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20% of VMs do not use any allocated storage

STORAGE HARVESTING IS CHALLENGING
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BlockFlex: Enabling Storage Harvesting with Software-Defined Flash in Modern Cloud Platforms
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Cloud storage utilization does not exceed 31%!

Cloud storage utilization is 8.6% on average!

Storage Virtualization

Storage Devices
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……

BlockFlex improves the storage utilization by 1.3x on average

Low Storage Utilization in the Cloud

Harvest VM: Promising to Improve Resource Utilization

Server

Regular VM Harvest VM

Harvest VMs grow to utilize available resources!

Harvest VMs shrink to avoid eviction by regular VMs!
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BlockFlex improves harvest VM performance by up to 60%

Underutilized Unallocated Storage

BlockFlex codebase is available at: https://github.com/platformxlab/blockflex
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70% of servers have unsold space

Harvest VM
Virtual SSD (vSSD)

Default 
Storage

gSSD-1
Address 
Mapping
Harvested Storage 

gSSD-2
Address 
Mapping

(LBA-->[gSSD-ID,gLBA])
Address Mapping 

Rethink Storage Virtualization with Ghost vSSD
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Harvestable Hours

12% 25% 50%

Use histogram to predict 
harvestable lifetime!

I/O gSSD

Bandwidth Predictor

Capacity Predictor

Lifetime Predictor

Lifetime Predictor

Enforcing Data Security

Guaranteed Performance Isolation

Channel

Each gSSD is 
hardware isolated

from its vSSD
vSSD gSSD

All blocks are erased
after harvesting!
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Permission checks 
within storage 
virtualization! 
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3BlockFlex Manages Ghost vSSDs with a Learning-Based Approach

Transparent to
the upper-level VM

A Ghost vSSD Encapsulates Harvestable Storage

50% of servers have 20% of space unsold

50% of VMs use only 26% of storage
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