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Yet Another Consensus Protocol

1. Recall from the proof of the FLP theorem that every wait-free consensus protocol has a
critical state in which any move by any thread will drive the protocol into a univalent
state. Since there are three threads, but only two can access any single register, there
must be threads A and B that are about to access different objects. Clearly, these pending
method calls commute, leading to a contradiction.

2. Here is one protocol. As usual, each thread announces its input in a public array. The
shared registers are initialized to -1. Each thread tries to set both its registers to its own
ID. Because of the CAS-semantics, only one will succeed. If a thread succeeds, it decides
its own value. Otherwise, exactly one of its shared registers holds a value distinct from
-1. This value will be the one that the threads decide on.

Sticky Bits

1. For binary consensus, each thread simply writes its input to the bit, reads the bit, and
decides the value that it reads.

2. For m-value consensus, each thread has an atomic register, and the threads share an array
of log2 m StickyBit objects. Each thread first writes its input to its public register, and
then tries to set each bit in the array to the corresponding bit in its input, starting with
bit 0. It continues as long as it wins (that is, the value in the array matches its input).
Each time it loses, the thread changes its own preference to another thread’s preference
that matches the sticky bits as they have been set so far. This algorithm is wait-free since
the threads promote the value of the winning thread, even if the winning thread is not
making progress.


