22. Preparation of reports, Total number of reports, .
. . Track completion of
recommendations, and recommendations, and Count .
. . . reports and studies.
studies for policymakers studies completed
23. Organization of Record the number of
. Total number of
roundtables with . Count roundtables and
) roundtables organized .
policymakers participants.
23. Organization of Number of policymakers Track participation and
roundtables with and decision-makers Count concrete outcomes from
policymakers participating discussions.
24, Recruitment Totalhumber of people Count Tra.clf recrwtment
recruited activities and numbers.
25. Creation of the . .
) Percentage of completion Measure progress in lab
technological laboratory for . Percentage
of lab creation setup.
Spoke
25. Creation of the Number and type of Record equipment
technological laboratory for  technological equipment = Count installed and usage
Spoke installed frequency.
26. Analysis of the bus!ness Quantity and percentage Track SME analysis and
landscape and clustering of Count .
SMEs of SMEs analyzed clustering results.
26. Analysis of the business S Measure distribution and
. Distribution percentage of .
landscape and clustering of Percentage generate clustering

SMEs

SMEs by type and size

reports.

Each KPI is selected to measure specific aspects of project performance and ensure that activities

align with the strategic goals of Spoke 2.
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Objectives and Indicators:
1. Development of the Multidimensional Platform and Inclusion of 50 SMEs

o Number of SMEs Included in the Platform: This indicator tracks the actual number
of Small and Medium-sized Enterprises (SMEs) that have been successfully integrated
into the multidimensional platform. It is a direct measure of the project's reach and its
effectiveness in engaging the target audience.

o Platform Completion Level (%): This KPI measures the percentage of the platform's
development that has been completed. It provides insight into the progress of platform
construction and implementation, indicating how much of the planned functionality
and features have been realized.

2. Enhancement of Companies' Digital Presence

o Number of Company Websites Created: This indicator tracks the number of new
websites developed for companies as part of the project's efforts to enhance their
digital presence. It reflects the project's success in improving online visibility for its
participants.

o Number of Companies on Social Networks: This KPI measures how many
companies have established a presence on social media platforms. It gauges the
project's effectiveness in promoting social media engagement and digital outreach.

3. Increase in Cloud Computing Services

o Number of Adopted Cloud Computing Services (ERP, CRM, etc.): This indicator
tracks the number of cloud computing services that have been adopted by SMEs. It
highlights the project's success in encouraging the use of modern cloud technologies
for business operations.

4. Adoption of Interconnected Devices or Systems

o Number of Remotely Monitored Devices/Systems: This KPI measures the number
of devices or systems that are being monitored remotely. It reflects the project's impact
on advancing technological integration and remote management capabilities.

5. Web Server Security Checks

o Number of Security Checks Performed: This indicator tracks the frequency of

security audits conducted on web servers. It is crucial for ensuring the robustness of

security measures and protecting project data.
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o Number of Vulnerabilities Detected and Resolved: This KPI measures the number
of security vulnerabilities identified and subsequently addressed. It indicates the
project's commitment to maintaining a secure digital environment.

6. Transfer of VR/AR Competencies

o Number of VR/AR Services/Tools Transferred: This indicator tracks the number of
virtual reality (VR) and augmented reality (AR) tools or services transferred to SMEs.
It demonstrates the project's role in enhancing technological capabilities through
VR/AR.

7. Optimization of Internal Management

o Number of Innovative IT Systems Implemented: This KPI measures the number of
new IT systems introduced to optimize internal management processes. It reflects the
project's success in driving internal efficiency and innovation.

8. SMEs Included in Transfer

o Number of SMEs Included (Target: 50): This indicator tracks the number of SMEs
that have been included in the technology transfer process, aiming to reach a target of
50. It measures the project's effectiveness in engaging and supporting SMEs.

9. Management of Big Data

o Number of Big Data Management Techniques/Systems Implemented: This KPI
tracks the adoption of big data management strategies and systems. It highlights the
project's impact on advancing data management practices.

10. Transfer of Scientific Results and Technological Innovations

o Number of Scientific Results/Technological Innovations Transferred: This
indicator measures the number of research findings and technological innovations
shared with SMEs. It reflects the project's contribution to disseminating scientific
knowledge and fostering innovation.

11. Creation of Startups and Support for Spin-offs

o Number of Startups Created (Target: 6): This KPI tracks the creation of new
startups, with a target of six. It measures the project's success in nurturing
entrepreneurial ventures.

o Number of Innovative Spin-offs Supported: This indicator measures the support
provided to innovative spin-off companies. It assesses the project's role in fostering

new business opportunities.
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12. Training for Startups/Spin-offs
o Number of Startups/Spin-offs Benefiting from Training (Target: 6): This KPI
tracks the number of startups and spin-offs that have received training, aiming for a
target of six. It evaluates the effectiveness of training programs in supporting new
ventures.
13. Participation in Innovation Workshops
o Number of Startups/Spin-offs Participating in Workshops (Target: 6): This
indicator measures the number of startups and spin-offs participating in innovation
workshops, with a target of six. It reflects the project's engagement in collaborative
learning and development.
14. Training Provided to SMEs
o Number of SMEs Benefiting from Training (Target: 50): This KPI tracks the
number of SMEs receiving training, with a target of 50. It measures the project's
impact on enhancing the skills and capabilities of SMEs.
15. Participation of SMEs in Innovation Workshops
o Measure of SMEs Participating in Workshops (40%): This indicator measures the
percentage of SMEs participating in innovation workshops. It assesses the project's
success in promoting active participation and engagement.
16. Publication of Project-Related Articles
o Total Number of Articles Published: This KPI tracks the number of articles
published related to the project. It reflects the project's visibility and media coverage.
o Media Coverage and Dissemination Measure: This indicator evaluates the extent
and impact of media coverage for the project's articles.
17. Publication of Newsletters
o Total Number of Newsletters Published: This KPI tracks the number of newsletters
published to communicate updates and information. It measures the project's efforts
in maintaining stakeholder engagement.
o Engagement with Newsletter Content: This indicator assesses how effectively
newsletter content is engaging the audience, including metrics like open rates and
click-through rates.

18. Organization of Events Involving Local Actors
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o Total Number of Events Organized: This KPI tracks the number of events organized
involving local actors. It reflects the project's efforts in community engagement and
outreach.

o Number and Diversity of Local Actors Participating: This indicator measures the
participation and diversity of local actors in the events, showcasing the project's reach
and inclusivity.

19. Creation of Digital Promotional Narratives

o Total Number of Digital Promotional Narratives Created: This KPI tracks the
creation of digital narratives used for promotional purposes. It measures the project's
efforts in generating engaging content.

o Audience Engagement with Digital Narratives: This indicator assesses the level of
audience interaction and engagement with the created digital narratives.

20. Support for the Creation of Networks Between SMEs

o Total Number of SME Networks Supported and Created: This KPI measures the
number of networks formed and supported among SMEs. It reflects the project's role
in fostering collaboration and connections.

o Quantity of SMEs Participating in Each Network: This indicator tracks the number
of SMEs involved in each network, showcasing the project's success in building active
and collaborative networks.

21. Organization of Brokerage Events

o Total Number of Brokerage Events Organized: This KPI tracks the number of
brokerage events organized to facilitate business connections. It measures the project's
efforts in creating networking opportunities.

o Number of SMEs Participating in Brokerage Events: This indicator measures the
participation of SMEs in brokerage events, reflecting the project's success in engaging
businesses.

22. Preparation of Reports, Recommendations, and Studies for Policymakers

o Total Number of Reports, Recommendations, and Studies Completed: This KPI
tracks the production of reports and studies prepared for policymakers. It reflects the
project's contribution to informed decision-making.

23. Organization of Roundtables with Policymakers
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o Total Number of Roundtables Organized: This KPI measures the number of
roundtable discussions held with policymakers. It assesses the project's efforts in
facilitating policy dialogues.

o Number of Policymakers and Decision-Makers Participating: This indicator tracks
the participation of policymakers and decision-makers in the roundtables, showcasing
the project's influence and engagement.

24. Recruitment

o Total Number of People Recruited: This KPI tracks the number of individuals
recruited for various roles within the project. It measures the project's success in
building its team.

25. Creation of the Technological Laboratory for Spoke

o Percentage of Completion of Lab Creation: This indicator measures the progress of
setting up the technological laboratory, showing how much of the lab construction is
completed.

o Number and Type of Technological Equipment Installed: This KPI tracks the
equipment installed in the laboratory, assessing the readiness and capabilities of the
lab.

26. Analysis of the Business Landscape and Clustering of SMEs

o Quantity and Percentage of SMEs Analyzed: This KPI measures the extent of SME
analysis and clustering within the business landscape. It reflects the project's efforts in
understanding and segmenting the SME market.

o Distribution Percentage of SMEs by Type and Size: This indicator assesses the
distribution of SMEs based on their type and size, providing insights into the business

landscape.

4.2 Visualization Types to Implement
To ensure the dashboard provides a clear and effective overview of the indicators, the following types

of visualizations will be used:

Table 20 - Dashboard visualization types

Visualizatio

Purpose Comments
n Type
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Progress Show percentage completion of | Useful for displaying progress towards
Bars objectives completion targets.
) Illustrate distribution of Effective for showing proportions and
Pie Charts . . .
categories (e.g., SMEs by type) comparisons between categories.
. Track changes over time (e.g., Ideal for visualizing trends and progress over a
Line Graphs . .
number of websites created) period.
Compare different metrics (e.g., = Useful for comparing quantities across different
Bar Charts . :
number of events organized) categories.
Tables Display detailed numbers and Provide a structured view of data for in-depth
metrics analysis.
Show intensity of metrics (e.g., Useful for identifying patterns and
Heat Maps . .
engagement levels) concentrations in data.
Scatter Correlate two variables (e.g., Helpful for analyzing relationships between
Plots SME size vs. performance) different metrics.
. . ful for visualizing data with a spatial
Display geographic data (e.g., Use g . P
Maps . component, such as locations of SMEs or
location of SMEs) events

Each visualization type is selected based on its ability to convey specific aspects of project
performance and facilitate data-driven decision-making. Here’s a detailed overview:
1. Dashboards:

e Purpose: Dashboards will provide a comprehensive overview of key performance indicators
(KPIs) and project metrics in a consolidated view. They are designed to offer real-time
insights into project status and performance.

o Features: Dashboards will include interactive elements such as filters and drill-down options,
allowing users to explore data at various levels of granularity. They will display trends,
progress against targets, and summary statistics to support quick and informed decision-
making.

2. Charts and Graphs:

e Bar Charts: Used for comparing discrete categories or groups, such as the number of SMEs
included in different stages or the count of security vulnerabilities detected versus resolved.
Bar charts are effective for visualizing categorical data and making comparisons between
different groups.

e Line Charts: Ideal for showing trends over time, such as the progress of platform
development or the increase in the number of SMEs adopting cloud computing services. Line
charts help illustrate changes and patterns, making it easier to track progress and forecast

future trends.
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Pie Charts: Suitable for depicting the proportion of different components within a whole,
such as the distribution of SMEs by type or the percentage of completed tasks in a project. Pie
charts are effective for visualizing parts-to-whole relationships and understanding the relative

size of each component.

3. Heatmaps:

Purpose: Heatmaps will be used to visualize the density of data points or the intensity of
activity across various metrics. They are particularly useful for identifying hotspots or areas
requiring attention, such as regions with high levels of security vulnerabilities or areas with
significant SME engagement.

Features: Heatmaps will employ color gradients to represent different levels of activity or

performance, making it easy to spot patterns and anomalies.

4. Tables:

Purpose: Tables will present detailed data in a structured format, allowing for precise and in-
depth examination of individual metrics. They are essential for displaying raw data, detailed
lists of SMEs, or the results of specific analyses.

Features: Tables will include sorting and filtering options to enable users to focus on relevant

subsets of data, enhancing the ability to conduct detailed reviews and analyses.

5. Infographics:

Purpose: Infographics will be used to present complex information in a visually engaging and
easily understandable format. They are designed to summarize key findings, showcase
achievements, or illustrate important processes and workflows.

Features: Infographics will combine text, images, and data visualizations to create a
compelling narrative, making it easier to communicate insights and impact to diverse

audiences.

6. Maps:

Purpose: Maps will visualize geographical data, such as the distribution of SMEs across
different regions or the locations of technological installations. They are useful for spatial
analysis and understanding regional patterns and coverage.

Features: Interactive maps will allow users to zoom in and explore specific areas, providing

context and detail about geographic distributions and regional performance.

7. Gantt Charts:
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Purpose: Gantt charts will be utilized for project management and scheduling purposes,

illustrating the timeline of activities and milestones. They are essential for tracking project

progress and ensuring alignment with planned schedules.

Features: Gantt charts will display task durations, dependencies, and completion statuses,

helping to visualize the overall project timeline and identify any delays or bottlenecks.

4.3 Functional Requirements and Functional Specifications

In Tables 21 and 22 are reported functional requirements and specifications, respectively, related to

the dashboard for the action monitoring.

Table 21 - Dashboard functional requirements.

Requirem Priorit Sl
q Requirement Description Technolog Input Output
entID y .
ies
Real-Time |TnhtZ déi:??ifiﬂzﬁ AP, Real-time  Dashboard
1 Data g High WebSock @ data updated in
. data feeds to update .
Integration . et streams real-time
indicators promptly.
Allow users to filter
and customize views User
User based on their JavaScript  preferenc Customized
2 Customizati High , React, es, role- dashboard
preferences (e.g., .
on e Angular based views
specific indicators or
data
date ranges).
Support multiple . .
. o . D3.js, Various Comprehen
Multi- indicators with . .
. . . Chart.js, data sive
3 Indicator different data types High ) o
Subport and visualization Highchart typesand . indicator
PP S indicators dashboard
needs.
Provide interactive User
Interactive visualizations for . D3.js, interactio Interactive
. - Mediu
4 Visualization better user m Plotly, ns, charts and
S engagement and Chart.js visualizati = graphs
data exploration. on data
Enable users to
Data Export e?(por'F daFa anq Mediu JavaScript = Datato ExporFed
5 Functionalit visualizations in m , Backend | be data files
y various formats (e.g., API exported  (CSV, PDF)
CSV, PDF).
Historical Include capgblllt.les Mediu PostgreSQ Historical Historical
6 Data to analyze historical m L, and trend
Analysis data trends and MongoDB, reports and
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compare them with Data current comparison
current indicators. Warehous @ data S
ing
Access Implement role- OAuth, Userroles Secure
based access control . and
Control and High JWT, .. accessand
) to ensure data permissio .
Security . . HTTPS data privacy
security and privacy. ns
Ensure the Responsiv Responsive
Mobile dashboard is fully P Mobile P
. . . e Web . dashboard
Responsiven  responsive and High ) device .
) Design, on mobile
ess usable on mobile data .
. Bootstrap devices
devices.
Data Ensure data Validation Accurate
accuracy through . . Raw data
Accuracy . . Libraries, and
validation checks High from .
and . . Backend validated
Validation before displaying on Logic sources data
the dashboard. g
Table 22 - Dashboard technical specifications.
Specification Description
Data Sources Integration with databases (e.g., PostgreSQL, MongoDB), APIs, and data files.
Frontend Use web technologies such as HTML5, CSS3, and JavaScript libraries (e.g., D3.js,
Technologies Chart.js) for visualization.
Backend Implement server-side logic with languages like Python, Node.js, or Java, with
Technologies data handling and processing capabilities.
Performance Ensure the dashboard is optimized for fast loading times and efficient data
Optimization processing.
Database Connect to relational databases (PostgreSQL) for structured data and NoSQL
Integration databases (MongoDB) for unstructured content.
Data Security Apply encryption and secure access protocols to protect sensitive information.
Usability Design an intuitive user interface with clear navigation and interactive elements.
- Ensure compliance with accessibility standards to cater to all users, including
Accessibility e
those with disabilities.
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5 Conclusions

This document has provided a comprehensive overview of the technological architecture and
requirements critical for developing the digital platform as outlined in WP1 of the e.INS - Ecosystem
of Innovation for Next Generation Sardinia — Spoke 2 project. The primary aim of this deliverable
has been to articulate the specifications and technical necessities for creating a robust digital platform.
Key Takeaways:

1. Platform Architecture and Integration:

o The detailed description of the platform's architecture, as covered in Section 2,
establishes a clear framework for the integration of various tools and technologies.
This architecture is designed to ensure seamless interaction among the platform's
components, thereby supporting the strategic goals of enhancing SME
competitiveness through a well-integrated technological ecosystem.

2. Functional and Non-Functional Requirements and Specificarions:

o The presented requirements are tailored to address both the operational needs of the
platform and the performance expectations of its users. By adhering to these
specifications, the platform will achieve high standards of reliability, efficiency, and
user satisfaction, which are essential for its success and adoption.

3. Dashboard Component:

o The in-depth analysis of the dashboard component in Section 4 highlights its critical
role in monitoring and tracking key metrics. The design principles, functionalities, and
technical specifications discussed are aimed at creating a user-friendly and informative
dashboard. This component will provide real-time insights and analytics, empowering
users with the necessary tools to make informed decisions and drive the strategic
objectives of the platform.

The comprehensive guide provided in this document sets the stage for the development of a
sophisticated digital platform that aligns with the objectives of Spoke 2. The emphasis on a well-
defined architectural framework, adherence to robust requirements, and the creation of an effective
dashboard underscores the commitment to delivering a platform that not only meets but exceeds the
needs of its stakeholders. By integrating these elements, the platform will serve as a vital tool in
advancing innovation and sustainability in the targeted sectors, ultimately contributing to the

competitiveness of SMEs in marginal markets.
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The next steps involve translating these specifications into actionable development phases, ensuring

that the platform is built to the highest standards and delivers on its promises.
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