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Blockchain épiphanie

The trust machine

How the technology behind bitcoin
could change the world

Economist

OCTOBER 315T-NOVEMBER 6TH 2013 Economist.com

© épiphanie
nom féminin

1. Féte catholique qui commémore la manifestation de Jésus enfant aux Rois mages venus |'adorer.
On mange la galette des Rois le jour de 'Epiphanie (jour des Rois)

2. DIDACTIQUE
Manifestation de la divinité.
Des épiphanies.

Commentaires
v Traductions et autres définitions
fr.wikipedia.org » wiki » Epiphanie_(sentiment)
Epiphanie (sentiment) — Wikipédia

L'épiphanie (du grec ancien £ém@dveia, epiphaneia, « manifestation, apparition soudaine ») est
la compréhension soudaine de l'essence ou de la signification ...




Blockchain et vous ?

Une technologie mystique ?

Quelques questions :

e Qui a déja entendu parler de Blockchain ? De Bitcoin ?
e Qui a compris ce que c’est et comment ¢a fonctionne ?

e Qui s’est d¢ja servi d'une blockchain ?
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BLOCKCHAIN - définition #1

Décentralisation & horodatage

Une blockchain : c’est une technologie de stockage et de transmission
d’'informations, transparente, securisee, horodatée et fonctionnant sans organe
central de controle (définition de Blockchain France).

Représentation d'une chaine de blocs

4 N\ a I ) 4
Bloc46 Bloc47 Bloc48 Bloc49
Transaction 92 Transaction 96 Transaction 99 Transaction 102
Transaction93 ©QEE© Transaction97 Transaction 100 € Transaction 103
Transaction 94 Transaction 98 Transaction 101 Transaction 104
Transaction 95 Transaction 105
\ J \_ Y, y, . J

Source : Blockchain France
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BLOCKCHAIN - définition #2 : empiler des données

Une blockchain : c’est un registre informatique dans lequel tout le monde* peut
écrire, mais dans lequel PERSONNE NE PEUT RIEN EFFACER!

(N + = e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e _




Blockchain... mais pourquoi ?
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De I’importance des registres

Les registres font partie intégrante de notre vie
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Probleme actuel : les registres sont gérés par des tiers de confiance

Satoshi Nakamoto Institute The Complete Satoshi Literature Research Mempool

Trusted Third Parties are Security Holes

Nick Szabo
Originally published in 2001

Introduction

Commercial security is a matter of solving the practical problems of business relationships such as
privacy, integrity, protecting property, or detecting breach of contract. A security hole is any weakness
that increases the risk of violating these goals. In this real world view of security, a problem does not
dissapear because a designer assumes it away. The invocation or assumption in a security protocol design
of a "trusted third party" (TTP) or a "trusted computing base" (TCB) controlled by a third party constitutes
the introduction of a security hole into that design. The security hole will then need to be plugged by other

means.

(N + = e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e _



https://nakamotoinstitute.org/trusted-third-parties/

Un probleme de confiance aussi vieux que [’humanité

et par extension, de sécurité

Cest une experience eternelle que tout homme
qui a du pouvoir est porte a en abuser.

(Montesquieu)

QQcitations




Exemples de registres sensibles : les registres comptables

Sceau Cylindre de la période
d'Uruk et datée de la période
d'Uruk Il (c. 3200-3000 av. J.-C.)
enregistrant des distributions de
biére. British Museum.

Tablette provenant d'Uruk et
datée de la période d'Uruk Il
(c. 3200-3000 av. J.-C.)
enregistrant des distributions
de biere. British Museum.

The Derivative Market /¢ E':te:t'e -

$532T :EEE%Z: $217T N - ’ mnmm ' @

in the World m
(Broad Money) Stock Markets

L $77.77

Monnaie de Pierre des iles YAP,



https://howmuch.net/articles/visualizing-the-biggest-economic-bubbles

L’histoire chaotique de la monnaie
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Global Economy in Detail - Forecast: Inflation in 2018 in % YoY

Global 28% GCC 4.0%
G3 1.8% Mon Japan Asia 26%
Eurczone 1.3% CEE & Russia 4.8%
BRIC 3.0% Latin America 5.7%
Swsdar » EM-8 3.2% Middle East & Africa 7.6%
- s
N . 1.9% )
= — Poland _{ “
i = f Morway . ;; W, e
' . I, b AN i
A o = 2.2% : i S b
o £ Al : J b
R, Gelman 1.5% 2 1
Canada | o, ) f( & 2
\ UK 2.0%
b 4 p
2.9% : ; & (¥ Y |
, Switzerdand 0.5% - &8 i ‘”Fk | 4
: 1= - France 1.4% - 4 £ -Japan 0.4%
USA26% § i . South Korea 1.8%
b ‘@\:\m,\ : Italy 0.8%
exico e 4 -
i 3.5% b ‘::{rim i Turkey 7.9% f‘ Hong Kong 2.5%
mn % -
I L<ss than O India 4.5% .a\.-'J'p' 5 Indonesia
ot y WK g ;
Forsn Thailand 1.8% / eams "R 4.5%
o
dE
— 3::: Singapore 1.0% r" Australia B New Zealand
\ : 1.7%
| EECRDY Argentina J_,_r-'LQ‘? J:f L o
19.0% b e
B e 10 v J,(’J

Mot avalable

South
Adrica 5.5%

Source: IMF, Credit Suisse
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BITCOIN

https://bitcoin.org le site original, créé par Satoshi Nakamoto pour présenter Bitcoin

ebitCOin Introduction ~ Ressources v Innovation Participer v FAQ Frangais v

itcoin est un réseau de paiement
novateur et une nouvelle forme
d'argent.

Débuter avec Bitcoin ‘ Choisir votre portefeuille

° What is Bitcoin?
(N®s =+ * e e e e e e e e et ettt e _



https://bitcoin.org
https://bitcoin.org/fr/
https://bitcoin.org/fr/

Des révolutions conceptuelles radicales

L'ORIGINE
DES ESPECES

Bitcoin: A Peer-to-Peer Electronic Cash System

Satoshi Nakamoto
satoshin{igmx com
www.bitcoin.org

Abstract. A purely peer-to-peer version of electronic cash would allow online

o payments 10 be sent directly from one party to another without going through a
financial institution. Digital signatures provide part of the solution, but the main
benefits are lost if a trusied third party is still required to prevent double-spending.
We propose a solution to the double-spending problem using a peer-to-peer network.
The network timestamps transactions by hashing them into an ongoing chain of
hash-based proof-of-work, forming a record that cannot he changed without redoing
the proof-of-work. The longest chain not only serves as proof of the sequence of
events witnessed, but proof that it came from the largest pool of CPU power. As
long as a majority of CPU power is controlled by nodes that are not cooperating
attack the network, they'll generate the longest chain and outpace attackers. The
network itself requires minimal structure. Messages are broadcast on a best effort
basis, and nodes can leave and rejoin the network at will, accepting the longest
proof-of-work chain as proof of what happened while they were gone.

1. Introduction

Commeree on the Intemet has come to rely almost exclusively on financial institutions serving as

trusted third parties to process electronic payments. While the system works well enough for

most.transactions, it still suffers from the inherent weaknesses of the trust based model

Completely non-reversible transactions are not really possible, since financial institutions cannot

avoid mediating disputes. The cost of mediation increases transaction costs, limiting the

minimum practical transaction size and cutting off the possibility for small casual transactions,
he

NICOI.AS

and there is a broader cost in the loss of ability to make non-reversible payments for non-
(e e e e rras A P I L A S Ay i) wsfl reversible services. With the possibility of reversal, the need for trust spreads. Merchants must
o ; 1 ! % be wary of their customers, hassling them for more information than they would otherwise nced.
Aiprete fowy puanwror 1y eMort o 34 Woae 1548, Accerbiin perceniaze o ik iy sooepied 2y wavoidible: These:posts aad gayment umcertiitios
A ) ) 3 can be avoided in person by using physical currency, but no mechanism exists to make payments
e der e olantementi over  communications channel without a trusted party.
= ‘What s nceded s an clectronic payment system based on cryplographic proof instead of trust,
EE & 7 allowing any two willing parties to transact directly with each other without the need for a trusted
1 g v Lt err Jger orifer ek b

; third party.  Transactions that are computationally impractical to reverse would protect sellers
e e from fraud, and routine escrow mechanisms could casily be implemented to profect buyers. In

Oratiistire e smmie M ote from fraud, s asily be impl P yers.

b T A i oted this paper, we propose a solution to the double-spending problem using a peer-to-peer distribut

PO B 7 timestamp server to generat proof of order of transact The

system is secure as long as honest nodes collectively control more CPU power than any
cooperating group of attacker nodes.

3w o lasat e Ji




Exemples de registres sensibles : les registres de sante

Quid du registre des demandeurs d’organes ?
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BITCOIN & BLOCKCHAINS

“Mal nommer les choses c’est ajouter aux malheurs du monde”

Un peu de sémantique :

Le protocole Bitcoin
La blockchain de Bitcoin
Les blockchains




BITCOIN & BLOCKCHAINS

Le protocole Bitcoin sur GitHub

£l bitcoin / bitcoin ©® Watch 3,518 Y Star 37,182

<> Code Issues 631 Pull requests 248 Projects & Insights

Ej Join GitHub today

GitHub is home to over 31 million developers working together to host
and review code, manage projects, and build software together.

Bitcoin Core integration/staging tree https://bitcoincore.org/en/download

bitcoin c-plus-plus p2p cryptocurrency cryptography

D 19,680 commits 19 6 branches © 213 releases 22 606 contributors

Branch: master v New pull request Find file

Y Fork 22127

Dismiss

s MIT

Clone or download ¥

|T| MarcoFalke Merge #15439: tests: remove byte.hex() to keep compatibility - Latest commit f9775a8 5 hours ago
B .github Get more info about GUI-related issue on Linux 2 months ago
i .travis qa: Add test/fuzz/test_runner.py 7 days ago
B .tx gt: Pre-0.18 split-off translations update 16 days ago



https://github.com/bitcoin/bitcoin

LES PRECURSEURS DE BITCOIN

A l'origine des systemes d’échange de valeur distribués : le protocole Bitcoin

« Si j'ai vu plus loin, c'est que j’étais juché sur les épaules de géants. »
Isaac Newton, 1675

Bitcoin repose sur de nombreux concepts scientifiques éprouvés :
e 1977 : Chiffrement asymétrique (RSA).
e 1979 : Merkle Tree Compression mechanism de Ralph Merkle.
e 1990 : Digicash de David Chaum, premiére monnaie cryptographique (centralisée).
e 1992 : Cryptographie par courbe elliptiques (ECDSA).
e 1994 : Premiere description des Smart-Contracts par Nick Szabo.
e 1997 : Hashcash de Adam Back, un systeme de preuve de travail.
e 1999 /2000 : Napster puis Gnutella, premiéres plateformes de partage de fichiers en pair a pair.
e 1998 - 2005 : Bitgold, et Rpow de Nick Szabo et Hal Finney

(N + = e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e _




L'EMISSION INITIALE DES BITCOINS

La fonction de production des bitcoins

Bitcoin Monetary Inflation

I T e S S Nt Y SN S P L VT Y S S .
BN L PR R o R O o R RN R N R R R R R N R R A R
\ \ \ \ \ \ \ \ \ \ | | | | | | | | | | | \ \ \ \ , \
21M
18M
you are here
15M
v
2
S 1M
0
g
=}
5 oM
&M
aM
oL s0 25 12.5 6.25 3.125 1.5625 78125 390625 1953125 09765625 .04882812 .02441406 01220703 00610351
0 210,000 420,000 630,000 840,000 1,050,000 1,260,000 1,470,000 1,680,000 1,890,000 2,100,000 2,310,000 2,520,000 2,730,000
—— bi
block height reemns
% inflation

inflation = coinbase x blocksPeryear / existingCoins

La fameuse courbe d’émission des bitcoins (en bleu) qui tend vers un maximum
de 21 millions de bitcoins produits (16,8 millions de bitcoins sont actuellement en circulation)
et le taux d'inflation (en orange) qui d terme sera nul.

(environ 4% a U'heure actuelle : 12,5 bitcoins créés toutes les 10 minutes).
Source : https.//bashco.github.io/Bitcoin_Monetary Inflation



https://bashco.github.io/Bitcoin_Monetary_Inflation/
https://bashco.github.io/Bitcoin_Monetary_Inflation/

Bitcoin et la 1ere blockchain de I’histoire

Recent Blocks | Ghart Table | €

1.85 tx/sec

— ||
Height 510,251 510,252 510,253 510,254 510,255 2,630 tx 3,719.96 XBT
Miner Unknown Unknown F2Pool Unknown Unknown Total fees 0.1410 XBT
Mined 1h 00m age 52m ago 50m ago 30m ago 7m ago Total size 1.35 MB
Elapsed 24m 29s 8m 12s 2m 04s 20m 21s 22m 44s Fee/size 10.47 sat/B

Recent Mempool Tx/sec = Latest Transactions

Transaction Hash Received Fee/size Value
5.40 $3,283.23
5.40 $13.87
5.43 $21.54
5.03 $666.26

12.24 $438.57
5.40 $2,989.68

59.79 $17.36
3.30 $80.06
5.40 $2,944.98

$326.34
$53.28

eb10fo561f6éb18! 7 f683bf55... 16:41:45
70bdd00sfb3cdbd. .. 16:41:45

£ £ 1 d9ffc 2a6... 16:41:42

d95b1e19a0e 2ef268e322a5c96... 16:41:42

106f2e6bbeBaca36841ffObB8a6fSaaab. .. 16:41:42

3deaddc0015c76671 2a8870dac85 16:41:41

dd0c98666bd038fceafb2dd2acfal e 16:41:41

WMW N 66adceldc b44d5c839314601d...  16:41:41
*‘-Mwﬂww-rw 921¢ 775600d...  16:41:41

8a7fdSb fd88... 16:41:41
18:00 21:00 o2/21 3:00 6:00 9:00 e350ad . 16:41:30

En pratique la blockchain de Bitcoin c’est un grand livre de compte qui contient
I'historique complet de toutes les transactions qui ont ete emises sur le reseau Bitcoin.
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https://tradeblock.com/bitcoin/

LE RESEAU BITCOIN

La blockchain de Bitcoin, un registre comptable mondialement distribué

GLOBAL BITCOIN NODES
DISTRIBUTION

Reachable nodes as of Thu Jan 31 2019
20:51:19 GMT+0100 (heure normale d'Europe
centrale).

10322 NODES

24-hour charts »

Top 10 countries with their respective number of

reachable nodes are as follow. ~
RANK COUNTRY NODES

1 United States 2531 (24.52%)

2 Germany 1967 (19.06%)

3 France 697 (6.75%) e

4 Netherlands 518 (5.02%) g

5 Canada 393 (3.81%) & »

t
6 China 388 (3.76%) )
o# .
7 United Kingdom 358 (3.47%) / ¥ !., ¥
¥ W “ ® al
8  Singapore 326 (3.16%) A »
= &
9 Russian Federation 266 (2.58%)
10 Japan 250 (2.42%)
Mare (101) »

Map shows concentration of reachable Bitcoin nodes found in countries around the world. LIVE MAP



https://bitnodes.earn.com/
https://bitcoin.org/fr/

BITCOIN & LA PREUVE DE TRAVAIL

32 B8

3210000 2240

i=0 Qt
108

La fameuse fonction de production des bitcoins
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PRINCIPES DE FONCTIONNEMENT TECHNIQUE




REGISTRES DISTRIBUES & CONSENSUS

Un consensus est un ensemble de regles publiques qui met tout le monde d’accord.

Le concept le plus important a

comprendre au sujet du Bitcoin: Le
CONSENSUS

Un sujet multi facette, complexe et passionnant. Essayer de
comprendre Bitcoin, c'est un peu comme rentrer dans un

P~ labyrinthe. A chaque détour vous ne savez pas sur quoi vous allez
tomber. Peut-étre sur un cul de sac ou peut-étre sur une chose
inattendue. Si vous &tes d'une nature curieuse, c'est un sujet
fascinant qui est fait pour vous car il implique de nombreux
domaines: informatique, cryptographie, politique, économie,

2 finance, sociologie. Tout y passe et pour envisager I'impact du
Station Bitcoin sur notre société, il est nécessaire de faire le lien entre
(a) (b) (c) tous ces aspects. Pour le profane, il est difficile de savoir par quel
Fig. 1—(a) Centralisé (b) Décentralisé (c) Réseaux distribués bout I'aborder sans faire fausse route. Quelle est donc la

meilleure facon d'aborder ce sujet ?

JAKTRAN | Follow
Apr 25,2018 - 10 min read



https://medium.com/bitcoin-pour-les-nuls/le-concept-le-plus-important-%C3%A0-comprendre-au-sujet-du-bitcoin-le-consensus-b578de3304fb

Le compromis a trouver entre decentralisation et performance

Gouvernance et colts de traitement des écritures

Systemes centralisés i Systemes décentralisés
e \ ! e \
Hiérarchie mieux :
AP ; Plus robustes
définie !
\. J i \. J
s N i s N
Moins coliteux 5 Moins corruptibles
. J ! . y,
4 N i 4 N
. l Gouvernance plus
Plus rapide ! P
: complexe
. y, E . y,




Le trilemme des blockchains

Le théoreme CAP

Availability
{Disponibilité)

Elasticsearch SimpleDB*

Modéle
ST Spark  Memcached*
Orienté Clé-Valeur Neodj Redis
Orienté Colonne B OrientDB  DynamoDB*
Orienté Document *
Orienté Graphe FlockDB CouchBase
Cassandra®
* Possibilité de changer
le mode de cohérence
Cohérence <-> Disponibilité
Consistancy Partition tolerance
{Cohérence) HBase MongoDB* (Distribution)

BigTable CosmosDB*

(N + = e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e _



https://fr.wikipedia.org/wiki/Th%C3%A9or%C3%A8me_CAP

LES BLOCKCHAINS DE CONSORTIUM & LES BLOCKCHAINS PRIVEES

Différents modeles de gouvernance / différentes hiérarchies

Blockchain publique Blockchain de

: Blockchain privée Registre classique
consortium
-

m H []

i
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Source : Bank for International Settlements, “Cryptocurrencies : looking beyond the hype”, 2018.
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BITCOIN & BLOCKCHAINS

La preuve de travail et ses alternatives

PoW PBFT
Consensus PoS DPoS PoET
BTC ETH et variantes
Matériel s . P
Le consensus n'est pas un terme propre aux s ASIC | GPU - - SGX -
spécifique
cryptomonnaies, mais il est un élément essentiel Type de Publique Publique Publique Publique Privée
au bon fonctionnement de tout systéme. Le blockchain (permissionless) ct privée (permissionless) et privée (permissioned)
s ) Finalité de . . . . L.
consensus est la vérité admise par les . Probabiliste Probabiliste Probabiliste Probabiliste Immédiate
transaction
participants au systéme. Cela ne veut pas dire Débit de ) ., ., .
) ] transacti Faible Elevé Elevé Moyen Elevé
que le consensus est la vérité absolue ou qu'il est ransaction
. . Lo Coin/Token . . . . R
incontestable, mais c'est la réalité sur laquelle , / - Oni Oni Oui Non Non
nécessaire 7
s'accordent les participants au systéme. Dans le Coiit de . . . B B
e A, Oui Oui Oui Non Non
sport par exemple, c'est l'arbitre qui crée le participation ?
de dé 4.D | g Consommation Oui Not Noi Not Not
2 soe ol Ao NOn Non
consensus en cas de désaccord. Dans le monde énergétique ?
judiciaire, c'est le juge. Dans le monde des Scalabilité o 21 A ot
! ' 18 du ré Elevée Elevée Elevée Elevée Faible
cryptomonnaies, divers algorithmes, u reseau
f of d Modéle de Sai nfiai Sai nfiax Sai nfiax Sai nfial Semi-confial
“ " ~ oalls conlance Dalls colllance Dalls confalnce oalls conlance oCl-coniance
commengant par “Proof of XXXXX" permettent de confiance
parvenir au consensus sur une blockchain. La Tolérance Dépend de Dépend de
force d'une blockchain est dés lors de parvenir aux fautes byzantines <=25% I'algorithme I'algorithme Inconnu <=33%
L ] R et a la compromission spéeifique utilisé | spécifique utilisé
systématiquement, efficacement et de maniére :
Niveau de N . .
. SN P Tres élevé Faible Elevé Inconnu Moyen
décentralisée a un consensus : on parle de sécurité
" " PR Niveau de . N .
protocole de consensus” ou de “mécanisme . N Moyen Elevé Trés élevé Moyen Faiblq
décentralisation : :

de consensus”.

Tableau comparatif des principaux mécanismes de consensus




Bitcoin Astronomy

By Dhruv Bansal = September 13,2019  Bitcoin, Bitcoin Astronomy, Blockchain, Space

Money: The Hidden Force Behind the Star
Wars Universe

by Maciej Cepnik 7 months ago

(N + = e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e _



https://veriphi.io/en/blog/money-the-hidden-force-behind-the-star-wars-universe
https://unchained-capital.com/blog/law-of-hash-horizons/

La Blockchain de Bitcoin est déja dans |’espace

Blockstream
SATELLITE



https://blockstream.com/satellite/

GOVERNMENT
Essentia develops world's

first blockehain solution

to manage intemational

logistics hub together

with Traffic Labs and the

Finnish Government  oceontia one

IDENTIFICATION

Voter registration is =) @
being facilitated via
a blockehain project
in Switzerland

spearheaded by
Uport.

ledger that Ripple
uses has been
latched onto by a
group of Japanese
banks, who will be
using it for quick 5
mobile payments.

; INSURANCE y

A smart contrac
based blockchain is
being used by
Insurer American
International Group
Inc as a means of
saving costs and

increasing o
transparency.

L= ——
ENDANGERED SPECIES

. PROTECTIO!

The protection of ¥
endangered species
is being facilitated
via a blockchain
praject that records:
the activities of
these rare animals

50+ BLOCKCHAIN
REAL WORLD USES CASES

QQQO oo

BORDER CONTROL

6

essentia.one

Essentia has devised a
border control system
that would use
blockchain to store
passenger data in the
Netherlands.

SUPPLY CHAINS

18M and Walmart have %
partnered in China to
create a blockchain

project that will
monitor food safety.

Walmart
-

HEALTHCARE

A number of
healthcare systems
that store data on the
blockehain have

been pioneered
including MedRec.

MEDREC

SHIPPING

{ (51

ENTERPRISE @

Ethereun's ™

blockehain can be

accessedas a

cloud-based service == s
2

courtesy of
Microsoft Azure.

FOUNDATION

- Shipping is anatural
fit for blockchain,
CARBON OFFSETS and Maersk have
v—\c. been trialling a
I1BM is using the blockchainbased
Hyperledger Fabric project within the
blackehain in China maritime logistics
to monitor carben industry, "~ MERSK
offset trading. -
REAL ESTATE

Blockchain is now o
being used to
complete real
estate deals, the
first of which was
conducted in Kiev
by Propy.

ENERGY

Essentia is developing a
test project that will help
energy suppliers track the
distribution of their
resaurces in real time,
whilst maintaining data
confidentiality,

DIAMONDS

LAND REGISTRY

essentia.one
§ Land registry titles O
are now being stored
on the blockchain in
Georgia in a project 0‘
developed by the 0o
National Agencyof | _ PUBLIC
R REGISTRY
COMPUTATION °
7 Digital Currency
| Group are helping
Amazon Web
Services examine
ways in which the
distributed ledger -
technology canhelp | mDIGITAL
improve database . CURRENCY
security. oRole

ADVERTISING

9 New York Interactive
Advertising
Exchange has been
experimen- ting with
blockchain as a
means of providing
an ads marketplace
for publishers.

BORDER CONTROL ®_<
Essentia is developing a

blockehain project for
barder control that will
allow customs agents to
record passenger data
from an array of inputs

and safely store it essentia.one

JOURNALISM
o

Decentralized @

journalism, as enabled
by blockchain
technology, has the
potential to prevent
censorship and

increase transparency,
as Civil has shown. /

WASTE MANAGEMENT

Waltonchain is

using RFID
technology to store
waste management
data on the
blockehain in China,

ENERGY

Food importation is
another industry
where blockchain is
proving its worth,
with Louis Dreyfus
Co trialling 2

soybean importation LD
operation using this /> .

The De Beers Group
is using blockchain
to track the

importation and
sale of diamonds.

FINE ART
s aid

De B
L g

By storing o @
certificates of
authenticity on the
blockchain, it's
possible to dramati-
cally reduce ant @
forgeries, as one

blockchain projectis | o @ @ @
: @

proving.

NATIONAL SECURITY @

For the past two
years, the US
Department of
Homeland Security
has been using
blockchain to record
and safely store data
captured from its
security cameras.

N
TOURISM
o
Inabidtoboost its o
tourism economy,
Hawaii is examining
ways in which
blockchain-based
cryptocurrencies can
be adopted
throughout the US
ate.

TAXATION
el

7 In China, a tax-based
initiative is using
blockehain to store
tax records and

electronic invoices .
led by Miaocai |, .'-»‘L
Network.

ENERGY @
Chile's National

Energy Commission
has started using
blockehain
technology as a way
of certifying data
pertaining to the
country's energy
usage as it seeks 10

CN=

COMISION

updateits electrical )~ NACIONAL
infrastructure.

DE ENERGIA

RAILWAYS
o Russian rail operator

Novotrans is storing

inventory data on a

blockehain

pertaining to repair

requests and rolling or sonsn svwnamss
stock iliiosoreanc

ENTERPRISE
9 s building its

Goog
own blockchain
which will be
integrated into its
cloud-based services,
enabling businesses
to store data on it,
and to request their

own white label B en
version developed o et
by Alphabet Inc f thabﬁl
Music

Pihidoaclicl

<+ Arbitis a blockchain ¥
based project led by

former Guns N Roses
s g
arbit

Google

drummer Matt
Sorum seeking a
fairer way to reward
musicians for their

creative efforts, /

FISHING @
7 Blockchain
technology has been
used to provide a
transparent record
of where fish was
caught, as a means
of ensuring it was
legally landed
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https://medium.com/@matteozago/50-examples-of-how-blockchains-are-taking-over-the-world-4276bf488a4b

0 WOIeet Products ~ Features Pricing Resources Log in

The proof system for
modern companies

Secure your sensitive data flows by creating Bitcoin-

based proofs of existence, electronic signatures and seals.

Try Woleet Sign Try Woleet API l.

—

SECURING DATA FOR LEADING COMPANIES WORLDWIDE
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Le temps des pionniers des blockchains

Un systéme encore expérimental mais prometteur

23. Les Pionniers de l'air — L’Aéroplane de M. FARMAN . :
Vue prise pendant le vol ot il gagna le Grand Prixz d’Aviation « Deutsch-Archdeacon » (50.660 [r.)
le 13 Janvier 1908 ; C. M,




CONCLUSION : QUI LIBRA, VERRA !

De nombreux cas d’usages a explorer et un marché immense a conquérir
. T T




