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byzantine failures

asynchronous communication



Confirmed = more than ⅔ signatures







What benefits do we have?

● Low latency
● Parallel execution ⇾ 

Horizontal scaling



















What can we do with this system?
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Verification

Black box
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Consensus

Only done when 
necessary!



Consensus on 
Demand







Propose transaction 
for which most acks 
were observed.











Confirmed 
= 

more than ⅘ signatures

in fully asynchronous model:



The Best of Both Worlds

Fast Path

● Low latency
● Parallelization
● + Lower message complexity

○ No need for BRB!

Consensus

● Arbitrary Turing complete computation
○ Enables smart contracts



Why do we need n ≥ 5f + 1?

Let’s assume n = 5f





 Slow path must agree
with fast path!



How can we guarantee agreement?



 Slow path

Fast path



A modular approach, different alternatives exist!

Verification

Black box
Consensus

Consensus



A modular approach, different alternatives exist!

Best-effort Broadcast

Consensus

Consensus

In case of any conflict, 
propose most observed 
transaction after (n+3f)/2 

observed acks. 
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Best-effort Broadcast

“Strong” 
Consensus

Consensus

Propose own ack after 
observing a conflict.



A modular approach, different alternatives exist!

Reliable Broadcast

Consensus

Consensus

No need to participate in 
Consensus if fast path 

succeeds.



Implementation



Implementation

Rinkeby testnet

Multishot
consensus

smart-contract

Ethereum 
node 
(Infura)









We provide a wrapper that minimizes the 
accesses to Consensus!



Thank you! Merci!
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