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Towards Learning-based Storage Systems: A Holistic Approach
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4. Workflow of Our Learning Framework

Performance
Improvement Recomm BatchAnalytics WebSearch CloudStorage LiveMaps

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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A large set of device parameters to tune

Hard to manually identify optimized device
parameters for different applications

Traditional testing methods have a
very long tuning time

1. Software-Defined Storage 2. Challenges of Building Software-Defined Storage

3. Application Characterization with Clustering

Software-Defined Storage Opens the Blackbox of SSD 

5. Performance Improvement of the Learned SSD Configurations

Hylinx: Learning-based Spatial Indexing

BlockFlex: Learning-based Storage Harvesting

LeaFTL: A Learning-based Flash Translation Layer

A Query-aware Approach to Optimize Data Partitioning for Spatial Datasets

Predicting Storage Utilization and Demand to Facilitate Storage Harvesting

Reducing the Memory Footprint of SSD Mapping Table with Learned Indexes

…
Channel 1 Channel 2 Channel 3 Channel 4 Channel N

Flash-based SSD:
A Black Box

Flash-based SSD:
A Black Box

The Learning-based Approach is Feasible
to Study Storage Workloads

We Obtain 1.37x Performance Improvement for Target Workloads and 1.08x for Non-Target Workloads
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