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An Optimal Early Stopping Algorithm with One-bit Messages
for Distributed Consensus

KUNIKAZU YODA,* YASUO OKABE! and MASANORI KANAZAWA't

The Distributed Consensus is a problem of protocols by which all correct processors agree
on a common binary value that was initially held by any of them, regardless of any behav-
ior of faulty processors, on a synchronous distributed system. We present an early stopping
algorithm (i.e., the number of rounds is proportional to the number of actual faults f, not
the number of possibly faulty processors t) with one-bit messages. The algorithm achieves a
consensus using one-bit messages within r = min{f + 2,¢+ 1} rounds on a system where the
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number of prosessors is n > (4t + 1)(¢t + 1).
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Table 1 Known algorithms for distributed consensus.
n r m
Berman, Garay, Perry 2 3t+1 min{f+2,t+1} | O(¢!)
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fork:=1tot+1do
if p € Si then send(V);
fori:=0tol
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end;
if C[1] > CJ0] then
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Ocorrect processor

(&) Faulty processor

(A) The value of a correct processor can be manipulated
by faulty processors.
0 0
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Majority 0

(B) Once all the correct processors hold the same value in a subset,
it will be the decision value.

(C) When one of the correct processors decides a decision value and
stops, others hold the same value.
0 1 1 1 1

0 0 ) S VS N S )
O000000000 @8 8|

O g g
DN ; / T e
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© Stop 1 Majority

Possible Scenarios:
1. (A)—-» ...... A.(A)a(B)
2. (A)y= e = (A) = (C) ~ (B)
HM1 n=52, t=30fH
Fig.1 Example of the protocol with n = 52, ¢t = 3.
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