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Redefine Experience Unleash the Power Ignite Innovation
at the Edge of your data with Cloud
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HPE DATA STORAGE PORTFOLIO
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ALL-FLASH & HYBRID STORAGE

- HPE Alletra

- HPE Primera

- HPE Nimble Storage
- HPE XP8 Storage

- HPE MSA Storage

- HPE InfoSight




HPE Alletra Storage 9000 M= 7}0|=

HPE Alletra Storage 9000 A|2|=

Mission Critical 2F42 [t Z112| All NVMe Array

Alletra 9080
4 Nodes and 48 drives in 4U

Alletra 9060
4 Nodes and 48 drives in 4U
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HPE Alletra AEZ|X|= A Z|=2| Cloud Native Storage®IL|C}, HPE Alletra X2 IZHAIS| 2o3|0|A 2
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Intelligent, Cloud-Managed Storage

PREDICTIVE SIMPLE TIMELESS RESILIENT
Al 7Hto =2 AR, M 2 An Experience that FSE ZHet Hoo|E
XA ;| Smart keeps getting better 2 ¥aeol=

HPE Alletra Storage 9000

Flexible 2= 2tZ0f| &l st 4 Q= | Powerful 2= 212 X{2|&t 4~ Q= | Resilient end-to-end data 2S5 S5t
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HPE Alletra Storage 9060/9080

DATA, CLOUD, Al M| ZIX|X]

| Z|10] SlojdE AEZ|X|
HPE Alletra Storage 9060/9080

S{rlof HEOIM OfIZIX| BiEH AEL|X| BHXIE NS

HPE Alletra Storage 9000

Alletra Data at Rest Encryption (Option) Data Encryption I

Alletra System Software

Remote Copy Peer Persistence Cluster Extension

Alletra fine-grained OS File Persona*
————

- Autonomic Policies Online Impor‘r*
U - Integration Peer Motion

- System Reporter ﬁ

- Persistency Features Smart SAN

Alletra Hardware

Virtual Copy

- Thin Technologies

Dynamic Optimization

QoS

Virtual Domains

Mixed Workload
Alletra ASIC ¢ Intel CPU

Active Mesh (Custom HW for the highst (flexibility, simple delivery,
performance) Cascade Lake and easy maintainability)

Fast RAID

| HPE Alletra Storage 9000 A|2|X L-E M

Power cooling module
with battery pack

Power cooling module
with battery pack

a

Power cooling module
with battery pack

Power cooling module
with battery pack

| DMSE 28t TIRE 5151 24 X
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BA R[S S ZH ZAEZ2{7E H0|E] 0| Non-Blocking 2AE 0|28t 2M

o
HHZ 2 M2/He2M ol 452 MSELCL

Alletra Architecture - Disk XI5 24t &t

Alletra Architecture — Non-blocking
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HPE Alletra Storage 9000 E%X1=

HPE Primera2} Nimble2| A& A2 4235t Cloud Interface2| All-NVMe AEZ|X|

oA 2|19 ¥s T
100
= = 80
60
4U
40
20
HPE Alletra Storage 9000 0
- AAF High-end :22U:52 o= (1U & 2.4 LeE)* Alletra 9060 Alletra 5080
. iah- . . F "
=y
* 4 Controller 7|&, https://www.sap.com/dmc/exp/2014-09-02-hana-hardware/enEN/ 967H9-| HANA E XI'L
* https://blocksandfiles.com/2021/05/14/alletra-9000-details/ (fl.U':or 247“ L=

HPE Infrastructure as a Service

WORKLOAD LAYER HPE
SaaS : : : : : : : GREENLAKE
View SAPHEC : MLOps : VirtualMachine : Container : Bare Mefal : Consumption : HPC : Data Services CLOUD
aaS ioaas aasS aaS aaS i AnalyticsaaS : aaS aaS MANAGEMENT
SOFTWARE
PaaS MANAGEMENT LAYER ELEMENT
PaaS @] MANAGEMENT
View HPE Ezmeral vmware &
A Anthos ORCHESTRATOR
- laaS MANAGEMENT LAYER “HPE Cloud Console”
aa
View SAP HEC : ML Ops : Virtual Machine : Container
EEN) EEN EEN EEN)
FEDERATED DATA LAKE
HPE COMMO UD PLATFORM & SERVICES (CCP & CCS)
IT FOR AS A SERVICE
Al 7[te] MS SA o 23|
Aso2 F[XstEl= Al AT
Hotspot
Anomaly — !
detection ~ | detection
Workload
TGO prediction
“What If” Estimate
scenarios saturation
Forecast
system load
HPE Data Service Cloud Console
DATA SERVICES CLOUD CONSOLE 2o 3

DELIVER CLOUD OPERATIONS
— lo|E{7} Exfishs 2E Rofl 22HRE TEY |

[

UNIFY DATA MANAGEMENT =
— AX-F-22RER HolH 2F 28t

ACCELERATE INNOVATION s
— QRS CIo|E] MMAS T[HIo = O HHE ¥ JHY X SEHH MS




HPE Alletra Storage 9000 A|2]= 2}oIH]

NVMe2| 451t Clo|Ee] X2| 225 IU=ISt=S A7IE 07 [BIX{2t Cloud, Al, Date2| Z&X|E OtRE=
IZ2HINME MS

Alletra 9060 Alletra 9080

D= SUSH Firmware, 7|5, 2| 24, 34 =X AT EYH X[

FEXQI £ 4
(2= LINE-UP 79| DR 418
Controller Nodes 2 -4 2-4
CPU (Max Core) 4 -8 (80 core) 4 — 8 (160 core)
Controller Cache (GB) 512 -1TB 1.5TB-3TB

ASICs w/Thin built-in 8-16 8-16
Opt. 16G FC Ports 0-48 0-48
Opt. 32G FC Ports 0-48 0-48
Opt. 10/25Gbe iSCSI 0-48 0-48
Built-In IP 10Gbe RC Ports 4-8 4-8
Built-in 100G RocE Backend Port 4-8 4-8
Max NVMe Drives Today/Future 48 /240 48 /240
RAID Level Raid 6, HA Cage & HA Mag (4D2P ~10D2P)
=9 Jl= Converged File Service, Sync/Async Remote Copy, Full&Snapshot LIS 2X],
e QoS. Thin, 2/ U= =
1.92TB 1.92TB
Drive NVMe SSD 3.84TB 3.84TB
Types FIPS SSD 7.68TB 7.68TB
15.36TB 15.36TB
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HPE Alletra Storage 9000 £%!

HPE Alletra Storage 9000= LCH7| A|Zt RIZIER} 712M 710| O

== 08 F2|ElH 3220 &gt
SiLICE 1Rt TE| L& 2 SE0| Y2E 1 o= Tistl deS U2 F1eisk| flet dHelst
3 MSELCL 71 % XMICH 0] F2|E[Z oiZ2(AH(0[d 1t i &2 th7| AlZE R 100% 7+ EE:
Z4sts
=

=

|'0II

=S5

o=
X2
=

SHSHL|C} All-NVMeO| Z&HEl HPE Alletra Storage 9000= 4UOHIA] Z|CH 967H2] SAP HANA ==0f| CHal 25
A 21 M5 HHEE MSELCH

O

£ olE|H o, HE| LT 100% 7184
CHE CI0E{2] & &2 712 slEleR 2

2|1o| g BNk OHE|H /OHE|H S AE]
4UOHIM Z|CH 967K 4Rt BRI 3
5t s{Efo| DR/BC
HPE ALLETRA STORAGE 9000 NV SAP HANA == X[ 7t el OR/

A SE8 dasach
= i SES ththrh

S al
G0 |Ef[0|A ZIEI0ILA AHIA Chie S& AIAE

Ol 8

All-Active Symmetric Architecture

Active/Active Host Connections
DE Host Port= 2= 220 L5 Active 51H S&t

Active/Active Controller Architecture

2E Compute XHE2 ZH2| 452 2ol TS| HHZE(0]
o] EL0] 2TiQ

Active/Active Media Access

252 MA| ClAI0| ZX AT, BE [|A3 BEE
s LU oFHME 2I6H ActivestHl S2

Built for NVMe

Always-Low latency

No Tuning Required

HE Resource= 24! BalanceE |®X|

Multi-Tenancy at Scale
Latency 2{|#2| HWst QoS

Instant Failover
True Active-Active for High Resiliency
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@ Service-Centric OS

HPE SERVICE CENTRIC OS

MH|AER 24t

HPE SXI&O

(=)

OF =

Zojs MHIA 2SS S5 o4

HAIE Mu|A Z2le|os

A
(== [=]

szl
COIE] MulA

i orxist

—_i—

update

A _ SAlof| ChE
MONOLITHIC OS S EXt H5 !
AlASE XM
=x5tD, A o2 = e Ee
2|0|== i Sl oz
% Global Intelligence
Anomaly Hotspot Workload Community
Detection Detection Prediction Learning
2 P —
* +
o i Q) 8 &
X +‘+’ * L
P P PO PO e 0. P o
— Q
[- .-}
i =~ o5
Estimate Forecast Predict “What if”
Saturation System load Performance Scenarios
* HPE InfoSight= 1,250Z7} 0|&t2| H|0|E{ PointE 2011 2014 2017 2019
=P 10s of millions 45 trillion 375 trillion 1250 trillion
= Data Points Data Points Data Points Data Points
- 22IRE 7[Ete] Al eks, =X Lol 86%E © J. © J © l g—>
== [e) x = =
01|§o|'__’|_ E'!II, Il";-l Ro'lg—l 85%§ Xl’%s’—l' Predictive Support VM Analytics 1.58 million hours
Automation Saved with Predictive
X} S =51 x| BAM 9 B2 o= fretvis
° LHO AI Olilxl_IE OOI_I. II-I-” T X o= O1|: Recoomendation Engine
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HPE Alletra 6000 E%l

HPE Alletra 60002 Cloud-native Tier 1 Z2}0|HZ| AEF‘.IIIO'LJI:} HPE Alletra 60002 7}2M1 MsS
S2A6h= HIZLIA F2|E[Z T 2E0| Mttt XSS OF7[HIXME 7[HIe =2 AJ|x(0f, 20 2t
Ol dsut e 2o 9| HIo]H E2H(YSE E SEMHS MSEILICEL ZA| HO[Ef AH|ALAIZ[HS]
PLEHE S2 Sofl st 28dE XotA7l= 2212 MZARLICE 99.9999% 7tE40| E&EH ds H
7H8H|7t 4ot AEZ|X] QLICE 2z0]A 5 S2HRE0AM 20 7HHSA| oHE2(AH|0|M Q1AL B 5
SET7E XIESLCL

Zno| 884 99.9999% 712
Hole &84 & & 7had| 7|2 SEio 2 HE
Qo s1xt
Always-On H|O[E{ A{H|A =SS
Trade off 9= aal,oc klljl)\ aal__ﬁ)_:a EOH 5 H E‘cl DE-lEI
HPE ALLETRA STORAGE 6000 NV rade ol ai= == A= Dimenslonal 2% 75

= 2N,

= I [O] I

Ideal for: = ot
Databases Test/Dev VM Farms Container Farms

@ Cloud Native Data Infra (Always-on H|O|E{ A{H|A)

HPE Alletra 60002 IT E|_).\_A§ ';"'; Ho| Zzloto 2 C|XIIEt 4~ JUEE, ZI0|ZA0|Z Tt

X o
4zl SERE

f

| =1
=& 2Es MSELoh R & 2ol ARZ|X| 15, Z2H|MY, | & 2SS o 5 U= SHES XIE
StH, 0|E Sall 99% &2 A2t H01| AEZ|X| 718, T2H|NY, 22| & §§0| 7=t HPE Alletra Cloud
Native E1|0|E1 elzatE S HY 2F &8 #50| 7f—°”—||1f 2ERE ZE2 2R FAalt 77|
TLOHRX| 411 =hEreh = O, SHte| A|AR 2 |2HF ZHHSHLCH IT T=27t g0l R = 2hofl Hojy el=a
£ i = el oiE2A01M8E Al giﬂlﬂo@—"‘- USLICE

EZEY 2120 biole| 584 23

HPE Alletra 60002 AI25HH AEZ|X| 22k0] CHH HIRS
[Ast AIZ £ QUELICE HPE Alletra 60002 47| =119
2= I SEXMAHES X[HoIH 0|2 Sall 2l F=8E
(effective capacity)S A5t £ QJELICE HPEQ| Store More
Guarantee 252 Soff AHXMSECH 274LE M2 EHC2:

-I E:S H E|7 |0|A=| E”OlE_‘IE X-le-g e EL’ll:l' Store MoreGuarantee Letter

bh

(¢)

13



% 6-nine 7|24 H%

99.9999% HPE Alletra 60002 2= 1zHnt BE {200l A]

= L=
PRy 999999%°| 7+2AS EAFSH|CE HPE Alletra 60002
224240] F0fct OF7 [EIX0l OJ5H TLEEIH, HPE InfoSight
. S 2HIZ AR OS5t ofurat A QIEE x|Et|Ct
867, 150f) S8H3F JHO| MAJ BA0| 7HS5HH, 0|2 S
TR OfRHI0IQ] KIS, A, OFRIMS SHAAIL A UBLICH
TS All-NVMe AER|X|

o,
99% HPE Allefra 60002 H|ALIA F2|E|Z ofZ2|7|0]M0f
Xty A7 ZEA X5 4 Ql= AER|X|Z, 217 URHE ALL- NVMe
g5 Sk 1&8 SA AE2(X| YLITh

Triple + Parity RAID X|&

HPE Allefra 60002 MSX517} F15{ Q= Triple+ Parity RAIDZ X|RIBHL|C, Triple+ Parity RAID &= 3742
CE2t0|= ZoHoll= H|0o|E] £&4Al0| F3 glom, E2H0|E W MZ|EIS S8 £71X01 HI0|H ES = 7HsELCE
HPE Alletra 6000 2 H|0|H =320t &5 Ato]e] EF0ts MEfet ER glo], 53 ds 25 =112
AEZ|X|QILICE

RAID 50 RAID 10 RAID 60 Triple +,24 SSD / RG
1 21x 6620x 446350x

s =
ULCL L3t 02[0] Ztof| Hefet 28 Olsds Sahl 4712] 042(0]

o= &xKE 4 UBL

HPE Allefra 60002 Sf5tet 2, A8 91 AJARI0| 82} M52 FEEH TR 9i0| SYMOR Siaet 4
=

HPE Alletra 6000 XM= 2joId

Alletra 6010 Alletra 6030 Alletra 6050 Alletra 6070 Alletra 6090 AF|HotR
Alletra 6090 x 4

SAPHANA X|® 75 & 4= 6 16 24 32 64

(S::r:’;:g :)L% ts =5 24 64 96 128 208

22|% 2 (Physical Capacity) 23-92TB 23-184TB 23-575TB 23-1104TB 23-1104TB 4416 TB
712 22F (Usable Capacity) 12-66TB 12-135TB 12-422TB 12-820 B 12-820 TB 3,260TB
FE S @RF =24 B 60-330TB 60-675TB 60-2110 TB 60-4100TB 60-4100TB 16,400TB
RAID Triple Parity+ RAID

Z|c S IZ2X 5 1 2 2 2 2 8
2E5E Mgmt 1G Base-T (0{2{0] &) 8 8 8 8 8 3
(%Eﬂglc;m Base-T/10GbE ZE 8-24 8-48 8-48 8-48 8-48 192
S isCsl 25GbE (012110] Eh 4-12 424 424 424 424 96
S isCsI 100GbE (0f210] Eh 4 4,8 4,8 4,8 4,8 48
S FC 2Port 32Gb (16Gb) (01210] &H 4-12 4-24 4-24 424 424 96
S FC 4Port 32Gb (16Gb) (0{20] & 8 8,16 8,16 8,16 8,16 64
E=MA Y Y Y Y Y Y
U= IIs Y Y Y Y Y Y

*5Hf CjojEf HHE M RE 8
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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
HPE Primera AE2|X|= HI0|E ME 7h3t XIS /5t sid] 71&2 286t 2592 7H % 22t9E H0|H MEl= S8 TSI 0|5 ME SFoll=
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

ot 85, =YYl 2l MES

= 280f 7150] ofd 2R

= MNiSotH, SYst 0S

HPE Primera AE2|X|= ZE RE|M SYst 7|5 2 S8 &2l 7Is2
MEHSID, Heof w2t A9 ZHEZ9| Online UpgradeZE MIES!LICE

B 2HIH, SY &4 Bl

2E MEo| ¢t
(CO) Enterprise Class

N .
CS/ Affordable (") Lightning Fast &3
75% Low $/GB >2,200,000 IOPS* Multi-PB 1007%
Data Reduction Usable Performance Scale Availability Guarantee
vmware B Microsoft  FY openstack. #docker kubernetes (57 MESOSPHERE 3 OPENSHIFT () werec & cHEF 7 puppet @Jenklns
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Why HPE Primera Storage ?

HPE 3PAR StoreServ Storage2t HPE Nimble Storage?| 7|&1t 2™EE 25 &MEHSID, A 7|&S T=2510] EMMSH
0]M F2|E|Z AER|X|2M 1 Off MEARLE H|Z E7H53 EFAJOIA ME0[X| 23 23S HPE Primera Storage7}
MiSaH ==L

WORLD’S MOST INTELLIGENT STORAGE
FOR MISSION-CRITICAL APPS

Global Intelligence

Hil2id 7|He] 45 =1xst

ol

i

o

i
o
=2
z

0!

or
i
%o

Services-Centric OS

High-End AE2IX|S It R30S g 24 o 23] tst

All-Active Architecture

S Sl= 78 A2 7| ARIC R HE 85 MS

Timeless Storage

KEXR1 7IR| RXIE #lgt AE2|X| G2{|0|= Path XIS

Radical Simplicity

2| 3 ol ARElE AIZIS Z(T] 93%7IK| HE

fr
rH

As-a-Service Consumption

v

ron

HIgt 2HF 1Z == H

ol

SN0 S24PC AIA X/

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

=z2ojAQt Z2REZE H0|E ZY2[E| HE

0006006 00




HPE Primera Storage 600 A|2|= 2}0I]

Flasho| =2t HI0|E{2| 2| 222 Sthet St=5 E7|E of7 [HiXet Al 29| oFF

Converged Flash Array

All Flash Array

==l - Il - Il - -]

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
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HPE Nimble Storage M= 7}0|=

Xk= 4|0|Ef MIE{ (Autonomous Data Center)E 1815}

—

—

— 51 | —
= USXIs

Nimble Storage

HPE Nimble Storage=
IT olzato| Extstoz
TCO HZol| Erdst éﬂl’g% SAlof
Unified Flash Fabric 7|5
Storage2| ErESH Mt
ARSI UaLch

Unified Flash Fabric™
ol S8 o IER

2 2244 0f21/0|

(Enmwa]
(XX
(@wooo]

O{EHEI= Z2HA| of2flo]

HPE Nimble Storage”} X|&

=

Nimble Storage

o r° mlu

ML ol 2ato| £

AISi8tCE SSD/HDD2] JH4=0i|
OF7[ElX (Nimble CASL)2t MSXot gi= HIO|Ef &
L5t ERIZ+I2|E] (Triple+Parity) R

12 02| o=

Soll FEHLZ S5 ARBE 4 %
=3 x
—_

ol 2M & 22| 7|52 E&3t0 0| F2|ElE

St= SA| AEEZ|X]

Ch SZeA| 2O AFAIZ|X,

Al AE2|X|ILICH Al 7[8te] Zoff ZLEZE E9! InfoSightE

stol=zl=

| AE2|X]

1gs, M8,

dMdE FH15k=
SIS SAl AEE|X|

7222 XS5t

Sfal Ao UX[RILICE SXHR1 HI0[H X2| 7|E2 23t Anl=et
EA| 2EQI HFA|Z| =2 FAE|] QoM

QUEL|CE M M| 507H= 13,0007l O|Ate| TZHS0| HPE Nimble

[

erel
OB el

Z|ch 8PBOJ&Q| CHE

[=Xe]
OE5K| 4 E|A0| RZORE £ AMSS
HI

47t 7|82 E5H M2 v

AID AR 99.9999%2| T17I2AS

Unified
Flash
Fabric

St H20{l HPE Nimble StorageS

g TetEtLIct,

& Read/write 5:5 7|&

—

Nimble Storage

: S2EA| AFAIEZ|=

&=

A7} 7EXE= £E=2F InfoSight2] oS4
EfAte] S=2HA| o2flo]oi| HISH] 33% ~

Efglet 451t 71848E MISELIC

AFAIZ|=

4 C AF80 HIZZ

« 2|} 1,600,000 I0PS
. 4.4PB 22| 82
+32PB A AIR 82
+16PB 95 AIRY

AF20Q
27,000 IOPS

A ZZ2Al of2f|o] MZ2l

| AFA|E|=

=
[

7152l Zets Sal

66%Lt L2 TCOZ

e,

Al HE2[2t S

152 5l0|EE|E HFAIE|=
SIEC|IATE
HFAlZIZE ZRRel 8o w2

ZYR Slol=2I=E KB

—

AE2|X| YLICE EFAR] SHO|EE|E S2HA| 0131|0|01I 1/39]

TCOZ {HEIE
ghLict,

Unified Flash Fabric

AFA|2|=Qt HFAIZI=E =510
o e Az

Scale-Out SHETMS F1=3

S
M

A2 SHRE A T2}0|xF

R & 7ks

CHE SRR

2
W

s Ll
V1

[
w
o
@

A st 7t EdgE

1.2PB HF20C

SAl0ll 7ks5HA

HFA]Z|=

4= HF60 HZZ

« Z|C 960,000 IOPS
+5.0PB 22| 8%

- 4.0PB Al AIR 82
+20PB 95 Al

HF60
240,000
10PS

HF40
125,000
10PS

HF20

HF20C

HF20H

27,000

10PS
11TB ~210TB
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EZEY <inioin spzt orxist

: HPE Nimble Storage

RAID O

BN NN N

SILte| RAIDZIZ0(|A C|AT 3747} SA|o]|

Zoli7} st AL0ll= ZX|810] H0|EE ESSiLct

2
oT

RAID Level HS iy

HIg

RAID 2{|'¥: Triple+Parity RAID X|&

= SES

Ez|Z+IH2|E| (Triple+Parity) RAID= Si&st= 712 Z|4 RAID
7Bk, 374e] car0|t'0u SAloll Hoi7t st Z20|=

HI0|EE 251 2S5t EB|Z+IHZ|E| (Tr|pIe+Par|’ry) RAIDZS
7202 MIEZELICt EFAFC] £ RAID 2|29l RAID6 EE
Dual Parity RAIDEL} &2 H0|E E5 $&1} QFEMES JHl-‘-"”—l'il'.
+ 37H2| SSD = HDDOf| SAl0l ZoH7t st ate

clole &4 SIS
« 4EHNY SSDO| Hoi= tHE 7HsSt 7HAt ATOf

CjA3 X1 (AFAZZ)

453

RAID1 - (Mirroring) Mirror Pairg H|Q|§t Ct2f ClA 3 Zol Alofl HolH s

28 (100% 7+ HI)

Writes 10 Sl 244! C]A3 £7t 3 reconstruct Al F& g

RAIDS 17§2| HDD Hoil £2 S+ £7K55t ClA3 ofl2f 24 A| TR 15% F7HHIS Ly Write A| 2 RAID =71 A| XOR ¢ittof| o5t of7to| 5 Fg Uil
RAID6 2712| HDD Folil &2 57 758! ClA3T ofl2f L4 Al EH 20% F7HHIS LA Write Al 2 RAID S5 A| XOR ZH4toi| ofph 2f7to] ok ghlf

'?E Triple Parity RAID 37H2| HDD FHoll £2 27H2| C|A3 &4 3 &E ChE 51= ClAS of2] 24 Al

ks

20% 37} HIE 2 RAID =7 A| XOR ZHitof| ofst ofzto| gk 2hilf
2k
z

Hot SpareZ £7} Parity AR =2 22

EXTE infoSight: Al 7[Ete] Zlof oflt U XIS EA02 X223 H|0|E]| MIE| A3
H MIAIIM AR E|1 Q= 10,000LH 04| HPE Nimble Storage0i|Ad
CHetZE ATIE TSt AO|AL] BiTolE] 2AIS S8 Hof WSS LxfsHn
o @ = ApEO] Ot & Q=2 Jjoj=E FLict
o OlAI5HR] Rt ANt UMBICIELE KISOR Fo0hE 2RIt

ozl

e = we
| o AER|X| BOL OlL|2t AEZ|X| QMO 2 YHMEH= 2HIS0] M=
-_— & InfoSight= R0l BLIERIS RZBHLICY,
"1 HPE Nimble Storage
. ; e o
InfoSight T I ——— - i Al
SHH oA I 7 g, oo T T
- = ~ "y R T = =y = H
PR —— iz, o
Al 82 30| 0= N5 24

AF % HF B2 =5} HIS 2155 DR 714

L I | Jeleje

Timeless Storage

=

D= EShE|
AZEQ0f 2fo|MA

L= £HY

A= x|

Ehl OSZ AFRSH= Nimble AFS} HFS 053} 7A0| 7KsBHLICH
HE SHAE} LR R AF AERIXIS $85iT,
DR AEZ|X|2 HIRCiH| As 5840] = = Ar25Ho

2 HF Algj==
Z|c 1/3 H|&0| HZEl DR 23S 748 &~ AUSLICH

HPE Nimble Storage= 2E AZEQ0f 2l0|MAT} 72O 2 EHAHE|O

7123 210| of2He| BE TISES AEY 4 JUFLICH

o AHAF « MZ27tm| 22 o M IZ2H|KY  « 2222|Z (nfoSight)
+ HO|E| HZ « OZ2IAHI01M E2[* < YE2AH0M < F2EE

HIE2 LEX0IH, 3 20| M22
FHE ZFH[=/0] ST

g 4id 21 5 Fol= XA
= S (e 1=

C
T
7igelz naE 4 s

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

| CASL X
CASL I} AJAEIS

HPE Nimble StorageZte| EG{EI2 7|22 SiA|2t

StEClASol AMe Q2 Ale|n EHER

ATEQMOZ Helsi] MMs 1822 HDDE 1Ms A&

QB2 HlolE

|
]
n
L1 (RN

o5 oy

NVRAM (M7| I, HEZ2{0fl X))

Y5 ZA A (@17] FE FHAD

82 st=ClAa (MEEZH
C ([ [0 [ 10 ] ]
L[ ] |

\AJ

uiof of|0|Ef (Redirect on Write BHAl AHAD

\Ad

3t t0|E{ (Hot Data)
ZE 0|0]E{ (Cold Data)

[ 2 Bl0JEd (Snapshot Data)

Y
Nimble Sorage.

DRE =H| AE2|X|

FHE (CASL) o A[AR! X

OfZ2|A|0|1M E|X51E T =2l

HiNINI — HiEIn

« AEZ|X| M50| Disk &= 22 HDD 0] 2|&EX0|X| U2

s

(CASL, Cache Accelerated Sequential Layout) m}! AJAE

1. MAJ|ZH 4= (Universal Compression)

- o
- UE Y As2|x| M50

2HE]70] ZRAAO] QJsHA AAIZE
. Ot=

== OE—I—El

Read-Modify-Write2 2|t Overhead?} §ie2 2 DE ofZ2[7|0|M

.

H| QIHI2E CIO|E{o] CHalAM &= (30-70% =2

Fets FX| el AE
EERE

2IX| ZEZ2{0f ExiE

S 17 9al A

0N 5 Tt

2. H|0|E{ #§t (Write Optimized Layout): 100HH tHHE WRITES

o2 7ie| # St HI0[EE 4.5MB =712| ofLtel 71 21E H0|H =2

HEoto] ClA30i M. stEC|A39| slE S2YUS F|A2l6H0

.

StEC|ATO| MT| =2 Z|H 104H 4
= THOl10S T 4o HetE HIoEZ Z20M X2
SSDOi| CIO|HE M&E ), T2

| HIO|X| HHe|2 7|SoI22 SSDHE

500%7tK| AR

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

SIELAS Mgt SAlof Xt Zu2lE22 3t H|0|Ef (Hot Data)E EtsH

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
HE} C0|E] Anode)= FHAIO EXHEH X712 T X2| A SHAH

.

74| Miss7} A A, KIS

o2 H0[EHE oiIESHod, 7H+{0f Hlole M

4, ALHAE (Redirect ON Write Snapshot)

HPE Nimble Storage= ROW HiAlS

ArEste gso

2Bt =S

5. 2H|

LS JEfe] HI0|EE TSt WAN 22t TEEE HREQ

30-70%77kK| &2t

HiolE

SSD
7

HIEE
A A
] ]

Datas SequentialstA| 7|12

=
e

DISK

« AJHOIIA 2HAiSH= Z[CH 1,0007H0lA 3,0007H2] Random I0Z NVRAMO|| 22 S0]| 2=3510{ HDDOll= 2F 217H9| Sequential IOZ H2t510{ K&
e - Th AlAH 7l way ) e
] Write in Place - 7 HOlEP} UE XIS Bol | - 7 elE Tla - CIAZ9| 0SAZF (Seek Time)
[ ] [ ] B AR A R o= #el|Oo] Forst
[ [ 27t 58 7ia0) BaE (U5)
- Hole Filling . 2 K22 POlM AP} . B2 47 85 (£7)) « Fzin M) s Rt
Z0f| CiCi2H JmRE 1S 27| s e
a [ ] — Wi gg b ﬂémw wxg ()
T I T T T I I IXJq]] MR R
gesseeees = 1 HPE Nimble SHAL R DOPA] M HbAl 2D AP QU= MY MS |+ HIEL GIOJE{7} BHO| ErAY I
I Storage| CASL SHAEl 2E(T0] ZRMMES UES Sot B7h Mot - M52 2fshA o HlolES
(I I T I T XTI XX 1 0l23H S5t glo] WA wEl | - BAIJHAIS 53t 27| M5 SsDol K{Zator & .
2712 BOLM SiLte| 71 &1 SFA
T I T T T T I T J | Jwvammm U8 b sitel 21 =iz fimw e .
T I T I T I I XITXIT]] I BUCR MME AAF A Aol B2+ ok .
T 1T I I 1 1] [ ] I I
(T I T I T I I X1 Q)] .

20



| Scale to Fit

8% U s 5 Yot

* HPE Nimble Storage®| Stz
Scale Performance
oF

A8t 2gol= HPE Nimble Storage2| Scale to Fit C|XI2I2 M5t 822 MEiMo=Z
S5E 4 9100] £ A a7 HE 45 US
Scale-Out
N7 82 B 2 _
- M5 ¢178|0|= (Scale Performance)

YIY|0|=ES Sall o =2 I0PS EY

I_Vgl_l

M
—— oo
e — —— — - 452 O £2 AKYe| ZIES2Z wHISHALE B2HA| (SSD)2| 82
Ao Sals zioz Jks
- ZESD uA Y SeiA| Y 42 CH2EIY Qlo] 3 ¢eol=
N —
- 22 HIH|0|= (Scale Capacny)
-CAT M= 715 S6fl o %2 ClA3 32t
— -2t OA3 Bo= nR0| SEC|AT et Z2iA| =210[E LHE
# — Scale Capacity
— . L ClA3 Snt ety - |:_| 3 A1|u_ LH % _Qap oz ? Eln_ 37}X| EE‘" X‘H-‘-

ClAS BT 37} m—

- HF model2 Z|tH 674 &4, AF model2 Z|CH 274 &4 71

- CIRElY gl BT 8%

HPE Nimble Storage?| 37}X| &tZHHH — Scale to Fit

Jhot

- M5 Y 22 SA| |0|= (Scale-Out)

- M5 9 8% Sl garol= ks
- 2|0 4THHR] S2RIAEZ TKs
-CIE 2Y =28 7t
B ZE0IM HH| S2AH 22|

od
-10 AR TY AR wE 2ho| Az AR IS

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

HPE Nimble All Flash AE2|X|;= ELA} CHH| 45t Write 452 XIZaHH, = 100I1M Write HI20| =2 +5 QAL O] 22 852 MSELCh
Spindle Bound d5 CPU Driven &5
HPE Nimble AFA Write A&
9 2 Read 5 THD
] ]
~ . ~
o [
2010 2012 2014 2016 2018 Write Read 2010 2012 2014 2016 2018 Write Read
« Disk 822 Z7fatLtf, IOPS= 7H40]| ot - SSD= 2AMo2 Write Alof #M =2 + Moore’s law drives core density « CPU driven performance is very
- H|2/I0PSE S5t S| (Read chtl) - HIZ/IOPS (core)s= A&X0= siatst balanced

HPE Nimble Storage 2Z2A| SSD £+ Zi2|
HPE Nimble All Flash AE2|X= 3D NANDO]| MO 2 M|=|0q, SSD & &1t Ms Xstol| 712 2 F&kS Write Amplification0] XA Z SIMGHE=E
AMAIGIRESLICE 0|2 Q15 HPE Nimble Storage= SSD £~H2 73 S0t 2556HH, 22| S2F tid| 7Ha 2 Usable 82+ MIZEiLICE

- \
3D-NANDo]| ¢ X

1 ]
F| X3t Al X .
1 1
"% k: « 4=l Endurance 22| + « Write Amplification X|As}

_____ - Co|E] &gt 2| - 10MB EH9|Z 7|2
+ 744 Hot Spare

NVRAM
Write Cache
=2
= Q) . SSD o 74 B
F=571

- MHE ds

20% ‘E,;’% Usable £2f

Full Stripe Write

Sequential Layout on Flash
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HPE Nimble Storage St=$40

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

HPE Nimble 310|22|= Z2jA| AEZ|X|Q] RE
7t24g HMIZELICE HPE Nimble Storage7} ng—%f
iao= S0 L2 $X|JLICt

i r|r

S5 0ISEt=|0f QU0 AIFZEL0|= BHH0IA 2
rggg 99.9999%0|H, 0| +:X|= AlK| HPE Nimble StorageS AI25Hs TZHAF AlARIS

5l= =2 A0

= ITi— T

HF A|2|= ZHH, JHdt

99 9999° 2012'd 7& - 20183 1187IX|2| ™ 17 Cia XAt
* N w3 7124 99.9999%

AVAILABILITY  gETTEIPEER TRREIE

HPE Nimble Storage £ 7|5

< AR R (EEHRZE 2/ 7S

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

HolE] et (21 71 A0S siLtel 71 XIZI0= Hetet = M)

v

7t 801 ROW 4D

olr

=
>
z
—LI

=Xl (DRE #let

rOII

E2X| EX|, L=E MEfe| tlo|y X
« 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
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HPE Nimble Storage M= 2}2I}

AFAIZIZ (2E2A 22D
AF20Q AF20 AF40 AF60 AF80 AF|UOR
AF80 x 4
22|x 22F (Physical Capacity) 6~ 46TB 6~46TB 11~ 184TB 11~553TB 23 ~1,106TB 4,423TB
7+2 82k (Usable Capacity) 3~25TB 17 ~ 33TB 8~136TB 8 ~ 407TB 17 ~ 815TB 3,260TB
SLE 2 (YUE, Z2M7H ) 14 ~128TB 82~ 168TB 40 ~ 682TB 40 ~2,037TB 82 ~ 4,075TB 16,303TB
Ao Bx olZE2x 4
|cH &% eIZ2X 4 s s 1 ) ) 8
(SSD X 48ea)
2 = iSCSI/Mgmt 1Gb/10Gb
= 4 4 4 4 4 16
IZE (of2flo|Eh
SMiSCSI 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
(GEJI=))
SM FC 8Gb/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
of2101=h
=257 Y Y ' Y Y Y
ofx Il Y Y Y Y Y Y
" 4~5Hff C|O|E] HZE M8 /8 8
* BE XMIEF0| Scale-Out 7+
HFAIZ|X (510|HB|E ZafA| 22D
HF20H HF20 HF20C HF40 HF40C HF60 HF60C Scale-Out
HF60 x 4
22| 2 (Physical Capacity) 11~211TB 21~210TB  21~1,260TB  21~504TB  21~1,260TB  21~1,260TB 21 ~1,260TB 5,040TB
7+2 22 (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 ~
S5 82 (U= |7 2y 34~821TB 81~ 845TB 81 ~2,030TB _ 81 ~5,080TB _
wE BF @R A Gl N (L0 xI2D (UE0HXIZ) 20,3247
Z|cH & o122 4 6 6 6 6 6 6 6 24
Z|cH ZahA| H4] 22 28TB 28TB 28TB 60TB 60TB 156TB 156TB 624TB
RAID 2/t E2|Z+I2|E| (Triple+Parity)
25 & iSCSI/Mgmt 1Gb/10Gb
= 4 4 4 4 4 4 4 16
ILE (Ofzflolzh
S iSCSI 1Gb/10Gb ZE
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
ofzllolzh
S 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
ofzloleh
Z==xA % % N Y N Y N Y
ot E Il Y Y Y Y Y Y Y Y

* Cache M5 95% AF2 Al
= 4~5H HIO|E| MU X8 25 82

=S T
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HPE XP8 Storage M= 7}0|=

Disk Storage Systems

Ms SHEIM Q01N So| 2

HPE XP8 A
TMA £

HPE XP8 AEZ|X|=
AMISELict HPE XP8

AEZ|X| O

MXE D= &[S0 6

Z|ci 255PBE &t 7Lt oPOIHEI

ESI
==

ES
[

ds AKX 22ENM H0|E] MIEf AE2|X]| Q12tol| A

7t= AIZFS 100% SX[SHOF EHL|7k?

8|0= HPE XP AEZ|X| MZ=0l| 7+ =2
S0t 100% HIO|E 7t842 A
g5 SHUME 7HY 74"”°*I1IE
AER|X|= LIS 22F X0l 69PBTIX| &

= E2 Al SAS EE= NVMe, HDD EE= SSD,

& 2het

rz

AER| T s 7O MBELICL OfF 27 AF0| URBICIZIE HPE XP8 AE2|Xl=
2T AltE SEELCL
7I1& A
2 69PB A ~ 60PB 7}2 255PB 2|8 AEZ|X|
cajo|le M SAS SFF SSD % HDD, LFF HDD, FMD (Z2iA| 2& &) NVMe SFF- 2 - 8 I 7AEE2| (F2AHE)
SAE QIE{H|o|A 16Gb FICON SW FC (192 ZE) 16Gb FICON LW FC (192 ZE) 16/32Gb FC HBA (192 XZE) 10G iSCSI (96 ZE)
FHA| 6TB Z|I| X2 7HA| 22 32GiB FEE 64GiB H22| L 4 nE
e 71 ZE 2y THAT SN St AY Tts, S H|IELA ﬁi."g YO0 ESE {18t 1RE WY SwERHE HE
=2atelo| 5 7ksH &I 0153t sl=90f E3E. HI0IE ESE 2fsh 042] RAID &S XIRFILC
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)
S& 23 AH HPE NonStop VMware® HP-UX IBM AIX Linux® Mainframe Microsoft® Windows® Oracle Solaris
A 37| (0] x LiH| x Zo] HPE XP8 Storage A5 C|AT ZAEZ2{ AjA| 483x763x434mm (W/D/H)
2 148.1kg HPE XP8 Storage &5 ClAT ZIES2] AHA| W (AL, ZIES2], PCB 2 E210]= = OfHH 2i)
—— SH=9l0] A THS XIRIO| B 452 311, 24x7, 4AIZH SR STIRLICE
=S S $ZF27TB (ROL70A) & 14TB (ROL71A) Z2HA| 2& ZX|0| M 5 ARILICE
HPE XP8 Storage SI=J0] A1
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 (@) Y (b) 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) 23 PB 23 PB 46PB 69 PB

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

ST 17124
QI=E] 100% HIO|E] 72N U 100% 712M HEo=2 X|&

=22l ¢aol= JsE MSELIC

- HIOJE| ES & F2Y 2}l HPE XP8 AE2|X|= TH S20| #71= 40l JHA| HZ2|2| HIO|EIE H+E2HA| HZ2| 2 AT =M

HIO|EIE 258t T XP AE2|X|= RAID 10,565 X|H5HH, RAID 6 14D+2P &2 FdS SUAIZIBEME 82 F2ds SAI-UT

HPE= 0401 CHSH AFH CHES 2l5H HPE XP8 AEZ|X|E ¥ ZLIEZISHH HPE XP8 AEZ|X|= LMRA QFE m|5t7| QI8 Xk &e|

ZTh A|1Zte] 9E M7, HPE XP8 AER|X|= 99.999999% 7128 S MSot==E MAZIICH, BE &4 ANHRATL 01535t =0, 3t AR &

.

7158 UAStD U&SLICt £S5t SAE IEWA HPE XP8 AEZ|X| C|ATO| 0|27 |77IX| £8)= A= E A= (End-to-End) MTIAL 0|7t

tlolEfe] FEES MSELIC

- 718 SX| WX|: CE 2JF of2ll0] 7Hest 7150 BfRiE HPE XP8 AER|X|= H|O|E] ME] XislH LA Aol 100% HI0IE 7184t AER|X]

7t MZts MISELICE Rish XIS fIet HPE XP8 AE2[X| #Z EX MEZS AEotH o7 |X| & 7t SXIE YRR

« HPE XP8 Storage Online Data Migration: 0{2|0| 0|8 M, =&, £0|= XI&EXOZ MsH 27 7|[s2 AE2E 4 JUSLICE
OHE2|A|0| M0 CHet ST M XHEEl, XP Disaster Recovery &2M9| STt Q10| #H|7{A| XP C|AZ 042{|0]0|A HPE XP8 AEZ|X|Z
e B3I 0|8 AlF & UELICE

=
2t f3=E H ofiS2|A oINS A2t 2o RHY

- B2t 7SSt BEAl OF7[EIR]: 2702 DKCRL 27H2] ZHEER] A|AHIOZ E8ISI] 6712 DKCR 1272 ZHEED] A|AHIS ZEGIEE
TH5510, Liis AE2IK| S 20 69PB % wg {51 9l 22 H0Y 255PB 2 TS

N

Bo
l
>
Ir
i
[o]]]

5l0|EE|EE X|YSH= 2710 ZHEZE] 7| DKCE A
wet s 2 e 4+ YaL

5

« Z|o| O|C|of MEd X NVMe SSD, SAS SSD, E2iA| 2& ZX| (FMD) 2 HDD2| 28 2 M& 7145 Salf Ciet T ==0| Chsh
Z|de| d5-714 TS MSshe DltI0E ARBE 4~ AsHIC

- UM} HalE HIT: SAE 2, O ASAIX| 62, EE SHGOR TNE 4 YU WS TES KZ5t0, ClOIE(0] et ANAS
BEsoRM M Tt 29 MNS X 22l & 4 LT 5 A0 7K Azalx]| AES HE5H0] ofZ2IA0l S2AE)
8 £510| XP8 HOIE{O] A4 MMASH: SOt 12 S512 @majolo] @ 4 UALICE

ol YIRC QTAEIX| SEohs B M5

- 28 45 M3 28T 01 IOPSE M[Eoh= HPE XP8 AER|X|= iR U2 HFRE0 thet 27ARIE SEELICL

XP8 Z2A| RE2 51 8 F2HS SAOl MIsin Holt 45 X W2 th7| Azt 715 SEAIZUCE 7HY 7022 ofE2(7o1M
YF2CEE 2601 =2 gsu 1R B2 S Al XIEXC2 RX[FLICE

d
62
JU
rn
Ji
—

- WHE A5 HPE XP8 AE2IXI 7H8Y Ei sl 2T 7I5S S0IX| e n20] A 9 7| Al 2X2 S551| s Test
Qo142 BB

U= 2T HPE XP8 AE2|X| 22A| 2F FRl= HE Kot QoI MA| 2 +F0| st 374 2:1 U=2 EFELCE

« XISshEl K54 XP8 Smart Tiers 2! Thin Provisioning2 S 22 0|2| Aol &Hst, E2|Xo 2= S 2t AT F10lisHod
HIE 242 M3sIH XP80| XIS R ds ¥ 8% LTPARE ZLE st X260 A|AHS A|XO 2 |X[SI=S §LICH

« XI58 AER|X]|: Performance Advisor= VM Vision, Continuous Track H|O|E| 24 7|5, 8% InfoSight X[ 52| &= Al 7|52 S5l
A = 80l FEE DIXlz RAE Yty EXIE sHZSILICH #0F oLzt AEZ|X| H2|E 7tAasletod XP AEZ|X| 2|AAE She0f

7 L=
nfetgh 4 A 5t HestE HiZE, #E| 3 /X227 7HSSHA| gLt

- HIo|E| 25 ofLX: =4 HolE 25 % =X H2IE Hasicio] Hl0lE 7H8d, HE210/21A K BIHES SYELCh WEE QdalFA
7152 ArEst0d, =l 2 = Hl0[E 2H2|E XSsol=s FHHM 2 I EE HHolM ARBKIE QhHFLCt

II

« Performance Advisor: 25| |22 TEsHE GUIRL SHAHEI VM Vision 7|52 E35t £&¢ EIE%‘ S= MSELICEL AHZ0| ma|st
A4 718t GUI, BE2| X2l CLI (Command Line Interface), ZHASHEl MH|A Z0|M, Bl Z210 EE— MM ZHEHSE Z2H| XY,
SIS Z2H|NE 2 Z[Hs5t 7150] ZEN USLICE

Aot =, Performance DKC %! Secondary DKCZ Y12|0|=6tH ZRo|
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HPE MSA Storage NI= 7}0|=

S0 k=10 | 325,000+I0PSE X|Hst= Z|AQ| 7HMHIE X[l HPEQ| CHEXMQ! No.l HIEZ| AEZ|X|

HPE MSA AE2|X| HIE=

HPE MSA 1060 AEZ|X| HPE MSA 2060/2062 AEZ|X]|

=

or

243t —

&5 % HIE £[X5t 7HEH| SAN AER|X]

of2flolg 2712 HEEH Of2l01E 2712| ZHEEE
HEERH 2SAE HE ZHEESH 4TAE HE

Z|eh 47H0| Ho= 74 7HS(1+3) Z|of 107H0] o= 71y 7HS(1+9)
Z|cH 150,000 I0PS Z|cH 325,000 I0PS

6GB/sT hroughput 13GB/ Throughput

RAID 1,5, 6,10, MSADP+ X|&

- HPE MSA 1060AE2|X|: 510|=2|= Z2HA| O|C|HE X|5k= XMHIE SAN AER|X| &2 MULICE AEZ| £F0| AE|X| Q7S
EZ5I== MAIE HPEMSA 1060 AEZ|Xl= ATE T YT XIS U5 2|80 82t M52 LR Z k= AFSXI0lA| HEFILIC

-HPE MSA 2060AEE|X|: HPE MSA 1060 AEZ|X|2t H| WS &2 2uH O, S22 34l 0l 0| 7ISSIEZ 7tz
IT YIZ=0] HF0] M5t 8 BFE R 2&E o USLICH

-HPE MSA 2062AE2|X|: 50|HE|E Za2iA| AER|X|IS TR & A HEEIL|CEL HPEMSA 2062AE2|X|= Z2|QIAE =1 1.92TB
SSD2 &, Advanced DataServices 2l0|MA 1747} BundleZ|0] UM, ASH AER|X| £2MZ2 =S IH0f| CHEXQR 1 HIE FZ0| 7FSEiLICE

HPE MSA 1060/2060/2062 AE2|X| 713} 7S XA XA

ol HPE MSA 1060 AE2|X| HPE MSA 2060 AE2|X| HPE MSA 2062 AE2|X]
M I 2H| K 712 X1 712 XA 712 XA
ESIVNE - 712 XA 712 XA 712 X1
efo|lE AEZIOJE 712 XA 712 XIE 712 XA
SSD 2|= FHA| 712 XA 712 XA 712 XA
xS Asst 712 X1 712 XA 712 XA
Az 647l 7|12 647 7| ——
5127 4 51271 2M
2ZE AL = =N 712 XA
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E20|E /RS F71610 ALE 7HsEILICE

HPE MSA DP+ RAID X|¢
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TMMAGIFSLICE HPE MSA DP+= RAID62} H|w5104 Z|CH 25H12] 2= HIHA M50 7Hs5HH ClAT & LHojA A0 A= XISC2 4750|
A0 | 7HsEILICE ClATE Z|A 122 40| 7H55HH 2| 1289 IZI £ SiLie] J82= F0 CIAT HES AR Mg 4~ QUELICE
Hald
O - Storage Management Utility(SMU4.0)2 S5t £l11 ZICHsH 2h2|
HPE MSA AEZ|X|= 2EAo= XA 7K55H J2iE a| stHS SIHRISLICEL AE2|X|0|
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r

HPE ProLiant AMt, HPE WIEQT AQ|X|, HPE MSA AEZ|X|Z 5iLtC| SlHOA 22|+t
I 2= QUELICE Mt M AJAR! 2|7} Ot 7HHGHH 2| Al7E 2 QIS & &~ USLICE
LIS AN AE2IX
7E=ZY oS *HPE System Insight Manager AR Al MIZ0f w2} X[E=|X| 94 4= UELICE
(Active-Active)
AT - HPE MSA Health Check Tool X|&
% = TALICRIE =
e 060 Azl e HPE MSA Health Check Tool2 AKZ513, &7IHO=2 HPE MSA AE2|X| AJARIO| Al

SAN ZiEE2| EiX 23 tEE AL M2ot7| o ERIME Task7t ZHASHEILICE HPE MSA Health Check Tool0l| 21 TS

' ] U= 5IH 7124 2 HIAE ZIAE|AS F46IK| d=X| MAECE FZ0| 7EsEILICL
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S ZE0| == 15 HoiELICt
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HPE MSA AEZ|X|9] =2 7=

Thin Provisioning Wide Striping

iEIXI A2 28 Se | ALY =2/2F I E2Y AEZ|X|2]1/0 51t 22 Y

tefol SZollM Al diolE7t ZeSt uioitt 22| 82 F7t 2 E210[20f| HI0HE 24510 oty Z|ast
7

© grsl gie 748 o2 v © 58 201 24715 oy g i
@AE Al X%ﬁ%‘%ﬂ Agetz | Disk || Disk || Disk || Disk |—|—| Disk || Disk || Disk || Disk |

Automated Tiering 2.0(X[SAHSE} SSD 2|E 7HA|

HIO[E{e| AKZ HIE=0f 2t CIO[EE ZX S0l HHX[5H0d LHEY 2|= FHAIE AtESHe] Y 2| S thF ey

s 3dhist

Page Overflow and archive tier affinity
Page IR Fooe

o —— [ e

:' : . — Z2|E=
Stream Detection i Writes: Only if other
1 tiers are full or volume
! set to ‘Archive’ their affinity
Application I/0
HPE MSA DP+ MZLZIUI(SMU v4)
Z2|RAID 1, 5, 6,10 7[=0IM F7HE 7|&2 o[BS =5 HAI2L FHIE UIZ 713t 7159 2ot 7HH

f*°| CIASZ HH XE6In 244t SpareE 71246104
S St A&et E210|2 Holl =5 MS

Striple #1 -
Stripe #2 F
s Hojle —| L
A3E Shss
vz 27 molx|
Volume Copy(LHE ZA)) Snapshot(AlE ZH)|)
AP 70| it B8 =X| 42 M0= SE0TH5t Clone 7i5 48 S2001 AP 21| S2MOR 647He] A 75 7]550)

H=2| 22Xl Yol Aol =X =5 71222 MIS(ZIcH 5127H2]

20| 7tsolH 8 & E= AHAE S 7HS)
CIE £ LZE =X XI& @

T T
@@@

(04

Remote Snap(®¥Z 2|

xHaHg? 2|-7:1E '?'lén_l- 10;_]7_4‘ EI-” 7 |%E 8-* Corporate End-Users 8-* Corporate End-Users
FC EE ISCSI 7|HI_9| %7_:" gxﬂ _j.E\__?_AIj Il% Da'aWaI;eAh':use I_I LANDafaWarehouse I_I
= SQL Server SQL Server
AE2[X| 7|8t HISY| HH SHIE X[EoHH
=ds

HEZao| AHAF 7HIo| 2x| Bxt 251000 Cresn Y| = mm =l & s Yo

< FCSAN
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[ ]
o =H| Ext ( oo

EthemetWAN ’
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HPE MSA 1060 AE2|X|o| Z} m}E AJH

HPE MSA 1060 AE2|X|
2H(HES2 2E )

7HEEY 2=

T AR SAE HAAHE  (Active-Active?| LIS 7A)

W
HUE HERT ZE SHUSENE
SAS ZE
T - M SE 2ECE 7Y

2.58 =2l0|2 & 2U(=2t0(E 247 HEL IS

=

Edlo|2 S48 212X

St AR JKSS OSSR /0 BRE, MY - 2E By
«SFF/LFF ClAZ PI22X SA| 74 75

(SFF 2.5QIX| C|]A3 ?_I—Z-EID CLFF 3.5Q1X| A3 &4 ?.'—Z-EJH)

SFF 2.5QIX| =210]|E x 247!, 2U LFF 3.5QIX| =202 x 127 2U

HPE MSA 1060 AE2|X| AI2H

= HPE MSA 1060 AE2|X| SAN 7 ZIEED] 22
Size(Base) 7|2 2U(SFF 7+4)

Controller 71 6MICH Modular Smart Array Architecture2 Active-Active Dual Controller
Controller Type 16Gb FC or 10Gb iSCSI(BASE-T) or 12Gb SAS
Cache 24GB

SSD Cache Z|CH 4TB =& X1

Max. LUNs 5127H(LUNE Z|ci 140TB 7+ XI¥)

RAID Support RAID 1, 5, 6, 10, MSA-DP+

Host Ports Max. 4Ports(FC/iSCSI/SAS AEH)
2;2’:;’;;:?““’ 12Gb SAS x 2Ports

Max. Disks 36(LFF) or 96(SFF), LFF/SFF 28 7+ X|H
Drive Interface 12Gb SAS, SAS MDL

SFF SSDs : 960GB, 1.92/3.84TB 12G SAS
SFF HDDs : 900GB 15K, 600GB, 1.2/1.8/2.4TB 10K SAS
LFF SSDs:1.92TB 12G SAS
LFF HDDs : 6/8/10/12/14/16TB 7.2K SAS MDL

Drive Capacities

Max. Host/

Initiator Support 512/1024

Standard Soft 64 ROW Snapshot, Volume Copy(Clone, A& Full 2| £2), Thin Provisioning
andard software SSD Cache, Web GUI(SMUA.0), CLI, Archive Tiering(SAS <> SAS MDL)

Optional Software Advanced Data Service(512 ROW Snapshot, Remote Snap, Performance Tiering(SSD <> SAS Tiering))




HPE MSA 2060/2062 AE2|X|e| Zt TIE A7)

HPE MSA 2060/2062 AEZ|X|
2H(HES2 2E )

7HEEY 2=

M ALX| SAE HZ TZE  (Active-Active?| LIS 71A)

2.58 Sajol= 29 2U(=2t0|2 248 HE TtS)

M 0=Z2ME
SAS ZE
e - ES 2E(CEE 7)

22 HERR ZE

3.58 Calo|E B 2U(S2l0|E 12% AE ks

=

EZl0|E ZH8 AIEEN
-3 AY TESS CiE3EE /0 B2E, TR - T 2E B
-SFF/LFF ClAT Q122X SA| 74 7Is

(sFF 2.591%| C|AS o_lgzxo (LFF 3.501%| C)AT =4 ?J%Eﬂ)

SFF 2.5QIX| E2I0[E x 24%} 2U LFF 3.5QIX| E2}0|E x 12%}, 2U

HPE MSA 2060/2062 AE2|X| Al

7= HPE MSA 2060 AE2|X| SAN £ ZESS o HPE MSA 2062 AE2|X| SAN 5 7IES2| 2
Size(Base) 7| 2U(LFF or SFF 74

6MIcH Modular Smart Array Architecture2

Controller 7+ ; A
T Active-Active Dual Controller

Controller Type 16Gb FC or 10Gb iSCSI or 12Gb SAS

Cache 24GB

SSD Cache Z|cH 8TB &2 X|2 3.84TB HMIZ(1.92TB SSD x 2EA), |t 8TB 2=t X[
Max. LUNs 5127H(LUNZ ZIcH 140TB 74 X|2)

RAID Support RAID 1, 5, 6, 10, MSA-DP+

Host Ports Max. 8Ports(FC/iSCSI/SAS MEH)

Drive Enclosure

Connection 12Gb SAS x 2Ports

Max. Disks 120(LFF) or 240(SFF), LFF/SFF 28 74 X|8

Drive Interface 12Gb SAS, SAS MDL

SFF SSDs : 960GB, 1.92/3.84TB 12G SAS
SFF HDDs : 900GB 15K, 600GB, 1.2/1.8/2.4TB 10K SAS
LFF SSDs:1.92TB 12G SAS
LFF HDDs : 6/8/10/12/14/16TB 7.2K SAS MDL

Drive Capacities

Max. Host/

Initiator Support 512/1024

64 ROW Snapshot, Volume Copy(Clone, AIE Full 2| £2M),
Thin Provisioning SSD Cache, Web GUI(SMU4_0),
CLI, Archive Tiering(SAS <> SAS MDL)
Advanced Data Service(512 ROW Snapshot, Remote Snap,
Performance Tiering(SSD <> SAS Tiering))

64 ROW Snapshot, Volume Copy(Clone, A& Full £X| £2M),
Standard Software Thin Provisioning
SSD Cache, Web GUI[SMU4._0),
CLI, Archive Tiering(SAS <> SAS MDL)

Obtional Soft Advanced Data Service(512 ROW Snapshot, Remote Snap, _
ptional Sottware Performance Tiering(SSD <> SAS Tiering))

30



HPE Disk Enclosure XI= 7}0|=

AMHQ| 1M Smart Array Z1IEE 22} H&E|= 2|2 DAS 7|HtO| JBOD/JBOF AEZ|X|Z HIE 58%°!

7tA3u S2E MSELC

JBOD JBOF

« HPE ProLiant Server 2! Bladesystem DAS H1Z %|&35}
A5 SAS 2 CH22F SASMDL C|AT X[

i 2|
- E81E B2| 7502 MY W Wi} 22 29 4 DUEY

—

+ All-NVMe Flash Only M=

* HPE ProLiant Server, Bladesystem Z! Apollo DAS HZ |
« Dual 10 Module O}7|EllX ! OHE|H - OHE|H HA 1A

- DA, W2 B0[EIA], W2 CPU AR S

siLtel ClAT QIZZX0fM SAS, SAS MDL C|AT Eato|=E &S =S HOIRAN, XS CPU MBS

=8 7 7ts8t XIMITH Universal AEZ|X| |, %{EOIE], HPC, SDS S| ABZ20|= & HI =0

« A

ngs MES
HPC, AI/ML, E!H|0|E], MS Storage Space AEE|X| KZEAZ
Er2ISH 7HAH|

3}

D3610 D3710 D8000 J2000
Host
12Gb SAS 100GbE NVMe-oFTM
Interface
37| 2U 2U 4U 2U
Disk type 12 LFF E2j0o|2 25 SFF E2{0|=2 106 LFF E2t0|& 24 SFF NVMe SSD
8 RIZZX 8 RIZZX 4OIZZ2X 19122X
234 %|CH 5088TB
ol= 1PNy o= Shxt - By
960TB (QIZZX & AD 400TB (QIZEX ZH&F AD ©IZ2 B AD Z|CH 307TB
- 10K SAS HDD: 300GB,
600GB,
1.2TB,1.8TB,2.4TB
- 15K SAS HDD: 300GB, - 15K SAS HDD: 300GB,
600GB 600GB, 900GB
;}_T_;I(sigsllg_?g ::LL;I'_II?I,BZTB, 4TB, -7.2KSASHDD: 1TB, 2TB - 7.2K SAS HDD: 6TB,
x|l S RSATA MDD 1TE TR /2K SATAHDD:1TB, 2TB - 441p 157p - NVMe Dual Port MU:
Disk : 18218 126G SASSSDMURIWE 5 5y sATA HDD: 6T, 1.6TB, 3.2TB, 6.4TB, 12.8TB
drive 4TB, 400GB, 800GB, 1.6TB, 3.2TB, o1p 10TR 12TB
6TB,8TB,10TB, 12TB 6.4TB/960GB, 1.92TB, ) 12’G MU éSD' 800GB
- 12G SAS SSD: 800GB 3.84TB, 7.68TB, 15.3TB, '
- 6G SATA SSD: 480GB, /400GB, 800GB, 1.6TB, 3.2TB
960GB, 1.92TB,- - 6G SATA SSD MU/RI: 480GB,
960GB, 1.92TB/480GB,
960GB, 1.92TB, 3.84TB,
7.68TB
- HPE Smart Arrays P421/P431/P441/P841/P822 Controller - HPE Ethernet 100Gb
(ProLiant Server) 1-port QSFP28 MCX515A-
- HPE Smart Array E208e-p/
x| - HPE Smart Arrays P721m/P731m/P741m Controller (Blade CCAT Adapter
= P408e-p SR Gen10 Con- .
ZiEEa{ Server) troller - HPE InfiniBand EDR/
- HPE H222/H241 Host Bus Adapters (HBA) Ethernet 100Gb 2-port
- HPE Smart Array E208e-p/P408e-p SR Gen10 Controller 841QSFP28 Adapter
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HPE InfoSight
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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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HPE HCI 2.0 dHCli= 7HASt 2142 7|29 2 X|RGHK(TH FIIMO 2 HIOHIE, ZH|0|H I3 2= S& £&0| 7tsEiLIct
et DZHEHM SHte| dHCI ClusterS Sall 7Het SHES 758 SA0 DBEEE 70| 7KL,

dHCI Cluster dHCI Cluster
s A2 (DB/Container )
HPEDL AMH 5 cas=mmse 5 cas= e 3 o ) ess—C

>< SAN or

B Neton

10GbE A $|%|
ALX|

vCenter w/dHCI Stack
(E3 29 ma)

Nimble Sfbrage
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22 x| 22 1=

HPE HCI 2.0 dHCIQ| Z#Q BE AH|E M2 FOoiE =
dHCI 8t4 71=0| 7ksEiLIC HIo|EMIES| RS2

| 2838t = HPE ProLiant Server* EE= 10G AQX[*E &2510

gio
HA
282 Sof =2 B8 FAS & 4 UL

* HPE Proliant Server Gen9 0|4 $2t 7ks
**10G AR S8t &0 & X TS

GREENFIELD ———— BROWNFIELD

HPE | 2F A7 =¢) HRSID A= AQXIIHPE MY &2
Al HCI &8M ¢! HI2 U X[ SEXQIHCIESM M3

TOHALES
10GbE A ||

ATt HPE or Aruba
10GbE AQ|X|

DAL ER

ATt ProLiant Gen10 A
Tt It ProLiant A{H{

AT Nimble AF or HF/
Alletra 6000 AEZ|X|
(NO NEED FC-SAN)

AT Nimble AF or HF/
Alletra 6000 AEZ|X|
(NO NEED FC-SAN)

| HPE HCI2.0 dHCI 2

r‘ P - 10GbE HIEYT AQIX| 2CH
g HESIZ - HPE StoreFabric M-Series, FlexFabric 57x0/59x0, Aruba 8300
HPE e - 38 ASE EtAL AX| X Tks
InfoSight
- VMware vCenter®
- o 23 - HPE HCl 2.0 dHClI Stack Setup
o B = - HPE HCI 2.0 dHCI Stack Manager

- HPE HCI 2.0 dHCI Stack Upgrades

- - VMware vSphere® 7.0 or 6.7
vm | Slo|m{H}o|x
stolziHtoIx - VMware vSphere® 6.5

- AMD - HPE ProLiant DL325 / DL385 Gen10/Gen10+

[72]
[«
Q
<
=
[
@
i
(V]
S
LL

= .= - Intel - HPE ProLiant DL560 / DL580 Gen9/Gen10
= Z#RE i
— - Intel - HPE ProLiant DL360 / DL380 Gen9/Gen10
10GbE Networking
- - HPE Nimble Storage Gen’5 AF-SCM (SSD)
To @ AEE|X - HPE N!mble Storage Gen5 AF (SSD)
- HPE Nimble Storage Gen5 HF (HDD)

- HPE Alletra 6000 A|2|= (NVMe)

*iSCSI 4




- HPE StoreOnce Systems

- HPE Recovery Management Central (RMC)

- HPE StoreEver Tape Backup: MSL Tape Library
- Veeam Software

- Commvault Software




HPE Backup Storage M= 7|0|=

HPE StoreOnce Systems= £|&Q| S=X|7 7|22 250! MY 2tF F18i6k= Al 29| B &2 M
LIC
A ONE Architecture (2t Z=R7{ AT £t
(.n HPE StoreOnce Systems Catalyst Integration
&_7') Commvault/Veeam/Data Protector/NetBackup/Backup Exec
@ HPE StoreOnce Systems Recovery Manager Central (RMC v6.0)
5650

5200

3620
VSA G4 Scalable up to Scalable up to
+,'|'\+ ' 768TB usable 1,536TB usable
1 @ 1 28TB usable Scalable up to Scalable up to
N 96TB usable 192TB usable 5
L o0imn

PRODUCTS
RIUCR

1 ~500TB usable

THY SEM7 AT MY ArchitectureS S8l THESHE MY 818 115
gg _ HPE StoreOnce Systems N gg

&7 Catalyst &2
Backup App & Source Dedupe

3 Gartner
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Why HPE StoreOnce Systems

z\l
> o
T =
e

rio

H
> 40 O
Ok Oy

P m

1=

=]

Federated S2X|7
SEE SEMA MEL 0
EIISIE el 9l =7

71& MIS

Scale-Out HtAl C|X}QI
Z7t8t HlolE oil w2t
HISS AIZ5ts WAloZ A
1TBOJ|A] 1.7PB7IX| M
7ts

Software Defined Storage
7HAs5H B (Hyper-VESHO|
7t oiEEH0[A TI52
Mi&stod HAX| 2tgnt
MH|A BRSO
MFst Hlgel &2 M MiE

R

Non-Dedupe NAS/VTL

Cioyst g0l SER4}
3= HolEE SaxoR

s Hlo[EE 5 A

CESRICE -t

oll2{ M3

A EEQ MM 7 |HE
AtEstH, 0| 284S
2|5} HPE Sparse Indexing
7|42 SAlol &g

SHAFEl VLAN HOF
DI HOLS St

IEEE 802.1Q EZ 7|Ht9]
VLAN Tagging 7|5 Hl&

G

HlolE 22 X ot
Clo|e 228+ st
oY 7152 AM3ste
A= E AI=(End to End)

HIE

StoreOnce Enterprise
Manager

= HHLHO| StoreOnce &X|IE

HY 2Lz SEREIE S,

H/W Disk RAID E5
=2|%2! HDD ZoHof|
CHH|SH0 H/W RAID6

lIsE M3
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HPE StoreOnce Systems 29I

HPE StoreOnce Systems VSA (Software Defined Storage)

« HPE StoreOnce Systems 7|s& 7|29 % X|I&
- Z2x7 2 Replication

S=H7 U 71s HS

- HPE StoreOnce Systems Catalyst

-=2 £ZE9 HoE ES

. (Y=3t 2 HI0|E i 72X

HPE StoreOnce MHQ| 2|AAE 2&oH0]

Systems H/W Appllanceg} alst « X|CH 4/10/50TB Q|2 YeH= 22k o=

vsA oY o EECERE
o,

0

275

- 351/5K 9| Ei= FTat0|MA HA (|24 3D
(]

<607t R M HS

0

VMware, Hyper-V, KVM
X

Any Hypervisor

75t SHEE X|REH=
Any x86 A{H{ AH2HH HPE StoreOnce
VSA Systems A2 7+

i i i *VSA: Virtual Storage Appliance

+ +

1[0

et
HPE StoreOnce Systems VSA SO 3620 SO 3640 SO 5200 SO 5250 SO 5650
Size (*Option) Virtual Appliance 2U 2U-6U (2U+*2V) - 14U QU+*5U) - 12U (2U+*5U) - 22U
Cache Memory Host0l| & 96GB 128GB 384GB 512GB 1024GB
Raw Capacity (Min./Max.) 4 -500TB 24 - 48TB 48 - 144TB 48 -288TB 60-1120TB 60 -2240TB
(*2|%} Enclosure option) (4TBx1 LTU) (4TBx6bea) (4TBx12ea) *(4TBx12ea/enc)  *(4/8TBx15ea/enc) *(4/8TBx15ea/enc.)
GbE 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, Host 2AJ0]| hat **Up to 8 ports **Up to 8 ports **Up to 8 ports **Up to 8 ports **Up to 8 ports
16Gb & 32Gb FC (Opt.) 08 E}g’pgr plosp P P P P P P plo®p

oo
Hardware RAID RAID 6 (4D+2P) RAID 6 (9D+2P) RAID 6 (9D+2P) RAID 6 (9D+2P) RAID 6 (9D+2P)
. lea/Enclosure lea/Enclosure 4Lea/Enclosure 4Lea/Enclosure
Hot Spare Disks N/A
(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
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HPE StoreOnce 5650 Systems

HPE StoreOnce 5650 A|AHIS C|AZT HHOY x|AQ| EHIZ M ProLiant DL380 Gen10 S2HZ0] BH] H|O|E
FSEAM7 71=0| ©XHE ClAT 7|He| HHY ME O{Z2{0|HAZ 7| 0| ESE o e S| HF=ot
OtL|2t cllo|&] MIE| 22| LIO[E{7IX| 7HY S EX0|11 Al&5HA| 8 3 E51et o~ Q= Z|XO| VTL 8 SR MLICE

o it SollA HIo|E| ME{F27IX| 29! t|o|E /57
- &4 32TB (7U)RE Z|th 1,536TB (22U)7HX| 1Y CO|E] MZ BZHX|2
o]

- 2310 M2 Sai K6 8% U M5 BE x|

I

o gA z[119| Hiole] Z=HA 7IE 2.0 ExH
- 64bit OF7[EIX] 7|8to] 4K 7HHEE EHel S=XA 7= -

- Application or Backup Server, VTL 5 O{C|0|ALt S22/ 7|& XY
- £t De-Duplication Algorism2 2 Rehydration 10| L& SH=! HHQY 164
o« Z|MQ| BY = Slo[dl=
=2 MIFALY
37| 7|£/=|cy ¢ 7|=: 2U (no Data HDD)+5U (D6020 enclosure), Z|CH: 22U [2U VTL Node+5U D6020 x 4ea]
== Hardware 112 « HPE DL380 Gen10 Server 7|Ht2| Hardware Platform XHEH
T2 MM PN 3-TE 3= «(2) Intel” Xeon® 6130 2.1Ghz 16-Core 64-bit processor
H=a| 2zFrd =2 « 1024 GB Cache Memory
VTL Szl «(2) 1.2TB SFF SAS Level HDDs with RAID 1 [w/StoreOnce De-Duplication EfZH]
7|2 Hlo|g| 2% « No internal HDD (Data2)

« (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
= loje| 82 Q0 pyf)g ({ ) 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|rH GO]E] 82 « Usable 1,536TB

RAID Level « Hardware RAID-6 (9D+2P) p1228 RAID Controller Card x 274 7|= 2=t
Spare Disk o 7|2 471/7U, Z|CH: 167H/22U [Drawer/Capacity Upgrade Kit OfC} 4 HDDs XS &)
OIE{H|O|A NIC (onboard) « (4 ports) 1Gbase-T Ethernet Interface [onboard]
Saf * (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 HHE, 25Gb SFP= S4M)
- 2p 16Gb FC HBA (w/SFP H15)/2p 32Gb FC HBA (w/SFP &)
HMelzay| Hezay| « Redundant Power Supplies and Fan Modules HE Xl&

VTL Native (w/Write) ¢ Z|CH: 27TB/hr

M StoreOnce Catalyst o E|CH: 47TB/hr

VTL Restore (w/Read) < X|CH: 18TB/hr

« HPE StoreOnce Management Console (w/Federated Management 7|5 S — Z|C 20CH StoreOnce E&F 22
« GUI & CLI 7|HH0]|A| Ct£=2] StoreOnce Appliance £& 22| 2! g|ZE

— SENHE, B2 AIRE, Y/ ZEX| Ms, Stream JH4, CPU/Memory/Disk IO/NW/FC AIRE S
« StoreOnce (w/de-dupIicaTion)/SToreOnce Replication/StoreOnce Catalyst/StoreOnce RMC 7|2 X|&

7 AmEgof

e
o
gl
Ho
08

Hyl ATEQo] « StoreOnce Encryption/StoreOnce Cloud Bank Storage Read/Write & Detach for Gen4 (Option)

48



HPE Recovery Management Central (RMC)

HPE StoreOnce Recovery Manager Central (RMC) AXZ EQ)|0{= HPE Primera Storage, HPE 3PAR StoreServ Storage,
HPE Nimble Storage®?} HPE StoreOnce Backup2 S&} &2|5H= 22 Management SoftwareQlL|Ct ZaHo| uied
IEMAE A7 SeE 71841t Flat Backup ServiceE HMISeILICH ARAC| dsut el HS 7|52 Z-AZ

StoreOnce RMC= H|X|L|A S2|E[Zet OfZ2(A|0[ M0 iS3I0 2H0|1 M=H0| =2 ES7|SS &gttt

Recovery Manager Central
71etst 3 QAE|Z2L0|X OhE2|AH|0|A o2

ol

{AIE 0B S

J

@8 Exchange
ware SAP S/AHANA StoreOnce CatalystE S5l
8Bl server ORACLE Mefx{o 2 1svQ} EABILIC}

veeaM  [OMEEE  VERITAS Ca

HPE Primera »\/'1
Storage . aws £32 SCALITY
RMc[ll

HPE 3PAR
StoreServ
Storage E
HPE Nimble 23Hf tH}E s HPE StoreOnce Cloud Bank Storage
Storage = 15HY B 2@ Systems
o RMC= HPE Primera, HPE Nimble, and HPE 3PAR System= 2= HPE Primera,
HPE Nimble, HPE 3PAR A|AEIO| EZEOZ Z5tT|of Q&LICH
)~ x| et 5174 ChH| VMware ZHZ0IAQ] HIm $X|LICh
® Lon © &
Simple Fast Efficient Cloud-Ready
ZE|XE 2ot XiS3t 2 OfE2|A01M B2 =2 H|E2| Hd F/&7| 2, oFtold,
MIA{H|A Z|ASISH= 2|10 AN AZEQ0, Q2 SE DR 82| f12{2

Sotec e
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HPE Tape Library M= 7|0|=

Eloj= ¥
SRS

SRMoR Mo| of3rg U5k UBLICH
12 S&5|7 Q&L C

W
HolE| HES 93t
Th mfet

R oh
($0.007/GB)!

S\

qHeiol 471X] oI

= {IehHlo

7Hez
Mool Tt
cllolg M
2g 01"
Oll4X] AHl=
HDDs vs < 2% @

o Y S2MS MRS 7]250| TRl Y
80t 0} |2} O} OFEIXIZ BO]E] !

LTO-8 E|0|=
stEalxi=
Z|CH 30TB (245)
1278 (HIHS) o

_/Fg_[:ﬂ

=]

HOA A
=
ol AA

= A=t

AIE0IIA T3]
FEHOAOf| CHEH

ﬁ 12
12 oz
lo

Hory

. 4
N 2HAd9)
9 SRGERTE]
HO|E 25

H/w 7[8te] iS5t 3l
WORM X|&

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
812.5:1 Compression Ratio

HPE Tape Library HZ2

x 2O o5 F o N | it - HO it = iy K=
HPE= LTO M7 &2 ERe HHMEAM AEZ|ZRE QEZ20| 257X Z52 H|O|Z 2f0|H2{2| MISZ=2
MB35t UELCh
HPE Tape Portfolio
HPE T950 HPE TFinity ExaScale
MSL6480
. MSL1/8 Zero-
I__;_I'O Ugr[um drive MSL3040
ape Drive Tape Autoloader MSL2024 - —
Entry Level SMB and Distrubuted Environments Midrange Enterprise
Form Factor Half Height 1 22U 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* 8.4PBLTO-8" 16.8PBLTO-8" 300PB LTO-8" 1.6EBLTO-8*
Max 22.5TB Type M™ 180TB Type M™* 54078 Type M™ & 3PP Tyme M- 12.6PB Type M** 285.5PB TS1155™ 1.52EB TS1155™
Capacity 15TBLTO-7* 120TBLTO-7* 360TBLTO-7* P LV%_W 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
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HPE StoreEver Storage M= 7}0|=

HPE StoreEver Storage H|O|E{2} Oi=2|AH|0|M EHS

HiO|Ef £49| /g2 2 ST 74 24 1F, Hi0[2{A, Alo|H 524 Z2 et &7 %75}_7_' UGLIC

m2tA, DZHE2 HI0[EE E&E 4 Q)
HPE StoreEver H|0|Z £2 M2 ZHHO|
S, M2 T2 210 EA AR

HPE StoreEverE MEHGHOF S

HZ- To o

IC> 2E%0|1 FEXO0|0 TS AE2[X| WHO| HRELCt
AEE[X| ALY HEOA Cl0E &4S siE —’-‘— UACE =2 HIE 584,
U= 2EE|XIE MSELC

FQ.E FIF

m&"

40

i

ol

/.
2x $0.003 #1

1740| LTO-70{|lA] LTO-8 E|o|= GBE 0.003E2{9| XX H|E AEZ|X[ HPEE LTO Hlo|= E2t0|=
=2tolE 2 ojcjoi2 Yao|=&t uf Sa2A S 19

of B2 88 HiZ t5

33.9% 20,828 108,457

WW O[0! 2017'4 E5tE 20174 E351=
HPE StoreEver H|O|Z KZ“ LTO H|O|= O|C|0{S0] X&st &

¥ Ito.org/technology/Ito-generation-8

21 Assumes 2.5:1 compression ratio 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

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

51 Assuming 2.5:1 compression: LTO program press release
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HPE StoreEver Tape Backup: MSL Tape Library

e T T

HPE StoreEver MSL 1/8 Tape
Autoloader

HPE StoreEver MSL 2024

HPE StoreEver MSL 3040

HPE StoreEver MSL 6480

X|? Tape Drive

LTO-8 Ultrium 30750
LTO-7 Ultrium 15000
LTO-6 Ultrium 6250
LTO-5 Ultrium 3000

LTO-8 Ultrium 30750
LTO-7 Ultrium 15000
LTO-6 Ultrium 6250
LTO-5 Ultrium 3000

LTO-8 Ultrium 30750
LTO-7 Ultrium 15000
LTO-6 Ultrium 6250

LTO-8 Ultrium 30750
LTO-7 Ultrium 15000
LTO-6 Ultrium 6250
LTO-5 Ultrium 3000

Z|cH Drive 3=

3-21

6-42

FIEAIX] &R &

8ER

40-280 &2

80-560 &%

96TB (LTO-8, 8&%)
48TB (LTO-7,8 &2

288TB (LTO-8, 24 &%)
144TB (LTO-7,24 &3

3.36PB (LTO-8, 280 &)

6.72PB (LTO-8,560 &2)
3.36PB (LTO-7,560 &%

ors M 1.68PB (LTO-7,280 &%)
20TB (LTO-6,8 &%) 60TB (LTO-6, 24 &) 1.4PB (LTO-6, 560 &%)
700TB (LTO-6,280 &%)
12TB(LTO-5,8 £ 36TB (LTO-5, 24 &5 840TB (LTO-5, 560 &%)
ZcH=22F 240TB (LTO-8,8 &%) 720TB (LTO-8, 24 &%) 8.4PB (LTO-8,280 &) 16.8PB (LTO-8, 560 &2)
otx S
==
7,8 5% 7,26 &R . -7,280 &% . -7,560 &%
2.5:1) 120TB (LTO-7,8 &%) 360TB (LTO-7, 24 &) 4.2PB (LTO-7,280 &2 8.4PB (LTO-7,560 &%)
50TB (LTO-6,8 &%) 150TB (LTO-6, 24 &) 1.75PB (LTO-6, 280 &3 3.5PB (LTO-6,560 &%)
DEES
@ 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) 45.4TB/hr (with 42 LTO-8 drives)
22.5TB/hr (with 21 LTO-8 drives)
1.08TB/hr (with 1 LTO-7) 2.16TB/hr (with 2 LTO-7) 45.4TB/hr (with 42 LTO-7 drives)
=M 22.5TB/hr (with 21 LTO-7 drives)
0.57TB/hr (with 1 LTO-6) 1.15TB/hr (with 2 LTO-6) 24.2TB/hr (with 42 LTO-6 drives)
14TB/hr (with 21 LTO-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|of TS
s 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)
U= =
@D 0.5TB/hr (with 1 LTO-5 drives) 1TB/hr (with 2 LTO-5 drives) - 42TB/hr (with 42 LTO-5 drives)

SAE OlE{T0]A

8Gb Native Fibre Channel, 6 Gb/sec SAS

HPE LTO Tape

LTO-4

— Ultrium 1760 HH

- 1.6TB*
— 80MB/s

LTO-5

— Ultrium 3000 HH
— 3TB*

— 140MB/s

LTO-6

— Ultrium 6250 HH
— 6.25TB*

— 160MB/s

LTO-7

— Ultrium 15000 HH
—15TB*

— 300MB/s

LTO-8

— Ultrium 30750 HH
— 30TB*

— 300MB/s

Capacities shows compressed values (*2:1, **2.5:1)

Transfer rates show native values
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HPE SpectralLogic Tape Library H|=Z 7}0|=

HPE Spectralogic Tape Library E%!

EX11, 345

HPE T950, TFinity E|O|Z 20|22{2l= XIS3HE H|O|Z 7|2 SHAIS 4 Q= 2|19 M58 781 &ict
2HEIA|M X|Eok= E210|E, AZEQ 0| H 0|C|0{0l] 0|2= 2E &5 Si0] w0 USLICE

- HPE T950: 50 ~ 10,0207§2| LTO &% L 45 ~ 7,614742] TS11x0 222 XIZ5104, X/ 60PB (150P
REHE & QUALICH A|Cf 1207H2] Ealo|EE X106 129.6TB/h (324TB/h, €= ADQ| s HZst
(LTO-7 E210|E AF AD

- HPE TFinity: 50 ~ 53,460712] LTO 2% E& 45 ~ 40,6807H2] TS11x0 222 HIZ5}04, ZIci 800PB2| HIO|E{S XA 4 USLICE
2|TH 144712] E2J0|EE k51| LTO7 E2}0|ES 300MB/se| AS2 MZEt 4 UALICE

"'O
°° i
Hx-
=
Sl
o
=
]

o
iy

T %lﬁl-l Eh

- HPE T950: /T 120712] Eajo|2= k510 129.6TB/h (324TB/h, 24& ADS| MSS XIZst 4 USLICH (LTO-7 E2I0|E AR AD
- HPE TFinity: |t 144712] E2}0|2E ZH&H510] LTO-7 E210|2% 300MB/s2| M52 MIZ& 4 ULICt

. Sixj LSt a0 r;ono T 20| ul2t AER|X| B2 FII8 4 USLICH 107H2] LTO O|C|of EE= 9742] TS11x0 O|C|of B2 S22

Exn. 1712

HPE T9501} TFinity E0|I 20|=2{2]o] EMARE= A=) 9_PHMO|E}E % 741 7k ﬁ—g S=o) £1
M|z RELICEH A0 EFY = H|O|Z &R AIZE EHSS ANZi2
Time Between Failure)S S7tA|7 OHHAS StHSIHSL|CE

Ex3. DA
HPE T9502} TFinity= EXFEOl 158 ato|=az| M7S Saf M x| T7olM Of B HE UL SABH 4

QU= Erist AERIX| Lot 27t HAS MZEIICK E8 HPE T950 H0|Z 2fo|=aials S Al SR

ML T2 —

“MEP'2 ALBSI0] 748 FHERI| ChAl TeraPack® ZIEIO|LIS: ALSSI01 ZRAF RIZ0l HIH 20%0) A1%| B2 otg
4 et

S84, Fofut S

HPE T9501 TFinity EH|O|Z 2}0|E2{2|= LTO-6/LTO-7/LTO-8 EE= TS11x0 H|O|Z 7|&S X|5HH, ZHLISt
ATEQ0] U St=H0] THEL R} §2{6t0], 7|P 2| CIASt HIO|E ES 271E SFAIZ = UGLICL

E%5. =2 Hlo[F A=l

HPE T9502 TFinity= 0]0| E|0|=0f| ZIMEl HI0|E1E SSXOF SIQISt 4 Ql= QUZo| Must BE 7|52

=
HMZEIL|CE DIV (Data Integrity Verification) 7|52 2HAI3151H, G|0|Ef M7| H=0f| O|C|0f AEHE SOIE 4 QloH
LHZ=!l BlueScale Encryption2 A= HIO|E ES 7|52 MIZELICEH
- PreScan 7|52 SafiMe 2izie| HI0IZE HASI0] HI0|EIE 2SI HO|Zof| & 4 UA=X] el 4 UASLICL
- QuickScan 7|52 EHgO 2 HIO|JZE AZHSI0], ZHIE H|0[E|S] REYSE FA| eFLICL
- FullScan 7|52 H|o|= ZAHIZ ¢{0] E|o|=of O|C|0] 2F7} =X]| Sl |C.

g ZESh 52 $F0o| ¢ASst Hotg HIZSIEE, 71L HEo| Hots |fX|St HEEI0[H A0

"|”'
"t”

- 7243t el HlOJE] HOIHE BSE lsf 2
A&sHA| tixE 4 USLICE

- WORM DO|C|0{E X[ (LTO-6, LTO-7, LTO-8 AF2)5104, 2HF5HA| HIOIE] BZES HT MESH= HY Mo|= WHE MSELICh
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HPE SpectralLogic ZEE2|2

HPE T950

‘ il

HPE TFinity ExaScale

Z|c Elo|Z E210|2 4= (1/2 =00

120 (Full-Height)

144 (Full-Height)

celole /f¥

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

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

Z|oi Elo]= &% = (1/2 &0D

10,020 LTO 7, 614 TS11xx

53,460 LTO 40,680 TS11xx

Z|r 82 (2.5:1 LTO-8 U=)

300.6 PB (Using LTO-8 drives and media)

1.6 EB (Using LTO-8 drives and media)

E|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{mjo|A

8 Gb/s FC

8 Gb/s FC

Refer to Spectra Logic

Refer to Spectra Logic

Dual Robotics X|¢

=7t

ts
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Veeam Software

Always-On Enterprise™ &, 24.7.365 StA| 712488 |SX[6H0f o= 1ZHo| =F IHIE QIX| 51 MZ 7I2Ms
MBS Etict 2= of=2|AH01M L H|o|Efof| CHal 158 O|2te| RTPO™E F5I6HH 7Hatsh AEZ|X| 2 SR
7=2 228010 2H HI0[g] MIEI7L 7|™”e| AjZtE Hefstn Y32 S0/ X2 2 2E HIES I/ e = JIESE

=R

= 3 —_—
Veeam £ 7|5 A7H HPE+Veeam ZEZEZ|2
N Veeam+HPE Storage
< E élj Q (HPE 3PAR StoreServ and HPE Nimble Storage, HPE StoreOnce Systems)
DAET  GolE AMUx SR AS OO ESY MY Veeam+HPE Converged System
(Converged System 700 and HPE 3PAR StoreServ Storage)
Veeam+HPE Hyper-Converged (HPE SimpliVity)
e 23 - 158 0O|LHS| RTPO MIZ Veeam+HPE Server
- T8 0|0|X| B 0|& 5771K| 21 HAl2 E5t (HPE ProLiant Server and Alliance Model)

B =32 72
- OZ2I7H10144 2 TOJEfHOIA0l Ci3t Ofol 2

271 X|¥ (Table 27
VeeAM
Infergration
S} - HPE Storage SnapshotZ}2| 2t = (3PAR, Nimble)
NEES - Backup and Replication 7|2 X|Z _
(HPE StoreOnce 2! RMC ¢4 16 Central Site
- HPE StoreOnce Catalyst X|& = oo =
Hyper- Converged
= - — Converged System
xs3t - gied 31 =x| E Clo|E{ofl Chet XtS AS AIAE! EIXY veeam VeeAM
Has= - SureBackup (X}S B ZAZS), SureReplica Vot Reptcanen
(X% %xﬂag i Remote Office/Back Office oftSite/Archival
e ROBO -Site/Archival
_ HHOY = o 1) JHEE 5
B0l 21 0[EfS] SA| S RIY (EIAS 27 820 | = = . a
oy - Virtual LAB (HIAE H2 217 XISTLA) = = =9l W paten .
On-Demand Sandbox (1=l HO|EfS] &) ST
c]=] - Veeam ONE (7}A1518H7 2|ZEl Al @L|E{2l) yeeam  /
TN & - Veeam Maintenance Pack (7}AtsetZd 22|z eh L » DR Site

&

HPE AE2|X| AHAFO 2 K] OJ0[E! 27 X|¥
(HPE 3PAR StoreServ Storage & HPE Nimble Storage)

Low Rpo Snapshot Full VM (Array Based)

Restore D Guest Files
B

Exchange Items
&

o
222 SharePoint Items
Nimble Replicated Copies @)\

E(‘ID\ Active Directory Objects

HPE Nimble Storage

Restore §®\ SQL Server Database
R

ORACLE

Oracle Database
@

I

HPE Nimble Storage
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Commvault Software

HPE Complete Commvault
HPE Nimble StorageS HPE AEZ|X|

HH
o

AEE & U=F Ho1e 2 otL|2t

20iM Ql

IT
=SHED

LLO =x

AT EQ||0{= HPE StoreOnce Systems, HPE 3PAR StoreServ Storage,

b 2ISHA SAIE Al 2|09 0|8 25 3 H|0|F 22|
0+ O}L|2}, HPE Apollo2} HPE ProLiant% X|20| 7K5HLICt Ol= IT
XS MS

SE8YLC

S 2tAS5l HO|EIE HIZLA Xftte 2

5t QU&LICH HPE Complete Commvault AL EQ| 0=

=

HIO|E{7} Q= X0l 2EAIS0] T, ofZ2|A|0|4, HIO|EfH|O]A, StOlmHIO|M H SEREZ Y= HO|EIS2| 259}

22| 72|, 2n

———

Commvault £ 7|5 A0

SHojit - 3-Tier O}7 |Ellx]
ey [EIHE =7 OF7 |
SsteynE
Einle] - e AH OIS=t 718
oA -lolgf Y55t Ils
- AMBXF L HEH 2| VIS
- EAF oA
- Z2x7 DB x5 27
E42 )
S5k - Clfst S22 2 ofZ2(AH01M

HMelol SZHo2RE HS5I7| 5 3-2-1 Al

(3 12)

HPE 3PAR
snapshot
integration

HIolE] SARR 374, CHE

— RNOVH’Y
HewlettPackard Manager
Enterprise Central

HPE Nimble

Storage snapshot
integration

HPE Primary
Storage Snapshots

COMMVAULT @

2f|0jAet Z2HRE A0|Q] H|O[E| HE0| 7Hsti=S X|[EHE + USLIC

AMo| _ -
o; ™ - ot=QlI0f M2t Sl= EEMA HX| 74
TMT—O
a9 - 312 o= x|
HolM - A2
- 518 24
- 2o /Y 1S 25
- B4t HO|H 241 ¥ MX| I HHo|IE
S3io| ojc|ojof| 27H, L=ALO|E0f| 174
000

HPE StoreOnce

HPE StoreOnce Catalyst

HPE Cloud Bank Storage

Data protection best practice HPE StoreEver
© Have three copies of your data
©) store on two different media types

€ Keep one copy off-site
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File & Object Storage

- HPE Apollo 4000

- HPE Solutions for Qumulo
- HPE StoreEasy Storage

- HPE Solutions for Scality
- HPE Solutions for Weka

- HPE Solutions for CTERA




HPE Apollo 4000 A|2|= - AEZ|X| A{H]

&

Ol

SIEI0[EP BUMO S B7ISHHA TSt 7IKS0] HOIEIS ATsHA 018 2 S9I= MESH| $ist HotS DAk
UBLICE HEOIE] 24 S24 2 25| AE2IK| S2M AL 20| 254 HO[ES] ATt A=, TIPS Halsh| s
SEP M2 71852 OfE B3t JHs 7120l AR e SRBILICL Hoo[Ele] 7HIS SThaske SitofE
YIZCEO B S9 AT AIARO| HRBLIL,

o %

HPE Apollo 4200 At AEZ|X|= 2UMEHOI| Z|CH 547H2] SFFE 22t 7+s6HH Max 830TBZEX| Scale upO| 7HsELICE
HPE Apollo 4510 M AEE|X|[= 4UAHOY| Z|CH LFF6OIN7EX| 2% 7+s5HH Max 1080TB7EX| Scale upO| Z7Fs&ILICE
Apollo 4000 A|ARIZ ALZSIH PB 22 STt W2 6t E 0|EE HIZ e2XCe=2 Mol 0| HEE
S SIS 2o FR0l ZAS Hrt ASS LI 4 QUSLIC 5L 0[afet 0FHS MBI SAlol HolE ME{}
Ob Qli= B7H OfluiX] U Alzbol Hioke 3= Bt 4 ULt

O l

HPE Apollo 4200 Gen10 LFF A{H HPE Apollo 4200 Gen10 SFFA|{H HPE Apollo 4510 Gen10

o2 MM MEZ 1IMICH L 2M|CH Intel® Xeon® L2 M|A] Scalable Family 5000/4000/3000A[2|= EfXY
Z2MM 2 2
o2 MM 2 30| 8/10/12/14/16/18/20/22/24/26

Z|c ZEMA MS/7HA| 3.8GHz/38.50MB

Z|cH LHE Hi=a] 167l 2933MT/s HPE SmartMemory X|2 (X|CH 1TB)

E ug 2U 2 A 2U 2 A 4U B M

AEEX| R Z|CH 24 LFF 3 22171 SAS/SATA/SSD+ Z|tH 48 SFF gt 22|71 SAS/SATA/SSD+  Z|tH 60 LFF St E2{21 SAS/SATA/SSD+
4LLFFE=2SFF2M 2 SFF 2M (&He| =ato|= AH0|X]) 2 SFF 2M (Mol =210|2 #H|0|X])
(FHe| =2t0|E A0|X]

AER|X| 8F Z|cH 336TB (24+4 LFF 12TB HDD) Z|cH 768TB (48+2 SFF 15.3TB HDD) Z|cH 720TB (60 SFF 12TB HDD)

AER|X| ZIEER Flexible Smart Array P840ar &! Dynamic Smart Array B140i, HPE Flexible Smart Array
L= Smart HBA ZIEER] M

HEZ 2x1Gb 0|4l +FlexibleLOM 2! PCle SM 2x 1Gb O|{4ll+FlexibleLOM 2! PCle SM 2 x 1Gb O|{4ll+FlexibleLOM Z! PCle SM

S ER Z|tH 5742 PCle &2 +FlexibleLOM X| ¥ Z|CH 57H2] PCle £&+FlexibleLOM X|& Z|CH 37H2] PCle £&+FlexibleLOM X|¥

el =7 HPE iLO 4, HPE Advanced Power Manager, HPE Insight Cluster Management Utility

e 33 R |8 Z[CH 271e] T 2 AR, 800W L 1,600W Flex £, 3t Z2{1 2Alo| 0|F51E 2|t 47H2] MY =2 AHX|, soow L
MY =2 &x| 1,600W Flex 2%, 3 Z2{71 gHAl9]

T HJIH

Bal

olzeE M S5 ¥
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HPE Solutions for Qumulo

=

mY 39

AE2|x| HE 7j0lE

oty AEZ|X| OF7 [Bixi= 20 Hofl HEE 7|s2 oM =5

* Qumulo

Sol= HI0|EE 58X e = H2[6t7[ol= eIt

AES
QI&LIC}H HPE Solutions for Qumulo= 7|&2| ot A|ABIO| 2X|Z SHAsH ZI-St Scale-Out OF7 [EIXE 71X NASE2
S 52| FAlst MY SES M5, a1 TVIE Ylote AEZ|X|ILICY
515 X e ) A 5
=3 Holef HISE HlolEf ﬁ;ﬁi_@ Alj: 2 oiwm o S—L(Z; o
SPSEIRA =ASHT JELICE 0|7t E85t=
7178 AlAFTO|E] 0|F= ARl OstA! Hal olg Fame, X2 éoH t
HlolE] ER= S g0t AR ClOJE], 10T 7[gte] M HO[E S HF-20] HIE
o8 Mz clolE HIAIX], A40[C|o| S ClO|E{LICE 7|& C[MEZ| &2 NAS AEEIIIE
|7 tiol& =Z&ok= HIYY HI0|HE &2XC 2 XMelst7 = StA7t
UELICE M2t &= NAS AEZ|X|= 7|&L| H|g2X0!
2| e o8 THPE R 2 Cl2llEa] TS RIS CHR2EO) Moy Cht 22|
U OI=0| 2|5t SEXOI XEUAIS XIU5HOF BHLICH
SHA|Zt S4ESH= Legacy IiY A|AEIZ CHREEFO|
AEZX| SAN AEZ|X| NAS AEZ|X| 204 AMof| 7jgt=l ofl AE2|X| OF7 |EIKE 7HK |

Scale-Out NAS AE2|X]| -

o= LI 4R S L2 &84 ARZ|X]

AAEO| et

A Alcholl=

HPE Solutions for Qumulo

Qumulo= 7|& Legacy It A|AHIO| XIS JHMSH XIS Scale-Out NAS AE2Z|X|QL|Ct,

p{=PN=3=n]

U= File Storage2| 7
SIXHRIE ZEXQ| Datal| 712 2E &

163 Zettabytes

Z2= 2005 0]%of 2
HAEL-ll:l'.

SO0 =il

SIS

WAFL GPFS Lustre

ZFS

© ©© © ®

‘I 44 Zettabytes

OneFs

----0---------0

O—"

1994 2000

2005 2015 2020 2025

* Qumulo

Scales to

Million Trillion Files

Legacy Modern

Tree Walk (Directory £X) Tree walk (Directory T2X) H{H| — AIA|Z} Machine Intelligence

7X|= Data ESHHA]

File, RAID H}AIQ| |O|E| S HIAl Block Base2| S 8%{0|11 i} Rebuild A|Z}S

Scale-Outo]| HE5IX| U= H|0|E| 22F (MPB), = MZ Ji trelo| m! JH4: x|

1], 6il=0| H2|5HA| =lojof 2t

HES2F ohed 2|7} o

L7} 2 Data Xz 1Al

SHI7F B2

HlolE] ME mIFILIE

59



2016HE 20| £|=2 (jRA=ZIEY 0|22 22!

LEADERS . Gartner’s peer insight 4.9% 15 (DA} 4.3% NA} 4.6%)
« Gartner’s peer insight 100% M= £& HIZ (DAL 72%, NAL 80%)

Dell EMC
([ ]

IBM

Cloudian® @

Hitachi Vantara @
Western Dogital @

[ J
@ Huawei PP pyre Storage

Inspur @® Caringo PY

SwiftStack
SUSE

ABILITY TO EXECUTE —

Qumulo [RleIFLWNGSIS VISIONARIES

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

HPE Qumulo Worldwide best Scale Out T} AEZ|X|

All NVMe NEW
& 336TB 192TB 90TB 36TB 34TB 145TB
74 EEE‘I CPU 1 x Inte Xeon 2 xInte Xeon 10- 1 xIntel Xeon 10- 1 x Intel Xeon 10- | 1 x AMD EPYC 24 1 x AMD EPYC 24
=== 10core 2.2GHz core 2.2GHz core 2.2GHz core 2.2GHz cores 2.8Ghz cores 2.8Ghz
Cache Memory 128GB 128GB 64GB 64GB 128GB 128GB
SSD Cache 4x1.92TBSSD 6x0.96TBSSD 3x0.96TBSSD 3 x 480GB SSD 7x3.84TB NVMe + 19x7.68T8 NVMe
Booft Drive + Boot Drive
24 x14TB7.2K
HDDs 24 x8TB7.2KHDD 9x10TB7.2KHDD 9 x 4TB 7.2K HDD N/A N/A
HDD
Network 10/25Gb 2-port 100Gb 2-port 10/25Gb 2-port 10/25Gb 2-port 100Gb 2-port 100Gb 2-port
Management iLO5 1Gb-T Management Port iLO5 1Gb-T Management Port
L

Powe.r and Redundant PSU, 10 Fans b Redundant PSU, 6 Fans
Cooling ‘ﬁ“_

Form Factor 2U rack mount 1U rack mount

60



HPE Solutions for Qumulo E%H

HPE Solutions for Qumulo T} A|AEIo] EXIX

Scale

S 2Oal0|Aet Z2IRE SHZ0|A 4~ U Petabyte & £~ & 7 H{Q| OiUS SHHO2 2F 7HSSt Scale-Out
o AEZ|X|
Performance

P Flash-First Architecture.
MNsit 272 XIXHRHEZ Control 7+s 6tH, 2= File TypeS X

Analytics
QIS Mt g10] Storage HHR{0f|lA{e] ZIZX0| 1 MIZ3}

>

ria
>
>
N
HI
1z
pl=
0F
1o
|:|\.I
A
N
or

Cost Efficient

EX} | Z|19| HIE §8ME J}Z! File Storage

(@]

Easy to Use
E Enterprise0i| Mgkt Z[2x{o|1 MZ2 Ul 2 API, SLACK Toolg S5t

x|
247 2|10| ZEXIS 717 HM2fol AEEQl X8

HE Hg ¥

71E oY AE2|X|= Oof2het 2 tHEHS| 2 mYS Mot #2[sh7 (o= *E.%PII SLCh

oo

HPE Solutions for Qumulo= 0|2 %= MZ2 74| oty AE2|X|L|CE

O|0|x| 7+E/XE Commercial loT

X[& 0[O|X] GIS (RI2|HEAALD, A) ADAS (xt2=8l/3= x), loT Sensor
QA& E, LIDAR Data (Splunk), DFS

=2 , : N
ZEEHPO) of & B3t & OJ3t 917

Enterprise File Storage

Simulation, Modelling, HPC, Active TSHEICCTV, HiC| 2, HAEA 2S7A $101FE 0[0|X|, RMA 24 User Directory, Archives, D2D

Datasets Backup, ZIALECM (BMEYsh

Al & Machine Learning Media &Entertainment

Modelling, Simulations, Active VFX, Rendering, Editing, Motion
Archives, Data Lake for Al Animating, Animation, Transcoding
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Scale

2main|AQ 2L
E SM A M50 20| MXo=Z ZII5H= Scale-Out M AEZ|X|QILICE

Qumulo Core 2.1.7 | Signed in as

Friday, December 16, 2016
- TBBeA

Integrated Analytics Thougs BR AW 10PS: Fie B BW erscora B8R W

46.9TB / 97.8%

e 11 Billion files in a single file system!

10.20.217.220

/
/FILEB

2Z2t0|A/Z2RE 249| Petabyte Scaledl Mglst 017 |EX

Limitations

«SMB Directory Name: 260 Char.

«NFS Directory Name: 32,760 Char.
oFile Name: 255 (protocol limited) Char.
oFile in a Directory: 4.25 Billion

*File Size: 9 Exabyte

«Number of Files: 18 Quintillion (10*®)

SHA0|IA 4~ BH Petabyte & 4= = 7H THR(Q| milE SO =
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Performance
Flash-First ArchitectureE X|&sot= et A
SE File Type2 X|&EFLICE

o AEZ|X| UM 71 22 4K EF AOIZE 7[HIe=2
Msot 272 XISAKHE Control 7H531H, 2E OHY ERRIS XISt Ct
ESH SSDOIA 2E 108 X2|SH22 Hybrid0|X|2F AFAZ MsS Wlsh=

AEZ|X|LCE
IP Network

l Linear Scalability

10/40GB Ethernet (Capacity+Performance)

| | |

- BESH

Apollo 4200

[ [« 4K 4K |4k asFs |
i : 3 2
Il High Performance Tier SSD Cache  ALL Writes and HOT Reads ]
| EEDERIEE -- voo m
Il Block Layer Protection ‘
HPE Apollo 4200 Server

* Al 7|HEo] QIHR|HE 2R M FHA| °*.T'_E|’.:.‘§ Soll ds2 Mg
SAHRI FHA| 22| TS Soll &2 SIEES FAIRUCL
2500

M 2016
M 2019

SS read MS read (per node) SS write  MS write (per node)

NFC read latency

0.00 SMB read latency

0.0

4/1/2018 7/1/2018 10/1/2018 1/1/2019

Qumulo File Fabric Software

+ HDDO{|A{ SDDZ9] Intelligent Promotion

« AlZto| X 22 Latency?}t HH SO

+ Sequential Access: SSD & Read Performance (98% 10 from SSD)

+ LEPHQI NAS StorageOllA 7H F|ofet R 20|UE 2 HIEY Fileol= ZES 71

AEEXZ H52

} 2742 XIAHE Control 7Fs5HH,

+ Tree Walk7} Si= 24t I A|AR 7|9H0] H| AIS 71X OiY AEZ|X|2
A S2{AEOA T2 Name SpaceS ARREILICY

REST Web-Based
-
' ' V ' ' ' ' '

Single Name Space (Whole Cluster)

Data services Continuous Replication, Snapshots, Quotas

-
1)
£
s Qumulo DB: Real-Time Queries and Aggregation of Metadata (No Tree Walks)
ﬁ Multi-Protocol Permissions/Identity
a Qumulo file system
g Massively scalable, Large and Small File Efficiency
3
~
a
Qumulo Scalable Block Protected Virtual Global Erasure Codin Flash First Write,
Store (SBS) Blocks Transactions 9 Predictive Read, Cache

Intelligent Block Stores Located on Nodes of the Cluster

- Zalojo1E 47} BOMRIHatE 4450] H5| BEES Wl o
el AE2IRIRLCY,

GB/s

[ Write Speed
. Read Speed

4 Node with 160
test clients

4 Node with 40
test clients

Single Node with
1 test client

SPEC SFS® 2008 is 4,870
per node

Speed is linear no matter
the number of test clients

All test run using Qumulo
Core 2.6.4 over NFSv3

63



Analytics
2 At g10| Storage T

IOl AQ] ZlEbM0| T MESHEl AA|ZE

—

HI

A 9l 8= K| 7Ks

- Understanding Your Performance (Dashboard)
— Sh=0|| Cluster AEf7} Ofotz|= =Imtx0

= XAl Dashboard

PO Jopvrientl  nbpln) A

P HEZ M Bl XISH 20

at 22| 71s  FM HEE AN Bl XISEe! 240t 22| 715
- Capacity 241} & Trend mfef - Cj™9= 2o 51540} Directory # &2 M|5 (Quota) AfEf
Capacity Analysis Capacity Trends Throughput Distribution Directory-Based Capacity Quotas

2nii} 2 ST M U]

= ’ EE" Dafa7 o“n Ufao
5t2| DirectoryOfl 07| LFH0{ S e
MO{X|T QU=X]?

File SystemLHO{| A CHH=0|
File System0i] MO{X|[=X]? O 24 2|1 9

DirecTory E QuotaZ}
hxp

Zoiz M= Hapt AR SeX|?

Directory 7i=, File 714~ :LEl
st=0f 2

Performance A 220}
QUELICE
ZAM HEE AN El= XS

21 Mt 22| 715  EM HEE AN El= X[SHRI EA 2| 7l
- Cluster &5 (Resource A2) M1} Client & Ms2M - Snapshot AEHQ} Replication AEf 2A1
Performance Analysis Client Performance

Smarter File System Snapshots

Asynchronous Data Replication

7 FileO| €0} ResourceS As0| L& 1, o File =2
ARSI UY=X?

2o
=
Directory?} Access S2IX[?

ot 22 Snapshot0| K|

A
Directory =%

ERE=RR
X 2 24

2 7ol Exl=0] ExHsiH
Aot =x| SLUX?
2 2H| oHeo|

Snapshot2 &Z{&0

S =7IMo 2 2| AtK| 2! 0|=35}=! Cluster2
SNt 7ks =LIC




Cost Efficient

Xt tie| 21

- IOt Il Ato|of CHE Write HIAE Z
Ef 2R ci|

Qumulo Storage=

High Efficiency

—

ol HIE

(=)
3Us

2802

Low Efficiency

22 i 37(off A glol
ARZELEL.

2242 7% File Storage

7t St
st

B g L= 1= Tw ] ==} Hol| 22|

e g2

=%

SUE MSELC

S|

-1PB &g A Qumulo: 84%
67%, E|A 25%2t9| 712

Qumulo, 1PB raw

847 usable

ZSIR|DE AN

NAL 1PB raw
63%usable

Roumo o 4o TB

Zyny

33.2TB

Easy to Use

Enterprise0f| &
ESESESEIDNGC!

{5151 ZIkEQ|

—THL ="

M2

« REST-API/Command Line Interface

Qumulo REST-API
« CLI/API Tool M=

- GUIZ100% 22 7ls2
- TabOllM 2E 7|52| REST-API 0|2

2 MS

2! Syntax 3|

Ul & API, SLACK ToolZ S5t

L Prop... B Prop..| X FS Metadata (SSD): 1.8%, 18TB Hot Spare: 1.25%, 12.5TB
Virtual Hot Spare: 2%, 20T8
General | Customize Generl | Customize RAID-DP: 12.5% 12278
I 29,515,930 Fles, 119,018 Folders i 29,515,928 Fles, 119,018 Folders C ErEn R G D T RS, D
Type: Allof type File folder Type: Al of type File folder
Location Alin Location:  Allin P Free Space: 11078
Size: 5.3378 (10,255, 335,203,060 by tes) Size: 9.3378 (10,265,334, 363,380 bytes)
[siecondisk: e.4978 (10,438,315, 596,096 bytes) | [size ondisk:33.278 (36,605,397,875, 200 bytes) |
aAttrbutes  [JRead-only Atgibutes  []Read-only
[ridden [ridden
Dlarchive Clarchive
Al 1PB raw DA}, 1PB raw
25%usable 67% usable
Alllarge files >2MB
File System Inodes: 1% 10T8 T Inudes L1078
_ -
wize on Disk 3 Size onDisk

Per File Data Profection N+2
Gx mirror):
50% 50078

| 2|29 HHXIE 718 HE7H2

&

EX I

=o

« Qumulo §X|E4 AHIA

qumulocare #eustomer

©oe(a ewno: é
Monday, Apilth
& o Rcher fa to hesr Qumul can handiethe nsane e counts-—ve'e sl migrating but
o of othr soltons weve sed o tesed have keeed over at 200 milon r 50

11 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

w— Nathan Barry 654 AM
W& are there plans
instead of just realtime?

IE per client, with history

Ben Hayes 715 4
78 @Nathan Barry | can't answer the ‘are there plans’ part of your question, but they do provide

10 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/povwer-tools it provided me cxactly
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 7

Qumulo RX|E4 AMH|A EX
« 70 ZA| DZHARH Private Channel A4
+ JHEstE| 1 FZHEQI WS 25t MET} A
o0 1740| st HEXtolA 21 ZiEo| 7ts

« No Tiers: L1, L2, L3 S30]| gL
|E = ok 15 JHLUXY/AX|LI017F 24X7 Eolf 2t X|2

I|=sl

- TZHAE S|AEZ]
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HPE StoreEasy Storage

HPE NAS Storage/NAS 72 & EZ!
UHHHOI SAN £2M2 022t 20| F 7HX| ™HElZ NS ELICH AEZ|X|E DAS Ao 2 HZSIH MSEl=

=T 1

Appliance (Zx{|&) 221, SAN HAlo2 HAZSIH MST= Gateway ZH0| USLICH

0|

= DAS 49| Appliance 2% SAN FA9| Gateway 2
Crenr” Gew I Gen I S - [t [ - [ iy
=== ((F5) === (Nf5) == NFS) S === (OFS) &= (NFS) &= (NFf5) o—==
il 1l 1l i il i I [ pom
il Mol A \ \
LK) T
‘ 1
T4
Blocks 10 ‘%
[ sansioage ]
g od StoreEasy 1460/1560/1660/1860 StoreEasy 3850/3850 Gateway Blade Storage
o Cfol Le2 IME QXS ZE (Entry NAS) + 1 ~8nodes 2ZA (Z|CHf 64, Active/Active 7151)
+ LiE CA3 = JBOD 37/ AERIXIE S8 &Y M3 « SAN 7|Hto] AER|X|ee]| Fs K|
+ B4R U 2|RE SHE0l IT ¢l ot Mu|A £2H02 Mt « AR E= Workgroup £ RR0{ASE] Enterprise IT EZ2| JL7IX|
« Provision Storage Wizard & o Mu|A SRH0=2 Mgt
Ez « Windows Storage Server 2016 Standard Edition Efx « Windows Storage Server 2012 R2 Standard Edition or 2016 Efx}f

« 071288 2|5t MS Cluster Server 2t0|MA HZ

- Cl3at 22 87 2240 st S8t
« MSiSCSI Software Target M2

EC T

« MS iSCSI Software Target &Ml& (SCSI 2AZEY|0{)
« HPE Aufonomy LiveVault M K2 (Z2t2£ e - ¥ Ha| 7is g4t 2 SEHE HlojE AEZ|X| 22|

. 22 7|4to| Mlo|Ef SEMA 7|5 ME
« DFS-R (Replication) 7|5 HlZ

Window?7 [2tQ] NAS, HPE StoreEasy AEEZ|X| A|2|=&= FileQ| EZ1 20| Est=l AEZ|X|
0|0] Ms2| S4-Au} ot M0o| IS = HPE ProLiant Server 7|2F29| NAS Storage= ZtHst 22| Mut 2 AME|MS

Ho
MiSEct.

o=

All run the Windows Storage Server 2016 Standard Edition

60% gz szt ‘ 1.5x 45 st ‘ LX Falsh 88 45 ‘ 2X M2z

Getting Started

jem=mnd 2@ JEECEESC

StoreEasy 1460 StoreEasy 1660

StoreEasy 3850 2|0|=

StoreEasy 1560 StoreEasy 1860

S48 20| 02 U XA} S 22| AEZato|=

Why HPE StoreEasy Storage?
+ CAL (Client Access License) 2SI 2 AI2 7Fs 2A|SH 22{0|HE MM|A ZHO|MAT ZEIE|0] HIES S &~ USLICH

- BEH7| 7JiSOR AT 8BS SBHOE AIS JHs SUsH S200jE= SIS MIBloRM FBXOR 8YS AIRY 4 U

ocoo=
BHYSO P HZ5E| 412 NAS Storage?| S B3 4 QgL

1
'_IT|_

SHAISHH|0|E| ES 7|S HPE StoreEasy AEZ|X|= ARRXI7| OIUS RZ AMK[GHHLE £2™5HH2HE Volume Shadow Copy 7 1S9 2
CIOIHE HIZ S7E 4= JUGLICL 01 Sal S+7HK| del= AlZtE H=e 4 UsLch
malstn ZHEHSt 2| 7|5 Window 7 [BIO2 M2 J1SS HHRX| S20L= A E2[X7t £ ZEle 4~ US BE Z&ka} #2(7t

ZICHEtLICE S Ao R 2|7t JHsSH | W0l OBk FoHol = MESHA| CHME o~ USLICE

L, =7

ok
n)
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HPE StoreEasy Storage EXH

Optimized Efficient

- HW2t OS7HAREO]| eE|0] He 71 E2R - o= MO SA| T User X|A

- 1 T+ ! Provisioning £8 S8 Z1& 74 - N|AH! S5k o= Sub-File Z2 |7 X|2

- HH, 45, S ZLEE (50 ~ 60% B2 =ZhH

- HPE StoreEasy Storage DashboardE £t 22| - O{C|MEX]| Enterprisex File Sync 2! Share X|&

:|I:I[| S\

Secure Highly Available

- Built-In 253}t 7| X|# (Data at rest and in Flight) - HPE Active Health System2 S8t X|&X01 AlEH 2 LIEZ!
- TEE 2 Ao - IFY A|AEO]| CHEt 22121 Self-Healing S+ 715 X

- iCAS AZEQ0{E E6t SEC-Grade &%= (Optional) - Double-Take AZEQ0E E5t O|0|E| £2X| 2

DR £&M XIS (Optional)

N
i -

HPE StoreEasy Storage:= ProLiant Gen10 A{t{ 7|EtO 2 MAOIA] 7}E QHXEH HE AMHE TZHO| H|0|EE ES5t SHSH|
OHEZ|AHI0|MS XESI0 ECt fictr Ha st AEZ|XIE 724t o =2 M| =IRELICE

YAl E= NASQI WSS 20165 Genl0 HFE S3Z0i| EixY

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

- MS Cluster AH|A &2 M EfxY

- £ 78| E=X7 £F4 XY

- DFS-R (Replication) 7| Z|CH 100TB X[

- Ho|8 Y=t 7= v+

7l 2|no| EZHE AER|X| E& 23| &
- YAE M=sk= MH[A X|# XA
ProLiant & - SHAlE| E5}
Zay= RHEN 22| 2& XA

-G10 7|dte| M= =3 (StoreEasy MC)

A

-iLO5 &7 Ba| 7|5 A - HPE StoreEasy Storage
Dashboard

- AER|X| HE X[ .
HPE x| &= XA - Mk AH|A X2 R[]

HPE StoreEasy NAS Storage Systems




HPE StoreEasy Storage 2}21¢d

StoreEasy 1860 Storage StoreEasy 1660 Storage
BASE (OTB) 9.6TB 14.4TB BASE (OTB) 16TB 32TB 64TB
Hs oY Hs o WS o ws o Hs oY
12749
24719 8x1.2TB 8x1.8TB o A 8x2TB 8x4TB 8x8TB
oo (7)2 83 SN RE SR
= oSS LEER 12G 10krpm 12G 10krpm o5t 12G 7.2krpm 12G 7.2krpm 12G 7.2krpm
st SAS SFF SAS SFF -:;(Iﬂ_l SAS LFF SAS LFF SAS LFF
0| A ClA= 7|2 712 &= “*;rl EI N 7|12 712 712
M 7ks 16710 @B&R  167H9| 2B&R e wfel 2E&R  wie 2FaR Wi 2ZaR
—= o
Internal
287H2] 2.5” SFF &2 167H9] 3.5" LFF &%
Disk Slot 4= el == el ==
Ee Internal 67.2TB (2.4TBx28) 192TB (12TBx16)
8 External X[t &2 7Hs C|AS/R2F2 Optional Smart Array CardOf| [}2} CHE
i Intel® Xeon®Silver 4112 (2.6GHz/4-core/85W)
Intel® Xeon®Silver 4112 (2.6GHz/4-core/85W)
Processor Intel® Xeon®Bronze 3104 (1.7GHz/6-core/85W)
Intel® Xeon®Bronze 3104 (1.7GHz/6-core/85W) .
2nd processor optional
Memory 16GB/Z|] 2452 16GB/X|CH 2452
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)
ontroller
12G SAS Modular Controller 12G SAS Modular Controller
NIC Port 3= 4 4
X|& RAID 0,1,5, 6,10, 50, 60,1 ADM, 10 ADM 0,1,5,6,10,50, 60,1 ADM, 10 ADM
ILO iLO5 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

StoreEasy 1560 Storage

StoreEasy 1460 Storage

8TB SATA HE 2

16TB SATA HHE &l

8TB SATA HHE 2l

16TB SATA HHE 2&

32TB SATA HHE 29!

=4 (712 88)

4x2TB 7.2krpm

4x2TB 7.2krpm

4x2TB 7.2krpm

4x4TB 7.2krpm

4x8TB 7.2krpm

SATA LFF SATA LFF 512e SATA LFF 512e SATA LFF 512e SATA LFF 512e
7l wa 7l wA 7l A 7l wA 7\ A
Internal Disk 4719| LFF &2 (7|5
n: ol LFF S% 12 47Ho| LFF 2%
Slot 4IHO| LFF &2 7t ks
Internal 64TB (4x12TB) 32TB (4x8TB)
Z} 8
at D3610/3710/6020 Expansion
o External - = L o . =
(X|cH &= 7Hs C|A T /222 Optional Smart Array Card0f| 2} CIE)
Processor Intel® Xeon® Bronze 3104 (1.7GHz/6-core/185W)
Memory 8GB/Z|L 62 8GB/X|CH 2452

HPE Smart Array P408i-p SR Gen10 (8 Internal Lanes/2GB

Storage Controller

Cache)
12G SAS Modular Controlle

r

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

12G SAS Modular Controller

NIC Port 3= 2 4
X|2 RAID 0,1,5,6,10, 50, 60, 1ADM, 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 Scality

. . -+
HPE Object Storage Scality ::::’I SCALITY
Art of Scale QEHME AERX| M2 &8 &H|7t EelLch QBEME AEL|X|= P 50| SRS
U2 8™ AERX| & WH/0ptold B2 FE &80| ZUSLICEL SHXIZH HPE RQENE AEZ|X|=
QHME AEZ|X[Q| 2|9 1 HEES i1 Edge to CloudZ &f6t= GHAOIM DiR S8 2ets & FHIE
St UELICE O 04 QEAA 7|dle] QEME AEZ|X| IR0 TMGHA QI glT, O oA QEANE
AEZXIE Optold 820t &85t EHeE giELICh

HPE QEME AEZ|X| Scality= 71& WY, OO & 2Xt AEZ|X| == =2 ME2 &5 Edge, Al/
ML, 17t2 145 Edge Application0ll £&H=l Cloud Native Architecture0| ZSt= ZIZSt Cloud Native
QEME AEZ|X|L|CY,

>

Managing File and Object Data From Cloud-to-Core-to-Edge
Sustainable by Design with Adaptive Enterprise Data Management

» NAS, Object £ « Cloud native AEZ[X|

« S3 Object0l| E3}

O

Scale-Out File and

Object Storage

Hybrid-Cloud Ready
for Enterprises
and Cloud-Service

Providers

Scality &

« Strectched, Replicated

« 200TBEE] A|Z

o E|A 379 = £E
Azt

« XDMZ E35t Cloud E&¢
= MIEIH|OE ZAY

o 14x9 7t28 BX

+ 20094 L

ARTESCA

Lightweight, Cloud-
Native Object Storage
For Core-to-Edge

Applications on
Kubernetes

« Z|A 50TBEE] AR

o XA 17l9| LLE HE
INES

« H/W, VM,K8s0l| AIX|

e Cloud £g} 2! HE}

HIO|E] ZA E5t

o1 od

« 20214 &8

Simplicity

High Performance
Object Storage

Art of Scale

=072

Multi-Cloud
Data Management S8}

et == AR, &S, HIolEQ] E2, 2LEE of 7He

=z
<
<
]
]
ro

99.99999999999% Li+ & 100% 7+E4 H=2| XHsh

HE| AIO|E 22| 7t

S22 H|ojEe] £33

229l 7is 7= B

High Throughput, Low Latency

I

T Aa2M 90|

7| A% 0|0|E{2] Core £ CloudZ £X| £ Ci|0|E




HPE Solutions for Scality HIE 2}2I¢d

Art of Scale
All-NVMe/Flash HYBRID OPTIMIZED
Scalable
All-NVMe scalable
All-NVMe . performance and Bulk capacity
. performance and Bulk capacity i . .
cluster-in-box . capacity hybrid hybrid flash
capacity
flash
| 3
- _ _ i &
2 g
Apollo n2600 DL325 Gen10 Apollo 4200 SFF Apollo 4200 LFF Apollo 4510 LFF
XL220n Gen10 Plus Plusl Node Artesca 1 Node Artesca 1 Node Artesca 1 Node Artesca
1 Chassis (4 nodes) 221 TB usable 294 TB usable 345 TB usable 864 TB usable
Artesca 3 Nodes Artesca 3 Nodes RINGS8 or 3 Nodes RINGS8 or 3 Nodes RINGS8 or
180 TB usable 487 TB usable Artesca Artesca Artesca
650 TB usable 908 TB usable 2342 TB usable

Supported with RING8

Supported with Artesca

S eIS0| ARE ClAot Medto| ofEalFHIo0IM
CLOUD & EDGE STORAGE BIG DATA STORAGE

@aspera  cfera ~ ® luddlnk  EnNasuni cloudera & clasic iRODS MAPR

i®. ... 0OX panfura splunk> \WEKA.i0 [OMERE | VERTICA

ow r‘v" Loﬁ'd

’; synchronoss & zimbra

DATA ARCHIVE BACKUP TARGET

+mever  QFLIR  Genefec actifio ApvpO Bl ctera

AnIBM- Company

@@ infiniteio i'[emh‘y.=. @ milestone NICE commvaur @ DULLEMC LRES sy mongo

NUXEQ opentext" Quantum VERINT n..m Spectrum Protect ORACLE" D B
N varonis  VERITAS VERITAS 423 rubrik VeeAMm TRILI

M&E CONTENT MANAGEMENT MEDICAL IMAGING ARCHIVE

aneviaX @aspera aws(@elemental AGFA 9  Coresream CHANGE  FustriLm
HealthCare

wospess CANTEMO  ©Catbv  [XIDOLBY
@ GE Healthcare HYL%I,}QZ iIlSpirEta PHILIPS

Healthcare

oem.  edgeware! ‘.D

- /\
te&lal morporation SEEEQ vis b ion

', Synamedia
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HPE Solutions for Weka

Weka IO21? \ N\ WEKA

WekaFS= GPUE &&st= Z1dds OiZ2IA01440] 7iX|1 U= AER|X| 2XIE shZst| Hlsh 7HLE o
A|ABRIILICE AI/ML, Financial Services, Life Sciences, data analytics2t 20| Z18s0| Zest HZ20| 71&

At 2 Il AJAR AHUOIR DIUAEZ|X| CHH| 108K 02| Ms HME SHHA TBOIA EB7IX| &
O| 7tset A R 1Es TE Tier0 TIY A|ARS MIRILICE ESF Object Storage@! Scality2t Tiering
2 MISolto] BHIMS S 2 ELICE

—|

() TF spunk- Gsas & = T F |x

POSIX Client, GPU Direct,

Compute/GPU Servers .
NFS, SMB, Object/ S3
Unified
namespace
WekaFS
€ ? en NVMe High Performance Tier Hot Tier
HPE ProLiant Server

I.ol MﬁEﬂ
o T1MS WEKA 10 stack
« Fastest Fabric 7|&
« HE}SO[O[E] 24 2]
« ZICESH 2ha|

« NvidiaZ} 2I=st GPU
Direct storage

Object Storage (Scality) Cold Tier
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10

M

2|8t GPU Direct Storage 7|&

GPU Direct Storage= I4s GPURL AEZ|XIS X1 HZASILICE MI2IA 7|2 AEE|X| HESIAO| 21010]
T|= CPULR} DRAMZ S5t HI|0|E{0l| 0|S = sli&st GPUL| &&= skt o~ JUSLICH
GDSE Sttt 23}
Server Server
DRAM CPU 1. 85 7#M (Throughput & IOPS)
2.4 CiQfet ofE2(A|o]Mof cPu/m=22| XM E&

NVMe
Storage

3.ESG: M= & &=

Throughput BMT Zia}
_'g skt BLOCKS
3 & FILES.
= 8,000
5 HOME BLOCK FILE OBJECT DISK TAPE FLASH NVME SCM HC COMPOSABLE
‘qc-; 6,000
- publc Goud | Uncategoria
U .
o Weka beats DDN, Supermicro Optane
= .
A 2,000 . and Dell EMC PowerScale in stacks of
. —— STAC benchmarks
\\N Local NVMe Flash All-Flash NAS By et Moot 00
18s HPC, AI/MLZ 2|8t HPE 212} Deployment Overview
©. | E===mpp ESSERYP e Apollo 6500 HPE DL360/DL380 il K-
[aeeT] (a0 ] [ [a%e] [ ] [#P] [#e] [Aee] [P ] [ae] [Ae] [#eT] [aeP] [#e] [aee] Eajesal [#e] [aee] [ [#ee] Eajesa) e [are] [aeeT] [aep ]
E = . . . . . (== T W Ll [ ] [ ] B
=] a a a a a a a =] a a a a a
Ethernet or Weka 10
InfiniBand Network SRR | EEEE EE T HPI; DL325 or 380
Data Lake S3
HPE APOLLO 4200
Bl
s " ;
k:: SCALITY T Public
Unified Namespace B
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Built for the Cloud é Shared Storage Architecture
—2°

% HPEAH7[2t2] On-premise =o° Ot OHEZ|AH|0[MO|E &= ulUA

31240|= Cloud EH40|= AfC0| HO|AE XS5 37 AMAS

=% 7kseiLct MSELct,
Q Optimized for NVMe o— Multi-Protocol Ready
< =
o s 0 Z|ci Ms, Z|A Latency= IGHA = 2lsA, ’I=2 Native POSIXZ
NVMeOl| Z[Z3t=|0] USLICE HIO|E HZS otAl 4= USLICE

E_ Built-Indurability Advanced Security
-ﬂ =AtHo|E 23 7|&2 Sal ol 2 #et Mo ! AS3HE Sl

0lH 7S 2E5IHH Public Cif=2| CIO|EE ESgiLct

Cloud, Object StorageZ 42
3 HE 7S KIFSLIC

JOZHAL| - Al/ML

S0| H7IXF HIZ=AL

HF 20} | Deep Learning for Autonomous Vehicle (Autopilot)

« 2302k AlZt0]| Z2l= Epoch run
. 27 []AT B2)0| ofz42
« ClO|E| B7t0f| E NFS &5 &4

e Hot & cold data ZZ|Q| ofzi=2

N * Weka Solution (20173 =2)
84
e Three training clusters overall 6PB flash & 27PB object storage
oS} o 28 AIZH A I 2F0IM 4AIIRE B

« 33PBS &2 UIPALOIAS Salf 22| S

Hot data= Weka IO0|A] Cold data= QEHMIE AEZ|X[0f|A] E|{R!




HPE Solutions for CTERA

HPE mjg! AE2|X| Z2HE CTERA

Cterai= Edge™2| AFZ X}, ORZ2|AH0[MUIA A== Datalt EAt H|0[EMIE]
ol XM = DataE Z|&2| HOtut 5o = M= HZ I S2lsto] x|, o{C| ALt
DataZ QHXGIT XIS E/| SRS 4 UEE T 2|F = “Edge to Cloud 22H

= =0 =

OfSAH|A S3HZ7 LT,

= A0

=24 Ol A|AH Ctera X[& g

'Ba
ctera

&R - e &

Any User

YOUR CLOUD YOUR CONTROL

Any Site Full Control Any Cloud Full Security

Insight

@ (_"'ﬁ_,.) Public / Private |'||'| Data
Infrastructure Security Scanning

YOUR FILES
CTERA Portal Global File System

Q) Single Namespace | Multi Tenant | Zoning

o a®o
= i ?”
CTERA Edge CTERA Drive
Offices | Sites User | Z{EZ S
“NAS Replacement” “Otxist 719E Dropbox”
Hybrid Filer (CIFS/NFS) Desktop/Mac
IMSe| 24 o JHAGES =Z Al Tiering XI&

£=315HH Portal Aol HIZE QIS MUZR
RBEHME AEZ|X|2t XIS Tiering JHRIALEXT X

Server %! PC ! X|#

CTERA App
Mobile | Tablet

“Sust F2ALC Sajole HE

i jo|Efof et St AM|A
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Ctera Architecture
22| mo|M

ACL X[EH2 2 ZAIRt XIH 2 ASAHE HZots T HIJAHO0|A
=2 7Hel AO|EZ 2y 7St ZEEIEE 22

ol

L

oIr

a3y

- IEPH0] HZst= M= MAAS QHME AEZ|X|E X|&ISH= Private, Public, Multi cloud2
ZHE AHY OFR

>
L AA 7|HE S alel 32 F=H

-ZEI=X Hot 2 Bl DevOps XtS3IE flot HIOJE 22| ol ZAIAH

Can|L| SMB/NFS
/ CTERA EDGE

i ﬁ
I_Eé'l Home folders Caching Filer L@ @ '@'

Multi-Site Sync AD 2FA Virus DevOps
Archiving ckera Scanning Auto.

o —

P
{2"'% VDI Workspaces

Branch 1 L
=1lC] SMB/NFS CTERA Public S3
CTERA EDGE aws
e PORTAL —
I.%l Home folders Caching Filer A
o Global File System A Aure
= Multi-Site Sync :
C T VDI Workspaces Multi-tenant ¢8 SCALITY

Archiving

Management A Private S3
ctera ——o

Roaming Users / VDI

Branch 2 CTERA DRIVE/
=] SMB/NFS
/ CTERA EDGE APP o] ”
I_Eé'l Home folders Caching Filer Sync & Share -
Multi-Site Sync M Cached Drive &

) -
{LT& VDI Workspaces '

Archiving ckera

Endpoint Backup

M
ctera
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AER|X| HE

Storage Networking

- B-Series Family Switches
- C-Series Family Switches

- M-Series Family Switches
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B-Series Switch M= 7|0|E

B-Series SAN Switch EZ!
QSO 0| F2[E|H AEZ|X| 2HE2
/Gené Fibre Channel £5M2 H|0|E <X

g ZzigtozN o0f2ist RTARRS BZHFED UL

%! 1. JEREHRES

Jm

HPE StoreFabric Gen7/Gen6 32Gb ZEZ2Z|20{l= £|CH 102 IOPSE X| &5t SA| Z|112| Genb ASICTt O[EFRHZ|0] U&LICE
0| E7|X921 &2 dlo|e Tefdel ofZ2|A01M S AlZIE TR, o M2 Azt o X2 EHMMS 51E5IH, SLAS 7HME

UAELICE S HPE StoreFabric Gen7/Gené MiE2 IUE VM 75 & th TER! X2|22 2612 SFHAIZ 4 AELICE 0|Z Sl
ZE2 SUSH 0| Mo A FIE MSSIH O B2 AE2|X| CHIO|AS X[t CHEE 27 Ateg 558 4 USLICL

®

+ 109 IOPSE XIEst= AL ASIC
«32Gb 2132 28 X2t
« 7|1Z= 8Gb AEZ|X|VIME 2| ST &E 75% SFAL

pN Zio|o| Cha3)

0

=
=

HPE StoreFabric Gen7 / Gen6 32Gb ZEEZ|2= AEZ|X| HEY T FEtO|A Fa| = ST 7IAIES MZELCt S8t
Bia| 9 FIct £2 S8 DUIERIS R8I 2F SH U 2 BTo| WSS HASK 4 UBLICE S 01 THs8t HPE Power
Pack+ AZEoj= SAN Z2[Xiol|| HIEYZ 2| AehS BUIERISHS o TRE =72 MZsl0 21 270 AST} oIS HAE
£ A2H, o{7[0ll= 10 2l HE 2 XEkS DLEESH| 2l M2 =E 10 Insight AZEQ {7+ ZEFELIC

12

« HPE SMART SANZ £ SAN Zoning ©H7| 80% &
+10 2LEE U FITS 25t MZR 10 Insight AZE|0]

S 3. el

+ SN6600B 32Gb FC AQIX|0IA ZLE L 33% et

{[ \) * 3/3/3 Warranty7} &=l HE
o~

B-Series SAN Switch Portfolio

= SAN Network Advisor "

= = e . ) 19 . [
: e o5 X 2 « Task Automation « Bottleneck Detection BC:EN7 n © 0 0 o _  \W/)
‘ - . Configurafion » Wizards-Based Zoning FIBRE CHANNEL — i . ?@ :@‘-

SANnav Management Portal

« Integrated Diagnostics  * Discovery and Topology
SANnav Management Portal

: = : L5, — £t HlolE AIE] 22|

e — 2], AQR|, M, AEaX| TN U DUER W A5
- QMilER| X}S3

« Policy Monitoring

Director Blades

Reverse air-flow 32Gb 48-Port  32Gb 64-Port FC
FC Blade Blade

£

32Gb SAN
Extension Blade

- HPE SN1600 32Gb HBA - HPE SN6700B 32Gb FC Switch HPE SN8700B 32Gb/64Gb 4-Slot HPE SN8700B 32Gb 8
- Single port, Dual Port - 24-56 Ports Director - slot Director 48-512 Ports
- 48-192 Ports
HPE SN6650B 32Gb FC Switch
- 48-128 Ports HPE SN8600B 32Gb 4-Slot Director HPE SN8600B 32Gb 8

- 48-192 Ports - slot Director 48-512 Ports

HPE SN6600B 32Gb FC Switch
- 24-64 Ports
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C-Series Switch = 7}0|=E

C-Series SAN Switch E%!

2H|x'd
- USB 7[Hh Z2H|Xd « ST EY0 gadlol=
- HE3 7|8t Z2H|Xd < HH I TR H H S AY Vks (&= Tt EiE)

« HR| E2|Xt

YlE{=Zalo|==

* FC TrustSec &S5t « &% B2} 2! DONM
- HE 2 - PMONZ E5t x5 22
« ZEG 2|0 8270 B2B I

C-Series SAN Switch Portfolio

A EEER H e
SN8500C 4-Slot SN8500C 8-Slot 3200 48PortFC
Director Director Fab1 Module

16Gb 48-Port FC
Module

-—.

48-Port 10GbE
FCoE Module

Fab1 Module (MDS 9710) b
(MDS 9706) . _

HPE SN6010C HPE SN6500C HPE SN6610C HPE SN6620C HPE SN8500C HPE SN8500C
16Gb 16Gb kyic) kyicl) 4-Slot Director 8-Slot Director

FC Switch FC Multi-Service FC Switch FC Switch (MDS 9706) (MDS 9710)
(MDS 9148S) Switch (MDS 9132T) (MDS 9148T) 48-192 Ports 48-384 Ports

12-48 Ports (MDS 92500 8-32 Ports 24-48 Ports

HPE SN6630C HPE SN8700C HPE SN8700C HPE SN8700C
32Gb FC Switch 4-Slot Director 8-Slot Director 16-Slot Director

(MDS 9396T) (MDS 9706) (MDS 9710) (MDS 9718)

48-96 Ports 48-192Ports with 48-384Ports with  48-768Ports with
16/32/64Gb 16/32/64Gb 16/32/64Gb
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M-Series Switch XI= 70|

Mellanox Switch 100/50/40/25/10/1G 30| 7}satH A2 H|0|E] MEIHIA 2F6H= 100GHIA VXLANS E5t

L3 &tz AH| AT} MISEILICE Mellanox Switch= H|0[E] MIE0]| XStz AAZIRSH AH|ITHE, AO|=X, ZHE =
A3} otRSLICH 8 27H2] ToR AYXIE ALEE 42 1000We| M=HE Hofsh 4~ Q= & otL|2t M3 0[F3t=|0f
=2 A EE MES L

ITL—

M-Series Switch E%!

. Data Center Z|Z{5} RoCE (RDMA over Converged Ethernet) ™\  LowLatency
EEEI Edge Computing/Leaf & Spine @ clolg ME L sto|dll= AE2|X|, @ DE &5, T3] ALO|=0fA 300ns

HIG|0|E, AI/GPU MH S°| #8= ZANXIHOE HEQFQL AEE|X| 2t

Bug ol =2 e ux)
@ TS 25} 2 |/I 100GOJIA| VXLANS S5t L3S MHIA 3 PTP - IEEE 1588
FECIEPUEE TP WL A3 dolE MEle] X2 eTAR 5 3/ AXIPIAZIO Bzt At 2 HETOY

M-Series Switch Portfolio

Zost PTP XIH

SN2010M SN2100M P : .
% L{H| |L|3 SHE % LH| |L13 SHE <
HE 18*SFP28+4*QSFP28 16*QSFP28 LE.
(18*1/10/25GbE+4*40/100GbE) (16*40/100GbE (32*40/100GbE in 1RU)
64*10/25GbE (128*10/25GbE in 1RU)
AH|FE 57W 9LW
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
HEHZZA
= NELENE] 1RUO 2702] ARIX|7} LIZtS| HX| 7Hs 1RUO| 27H2| ARX|7} LiZts| HX| 7ts
UHEQI Aot AEAIX] HIESI=0) Fet B0l et AERIX| HES=0 Hat
1/10/25/40/50/100GbE ZE 7181 7t5 1/10/25/40/50/100GbE ZE 73 7t5
1*100GbES| ZEJ} 4*10GbE E= 4*25GbER breakout 7+
SN2410M/SN2410bM SN2700M
O| &2l ToR Leaf A9IX| T 0|A&HH21 ToR Aggregation (Spine) EE= P, e -
Leaf ALX|
HE 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% 7Hs
AH|TE 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 A & M= 9.52B I{Zl & MIZi=
16MB2| Shared HIH2 0l 57FSEH 2{0|0] ALE HEHA 16MB2| Shared HIHe} 0l 57F5St 210|0 ALE HEHA
S[ESTEAEEN RIEAEEN
EHAT|E| QI Mt AE2|X| UEYT0) &E HEUHXQI Mt AEZ|X| HELZ0 Mg

1*100GbE2| ZE7} 4*10GbE HE+= 4*25GbEZ Breakout 7k

1/10/25/40/50/100GbE ZE 7 7ts




HPE Storage?| Technical Service

HPE Technology Services= AMZ|E X|ZSHL|Ct

o« I2OHE|E AMU|ARL RAX|H 7|&2 S510d
G7t $112K 0] HIRES HoksiL|Ct,

« HIZL| A0 FEFE 7| Tl 2HIS LXILC
(Up to 66% Less Downtime)

«Hl0lE ol S, 7HESol 2atod
A=s2e gt

< HAXIE 7152 SOt 22X shAAREE
CHEEILCE
(Up to 50% Service Call-Time Reduction)

«ITE BIxL|A0| Q70 WELICH
“HIXLIA Q70 UEE ALsHA IT 2ES
EECLE
HEEA Sl RE1E SUS KA
=

I'-III
9'|_|
4

(Order to Operatlons in as few as 15 Days)

MZ2 AEFAO[IT EES X|ESLICH

Aoiy A=

Foundation Service Proactive Service
obsiEiol SotAlEl S| ZOHS OBt FHOH Al ALAE AIX|LIOf Al Xied
& 7= XIE dE X

ol ZX|
Proactive Care-Advanced
DZHAL o ol 2tEat Fo Al ASSH ZXIE @15

T 0HL| X (ASM: Account Support Manager) HiI™
ARE oflhet| 3 AR X3l thiet S8 M|

rlok
oX
=3
=
]
02
i1

ol A Hof

SESHT S22 JiMstn a8xios

2 4 =2 HOIE ME| gl 47 5L T1e
KHlA X2 12 653 A4 K

fLICt.
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