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Why Rotating Leader BFT Protocols?

● Censorship resistance.

● Uniform distribution of work.

● Fairness.



Internet Computer Consensus [PODC’22]



Regular BA or SMR

Time

Fast Path 
Finalization

Slow Path 
Finalization



FaB Paxos
Bosco

ConsensusOnDemand
(Zzyzzva)

(Aliph) 
Zelma 

Regular BA or SMR

Time

Fast Path 
Finalization

Slow Path 
Finalization



FaB Paxos
Bosco

ConsensusOnDemand
(Zzyzzva)

Aliph 
Zelma 

SBFTRegular BA or SMR

Time

Fast Path 
Finalization

Slow Path 
Finalization



FaB Paxos
Bosco

ConsensusOnDemand
Zelma 

SBFTRegular BA or SMR

Time

Fast Path 
Finalization

Slow Path 
Finalization

Banyan



Propose



Propose Notarize



Propose Notarize Finalize



Propose Notarize Finalize



Internet Computer Consensus - Optimistic Case



2 1 3 4

Internet Computer Consensus - Optimistic Case



2 1 3 4

Internet Computer Consensus - Optimistic Case



2 1 3 4

Internet Computer Consensus - Optimistic Case



2 1 3 4

Internet Computer Consensus - Optimistic Case



2 1 3 4

Internet Computer Consensus - Optimistic Case



2 1 3 4

Internet Computer Consensus - Optimistic Case



4 2 1 3

Internet Computer Consensus - Optimistic Case



4 2 1 3

Internet Computer Consensus



4 2 1 3

Internet Computer Consensus



1 2 3 4

Internet Computer Consensus



1 2 3 4

Internet Computer Consensus



1 2 3 4

Internet Computer Consensus



1 2 3 4

Internet Computer Consensus



4 2 3 1

Internet Computer Consensus



4 2 3 1

Internet Computer Consensus



4 2 3 1

Internet Computer Consensus



4 2 3 1

Internet Computer Consensus



4 2 3 1

Internet Computer Consensus



Internet Computer 
Consensus notarization signatures

finalization signatures



Banyan

first notarization signature 

other notarization signatures

finalization signatures



Model – Banyan

n ≥ 3f + 2p* - 1 

We get p=1 for 
free!!

Rule: Commit when (n - p)

 notarization signatures received
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Banyan - Recap

Slow path: ICC + new rule:

only extend and finalize unlocked 
blocks

Fast path: Commit when n - p

 notarization signatures received
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Unlocked Block - Case 1

Can never be 
fast finalized.

number of for block B 
+ number of    for non leader blocks  > f + p   

→ B unlocked
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Unlocked Block - Case 2

number of for non-max blocks > f + p   

→ all unlocked

No block will be 
fast finalized.
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New Rule = Restriction ?

Worst case: waiting for 

(n - f)

while a block is already 
notarized.
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one round of 
(n - p) signatures

two rounds of 
(n + f + 1) / 2 signatures

n ≥ 3f + 2p* - 1 
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5.81% improvement

16.0% improvement
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Main Takeaways

1. Banyan is faster than state-of-the-art 

(optimistically)

2. Banyan is never slower than ICC
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