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Software Orchestrated Flash Array Technology (SOFA)
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Tsung-Lian Chou
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Abstract

Cloud storage is vital to the cloud computing system, as it requires satisfying multiple users
for accessing the data at high throughput. Flash memory features the advantages of being faster and
lower power-consumption as compared to conventional hard disk, but also has the issues of low
performance for random access and lifespan. Software Orchestrated Flash Array Technology (SOFA)
has constructed a flash memory disk array, providing high random access while not affecting the

lifespan and the safety of the data.

SOFA is to build a system software, running on a commodity storage server with a flash
memory disk array. Nowadays the intuitive approach to aggregate a bunch of disks is hardware or
software RAID. Currently RAIDS is widely used in storage systems, but it’s not designed for flash
memories, and the performance will be highly impacted at random writes. The technology adapts
virtual to physical address re-mapping, transferring random addresses to sequential addresses, and
breaks through the performance bottleneck of RAIDS, getting 10 times the read / write performance
to make 1 million IOPS through network. The technology also doubles the lifetime of disk array of
RAIDS by Global Wear Leveling across disks. In addition to the optimization of storage and network
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levels, the technology provides Volume Manager, capable of taking snapshot, volume clone, and thin
provisioning without performance impact. There is Quality of Service (QoS) function embedded in
Volume Manager, which guarantees the minimum bandwidth of each volume by well-arranging the
whole throughput. To increase the utilization of storage capacity, the technology also includes

off-line compression for data volumes, which doubles the available capacity of the storage system.
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