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Data aggregation, data prep,
training, tuning, inference

Gen Al, computer vision, natural language
processing (NLP), reinforcement learning,
speech recognition
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aggregation

pipeline

Stored data

* Raw data
* Prepped data
* Model

* Prepped data
* Model
* Checkpoints

* Multiple copies

of prepped data

* Backups of

model version

e Raw data in

different formats
and sources
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Write
perf Read perf Price Features
* Availability
$S .
* GPU direct storage

* Data reduction

* GPU direct storage
* Availability
* Resiliency

$55S

* Unified access
SS * Snapshots, clones
* Data reduction

* Single namespace
S * Unified access
* Resiliency




Al WORKLOADS

|
Computer Generative Al Generative Reinforcement NLP Speech Traditional
vision multimodal Al text learning recognition Al
Detect patterns on Generate text, image, Generate text from Find optimal “Understand” Synthesize or Non machine
images/videos. video, audio. user prompt. decision trees. human language. transcribe speech. learning (ML)-type
Al
Expert systems
Model GPT-4, DALL-E . .
| Waymo Stable’Diffusio;w GPT-3, Llama-2 AlphaGO BERT Kaldi like IBM
examples DeepBlue
Use case | ° Theft detection  + Marketing * Chatbot * Fraud detection * Predictive text » Meeting * Trend analysis
| * Auto checkout content * Code generation * Inventory * Sentiment analysis transcription on time series
exampies | . Medical imaging ¢ Game design * Knowledge mgmt. optimization " Basic chatbot
. Text | Audio .
Image | Video | . Text Text Text Text | Audio Text
Data Image | Video
type Relatively few Relatively few Many small Several or many Several small Several medium Relatively few
large data points large data points small data points data points data points small data points
data points
Data P
. PBs PBs TBs to low PBs GBs to PBs GBs to TBs GBs Low GBs
prep size
Training size | TBs Low PBs TBs Low GBs to PBs GBs to TBs GBs Low GBs
Parameters | <500M Up to a trillion + <500M <10K
— —y
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Large scale, high performance

Medium scale, high performance

Small scale, med.

: : : performance
Computer Generative Al Generative Al Reinforcement NLP Speech Traditional
vision Multi-modal Text learning recognition Al
Detect patterns Generate text, Generate text Find optimal ‘Understand’ Synthesize or Non ML-type Al
on /ma[ Node local storage }Jn trees  human language transcribe speech
Model vide e Expert systems
Waymo e . GPT-3, Llama-2 AlphaGO BERT Kaldi like IBM
examples Stable Diffusion DeebBl
. * Chatbot . * Predictive text eepriue
* Theft detection . * Fraud detection . : .
Use case * Mktg. content * Code generation * Sentiment * Meeting * Trend analysis
* Auto check-out . Do * Inventory L o . .
examples : —avaodacica e transcription on time series
* Medical
Performance storage tbot
. Text [ Audio .
Data Image | Video Tirers [Vt Text Text Text Text | Audio Text
type Relatively few Relatively few Many small Several or many Several small Several medium Relatively few
large data points large data points small data points data points data points small data points
Data prep size PB[ Data lake }Bs
Training size TBs Low PBs TBs Low GBs to PBs GBs to TBs GBs Low GBs
Parameters <500 M Up to a Trillion + <500 M <10K
— High performance requirements (High IOPS, high throughput) Lower performance requirements (Lower IOPS, lower throughput)
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|
Edge Core Cloud
Compute server
— \ — »
Memory ClusterStor \\ WEKA GL 4 File * Qumulo ¢ scALITY
S/ VAST
[ Node Local Storage ] Provides a
converged
very low read latency option
r Provides parallel Provides parallel Fal ,IS short in FaI!: short in
P FS write and FS write and write write
erformance Storage read read performance, performance,
\ - - - performance performance required during required during
high sequential write training training
T | B e e LR
Expensive as a Expensive as a ]
Data Lake ] D)Zpin Ial;/ge DL in large Provides Flash and
\ - - configs configs HDD solutions
_______ highsequential read || |
T T T T T T T —T s , , -
I . | Provides Archive Scality Ring
| Archive I Node on HDD
N e e e e e = _——
L y jji
—
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\\ WEKA Overview

HPE Solutions For Weka Parallel File system
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eImproves productivity and faster
time to market and value
*Accelerate large scale data pipelines

eReduced epoch times
eFastest inferencing

eHighest images / secs benchmarks

*Run entire pipeline on the same storage
backend

*Multi Protocol Support
*Faster than local storage

[ a9 ™3

Graphic courtesy: WEKA
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Without WEKA, processes are Serial

Data Copy Data Copy

2 Validate ZB

Data Copy Data Copy Data Copy

~~

With WEKA, processes are Parallel

-- Validate ---- Infer ---- Archive

N\ WEKA

Zero Copy, No Tuning Architecture
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GPU-Enabled Resources HPC / Compute Grid Containers & Microservices Traditional Access Protocols
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HPE ProLlant or AIIetra Solutions with WEKA

Unified namespace Ethernet and/or InfiniBand

%o Tiering
-+ Object
$82 SCALITY gpore/s ublic Clou

— Scale Out to Cost-Effective Object Data Lake and Burst to Public Cloud
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http://www.hpe.com/storage/HPE-Solutions-for-Weka

HPE GreenlLake for File Storage (GL4F)
1 Overview

HPE Parallel File system
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Introducing HPE GreenLake for
File Storage

Enterprise grade, scale-out File
storage to supercharge
data-intensive workloads

Accelerate
with enterprise
performance at scale

Cloud-native apps

Simplify
with an intuitive
cloud experience

Bl & ML frameworks Data processing/
data lakes

kubernetes F TensorFlow
nnnnnnn O PyTorch Spoﬂ‘:z e
OPENSHIFT A Anthos H . J

2 Q Cafer ‘@ Sp&lf . Streaming

HPE Greenlake for File Storage OS

HPE Alletra Storage MP

Enhance
productivity with
faster time to insights

Confidential | Authorized HPE Partner Use Only |
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HPE Greenlake for File Storage (GL4F)

—

Performance spanning the
scale of your data
Accelerate your most data-

intensive applications, including
HPC, Media, Al/ML, Life Sciences

Exabyte scale architecture

Future-proof your storage for
data growth

Architecture designed for HA

Gain higher resiliency with no
rebuild times for controller
failures

Unique modular storage
infrastructure

Scale performance and capacity
independently

Hewlett Packard

Enterprise
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DASE™ architecture

Computing Farm

NFS/SMB/RDMA/GDS over IB/Ethernet

HPE Alletra Storage MP Compute Nodes

NVMe fabric IB/Ethernet

O

O

O

O

O

O

HPE Alletra Storage MP Storage Nodes
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Compression Deduplication Similarity reduction
o0 00 00 0 00 00 o0 00 00
N NEN N BEN N 0 006 00 o0 00 00
o0 00 00 o0 00 00 o0 00 00

Fine-grained, but local Global, but coarse Global and fine-grained

Example savings from similarity 3

Pre-reduced Pre-compressed Life science HPC Animation Uncompressed
[ ] [ ] [} [ ] [ ]
3 . 1 backups 3 . 1 Log files 2 o 1 data 3 o 1 data 1 data 8 . 1 time-series data

HPE Storage Substantiation provides substantiation for all the data reduction ratios shown.
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https://www.hpe.com/psnow/doc/a00058506enw
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* Qumulo overview

HPE Solutions For Qumulo Distributed File system
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Qumulo Hybrid architecture

Distributed File System

SMB NFS FTP REST S3
e Real world 93%+ cache hit rate I | : I ]
e Performance close to AFF P Network

e Flexible node options in 2U
e 36TB, 90TB, 480TB, 1.2PB, 1.6PB
e 4KB granular block design
e EC ratio adjustable by adding node
* 100% Space utilization guarantee

e Against Cluster hardware failures
 Driver protect from 2 to 4
» Node protect from 1to 4

10/25/40/100 Gb Ethernet Linear Scalability and Performance

e Lowest Per TB/PB cost
/ High Performance Tier NVMe SSD Cache All Writes and Hot Reads Hot
‘ oD
Block Layer Protection
—
Hewlett Packard

Enterprise | 16



Qumulo All Flash architecture

Distributed File System

e Flexible node options in 1U

e 38TB, 153TB, 307TB, 430TB, 737TB,
860TB

e 4KB granular block design
e EC ratio adjustable by adding node
e 100% Space utilization guarantee

e Against Cluster hardware failures
e Driver protect from 2 to 4
» Node protect from 1to 4

—
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SMB

NFS FTP

REST

S3

10/25/40/100 Gb Ethernet

IP Network

Linear Scalability and Performance

NVMe SSD

Block Layer Protection
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Qumulo QF2 Dell EMC Isilon
L Prop... - L Prop... ‘il

General | Customize General | Customize

:

QumulofE[E B 4E =

lu 29,515,930 Files, 119,018 Folders JJ 29,515,528 Files, 119,015 Folders
Type: All of type File folder Type: All of type File folder
Location: All'in Location: All in
Size: 9.33 7B (10,265,335,203,060 bytes) Size: 9.33TB (10,265,334,363,380 bytes)
‘ Size on disk: 9,49 TB (10,438,318, 596,096 bytes) Size on disk:  33.2 TB (36,605,997,875,200 bytes) _
S' d . k Atributes [ |Read-only: Attributes [ |Read-only
ize on disk: Jridden [ pidden Size on disk:

9.49 TB [ Archive [[] Archive 33.2 TB

0K | ‘ Cancel Apply oK | | Cancel Apply
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* Qumulo

¢ Performance scale
e AFF>1,100GB/s
e Hybrid > 790GB/s

o MinRZEMEZIKFE

e NFS nconnectSz1E
e Hybrid Al NVMeTJ

o As

e Hybrid&&i#436TB-1.6PB

o 100%ZE [ {E FH{RAL
o BNSMEER M

o KFmRMERHERK/N

e 18 Quintillion files

e 9 Exabyte file size

—
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Performance scale > 1,200GB/s

DASEZR1E

NFS over RDMA driver

SR ERET E—NVMetE1U
O] #1.3PB

GPU DirectSz &

NVIDIA DGX SuperPOD“‘" ATy n.E.
NFS nconnect &

sz #EInfiniband
Similarity 1l 2 & it} 5 = 5% il
B REZEREREEY

\\ WEKA

Performance scale >
17,000GB/s
HIFF{TFEZEE
POSIX Client agent
ta{ELatencys& &t

s RZEMBEZIKTF
Z1ES3 tieringZR 1B 1E
GPU DirectSz &
SZ#ENVIDIA DGX SuperPOD™
NFS nconnectSz 15

% $EInfiniband

X IBEEE R
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CPU-Intense GPU-intense
Data Ingestlpn Data Explorat_lon Model Training Inferencing
and analysis and Preparation
Capacity-Intense Capacity & Performance Performance-Intense
I HPE Scale out File Storage Portfolio
1 HPE L4F \\' WEKA
GDS ready GDS ready
—
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CPU-Intense GPU-intense
Data Ingestion Data Exploration . .
and analysis and Preparation Model Training Inferencing
Capacity-Intense Capacity & Performance Performance-Intense
I HPE Scale out File Storage Portfolio I
—1 \
Qumulo HPE GL4F W EKA
GDS ready GDS ready
—
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CPU-Intense GPU-intense
Data Ingestlpn Data Explorat_lon Model Training Inferencing
and analysis and Preparation
Capacity-Intense Capacity & Performance Performance-Intense
I HPE Scale out File Storage Portfolio I
GDS ready
—
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CPU-Intense GPU-intense
Data Ingestlpn Data Explorat_lon Model Training Inferencing
and analysis and Preparation
Capacity-Intense Capacity & Performance Performance-Intense
I HPE Scale out File Storage Portfolio I
Hybrid All NVMe
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