Hewlett Packard
Enterprise

HPE GreenlLake for Block & File Storage
built on HPE Alletra Storage MP

Mission-critical storage now available at mid-range economics
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|
HPE GreenlLake for Block Storage
HPE MSA HPE Alletra HPE Alletra HPE Alletra HPE XP
5000 6000 New HPE GreenlLake Q000
—-_ —-_ for Block Storage OS —

Moving from DAS to SAN General-purpose apps Business-critical apps Mixed and mid-enterprise/edge apps Mission-critical apps High-end storage for
FC/SAS or mixed Hybrid flash array All-NVMe array 2U all-NVMe A/A array All-NVMe A/A array traditional data centers
host connectivity 99.9999% uptime* 99.9999% uptime* 100% availability guaranteed* 100% availability guaranteed* [, . e J1ibE nonstop

ROBO mission-critical apps
99.999999% availability*
Global Al-Ops

“Uptime guarantees that deliver,” April 2023

— | 6



Presenter
Presentation Notes
Intent of Slide: Provide an overview of the HPE Block Storage portfolio


https://www.hpe.com/us/en/storage/alletra.html
https://www.hpe.com/us/en/storage/alletra.html
https://www.hpe.com/us/en/storage/alletra.html
https://www.hpe.com/us/en/storage/msa-shared-storage.html
https://www.hpe.com/us/en/storage/enterprise-xp-storage.html
https://www.hpe.com/psnow/doc/a50003574enw?from=app&section=search&isFutureVersion=true
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HPE Greenlake
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Disaggregated
hardware platform

HPE Alletra Storage MP & = 135

o FH/I\MAEOESR A
o MHEINEREYS - olEFEIZEIZE BLOCK S FILEARTS
— - BEUARNSMUZEBIER



RS 4H R T 5

2U chassis with 24 NVMe SSD slots

Choice of Redundant I/O conftrollers: 8-core and 16-core
Supporting 8, 12, 24 drives, at an increment of two drives

Min/max capacity: 15.36/368TB

Supporting 1.92/3.84/7.68/15.36TB SSDs

Host connectivity: Fibre Channel, NVMeoF/FC, iSCSI

4 OCP HBA slots — two for front-end, two for back-end connectivity

Supported HBA:
32/64Gb FC 4-port HBA for host connectivity

10/25GbE 4-port HBA for RCIP
Built-in TPM chip to enhance security & privacy

Chassis Discovery Module for on-boarding chassis to DSCC
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HPE Alletra Storage MP -

Why are we doing this?

« BIRSEEIEE B RATRERNRE

What are we aiming for?
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How would you describe that?
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HPE Alletra Storage MP
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RoCEv2 capable
HPE network switch

Stand-alone system

S =EEL UBOF)

Stand-alone system +& £ B 25

EE+RES
(Stand-alone)

HPE Alletra Storage MP
switch
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HPE Greenl ake for

Always on Always fast
Block Storage i,
9 100% E1 K BHTIT I
Guaranteed as standard All-active and multi-node
benefit
HPE GreenLake for Block 5= S EY DR B HA = 2R EMEE
Storage OS Active stretch cluster |deal for mixed workloads

Al-driven Built with industry’s most advanced Al for infrastructure

o
|
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Ideal for: @ i 7 i ET’E;EJZ

: 1 HPE Storage Substantiation


https://www.hpe.com/psnow/doc/a00058506enw
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Scale up Scale up
Start small Scale out Scale out

JBOF JBOF JBOF
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i od === g
8-core per node 16-core per node 32-core per node 16-core per node 32-core per node b4-core per node
With Internal NVMe SSD With Internal NVMe SSD switched switched switched
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NVMe fabric

CPU

Built for NVMe
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Multi-tenancy at scale
QoSTRPEELE

No tuning required
FhrEEREF&EER

Instant failover
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Replication Methodology

Active Peer Persistence Active Synchronous Remote Copy Asynchronous Periodic
Remote Copy

DC 1 DC 2 DC 1 DC 2

= — =

Array 1 Array 2

RPO and RTO=0 RPO =0 RPO = from 1 minute to 1 year




HPE GreenLake for Block Storage - JJ18E

= 179 =
wERE
SCSI/FC, NVMe-oF/FC, iSCSI (Preview)

Security
Data At-Rest Encryption

Bzl

Al-based Quality of Service

Ransomware
Protection
Virtual Lock, Zerto

—

Replication

Active Synchronous, Asynchronous Periodic

=< AVIN 5:
Dedupe, Compression, Full Copy,
Snapshots, Thin Provisioning

1E3PARE N ETZ

Peer Motion Capability

100% = o] FHIR:E

No more disruption

KEHEIR

%5 & Veeam, Commvault, B&R, Zerto

Al im E 2 1%

Windows Server, VMware ESXi,
RHEL, SLES

B ENEER

Active Peer Persistence

Data Reduction, Data Compaction
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1 HPE Storage Substantiation

2-—Based-on-HPE net pricing and infernal performance testing; compared to HPE 3PAR 8200 Storage
3 Based on HPE intern

al testing; compared to HPE-Pfimera 630A Storage


Presenter
Presentation Notes
Intent of slide: Showcase quants for how HPE GreenLake for Block Storage – built om HPE Alletra Storage MP - can accelerate mission critical apps

Moving to HPE GreenLake for Block Storage built on HPE Alletra Storage MP can accelerate the following outcomes for customers:-

Lower risk with 100% availability guaranteed for mission critical workloads. 

Speed time to value with 98% operational time savings using intent-based provisioning. This is based on a comparison of infrastructure lifecycle management of HPE Alletra vs. ESG Market Research , April 2021. 

Get 66% better price performance and 2X faster read performance compared to previous generations

https://www.hpe.com/psnow/doc/a00058506enw

HPE GreenLake for Block Storage %5

HPE GreenlLake for Block Storage

HPE MSA Alletra 9000 HPE XP
Allefra 5000 Allefra 6000 New HPE GreenLake
— — for Block Storage OS —

Moving from DAS to SAN General Purpose Apps Business Critical Apps Mixed and Mid Ent. /Edge Apps Mission Critical Apps High-End Storage for
FC/SAS or mixed Hybrid Flash Array All-NVMe Array 2U All-NVMe A/A Array All-NVMe A/A Array traditional datacenters
host connectivity 99.9999% Uptime 99.9999% Uptime 100% Availability Guaranteed 100% Availability Guaranteed Mainframe & HPE NonStop

ROBO

Mission Critical Apps
99.999999% Availability

Global AlOps

— Buy as Traditional CAPEX or as-a-Service #

— | 16


https://www.hpe.com/us/en/storage/alletra.html
https://www.hpe.com/us/en/storage/alletra.html
https://www.hpe.com/us/en/storage/alletra.html
https://www.hpe.com/us/en/storage/msa-shared-storage.html
https://www.hpe.com/us/en/storage/enterprise-xp-storage.html

HPE GreenlLake for
File Storage

FEMEORERERRAT
REIBREN TIFagRH

BEMEE

Accelerate

SRR MR EFREE

—

HBHE

Cloud-native apps Bl & ML frameworks Data processing/
kubernetes T TensorFlow data lakes Ny
O PyTorch Spor‘!:r & \E
5 55 A Anthos H.O i , )
2 Q Cafer @ S.Oaliz Streaming

HPE Greenlake for File Storage OS
leveraging VAST Data software

Simplify Enhance
i A s 1o 1'F LB RAYEZEE

| 17
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GreenlLake DSCC

Welcome to Data Services Cloud Console

Backup and Rec

Block Stol Clou dth Data

ch (3

File Storage
storsge accesse

T
J Fil
st d ion res th f

HPE GreenLake for File Storage

VAST Data software
with container based

=t fohe IJ_'I_
II\\

HPE Alletra Storage MP 42 &L

o — o — o — o— o —
0— 0— o— o— o —
0— 0— o— o— o —
NVMe fabric
O O O O O

HPE Alletra Storage MP B = & %4

Performance spanning the
scale of your data

AEERENER HPC * Media
Al/ML ~ Life Sciences}zfitfi0ik

Exabyte scale architecture

AN BRI FIRIBRRE

Architecture designed for HA
ESHEY - FhrATEdlsRES

Active

Unique modular storage
infrastructure

MEEMBESBEBRUER

A Y
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Hardware Building Blocks

(FREAIE
(JBOF)

Backend NVMe Over Eth Aruba 100Gb Switch config

Number of Switches 2

Number of Ports 32 - 100Gb

—

CPU AMD 32 Core Milan 7543P
Memory 256 GB (8x32G)
Boot Drive 1x 1TB M.2 SED

HBAs (NICs in OCP 2x100Gb Mellanox CX-6 DX

Expansion Slots)

CPU AMD 8 Core Rome 7252P
Memory 64 GB ( 4x16G)
Boot Drive 1x 512GB M.2

HBAs (NICs in OCP 1x100Gb Mellanox CX-6 DX

Expansion Slots)

SCM Drives (NVRAMSs)

4 x SCM Kioxia FL6 0.8TB, 1.6TB

Data Drives

20 x NVMe 8TB, 15TB TLC Samsung or
Kioxia
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Start small Scaleup | Scale out Scaleup | Scale out

X x NVMe enclosures

6 x NVMe enclosures

1 x NVMe enclosure

2 node x 32 Core 16 node x 32 Core X x 32 Core IOMs

ETARERE =HEERE X x 64 Core [OMs
BMEBEEEN IRERE FNEY
MEEM B EN S E LIRS TIGERE BARFH 4K
MELGF K #11 Oh
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HPE GreenlLake for File Storage
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HPE GreenLake For File Storage - I8t

R8T TE
NFS v3.0, v4.1

w/ RDMA*, GPUDirect*, byte-range locks
w/ POSIX ACLs, Kerberos

SMB 2.1, 3.0 (Resilient SMB)
Stateful file services; stateless servers

Multi-protocol Namespace
Easily fraverse between NFS & SMB

Automation Plugins
Kubernetes CSI, OpenStack Driver

=

Flexible Manageability
Cloud & On-Prem Management

—

Zx=M

Encryption-at-rest
FIPS 140-2 Validated

Access Audit

User Access (NFS, SMB), Admin Audit

Enterprise Authentication

Support for LDAP, AD, NIS

Load Balancing

Internal DNS services
|

Protocol Server Pools

With view policies for data isolation

* On the roadmap

58

Similarity-based Data Reduction
Unprecedented storage efficiency

Data Aware Compression

Quota Management
Directory & User Quotas

BEiRHRE

Native Replication
Industry-low levels of RPO (15s)

No-overhead Snapshots
With optional immutability

Locally-decodable Data Protection

Unrivaled resilience, only 2.7% overhead
|
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Presenter
Presentation Notes
我們的File Storage系統平臺底層，可透過專屬的Global Erasure Codes機制，提供基本的磁碟與節點層級保護，改進了一般Erasure Coding技術的缺點，而可以採用非常大的stripe寬度，並且仍然兼具快速重建能力。

HPE GreenLake for File Storage eliminates all of the drawbacks of legacy scale-out NAS, including crosstalk, rebuilds, and interdependencies that only increase geometrically with cluster size.  It’s time for the new architecture of HPE GreenLake for File Storage.

The architecture is designed to grow to exabyte capacities, future-proofing your storage investment

Linear performance scaling while overhead remains flat.  You get more scaling of performance than most organizations can ever consume.

Independent scaling of performance and capacity for efficient investment and performance.  You only need to add  compute and storage resources as needed instead of getting another box or appliance without independent scaling.  This design eliminates migration issues and is intended to give you an infinite lifecycle.

Thanks to persistent storage with memory-like speed, all nodes have access to the entire data structure.  You have a global namespace for your storage system for data sharing.

You can have as many controllers fail (up to N-1) and still keep going as long as at least one controller still working (N-1)

There is no controller resource contention.  The controllers are stateless.  All the metadata is stored on the Storage nodes.

There are no rebuilds on server failure.

All of the above is not possible with shared nothing systems.  There are contrasting summaries of the two different architectures below.

Shared nothing
Ownership of partial data
Fast if directly attached to the servicing node, but at scale can cause contention and incurs significant overhead
Node failure can slow down perf significantly

Shared everything
All nodes have access to all data
Scale performance without adding overhead from East-West node traffic
Unlimited failures allowed for nodes (N-1; you just need one functional node)
Load balancing without resource contention
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Virtual IP Pool

mount -t nfs
abc.us.domain:/myshar
e /mnt/nfs_share/

T 77 R

Virtual IP pool share settings

VIP: 192.168.0.1 - 192.168.0.12
distributed across all nodes

> 192.168.0.1
v 192.168.0.5 —
192.168.0.9 _
"""" A192.168.0.2
v 192.168.0.6 —
192.168.0.10 _

abc.us.domain
192.168.0.1 - 192.168.0.12
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e Possible with gIobaIIy accessible persistent flash store
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« )R BNEHI0EEY ( compare hash )

e Lossless compression: Zstandard
- Block NETTEARRE

e Similar NOT identical
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Adaptive
Chunking

2:1

Erani 2
Data

Global
Deduplication

Similarity

Reduction

26l : ARIRERIERIRERE

8:1
Uncompressed
Time-series Data

3:1
EYES

Data

3:1
Pre-Reduced
Backups

Local
Compression

3.1
Pre-Compressed
Log Files

26
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LB 4 NAS1 BB IREY NFS 8

GB/MRIEILE &A1

RN E RS
2:1 life sciences data’

3:1 HPC and animation data; pre-reduced backups;
pre-compressed log files!

8:1 uncompressed fime-series datat

1 HPE Storage Substantiation

) Confidential | Authori PE Partner Use Only
——


https://www.hpe.com/psnow/doc/a00058506enw

HPE GreenLake DSCC iS{CE&IE

with an intuitive cloud experience on-prem
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Data Service Cloud Console (DSCC)#— IR IR Z & IE

Data Services Cloud Console  Block ~

= Dashboard

Qverall

£30212  E164 -

e b § Thn WV DB1.1 has react
363.8 GiB usea i aocation init of 0G (1% 0f 206).

Generic

Thin WV TesTvvl0 has reached
reserved allocation lmit of 06 (1% of 16).
Garrc

n 005 rules are 3ppiked AUtomatically with max
banawiath imit 305663 KBpS on the voluma...

Intetigent 008

—{EZEHI S BE{EBET o] fE it 75
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HPE Data Service Cloud Console (DSCC)

Welcome to Data Services Cloud Console

Data Ops Manager

Simplify storage management at scale with

Backup and Recovery

Automated VMware protection with rapid

Block Storage

Simple and easy to provision, protect, and

restore and cost efficient long term fleet-wide management and monitoring.

Launch |

manage block storage that meets your
application needs.

Launch

€

Setup Service

Simplify new storage systems setup at
scale with fleet-wide configuration.

retention.

Launch

HCI Cloud Physics

Global lifecycle management of HCI
infrastructure and virtualization resources.

Quickly and accurately profile your data
center for optimizations that provide cost/
performance benefits.

Launch Launch Launch

el
InfoSight

Intelligent insights from storage, servers,

virtual machines and more

| Launch

File Storage

File-based storage accessed through
standard file serving protocols.

| 31
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Powered by the HPE Greenl.ake Edge-to- Cloud Platform

L Data Services Cloud Console | Block ~ Q r.°.1,
RS &
1 . = Dashboard
New devices automatically
discovered, on-boarded o b ¥ ¥
and configlited ] | 230212 2164 oLty
Caparity Applications ‘
0% e s || 3658 GIB s ¢ St
:UE — - il Name Volumes 56 Percenrage
B ER1E=E 2 o0s — T
New features and enhancements W - e =
s . Dlygroupz 7 100K Wl Unknwn 14548 159%  —
instantly available through cloud- Simat v . i T e —
delivered invisible upgrades e o

A-ZIRN BB IRFFEIE

Intelligently provisions
application workloads on
infrastructure best-suited
for optimizing SLAs

M—AREFEE
Manage, monitor and protect
global storage environments—

across your hybrid cloud—
from a single cloud console
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Storage to VM visibility’
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1.5 million hours saved

E RIS A

Al-driven recommendations

= T RE T 2 1R HY RS R

Predictive support automation
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i% = 7| F5 Z Data Ops Manager - Headroom Utilization Trend
HPE AIIeTra 9000 & HPE Primera 600

TEIEREF AR & AR E o] LA:
- RENARERZ#% LS8 10 BELRAERENEESRE «- EEGRENAROBEHYG
SEES &E’Jﬁzﬁﬁ—j{ /0 HIELER . BMEZGEEE DI RAEHEBE G H

« BALEERR  2/RE - SHBERAHKFE

« ZERER FBERESCRERREREN AR

Headroom Wtilization

02/03/2023 04:00 AM
Total Headroom 24,66

B Total Headroom
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M —RARFERNRE D
- HPE GreenLake for Block Storage FY& filt /& 4R 14 BEBZ AT

- BREXNHRBBE D
Headroom Utilization Trend Analysis
o SMEEHETT
Top Volume Hotspots by Latency
e Latency Insights
- [FEENFEREER
Workload Drift Insights

Had iy

36



Data Ops Manager - Headroom Utilization Trend Analysis
HPE GreenlLake for Block Storage
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= M ELVEAHETT Data Ops Manager - Top Volume Hotspots
HPE GreenlLake for Block Storage
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SiE 7 [F ZZBlock Storage - Latency Insights
HPE GreenlLake for Block Storage
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Latency Insights W
igh Variation o R atency -
| I Performance P St ary
Description
‘ The cham shoaws am awerase aead bbency of 720ms, bat we hawe cbsorvad skionilicamt wardabilrg inread latendes for al
#0500 this durzrien. Yhise 9005 of 10 had @ latency sihin T8 0ms, we also obsersed porasanal spikes with max mum
atences of at leash 1Wims These epikes —ay negatively impack aanicatiors uhloeg teis solome, and = s i=poreses 4o
Latency O Ew ! :
T

08/18/2073 D&:10 AM

B Read [ Wrile
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%L 3E il ZZBlock Storage - Latency Insights
o FRAZEARN /0 IEEEZR AN G ESHILESZ.
s ERAFERBAETON - B REN HPE Alletra Storage MP 12 IR BRI EZ 1T D AT

- UBMEZS BFIILE - SNEEZFHBEVMNER - EolcfAE I ERM RN 2 FAEE

A=

M8 - TEHEEFEERER -.
- DMTIERLL 7 B ELSMNY o

1ms 20ms
Average ~1.7ms

Standard deviation /
Variance

40
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Presentation Notes
Standard deviation / Variance標準差/方差
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2[5 22 Block Storage - Workload Drift Insights
HPE GreenlLake for Block Storage
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:.:JZ B2 288
E\E E/] o=,
Throughput ?
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