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RashMemory | egal Disclaimer

This presentation is intended to provide information concerning SSD and memory industry. We do our best to
make sure that information presented is accurate and fully up-to-date. However, the presentation may be subject
to technical inaccuracies, information that is not up-to-date or typographical errors. As a consequence, Samsung
does not in any way guarantee the accuracy or completeness of information provided on this presentation.

The information in this presentation or accompanying oral statements may include forward-looking statements.
These forward-looking statements include all matters that are not historical facts, statements regarding the
Samsung Electronics' intentions, beliefs or current expectations concerning, among other things, market
prospects, growth, strategies, and the industry in which Samsung operates. By their nature, forward-looking
statements involve risks and uncertainties, because they relate to events and depend on circumstances that may
or may not occur in the future. Samsung cautions you that forward looking statements are not guarantees of
future performance and that the actual developments of Samsung, the market, or industry in which Samsung
operates may differ materially from those made or suggested by the forward-looking statements contained in this
presentation or in the accompanying oral statements. In addition, even if the information contained herein or the
oral statements are shown to be accurate, those developments may not be indicative developments in future
periods.



rlaéinMemory HDDs are the Enterprise Incumbent
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mashMemory SSD Advantages

Superior Performance
1 x SAS SSD 1000X 1000 x 15K SAS HDD

Superior Reliability

0.26% 3.00%
12X

Sources: SSD: Sample set of 3 million SSD shipments, HDD: Google, Carnegie Mellon




FashMemory |t's the Cost vs. Capacity

High $/ GB
Low Capacity

Low $/ GB
High Capacity
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FlashMemory | owering Cost via Multi-bit Cells

» SLC (Single-Level-Cell)
= MLC (Multi-Level-Cell)
= TLC (Tri-Level-Cell)

More levels — |P/E cycles

NAMND Flash Types
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Single Level Cell (SLC) NAND

11 10 01 00
Multi Level Cell (MLC) NAND
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Tri Level Cell (TLC) NAND



60nm 8Gb
50nm 16Gb

40nm 16Gb

. Technology
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NAND Flash Challenges

Lowering Cost via Process Geometry

A Disruptive
Technology
IS required!



v Why Samsung for SSD?

#1 Supplier
 World’'s #1 SSD Supplier

 World’'s #1 NAND Producer ﬁﬁmﬂ"’””f‘?ﬁ"ﬁ*
« World's #1 DRAM Producer —

| L Hélk : l:l“ |i ...,’,_:
Customer Bengefits ﬁﬁb’:r . _, J;! il
« Vertical Integration Leads To o o

Superior Product Capabilities
 V-NAND Technology




Transition to 3D NAND

FlashMemorv
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Multiple Generations

No Process Shrink Penalty of V-NAND Experience

* V-NAND Scales By Building Up,
Rather Than Shrinking Cells

Superior Endurance, Performance & Power
v’ 2x Write Endurance
v’ 2x Write Performance
v’ 40% Lower Read Power

Enables Enterprise TLC
Enables Huge Capacities 20082009 2011 2013 2014

Over 30 million V-NAND SSDs shipped!

=

V3 256Gb Density Enables 15.36TB Capacity
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FlashMemory
(TB)

SSDs Now Larger Than HDDs

<7.2KHDD
(3.5 inch)

. . | | | - 10K/15K HDD
source:inc 2012 2013 2014 2015 2016 2017 7 . coimate

TLC V-NAND fueling SSD Capacity Growth



HPE 3PAR Announces 15.36TB SSD

FlashMemory

PE SPAR  pwteszasasssp SNNVISUNG

SAMSUNG

3D V-NAND

\\ /

7.68TB

Leader in Leader in
All-Flash Arrays an d 15.361B Solid State Drives




,.a,j,,@@ry 15.36TB - What Does it Really Mean?

aﬂ. 12.5 in  1.8TB x 24 HDDs per 2U chassis = 43TB

I 3.5in 10.0TB x 12 HDDs per 2U chassis = 120TB

I 2.5in  15.36TB x 24 SSDs per 2U chassis = 369TB

HDD 2.5" 43TB

HDD 3.5" 120TB

SSD 2.5" 369TB




TCO Savings: 8 racks - 1 rack

FlashMerr ory

7.3PB Performance HDD (10K/15K) 7.7PB SSD

What if we include 3:1 data reduction?



24 racks HDD = 1 rack SSD
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15.36TB is the HDD Killer

FlashMemory

HPE 3PAR Highest density available in any AFA

1536TB SSD DO T B it ey,

Less Management

More Performance S
Better Overall TCO |
HDD Killer




FlashMemory 15.36TB is the HDD Killer

10K HDDs 15.36TB SSDs
26%

lower acquisition cost

56%

lower support cost

31%

lower overall cost

EMC VMAX-3 with 3 engines, 900 x 1.2TB SAS 3PAR 20450, 4 nodes, 32 x 15.36TB SSD In 3 years
Base Suite and Remote Replication Dynamic Optimization Suite v2, Replication Suite
3 racks, 13.71KVA 1 rack, 2.3KVA

1PB 1PB (2:1 data reduction)

Scale to 12 PB in a single rack (36X density)
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“asMory 15.36TB Enables AFA Density Leadership

2 X 6-Brick XtremlO 6 X Pure /Im70
2.4PB Usable 2.4PB usable
64U 66U

3PAR 8450 (4N)

2.3 PBs Usable
4U

|
\

8.7 W/TB 13.9 W/TB 0.8 W/T

5x power/cooling 8x Power/Cooling
16x Sprawl 16x Sprawl
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2013 2014 2015 2016 2017 2018 2019 2020

Source: Forward Insights



The Demise of Performance HDD

FlashMemory

M Units
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What do the hard drive guys
think about this?



...the incursion of flash...it's not
going to reverse itself, so we
are preparing for the continued

decline of the 15K segment.
— =

- Q3 2016 Earnings Call

SEAGATE



FIaSIlMemory Michael D. Cordano — WD President & COO
“S T

We are now seeing some more trending
down happening in the 10,000 RPM
market quarter-over-quarter.

—

| think that's reflected in what we see

people doing with all-flash arrays and
what not.

- Q3 2016 Earnings Call




ashMenoy 1 AKEAWAYS

1. 3D V-NAND is a BIG deal in the Enterprise
2. Performance HDDs are in BIG trouble
3. Why even worry about spinning disks?

Check out our demos in the Samsung & HPE Booths

1 HPE 3PAR StoreServ
Leading the next wave of solid state storage

SAMSUNG =



Thank you!
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