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Benefits of Software-Defined Storage

Predictable Improved Storage Mature Manufacturing
Performance Utilization Technologies

Software-Defined SSDs
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Challenges of Building Software-Defined Storage

Applications gﬁ g ﬁ gﬁ A large set of device parameters to tune

@ ¢ @ Hard to manually identify optimized device
parameters for different applications

Customized c Traditional testing method has a very long
SSDs tuning time




Learning to Drive Software-Defined Storage

100 4 @ Database A LiveMaps 4 SearchEngine
Advertisement € KVStore # BatchDataAnalytics
80 -
o0 >
p &
S 40 - % »y
3] "
©
o 20 - .« ¥
0 -
—20 -
_40 | ] 1 T T T T T
—80 —60 —40 —20 0 20 40 60

Factor 1



Learning to Drive Software-Defined Storage

100 - ® Database A LiveMaps 4+ SearchEngine
#» Advertisement € KVStore # BatchDataAnalytics

Factor 2

—40

—-80 —60 —-40 —-20 0 20 40 60
Factor 1

The learning-based apporach to developing software-defined storage is promising
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The Workflow of Learning Optimized SSD Configurations

PEE Similarity Lookup
New e {. Comparison Result Recommended
Clustering Database: XDB

\ /
Not Found

Workload Configuration Configuration ;

1
|
|
|
|
|
|
|
...... I
Performance I
Regression I
|
|
|
|
|
d

L o e e e e e e e e e S S e S S S S S S S S S S S S S S S S S S S S ——— — S — — —————— — — — ——




The Workflow of Learning Optimized SSD Configurations

PEE Similarity Lookup
New e {. Comparison Result Recommended
Clustering Database: XDB

\ /
Not Found

Workload Configuration Configuration ;

Initialize

1
|
|
|
|
|
|
|
...... I
Performance I
Regression I
|
|
|
|
|
d

L o e e e e e e e e e S S e S S S S S S S S S S S S S S S S S S S S ——— — S — — —————— — — — ——
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Parameter Pruning for Reduced Search Space and Training Overhead
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We remove 45% of the parameters with parameter pruning




Performance Benefit of Learned SSD Configurations

Test Workload

Target Workload
Normalized Recomm BatchAnalytics WebSearch CloudStorage LiveMaps
Performance
Recomm 1.25/1.26 1.19/1.21 0.99/1.04 1.10/1.13 1.18/1.17
BatchAnalytics 1.14/1.13 1.26/1.27 1.14/1.15 1.08/1.08 1.12/1.11
WebSearch 0.87/0.88 0.75/0.76 1.61/1.61 1.01/1.00 1.00/1.00
CloudStorage 1.34/1.36 1.21/1.22 1.04/1.05 1.48/1.46 1.15/1.14
LiveMaps 1.16/1.16 1.04/1.06 0.97/0.98 1.07/1.07 1.24/1.23
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Building A Learning-based Storage Ecosystem
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