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How to “not” predict the Future

« “l think there is a world market for maybe five computers”
— Thomas Watson, Chairman and CEO IBM, 1943

« “Television won't be able to hold on to any market it captures after the first
six months. People will soon get tired of staring at a plywood box every
night”

— Darryl F. Zanuck, CEO of 20t Century Fox, 1946

« “There is no reason for any individual to have a computer in his home”
— Kenneth Olsen, Founder and President of DEC, 1977

- "Rotating storage is going the way of the dodo”
— Linus Torvald, Linux Creator, 2012
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Hard Disk and SSD (and Tape) — The Base for all Data Storage

The Base for all Stored Data

« at Home/User (Smartphone, Tablet, Notebook, PC)

« at Business ,Enterprise” (CRM, Databases)

« in the ,Infrastructure” (Surveillance Systems, Industrial Application, |oT)
* in the ,Cloud” (Website, Streaming Service, Social Network, Web-Shop)
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Question
» Will SSD replace Hard Disks ?

Sequential Random Cost
Tape 200 MB/s [1 10OPS] 3$/TB
Hard Disk 250 MB/s 150 1OPS 30 $/TB
SSD 500 MB/s 50.000 IOPS 300 $/TB

- Definetly Yes — Mobile & Local User created Data: IOPS & Mechanics

- Maybe Yes — Database, ,Hot Data"”: IOPS Driven

- Maybe No — Video and Surveillance Data: Sequential ok, $/GB Driven
- Defintely No — Cold and Archive Data: $/GB Driven

TOSHIBA

Leading Innovation >>>

Toshiba Electronics Europe GmbH © 2017 Toshiba Corporation 4



Driving Factor #1: Price per Capacity

($/GB)
10,00 -

SSD

L Enterprise

HDD
10kprm

HDD
Capacity
7200rpm

2013 2014 2015 2016 2017 2018 2019

Source: FORWARD INSIGHTY

TOSHIBA

Leading Innovation > Toshiba Electronics Europe GmbH

SSD Capacity Trend
« Ultra High Capacity
16TB - 256TB

* Price ,Linear up”®

HDD Capacity Trend

* Increase Capacity
8TB—->10TB (air)
—2>14TB (He)

« At similar unit cost
(few 100%)
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Driving Factor #2: Total required Capacity

« 2017 Total HDD Capacity shipped: ~672 ExaByte (Mio TB) in 404 Mio Units
—_ Enterprise and Cllent 5 EB: All Words ever spoken by Human Beings

« 2017 Total SSD Capacity shipped: ~69 ExaByte in 187 Mio Units
— Enterprise and Client (less than 10%)
* It would cost the NAND Industry Hundreds of Investment needed for
ONE LEADING EDGE FAB

Billions of Dollars to construct new Fabrication
Plants to displace even 25%

« Within the next 5 - 10 years, it will be physically
impossible to manufacture a sufficient number >$1B >$5B >$10B

Of SSDS to replace the HDD Base Source: Gartner / Trendfocus / TEE Estimates
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Total Capacity Trend: HDD and SSD
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Driving Factor: Power Consumption

« Net Data to be stored in 2020:
« With Redundancy (2.5x):

1 5 ZB (44 ZB total, 29 ZB discard, 13 ZB already installed, new install 2 ZB)

37.5 ZB (without Backup, just Replications in Storage/Datacenter)

. ,,Average HDD Specification 2020 375 7B
— Capacity (Average) 16 TB

— Power Consumption per 3.5" Drive 10 W/Drive 16 TB
— Storage Ctr+Network per Drive 5 W/Drive

x 15 W = 35000 MW

« One Large Nuclear Plant: 1000 MW - 35 Nuclear Plants ? 014: usa: 100, France: 48)

« One Large Windmill: 6 MW - 6000 Wind Mills ??
Source: IDC / TEE Estimates
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Toshiba’s Commitment to YOU

« Develop and manufacture the Technologies to store your ,Zettabytes of Data” in
an economic way on reliable and performant Hard Disk Drives and SSD.

« Cooperate with all Players in the Value Chain
 Consultancy, Roadshow Support, Proof-of-Concept Activities

*Visit us at Booth C04/C05

« And call us, challenge us! We are here for you to implement ...

...lHE FUTURE OF STORAGE
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Thank You!
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Legal Disclaimer

The infarmation cortained herein is subjed to change without notice. The information contained herein iz presented only as a
guide for the applications and products. Mo responzibility is assumed by Toshiba for any infingem erts of patents or other
rights of the third parties which may result fom itz uze. No licens2 iz granted by implication or athersdse und any patent or
patert tghts of Toshiba or others. Toshiba iz continually working to improve the quality and reliakility of ts produc =,
Mevertheless, semicondudar desices in general can malfundion or fail due to their inherent electical sensitivity and
vulnerakility to physical stress. ['s the responsibilty of the buyer, when uilizing Toshiba produds, to comply with the
standards of zafety in making & safe design for the entire system, and to sawoid situstions in which & malfunction or failure of
zuch Toshiba productz could cause loss of human life, bodily injury or damage to propery. In deseloping your designs,
pleaze enzure that Toshiba produds are used within spedfied operating ranges az set farth in the most recent Toshiba
produdt specifications. Alzo, pleass keep in mind the precadtions and conditions st foth in the Handling guide for
Semicondudor device s, or the | Toshiba Semiconductor Relisbility Handbook", etc.. The Toshiba produds listed in this
document are irtended for usage in general electronic applications (computer, personal eguipment, office eguipment,
meazuing equipmert, industrial robotics, domestic appliances etc.). These Toshiba productz are neither intended nor
warranted for uzage in equipment that requires extraordinary high quality andior relishility or a malfunction or failure of which
my cause loss of human life or bodily inury (Unintended usage™. Unintended usage indude atomic energy contral
ingtrum erts, aiplane or spaceship ingruments, transportation instruments, traffic signal ingruments, combustion control
ingruments, medical instruments, all types of safety devices etc.. Unirtended Usage of Toshiba produds lizted in this
document shall be made at the customer's own risk. The products desciibed inthis document may indude produds subject to
the foreign exchange and foreign trade lawe. Toshiba does not take any regponghility for inddental dam age (induding loss of
husiness profit, business interruption, loss of business information, and other pecuniary damage) atising out of the use or
disahility to use the produdt.
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