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Agenda

Date Description

Alternatywne rozwigzanie backupu w bardzo dobrej cenie: HPE VM
Explorer + deduplikacja z HPE StoreOnce

Niedrogi multisite stretched cluster (network RAID) z uzyciem macierzy
HPE StoreVirtual 3200.

Nowosci w swiecie HPE 3PAR - dodatkowe funkcjonalnosci, korzystne
zmiany licencjonowania.

—
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Zintegrowane rozwizgnie HPE

|

Hewlett Packard
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Transformacja, kierunek hiperkonwergencija

Ro.zwwlzanla ‘ DZI.SIejSZG rozwigzania Infrastruktura SimpliVity ‘
firmowe ‘ hiperkonwergentne ‘
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Redukcja kosztow IT i uproszczenie procesow operacyjnych

Financial Analysis (risk-adjusted)

3,000,000 FORRE ST ER®

Source: Independent commissioned study conducted by Forrester Consulting

2,000,000 , o, . . .
— Efektywnos¢ wykorzystania pamieci masowych : 60:1
000,000 — — Redukcja miejsca w centrum przetwarzania: 10:1
- — Redukcja procesow backup: 3 h/dzien
0 — Redukcja konsultingu : 24 h/tydzien
o — N ™ o
T T © o
_ CHEEEE S
(1,000,000) I 2
= © . . . . , oy
< 3 — Wiecej czasu na innowacyjnos¢
]
o . . ; oy . .
— Zwiekszona wydajnos¢ aplikacji
224% — Lepsze parametry odpornosci na awarie i katastrofy
o
ROI — Zunifikowane zarzadzanie
Zrédto: The Total Economic Impact Of SimpliVity Hyperconverged Infrastructure, a
November 2015 commissioned study conducted by Forrester Consulting on behalf of
— SimpliVity.
Hewlett Packard
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SimpliVity TCO 22-49% nizsze od AWS w 3 letnim okresie

Sumaryczne koszty 515 VM przez okres 3 lat

Cumulative Costs for All VMs

|

— $1.74M
} “amazon
.+ $1.14M webservices™

T $885K Hewlett Packard

Enterprise
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22% 49%

Nizsze TCO(3) od AWS
Rezerwacja z gory

Nizsze TCO(3) od AWS
Tryb na zadanle

—
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HPE HC-250/HC380

15 minute
installation

with HP
OneView
InstantOn

vSphere
integration
with HP Proven
OneView ProLiant
for vCenter Technology

Rich data
100% services
factory pre- : with
integrated Automatic StoreVirtual

discovery
of compute/storage
resources

—
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2015 Gartner, Magic Quadrant for
Deduplication Backup Target Appliances

Figure 1. Magic Quadrant for Deduplication Backup Target Appliances

EMC

HF

“By 2018, 50% of applications with
high change rates will be backed up
we | o directly to deduplication target

Fugtsu

appliances, bypassing traditional

& Q HetApp
o

backup software, up from 25% today.”

REILITY TO EXECUTE

COMPLETEMESSOF WG~ —— Ja ol Saplemiher 2018

* 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.

Gartner does not endorse any vendor, product or service depicted in its research publications, and does not advise technology users to select only those vendors with the highest ratings or other designation. Gartner research publications consist of the opinions of Gartner's research
organization and should not be construed as statements of fact. Gartner disclaims all warranties, expressed or implied, with respect to this research, including any warranties of merchantability or fitness for a particular purpose.

Gartner, Magic Quadrant for Deduplication Backup Target Appliances, Pushan Rinnen, Dave Russell, Robert Rhame, September 29, 2015.

—
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Gartner - Recognized HPE Leadership

General-Purpose
Disk Arrays
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Gartner Magic Quadrant for General-Purpose
Disk Arrays

21 October 2015

Analysts: Stanley Zaffos, Roger W. Cox, Valdis
Filks, Santhosh Rao

Solid-State
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COMPLETENESS OF VISION

Gartner Magic Quadrant for Solid-State Arrays
June 23, 2015

Analysts: Valdis Filks | Joseph Unsworth | Arun
Chandrasekaran
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Gartner Magic Quadrant for Integrated Systems
August 11, 2015

Analysts: Andrew Butler | George J.

Weiss | Philip Dawson | Stanley Zaffos | Errol
Rasit | Hiroko Aoyama

Deduplication
Backup Appliances

@HPE
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Gartner Magic Quadrant for Deduplication
Backup Target Appliances

September 25, 2015

Analysts: Pushan Rinnen | Dave Russell | Robert
Rhame

CUPLETBER OFVaN ——

Gartner does not endorse any vendor, product or service depicted in its research publications, and does not advise technology users to select only those vendors with the highest ratings or other designation. Gartner research publications
consist of the opinions of Gartner's research organization and should not be construed as statements of fact. Gartner disclaims all warranties, expressed or implied, with respect to this research, including any warranties of

merchantability or fitness for a particular purpose.
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3Par — prawdziwie uniwersalna macierz (1+1=3)
Bezwzgledny lider wszystkich zastosowan (ang. use cases)

Product or Service Scares for Ouerall

HP 3FAR StereSery Senes
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Product or Sarvee Scores for Consdidation

HP 3PAR StareSary Series

EMC VHX2 Serins

HOE V5P G Systams
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Himble Storage G5 Series

Timtri Uldstorn TR Series
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Product or Sarvice Sceres for Analgtics
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Product of Service Scores for OLTP

HF JFAR ShareSery Series

Himbk Storage C5-Seres

ERSC VN2 Series

HES VSP G Systems
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RMC vs backup tradycyjny: poréwnanie (1+1=3)

Kopia i odtworzenie — transfer bezposredni™ |

Express
backup StoreOnce RMC m)
3PAR StoreServ StoreOnce Backup
Express Backup jest znacznie szybszy. 23x szybszy
Dane sg transportowane bezposrednio z Backup*

macierzy produkcyjnej do urzadzenia
StoreOnce *

Chroniona Aplikacja  Serwer kopii

Backup g
tradycyjny Tworzenie i odtwarzanie kopii z IS
udziatem serweréw HPE StoreOnce
- 3PAR StoreServ produkcyjnego i backup
Hewlett Packard “Poréwnanie StoreOnce RMC oraz Symantec NBU

Enterprise ” Ekwiwalent tradycyjnego systemu o przepustowosci 80TB/h



Recovery Manager — architektura rozwiazania

ISV Applications’
/Customer Scripts

q IZI SAPIZI OraIZI VMwelereI Hyper-v Al
' HANA B piugin B Plugin || Plugin || Forsena
Plugin Plugin

RM Central
Remote Copy
Mgmt

RM Central
Snapshot Mgmt

RM Central
Backup Mgmt

Reporting | Scheduler

HP Arrays
(StoreServ, StoreVirtual, HC250)

HP StoreOnce
(backup Device)

Consolidation of all the Recovery Manager
functionality into one.

Convergence of all array supportin one
software

Better together — StoreServ to StoreOnce
Integration

ISV Integration* enablement

*HP-DP (9.0.5+) , VRTS NetBackup (7.7+) and Backup Exec (2014+)



Recovery Manager: zarzagdzanie

RMCV — example GUI snaps set through vCenter / backup dialogue; similar for restore..

Create Backup Recovery Set (x)

W G Actions - POST-GET-snapshats-3ithiay [ =
OnecClick Backup Recovery Set

) 2 k
|I:Iﬂlt0_r ‘—-ﬁ Open Console L ~ |7 Recent Tasks [] Retain Snapshat after backup creation i
i Backup Policy
Al Running Fa |
i [ ]
ery Ce = Shut Down Guest 03 Select Backup Device: | StoreQnce zl !
iv Eh Migrate P Q - Select Backup Policy: VM_ExchDS_Backup_lﬂ | Craate New Backup Policy |
[l Take Snapshot... e Object Hame (] Default Policy |
tual Machine (5 POST-GET-s Stare Mame: Stare 1 -]
L Manage Snapshots.. tual Machine & POST-GET-s Backup Operation
Clone to Vinual Machine... ;
g& tual Machine E:‘ FOST-GET-5 [ hulti-Streaming [ Yerify Backup [ Synthetic Backup
g7 Clone to Template... fual Machine () POST-GET-s
(3 Edit Settings ... tual Machine  F) POST-GET-5 Snapshot
R Set : Cipti |
Move To. My Tasks WMare ecovery Set name (Optional)
Fename Snapshot Policy
. +  # Work In Progress [] Enable expirable Recovery Sets
G Assign Tag... :
[] Retain Recovery Set
L% Remove Tag ] Create Recovery Setwith VS5-aware application consistency
Alarms ’ Maximum number of Recovery Sets in policy:10

ate Recoy 1] % Snapshat _ o
o Wehen nurber of Recovenys Sets Js at maximom it , the oldest

All HF 3PAR Recovery Manager Acti_ » I . . _ ;
Set Recovery Set Creation Policy — » Backup Recavery Setis defeted when  new Recavery Set s created.

AllHP Insight Management Actions »

Schedule Hecovery Set Creation F

& Undate Recovery Manager Cache [ create || cancel |

All vCenter Actions

—
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RMC: zawsze (Syntetyczny) peiny backup

Nie N - Pefna kopia
Full data

Pon N Syntetyczna
Delta data T kopia1

Wio EE— Syntetyczna
Delta data T T kopia 2

, [] [] Syntetyczna

W cnapshotd b o 2 kopia 3

Delta data

—

Hewlett Packard
Enterprise

RMC creates Synthetic full backups.

Data transferred will be just the delta data.
However, the backup object created will be a
full backup.

Synthetizing the full backup is done without additional
overhead neither on RMC nor StoreOnce device.

This helps restore performance, preventing
multiple-overlays of backups during restore.
Which is error prone and time consuming.

Optionally user is allowed to restore just the
delta data. Giving both the options to the
user.

Replication to StoreVirtual VSA



Wsparcie wielu strumieni

Automatic performance management

| Job stream 1

74
| Job stream 1>

| lob stream 5>

| lob stream -il/

Obiekt Catalyst
reprezentujgcy kopie
woluminu

—

Hewlett Packard
Enterprise

Concurrent backups/restores deliver
good performance with Catalyst
deduplication API.

Snapshot full backup takes a long time
- making this a multi-streamed job
increases performance by utilizing full
bandwidth.



Rozwigzania DR: zdalne snapshot’y | zadania backup

Primary

Mgmt
Interface

Primary
STORESERV

Seconda

RMC interface (HTTPS

—

Hewlett Packard
Enterprise

Remote snapshot
initiated by primary
RMC

HP StoreServ Remote Copy
(e

Interface

Mgmt

Secondary
STORESERV

Remote Snapshot
created by RMC

RMC leverages remote copy feature
of StoreServ disk array.

Creates a application consistent
remote snapshot.

Backups the remote snapshot.

Synchs the remote site RMC
catalogue — enabling DR functionality.

Manages the work-flow related to the
remote snapshot and backup.

* Common interface for all HP arrays.



RMC: Opcje odtworzenia

» Odtworzenie
e R - z lokalnego lub zdalnego snaspshot’u i/lub

Odtworzenie na wolumin zrédtowy kO pl |
* na dowolny zasob macierzy 3PAR
Wolumin ’ zapasowa
\m * Element Recovery Technology (ERT)
« Granularne odtworzenie plikow, baz danych
Odtworzenie na snapshot woluminu zrédtowego lub mas zy n wirtual nych

* 5 krotnie wyzsza wydajnosc¢ odtworzenia’

« Odtworzenie na dowolny zasob
~ (niekoniecznie 3PAR)

Wolumin na
innej macierzy
3PAR

Odtworzenie na zaséb dowolnego 3PARa
. . . ,
— W poréwnaniu do tradycjonalnego systemu backup.

Hewlett Packard
Enterprise



SMB virtualization backup — key trends and opportunity

AN
‘ VM backup is the fastest growing segment of backup — 43%
\

SMB (1-999 employee) market has been the growth engine for the IT industry
|

‘ Today SMB segment makes up 38% ($2.5B) of overall backup market — fastest growing segment
|

. HPE owns 60% of VMware OEM market

/

‘ Strong network of channel partners that sell storage and servers to SMB
/

—

Hewlett Packard
Enterprise 3



SMB backup - challenges and needs

Needs
» Cost effective, easy to

Challenges
 Limited IT staff and

Environment

 Highly virtualized
use backup solution
» Self-service, low touch

backup skills

* Most VM backup
solutions are expensive

« Standardized on
VMware or Hyper-V

—

Hewlett Packard
Enterprise 4



HPE’s server backup market coverage

HPE Data Protection suite

« HPE Data Protector
« HPE Storage Optimizer

« HPE Backup Navigator

Mid Market

HPE VM Explorer

Hewlett Packard
Enterprise



Introducing VM Explorer




VM Explorer

A cost effective easy to use backup solution for VMware and Hyper-V

AN
‘ All-in-one solution (VMware vSphere & Microsoft Hyper-V)

‘ Easy to install and configure / manage
\‘ User-friendly web interface
‘ Native cloud support

‘/ Cost effective pricing model, priced aggressively

‘ Licensed software with multiple editions — Free, Pro. & Enterprise
4

—

Hewlett Packard
Enterprise



Manage, Protect and Replicate Virtual Env. in Small Businesses

HPE VM Explorer

A uniquely simple and flexible backup

solution for virtualized infrastructures: easy
to configure and powerful functionalities.

— VMware & Hyper-V

— Full and incremental backups (CBT)
— Application consistent with VSS

— Storage Snapshots

— File level restoration

— Instant VM Recovery

— Replication for disaster recovery:
Server-to-server fast copying

— Automated backup test
— Job scheduling

— Backup targets: Disks, NAS, Cloud,
Tapes

—

Hewlett Packard
Enterprise

My Datacenter

Search VM

Expand Al Collapse All

~ B wmvcerterss cho gva
v cbosrvl1 cho gva

v & choh00 chegva
v & chohl102 che gva
v & chosrvid che gva

+ & cbohi07 cho.gva
~ & chob108.che gva
wmdMichelGs
rmPhitd

Datacerter

lanagement -

& chcsrvl 2 che g (Flease Configure)

& chesrval.che gva (Discomnected)

WM Explorer

éﬁi ] 2 e S Datacenter Overview

’/’ Backup aVirtual Machine
=

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Computer

1

I MHSTORE
OlrmMichels

File Explarer

i 2016-01-19-205625
i 2016-01-19-211511
i 2016-01-20-002947
- [y 2016-01-20-110003
Q yimdilichelG-000001 wmdk
= O umdhlichels vmdk
T\ Réservé au systéme
A ; WLP: PO DSIEEFSBB0: PO SF(

i Perflogs
~ WFrooram Files

Server | Local Computer r

B Common Files
i Internet Explorer
i Microzoft Office

10 days Scheduled Task Results

Mame

i Microsoft Sitverlight !

i MsBuild

Reference Azzemblies

Tasks
¥ Scheduled Task 'Multi VDI M Running
Backup' 173
Transterred 22,396,307 31 7 bytes (56.63 MEVs)

fRecycle Bin
Config s
ME0Cache

B Common Files
i Internet Explarer

— Fiter ————

By Date:

By Result

Hame Start
ﬁ Backup of vmMichelG Wedneszday, January 20, 2016
24249 PM
i B Backup of vmhichels Wednestiay, January 20, 2016
23153 P
Failed —
B MuttivDl VM Backup ‘Wednesday, January 20, 2016
12:41:25 PM
ﬁ Backup of vmJMichelG ‘Wednesday, January 20, 2016
14:00:02 A
ﬁ Rutti %01 WM Blackup ‘Wednesday, January 20, 2016
120502 AM
Al B Backup of vmMichelG Tuesday, January 19, 2018 91511
P
All results
Delete History

End Duration
3 Minutes
wiednesday, January 20, 2016 23252 1 Minute
FM

Wednesday, January 20, 2016 1:16:54 36 Minutes
Fid

\Wednesday, January 20, 2016 12 Minutes
A:A1:29 &M
Wednesday, January 20, 2016 36 Minutes
12:40:39 AM

Tuesthay, Janusry 19, 2016 3:268:17 12 Minutes
FM

Result

Funning

M Failet

Warming

Warning

Warming

Warning




VM Explorer Enterprise Features

Enterprise includes all the features in the Professional edition plus:
— Instant VM Recovery (IVMR) for ESX/ESXi
— Support for vMotion on IVMR

HewlettPackard  Datacenter Tasks v Management v Storage Systems v  Seftings  About..
Enterprise

éo Add a new ScalelO System

— File Level Restore from the Cloud

Expand All | Collapse All

@ SAN Infrastructure

— Automated teSt On Cloud baCkupS Welcome to the SAN Infrastructure Manager

Here you can add and manage your SAN systems.
Adding a SAN will allow VM Explorer to use Storage Snapshots during the backup process.

_ M u |ti u S e r We b i nte rfa Ce Wi t h A D i n teg rati O n ;Ds:nab\e this feature please select "Make Storage Snapshot in the "Snapshot® tab during the creation of the Backup
_ Support for VMware vSAN

— Encryption (256bit AES)
— Support for storage snapshot with EMC ScalelO, StoreVirtual

— Support for StoreOnce Catalyst

—

Hewlett Packard
Enterprise 1 0



VM Explorer Professional Features

ewlett Packard Datacenfer Tasks » Management =  Storage Systems =  Setfings  About...
nterprise

— Task Scheduler

— Incremental Backup -

Expand All | Collapse All

. . ~ £ vcenter
- Re pl ICatl on » & 16733421 Welcome to VM Explorer Web Interface

» 8 67330
» & 16733420 i S — e S S 1 1

- Ta p e B a C k U p 8 Amazonss 5 Datacenter Overview

Amazon S3

— Automated backup test PO ——

‘:,t Replicate a Virtual Machine

— Cloud backup

\\a Restore a Virtual Machine
| ]

—File Level Restore

— Stafistics

—_— E m a i I re p O rtS Overview of scheduled tasks result in the last 24h. 10 days Scheduled Task Results

— Command Line Interface

—

Hewlett Packard
Enterprise 11



Tapping into the cloud

Customers have widely differing backup requirements and environments.

Numerous scenarios and backup targets supported:

» Local storage (direct attached)
« NFS/CIFS

* NAS

« SAN

+ Tape

« Cloud

Cloud targets: Amazon S3, OpenStack, Helion & Rackspace

You can build your private OpenStack Object Storage infrastructure and backup your
VM to your own cloud storage (e.g. Helion)

—

Hewlett Packard
Enterprise

Cloud Storage

8 B

Amazon S3  OpenStack
cloud cloud

8 8

HP cloud Rackspace
cloud



VM Explorer Web Interface

Hewlett Packard Datacenter Tasks * Monagement = Storage Sysrems
Enterprise

Web Interface ...

» Data Center Q|
Overview 40| o A1

- .ﬂeﬂwr

¥ 1675547 Welcome to WM Explorer Web Interface
10 days it ' :

SCh ed u I ed éﬂ.:::: * . ' d ——— ] Graphs
task results i e A

WirZ®2 'nmplam
 Add new
server

Backup VM
Replicate VM o

Resto re VM Overview of scheduled tasks resulr in the last 2abh.
Etc.

WM Explorar

10 days Scheduled Task Results

— # Copyright 20 Hewlert Packard Enterprizse

Hewlett Packard Davalopment L
Enterprise —




VM Explorer Virtual Machine Backup

Virtual Machine Backup

General Files & Disks Snapshot  Connection  Advanced  Verify Backup

Virtual Machine Snapshot Options

[ ] Include memory dump of the virtual machine (needs an additional snapshot).

Quiesce the file system in the virtual machine (only when VMware tools are installed)

[ ] Set warning flag in case of a Volume Shadow Copy Service (VSS) error, for Windows Server 2008 or greater

In order to access and backup the virtual disks of a virtual machine a snapshot has to be created. The snapshot serves two purposes: First, it
VMX to access the VIM's virtual disks. Second, it assures that the virtual disks won't be altered by the VM during the backup. To ensure that il
system is in a consistent state at the time of the backup, The VM can be set to "quiesce” its virtual disks when the snapshot is being taken.

Storage Snapshot

[ ] Make storage snapshot.

Thiz featire will he nerfarmed nnbv if all the datastnrez nzead by this Vi are nrezent in SAN Svstems If nat the hacknn of thic Wi will he eyver

—

Hewlett Packard
Enterprise 14



VM Explorer Editions

15



HPE VM Explorer Editions (1)

Supported Hypervisors

Free

VMware vSphere 4.0 - 6.0

VMware vCenter 4.0 - 6.0

VMware ESXi (free) 3.5 - 6.0

VMware ESX 3.5-4.1

Microsoft Hyper-V Server 2008 R2 (SP1)

Microsoft Hyper-V Server 2012
Microsoft Hyper-V Server 2012 R2

Professional

VMware vSphere 4.0 - 6.0

VMware vCenter 4.0 - 6.0

VMware ESXi (free) 3.5 -6.0

VMware ESX3.5-4.1

Microsoft Hyper-V Server 2008 R2 (SP1)

Microsoft Hyper-V Server 2012
Microsoft Hyper-V Server 2012 R2

Enterprise

VMware vSphere 4.0 - 6.0

VMware vCenter 4.0 - 6.0

VMware ESXi (free) 3.5 - 6.0

VMware ESX3.5-4.1

Microsoft Hyper-V Server 2008 R2 (SP1)

Microsoft Hyper-V Server 2012
Microsoft Hyper-V Server 2012 R2

Backup & Restore for virtual machines

Backup virtual machines while powered on

Direct Copy: copy files with drag&drop between
ESX/Windows/Linux/FreeBSD servers

L&KL

L4(4&

Instant VM Recovery (IVMR) (ESX/ESXi, Local Backup)

Support for vMotion on IVMR (ESX/ESXi, Local Backup)

File Level Restore from the cloud

Automated test on cloud backups (ESX/ESXi)

Multi user interface with Active Directory Integration

SSEIA IR IR AR YA

—
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HPE VM Explorer Editions (2)

Free Professional Enterprise

Tape Backup J V
Virtual SAN (VSAN) support 'V 4
Storage Snapshots for EMC ScalelO, HPE StoreVirtual VSA J
Incremental Backup 'V 4 'V 4
Offsite backup copy 'V 4 'V 4
Backup encryption (XTS-AES/256bit) 'V 4
File Level Restore (ntfs/fat/ext/lvm/ldm) v V
Replication ESX/ESXi to ESX/ESXi v 'V 4
Replication Hyper-V to Hyper-V J v
Task Scheduler 'V 4 'V 4
Automated backups test (ESX/ESXi) J V
Cloud backup 'V 4 v 4
SSH Client v 4 o v

Hewlett Packard

Enterprise
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HPE VM Explorer Editions (3)

Free Professional Enterprise

Browse ESX, Hyper-V, Linux and FreeBSD Servers J

Backup from ESX/ESXi to ESX/ESXi (SAN or local storage),
Windows, Linux or FreeBSD

Backup from ESX/ESXi to VM Explorer
management station J

Backup from Hyper-V to Hyper-V (SAN or local storage),
Windows, Linux or FreeBSD

Backup from Hyper-V to VM Explorer
management station

L4

Generate compressed backups

AR IATATATA
AR IATATATA

Migrate (clone) VMs from ESX to ESXi

Max Devices (ESX/Hyper-V/Linux/FreeBSD host servers) 2 Unlimited Unlimited

Password protect configuration

Report via E-Mail

Localized Webbased interface (en,de,it) J

Commandline Interface

L[ KK
" SESEYR SRS

Start vSphere client with host credentials

Hewlett Packard
Enterprise



HPE VM Explorer Prof vs. Enterprise Summary

Instant VM Recovery (IVMR) (ESX/ESXi, Local Backup)

Support for vMotion on IVMR (ESX/ESXi, Local Backup)

File Level Restore from the cloud

Automated test on cloud backups (ESX/ESXi)

Multi user interface with Active Directory Integration

Virtual SAN (VSAN) support

Backup encryption (XTS-AES/256bit)

Deduplication (HPE StoreOnce NAS) v

Deduplication (HPE StoreOnce VTL)

LK

Deduplication (HPE StoreOnce Catalyst)

C ALK KKK K

—

Hewlett Packard
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HPE StoreOnce Backup Systems
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HPE StoreOnce Portfolio

r) StoreOnce Recovery
Manager Central

7 wpe |

\/ Data Protector

3520 . - S [ e Scalable up to
B g Scalable upto  Scalable up to calable Up to 1.7PB usable
VSA ; 31.5TB usable 216TB usable  863TB usable
s e ocCalableupto
15.5TB usable
E:él 5.5TB usable
o’ovsn
@ « StoreOnce Catalyst > @
Eup T(ﬂd Backup/Restore/Copy .o

Enterprise



StoreOnce 3100 - BB913A

— Based on HPE DL360p LFF Disk Gen9 Server
—1 x Intel Xeon E5-2620v3 2.4Ghz Six-Core 64-bit processor

—32 GB RAM (2 x 16GB DDR4-2133)
—1 x 500W PSU as standard, option to add 2nd PSU

— HBAs
—1 x p1224 Storage Controllers with 1 GB FWBC (new part

number to ensure f/w revision is a minimum 2.50)

— Storage
—4 x2TB using RAID 5:

— 5.5 TB usable space
— 500 GB partition for OS/Application

— No additional storage allowed

— Interfaces
— 4 X 1GbE (LoM)
— No FC or additional HBAs

—
Hewlett Packard

Enterprise
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StoreOnce 3520 — BB922A

— Based on HPE DL380p LFF Disk Gen9 Server
— 2 x Intel Xeon E5-2620v3 2.4Ghz Six-Core 64-bit processor
— 64 GB RAM (4 x 16GB DDR4-2133)
—2 x 800W PSU as standard
—4 x 1GbE network ports (LoM)

— HBAs

—1 x p1224 Storage Controllers with 1 GB FWBC (new part
number to ensure f/w revision is a minimum 2.50)

— Optional Hardware Available (see later)

— Storage
— 12 x 2 TB disks using RAID 6 (4+2) x2

— Basic Capacity capped at 50% of the available usable capacity.
— Software License (BB944A \ BB944AAE) expands filesystem to 14.1TB usable space. No additional Hardware required.

—

Hewlett Packard
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StoreOnce 3540 - BB914A

— Based on HPE DL380p LFF Disk Gen9 Server
— 2 x Intel Xeon E5-2620v3 2.4Ghz Six-Core 64-bit processor
— 64 GB RAM (4 x 16GB DDR4-2133)
—2 x 800W PSU as standard
—4 x 1GbE Network Ports (LoM)

— HBAs

—1 x p1224 Storage Controllers with 1 GB FWBC (new part
number to ensure f/w revision is a minimum 2.50)

—4 1/0 slots for Optional Hardware (see later)

BN C |

L1

— Storage
—12 x 4 TB disks using RAID 6 (4+2)x2
— Basic Capacity capped at 50% of the available usable capacity.
— Software License (BB944A \ BB944AAE) expands filesystem to ~28TB usable space. No additional Hardware required.

—

Hewlett Packard
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StoreOnce 5100 —- BB915A

— Based on HPE DL380p LFF Disk Gen9 Server
— 2 X Intel Xeon E5-2640v3 2.6Ghz Eight-Core 64-bit processor
— 128 GB RAM (8 x 16 GB DDR4-2133)
—2 x 800W PSU as standard
—4 x 1GbE network ports (LoM)

— HBAs

— Co1 x p1224 Storage ntrollers with 1 GB FWBC
(new part number to ensure f/w revision is a minimum 2.50)

—4 x 1/O slots for Optional Hardware (see later)

— Storage
— Supports up to 5 additional D3650 JBODs i.e. BB916A upgrade kits
—2 x920GB entry SAS Level HDDs for OS/Application — located on rear of product
—~32 TB usable space on 12 x 4 TB using RAID 6 (9+2 + 1 hotspare)

—

Hewlett Packard
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StoreOnce 5500 ; e 1

— Based on Proliant DL380p SFF Disk Gen9 Server
— 2 x Intel E5-2680v3 2.6GHz twelve core 64-bit processor
— 384 GB RAM (12 x 32 GB DDR4-2133)

— 2 x 920 GB SFF drives in RAID 1+0
— 500 GB partition for OS (CentOS) plus StoreOnce software
— Connected to onboard P440ar controller with 2 GB Flash Based Write Cache (F

— HBAs

— Storage
— 2 x HPE p1228 RAID controller — 1 x D6020 enclosure (minimum configuration
— 4 x optional I/O slots (Flex 1/0) of 15* 4 TB HDDs) |
— 4 x 1GbE Ethernet ports (on motherboard — LoM) — Supports up to 70 HDDs via 5 x BBI41A
_ upgrade kits per D6020

—iLO4 — Additional 3 x D6020 shelf via BB933A

— 216 TB usable space on 70 x 4 TB using

RAID 6 (9+2) including 4 spares per D6020
—

Hewlett Packard
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StoreOnce 6600

— Based on Proliant DL380p SFF Disk Gen9 Server
— Intel Xeon E5-2680v3 Twelve-Core 64-bit processor — 2.5 GHz
— 256 GB RAM (16 x 16 GB DDR4-2133)

— 2 x 920 GB SFF drives 7.2K SAS Server HDD for OS/Application
— 500 GB partition for OS (CentOS) plus StoreOnce software

— HBAs
— 2 x p1228 "Defender 8E” Storage Controllers with 1 GB FWBCStorage
— 2 x optional I/O slots (Flex 1/O) — 2 x D6020 enclosure (minimum configuration of 30 *
_ ) 4 TB HDDs) per couplet
2 x HPE NC552SFP 10 Gb 2-port Ethernet Server Adapter _ Supports up to 140 HDDs via 5 x BB942A upgrade
— 4 x 1GbE Ethernet ports (on motherboard — LoM) kits per couplet
—

Hewlett Packard
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HPE StoreOnce Backup Systems

specifications

| I—
Hewlett Packard
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HPE StoreOnce Backup — capacity scalability

StoreOnce 3100 3520 3540 5100 5500
Base SKU raw 8 TB 12 TB 24 TB 48 TB 60 TB
Capacity upgraded raw 12 TB 24 TB 5x 48 TB 44 TB
Total Capacity raw 8 TB 24 TB 48 TB 288 TB 1120 TB
Base SKU Capacity 55TB 75TB 15.5TB 36 TB 36 TB
usable
Capacity upgrade 8 TB 16 TB 5x 36 TB 23 x 36TB
usable
Total Capacity usable 55TB 15.5TB 31.5TB 216 TB 863 TB
—
Hewlett Packard Darmowa 1 TB wersja StoreOnce: https://h20392.www?2.hpe.com/portal/swdepot/displayProductinfo.do?productNumber=STOREONCEVSA1TB

Enterprise Wersja RMC 4.1 — do pobrania: https://h20392.www2.hpe.com/portal/swdepot/displayProductinfo.do?productNumber=HPERMC 43



https://h20392.www2.hpe.com/portal/swdepot/displayProductInfo.do?productNumber=STOREONCEVSA1TB
https://h20392.www2.hpe.com/portal/swdepot/displayProductInfo.do?productNumber=HPERMC

HPE StoreOnce Backup System — Performance figures

Model 3100 3520 3540 5100 5500 6600
e ormanes LTE/N] 1.6 4.6 4.6 13.8 20.4 151.2
oo [TE/h] 5.4 10.8 10.8 26.7 37.7 184
6600 1 couplet 2 couple 3 couple 4 couplet
Moy e performance 37.8 75.6 113.4 151.2
[I\raB);hC]:atalyst performance 46 92 138 184

—
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HPE StoreOnce Backup Systems

Connectors

| I—
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StoreOnce 3100

— HPE StoreOnce 3100 has 4 x 1GbE ports. They can be configured for individual subnets
or bonded in any combination. Note for initial configuration the unit is configured with one
subnet set to DHCP.

—
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StoreOnce 35x0

— HPE StoreOnce 35x0 has 4 x 1GbE ports per default. They can be configured for individual subnets
or bonded in any combination. Note for initial configuration the unit is configured with one

subnet set to DHCP.

N [ 0geg9s® o O
i ol HHHE
: g S85ele
4 SAS Expander Card H o [(cimime @
L - - ——r= - —— - P e —
TP T ® . ®
3 p1224 Storage Ctrl 4i/4e e - e
. e T e
O : o ﬁ ©el. HHHH : 4 | (@)

—
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StoreOnce 5100

— HPE StoreOnce 5100 has 4 x 1GbE ports per default. They can be configured for individual subnets
or bonded in any combination. Note for initial configuration the unit is configured with one

subnet set to DHCP.

ezezeze " (@)

. o 8898000 °

. . -/.-w%-.-
4 SAS Expander Card H o [(cimime @
m : : P PS14
8 p1224 Storage Ctrl 4i/de ® - ‘e
_______ ° . | - -

O : g ©ef. HHHH ; 4 O

—
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StoreOnce 5500

— HPE StoreOnce 5500 has 4 x 1GbE ports per default. They can be configured for individual subnets
or bonded in any combination. Note for initial configuration the unit is configured with one
subnet set to DHCP.

mm = mmmsss T =m
- p1228 Storage Ctrl 4i/4e

Flex 1/0O slot 1

p1228 Storage Ctrl 4i/4e

Flex I/O slot 4

Flex I/O slot 5

Flex I/O slot 6

>
>

,4
®
0000000
-
2

|||||

—
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StoreOnce 6600

— The Flex I/O cards at HPE StoreOnce 6600 are used to connect the StoreOnce Backup System to the
servers. They are options to both the base and upgrade couplets and go into the nodes of the couplets.

— The Flex I/O cards must be added in quads, all 4 cards in a couplet must be the same type (e.g. 16Gb
Fibre Channel)

O ~ ., - “9=0=0 )
81 NC557 SFP 10GbE  [SEESSMSE  NC557 SFP 10GbE  [esel i |
L eEs " smmsss = ss @  =E=m—smmmmm — = ¢ ~0=0zec
8 11228 Storage Ctrl 4i/de - Flex 1/0 slot 5 9 eulilie @
mm = ssmmmms = s @ saT assmmm T & O
M p1228 Storage Ctrl 4i/4e : > Flex 1/O slot 6 : |Ew®
. U [ O NNIA ,
O : .’:‘ @ @ O

—
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HPE StoreOnce VSA
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StoreOnce VSA - Specification

VSA4TB VSA10TB VSA20TB VSA32TB VSAS50TB

Max useable configurable capacity 4TB 10 TB 20TB 32TB 50 TB
Catalyst write performance (max) 1TB/hour 2TB/hour 6 TB/hour 6 TB/hour 12TB/hour
NAS, VTL write performance (max) 400GB/hour 800GB/hour 2.4 TB/hour 2.4 TB/hour 3,6 TB/hour
Replication fan-in/fan-out 8/2 8/2 8/2 8/2 8/2
(appliance)
Backup targets (recommended 4 6 8 8 8
max)
Backup targets supported Catalyst, VTL, NFS, CIFS over Ethernet
Hypervisor support VMware ESXi, Microsoft Hyper-V, see http://www.hpe.com/storage/BURACompatiblity
License to use term unlimited
Technical support Business hours phone technical support included for LTU term
Care Packs Available to upgrade included technical support

—

Hewlett Packard
Enterprise 52


http://www.hpe.com/storage/BURACompatiblity

StoreOnce VSA configuration information
All Hypervisor

— Capacity upgrade licenses are available. Adding a capacity upgrade license is non-disruptive. Once the
new license is added increased backup data capacity can be configured. The larger usable capacity will
require adding more memory and processor resources to meet performance. Adding resources requires
the StoreOnce VSA to be restarted so these upgrades should be done outside backup times.

— The StoreOnce VSA requires significant disk 1/O for backup and recovery operations. The number, type
and configuration of hard disks that provide capacity for the virtual disks is an important choice. The
number of disks and the type of disk will significantly affect the I/0O potential and consequently backup and
recovery performance.

— To be resilient to hard disk failure it is recommended that RAID protection is used. To further reduce risk
from physical hard disk failure, the disks used for StoreOnce VSA backup data storage should not be
shared with hard drives that provide storage for the protected data and virtual machines particularly if
backup data copy/replication is not used.

— It is recommended that the effect of the resource consumption of the StoreOnce VSA on other virtual
applications running on the same pool of resources is assessed. This impact assessment should consider
any backup software components, running in virtual machines, which will require resources to execute
backup and recovery jobs.

—
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Recommended minimum resources

Conifgured capacity 1TBto4TB 5TBto10 TB 10 TBto 50 TB
Memory (min) 16 GB 24 GB 32 GB
Processor (min @ 2.2 GHz) 2 vCPU 4 vCPU 12 vCPU
|OPs (typical) 450 900 2700

—
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What are the the new StoreOnce VSA feature in 3.16.27

— Branding is now consistent with the StoreOnce hardware platforms.

— Support for fibre channel connect for Virtual Tape & Catalyst over FC. (Note: VMWare version ONLY at
present. 8GB fibre only).

— New 32TB capacity license. (enables max. capacity in MS Azure public cloud)
— New capacity upgrade licenses. 20TB to 32TB and 32TB to 50TB

— Post GA support will be introduced for VMWare vSphere 2016 and Microsoft Hyper-V 2016

— Deployment in Microsoft Azure Cloud as a replication/catalyst copy target.

Please note the ‘stackable license’ model is not available in this release. Planned for future StoreOnce
VSA releases.

—
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StoreO

—
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StoreCnce VSA Software

nce VSA version 3.16.2 with Fibre Channel connect

User:  Admin Role:  admin

System Status :
i Configuration
System Time: Mar. 2, 2017, 10:38:19 AM
| Status | Setfings | Chents | Blackout ‘ ‘ B Limiting | Fibre Channel Setings
Version : 3.16.1-1707.1
o Fibre Channel Settings
Total Events 7 1 68
Identifier COFC-2DC512EDEB01
Identifier Alias COFC-2DC512EDEEB01
;2 Configuration Wizard
= StoreOnce m
= VL
= nas
Bl | storeonce Catalyst Ports
J Stores
iy Activity
s Housakaaping Target Ports
s Reporting
= Storage '
Eﬁil Reporting Central Port Port Location Status Speed Topology Beacon
<, Device Configuration Port 1 HBA-1 Portt ° BGb/s Auto (default) N_Port (default)(requires Switch Port to support NPIV) D
=i Remote Data Collection
~ Events Port 2 HBA-1.Port2 @ scbis Auto (default) N_Porl {default)requires Swilch Port to support NPIV) [l
Devices
Target Devices
Device Name Status FC Address World Wide Node Name World Wide Port Name Number of Logins Number of Devices per
Catalyst over FC Target Port 1 @ oniine 0x350F01 5001438026EDDSE 5001438026ED05E0 2 1
(Catalyst over FC Target Port 2 0 Online 0x360F01 5001438026EDDSE 5001438026EDD5E2 2 1
Initiator Devices
Device Name Status FC Address World Wide Mode Name World Wide Port Name
Catalyst over FC Initiator Port 1 o Online 0x350F00 5001435034405099 5001438034406084A
Catalyst over FC Initiator Port 2 9 Online 0x360F00 500143503440809F 50014380344060A0




StoreOnce VSA version 3.16.2 with Fibre Channel connect

VTL emulation on StoreOnce VSA with FC configured

;lmtetwackard StoreOnce VSA Software User: Admin  Role: admin

Configuration

System Time: Mar. 2, 2017, 10-40:04 AM

GMT Fibre Channel Settings ISCSI Setfings

Version - 3.16.1-1707.1

& Target Ports
7

Total Events

Port Index Port Location Status Speed Topology Beacon
N_Port (default)(requires Switch Port to

Port 1 HBA-1.Port1 @ scbis Auto (default) support NPIV) O
N_Port {default)(requires Switch Port to

Port 2 HBA-1.Port2 @ sGbis Auto (defautt) sapport NPIV) []

B2 storeOnce Catalyst
|=] stores

il Activity
;¢ Housekeeping
ills Reporting

= storage
[l Reporting Central

E . Device Configuration
=i Remate Data Collection
Events

—
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StoreOnce VSA version — configuring pass-through

M VM Options ‘ SDRS Rules | vApp Opticns]
o o

» R Memory | 16384 |-][MB

» (3 Hard disk 1 |46.56612777700961 3] [ GB

» 2 Hard disk 2 [1.024 =) =2
3 EESCSIoontherﬂ LSl Logic Parallel

3 Network adapter 1 [Inira(m)(dewitch) | -] [+ Connected

3 Network adapter 2 [Inira(m)(dvswitcn) |v] [] connected

+ [l Video card Specify cusiom sefiings >

» PCldevice 0 0000:05:00.0 | QLogic Corp ISP253: | »

+ PCl device 1 0000:05:00.1 | QLogic Corp ISP253: | »

» 55 VMCI device

0000:05:00.1 | QLogic Corp 15P2532-based
8Gb Fibre Channel to PCI Express HBA

+ Upgrade [] Schedule VM Compah’bﬁy Upgrade

+ Other Devices

New device: [ —— Select —

Compatibility: ESXi 5.1 and later (VM version 9)

—
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StoreOnce VSA in MS Azure

|
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StoreOnce VSA in MS Azure

— Available in Azure Market Place from GA date (27t March 2017)

— Up to 32TB capacity

— Licenses available in 1 (free), 4,10,20 and 32 TB sizes.

— VTL/NAS replication and Catalyst copy only. BACKUP NOT SUPPORTED.
— Bring your own license model (BYOL)

— Use the Azure Resource Manager model (ARM)

— For cost reasons the 50TB license is not recommended for the Azure StoreOnce VSA.

—
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Network configuration diagram- example

Clients

Corporate Firewall
E (configuration required) / \

Media Server
(DP/Veritas NBU)

1! |

StoreOnce Appliance

Azure
Public Internet \ J
Backup NOT supported

VTL/NAS replication or Catalyst Cop

—
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Network and Security considerations

A3 0 Reteesh D5 Coarch (e B Celste
= Subacriptiong Visusl Studio Enterpnse Eriertiply ~
D Owvervaiw
¥ AT Biisusts
- B iberes W Aty leg
ﬂ HAME ;; Access conbrod [JAM])
= S B417d9westeurope nee F Tog
- .\:, ATHEVEATEY mnn B42d0630-83ba-4439-b 103 -E364055 524
—-— ATNEVENLS bl
(1] SETTINNGS
B o T inbound security rules
4] iboind secunily nabes
PEIGRITY NAMI
9 vsapubsp e
iy P
e Outhownd seouity nales 0 catabystaliow
sl ST =y
= B Hetesdk inmerfaces ™ repalkow
EETRA Ll ; ;
Cubnets 20 vilallow
120 citsallow
Properties
L 10 niuallow
=141
") & 150 sshulion
B Automation sonpt 1] hatpallow
L8
MOMITORING
L]
o B Disgnostics logs UDutbwnd security rules
PEIGRITY NAMI

SUFPROET « TROUBLESHODTING

Mo results

Effestrve security nides

w  Mew sapport request

LOURCL

JIL00022124

PAERF gk ]

L0224

FAERF iy iR rr ]

L0022 24

ZILRO2MNI22/24

TR 202002224

LOURCL

T inbgund, O outhound

it Wl

EBrets. 1 network interfaces

DS TIRATION sEv ACTION
Ary Custom (Any/9348)

Arvy Custom (Any/9387)

Fuwy Custom {Any3260)

Ay Custom [Any/d45)

Any Custom (Any/2043)

Ay S5H (TCP/2E)

Ay HTTPS [TCPf443)

DS TIRATION s ACTION

—
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Estimated Costs
Estimated cost per month of the 4 supported compute models (GBP/£)

DS12 V2 Standard DS4 V2 Standard D55 V2 Standard

D511 V2 Standard

105.36

GEP/MOMTH (ESTIMATED)
Your estimate

British Pound (£)

Storage £23.0
IP Addresses £2.22
Virtual Machines £105.36
Storage £9,55
Support Options £0.00

ESTIMATED MONTHLY COST
£140.13

Purchase options >

Export estimate

Prices are estimates and are not o
intended as actual price quotes.

—

Hewlett Packard
Enterprise

210.16

GEP/MOMNTH (ESTIMATED)

Your estimate

British Pound (£}

Storage £23.M
IP Addresses £222
Virtual Machines £210.76
Storage £9.55
Support Options £0.00
ESTIMATED MONTHLY COST

£24493

Purchase options >

Export estimate

Prices are estimates and are not o
intended as actual price quotes.

301.65

GEPYMOMNTH (ESTIMATED)

Your estimate

British Pound (£)

Storage £23.01
IP Addresses £2.22
Virtual Machines £301.65
Storage £9.55
Support Options £0.00

ESTIMATED MONTHLY COST
£336.43

Purchase options >

Export estimate

Prices are estimates and are not 0
intended as actual price quotes.

Cores

2 Cores 4 Cores 8 Cores 16
14 GB 28 GB 28 GB L6 GB
= ;ata disks = ﬁm disks = IEEM disks = 3313 disks
(3 Eitg?ops (3 Eiolgps (v_) E‘SEE('JS"S (‘_) E:ic:gps
B oS B oot B oSt B oo
@ Load balancing Q‘E} Load balancing @ Load balancing 4} Load balancing
L% Premium disk suppert E2  Premium disk support £ Premium disk support £ Premium disk support

602.75

GEP/MONTH [ESTIMATED)

Your estimate

British Pound (£)

Storage £23.01
IP Addresses £2.22
Virtual Machines £602.75
Storage £9.55
Support Options £0.00

ESTIMATED MOMNTHLY COST
£637.53

Purchase options >

Export estimate

Prices are estimates and are not o
intended as actual price quotes.
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Managing the StoreOnce VSA in Azure Cloud

— Once deployed is managed in the same way as traditional StoreOnce.

I rr LT et . ¢ oo ek B R e = oo D et b il -

-4 BEEUS 105200 - PyTTY

—
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Useful links

— Azure pricing calculator

— https://azure.microsoft.com/en-us/pricing/calculator/

— Azure compute model sizing guide

— https://docs.microsoft.com/en-gb/azure/cloud-services/cloud-services-sizes-specs

— Azure products availability by region

— https://azure.microsoft.com/en-gb/regions/services/

— Azure ExpressRoute

— https://azure.microsoft.com/en-us/services/expressroute/

—
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https://azure.microsoft.com/en-us/services/expressroute/

MS Azure FAQ

— Q: Why do we only show support for the 4 compute models (DS 11 v2, DS 12 v2, DS 4 v2 and
DS 5 v2)

— A: The cost of other compute models gave no added performance increase for the cost increase.

—
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HPE StoreOnce deduplication process

Catalyst hashing/chunking/compression performed by media server

n
(O]
Catalyst _— ﬂ
m
VTL/NAS o - Sparse index in RAM (for speed)
: mp £ chunking hashing slicing matching
emulation @ - Sample Container ID
hash 20
‘ bytes
r \ Following sort: compress & 110..011111 X
Catalyst store new chunks and update Selects best
Client metadata, container index, & Sort & Save 101..111111 XXXX | containers for
compress sparse index 110..111111 XXXX matching
hash
= e ¥ 011..111111 XXXX
chunk — — Update Compress -
=2 =D 1
= Container Index chunks (LZO) ‘
==
= cache
= O\
L ) pr— - J Dedup Store ‘Containers’ — 2 files
Y , m:;adata compressed chunks
Media/application
Servers with DP8/ISV Filesystem
Apps.
— RAID disk subsystem
Hewlett Packard 69
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HPE StoreOnce Backup System
IBM i VTL Emulation

| I—
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What is IBM i VTL Emulation

— StoreOnce software already provided IBM TS3500 emulation in TSM environment, however this didn’t
work in IBM i. This new emulation type will allow IBM i customers to fully integrate StoreOnce into IBM i
and BRMS configurations.

— This is a very different emulation type “under the hood” which uses LUN based model as opposed to NPIV
based model.

—
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IBM i VTL Emulation

—new library and drive emulation model in Store Once software (addition to the existing IBM type)
— the emulation will only be available on products with FC installed

— can only be configured on one single Fibre Channel port

— it is possible to replicate data from an HPE library to an IBM i library (and vice-versa)

— follows IBM standard of media barcode numbers, drive and library serial numbers

— it is possible to change emulation type to ‘HPE’ without loss of data (and vice-versa)

— IBM i emulation libraries will not work in non IBM i environment

—
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IBM i VTL Emulation - GUI

admin
Libraries
System Time: May. 18, 20135, 8:34:.04 AM
MLES I TR T VR Hame Replication Role Status Connection Device Type Cartridges / Slots Port User Data Stored Size On Disk Dedupe Ratio Service Set
X IRIEY Library 1 Replication Source O Online Connected D2DBS Generic / LTO4 Tis FC Port(s): 2 2626 GB 326 GB 8 1
Total Events 257 104 9703
Library 2 Mon Replicating O Online Connected D2DBS Generic / LTO4 a/8 FC Port(s): 1 0B 2288 o 1
P Library 2 Replication Source O Online Connected D2DBS Generic / LTO4 a/8 FC Port(s): 2 64.3 GB 18.5 GB 34 2
14| HP Storeonce Lib3 Replication Target O Running Not Connected D2DBS Generic / LTO4 Tig No Port 252.6 GB 29.8 GB 88 2
Bawvn
|| Libraries /
s //|Fc Port 1 v
22, Replicat
~ Replication .
|5 StoreOnce Catalyst New lerary
EHE Activity Device i /
< Housekeeping Basic Details /
illy Reporting
(23 Hardware Library Name |

illy Storage Report

illy Reporting Central
¢ Device Configuration
=i Remote Support

.~ Events

P

——

Media Changer Port
Deduplication
Encryption Enabled
Physical Data Size Quota
Logical Data Size Quota

Emulation

Library Emulation

Default Drive Emulation
Number of Cartridge Slots
Number of Drives

Cartridge Size

Number of Barcode Characters

Barcode Template Enabled

IEM-TS3500 IBM i

I @ Mot Licensed

- = IBM-LTOS BM i| %
, Default: 8)
1

|suu GB .

Number of Barcode Characters

O] six

Eight

Cancel

| N—
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IBM i VTL Emulation - CLI

Confiquring IBM i VTL Emulation using the StoreOnce CLI :

 The ‘vil <create/modify> library ' commands have new parameters for IBM i emulation through the CLI.

For example:
vtl create library SET]1 name IBMiTest 1nterface FC Port 1 LibEmulation

"TBM-TS3500 IBM 1" DriveEmulation "IBM-LTO5 IBM 1" NoOfSlots 8 NoOfDrives

1 Encrypt false dedupe yes BarcodeLength 8 BarcodeType template
BarcodeType template BarcodePrefix none BarcodeStartValue 500000
BarcodeSuffix L5

« The ‘vtl show <library/drive> command display library and drive information including emulation type

—
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STaTS

-Service Tools and Technical Support

| I—
Hewlett Packard
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STaTsS support for customers with 3PAR & StoreOnce (revision)

New in RMC 4.0

StoreOnce

3PAR

—

Hewlett Packard
Enterprise

El

Proxy Server

Customer
Firewall

*AXEDA is a secure
Access software module.

File Staging —_

j StoreFront « o StoreFront
- Remote

N Remote

fo) Authorised HPE
m Personnel.
" (+ report requestor)

HPE Central Tools Infrastructure

File Watcher

Remote Support
3PAR Only

s Poll Accept

Engineering
Analytics
(3PAR only)

=
x

[ STaTS GUI ]

L1 Case
Management
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StoreVista individual system detail and performance history

Every call-hnome enabled StoreOnce
device can be reviewed online.
Including current config and historical
capacity/performance details.

Capacity:

Free Space:

User Data Stored:

User Data Size On Disk:
Overall Dedupe Ratio:
System Up Since:
System Health [Status]:

1437 TiBu

.33 TiBu [79%]

81856 TiBu

2.38 TiBu

N7

Monday 23rd January 2007 21:07:21
OK [Running]

Replication Health [5tatus]: OK [Runningl

I vser Data -Cq:uuhr ™ Free [ user Data Size

100

819

50

TiB

Capacity

SSID  * Name CAT VTL NAS User Data TiB Size On Disk TiB Dedupe Reduction® Health Status
1 Service Set1 2 219 26 383 969% oK Runnin g
| Expart | Search:

ServiceSet 1 History —3
100k
TSk
50k
25k
Ok

Aug Sep 16 Oct 16 Nov 16 Dec'16 Jan "7 Feb'7 Mar 17

=== User Data Stored === User Data Disk Size

Aug 16

Sep 16

Dedupe Ratio / Reduction %

Now 16 Dec™1é

M Dedupe Ratic == Reduction %

Feb "7




StoreVirtual 3200
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200,000+
HPE StoreVirtual 3200 Storage StoreVirtual Deployments

Low-cost, next-gen storage that scales with you

Next-gen, flexible shared storage starting at 6K*
Advanced features for price-sensitive users

Accelerates my apps Management that’s simple Built-in resiliency Grows with my business

*Estimated entry street price (US$) for 1.2TB configuration with HW and SW

Hewlett Packard
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Unmatched Availability

—Dual-controller system with failover —
—All drives in the array available from either controller (C‘O)
o O
—Selectable Availability Levels C./

—from HW RAID to Network RAID —
— Selectable at a Volume-level

—Maximum availability through optional Network RAID 10

—Business continuity in the event of a disaster

Built on same foundation that provides
Five 9’s availability to StoreVirtual

—

Hewlett Packard
Enterprise 80



StoreVirtual 3200 Platform Highlights

System-Level Attributes
— 2U dual-controller system with active-active capabilities for high availability

— Redundant, hot-swappable components
—Drives, power supplies, fans, SAS connections, controllers, I/O modules
—25-slot SFF and/or 12-slot LFF enclosures (can be mixed)

— End-to-End 12Gb SAS support: HDDs through Host Interconnect

— Scale-up: add drives to an existing array enclosure
—add up to three drive enclosures per system (48 LFF or 100 SFF drives max)

Controller Architecture

— High-performance multi-core processor architecture

—Designed to meet entry-level performance and cost targets
—16GB Total System Cache (8GB per controller)

— Host connectivity options
— 2 ports per controller: 16Gb FC, 8Gb FC, 10GbE iSCSI (SFP+), 1GbE iSCSI (RJ45)
—4 ports per controller: 1GbE iSCSI (RJ45)

—
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StoreVirtual 3200 Software Highlights

Integrated StoreVirtual OS Features
— Thin Provisioning and reclaim
— Snapshots (traditional and application integrated)
— Space Reclamation
— Adaptive Optimization (two storage tiers)
— Remote Copy (optional)
— Remote Support through StoreFront Manager
New StoreVirtual OS Features for Entry Storage platform
— Native Dual-Controller Architecture (active-active with fail-over)
— Dynamic Scale-up
— Network RAID as a Volume-level Option

—
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StoreVirtual 3200 Building Blocks

Base Enclosure

2.5” SFF
o 5 TH

StoreVirtual 3200
(2 Controllers, 25 SFF slots)

o |

3.5” LFF

StoreVirtual 3200
(2 Controllers, 12 LFF slots)

—

Hewlett Packard
Enterprise

Host Interconnect
Options

4-port 8/16Gb FC

4-port 10GbE iSCSI

4-port 10GBase-T iSCSI

4-port 1GbE iSCSI

8-port 1GbE iSCSI

Drives

SFF SAS
HDDs/SSDs

LFF SAS
HDDs/SSDs

Optional Selections

Confidential

Advanced
Data Services
Suite

StoreVirtual
Migration
Manager

StoreVirtual
3000 File
Controller




StoreVirtual 3200 array enclosure and controllers

Chassis fans

Power supplies

£ O

4
"l N o=
T .....-.-. ' b = R MAGHAT

L up .
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Storage controllers 12Gb SAS connectors to I/O modules
Hewlett Packard in drive enclosure
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- 1GbE iSCS|

L

& e e 2 ports per controller
i SReeeteReRe , ; . 4 ports per array
o [T ] Q52 1GbE iSCS|
= .= = 4 ports per controller
L Sletetetete sy = ¢ - 8 ports per array

10GbE iSCSI

2 SFP ports per controller
4 SFP ports per array

8/16Gb FC

2 SFP ports per controller
4 SFP ports per array

— -
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Multi-Dimensional Scaling

Hewlett Packard
Enterprise

Need more capacity? .
—Scale-up: Grow an array or add drive enclosures |
— Dynamically add capacity and/or I/O capabilities l

— Up to three additional drive enclosures
—12 LFF drive enclosure or 25 SFF drive enclosure
—Can Mix LFF/SFF drive enclosures

Need more performance?

— Scale-up: Two options today
— Dynamically increase spindle counts increasing I/O capabilities of storage pool

— Add SSDs and leverage Adaptive Optimization (AO)

— System will automatically respond to changing workloads and “hot spots” moving
them to SSDs in real-time — No admin intervention required

— Scaleout: Leverage Network RAID for DR/performance enhancement

Need to Move Workloads/Data Seamlessly?

—Scale-across: Leverage core data mobility technologies
— Migration Services — StoreVirtual Migration Manager SW LTU + utility

87



StoreVirtual 3200 Storage Systems

A new class of flexibility, Scale-IT your way!

Scale-up — Single Array

From 12 to 100 Drives

50TB

25 drives

Hewlett Packard :
© Copyright 2015 Hewlett-Packard Development Company, L.P. The informat.c.. cc..ccicw vicicn

” 288TB
1 Array + LFF

3 Drive Max of:
Enclosures 48 LFF drives

200TB

SFF

Max of
100 SFF drives




StoreVirtual 3200 Storage Systems

A new class of flexibility, Scale-IT your way!

Performance Media S/drive

SSDs SFF/LFF ShieE
4OOGB
15k SFF
_EE

10k SFF B z00cs

—
Hewlett Packard *
Er?t‘grgriseac ar SFF Only




StoreVirtual 3200 Storage Systems
A new class of flexibility, Scale-IT your way! $IG B

High Capacity Media

7.2k LFF

7.2k SFF

—
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Scale-out

— Scale out with a second system for added availability, capacity, and performance

—

Hewlett Packard
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Scale-Out Planning

— SVOS 13.5 supports scaling out from one iISCSI SV3200 array to two iSCSI SV3200 arrays.
— Scale-out requires an a additional SV3200 with the same or greater capacity.

— The best practice is to use the same drive and RAID configuration as the original system.
— This gives predictable performance and reliability.

— The total storage in the storage pool is the usable capacity of the smallest system multiplied by the number
of systems, not the sum of capacities of all of the storage systems.

— Using systems with different capacities will strand storage that will not be part of the storage pool.

— Don’t scale up too much before scaling out. Configurations with four enclosures must scale-out with four
enclosures as the next expansion step.

— Any licensed features should be licensed on both Storage Systems to provide expected results.

—
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A scale-out example

— Two identical StoreVirtual 3200 storage systems
— 10GbE iSCSI storage controllers
— Small Form Factor drives
— Four SSDs per storage system
— Six SAS HDDs per storage system
— One storage system fully configured
— Data network ports bonded
— RAID configured
— Management Group, Storage Pool created
— All network settings (DNS, e-mail, etc.) configured

— Second system partially configured

— Data network ports bonded
— RAID configured

—

Hewlett Packard
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How it works

— Configure a StoreVirtual 3200 scaled-out array as described in the previous section, installing the Storage
Systems (and servers) on different sites

— License both Storage Systems with the Advanced Data Services Suite LTU

— Install the Failover Manager (FOM) at a third site for quorum management and automatic failover/failback

e
- -
- -
-
- -
- -
-
-
-
=
-
- o =3
- -
- - -
-

FOM

Hewlett Packard
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Failover Manager (FOM)

— Special version of the StoreVirtual VSA
— Participates in the Management Group as a Manager
— Quorum operations only — no data movement operations
— Versions for VMware ESX and Microsoft Hyper-V

— Ideally installed at a third site
— Sites may or may not be in different physical locations
— Separate subnets and power sources are highly recommended

— Maintains quorum if one of the two sites containing a Storage System goes offline

—
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Revolutionizing User Interfaces and Storage Management

StoreVirtual 3200 Management Console -

AAAAAA

Dashboard

Volume View

New, Easy-to-use Web-based GUI

 Manage multiple StoreVirtual 3200 arrays from a

single view

» Designed from the ground up to offer an intuitive

design _
and streamlined features

« Simplistic use and navigation for new users

= 3 Othes bookmarks

» Extensive features and reporting for advanced

users

) storerront Ramote :
3PAR Dashboard

Capacity Urtili /
500 )
"

Device Type Count & Utilization

Dashboard

W Capacity Utilization View

Cloud-based Remote Analytics Dashboard
Web portal dashboard offering unique insights in

one place

Proactive tools to identify capacity and
performance issues early

Integrated data collection with analytics to help
maximize asset utilization and optimize
environments

96




Software Licensing — Simplified One SW Suite Structure

SV3200

Base Operating Syste
Thin Technologies
Snapshots

Network RAID (user option)
Web Services API

Included
Optional

Advanced Data Services Suite StoreVirtual Migration Manager
Remote Copy Guided Migrations from SV4000 to the
Adaptive Optimization (AO) SV3200




3PAR 3.3.1

-What's new

| I—
Hewlett Packard
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3PAR OS 3.3.1 — High Level new Functionalities

High

Performance Scalability Efficiency Security Various

Availability

e A s B ( - 3 (C A c d\ e N\ ( i i )
Support for iSCSI Higher drive counts | Data Compres_smrl and ?g,g\ng;vagifcto?r Enhanced Peer New all inclusive
—  Express Write* > | for certain models Data Packing - WL || Persistence — Licensing (not
enhanced performance L ) b g Authentication (2FA) - combination of dependent on 3.3.1)

N J i R L via LDAP J | PPand3DC SLD - /
- ~ ( ) | Adaptive Sparing p . . : N
Cache provisioning Higher raw capacities enhancements . . s ~ | RAID6is the new

— options: Block only or | for certain models - g — D%ﬂrz'g’:aovr\]/g)éale 1(:Eb8FI{(C|!thtUhPP0ﬂ for  default for all FC drives |
block preferred | € ok wi € new
P ~ ~ ( ) - J PCle combo adapters - N
; N | Express layout support - / SSMC 3.1 and 3.2 with
or SSD and HDD : )
( Customer selectable h Larger VV/LUN size L ) — many new features (not
write back cache —{of 64TB for FPVV and On-node CLX 5.0 for L dependenton 3.3.1) )
behavior in single node L TPVV ) s N Windows 2016
state New combo adapters p N
(WBC on or offin | for thsge_oltl):s/erles New Online Import
failure/upgrade case) : — support for
L ) L iSCSI + IP ) L EMC DMX4
( . ( R
|| N?AV‘I,I ?:éllSOhMld-trange Service Processor
Bhadhciadt —| V5.0 with SSMC look
) and feel
. J
Go back to - ~
%@:{ * Only on GEN5 ASIC systems (8000, 9000 and 20000) | RMC 4.0 with new
Content capabilities
|\ J
—
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Agenda

What’s New in HPE 3PAR OS 3.3.1

All-inclusive Licensing

New 9450 and 20000 Refresh

O 3D Cache

O SSMC Enhancements

—
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HP 3PAR OS Evolution

HP 3PAR OS 3.1.3

Max limits increase

Performance Optimizations
Priority Optimization: Latency Goal
MxN Replication

Adaptive Sparing

480GB/920GB SSD w/ 5 Year
Warranty

1.2TiB 10K and 4TiB 7.2K HDDs
Upgrade Automation (SW/Drives)
Peer Motion: load balancing and
clusters

Resiliency improvements
SR-on-Node Performance Alerts
Online-Import for EMC

HP 3PAR OS 3.2.1

7000 Converged models
HP 3PAR StoreServ 7440
Adaptive Flash Cache
Express Writes

FIPS 140-2 EKM

AO on VVsets

Peer Persistence for MSFT
VMware VVOLS

Tunesys fixes

Resiliency improvements
Thin Deduplication

File Persona
1,92/3.84TiB cMLC SSDs

HP 3PAR OS 3.2.2

HP 3PAR StoreServ 8000/20000 Systems
StoreServ Management Console 2.2
Support for Higher Scalability

Persistent Checksum

Remote Copy Asynchronous Streaming
Peer Persistence for RHEL

HP StoreOnce Recovery Manager Central
1.1

Storage Federation (4x4 multi-directional)
Online Import for HDS

Priority Optimization: <1ms latency goal
Adaptive Flash Cache enhancements
iSCSI VLAN tagging

VMware VVOLs higher scalability
Autonomic Rebalance enhancements
On-node System Reporter changes
Adaptive Optimization new options

LDAP improvements

SmartSAN support

Express Layout

HPE 3PAR OS 3.3.1

Compression / Dedup Enhancements
SSMC 3.1

SP 5.0

Support for larger raw capacity

Larger Volume Sizes

Express Writes for iSCSI and 16Gb/s FC
Persistent Checksum with standard T10 DIF
Adaptive Sparing 2.0

Express Layout for all Drives

Self Identifying Drives

3DC Peer Persistence

On Node CLX

Async Streaming longer distance & RCIP
support

RC Scalability / Performance improvements
Adaptive Flash Cache Enhancements

File Persona 1.3

Write Cache for node down in a 2 node system

Combo Cards

DC PCM Support

Replication for VMware VVols
VMware VVols over iSCSI

2 Factor Authentication
Security Updates

Improved serviceability
SmartSAN 2.0

' 2014 2015 2017




3.3.1 Highlights

— Support for 2x the amount of capacity vs 3.2.2: the 8440 now scales to 4PB raw and the 20K to 9.6PB
— Larger volume sizes for thin and full volumes only (64TB). Dedup and compressed still 16TB max.

— AFC enhancements allow for additional wkld types, but small block random still preferred

— Combo cards with 10Gb Ethernet & FC or iSCSI (8000 only)

— Express Layout for all drive types but only if system requires it. NL min config still 12 per node pair.

— Adaptive Sparing 2.0 - only 7% spare space now reserved on SSDs vs 10% on 3.2.2. Applies to all
systems that support 7.68 and 15TB SSDs

— Multi-queuing performance improvements applies to all models except the 8200/8400

— Async streaming:
— RCIP support requires 10Gb port (combo card on 8000 or 20000 built-in port)
— Compressed volumes may not be replicated with streaming

— code

—
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3PAR All-inclusive Licensing

|
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3PAR Replication and the new all-inclusive licensing model

Software 8000, 9000, & 20000 Delivered As

Single system OS Suite, Virtual Copy, Dynamic Optimization , License bundled with
Adaptive Optimization, Priority Optimization, each new system or
Virtual Domains, Virtual Lock, Online Import, File  as transition license
Persona, Smart SAN, to existing systems

Recovery Manager Central App Suite

Multi-system Peer Motion, Frame license for each

Remote Copy, Peer Persistence & CLX array in federation or
replication group

Encryption Encryption license Separate license from
all-inclusive

- Supported with all 8000 and 20000 systems at 3.2.2 or higher

Hewlett Packard
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All-inclusive licensing transition from existing arrays

Transition license includes:

— Single system software
- (RMC included)

— Unlimited access to multi-
system software already
licensed on the array

- Remote Copy, Peer
Persistence, CLX
and Peer Motion

Existing HPE 3PAR
Customer

No purchase

activity with HPE . Purchases upgrade drives (or) nodes

chases All-inclusive Multi-system Software

Transition License
includes:

All-inclusive Single-
system Software

\
\

If Remote Copy is If Peer Persistence If Peer Motion is
“W& CLX are licensed licensed in the existing
ir:}he existing array arra’}\‘

Stays with the same set
of licenses

Transition License

Transition License

Transition License

includes: includes: includes:
Remote Copy Peer Persistence & CLX Peer Motion
—
Horanchere 105




All-inclusive Licensing FAQ

Q. What 3PAR OS is required?
A. Allinclusive is supported with all versions of 3.2.2. Supply Chain generates license key updates
appropriate to each customer scenario.
Q. But | thought | heard MU3 was required?
A. Alicense for unlimited Online Import was added in MU3. Prior to MU3, the Online Import is licensed
for only one year. And RMC for SAP HANA support was also added in MU3.
. What 3PAR models are included?

Only the 8000, 9000, and 20000 can use all-inclusive licensing. The 7000 and 10000 still use capacity
based licenses.

> 0

. Do | need a new license if | add drives to an array?
The all-inclusive license includes an unlimited number of drives so a drive license is no longer needed.

. Does the transition license require a hw or sw upgrade?

No hardware or software upgrade is required for the transition license. However the transition license
checkbox does not appear without an upgrade. To add it manually in SBW, consult this document.

>0 >0

. Why is there no NFR trial license for all-inclusive?
The 3PAR NFR license is already all-inclusive as it includes all 3PAR software features

> 0

[

Hewlett Packard
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https://ent302.sharepoint.hpe.com/teams/TME3PAR1/Sizing Configuration and Best Practices/All inclusive sw licensing - how to upgrade an existing system in SBW.docx?Web=1

Applying an all-inclusive license

* No change to existing license installation or viewing

« However if upgrading with multi-system and single system licenses, you must activate them
separately on the HPE licensing portal

1. Activate single sys / transition license which will allow unlimited disk
2. Activate multisystem license

 To determine whether an install base array has transitioned to All-Inclusive Licensing:
Steps to Check Pre-condition Interfaces

License list shows new feature:

Online Import 3.2.2 MU3 SSMC, CLI, SFRM
License list shows File Persona licensed to max capacity:

File Persona (2147482624G) NA SSMC, CLI, SFRM
All-inclusive license status (Binary toggle) NA SFRM

—
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9450 and 20000 Refresh
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HPE 3PAR StoreServ 9450 AFA Overview

Upper mid-range dual-socket all-flash unified platform

&

HPE 3PAR 9450
Dual Socket - Dual ASIC

« 2 Million IOPS* @ <1ms «  10GbE built-in RCIP port + 16 drive enclosures and
+ 80 Cores 80 host ports per system 384 SSDs in base rack
+ 896GB of DRAM Cache « 24 Ethernet ports for File «  B6PB of RAW SSDs!

Customer Self Installation capable
Virtual or physical SP

All-Inclusive licensing

— * 8k 100% RR RAID 1 Node Local

Hewlett Packard
Enterprise



HPE 3PAR StoreServ 9450 Controller

Front with bezel Front without bezel Rear
Battery Backup Unit LED Indicators
Node 3 Node
L Node 2 Power Supply
8 U 3PAR StoreServ
‘ Node 1
Node O

Built-in ports

1 x 10GbE RCIP
Adapters 1 x Management
1 x Service port
12Gb/s SAS for drives
16Gb FC
10Gb iSCSI/FCoE

10Gb NIC for File

Hewlett Packard
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HPE 3PAR StoreServ 9450 Drive Enclosure

One type of drive enclosure: 2U, 24 SFF (2.5in) drives

Drive Enclosure with bezel Rear

Fans

I+ 0

Drive Enclosure without bezel

12Gb/s SAS ports

for node connectivity Power Supplies

Hewlett Packard 25t slot not to be used
Enterprise



HPE 3PAR StoreServ 9450 Drive Enclosure Connectivity

Two options to connect the drive enclosures to the nodes

Direct Connect configuration - Default Direct connect

— Each drive enclosure is directly connected to the node SAS ports
— Better performance and balanced configuration Node Enclosure

— Provides the max capacity today on the 9450
(288 drives per node pair)

Daisy-chained configuration

— 2 drive enclosures are daisy chained behind a pair of SAS ports

— To accommodate future drive scalability increase

Cables

— 12Gb Mini-SAS HD copper cables (0.5m, 2m)
— Between controller and drive enclosures within the base rack

— Available 12Gb Mini-SAS AOC optical cables (10m, 25m, 100m)

— Between controller and drive enclosures in an expansion rack

Drive Enclosures

—
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HPE 3PAR 9450 StoreServ Racks

Base Rack — 1075mm

4 Nodes
12 Drive Enclosures

—

Hewlett Packard
Enterprise

Base Rack — 1200mm

4 Nodes
16 Drive Enclosures

Expansion Rack — 1075mm/1200mm

20 Drive Enclosures



HPE 3PAR StoreServ 9450 Customer Self Installation

Customer Self Installation - CSI

Available on all HPE 3PAR 9000 arrays that meet the following requirement:
— Fully racked CTO configurations in a single rack

— CTO only (racked in the factory)

As long as the condition above is met there are no restrictions in terms of:

— Number of nodes (2 or 4)
— Number of drive enclosures (as many as the base rack allows)

—
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HPE 3PAR StoreServ 9450 vs 8450 Comparison

8450 9450 Improvement
Controller Nodes 2-4 2-4 -
CPU 10-core lvy Bridge — 2.4GHz 10-core lvy Bridge — 2.4GHz -
CPU per system (max cores) 2 -4 (40) 4 - 8 (80) 100%
ASIC 2-4Genb 4-8Genb 100%
16Gb Fiber Channel Ports 4-24 0-80 230%
10Gb iSCSI Ports 0-8 0-40 400%
1Gb Ethernet IP Ports 0-16 NA
10Gb Ethernet IP Ports 0-8 0-24 300%
Built-in IP Remote Copy Ports 2 -4 (1GbE) 2—-4 (10GbE)
Cache per node-pair / per system (GiB) 192 / 384 448 | 896 130%
SSDs per array 6 —480 6 — 576 20%
SSDs in Base Rack 480 SFF 384 SFF 1 - 20%
Number of Drive Enclosures 0-18 2-48 140%
Raw Capacity (TiB) 3351 TiB 6000 TiB 79%

Hewlett Packard
Enterprise
1 Available on 1200mm racks only. On 1075mm racks it's 288 SFF



3PAR 9450 vs. 3PAR 8450 Pricing Compare

Pricing - 9450 vs. 8450

$1 200 000 10% .
$1.000 000 o At 100TB usable capacity, the 9450
$800 000 = 5% has a 9% premium over the 8450

$600 000

4% that decreases at bigger capacity

$400 000
2% :
$0 0%
132 220

396
Usable Capacny (TB)

mmmm 0450 4N mmmmm 8450 4N 9450 Premium

3PAR Discount: 55%

Usable Capacity (TB) 132 220 308 396 484 _

Multi-System Software
9450 4N $ 399,372 $ 573,789 $ 750,793 $ 924,810 $ 1,101,813 «  3PAR Compaction: 2:1

3PAR Overheads: 30%
8450 4N $ 366,687 $ 540,412 $ 716,308 $ 890,033 $ 1,065,929

3.84TB SSD
Premium 9450 vs. 8450 9% 6% 5% 4% 3% «  Proactive care support

Price include product + support (Proactive Care)

—
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What is the role of the 20450 in the portfolio

The HPE 3PAR 9450 and 20450 will co-exist in the portfolio

The HPE 3PAR 20450 is the right model to position for the following use cases
1) Large customer accounts that require purchase continuity

2) Cache focused conversations

The 3PAR 20450 has the highest per-node cache amongst all 4-node
scalable models (896GB per node pair, or 2x the 9450)

3) RFP lockouts around cache

— The 20450 does not currently support the 1200mm racks

— The 9450 has more CPU power than the 20450:
10 cores per node pair on the 9450 vs 8 on the 20450

—

Hewlett Packard
Enterprise

HPE 3PAR 20450
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HPE 3PAR StoreServ 20000 Refresh Tech Specs

20800 20840 20850
Controller Nodes 2,4,6,8
CPU 6-core = 8-core 8-core & 10-core 8-core & 10-core
CPU (max cores) 96 > 128 128 > 160 128 > 160
ASIC 16
16 Gb Fibre Channel Ports 0-160
10Gb iSCSI / FCoE Ports 0-80
10Gb Ethernet IP Ports 0-48
Built-in IP Remote Copy Ports 0-8
GBs Cache per node-pair (GiB) 448 - 640 896
Drives per array 2304 1152
Drives in Base Rack* 144 - 288 144 - 288 144 - 288
Max SSD per array 1152
Raw Capacity (TiB) 6000 9600 8043

— At 100TB usable capacity, the 20000 R2 has a 5% premium over the equivalent 20000 model

that decreases at bigger capacity points
—
Hewlett Packard
Enterprise *Increased drives in base rack on 1200mm racks only



HPE 3PAR 20000 Racking options

Base Rack — 1075mm

8 Nodes

8 Drive Enclosures

—

Hewlett Packard
Enterprise

Base Rack — 1200mm

8 Nodes
12 Drive Enclosures

Expansion Rack — 1075mm / 1200mm

20 Drive Enclosures



HPE 3PAR StoreServ 20000 Refresh Performance

Workload RAID Volume 20850 R2 20850 Improvement
8KiB Random Reads (local) RAID 1 CPVV 3.8M IOPS 3.2M IOPS 12.5%
256KiB Sequential Reads (local) RAID 1 CPVV 84GB/s 75GB/s 12%

8KiB OLTP 60/40 (distributed) RAID 5 CPVV 1M IOPS 920K IOPS 14%
16KiB Random Reads (distributed) RAID 5 DECO 1.1M IOPS 954K IOPS 18%
16KiB OLTP 60/40 (distributed) RAID 5 DECO 501K IOPS 432K IOPS 16%
Workload RAID Volume 20800 R2 20800 Improvement
8KiB OLTP 60/40 (distributed) RAID 5 CPVV 920K IOPS 749K IOPS 23%
16KiB Random Reads (distributed) RAID 5 DECO 954K IOPS 675K IOPS 41%
16KiB OLTP 60/40 (distributed) RAID 5 DECO 432K IOPS 335K IOPS 29%

—

Hewlett Packard « Performance of specific configurations is now available in NinjaSTARS

Enterprise

» The tables show preliminary numbers coming from empirical measurements and estimation
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Storage Class Memory basics

— A new class of persistent solid state storage device that
has the following characteristics
— Performance close to DRAM
— Endurance close to DRAM

— Cost closer to NAND flash media
DRAM
— Technologies under development
— Magnetic Spin Torque Transfer
Storage Class Memory

Q

— Phase Change Memory (PCM) i (HPE Memristor/Intel 3DX Point)
~10us

— Resistive RAM ¢

— SCM products announced or shipping:
— Intel 3DXPoint is shipping in SSD version (Intel Optane) today,
— Micron version expected in the near future (~10ms)

— Samsung has announced a device called Z-SSD

2
)
.
Z

— HPE & WD jOinﬂy deve|0ping Memristor SCM blurs the distinction between memory and storage and opens up the
possibility of “universal memory”

—

Hewlett Packard
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NVMe basics

Unlocking the full potential of solid state media

—NVMe is a storage interface protocol designed to work with non-volatile memory
devices such as NAND flash and SCM

— NVMe replaces the SCSI protocol stack (SAS or SATA by extension) in the 10 path

— NVMe has been designed to take advantage solid state media:
— Supports multiple deep queues (64K queues and 64K commands per queue)
— Lower overhead with fewer commands provides higher IOPS per CPU cycle
— Parallelization: MSI-X and interrupt steering to prevent CPU bottlenecks

— The end results are more IOPS, lower latencies while lowering CPU utilization with
solid state media

Relative Efficiency
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CPU Clocks per /O
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—
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Source: NVM Express: http://www.nvmexpress.org/wp-content/uploads/NVMe _Overview.pdf

Linux Storage Stack
MvMe SCEl

¥
H

Source: NVM Express |
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http://www.nvmexpress.org/wp-content/uploads/NVMe_Overview.pdf

Enterprise flash gets you ready for what’s next

Storage Class Memory

Storage Class Memory (SCM)
provides incredible levels of
performance compared to NAND
flash but currently higher cost

—

Hewlett Packard
Enterprise

Coming soon
The next level of hyper-acceleration

16X 50%

lower max lower avg.
latency latency

3PAR
3D Cache

Deploying SCM, driven by

NVMe, as a caching tier
provides the highest
performance benefits with
the lowest cost

3PAR update

NVMe

Non-Volatile Memory Express
(NVMe) provides high performance,
low-overhead access to solid state
media to drive performance



>50% lower, consistent latency Legend

- 3D Cache
—— No 3D Cache

0.5
0.45 A A A " A A A A

o oL T Tl 8

0.35

0.3

0.25

0.2

Service Time (ms)

0.15

0.1

0.05

57% lower average latency with 3D Cache vs non 3D Cache

—
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16x reduction in max latency

Average latency >50% lower Legend
- 3D Cache
1 | No 3D Cache
T
O
(/2]
(/2]
Q
(8]
S
Q
o
R Every |/O serviced within 0.5ms (16x improvement)
]
0.031 0.062 0.125 0.25 0.5 1 2 4 8 16 32
— Service time (ms)
Hewlett Packard

Enterprise Data from HPE internal testing using a HPE 3PAR StoreServ 20000 class storage system with one Intel Optane AIC card per node running a 16KiB 80/20 Random workload



HPE 3PAR 3D Cache card

3D Cache card
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HBA 2

or HBA 5
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HPE 3PAR 3D Cache: Summary of Use Cases

Application acceleration

Applications where lowest
possible latency needs to be
guaranteed for every
transaction

—

Hewlett Packard
Enterprise

7

Density Optimization

As SSD capacity increases,
performance density
decreases. 3D Cache allows
high density and performance

HPE Confidential | Internal use only



SSMC 3.2 Enhancements

|
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New Dashboard Panels : Add/Add+ Additional Panels on the
Dashboard

Add Panels e om View Panel List
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Configurable System Columns

Default

<52 3PAR StoreServ ~ Search COI u m n S ® 8. -

Systems Status an Name IP Address
Devica @ 4 p5200-7023  Overview 2
Selectcolumns >
Hame 4 SSDTohal(TiB)  SSDAllocated FCTotal (TIE)  FC Allocated NL Total CTil  Create view Device Type Capacity View
/ States. [ ul 17,2017 4:30:02 AM MDT -
- Detete view v Name Free Ports
p52007023 - - T om0 SH P v FC Allocated FS Ports
. PI400-7010 7 — o2 ¢ — 0 G0% wmor gy ¥ NL Allocated Host Ports
. . +/ S50 Allocated HPE 3PAR S Version
. PTA00T023 32— 00% Allocated IP Address. 15,2017 124719 PM MOT
82007009 o — 1S3 2% - "o - - Allocared (TE) Modl Jegraced
] . Compaction Ratia NL Drives
F10000-7008 - - o wm "o - - Compaciion Savings (TiE) # NL Tofal (Tig) sntraller nodes + 2degraded
L g P — | b — — v om . Compacion Usable (TI8) Overprovisioning Ratio
Compaction Used (TiB) Poer Ports
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additional Columns LHS column view e
o e . 1o 5 m o - = Failed CTHE) # UID/Locate v enclosure
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Free (TIB) N

Restore default columns.

» Selectable  User can now
» Configurable Select additional
column through
« New Column the select Column p—————

added for System “Opthn In the . - . b Davig @ 4 L p52007023  Overview - %

0| ® al»

Device Type Capacity View
ul 17,2017 4:30:02 AM MDT
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Restore default columns
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Reporting Enhancements : New Report Template: Performance
Summary Report

\ Create Report General « 7
« SSMC 3.2 has new report template General

called “Performance Summary
Report” to select multiple components
and provide different compare options

Report fype @ Create report © Create multiple reports

System §935

for each Of the Component_ Report template  System Report - Performance Summary | Select
° User Can Select h |Stog ram report aS [ Report name System Performance Report ] The report name must be unique on ﬂ_je
selected storage system and must be from 1to
We I I . [S—— ngg(ae\gh;ncus:‘e‘;;;h;rjsers. including dashes,
» User can select multiple components i
and ed it each Of them . Accesstype  ® Private O Public

» Supported components
* Physical Drives
° HOStS mﬂnent A Category

Component

Enclosure Ports Histogram
¢ Exported VOI u mes Exported Volumes Performance
° H Ost Ports Exported Volumes Histogram

Host Ports Performance

® NOde CPU Host Ports Histogram

° Node Cache Hosts Performance
Node Cache Performance
Node CPU Performance
Physical Drives Performance

Wcal Drives Histogram

Add component

Time Settings

TR

((XXXXXXXXJ

@ Changed: Sampling fo "Hi-res” m | Create + | | Cancel

—
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Percentile in User Preference : Set Percentile / Report view

I —

SSMC 3.2 users can now
set percentile values to see
where various system
parameters are at that
percentile levels.

® Host Port Compare by Performance  Charts ~

6 hours v~ Hi-res ~  |0Ps, Service time, Bandwidth ~  Show percentiles ~

15:00 16:00 17:00 18:00
m

Read IOPs

A AT a AR

Setting available in System
Reporter Global Setting to
enable Percentile

User can also provide
multiple percentile values

Data can be displayed per
chart or per series

ER e

19:00 20:00

463.38

0:1:1
i

%mN‘vv“uvvuwvwvvvuwuuvwwvvuwu I =

Write IOPs

A A a A o

463.18
0
| —e—221

gmNVUUUUUUUUU"\’VUUUUUU\HIUVWVUU\HHHIWVWVUUU

Edit Global Settings = System Reporter -

System Reporter

Retention period 7

Shared directory path

Test directory path

SMTP server
SMTP 5
SMTP author In
Fi @example.com
Emai i

Report formats # PDF @ CSV

reports.

Date & time Short display 7/18/17 619:39 PM

WWN format @ OFOFOFOFOFOFOFOF

OfOfOfOf OFOfOfOf

Preferences

@ Changed: Display percentile to "Yes"

® Long display Jul18, 2017 6:19:39 PMIST

0f-OFOF-0R0F.0f-0F0f

ofofofofofofofof
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SmartSAN 2.0 in SSMC 3.1

Create Host General
General
Mame
System
Host set
Host OS5

R207-512

O5: Windows 2008/2008 R2
R207-513
O5: Windows 2002 F WS52012

R2

R2ZO7-S14 . snesanbox.lab

Persona
Paths
O Paths
Mame System Ports (N:25:P) Type

Mo data awvailable in table

AddFrc || Addiscs

Descriptors

Operating system
Location
IP address

Model

P

HCWIEI.!. rFdlKdru
Enterprise

Select an available Host Explorer or Smart SAMN
host or enter a host name. Name must be
unigque on the selected storage system. Name
may be 1 fo 31 alphanumeric characters
including hyphen, period, and underscore but
cannot begin with a hyphen.

Reported Host Operating System
Mame

opfiona

optiona

opfiona

Cancel

Creating TDPZ Zones
Using SSMC

Hosts and their associated
zones can be created from
the Hosts screen within
Block Persona (Block
Persona > Hosts).

 Select Create Host

* On the Create Host
screen, the drop-down
menu lists the hosthames
as well as the host’s
operating system

e Select the hostname



Smart SAN for Host Synchronization : Synchronize Federation
Import Configuration

.
* In Federation Sync SMART-SAN-CXO ?
Configuration Action ,
. Settings acreources will b synchronzed among i systms i he fdaration.Smat SAN st S S e R s e e e o)
Menu, following pats e el n s o et yons. T can b e v et et =

Options are provided

Import Configuration SMART-SAN-CXO  General }

the WWNs are not found on a destination system.

General
[} S n Ch ro n e Use Smart SAN host ports Yes Wi pying a host, Smart host ports .
IZ ! ill be used to create th mart SAN SMART-SAN-CXO
. #ost parts are available on the destination
system.
eagaeraton Defauitport selected Is based upon sourc import Erom

a system, Smart SAN host ports will not be used on that system. Otherwise at least 2 ports must

H 1 be selected h system.
* Import Conﬂguratloy e e e s i o e

AR 7L00

Sysfem 4 Node Pair Smart SAN Host Ports (N:5:P) (# of Hosts Connected)
p5200-7023 0N 0:1:1 (172 B 0:1:2 (12) B 0:2:1 (15) B 1:11 (16) B 1:1:2 (13) © 12221 (15)
P8200-7009 o1 0:041 (16) 101 (16) Configuration

Select the setfings a

@ Changed: Use Smarf SAN hest ports 1o "Yes® m Cancel *  LDAP confi

*  SNMP configurarion

want g import

* NTPs

3 3IPAR StoreServ - — e

Federation Configurations A

T o o rederation © .
crme .
o B Feomanen Topolegy Heaith =
Lgetec sty et 7
e
B0 sl anay "
- Ed migranion sourcs. rtes Host Set -
fTp—
) Sync federation _
* SMART-SAN-CXO Peer Links
e —
ves ||
Default port selected is based upon sourc
2 system, Sman SAN host porrs willnat B2 Used an That system. Otharwise a1 least 2 pans must
be selzcrd on exch sysrem.
The least loaded ports will be used i there are more ports selected than nesded
Prer Motien Summary 2109
opee monons
apser mon
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Backup Appliance for HPE DP/VMX -
— Najwazniejsze cechy:

*  Petna funkcjonalnos¢ systemu zabezpieczania danych w urzgdzeniu 2U

(o | <&

* Redukcja okien backupowych 30-60%

* Redukcja czasu odtworzenia 50-300%

«  Wspiera nielimitowang ilo$¢ klientéw backupowych (oraz aplikacje Oracle, MSSQL, SAP)
+  Woydajnosc¢ tworzenia kopii zapasowych ekwiwalent 12TB/h backupu tradycyjnego
Pojemnos¢ 16|32|54TB w tym 10]20|32|50 TB na dane zdeduplikowane( 1PB max przy poz dedupliakcji 20:1).
« Porty, 1110GbE

*  Ochrona zasobow przez LAN i WAN (zdalne biura)
*  Backup do chmury

*  Wsparcie 3 lata na sprzet i oprogramowanie

— Opcje rozbudowy:

*  Agenci aplikacyjni HPDP
* DR po WAN (min. 2Mbps) pomiedzy osrodkami klienta lub do osrodka partnera technologicznego
« FCiSAS

. Biblioteki tasmowe HP StoreEver
—
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Backup Appliance for Veeam

— Najwazniejsze cechy:

— Opcje rozbudowy:

System zabezpieczania danych w urzgdzeniu 2U

redukcja wykorzystania pasma replikacji do 75% (w stosunku do oferowanego prze

Deduplikacja StoreOnce redukuje 4-5 krotnie ilosci przechowywanych przez Veeam danych
Deduplikuje strumienie natywnych narzedzi backupu serweréw fizycznych oraz MS SQL, Oracle oraz SAP.
Szyfrowanie oraz bezpieczne kasowanie danych

Wydajnosc¢ tworzenia kopii zapasowych ekwiwalent 12TB/h backupu tradycyjnego

Pojemnos¢ 16|32|54TB w tym 10|20|32|50 TB na dane zdeduplikowane( 1PB max przy poz dedupliakcji 20:1).

Porty FC8|16Gb, 1|10GbE, SAS
Ochrona zasobdw przez SAN/LAN oraz zoptymalizowana replikacja przez WAN (zdalne biura)
Backup do chmury

Wsparcie 3 lata

DR po WAN (min. 2Mbps) pomiedzy osrodkami klienta lub do osrodka partnera technologicznego
Rozbudowa do 50TB przestrzni a deduplikaty (ekwiwalent -1PB przestrzeni tradycyjnej)

Biblioteki tasmowe HP StoreEver (wymagajg licencji Enterprise Plus)

—
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Backup Appliance for RM(C 4.0

— Najwazniejsze cechy:

* Integracja technologii 3Par, StoreVirtual i StoreOnce

if

«  Wydajnosc¢ tworzenia kopii zapasowych 23x wydajnos¢ NetBackup (do 80TB/h). & |

*  Przesyta wytgcznie zmienione dane ($r. Blok 4kB) - kazdy backup jest backupem petnym

*  Granularne odtworzenie danych

* Nie wymaga licencji oprogramowania backupowego

»  Wspiera natywne narzedzia backupu serwerdéw fizycznych oraz MS SQL, Oracle oraz SAP.

«  Wydajnosc tworzenia kopii zapasowych ekwiwalent 12TB/h backupu tradycyjnego

 Pojemnos¢ 16|32|54TB w tym 10]20|32|50 TB na dane zdeduplikowane( 1PB max przy poz dedupliakcji 20:1).
«  Porty 1/110GbE

«  Backup i replikacja (StoreVirtual VSA ) do chmury

Wsparcie 3 lata

— Opcje rozbudowy:

«  Szyfrowanie oraz bezpieczne kasowanie danych
 Opcja FC FC8|16Gb
* DR po WAN (min. 2Mbps) pomiedzy osrodkami klienta lub do o$rodka partnera technologicznego

—
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