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A Network RAID System with Backend Centralized Redundancy Management
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Abstract It is an important scheme that data redundancy among the storage devices is used to
enhance the reliability in the large storage system. But the network storage systems with fron-
tend centralized redundancy management have the performance bottleneck problem. The paper
presents a novel network RAID storage system based on the out-of-band storage virtualization. It
adopts the backend centralized redundancy management and the frontend parallel data transfer ar-
chitecture. The application servers can acquire the mapping information of the virtual disks from
the metadata server of storage system and directly access the storage device nodes. It maximizes
the aggregated 1/O performance of all storage device nodes. And the redundancy management
server can cache the mirrored data blocks in the local disks with log-structured mode, then asyn-
chronously calculate the parity blocks in the background process. Therefore it can relieve the per-
formance bottleneck and enhances the reliability. The heterogeneous layout of RAID1/RAID5
based on the different access model of data blocks has acquired the trade-off between perform-

ance, reliability and cost of the whole storage system.
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