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IL GREEN DATA CENTER DI ENI

PUE mistirato medio annuo: 1.14-

.J'j‘-'ergetica 50KW/mq

5200mq di sale macchine

30MW di potenza utile
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RECORD DI EFFICIENZA ENERGETICA E DENSITA DI ENERGIA
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FACEBOOK - IL NUOVO RECORD: PUE 1.0/8
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CONFRONTO AMBIENTALE

Mesi
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OPEN COMPUTE PROJECT

OPEN
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OPEN COMPUTE PROJECT

About OCP

The Open Compute Project
(OCP) is a collaborative
community focusedion
redesigning hardware
technology to efficiently
support thegrowing
demands ofl€ompute
infrastructure.

Hundreds

WWW.0pencompute.org



http://www.opencompute.org

L'ARCHITETTURA

Fans

Discdrives

RAM
CPU s

PCl express card —
Mother board
Power supply

Un nodo

2 xeon

128GB Ram
20GBit/s rete
consumo circa 500W

Un nodo Network
Attached Storage

1 xeon

64GB Ram

512G SSD cache
6x8TB Dischi, ZFS Raid
Z2 = 32TB utili

20GBit/s

consumo circa 500W
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BOARD - DISCHI — RACK - RAFFREDDAMENTO

Open Compute v3

“v2" half-width

» Reuses the

motherboards
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UN PROGETTO INTEGRATO DC - INFRASTRUTTURA - SOFTWARE

~ . Eliminazione del cooling attivo e passaggio

al free-cooling totale
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COSTI OPERATIVI
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IPOTESI PER UN NUOVO DATA CENTER
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LA LEGGE DI MOORE
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...DUBBI SULLA SUA VALIDITA ETERNA....

Mr Moore, do you
have an explanation
for this?
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IL RALLENTAMENTO DELLA LEGGE DI MOORE...

Exponentia growth Natura growth:
per Moore's Law Moore's Law soon

will be seen to

follow such a curve,

N _ 2300x 20.5()"|97| )

| |
| | | |
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EXPONENTIAL GROWTH VERSUS NATURAL GROWTH
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...L’ACCELERAZIONE DEL SUSSEGUIRSI DEGLI EVENTI

Time Before Present Time to Next Event
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ANDAMENTO ESPONENZIALE PREVISTO DA KURZWEIL

Kurzweil’s Law of

Accelerating Returns

A specific paradigm (a method or
approach to solving a problem,
e.g., shrinking transistors on an
integrated circuit as an approach
to making more powerful
computers) provides exponential
growth until the method exhausts
its potential. When this happens, a
paradigm shift (i.e., a fundamental
change in the approach) occurs,
which enables exponential growth
to continue

Transhumanism

An intellectual movement that
aims to transform the human
condition by developing and
creating widely available
sophisticated technologies to
greatly enhance human
intellectual, physical and
psychological capabilities

Exponential Growth of Computing
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http://www.kurzweilai.net/the-law-of-accelerating-returns

LA SEQUENZA ESPONENZIALE COME CASCATA DI CURVE A“S”
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A1} ceoroe eray &

GeorgeBray

Your mobile phone has more computing power
than all of NASA in 1969. NASA launched a man to
the moon. We launch a bird into pigs.

QAT INE

412 PM - 22 Mar 11 via web
4 Reply £33 Retweet
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IL DIVARIO DI PRESTAZIONI TRA CPU E GPU
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IL RUOLO DELLE GPU: IL CUORE DELLO HPC

How GPU Acceleration Works

Application Code

Rest of Sequential
CPU Code

Simulazione sismica per la
stima di giacimenti di idrocarburi
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COMPUTER CHE VINCONO A DAMA.....

Chinook vs. Marion Tinsley: 1994
R

‘ SihconGraph:cs

WORLD CHECKERS CHAMPIONSHIP




...A SCACCHI

IBM Deep Blue vs. Garry Kasparov: 1997
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LA SVOLTA

If a computer can train itself to be the best
Go player by watching the best human

players, what's to stop it from teaching itself
how to be the best at anything else?

Guy Suter - Notion
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COGNITIVE COMPUTING (1/4)

IBM Watson vs. Brad Rutter & Ken Jennings: 2011
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COGNITIVE COMPUTING (2/4)

Carnegie Mellon University’s NELL — machine learning: 2010 -> ...

NELL: Never-Ending Language Learning

Can computers learn to read? We think so. "Read the Web" is a research
project that attempts to create a computer system that learns over time
to read the web. Since January 2010, our computer system called MELL
(Never-Ending Language Learner)} has been running continuously,
attempting to perform two tasks each day:

« First, it attempts to "read,” or extract facts from text found in
hundreds of millions of web pages (e.qg.,

playsInstrument (George Harrison, guitar)).

Browse the Knowledge Base!

+« Second, it attempts to improve its reading competence, so that tomorrow it can extract more facts from the web,
more accurately.

So far, NELL has accumulated over 50 million candidate beliefs by reading the web, and it is considering these at
different levels of confidence. NELL has high confidence in 2,750,904 of these beliefs — these are displayed on this
website. It is not perfect, but NELL is learning. You can track NELL's progress below or @cmunell on Twitter, browse and
download its knowledge base, read more about our technical approach, or join the discussion group.
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COGNITIVE COMPUTING (3/4)

Carnegie Mellon University’s NELL — machine learning: 2010 -> ...

Recently-Learned Facts Switter

instance

wt_all rooms is an office building room

franklin_park_zoo_in_boston is an aguarium

n3_nautical_miles is a parlour game

em_poker instruction texas is a board game

avone_3gp_video converter is a consumer electronic device

the national is a bank in __america

state_university is a sports team also known as utah_state university

diana got married in n1981

people participated in the event traffic offenses

orchestra was born in chicago

iteration

date learned

982 04-mar-2016

979
979
979
980

979
979

20-feb-2016
20-feb-2016
20-feb-2016
26-feb-2016

20-feb-2016
20-feb-2016

983 1l1-mar-2016

979

20-feb-2016

983 11-mar-2016

Refresh

confidence

90.0 & S
91.4 28 %
91.0 28 Sr
100.0 25 Sf
100.0 25 %f

100.0 25 Sf
99.9 & &
100.0 28 Sr
93.8 28 &
100.0 25 %f
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COGNITIVE COMPUTING (4/4)

Google Deep Mind — AlphaGO: 2016

ﬁ Google DeepMind

+0: AlphaGo

MASTERING THE ( ' WITH DEEP
NEURAL NETWORKS AND TREE SEARCH




NUOVE ARCHITETTURE: RETI NEURALI FISICHE

Neural Processing Units (NPUs)

A new class of processors mimicking human perception and cognition

Massively parallel,
reprogrammable

MULTIMEDIA
AUdio \".dl}(l
and Gestures

SENSORS Comprehensive tools

15Ps

CoCTIVITY DERLRY MR Human-like functions

USB.BTand FM Il  navicaTION

[ S—
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CHIP NEUROMORFICI

Carver Mead (1980)

Stanford University Neurogrid

— Simulazione di un milione di neuroni e 6 miliardi di sinapsi in
tempo reale

Human Brain Project

— Tentativo di simulazione di un cervello umano completo in
un supercomputer usando dati biologici

IBM TrueNorth

- 4096 HW cores che simulano 2%° neuroni (circa un
milione), ognuno con 256 sinapsi per un totale di 228
sinapsi (circa 268 milioni)

Qualcomm Zeroth NPU

T | DEVO Lab 35
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