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NVMe Express (NVMe) is an interface specification that can be deployed across a variety of of flash-
based storage form factors (SSD, PCIe, M.2). Non-Volatile Memory Host Controller Interface Specification 
(NVMHCI) is a standards based protocol for accessing solid-state storage attached through the PCI 
Express (PCIe) bus. NVMe was released in March 2011 by the NVM Express Work Group. SanDisk® is a 
contributing member of the consortium. SanDisk supports the NVMe standard and will utilize the NVMe 
standard where beneficial to customers. 

Why NVMe

The main goals of NVMe are to simplify 
and reduce the driver stack, and to 
provide a next-generation low latency, 
high performance replacement of the 
SATA interface. NVMe will become a great 
replacement for 6Gb/s SATA-connected 
SSDs when deployed in the 2.5” SFF 
(small form factor), NVMe will also be 
deployed in PCIe. SanDisk supports the 
NVMe standard and will have NVMe based 
products starting in 2016.

NVMe – Promised Benefits and 
Associated Realities

NVMe is an offload architecture and can 
consume up to 25 watts per device. Given 
that this far exceeds what a standard 
SATA-connected SSD uses, only selected 
new servers support NVMe-based devices.  
When a server supports NVMe based 
devices (also known as Small Form Factor 
or SFF), it is usually limited to 4 SFFs per 
server which limits storage capacity. The 
devices also required a PCIe redriver card 
to be installed to isolate them from the 
system. The additional power, technology, 
cabling and cooling needed to make 
them work today is very expensive. This 
is not a lower cost solution. SATA is still 
much more cost effective. Another thing 
to remember is that a legacy SATA-
connected SSD and the new SFF still 
use the same flash, enclosure and flash 
management, which means the cost to 
build them are equivalent.

On the PCIe front, NVMe has a lot of 
promised benefits and a number of 
associated realities.

•	 Only the newest generation of Intel 
based servers support NVMe-based 
PCIe cards

When you build a standard to cover and 
replace everything from lowest cost SATA-
connected SSDs along with the largest 
capacity and highest performance Flash 
Storage PCIe cards, tradeoffs are made.

The first reality is the promised NVMe 
“inbox driver“ story. While there is an inbox 
driver for a growing number of enterprise 
operating systems, Intel recommends you 
use their separately installed, proprietary 
driver for best performance and stability. 
That means that NVMe drivers are still 
installed and updated over time by the 
customer.

For an OEM customer there may be 
additional delays for updated drivers for 
their vendor unique version of that NVMe 
based product. OEM’s traditionally test 
all key driver updates extensively, which 
may delay when an OEM customer has 
access to any performance or stability 
enhancements that an OS (with a new 
NVMe driver) update provides. If the 
customer wants those performance or 
stability enhancements earlier they will be 
required to install it manually, just like they 
do today.

VSL® (Virtual Storage Layer)

The VSL from SanDisk relies on an onload 
architecture. This means that the VSL 
uses the processing capabilities of the 
CPU as part of the flash management 
which can provide additional performance. 
In contrast, the NVMe uses an onboard 
controller which limits performance. The 
NVMe design does not allow it to take 
advantage of faster server processors. 
Recent SanDisk tests show that VSL based 
cards can be as much as 16% faster than 
the NVMe based cards on data warehouse 
type workloads.

“By designing NVMe to meet the 

needs of so many form factors, 

tradeoffs were made.”
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At SanDisk, we’re expanding the possibilities of data 
storage. For more than 25 years, SanDisk’s ideas 
have helped transform the industry, delivering next 
generation storage solutions for consumers and 
businesses around the globe.

Be aware, only the newest 
generation of servers fully 
support NVMe-based PCIe cards, 
whereas VSL is supported across 
multiple generations of servers 
providing significantly more 
flexibility.

In regards to capacity, the largest 
shipping NVMe-based card 
only supports 2TBs (A 3.2TB 
card has been announced). By 
comparison, the largest Fusion 
ioMemory™ PCIe card supports 
up to 6.4TBs. Less capacity 
requires installing more cards, 
consuming more power, more 
slots and more IT resources than 
a single larger card.

The Fusion PCIe 
Advantage

Today, Fusion ioMemory 
PCIe cards with VSL are time 
tested and customer proven 
while NVMe is a promising 
technology that is just starting 
the adoption journey.  VSL is 
the proven choice to accelerate 
your key applications. SanDisk has hundreds of thousands of Fusion ioMemory PCIe 
card installations, thousands of customers and is the first vendor with over 8 years’ 
experience providing best in class application acceleration solutions.

This document contains certain forward-looking statements, including expectations for new products and technologies that are based on 
current expectations and involve numerous risks and uncertainties that may cause these forward-looking statements to be inaccurate.  Risks 
that may cause these forward-looking statements to be inaccurate include, among others, our products may not be available when we expect, 
with the capabilities that we expect or perform as expected or the other risks detailed from time-to-time in our Securities and Exchange 
Commission filings and reports, including, but not limited to, our most recent annual report on Form 10-K.  We do not intend to update the 
information contained in this document.

© 2015 - 2016 Western Digital Corporation. All rights reserved. SanDisk and the SanDisk logo are trademarks of Western Digital Corporation or its affiliates, registered in the United 
States and other countries. CloudSpeed Eco and Guardian Technology are trademarks of Western Digital Corporation or its affiliates. Other brand names mentioned herein are for 
identification purposes only and may be the trademarks of their holder(s). VSL_NVMe_06.14.16

Fusion Virtual Storage Layer

Where NVMe fits/doesn’t fit The VSL fits/doesn’t fit

•	 Focused on Enterprise Data Centers 
and HyperScale versus Small/ 
Medium Business or Small Office

•	 Limited to Flash-based cards smaller 
than 3.2TBs

•	 Although supported by inbox 
driver, customers encouraged to use 
vendor’s proprietary driver for full 
performance

•	 May not fully work in previous 
generation servers (Shipping prior 
to Intel “Grantley platform”)

•	 Mainstream OEMs do not currently 
support Hot Swap/Hot Plug with 
2.5-inch NVMe drive

•	 2.5-inch drives can pull up to 25W 
and can limit Server configurations 
due to thermal challenges

•	 Focused on Enterprise Data Centers 
and HyperScale versus Small/ 
Medium Business or Small Office

•	 Fits on Flash-based PCIe cards from 
1TB to 6.4TBs

•	 Fusion has shipped for 8 years with 
over thousands of customers who 
have deployed hundreds of thou-
sands of Fusion ioMemory PCIe 
cards. 

•	 Shipped in multiple generations of 
servers from multiple vendors, its 
high performance is proven and 
stable.

•	 VSL continues to get faster with 
every new generation of Intel CPU

•	 Only works on Fusion ioMemory  
PCIe cards
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