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1. Goal: Dynamic Availability
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Prefix Property: The available chain is a prefix of the final chain.
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The Problem: Dynamic Quorum Non-Transferability

Votes for b

6/10

Votes for b

6/15

+ 5 Byz
v

i
 : Majority ✅

Byzantine validators announce themselves selectively so the same certificate is valid for v
i
 but not for v

j
.

v
j
 : Majority 🚫



Votes at 

Time Δ:

11

Votes at 

Time 2Δ:

≥ 11

Network Delay: v_j receives everything v_i got.

Total participants 

at Time 3Δ:

20

Total participants 

at Time 2Δ:

≤ 20

v
i
 : Majority ✅

11 > 20/2

v
j
 : Majority ✅

(≥ 11) > (≤ 20)/2

Network Delay: v_i's late count captures everyone v_j saw.

The Solution: Time-Shifted Quorums

Validator v
j
 is guaranteed to see *at least* all of v

i
's early votes  (Top Arrow), and v

j
's late participant count 

will capture *at least* everyone v
j
 saw (Bottom Arrow).
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Majorum

VOTE

B

VOTE VOTE

Fast Confirmation Justification Finalization

B’

Fast Confirmation Justification Finalization

t t + 2Δ t + 6Δ t + 10Δ



Contributions
● Ebb-and-Flow construction with dynamic 

quorums
● Combination of k-deep and fast confirmation 

with a single voting phase per slot
○ Finalization in 3 slots
○ Expected transaction latency: 12Δ 

● Opens the way for future improvements
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@yannvon

yann.vonlanthen@ethereum.org


