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Performance Increase in Multiples
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1,000,000

Server Storage Performance Gap
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=== Disk Drive Paformance 1 11
Year
1987 2004 Increase
CPU Parforrmancs 1 MIPS 2,000,000 MIPS 2,000,000 | x
Memory Size 18 Khytes 32 Ghytes 2,000,000 x
Memory Performancs 100 (157 0] 2 NS 50,000 4
Deisk Dyive Capacity 20 Mbytes 300 Gbylas 15,000 X
Degk Dyive Parformancs &0 msec 5.3 MBSC 11 X

CONFIDENTIAL - For use by Hitachi Data Systems employees and other audiences under NDA only.

HITACHI

Inspire the Next



ire the Next

PaszButue cdnaw peweHnmn

]HITACHI
nspi

oA <8

" =
M@ﬂ//

B

N

gy
%z 7
?’ <
HET
/1;.-/"/21 /J"E/ﬁnﬁ{‘féflzj

ARRAYS

L

) 2
< Z
7 O

n
o
T
o
O >-
%



®n3w AUCKU — NPOrHO3bl HITACHI

Inspire the Next
Yokohama Research Lab, Hitachi Ltd

100

Tipping Point

/

10 \_\-\\-\\ “*—-\.\‘ DRAM(chip element)
1 B % PRAM(ChIp element)
Large fat HDD
ol | e 4
N ‘ | =
0.01 — Optical disc :
Optical disc (hologra}\

(BD-R single layer)
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~ . Flash SSD (SLC)

Flash SSD (MLC)

Bit cost ($/GB)

/

BD-R: Blu-ray Disc Recordable, DRAM: Dynamic Random Access Memory, HDD: Hard Disk Drive, MLC: Multi Level Cell, PRAM: Phase
change Random Access Memory, SLC: Single Level Cell, SSD: Solid State Drive
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MupoBble TeHAeHUUN: aganTaums Flash pelieHuit HITACHI

Inspire the Next
Flash Storage Technology Roadmap

Flash in SAN/NAS Hybrid Arrays 3”

Flash n Servess

Al flash Arrays

W In lUse Now uin Pllat/Evaluation (Budget Has Already Been Allocated|

B Near-term Plan (In Next 6 Months) ® Long-term Plan {6-18 Months)
Past Long-term Plan {Later Than 18 Months Out) U Notin Plan Source: 451 Research — InfoPro Storage Wave
Non't Knaw 19 Flash Storage Roadmap
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MupoBble TeHaeHUMU: agantauma Flash peweHunn ]EJI%?{._!L

= CtpemutenbHbin pocT «All-flash» peweHnin

Ha 58.5% B 2016 no $1.6B WW AII Flash Array Revenue
18 -
=  OcHOBHast 06MacTb NPUMEHEeHNs nalLLl 1?
cerogHs: VDI, BupTtyanusauus, 6asbl 19 -
AaHHbIX, 0bnaYvHble BblYNCIEHUSA R
=~ 0B
o 06 -
= KnioyeBble «AparBepb» agantauun Flash il
pEeLLEHNM: 02 1
0o T T T T
— BosmoxHocTb npegoctasneHns QoS cepsuca 2012 2013 2014 2015 2016
ANS BbICOKOHArpyXXeHHbIX 3aga4y/npunoxeHni Source: IDC

—  CHWXeHne CTOMMOCTM GoNnaLL peLLeHnin =
@] vimware

— YMeHbLlleHue 3HepronoTpebnenuns Ha Th =

XpaHeHUs OaHHbIX .
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HDS Flash pelueHusi: npoaaxwu HITACHI

Inspire the Next

HDS Flash PBs Shipped 2015: Top Flash Customers
Traili
ing 12 Month Totals Customer —
160
Online Company 14,918
140 ) ) .
Financial Services 4,278
120 Technology 2,471
100 Major Bank 2,125
” mSSD Government Agency (APAC) 1,750
“ mFMD Tourism Company 1,027
Entertainment Company 1.006
40
Manufacturing 978
20 - C
:. Telecommunications 960
0 - . . Retail (Europe) 946

3QCY13 3QCY14 3QCY15
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MopTdonuo dnaw pewenHuit Hitachi Data Systems HITACHI

Inspire the Next

All Flash VSP F
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Hitachi VSP G
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MMbpuaHble cuctemsol VSP G HITACHI

Inspire the Next

OBLUEE YMNPABJIEHUE
HITACHI STORAGE VIRTUALIZATION OPERATING SYSTEM

_

YHUpurunpoBaHHbIE CUCTEMBI
XpaHeHus OaHHbIX

VSP G800

VSP G600

= W W
VSP G400 -:-:-:- Hitachi Virtual Storage Platform
VSP G200 = Si—u m G1000 (VSP G1000)

OBLLUAA ONEPALUMOHHAA CUCTEMA
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'MopupgHble cuctemsbl VSP Gx00
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TupwyHr Aenyn
B peanbHom  Ha (hainosom
BpemeHu moayne NAS

(Active Flash)

)

BcTpoeHHas Hitachi Bbicokas
BUDT :nusa us Accelerated [OCTYNHOCTb
o . Flash (Global-Active

Device)

~——
BecnpepbiBHasA

)

UHTerpauumsn

ﬁfi Murpauusa
NMPUIIoXeHU .
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Bbicokasi 4OCTYNHOCTb HITACHI

Global Active Device (GAD) Inspire the Next

Global Storage Virtualization

Global-Active Device

BupTynbHbin LDEVS:
00:01

‘ 00:02
NpeHTndukaTtop w WpoeHTndukaTop BbICOKOKPUTUYHbIE ===
R34 - cucTembl | = il
BupTyansHon ‘s BMPTYarnbHOW _

CX[1123456 ,/,/ ¥y CX[l 123456

PecypcHas ::z: - f‘_:::‘. PecypcHast
rpynna 1 :.:-: st rpynna 2

I
33"(':'/"/'%';8"'3;“39 '-" = : JlokanbHoe YTeHue
LT

OpaHoBpeMeHHbIN o e OOHoBpeMeHHbIN
AOCTYMN K AaHHbIM - AOCTYN K JaHHbIM
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HITACHI

Murpauus gaHHbIX HaneTy Inspire the Next

CepBep [mobanbHas v Mwurpauus 6e3
NPUIOXeHnn
P B”pTygn"'E‘a””" NPUOCTaHOBKN AOCTYyNa K

OaHHbIM

| Vnentudukatop
CXLO

v' BbICcOKasi CKOpOCTb
MUrpagum

v" TlpocToTa HaCcTPOWKM
MUrpaumm

HadA
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MM6puaHble cucteMbl VSP Gx00: Tex. XapaKTepuCTUKK HITACHI

Inspire the Next

| 60 G400 | G600 G800

KonunyecTtBO KOHTpOnNnepoB

KonuyectBo CPU / kOoHTponnep 1x 4 agpa  2X 4 agpa  2X 4 agpa 2 X 8 anep
Makc. 06bém Kaw-namatu (M6) 64 128 256 512
Yucno HDD n SSD / FMD 264 /264 480/480 720/720 1440/ 1440
MakcumanbHOe KOnM4ecTBO JIOrMYeCKMX TOMOB 2048 4096 4096 16384
Makc. nognepxuBaembin 06bEM (TB) 1008 1920 2880 5760
Makc. kon-Bo BE-noptoB 12 '6ut/c SAS 2 4 4 16
Makc. kon-Bo FE-nopTtoB 8 out/c FC 16 32 32 48
Makc. kon-Bo FE-nopTtoB 16 Nout/c FC 8 16 16 24
Makc. kon-Bo FE-noptoB 10 'éut/c iSCSI 8 16 16 24
KoHTtponnepHoe waccu (U x HDD) 2x12 | 2x24 4x0 4x0 4x0
Ynpaensawowmn moayns (U) 1 1 1 1
MakcumanbHoe uncno DBS / DBL (2U) 7 16 24 48
MakcumanbHoe yncno DBF (2U) 7 16 24 48
MakcumanbHoe yncno DB60 (4U) 4 8 12 24
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Hitachi VSP F
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NMporpammHoe ob6ecnevyeHue VSP F

HITACHI
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Bkno4yeHbl

[dononHutenbHoO

15

Storage Virtualization Operating System (SVOS)

Hitachi Infrastructure Director
Hitachi Device Manager
Hitachi Dynamic Provisioning

Hitachi Resource Partition Manager

Hitachi Performance Monitor

Protect
Hitachi Shadowlmage
Hitachi Thin Image
Hitachi Replication Manager

Hitachi Data Retention Utility
Open Volume Management
Hitachi Storage Navigator
Hitachi Dynamic Link Manager
Server Priority Manager

Analyze
Hitachi Data Center Analytics
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Hitachi Automation Director
Hitachi Remote Replication
Analytics Package
Encryption

OTcyTCTBYIOT

Universal Volume Manager
Global-active device
Nondisruptive migration
Virtual Partition Manager




All-Flash cuctembl VSP F: paclumpeHue nnaTtcopmbl HITACHI

Inspire the Next

F400 M
FMDS: 16 Data, 1 Spare
Cache: 128GB

F400 S F400 L

FMDS: 8 Data, 1 Spare
Cache: 128GB

FMDS: 40 Data, 2 Spare
Cache: 128GB

%; F400 (one tray) % F400 (two tray)

F400 SW Upgrade F400 SW Upgrade
FMD: 8 (1.6TB, 3.2TB, 6.4TB) FMD: 25 (1.6TB, 3.2TB, 6.4TB)
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All-Flash cuctembl VSP F: Tex. xapakTepucTUKU HITACHI

Inspire the Next

VIRTUAL STORAGE PLATFORM (VSP) F SERIES WITH
FLASH MODULE DRIVE DC2

VSP F400 VSP F600 VSP F800

Raw flash capacity 245TB max
Effective flash capacity 490TB (2:1)

Maximum random performance 375,000 IOPS 800,000 IOPS 1,400,000 IOPS

Maximum sequential performance 11GB/s 12GB/sec 24GB/sec
Response time <l ms

Flash module drive types 1.6TB. 3.2TB, 6.4TB

Flash module drive quantity 8 + 1 spare, 16 + 1 spare, 40 + 2 spares

Host ports (8Gb FC) 32

Drive ports 12Gb SAS

Cache 256GB
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Inspire the Next

Apxutektypa FMD moaynewu

4 SAS ports SAS Target Mode
Interface Controller

PCle 2.0 8 lanes PCle 2.0

ARM9 CPU ARM9 CPU To/From DDR >
.
C
ARM9 CPU ARM9 CPU UART, UI2C,
Ethernet
.
C
X16
Flash Controllers
>
X32
Flash PHYs

32 path to flash

128 Flash
memory chips

Chlp

18



FMD v2 vs FMD v1 HITACHI

Inspire the Next

Cat HAF Gen 1 HAF DC2
ategory
1.61TB 3.2TB 1.6TB 3.2TB 6.4TB

Performance 'ﬁ;‘;"m RD 100 KIOPS 150 KIOPS
E?Q;‘"’;"e:‘;? 70 KIOPS 80 KIOPS
f;?afg;‘a' RD 1.0 GB/s 1.5 GB/s
(Szﬁj‘lﬁ‘fa";‘?: WR 0.8 GB/s 1.0 GBI/s

Typical RD [EKB] 0.2ms 0.2ms

Response Time

WR [8K5] 1.4ms 0.1ms

19



FMD V2: BbICTPEE, BbILLE, CUNbHEE! ol e

= 2X Performance Boost

= 2X Capacity increase
— 1.6TB, 3.2TB, 6.4TB

= ASIC embedded Compression
— 1-8:1 Compression Ratio
— Zero Performance Impact

= Compatible with existing Tier-Mix
— Hitachi Dynamic Tiering

OVER PROVISIONING

LZW COMPRESSION

BLDCK ! PAGE MAPPING

HITACHI :

WEAR LEVELLING

ACCELERATED FLASH

ZERC BLOCH COMPRESSION

DATA REFRESH

Flash Management Functions

ENDURAMCE MAMNAGER
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FMD vs SSD: Npoun3sBoguTenbHOCTb l,ﬂpll‘%gl\._!!f

Up to 5x 180000 Up to 3x
80000 More More
Write 1O 150000 Read IO
60000 120000
40000 90000
60000
20000 230000
0 - 0 -
oy
S Q
§> &
& FaN
N & ¢
L A
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FMD vs SSD: EMKocCTb IEJI%?QL

400GB "7
EMKOCTb FMD MOAYINA B 16 PA3 NPEBLILLAET EMKOCTb SSD
ONCKA
76.8 Tb B 2U 96 Tb B 2U

B 8 PA3A BEOJIbLUE TEPABANT HA KOHUT

22



FMD vs SSD: CTouMocCTb HITACHI

Inspire the Next

CTOMMOCTb PELIEHVA HA FMD ~ B 2 PA3A [OELIEBIE PELWEHNA HA SSD

36 x 400GB SSD | 8 x 1.6TB FMD
Usable Capacity (TB) 10.6 10.6
Performance (IOPs) 92.3K 134.7K
Space (Unit) 4U 2U
Price Diff ($) X 0.44*X

* Raid 5, 3+1, 100% Read, 8K. Based on HDS HiPace Performance and capacity estimation tool results. 15.02.2016
23
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NMpenmywectBa Hitachi FMD nll_s,lplle?g\u_!!t

Bbicokasa npounsBoautenbHocTb (8o 4M IOPs)

* BbICcOKasa NfIOTHOCTbL peweHus (o 76TB/2U)

= CoBmecTUMOCTb ¢ rmbpuagHbimu/all-flash maccnBamm Hitachi

. I'Iepep,OBble TeXHONOorma = D,OCTynHaFI CTOMMOCTb

= [IpoBepeHHble BpeMeHeM TEXHOIOrmm



HITACHI
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Hitachi Flash Storage
(HFS A)

®Hitachi Data Systems
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Hitachi Flash Storage (HFS A) HITACHI

Inspire the Next

dnaw pelleHne
Ha4asibHOro ypoBHS

Bbicokas nnoTHOCTb
pasMeLleHns B CTOMKe

[1lpocTOe ynpaBrneHune

OnTMmn3ayma XxpaHeHus
OaHHbIX (Oeayn/cxartne)

EMC Xtrem
PURESTORAGE |
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All-Flash cuctembl HFS A: Tex. xapakTepUCTUKM HITACHI

Inspire the Next

« 2U ons ycTaHOBKW B CTOWKY

« [Ba active/active koHTponnepa (lvy Bridge EP)
Front View

« 60 cnotoB ans ycraHoBkn 2.5 SSD anckos

* PesepsupoBaHune PSU/FAN

» [logaepxka ropsayen 3ameHbl KOMMNOHETOB

Side View
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] HFS A220 HFS A250 HFS A270

Raw Capacity

Effective Capacity

SSDs

Host ports

Cache
Weight

Maximum (max)
Power Consumption

Max IOPS

Average response

times

Max bandwidth

CONFIDENTIAL - For use by Hitachi Data Systems employees and other audiences under NDA only.

16TB
64TB

2U
10x1.6TB

16 x 8Gbps Fibre
Channel (FC)
8 x 16Gbs FC
8 x 40Gbs iSCSI

128GB
74.0 Ibs, 33.6 kg

S570W

700,000
<1 millisecond

4 GB/sec

All-Flash cuctembl HFS A: Tex. xapakTepuCTUKMK

48TB

192TB
2U
30x1.6TB

16 x 8Gbps FC
8 x 16Gbs FC
8 x 40Gbs iSCSI

128GB
80.8 Ibs, 36.7 kg

750W

900,000

<1 millisecond

5 GB/sec

96TB

384TB
2U
60 x1.6TB

16 x 8Gbps FC
8 X 16Gbs FC
8 X 40Gbs iSCSI

256GB
91.0 Ibs, 41.3 kg

880W

1,000,000
<1 millisecond

8 GB/sec

HITACHI

Inspire the Next




All-Flash cuctembl HFS A: paclunpeHue nnatgopmbl HITACHI

Inspire the Next
€

Base Models 2U chassis 2U chassis

TB SSD (16 TB Raw) TB SSD (48 TB Raw)
51TB Effective Capacity 153TB Effective Capacity

2U chassis
TB SSD (96 TB Raw)
307TB Effective Capacity

Capacity
Upgrades

A220 ‘ A250 ‘ A270
A220 — A270

Inline Dedup & Compression
Thin Provisioning 1 SKU pgns 3akasa
QoS

Snapshot

Remote Replication

1 SKU gnsa anrpeunpa

INCLUDED
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HFS Avs ...

4-8X BETTER

Up to 18X BETTER

HITACHI

Inspire the Next

UP TO 2X BETTER

Capacity Density Performance Density Energy Efficiency
60,0 600,0 (lower is better)
25,0
50,0 500,0
20,0
40,0 400,0
15,0
30,0 300,0
20,0 200,0 10,0
10,0 . 100,0 5,0
0,0 - 0,0 - - 010
TB/U (Raw) K-IOPS/U Watts/TB (Raw)
Il HFs A270 I EMC XtremlO (dual x-bricks) " PureStorage //m70*

* Pure Storage only publishes 32KB |0 size performance numbers, this assumes an 800K IOPS at 4k block size, more than doubling their 32K block size performance metric.
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CpaBHeHue Flash pewenuit HDS HITACHI

Category VSP G VSP F HFS A
Hybrid or All-Flash Hybrid All-Flash All-Flash
Max IOPS >4M 1.4M 1M
(G1000) (F800) (A270)
Average data efficiency rates (*) 2:1 2:1 5:1
Max flash capacity (raw) 4,032TB 269TB 96TB
Global Active Device support Yes No No
Storage virtualization support Yes No No
Density TB/U (raw) 20TB/U 20TB/U 48TB/U
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PeweHuna HDS Ha ocHOBe hnaw namMaTn

VSP G All Flash VSP F
» boratbii Habop PyHKUMOHANbHbIX «  ONTMMM3NPOBaHHBIN HaBop
BOSMOXHOCTEM OYHKLIMOHATBbHBLIX BO3MOXXHOCTEN
* [nbpuaHbie n All Flash « OnTMMM3NpoBaHHas LeHa
KOHoMrypaumm @ :__ = ()

BapuaHTbi BapuaHTbI
ncnonb3oBaHns: MCNONb30BaHUA:
*  JloOGble npunoxeHuns . Hi-perfBQ

*  JloOble TpeGoBaHuA
* KnacTtepHble

KoHdurypauum c

. AHanunTuka n
06paboTKka AaHHbIX B
pearbHOM BpeMeHU

HITACHI

Inspire the Next

* Onaw peweHne Ha4yanbHOro
YPOBHS

* Bbicokasi nnoTHOCTb C
pasMeLleHnNsa B CTONKe =

e OnTUMKU3auus XpaHeHus
AaHHbIX (aegyn/cxartue)

E

BapuaHTbl

MCMNONb30BaHUA:

*  BwuptyanbHble cpeabl
VDI pelueHus

RPO/RTO=0 «  Toproebie/6pokepckue * HebGonbwwue B
CHCTEMbI + TecToBble cpeabl Ans
hi-perf peweHumn
HYBRID PERFORMANCE EFFICIENCY / DENSITY
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Cnacubo 3a BHUMaHue!



