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PERSISTENCE:

RAID

ONLY ONE DISK?
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SOLUTION : JBOD

Application

FSEFS @ FS @l FS

SOLUTION 2: RAID

Application
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Fake Logical Disk




WHY INEXPENSIVEDISKS?

GENERALSTRATEGY:
MAPPING
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GENERALSTRATEGY:

REDUNDANCY

MAPPING
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REDUNDANCY

REASONING ABOUT RAID
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RAID DECISIONS

WORKLOADS
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METRICS

RAID-O: STRIPING

0|1 2, 3(4|5 6|7

01,23 01 2 3
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RAID-0:4 DISKS

RAID-0:4 DISKS
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REAL SYSTEMS:

CHUNK SIZE

RAID-O: ANALYSIS




RAID-I: MIRRORING

RAID-1LAYOUT
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RAID-1: 4 DISKS

RAID-I: ANALYSIS
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RAID-1: THROUGHPUT

RAID-1: THROUGHPUT
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CRASHES

Disk0 Diskl

0 A
1 B
2 C
3 D
CRASHES
Disk0  Diskl
0 A
1 B write(A) to 2
2 C
3 D

11/5/16

13



CRASHES

Disk0 Diskl

0 A

1 B write(A) to 2
2 C

3 D

CRASHES
Disk0  Diskl

0

1 write(A) to 2
2

3
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CRASHES

Disk0 Diskl

CRASHES

Disk0 Diskl1

write(T)to 3
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CRASHES

Disk0 Diskl

write(T)to 3

CRASHES

Disk0 Diskl1

CRASH!!!
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CRASHES

Disk0 Diskl

after reboot, how to
tell which data is right?

H/W SOLUTION
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RAID-4 STRATEGY

18



PARITY EXAMPLE: 1

PARITY EXAMPLE: 1
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PARITY EXAMPLE: 1

PARITY EXAMPLE: 2
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PARITY EXAMPLE: 2

PARITY EXAMPLE: 3
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EXAMPLE

UPDATING PARITY: XOR
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RAID-4: ANALYSIS

RAID-4: THROUGHPUT
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RAID-5

LEFT-SYMMETRIC RAID-5
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RAID-5: ANALYSIS

RAID-5: THROUGHPUT
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RAID LEVEL
COMPARISONS

Reliability Capacity

RAID-0
RAID-1
RAID-4
RAID-5

RAID LEVEL
COMPARISONS

Read Latency Write Latency
RAID-0
RAID-1
RAID-4
RAID-5
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RAID LEVEL
COMPARISONS

SeqRead Seq Write Rand Read Rand Write

RAID LEVEL
COMPARISONS

SeqRead SeqWrite Rand Read Rand Write
RAID-0

RAID-1

RAID-5
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RAID SUMMARY
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