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Web service providers, in general, use NoSQL data stores to ensure scalability and
availability of distributed data at the cost of sacrificing transactional guarantees. Recently,
major web service providers such as Google have moved towards building storage systems to ensure ACID transactional guarantees for globally distributed data. Spanner from
Google uses two-phase locking with Paxos based transaction commitment to ensure consistency of data replicated over multiple datacenters and incurs a large number of crossdatacenter messages. We demonstrate that an alternative approach of replicating commit
processing over multiple datacenters can reduce cross-datacenter communication substantially. A common characteristic of both Spanner and the Replicated Commit protocol
is that the transaction latencies are subject to round-trip time (RTT) for message communication between the datacenters. We next develop a technique based on log propagation
among the datacenters and show that the RTT barrier can be broken subject to certain
constraints (e.g., by decoupling consistency and fault-tolerance). A natural question then
arises if there is an inherent limit to reducing the commit latency? We answer this question by deriving a lower-bound on commit latency. The sum of the commit latency of any
two datacenters is at least the RTT between them. We use the insights and lessons learned
while deriving the lower-bound to develop a commit protocol, called Helios, that achieves low commit latencies. Helios actively exchanges transaction logs (history) among the
datacenters. The received logs are used to determine whether a transaction can commit
or not. The earliest point in the received logs that is needed to commit a transaction is
decided by Helios to ensure low commit latency. Also, in a real-world deployment on five
datacenters, Helios achieves a commit latency that is close to the optimal.
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