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Inter-Datacenter Elastic Key-value Storage

HikARU HORIE! MASATO ASAHARAZ? HIROsHI YAMADA! KenJ1 Kono!

Abstract: Distributed key-value storages (KVSs) have been widely used as infrastructures for data man-
agement in datacenters. Although KVS is excellent in elasticity and availability, its performance is limited to
the capacity of a single datacenter. This is because current KVSs have been designed for operation in a single
datacenter. This paper presents a technique to make an elastic KVS which works on multiple datacenters.
In the technique, each physical server in the datacenters works as a node of an overlay network and they
are managed by a distributed hash table (DHT). We can control the load of each datacenter by controlling
the ratio of running servers as the KVS’s node. In addition, a multi-layered DHT eliminates unnecessary
communication between datacenters and pre-replicated data objects reduce data amount which is transferred
while the KVS extends or shrinks. These are especially effective to multiple datacenters environments be-
cause networks between datacenters are high-latency and narrow-band. In a simulation, we confirmed the
technique eliminates unnecessary inter-datacenter communications.
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Added ML-Chord

// node n has successor and finger for each layer
n.successors = {global successor, local successor};
n.fingers = {global_ finger, local finger};

// ask node n to find id's successor
n.find_successor (id)
n' = find predecessor(id);
return n'.successors[0]; // 0 means the global layer

// ask node n to find id's predecessor
n.find_predecessor (id)
n' = n;

while (id not in (n', n'.successor])
n' = n'.closest preceding finger(id);
return n';

// return closest finger preceding id
n.closest_preceding_finger (id)
for 1 = k downto 0 // k is # of layers (0 means the global layer)
for i = m - 1 downto 0 // m is # of finger’ s entries
if (fingers[1][i].node in (n, id))
return fingers[1][i].node;
return n;
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