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SSD vs HDD : 22F H3}

Spinning SSD
Disk (GB) (GB)

1.9TB
1.2TB 1.2TB
900GB 20GB
600GB 600GB 80GB
00GB
2010 2011 2012 2013 2014
Spinning Disk 4x increase 2x increase 2.3x increase 2.1x increase
12x more data  in SSD sizing in SSD size in SSD size in SSD size
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3.8TB

18TBI

2015
2.x increase
in SSD size

8TB

2016
2.x increase
in SSD size
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—Real World - External Storage Market Share
-

Ext Disk Market Rev ($M)
by Storage Array Type CQ115
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3PAR All Flash 3|2 — Mission Critical Application

— Key references in Enterprise for mission critical applications : DB / ERP / Virtualization / VDI

bey% 2 MO BIot Date # Steps DB(ms) 6.35x Performance Increase
thebest T--=1Tr>1= Acufculzt 8/28~29, 9/1~3 1,218,423 770
DMX September %ff:;% 1,445,696 121 62% TCO Reduction
Cycle
3PAR AFA Enhancement 6.35 x
October 1(1)/13/2:21 1,252,622 136 80% Footprint Reduction
Cycle
- Enhancement 5.65 x
ety | 1,349,413 124 99.9999% High Availability
Cycle
Enhancement 6.19 x
# System/Application AFA Storage Capacity Refer
S elec. Wireless DB & Log System 3PAR 7450c x 2unit 921 TB Linux
P construction. ERP System / Oracle 3PAR 7440c x 1unit 76 TB Unix
D elec. DB System / SQL Consolidation 3PAR 7450 x lunit 15TB Windows
H shopping DB & ERP / Oracle 3PAR 7450c x 2unit 99 TB Unix (Box Mirroring)
K chemical ERP System / Oracle 3PAR 7450 x 1unit 34TB Unix
H stocks Stock Trading System 3PAR 7450c x 1unit 8TB Unix/Linux
K bank Bank VDI 3PAR 7400 x 1 unit 12TB Hypervisor
L chemical Virtualization System Consolidation 3PAR 7540c x lea, 7400 x lunit 90 TB In-house DR
C broadcast DB System Consolidation 3PAR 7440c x 1ea, 7400 x lunit 154 /162 TB Unix/Linux (DR)
W bank Virtualization System Consolidation 3PAR 7450c x 1unit 168 TB Unix/Linux
D shipbuilding ERP System / Oracle 3PAR 7450c x 1lea, 7400c x 1lunit 50/50 TB Unix/Linux (DR)
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Disk Type 300GB 15K SAS 1.92TB SSD 3.84TB SSD }
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HPE Converged Storage Leadership

All-Flash Storage Array

és ﬂ’tl’;!"(,."7
N 2)
2 2
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NGE F AGE M % § ‘_7"

Midrgnge Enterprise Midrange Array Flash Memory Storage Array High End Array 66FST (ﬁ
Best-in-Class Hybrid Stlorage Array Best-in-Class Recommended Best-in-Class
HPE 3PAR StoreServ 20000 Best-in-Class HPE 3PAR StoreServ 7000 HPE 3PAR StoreServ 7450 HPE 3PAR StoreServ 10800
HPE 3PAR StoreServ
7200c

Infoworld
Technology of the Year
HPE 3PAR StoreServ 20850
Gartner
Gartner Solid State Array

HPE 3PAR StoreServ 7400
Gartner Gartner Gartner
Gartner 2015 Magic Quadrant for 2015 Gartner Critical 2015 Gartner Critical Gartner Critical Systems Capabilities
Magic Quadrant General Purpose Storage Systems Capabilities Systems Capabilities #1 Solid State Arrays RAS,
Leaders Quadrant Quadrant #1 Mid Range in ALL 6 Use Cases Top 3 High End Overall Use Case
HPE 3PAR StoreServ 7450c #2in Leaders Quadrant HPE 3PAR StoreServ HPE 3PAR StoreServ
HPE3PAR StoreServ
STORAGE
MAGAZINE
PRODUCTS
OF THE YEAR 2014

Multi-tenancy, & Security Use Cases
HPE 3PAR StoreServ 7450

Software Defined Storage

A #1 Market Leader*

HPE, $100M, 37%
Storage Magazine #1 Midrange

7. HPE StoreVirtual
Wikibon
Storage Array Vendor
- HPE 3PAR StoreServ 7000
Gartner

Storage Magazine #1 All Flash
Storage Array Vendor
HPE 3PAR StoreServ 7450

*Wikibon Server SAN Research Project 2014

Gartner Deduplication
Backup Target Appliances
Magic Quadrant

STORAGE
MAGAZINE
PRODUCTS
s
Ur Zpp\
Leaders Quadrant Dedupe /Backup Appliance
HPE StoreOnce

OF THE YEAR 2014
v

> Dedupe /Backup Appliance
Best-in-Class Ranked Excellent

HPE StoreOnce 6500

Storage Magazine
HPE StoreOnce 4900

#1 Backup Hardware
HPE StoreOnce 6500



IDC MatketScape WW AFA Vendor Assessment, Dec 2015

IDC MarketScape Storage Server Market

| BM Fs HPE 7450c

SolidFire | —
ure fim |

Violin FSP 0 ° Kaminario

Capabilities

JlS/I2ZEW/NS/H|E
T EEZP|Q/R&DH|E & C}Ast

Strategies

Source: IDC. 2015



$ Millions

WW Total Disk Storage Systems Market, 2015 Q2
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USHA| &S Hie] HP: AFA 551% Y/Y growth and 5.9x Faster than AFA market

Revenue
1431 .
1317 S\i .
[l
o 1002 5—8
<
712 /%
-28.9
-40
EMC HP DELL IBM NetApp
BEAYEE%) -4 8.7 -2.9 -289  -19.6
HP Dell IBM NetApp

m2014Q2 m2015Q2

Source : IDC Worldwide Quarterly Disk Storage System Tracker, September 3, 2015



2015-16 DCIG 417 #1°] Flash Storage

28LH2| Flash Storage & Ct4=2| Flash M2 HIEE M| X| 1L #1, #201] 2K
(29 HZ Major Vendor #1)

OVERALL RANKINGS
Products Listed Alphabefically in Each Category
600D Dell Fquall ogic PSE2103
HP 3PAR StoreSery 20000 Series FUAITSU Storage ETERNUS DX200F
iXeystens TrueMAS 750 TrusHash
HP PR StoreSary 7000c Seriss Kaminario K2 All-Hash Storage Array
RE Nimbus Data Gemini Series
EMES Oracle F$1-2
AMI StorTrends 3800i Series Pure Slorage FA-400 Seres
SolidFre SF Senes
Dell Compellent SCB000 Violin Memary Viclin 7000 Flash Storage Platform Series
Hitachi Data Systems HUS VM - S ——
|BM FazhSystem Vao0 EMC VNXe3200 Unified All-Flash Armay
Pure Storage FlashAmay/m Series EMC Xireml) X-Brick
. . . Huawsi OceanStor 18800F
Tegile IntelliFlash T3000 Series IBM FlashSystem 900
Netipp EF-Series

Viclin Memory Viclin 6100 Series
Viclin Memory Viclin 6264
Vialin Memary Windows Hash Array

X-10 Technologies ISE B60 G3 All Flash Array
—
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HP 3PAR 2}2I ¢ @

| | - 20850/20840
Polymorphic Simplicity @
chlst & o7 A

. 8fLt9| Os

A « S}LIQ| User Interface
SFLtO| Tier-1 Feature Set

When Performance matters

20850 with up to 3.2 mio IOPS @ <1 ms latency

20450 with up to 1.6 mio IOPS @ <1 ms latency
8450 with up > 1 mio IOPS @ <1 ms latency

8400

When Scale matters
20800 with up to 6 PiB raw capacity

When Value 8440 with up to 3 PiB raw capacity

’ matters
Hewlett Packard 8200 AFA starting
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HP 3PAR Family

—b-- l

Same 0S, Management Console and Software Features |

_

ControllerNodes 2 2-4 2-4 2-4 2-4 2-8
4-12 4-24 4-24 4-24 0-80 0-160 0-160
0-4 0-8 0-8 0-8 0-40 0-80 0-80
0-8 0-16 0-16 0-16 NA NA NA
0-4 0-8 0-8 0-8 0-24 0-48 0-48
2 2-4 2-4 2-4 2-4 2-8 2-8
' GBs Cache per node-pair / per system 64/ 64 64 /128 192/ 384 192/384  900/1800  450/1800 900 /3600
| GBs Flash Cache per Node-Pair / per system  768/768 768/ 1500 NA  1500/3000 NA  8000/32000 NA
| Drives per StoreServarray  8-240 8576 8- 480 8- 960 8-512  8-1920  8-1024
SSD yes yes yes yes yes yes yes
15k SAS yes yes NA yes NA yes NA
10k SAS yes yes NA yes NA yes NA
7.2k NL SAS yes yes NA yes NA yes NA
MaxSSDperStoreserv 120 240 480 480 512 1024 1024
- Raw Capacity (TiB) 750 2400 1843 3000 1966 6000 3932
320'000 650'000  >1'000'000  >1'000'000  1'600'000  >2'500'000  3'200'000
10 20 24 24 38 75 75

”I‘
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HP 3PAR 2}l ASIC ZE M| A

HP 3PAR 2EE2|X|= SIEL 0] 7|HIe] M 10X 2| E 2Tt ASICE AI2510, =2 M| AQ| £ 0Tt O|E5|= HHAlO]

M22 F=2| oF7|HMKE Sdll 2E2|%|9

Other :

RAID Rebuilds
Snapshots
Thin Reclamation
Sub-LUN Tiering

Processor

co=2 T

Only

Data Deduplication

Mixed Workload

Thin Provisioning
Replication
RAID Calculations
Inter-Node & Cache 10

M= :I.EH§|. 'ﬂ-LI El‘.

HP 3PAR : Processor + ASIC

RAID Rebuilds
Snapshots

Thin Reclamation @
Sub-LUN Tiering

Data Deduplication '@
Mixed Workload '@
Thin Provisioning

Replication
RAID Calculations @
Inter-Node & Cache IO @

= CPUO|| oSt B E

3. HDD &0 Al sw 7|t

—_ =
1. SW Ao A0 [HE Z2 M A0 4= 3 50 Y7

2. MZ9| 7|5 #+32 AEE[X| CPUQ| BIE UM

N5 28 e Hy uy
A
SR

GlAto 2 oIt AER|X| A5 Ko

= ASICO|| oISt TH|E Z2 N A EL x4 3}
1. Hardware 7|2t2| RAID A&+ 2 4=38
2. Cluster”|2t9| Host & Disk Data &
3. Zero Detect M| 22 2 Hardware 7|8t2| Thin A5 kA
4. M2 CtE EFY Q| 100]| CHSt 22| 7Hs (Mixed /O control)




Automat
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RI Rl R5 R6 RL R5 R5
¢tional Controllers
RAID5S Set RAID1 RAID6 Set

RAID1 Set

RAIDS Set

ot It e et o e e et e o o et
... LuNO LUN 2 .
L 4 L L 1 1 1 1 1 1 1 1 J

ed Wide Striping 7+

EEIXI -

Sf 2 4F Architecture

Wide Strlp
Thin/FAT 3+ &

o] HEZl
x5 &

;%r%

RI R1 R5 R6 R6 RI1
3PAR StoreServ Controllers

— .
SRR AR R

Physical Disks
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1 7k Architecture
Cache, Controller Z0f A0 = Cache O|=3} — Persistent Write-Cache 7| =

Legacy Controller Architecture 3PAR 4-Node Architecture

Writgseache .
Write-Cache stays on

thanks to redistribution

Write-Cache off for data security

Traditional Write-Cache Mirroring Persistent Write-Cache Mirroring
* Dual Controller -Z0|M Controller 20l A * No write-thru mode - X| X0l 52| |X|
* Write back mode =& Write-thru mode 2 X/ & 1718, 185 MH|A AR =N
50% Of/ofol FZ 3t 45 xfof 2ty 3PAR StoreServ 8400, 8440, 8450

: Dual Controller 29/ 2+7 3PAR StoreServ 20800, 20850

Enterprise



HP 3PAR 6-Nines Guarantee

71 QS AEE|X| A AR

Reduce business risk with 99.9999% data availability — guaranteed!” AHA XX ‘%\h‘

HP 3PAR StoreServ 20000, 8000 A|2| =& 99.9999%

EEot B E 4+ node A| 2R HE A e

71880 mE Ak Ch=2 EfY

99% 3 15A| 2t 36&
99.9% 8A|ZtH 452
99.99% 528 36X

99.999% 58 15X
99.9999% 32%

ubject to customer qualification and compliance with the Get 6-Nines Guarantee Terms and Conditions
—
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Inline 35 MA 7|5 -4:1~10:1

~MEI HEY BT

Proven Gen4 ASIC enables inline deduplication

« A L9l Hardware 7|t In-line & M| A

&RH

True inline deduplication — X}Z processing i 0001100 0001100

At SSHA

Thin Reclaim 7|

=
o
Free- 2E2| H| &

0001100
Only unique
data is written
to disk
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HP, 7| &

9| B E Storage Function=

X3 35l= All Flash

3PAR 8450 Operatlng System Suite * Virtual SP

* SmartStart

f i = EE\\‘ + System Tuner
TR « Host Explorer
|D {7 ) @ ' - Multi Path 10 SW
; -._ » VSS Provider
\ .' / « Rapid Provisioning

» Autonomic Groups

Replication Suite
* Virtual Copy (VC)
* Remote Copy (RC) @ @
* Peer Persistence

Application Suite for VMware

Data Optimization Suite

* Priority Optimization
* Dynamic Optimization
» Adaptive Optimization

* Peer Motion

E- ‘ii:li;'-

Application Suite for Oracle

* Recovery Manager * Recovery * Recovery * Recovery
_____ for vSphere Manager Manager = Manager
* VASA for Oracle for Hyper-V for MS SQL

» vCenter plug-in
» vSphere Host Explorer

* Online Import license (180 days)

Application Suite for Hyper-V

» Autonomic Replication Groups
» Scheduler
« LDAP Support
» Access Guard
» Autonomic Rebalance
* Host Personas
* Persistent Cache
 Persistent Ports
* SMI-S

Security Suite

B

¢ Virtual Domains
* Virtual Lock

» VSS provider

* 3PAR OS Administration Tools
(CLI client, SNMP)
* Web Services API
* Management Console
* Thin Provisioning
» Thin Copy Reclamation
» Thin Persistence
» Thin Conversion
* Full Copy

Reporting Suite

Bm

» System Reporter
* 3PARInfo

Application Suite for MS SQL  Application Suite for MS Exchange

* Recovery
Manager
for MS Exchange
» VSS Provider

—
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Thin Deduplication and Thin Clones will be available as part of Operating System.



HP 3PAR NAS &84

3PAR File 3PAR File StoreEasy
Persona Software Controller

© O
S O
>
© 0
T Qo
S
o V)
9_'
c =
)

Primary Storage Stand-alone

- HEOIHW ER 8i& (aEd=03h « 2QF GwW oo W « Windows Storage Server 2012 &xj
+ S Controller LH SAN/NAS SA| X|& + Windows Storage Server 2012 &xj « Proliant M ES1EO 2 9538t
+ Adaptive Flash Cache & §%t cache + Network Adapter & Memory &% =52 e
&g 7ts « F7LHw 810] Virus Scan 7|5 M3 - BEHAH SR M
- NDMP 7|5 H|Z - Proliant M BHEo = oj%8ln * F7HHW 810] Virus Scan 7|5 M
« 3PARLHIFE 715 M3 (5H, ¥=3} =42 & + Enclosure #7I& &% &% &%
Tiering, Thin provisioning ) + Windows 230l X3} + Windows client2} £ =%t
+ Linux 7|8t 0s « Z2XH A, Cluster 7|5 EH

—
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VI. Summary
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3PARE SSDE O|&t 8o 2 X|&

—Arun Taneja in the August 2014 edition of the TechTarget Storage Magazine

7| E2] HDD 7|tke| CIxtQl 2EE|X|S 2 Moz JME A
Flash Array&§2 Flo{t 458 HE& + RS LILL Flash=

. 3PAR 2 E2|X| &= 7| &9| Storage Architecture®|

M I} All-Flashe] 8T AlSHE B E QtEst= QUSH
AR

rom hard drive media,; 1t pertorms difterently, fails ditferently and 1s manageo
differently. Modifying existing controllers only goes so far. To extract every bit of
performance from flash requires new thinking that generally comes from starting
the design from scratch. ...
| have seen one exception: the Hewlett-Packard 3PAR StoreServ 7450 all-flash array
performs like a specially designed all-flash array because of the custom ASIC
inside the 3PAR system.
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Why HP 3PAR?

> el 35 Td

» 60~80% H|E HZ
»HE NAS ZH| 22HQ
> 99.9999% 727
» SSD 5 Warranty

meleh /X 3 g

» B E JobOf CHSH 2|
U BLEHF
GUI/CLI 24 X &

» XISSHEl sw 7| s

» ROt A2 Tig

nnnnnn

Single Vendor

» MH/AEZ|X/Y E
$A/MH A BE KIS

» End-to-End
olma} 34 HI

7) CloudSystem 3 party integration
vmware' ‘ redhat
n - Microsoft %SE

nnnnnnnnn

Ve .~ ) HP OneView
ponel)] e mmca Qe RESTful APIs Message Bus
\§ - o
—
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