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Declustered RAID
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In declustered RAID, all of the drives participated
in recovery when disk failure onset.
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Declustered RAID have following benefits:
1 Shorter rebuild time, less risk of data loss.
2 No dedicated spare drive, higher aggregated I/O.
3 Evenly distributed recovery workload.

Performance Evaluation
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Figure 1: Performance profiling of dRAID3 using 8:3 parity ratio, total of 36 HDD including 3 spare disks at 85TB capacity.
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Figure 2: dRAID has marginal advantage for application I/O,
since there is no dedicated spare drive.
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Figure 3: For the same parity ratio(4:1 as shown), the
performance of draid1, draid2, and draid3 is very close.
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Figure 4: dRAID significantly outperforms regular ZFS
resilvering, and the recovery performance degrades when
available space decreases. (cfg=(1:1)x3+1)

43TB: cfg = (4 : 1) x 3 + 2) 85TB: cfg = (8 : 3) x 3 + 3 85TB: cfg = (4 : 1) x 6 + 4
Different dRAID Configurations
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Figure 5: The number of drives participating in data
reconstruction determines the recovery performance. The
declustered RAID recovery speed improvement is scalable and
has low overhead.

Term & Methodology

The dRAID source code is available at https://
github.com/thegreatgazoo/zfs.

RAID Level ZFS eqv. dRAID eqv.
RAID 1 mirroring mirroring
RAID 5 raidz1 draid1
RAID 6 raidz2 draid2
RAID 7 raidz3 draid3

Table 1: RAID levels in ZFS and dRAID.

We use cfg = (d : p) x k + s to represent the config-
uration, where d = data, p = parities, k = number
of redundant arrays, and s = spare. The following
model is used to analyze declustered RAID speed-
up ratio Φ during recovery. f = number of failure
drives.

Φ = H × k × (d + p) + s− f

d + p− f
(1)

H indicates the dRAID overhead where 0 < H <
1. When recovery speed Sempirical

Sanalytical
→ 1, the system

overhead is low.
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