KNOWN ]

ke
[ MO
N

N g

~ & PURESTORAGE




|
_Ailgl’laGO Lee

u .
. . .

Sedol Lee



N
™. N
(&
.
.
.
-
s %
< ¥
N 5 ﬁ/f
-
NN
* o
NS
/f rl’

4

T

AlphaGO Master

——— —

fl



Evolving H/W Accelerates AI Performance
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® Performance(Eio Rating)
Elo ratings - a measure of the relative skill levels of players in competitive games such as Go
4 © 2017 PURE STORAGE INC. 6 PURESTORAGE’



https://deepmind.com/blog/alphago-zero-learning-scratch/

LEARNING
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Crunch time in France

The Ten years on: banking after the crisis

Economist South Korea's unfinished revolution
L " Biology, but without the cells

The world's most
valuable resource
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DAWN OF 4™ INDUSTRIAL REVOLUTION

BIG DATA, AI DRIVING CHANGE IN EVERY INDUSTRY

1st Revolution
1760-1820's
Steam Power

Rural to Industrial

2"d Revolution
1870-1914
Electricity
Industrial to Mass
Production

3rd Revolution

1980-2010 4th Revolution
PC 2010-now
Mass production to Digital Al, Big Data & IoT

Digital to Intelligence

7 © 2017 PURE STORAGE INC. o PURESTORAGE’



DATA IS VITAL TO MACHINE LEARNING

OBSERVATION BY PROF. ANDREW NG, AI LUMINARY

Data and machine learning

New Al methods
(deep learning)
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Amount of data
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SOUL OF DGX-1 IS PARALLEL

NETWORK INTERCONNECT
4X InfiniBand™ 100 Gbps EDR
2X 10GbE

GPUs

8X NVIDIA Tesla®P100 16GB/GPU
28,672 Total NVIDIA CUDA® Cores

GPU INTERCONNECT
NVIDIA NVLink™
Hybrid Cube Mesh

9 © 2017 PURE STORAGE INC. o PURESTORAGE’



SOUL OF FLASHBLADE IS PARALLEL

POWERING 75 BLADE-SCALE IN SINGLE IP WITH PURITY FOR FLASHBLADE

Purity/FBfY

NATIVE > OBJECT NATIVE
0] N\ MB
KEY-VALUE DATABASE STORE FOR DISTRIBUTED
PARTITIONS BI LLgILO N S
KEY 11— i 1»1®™ & 11" 1T 1T 1T 1 . BILLIONS
VALUE ]
| I | I | | OF OBJECTS

L R LA L L T L

ﬂ-{w aIH O LR GG LA OO OO OO HHHH‘
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75 blade feature is subject to GA release



THREE ESSENTIAL THINGS FOR Al

FRAMEWORKS & COMPUTE STORAGE
APPLICATIONS FROM CPU TO GPU SERVERS POWER ENTIRE AI PIPELINE

+Q+’ Caffe?2

PYTORCH

<A NVIDIA. ® PURESTORAGE

¥ TensorFlow
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WIDE RANGE OF NEEDS IN THE PIPELINE

SIGNIFICANT CHALLENGE TO LEGACY STORAGE

CLEAN &
INGEST TRANSFORM EXPLORE TRAIN
From sensors, machines, CPU Servers GPU Server GPU Production Cluster

& user generated

- $& S T

12 © 2017 PURE STORAGE INC. O PURESTORAGE’




REAL WORLD PIPELINE IN
AN AUTONOMOUS CAR COMPANY

CLEAN, LABEL, INFERENCE IN
INGEST RESIZE EXPLORE TRAIN VIRTUAL WORLD

CPU Servers GPU Server GPU Production Cluster GPU Production Cluster

13 © 2017 PURE STORAGE INC. O PURESTORAGE’



Al SYSTEMS DESIGN PATTERNS

GOAL IS TO KEEP THE GPUs 100% BUSY

evaluate
update
FULL TRAINING » decode » scale » forward- »
WORKFLOW propagation
\ J \ J \ J

) 4 v
I/0 CPU GPU

BENCHMARK Q o (TS
SETUP 4,\“ i “u

Setup #1: DGX-1 with 4x Local SSDs Setup #2: DGX-1 with 1x FlashBlade

14 © 2017 PURE STORAGE INC. o PURESTORAGE’



RESULT: FLASHBLADE vs LOCAL SSDs

TENSORFLOW TRAINING BENCHMARK WITH RESNET-50

6%o Faster

to process
_ to process
10M images 10Mpimages

15 o 2017 pure sTomace nc. NVIDIA DGX-1 + Local SSDs  NVIDIA DGX-1 + Pure FlashBlade O PuRrESTORAGE

TIME TO SOLUTIONS (HOURS)




RESULT: 3X FASTER END-TO-END

TENSORFLOW TRAINING BENCHMARK WITH RESNET-50

to load 8TB
into SSDs

305% Faster

TIME TO SOLUTIONS (HOURS)

to process

10M images to process

10M images

16 o207 pure stomace e NVIDIA DGX-1 + Local SSDs  NVIDIA DGX-1 + Pure FlashBlade O PuRrESTORAGE



ANALYTICS FOR PRODUCTION DATA

“TUNED FOR EVERYTHING"” DATA PLATFORM FOR BOTH TRAINING AND INFERENCING WORKLOADS

TRAINING
é’ Caffe? ¥ TensorFlow
|— :| |— :|
=R EER
|— :| |— :|
|— :|

DEPLOY TRAINED
MODELS

ANALYSIS ON INFERENCE DATA

§3 kafka B logstash spar % elastic
(e (e

|— :| |— |— :|

(] [ (| (o
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Iy Ul ONE OF THE
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Zenuity, a joint venture of Volvo and Autoliv, aims to
build autonomous driving software for production
vehicles by 2021. They chose to build their deep
learning infrastructure with NVIDIA DGX-1 servers and
ure FlashBlade systems to accelerate their Al initiative.



AI EXPANDED OUR VIEW OF THE
WORLR,

(BLOCK, DBs, VMs)

“ W ORACLE
o > Gsas s
SQLServer
UNSTRUCTURED
_ (FILE, OBJECT, KEY-VALUE
CONTAINERS)

Al

TRAINING ,”M (IR

ALL-FLASH

ARRAYS Machine 4 Al
Data, Sensor- EXPLORE;~
& Control

~_'Imaging & Build/Test Al
Tier2Transcoded
Appe :
Object

Backup Al

& DR INGEST
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75 blade fea

FLASHBLADE

INDUSTRY’S FIRST DATA HUB PURPOSE-BUILT FOR AI & DEEP LEARNING

BLADE

Powerful, Elastic Data
Processing & Storage Unit

PURITY SCALE-OUT FABRIC
Massively Distributed Software-defined fabric that scales
Software for Limitless Scale linearly with more data & clients

O PuresTORAGE



A LEADER FOUR YEARS IN A ROW!

Figure 1. Magic Quadrant for Solid-State Arrays

X40 Technologies

—

ABILITY TO EXECUTE

COMPLETENESS OF VISION —> As of July 2017
Source: Gartner (July 2017)

Gartner
A MAGIC QUADRANT LEADER

Source: Gartner Magic Quadrant for Solid State Arrays July 2017.

This graphic was published by Gartner, Inc. as a 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 Pure Storage. 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 and warranties of merchantability or fitness for a particular
purpose.
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CUMULATIVE 4-YEAR MARKET SHARE GAIN/LOSS

EXTERNAL ENTERPRISE STORAGE, 2013-2016

+3.0%

O purestorace 1507

2.5% —

Hewlett Packard
Enterprise

1.5%

e

0.5% e
2013 2014 2015 2016
SHARE .0.5%

GAIN/LOSS HITACHI  “5529m
1.5% — > =1.6%
T NetApp -$584M
-2.5%
. ==== -3.8%
-3.5% == -$965M
D&LL -4.2%

-4.5%
3 aoepuestorsce e  puresTORAGE
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For More Information,
Visit Pure Storage Booth Today,
Email to "Korea@purestorage.com”

FlashBlade is the embodiment of our vision of self-driving storage
AlL] EHE 7|E, “dzcao|dl AE2|X| — Z2HAIERI0|1=” & XIF BHEAMI.

ZERO 10X FASTER | INSIGHTS = |
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