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Executive summary

Updates to shared data limit parallelism in current
systems

Insight: Many updates are commutative

Coup extends cache coherence protocols to make
commutative updates as cheap as reads

Maintains coherence and consistency

Accelerates update-heavy applications significantly



Updates are expensive
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Updates are expensive, even with RMOs
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Coup: exploiting commutativity
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Commutative updates are common
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Software privatization vs. Coup
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Structural changes
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Example: extending MSI

Legend
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Coherence and consistency

Coherence is maintained

Consistency is not affected

See paper for proofs



Implementation and verification i

Legend
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Evaluation Methodology
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Coup vs. Atomic Operations

Speedup
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Modifying algorithms to exploit Coup |,

Delayed deallocation reference counting

Scheme Data structure
Refcachell! Hash table

Coup implementation  Hierarchical bit vectors + comm add/or
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[1] Clements et al, EuroSys 2013



Conclusions .

Coup allows concurrent commutative updates

Maintains coherence and consistency

Coup implementation accelerates single-word updates
Minor hardware overhead

Accelerates update-heavy applications by up to 2.4x

Coup opens exciting research avenues
Commutativity-aware hardware transactional memory

Support arbitrary update functions, semantic commutativity
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