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Fig. 1. Each epoch of 
shardingprotocol (e.g., 
Elastico[1]) includes 
three major stages: 
committee formation, 
intra-committee 
consensus, and the final 
consensus. 
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Fig. 2. Two-phase latency in the Elasticoprotocol, 
including committee-formation latency and intra-
committee consensus latency. 
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Fig. 3. Handling the two-phase latency across 2 successive epochs.

If a DDL is setfor eachepoch,some
stragglersexist.
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Fig. 4. Transition between two adjacent states (i.e., solutions). 
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Fig. 5. Interactions between the committee and the distributed 
algorithm. 
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Fig. 6. State machine for each parallel feasible solution. 

Typically, each feasible solution follows a 
general state machine
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Fig. 7. Suppose thatC3 fails due to an attack or a network 
failure, its connection latency can be tested as infinity. 
Thus, the original solution space should be trimmed by 
eliminating all states that relates to C3. That is, in space 
F\G, every single trimmed state fn (n = 1, 2, ..., |I| − 1) 
associates with the failed committee C3.
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Case 1: given a 
fixed set of arrived 

committees

Case 2: with 23
committee’s

consecutive joining
events
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