
Automating the Choice of Consistency Levels in 
Replicated Systems 

Cheng Li†, João Leitão§, Allen Clement† 
Nuno Preguiça§, Rodrigo Rodrigues§, Viktor Vafeiadis† 

 

Max Planck Institute for Software Systems (MPI-SWS)†,  
NOVA-LINCS / Universidade Nova de Lisboa§ 



MPI-SWS/NOVALINCS 

RedBlue Consistency [OSDI’12] 

Builds replicated systems that are fast and correct 

6/20/2014 Cheng Li @ USENIX ATC’14 



MPI-SWS/NOVALINCS 

RedBlue Consistency [OSDI’12] 

Builds replicated systems that are fast and correct 

6/20/2014 Cheng Li @ USENIX ATC’14 

Blue ops: local, fast, weakly consistent 



MPI-SWS/NOVALINCS 

RedBlue Consistency [OSDI’12] 

Builds replicated systems that are fast and correct 

6/20/2014 Cheng Li @ USENIX ATC’14 

State 
convergence 

Invariant 
preservation 

Blue ops: local, fast, weakly consistent 



MPI-SWS/NOVALINCS 

RedBlue Consistency [OSDI’12] 

Builds replicated systems that are fast and correct 

6/20/2014 Cheng Li @ USENIX ATC’14 

State 
convergence 

Invariant 
preservation 
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Red ops: global, slow, strongly consistent 
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Good performance obtained if blue ops dominate op space 
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Maximize the blue op space by encoding side effects into 
commutative shadow operations 
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Challenges: 
• Making arbitrary side effects commute 
• Minimizing human intervention 
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CRDT Database 
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For details, refer to our paper. 
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Challenge: 
• How to classify accurately and efficiently? 
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• Statically define, for each original operation, a 
weakest precondition (WP) for corresponding 
shadow op to be invariant preserving 

• At runtime, we classify shadow operations by 
evaluating the corresponding WP 
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Invariant: x >= 0 
void foo(string s) { 
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Runtime Overhead 

• SIEVE performs almost as well as manual adaptation 

• Runtime labeling takes negligible time 
– TPCW :  0.064 ± 0.002 ms 

– RUBiS :  0.072 ± 0.001 ms 
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Conclusion 

SIEVE automatically and efficiently chooses 
weak consistency (blue) whenever possible, 
and strong consistency (red) when needed, 
only requiring little programmer input. 
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