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Tpw BOonHbI 3Bontouunn flash

BonHa Nel: NMpounsBoautenbHocTtb BonHa Ne2: dkoHomus BonHa Ne3: HoBbI cTaHaapT

HuweBble padbouune Harpysku OcHOBHOe HanpaBrieHMe Flash no ymonuanuio ans
[obasneHne SSD B maccuBbl XpaHEHUS “‘bonblimne” no obbemy SSD un 6OMbLIMHCTBA NPUMOXEHWIA.
B NepByto ovepenb ans TEXHOMNOIMN MO 3KOHOMUMN EMKOCTU
NPOM3BOANTESTBHOCTHN cHmxatT TCO flash guckos oo
ypoBHA HDD.
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PocT pbiHKa All-Flash cuctem xpaHeHuns gaHHbIX

B 2020 77% pblHKa
3anmyrT flash-
based maccuBbl

(AFA and HFA)

Worldwide External ESS Revenue by Storage Array Type, 2015-2020 (SB)
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UTto Takoe Storage Class Memory (SCM)

— HoBbI knacc yctponcts, obnagarowmx crneayowmmMmm XxapakTepucTMKamu:

— MNponssogntenbHocTb bnn3kast K DRAM
— Pecypc nsHococtonkoctn onnskmn K DRAM
— CtoumocTb 6nm3ka K donaw-Hakonutenam NAND

— Npounssogutenun SCM:

— Intel 3D-XPoint - SSD Bepcus (Intel Optane), cenyac
— Intel n Micron 3D-XPoint DIMM, oxupaetca ~2019

— Samsung aHoHcupoBana NVMe ycTponcTBo nod HasBaHUEM
~9UuUS
Z-SSD

HDD

(~10ms)
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byayuwee Flash Hakonuteneit
OT npowsioro B byayuiee

Mpownoe Hacrosauwee
oMmc
0.5-1mc
Hybrid All-flash
HDD NAND flash/SSD
NAND flash/SSD
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byaywiee

0.250mc

SCM + Flash

Storage Class Memory
NAND flash/SSD

MNnaHbl pa3suUTUA

0.1mc

All-SCM

Storage Class Memory



JBonoLUUA pasBUTUA UHTepdencoB U NPOTOKONOB

NVMe / NVMeF

SAS

FC

2000 2005 2010 2015 2020 Future
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CKOpOCTb M eLle pa3 CKOpPOCTb...

228 8

Average Latency in Microseconds
w
2

200
100
0
66Gb SATA on
PCH chipset
u Avg Latency (uS) 490

Average Latencyin pS

Lower |s Better

|

6Gb SATAon | 6GbSASon 126

571 618

bSASon | NVMe on CPU

6Gb SASHBA | 6GbSASHBA  12Gb SASHBA | (PCle Gen 3)

562 314

— SATA 150 — 300 — 600MB/s
— SAS 300 - 600 — 1.200MB/s
— PCle — 4.000MB/s

4K Random Workloads
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MpenmywectBo cteka NVMe Hag SCSI

Typical Linux Storage Stack

— Kon-Bo komaHA 1 ovepeneu

Camel VFS/File System
SCSI: | |
Block Layer
400 [Commands/ | 1 | qUEUE |
Request Queue
|
SCSI Mid-Layer
l
NVM e NVMe Driver SAS Driver
13| Commands/ | 65536 | queue ovco NGBS SRR e
I s &
NV.Me HDD and SSDs
— Figure 2. A Linux Storage Stack Conparison Between SCSland HVMe
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Pa3BunTre HOBOIro cTeKa npoToKona

CerogHs 3aBTpa
3agepxku: ~0.5ms 3agepxku: >0.1ms

Application, Application,
OS SW Stack OS SW Stack

SCSI NVMe over Fabric
NHTepdenc nepegaum gaHHbIX
- Cepsep
TCP/IP FCOE TCP/IP IB or UDP
TpaHcnopTHbLIA NPOTOKON
Ethernet Ethernet
CeTeBble UHTEPdENCHI 16Gb 25/50/100GbE 32Gb L dabpuka
P 10GbE Ethernet Ethernet FC P
Twun HocuTenen B CX[ _ L cx
M UHTEPENChI HDD/NAND Flash SSD NAND Flash/SCM
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JBonumusa cucrtem xpaHeHmna HPE
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Gartner Magic Quadrant for Solid-State Arrays
Nionb 2017: HPE BXoguT B Yncro nuaepos

GARTNER STATEMENTS OUT OF THE REPORT

Hewlett Packard Enterprise (HPE) expanded its existing 3PAR StoreServ portfolio with its acquisition of
Nimble Storage on 17 April 2017. The result is two product lines: the 3PAR StoreServ products, which
feature common architecture and a shared software stack with the hybrid arrays; and the Nimble
Predictive AF series.

STRENGTHS

Both products feature a flexible architecture capable of utilizing NVMe Peripheral Component
Interface Express (PCle) SSDs and storage-class memory without a disruptive upgrade.

Infosight support provides detailed analytics and proactive resolutions that can identify issues
outside the storage infrastructure, resulting in high customer satisfaction.

HPE successfully communicates the wider value proposition of SSAs by using its "flashonomics”
program to sell business outcomes to customers, rather than concentrating on "speeds and feeds.”

CAUTIONS

The HPE portfolio, through the 3PAR File Persona Software Suite, is still evolving as a stand-alone
network-attached storage platform. Nimble only provides block storage protocols.

Existing 3PAR and Nimble customers that want one administration GUI may not want to have
heterogeneous SSAs within their infrastructure.

Itis yet to be seen whether HPE can efficiently integrate Nimble's support and service ability across
the HPE installed base, and without degradation of high service levels across all customers.
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Gartner Magic Quadrant for General-Purpose Disk Arrays

OkTa6pb 2017: HPE nuoep
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HPE is named the leader in the October 2017 Gartner Magic
Quadrant for General-Purpose Disk Arrays

STRENGTHS

— Existing HPE 3PAR customers will be able to benefit from HPE InfoSight's fault monitoring and
predictive preventative maintenance analysis.

— HPE Nimble Storage provides competitively priced storage arrays due to an array design that
uses 100% industry-standard commodity components.

The Hewlett Packard Enterprise (HPE) storage array portfolio consists of the XP7, 3PAR
StoreServ, StoreVirtual and HPE Nimble Storage CS-Series arrays. The CS-Series of midrange
arrays was added to the HPE portfolio with its acquisition of Nimble Storage in April 2017.

The Nimble CS-Series is clearly positioned to complement, not replace, the HPE 3PAR
StoreServ series. Nimble's InfoSight will also enhance HPE's service and support effectiveness
by improving remote support, analysis and predictive monitoring. Differentiation in arrays is
primarily in architecture, scale, ease of use, and breadth of protocol and server support. Therefore,
for the most common and standard use cases, such as server virtualization, all of the arrays in the
HPE storage portfolio can be successfully implemented.

This graphic was published by Gartner, Inc. as part of a larger research document and should be evaluated in the context
of the entire document. The Gartner document is available upon request from HPE.


https://www.gartner.com/doc/reprints?id=1-3L6E3NT&ct=161102&st=sb

[MopTdonno cuctem xpaHeHmsa gaHHbix HPE




[MpeactaBnseM HOBbIN UHOYCTPUANIbHbIU CTaHOAPT:
XpaHunuiwia cneayrowero nokoneHus, oonswe yem npocto CXM

(— InfoSight " _)

Predictive Analytics
XP7 3PAR Nimble SimpliVity StoreVirtual MSA
Bbicoyaniuas StoreServ Stgrage PaclumpeHHble VSA mbpuaHasn
AOCTYMNHOCTL Cucrema HoBeblid TMn GepBuCEl ANTA paboTt MM6kocTb cuctema
[aHHbIX KOPMOPaTUBHOIO XpaHUnuLL Ha Gase C AaHHBIMA NporpaMMHo- XpaHeHus no
| : ypoBHs Ans LIOfdos dreL-namaTv ¢ S CHILIEIX onpenensieMoro caMoii
Ha 6ase dneL- BO3MOXHOCTAMM | onerem peLueHns [OCTYNHOI LieHe
naMsITu NPEAVKTVBHOW i )

AHaJlIUTUKN

3awumTta gaHHbIX NMpeANKTUBHOCTDb [OTOBHOCTb K OoGrnakam

I'ny60|<aﬂ MHTEerpauusa c SKCI'IJ'IyaTaLI,MFI, OCHOBaHHAaA Ha Bbicokasa cteneHb MOOUNBHOCTU
NPUIIo>KeHNAMn aAHaJIUTUKEe OaHHbIX
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EaovHasa nnatchopma oT Ha4anNnbHOro 4O KOPNOPATUBHOIO YPOBHSA

M'MGpunaHbIe maccuBbl HDD All-flash

20000R2 9450 20000R2

8000 8000

Oowue MHCTPYMEHTbI ANA ynpaBsJlieHNA AaHHbIMU

Q
S\ Adaptive Data f'\ Priority °~®'° Storage ®\ Storage
Reduction o~'] Optimization o 3 o Federation Replication
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Isonouusa HPE 3PAR StoreServ

- March 10

- Introduction of:

: Adaptive Optimization,

: Recovery Manager for vSphere :

- September 10

June 13
3.1.2 MU2,

: 7450 AFA, Encryption,

5 QoS, RM Hyper-V, E2E
: FCOoE, SPC-1 7400 AFA
: 258,078 SPC-1 IOPS

August 15

. New 8000 midrange and 20450 all-flash; Smart SAN for 3PAR

December 15

400GB + 3.84TB FE SSD RMC-S; Online Import for IBM XIV
: June 16
: 7.68TB SSD; 24PiB scalability
: September 16

: RMC 3.0 (RMC-O, File Persona); DAC Support
for IP, iISCSI and FCoE; 15.36TB SSD; SSMC 3.0

: 3PAR acquired by HP June 14
: . EMC to 3PAR : February 17
- May 99 : 2005 . 2007 . November 11 : Online Import: :  :0S 3.3.1; Adaptive Data Reduction (ADR) for 8k
: 3PAR founded : Dynamic : 3PAR IPO; - V800 SPC-1 51 92TB SgD Inline I+ 20k: 3DC Peer Persistence; all-inclusive SW
: (5 employees) : Optimization, : Virtual Domains, ; i world record: EThln Dedun. Thin i :licensing; 8k combo IO adapters; Express Layout
: : Recovery  : native iSCSI : 450213 10PS ! Clones P: :  forall Drives; SSMC 3.1; RMC 4.0
o sManager g — o o —
1999 Bright Future
e 4 ) 4 ? 4 ) 4 ) 4 =00 e *—e 4 4
2002 2006 2009 ! December 12 : February 16 April 18
S-Class; E-Class New: F-Class the first : New: StoreServ 7000; : New 20840; SSD . 0S 3.3.1 MU2
Thin midrange quad controller : 3PAR0S3.1.2, : : Express Layout; : August 17 :  Peer Persistence AIX
Provisioning Storage midrange array; . Peer Persistence, - addl. OS support for : SSMC 3.2 January 18
: InForm OSv2.3.1 Wlth Persistent Ports - Peer Persistence i 053.31mul InfoSight for 3PAR SSMC 3.3
: 2001 many new features  : June 17 RMC 5.0 incl.
: 3PAR secures $100 Million August 11 : 20000 perf kicker HPE Cloud Bank and RMC-E
: in third-round financing New: V-Class w. Gen 4 : November 15 New 3PAR 9450
2000 Soog L S1G, V814, PeerMotion December 13 - 20850 world record: 62'844.45 SPC-2 MBPS
Bring-up of the  New: T-Cl - 3.1.3, performance enhancements, extended QoS, JUﬂ? 15 - _
Gen 1 3PAR ew: asswi new drives; higher system limits and scalabilities New: StoreServ 20000 flash and hybrid; 3.84TB SSD;
ASIC Gen 3 ASIC September 14 i E2E 10-PI; Peer Persistence for RHEL, HP-UX, Oracle RAC
3PAR OS 3.2.1, Peer Persistence support Windows, December 14
FCOE, iSCSI, Adaptive Flash Cache, 480GB & 1.92TB New: 7000c with Converge Block, File and Object Access; 16Gb FC ports; VMAX
E Packard SSD, RAID6 & FC protocol performance enhancements Online Import; new management console SSMC; Recover Manager Central (vSphere)
ewlett Packar

Enterprise
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3PAR Gen5 Thin Express ASIC
B cepaue kaxaoro 3PAR

Watch the “Understand the 3PAR ASIC” video: http://www.youtube.com/watch?v=LmOMgWNGA7E
and the “3PAR Architecture ChalkTalk”: https://youtu.be/MaTU2xc23NE

—
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Data Integrity

T10-PI
Persistent
Checksum

Fast RAID
10, 50 & 60

Rapid RAID
Rebuild
Integrated XOR
Engine

Zero detection

and Hash
Generation
Tightly-
Coupled
Clustering

High Bandwidth,
Low Latency
Interconnect

Low Latency
Cache
Mirroring

Minimal CPU
cycles required

Mixed
Workload &
CPU Offload

Independent
Metadata and

Data Processing


http://www.youtube.com/watch?v=LmQMqWNGA7E
https://youtu.be/MaTU2xc23NE

3alwmTta MHBeCcTUUUn

Adaptive Data Reduction (ADR)
[1lonHbIN NAKeT NUUEH3NN
[OTOBHOCTbL K TexHonorusam SCM / NVMe

|
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Hoebin TepmuH: HPE 3PAR Adaptive Data Reduction

MakcumanbHasa 3ac¢ppeKTUBHOCTb
MuHumanbHas CTOMMOCTbL BnageHus

CxaTtune gaHHbix 4:1 (Thin Provisioning + ADR) *
PabotaeTt Ha 3PAR 8000 n 20000
[MpumeHaeTca n3bupartenbHO U B peXnmMe oHnanH

B koHconu ynpaBneHna SSMC MOXHO NOCTPOUTL MPOrHo3
N YBUOETHb pearibHble pe3ynbraThl

OnpepeneHue

«HyrieBbIX 6/1IOKOB»
Ynandem Hynuv B NoToke

Fibre Channel

EuE
O
EeE e
0

Hepynnukauus
YLI,aJ'ISIeM NnoBTOpPAOLLNECA
CTpaHuubl NaMATHU

Express Indexing

ObpaboTka MeTagaHHbIX
Aepynnukauum B ASIC

[
] LY
mn " .
[ | HE
[ ]
Komnpeccus YnakoBKa AaHHbIX
Ynansem m3bbITO4YHOCTb BHYTPU pamoTHO
CTpaHVILI,bI namMmaTi yl'laKOBbIBaeM OaHHble

Express Scan
OnpepgenexHne CXXMmMaemMoCTy AaHHbIX U
KoMmnpeccusi genaetcs npoueccopom Intel CPU

—
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* Mporpamma 3PAR Get Thinner Guarantee



http://www8.hp.com/us/en/products/data-storage/3par-thinner.html

NMpepBaputenbHble AaHHble 00 3chheKTUBHOCTN KOMNpeccuum

CtpyktypupoBaHHble (CYB[1) HJaHHble HecTpykTtypupoBaHHble (channbl)

50% il el 35%

Hewlett Packard
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Hoeaa cxema nuueHaupoBaHuna: 3PAR All Inclusive

Bcero 3 BapuaHTa

Kaxkabi HoBbIM maccmB 3PAR
NOCTaBNSAETCA CO BCEMU NTULIEH3UAMU

MO, paboTatoWwmx Ha OQHON cUCTEME

notpebyetca HPE 3PAR All-Inclusive Multi-System
Software (Remote Copy, Federation, Peer
Persistence n CLX)

@ LLindppoBaHmne — otaenbHaga nuueHs3uns.

—
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NapanTna pna SSD-Hakonutenen B HPE 3PAR StoreServ

3 roga 7 net

CtaHpapTHas rapaHTus Ha HPE [ononHuTtenbHaa 6ecnnartHas
3PAR 1 BCe KOMMOHEHTHI, rapaHTna Ha nsHoc NAND-
KOTOpble B HErO BXOAAT, namMaTn oA BCEX COBPEMEHHbIX
BKIO4Yas XXeCcTkme gUCKn mogenen HPE 3PAR

A A

G (G —— )

v

5 net
apaHTna Ha Bce SSD, B TOM
yucne Ha nsHoc NAND-namaTtun

CemMuneTHAA rapaHTUsa pacnpocTpaHAaeTcsa Ha umerwwmeca cuctembl HPE 3PAR

— Bce cuctembl 3PAR, npoadaHHble ¢ 2015 roga, 6ecnnatHo nony4yat npoanexHue rapaHtum ot nsHoca NAND.

Hewlett Packard
Enterprise MoppepxuBatotcs Bce SSD, kak B maccuax All Flash, Tak n B rmbpuaHbix koHdurypaumsx HPE 3PAR




Cucrtembl pe3epBHOro KONUPOBAHUA
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CoBpemeHHbIN MogenbHbIN pang HPE StoreOnce

L StoreOnce B
@ + HPE Data Protector

E‘;) HPE StoreOnce

Recovery Manager
Central

EavHaa apxutekTypa

« OoHa onepauuoHHasi cuctema
» OOQuH nHTEepMenc ynpaBneHus
* EanHbIv pyHKuymoHan MO

3540
BupTtyanbHble A
MaLUUHbI aEse =
StoreOnce VSA g e
Ha VMware ESXi 3100 | issaasae-f|°  15,5-31,5Tb no 26,7Tb/yvac
n MS Hyper-V E = - B no 12,7Tb/yac

g s

5,5TB none3Hbix
900 0o 6,4TB/uac
o80)

-"ovsn
JIMUEeH3NN Ha

7,5-15,5Tb
no 12,7Tb/vac

1TB 6ecnnaTtHo

5500 6600

36-864TH
po 37,7TB/yac 72-1728Tb
no 184Tb/yac
KnactepHas
MHOFOKOHTpOJsNepHas
cucrema

184 Tb/uac

4,10, 20, 32, 5076
[&3)-

StoreOnce Catalyst

¥ Backup App & Source Dedupe
Hewlett Packard '#T P APP p
Enterprise

&
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StoreOnce — 4YTOo NOABUIIOCHL HOBOIO

HPE StoreOnce CloudBank Mukpokoa 3.18.x
« [JlonrocpoyHoe xpaHeHue 6ekanos B HEOOPOrom * HoBbIn pyHKLUMOHaN pennukauum B obnako u
0BBEKTHOM XPaAHUINLLE MOBbILLEHWE MPOU3BOAUTENBHOCTU

BupTtyanbHaa oubnuoteka StoreOnce VSA B obnake MS Azure

* Bo03MOXHOCTb pasBepHyTb BUpTYyanbHbIn StoreOnce

B obnake MS Azure

—
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StoreOnce CloudBank — anst koro?

StoreOnce CloudBank naeanbHO nogonaeT TeM, KTO XO4eT BOCMNOSIb30BaTbCH:
* [NpenmyliectBamm 0O bEKTHOIO XpaHeHNa 6e3 U3MEHEHNST TEKYLLMX HacTpoek O Bekana

* HM3KkoM CTOMMOCTbLIO AONTOCPOYHOIO XpaHEeHUs1 AaHHbIX AS1st BbINONHEHMS TpeboBaHUN
PErynsaTopoB

» XpaHEHMEM KOMNnimn BHE OCHOBHOW NNoOLLaaKN

* ViImeTb pelueHne No aBapumHOMY BOCCTaHOBIIEHUIO U3 obnaka

—
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[TpsaMoe pe3epBHOe KONMMpoBaHue
— Ana (PU3n4YeckKknx, BUpTyanbHbIX
N KOHBepPreHTHbIX cpen

|
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Y10 Takoe HPE StoreOnce RMC ?

RMC VM
cney. BupTyasibHad MalllHa

= OCYLLIECTBNAET NepeHoC AaHHbIX
: 3PAR -> StoreOnce

“—— ESXi or MS Hyper-V

Catalyst over
FCor Ethernet or FC

iSCSI ./ |
ﬂq HOe \ Catalyst Store

] ® konupoBaHue c W
BaS€ Snapshot  mHoxecTBOM @ e IE)r(optr:cis
VVs VVs napannenbHbIX e e
NOTOKOB :
3PAR wvnun StoreVirtual VSA StoreOnce

—
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Mpsimon 63kan B cpaBHEHUN TPAAULMOHHBIMU pPeLleHUsIMHU

PeweHne StoreOnce Recovery Manager Central (RMC) paboTtaeTt B 17 pas
bbicTpee, 4em obbivHoe 1O pe3epBHOro KONMPoBaHUSA

HPE RMC 810 Mo6auT/c 6.7x 2200 M6awuT/c 17.6x 480 M6aunt/c  4.95x
MO pe3epBHOro o o .

KONMpPOBaHUS 121 Mb6auT/c 1x 125 Mb6auT/c 1x 97 Mb6auT/c 1x
3amMeyvyaHus:

« [NpounssogutensHocTb 810 MB/s nepBoro nonHoro 6ekana 6bina orpaHnyeHa ogHUM NHTEPdENCOM
FC (8Ghb) koTopbin ucrnonesosana RMC VM, MOXHO yaBouTb UX KOM-BO, ncnons3doBatb 16Gb FC;

» [NpoussogutensHocTb 2200 MB/s aTo npousBoguTenbHocTb Synthetic Full 6ekana (Tak, kak oHa
oTpaxaetca B GUI StoreOnce). PeanbHbll 06beM nepeaaHHbIX AaHHbIX B pasbl MEHbLLUE;

—
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YnpaBrneHue HanpsaMyr U3 uHTepdenca npurnoxeHus

vmware* vSphere Web Client

w [l Meereen.nearline local
w [iy Westeros ( @ Search ,
R DNOT RNIC / ame iZe odimne:
Bl Loca Do g S o [MpocTas 3awuTa BUPTYanbHbIX
m— » [).sdd.s sad.s
| i Doril CRLS I DR L Bvarro MaluH B OAUH KITUK MbILWLN —
) {5y Browse Files -
s o Repister W L. 6ekan Hanpsamyto 13 VMware
~aey € e Capcty omato vCenter Ha 6bubnnoteky HPE
Ld ncrease Datastore Capacity
Eraal = StoreOnce
EBraay & Unmount Datastore
v [Ia Svos Maintenance Mode »
» CINOT)
) Skyre

B skyre [ Manage Storage Providers
B Starfa Configure Storage /O Control
B Starfa Edit Space Reclamation

Settings

Move To
Rename
Tags & Custom Attributes »

Add Permission
Alarms »

E} Delete Datastore

All HPE Recovery Manager Ce|

%) Recent Obj;
Set Recovery Set Creation Policy  »

Actions b Create Recovery Set &y Snapshot
¥ Express Protect |

Viewed { Schedule Recovery Set Creation

Task Name

— [ Dorne-Large

Hewlett Packard
Enterprise

| &5 Update Recovery Manager Cache s "




Recovery Manager Central (RMC) 5.0
YTO HOBOroO?

Enterprise



KopoTkas ucropwus...

RMC

Hewlett Packard
Enterprise

1.0 VMware support, Express Protect
1.1 Remote copy between 3Par
1.2.0/1.2.1 Element Recovery Technology, VVOLs

2.0 RMC-S, Catalogue Protection, Catalyst Copy, vCenter multi user
support

3.0 RMC-0O, HC 250, Performance enhancements (e.g. multi-path),
enhanced/simplified installer

4.0 RMC-SAPHANA, StoreVirtual VSA, SV/3Par replication, Hyper-V
hosting, vCenter Linked mode, RMC-S Peer Persistence and general
Improvements, STaTS support

4.1 RMC Express Restore, recovery from the cloud with RMC Express
Restore from StoreOnce CloudBank, granular recovery with Veeam
Explorer integration

5 RMC Exchange support




Y10 HOBOro nossBunocb B RMC

— PekomeHgaumm no cansmHry npu passepTbiBaHUN

— BkntoyeHa Bepcua (60 gHen) StoreOnce VSA (3.16.2)

— RMC VM Tenepb MoOXeT paboTtatb Ha Hyper-V

— [lobaBneHna nogaepxka StoreVirtual VSA, v12.6 nv12.7

— MosiBunca doyHkumoHan Peer Copy mexay StoreVirtual VSA n 3PAR

— MNMosiBunack nogaepxka koHpurypaumm vCenter B pexxume Linked Mode

— N3meHeHus B pexume RMC-V «Force option»

— STaTS (3abupaem gaHHble B StoreFront Remote)

— RMC Express Restore (B 15 pa3 6bicTpee, YeM BOCCTAHOBUTb OBbIYHbIN MOSMHbIN Bekan)
— NpaHynspHOe BOCCTaHOBNEHUE Yepes nHTerpaunio ¢ Veeam Explorer

— MNoopepxka MS Exchange

—

Hewlett Packard
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HPE Storekver
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CemencTBO NEeHTOYHbIX ycTponuctB HPE StoreEver

LTO-8 Tape Media

HPE T950 HPE TFinity ExaScale

Up to 30TB**
capacity MSL6480

LTO Ultrium 1/8 G2 MSL4048 ) MSL3040 .

Tape Drive Autoloader MSL2024 =

SMB & distributed : .
: Mid-Range Enterprise
environments
Form Half Height 1U Form Factor 2U Form Factor 4U Form Factor Scales from 3U- Scales from 6U-42U 47U Form Factor
factor 21U
Max. 1 slots 8 slots 24 slots 48 slots 32 slot base Scales from 80-560 slots 50 to 10,020 LTO 50 t0 53,460 LTO
slots module slots slots
40 slot expansion 4510 7,614 TS11xx 45 to 40,680 TS11xx
module slots slots
Scales from 32-272
slots
Max. 1 1 2 4 21HH 42HH 120 FH 144 FH
drives
Max. 30 TBLTO-8** @ 240 TB LTO-8 ** 720 TB LTO-8 ** 1.44 PB LTO-8 ** 8.16 PB LTO-8 ** 16.8 PB LTO-8 ** 300 PB LTO-8 ** 1.6 EB LTO-8**
capacity 15TBLTO-7* 120 TB LTO-7 ** 360 TB LTO-7** 720 TB LTO-7** 4.08 PB LTO-7 ** 8.4 PB LTO-7** 285.5 PB TS1155** 1.52 EB TS1155**
6.25 TBLTO- 50 TB LTO-6** 150 TB LTO-6** 300 TB LTO-6** 1.7 PB LTO-6 ** 3.5PB LTO-6** 190.3 PB TS1150** 1 EB TS1150**
6** 24 TB LTO-5* 72 TB LTO-5* 144 TB LTO-5* 1.68 PB LTO-5* 150.3 PB LTO-7** 801.9 PB LTO-7**
— 3 TB LTO-5* 62.62 PB LTO-6** 334.12 PB LTO-6**
Hewlett Packard . :
Enterprise *2:1 compression

**2.5:1 compression HPE Internal and HPE partner Use Only



LTO Roadmap

MATIVE COMPREESSED

MOTE: Compressed capacity for generation 5 assumes 2:1 compression. Compressed capacities for generations 6-12 assume 2.5:1 compression
(achieved with larger compression history buffer).

SOURCE: The LTO Program. The LTO Ultrium roadmap is subject to change without notice and represents goals and objectives only. Linear Tape-Open,
LTO, the LTO lego, Ulrium, and the Ultrium logeo are registered trademarks of Hewlett Packard Enterprise, IBM and Quantum in the US and other countries.
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Y LTO-7 caMmoe HU3Kass CTOMMOCTb BriaaeHus ans
AONroBpeMeHHbLIX apXnBoOB

CpaBHeHue cpegHen CTOMMOCTH . VCKN OBXOASTCS B 6 Da3 I0DOXKe
BnageHus 3a 9 net gna LTO-7 n guckoB a A pa3s Aop ’
AN 0ONroBpeMeHHOro apxmsa* yem LTO-7

$16 000 000

« [unckn ncnonbaytoT B 110 pas 6onbLue
QHeprnu

$14 000000

$12 000 000 -

« [nckn TpebytoT B 2 pasa bonbLue

i E
$10 000 000 neray NPOCTPaHCTBa Ha nony

$8 000 000 - Floor Space

$6 000 000 - B Equipment,

Maintenance, Media

N 370 BEPHO, €CNN TONMbKO HE HYXeH
MOCTOSIHHbIN OOCTYN K AaHHbIM, Hanpumep

ang aHanuaa.

$4 000 000 -

$2 000 000 -

$0 -
Disk Tape
* The Clipper Group Inc, “The Impact of LTO-7 on The TCO of Long-Term Storage” September 2015

—

Hewlett Packard
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nO3VIL|,I/IOHVIpOBaHVIe ONCKOBbIX N JIEHTO4YHbLIX CUCTEM

{
U

NMepBuyHbIEe CX NeaynnukaTopbl | JleHTOYHbIE ONONNOTEKN

AnNuTenbHOCTb XpaHeHUs
CpenHsas Oonras

TpeboBaHNs K NPOCTPAHCTBY, OXJTAXAEHUIO U 3HEepPronoTpedneHuto
MeHee XecTKkue OuyeHb XecTKue

JocTyn K gaHHbIM
Yactbin goctyn Penkuun gocrtyn

AuckoBble cuctembl | Cuctemnbl ¢ geaynnukaumen | JleHTOYHbIe ONONNOTEKHU JlenTbl B ceundpe

Hewlett Packard
Enterprise

[



HPE Nimble n HPE InfoSight

Enterprise



E,EI,VIHaFI 0a3a AAdHHbBIX ONA BCeX 3dKa34UKOB
Oby4yeHne n3 NnponHcTannMpoBaHHoOW basbl

gooo
XocT, VM, ceTeBble npobremsl

/@I‘Ipo&lemu B3aMMOOENCTBUS

D [Mpobnemsl ¢
KOH(purypaumen

[Mpobnembl ¢ CX[

7A He vcnonb3oBaHue nyymnx npakTmk

—

Hewlett Packard
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Storage as a Service

HPE InfoSight...[laeT oTBeThHI

Bl Machine Learning Correlation = OueHKN BO3OENCTBUSA Ha NPOU3BOANTENBHOCTb

= [loHATHbIE pekoMeHaaumn

IOPS

= ABTOMATU3aLUSA KENCOB C PELUEHUNEM

TpagUUMOHHBLIN MOHUTOPUHT...COo30aeT BONPOCHI

= Ha yem 9 gomKeH CKOHUEHTpMpoBaTLCA?
P
c ! = B yeMm npobnema?
g
= Kak MHe ee pewunTb?
—

Hewlett Packard
Enterprise



Ynpexagawolive peKkoMmeHaauuu Ans Ballero LeHTpa oopabdboTku AaHHbIX

lNpepoTrBpaweHue
npoonem
[10 "X BO3HUKHOBEHUA

YnyuweHue MpounsBoantTenbLHOCTH OnTMMM3aums
MpoakTuBHO [locTynHbIX pecypcos :

Mpumep: Mpumep:

Mpumep:

3meHnTe HacTpomnky MpUMeHnUTE NONUTUKY Nepemectnte VM3

Ha nNopTy 3, 4YTOOLI QoS Ha voll ans Ha Host2,

n3dexartb Npobnemsbl ¢ yIyYLLIEeHMS nockornbky Host1

OTKa30yCTOﬁHMBOCTbK) nepenoJyiHeH

npPpon3BoAUTEITbHOCTHU

Ha vol2

YcTpaHeHune BOMNpPoOCOB B ynpaBrieHUU MHPPaACTPYKTypou




Mpumep pabortbi Infosight

9 UHumpgeHT: InfoSight obHapy»xun ynaeLUnin KOHTpoOnep y ogHoro u3

3aKa34nKkoB
[MpepoTBpaLleHUue
Hukakunx [MpoakTUBHbLIN 40 3aKa34ynKoB
[To npuynHe aHanun3 BbisiBUI Oar, nony4mnu
ayonnpoBaHHOCTU KOTOPbIN B TEYEHNE Heobxoanmoe
KOHTpO1epoB 24 yacos 0Oblir OOHOBIEHME 00
yCTpaHeH nposieneHus bara
paspaboTymKkamu

—
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Mpumep pabortbi Infosight

9 UHuunpeHT: [NageHne npon3soguTenbHOCTU Y OQHOMO N3 3aKa3yvnKoB
nocne anrpenvga MMKpokoga

NpepoTBpaLwleHue

10-Tn kpaTHoe [MpnymHa nageHuns 600 cuctem ObINM cnaceH.bl
nageHue NPON3BOANTENBHOCTM XOCTOB OT anrpenga 4o gukcaymm
NPOn3BOAUTENBLHOCTU MO ESX nocne obHOBEHUA NpobsieMbl CO CTOPOHbI
NpUYnHE Pe3Koro NimbleOS 6Obina B VMware
yBenuyeHusa 3agepxek cneymdunyeckon komaHage

ISCSI| — BbICTPO co3aaHo
obxogHoe pelleHue angd
ncnpasneHust 3Ton oLLINMOKK

—

Hewlett Packard
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Kak InfoSight noBbIwaeT 4OCTYNHOCTb NMPUIOXEeHUN

[MpenoTBpaLlaeT cooun 90% npoGrnem

obHapyxmBatoTCs
ObicTpee, 4em 3TO

MHorononsb3oBaTensLCKui Aenaet nepcoHan IT

BbicTpo onpenenger SaaS-nopran

NCTOYHUK cOoA
TakoBa pakTmnyeckas

InfoSight” [OCTYMHOCTb AaHHbIX
m-\peﬂmm%bm MO COCTOSIHUIO Ha
aHanus mapTt 2017
Onpegensert 3arpysky
cuctemMbl B OygyLiem

CpenHee Bpems
OXuaaHusi oTBeTa
nogaepxkm L3

3alwuaeT BCHO
NHCTanNnNMpoBaHHyto 6asy
OT BO3HUKLLEN NPOOneMsbl

—
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Ctatuctuka no paborte noanepxkm Nimble

—93% oTKpbIBaKOTCA aBTOMaTUYecKu 1 86% 3aKpbiBaOTCA aBTOMATUYECKM (BKNOYasd pekoMeHaaumm
Mo PELLEHNIO)

—CpepaHee BpeMs OT OTKPbITUA 40 3aKPbITUSA Kenca — 42 MUHYTI

—bonee 96% KkencoB 3aKkpbIBalOTCS MeHee 4YeM 3a 8 yacoB, 53% meHee YeM 3a 1 yac

—CpepaHee BpeMs OXnaaHNs Ha NIAHWK NPK 3BOHKE <1 MUHYTBI
—B cpeaHem uHxeHep noaaepxkn pasdupaet 80 keincos B MecsiLl, 4 B 1€Hb
—CpenHui cTax nHXeHepa noaaepxku 12 net

—Pe3synbTaThl onpoca 3aka3ymkos - 4.9 13 5.
—4.5 6anna cuutatotcs yposHeM World Class

—

Hewlett Packard
Enterprise



CnekTp NpOAYKTOB u ycnyr

MynbsTtun- —
obnavyHble SEHEERD Clotavolumes
Ycnyrn
[Mpon3BoaUTENbHOCTb EmMKOCTb
OBBC r A QddpekTnBHOCTb, [T
CXO s LOA B e
AF-cepus — Sk-cepus
TBepaoTernbHble MaccuBbl CS-cepus Hepoporne maccuBbi
[MOpuaHbIe MaccuBsbl
YpoBHU
XpaHeHns
TpeboBartenbHbie K [MTpunoxeHuns Pe3epBHOE KonnpoBaHue,
Harpyskn NPOW3BOAUTENTBHOCTM obulero TecTUpoBaHue,
NPUNOXEeHUA HAa3HaA4YeHUN4A HEKPUTUNYHbIE MNPUITOXEHUA

49 | & nimblestorage



HPE MSA

 m—
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Jingupyrowme no3mymmn Ha pbiHke CX[] HA4YaNbHOro ypoOBHA

Bonee 400,000 MSA 2052

nonb3oBaTeneun no Bcemy
MUpy

MSA 2050

M'MGpuaHbIN maccuB ¢ SSD

2X 800GB SSD skntoueHo
Noppepxka 8Gb/16Gb FC, 1/10GbE
iSCSI unan 12Gb SAS

8 nopToB Ha maccmB

Korpa BaxxHa CTOMMOCTb A NAR &R 5'a A
Mopnepxka 1/10 GbE iSCSI, 8GB FC 1 12Gb SAS o's's'sss's"s u'e'ee e n nl e e e
4 nopTa Ha maccuB pam— -

Korp,a BaXXHa Npon3BoauUTESIbHOCTb
Noppeprkka 8Gb/16Gb FC, 1/10GbE iSCSI nan 12Gb
SAS

8 nopToB Ha maccuB

MSA 1050

—

Hewlett Packard
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MSA 2050/2052 2

Natoe nokoneHune MSA

- ONTUMM3MpoBaHHble 51 Gen KOHTPOMNepbl: MOLLHee NpoLeccopsl, bonblue namsaT, 6onbLLe
NPOnN3BOANTESNTBHOCTH

« 200,000+ Random Read IOPS 2.3X ebiwe vs 4 Gen MSA

« 100,000+ Random Write IOPS  2.5X ebiwe vs 4t Gen MSA

« >5GB/Sec Excellent throughput/sequential performance
Takue e npocTtble MSA, Takune xxe ruobkue, COBMeCTUMbIe C TeEM XXe obopyaoBaHUeEM

4YTO U Npeabiaylliee NoKosieHme.

- Npe-ckoHdurypmposaHHble mogenu SFF/LFF cuctem — MSA 2050 models
— KoHBepreHTHble SAN koHTponnepbl ans FC and/or iISCSI
— 12Gb SAS KoHTposnnepsl
— [1pe-ckoHdurypupoBaHHble mogenu rmbpmngHbix cnctem — MSA 2052

—

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



CpaBHeHune MSA 2040 n 2050

MSA 2040

Specification

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
ISCSI host connectively 1/10 Gb 1/10 Gb
SAS host connectivity (SS/%ngf Shap 16|/:1a23tG|PoIIower 205x SAS availability: Q3, 2017
p?grt% gr?t(;gﬁearmd 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
Kop3suHa | 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
—— SSDs integration (2042/2052) 2x 400 GB MU or ME 2x 800 GB MU

2050 will support BTO and CTO




o

NMpoussoautenbHoctb MSA 2050

MSA 204x > MSA 205x
virtual mode

Workload : \Z
virtual mode ¢

8K 100% RR RAID 1 at < 5 ms latency, 16 Gb Fibre Channel—All SSD 96,000 IOPS 220,600 IOPS
8K 100% RAID 1 RW at < 5 ms latency, 16 Gb Fibre Channel—All SSD 40,500 IOPS 102,800 IOPS
256K RAID 5 100% sequential read bandwidth, 16 Gb Fibre Channel—All HDD 5.27 GB/s 5.28 GB/s
256K RAID 5 100% sequential write bandwidth, 16 Gb Fibre Channel—All HDD 3.95 GB/s 4.65 GB/s
IOPS Throughput (GB/s)
250000 " 2\ 130% increase 6,00
200000 & >00
150 000 o
{C\} 154% increase 3,00
100 000
“z-* 2,00
_ Random reads Random writes _ Seq reads Seq writes
m MSA 2040 = MSA 2050 = MSA 2040 = MSA 2050
—

Hewlett Packard
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SAN-UH(ppacCTpyKTypa

Enterprise

55



O6HoBneHne SAN-nHdpacTpykTtypbl = YCKOpeHune

paboTbl Bawunx npnnoxeHnmn

¢ B 4X pasa ObicTpee BblinonHsATcA 3agadm ¢ 32 Gb FC*

¢ B 2X pa3a bbicTpee BbINonHAKTCA 3agayvn ¢ 16 Gb FC*

1000

VDI
Bootstorm

VDM
“Bootstorm”
Time

500
0

vmware

Storage
vMotion

Storage
vMotion Time

150
100

50
0

8GbFC =

vmware

Data
Warehouse

Data
Warehouse
DSS Query

Time

4000
2000

|
O
[e0]

ORACLE’
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32.

|
<
©

12°

Data
Warehouse

Data
Warehouse
DSS Query

Time

10000
5000
0

32_

) ©
—

8G..

%M Lnoft
2 SQLServer

2018

Storage Storage
XenMotion Migration
Storage Storage
XenMotion Migration

Time
100
100
50
50
o | L
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©
- ™

®
crrklxt icrosoft
B v W

—
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Legend
32Gb FC

16 Gb FC
8 Gb FC

*B CpaBHeHne
c 8Gb



YctapeBwasa SAN-UH(ppacTpyKkTypa ABnsgeTca "y3Kum mectom" ans
Flash-maccuBoB KomnaHnus Demartek nposena

Bpemsa B
ceKyHpax

2000
1800
1600
1400
1200
1000
800
600
400
200
0

nccneaoBaHne CKopocTU
AocTyna K AaHHbIM U cpaBHUNa
8Gb, 16Gb 1 32Gb SAN FC

I

Ha 72%
MEeHbLLEe X

l Bornblue BbINOSTHEHHbIX
TpaH3akumn B CYB[]
; 2 %

QUERY TIME
m8 Gbps w16 Gbps w32 Gbps

bbicTpee npoucxogmt obpaboTka
TpaH3akuun B CYB[1

Flash-maccuBbl TpeOYOT NCNONb30BaHUS MakCUMarbHOW CKOPOCTU U MPOMYCKHOW CMTOCOBHOCTH

—
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DemartEK 3rd party Validation m—p  http://www.demartek.com/Demartek Emulex LPe32000 Gen6 FC Evaluation 2016-03.html



http://www.demartek.com/Demartek_Emulex_LPe32000_Gen6_FC_Evaluation_2016-03.html

—
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Cnacunbo 3a BHUMaHume



