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Use multiple cloud providers to Consistency and latency dependent Relay data propagation to reduce
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within bound
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latency bound (ms) Replicate everywhere: Store few copies: Use multicast trees to exploit bandwidth pricing
Significant pricing differences between providers. + Low GET latencies + Low storage cost discrepancies across regions.
No provider is the cheapest along all dimensions. - High networking cost - High GET/PUT latencies

Key techniques Asymmetric quorum sets Two-phase commit protocol

* Integer program run by placement manager to

determine replication policy for every access set A's GET set / \\ .
[ \ . Write data
* Workload considered per access set since \ \ N
aggregate workloads are more stable ) =N NN ock -
. o e . \/ ° e l ///\\\ \\// 1. Acquire lock
* Asymmetric quorum sets to minimize cost and B )2 VA i (*‘QI,EEI,;LEJ,’
S~ _ = / 3. Return version
meet lower latency SLOs ;’ e / _
. " // 2. Insert locks 8. Delete locks
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S—— T Reduces cost for compute resources by sending data
directly from application VMs to storage services.
Lower latency SLOs can be met and reduces cost. SPANStore’s VMs only involved in metadata operations.

SPANStore vs. single cloud SPANStore vs. fixed policies Using SPANStore in applications
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y ; SPANStore intelligently exploits price discrepancies and

several other factors, which fixed policies cannot.




