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Stop talking about $/GB 
It’s only relevant in some situations

Start talking about $/IOPs 
Unless you really don’t need performance



Why IOPs Matter

Performance Data Safety

Databases rely almost solely on small 
random reads and writes

In flight data is a risk

The time it takes your storage to recover with RAID rebuild, 
(re)provisioning -  is the time that your data or performance is at risk. 

Amazon found every 100ms of latency cost them 1% in sales



• 12x 15K 600GB Disks in RAID6 
• 2-4K IOP/s 
• 250-280W Idle 
• Java (swing) app on Windows 
• ILO requires IE6/8 
• No access to underlying OS or Tools 
• No additional per-node capacity

Existing Solution
HP P4530 Lefthand SAN Units

$20,000/node

$50,000 / 10K IOP/s









We don't work for the tools

So make the tools work for us

*Pun slightly intended

*



Standard tools with modern technology 
Open source the design

Break the rules 
But not at the expense of safety



Must be resilient, reliable 
Aim for 1M IOP/s per node 

Reduce data latency and 'time in 
flight' 

Shake up perception of 'enterprise' 
storage

Modernise Landscape

Break the $100/10K IOP/s Barrier

Automated provisioning 
Vendor neutral 

Lower total cost of ownership 

Standard components & software 
Modular scalability



Hardware



NVMe

Dave Landsman. "AHCI and NVMe as Interfaces for SATA Express Devices – Overview"



• Mean Time Between Failures = 2,000,000 Hrs (228.311 Years) 
• Endurance = >8.6 PB written 
• Uncorrectable Bit Error Rate = less than 1 sector per 1e17 bits read (12.500 

petabytes) 
• 5 Year Warranty

Intel DC3600 NVMe PCIe 1.2TB

SanDisk Extreme Pro SATA 480GB
• Mean Time Between Failures = 2,000,000 Hrs (228.311 Years) 
• Endurance = >80 TB written 
• Uncorrectable Bit Error Rate = Can't find this anywhere? 
• 10 Year Warranty 
• It's not Samsung



Resiliency

Low latency means greatly reduced 'in flight' data risk

Node-Node replication & failover

No proprietary RAID controllers or drivers

Network, Storage, Node and Site Level Redundancy



Node Topology
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Storage as code
Node Group & 

Volume Configuration



Replication & Network Configuration (Defaults)



Performance

You just want to see the numbers right?

Please keep in mind these are early results and may be subject to change





100W idle, 180W maximum

Power Consumption



Cost

$10,000/node
$100/10K IOP/s

1M+ IOP/s 4K rand reads 

5GB/s throughput 

Highly redundant 

Scalable design 

Managed in code 

1RU form factor
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