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What is it like writing programs running on top 
of weakly consistent distributed stores?
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Because of weak consistency of the store.
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Popularity of weak consistency

• Dynamo/Simple DB (Amazon), Riak, Cassandra 
(Facebook/Twitter), CouchDB, Google Doc,etc	


• Due to better responsiveness and availability.	


• But created a programming challenge.



Shopping cart

• Map from book ids to natural numbers.	


• Initially, constant-0 function.	


• add : {0,…,N-1} × Nat ⟶ Unit	


• rem : {0,…,N-1} × Nat ⟶ Unit	


• count : {0,…,N-1} ⟶ Nat
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Things to be added:	

1. Asynchronous message sending & receiving.	

2. Conflict detection and resolution.



Primitive replicated data types 
(AKA CRDT) [Shapiro+ 2011]

• Designed for weakly consistent replicated stores.	


• Send & receive update messages asynchronously.	


• Detect and resolve conflicts.	


• Register, set, dag, graph, etc.	


• Conceptually, implement a weak shared memory 
on top of a replicated store.
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Semantics

• Developed F-based semantics of distributed 
programs with weak transactions.	


• It is equivalent to a more standard semantics.	


• The details are in our tech report. Email me if 
you are interested.



Take-home message

Developing a good programming model for weakly 
consistent distributed stores is a big challenge.


