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Orthogonal RAID with Multiple Parties in
Virtual Large-Scale Disks

Minoru Uehara'

Recently, the demand of low cost large scale storages increases. We developed VLSD
(Virtual Large Scale Disks) toolkit for constructing virtual disk based distributed
storages, which aggregate free spaces of individual disks. However, in order to construct
large-scale storage, more than or equal to 3 fault tolerant RAID is important. In the
previous work we proposed MeshRAID that is 3 fault tolerant orthogonal RAID. And,
we implemented MeshRAID using VLSD. MeshRAID is not tolerant of only disk fault
but also tolerant of string fault. In addition, we also proposed Composite RAID, which is
an easy implementation of complex RAID system by combining VLSD classes. We also
implemented Composite RAID based MeshRAID. In this paper, we propose MeshRAID
MP(Multiple Parities), which has multiple fault tolerance using multiple parities.
Specifically, we implement MeshRAID2P. Furthermore, we employ RAID DP, which has
row parity and diagonal parity, as 2FT RAID.
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m 1 2 3 4
n

1 1.0 2.0 3.0 4.0

2 2.8 6.9 11.9 17.4

3 4.9 12.2 18.7 21.3

4 6.1 10.4 6.5 1.0
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Figure 4. MeshRAIDdd
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R & 725,

WIZ. MeshRAIDddd DPERE

# 2. MeshRAIDdd D PERE

#faults SR[s] SW(s] LR[s] LW[s]
0 0.23 0.85 0.23 0.82
1 0.23 0.82 0.22 0.81
2 0.24 0.84 0.24 0.89
3 0.23 0.78 0.24 0.81
4 0.24 0.79 0.24 0.80
5 0.24 0.80 0.24 0.78
6 0.25 0.81 0.24 0.83
7 0.25 0.86 0.24 0.85
8 0.26 0.77 0.26 0.75

# 3. MeshRAID44 O VERE

#faults SR[s] SW(s] LR[s] LW[s]
0 0.13 0.57 0.12 0.52
1 0.14 0.53 0.13 0.59
2 0.13 0.54 0.13 0.50
3 0.14 0.53 0.14 0.52

7 4. RAIDdd D HE

#faults SR[s] SW(s] LR[s] LW[s]
0 0.22 0.87 0.22 0.81
1 0.24 0.85 0.23 0.84
2 0.24 0.84 0.24 0.89
3 0.23 0.80 0.24 0.79
4 0.25 0.80 0.23 0.81
5 0.24 0.81 0.24 0.78
6 0.25 0.85 0.24 0.86
7 0.25 0.86 0.24 0.85
8 0.26 0.80 0.25 0.79

95, 64 BDOTF 4 A7 & 4x4x4 MeshRAIDAdd,
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Figure 7. The performances of MeshRAIDddd

6. £&OH

AFWSCTIE, 2P-2FT RAID % # 3 & 9 % H 2 RAID, MeshRAID MP %42 L., # D
FRPEZ AT L7z, $£7-. VLSD ZHW\W TS MHELR 7 Z X MeshRAIDdd, MeshRAIDddd
9245 L7z, MeshRAID DN LRIt b &% /XY 7 A LDl F TEMRTE D Z
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