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Abstract

With the popularity of the internet and the increase of intelligent user devices, huge data set
is generated every day. The fast-growing big data demands a storage system with high scalability of
storage space, high data protection capability, and high storage efficiency. Therefore, in these years
tremendous distributed storage systems have been developed to achieve high storage space
scalability. However, most of them only provide basic data access. Users need to manually integrate
these systems with other secondary storage systems with backup functionalities to get higher data
protection; however, the integration is usually time-consuming and complicated. In this paper, we
have developed a novel storage system called DISCO (Distributed Integrated Storage with
Comprehensive Data Protection) to provide high data protection. DISCO not only provides
block-level storage service through virtual disk access, but also provide full data protection to
handle most of failure cases. For example, N-way replication technology is adopted to prevent data
loss from single storage server failure, the snapshot feature can protect data from unexpected user
errors, and the remote backup feature will be helpful for disaster recovery. In addition, DISCO also
achieves high storage efficiency by the implementation of thin provisioning, data de-duplication, and
virtual disk clone with zero data copy and zero metadata copy. DISCO has released the first stable
version, and its Cinder driver for OpenStack Mitaka has been verified by the organization such that

DISCO can be taken as the storage solution in OpenStack deployments.
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