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Faster for NaryRAID using WriteXOR

YUJI NAKAMURA T MINORU UEHARA

Today, CGM(Consumer Generated Media) such as blegrisad. In addition, photo and
video sharing sites become popular. In this way, the amount of information in network
increases drastically. Such information is usually stored into a large-scale storage which
consists of many disks. In such a storage system, the larger the number of disks is, the
lesser the reliability of the system. RAID is usually used to improve the reliability of a
storage. However, it is not enough because conventional RAID repair only either one or
two faults. Therefore, we require more than 2 fault tolerant RAID. If hierarchical RAID

is employed, more than 2 fault tolerance can be realized but the capacity efficiency is
decreased. We have proposed NaryRAID which realizes 3-fault tolerant without
hierarchical organization. The capacity efficiency of NaryRAID is larger than that of
hierarchical RAID. In this paper, we describe how to improve the performance of AAA
and evaluate its effectiveness.
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Figure 1 BinaryRAID(n=3)
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Algorithm REPAIR_NARY_RAID
function P(i) : repair pusing dep(p if dep(p) is not empty; do nothing otherwise.
function D(i,j) : repair dusing pand dep(p — {di}.
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function R(i) : pif i-th disk is parity disk; rep(lif i-th disk is data disk.
function E(x) : true if x is repairable, false otherwise.

begin
S is a set of fault disks
while 3 (x€S) E(x) do
case X
X is parity> P(x) where dep(x) is not empty
X is data> D(x,i)
where pin rep(d) — U s R(S)
esac
end
if S is not empty then failed to repair
end
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Figure 3. Capacity efficiency of NaryRAID and RAID55
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Figure 4 The system overview of VLSD
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Figure 5 Disk Writing of NaryRAID
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Table 2. The comparison of performance between NaryRAID and NaryRAID WriteXOR

SW(s) LW(s) SW3F(s) LW3F(s)
NaryRAID(2,5) 47.911 103.046 45516 96.889
NaryRAIDWriteXOR(2,5) 47.728 99.137 45.237 93.544
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