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“La prima macchina ultra-intelligente e l'ultima
invenzione che 'umanita dovra mai fare...”

“...sempre che la macchina sia sufficientemente
docile da dirci come tenerla sotto controllo”

—Irving John Goods (1965)
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| prezzo di un‘alta precisione 535'_.; :.:,5 . oLIENCE

Come fidarci dell’lA quando alternative tradizionali non funzionano?

Modello semplificato (inferenza tradizionale)
\ Valore corretto

|
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Karchev, RT & Weniger (2022)
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. ANTO XVI“ Cosi disse [Efesto] e, staccandosi dall’incudine, lo storpio sbutfante

S1 SCOStO,
zoppicando. D1 sotto, gl stinchi sottil1 arrancavano.

Tolse 1 mantici dal fuoco e dentro una cassetta d’argento
mise a posto 1 suoi strumenti di lavoro.

Con una spugna s1 lavava 1l volto, le braccia,

il collo robusto e 1l petto villoso.

- 4% Po11ndosso una tunica, prese 1l suo grosso bastone e usci,
Omero. lliade. 18 368ff zoppicando. Due ancelle d’oro lo sostenevano,
simili a giovinette vive:

esse avevano intelligenza, voce e forza,
ed erano esperte nei lavori delle Dee immortali;
si affaccendavano ai cenni del loro signore.
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Incisione di un telaio meccanico (1835) Public domain. Source: https://www.worldhistory.org/image/17133/power-looms-in-a-textile-mill/




Karel Capek, 1920:
R.U.R.: Rossum’s Universal Robots
Robot da “robota”, “lavoro forzato”




Metropolis
Fritz Lang
1927
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Il Turco Meccanico (1770-1854), source: wikipedia



Source: Encyclopedia Britannica



https://www.britannica.com/biography/Charles-Babbage#/media/1/47371/218439
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Prototipo del “Difference Engine” N. 1 (1832)
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Source: Swade, D., Copeland, J., Bowen, J., Sprevak, M., & Wilson, R. (2017). Turing, Lovelace, and Babbage. In The Turing Guide (pp. 0): Oxford University Press.
Orginal drawing: Science Museum London, the Babbage papers, BAB/A/089/1



Diagram for the computation by the Engine of the Numbers of Bernoulli. Sec Note G. (page 722 ef seq.)
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https://www.sciencemuseum.org.uk/objects-and-stories/charles-babbages-difference-engines-and-science-museum#the-difference-engine-no-2-

Source: Smithsonian Libraries and Archives, Washington DC

Il demone di Laplace

q
S

C

Dobbiamo dunque considerare o stato

[ato passato e come

IStante, esista un’'intel

C
N

nulla sarebbe incerto e il futuro, a
passato, sarebbe presente ai suo

omprendere tutte le

ne seguira. Supponendo che, per ur

a causa di gue

igenza in grado

tuale dell’'universo come |'effetto del suo

|0

di

forze che animano la

atura e la posizione rispettiva degli esseri
che la compongono—un’intelligenza
sufficientemente vasta da sottomettere
questi dati all’analisi—essa
abbraccerebbe in un'unica formula |
movimenti del corpl piu grandi dell’'universo
e quelli dell'atomo piu leggero; per essa

pari del
| occhl.”

Laplace, A Philosophical Essay on Probabilities (1814)
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Credit: Royal Astronomical Society Alan Turing

Source: Wikimedia

“Vogliamo delle macchine capaci di imparare dall’esperienza”

— Alan Turing, Lecture on the Automatic Computing Engine (1947)

"Possiamo sperare che le macchine un giorno competano con gli uomini in

tutti | campi puramente intellettuali.”
— Alan Turing, Computer Machinery and Intelligence (1950)
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We propose that a 2 month, 10 man study of artificial intelligence be carried out during the
summer of 1956 at Dartmouth College in Hanover, New Hampshire. The study is to proceed on
the basis of the conjecture that every aspect of learning or any other feature of intelligence can in
principle be so precisely described that a machine can be made to simulate it. An attempt will be 1 9 5 6
made to find how to make machines use language, form abstractions and concepts, solve kinds of
problems now reserved for humans, and improve themselves. We think that a significant advance
can be made in one or more of these problems if a carefully selected group of scientists work on it

1956 Dartmouth Conference:
The Founding Fathers of Al

o>,
- .

-

L 2 % A% S8 3 o I B

&
]
5

m-

Ray Solomonoff Alan Newell

L

Herbert Simon Arthur Samuel Oliver Selfridge Nathaniel Rochester Trenchard More

Source: Medium.com
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VIMER OF 1956

[N THIS BUILDING DURING-THESU

L]
.

.

JOHN McCARTHY (DARTMOUTH-COLLEGE), MARVIN. L. MINSKY. (MIT)
NATHANIEL ROCHESTER (IBM); AND CLAUDE SHANNON (BELL LABORATORIES)
CONDUCTED

THE DARTMOUTH SUMMER RESEARCH PROJECT 5

ON ARTIFICIAL INTELLIGENCE

FIRST USE OF THE TERM “ARTIFICIAL INTELLIGENCE”
FOUNDING OF ARTIFICIAL INTELLIGENCE AS A RESEARCH DISCIPLINE

“To proceed on the basis of the conjecture
that every aspect of learning or any other feature of intelligence
can in principle be so precisely described that a machine can be made to simulate it.”

IN COMMEMORATION OF THE PROJECT'S 50th ANNIVERSARY
JULY 13, 2006

Credit;: James Moor




1956

J. McCarthy, Dartmouth College
M. L. Minsky, Harvard University

N. Rochester, .B.M. Corporation
C.E. Shannon, Bell Telephone Laboratories

We propose that a 2 month, 10 man study of artificial intelligence be carried out during the
summer of 1956 at Dartmouth College in Hanover, New Hampshire. The study is to proceed on
the basis of the conjecture that every aspect of learning or any other feature of intelligence can in
principle be so precisely described that a machine can be made to simulate it. An attempt will be
made to find how to make machines use language, form abstractions and concepts, solve kinds of
problems now reserved for humans, and improve themselves. We think that a significant advance

can be made in one or more of these problems if a carefully selected group of scientists work on it
together for a summer.

Source: http://jmc.stanford.edu/articles/dartmouth/dartmouth.pdf



The service said it would use

The New York Times,
—— | o b g o

Psychologist Shows Embryo! chines that will be able to read
] . - ‘and write, It is expected to be
of Computer Designed 10  'finished in about a year at a

: 100,000.
Read and Grow Wiser cost of ¢

\
T | Later Perceptrons will be able
to recognize people and call out

‘their names and instantly trans-

WASHINGTON, July. 7 (UPI)| |late speech in one language to

—The Navy revealed the em-| [, ox Mg o o
bryo of an electronic computer; ' -= =" -- " -~
today that it expects will be

abla to walk, talk, see, write,

reproduce itself and be .con-

scious of its existence,

The embryo—the Weather
Bureau's $2,000,000 “704™ com-

perceptron

Frank Rosenblatt
(1928-1971)



Garry Kasparov v DeepBlue, 1996-1997




Lee Sedol v AlphaGo, 2016

Credit: Lee Jin-man / AP




Perché ci arriviamo solo oggi”?

Dati
175 zettabytes nel 2025 (1021 bytes, 36,000 miliardi di anni di video HD)

Capacita di
calcolo

Algoritmi
Supercalcolo:
1078 flops/s



Machine Learning “cr the Natural Scierces

s bigger always better? SCIENCE

[xponential growth of parameters in notable Al systems Performance?

Parameters are variables in an Al system whose values are adjusted during training to establish how input data .
Sostenibilita?

gets transformed into the desired output; for example, the connection weights in an artificial neural network.
.- ® . .
1 trillion QMoE: compressed 1T model Datl dl al Ienamento?

. Galactica
100 billion O . . .
2.0x/year between 2010-2025 Costi ambientali?
10 billion
— / Fragilita dei sistemi?
v Transformer .
o . W,GPT-1
£ 100 milion AlexNé: Impatto sociale?
% 10 million AG | ’?
IS 1 mitlion 1.2x/year between 1950-2010
E Jaﬁﬁ
S 100,000
zZ
10,000 (vDeep Blue
1,000 JPerceptron (1960)
100
éTheseus
10 Jul2™1950
Jul 2, 1950 Apr 192, 1965 Dec 27,1978 Sep 4, 1992 May 14, 2006 Jan 21, 2020
Publication date

Data source: Epoch (2024) OurWorldinData.org/artificial-intelligence | CC BY

Note: Parameters are estimated based on published results in the Al literature and come with some uncertainty. The authors expect the
estimates to be correct within a factor of 10.



Consumo energetico in forte aumento SCIEMCE

. Machine Learning “cr the Natural Scierces
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Company-wide electricity consumption by data centres, selected
companies, 2018-2022

(Terawatt hours)

B Amazon [l Google  Microsoft | Meta [ Digital Realty WM Equinix B Alibaba  GDS  Tencent
Apple ~ Chindata B VNET [ Baidu

Consumo FVG

2018 2019 2020 2021 2022
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Espansione del data centres
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Tech giants' datacentres to expand by a combined 78%

Amazon
379 total

Micrasoft
120 total

Google
117 total

Developing

Active

Guardian graphic. Note: Sixteen centres’ development status were unable to be determined.

Datacentres in areas of water scarcity
© Active © Developing

Wyoming °

G
) .o. ’.’.’ Nebraska o0
Cs -
Arizona China
' Area of
water \ p
) Taiwan
. o
scarcnty gongiong

.o Thailand '

~ e

Chile : : South Africa

Guardian graphic. Note: Locations are approximate.

The Guardian (April 2025)
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Foundation Model and Model Management
Platform

W OvenAl gl microsott A0 o controllano:
.“ - | dati di allenamento

Le 6 grandi aziende di Big Tech

4

\
/\\

15% Google  BELA AWS - Infrastruttura cloud
2% | Baidu 38 Other - Accesso al mercato (acquisizioni
mirate)
Batacenter GPUS - Closed source codes
- Talento
\/’Y 29, Huawei 4% AMD
1% Intel 3/ Nvidia

1% | Other

Source: Generative Al Market Report 2025-2030



Quale il ruolo delle istituzioni accademiche? e SUIENGE

Training compulation vs. paramelers in nolable Al syslems. by resecarcher C om p etere su | | 9 SC a| 2]

affiliation

Computation is measured in total petaFLOP, which is 10*° floating-point operations’ estimated from Al literature, albeit with COn Blg TeCh Im pOSSI bl Ie

some uncertainty. Parameters are variables in an Al system whose values are adjusted during training to establish how input

data gets transformed into the desired output. Leo n ardo 1 4 , OOO G F) U

B Academia

10 billion Skywork'1'3B Acadermia and idust .
00 il GOAT «  OpenAl Five - 1 " Collaboration MICFOSOft: 600 OOO GPU
million 'S @ . pate M6-T )
® of ‘“_5.[[ R ' M Industry
1 million IMPALA °* 8dg et B Not specified
~ m oo o MoE
2 @ .. 'VlUZer-f?' e " 8 W Other
g 10,000 I ) ::°XT:‘x'li;L TransE . . . .
00 Mioss e N e targe g; Innovazione al di fuori
p= DQN ¢, NBEMP GPU DBNs ] . (L " .
1 R S aa del paradigma ‘bigger is
+ 0.01 R fcaads? Training dataset size ; ] e
g 0.0001 * System 11 %'526 ..... . gg’v better . mOdeIII plU
£ 0000001 Samuel Neural Checkers ocomi 2023 Hfioi : £ N :
el efticienti, piu trasparenti,
= 0.00000001
.Perceptron Mark | AN b t.
0.0000000001 ADALINE plu rO US I
<le-11
.Theseus
10 100 1,000 10,000 1 million 100 million 10 billion 1 trillion
Number of parameters
Data source: Epoch (2023) QurWorldInData.org/artificial-intelligence | CC BY

Note: Each domain's training data has a specific unit; for example, for vision it is images and for language it is words. This means
systems can only be compared directly within the same domain.



‘Tt was as if my father were actually Say Goodbye to Your
texting me’: grief in the age of Al Kl d,S lm 2 glll ary Fl'l en d

Ehe New Jork Times

5 | This Therapist Helped Clients Feel
‘ ‘ " Better. It Was A.1

At the Intersection of
A.lL and Spirituality

oo YOUR Al LOVER WILL CHANGE
YOU In Taiwan and China, young people turn

| | | to Al chatbots for ‘cheaper, easier’
A future where many humans are in love with bots may not be far off. Should we regard h
them as training grounds for healthy relationships or as nibilistic traps? t er apy

In the first clinical trial of its kind, an A.l. chatbot eased mental
health symptoms among participants. The technology may

someday help solve the provider shortage.

By Jaron Lanier

March 22, 2025 Experts say there is huge potential for Al in the mental
health sector, but there are risks of turning to technology,
rather than human beings when in distress

Ehe New AJork Times

ce»> Weather Forecasting  Making Cartoons Cheaper  ChatGPT on Campus?  Trump's Outsourcing Deal

They Asked an A.I. Chatbot Questions.
The Answers Sent Them Spiraling.

Generative A.l. chatbots are going down conspiratorial rabbit
holes and endorsing wild, mystical belief systems. For some

people, conversations with the technology can deeply distort
realitv



Home | Tech

IN THE SPOTLIGHT

Al hallucinations are getting worse

And no one knows why it is happening

o @ @ O Newsletter sign up

Un esempio di model
collapse?

“Allucinazioni”
(informazioni inventate
ma plausibili) sono solo
una parte del problema.

Sistemi di |A ottimizzano
una ‘funzione valore’ che
non puo essere neutra.
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| futuro del lavoro e dell’educazione e SCIENCE

Machine Learning “cr the Natural Scierces
i . 5] o . [ ] =
" H -

Saremo sostituiti dai robots?

- programmazione in rapido declino

- Lavori ‘white collar’ in maggior
pericolo

- Spirito critico e di analisi sempre piu

Your skills are irreplacegpe. iImportante: come distinguere le

IMMEI' allucinazioni?

T R e — - Come educare futuri cittadini/e
' = ' nell’era dell’lA?




Esempi di impatto di 1A

Count (per 10,000 abstracts)

ChatGPT impact
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“Our findings reveal that while LLLM assistance can provide
short-term boosts 1n creativity during assisted tasks, it may
inadvertently hinder independent creative performance
when users work without assistance, raising concerns about
the long-term 1impact on human creativity and cognition.”

|A come steroidi / scarpette / allenatore?

Kumar et al (2025)
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TECH = (= Video TV News Tech RecRoom

PERSON~YEAR Peter Thiel invests in group to : :
recreate the Olympics on steroids — Prominent Al Philosopher and
\4 Veraly m ‘Father’ of Longtermism Sent

Very Racist Email to a 90s
Philosophy Listserv

"Blacks are more stupid than whites," Nick Bostrom wrote in an email sentto a

transhumanism listserv in the 1990s that he apologized for in a letter.

Nick Bostrom
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Peter Thiel is one of the investors in an organization that wants to build an
Olympic Games that doesn't prohibit, but rather encourages, the use of

performance-enhancing drugs.
n Ralln/Cottv lmanac

“You back up your hard-drive; we should do the same with life” (Elon Musk, 2015)

“With very advanced technology, a very large population of people living happy lives
could be sustained in the accessible region of the universe” (Nick Bostrom, 2008)

“‘By 2029, computers will have human-level intelligence, [be] inside our brains,
connecting them to the cloud, expanding who we are (Ray Kurzwell, 2017)
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AGI
Coscienza non biologica

Transumanismo Lungotermismo e
& upload della mente sul cloud Imperialismo spaziale
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Harry Bates, Pandora, exhibited 1891, Tate Gallery collection
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