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Broker returns this error if a request could not be
processed because the broker is not the leader or
follower for a topic partition. This could be a
transient exception during leader elections and
reassignments. For Produce and other requests
which are intended only for the leader, this
exception indicates that the broker is not the
current leader.
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2013 IEEE 32nd International Symposium on Reliable Distributed Systems

Non-Monotonic Snapshot Isolation:
scalable and strong consistency
for geo-replicated transactional systems

Masoud Saeida Ardekani
Université Pierre-et-Marie Curie (UPMC-LIP6)
Paris, France
masoud.saeida-ardekani @ lip6.1r

Abstract—Modern cloud systems are geo-replicated to improve
application latency and availability. Transactional consistency is
essential for application developers; however, the corresponding
concurrency control and commitment protocols are costly in a
geo-replicated setting. To minimize this cost, we identify the
following essential scalability properties: (i) only replicas updated
by a transaction 7" make steps to execute 7'; (ii) a read-only
transaction never waits for concurrent transactions and always
commits; (iii) a transaction may read object versions committed
after it started; and (iv) two transactions synchronize with each
other only if their writes conflict. We present Non-Monotonic
Snapshot Isolation (NMSI), the first strong consistency criterion
to allow implementations with all four properties. We also present
a practical implementation of NMSI called Jessy, which we

Pierre Sutra

University of Neuchatel
Neuchatel, Switzerland
pierre.sutra@unine.ch
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Transactional YCSB (on 4 sites)

Varying the update/read-only proportion from 10%/90% to 30%/70%
Update Transactions: 1 Read/ 1 Write

Read-only Transactions: 2 Reads
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