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Control Mechanism with Virtual Remote
Replication on 3 Data Center Storage System

NoBUHIRO MAKI, 12 YURT Hirarwa, !
TAKEYUKI IMAZUT! and TSUTOMU YOSHINAGA 2

We have been studying three-datacenter storage system where data on pro-
duction storage are replicated to other two storage systems ( “backup storages”),
and those backup storages take over replication activity with short downtime
after a production storage failure. The system builds a replication between

backup storages and those backup storages exchange the differential data be-
tween them so that these two backup storages form mirroring relationship.
Usually, capability of forming remote replication is validated between source
and target storages upon actually forming replication relationship. Therefore,
the system cannot validate whether it is possible to build the replication be-
tween backup storages or not until it fully takes over the replication activity.
To make higher reliability, the conventional system had to perform a recovery
test that actually builds the replication between backup storages. In this pa-
per, we provide a new mechanism that virtually builds a replication while data
on production storage are replicated to backup storages. Evaluation indicates
a system with our new mechanism can reduce the time to validate readiness
for the replication between backup storages shorter in the range from 1/39 to
1/143 when compared to the conventional mechanism.
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Fig.1 3DC-DDR overview.
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Table 1 Command line interface of management program.
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Fig.2 Process of delta-remote replication for 3DC-DDR.
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Fig.3 Flow of control command pre-receive process.
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Table 3 Processing states of delta remote replication and their descriptions.
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Fig.4 State transition of virtual replication process.
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Fig.5 Evaluation result of the time until 3DC-DDR finishes validating the behavior of delta-
remote replications.
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Table 5 Evaluation result of the time with proposal mechanism.
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Fig.6 Impact of replication establishment time without using of delta remote replication.
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