Npeacrasnene komnaHum Western Digital.
O630p pblHKaA U TEXHOJIOrMN XPaHEHUA AaHHbIX.

[puropnin HUKOHOB, CUCTEMHbIN UHXKEHEP
grigory.nikonov@wdc.com

NioHb 2019, AamaTbl

© 2018 Western Digital Corporation or its affiliates. All rights reserved. 6/19/2019


mailto:grigory.nikonov@wdc.com

©2018 Western Digital Corporation or its affiliates. All rights reserved.




HISTORY OF FOUNDATIONAL INNOVATION

©2018 Western Digital Corporation or its affiliates. All rights reserved.

6/1

9/2019



BROADEST STORAGE LEADERSHIP
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POCT co3aaBaeMbIX AaHHbIX
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Source: Data Age 2025, sponsored by Seagate with data from IDC Global DataSphere, Nov 2018

e B 2018 06bem co3gaBaembix AaHHbIX B mmpe — 33 ZB

* [porHo3bl CTAHOBATCA MeHee KoHcepBaTUBHbIMM = 175 ZB Kk 2025

e (C2018 no 2025 oxkmnpaetca NnoCTaBKa Ha PbIHOK 22 ZB eMKOCTM XpaHeHuA
e OxXunpaeTcs BOCCTaHOB/eHMe no3numit enterprise/cloud
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Koraa ympetr HDD?
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XXecTkun aNCK ymep, Aa sapascrByet SSD ?

* HeT, Ho XOPOLLWW Bonpoc!

* HemMHOro yBa)keHnA cTapuKy Xxapay — OH No-npexHemy
camad ToOYHaA MallMHa Ha ceeTe. 3aayMaMnTeCh... 60 EB/yr

* OH He camMblt MOAHbIN U COBPEMEHHbIN, HO
NPOBEPEHHbIN, KPENKUU U HaaeXKHbIN. KaK
TepmuuaTtop T-800.

HDD

* CQ2 '17 HDD Exabytes Rise to 158.50
* 2CQ17 Total SSD Market: 15.156EB

https://www.storagenewsletter.com/2017/08/16/2g17-hdd-ebabytes-rise-to-159-despite-lower-units-

shipments-of-96-million-trendfocus/ . . _ . _
©2013 Western Digital Corporation or its affiliates. All rights reserved. 6/19/2019
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Source: Data Age 2025, sponsored by Seagate with data from IDC Global DataSphere, Nov 2018

Tavor solia state, wnile the core continues 1o OoT the enterprise bytes shipped Into the core

have a voracious appetite for the economical and edge will continue to be HDD bytes when
bytes that hard disk drives and tape provide. compared to SSDs and other NVM
Enterprises will use a mix of disk drives, SSDs, technologies (Figure 11).

flash, and tape to satisfy the performance,

management, and archive demands being

Figure 11- Share Worldwide Byte Shipments into the Enterprise Core and Edge by Storage Media Type
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K KoHUy 2025 roga 80% anaHHbIX B8 UO/
no-npexHemy 6yaytrHa HDD

©2018 Western Digital Corporation or its affiliates. All rights reserved.
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Western Digital Ultrastar HDD

Data Center Drives

©2018 Western Digital Corporation or its affiliates. All rights reserved. 6/19/2019



HGST Ultrastar HDD transition

e 1TB/2TB HGST Ultrastar 7K2 @ - Western Digital Ultrastar DC HA210
 6TB/4TB HGST Ultrastar 7K6 @ = Western Digital Ultrastar DC HC310

° 1 Change Items
OTE Brand: Change from “"HGST” to “Western Digital”
H 191 Website: Change from “www.hgst.com” to “www.wdc.com”
Label Update — Rebranding to Western Digital o o re et s te testor “oiaa
L] 1 2TE MLC: Omit (redundant with FW Revision Printing), WWN: Added

RPM: Omit (redundant with Model Number Printing “HUH72XXXXXXXXXX"
EU Address: Change from HGST to WD, Regulatory: Change from Type to R/N
Warranty statement: Changed from HGST to WD

Ultrastar-He10 SATA Ultrastar DC HC510 SATA
Existing Label New Label
© 2017 Western Digital Corporation All rights reserved Confidential 10
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Enterprise HDD Gold > Ultrastar Transition

EOL

Capacity Marketing Name
(TB)

WD1005FBYZ HUS722TiTALAG04 rerors
1 WD1005VBYZ 1W10001
= AL HA210 1TB
Rainier Rainier
WD2005FBYZ HUS722T2TALA604 Ultrastar DC
2 WD2005VBYZ 1W10002 HA210 TR
Rainier Rainier
WD4002FYYZ HUS726T4TALEGL4 Ultrastar DG
4 WD4002VYYZ 0B36040
Aries-KP Vela-A e ‘
WD6002FRYZ HUS726T6TALEGL4 S —
6 WD6002VRYZ 0B36039 . ;i DarﬁTB
Aries-KP Vela-A
WD8003FRYZ HUS728TSTALEGL4
8 WD8003VRYZ 0B36404 'ﬂgg;gagfﬂc
Hel0 8TB Vela-AP
WD101KRYZ HUH721010ALE604 Ultrastar DC
10 WD101VRYZ 0F27606 HCE10 10TB
Hel0 HelD
WD121KRYZ HUH721212ALE604 Ultrastar DG
12 WD121VRYZ 0F30146

Hel? Hel? HC520 12TB
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Ultrastar Ultrastar Ultrastar Ultrastar Ultrastar
SN200 DC SN620 DC S$S530 S$S300 $S200

PCle SAS
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Ultrastar
SA210

CloudSpeed
Ultra™ Gen. Il

CloudSpeed
Eco™ Gen. Il

SATA
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Ultrastar® Data60 v Datal02

[ubpuOHbIe NosaKu 8bICOKOU docmyrnHocmu

* [0 102 asyxnopToBbix HDD n SSD (makc. 24) c ropayen
3aMEHOM

6# 4-nonocHbix Mini-SAS HD nopToB Ha ogmH IOM

* Moppep*<Ka anckos 12Gb/s SAS-3 nnu 6Gb/s SATA-3

o 12W Ha AWCK B NOSIHOM HabuBKe

* MMopaeprKKa oTkAtoueHna nmtanma T10 Pin3

[opAyaa 3ameHa Bcex FRU

In-band 1 Out Of Band ynpaBneHne noaKowm
— Out Of Band uepes IPMI / Redfish
— In-band yepe3 SES-3

N18a 610Ka nuTaHua 80+ Platinum 1600W 101,224 Th

B4U x 1200mm

©2018 Western Digital Corporation or its affiliates. All rights reserved. 6/19/2019 13



Cucrema oxna>xpeHusa ArcticFlow™

*[lapameTpbl MOAE/INPOBaAHUA
— @ 12W Ha KaXAabl ANCK

—35°C oKkpyrKatowasa TemnepaTtypa
* Pa3bpoc < 10°
* Makc. Temnepatypa 54.11°C
* Hel2 (8D HDD) paboTaet Ha 9.8W I I
* HelO (7D HDD) paboTaeTt Ha 9.5W

’ HGST 4U102 AnbTepHaTMBHa4d

©2018 Western Digital Corporation or its affiliates. All rights reserved. 6/19/2019 14



MuKpokog npmnsoga HDD n akcenepomeTpesl
KOMMEHCUPYIOT BUOPpaLUIO N pe30HaHC (cneu. MMKPOKoA)

,D,I/ICKVI KpenAaTtcA K wwaCcCn MUHU-CA/1a3KaMM
CanasKku v BUHTbI He HYXHbl

Bce AMCKN MeXaHUYeCKU N30IMPOBaHbI 3/1aCTUYHbIMU
Nocago4YHbIMKU MecTaMu B BaKnenHe

Bubpauua Ha 60% HMXKe NO CPAaBHEHUIO C KOHKYPEHTaMM

MaKcumanbHaa Npon3BoAUTENIbHOCTb AN1A AUCKOB C
BbICOKMM TPI

[MpoaneBaeT CPOK CNYKObl AUCKOB

MWHUMU3NPYET KONMYECTBO OLNOOK

©2018 Western Digital Corporation or Its affiliates. All rights reserved. 6/19/2019



O6bekTHble cucTembl xpaHenus M

ACTIVE
SCALE.
MoAYyAbHOS UHTEerpupoBaHHAOS
ActiveScale P100 ActiveScale X100
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lMoyueMmy Western
Digital?

OcobeHHOCMU Hawea20 nooxooda
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[TpoekmuposaHue, HacmpoUliKa, onMUMU3aUUSa U KOHMPOsb KAYecmaa Ha Kax0om waze

Software
Systems
Architecture
Firmware ;
Platforms p I]:hgher
errormance
Mechanical
Superior TCO
Firmware Breakthrough
Value
. Controller
Devices
Mechanical
Media




CuAa MHHOBALMMU

13500+

Total Issued
Patents, WW
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Bonpocbi?
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