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Reconnait chaque 
individu de la 

population mondiale

Aucun stockage 
de clé

Dispositif infalsifiable 
& Identité prouvée

Authentification biométrique infalsifiable

Vous êtes la seule clé !
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1Echographie

2Réseaux veineux infrarouge

3Empreintes latérales

4Spectrométrie

5Rythme cardiaque

Clé privée 1

Clé privée 2

Clé privée 3

Fonctionnement biométrique
Coffre fort 
personnel

CNIL 
Ready

ZERO KNOWLEDGE INTERACTIVE PROOF



Blockchain de Nouvelle Génération
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Validation et 
réplication entre 1 et 

3 secondes pour 
chaque transaction

Nombre 
d’applications infini 
grâce aux contrats 

intelligents

Machine learning sur 
transactions validées + 
simulations (résilience, 

cyber-attaques, énergie)

! "

De la Blockchain par blocs … 
… à la Blockchain par transactions

Algorithmes Heuristiques 
+ Machine Learning

Rapide & 
Sécurisée

Illimitée & 
interopérable
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Bitcoin 38,7 milliards de Kw/an 
pour 93 millions de transactions 

soit 414 kw/txn 

Proof of 
Stake

DAG Uniris

La Blockchain c’est magique, mais pas sa consommation d’énergie !

Proof of 
Work



 6

Avantages & limites

Avantages de PoW Blockchain Bitcoin

Réseau synchrone : données répliquées sur l’ensemble des noeuds
Élection des noeuds aléatoire
Réseau sans permission - chaque noeud est garant de la sécurité 

Inconvénients

Plafond à 10 txn/sec 
Données limitées (chaque noeud doit pouvoir héberger l’ensemble des données)
La sécurité du réseau est fonction du nombre de noeuds 
Répartition des noeuds (puissance de calcul) subie 
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Transactions Chains Heuristique (Uniris)

1.2 Limitless PoW & maintaining Worldwide Consensus

Regarding the number of transaction manageable by a blockchain network (whatever
PoW & PoS) billions of transactions cannot be integrated in a single branch of block &
regarding the hardware and network physical limitations - all the nodes cannot validate
& replicate all the transactions at the same time. These problems are solved by spreading
the validation and replication load by the election of nodes for each single transaction -
but - to maintain a worldwide consensus the roles are defined for a single transaction.

1.3 TransactionsChains Basics

Light Carbon print & PoW improving Network’s Security As described in the following
section one of the objectives of the TransactionsChains is to improve the Carbon Print
and the security efficiency. A common transaction transmitted to the network could be
schematized as follows :

MINERS 
VALIDATIONS

PREV TXN 
MINERS 

LIST

SIG 
MSG + 
VALID

MINER-1 
VALID

MINER-2 
VALID

MINER-N 
VALID…CTRL 

PUBUDATA

Smart-Contract content  
(ex. Send 1 UCO to Alice)

PUBKEY 
prev txn

HASH 
prev txn TYPE DATE

SIG 
prev 
txn

SIG 
DEVICE

STATUT D
PUB KEY 
MASTER 
MINER

SIG 
MASTER 
MINER

STATUS D PUB KEY 
MINER-1

SIG 
MINER-1

 VALIDATION STAMP  ASYNC VALIDATION 

 MINER VALIDATION 

 BASIC TRANSACTION

PoW

 @new  @prev  type   timestamp   DATA  @prev PubKey  @prev Sig  @origin Sig

                                New transaction address on the chain

               Previous transaction address of the chain

Identity, Ledger operation …

Action(s) requested : smart-contract ex. 1 UCO to @Alice 

Signature of the device that 
generated the transaction (PoW)                        

 @1  NULL  0   1550167840   1 to @Alice  @1 PubKey  @1 Sig  @device Sig

PoW : PubKey of with device signature 
Merkle tree form genesis 

To discuss : 
Depth of chain research 
  

– In terms of security, once the public key disclosed it’s already expired and only the
hash of the next is announced, allowing to keep the public key secret until the next
transaction chain .

– In terms of scheduling, that means that all the output on a specific chain must
serialized, an huge number of transaction could be put inside only one transaction,
but the transaction itself must respect the chain order.

– In terms of input, whatever the destination address used of the chain, the ledger
will be just based on the genesis transaction (first transaction of the chain) that
implies too there is not limit in terms of number inputs/second

– And because any transaction inside the Uniris network is a smart-contract, that sim-
ply means that an update of a smart-contract, an identity ... is the next transaction
of the chain.

The diagram below represents three types of TransactionsChains (p2p node, identity and
a wallet), the first transaction of the chain is the address (widely used as a reference of the
chain) and the last public key mentioned is the only valid one (eg a previously mentioned
public key is absolutely not considered valid to validate a transaction)

txn0 | null txn1 | txn0 txn2 | txn1 txn3 | txn2

node0 | null node1 | node0 node2 | node1 node3 | node2

id0 | null id1 | id0 id2 | id1

4 @new  type   timestamp   DATA  @prev PubKey  @prev Sig  @origin Sig

UCO Ledger Smart-Contracts Content

 Uniris Formal Language 
   …

Keys

Triggers Conditions   Actions

UCO Ledger Smart-Contracts Content Keys

Chaque transaction est chainée à une 
précédente à travers une chaine de 
transactions (output synchrones et 
inputs asynchrones)

Chaque transaction peut contenir des 
transactions financières (UCO ledger), 
des smart-contracts formels, du 
contenu et des clés partagées

Un smart-contract est mis à jour 
à chaque nouvelle transaction 
sur la chaîne
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Transactions Chains Heuristique (P2P)

L’ensemble de la sémantique et des algorithmes de 
minage et de stockage sont définis directement 
dans la Blockchain à travers des smart-contracts

Pour faire partie du réseau pas de PoS - mais des 
algorithmes prenant en compte les besoins du réseau 
notamment en termes de répartition géographique

Blockchain itself is law !

Decentralized Permission Network On-Chain DAO

New P2P layers
Chaque donnée, chaque élection se 
fait sur à travers une liste ordonnée 
de noeuds

La mise à jour des smart-contracts du 
réseau se fait par consensus 
communautaire

Unpredictable & Reproducible Mining

Deterministic & Multidimensional Replication
Collaborative Mining & geographical constraints
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using µs the storage pool series S associated to a specific transaction address:

S =

nX

k=0

sk = s0 + s1 + s2 + ... where: s0 � µs (8)

8 n (sn 2 Np2p [ JFactor,Np2p ⇢ NAuthorizedNodes) (9)

8 n
nX

k=0

sk � AI requirements: cumulative distance between all elected nodes sn (10)

8 n � minimum number of nodes (11)

Where:

S : Nodes series elected to store a specific transaction and reaching AI constraints (Storage
Pool ordered list or ordered replication points)

µs : Starting point of the ordered nodes list providing the dynamic and polymorphic Storage Pool
JFactor : Jump factor to avoid any contiguous list and based on µs

As represented on the schema below, once the transaction cross validated (1.5), the
validation master node will request cross validation nodes to launch the replication pro-
cess. Master validation and cross validation nodes will then replicate on the transaction
and outputs replication trees the validated transaction (transaction + master stamp +
cross validation stamps). To avoid any missed replica each node will wait for next replica
level confirmation before to stop working. If one node inside this replica do not confirm
the acknowledgment, the node on the upper level will take charge this missed replication
to ensure continuity of replication. Because each node has a limited confidence in the
others, the replication will be always done using the full validated transaction (proving
the balance between spent and unspent, the respect of the AI contraints, etc.). however,
there is an exception for the list of last chain transaction addresses (used especially for
Automatic repair and reconstruction of replication trees (1.7.2)).

t w m

cv4

cv3

cv2

cv1

Txn

Pool

Level1

t1

t2

t3

t4

t5

Nodes

Pool

Level1

n1

n2

n3

n4

n5

Output1

Pool

Level1

o1

o2

o3

o4

o5

o06

o08
o10

o12

o14

o07

o09
o11

o13

o15

t08

t06
t08

t10

t12

t09

t07
t09

t11

t13

t10

n06
n08

n10

n12

o10

n07
n09

n11

n13

AI Replication Depth

ox : replication pool based on UCO ledger(s) output(s)
tx : replication pool based on transaction "t"
nx : replication pool based on the Mining Nodes wallets
cvx : cross validation nodes
where x : replication order or priority
m: master node (election)
w: welcome node (p2p)
t: transaction

Transaction only replication

Full chain replication
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Réplication 
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for 26 checks cycles (n: 1 welcome node + 1 master + 4 cross validation nodes + 36

replicas (1.6)), with 100 nodes and 90 malicious, the probability to detect at least one
malicious transaction (ie. to have at least one honest node : 1 6 k 6 10) is :

P[1 6 X 6 10] =

10X
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and for two contiguous transactions in a same chain (Bob to Tom ! Tom to cash:
2x26 cycles checks) the probability to not generate a consensus mismatch is : 1.2 10

�9

(being the acceptable risk in aviation standards) :
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�9 (14)

Coupled with the fact that all the malicious nodes must be perfectly synchronized at
the time of the attack, this drastically reduces the risks on the network.
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Hypergeometric distribution with 90% of malicious nodes

100 nodes

10�9 probability (84 cycles)

1000 nodes

10�9 probability (178 cycles)

10000 nodes

10�9 probability (195 cycles)

100000 nodes

10�9 probability (197 cycles)
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That means, whatever the number of nodes inside the network and considering 90%
of potential malicious nodes, just a few number of check cycle (⇡ 200) allows to ensure
an aviation standards (10

�9
) resilience ability of the network.
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Résilience du Réseau en fonction du nombre de noeuds
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Transactions Chains Heuristique en chiffres

Heuristic Algorithms continuously enhanced by 
Machine Learning to provide :

Transaction validée entre 1 et 3 secondes sur Atomic commitment mondiale (max 
200 noeuds validation + replicas)
Consommation d’un mineur 15w/h

En considérant qu’il faut en hypothèse haute 10 secondes et 10 mineurs dédiés 
pour miner une transaction : 

93 millions transactions (BTC/an) nécessitent : 
- 295 noeuds : 38 800 Kw/an  = 10-9  x 38,7 Tw BTC 
- Chaque validation de transaction consomme 0,42 watt   

Soit à l’inverse : 90.1012 txn/an (2,9 millions txn/sec)


