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Livello di istruzione
terziaria, 2020
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La strategia europea EU 2020 (obiettivi di Lisbona)

e Alcunitarget;

— 3% del PIL in ricerca e sviluppo
— Riduzione degli abbandoni scolastici sotto al 10%
— Almeno il 40% della fascia di eta 30 — 34 anni con diploma terziario (laurea o equivalente)

e Come siamo in Italia?
— 1.45% PILin R&D
— Occupazione......

Intelligenza artificiale e digitalizzazione: come cambiano i mestieri

13,1%

Quota di 18-24enni che
hanno abbandonato
precocemente il sistema
di istruzione e formazione

Tra i giovani senza cittadinanza italiana
¢ al 35.4%, all'11,0% tra gli italiani

27.8%

Quota di 30-34enni laureati
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24,9%

Quota di laureati 25-
34enni nelle aree
disciplinari scientifiche e
tecnologiche (STEM)

Tra i ragazzi un laureato su tre, tra
le ragazze solo una su sei.
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Fattori che spingono I’economia
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Verso l’'industria 5.0 %=’ DITRIESTE
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Additive . . . :
e 3 .
Manufactiring  @as Stampanti in 3D connesse a software di sviluppo digital

{5 + Realta aumentata a supporto dei processi produttivi
G : « Simulazione tra macchine interconnesse per
y ottimizzare i processi
Horizontal/
I « Integrazione informazioni lungo la catena del valore

Vertical
----- . sl dal fornitore al consumatore
Industrial & « Comunicazione multidirezionale tra processi produttivi
Internet ' e prodotti
Cloud g « Gestione di elevate quantita di dati su sistemi aperti
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Technology Enablers
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Industry 5.0
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Blockchain Reality
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Tecnologie strategiche per il futuro: la guida alla

rivoluzione ed ai nuovi modelli di business

Intelligent Digital Mesh

T e Blockchain,

e Computer

Autonomous Things Digital Twins quantici
Blockchain e Analisi dei dati
Augmented Analytics Empowered Edge

B -
Smart Spaces artificiale

Digital Ethics and Privacy

Quantum Computing
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Tecnologie in uso al 2025

Cloud computing (17%)

oy e v vl 12 e |

Internet of things and connected devices (9%)
Encryption and cybersecurity (29%)

Aificial intelligence (inc. ML and NLP) (8%) S

Text, image and voice processing (-)
E-commerce and digital trade (2%)

Augmented and virtual reality (1%)
Distributed ledger technology (e.g. blockchain) (11%)

==
<obots, non-humanoid (e.g industrial automation, drones) (10%]

<_3D and 4D printing and modelling (10%)

Power storage and generation (-)

New materials (e.g. nanotubes, graphene) (-12%)
Biotechnology (8%)

Robots, humanoid (11%)

WORLD

EC / NOMIC Quantum computing (-5%)
FORUM

Source: Future of Jobs Survey 2020, World
Economic Forum.
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2025

| 2018

Share of company surveyed (%)

Difference
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Convergenza di tecnologie fondamentali: () pecu sTUD!

esempio di NBIC

Information Technology Spin-offs : Large-data bases, Roco and Bainbridge,
topical computer-aided —design, cyber networks, .. . 2013, Fig 2 [Ref 1]

Information Technology

Brain simulation / ?\ Nanobiocinformatics
Cyber networking N Bl DNA computing
Personalized education.. C Svstem Proteomics, ....

Cogmtlve / e s""a"“""\

unain I *
Sciences . Blocks!_ Biotechnology

Atoms Genes
Neuromorphic engng. = — Nanobiomedicine
Synapses to mind ‘ / Nanobiotechnology
Smart environments, Synthetic biology
Cogno aid devices .. Bio-photonics, ....

Nanotechnology

Nanotechnology Spin-offs : Nanophotonics, plasmonics, materials genome, mesoscale S&E,
metamaterials, nanofluidics, carbon electronics, nanosustainability, wood fibers, DNA NT, ..
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Internet of Nano Things (loNT) per applicazioni

healthcare e techologie indossabili

e Reti di comunicazione molecolare
— Short range (Calcium signalling)
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Digital twins: virtualizzazione del mondo reale

Physical Asset

Fleet Aggregate
Operational Datd
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History Digital Twin
Real Time ki e
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CAD Model Physics Based Models
+ Statistical Models
FEA Model + Machine Leamning
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Figure 1. Manufacturing process digital twin model

PHYSICAL

Source: Deloitte University Press.
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Deloitte University Press | dupress.deloitte.com
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Intelligenza del computer supera la nostra?? K ZEAUEL

H

e || computer
— Non ha intelligenza generalista ARTIFICIAL INTELLIGENCE

A program that can sense, reason,

— E intelligente ma resta un oggetto act, and adapt
— E utile ed efficiente per task ripetitivi
— E dotato dei 5 sensi (e il sesto?)

MACHINE LEARNING

Algorithms whose performance improve

as they are exposed to more data over time

TASTE DEEP
FIVE LEARNING
Subset of machine learning in

HEAR SENSES TOUCH which multilayered neural

networks learn from
-

vast amounts of data
SMELL SIGHT
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Intelligenza .... cosa significa? &</ DITRIESTE

e || significato della parola intelligenza si sposta negli anni ....

— Treccani: Complesso di facolta psichiche e mentali che consentono di pensare, comprendere o
spiegare i fatti o le azioni, elaborare modelli astratti della realta, intendere e farsi intendere dagli altri,
giudicare, e adattarsi all’ambiente.

e \

e Quello che eraintelligente anni fa, oggi non lo e piu

— Un tempo un campione di scacchi

era considerato intelligente ... oggi?

e |ntelligenza umana si sposta
verso la creativita

— ...e quindisi allontana dalla
intelligenza artificiale.

e Ein futuro ???

—

SR
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L’enigma dei consumi energetici per gli exaScale HPC

e Perché dobbiamo pensare a HPC

.. 10 exaFLOPS = Computer power in GFLOPS
ispirati al cervello umano.... 10.000.000.000 |
. Performance
e Un HPC corrispondente alla 1000.000.000 _Lf ¢48%of human scalelﬁ",
capacita del cervello umano puo 100.000.000 || Resources
. * 144 TB memor -
essere raggiunta (Top HPC) a 1-10 10.000.000 | [+05 PFlopis l) //”‘
exaFLOPS con 4 PB di memoria 1 000.000
e Un HPC cosi potrebbe essere 100.000 | —~ 2
disponibile gia nel 2024-26 ma con 10,000 / #o00
un consumo di oltre 20-30 MW o Fa | /
* |l cervello umano consuma 20 W 100 H,_,/J e
\ oB e ° ° h - Predicted resources
e |l nostro cervello e Milioni di volte 0 +4 P8 mamon
piu efficiente = .
e ....E quindi ?7?7? 0.1
1995 ° " 2000° ° ' 2005 ~ " 2010 © " 2015 ' 2020
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Quantum computing puo essere la soluzione? | ZEULEE

Phase where companies
- can think about
Q Accelerator ideas 1

: \  Q Logic for

' 1 Q Accelerators » :

' ' Q Accelerator '

’ IImplementation :

' L] i
L I

I'III.IIIIIII.II.II.IIIIIIII.I
v [ : TRLS : : s Q Software
TRL : E ; ' Time
A ' TRLS :. : x Q Hardware
I‘Il.lllllll.'ll.ll. EEEEEEEEES LA AR AR R R R R RRRRRRRRRRRRNRRN}N
2019 2025 2030 203x
Early Deliverables Viable
Quantum Solutions
can be built
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Press Release

GLOBAL QUANTUM COMPUTING IN MANUFACTURING MARKET TO GROW AT
PROMISING 31.4% CAGR DURING 2021-2029 - A REPORT BY ABSOLUTE
MARKET INSIGHTS

Published On 14 Sep 2021 11:58 AM

—
-
-
Sinoe 1887 . Covanng ¥ Fasiosr Computors
W7 the Work? aoxd $he
. ' i # :
Home N EIF &

Technologies Quantum Computer Market Headed to $830M in
2024

By John Russell

0 0 0 0 O

September 13, 2021

AIML/D
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Il futuro degli skill al 2030

in 2015

P

0 3 U &

9

Complex Problem Solving
Coordinating with Others
People Management

Critical Thinking

Negotiation

Quality Control

Service Orientation

. Judgment & Decision Making
Active Listening

10. Creativity

in 2020

1.
2.
3.
4.
5.
6.
7
8.
9.
1

People Management
Complex Problem Solving
Critical Thinking
Creativity
Coordinating with Others
Emotional Intelligence
Judgment & Decision Making
Service Orientation
Negotiation

0. Cognitive Flexibility

t»_};i,_?‘;-; % DEGLI STUDI
5o,/ DITRIESTE

?S_Mx*

in 2030

1
2
3
4
5
6.
7
8
9.
1

. Judgment & Decision Making
. Fluency of Ideas

. Active Learning

. Learning Strategies

. Originality

System Evaluation

. Deductive Reasoning

. Complex Problem Solving
Systems Analysis

0. Monitoring

Intelligenza artificiale e digitalizzazione: come cambiano i mestieri
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| lavori del futuro %=/ DITRIESTE

Telemarketers | = ployment Share
Accountants and auditors .
Retail salespeople NG
Technical writers IINENEGEGENGEGEEGEGEGEEGEEEEEEEEEEEEE
Real-estate sales agent NG
Word processors and typists |GGG - -
Machinist |G
@elpipSeaElNelell @ ===z=z00000 |
Economist G 043050 |
Health technologist NG 0400

Actors R .70 Norvouine
Fl'ef'ghters O‘ .! 70 45 ’ occupalons
Editors |l 0.060
Chemical engineers [§0.020

k?rgy l 0008 40 - e A W i LN | L2 - - —l - i
Athletic trainers 10.007 1975 1980 1985 1990 1995 2000 2005 2010 2015

Dentist | 0.004 Source: U.S. Census Bureau, Current Population Survey.
Recreational therapist |0.003 Note: The bands indicate recessions as defined by the National Bureau of Economic Research

Fonte: Bureau of labor statistics, the Future of Employment (Frey & Osborne, 2013)

@@9 olrces Econonmist ruE HurringTON rosT  Statista ¥a
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Il panorama dell’occupazione al 2025: ruolo DEGLI STU

dell’automazione

WORLD
HA P Automation and Al will accelerate the shift in skills that the workforce needs.
Suddivisione d ECOnOMIE
0 Based on McKinsey Global Institute workforce skills model 0 Il 100

lavoro % ore sj

United States, all sectors Western Europe, all sectors 9 7 ~ I I -
H s Hours Hours m I I O n
U I I l( worked Change in hours worked worked Change in hours worked
in 2016 by 2030 in 2016 by 2030
Skills Billic Billio

Physical and
f 2 Basic _
% -14 -17
1 cognitive skills . fe .
Higher A 9 7
cognitive skills g2 I L I
"fl,‘{ -'::) A '
‘1 Technological
L swis = -“ * -52
363

Total 287

Social and 52
emotional skills

NOTE: Westem Europe: Austria, Belgium, Denmark, Finland, France, Germany, Greeca, ltaly, Netherlands, Norway, Spain, Sweden, Switzerland, and the

”n "
United Kingdom. Numbers may not sum due to rounding. 85 m l l I I O n

SOURCE: McKinsey Global Institute workforce skills model; McKinsey Global institute analysis
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i - 111 !
Arrivano i robot !!!! %52 DITRIESTE

Riconversione lavoratori

e |nstabilita delle
competenze

— Tecnologia cambia il
profilo di lavori

— Necessitano competenze
‘diverse’

e QOltre la meta degli attuali
O Impiegati avranno
bisogno di riconversione

nei prossimi anni

‘v

of all employees will need
reskilling by 2025.
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Ottimizzazione vs. creativita e sensibilita

Kai-Fu Lee | TED2018
How Al can save our humanity

Crisis Hotline

Volunteer M&A Expert

CEO Sh

PR/Marketing Director

Home-school teacher

Racliotantat Columnist
Customer Support WREEILpS -
Economist

Security Guards Research Analyst
Tele-sales

Hematologist

Dishwasher

Intelligen Truck drive:



Kai-Fu Lee: TED 2018 - Vancouver  UNIVERSITA
Inte"igenza artificiale e mestieri del futuro

=5/ DITRIESTE

Compasson not Needed
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Umanesimo digitale secondo Julian Nida-Riimelin  =ZEAUEL

e Sfida del XXI secolo non e |la tecnologia, ma l'etica

Julian Nida-Riimelin

e Hal in 2001: Odissea nello spazio Nathalie Weidenfeld

— Intelligenza in bilico tra deliri di onnipotenza e stupidita DIGITALER
infantile ... incubo della sottomissione alle macchine HUMANISMUS
e || Computer NON € una macchina semantica: T sttt o T
— Reagisce per algoritmo ...

— ... hon intende il significato
di una lingua

— ....hele intenzioni di un
essere umano
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Michelangelo, Sistine Chapel: “The Creation of Adam ”’, 1510
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... life is knowledge!!

Michelangelo, Sistine Chapel: “The Creation of Adam ”’, 1510
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... anyway!!

“If you think education is expensive,
try ignorance”

Derek Bok - Presidente of Harvard University
1971-1990
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