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Source: Source: IDC Worldwide Quarterly Server Tracker 2Q18,

September 2018 Market share on a global level for HPE includes
New H3C Group. All data points are worldwide
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Source: IDC Worldwide Quarterly Enterprise Storage Tracker 2Q18,
September 2018. Market share on a global level for HPE includes
New H3C Group All data points are worldwide

1: HPE Blog: Market Share and the Tale of Two Strategies
HPE CEO - Mar 2018 https://news hpe com/market-share-and-the-tale-of-two-strategies/
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As of November 2018, for the complete and latest Leadership
by the numbers presentation see https://hpe.seismic.com/c/b5cbb5
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HPE Primera Storage M= 7|0|=

HPE Primera Storage 600 A|2|=

Mission Critical 43S /st 671X| MEH
All Flash Primera A670

All Flash Primera A650

All Flash Primera A630
Converged Flash Primera C670

Converged Flash Primera C650

Converged Flash Primera C630
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QS AIE{I2t0|= 7|Hto] AEE|X| ESMECE 2S5HO| JILIER T 49| ZXE B ¥ 2N Q72 2o

LT i8I §28HS 100% MSsk= |

SZFI=E MA|EIRELICE
Primera 670

4 Nodes in 4U 16 NVMe/SAS slots

Primera 650
4 Nodes in 4U 16 NVMe/SAS slots

Primera 630
2 Nodes in 2U 8 NVMe/SAS slots
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All-Active Architecture
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Timeless Storage
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Composable System

Composable System (Synergy)x} SAN-Less (Flat SAN) HZZ2 H|E Z|As}t

100% Availability Guarantee

DE QapM oS 27156t 2 SEHS |7 (App-Aware Resiliency)

Extreme Scalability

20 Y2)|0|=7t 7HsSH Multinode Architecture - Add Node, Model Change

Hybrid Cloud Mobility
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Converged Flash Array

All Flash Array

C630 C650 C670 A630 A650 A670
TAEHR EF D5 SUStFirmware, 715, 2| 24, ¥4 SX| AZEQ 0 X3 (ZE LINE-UP 7+2| DR 715)
Controller Nodes 2 2~4 2~4 2 2~4 2~4
CPU (Max Core) 2 (20 core) 4 ~ 8 (80 core) 4 ~ 8 (160 core) 2 (20 core) 4 ~ 8 (80 core) 4 ~ 8 (160 core)
Controller Cache (GB) 256 512 ~1TB 1~2TB or 2~4TB 256 512 ~1TB 1~2TB or 2~4TB
ASICs w/Thin built-in 2 8~16 8~16 2 8~16 8~16
Opt. 16G FC Port
Op SZGFCPorS 0-16 0-48 0-48 0-16 0-48 0-48
OpT. 10 ZSGbOI";SCSI 0-16 0-48 0-48 0-16 0-48 0-48
OpT. 10/ZSGbe:E h 0-16 0-48 0-48 0-16 0-48 0-48
1. e Ethernet
Bp'l | /IP106b RC 0-16 0-48 0-48 0-16 0-48 0-48
ulft-in N 2 4 4 2 4 4
Ports
File Controller Nodes 2-8 2-8 2-8 2-8 2-8 2-8
File Controller Cache,
/ 32GB 32GB 32GB 32GB 32GB 32GB
Node
144 384 576 144 384 576
Max Drives
240 576 940 NA NA NA
RAID Level Raid 6, HA Cage & HA Mag (4D2P ~ 10D2P)
IR s WSS (Z&, Snapshob), =X (S71/HIS7D, FET AEZ|X| 0|FS, QoS, Thin, ESX|H/YSE, Ysst &
SSD 1.92TB 1.92TB 1.92TB 1.92TB 1.92TB 1.92TB
3.84TB 3.84TB 3.84TB 3.84TB 3.84TB 3.84TB
Drive Types 7.68TB 7.68TB 7.68TB 7.68TB 7.68TB 7.68TB
15.36TB 15.36TB 15.36TB 15.36TB 15.36TB 15.36TB
HDD 2.4TB 10K 2.4TB 10K 2.4TB 10K
NA NA NA
8TB 7.2K 8TB 7.2K 8TB 7.2K
Citrix® XenServer® | HP-UX® | IBM® AIX® | Microsoft® Windows® Server, including Microsoft® Hyper-VTM
X1 0S OpenVMS | Oracle® Linux® (UEK and RHEL compatible kernels) | Oracle® Solaris | VMware vSphereTM

Red Hat® Enterprise Linux® | Red Hat® Enterprise Virtualization
SUSE® Linux Enterprise | SUSE® Linux Virtualization | IBM Virtualization Oracle VM

OlEll OlEll 27 K2 2 Xeon Inside= 0|2 Z/F= J[EF Z7I0{A QIR fE= 1 KIS|AR] AEILICE
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HPE 3PAR StoreServ Storage A|2|X
O|=22IX| ~ SIO[RIE, Sl0[HE|= ~ SZ2HA| 782 HY 2RIFCE XEsHH S5, I, @ENE 40|

7ts¢t Hybrid IT AEZ|X] X1|n°'L|I:}_

Polymorphic Simplicity 3tLt2| O}7 |ElX| — SZ2u} IiUS SA|0f

When Performance Matters
| 8450/9450/20850 |

When Scale Matters
| 8440/20800/20840 |

F 2 Flash &5} 7| XY

A . T 05/9K QlEfT0jA

When Value Matters
| 8200/8400 |

HPE 3PAR StoreServ Storage'= 94=0| [T T7} 7 |ZHS0f|A| QIAET QU&L|Ct

#1

Gartner
Gartner Solid State Array Flash Memory Storage Array Midrange Array Midrange Enterprise
Magic Quadrant Recommended Best-in-Class Hybrid Storage Array
Best-in-Class

#1 Challenger

TORAGE

WAGAZINE —
PRODUCTS = ID(
OF THE YEAR 2014 ——
Analyze the Future
High-End Array Storage Magazine #1 2014 PC World IDC MarketScape:
Best-in-Class All Flash Storage Array Vendor HPE 3PAR StoreServ 2015/16 AFA 3PAR StoreServ

Best Storage Media HDD 7450c on top
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Xl 22| CPU Gen5 ASIC

S{AE ZHH HE Sl

ASIC 7t 2fetSF Bandwidth: 4.0GB/s
& 224GB/s2| U= 2{|Q] Bandwidth

H= XOR Raid &4t
LEF 14 DMA ATl - 16% &5 2

ASICS E3t A|AH! 7| 25}

S5 - 2 DMAAIZION A= SHA256 AITIS St Of hE &5 24
Ezl
l:i

E2E DIF - DMA 2IZIS S35l T10-DIF MAM/AEZ/HA 7S,
8B-Aligned Transactions

EZHo|H ZHHSH UIS Sall ZLIEZIRE 2|ZE7IX] ZHHsHH|!

HPE 3PAR
StoreServ

Storage

1712 M: Full Mesh 0O}7 |Ellx]

Z|Al Trend?! Scale-Out 7|Ht9]| High-End Storage Architecture
Traditional Modular Storage

-

{245t H|, Active/Passive TE= Active/Optimized
..5HX|2F Dual-Controller= 7421} SFEFA0| BHA| { '

B =no, sl sz sy, 22D oA
S c o=
Ll =

FII2 8 2840 ZHEst #amix|

HPE 3PAR StoreServ Storage
Architecture

=

Traditional Monolithic Storage

, OF é‘,’g 12|11 Active-Active...
Totw, HiMD, oy £&

Priority Optimization: QoS

=2 ofE2|AH|o[Mofl izt 45 Y

HIMI =21 SAN 73t ofZ2to|HA0M Bl 7t

Elastic Resoure Pool for Data Center Agility

60PB. 15.2M IOPS

3 ol Z2i2 S8t AaEe ey

« 4IHO| 3PAR AER|X| £ 75
 Z|119| Thin E|2=2X|2t ASIC 7|gHe]
StERof 7k&3t

< %7} Ql200] W gl ZiHst 14T 2

oer

C|0|E{ MIE{ Zt Fail Over: Peer Persistence

< 20H0] AERIXIS 2t SAE =
S2AE SA| B, AE2|X]
ool st M2 TR 715 FE

< 7hasst CIOIE] ME{] 7K A BHAY

o T B0l met LE, 502
Failover7| 7Fs8tH 0| Z51X| 26t
AE2|X| Down Al0ll = AMH|A |X| 7ts

- OE2/701M 2{|#ol 10 Hof 7|5 S ; %k
Dash Board Smart Search Reporter . =9 o0 st A BE Appl*1
= g 10000 IOPS
= = oLt AER|X| KR 22| *
006:=0= e s
D= G e ppl 2
- = - - - TENANT #1 10000 IOPS
—— —_— = = = QoS enabled sscrovercommited **
o 0 T © 10000 Appl3
- 8000 ; 10'000 IOPS
g 6'000
Identify Collect Report S 4000 E 4 o:‘ :*
Tx| AE2|X| Eoll cHEt T AlAR ol cht dat AlAs 71 Ma % 2000 T BN e
E5 DLEE o M, = Lol chst HE| Cst & o| Time s"’;fs;:’ Optimization |  No over-commitment
Search 7ts View M3
=1 A . . = A
AER|X| 7Hetst £544: Peer Motion 2HStDR E2M

3PAR T HMIZ0 2X S5t DRE2M XMIZ (Sync/Async)
200001+ 8000 Al2|= 7t DR 74 7K

Synchronous 0 PRO, Local Distance

I

Synchronous Long Dictance 3 Data Center Replication

with O Data Loss.

|

NEW: Asynchronous Streaming Best of both Worlds with RPOs over

Extended Distances in seconds

|

Asynchronous Periodic Extended Distance Solutions

with Minimal RPO

|

HPE 3PAR

StoreServ

oto|2ilo[ 2 E: Online Import

=2 ofE2|AH|o[Mofl izt 45 Y

Z|29| Downtime2 £/3t CHfBt Migration 2
HDS VSP EMC
DMX&VNX
Ol
HPE 3PAR
EVA

Onlng

HPE 3PAR StoreServ Storage
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e
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=Z9| MS HPE 3PAR StoreServ All Flash Storage
EEEDQ | A

When Performance Matter - FlashOl| Z[&SEl 07 [HIXE S5t 22U0| M= =AM

o
b
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%

Sto[2= All Flash Array AFA Z|Zto| M SHEEA 99.9999% JHE|
HPE 3PAR StoreServ Storage 9450/20850
7

" Industry's 1st E

Industry’s 1st %
3,800,000 iops 99.9999%
under 1ms tatency

* Flashof] Z|X2}= « CHQL AJAE Z|C 4PB « Scale-Out 7|gt]

Cache Y112|Z HEH S (E2R7 0/&) Active-Active A
« 3,800,000 IOPS w/0.7ms « Peer Motion & Al o« .= ZHO|O|E 2RE Ssi
« SIEY0] 7]Hte] 4o HES Z|i 16PB Holl Al Hs It 24

Thin Deduplication SIS

HEES « 7| 2|1 8% 3.84TB
* 3PAR 8450 SPC-1 MLC SSD Efx{

32185 545,164 I0PS
3PAR 20850 SPC-2
S2UMS 62,844.45 MBPS

Z|Z9| All Flash Array Foft Al o FojLt dS
HPE 3PAR StoreServ Storage 8450
3,200,000+|0PS* 75GB/s Bandwidth
<lms Latency* 12Gb/s Backend
3.6TB Cache 16Gb/s FC HBA
NEW NEW
8450 9450 20850
HEEY 2-4 2-4 2-8
Gen5 ASICs 2-4 4-8 4-16
SAE /O 16Gb FC, 10Gb iSCSI/FCoE, 1GbE/10GbE
XI$ RAID 0,1,56
2HE Cache 192 - 384GiB 448 - 896GiB 896 - 3,584GiB
SAE ZE £ 12 -24HE 0-80ZE 0-160%2E
X =Ezto|l= 400GB, 1.92TB, 3.84TB, 7.68TB, 15.36TB
E|CH 22F 48071/3,351TiB 5767H/6,000TiB 1,1527}/8,043TiB
M 1,000,000 IOPS 2,000,000 IOPS 3,800,000 IOPS
@ <1ms @ <1ms @ <1ms
Replication 7|5 Full Copy (LHE=2XD/Virtual Copy (AHARD

Remote Copy (7{2] £|: Sync/Async X|&)
Peer Persistence (5T AE2|X| 0|F3SH

X 2 HK| Citrix® XenServer® | HPE-UX® | IBM® AIX®
Microsoft® Windows® Server, including Microsoft® Hyper-V™ VMS | Open VMS
Oracle® Linux® (UEK and RHEL compatible kernels) | Oracle® Solaris
Red Hat® Enterprise Linux® | Red Hat® Enterprise Virtualization
SUSE® Linux Enterprise | Ubuntu | VMware vSphere™
A IS Thin Provisioning, Tiering, NFS, SMB, FTP/FTPS, NDMP REST API, QoS (I0PS, Throughput,

Latency), Volume/RAID conversion, Z2H|7{/Z, He|HHE, 253}
RMC (Software-less B#2), Smart SAN (XF= SAN T2AD, Peer Motion (AEZ|X|7HH|O|E] 0|S)

12 QI QI 270, M2 X Xeon Inside= 0|= H/HE= 7[EH=710(A QI = T XtSAte] SELICE



HPE 3PAR StoreServ Storage Flash H|3=2X]|

Flashe| &s0| Sthzt =5 EA1E oF7 [HIXt A 4l gy

= o=l LSS

A %= St=9|0] 7|42 Adaptive Data Reduction (U=+S2X|7)

HZE (Thin+ADR)

20K AIAEIS| ZHAIOIA AL 7Hs
folojoy Meixio= Mg Jks

X

&3 % ssMCof| LigE 22 HiS

M5 X3} 2l0] TCOS
B2 4 YE
A AlAHO]

=848 #=xs3t

@ L 4 @
=I
s -
Q se —~mEm (1T}
. L} L}
HE Zx| SEHA @D o @ ololg] mjz
HZ olzfol x|74 S5 HolE XMy x| HlolEf7} AiXlohs 32 A od2f Ho|x|= & T

Express Indexing g 4 Express Scan
3PAR ASICOl|A E - U cPuoilM

oilE} cil0]E] 7158t E o QERNE AR

SSDQ| TH H 2k Multi-Tenant 1/0 Processing

3717t 2 1/0= SSDO|| Z|XSHE1/0 37121 32KB 052 ZIHA &2

B B =
[l e

[Tl i

Flash Bakend
HPE 3PAR

128KB

32KB
32KB
32KB
32KB

SSDQ| ZH& Zt8}: Adaptive Read/Write

JHE 1/0 =710} 2= Caching@ 2 O L2 1/0 X217t 7K

20
g I g I 3 I Write 1/0
[ ac | e | [ ek |
Cache
o o E 16KB pages
& ¥ & *Extra bytes for DIF
< o 3

Flash Bakend

HPE 3PAR

S0jct SSD 4% U 71 4 B Z2Y

719 234 3PARS| E|0{t SSD X2| 7|2 HIEeZ §t
= T ERIQISSD +H HE

HPE SSD

Internal Fixed

Internal Fixed

Overprovisioning Overprovisioning

Spare Space Adaptive Spares

Combined
Overprovisioned
User Data and
Spare Chunklet
Space

Overprovisioned
User Data Space

ro
e

1l
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HPE 3PAR StoreServ Storage 20800/20840
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When Scale Matter - Z|112| M

%|119] 3loAN=E AEE|X|

HPE 3PAR StoreServ Storage

20800/20840

Industry’s 1st %
3,800,000 iors

under 1ms tatency

« 3,800,000 IOPS <1ms
Latency

Thin Provisioning

- 51| ABO|A L
Hgel M5

« SIEQI0] 7[Hte] S=R|A,

2200 2T
QEHE AE2|X|}K|
SiLe| OF7 [ElIX] 2fofl A
PYED

« TRl A|AE! E|C§ 15PB
3%t (Usable 7|&)
Peer Motion & A|
40 S, Z|cH 60PB
813t 715 (Usable 712) - 8211} Mso| EEATIX|
SAl0ll =

HPE 3PAR StoreServ Storage 20000 A|2|= L& 714

HEEZ LE

weol e
(1 Management, 110GbE RCIP, 1 Service Port)

Power

OfRE|

(E210|EE SASEE  SAER 16G FC, 10G iSCSI/FCoE, 10G NIC)

20800 20840
HEE2 2-8
Gen5 ASICs 4-16
SAE /O 16Gb FC, 10Gb iSCSI/FCOE, 1GbE/10GbE
X|2! RAID 01,56
2L Cache 640 - 2,560GiB 896 - 3,584GiB
ZajA| FHAl 8-32TiB 8- 48TiB

0-160ZE

—éAE IE _)'\_

pabR=r-10]1=8

SSD: 400GB, 1.92TB, 3.84TB, 7.68TB, 15.36TB
SAS: 300GB 15K, 600GB 15K, 600GB 10K, 1.2TB 10K, 1.8TB 10K
NL SAS: 1TB 7.2K, 2TB 7.2K, 4TB 7.2K, 6 TB 7.2K, 8TB 7.2K

Z|ti 8% RAW)

1,9207l/6,000TiB (SSD 1,0247H X|&D

C
gs

3,800,000 IOPS @ <1ms

Replication 7|5

Full Copy (LHEEA])/Virtual Copy (AHAD
Remote Copy (RI7{2| 2X: Sync/Async X|&)

X 2% x|

Citrix® XenServer® | HPE-UX® | IBM® AIX®
Microsoft® Windows® Server, including Microsoft® Hyper-V™ VMS | Open VMS
Oracle® Linux® (UEK and RHEL compatible kernels) | Oracle® Solaris
Red Hat® Enferprise Linux® | Red Hat® Enterprise Virtualization
SUSE® Linux Enterprise | Ubuntu | VMware vSphere™
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HPE 3PAR StoreServ Storage 8000 A|2|= AEZ|X|

When Value Matter - IE{Z2}0| = Ms1} 7|52 0|=E|QIX| AEZ| XA

QllE{=Z2lo|= O|=[2IX]| =2 z|2o| M
HPE 3PAR StoreServ Storage

8200/8400/8440
% o

Industry’s 1st % Industry’s 1st E

1,000,000 iors 99.9999%

under 1ms tatency

99.9999% OFXA

olr

o X 10| AHION LIR= « Scale-Out 7|Ht2|
2|49 Hs Active-Active A1
« 1,000,000 IOPS <1ms - = 7HO|O|E 3RS
Latency 7|Hto= Tof Al 85 FE
« SIEQIO] 7|Ete] Z=ER|A, Z|Ast - 820t M50 S MK
SAloll g4

Thin Provisioning

HPE 3PAR StoreServ Storage 8000 A|2|= & 71

L |
P | I
MFG 2&Z2E SajAg| 213 me | 126bSAS EE 1GbE OHL|X|HE/
== _ gREjm ZE
HBA &% L= AEH LED 16Gb FC IE.
8200 8400 8440
ZHEED 2 2-4
Gen5 ASICs 2 2-4
SAE /O 16Gb FC, 10Gb iSCSI/FCoE, 1GbE/10GbE
X|® RAID 0,156
2HE Cache 64GiB 64 -128GiB 192 - 384GiB
EaljA| Cache 768GiB 768 - 1,536GiB 4,000 - 8,000GiB
SAE ZE 3 12ZE 12 -24 HE
X|¢ =atol|e. SSD: 400GB, 1.92TB, 3.84TB, 7.68TB, 15.36TB
SAS: 300GB 15K, 600GB 15K, 600GB 10K, 1.2TB 10K, 1.8TB 10K
NL SAS: 1TB 7.2K, 2TB 7.2K, 4TB 7.2K, 6TB 7.2K, 8TB 7.2K
_ _ 2407H/1,000TiB 57674/2,400TiB 9607H/4,000TiB
3 Al Zl) 8%
(SSD 1207H) (SSD 2407H) (SSD 4807
NS 320,000 IOPS @ <1ms 650,000 IOPS @ <1ms 1,000,000 IOPS @ <1ms
Replication 7|5 Full Copy (L= X/ Virtual Copy (AHAD
Remote Copy (27{2| £X: Sync/Async X|2)

X3 29 i Citrix® XenServer® | HPE-UX® | IBM® AIX®

Microsoft® Windows® Server, including Microsoft® Hyper-V™ VMS | Open VMS
Oracle® Linux® (UEK and RHEL compatible kernels) | Oracle® Solaris
Red Hat® Enterprise Linux® | Red Hat® Enterprise Virtualization
SUSE® Linux Enterprise | Ubuntu | VMware vSphere™
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HPE 3PAR StoreServ Storage File Service ZE

XEO
PLATINUM
inside”

TZHo| EAMo]| Z|XSHEI NAS &2M K2

HPE 3PAR StoreServ Storage
File Persona Software 2|=A 7|Ht mj! A|AE

SMB NFS REST

o

81 1w gl g E

| ONE Management Experience |

| ONE Shared Capacity Pool |

| ONE Proven, 1-Tier OS Design |

Efficient | Effortless | Bulletproof

HPE 3PAR StoreServ Storage
File Controller 1= 7|4t T AJAH)

HPE 3PAR StoreServ Storage
oY HEEE £t 1y

« Truly Converged
Ho| 5t=9l0] glo] 2foj|MA o=
ol AAR 018 7k

- hst S5 2l
HPE 3PAR StoreServ Storage SSMCE &t £21}
nh SA| E2| 2 5850l 82 g
- ghs5t obxiA 7|g
Sync/Async 7F=sSt DR 2 AHA S

L= =H 71s Iﬂa

»Windows Storage Server 2012R2/2016
A= 7|8t S2to|lEt QIS SEH

«8&0f %= stEdo 7+
R0l wat cPu H HiRE| £t 7ts
(Ij HES2 HEHA 3))

Efficient Bullet Proof Effortless
HPE 3PAR StoreServ IHY ERR| 2M|IA KIof Ztst
Storage?} H=6t F8X 0l Encryption 7|5 e Z2H|xK'E
2|2 E35t TCO MY 2201 A= gl 222 el
16 QIel, O1E 271, |2 2 Xeon Inside= OI= Y/E= 7[EF Z710f|A] QIR S= 11 RiS|AtR| AEQILICE



HPE 3PAR StoreServ Storage I}2! A{H|A AJQ¥

XEON'
PLATINUM
inside”

ZatojolE Sx

o

=

9| NAS &M X2

HPE 3PAR StoreServ Storage File Persona Software

Oy AE|X| 22

- CH{ 256TB, A|AR! 1,024TB &% 7+s

I A|AHI/FPG: TIUZ2H| MY 12

- 64TB per FPG & 16 FPG (\-=H|0{E), 128TB per FPG & 16 FPG (\=EHO{EhH
-3.3.1MU5

-16 VFS (= EH{E) & FPGE 17K VFS
- VFSE 4 VLAN & 4 IP Address

File O}RE = - 25670 (e EHOEH

ALHAE - 262,144 T AHAF (- CHO{Eh
- 8200/8400: 3,000 S

Users - 8440/8450: 4,500 S
- 2000 A|2|=: 6,000 ~ 15,000 S

File Shares - 4,000 SMB, 1,024 NFS, 64 FTP & 1,200 Object Shares (‘e S|
- O} ALO|= Z|CH 2TB

oy RS -C|2lE 2|2 128,0007H T XA
-FPGE 29 5AMTbe| md 3l ClER| XZE
- (=) = CIH Ch

Quotas 20,000 FX/IE (C=EHOZH

- 256 Capacity (e =T 0{2h

HPE 3PAR StoreServ Storage File Controller

Capacity

-352TB (e ZIEEZ EHAEH

File System (Volume)

-EEY 64TB& 1 HFZH 28
- S2AHY 2271 28 MY 7ts (=2t0|2 2E Xgh

-2-8 I 7EEZ (EHAEHR)

S22E -150 VLANE_48EPhyS|caI Network Interface (22{AEZD)
ALHAF - 64 Shared Folder VSS Snapshots
Users - 30,000 ¥4 (i_lf?e' HEEYEDH

- 60,000 X (LY ZHEZ2 I|0{+7440c A3 AP
File Shares - 5,000 SMB Share & 2,048 NFS Share (It ZAEZ2{=hH
Th Rt e oy
Quotas - 20,000 9X/aE (@Y HEEH

QIEl Q1= 27, X2 2 Xeon Inside=

0= SY/E= 7[EF Z710IM QI = O X2IARR] SELICE 17
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HPE XP8 Storage MIE 7|0|= XEON:

PLATINUM
inside”

Disk Storage Systems

a5, B, KUY 52| L2 £48 &4A7IX| 22T H|o|E ME
AEZ|X| QZ2lUM 7HS AIZEE 100% FXIGHOF EHLITF?

HPE XP8 AEE|X| 0{2{|0= HPE XP AEZ|X| MZZ0| 71X 2|2 SAIE
MEoZ, SixH MAMIA| MR ZE FH[S0| 63 St 100% HIO|H 784S
MB35t &L,

HPE XP8 AEZ|X|= &5 SHOIAME 7H &S ZHUHE &M

T = 288 IOPSE MISEILICH HPE XP8 AEE|X|= LIS S2F Xy
69PBHK| SEE|H 7HASHE 2F 22 Z(C 255PBE S 7HSEILICE
510|22|= = Z2Al SAS = NVMe, HDD EE= SSD, YEZ| = As
THo=2 MZELICE o 27 At0| RS2t HPE XP8 AEZ|X|=
I 2T AEE SSELULC

=S (o]
7l& AP
2 69PB &A| ~ 60PB 7}2 255PB 2|82 AEZ|X|

Egto|l2 €8

SAS SFF SSD %! HDD, LFF HDD, FMD (E2HA| 2& &) NVMe SFF- 2 - 8 I ZAEEZ| (E2{AEDD

SAE QIE{H0]A

16Gb FICON SW FC (192 2 E) 16Gb FICON LW FC (192 ZE) 16/32Gb FC HBA (192 XE) 10G iSCSI (96 &LE)

FHA| 6TB Z[tH X[ 7HA| 82F 32GiB = 64GiB H|Z2| 2! 8] s

. DE BN TR SRR R AY JKs, PR HIZLA G4 U HOJE HSE 95t RS 1IN SWERNS 245
=ere 2alolo| 215 Tk53t 247 053+ SIS0 BUE. HlOJE| HES 9Is 0f2f RAD 7S XIRBHLICH

RAID X|§!

RAID 1 (2D+2P), RAID 1 (4D+4P), RAID 5 (3D+1P), RAID 5 (7D+1P), RAID 6 (6D+2P), RAID 6 (14D+2P)

HPE NonStop VMware® HP-UX IBM AIX Linux® Mainframe Microsoft® Windows® Oracle Solaris

Z|A 37| =0| x L4H| x ZoD

HPE XP8 Storage &5 ClAT ZAEZ2{ AfA| 483x763x434mm (W/D/H)

24 148.1kg HPE XP8 Storage &5 Cl|AT ZHEZZ{ AHA| & (MA|, ZIEE2, PCB &, E210|E = O{HE )
- SIES10] AKE THS XIRio] 55 422 31, 24x7, 4ARH B SERILICE
HE B3

S +F27TB(ROL70A) I 14TB (ROL71A) E2HA| 2E HX|OA 5EHLICE

HPE XP8 Storage 5}=9[0] AF2F

Spec 2DKC 2C 2DKC 4C 4DKC 8C 6DKC 12C
Number of nodes 2 2 4 6
Number of controller 2 4 8 12
CPU cores 40 80 160 240
Cache Memory [TiB] min/max 0.5/1 1/2 2/4 3/6
NVMe backend Y @ Y @a) Y® Y (b)
SAS backend Y (@ Y (@ Y (b) Y (b)
Backend devices NVMe/FMD/SSD/SAS NVMe/FMD/SSD/SAS NVMe/FMD/SSD/SAS NVMe/FMD/SSD/SAS
Max NVMe devices 96 96 192 288
Max SAS devices 768 768 1536 2304
Max FC/FICON front end ports 32 64 128 192
Max iSCSI front end ports 16 32 64 96
Max NVMe ports (4 lanes each) 8 16 32 48
Max NVMe devices / port 12 6 6 6
Max SAS ports (4 lanes each) 8 16 32 48
Max SAS devices / port 96 48 48 48
SSD devices (NVMe) 1.9TB/3.8TB/7.6TB/15.3TB

SSD devices (SAS) 960GB/1.9TB/3.8TB/7.6TB/15.3TB/30.6TB

FMD devices (SAS) 7TB/14TB

Spinning Media (10k) 2.4TB

Spinning Media (7.2k) 10TB/14TB

Raid Level 1/5/6 1/5/6 1/5/6 1/5/6
Raid Type 2+2/3+1/7+1/6+2/14+2

Max capacity (physical raw) 23PB 23PB 46PB 69 PB

(a) either NVMe or SAS/(b) any combination of NVMe and SAS
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HPE XP8 Storage E%H

N
PLATINUM
inside”

Sa1 - 7t8Y
QI=E| 100% G|O]E| 712AM U 100% 72N HElo 2 X[

« =€t A|ZEe] 2|3 M|7: HPE XP8 AEZ|X[= 99.999999% 7I2MS MZSI=2 MAZIYUOMH, BE &N LAMQ AT} 0|=5} E|0f, 5t ARt LU
2221 420|= 7|52 MSBELICE

[

- HO|E| S & FZAY &2l HPE XP8 AEZ|X|= T 20| #7]= dR0= FHAl HIZ2|2] HIO[EE FH+{Z2iAl HZE|E AR =N
HIO|E{E ESELICE XP AEZ|X|&= RAID 10,5,65 X|&5tH, RAID 6 14D+2P M2 oM E SHAZ|HAME 82 s2M4S ?;”é!*l "—lEf.
HPE= O|s+0fl et AR CHESS floll HPE XP8 AER|XIE 2 ELIE{E5HH HPE XP8 iEIXIi THRA @2 E mloty| flet
7158 WS QUSLICE ESH SAE IEQ|A HPE XP8 AEE|X| CIAZO| 0|27 |7IX| £8%|= = £ A= (End-to-End) MIAM 0|s7H
Clo|Ee] 2 &2 MEELch

« 718 BX| YX|: Ot 2F 0f2|0] 7H3t 7150| EfRiE HPE XP8 AEZ|X|= H|0|E| MIE RisH 2l Alofl= 100% HI0|E 7+t AER|X|
715 AIZHS MISEILICE xHsH BXIE {18t HPE XP8 AEZ|X| ¥l 2X| MEFZS ARRSI0] o7 |X| 26t 715 SXIZ R[St

- HPE XP8 Storage Online Data Migration: 0{2|0]| 0|5 &, =&, 0= XAXOZ Kish 21 7152 AR £ QUSLICH

H%El?ﬂOWOﬂ CHst &, M RHEEL XP Disaster Recovery &3M2| ST 10| 2[7{A| XP C|A3 0{2|0[0|A HPE XP8 AEZ|X|Z

A HoE 015 AlZ 4*— UAsHch

= (=)
sxa) - R0
LS {3 =E Y oiE2IAHI0IMS 2fet |19 FHY

« B2t 7SSt BEA OF7[EIX]: 2702 DKCRL 27H2| ZAEER] A|AHIOZ E8I5I0] 6712 DKCR 127H2] ZHEER] AAHIS ZEGIE=

S 7hsotH, LiIs AER|X| S22 AT 69PB & 7%’“*;}5_ 25 82 |t 255PB 2% 7hsEiLC

« 2Z|A| EE= S0[HE|EE X|RIGH= 2712] ZIEER] 7|8 DKCE AJRISH &, Performance DKC %! Secondary DKCE 212|0|=5104 20|
et dsit SHS SEE °"\l—|Ef

- Z|x{0] 0|C|o| AMEHH FMIZ: NVMe SSD, SAS SSD, Z2fA| 25 Atx| (FMD) 2 HDDC| £8 2 Me A2 E5) Ciokst 932 =0j Chsh
Z|Yo| H5-7tA H=&E2 MIoh= DICI0HE AREE 4 UELICL

- RO HRR A SAs 217, o ARelx| 6 S5 BHBo2 U & IS €S 2B NS5 cOIE et MAZ
2EsoRM My £ 29 HNE SA| Bal & 4 sUT E8t SAS0| 7K ARalX| ASS MB350 ohZalzolH SaiAEol
8 Z210] XP8 BIO[EIO] A4 AMASH= S0t T2 Spie omatolo| 2o

[ =]
Ths SEEQI YSEE STARIIN SE5Hs s A5
- S5 M5 HZ: 2210t 014 IOPSE AE5t HPE XP8 AEAIXIE TS B2 YS2C0] st 2TAES %2—-.‘—
XP8 Z2A| BES M5ut 82 SBHS SAO| MB5H0 FHofct &5 W S thy| Azt 278 SEAUUCL 7
YFRCS 95t 112 £ M5TH P WS S ARIS ASFOR QA ICh

2 E
_lT‘_

- W SE: HPE XP8 AERIXI= 7H2Y EE A 27 7152 B0IX| Q0E D20 45 U 7| AR 2H2 SZ57| Sfs Test
- % B3 HPE XP8 AERIX| S2A| 25 RIS A5 X5t Q0| A7l £3 AF0| A5t 8 21 YES BB

ASEHE M. XP8 Smart Tiers 2 Thin Provisioning2 2H &2+ 0|2| 71A45t04 &d5ty, B21Xe== Sixf =St 240t Foisto]
HIE E24S MISsIH XP80| XSz 95 H 8 LTS ZLEYsIE 20 AA—E X 5

LIEE xS & EIJKI E*EI

+ X|58 AEE|X|: Performance Advisor= VM Vision, Continuous Track Cl|0|Ef 24 7|5, % InfoSight X|& S2| &= Al 7|52 Sl
718N EE M50 BHS DRl RAS USIT 2HS SHPBLICH EO OLIEt A2|X| Ba|S ZHASSI0] XP AEAIX| 2IAAS FH0|
oKt & 9| 5t THASHE! B, Ta| 2 SX[R2|7} 7KssHA BHCh

- HI0|E] S OiLIX: Z|A CI0|H ES ¥ SA| 22| Heslsto] HlolE 7+84d, ZE210(2A 3 DiFEds SaeiL|ch LHEE QI MA
7|52 AMEst0d, SX| 2 S| HI0|E 2EIE AS3I6t=s HAM A ATEE MHUAM ALSKLE QHAZILICY

« Performance Advisor: 21735| |22 CheshEl GUIRE SFAMEI VM Vision 7|52 S8 £ 2|28l 7|58 MBS ELICH Al=0| H2|st

Zk2 718 GUI, EE9| eI CLI (Command Line Interface), ZHASHE MH|A 20|M, el S2loz E58 MMsHE 7HHSH Z2H| X

SH/AIS Z2H|Md H 2Hz} 7|S0] ZHM ASLIC
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HPE Nimble Storage HIE 7}0|E= XEon

X2 O|o|E{ MIE{ (Autonomous Data Centen)E L&ich= QlE2X|s Z2iA| AEZ|X|

OE A,
= —
FToI=

— . ZajA| AEE|K|

Nimble Storage

HPE Nimble Storage= 7| Z/Z9| Q1ZX|
IT olmato| Exfstoz Olgl wAlish= Ztof

ZeAl AE2[X|LICE Al (8] Folf 2LIE{Z =9I InfoSightE 7|22 2 X[E5Hd

o] ] QlZ 0[2| oSot ARHo] HX[EILICE SXHEQI H|o|E XM2| 7|&E Z=st AL|=2t

TCO T0ll S5t ARINS SAlo| THFLICH SZalA| 2UOI AFAJRIZ, 50|=2|= SalA| 2LOI HFAZIZR FAE0f Yo

Unified Flash Fabric 7|52 S8l £&tto2 AS5I ARRE 4 QSLICH M M7 507H= 13,0007l 0Ate] 11ZHE0| HPE Nimble

Storage2| EFESH Mt £2 YN, SEA0I Hol 24 2l 22| 7|52 &8st0] 0|M F2[E[Zst R0 HPE Nimble StorageE
AtEst QUELCt.

- IZO olr

CEm S 145 W 83| HX xEnt Suy
HPE Nimble Storage?} M&5t= E2 HM AEZ|X|= Z|cf 8PBO|AQ| CHE& 1} ~ 1m_/s_0|a_ g *1600} |OPSZ
XY AISIEILICt SSD/HDDL] 740 |_§6RI 1 A0 SFoR: 2 MESE ?L_sdafé S : el dlolE Az
fEmooo] OF7|EIX (Nimble CASL)?t 5ot Gl= HIO|Ef HY 7|22 Sall M2 HI82= Fldel 45% 2EYS FIgUCL
olgel=s B2I] oetol LS E2IE+MH2|E| (Triple+Parity) RAID FHO 2 99.9999%2| T7FEMS HAIGH [Tt "4k S= #El Read/write 5:5 7|

Unified
Flash
Fabric

erel
OB el

e

Nimble Storage

]

Nimble Storage

EFRISH M= 2ZalA| AFAIR|= e, 1S8: 5l0|H2|E HFA|Z|=
A FUo d=EAMH SZehAl o0 MIF2! AFARI=E= ZA| 22|} SIECIATE A6t olo|EHE|=EH MIS!
A7t 7HKl= &2} InfoSight2] HISEAMT S| ZE2 Sall  HFAIR|Z= ZHEQI HIBCR &2 452 Foildle 182

EIAIS] 2Z2A| of2|0|0| H|SIH 33% ~ 66%LE H2 TCOZ AEZ|X| QLIC} EFARS] 5H0|EE|= Z2HA] {[0]0]| 1/32]
Etglot A0t 71242 MSELIC TCOZ O{HEIE Z2HA|Q| ds1t 7I=2ME2 SAlol 7tssHA

ghLict,
Unified Flash Fabric
L1-= AF80 HIEF LT HF60 H|Z2

« %t 1,600,000 IOPS
« 4.4PB 22| 22
«32PB A AL2 22F
«16PB R AISZ

« Z[CH 960,000 IOPS
«5.0PB 22| 2&F
« 40PB A ArE 22 HF60

< 20PB 25 AlR2F 240,000
10PS

AF80
400,000
10PS
AF60
300,000
10PS
AF40
130,000
10PS

4%

% AFAI2IZS} HFAIZIZE Z 815101 %
%% Scole-Out SUTHE THY S USLICE, %
% AT SZRE| AE|T2I0|XT Y HHMIX|

reio
% 0151 212 715 % 0P
% HF20
@ Y S e
@@l Y N
6TB ~ 46TB 184TB 553TB 1.1PB 1.3PB 1.2PB HF20C 11TB ~210TB
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XEON
PLATINUM
inside”

EX12. HAI0|M 712 OFXISE RAID 3|H!: Triple+Parity RAID X|¥

E2|Z+1}2]€| (Triple+Parity) RAID= S1Z5}= 715t £[Al RAID

] HPeNimble Storage 7I&L|ct 37K2) I:E_I.Oll:l()" SEA|0]| RlO§7} AN A0 =
RAID 12 HIO|EE A5 2S5t E2|S+IH2|E] (Tr|p|e+Par|Ty) RAIDZ

. W W e . W . . Jl=o= HZELIC EfAe] 2T RAID 2291 RAIDG E
AN VAN VAN Dual Parity RAIDELC} =2 Hj0|E §5 A%} OFAS RIS T}
+ 3712| SSD = HDDO|| SA|0]| Zoi7} LMlstHEt =

SHLto| RAIDZZ0IA ClAT 3717} SAlo] Hole &4 Slg

+ 4HI SSDO| Hol= thE 7hstt 7Hed AT
CjA3 X1 (AFAZZ)

Zoi7 gt A0l ZXISH0| CI0|EE 25U Ct

RAID Level B3 rfa HIE 45 I
RAID1 - (Mirroring) Mirror Pairg H|2|5t Ci4=2f ClAT FHolf Alof| HiolEf £& 24l (100% =7t HIR) Writes 10 S| 2he: C]A3 7} 9 Reconstruct A| G §iS
RAIDS 171e] HDD &olif £2 =7 E7H56! ClAT ofl2f 24 Al B 15% F7HHIS 2 Write Al ! RAID S5 Al XOR ¢iol| 25t 2i7to| 45 gt ey
RAID6 2742 HDD Zoff £2 =7 27Hs5H ClAT of2 24 A| T 20% F7HHIS WA Write Al 2 RAID =71 A| XOR ¢itol| 25t QF7ko| g} il
2 Triple Parity RAID | 372/ HDD Zoh £2 27Ho| C]AT &4 U & C}2 5= CIAT o2 2 Al TF 20% X7+ HIR LAY RAID =7 A| XOR Statofl oJst o7to] st uta

Hot SpareZ %7t Parity Al 2 822 28

EZ 3. InfoSight: Al 7|dte| Zlol o2t X XI5 2MoZ XHEE2238 O|0|E] ME| A3

Z MIAIM AFZE|T Q= 10,000CH 0]&k2| HPE Nimble Storagedi|A
CHAZE EIE CHYSH 70| A2 BIH|O|H 2MS Soff ol A=E HXIstn
ARl oft e 4~ UEE 710|=E FLCH

Oil&¥obX| et Zol7t Llisteiate XIS 2 g ZXlst

InfoSight2 E¢t AKX o2 ZA| 27ELICt

AER[X| E2F OtL|2t AE2|X| X2 UMsh= ZX|S0i| CHol M=
InfoSight= &0l ZLIEZIZ MSELIct

InfoSight
Azl

1 HPE Nimble Storage
A8 8% %0 0% s ma
i -] T e
InfoSight — T T S T T FA i [
- P 1, Aachaat AL 1
§_|-E 0:” A| — S— e am e e o

E3 4 AF ¥ HF 2¥2 71550 HIS 2|25t DR 74

£l OSE AlEst= Nimble AFRL HF= 0[St 40] 7tsEiLICt

EEEENE =) EEOOQO WHE SHAET LR PE AF ARalXS BRI,

=

DR AEZ|X|Z HIRHH| A5 F840| Z22 HF Al2|2S AMR35104
Z|ti 1/3 80| HZE DR 284S F4E 4 JAFLIC

HPE Nimble Storage= 2E AZEQ|] 2f0|MAT} 7|20 2 EXHE|0]
F7123 g0l ol BE TIsE2 AR8E & UELICH
Timeless Storage

@ o ARHAF - JZ7im| 22 M EZZHIXE  « 2272|E (InfoSight)
- ColE = . ofZalAold Halt < HB2FHoIM . Haaa
Lzt EHY DT HEHE
b E<CINE] AZEQ0] 2tojMA ESH4E 2 5 S0 X9 B82S YEX0IH,
34 20l M22 ZEERZ nEte 4 e SN

ZH|=]0f ASUCL

" VMware vSphere, Microsoft Exchange, Microsoft SQL
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HPE Nimble Storage EXH

PLATINUM
inside”

CASL X

CASL It A|AEI2 HPE Nimble Storageto] EG{EI2 7|2 SefA|} SIEC|ATO| MEL2 JLHE AlZ|
ATZEQ|HOZ HAFIH HAMs 1220 HDDE IMs MHE

I-_I
o
rfo

FH& (CASL, Cache Accelerated Sequential Layout) I A|AE!
42 (CASL) T} AJAE) TLX 1. MAJ|ZH 4= (Universal Compression)
+ TA| 2HI2E HIO|E{ofl CHaA] &5 (30-70% &2
oi2e doled « UE P2 AEEX| g0l e FX| el AER|X| HEE0f ExiE
0 HE|ZO| ZE2MIMo] 2fsiA] MAIZHEEX2]
. Of= 0

. . === E—l—E'l LZ l:él-&! A}Q'

. Read-Modify-Write2 2|t Overhead?} §ie2 2 DE ofZ2[7|0|M
SHE0IM U= Tk

.

NVRAM (M7| I, ZAEZ2{0]| YIXP I-l-l s
ob% 9l w3t 2. H|0|E{ #§t (Write Optimized Layout): 100HH tHHE WRITES
« 042 JHO| B BHESH H|O|EIE 4.5MB 27(Q| slLte| 7! X1 f|o|E{2
DY B A (17] T FHAD HESH0] ClAT o XM, StEC|ATO| = SRIR/US £ASI5H0
HININI NI . SIECIATO| M| £EE Z|CH 10 B

.

&= TN 105 B 72l HelE HI0IHE Z0AM X2
H8Y st=Cias (HEsh SSDof| tlo|HE MEE m, Ct4=2] TO|X| HelZ 7|Sst2 2 SSDES

IEEEE I . 500%77tX| S5
I .

3. JHA] ¥12]Z (Dynamic Caching): S0HH tiFE READS

SIEC|AT XET SAl0l Xtd| 212|E22 3t H|0|E (Hot Data)E AEHsH
S| FHAIZ ZAE

ZaHA| FHAI= &t T|O|E] (Hot Data)ol| CHEH Q17| £ =2 SHY O|AF kA
A7 |H LEtMo 2 96% H=o| FIER 2N

H|E} G|O|E{ (Inode)= FHAIOH EXHEIH 712 Tt Xa| &= &
W4l Miss7t 24 A, XIS 2 HO|EIE 0IS5t0, H40ll HIolE] X%

BH1 0f|0|E| (Redirect on Write EHAl ALHAD **

I & ciolef Hot Data)
Zc 0|0|Ef (Cold Data)

I AHAF O|0|Ef (Snapshot Data)
DRE =7 AE2|| 4, ALHAE (Redirect ON Write Snapshot)

HPE Nimble Storage= ROW 2AIS ALE35I0{ Hs0l F&ko| glo 7+
$HETIt =S

.

5. =X

LS JEfe] HI0|EE TSt WAN 22t TEEE HREQ
30-70%77kK| &2t

SSD
7

OiE2|AHI01E ZXstE 7iH =

HiEIEI — HiNIn

ol &=

][
A4
][]

Datas= SequentialgtA| 7|12

DISK

+ AE2|X| 50| Disk 45 2 HDD 40| 2JZX0[x| %S
HEAH;
=20

+ MHo|AM 2HAliSH= Z|CH 1,0007H01lA 3,0007H2] Random I0Z NVRAMO|| 22 50i| 25101 HDDOIl= 2F 21712 Sequential I02 H13t5104 K&
e - TRl AIAE 712 WAl e e
] Write in Place - 71 HolEpt UE AIE ROl | - 7 @ahE Tl + CJAZ9| OEAZ* (Seek Time)
e @ 2 0fRL= WA - 2 7R o= 00| Feta
- [ ] - B2 88 A0 2AE (YR
[ ] Hole Filling - M Z[™2 D0t MChTt . R M| NS (2] . FMEIE M7| Ms X5
Z2of cick=g! Juse| 222 - 97| 435 xfst
a [ ] - Rndahi - B 58 7150] HHE (D)
(T I I I T IIXIXd.] T BT g
eREenenes = 1 HPE Nimble S K2 DO A= WAl | - WIET AR U= M| M5 | - olEHCIOfEIH ROl B
I Storage®| CASL A ZERO mRAME | - UES S %ﬂfé"ﬁ‘ - M52 9fsHM HEL HOES |
(I I I X X XX XXX | olgal ot grol A W | - ‘:FEAH}M HAIE S3t o7l s | SSDol MEstor & :
aooeeens ] f?s Orf siLtel 71 =iz B ol o st .
aooeeens [ U2 TS - ATHAE MM AlollE B2+ .
HHHHHHHH -
.

22 QIEt, QI 27, M2 2 Xeon Inside= 0= H/E= 7|EF Z7H0fA QIE! S= 11 Xb|Ate] AR RULICE



Scale to Fit
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HPE Nimble Storage?| 37}x| E&HbH - Scale to Fit

Scale Performance
gstt gazol=

Scale-Out
dsut 8% il &Y

S

| I’gl |

HEES2]
E= - - - -
EaiAl
gazol=
e y——
E—
— Scale Capacity
— —— ClAT g0 oy
ClAS HE 7t —

All Flash Model
HPE Nimble Storage All Flash Read/Write ds

HPE Nimble Storage2| EtxiitH

HPE Nimble Storage?| Scale to Fit C|X[QI2 Msut S2FS MEHXOZ

Snlst 4 Qo & QAE S EFE £ US

Ms 2473|0|= (Scale Performance)

« A5 ¢Oo|=2 Esll O &2 I0PS 2

- M52 O =2 Ao HEERZ mA[ot7{LE Z2HA| (SSD)Q| 222
Bil= A2 ks

- ZIEE WX Y SeiA| S2F SH2 CHRER] glo| 5T ¥asjjol=

22 H1|0]|= (Scale Capacity)

.

ClAT Mz XJ1E Saff of ®& a3 Jzt &

2} [|AT MO 90| ISCIATIO ZaA| Sat0|2 LR
c AT o=, §, A 892 FEE= 37K 22 MES
+ HF model2 Z|CH 67 4, AF model2 X[t 274 B34 71

- Ch2Et gl AT HE

2F £A| YI3|0|= (Scale-Out)
2 SAl Yaol= 7ts
O 4CHTIR] SRAEE 7K
- 2 2E =8 7t
S8 ZE0IM TR S2AAH 22|
- 10 ZE2E= U 42 £= 20| 2 M8 Jts

- CHRENY gl PET EY

P )

.« BlLto| E5t

HPE Nimble All Flash AE2|X|= EfA} CHH| 245t Write M52 MlZ5HH, S 100 Write H|20| 52 42 ZMA} thH| £22 M52 M2 ct,

Spindle Bound M=

ST co= =

CPU Driven M=

Cost / IOPS

- 0

Write Read

- SSDE EAXO= Write Alof| #4 =2
(Read CHH])

2010 2012 2014 2016 2018
+ Disk 82 Z7I5lLL IOPSE 7H410] QF
« HI&/IOPSE S5t RX|

HPE Nimble AFA Write &5
(Read 45 CHH)

an

Write Read

\

2010 2012 2014 2016 2018

Cost / IOPS

- Moore’s law drives core density
- HI/IOPS (core)= X&&oR slatst

« CPU driven performance is very
balanced

HPE Nimble Storage 2Z2A| SSD £ Zi2|

HPE Nimble All Flash AE2|X|[= 3D NANDO|| /& o2 M7|=|0f, SSD 43 Et=1t Ms Xsto]| 7Ha 2 HEF2 Write Amplification0| Z|A R ZHAGIE=2

=20

=

MABIFELICE 0|2 2151l HPE Nimble Storage= SSD 43S 74 SO HE5H, 22| 22F CiH| 7FE 22 Usable 222 MIZSILICH

3D-NANDOI| o
Est A

+ M= Endurance 2|

(K= oco=2

» « Write Amplification Z|A3}

- OlofE Het X2| - 10MB HRIZ 7|5

+ 7}Ak Hot Spare

NVRAM
Write Cache
Jhe =2 ®

X

olatel
BEAA

Ik g2
2lajel

°E
Full Stripe Write

+ 20% U2 Usable £2f

, QI 231, M2 H Xeon Inside= 0|= SY/E= 7[EH F7101A QIR = O X2IALR] SELICE 23




HPE Nimble Storage St=$40 XEON,

99.9999% 7t2AIS BASHH Ko7t 7ol gl= AEa|X|

HPE Nimble 3l0|EE2|E Z2iA| AEZ|X|Q| RE
7t2M42 MEELCt HPE Nimble StorageZt JHI—S—%}
eez EFE0f LE2 XL ch

Ho7| 0I5 3t=|0] AN AE{ZEI0|= SH0M 2ot =2 £&2
rg/gg 99.9999%0|H, 0| £X|= AX| HPE Nimble StorageE AtZst= 1ZHA

>
>
0=
fijo

i r|r

HF Al2|= H9, 7Ht % 28

99.9999% 2012'd 78 - 20183 11 87IX|2| ™ 17 Cial XA}

= 7184 99.9999%
AVAILABILITY [RERIpyeg s

HPE Nimble Storage £ 7|s
- AAIZL E (SETERIE AE/6HM 71

SH ZehAl FHA| (2122|501 25l 3t HI0|EIE S2AlIZ =AD

HlolE] et (ofzf JHe| HHIOS Sitel 21 AI0Z Watst 5 KZ)
- T4 AWAL (5 B GBI ROW BAD

N 72t =H| (DRE 2fet AE2|X| =x|, Y=E HEfS| HojEf T

=
>

« 2=t 31 (Non-Disruptive Scale-Out)

FST ALEL0f/EHo gol=

T

« B0 HAEZ7] T3 (Non-Disruptive Controller Failover)

M ZZH|XE (Thin Provisioning)

AEE|X| EAHE

HZd BLIEZIS E5F ol ZX| A|AE! HiZ2

24 QI QI 270, M2 X Xeon Inside= 0|= H/HE= 7[EH=710(A QI = T XtSAte] SELICE



HPE Nimble Storage M= 2}2I}

XEO
PLATINUM
inside”

AFAIZ|= (SE2HA| 22)

AF20Q AF20 AF40 AF60 AF80 AF|UoR
AF80 x 4
Z|cf A4S 0PS)
(4k, 50/50 R/W) 27,000 IOPS 27,000 IOPS 130,000 IOPS 300,000 IOPS 400,000 IOPS 1,600,000 IOPS
S2|X 2F (Physical Capacity) 6~ 46TB 6~46TB 11~ 184TB 11~553TB 23 ~1,106TB 4,423TB
712 22k (Usable Capacity) 3~25TB 17 ~ 33TB 8~136TB 8~ 407TB 17 ~815TB 3,260TB
SE 2 (UE, Z=2M7 ) 14 ~128TB 82~ 168TB 40 ~ 682TB 40 ~2,037TB 82 ~ 4,075TB 16,303TB
| &t olZ R A 4
|cH &% IZEX 4 s 1 ) ) 8
(SSD X 48ea)
25T iSCSI/Mgmt 1Gb/10Gb
= 4 4 4 4 16
ZE (of2flo|=h
2MiSCSI 1Gb/10Gb L E
4,8,12,16 4,8,12,16 4,8,12,16,20,24 4,8,12,16,20,24 4,8,12,16,20,24 96
ofzlolzh
SMFC8Gb/16Gb LE
4,8,12,16 4,8,12,16 4,8,12,16,20,24 4,8,12,16,20,24 4,8,12,16,20,24 96
ofzllolzh
B Y Y Y Y Y
otz 7|15 Y Y Y Y Y
" 4~5Hjf O|O|E] HTE M8 R
* 2E MEF0| Scale-Out 7ts
HFAZ|X (510|H2|E ZafA| 22D
HF20H HF20 HF20C HF40 HF40C HF60 HF60C Scale-Out
HF60 x 4
ZCH AlMS (10PS) 27,00010PS  27,00010PS 27,000 I0PS 125,000 I0PS 125,000 I0PS 240,000 IOPS 240,000 IOPS 960,000 IOPS
(4k, 50/50 R/W) *17,000 I0PS  *19,000 IOPS  *19,000 IOPS  *59,000 IOPS  *59,000 IOPS ~ *130,000 IOPS *130,000 IOPS *520,000 IOPS
22| & K2F (Physical Capacity) 11-~211TB 21~210TB  21~1,260TB  21~504TB  21~1,260TB  21~1,260TB  21~1,260TB 5,040TB
7}2 22f (Usable Capacity) 7 ~164TB 16~169TB  16~1,016TB 16 ~406TB  16~1,016TB  16~1,016TB 16 ~1,016TB 4,065TB
_ _ _ 30~2,032TB 81 ~5,080TB 81 ~5,080TB 326~
SE B8 (UE, Z=2N7 ™ 34~821TB 81~ 845TB _ 81 ~2,030TB _ 81 ~5,080TB _
wE BE AR a5 B (=T X|2D [GIE=RIPNEEN (UE0EXIZD 20,3247
2|0y Blxt ol=Z2 X 4 6 6 6 6 6 6 6 24
Z|cH ZaiA| H4] 22 28TB 28TB 28TB 60TB 60TB 156TB 156TB 624TB
RAID 2! Eg2|Z+Il2|E| (Triple+Parity)
25T iSCSI/Mgmt 1Gb/10Gb
= 4 4 4 4 4 4 4 16
ZE (Of2floleh
SMiSCSI 1Gb/10Gb L E
4,8,12,16 4,8,12,16 4,8,12,16 4,8,12,16,20,24 4,8,12,16,20,24 4,8,12,16,20,24 4,8,12,16,20,24 96
ofzlolzh
SM FC 8Gb/16Gb LE
4,8,12,16 4,8,12,16 4,8,12,16 4,8,12,16,20,24  4,8,12,16,20,24  4,8,12,16,20,24  4,8,12,16,20,24 96
ofzf01=h
=257 Y Y N Y N Y N Y
oE J|s Y Y Y Y % Y Y Y
* Cache s 95% AF2 Al
*4~5Hlf HIO|E| HZE M8 R
QIEh QI 210, X2 & Xeon Inside= OI= Y/ 7[EF 27101 QU= B= T KIS|AL| AEILICEH 25



HPE MSA Storage XM= 7}0|= XEON.

Z|CH 200,000+I0PS &2 &ilot= TAM|A| 508t H{HEAE HRet No.l HEZ| AEZ|X]

MSA 1050

A o IRl OS, &t o7 |Ell K] MSA 2052
« M|CH 72| Data-in-Place &18|0|1= MSA 2050 ﬁv ﬁ

@ Optimized

Flexible Base
s D v Bl

R Elofg) Mg
~  Budget Optimized 7|‘: 71 2 1.6TBSSD 7|&
-Hg &850l = =
_ol™ i
SAN AEZ|X| 2! ord Ger;eranon - All-Inclusive
chs| 2x o s
Performance

» Thin Provisioning: 7|0 £2[ot7| 2 &= =IoIX| 2211 2450 S T lot] =ERSHHIES &Y & JUEE sl FLICL
« SSD Read Cache: SSDE MSA2040 Controller Read Cache2 AF2EICZM Random Read HsS SFAA|ZILICE

» Wide Striping: MSA Storage@| 7[5} 7|5 £ 5HLIR1 Wide Striping 7|52 ARSI MsS 2hst §iLICH Xt=3HE! Re-BalancingS Sai
=& = F0l|= Al&shA Wide Striping2| 0|%E MIZEILICH

» Automated Tiering (Performance Tiering, Standard Tiering, Archive Tiering): 2|ZEI2! I/0 XIS }%5 Z|™ot=| AEZ|K|
Tiering@ £ H|0|EE 0|SAI7|= 7IsYLICE MSAZ2| Performance Tierings A26HH Access BI=7t &2 1|O|E1 9| Read/Writed]| RUA
OHEZ|A0|Me| SHARZIS HHEAZ| T AEE|X| 2|AAS SEXOE 28T 4+ A SLCh

E£Z%1. Thin Provisioning
HPEQS| ZI=El Thin Provisioning 7 [&S MSA Storagelf| M2eC 2 AER|X| AL SES 23} 5HH A|ARIQ| £QI/2H HIRS

0

HI2EE SOl @Y 4 AUs QAR 2 Y 2 ks + Thin Rebuild
- AR 220 AIRE[= G0l CisiMRt 27+ Stgt - 28 Rebuild A| 2| ALZE SHoi| CHEHAZE RebuildE et =i
AAR 58 Srhst

* Thin/Thick 2& 25 X|&

- 22| O|AT X|x5 Y Alert M2

« CHfSt Level Q| Alert 7|5 XI& (Low/Mid/High)

+ Pay as you grow 22 Z AlH| AF2ZF0| Fulld of C|AT 7}

« Thin Aware
- 0S2| T10 UNMAPS Q14| VMO|LL OS, oiZ2|AH|0]M0] 2fs Atx|E!
=E0i| chall 32t 3l
- Windows, Linux, VMware vSphere X|2
- SMI-S v1.5 Thin Support
- AEZ|X| St A2 B2 IS

£% 2. Wide-Striping
HPE MSA Storage= ClA T |0 ZX Wide-Striping 71&2 7SIt ZM H5IE 2AMGHH HESIAS &|A S} giLct

Eohl/0 g5t sE2YS T AL

- OA3 OF W 25 E210|E0f ZA H|0]E 24t
- 22 MM A| E2F Wide-Striping XIS XK
« AE2|X| Pool LS| BE Sato|=of ChEt Q2F Ms Z|xst 1S

( ( ( (D I‘ ( (D I( ( (D I( ( (D - ClA3 87 AFSHO 2 Wide-Striping S&f
\ \ 1] [UNNNEY 2 juuuuue -C|A As o5F 9lo] HalR Mo - i
Disk Group Disk Group New Disk Group New Disk Group l:lj_ %37'- | O% I:lel j_EI‘ i x%_‘i Re BaIaHCIng

- S0iLi= E210|2 2HE 22 % I0PS &
- Z|tH 128TB7IX| 2 & &% 7ts

C|A3 7} A| XES Re-Balancing

Standard Tier (Ent SAS 10/15k)

Virtual Storage Pool

Before After Volume Expansion and Rebalancing

- asenmen:

Pool Pool

7 HDDs full Adding 7 more HDD
1280 Random Read IOPS 2560 Random Read IOPS

2X Application IOPS and Capacity

26 Oletl Ol 271 X2 U Xeon Insidel= O} LY/ 7|EHZ710IM QI8 = T XE3IALS] AHEILIC



inside”

£3 3. Automated Tiering

HPE MSA Storage A|ARIZ MZ CIE EIQ/ESFC| E20|EE FIIRICZM H|0|E] AS3t 7|2 MSsta USLIC
3-Tier #&XZ Archive, Performance 5 72| Tiering 7|&2 X|Z5lH Volume Tier Affinity 7|52 S5l Performance 25,

Normal 25, Archive EEZ HZASIH TierZt H|0|E| 0|58 XA S} 5lH MsS 25! 4= JSLICE

Archive Tiering

LUNs

Copy Services

Virtual Pool A Virtual Pool B

Controller/Pool A Controller/Pool B

->
Archive a Standard q—m

« AIEXo2 HIZ §8%2 TierZ Cold HI0|E 0|5

A2| Tiere| 2240| UAIX| £ A| HE0| 2| Z ¢l0| AEEMO 2 Archive Tier2 H0|E 0|=
Z2Hifjo] B A7t OiCh X|AXO 2 Hi= 434

As HsF 210| TierZt 0|5

7l2ez 2lo|dA 2Y S

Performance Tiering

LUNs

Copy Services

Virtual Pool A Virtual Pool B

Controller/Pool A Controller/Pool B

m: Standard a Perf

Ztetstn &7 Tiering 74

SSDE 0|85t 3-Tier 74

Sequential Read= 71 2 HDDOA Xz2[5t2

Random Readoi| tishA= SSDOIA XM2|&te =M &5 st
g5 I olo| 2E 4~ xEHM 2210140flA Tiering 8

SN 2lo|MAR HiE

QI QI 251, M2 3 Xeon Inside= OI= Z/HE= 7 [EF=710IA QI = T XtSAe] SELICE 27



HPE MSA Storage E2IH XEON

PLATINUM

inside”

HPE MSA Storage 1050

SZ o7l 210 45 Cirst ZIEESD] Cefst ClA3 =ato|=
 Random /O Performance « Converged SAN Controller o C|A3 SPE QIS 3X A|cH 37K 2H5f X » 15 SSD ClA3 X2
- 2|t Over 91,000 - 8Gb FC (It 4EE) (T3 221D - 800/960GB, 1.6/1.92/3.2T8
Sequential Performance - 1Gb and/or 10Gb iSCSI (/T 4XE) * SFF 967l ClA3 &bt  15K/10K SAS C|AS X|@
- Z|cH Over 3,000 MB/s - SFP =&t o LFF 4871 C|lAS &%t « 72K SAS MDL ClA= X|2l
- HW 7|4to] X2 RAID ASIC ! Zatoz « SAS Controller « SSD Read Cache 4TB =t% X|2 « ECJAT 2 74 XY
Ms st _12Gb SAS (It} 4ZE) « Automated Tiering 7|5 X|&

*Read CacheE S5t g &4t

High Availability 71848

* SMIch MSA ZIES] E2 (0153h * Snapshot 7|& XS (647H)
« 39 HHHE 0[Z3} 73 (Controller, Power, - Z[ef 51270 (B4
Fan, Host & Backend I/O Interface 5) « Volume Copy &2 &2
« Remote Snap £2M x|§
- HIS7| 914 51 224 (B0

IlII')

HPE MSA Storage 1050 System

7"%"5} il_l"ém gﬂ °J74 ELIE{EI kIHIA gﬂ HEI ELI E1E°I

« VMware Integration X|& « “Data-In-Place” Upgrades X|&! * HPE HAIZH 2124 SLIEZ Mu|A 22 XS « 225t Web Ul 7|gte| £
- HPE Insight Control Storage, - No Data Migrations (15& O|L) * 24x7 HA R IEia' A A 0 A‘IEH 7|gel SMU 3.0 &
Module Plug-In, T10 UNMAP X2 - AT KB I o ZHOf A4 A| A&t X|R R 2t + CLI, SNMP, SMI-S |2
- ESX/ESXi, VAAI/SRM/VASA « AC or DC Power X|& AR Folf ok AfH|A X2 o SIAER|Z M5 BLEE 715 MZ (F 674D
« Microsoft OS & Hypervisor Integration X2 « Thin Provisioning X! « StoreFront #Z{ ZLIE X2 « vCenter Plug-In S8t X2
- SCVVM, Core Data Path & « 80Plus Silver 52 158 MY =227|

HPE MSA Storage 2050/2052

SZ Y7l zl1o| ds Cirst ZIEER A =129 QIE{m|o]A Cist C|A3 =ato|=
« Random I/O Performance « Converged SAN Controller o 7| 2|2 16Gb FC QIE{H[0|A X|& * 145 SSD C|A3 X[
- Z|cH Over 220,800 IOPS - 8Gb and/or 16Gb FC - 8 ports/Dual Controller - 800/960GB, 1.6/1.92/3.2TB
Sequentia Performance - 1Gb and/or 10Gb iSCSI « 9J7{| £|E2 12Gb SAS IE{H[0|A X|§ « 15K/10K SAS ClA3 x|9l
- 2ithOver 5.290MB/s « SAS Controller - 8 ports/Dual Controller * 72K SAS MDL C|A3 X|2d
* Read Cache &%} - 6Gb/12Gb SAS « Self Encryption ClA3 X2

- Z|cj 8TB/Array
- 1.6TB SSD Cache EfxH (MSA2052)

High Availability n712M 22M

« Automated Tiering 7|5 XI&

* S5MIc MSA ZIES2] &= (0158h « Snapshot 7| & (647H)
« 79 ZHEHE 0[Z3} 73 (Controller, Power, - &t 5127 (S4, 2052: 7|2)
Fan, Host & Backend I/O Interface S) « Volume Copy 234 XNIZ

* Remote Snap %M X|2
- HIST| 27 2R 22N

a4 =H S54

HPE MSA Storage 205X System

« VMware Integration X|& « “Data-In-Place” Upgrades X2 « HPE &AIZH 2124 ILER MH|A 24 JIS o 225t Web Ul 7[Hte| £
- HPE Insight Control Storage, Module - No Data Migrations o 24x7 ¥Z BLIEZ MH|A o At 7|gte] SMU 3.0 &
Plug-In, T10 UNMAP |2 - ClAS THEE X1 « ZOH A A| A5 X R 22k AR ol + CLI,SNMP, SMI-S X|&!
- ESX/ESXi, VAAI/SRM/VASA « AC or DC Power x| ol MEIA x| « SlAER|H M5 BLE IS AIZ Gl 6712
* Microsoft OS & Hypervisor Integration X|# « Thin Provisioning X! « StoreFront #42{ BLIE x| « vCenter Plug-In £&} x|/
- SCVVM, Core Data Path & « 7121 7|4 - Drive Spin Down
28 ol Ol 271, X2 L Xeon Insidel= 0|2 L/tE= 7|EF 2710IA QIE = T RISIALS| AFERILICH,



HPE MSA Storage XM= 22F

&

XEON
PLATINUM
inside”

Multi-Path 124
HPE MSA Storage= Active/Active Controller 7151 &t

FolM=

0S 7|dt0]| MIZSh= Native Multi-PathS X|RIEtL|Ct

vV BE #29| 0|55} &8M
* HPE Drive Array —?l’g 3H
« AJAEIO] TI7FRA 91 Eloj
- AEa|x|Zo| A20 T3t
* I/0ZZ20] et ZLEHZY L F2 0

== (Fault Tolerance) &Ot0l| AF2E
E | (Multi-Path)
|HIEof et 21 715

VAR B
* Stand Alone 7141 &t4
* Cluster 744 24

« SAN LA &t

V/ Multi-Path X|&! AZEQ)0] (Active/Active 20
* In Box MPIO in Windows 2012 R2 x64 (All Edition)
* In Box MPIO in Windows 2016 x64 (All Edition)
* HPE Device Mapper in Linux x64
-RHEL 6,7
-SLES 11,12
- CentOS
- Oracle Linux 6/7
* VMware embedded Multi-path w/VMware ESX 5.5, 6.0, 6.5
* HPE-UX 11.31, Solaris 11, MAC OS X (10.12), OpenVMS |A64 8.4
« Citrix XenServer 6/7

HPE MSA Storage MIE 201

Ll

MSA 205X Direct Connection

e _

Active

FC Controller FC Controller

MDS 205X SAN Connection

MSA 1050 MSA 2050 MSA 2052

AER|X| ZHEEZ

e HEEY d2/FY HESY

LIE (ZES2Y 2TE)

8Gb FC, 16Gb FC, 1GbE Iscsi, 10GbE Iscsi, SAS, FC/Iscsi

SAE QIE{H|0]A 8Gb FC, 1GbE Iscsi,
10GbE Iscsi, SAS =8 7Y s
 neeneee
2U ‘ o Cache 12GB (HEZ2{Zf 6GB) 16GB (ZHEZ2{Zf 8GB) 16GB (HEE2{Z 8GB)
S - SSD Cache HPE MSA Storage 10502 |} 4TB, 20502 Z|TH 8TB, 2052'= 1.6TB 7| /|l 8TB
HMHE X|%! RAID 1,5,6,10
X E2jo|le SFF
SAS SSD: 400GB, 800GB, 960GB, 1.6TB, 1.92TB, 3.2TB
15krpm SAS HDD: 600GB, 900GB
10krpm SAS HDD: 600GB, 1.2TB, 1.8TB, 2.4TB
Host port 7.2krpm SAS HDD: 2.0TB

8Gb/s,16Gb/s FC X
106Gb/s, 1Gb/s iSCSI SFP+XI2
6/12Gb/s SAS X[

2z Port (SAS)

LFF
SAS SSD: 400GB, 800GB, 960GB, 1.92TB
7.2krpm SAS HDD: 4TB, 6TB, 8TB, 10TB, 12TB, 14TB

SED (MSA2050 only)
SSD: 800GB, 1.6TB /SFF 10K HDD: 1.2TB/LFF 7.2K HDD: 4TB

[ Power supply |

SFF: 614.4TB (3.2TBX192)
LFF: 1344TB (14TBX96)

SFF:307.2TB (3.2TBX96)
LFF: 672TB (14TBX48)

712 64 ARHAE X|B, 512 AHAIIK| BE 7Hs (S 7|2 512 ARHAF

oY MH|A

HPE Storage File Controller

Disaster Recovery

712 X

X2 2% MK

Windows, Hiper-V, Red Hat Linux, SUSE SLES, VMware, HPE-UX, Oracle Linux

Z|cf 85X

+200,000 Random Reads IOPS
+100,000 Random Writes IOPS

+70,000 Random Reads IOPS
+29,000 Random Writes IOPS

Olell c=
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HPE Disk Enclosure M= 7}0|E XEON.

ANHe| 1ME Smart Array ZIEE2{2t B&kl= 22 DAS 7|Ete| JBOD AEZ|X|2 HI S2HQ! 740t 22
MIS gL

« HPE ProLiant Server ! Bladesystem DAS HZ& x|X3}

« 145 SAS 2! 22k SASMDL C|AT X[
- S51E Pa| 7502 FH W M} 22 2% £ BUIE KT

< 5lLIC| C|AT QIZEX{0|A] SAS, SAS MDL C|AT E2I0|HE S8 71 7Ks5t XIMICH Universal AE2|X|
« HPC, Al/ML, BlH|O|E{, MS Storage Space AEE|X| AR EFEISH 7HAH|

D3610 D3710 D6020 D8000
Host
12Gb SAS

Interface
37| 2U 2U 5U 4U
Disk type 12 LFF E2f0|& 25 SFF =2f0|= 70 LFF E2}0|& 106 LFF E210|2

golZzx golZEx 601Z2x 4Lo1Z2X
S

960TB (QIZ2ZX EE A|) 400TB (QIZ2X & A|) Z|cH 252078 (QIZ22X & A|) 2|t 5088TB (QIZ2X 2 Al)
x| - 15K SAS HDD: 300GB, 600GB - 10K SAS HDD: 300GB, 600GB, - 7.2K SAS HDD: 2TB, 4TB, 6TB, - 7.2K SAS HDD: 6TB,
Disk drive - 7.2K SAS HDD: 1TB, 2TB, 4TB, 1.2TB,1.8TB, 2.4TB 8TB, 10TB, 12TB 10TB,12T8B

6TB,8TB,10TB, 12TB - 15K SAS HDD: 300GB, 600GB, 900GB - 12G SAS MU SSD: 400GB, - 7.2K SATA HDD: 6TB,

800GB, 1.6TB 8TB, 10TB, 12TB
-12G MU SSD: 800GB

- 7.2K SATAHDD: 1TB, 2TB, 4TB,
6TB,8TB,10TB,12TB

-7.2K SAS HDD: 1TB, 2TB
-7.2K SATA HDD: 1TB, 2TB

-12G SAS SSD: 800GB
- 6G SATA SSD: 480GB,
960GB, 1.92TB-

- 12G SAS SSD MU/RI/WI: 400GB,
800GB, 1.6TB, 3.2TB, 6.4TB/960GB,
1.92TB, 3.84TB, 7.68TB, 15.3TB,
/400GB, 800GB, 1.6TB, 3.2TB

- 6G SATA SSD MU/RI: 480GB, 960GB,
1.92TB/480GB, 960GB, 1.92TB,
3.84TB,7.68TB

X3

ZHEEY

HPE Smart Arrays P421/P431/P441/P841/P822 Controller (ProLiant Server)

HPE Smart Arrays P721m/P731m/P741m Controller (Blade Server)

HPE H222/H241 Host Bus Adapters (HBA)

HPE Smart Array E208e-p/P408e-p SR Gen10 Controller

HPE Smart Array P741m/P441/P841
HPE H241 Host Bus Adapter (HBA)
HPE 6Gb/s SAS BL Switch

HPE Smart Array E208e-p/
P408e-p SR Gen10 Controller
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HPE Disk Enclosure H|= Q9F mym

inside”

HPE D6020 7i2 % EF

HPE D60202 5U 37| Disk Enclosure0f| 3.5” SAS, SAS MDL C|A3IE 70747HX| &

o
Ztofl 12Gb/s SAS Host X ZEZ MZEiLICt tHE2Q| HI0|E XME 2 %|x{o| Z7t

UZ4o| @501 & FESi=SE CARIE MSLIc

= T O

ot BEIZ AHt AEZ[X|

12 7ks
&84, elaz0lc B0l 22

MNZE =

* HPE ProLiant Server & Bladesystem DAS HZ z|Xs} D6020 Disk Enclosure
(3.5” 70 disk bays)

1AS SAS 2 tH22F SAS MDL C|A T X[

- SEE Bl 7IsoR M % Mt 22 29 #E BUEE NS

« 5iLte] C|AT QIZZ X0 SAS, SAS MDL C|AS E210|EE =28 74 7ts8t
ZIMICH Universal AE2|X|

* 5U2| 37/0f 707H2| SAS, SAS MDL C|A=T E2l0|E A=t 756t TEA gl * 740 SimplestH SEFES ARHOf| &7
* E AERX| S HIE EIXS}

+ Standalone DAS Q122X # OfL|2} MS Storage Space, Lustre, Cloud Backup,

= Data Protection, Big Data 0] &gt

-12G SAS SSD/HDD LFF (3.5-inch) Dual Port X|& « 2|t 3712 QIZZXIE Daisy-Chain gAlo2 Tl AEZ|X| X[t 21074 C|AS S &FE

-12G SAS 7.2K rpm LFF (3.5-inch) Dual Port Midline (MDL) X|& * Lustre St40llM 0|53t S22 S35l 4207 ClAT &%

- 2/4/6/8/10/12TB 7.2K HDD LFF X[ * Hot Plug C|A3 =2to|2, T ZZEX|, M X[ 2 o|F3H M L 0|53} M

- 400/800GB, 1.6TB SSD LFF X|& Hot Plug A&

* |21 12Gb/s SAS Interface Module X|&
« QIZ2X (5U)E |t 840TB2| (w/12TB SAS 7.2K MDL HDD 7|&) AE2|X|

HPE D80007H2 ¥ 3

HPE D80002 4U 37| Disk Enclosuredf| 3.5” SAS, SAS MDL, SATA, SSD C|ATE 1067} 77
ME{2t AEB|X| 70l 12Gb/s SAS host H1Z2 ZEZ MIZEHLICh chgZke| H|o|Ef Ma & il Mol &
H2|0|= S0l Z2 17| 25101 & FEiSt=S CIXIIE MSLIC

HE H=F

+ HPE ProLiant Server %! Bladesystem DAS ¢1Z £[%{st T ——

145 SAS U C22F SAS MDL C|AS X|2 (3.5" 106 disk bays)

CE3E 2| 7502 MY U Ml 242 29 514 DL M2 o .

+ lLtel C|AS QIZE2X0|lM SAS, SASMDL C|AS E2l0|2E &8 1A JHs6t e —=__
XIMICH Universal AE2|X|

- HI20 MM 58S 2|3t 5te 1A C|A3 Enclosure

- HPC, THZ2 Hi0JE| 24 S 22 822 Te= sh= YT X3t

HE 2% HE &Y

« 4U2| 3710 1067H2| SAS, SAS MDL, SATA, SSD C|A= =2t0|E &t 7ksst * 7A0| SimplestH 2EFES AR X7
DR o o QIE AEZ|X| EHE H|E X|X5}H
« Standalone DAS 2122 X # 0}L|2} MS Storage Space, Lustre, Cloud Backup,

« Z|A1 12Gb/s SAS Interface Module X|&
Data Protection, Big Data 2+20il Z{g}

- o1Z2X (4WE Z|cf 1,272TBS| (w/12TB HDD 7|&) AE2|X| 7 HE
— 12G SAS SSD/HDD LFF (3.5-inch) Dual Port X[

—12G SAS 7.2K rpm LFF (3.5-inch) Dual Ported SAS X|&

- 6/8/10/12TB 7.2K HDD LFF X[

— 800GB SSD LFF X|&

Hot Plug MIZ

* Z|ch 47§2] QIZEXE Daisy-Chain %,*Moi T AER|X| 2|l 42471 CIASE B

ot Plg C1A= Ealole 18! B8, B K12 L 0fBS B 1 0[5 8 B3I

QI 21, M2 3! Xeon Inside= 0= X/E= 7[Ef Z710IM QU™ = T XE|ALS] HERULIC
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- HPE StoreEasy Storage
- HPE Solutions for Qumulo




HPE StoreEasy Storage JXEOH

HPE NAS Storage/NAS 72 U EZ
UHFMOI SAN 242 Of2liet 20| = 7HX| FEiE XIS EL|Ch AEZ|X|E DAS Ao 2 AZASIH MESEl=
Appliance (UA|&) D21}, SAN BfAlo 2 HZAFIH M2 == Gateway ZEIO0| Ql&LICEH

o= DAS TLA19| Appliance & SAN TA9| Gateway 2E!
G WQ\"SL’.W = B3| e B3 - [t n 3Ne'nx, G Ell“nxv G fiors
AR (NFS) 4= (NFS) A= a—— (CIFS) (NF!
1 1l | i 1l 1 1
ohe ol X \ \
IR} T
‘ 1
74
Bloce 10 ‘%ﬁ
[ sansioage ]
g ndl StoreEasy 1460/1560/1660/1860 StoreEasy 3850/3850 Gateway Blade Storage
o T e PME UXE ZHE (Entry NAS) » 1 ~8nodes EEHA (Z| 64, Active/Active 7151
o LHZ} C|AT = JBOD 21 AEZ|XIE S5t &% HiE « SAN 7[Hto] AE2|X|2t0] T4 K|
SATE U 2|ZE 59| IT 20| oY MH|A E2M0=2 XEH o ATER = Workgroup £He| G20{MEE] Enterprise IT 22| H27HX|
« Provision Storage Wizard HMl& ot MH|A SRMO2 XMgt
Ex « Windows Storage Server 2016 Standard Edition Efx « Windows Storage Server 2012 R2 Standard Edition or 2016 &%}
. Cl23} 22 =y 22M0) o5t E5ta) - 171245 2|st MS Cluster Server 210|MA XIZ
« MS iSCSI Software Target X2 (SCS| AZE o) * MSiSCS Software Target X3
« HPE Aufonomy LiveVault M K2 (Z2t2C e < B4 2| Vis g A S8E dlolH AEZ|X] 22|
=5 74| tole Z=X 715 XS
« DFS-R (Replication) 7|5 HlZ

Window? |2+9| NAS, HPE StoreEasy AEE|X| A|2| =& FileQ| E&1} 20 EstEl AEE|X|
0|0 ds2| 24-Mut oFYM0| LS E HPE ProLiant Server 7|22 NAS StorageZ 7HHSH 2| Mt =2 AME|MS
MIS LI

607 gz szt ‘ 1.5x 45 s ‘ LX Falsh g8 45 ‘ 2X H2 ma

All run the Windows Storage Server 2016 Standard Edition

Getting Started

= VT — 13

StoreEasy 1460 StoreEasy 1660

StoreEasy 3850 £8|0|=

StoreEasy 1560 StoreEasy 1860

EAH 20| 12 Y X|AF S 20| AEZato|=

Why HPE StoreEasy Storage?
+ CAL (Client Access License) 2H|SIC 2 ALE 7t5 FA[SH 22{0|HE HMA 2HO|MATE ESHE|0] HIES AZAE 4 USLICH

- EE2H7 7522 C|AT 82 S8HOR AR Tt SUS SEC0[Es SR MMECRM SN S22 AIBY 4 31
BHYHOR HZ51| 412 NAS Storage0] 822 EH1gt 4 QiaLICE
SHAISHH|0|E| ES 7|S HPE StoreEasy AEZ|X|= ARRXI7| OIS &2 AMK[SHHLE £2™5HH2HE Volume Shadow Copy 71522

HIO|EIE HIZ E7E 4~ AGLICE Ol Sol =77IK| ZEl= Alts TEE + USLICL

- Ha|st ZITHSt 2| 715 Window? [EICE MZ 7|52 HiSX| Z0t= M R2IXI7E & fald o~ AS U 22 227t

ZIEHBILIC) B §zo@ Bal7t 7Hsa17| 20l ofumEt KoHoE AlaiAl RIS 4 UssLich

9I2l, 018 211, K2 % Xeon Inside’= O Y/ES 7[EF 7oA Q12 = 11 XfSIAfR] ApERILICt

33



HPE StoreEasy Storage EXH XEON

Optimized Efficient
- HW2t OS7t A0 AE0] He 778 S22 - o= HHO| SA| T User X1
- 2 74 2 Provisioning £2 £8t 21X 714 - AAHE! HSF o= Sub-File SEM|74 X2
- AEl, M5, 8% 2LEY (50 ~ 60% S =ZH
- HPE StoreEasy Storage DashboardZS £t 22| - O{C|MEX]| Enterpriseg File Sync & Share X|&
[-]1] |] S
Secure Highly Available
- Built-In 253} 7| X|# (Data at rest and in Flight) - HPE Active Health System=2 S8t X|&X01 AlEH 2LIE{Z!
- TEE H2 Ao - IfY A|AEIO]| CHSE 2221 Self-Healing 87 7|5 X
- iCAS AZEQ|0{E E6t SEC-Grade &4 (Optional) - Double-Take AT EQHE E5t H|0|E £X| 2!
DR £&M I (Optional)
B =

HPE StoreEasy Storage'= ProLiant Gen10 AMt{ 7[HtO 2 MA0A] 7}E QEMSH BZE MHZ TZHO| H|0|EIE E5sln S|
OHE2|H|0|ME HE510 Ert KHstD Ha[st AEZ|XIE AME 4~ == 7| EUELICH

YA E= NASQI WSS 2016E Genl0 HFE S0 EixH

- Windows Storage Server 2016 Standard Edition EfZl
- HE| Ik MH|A (CIFS, NFS, FTP, HTTP, ISCSI &)

- MS Cluster AH|A £2M EIXY

- B2 7|uto| =R S22 EY

- DFS-R (Replication) 7| Z|CH 100TB X[
- Hio|gf &s3 7|= o

AEZ|X] S& #e2| &
- YAE M=o MH[A X|# XA
ProLiant & - SAlE| E5}
Zaym RN 22| 2& XA

-G10 7|Hto| M= (StoreEasy MC)

-iLO5 &A 22| 7|5 M= - HPE StoreEasy Storage
Dashboard

- AEDIX| S= x| -
HPE AE2[X| SHF X|H - Al MHIA X1 RF|

HPE StoreEasy NAS Storage Systems
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HPE StoreEasy Storage 2|21} XEON'

PLATINUM
inside”

/
StoreEasy 1860 Storage StoreEasy 1660 Storage StoreEasy 3850 Gateway Blade Storage
BASE (0TB) 9.6TB 14.4TB BASE (OTB) 16TB 32TB 64TB
WS o S DY WS DY HS oY HS oY
8x2TB 8x 4TB 8x8TB
2479] 8x1.2TB 8x1.8TB 1279
&5 12G 10krpm  12G 10krpm 2E &% 126 126 126
=Y (712 87) ==X P P ==X J2kpm  7.2kipm  7.2krpm
a2 SAS SFF SAS SFF a2t SAS LFF SAS LFF SAS LFF
sPolwAl  JlEma iRt 8 oo, oo Somm
HEE] 16700 @E  167Ho] @ oA ClAT 47H:|02ﬁ“ 47HZ|°91[ 47HZ|°2;
MEH 7js a2 2z MEH IR = = — =
= s =X =X = s 2z 2z 2z
Internal
28719] 2.5" SFF &2 16719] 3.5" LFF &2
Disk Slot 4 el == el ==
Internal 67.2TB (2.4TBx28) 192TB (12TBx16) 2x6G SATA SFF SSDs for Operating System
E|cH
_ - Designed to Attach to Fibre Channel, SAS or iSCSI Based
8% External Z|CH A& JHs C|AT/22F2 Optional Smart Array CardOf| L2} CHE: 9 s
orage
i Intel® Xeon® E5-2609v4 (1.7GHz/
. Intel® Xeon®Silver 4112 (2.6GHz/4-core/85W)
Intel® Xeon®Silver 4112 (2.6GHz/4-core/85W) 8-core/85W) Processor
Processor Intel® Xeon®Bronze 3104 (1.7GHz/6-core/85W)
Intel® Xeon®Bronze 3104 (1.7GHz/6-core/85W) . Intel® Xeon® E5-2609v4 (1.7GHz/8-core/15MB/85W)
2nd processor optional
Processor
Memory 16GB/Z|CH 2428 16GB/Z|CH 2428 32GB/Z| 1622
st HPE Smart Array P816i-a SR Gen10 HPE Smart Array P816i-a SR Gen10
orage
Cont g" (16 Internal Lanes/4GB Cache) (16 Internal Lanes/4GB Cache) HPE Dynamic Smart Array B140i Controller
ontroller
12G SAS Modular Controller 12G SAS Modular Controller
NIC Port 3= 4 4 2
X|¥ RAID 0,1,5, 6,10, 50, 60,1 ADM, 10 ADM 0,1,5, 6,10, 50, 60, 1 ADM, 10 ADM 0,1
ILO iLO 5 iLOS5 iLO 4

Microsoft Window Storage Server 2016 Standard Edition, SMB (2.0, 2.1, 3.0, 3.02, 3.1.1), . .
0S 2 Protocol Microsoft Windows Storage Server 2016, Standard
NFS (v2, v3, v4.1), WebDAV, HTTP/HTTPS, FTP/FTPS, ISCSI

StoreEasy 1560 Storage StoreEasy 1460 Storage
8TB SATA HHE g 16TB SATA HE g 8TB SATA HHE 2g 16TB SATA HHS =gl 32TB SATA HHE ZH
gl (712 22 4x2TB 7.2krpm 4x2TB 7.2krpm 4x2TB 7.2krpm 4x4TB 7.2krpm 4x8TB 7.2krpm
= 3%
SATA LFF SATA LFF 512e SATA LFF 512e SATA LFF 512e SATA LFF 512e
7l M 7|2 A 7l M 7l Ha 7l M

4| LFF &8 U2

Internal Disk Slot 4 _
N 47HO| LFF &% Z7t 7ts

4749| LFF &2

Internal 64TB (4x12TB) 32TB (4x8TB)
Z|cy 82 Eternal D3610/3710/6020 Expansion
xterna - _
(Z|cH &= 7S C|AZ/2F2 Optional Smart Array Card0f| [f}2} CHE)

Processor Intel® Xeon® Bronze 3104 (1.7GHz/6-core/185W)
Memory 8GB/Z|L 62 8GB/Z|CH 2652

HPE Smart Array P408i-p SR Gen10 (8 Internal Lanes/2GB Cache) HPE Smart Array P408i-a SR Gen10 (8 Internal Lanes/2GB Cache)
Storage Controller

12G SAS Modular Controller 12G SAS Modular Controller

NIC Port 4 2 4
X|& RAID 0,1,5, 6,10, 50, 60, LADM, 10ADM
ILO iLO5
0S 2 Protocol Microsoft Window Storage Server 2016 Standard Edition, SMB (2.0, 2.1, 3.0, 3.02, 3.1.1), NFS (v2, v3, v4.1), WebDAV, HTTP/HTTPS, FTP/FTPS, ISCSI
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HPE Solutions for Qumulo X 7}0|= XEON:

inside”

ol 2 AEZX| HIE 7l0|=

71 oty AER|X| OF7 [EIX= 20E Hof| JHEE 7|2 S 25s6k= HI0IHE a2Xc2 #alst7[ofl= etAl7t
Ql&L|Ct HPE Solutions for Qumulo= 7|&9| T}l A|AEIC| 2X|Z 5Z5H RISt Scale-Out OF7 [EIXE 712l NASE
[«=)

=
=
S gs2| FAlet MY 2EE MSSHH, EerE 1 TIIE L3i6ke AR2(X (LT

=R HIZE dlolE] a5 AER|X| AR 2025E7tX| 2F 106K Ol S2I5HA|
| = -
Y ReZ BMatn JELICE HIo|E7H 255k=
’ﬂ’:i %1*' E*|'°1'E1 osat 2ot Azl Olff= AREL I3H HY, Q& S, XE2FAR}
Hlo|E] 0= HlolE 53¢, S A, HEO| AIAl x5
ou A= EO[E] BIAK] s d0lCio] & HIOIE], IoT 7[Hte] Ml HIO|E & CHEE0] I ~
3|7 oo E”O|E1?:IL|I:|'. 7|T'_' ElEﬂ!EEI __I'L—jlc—g-l NAS éiElxlt
Z55k= HIEE H0[HE S8Mo2 2[5t = sA7t
37| MB, GB TB, PB, EB, ZB QUELICH [W2EN &5 NAS AEZ|X|= 7|&9| H|g X9l
ClalEe| 2E HiXISH0] CHEZFC| mol| Ciet 22|
A = = A ~ AR H x o 3 _ _
= EEWAAAH~TE  ExEERES 0lZ0| B2I5i0 E8HQ! MEYAIS XIRsHoF FLIC

SIX|ZF HESH= Legacy I A|AEIS [HHEQ|
204 Tof| ZHetE mhd AE2|X] OFF [EIME 7HK|LL QU
AR LIS 4xt &Y Altol= 4= 252 AEZX|
AARIO] HRBL|CE

AEZ|X| SAN AEZ|X| NAS AE2|X|

Scale-Out NAS AE2|X| - HPE Solutions for Qumulo

Qumulos= 7|& Legacy It A|AHIO| 2XIHS 7iMGH ZIHSt Scale-Out NAS AEZ|X|IL|CE

163 Zettabytes

X2 A2 &1 Q= File Storagel| T£&= 20054 0|F0f 2HS0{ Fi7| WHE0]|
SIRHRIR ZEX{Q1 Datal| B715 ZE & 4~ gl&Lict

{ L4 Zettabytes

WAFL GPFS Lustre ZFs OneFS

O e @

----0-=--------0

O

1994 2000 2005 2015 2020 2025
E Legacy Modern
Tree walk (Directory 72 X) H{H| — AIA|Z} Machine Intelligence
File, RAID HAlO| |O|E| BS HIA Block Base2| S2%{0|11 tl}2 Rebuild A|Z}2 7}X|= Data ESHIA|

Scales to _ _
= Scale-Outof| XE5IX| o= HiolE| 82 (2PB), = = JH Thele] mbed JH~ K|

Million Trillion Files

LHE2 ot k2|7t H ofl cist 2k2], oll=0| H2|stA| £|ojok 3

SHI7F B2 HlolE M HiFhIE HH|7t M2 Data X{Z} dhA|

36 OlEll OlEll 271 K| 2l Xeon Inside= 0|2 L/E= 7|EF 2710j|A] QIEY = T XIS|ALS| AEQIL|CE



2016AE0] =2 iR EHEO 0f

CHALLENGERS LEADERS

. Gartner’s peer insight 4.9 15 (DA} 4.3%, NA} 4.63)

« Gartner’s peer insight 100% MZ =& HIE (DAt 72%, NAL 80%)

Dell EMC
([ ]

IBM

Cloudian® @

Hitachi Vantara @
Western Dogital @

[ ]
@ Huawei APP pyre Storage

Inspur @® Caringo ®

SwiftStack
SUSE

ABILITY TO EXECUTE —

Qumulo [RLELIHLWNSS VISIONARIES

COMPLETENESS OF VISION ——> As of August 2019  ©Gartner, Inc.

HPE Solutions for Qumulo 2}21d

. —= I B [ —= &

336TB Node 192TB Node 90TB NodeMi
Min. Raw Capacity 336TB 192TB 90TB
::4:;3 l::;ble 784TB 469TB 200TB
SSDs/node 4 x1.92TB SSD 6x1.92TBSSD 3x1.92TBSSD
HDDs/node 24 x 14TB SATA 7.2K LFF HDD 24 x 8TB SATA 7.2K LFF HDDs 9 x 10TB SATA 7.2K LFF HDD
CPU/node 1 x Intel” Xeon® 2 x Intel” Xeon® 1 x Intel” Xeon®

(Cascade Lake, 2.2GHz/10-core/85W) (Cascade Lake, 2.2GHz/10-core/85W)  (Cascade Lake, 2.2GHz/10-core/85W)

Memory/node 128GB (DDR4-2933) 128GB (DDR4-2933) 64GB (DDR4-2933)

Networking Ports

Jnode Ethernet 25Gb 2-port SFP28 Adapter ~ Ethernet 100Gb 2-port QSFP28 Adapter  Ethernet 25Gb 2-port SFP28 Adapter

Management Port

Jnode Dedicated iLO4 1Gb baseT (RJ-45) Management Port

Power Cooling

10 Redundant Fans
/node
Form Factor
/node 2V
Encryption HPE Apollo4200 Gen10 H/W Encryption
Supported NFS, SMB, FTP, Rest API
Protocols
Management CLI, GUI, REST API
Total Cluster Size 4 -1,000 Nodes
Data Protection Erasure Coding, Snapshots, Async Replication
Storage Real-Time Quotas, Real-Time Performance and Capacity Analytics
Management
QI Q1”l 271, X2 3! Xeon Inside= O|=F H/%E= 7|EF Z710flM QIR BE= T X[3|Ate] AHEILICE 37



HPE Solutions for Qumulo E%H

N
PLATINUM
inside”

HPE Solutions for Qumulo I} A|AEIO] EXIH

Scale

S 2Oal0|AQt Z2IRE SHZ0|A 4~ U Petabyte & o~ & 7 B2 OiUS SO 2F 7HS St Scale-Out
I AEaX|
Performance

P Flash-First Architecture.
Asat 3742 XRAIRHZ Control 7+s 6tH, 2E File Type2 X|¥

Analytics
2|2 Mt glo| Storage ErRI0fAQ] Zi2bM0| 1 MIZSt

>

rdl
1
>~
™
HI
1z
b=
0%
o
oN
A
d
ofr

Cost Efficient

EX} ChH| (19| H|2 848 7I%! File Storage

(@]

Easy to Use

E Enterprise0i| Zigtst 210

X0| A=22 Ul 2 API, SLACK Tool2 S§t
A F|To| HEXIZ 71l A

710] EpE{EIol x|

o |
(R w

[HE M s

1o HdT
7|& ot AEE|X|= Ofeet 22 tHERQ| £ niYE XMt #ast7 [ol= Melokk| d&Lct
HPE Solutions for Qumulo= 0|21 Z2&5H= H|0|EIE S8X 02 MRSt 22| 4= = M2 7HE | ofd AEZ|X|IL|CE

X 0lO]X| GIS (K[2IHEAIARD, TSHEICCTV, HiC| 2, FAEA ADAS (xt2ZF8/F3E x), loT Sensor
QAMHE, LIDAR Data (Splunk), DFS

Enterprise File Storage

Simulation, Modelling, HPC, Active VFX, Rendering, Editing, Motion User Directory, Archives, D2D
Datasets Animating, Animation, Transcoding Backup, ZIAECM EMSUSH

Al& Machme Learnlng

Modelling, Simulations, Active
Archives, Data Lake for Al

Digital =A{2, HPC Labs, CAD

38 olet Ol 271, K2 L Xeon Insidel= O L/tE= 7|EF 2710IlA] QIE = T RISIALS| AlERILI|CH,
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Scale
2maln|AQL SRR SHA0||Af 4 BH Petabyte & 4= X 7 BHQ|Q| mIUS Sutxoz 295 4 QoM
LE =M A| 5T} 220 MSX o2 =J}5H= Scale-Out IH AEZ|X|QIL|C}

Qumulo Core 2.1.7 | Signed in as

Friday, December 16, 2016
- 608 A

Integrated Analytics Througivas: BR W 10PS: Fie B BW werscora 8 R W

46.9TB / 97.8%

11 Billion files in a single file system!

11,1885,498,957

10.120.246.55

10.20.217.220

Lupio|A/Z2IRE 3HZ49| Petabyte Scaled]| &St 07 |ElX

Limitations

+ SMB Directory Name: 260 Char.

» NFS Directory Name: 32,760 Char.

« File Name: 255 (protocol limited) Char.
« File in a Directory: 4.25 Billion

- File Size: 9 Exabyte

« Number of Files: 18 Quintillion (10'%)

QIEh QI 211, X2 & Xeon Inside= O|= X/E= 7 [EF Z7101|A] QIR & RF2|Ate| ElL|ch
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Performance
Flash-First ArchitectureZE X|&st= &
2E File TypeS X|EHL|CY.

ol

FAER|X|IZ Mt 742 XERXHHE Control 7+S5HH,

F

- BZsl= I AER|X| SOIM 71 A2 4K 22 AI0|XE 7|8toz « Tree Walk7} Q= SEAF IHQ AJAEY 7|EEO| H| IS 7& DY AER|X|2
d51t B2 XIFARHZ Control 7Hs5tH, 2E WY EFUS XIRIFHLICH TH| S2IAEI0M B Name SpaceS ALSEILICE
ESH SSDOIM BE 102 X{2|6t22 Hybrido|X|ZH AFAZ Msg d3lst=
AE

2|X|Lck,
REST Web-Based|
-
P Network } } } } } } } il
Single Name Space (Whole Cluster)

Linear Scalability

10/40GB Ethernet (Capacity+Performance) Data services Continuous Replication, Snapshots, Quotas
Lol
B B BEE [EX] Aeelowoo g Qumulo DB: Real-Time Queries and Aggregation of Metadata (No Tree Walks)
l 4K 4K 4K l Fr o Multi-Protocol Permissions/Identity
+ + + a umulo file system
) . S
Il High Performance Tier SSD Cache  ALL Writes and HOT Reads ] g Massively scalable, Large and Small File Efficiency
~
VA EVATCH EVATGE oo0 HDD Cold S
| --- Qumulo Scalable Block Protected Virtual Global Erasure Codin Flash First Write,
I ‘ Store (SBS) Blocks Transactions 9 Predictive Read, Cache

l Block Layer Protection
HPE Apollo 4200 Server

Intelligent Block Stores Located on Nodes of the Cluster

< Al 7[dto] QI-IEIME Z2 M JiA| YnE|ES Sall ds2 JHMELICE « 2C10|AHE 27t LOIK|CEIE Ms0f| My FE2 WX| U=
SAIERI FHAl Z2|IHY 7|&2 Sall E2 sIES2 RXIFUCL o AE2|X|LCh
2500

(d
~
2]
(G
M 2016
M 2019
SS read MS read (per node) ~ SSwrite  MS write (per node) . Write Speed
. Read Speed
Single Node with 4 Node with 40 4 Node with 160
1 test client test clients test clients
All test run using Qumulo Speed is linear no matter SPEC SFS® 2008 is 4,870
Core 2.6.4 over NFSv3 the number of test clients per node

NFC read latency

0.0 0.00 SMB read latency
4/1/2018 7/1/2018 10/1/2018 1/1/2019

Qumulo File Fabric Software

+ HDDOj|A| SDDZ2] Intelligent Promotion
« AlZto| X =& Latency7} EE HoHd
« Sequential Access: SSD & Read Performance (98% |0 from SSD)

- UHFEIOI NAS StorageOilAf 7H5 FIOFst H20/9{E! 2 bIZE Fileo|= 2RS 7H

40 Q1% 918 21, HI2 & Xeon Insidel= 012 /e 7IE} 270l Q1 = 11 AHlARe] MEILICH
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Analytics

Q& Mt 10| Storage THR|0f|A{2| ZIEHEIO

|22 Al

-y DTt
I AT o o AT s o

B HEE 20 Sl XIS A B2
- Capacity 241} 55 Trend It

==

Capacity Analysis Capacity Trends

71

=
S

OfL} B2 B82S M1 QU=X],
}$| Directory0i| 0| LHHO{
MOX|T Q=X]?

L R

O™ Data7} Hot2t=0)
File System0i] A{X|=X[?

79| B35l TrendS

g T

Performance Analysis Client Performance

74 FileO| ¥0tLt ResourceS
ARSI Q=X

M50| 24! mf, ofH File £
Directory7} Access S2IX|?

2=l 25| ofefo|

Directory 71X

bl

s

=l

=
T

- Understanding Your Performance (Dashboard)

- SH=0l| Cluster ME{7} mietE|= %220 Dashboard

o E|AI
]

—

b

HHEE AM 5= XS

A} 2| s
- = 2AF S48k} Directory Hgt (Quota) AfEH

Throughput Distribution Directory-Based Capacity Quotas

=
=
C|

StCt

=X
Al
=2}
= 2o

File SystemL{Of|A{ CHEZ0|
{7 24t =1 =X

DirecTory HZ QuotaZl

Z0iz =T Fapt AR SeX?

ESIoS|
=442

File system2| 3.7 |0f| P—+71I°*0I Performance A DZ2fm}

=7t Siclars

- S FHEE B S Ris
- Snapshot AEH2} Repl|caT|on

Smarter File System Snapshots Asynchronous Data Replication

2 7ol =xfl=0| ExictH
Lot =X S2UX[?

Snapshot2 SZ& O
EX7t 7¢s =Lc

2 =2, A 2 0|S3}=l Cluster2

Olell c=

g N =1\

ro

I
ro

1l

27, M2 2 Xeon Inside= 0|2 /= 7[EFZ7H0fA ©
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Cost Efficient

EX} tiH| 2|19 H|8 5242 71X File Storage

+ CHFSH mH ALO|=0f| CHE! Write BIAE Z1t2 Tt F7(of 27 810|

Qumulo Storage= Ef MDY [{H| 28X Z7H2 AIRELICH

Low Efficiency

High Efficiency —

Il Prop.. I | Prop..| X |
General | customize General | Customize
I»U 29,515,930 Files, 119,018 Folders Lu 29,515,928 Files, 119,018 Folders
Type: All of type File folder Type: All of type File folder
Location: Allin Location: Allin.
Size: 9.33 TB (10,265,335,203,060 bytes) Size: 9.337TB (10, 265,334,363,380 bytes)
[Sreonaio 5.8 (10,430,515,595,956 byies) | [Seeonaet 55,278 Geye0m 997,875,200 byt |
atbutes [ JRead-onlyi Atrbutes [JRead-only
[Hdden [idden
Darchive Darchive
aoply apoly
Size on Disk: [E— Size on Disk:
Qumulo ZYmy 33.2 TB
.

9.49TB

Easy to Use

X315t ZIEEo|

Enterprise0f| = I M2 U

o
EEQ1 K|9)

« REST-API/Command Line Interface

Qumulo REST-API

« CLI/API ToolI3
2752 ME

- GUI2I 100% &
« TabOllM 2E 7|52 REST-API 6|2 ! Syntax %3]

| 2! API, SLACK Tool2 £ A F/19]

- 3% DY Ert 7t B2t ol K2
- 1PB 1§ Al Qumulos 84% 718 B2 MBIXIEH ZBAK= 2k
67% 34 25%310| 7t8 B2 MZEHLICt

NAY, 1PB raw

Qumulo, 1PB raw
63% usable

847 usable

FS Metadata (SSD): 18% 18TB
Virtual Hot Spare: 2%, 20TB

Hot Spare: 1.25%, 12.5TB

RAID-DP: 12,5%, 122TB

616 EC

Block Based

DAL 1PB raw
677% usable
Alllarge files >2MB

File System Inodes: 1%, 10TB
Virtual Hot Spare: 4%, 40TB

DA}, 1PB raw
25%usable

File System Inodes: 1%, 10TB
Virtual Hot Spa
20% Free Space of Raw Capacity: 200TB

ata Profection N+2:

Per File Data Protection N+2

FeERIE 71 HE71e

*+ Qumulo SX|E4= MH|A EZ

qumulocare #customer co®a e wo: é
Monday, Aprl8th

W & @Todd Richert glad to hear Qumulo can handle the insane file counts-- we're still migrating but
lots of other solutions we've used or tested have keeled over at 200 million or so

2 Adda topic

w Todd Richert 127 /1t
@ feel free to slack me directly on here if you want any stories or direct experience questions.
o
Tuesday, April 9th
m— Nathan Barry 651 A1

W& are there plans
instead of just realtime?

IE per client, with history

Ben Hayes 715 4
'8 @Nathan Barry | can't answer the ‘are there plans’ part of your question, but they do provide
access to their API 50 you can dump that data into a timeseries database. There is a python

Script api-to-dbs®under the hitps:/github,com/Qumulo/power-tools it provided me exactly
what | needed and what you are asking me for as well.
O Github

Qumulo/power-tools
Qumulo API-based power tools, Contribute to Qumulo/power-tools.
development by creating an account on GitHub,

o

i

== Nathan Barry 719 A1
8 thanks @Ben Hayes That's really handy!

Ben Hayes 75741

Qumulo {X|E4 MH[A EF

« 0H ZA| DZHARH Private Channel 44

« JNEstE| T Z2IXQ1 mEMS 25t TE7t A

+No Tiers: L1, L2, L3 S30| gie 1Z0| sk= SEXio|A| 21T ZiEk0| 7ts

« DHALE SIAER|S & Oks T JHERYAMKILI07} 24X7 Foh 2 X2

42 ol Oletl 271, M2
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- HPE StoreOnce Systems

- HPE Recovery Management Central
(RMO)

- HPE StoreEver Tape Backup:
MSL Tape Library




HPE Backup Storage M|E 7|0|= XEON.

inside”

-
o
ol
ﬂ'F
e
=
o
kI
1o
15
Ie
>
-
rx

HPE StoreOnce Systems= Z|&2| SEM|H 7|2 =401 W] o4
olL|ct
= .

A ONE Architecture (2t Z2x7 AIE EXYD

HPE StoreOnce Systems Catalyst Integration
(U-) Commvault/Veeam/Data Protector/NetBackup/Backup Exec

@ HPE StoreOnce Systems Recovery Manager Central (RMC v6.0)

5650

5200

VSA G4 3620 Scalable up to Scalable up to
e, 768TB usable 1,536TB usable
l 1 28TB usable Scalable up o Scalable up to
e 96TB usable 192TB usable i g
P
1~ 500TB usable % Gartner
ttl Z=EH|7] AITIat YA ArchitectureE Sal| ThesHEl MY 81 A=
(92¢) G
GO L HPE StoreOnce Systems 5 1394}

&7 Catalyst &2
Backup App & Source Dedupe

QI QI 270, M2 X Xeon Inside= 0|= H/HE= 7[EH=710(A QI = T XtSAte] SELICE
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Why HPE StoreOnce Systems

7h e wey o =g
AIAZ & Ef2) 75719} sief
=2 24 270 Batsts
M5 RE

=l

Federated S2X|7
SEE SEMA MEL 0
TIOISIE Bl gl =7

7l& MIS

Scale-Out Al C|X}OI
B7t5t Hlolg ol w2t
HIES XISsh= WAleZ N
1TBO|A{ 1.7PB7JIX| 4

Software Defined Storage
7 Maks} B (Hyper-VZZEho||
7t oE2I0IA T52
Mi&stod HAX| 2tgnt

Y

Non-Dedupe NAS/VTL

Cloyst go] SR}
3= dolEiE Sgxoz

S Ho[HE 25 &

ts M2 BERISOIA 2
HSt HIgC| 224 NB &74
v — O A= (N FEEVLANEXR T7HRMa} XS5 RHAIZ!
Vo= op| EXQI N3N 7HS ¢ | wEdnt=orss el 8_# A3t Q) 2 S-S50
VT Agsiol, Hole 2zss IEEE 802,10 B 73to) =12 Hojst oYt
2I3l HPE Sparse Indexing VLAN Tagging 7|5 MIS QlafRl S5 &2

7|EE SAlol HE

lolE} 224 % ot
Clo|e fZ2d+Usst
oY 7152 AMiESsk=
A= E AI=(End to End)

HZ

StoreOnce Enterprise
Manager

2~ HHCHO| StoreOnce ZX|E

H 2Lz SeREIE S,

ofstHA DUEY, 228,
x0| 24, 45, 8Y 242

==
HE

H/W Disk RAID &
=2|%2! HDD ZoHo]|
CHH|SH0{ H/W RAID6

s ME

Edl
=

ol 23,

K& L Xeon Inside= 0|2 L/E= 7[EFZTH0IA €

= T KES|ARe] AFEQILICE




HPE StoreOnce Systems 2}2Id

PLATINUM
inside”

HPE StoreOnce Systems VSA (Software Defined Storage)

« HPE StoreOnce Systems 7|58 7|222 Ni&Z

- ZE2X|7{ 2 Replication

S=H7 ¢

e 71s WIS

- HPE StoreOnce Systems Catalyst
-E2 &9 Ho|5 ES

sron (Y=3t 2 H0|E i 72X
M2 2|AAE SESH0]
H/W Appliance2} S5t

JlsE MiS

HPE StoreOnce

Systems

VSA o,
o

N

o Z|C] Hore 8%
|CH 4/10/50TB &2 Hol= E&F 0

=

0

ks
ye
° +34/543 £9] i gTajo|MA HA

(FAIE4 2D

()

60247t

F= AME MS

VMware, Hyper-V, KVM
XI1&

Any Hypervisor

Thd=t B EE XEsk=

Any x86 A{H{ AH2FH HPE StoreOnce

VSA Systems AI2 7+

*VSA: Virtual Storage Appliance

+ +

&) i

et Il
HPE StoreOnce Systems VSA S0 3620 SO 3640 SO 5200 SO 5250 SO 5650
Size (*Option) Virtual Appliance 2U 2U-6U QU+*2U) - 14U Q2U+*5U) - 12U Q2U+*5U) - 22U
Cache Memory Host0f] &2 96GB 128GB 384GB 512GB 1024GB
Raw Capacity (Min./Max.) 4-500TB 24 - 48TB 48 - 144TB 48 - 288TB 60-1120TB 60 -2240TB
(*2|Z} Enclosure option) (4TBx1 LTU) (4TBx6ea) (4TBx12ea) *(4TBx12ea/enc)  *(4/8TBx15ea/enc) *(4/8TBx15ea/enc.)
GDbE Interface Ports (Base) 4 x 1GbE 4 x 1GbE 4 x 1GbE 4 x 1GbE 4 x 1GbE
PCle I/0 Slots 4 4 4 4 4

10GBaseT, 10/25GbE,
16Gb & 32Gb FC (Opt.)

Host Ld0f| ka2t

**Up to 8 ports

**Up to 8 ports

**Up to 8 ports

**Up to 8 ports

**Up to 8 ports

C] OF%EP
Hardware RAID ® RAID 6 (4D+2P) RAID 6 (9D+2P) RAID 6 (9D+2P) RAID 6 (9D+2P) RAID 6 (9D+2P)
Hot Spare Disks N/A lea/Enclosure lea/Enclosure 4ea/Enclosure 4ea/Enclosure

(D3650) (D3650) (D6020) (D6020)

Performance (VTL Native) Up to 13 TB/hr Up to 6 TB/hr Up to 7 TB/hr Up to 17 TB/hr Up to 22 TB/hr Up to 27 TB/hr
Performance (Catalyst) Up to 36 TB/hr Up to 14 TB/hr Up to 18 TB/hr Up to 31 TB/hr Up to 41 TB/hr Up to 47 TB/hr
Performance (VTL Restore) Up to 9 TB/hr Up to 5 TB/hr Up to 6 TB/hr Up to 17 TB/hr Up to 18 TB/hr Up to 18 TB/hr
Max. Library 32 24 36 64 64 192
Max. Drive per Library 256 128 192 512 512 1024
Max. Cartridge 4096 1024 4096 16384 16384 16384

Standard S/W (Bundle)

StoreOnce (w/de-duplication)/StoreOnce Replication/StoreOnce Catalyst/StoreOnce RMC

Optional S/W (Opt.)

StoreOnce Encryption/StoreOnce Cloud Bank Storage Read/Write & Detach for Gen4

46
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HPE StoreOnce 5650 Systems
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HPE StoreOnce 5650 A|AHEIS C|AF HHY X|AQ| @EIZ A| ProLiant DL380 Gen10 S3HZ0]| B4 H|0|E]
FEAM7 71=0| ©XHE ClAT 7|He| MY ME O{Z210|HAZ 7| H|0|E ESE 2ol e S| HF=ot
OtL[2t Cllo|&] MIE| 22| HO[E{7IX| 7HY S =X0|11 Al&6HA| 8 3 SE51et o~ Q= Z(XO| VTL 8] S ML|CE

o it E2F0l|lA HIOjE] MEIF27IX| EEXQ1 t|o|E WH/=7
- &|A 32TB (7U)RE Z|h 1,536TB 2U)7HX| Y CIO|E| K& SZHXI

- 2aiel NS S5 R 8 U M5 Y X

— =

o & z[112] Hio|E| ZSFHMAH 7|= 2.0 EIXH
- 64bit OF7[ElIX] 7[2t9| 4K THHEER TR SN/ 7|= 78
- Application or Backup Server, VTL S O{C|0f|ALE SEX|7 7|& X

- Ct2l De-Duplication Algorism2 2 Rehydration 10| LSt HHQY 164

- EA9| B L Sjojls

= MIEALS
37| 7|£/=|cy ¢ 7|=: 2U (no Data HDD)+5U (D6020 enclosure), Z|CH: 22U [2U VTL Node+5U D6020 x 4ea]
== Hardware 42 « HPE DL380 Gen10 Server 7|Ht2| Hardware Platform XHEH
T2MAM P 3-TE - « (2) Intel” Xeon® 6130 2.1Ghz 16-Core 64-bit processor
H2a| 22t == « 1024 GB Cache Memory

<
-
r
2 | 2
r
ol

«(2) 1.2TB SFF SAS Level HDDs with RAID 1 [w/StoreOnce De-Duplication EfXH]

7|2 H|o|E| 22 « No internal HDD (Data®)

« (4) 60TB Drawer/Capacity Upgrade Kit (w/4TBx15ea) and/or (4) 120TB Drawer/Capacity Upgrade Kit (w/8TBx15ea)
- (20) 44TB Capacity Upgrade Kit (w/4TB x 11ea) and/or (20) 44TB Capacity Upgrade Kit (w/8TB x 11ea) add-on
= lo|e| 82 Qo0 pyPg (( ) and/or (20) pacity Upg (w/ )]
CjA= - Usable 32TB w/Capacity Upgrade Kit (w/4TB x 11ea)
- Usable 64TB w/Capacity Upgrade Kit (w/8TB x 11ea)

Z|0f GIOJE] 82 » Usable 1,536TB

RAID Level « Hardware RAID-6 (9D+2P) p1228 RAID Controller Card x 27 7= 2=t
Spare Disk o 7| 471/7V, Z|CH: 1671/22U [Drawer/Capacity Upgrade Kit OfC} 4 HDDs AtS &&]
OIE{H|O|A NIC (onboard) (4 ports) 1Gbase-T Ethernet Interface [onboard]
2af * (4) PCle 10 Slots
am « X|CH 8 ports (NIC and/or FC HBA)
PCl &%
M - 2p 10Gbase-T NIC/2p 10/25GbE NIC (w/10Gb SFP 15, 25Gb SFP= A
- 2p 16Gb FC HBA (w/SFP HH5)/2p 32Gb FC HBA (w/SFP HHE)
HMYUZZ7| MUZZ7| « Redundant Power Supplies and Fan Modules tHE Xl&
VTL Native (w/Write) < X|CH: 27TB/hr
Ms StoreOnce Catalyst o Z|CH: 47TB/hr
VTL Restore (w/Read) < Z|CH{: 18TB/hr
« HPE StoreOnce Management Console (w/Federated Management 7|5 ©5 — Z|Cl| 20CH StoreOnce & 2t2])
Jps Ameg) « GUI & CLI 7|HH0]|A| Ct4=2]| StoreOnce Appliance £&F 22| ! | ZE
- = 2ZEAO _ xogpie gk AKRE. WOl/AZER| AS, Stream T4, CPU/Memory/Disk IO/NW/FC AFRE S

« StoreOnce (w/de-duplication)/StoreOnce Replication/StoreOnce Catalyst/StoreOnce RMC 7|2 H|Z

HII ATEQ0f « StoreOnce Encryption/StoreOnce Cloud Bank Storage Read/Write & Detach for Gen4 (Option)

QI QI 251, M2 3 Xeon Inside= OI= Z/HE= 7 [EF=710IA QI = T XtSAe] SELICE 47
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HPE Recovery Management Central (RMC) Eou)

HPE StoreOnce Recovery Manager Central (RMC) AXZ EQJ|0{= HPE Primera Storage, HPE 3PAR StoreServ Storage,
HPE Nimble Storage®?} HPE StoreOnce Backup2 &} &t2|5H= 22 Management SoftwareQIL|CH ZaHo| uied
D=NAE A7 SEHE 7180t Flat Backup ServiceE HMISEILICH ARAC| M5yt iR HS V|52 2L

StoreOnce RMCi= H|X|L|A S2|E[Z et OfZ2]A0|0]| LHSSIH 20|12 M2[H0| =2 E57|55 &A-LICL

Recovery Manager Central
7hatst A QB 20| = OhE2|AH0|M 02| &4 HIo|EES

@8 Exchange
vmware SAP S/4AHANA® StoreOnce CatalystS Safl

8Bl server ORACLE Mefix{o 2 1svQ} EABILIC}

veeam [n Bl VERITAS ( o,

HPE Primera {}
Storage aws £ SCALITY
RMc[ll

HPE 3PAR
StoreServ
Storage

HPE Nimble 234l tHHE B HPE StoreOnce Cloud Bank Storage
Storage = 15HY B 2@ Systems

@ RMC= HPE Primera, HPE Nimble, and HPE 3PAR System= 2= HPE Primera,
HPE Nimble, HPE 3PAR A|AEI0| &2 Z5HE|0f QUELICE

2 MR uHot B124 ChH| VMware 02| Hlm 4k (QILCH,

®) e & o

Simple Fast Efficient Cloud-Ready
HE[XIE flef Xtsst A ofEZZ|70|1M SEks =2 82| e S/Z7| 2, o710,
MIITAH|A Z|ASISH= 2|10 A AZEQ0], Q2 SEQ DR 82| f1z{2

Zatec w
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HPE Tape Library XM= 7}0|= =R

BlO|= 80| 47}X| O|H

A e e
SMOZAo| SBS 485kn UBLICE HOF ORIzt o

ez e UBL

So| eiel gy Aol ofzds 4
Tt OFREZEX| 2 H|OE] B 2

oIzt

AU =RE

S\

F|xoz . I/I i Lo Hjolz ?
et Mu|ge| T 7tE2|RI=

clolg 2&S clolg 25

Xt K245 0|0|E{ MIE e[ e
S I1_=._ (1|0| { MIE] |cH 3078 (f.:). H/W 7|5to| ot 3t ol
PSESEl| 2 ol 1278 (H|2}%) Hlo|H WORM x|
($0.007/GBY™ OILAX| AH[= 280 =

HDDs vs < 2% ™

1 Assumes 2.5:1 compression ratio for the life of the cartridge. Based on current audit of LTO-7 pricing (Mar'17) at $115.55 per 15TB.
2 State of the Tape Industry 2017
B12.5:1 Compression Ratio

HPE Tape Library MZz
£H AEZ2}o|

HPE= LTO HE7|&S2 ERe HMZA YEZZ Zg7HK| ZE2 Hlo|= 20|22 MEES

al= O|A
B3t USLICE,
HPE Tape Portfolio
HPE T950 HPE TFinity ExaScale
MSL6480
MSL1/8 Zero-
L_;_I'O Ugrlum drive MSL3040
ape Drive Tape Autoloader MSL2024
Entry Level SMB and Distrubuted Environments Midrange Enterprise
Form Factor Half Height 1 2U Scales from 3U-21U Scales from 6U-42U 47U
Max Slot
1 8 24 Scales from 40- 280 Scales from 80-560 501010,020LTO 501053,460LTO
45107,614 TS11xx 4510 40,680 TS11xx
Max Drives 1 1 2 21 HH 42 HH 120 FH 144 FH
30TBLTO-8" 240TBLTO-8™ 720TBLTO-8* 5.4PBLTO-8" 16.8PBLTO-8" 300PB LTO-8" 1.6EBLTO-8*
Max 22.5TB Type M™ 180TB Type M™ 540TB Type M™ & 3PB Tyme M- 12.6PB Type M 285.5PB TS1155™ 152EB TS1155™
Capacity 15TBLTO-7* 120TBLTO-7* 360TBLTO-7* " oPE LVT%J** 8.4PBLTO-7* 190.3PB TS1150 1EB TS1150"
6.25TBLTO-6" 50TBLTO-6" 150TBLTO-6" 1P To6" 3.5PBLTO-6™ 150.3PBLTO-7* 801.9PBLTO-7*
3TBLTO-5* 24TBLTO-5* 72TBLTO-5* : 1.68PBLTO-5* 62.62PBLTO-6" 334.12PBLTO-6™

'2:1 compression
"2.5:1 compression

QlEt QI 20, M2 3

| Xeon Inside= O|= Z/E= 7 |EF Z27HHIA

Olelf e

= 1 Af2Ate] JEULICE
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HPE StoreEver Storage MIE 7I0|= XEON

inside”

HPE StoreEver Storage L{|0|E{2} O Z2|FH|0O|M HS

Hlo|E| 24l0| YIS 2 BT, TA 24 DX Hlo[A, Alo|H B 22 9zt
e, THSS HO|EE HEY 4 Qs HIR $B%0|1 OE0|n QFHEH AZ3|X| WHO
HPE StoreEver E|0|I &2MS Hiiolst AEa|X| AR FiolH HOJE 242 SHZE 4 UTS £2 HIR 584,

5
Y dElg a2 g iEA AEE 4 U= AEE|XIE MSELC

HPE StoreEver= MEH5HO} 5= 0|=

/.
2x $0.003 #1

GBZ 0.00322{9| %|X H|E AEZ|X[? HPE= LTO H|O|Z =ato|=
359X & 19

T1740| LTO-70{lAf LTO-8 H|0|=
Eeafo|2 & O|c|oj= ZFazol=g o

of 212 8% 1E 745"

L=

33.9% 20,828 108,457

WW Oi14]0f™ 20174 &5t 20174 &5tE
HPE StoreEver H|0|Z K=" LTO H|O|Z O|C|0{S0| MESH 22

1 to.org/technology/Ito-generation-8

2 Assumes 2.5:1 compression rafio for the life of the cartridge. Based on current audit of LTO-7 Type M media pricing (April 2019) at $68.87 per 22.5 TB
51 1H 2017 IDC WW Quarterly Branded Tape Tracker

I Includes HPE StoreEver Standalone tape drives, HPE 1/8 G2 Autoloader, HPE MSL2024/4048/6480

1 Assuming 2.5:1 compression: LTO program press release

271, M2 & Xeon Inside= 0|=F Z/&E= 7[EF Z710IM QI = T XESARR] MERULICE
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HPE StoreEver Tape Backup: MSL Tape Library

XEO
PLATINUM
inside”

e T

HPE StoreEver MSL 1/8 Tape
Autoloader

HPE StoreEver MSL 2024

HPE StoreEver MSL 3040

HPE StoreEver MSL 6480

LTO-8 Ultrium 30750
LTO-7 Ultrium 15000

LTO-8 Ultrium 30750
LTO-7 Ultrium 15000

LTO-8 Ultrium 30750

LTO-8 Ultrium 30750
LTO-7 Ultrium 15000

X|® Tape Drive LTO-7 Ultrium 15000

LTO-6 Ultrium 6250 LTO-6 Ultrium 6250 LTO-6 Ultrium 6250

LTO-6 Ultrium 6250
LTO-5 Ultrium 3000

LTO-5 Ultrium 3000 LTO-5 Ultrium 3000

Z|cH Drive 3 1 3-21 6-42

FlER|X| &8 5 LRSS 2652 40-280 &2 80-560 &2

6.72PB (LTO-8,560 &%)
3.36PB (LTO-7,560 &

96TB (LTO-8,8&5%)
48TB(LTO-7,8 &)

288TB (LTO-8,24 &2
3.36PB (LTO-8,280 &%)
144TB (LTO-7, 24 &%

ors M 1.68PB (LTO-7,280 &%)
20TB (LTO-6, 8 &) 60TB (LTO-6, 24 &) e 1.4PB (LTO-6, 560 &)
700TB (LTO-6, 280 &%)
12TB(LTO-5,8 &) 36TB(LTO-5,24 &%) == 840TB (LTO-5, 560 &%)
2 240TB (LTO-8, 8 &%) 720TB (LTO-8, 24 &2 8.4PB (LTO-8,280 &%) 16.8PB (LTO-8, 560 &%)
otx S
(u;: ;)_ 120TB(LTO-7,8 &%) 360TB (LTO-7, 24 &%) 4.2PB (LTO-7,280 &%) 8.4PB (LTO-7,560 &%)
50TB (LTO-6,8 &%) 150TB (LTO-6, 24 &%) 1.75PB (LTO-6,280 &) 3.5PB (LTO-6, 560 &%)
otxE S
(‘:'2:)"' 24TB (LTO-5,3 &2) 72TB(LTO-5,24 &) - 1.68 PB (LTO-5,560 &%)
1.08TB/hr (with 1 LTO-8) 2.16TB/hr (with 2 LTO-8) 22.5TB/hr (with 21 LTO-8 d ) 45.4TB/hr (with 42 LTO-8 drives)
. r (wit! -8 drives,
N . 1.08TB/hr (with 1 LTO-7) 2.16TB/hr (with 2 LTO-7) /hr Cwith d ) 45.4TB/hr (with 42 LTO-7 drives)
ofE X 22.5TB/hr (with 21 LTO-7 drives
== 0.57TB/hr (with 1 LTO-6) 1.15TB/hr (with 2 LTO-6) 16TB/hr Gwith 21 LTO-6 d 5 24.2TB/hr (with 42 LTO-6 drives)
r (wit! -6 drives,
0.5TB/hr (with 1 LTO-5) 1.0TB/hr (with 2 LTO-5) 21.2TB/hr (with 42 LTO-5 drives)
Z|o} S
A 3.45TB/hr (with 1 LTO-8 drives) 6.9TB/hr (with 2 LTO-8 drives) 72.45TB/hr (with 21 LTO-8 drives) ~ 144.9TB/hr (with 42 LTO-8 drives)
= otx S
;?; 3.45TB/hr (with 1 LTO-7 drives) 6.9TB/hr (with 2 LTO-7 drives) 72.45TB/hr (with 21 LTO-7 drives)  144.9TB/hr (with 42 LTO-7 drives)
1.43TB/hr (with 1 LTO-6 drives) 2.87TB/hr (with 2 LTO-6 drives) 30.2TB/hr (with 21 LTO-6 drives) 60.4TB/hr (with 42 LTO-6 drives)
HEES
@ 0.5TB/hr (with 1 LTO-5 drives) 1TB/hr (with 2 LTO-5 drives) - 42TB/hr (with 42 LTO-5 drives)

SAE QIEH0]A 8Gb Native Fibre Channel, 6 Gb/sec SAS

HPE LTO Tape

= _—
LTO-4 LTO-5 LTO-6 LTO-7 LTO-8
- Ultrium 1760 HH - Ultrium 3000 HH - Ultrium 6250 HH - Ultrium 15000 HH - Ultrium 30750 HH
-1.6TB* -3TB* -6.25TB* -15TB* -30TB*
- 80MB/s - 140MB/s - 160MB/s - 300MB/s - 300MB/s

Capacities shows compressed values (*2:1, **2.5:1)
Transfer rates show native values

Qlet, olel 27, M2 U Xeon Insidel= D2 YY/EE 7|EF 27j0IM Q1L tE= T XIS|Ale] AlERILICE o1
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HPE SpectralLogic Tape Library M= 7}0|=

N
PLATINUM
inside”

HPE SpectralLogic Tape Library £%!

EXI1, 345

HPE T950, TFinity H|O|Z 2l0|E22{2|= X}=StEl HIO|= 7|§§ =pSkel)

ZHEEIANM X|Rek=E =210|8, ATEQN % O|C|ofof 0|2= 2E o

- HPE T950: 50 ~ 10,0207H2] LTO &% L= 45 ~ 7,6147H2] TS11x0 222 MIZ5104, Z/CH 60PB (150P
XEFEt 2 QIALICH ) 1207H2] E2l0|HE &A1 129.6TB/h (324TB/h, UE ADQ| M52 HIZE
(LTO-7 E2}0[E AKR AD

- HPE TFinity: 50 ~ 53,4607H2] LTO 2% E& 45 ~ 40,6807H2] TS11x0 222 HIZ5}04, ZIci 800PB2| HIO|E{S XA 4 USLICE
E|TH 1447H9] E2l0|22 EH&510{ LTO7 E2}0[2S 300MB/sQ| A58 MZE 4 UBLICE

- HPE T950: =t 120712| E&lo|ES 2510 129.6TB/h (324TB/h, &= ADQ| M52 X2t £ USLICH (LTO-7 E2I0|E AR AD

*o
w s
.H)I-
=
Nl .
lo
&

o
m
111

T %ﬁLIEL

o=
- HPE TFinity: X|CH 144712] E2l0|EE ZHE510{ LTO-7 EEI0|HE 300MB/s2| M5 HMSE 4+ U&Lc

- Sixf et S0 1olst Lo utet AEA|X| 822 FIKE 4 UELICE 107H2] LTO 0jCjo] = 97H2] TS11x0 OIE|0] tHel2 83t
Ha0|= & = UASLICH

Ex. 17184

HPE T9502} TFinity H|O|Z 2t0[|=2{2|2| EMAREl= Msi} oFEM0|2k= F 7HX| 7|2 SHE S50 &1
MA|IAUELICE AtOI2 EHR) = HIO|Z &2 A2 HEE Soll 52 SHAZICH, B F0E AlZH (MTBF: Mean
Time Between Failure)2 S7IA|7{ QPN StESIHSLICE

EX3. 1¥Nx

HPE T9502t TFinity= SXIAQ1 T & 2lo|22{2| AIE Sall X2 4X| SZolM O B2 MY 8= = +
U= St AERIX| Y=ot B7F 284S MBFLIC ESE HPE T950 HIO|Z 2fojH2i2l= &R Al X2l
“Mib g At8stH JHE FHEZ|X| il TeraPack® ZiH0|HE AFESI0 ZHAL MIS0ll HIsH 20%2 HX| S7t= &

H
= UgLct

E34. Holt Y

HPE T9502} TFinity H|O|= 2}0|E2{2|&= LTO-6/LTO-7/LTO-8 . L= TS11x0 H|O|Z 7|&S X|RIGHH,
ATEQ0] 2 SHES0] THELISH 325101, 7/2i0] LIRSt Hlo|E BE 2742 SFAIZ 4 UsLich

o
0
40
ol

£35. =2 ol A=Y

HPE T9502t TFinity= 00| E|0|=0f| ZH4E HI0|EE SSHL R 2fQlet 4~ U= L9| Huet
MIZELICE DIV (Data Infegrity Verification) 7|52 245t51H, H|0|E M7| ZiZof O|C]of HEE =ele 4~ A2
LHZ=E! BlueScale Encryption2 A= HIO|E ES 7|52 MZELICEH

- PreScan 7|52 SaiiMe Zizie| HI0IZE HASI0] HIO|EIE AHXSHA| HO|Zof| & 4 UA=X| el 4 UASLICL
* QuickScan 7|52 EHUStO 2 E|0|ZE A7H5I0], ZH4E HO|E{e] RAYS SA| YHFLICL
- FullScan 7|52 E|0|Z HAHIE 210{ E|o|Z0j O|C|o] 277t i=X] SQIRtLic).

=i

- 2213t wio! HOJE] JHQIEE HSE Yol USS BEE 52 £F0| Y55 HOIS HBSIDE, 7| HEo| HOKZ QX|5tT HE20IA
MASHH ThRE 4 UALIC

- WORM O|C|0{E X|® (LTO-6, LTO-7, LTO-8 AF)5104, 2HXISHA| HIO[E] BZEE HT XMESh= HY Mo|= WHE MSELICH

52 QI QI 270, M2 X Xeon Inside= 0|= H/HE= 7[EH=710(A QI = T XtSAte] SELICE



HPE SpectraLogic ZEE2|2

HPE T950

HPE TFinity ExaScale

Z|c Elo|Z E210|E 4= (1/2 =0D

120 (Full-Height)

144 (Full-Height)

cepole f¥

LTO-8, LTO-7 and
LTO-6, or TS11xx

LTO-8, LTO-7 and
LTO-6, or TS11xx

Z|ci Hjo|= &1 = (1/2 &0

10,020 LTO 7, 614 TS11xx

53,460 LTO 40,680 TS11xx

Z|c) 22 (2.5:1LTO-8 D)

300.6 PB (Using LTO-8 drives and media)

1.6 EB (Using LTO-8 drives and media)

Z|f /x| 7ks MSE O

Up to 155.52TB/hour with
Maximum configuration of LTO-8 drives

186.6TB/hour with
maximum configuration of LTO-8 drives

4

47U (Full-Height)

47U (Full-Height)

2IE{m|o|A

8 Gb/s FC

8 Gb/s FC

-

BE 712t (RE/AH/AZD

Refer to Spectra Logic

Refer to Spectra Logic

Dual Robotics X|&

=7t

ts

ol
=

, QI 231, M2 H Xeon Inside= 0|= SY/E= 7[EH F7101A QIR = O X2IALR] SELICE
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SWi 1'Ch - B-Series Family Switches

- C-Series Family Switches

I‘II%E - M-Series Family Switches




inteD
B-Series Switch HIZ 710|= o

inside”

B-Series SAN Switch %!
S2o| 0|8 F2|E|ZE AREX| BE2 O =2 Y2 o= 7
Fibre Channel £2Z M2 [|0|E WMAS 7I&3516510, Helste QAR H26HH, Always-On H|RLIA 2ES
n

7
FZIBo2M 0f2i3t RTAS EZHHFD ULIC

= S —
Ex1. 87|52l M5
E StoreFabric Gené 32Gb ZEZZ|20{= X[ 10 IOPSE X|&5t= G| =112 Genb ASIC7}F EFRHZ|O] QUELICE O] &l7(%Q!
S\ H52 Hloje TerARl ofE2|A01Md S AlZFE H=Eal, o M2 AlZtof O B2 EUMS 51&5HH, SLAS gt 4= UELICH
EESt HPE StoreFabric Gené MZE2 1T VM 7= 3 @2 2 X2|2FS 2012 SAIZ & U&LICEL 015 Salf =xI2
SYst o mojt iHE Y3 E ARSst0] O W2 AER|X| ClHIO|AE X[t tHEE 2F AlRte §FE 4 USLICHL

- 102 IOPSE MZ5H= XIMICH ASIC
+32Gb 232 24 XMzl
« 71& 8Gb AEZ|X|MIME #H2| SE &= 75% SHa

S312. Bajo| st
7IAEE MISEiLICE Sg &2l 2

Extgd)
o =
9 Sixfl 0|& 7+sSt HPE Power Pack+

HPE StoreFabric Gené 32Gb ZEE2|Q= AEZ|X| HERT HUtol|A 2| gt

=
Tt £ Soll ZLEZE Heslcln 29 St A 29 STl FEis Flasie + ASLIC
1O

&3P AmEH0i= SAN BRI LISHIA0) ehE RUERISIS ol BRE 78 HB35/0] 21 0| 457t ol 2y &
2100, 0{7 (0= 10 21 Hi 2 FISHS BUIERISH| 2UsH M2 ZUE 0 Insight AZEQ0{7} ZatElL|ct

+ HPE SMART SANZ 35t SAN Zoning ©H7{| 80% &=
+10 BLIEIY Y FITHS /3t 22 10 Insight AZES0]

£33.542 TCO
* SN6600B 32Gb FC AX|IN ZE U= 33% Skt
4 N + 3/3/3 Warranty7t Z&E HE
o}

B-Series SAN Switch Portfolio

T - SAN Network Advisor

e E . « Task Automation + Bottleneck Detection

; ; d; « Configuration + Wizards-Based Zoning
TS = = . — - Integrated Diagnostics « Discovery and Topology
,____‘ XL « Policy Monitoring

Director Blades

32Gb 48-Port 32Gb 64-Port FC
FC Blade Blade

55

32Gb SAN
Extension Blade

Reverse air-flow

- HPE SN1600 32Gb HBA - HPE SN6650B 32Gb FC Switch HPE SN8600B 32Gb 4-Slot Director - HPE SN8600B 32Gb 8
- Single port, Dual Port -4 3 Ports - 48-192 Ports - slot Director 48-512 Ports

Genbé - HPE SN6600B 32Gb FC Switch

NVMe-ready - 24-64 Ports

- HPE SN3600B 32Gb FC Switch
- 8-24 Ports

QI QI 251, M2 3 Xeon Inside= OI= Z/HE= 7 [EF=710IA QI = T XtSAe] SELICE 55
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C-Series Switch M= 7|0|=E XEON.

inside”

C-Series SAN Switch E%!

SH|XH

+ USB 7|8t Z2H|xY] « EETHEY0 gaolE
- HIEQIT 7|8 Z2H|Md < HH I3 TR W S AY THs (EF Tt i)

« HR| E2|Xt

AEZ2fo| =T

« FC TrustSec 25 &} - &IX| ZH2|XF 2 DCNM
i . PMONS E5t x}= 2tz

f

X
C|

- ZEG X[ 8270 B2B 23R

C-Series SAN Switch Portfolio

SN8500C 4-Slot SN8500C 8-Slot
Director Director Fab1 Module 32Gb 48-Port FC
Fab1 Module (MDS 9710) Module
(MDS 9706)

—

16Gb 48-Port FC
Module

p—

48-Port 10GbE
FCoE Module

HPE SN6010C HPE SN6500C HPE SN6610C HPE SN6620C HPE SN8500C HPE SN8500C
16Gb 32Gb 32Gb 4-Slot Director 8-Slot Director

16Gb
FC Switch (MDS 9706) (MDS 9710)
Switch (MDS 9132T) (MDS 9148T) 48-192 Ports 48-384 Ports
(MDS 92500 8-32 Ports 24-48 Ports

FC Switch FC Multi-Service FC Switch

(MDS 9148S)
12-48 Ports

QI QI 270, M2 X Xeon Inside= 0|= H/HE= 7[EH=710(A QI = T XtSAte] SELICE
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M-Series Switch XI= 70|

XEO
PLATINUM
inside”

Mellanox Switch 100/50/40/25/10/1G S&t0| 7}=35HH Z/2 H|0|E] MIE{0A 2@75H=
L3 SFEF MH|AT}F MIZELICH Mellanox Switch= C|0|E] MIE{of|

4=t ol
Lo

ITL—

aLch e 2742] ToR A9IXIE

AHIE HSELC

M-Series Switch E%!

Data Center Z|Xi5}

Edge Computing/Leaf & Spine

RoCE (RDMA over Converged Ethernet)
Hlolg AIE L 5toll=E AER|X],
21H|0|E, AlI/GPU MH S9

a2 ol =2

E|H3t|of A= AH[TH, A

—

AISE B2 1000W| ZZHS HorE 4 IS # oLzt &

Low Latency

==t ES SN ulsi=

100GOjlAf VXLANS Sst
JES

27 2

HEE 0|S2He0]

BE &£, T2 ALO|=0i|lA{ 300ns

HENT ot AE2|X| ZHo| HE HX|

@ TS 25} 2 |/I 100G0jIA VXLANS S5t L3ZIxH AfH|A 3 PTP - IEEE 1588
HEYT 45 Alsfets 243 i A2 OOl MEe] F2 RTAR 55 3/ ARIGAZI Bzt A0 2 HETOY
HIH 72X Zost PTP XIH
M-Series Switch Portfolio
SN2010M SN2100M p N .
% L{H| |L|3 SHE % L{H| |L|3 SHE o
zE 18*SFP28+4*QSFP28 16*QSFP28 ILE
(18*1/10/25GbE+4*40/100GbE) (16*40/100GbE (32*40/100GbE in 1RU)
64*10/25GbE (128*10/25GbE in 1RU)
AH|H 57W LW
TEHA Qfo|of AmE 12,13 =YY Qlojo] AL|= 12,13 =Y
ZE-£-ZE X|%4 300nsec HE-S-IE XAy 300nsec
16MB2]| Shared HI2} 0|57FsEt 210|0] AL|E TEMHA 4.76B T2l & M7=
[ AN 16MB2| Shared HIQ} 05755 210[0f ALE M{EHA
PESTEAEDN
= NELENE] 1RUO 2702] ARIX|7} LIZtS| HX| 7Hs 1RUO| 27H2| ARX|7} LiZts| HX| 7ts
Uspsol Mojet A=alx| =SS0l St sl Mot AEalx| HIEST0] Mgt
1/10/25/40/50/100GbE ZE 73 745 1/10/25/40/50/100GbE ZE 78 7t5
1*100GbES| ZEJ} 4*10GbE = 4*25GbER breakout 7Hs
SN2410M/SN2410bM SN2700M
O| &2l ToR Leaf A9IX| EE=SSEEESEE 0|AMXQI ToR Aggregation (Spine) EE= P, e -
Leaf ALX|
zE SN2410M: 48*10/25+8*40/100 32 QSFP28 ZE
SN2410bM: 48*1/10+8*40/100 (32*4/100, 64*10/25)
48*1GbE X 7ks
AH|HE 165W 150W
T{EHA Q0[] A= L2, L3 =YY Qfojof Am|= 12,13 ZYL
HE-E-TE X|24 300nsec HE-F-IE X|HY 300nsec
5.95B IjZl & M7= 9.52B 2l & M7=
16MB2| Shared HIH2 0l 57FSEH 2{0|0] ALE HEHA 16MB2| Shared HIHe} 0l 57F5St 210|0 ALE HEHA
S[ESTEAEEN RIEAEEN
EHAT|E| AUHIMO| MR AEZ|X| LIERZ0f X HEUHXQI Mt AEZ|X| HELZ0 Mg
1*100GbES| EE 7} 4*10GbE HE= 4*25GbER Breakout 7Hs 1/10/25/40/50/100GbE ZE 78 7t5
OlEll OlEl =1 K2 2 Xeon Inside= 0|2 L/E= J7|EF Z7I0{A QIR L= T XES|ALR] AEQIL|CE 57



zﬂx_.ll - HPE Apollo 4000
AER|X]
Mt




HPE Apollo 4000 A|2|= - BIH|O|E{2 A17|

BIH[O|E7I 2L R FTtetHA] TSt 7|AS0] HI0[EE sE6iA 012 2 2¢I= Tt

USLICE 047]M SHel2 Hadoop 7[2te] HIH|O[E] 24 24 ,J IHA| AE2|X] &

BIH[O|E2] At K&, CIA S XMk | 2l SEEH MER 71852 HE SFRSPE AYULICE Of2fet MER 7[&E2

SUHE0|X|2E, ofo]| HE YFAZE7t PB 22 HX[H 71ES| HE Qlueh= S0l SZ5IA |1 Hlo[E e S22

Xgtat ojAX| HI82| &5, Qlmat S A3t HISEH 22 SV 2lg o~ UG Ct

HIH[0[E2] 7IXIE SThEtsH BH0lE Hm2eg8c=2 EE Ml A|AHI0| ZRSL|Ch

HPE Apollo 4000 A|ABIS Hadoopzt 7 |Et EIHO[E] 241 X JTHA| AER[XK| AARLS Qs S HAE MES AIAH

MZE LI,

Apollo 4000 A|AEIS AtESHH

0| EHE Sofl SEES 2o M=ol Ads 2ot Mééwﬂ
ol

o=

HolE MIE{7} Qtn = Sk

e
il
N
30
u|>
E
A
9,_
9
i
rot
=
ruTé
|-o_
Q'E
&
s
l
(=)

HPE Apollo 4200 Gen10 LFF A{tH HPE Apollo 4200 Gen10 SFFA{HH HPE Apollo 4510 Gen10

D2MNM HEZ 1MICH 2! 2MICH Intel® Xeon® LEAM|A] Scalable Family 5000/4000/3000A|2| = EFxH
TRMM 2
Z2MM T 20 8/10/12/14/16/18/20/22/24/26

Z[ch Z2MIM HS/HA 3.8GHz/38.50MB

Z|cH LHE Hi=a| 167K 2933MT/s HPE SmartMemory X[ (| 1TB)

£ 4e 2U 2 At 2U 2 At 4U 24 At

AER|X| /¥ Z|CH 24 LFF 3t 22171 SAS/SATA/SSD+ Z|CH 48 SFF gt E2{71 SAS/SATA/SSD+ Z|CH 60 LFF 3t 22171 SAS/SATA/SSD+
4 LFF BE=2 SFF &M 2 SFF &M (FH2| =210|2 70]XD 2 SFF &4 (THo| =210|2 70|X]

=SHo| =210|= #H|0|XD

AER|X| B2 X[t 336TB (24+4 LFF 12TB HDD) Z|Cif 768TB (48+2 SFF 15.3TB HDD) Z|ti 720TB (60 SFF 12TB HDD)

AER|X| ZIEER Flexible Smart Array P840ar Z! Dynamic Smart Array B140i, HPE Flexible Smart Array
= Smart HBA 71IEE2] 54

HEYH 2x1Gb O|C{4ll+FlexibleLOM & PCle &M 2x 1Gb O|C{4ll+FlexibleLOM 2! PCle &M 2 x 1Gb O|C{4l+FlexibleLOM 2! PCle &M
S ER Z|cH 57H2| PCle £ +FlexibleLOM X[ Z|ch 57H2] PCle £& +FlexibleLOM X|& Z|cH 37H2| PCle £ +FlexibleLOM X|&
| =7 HPE iLO 4, HPE Advanced Power Manager, HPE Insight Cluster Management Utility
Y 33 X |/ Z|cH 2702 MY 22 AEX|, 800W L 1,600W Flex 2%, 5t Z211 dAlo| 0|F 3= 2|t} 4742 x1$_ = x|, 800W !
TH 35 &l 1,600W Flex 2%, & 22171 WAlQ|
olz3tE e 35 Xl

QI QI 251, M2 3 Xeon Inside= OI= Z/HE= 7 [EF=710IA QI = T XtSAe] SELICE 59
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HPE SimpliVity

PLATINUM
inside”

HPE SimpliVity'= MZAOIA 7FE §8%0|1 7H2A0| E{0{Lt 510|HAHK|S 22 MQILICH 7HAF SHz0)| /&
HPE SimpliVityls ZITHESH 2U 23] MHZA, 7HIEHE Q9 2C0] 584, g, 7124, ASS = JjMEt &

Qe 15 7|52 MSELICH EtAL SlO|HAHX|E &40} H|w S [ iR SE2X2! SSMH HIAHLIES EReln
UM 0|Z SaliA A z|11 &5, tHE Ui, =+, WAN X|&3t 7|S7HK| MiEZst= SAl fYet sto|HAAHX = £24
LIC,

@
n

- SI0|HZMXI= Qlma} MEHE 20174 78 £A| 01F 19| SX| (Korea)
- ™ MIA|IZie2 25,000cH ZH| o (20194 98! 71F)
— I 1500{7H imEA 27 (202014 28 7|2

=9 HIEAL HIE 3
Gartner ht HYPER-CONVERGED INFRASTRUCTURE | RS — s |
Implivi .
gzesr’lfr:rﬁe?s’ HPE SIMPLIVITY 380 phViTy
i = H 2 AA} 8.7
cholca 4.5% Out of 5.08
2019 &% Gartner peer insights (2019) 3 BAt 8.3
ZX]:IT Central Station2] HCI £2M 7} (20184)

Y%

20184 : 20194
78 o 8%

SimpliVity 380
HIE Al

Plexxi SDNQI4=

20194
OHBEE 19

20174
2sH2] Hal HIE MA

SimpliVity
ol B

SimpliVity 2600
EA

Al7|dt 22| E £¢!
Rapid DR 3.0

SHO|HAHK|= 20184 380 H 5l0|HE|E o
QlmatAEai 58

380 G 12T B
325 AMD7 [t} B!

7 e8] FHoflA
20174 23fi2|
CRN HIZAY

o
A 2017 2sle] HCI HIE M
23l HMiE MY AR
THECHANNELCO. o CRN’s 2017 Products Of the Year award - o =
Products. in the hyper-converged infrastructure category IT 21212} 103 HOJEf MB|AS Saiel &
CRN YEAR St v et oo o e
. HYPER-CONVERGED INFRASTRUCTURE S2ARE SR 0| Hlsh MY HIBOR TRIS
2tastoln 2yt & 4 Qo
2 O 1 7 HPE SIMPLIVITY 380 O HIZ2 [0 H|olE] I/00fIM Hio|E{S £Xi5t &
WINNER: OVERALL 2 U= 52 ©olH =M X YE71) ==l
“H| H|Q1X{(Game-Changer)"2kl T st QUCH

ol
=

, QI 231, M2 H Xeon Inside= 0|= SY/E= 7[EH F7101A QIR = O X2IALR] SELICE 61



HPE SimpliVity 27| £|112] 5l0|HZiIHX|=E &2M

Legacy Stack 7|1& HCI HIZ HPE SimpliVity

2008HE 20144E 2019EE

Servers and VMware

simplivity:

Storage Switch
T ol
HA Shared Storage
o |
Backup and Dedupe Backup and Dedupe
WAN Optimization WAN Optimization el
SSD Array SSD Array
Storage Caching Storage Caching

Data Protection Apps
(Backup and Replication)

Data Protection Apps
(Backup and Replication)

Cu

CHE 671X| HEHF

= dlole| ME| S8 majolyl Z2|9E

E= 29 oimajol xish 2= HEoI 71 2412
A|ABIZEX| Simplivity 2 mziolyl FeRE
S8 75 75 7t5

=Jo

SMB/ROBO 7k lASE 2

2ch 7440| 7ksakH Al CHH| 40%0]&2]
ZA} HCI THH| 30%0[AF VMEIRE T2
x7| =) v MY

ERP/MES % ATE ALY e
1-Tier O4Z2|7|0|A0] MIAfolA 7HE it e

Qs dlE{Zato|xZ =78 Soll e
ORI 2 Time fo Market 7§

62

ro
e
ro
1E
B

M2 2 Xeon Inside= O} L/tE= 7|EF 2710f|A] QIE te= T XIS|At] AHEQIL|CE



HPE SimpliVity S! -

Al Ty

XEON'
PLATINUM
inside”

HPE SimpliVity= X86 M C|AZE SimpliVIity Data Virtualization Platform@ &
SAN CIZZIAESKE ATEQ ] M| AEZ|X|7|HIOZ

Seet

HCIAARICZ DS

SE6lH 712

NBHTRNE

HPE SimpliVity

A market and customer
satisfaction leader,

(A full suite of traditional IT functions)

HPE SimpliVity 380

uzs

Ty

OH Floit HolE] &8¢
(Guaranteed data efficiency,

ability to optimize data)

HiolE 23 7=

(Built-In data protection,

VM backup and disaster recovery)

SIO|HZMXI=E l=a} 1ot

Amego] ol HAY
(Software Define Computing)
Sto[m{HtOIX|7 |t AfH 7Hdst

+

ADEQ0] Ho| AE2|X|
(Software Define Storage)

AsaIRe| B AnEdol WAl MESH 7Y

¥

=2|HQl PR M (7RIl vv)

|THIOIX (vMware ESXi)

HPE SimpliVity £EX! — [|0|E] §8M

HPE SimpliVity2te| £5{ 7|&2 Saoll =& 102 2
0|2 Ssll 7|& Legacy AEZ|X| MIFt= CIEA S=5E 10E MAHEEAM
“Best 10= No 10"2H= SimpliVity A7 A4S 7|HtoZ %|710| ZHOtEE 9t F|110| Ms1t HI0|E &

HSsh=a|n AELC

DBMS H|O|E| E5M

« HPE Simplivity 2CHE 283101 22t= DB
A& HiE

L

O

O

| (SDC+SDS)

o
o=

g8z HARMHA Sk 71E0] ERE0] UASLICH
ds= Sthat ke 017 [HIXE MSELIC

M2

TOTAL CLUSTERPH

Virtual Machina Data
Virtual Machina Data

TOTAL CLUSTER PH

« &7| HPE SimpliVity Small Size 2CH e ochina Dot — & e
=2 Al HIOJE X% S2t0| £E35HX| 4t =)
Z{HZoL}, 222 DBMSZ 2ZMY 234 S0l
E‘”0“':1 §§é§ “83:1"% Ho |_T'_ 9\,!01, A|QE.:1! TOTAL;L;S;TE; PH 22121-21_3
2%9XH= i DHESHD Q2 TOTAL CLUSTERPH - ’
. |
- NAEAR] WMo o
2818 8318
—_—
VDI H|o|e &34
_ _ TOTAL CLUSTER PH TOTAL CLUSTERPH
« HPE SimpliVity 4CHE 2835t0 CIAIE 7Hast L
(VDD 4002 AH|A FIZ5HT Qom, 2haello 22 i rns _—
_ _ ° = oarsamp [Ep—.
CHHIS 9ISt AR2 X PC HIO|E{0fl CHSH 2 whe 1A e e i = -
TN Z0= H0|E] 524 “160:1"2 H0|1 IO,
12 Olofl =78 4 Ql= MM ZEBIT US
« Ef ZEAOIMN 24Al2 MEE0] 22AF 2R & 605 605
- = T —o BA ST X 160.5:1 160.5:1
StAL TOTAL CLUSTER PH
- ATJEA} AR Mo mrom
172.6c8 19.7 18
QIEh QI 210, X2 & Xeon Inside= OI= Y/ 7[EF 27101 QU= B= T KIS|AL| AEILICEH



HPE SimpliVity E& - {|0|E] ES 7|&

XEON
PLATINUM
inside”

RAID+RAIN7 |&2 S8l E

tALRE XHE == HIOEf 2F

E3l HPE SimpliVitye= AlE{Z2t0|= 9| 7I2Mu}

RAID+RAIN 7|5

+-=Z7FSW RAID 724 (RAID 10)

* IF AER|X|2| HW RAID 5 £ 65 RXISHHA
SW RAID 10 (2% Sx)E F7t 745122 oryM Zst

By E} HCI H|Z=A} HIQEAL
RAID ojx|3 QLA
RAID X2 HIQEAR
I RAIN 0} [El%{ RAID

(\==7t SW RAID 74) +RAIN Of7 [El|x]
(==LH HW RAID
+.E7FSW RAID

)l

DR X}52} #8M - Rapid DR

A 20 =2 M JHsstH
2L=2 100% 2tHst Hlo|E 238 It
RAID+RAIN O}7 &% 7251

HPE SVT 7|4t DR O}7 & X{

Y& MISsHH, o|2lof ¥, =&, DRIt 22 FIt 7IsS
orYNE TBSHE RUSHHCIAIARRILICY,
Bjed1 st |

®

el 2fojMA

®

HIO|E{ESE 23t

ot £t EEE 2HE NS
E3a e
we e /@ 5]
- HPE Simplivity 24 7ks - HlolE =7 £l % &
S WM MY UVMHM K  WEET 1TBVM 4] - X VM
FILEARLFUE el B Cse) S 57 7 AIZH1IE BE e x|

el XEA x|

Data Center A (22)
VM
w

Data Center B (#2{x])

M M M M M M

Stolmtolxf

Stolmtolxf

o
HCI BRE=E
(SSD)

e

HCl ZRE-E
(55D)

e

HCI 2RE=s
(55D)

HCl ZRg=E
(D)

VM#1L VM#1L
Backup#1 Backup#?2

HCl ZRE-E
(55D)

VM
#1

AL 2A20f 2

;
|
'
|
| SEMES ¥ 717t PAIAH S NSH=R| x| 2P
|

! Mt 2F 10004cH 2o 2B 2 T AH|A SX|
| (2018 11%)

|

|

'

|

'

o ZX|4HY
Data Center A (2Z) Data Center B (2Zix])
HPE SimpliVity ThSMH L
TAEMH CHEAH]
| gim A L oim Al
\ / HPE SimpliVity
\ / EL ==t
= - a8
il weole) T @m0
VM2E Roll H =7
Back 28 9 dolei =7
« CIOJE| ME{= A 12 2% 7155t HE AE2(X| GOED ‘
7EHEN L VM EX| &2 M80| SEZRFL|CH
| 1' 1| =T |EE =] | |' 05 THAIX| = oF 42
« HPE SimpliVityOl| A 21 Z4X| VM £2X| 2 DR &S He Hole 87
- 43 0s R AIX| L
MGk AP Al M|
o M| & A1E6t £4/2 71L& 2| DR 0F7[EIX
64 QIel, O1E 271, |2 2 Xeon Inside= OI= Y/E= 7[EF Z710f|A] QIR S= 11 RiS|AtR| AEQILICE



HPE SimpliVity

inside”

7|cH=at

w100

DR Xt=3}

2| Ko7

w70

WAN 747 |

—

Hewlett Packard

Enterprise

simplivity”

’ All-in-One

GloE e DR X}S3}

tlole 22d HAX| Rhoh=~

Amegof ol R AmEQof ol HFY

X86AJH x86A{H

AER|X| 0|53 WAN 77|
AE|X| ClO[E] e
SAN AQ|X| AZEQ0] Fo| AER|X|

AmEQof Fo| R

Xx86A{H]

I

EX0| SAN AEZ|X|
7|5t 7hadst

HPE SimpliVity

MEXQ! O|0|E] ME|e| SEot OlF [EHIX] AES MESH] 7tAs}

4R A S BREYR 270 A4 thE
ot Of OJAF AEZ|X| Z2H|K0f A1 & TR 7} QOm HPE SimpliVity H|0|Ef AE0E SEF0|0{A]
Hlo|g £84 XX 22 WX 2

VM U ClAZ 2| Clo[Ef 2A), el L =7 ATk FHo| AHE|H IR0l

gt
HIO|E ES

“ai9] RIS 48 U WRlT XIS 01SaHE, £ T £ HE

B MM/ ASW/C|AS B FX| S| HloH B

ArS3t A 0jElE S& S8 agXA ok

SiLtel Ul viewE S8t T CI0|Ef MIE XHH SiE S& 2l

HPE SimpliVity 2212

SSD HDD

. |

__NVIDIA

SSD HDD

9

AMDQ

2U 4NODE

Flexibility Density

HPE SimpliVity

380 H (LFF)
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- Data Center Consolidation - Multi-GPU workloads - High capacity, low IOPS - Longer term SimpliVity - ROBO, Edge - Edge, ROBO
Use Cases - Maximum general-purpose - Additional 1P NIC mixed workloads - SMB deployments - Limited available space
performance connectivity - General purpose virtualization
Features CUP/Storage Expansion Additional PCle Expandability ~ 5t0]=2|= (SFF) stol=al= (LFF) AMD Z2AM HE X5
Form Factor ProLiant DL380 Gen10 SFF ProLiant DL380 Gen10 SFF ProLiant DL380 Gen10 SFF ProLiant DL380 Gen10 SFF ProLiant DL325 Gen10 Apollo r2600 Gen10
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Compression)

Storage Configuration

5x960GB to 12x3.84TB
All Flash

610 24x1.92TB SSD
All Flash

4x1.92TBSSD &
20x1.2TB HDD

4x1.92TB SSD &
8x4.0YB HDD

4x or 6x1.92TB SSD
All Flash

6x1.92TB SSD
All Flash
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HES3 - 2x HPE StoreFabric M-Series

- VMware vCenter®
E|_$_%=I - Integration Stack Manager
- Integrated Stack Setup
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SHo|mHI0| X VMware vSphere® 6.5 or 6.7

2-20 Servers
HPE ProLiant DL360/DL380 G9/G10
- Intel® Xeon® Processors
HH‘I - Up to 2 Processors per Server
-Up to 3TB Memory
- 10 GigE Network
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Small Medium Large XL
URE DL360 G10 DL360 G10 DL360 G10 DL360 G10
HARE L.C Il 2 4 8 16
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HPE Nimble Storage dHCI 5l0|HE|E Z2A| 72 (T-Shirt Sizing)
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HAZE L C Il 2 4 8 16
AER|X| HAEEY Nimble HF20 HF40 HF60 HF80
AL|X| (TOR 2CH) HPE SN2010M HPE SN2100M HPE SN2100M HPE SN2410M
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Diagnosis
Storage CPU saturation is affecting random read and write
performance.
Recommendations

1. Consider QoS limits on high CPU volumes

2. Consider staggering workloads on high CPU volumes
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