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Updates

Maintenance Software
Prod uct Code Design
System
Design

Requirements

L

IDENTIFY

* Asset Management

* Vulnerability Assessment

* Governance, Risk &
Compliance

+

RECOVER A
. . —
* Contmuxty of Opcr.fmons o
* Disaster Recovery PROTECT

* Threat Mitigation n -
¢ [hreat Frevention
‘ YB E R ¢ Access Control
* Data Security

RESPOND O
* Incident Response DETECT

* Malware Analysis . o
* Continuous Monitoring

* Forensic Remediation z
* Anomaly Detection

* User & Application Awareness
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Centralita su SW e Servizi:
e Al & ML
e SW Engineering
e Security & Privacy

Structure Image
Discovery Classification

Meaningful
Compression

Customer Retention

Big data : : : F r Idenity Fraud . . . .
Vieualicai Dimensionality cature y rre Classification Diagnostics
isualistaion Reduction Elicitation Detection

Advertising Popularity
Prediction

Recommender Unsupervised Supervised
ystems .
Learning Learning Weather

Forecasting
Clustering .
Targetted acninc s
Marketing Growth
Customer -
S _carning

Regression

Market
Forecasting

Prediction

Estimating
life expectancy

Real-time decisions Game Al

Reinforcement
Learning

Robat Nayigarion Skill Acquisition

Learning Tasks
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Scelta libera di 5 di Specializzazione + 2 liberi
| colori mostrano possibili profili

Crittografia

Codice malevolo

Software Security

Network Security

Sistemi informativi aziendali
Knowledge representation

Automated reasoning

Visual Intelligence

Estrazione e integrazione di conoscenza dai dati
Big Data

Verifica di sistemi

Programmazione parallela
Programmazione grafica

Progettazione ad alte prestazioni in C++
Applicazioni dinamiche per il web
Computational Game Theory

Logic in Computer Science

Quantum computing

Organizzazione aziendale
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Data Science



Computer Science

mIxed programs, transient data
there will always be another input

Data Science

Fixed data, transient programs
there will always be another query

10



Elementi di Data Science nelle imprese

I SETTORI
Diffusione nelle grandi imprese in %

Assicurazioni. Banche | Commercio Manifatturiero. PAesanita = Servizi Telco e media  Utility

6

14 T
. — TREND DI CRESCITA
MENO
TRA 15 : TRA 15 : OLTRE : DEL 15%
£25% M £25% QRN 25 [REER()\7

IFonte: Politecnico di Milano |
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QUALI SONO LE TECNOLOGIE CHE SONO ADOTTATE IN AZIENDA
Dati iIn % (Fonte:Outlook Mathesia on Data Science 2019 )

0 13 26
Al 18
Machine learning 25
Advanced analytics 24
Big data 25
Predictive analytics 20
lot 19
Databases, data storage 26
Sensor & data collection 11

13 26
Blockchain 10
Prescriptive analytics 5
Data mining 14
Cloud computing 22
Data virtualization 12
Data visualisation 14
Augmented reality 3
Cybersecurity 11



Informatica

Scienze Umane
Area Economica
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Statistical Data
Methods Processing

Domain
Expertise
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Chi puo iscriversi a Data Science?

A

Economia
Matematica Informatica Bioinformatica Aziendale
e Commercio
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Robotics and

Digital Manufacturing Engineering

Master Degree
September 11 2019

Computer Science Department
University of Verona - Italy
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‘Computer Engineering for Industry 4.0

optimization
» simulation
data analysis

Cloud

 Students trained in:
— Industrial computer engineer

e Main skills:

— Knowledge of the entire computing
hierarchy from sensors to cloud

Experience with the 3C paradigm
(computing, control, communication)
and mechatronic engineering

— Focus on solid computer science basis
applied to the fields of robotics, cyber-
physical systems, artificial intelligence,
and big data analytics.

security / privacy
big data

cloud computing
architecture cloud

embedded software

middleware

operating systems

embedded systems

Field bus / wireless net

e ’ = -
— X = S = =
PRODUCTION PLANT

September 11 2019

Robotics and Digital Manufacturing 18
Enginnering
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Two-level Degree Structure
* lLaurea (bachelor) degree in Computer Science
— Enriched with courses in:
¢ automatic control and
* signals analysis
— Activation by October 2019
* Master Degree in Industrial Computer Engineering focused on Robotics and Digital Manufacturing:
— Knowledge on industrial engineering:
* Industrial Plant main characteristics
* Computer Numerical Control (CNC) manufacturing
* Computer Aided Design (CAD) techniques
* Industrial Electronics
— Specific courses on:
* robotics,
 cyber-physical systems design
e artificial intelligence
e cloud - big-data - security
 industrial internet
 advanced control strategies
— Activation by October 2020
September 11 2019 Robotics and Digital Manufacturing 19

Enginnering
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Nuovo Corso in Laurea in Informatica

 Controlli automatici (ING-INF/04 - Automatica)

Riccardo Muradore — Andrea Calanca

Il corso mira a fornire gli strumenti teorici e pratici per

modellare, analizzare e controllare un sistema dinamico

Controllore Sistema

September 11 2019 Nuova Offerta Formativa 20



Nuovo Corso in Laurea in Informatica

* Elaborazione dei dati e dei segnali biomedici

Silvia F, Storti

” ACQUISIZIONE di
(BIO)SEGNALI

LAB

~

canalei
WV\AAANANN
)\AM/’\MMM

ING-INF/06 - Bioingegneria Elettronica e Informatica

September 11 2019

metodi e modelli per I'elaborazione di dati

e segnali biomedici

(approccio hands-on)

TEORIA di ELABORAZIONE/ANALISI

ESTRAZIONE PARAMETRI

time(s)

CLASSIFICAZIONE

LEFT RIGHT

LEFT

RIGHT

Nuova Offerta Formativa
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APPLICAZIONI

SUPPORTO A DIAGNOSI/CHIRUBGI

MONITORAGGIO/CONTROLLO
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Industrial 10T and Robotic Systems Designer ™ ™

 Target professional figure:
— Designer of industrial loT and robotic systems with advanced cyber-physical features

* Main knowledge to be acquired:
— Modeling, specification and verification of industrial loT systems
— Modeling, specification and verification of industrial Robotic systems
— Specification of cyber-physical components and property analysis
— Design of the networking infrastructure
— Analysis and design of system controllers
— Analysis and design of computing resources
— Design of collaborative and cooperative robotic architectures
— Techniques for safety and certification

Robotics and Digital Manufacturing 29

September 11 2019 — .
nginnering
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Industrial Systems Integrator

Target professional figure:

— Integrator of robotic and cyber-physical systems into manufacturing and
information management systems with smart capabilities

Main knowledge to be acquired:

— Definition of machine tool properties from the point of view of data and
processes

— Identification of the most appropriate computing components

— Definition of data sharing modes within the system architecture

— Integration of components and processes

— Optimization of processes and data flows

— Integration of machine tools into the enterprise information system

Robotics and Digital Manufacturing
Enginnering
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September 11 2019

Production Programmer and Analyst
(e.g., Industrial Data Engineer)

Target professional figure:
— Production programmer and industrial data analysis expert

Main knowledge to be acquired:
— Analysis of production processes
— Production program of industrial systems
— Analysis and integration of production data
— Analysis of data through machine learning techniques
— Techniques for predictive maintenance
— Techniques for quality control
— Data security and privacy

Robotics and Digital Manufacturing
Enginnering
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Industrial 1oT and Industrial Industrial

Robotic System Systems Data o Qua||fy|ng exams are
Designer Integrator Engineer
mandatory

* -~
~ * One profile must be
completed

 Atarget professional
specialization must be
reached by following:

— other profile-specific
exams

— general exams

— coherent exams from
other master degrees

i
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Profile-specific

Qualifying

Robotics and Digital Manufacturing

. . 25
Enginnering

September 11 2019
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Qual Ifyl Ng EXAamMS (mandatory)

Exam CFU SSD

Dynamic systems n ING-INF/04 - Automatica
Machine learning & Artificial intelligence ‘ ING-INF/05 - Sistemi di elaborazione delle informazioni
Discrete & Hybrid events systems ‘ ING-INF/05 - Sistemi di elaborazione delle informazioni

ndustrial plants & Production g |— " 5|ING-IND/17 - Impianti Industriali Meccanic
4 ING-IND/35 - Ingegneria Economico-Gestionale

Robotics and Digital Manufacturing

. . 20
Enginnering

September 11 2019
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PFOﬂIE-SpECiﬂC EXams (at least one entire profile)

Embedded & loT Systems

m ING-INF/05 - Sistemi di elaborazione delle informazioni
m ING-INF/05 - Sistemi di elaborazione delle informazioni
n ING-INF/05 - Sistemi di elaborazione delle informazioni
m ING-INF/05 - Sistemi di elaborazione delle informazioni
Robotics systems

n ING-INF/05 - Sistemi di elaborazione delle informazioni
m ING-INF/05 - Sistemi di elaborazione delle informazioni
Advanced ControlSystems |  6|ING-INF/04- Automatica

Computervision |  6|INF/1- Informatica

Smart systems & data analytics

m ING-INF/05 - Sistemi di elaborazione delle informazioni
m ING-INF/05 - Sistemi di elaborazione delle informazioni
‘ ING-INF/05 - Sistemi di elaborazione delle informazioni

| L INF/01 - Informatica
Human computer interactioni
ING-INF/06 - Bioingegneria elettronica e informatica

24-36
Robotics and Digital Manufacturing
Enginnering

September 11 2019 27
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General Exams (to complete 96CFU)

Systems design laboratory n ING-INF/05 - Sistemi di elaborazione delle informazioni
Systems Verification & Testing  6|ING-INF/05 - Sistemi di elaborazione delle informazioni
Deep Learning n ING-INF/05 - Sistemi di elaborazione delle informazioni

Robotics, Vision and Control ING-INF/05 - Sistemi di elaborazione delle informazioni
3 ING-IND/34 - Bioingegneria industriale

n ING-INF/05 - Sistemi di elaborazione delle informazioni
Electronic devicesand Sensors | 6|ING-INF/01 - Elettronica
n ING-IND/16 - Tecnologie e sistemi di lavorazione
MobileRobotics | 6|INF/01 - Informatica

CyberSecurityforlloT | 6[INF/01 - Informatica

Robot programming andcontrol | 6|ING-INF/04 - Automatica

Organization Studies | 6|SECS-P/10- Organizzazione aziendale

24-36

Robotics and Digital Manufacturing

. . 28
Enginnering

September 11 2019



