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Abstract As the infrastructure of cloud computing, large-scale distributed fault-tolerance storage system are employing
erasure codes instead of replication as the data redundant scheme, since the former consume much less storage space than the
latter with the same data reliability. However, the high recovery-overhead limits the practical applications of erasure codes.
Although a few improved erasure codes have been proposed, they show poor performance at the situation of recovery from
multiple node failures. This paper proposes a high fault-tolerance and low recovery-overhead erasure code called Group
Repairable Codes(GRC), which is efficient in multiple node failures. GRC reduces the data volume needed to be transmitted
when constructing failed blocks by adding group parities for the data and parity blocks, which saves the resources of network
and disk I/0. Further, GRC reduces the recovery-overhead for repairing the multiple node failures by adding multiple group
parity blocks. Based on the characters of GRC, the paper proposed GSBD(Greedy Strategy Based Decode Algorithm), which
reduces the data volume in the whole recovery by ensuring the cost of recovery to be minimum each time. The results of
thorough experiments in a real cluster show that, compared with RS code, GRC can reduces network resource consumption by
50%-55% and improve repair speed by 75%-90% with 21% extra storage overhead, compared with LRC code, GRC can reduces
network resource consumption by 35%-45% and improve repair speed by 40%-50% with 13% extra storage overhead, compared
with Basic Pyramid codes, GRC can reduces network resource consumption by 15%-25% and improve repair speed by 20%-25%
with 6% extra storage overhead.
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