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NVM Expresse Past and Present:
What We Have Accomplished, and
Where We Are Going
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NVMe From a Historical Standpoint

a Original focus on standardizing interface to
PCle-based storage add-on cards |

Alternative to SCSI interfaces (SATA, SAS) - I

{ O TR OPTORE

Flash-oriented command structure
Evolved to include 2.5 disk drive (U.2) and small
form factor flash cards (M.2)

0 2017: NVMe over Fabrics (NVMe-oF)
Initially Fibre Channel and RDMA-based Ethernet
TCP-based Ethernet to be added by 2017/end

First NVMe Flash Drive ’First M.2 NVMe Drive
First NVMe Chipset’ 0Announced 0U 2 is Bofn

NVM Express.Org
formed
NVMe Spec V1.0ﬁ NVMe Spec V1. NVMe Spec V1.2 NVMe Spec V1.3

(multi-path 1/0) (power, mobile) (NVMe-oF)




Why Is NVMe Being Widely Adopted?

d Simpler AND faster than SCSI-based protocols
Smaller protocol stack, which can be easily implemented in HW
Much lower latency than SCSI-based protocols
Optimized for flash (more command queues)

0 G2M Research: NVMe SSD prices lower than SATA SSDs by 2018

Already there on M.2 in the hyperscale market; nearly there in

the consumer M.2 market (driven by gamers)
App to S5D 10 Read Latency (QD=1, 4KB)
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Applications Driving NVMe Adoption
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Database & OTLP IMDB.& Analytics Scale Out SD Storage
Oracle; NoeSQL, Mem SQL HANA and Hekaton & Fibre Channel Lives
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G2M Research NVMe Market Predictions

ﬁfﬂ nNn\:yll(eet The NVMe market will near $45 Billion by 2020

(servers, software-defined storage servers, external arrays, connectivity, 1/O)

LEEE Sjze

PP Il Over 50% of servers will ship with NVMe drives by 2020

in Servers (The average server will have 5.5 NVMe devices)

Storage _ _
Servers (The average storage server will have 29 NVMe devices)

@ SIUE Over 60% of storage servers drives are NVMe by 2020

r j NVMe-oF NVMe-oF adapter shipments exceed 250K units by 2020
@_J@: Networking (Over 75% of these will be RDMA enabled Ethernet Adapters)

Moves to

(' \ AFA Over 40% of AFAs arrays will be NVMe-based by 2020
_ NVMe (This will grow faster than the AFA transition vs HDD SAS arrays)

w QVSI\A%ESD NVMe SSD will reach price parity with SATA SSD by 2018

Parity (The Intel push on NVMe-integrated infrastructure and SCM will drive cost down)




(3 2V Contact Information

0 Mike.Heumann@g2minc.com

0 Mobile 858-610-9708

0 Web: www.g2minc.com

a Twitter: @g2minc (business)
0 LinkedIn: - www.linkedin.com/company/g2mincorporated

3 YouTube: - http://bit.ly/IRhSDRQ
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