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EDS: A Novel Scheme for Boosting Single-Disk Failure Recovery of
Triple-Erasure-Correcting Code Storage Systems
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Abstract  Modern storage systems apply erasure codes to protect against disk failures and
improve system reliability and availability. MDS codes such as STAR code, Triple Parity (TP)
have attracted to more and more attention because they are triple-erasure-correcting and offering
higher reliability than RAID6 codes. It has not been solved effectively yet about how to complete
fast recovery from single failure in systems using triple-erasure-correcting codes. There exist
many recovery solutions and it makes great influence on recovery performance and response time
of requests from foreground. Conventional scheme of recovering system from single failure is time
consuming and bandwidth wasting. To address this problem, we propose an Equal Division
Scheme (EDS) for triple-erasure-correcting codes to realize fast single failure recovery. Our
scheme deduced the amount of data transmitted for single failure recovery through using recovery
parity collection in Equal Division Status and then found out an optimal recovery collection to

reduce disk I/O time so that recovery process is boosted. Experiment results show that EDS
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consumes 25%—30. 6% less data transmission approximately for TP and 30 % —33. 64 % less for

STAR than the conventional strategy and reduces recovery time observably. And with different

chuck sizes and different disk numbers, EDS outperforms conventional remarkably.
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has been researched adequately, most of those solutions are
designed for RAID6 codes other than triple-erasure-correcting

codes. Among those researches on triple-erasure-correcting
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codes, we consider impressive ones of them: conventional
recovery and enumeration recovery which was developed by
Osama Khan.

recovery, it will read the same data from surviving disks

When reconstructing through conventional

repeatedly, which lowers the effective utilization of data
without any doubt and therefore extends reconstruction time.
Khan et al.

recovery solutions one can find out the optimal one that

point that by enumerating all of the possible

requires the minimum amount of data transmission. However,
with the number of disks increasing, the time spent on enu-
merating the whole solutions is tremendous and intolerable.
To address those problems, we put forward a novel
scheme for triple-erasure-correcting codes to boost single
failure recovery and this method is suitable for those triple-
erasure-correcting codes, such as TP, STAR, the general-
ized EVENODD and the like. There are three kinds of parity
groups in codes that tolerate triple concurrent failures and
conventional recovery merely makes use of one kind of them
to retrieve the lost data. Actually, when we use three kinds
of parity groups to form the recovery solution, it will

improve the effective utilization of data during reconstruction

and also help to find out the optimal solution. The amount of
data that need to be read from surviving disks when recovering
through the optimal path can not be confirmed directly, but
the range of it can be deduced. Based on those discoveries
mentioned above, we propose Equal Division Scheme (EDS)
to realize fast recovery from single failure of triple-erasure-
correcting codes. We locate the range of the minimum
amount of data transmission for recovery by means of mathe-
matics analysis and reasoning, and then find out the optimal
recovery path through heuristic search. It turns out that EDS
reduces the amount of data transmission being read from sur-
viving disks about 25%-—30. 6 % compared with conventional
recovery for TP code and 30%—33.64% for STAR code.
Empirical results show that EDS can return the near optimal
solution as enumeration recovery while consuming much less
time and the overall recovery time is greatly decreased for TP
and STAR code storage systems.
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