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Industry Leading Combination
Company Formation

Powerful Platform

a Western Digital brand

HGST and WD will maintain separate sales teams and separate product brands
moe ©2015 HGST, Inc. All rights reserved. Confidential 10/5/2016 2



Long Live Data™

What MOFCOM Decision Was Handed Down? 0

PEARZXFEGHSB

INISTRY OF COMMERCE OF THE PEOPLE'S REPUBLIC OF CHINA

MOFCOM has approved substantial portions of the integration of Western Digital Corporation and HGST
and WD

—  Must maintain separate WD and HGST brands and sales teams for two years

Integration activities have commenced

Western Digital Corporation is committed to prioritizing business continuity and minimizing any
disruption to our valued customers and suppliers

Western Digital Corporation will communicate progress of integration activities, as appropriate
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Harness the power of data to unlegkigreater business potential.
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High Quality & Performance

Failure Rate by Manufacturer

ers for success
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Source: HGST Customer Quarterly Business Reviews
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Long Live Data™

In the early days, all HDDs were enterprise HDDs ... but today

And you knew exactly where your data was . . .

mee 10/5/2016 6



Many Applications — more expectations

<1ms Tradir

Big Data
Analvtics
User
Databases
Few ms Database /
@ OLTP Cloud
O _ Gaming
< Content
© Serving -
§ Lioud Lomputing Cloud Storage (Objects)
o / Virtualized
4= Server -
3 Social ~
o Networks Big Data Storage
10 ms ' Long-Tail Content
Storage
Cold Storage
Archiving
Min—Hrs Capacity
Latency Gigabytes Terabytes Petabytes Exabytes
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Long Live Data™

Market Leadership

Performance Enterprise
FlashMax® & Ultrastar®

Ultrastar® o7
10K & 15K HDDs &=

Enterprise SSD PCle & SAS

Capacity Enterprise Active
Ultrastar® & Archive -
MegaScale DC® 4,7PB

; Object
Storage
system

JBODs

©2015 HGST, Inc. All rights reserved.
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Computing
Travelstar®

9.5mm and
7mm drives

5400 & 7200 RPM HDDs
Consumer Electronics
CinemaStar®

9.5mm and
7mm drives

" r—
o

)

5400 & 7200 RPM HDDs

Automotive & Industrial
Endurastar®

9.5mm drives

4200 RPM HDDs

External Storage

Creative Professional
G-Technology®

|y

Consumer
Touro™
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Long Live Data™

ULTRASTAR"
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Long Live Data™

SOFTWARE \/\/e are StOrage
(%)
i INn 1956, we invented the world’s
first hard drive.

[-= PCle SSD

Clustered Databases — Analytics

SAS SSD

Online Transactions — HPC

STORAGE We didn't stop there.

PERFORMANCE HDD
SYSTEMS

Processing — Content Servin

Today, HGST innovates at every

level of the storage stack — from
Active Archive - the fastest solid-state drives to
CAPACITY SCALE HDD Cloud Infrastructure
Backup - Object SRR the densest storage systems on
the planet.
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Long Live Data™

Data Center Storage | A tale of two halves
Modern data centers will continue to deploy both SSDs and HDDs
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HDDs + SSDs
for Capacity for Performance

- Need to deploy a combination of both to find
optimal balance of capabilities and cost

= At-scale application needs determine storage
performance, and therefore level of SSD mix

mee ©2016 Western Digital Corporation, All rights reserved 10/5/2016 11



Long Live Data™

Executing on Our Strategic Priorities
Recent Acquisitions

Phase 1 (2008-2012) Phase 2 (2013-2015) | Phase 3 (Present)

Storage (intel) HGST «$» skyera

Device JDA: Ent. SSDs HDD S n) 1 k
: . / Ent. SSDs Flash arrays
M glec - a, lS

Ent. SSDs,

Storage enhanced controller The SanDisk transaction

Controller is a result of a multiple
year long strategic

review

VIR'ISENT
Server-side flash i
Advanced caching storage HW & SW _Key part of smgle,
intertwined strategy
to achieve market

- - leadership in storage
Applications and memory driven by

. » Product diversification

AMPL/I\DATA . i i i
ANMPL/INDATA Vertical integration

Software Object st%rage

software

Expanding our capabilities and investing for ongoing growth
moe 10/5/2016 12
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Long Live Data™

Ultrastar® SSD800/SSD1600M

Enterprise Class SAS SSD

@ FAST

" ) PERFORMANCE
N\~

- High endurance

-2, 10, 25 DW/D for 5 years HIGHEST
RELIABILITY

- Capacities
- 1.92TB, 1.6TB, 800GB, 400GB, 200GB,

and 100GB £ TECHNOLOGY
e INNOVATION
- 2.5M MTBF
— Industry’s highest rating SECURED
q ENCRYPTION

- 12Gb/s SAS

mee ©2015 HGST, Inc. All rights reserved. 10/5/2016 13



Long Live Data™

Ultrastar® SN100 Series
Accelerating Application Performance With NVM Express™

9 @
Ultrastar SN100 Series drives the next wave of server

flash adoption with simplified system integration paired . avm_)
with HGST’s renowned quality and reliability. raStafloo | EXPRESS

PCle Solid-State Drive

FAST PERFORMANCE * 3.0 GB/s Read

* < 20us latency

FLEXIBILITY * HH-HL or highly-serviceable 2.5” SFF

HIGH CAPACITY - From 800GB Up to 3.2TB in SFF

and HH-HL

SOFTWARE INNOVATION ° Clustering, HA, & Advanced Caching

m ee ©2015 HGST, Inc. All rights reserved. 10/5/2016 14



Long Live Data™

CERN Performance
http://lvalsan.web.cern.ch/lvalsan/IfTnkeZTrHowZmQxulhsqI9Iuhg5LVr/

/ [ SSD benchmarking at CEF X \__ “ - O
- [« BBKQIvalsan.web.cern.ch/lvalsan/IfTnke7 TrHowZ mQxu1hsgl9luhg5LVT, <ol ¢

2 Apps [ Favorites (O Sport m Google Maps & Google Ubersetzer [ Concur T E-Mail Google Mail '_tT HGST Box s FRITZ!Box I3 BIS == Spark & Salesforce O HGST Webex O Meeting room &% Outlook [% Email Archive <O TeamSeer

Sustained 4 KB Random Mixed 70% Reads / 30% Writes Performance by # of Threads Using

Filters
o . .
100% of the Drive's Capacity
SSD manufacturer:
HGST U Intel ) OCZ ) Samsung 280000 H
SSD family: 230000 °
845DC Evo [ 845DC Pro ) DC 240000 W HGST SN100 fw 100 1600 GB 25"
P3600 ) DC P3700 [ DC $3500 229000 & W HGST SN100 fw 110 1600 GB 25"
DC S3700 L) PMB53T L SMB43T . W HGST SM100 fw 120 1600 GB 2.5"
, ) 200000 . M Intel DC P3600 400 GB PCle card HHHL
SNT00 w100 = SN100 fw 110 e H Intel DC P3700 800 GB 2.5”
SN100 fw 120 & Vertex 3 L X25-8 180009 * B Intel DC P3700 800 GB FCle card HHHL
) ) 150000 1 Intel DC $3500 240 GB 2.5”
$SD capacity (GB): " M Intel DG S3500 480 GB 25"
&4 0 200 0 240 O 400 O 480 & 140000 Intel DC §3700 200 GB 2.5”

8000119600 1600 120000 M Intel X25-E 64 GB 2.5"

W OCZ Vertex 3 240 GB 2.5"

-
/ M Intel DC S3700 800 GB 2.5
SSD manufacturer: 100000
M Samsung 845DC Evo 240 GB 2.5"
2 5" ) PCle card HHHL 80000 /

- W Samsung 845DC Evo 960 GB 2.5"
. ] M Samsung 845DC Pro 400 GB 2.57

$SD inteface: §aooe "’/g H B Samsung PMB53T 240 GB 25"
NvMe SATA Revision 2 x 40000 ./__/l ] W Samsung SM843T 240 GB 25"
SATA Revision 3.x o =% M Samsung SM843T 480 GB 2 5"
- 20000 1
SSD flash type:
16 32 a4 128
MLC L) MLC V-NAND L SLC # threads / outstanding 10s
TLC
. . . ., .
$SD process size (nm): Sustained Multi-Threaded Random Read Performance Using 100% of the Drive's Capacity
19 ) 20 () 25 () 40 [ 50
i ——
SSD controller: 700000
Intel CH29AE41ABO0 [ Intel
PC29AS21AAD L Intel PC29AS21CAD W HGST SN100 fw 100 1600 GB 2.5"
800000 W HGST SN100 fw 110 1600 GB 2.5”

Princeton 16 Channels L) Samsung W HGST SN100 fwr 120 1600 GB 25"

mee ©2015 HGST, Inc. Al rights reserved. Confidential 10/5/2016 16



Long Live Data™

End-to-End Storage

Performance Enterprise Portfolio

15K RPM

Ultrastar® C15K600
600GB

)
‘ﬁ’ World’s fastest hard drive

Highest
Performance

10K RPM

Ultrastar® C10K1800
1.8TB

N el
A0

Industry’s highest 10K capacity

Highest
Capacity

) 1%

Highest Reliability Technology Innovation

©2015 HGST, Inc. All rights reserved.
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SAS

Security Encryption 12Gb/s SAS

10/5/2016 17



Long Live Data™

HGST Ultrastar® 7K6000

Capacity Enterprise HDD

- Best-in-class

— 50% more capacity, with 30% less power over previous
generation

- Industry’s highest MTBF rating
— 2M hours

- New technology and features
— Media Cache

— Instant Secure Erase
7K6000

Form Factor

3.5" SFF

Capacity 6TB - 5TB - 4TB - 2TB
Rotational Speed 7200

SAS Interface 12Gb

Cache (MB) 128

Format Options

4Kn - 512e

©2015 HGST, Inc. All rights reserved.

Hcls T/

10/5/2016

21



Long Live Data™

HGST Ultrastar® Hel0

Helium Platform Enterprise HDD - World’s top capacity PMR drive
— 25% more capacity, with 24% less W/TB* than He?

7 - HelioSeal ® technology
/III@ \ — Zero compromises in performance and reliability
(s] 7] - New technology and features
ﬂﬁLiT?cﬁ?S!fJ - Non-volatile Media Cache

- 2nd generation Dual Stage Actuator for more
precise head positioning (increases performance)

Ultrastar® He'™

Enterprise Capacity

He10
Form Factor 3.5” LFF
Capacity 10TB - 8TB
Rotational Speed 7200
SAS Interface 12 Gbps
Cache (MB) 256

* 4kB random R/W, Qd=1 Format Options 4kn - 512e

10TB

7200 RPM HDD

m e e ©2016 Western Digital Corporation, All rights reserved 10/5/2016 22



HelioSeal® HDDs: Two Years Later

Flutter

x . Thinner
Disk Rotation [y Helium

Less
Motor
Drag

Helium - 7 Disk

= 4°C cooler operation

= ~50% reduction in watts *

* Per TB

moe 9-11-15 EMEA ©2015 HGST, Inc. All rights reserved

« >5 million helium HDDs deployed
— 1st gen He® shipping in volume
—2"d gen He8 in mass adoption
— 3rd generation shipping in April

= Mass market acceptance
- Deployed in world’s largest data centers
- TCO benefits proven

— Demonstrated reliability
NEW! 2.5M hrs MTBF rating**

 Demand continues to scale

** 2.5M hours to be demonstrated through ALORT after LVM

10/5/2016 24



Long Live Data™

Quality Metrics

2.5M hr MTBF Target Based on Helium He® & He?® Success

He8 AFR estimation by ALORT:
0.18% = 4.75 million hrs. as of October 2015

ReliaZoft Weibull++ 7 - wew ReliaSoft.oom

All Customers ARR trend: 0.18% in October 2015

ARIES-HC6 3 Months Rolling Avg ARR %/Year Probability - Weibull
am 5000 Frobahiliy Vel
SO0 mm etls
1.5% i Tested Qty: 5400
S Fail: 14
Oct 2014 - Oct 2015 as of

2.08% Movi4'15
"i" :_: 1000
& 15% -
E %_ 500 ﬁ"jﬁu mp‘ﬁon:

= AFR : 0.18% « Acceleration Factor (AF) =
L% = (MTEF: 4.75million hre) 22.5
S oo > - * Drive Usage = 730
0500
0.5% L —
__.__\_‘_.__H_'_,_,.,--"‘_‘— -H"""-u...__ . 1 64 _5_,_,...--"""-
0.0% ) _//_-_HHH‘_ —— ) ) 0.100 —
. - :
1 2 3 4 5 1 7 a2 9 |10 11 12 1 2 3 El 5 1 7 a8 9 |10 00540 . - - at 1year = 730 x 12 / 22.5 = 389
2014 2015 — HEGET IPH Lt
010 !“‘Hﬂf T
1,000 100,100 100,000 309,300 1 G, B0 ARG,
EIEE] B Time, (t)
H 3 4 5 E s ] 4 d i iz i 2 3 4 8 i 7 [:] £l 10 i1 1E B=lk.62 T, =5 % | RAE+&
[ABR 100% DOB%| D2fs) O8] 005 B0P%) DI0%) 03] a13% 006%) DIE%| D0E%| OZ1% 017% D20%) DiS%) 01 a31% B23%| D2E%) 00F%) 018k

mee ©2015 HGST, Inc. Al rights reserved. Confidential 10/5/2016 25



Long Live Data™

. Product Density
& TCO

iy

|
L

LASY SR\
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Helium HDD: Being Density Advantaged
Deploying 11PB

S+ AR

Servers D Power (W) Space

240 2880 ‘ 19.9kw | 192sqft

160 ‘ 1920 | 13.6kw ‘ 128sqft

o

96 1152 ‘ 5.9kw 77sqft

T , Inc. All rights reserved. n o
Hlcls]T/ FATE O ne Al esened 2U x 12 Configuration. Idle Power . HDD only 10/5/2016 2



Long Live Data™

Rl B 4

4U60 JBOD Platform

|
L

LASY SR\

mee HGST, Inc. Confidential 10/5/2016 33



Building On Our Strengths And Expertise

Architecture

System
Software

System
Hardware

Devices

Vertical Innovation

Vertical Innovation Enables Breakthrough Value and Capabilities

Hcls]T

10/5/2016
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Long Live Data™

4U60 Storage Enclosure
Designed for High-Availability Storage Applications

JBOD Features \s | Ia ble in
K Uni

jzlzabc/s:cngi\SB interconnect 480TB

60 Ultrastar HDD Modules 3 GOTB

240TB

capacities
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Long Live Data™

‘Archive stem

caleTM

Affordability Accessibility

&

Scalability Simplicity ‘1
¢-

©2015 HGST, Inc. All rights reserved. 10/5/2016




Scaling out to Exabytes of Capacity

HGST Active Archive System

Optimized for
D- 8PB active archive Breal{_t(l;(;ough
per rack workloads

Highest Lowest Power Fast Data
Density Utilization/TB Access

* RAW Capacity
mee ©2015 HGST, Inc. All rights reserved. 10/5/2016 37



; ‘ PCIe / NVMe Solutions SHEOWLUN AT

< 1ms Highest performance
" 'NAND SSD
Best IOPS/$, IOPS/Watt
“Few” ms SAS / SATA
v T
= 3 10K and 15K SAS HDD
] ¥ Balances capacity and
£ i perf"rma”ce
o Cloud Computing .
= Virtualized Serve a 7200 RPM SAS and SATA HDD
v Best mainstream $/TB value
= Highest capacities
10 ms | '9 P
Gr N o= old Storage Solutions
J ) U NTHEATEA New storage class
010" STtOTag e danit=ATCHTVAT J“; Lowest $/TB and TCO
Min-H ' ]
L;Qengf, Gigabytes Terabytes Petabytes Exabytes

OO source: HGST analysis 10/5/2016 38






HGST has a direct line of expertlse go#g back
hard drives e g

60 years of
enterprise
HDD

I experience

RN B

.

IBM's Rey Johnson in front of a RAMAC

350 Disk File in 1956
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HGST at the heart of CERN
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Live Data™
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