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Consensus Protocols 

Zab/
Zookeeper Raft 

Paxos/ 
Chubby 



Verification efforts: 
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We need cardinalities 
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A (very) simple example: 

 



Example: in logic 

 



Example: constraints 
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Restricting the search space: 
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Solving: 
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Example: checking the solution 
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Example: point wise update 
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Example: point wise update 



Example: finding the solution 

 



Example: finding the solution 
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Axioms: inequality 

 



Axioms: emptiness (derived) 

 



Axioms: strict inequality 

 



Axioms: update 

 



Adding quantifiers: 
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Example filter lock: 

 



Filter lock: 

 



Filter lock: 

 



Filter lock: 

 



Filter lock in logic: 

 



Filter lock in logic: 

 



Constraints on invariant: 
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Restricting the search space: 
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Solving: 
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Evaluation: 

 



Evaluation 

 



What’s with: 

 

Zab/
Zookeeper Raft 

Paxos/ 
Chubby 



What’s with: 

 





Invariant: one third rule 


