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Project suggestions
• Implement the hash graph reconciliation algorithm from 

https://arxiv.org/abs/2012.00472 – can you think of further 
optimisations for syncing large hash graphs?

• How does the hash graph reconciliation algorithm compare to 
Minisketch (https://arxiv.org/abs/1905.10518, 
https://github.com/sipa/minisketch) and Byzantine fault tolerant causal 
ordering (https://arxiv.org/abs/2112.11337)?

• Byzantine fault tolerant CRDTs seem like they are possible in principle, 
but challenging to make efficient – for example, using hashes for unique 
IDs would add a lot of overhead to text editing CRDTs (see Automerge’s 
compression scheme in my other lecture). Can you sketch out a way of 
allowing Automerge-like metadata compression while keeping Byzantine 
fault tolerance?

• There have been some efforts to support the MLS encryption protocol in 
environments where there isn’t one central server. What is the status of 
these projects?


