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NMNopTtdenb peweHnn HPE

ApxuTteKkTypa

KoHconuaaumnsa gaHHbIX

MSA

[Ba KkoHTponnepa

BupTyanbHble cpeapl

StoreVirtual

.......
4
o - .

KnacTtep Scale-out

Cepsuc nposangepbl

3PAR StoreServ

KnacTtep Mesh-Active

[Ansa 6GusHec KpUTUYHBIX
NPUNOXEHNI

Bulletproof

Replication
Server Attach

Virtualization
VM Integration
Virtual SAN Appliance

Flash Deduplication

Built-in SAN Virtualization
Converged File and Block support
QoS

Autonomic Tiering and Management

Connectivity FC, SAS, iSCsI iSCSI, FC FC, iSCSI, FCoE, IP (SMB, NFS, Object) FC, FICON, FCoE

MponssognTEnbHOCTD Up to 85K random read IOPS 6.3GB/s Up to >500K random read IOPS Up to 3.2mio random read IOPS Up to 3mio random read IOPS
sequential reads Up to 12 GB/s sequential reads Up to 75GB/s sequential reads > 40GB/s sequential reads

MpunoxeHus SMB , Enterprise ROBO, consolidation/ SMB, ROBO and Enterprise — Virtualized,  Enterprise and Service Provider , ITaaS, Large Enterprise - Mission Critical
virtualization VDI, Microsoft apps, ITaaS Utilities, Cloud, Virtualized Environments,  w/Extreme availability, Virtualized
Server attach, Video surveillance BladeSystem SAN (P4800) OLTP, Mixed Workloads Environments, Multi-Site DR

MacwTabnpoBaHue Up to 768TB Up to 2.5PB Up to 24PiB Up to >100PB

OcHoBHbIE Price / performance All-inclusive SW Multi-tenancy Multi-tenancy

0CODEHHOCTH Controller Choice Multi-Site DR included Optimized for Flash Constant Data Availability

Flash Deduplication and Compression
Built-in Heterogeneous SAN Virtualization
Multi-site Disaster Recovery

QO0Ss

Sub-LUN Tiering - Smart Tiers

Moppepxka OS

Windows, vSphere, HP-UX, Linux,
OVMS, Mac OS X, Solaris, Hyper-V

vSphere, Windows, Linux, HP-UX,
MacOS X, AlX, Solaris, XenServer

vSphere, Windows, Linux, HP-UX, AlX,
Solaris, OVMS, XEN Server

All major OS’s including Mainframe and
Nonstop

—
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MSA 2050/2052

Natoe nokoneHune MSA

- ONTMMK3MPOBaHHbIe 51 Gen KOHTPonnepbl: MOLLHEE NPOLEeccopbl, bonblue namsaTy, borbLue
NMPOU3BOAUTENBHOCTY

« 200,000+ Random Read IOPS 2.3X ebiwe vs 41 Gen MSA

« 100,000+ Random Write IOPS  2.5X ebiwe vs 41 Gen MSA

« >5GB/Sec Excellent throughput/sequential performance
Takue Xe npocTtblie MSA, Takue xe rubkue, COBMeCTUMbIe C TeM XXe obopyaoBaHNeM

YTO U nNpeabiayuiee noKosieHue.

- [pe-ckoHpurypmnposaHHsle moaenu SFF/LFF cuctem — MSA 2050 models
— KoHBepreHTHble SAN koHTposnnepsbl ana FC and/or iISCSI
— 12Gb SAS KoHTponnepbl
— [Npe-ckoHdurypmpoBaHHble Mogenu rmébpmaHeix cuctem — MSA 2052

—
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CpaBHeHue MSA 2040 n 2050

Specification

MSA 2040

MSA 2050

Comments

Introduction timing June 2013 June 2017
Access type Block Block
Form factor SFF and LFF SFF and LFF
Controllers per array 2 2
Host ports per controller 4 4
Maccue Fibre Channel host connectively 8/16 Gb 8/16 Gb
iISCSI host connectively 1/10 Gb 1/10 Gb
SAS host connectivity Ghant Snap 1 Fast Follower 205x SAS availability: Q3, 2017
Egrt% gr?tcrgﬁe?nd system memory 6 GB 38 GB
RAID levels supported—Virtual 1,5,6,10 1,5,6,10
RAID levels supported—Linear 0,1,3,5,6, 10,50 Not supported 5t Gen MSA supports virtual only
NEBS Yes Yes 2050 preconfigured models
Max expansion drive enclosures 7 7
SFF/LFF array/enclosure mixing Supported Supported _ Support D2700 for upgrades
Kopanna | SFF enclosure D2700 MSA 2050 SFF — Support MSA SFF for 205x sales
LFF enclosure MSA LFF MSA 2050 LFF — Support 2040 LFF enclosure
Drive enclosure interface type 6 Gb SAS 6 Gb SAS
Max HDDs/SSDs per array 199 SFF/96 LFF 192 SFF/96 LFF
AL SSDs integration (2042/2052) 2x 400 GB MU or ME 2x 800 GB MU

2050 will support BTO and CTO




MSA cdbencnuddTnHr

MSA 2050/2052

Advanced

Enterprise

New Genl0
ProLiant DL Servers

New HPE Rack Branding

—

Hewlett Packard
Enterprlse Confidential | CDA Required until May 24, 2017



3awmTta MHBeCTUUMU. anrpeng cuctem

F‘». S T T er— | ZE

MSA 205x SFF or LFF

MSA 1040/204x SFF or LFF

3awmTta uHBecTumn B anckm HDD/SSD
MuHnmanbHbIN npocTon: <10 MMHYT anrpeua, 3aMmeHa 1 nepesarpy3ka

\ 5 .
OrpaHu4yeHus:
- 12Gb HDD/SSDs Tonsko

Tonbko BMpTyanbHble KOMNOHEHThI (Pools, Volumes, Snapshots)
[MepeBoa NMHENHbLIX KOMMOHEHT B BUPTYyaribHble nepen anrpenaom
—

Hoeast White Paper: Upgrading to the HPE MSA 2050/2052
Hewlett Packard

Enterprise Confidential | CDA Required until May 24, 2017



MacwTabupoBaHue
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)ttt | | et e

MSA 2050 SFF

MSA 2050 LFF

192 nucka

96 auckos

Hewlett Packard
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CtpoutenbHble 6nokmn HPE MSA 2050/2052

KoHTponnepbl

2.5-in SFF

MSA 2050/2052*
(2 KoHTpOANepa, 24 SFF cnota)

3.5-in LFF

—

MSA 2050/2052*
(2 KoHTpONINEepa, 12 LFF cnoToB)

—

Hewlett Packard
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XOCT nopThl

8-port SAN (iSCSI/FC)

SFPs

8 Gb FC SFP

* 16Gb FC SFP

* 10Gb SFP/DAC
*«1Gb RJ-45 SFP

Ancku

FF SAS HDDs/SSL

LFF SAS
HDDs/SSDs

[VCKOBble KOP3UHbI

2.5-in SFF

)S HPE MSA SFF DE
(24 SFF cnotoB)

3.5-in LFF

HPE MSA LFF DE
(12 LFF cnhotoB)

* Includes two 800 GB SSDS and Advanced Data Services SW Suite

Onunmn

CTOMNKMH

JlnueHsnmn

Advanced Data
Services Suite

Includes:

» Performance
Tiering

HPE Intelligent « 512 Snapshot
Series Rack Upgrade

* Remote
Snapshot
Replication

dannosbin
AOCTYnN

StoreEasy
Gateway

Customer-supplied

rack
(4-post, square hole, EIA
standard, 19-in)

Confidential | CDA Required until May 24, 2017
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Nimble CS

CS1000
CS1000H

—
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CS5000
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Nimble

CS7000 4 Node
230K I0PS CS7000
AFS Cluster
ot w Up to 920K IOPS

Multi-PB Capacity

CS5000
120K IOPS

CS3000
50K IOPS

9%

\_

CS1000/ »%0&
CS1000H <
35K IOPS

Q SCALE UP
n
(@)
b
—
m
O
m
m
)

Add expansion shelves to meet storage growth

—

Hewlett Packard
Enterprise



Nimble InfoSight

& nimble InfoSight™ | Staples (Cor... ~

Capacity Report

100%

S50%

Capacity %

0%

Jan

Capacity: 54 TiB | Used: 29 TiB ( 54.1% )

150%
100%

50%

Capacity %

0%
Jan

Capacity: 54 TiB | Used: 42 TiB ( 78.1% )

syd1nim01 | S/N: AF-102189 = Model: CS460G-X2 (+1 shelf) @ | Version: 2.1.7.0-151108-opt

Mar

syd3nim01 | S/N: AA-103448 = Model: CS460G-X2 (+1 shelf) @ | Version: 2.1.7.0-151108-opt

Mar

Cumrent Capacity == Projected Capacity [ij Projected Range ... Performance Threshold

Manage + Wellness @ Tools + Reports +  Administration ~ _ ® < - 2L

Last 9 months

Group: syd1nim01 | Pool: default ) i
o Performing Optimally

Week Of: 8 of Aug, 2015
53.76% (28.89 TiB)
53.76% (28.89 TiB) H$———mwmwemEEETSS T ———
Projected Range: 53.76% - 53.76%

90%
May Jul Sep Nov
Group: syd3nim01 | Pool: default c Highly likely to exceed
threshold: Oct 24
- Likely to exceed threshold:
ST Sep 25
May Jul Sep Nov

—

Hewlett Packard
Enterprise
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HPE 3Par StoreServ
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JIlnHeunka cuctem xpaHeHna gaHHbiX HPE 3Par StoreServ

EnvHan apxutekTypa

« OoHa onepauyuoHHasi cuctema
» OOQuH MHTepenc ynpasneHus
» EanHbIn pyHKumoHan Mo

Korpa BaxHa

npon3BoaAunTesibHOCTb

20850 oo 3 200 000 IOPS @ <1 ms latency
20450 go 1 600 000 IOPS @ <1 ms latency
8450 po 900000I0PS @ <1 ms latency

8400

Koraa BaxkHa macwitabupyemMmocTb
20800 go 6116 cbipoit EmMKOCTH
8440 po 2MNb cbipoit EMKOCTH

A PhEeKTUBHOCTDL
8200 — ny4wme nokasatenn TCO

—

Hewlett Packard
Enterprise 16



Bonbwon BLIOOP hnaw  rudbpmaHbIX MaccMBOB

3M
7))
o
@) 3PAR
2M % 20450 |
: o -
T ’,,/
£ .~ @3PAR
1M B 845(. .-~
m /,/ ”””””
g ,’,,/ ”””””
3 T ® 3PAR
= oy 3PAR 8440
[ Zond 8400
3PAR 8200
0 MacwTtabupoBaHue, PB
3PB 6PB oPB 12PB 15PB
Hewlett Packard @ All Flash maccuBbl ® [mbpunaHble maccusbl

Enterprise *100% Random Read © Copyright 2017 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice.
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OCo0eHHOCTU apXUTEKTYpbl
HPE 3PAR StoreServ Storage



AnnapatHbin Ynn HPE 3PAR Genb5 Thin Express ASIC

Cepaue kaxgoro HPE 3PAR

Kaxgbin koHTponnep CXI HPE 3PAR StoreServ
NOMUMO 2 MHOrosiAepHbIX npoueccopoB Intel cogepxut
mukpocxembl HPE 3PAR Gen5 Thin Express ASIC .

ASIC nosBonsiet He3aBMcMMo obpabaTbiBaTh AaHHbIE Y
MeTadaHHble, CHWXad BpeMsa OTKNMKa MaccumBa MU
co3gaBasd  yCcnoBusi AOn9  MacCMBHOM KOHcONMuaauuu
XpaHeHwUs.

Kaxxgbin NOrnyecKkmi TOM obcnyxmneaetcs
OOHOBPEMEHHO BCEMW KOHTpOSSiepaMnu MaccumBa C
GanaHCcMpOBKOW Harpysku.

Persistent checksum: wucnosnb3oBaHWE KOHTPOSIbHbIX
CYMM rapaHTUpYyeT LeSfIOCTHOCTb AaHHbIX Npu rnepegade
OaHHbIX OT cepBepoB o guckoB HPE 3PAR StoreServ u
obpartHo.

—

Hewlett Packard
Enterprise

Data Integrity

T10-PI
Persistent
Checksum

Fast RAID
10, 50 & 60

Rapid RAID
Rebuild
Integrated XOR
Engine

Thin & SHA256
based Dedupe
Built In

All 10 go
through the

Workload &
CPU Offload

Independent
Metadata and
Data Processing

Tightly-
Coupled
Clustering

High Bandwidth,
Low Latency
Interconnect

Low Latency
Cache
Mirroring

Minimal CPU
cycles required




OcobeHHOCTU annapaTtHou apxuTekTypbl HPE 3PAR StoreServ

TpaguumMoHHas moayrnbHas apxuTekTypa
L1l [11]

Hepnoporas, napbl KOHTPONEPOB paboTaloT B pexmme active-passive.
JTornyeckmin Tom 0BCNy>XMBaAETCA TONMbKO OAHOW Napon KOHTPOSIEPOB.

TpaguuMOHHas MOHONNTHAs apXUTEKTYpa
00 0 A e N 11411

. Host Connectivity
T T T T . Data Cache

Drive Connectivity

MacwTtabupyemasd, rmbkad, Ho o4eHb Joporas. Mt ewitches
PaspaboTtaHa 6onbLie 20 net Hasaga. [“}spar AsiC

Hewlett Packard
Enterprise

Apxutektypa 3PAR Full Mesh

Kaxxgbl Torm4eckn Tom O6CJ'Iy>KVIBaeTCFI oaHOBpEeMEHHO
BCEMU KOHTpOInnepamm MmaccumBa C 6aJ'IaHCI/IpOBKOIZ Harpy3ku.



Buprtyanusauusa auckosoro npocrtpaHcrea B HPE 3PAR

3PAR StoreServ
Bce RAID ypoBHM pacnonoXeHbl Ha BCeX AncKax

Hot spare éMKkoCTb, HET hot spare guckos
Built-in wide-striping based on Chunklets

TpaanunoHHble CX[1

Hukakux nynoB 1 HUKaKoro pe3epBUpOBaHNSt EMKOCTU

a

n RAID ypoBeHb TpebyeT BblOENEHHbIX ANCKOB

TpebytoTca BblaeneHHble hot spare ancku

BblaeneHHble B Nyrbl ANCKK

R1

Kaxkabl
OrpaHnyeHHas nponssoguTensHocTb LUN

_A‘}
R5 R1 R1 R6 R6
3PAR StoreServ Controllers

R5

|
!
R1

-
R1

J

R6

R1

T T

4
—
R1

R5

Z'e

g
R1

Traditional Controllers

| RAIDS5 Set |

RAIDS Set
Snapshot Pool

RAID6 Set

| RAID1 |

RAID1 Set

—

Hewlett Packard

Enterprise



3PAR ASIC

OTnnuymnTenbHasas oCobeHHOCTb Npu ncnonb3oBaHnn ASIC

Compression
RAID Rebuilds
Snapshots
Thin Reclamation
Sub-LUN Tiering
Data Deduplication
Mixed Workload
Thin Provisioning
Replication

RAID Calculations

Inter-Node & Cache IO

CPU

O
U
-
—
o

Q

o

| Daia Compression |
| Data Deduplication
| Snapshors
| Thin Reclamation |
| SUbLUNTiering |
| RADRebuids |
| MixedWorkioad |
| Thin Provisioning
| Repicaion |
__RAD Calculations |
_imer-Node & Cache 10

+

CPU

Data Compression
Data Deduplication

Snapshots

Thin Reclamation
Sub-LUN Tiering
RAID Rebuilds

Mixed Workload

Thin Provisioning

Replication
RAID Calculations .
Inter-Node & Cache IO .
3PAR
ASIC

BonblWMHCTBO MaccuBoB

—

Hewlett Packard
Enterprise

3PAR StoreServ




3PAR pepybnukauma n komnpeccus

depnyonukauunsa
« [Ina CPG
* Ybupaem nostopstowmecalokB cTpaHuubl

OpurmnHan VVs

1 2 3 4 5
| EEE | |
| | n [ |
| | | |

MecTto Ha SSD

—

Hewlett Packard
Enterprise

KomMmnpeccusn
« [nsa Virtual Volume
* OcHoBaH Ha anroputme LZ4

Opurunnan VV Cxatbin VV Ha SSD



AnnapaTHaa cocTaBnsaloLwas

—3
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3PAR — cTpouTernbHble OFIoKU

8000

KoHTponnepHsbie napsbl
_____ Tk 8000: 2 unu 4 yana 20000: 2, 4, 6 Unu 8 y3roB
KaprI C OONONHUTEJIbHBbIMKU XOCT nopTamMu

B9
" “lll
»

(1) " "

NHTEpPKOHHEKT

KorepeHTHble KLl
[MonHOCTbIO NACCUBHBIN

ﬂ,I/ICKOBbIe KOP3UHbI N OUCKA Ts"wl
8000: 20000: B Eein el
2U — 24 SFF Oucku 2U — 24 SFF Oucku o
— — 2 B ,Q-\"t:
4U — 24 LFF OQuckn 2U — 12 LFF Ouckun llf”% ]
CepBuc npoueccop A ——
dunsnyeckni: 1U Cepsep
BupTyanbHbIn: VM Ha vSphere nnu Hyper-V (8000 TonbKo)
—
Hewlett Packard

Enterprise



3PAR StoreServ 8000 KOHTpoOnNepHbIN y3en

2 Unn 4 y3na Ha CMCTeMY — CTaBsATCHA napamu

Ethernet
Remote Copy /

File Persona Ethernet
Management Multifunction

Flash

Dual boot Serial

Node console port

Internal
SFF Drives

Controller

SAS
Expander

Intel lvy Bridge
Processor

Control Cache

Data Cache

Hewlett Packard To

Enterprise

3PAR Gens other

PCl-e Slot

Internal
FC
Adapter

—

Hewlett Packard
Enterprise

SAS Ports

FC Ports

8200
8400
8440
8450

- Data Cache

8200
8400
8440
8450

- Control Cache

8200
8400
8440
8450

KoHurypauma yana

- 1 Intel Ivy Bridge Processor

6-core 2.2GHz
6-core 2.2GHz
10-core 2.4GHz
10-core 2.4GHz

16GB
16GB
32GB
32GB

16GB
16GB
64GB
64GB

« 1 Genb5 Thin Express ASIC
+ 2 built-in 16Gb/s FC Ports
- 1 optional PCI-e Adapter, either of:

4-Port 16Gb FC incl. 16Gb SW SFP
2-Port 10Gb/s CNA incl. 10Gb SW SFP+
2-Port 10Gb/s IP NICincl. 10Gb SR SFP+
4-Port 1Gb/s IP NIC with RJ45 connectors

. 2 SAS Backend Ports

4-Lane 12Gb SAS



3PAR 8200 makcumanbHasa KoHduUrypauus

|
|
. B
Drive | I
Enclosures -
i
Node Pair : " I
- ! Node Pair -
] |
s ! :
Drive | g i
Enclosures : " Drive _| :
: 5 Enclosures |
: g :
! |
240 SFF drives 24 SFF + 216 LFF drives
—
Hewlett Packard

Enterprise



OHnavH MNOPT AaHHbIX

|

Hewlett Packard
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3PAR StoreServ OHnavH murpaumsa gaHHbIX

CHmXaeM pucKku npyn Murpauum gaHHHbIX

EVA

Bce mogenu
kpome 3000 n
5000

P6000

Bce mopenu

F-, T-Class,
7000, 8000,
10000, 20000

—

Hewlett Packard
Enterprise

%

3PAR StoreServ

*« SSMC
- PMU
* 3PAR IMC

o {355 !
-

.

U
Online Import

EMC

CX4, VNX,
VNX2, VMAX

IBM
XIV

HDS

NSC, USP,
USP-V, USP-
VM, VSP



MeTpo Knacrep
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3PAR Peer Persistence
He TepanTe OOCTyN K CBOMM OaHHbIM

u Primary RC Volume

Secondary RC Volume

YTo npeaocTaBnsAeT AaHHbIA (hbyHKUMOHanN? & § Cuustered Appiication

—Pp active paths ==9 standby paths

 Boicokyto goctynHoctb IO
Kak ato pabotaet?

* ABTOMaTHyeckoe unm py4Hoe nepeknoveHne LUN
Ha 6a3e 3PAR Remote Copy n OS MPIO
* Primary RC Volume presented with active paths
» Secondary RC Volume presented with passive paths
» ABTomartnyeckmn LUN cBon ¢ nomowbio Quorum
Witness (Ha TpeTbeM caunTte)

TpeboBaHusA:
* FC, ISCSI nnu FCoE cross-site Server SAN

» [1Ba cnHxpoHHbIX Remote Copy nuHka (RCFC vnu
RCIP)

» Makc 3agepxku ans pennuvkn 10mc RTT
(~1000km)

* Jlnuensnn 3PAR Remote Copy u Peer
Persistence

—

Hewlett Packard Also see the Peer Persistence product page
Enterprise



http://www8.hp.com/us/en/products/storage-software/product-detail.html?oid=5335711

Ask Google — vMSC HPE 3Par

—

Hewlett Packard
Enterprise

Virtualized Metro Storage Cluster

BEEHEEB BEHE BHHAHB B BB

HET W T .

BEEHEEH BEHAB

ST =T =

LUMN A123 T l LUM B.456

LUHE. 456 I l LUHN A.123

o

i

i Fabric

HP 3PAR StoreServ A

HP 3PAR StoreServ B

Fabric |

o
o —
[— .
Volume B (Secondary) Volume B (Primary) F——
—] » TEEE
Volume A{Primary) Volume A(Secondary)

Metropolitan distance

HP 3PAR Quorum Witness

Active Path (Volume A)

Actie Path (Volume B)

Passive paths to
local site [shown)
and remote site
(ot skl



Ask Google - vMSC IBM

ey 5 < T T
[ Sener2 | Site1 | Site2 [ sewe |
l
l
1 ISt | }
[ pubisans | I [ uecsant |
Ea.sam ll - | Il nmsom__l
| pubisanz } — | pubisanz |
T [} = l R —
b etatior | | i e icetd |
l
[oea }— | S
l
ISt
|
N
7~ ~N
e : s |
s Site 3 N Eissasizmancicd)
7~ ~N
” ~N
> 4 ~N
7~ N
< Switch Switch .
7~ ~
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Ask Google - vMSC EMC
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Virtual Center
=

Site A - Virtual Machines

os ff s | [ o

Site B - Virtual Machines
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VMFS created on VPLEX Distributed RAID Volume

_

VPLEX Metro

Site A - Array

VPLEX Cluster
by Witness at 3rd Site .
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HoBasa cxema nMUeH3NpoBaHUA
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MbI 3Haem KaKk Bbl nrobuTte cnoBo nuueH3npoBaHue

N mbl 31O ynpocTtunu. CunbHO ynpocTunm.

Kaxxgbin 3l1ap cenyac otrpykaetcs co
BCEMW NULEH3UAMW ONA YNpaBreHns

: OOHMM MacCUBOM*

Onsa mynetn cuctem gobasnsetca naket Multi-system
Software for Remote Copy, Federation, Peer
Persistence and CLX

—

Hewlett Packard
Enterprise

*Data-at-rest encryption licensed as a separate option



CTaH.D,apTHaFl Moaesib JinueH3npoBsaHusA

Quantity | SKU | Description
3PAR Hardware
1 H6Z25A HPE 3PAR StoreServ 8450 4N Stor Cnt Base
2 H6Z26A HPE 3PAR 8000 SFF(2.5in) SAS Drive End
48 K2P91A HPE 3PAR 8000 3.84TB SFF SSD
3PAR Software
1 L7C17A HPE 3PAR 8450 OS Suite Base LTU
43 L7C18A HPE 3PAR 8450 OS Suite Drive LTU
1 L7C19A HPE 3PAR 8450 Data Opt St v2 Base LTU
48 L7C20A HPE 3PAR 8450 Data Opt St v2 Drive LTU
1 L7C21A HPE 3PAR 8450 Replication Suite Base LTU
48 L7C22A HPE 3PAR 8450 Replication Ste Drive LTU
1 L7D49A HPE Smart SAN for HPE 3PAR 8xxx LTU
1 BD362AAE HPE 3PAR StoreServ Mgmt/Core SW E-Media
1 BD363AAE HPE 3PAR OS Suite Latest E-Media
Accessories
1 BW904A HPE 42U 600x1075mm Enterprise Shock Rack
1 BWO906A HPE 42U 1075mm Side Panel Kit
1 BW932A HPE 600mm Rack Stabilizer Kit
1 TK808A HPE Rack Front Door Cover Kit
8 QK734A HPE Premier Flex LC/LC OMA4 2f 5m Cbl
4 H5MS8A HPE Basic 4.9kVA/L6-30P/C13/NA/) PDU
3PAR Support
1 H1K92A3 YTG |HPE3PAR StoreServ 8450 4N Base Support
2 H1K92A3 YTJ |HPE3PAR 8000 Drive Encl Support
48 H1K92A3 YU2 [HPE3PAR 8000 3.84TB SFF SSD Supp
1 H1K92A3 YWH [HPE 3PAR 8450 OS Suite Base Support
48 H1K92A3 YWJ [HPE 3PAR 8450 OS Suite Drive Support
1 H1K92A3 YWK |HPE 3PAR 8450 Data Opt St v2 Base Supp
48 H1K92A3 YWL [HPE3PAR 8450 Data Opt Stv2 Drive Supp
1 H1K92A3 YWM [HPE 3PAR 8450 ReplicationSuite Base Supp
48 H1K92A3 YWN [HPE 3PAR 8450 Replication Ste Drive Supp
1 H1K92A3 YM4 [HPE Smart SAN for HP 3PAR 8xxx LTU Supp
Installation & Setup Services
1 BWO04A 001 [HP Factory Express Base Racking Service
1 HA113A1 5BY [HPERack and Rack Options Install SVC
1 HA124A1 5Y3 |HPE Startup 3PAR 8000 Data Opt St v2 SVC
1 HA124A1 5YS5 |HPE Startup 3PAR 8000 System Reportr SVC
1 HA114A1 5XS [HPE Startup 3PAR 84XX 4N StorCnt Bas SVC
1 HA124A1 5Y8 |HPE Startup 3PAR 8K Rpl Ste VC-RC-PP SVC
— 1 HOJDOA1 HPE 3PAR Storserv Onl Imp QuickStart SVC
Hewlett Packard

Enterprise

MeHbLie Ha 67%
SW SKUs

MeHbLue Ha 60%
Support SKUs

MeHbLe Ha 40%
Overall SKUs

Quantityl SKU | Description
3PAR Hardware
1 H6Z25B HPE 3PAR 8450 4N+SW Storage Cent Base
2 H6Z26A HPE 3PAR 8000 SFF(2.5in) SAS Drive Encl
48 K2P91B HPE 3PAR 8000 3.84TB+SW SFF SSD
3PAR Software
1 L7E72A HPE 3PAR 8450 All-in Multi-system SW LTU
1 L7F20AAE HPE 3PAR All-in S-sys SW Current E-Media
1 L7F22AAE HPE 3PAR All-in M-sys SW Current E-Media
Accessories
1 BWO04A HPE 42U 600x1075mm Enterprise Shock Rack
1 BW932A HPE 600mm Rack Stabilizer Kit
1 BWO906A HPE 42U 1075mm Side Panel Kit
1 TK808A HPE Rack Front Door Cover Kit
8 QK734A HPE Premier Flex LC/LC OM4 2f 5m Cbl
4 H5M58A HPE Basic 4.9kVA/L6-30P/C13/NA/) PDU
3PAR Support
1 H1K92A3 YTG |HPE 3PAR StoreServ 8450 4N Base Support
2 H1K92A3 YTJ |HPE 3PAR 8000 Drive Encl Support
48 H1K92A3 X8L |HPE 3PAR 8000 3.84TB+SW SFF SSD Supp
1 H1K92A3 X8V |HPE 3PAR 8450 All-in Multi-system SW Supp
Installation & Services
1 BWO04A 001 |HP Factory Express Base Racking Service
1 HA113A1 5BY |HPE Rack and Rack Options Install SVC
1 HA114A1 5XS |HPE Startup 3PAR 84XX 4N StorCnt Bas SVC
1 HA124A1 56W |HPE Startup 3PAR 8K All-Inc Sngl-Sys SVC
1 HA124A1 56X |HPE Startup 3PAR 8K MIt-Sys PM-PP-RC SVC

Moaenb nuueH3npoBaHus Bcé BKNO4YEHO

37
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3awmTa u katacTpodoycTonunBocTb AnsA 3PAR v
Flash Integrated Backup and Disaster
Recovery
Virtual Copy
(CHanwoThI)
MO CPK (ISV)

N StoreOnce Catalyst

Pennukaunsa
(Full range of DR options incl. Peer Persistence)

MO npunoxeHnn
N StoreOnce Catalyst

Recovery Manager Central (RMC)

17X ObICTpee, YeM TPaANLMNOHHLIN B3akan.

Pe3epBHbin OcHoBHOM MaccuB
3PAR StoreServ

Cucrtema
3PAR StoreServ

StoreOnce
—
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HPE StoreOnce Recovery Manager Central (RMC)
MHuTerpauua cHanwotoB 1 HPE Catalyst backup

A dhekTuBHO

CHmxaem 3aTpaTtbl Ha
TpaanumoHHsin codt CPK 1
pabotaem Hanpamyto mexagy 3PAR

n StoreOnce Catalyst

BbicTpo

BbICTPbIN M KOHCUCTEHTHbLIN
CHOrLWOT C MaccuBa Ha
yCcTpoucTBo 63kana

HPE 3PAR :::::::::::::::::::::::: [ E E E E HPE Storeonce

HapgexHo

3awmuaemM nNpunoXeHnsa
NOMOLLbIHO O3KanoB n
MIHOBEHHbIX CHUMKOB

MpocTto
YnpaBnsem pe3epBHbIMU KOMUSIMU
N3 nHTepdenca rmnepeusopa

—
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Mpsimon 63kan B cpaBHEHUU TPAAULMOHHbLIMU peLLeHUs MU

PeweHnune StoreOnce Recovery Manager Central (RMC) pabotaet B 17 pa3
bbicTpee, YeM obbivHOE 1O pe3epBHOro KONMMPOBAHUS

HPE RMC 810 M6auT/c 6.7x 2200 Mb6awuT/c 17.6x 480 M6aut/c  4.95x
MO pe3epBHOro - o o

KONMpPOBaHUS 121 Mb6auTt/c 1x 125 Mb6awuT/c 1x 97 MbauTt/c 1x
3amMeyaHus:

« [NpounssogutensHocTb 810 MB/s nepBoro nosHoro 6ekana 6bina orpaHuyYeHa ogHUM NHTEPdENCOM
FC (8Gb) koTopbin ucrnons3osana RMC VM, MOXHO yaBouUTb UX KOM-BO, ncnosnb3osatb 16Gb FC;

« [NpoussogutensHocTb 2200 MB/s ato npousBoguTenbHocTb Synthetic Full 6ekana (Tak, kKak oHa
oTpaxaetca B GUI StoreOnce). PeanbHbil 06beM nepeaaHHbIX AaHHbIX B pa3bl MEHbLLE;

—
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A KaK >Xe 3KOHOMMUKa Bornpoca?
CpaBHUM OIOmXKET cOo cTaHaapTHbIM noaxoaom (MO pe3epBHOro KONMPOBAHUSA)

- B otnnuum ot ctaHgapTtHoro MO
pPEe3epPBHOro KONMMpoBaHNS KOTOPbLIN
nuueH3unpyeTtcs no emkocTtn (Th) nnu
areHtam, RMC nuueHsunpyetcs
Lennkom Ha maccuB 3PAR

- [lo mepe pocTa, C TedeHneMm
BpEMEHN, NPEMMYLLECTBO 06LLEN
ctoumocTu BnageHua (TCO)
peweHnss RMC nepen 06bl4HbIMK
peLleHNAMN CTaHOBUTCS
OYeBUAOHbIM

- Pewenne RMC Suite (baHgn)
MOXET obecrneymBaTb bekarn
BUPTYyanbHbIX MawwnH VMware, 6a3
AaHHbiX Oracle, 6a3 gaHHbIX SQL

—

Hewlett Packard
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120000

100000

80000

60000

40000

20000

CtoumocTb nuueHsnn MO pesepBHOro
KONMMPOBaHUA Mo Mepe pocTa AaHHbIX

$107,100.00

$81.900.00

$63,000.00

18000

1 0 0

CerogHAa, 50TB DB +1ron, 65TB DB +2 roga, 85TB DB

NCcTOYHNKK:

*Gartner Estimation of $1260/yr/TB for Backup software cost

*Cambin goporon RMC ctout (RMC suite) $18,000 Ha oduH maccue 3PAR
*30% pOCT OaHHbIX B rof 42
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eZn  Quick Review!

Follow the Wire : Connectivity between Servers and Storage

1.HBA (host bus adapter) installs in the ProLiant server
2.The FC connection cables between the ProLiant and storage
3.SAN switch which routes traffic between ProLiant & Storage

4.The storage — disk array and/or data protection

ProLiant (1) Host Bus Adapter

(2) Fiber
Optic

"/ Cables

(4) HP Storage Arrays and Backup

—

Hewlett Packard
Enterprlse HPE Restricted. For HPE and Channel Partner Internal Use Only.



Don’t Leave Performance (and $$) On the Table

~4 X Workload Completion Time Improvement with 32GFC*

~2 X Workload Completion Time Improvement with 16GFC*

VDI Storage Data Data Storage Storage
Bootstorm vMotion Warehouse jl Warehouse il XenMotion Migration

VDI Storage vMotion Data Warehouse Data Warehouse Storage Storage
“Bootstorm” Time DSS Query Time DSS Query Time XenMotion Time Migration

Time 3000 8000 100

o 2500 6000 <l
20 2000 60
e 4000
1500 40

400 :
5 1000 ;
200 l 2000 20
0 0 0
& &
& & &

Lower is Better

— Emulex/Broadcom TPC-H benchmark Testing

Hewlett Packard
Enterprise

*as compared to 8GFC



Don’t Leave Performance on the table
Legacy Networks will Bottleneck even 8G Flash

T 4
75% less
time X

Complete more database
gueries

|
. 75%

m 8 Gbps 16 Gbps m 32 Gbps

2000
1800
1600
1400
1200
1000
800
600
400
200
0

Timein ms

. Complete queries faster
Connectivity to 8G flash storage

Flash storage demands maximum network speed and throughput

—
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SAN

HPE StoreFabric SN3600B FC Switch
March, 28, 2017

- —t e "

- = o‘-‘.mouo
l!lfi]-_m u g
i e S

Entry-level Gen6 32 Gb 24-port FC switch
Now is a great time to really switch!

—
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SAN 8/16/32

Product Description
-ty Fart HNumber FL List Price
aGb
1 |AMBEEC 1Y |HPE 8/24 Base 1é-port Enabled Switch %7 570,00
1 |AJTE2E 1Y |HPE81E&Ghb SP PCl-& FC HBA $1 283,00
1 |AJ7&3B 1Y |HPE 82E 8Gb Dual-port PCl-= FC HBA $2 022,00
1 EFY&3A 1Y |HPE StoreFabric 84E 4-port 3Gb FC HBA %4 278,00
14Gb
1 CIWSI7A 1Y |HPE SN3000B 24/12 FC Switch $2 243,00
1 CHOL13A 1Y |HPESN1200E 146Gk 1p FC HBA %1 274,00
1 L1444 1Y |HPE SN1200E 146Gk 2p FC HBA $2 071,00
J2Gb
1 CHHTOA 1Y |HPE SH3800B 32Gh0 24/8 FC Switch %4 528,00
1 GHZ10AAE 1Y |HPE SN3&00B &-port FC Upgrade E-LTU %7 142,00
1 QHOLT1A 1Y |HPE SN1&D0E 32Gb 1p FC HBA $2 908,00
1 QL1 24 1Y |HPE SN18D0E 32Gb 2p FC HBA %4 509,00

—
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3PAR StoreServ no 17 AwoHsa 2017

Same OS, Management Console and Software Features ————>

<€
| 8200 | 8400 | 8450 | 8440 | 20450 | 20800 | 20840 | 20850 _
2-4 2-4 2-4 2-4 2-8 2-8 2-8

Controller Nodes 2
16 Gb Fibre Channel Ports 4-12 4-24 4-24 4-24 0-80 0-160 0-160 0-160
10Gb iSCSI / FCoE Ports 0-4 0-8 0-8 0-8 0-40 0-280 0-280 0-80
1Gb Ethernet IP Ports 0-8 0-16 0-16 0-16 NA NA NA NA
10Gb Ethernet IP Ports 0-4 0-8 0-8 0-8 0-24 0-48 0-48 0-48
Built-in IP Remote Copy Ports 2 2-4 2-4 2-4 2-4 2-8 2-8 2-8
Cache per node-pair / per system GiB 64 /64 64 /128 192 /384 192 /384 896 /1792 448/ 1792 900 / 3600 896 / 3584
Flash Cache per Node-Pair / system GiB 768 /768 768 /1536 NA 4000 / 8000 NA 8192/32768 12288/49152 NA
Drives per StoreServ array 8 — 240 8 -576 8 — 480 8 — 960 8 - 576 8 — 2304 8 — 2304 8 — 1152
SSD yes yes yes yes yes yes yes yes
. . 15k SAS yes yes NA yes NA yes yes NA
Available Drive Types 10k SAS yes yes NA yes NA yes yes NA
7.2k NL SAS yes yes NA yes NA yes yes NA
Max SSD per StoreServ 120 240 480 480 576 1152 1152 1152
Max Raw Capacities (TiB) (SSD only) 1000 (838) 2400 (1676) 3351 4000 (3351) 4021 9600 (8043) 9600 (8043) 8043
Max random 10PS Distributed R5 342’000 659’000 786’000 786°000 933000 1°379°000 1°724°000 1'724°000
front-end performance * | pcal Node R1 400’000 800°000 1°000°000 1°000°000 1’800°000 2'500°000 3'200°000 3'200°000
Max sequential GB/s Distributed 6.1 12.6 12.6 12.6 12.3 30.3 30.3 30.3
front-end performance * | gcal Node 11.6 23.2 24 24 38 75 75 75

|

1) 100% random reads, 8kB, no Cache hits

Hewlett Packard 2 100% sequential reads, 256kB, no Cache hits
Enterprise



3PAR StoreServ nocne 17 UoHa 2017

Same OS, Management Console and Software Features ————>

<€
| 8200 | 8400 | 8450 | 8440 | 9450 | 20800 | 20840 | 20850 _
2-4 2-4 2-4 2-4 2-8 2-8 2-8

Controller Nodes 2
16 Gb Fibre Channel Ports 4-12 4-24 4-24 4-24 0-80 0-160 0-160 0-160
10Gh iSCSI / FCoE Ports 0-4 0-8 0-8 0-8 0-40 0-80 0-80 0-80
1Gb Ethernet IP Ports 0-8 0-16 0-16 0-16 NA NA NA NA
10Gb Ethernet IP Ports 0-4 0-8 0-8 0-8 0-24 0-48 0-48 0-48
Built-in IP Remote Copy Ports 2 2-4 2-4 2-4 2-4 2-8 2-8 2-8
Cache per node-pair / per system GiB 64 /64 64 /128 192 /384 192 /384 448 | 896 640 / 2560 896 / 3584 896 / 3584
Flash Cache per Node-Pair / system GiB 768 /768 768 /1536 NA 4000 / 8000 NA 8192/32768 12288/49152 NA
Drives per StoreServ array 8 — 240 8 -576 8 — 480 8 — 960 8 - 576 8 — 2304 8 — 2304 8 — 1152
i i SSD yes yes yes yes yes yes yes yes
Available Drive Types 15k SAS yes yes NA yes NA yes yes NA
Gowneoocumeoeney 10K SAS yes yes NA yes NA yes yes NA
7.2k NL SAS yes yes NA yes NA yes yes NA
Max SSD per StoreServ 120 240 480 480 576 1152 1152 1152
Max Raw Capacities (TiB) (SSD only) 1000 (838) 2400 (1676) 3351 4000 (3351) 4021 9600 (8043) 9600 (8043) 8043
Max random 1OPS Distributed R5 342000 659’000 786°000 786’000 1'060°000 1'700°000 2°000°000 2°000°000
front-end performance * | ocal Node R1 400’000 800°000 1°000°000 1°000°000 2°000°000 3'200°000 3'800°000 3'800°000
Max sequential GB/s Distributed 6.1 12.6 12.6 12.6 12.3 30.3 30.3 30.3
front-end performance 2 | gcal Node 11.6 23.2 24 24 38 75 75 75

|

1) 100% random reads, 8kB, no Cache hits

Hewlett Packard 2 100% sequential reads, 256kB, no Cache hits
Enterprise
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Denis.Yakusov@hpe.com
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