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Cloud storage utilization does not exceed 31%!

Cloud storage utilization is 8.6% on average!
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Why is Storage Utilization So Low?



Cause 1: Low Utilization from Unallocated Storage

5 Systems Platform Research Group at UIUC



Cause 1: Low Utilization from Unallocated Storage

5 Systems Platform Research Group at UIUC

70% of servers have unsold space!



Cause 1: Low Utilization from Unallocated Storage

5 Systems Platform Research Group at UIUC

50% of servers have an average of 20% of space unsold!



Cause 1: Low Utilization from Unallocated Storage

5 Systems Platform Research Group at UIUC

Overprovisioned 
Resources for VM 

Allocations!
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50% of VMs use only 26% of their allocated storage on average!
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Users may Provision for 
Bursts in Workloads

Limited Capacity Options 
for VM Storage Allocations

128 GB
256 GB

512 GB
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Server

VM #2Harvest VM VM #3

CPU

MemoryLow Overhead for 
Resource Scheduling

Mature Virtualization 
Support for CPU/Mem

What about Storage?
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Support

Storage Virtualization

Virtual SSD Virtual SSD

With current storage virtualization, we have no 
clue which blocks are harvestable!
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40% of servers have 
harvestable storage capacity

Over 6% of servers have 50% of 
their storage available

Over 60% of harvestable storage 
lasts over 12 hours

Harvesting of all sizes shows low 
chance of eviction
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Hadoop TersaSort
Graphchi PageRank

ML Image Preprocessing

YCSB (Workloads A-E)

Programmable SSD

Regular VM Workloads

Harvest Workloads
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BlockFlex improves the storage utilization by 1.3x on average!
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Improved Performance for Harvest VM with BlockFlex

20 Systems Platform Research Group at UIUC

BlockFlex Improves Harvest VM Performance by up to 60%
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https://github.com/platformxlab/blockflex

https://github.com/platformxlab/blockflex
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Anirudh Badam Shadi Noghabi Jian Huang
breidys2@illinois.edu

Systems Platform Research Group


