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Distributed and asynchronous version identification

mechanism for BW-RAID system

Wang Hui® ™, Guo Mingyang” , Dong Huanqing” , Xu Lu”
( " Institute of Computing Technology, Chinese Academy of Science, Beijing 100190)
( ™ University of Chinese Academy of Sciences, Beijing 100049 )
Abstract

To solve the BW-RAID system’ s problem of cache data version identification during its data redundant mode
conversion from mirror to RAID4, a distributed and asynchronous version identification mechanism is presented.
This version identification mechanism generates a new version for a logical block in a mirrored volume when its data
are updated, and during the redundant mode conversion, checks whether this logic block’ s data cached in two mir-
roring notes are consistent by comparing the versions between mirroring nodes, and if consistent, makes the data
move to the data volume, otherwise stores them to disk caches temporarily to guarantee system redundant consisten-
cy. It was proved by experiments that the mechanism can identify consistent data for all blocks in any state, inclu-
ding normal, degraded, and recovery states. The sequential writing tests showed it improved the average bandwidth
up to 25.43% with the storage overhead less than 1% compared to cache synchronization mode. The open-mail
workloads replay tests showed, the storage loads were less than 40% , and the blocks updated finished redundant
conversion as each workload replay ended. The proposed mechanism is essential to guaranteeing redundant consis-
tency while improving storage space utilization in BW-RAID.

Key words: network RAID, data consistency, distributed and asynchronous version, time-interval-based tim-

estamp, version identification
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