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Manage flash storage efficiently in a multi-
tenant cloud environment using QoS and 

adaptive throttling
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Agenda

r Multi-tier storage
r Challenges
r Need for QoS in multi-tenant environment
r Integrating QoS in multi-tier storage



2018 Storage Developer Conference India ©  All Rights Reserved. 3

Multi-tier storage
r Architecture – Write back log

Tier 0 (SSD)

Tier 1 (HDD)

Application writes

Background flush

Fig. 1: Example of multi-tier storage using write log
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Multi-tier storage – Write back log
r Advantages

rLow write IO latencies
rMerging of writes
rVersioning
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Challenges
r Limited capacity of higher tiers

Tier 1 (HDD)

Application writes

Background flush

Fig. 2: Example of tier 0 full

Tier 0 (SSD)
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Challenges (contd.)
r Unpredictable performance

Fig. 3: Performance degradation 
vs. space
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Need for QoS in multi-tenant 
environment

r Noisy neighbor problem
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Fig. 4: Noisy neighbor problem
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Need for QoS in multi-tenant 
environment

r With QoS
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Fig. 5: Solving noisy neighbor 
problem with QoS
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Integrating QoS in multi-tier storage

r Space fill rate = External write rate
– Internal flush rate

r Goals:
rSpace fill rate à 0
rExternal write rate à No sudden drop
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Integrating QoS in multi-tier storage

r Space based adaptive throttling
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Fig. 6: Gradual performance drop
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Integrating QoS in multi-tier storage

r Multiple workloads

0

5

10

15

20

25

30

35

0

5000

10000

15000

20000

25000
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96 10
1

10
6

11
1

11
6

12
1

12
6

13
1

13
6

14
1

14
6

15
1

15
6

16
1

16
6

17
1

17
6

18
1

18
6

19
1

19
6

Gold  VM1 (IOPS) Gold VM2 (IOPS) Gold VM1 (space) Gold VM2 (space)

IO
P

S

S
pace %

Fig. 7: Performance for multiple 
workloads
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Thank you!


