
Welcome to the new world of  
storage performance and control.
The only storage architecture for guaranteeing 
Quality of Service. Period.

SOLUTION OVERVIEW



SolidFire: all-SSD storage designed to deliver 
guaranteed performance to large-scale public 
and private cloud infrastructures.

With the constant stream of high-performance applications 
moving into public and private clouds, traditional storage has 
finally met its match.



Traditional disk-based 

storage architectures  

were not designed 

to accommodate the 

massive performance 

requirements of 

computing at large scale. 

Predictable performance

More companies than ever before 

expect their shared storage 

infrastructure to be able to handle 

performance-sensitive and mission-

critical applications. System architects 

face significant pressure to deliver 

scalable and predictable performance 

block storage services.

In shared multi-tenant environments, 

the lack of predictable performance 

of traditional storage presents one 

of the biggest barriers to delivering 

business-critical applications from a 

shared infrastructure. To meet growing 

performance needs, administrators are 

forced to use large cache layers, tiered 

disk systems, and massive amounts of 

disks in large arrays.

The common result is marginal 

performance gain with a sprawling 

network of underutilized capacity that 

is impossible to manage and costly to 

operate at scale.

It’s time for a radical innovation.

Welcome to SolidFire’s all-solid-state-

disk (SSD) storage system – designed 

specifically to deliver guaranteed storage 

performance for large-scale public and 

private cloud infrastructures.



Specification SolidFire SF3010 SolidFire SF6010 SolidFire SF9010 Legacy 

Storage Array

SolidFire Difference

Watts/TB (max load) 25 12.5 4.92 138 Up to 28x better

Watts/IO (max load) 0.006 0.006 0.00227 0.198 Up to 87x better

TB/U 12 24 34.5 0.74 Up to 47x better

TB/Disk 1.2 2.4 3.46 0.26 Up to 13x better

IO/U 50,000 50,000 75,000 514 Up to 145x better

IO/TB 4,167 2,083 2,170 697 Up to 6x better

IO/Disk 5.000 5.000 7.500 180 Up to 41x better

Guaranteed storage performance 

at massive scale.

Energy savings and performance gains

SolidFire’s storage technology dramatically reduces the energy 

cost and consumption compared to legacy systems when 

delivering block storage at a large scale.

The exclusive use of all-SSD results in lower power and 

cooling requirements. And when combined with efficient 

capacity utilization, SolidFire’s data center footprint is 600- 

percent less than traditional disk systems.



Cluster Size 5 Nodes 20 Nodes 40 Nodes 100 Nodes

Effective capacity** 60TB with SF3010 240TB with SF3010 480TB with SF3010 1.2PB with SF3010

108TB with SF6010 432TB with SF6010 864TB with SF6010 2.1PB with SF6010

173TB with SF9010 692TB with F9010 1.4PB with SF9010 3.4PB with SF9010

4K Random IOPS

SF3010 250,000 1,000,000 2,000,000 5,000,000

SF6010 250,000 1,000,000 2,000,000 5,000,000

SF9010 375,000 1,500,000 3,000,000 7,500,000

kW at max IO load 1.5kW 6kW 12kW 30kW

Scale-out, all-SSD storage below 

the cost of performance disk.
SolidFire storage systems leverage a scale-out storage 

architecture that allows customers to linearly scale both 

performance and capacity.

SolidFire storage is delivered via self-contained storage nodes 

that are combined via distributed cluster over 10GB Ethernet. 

A single system scales to 100 nodes, 3.4PB of effective capacity, 

over 7.5 million IOPS, and can host more than 100,000 tenant 

volumes. Because the resources of all SolidFire nodes are 

aggregated, capacity and performance scale with the addition 

of each node to the system.

The result is a single, high-performance storage solution 

that enables large-scale infrastructures to scale efficiently, 

on demand, and without downtime or impact to 

application performance.

Deliver predictable 

storage performance 

with guaranteed 

Quality of Service (QoS) 

designed for large-

scale, high-performance 

infrastructure.

Adding QoS features to an 

existing storage platform may solve 

one performance bottleneck for 

individual performance conditions, 

but this approach fails to solve the 

more significant challenges that 

occur at scale. Today’s multi-tenant 

infrastructures require a purpose- 

built storage architecture that 

solves performance problems 

comprehensively – not individually. 

Rather than implementing individual 

features to solve for predictable 

performance, SolidFire delivers the only 

storage QoS architecture designed to 

completely eliminate noisy neighbors 

in a multi-tenant environment.



The six key components of the QoS 

benchmark architecture are:

All-SSD architecture — Deliver consistent latency for every I/O.

Without an all-SSD architecture, guaranteeing storage 

performance is impossible. Tiered and hybrid disk solutions 

are all subject to unpredictable, rapid changes in I/O latency 

that prevent predictable performance.

True scale-out architecture — Linear, predictable performance 

gains as systems scale.

True QoS requires that storage systems are always aware of 

the total available performance. As systems scale, they must 

be capable of increasing both capacity and performance 

independently and in a predictable, linear pattern.

RAID-less data protection — Ensure predictable performance 

in any failure condition.

To deliver guaranteed QoS, systems must eliminate the 

performance variability caused by disk failures. Only RAID-less 

data protection delivers the predictable performance required 

for supporting firm performance service level agreements.

Balanced load distribution — Eliminate hot spots that create 

unpredictable I/O latency.

To deliver true storage QoS, systems must be capable of 

balancing both performance and capacity evenly across the 

entire system. Distribution of data based upon type rather  

than location eliminates the hot spots caused by problematic 

application behavior.

Fine-grain QoS control — Completely eliminate noisy neighbors 

and guarantee volume performance.

True storage QoS requires a robust model for configuring 

QoS settings for individual volumes. The system must also 

accommodate bursty workloads, changing performance 

requirements, different I/O patterns, and the possibility 

of over-provisioning.

Performance virtualization — Control performance 

independent of capacity, and on demand.

Ensuring that performance resources are available on 

demand is essential to delivering QoS. Achieving that 

capability requires the ability to change performance levels 

on the fly without migrating data or affecting the performance 

of other applications.

Only through these six architectural requirements for delivering 

true QoS can storage administrators guarantee performance, 

regardless of system function or application activity.

The SolidFire solution separates storage performance from 

storage capacity and virtualizes each one independently. We 

empower providers to literally dial in the exact performance 

requirements for every volume within the system and guarantee 

that performance for the life of the volume. This capability 

allows providers to easily dictate the minimum, maximum, and 

burst performance for each volume and application within the 

system. This functionality can be automated, monitored, and 

changed through the SolidFire API without data migration or 

impacting overall system performance. Now, you can guarantee 

storage performance at a price per gigabyte that is below the 

cost of performance spinning disk-based solutions.



The foundation for all-SSD performance 

and fine-grain control.

SolidFire Element™ storage operating system

SolidFire storage systems are powered by the SolidFire Element 

operating system. Each node is equipped with a complete, 

all-inclusive feature set. No matter what SolidFire storage 

system you choose, the management and feature set is 

consistent and requires no additional cost to activate.

Features include:

•	 SolidFire	HelixTM self-healing data protection

•	 Always	on,	inline,	real-time	deduplication

•	 Always	on,	inline,	real-time	compression

•	 Always	on,	inline,	reservation-less	thin	provisioning

•	 Guaranteed	volume-level	QoS

•	 Minimum	IOPS

•	 Maximum	IOPS

•	 IOPS	burst	control

•	 128-bit	AES	drive-level	encryption

•	 Volume	access	groups

•	 Online	volume	growth

•	 Instant,	reservation-less,	deduplicated	cloning	and	snapshots

•	 Native	multi-tenant	management

•	 Proactive	remote	monitoring

•	 Complete	REST-based	API	management

 - Granular management access / RBAC

 - Tenant management and reporting

 - Automated cloud backup

 - Volume	and	system	level	performance 

and data usage reporting

•	 VMware	VAAI	/	VASA	certified

Automate all of the tasks associated 

with storage deployment, monitoring, 

and reporting.

High	availability	and	data	protection	with	SolidFire	Helix

One of the radical improvements driven by the SolidFire storage 

system is the removal of RAID algorithms for data protection. 

Traditional RAID controllers are too slow to keep up with SSDs 

and are unable to deliver guaranteed performance in the event 

of a drive or system failure. 

All data within a SolidFire system is protected via SolidFire 

Helix	data	protection.	This	patented	self-healing	technology	

maintains data redundancy levels, regardless of the type of 

failure within the system. This enables providers to manage 

failures through their maintenance cycle and entirely removes 

the “fire drill” that traditional storage subsystem failures can 

cause.	Helix	data	protection	also	reduces	the	exposure	and	

overall system impact of failures compared to traditional 

RAID-based systems.

In most architectures, the loss of a single drive can have a 40- 

to 50-percent impact on performance until the drive has been 

replaced and completely rebuilt – a process that can take days. 

Within a SolidFire system, the effects of a device failure are 

proportional to the device’s size within the system. For example, 

if a single drive fails or a 1000-drive system fails, performance 

and capacity are reduced by only 0.1 percent.

API automation

SolidFire’s management technology is built upon a REST-

based API and is designed for deployment in a multi-tenant 

environment. The system allows for the complete automation 

of all tasks associated with storage deployment, monitoring, 

and reporting. Our robust API management layer also makes it 

very easy to integrate SolidFire storage into cloud management 

suites	such	as	Rackspace	OpenStack,	VMware	vCloud	Director,	

or other homegrown systems.

All-SSD efficiency

At the core of the SolidFire storage solution is the patented 

ability to optimize SSD capacity – ensuring high utilization 

while guaranteeing volume performance. The system employs 

three key technologies that operate in concert across the 

entire storage system: deduplication, compression, and thin 

provisioning. Leveraged in real time, these technologies can 

dramatically reduce the amount of storage space required 

up to 70 percent without any performance impact. SolidFire’s 

real-time deduplication is executed across the entire data store 

and is effective, regardless of how many volumes or tenants 

store the same information. Real-time compression and a 

4K-block size ensure that data is compressed system wide – 

further enhancing performance through reduced disk I/O and 

increasing cacheable data size.

Thin provisioning is automatic within the system and does 

not use space for data that has been preallocated and initialized 

by applications or operating systems. Together, these tools 

dramatically reduce effective price per gigabyte, making 

SolidFire’s all-SSD storage solution far more economical and 

efficient than performance spinning disk.
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