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Flash Memory Venture Funding

SERVICES INTERNATIONAL, LLC
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Flash Memory M&A Transactions
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Flash Memory Venture Market Map
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Tier 1 On and Off Pre

'
(D
w

Which of the following statements best describes how you
use public cloud for Tier 1 applications?

We primarily use priwm

. Tier 1 applications, with some application
migration to the public cloud

We primarily use the publ

0% 10% 20% 30% 40%

50%

, with some application
migration to private date centers

Public cloud is our only environment
for Tier 1 applications

Private data center is our only environment
for Tier 1 applications

. Uncertain

Evaluator Group “Enterprise Hybrid IT Storage Research, Aug 2018”

© 2018 Evaluator Group, Inc.
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Solid State Storage Adoption, April 2018

D)

) AI I F I a S h Our planned All Flash Storage Array use cases include:

Systems used (choose allthat apply)
for 70 — 100% of
Business Critical
and Virtualized
environments

> Arrays stay the
preference over
SDS, by over 2:1

Primary Storage for Business-critical
Applications

. Secondary Storage
Databases Only

VMware or Other Virtualized
Servers

. Consolidation of Multiple Applications
. Other

Evaluator Group “Solid State Adoption in the Enterprise, Apr 2018”

© 2018 Evaluator Group, Inc.

é EV&'U&IOI’GI’OUD www.EvaluatorGroup.com




Enterprises Reduced Primary Storage Capacity

> Result of:

— Data Reduction
Techniques

— Capacity
Utilization

— Moving Inactive
Data

Were you able to reduce storage capacity when changing
from disk to all Flash storage?

Yes

No

0%

10%

20%

30% 40% 50% 60% 70% 80% 90%

Evaluator Group “Solid State Adoption in the Enterprise, Apr 2018”

© 2018 Evaluator Group, Inc.
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No changes yet, in Array Life

)

What do you expect the useful life to be of
Flash devices (SSDs or Flash modules)?

> Expect to see 7 year life — as
accounting catches up or
R leases expire

5 Years

> Requires matching
warranties / support by
— vendors

0% 10% 20% 30% 40% 50% 60%

Evaluator Group “Solid State Adoption in the Enterprise, Apr 2018”

© 2018 Evaluator Group, Inc.
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Flash - big player in HPC & Al Architectures
Traditional HPC, ML (N-S) Expanded for DL (+ E-W)
ST | I
<4 <= <
) ) )
Data

© 2018 Evaluator Group, Inc.
www.EvaluatorGroup.com
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Hybrid Clouds: Driving the “Need for Speed”

= Hybrid clouds need fast 4
data transfers, high-
speed networks and
flash storage

= Having fast, persistent
storage will reduce
processing time

= Processing more data
at The Edge: sensors,
medical imaging, audio
and visuals/video

4 | HURWITZ
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= There's a Revolution in the IT Data Center
= Breaking down aging IT silos
= Consolidate, Simplify, Reduce

= Cloud-Native Services Are Growing
= Cloud Service Providers (CSPs)/Hyperscale
= Hybrid Clouds linking data centers and CSPs
= Private Clouds Going Strong
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Hybrid Clouds Will Tap Data at The Edge :

= Sensor Data Generated at The Edge
= Integrating Data Across Many Environments
= Al and ML will Improve Storage Automation




Building Out: What's Next I

= All-Flash Array Growth Will Continue

= New Network Fabrics Taking Shape

= Leveraging NVMe to Achieve Faster End-to-
End Data Transfers

= More Enterprise Apps Will Move to Cloud
= Security, SLAs Are Being Reinvented
= CyberSecurity Looms Large
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Jean S. Bozman

Email: jean.bozman@hurwitz.com
Cell: 408-239-6795
Twitter: @jbozman
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Emerging Memories and
China Fabs

Tom Coughlin, Coughlin Associates

Jim Handy, Objective Analysis



Emerging
Memories are
Poised to Explode

Tom Coughlin
Coughlin Associates

www.tomcoughlin.com

Copyright, Coughlin Associates, 2018
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New Report on Emerging Memories

* Flash memory will remain a dominant solid-state memory
several generations with all manufacturers having moved
3D flash.

* The 3D X-Point technology is poised to impact DRAM
production while STT MRAM will impact SRAM, NOR and
some DRAM.

* Resistive RAM (ReRAM) appears to be a potential
replacement for flash memory sometime in the next deca

* The memories addressed in this 161-page report, containi
31 tables and 111 figures, include PCM, ReRAM, FeERAM a
MRAM Technology as well as a variety of less mainstream

technologies.
* More information: https://tomcoughlin.com/tech-paper

©Coughlin Associates, 2018

EMERGING MEMORIES
POISED TO EXPLODE

An Emerging Memory Report

COUGHLIN ASSOCIATES
San Jose, California
July 2018



7]

7

3

o

Z

=

Q

=t
M
o




OBJECTIVE ANALYSIS — www.OBJE
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Getting China Into Memories

vy
Year Outlook

2018 Mid-year NAND flash oversupply/collapse

2019 DRAM, then overall semiconductor collapse
2020 Second “Down” year. China production delayed
2021 China production real. Oversupply extended

2022 Demand catches up with supply. New shortage/
profits

) o (8] £ 37 49 5 2 99 4
b (LGS FREIRISIERP SR

New Objective Analysis China Memory Report coming this month

OBJECTIVE ANALYSIS — www.OBJECTIVE-ANALYSIS.com
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MARKET INTELLIGENCE RESEARCH

Fquipment Type - Total (1) 2650 GROUP
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Revenue In Billions ($)

Hybrid/Enterprise

$2.0 - All Flash Arrays

Hyperconverged

8/14/18 ©650 Group Confidential Information - Redistribution is strictly prohibited Page 27



MARKET INTELLIGENCE RESEARCH

Customer Type - Total (146 %650 GROUP

2017 2022

Chinese Tier 1
Cloud
Providers

|

Tier2 and 3

Cloud
Providers

Legacy Telco

Telco Cloud
Telco Cloud Chinese Tier 1
\’rivate Cloud / Hybrid... Legacy Telco/ Cloud

Providers

8/14/18 ©650 Group Confidential Information - Redistribution is strictly prohibited Page 28



ANALYZE
THE
FUTURE

=1[DC

FMS 2018

Jeff Janukowicz
Research Vice President
IDC



i

Driving the Growth ...

}\‘; . Client

- Increasing adoption in PCs

Enterprise
- Growth in All Flash Arrays, Hybrid Arrays, and Servers

ANALYZE
THE
FUTURE
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SSD Pricing Plays a Key Role in Adoption

SSD Price-per-GB Premium vs. HDD
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Worldwide Solid State Drive 2017-2022 Forecast Update (May 2018) Doc #US42606818
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Total Worldwide Enterprise HDD and SSD Revenue
Forecast, 2013-2022

Industry Revenue will Double from 2016-2021

SSD Revenue Surpasses
HDD Revenue in 2017

Revenue ($M)

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

B Total Enterprise HDD Revenue m Total Enterprise SSD Revenue

Worldwide Enterprise SSD and HDD Combined Market Overview, 2018-2022 (June
2018) Doc #US44076018
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Worldwide SSD Unit Forecast 2017-2022

m Client m Enterprise m Commercial
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