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BIG DATA, Al DRIVING CHANGE IN EVERY INDUSTRY

15t Revolution
1760-1820’s
Steam Power

Rural to Industrial

2"d Revolution
1870-1914
Electricity

Industrial to Mass Production
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IN THE WORLD OF ANALYTICS

DN

MysQl. ORACLE Lt 5\-1 . elastic §g W Caffe2 .Xnet
g ”‘,\z Llogstash )
- TERADATA #hadoop Oark @ docker kafka PYTORCH T TensorFlow
erver
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HERE’S WHY

BACKUP &
DATA WAREHOUSE

DATA
LAKE

STREAMING
ANALYTICS

I\
CLUSTER

X

APPLIANCES

>
0

EqEqEJE E EE(Es

DISAGGREGATED

HPC SYSTEM W/ GPU

DATA TYPE

Structured

Unstructured

Unstructured

Unstructured

PROCESSING MODE

Batch

Batch

Micro-batch / real-time

Real-time

1/0 TYPE

Random Read

Sequential

Random

Sequential to random

ARCHITECTURE
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Scale-up

Scale-out

Multi-dimensional

Massively parallel
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CLOUD-NATIVE APPS REQUIRE DISAGGREGATED ARCHITECTURE WITH OBJECT STORE

BACKUP & DATA
DATA WAREHOUSE LAKE

0

DAS

l‘i
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BACKUP & DATA STREAMING I\
DATA WAREHOUSE LAKE ANALYTICS CLUSTER

EqEqEJE E EE(Es

X

)

Appliances AS Disaggregated HPC System w/ GPU

KEY REQUIREMENT
FOR STORAGE
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THE INDUSTRY'’S FIRST DATA HUB

@ ’mongoDB. """" §g . elastic i’ Caffe2
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FlashBlade is industry’s first data hub for storage infrastructure
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“Al Ready
Infrastructure”
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Automotive- Volvo
Volvo and its subsidiary, Zenuity, are racing to build
fully autonomous cars by 2021

Marketing- SAP

SAP’s Brand Impact tool measures ROI of brand
sponsorships using video analytics and Al

e

Farming- Blue River
10% of lettuce in the US is harvested by LettuceBot,
using Al to maximize crop yield & minimize chemicals

Healthcare- Mayo Clinic
Finds genetic markers in images to avoid surgery for
tumor samples & recommend treatments

Kitchen- LG

LG Instaview refrigerator with Al-powered Alexa helps
owners shop for groceries with their voice

SKIN ADVISOR

J

YOUR SKIN AGE
IN A SNAP
Consumer Goods- P&G
Proctor & Gamble’s Olay is using Al to inspect skin &

improve trouble spots, all with a mobile phone




" We don’t have better algorithms.
We just have more data. .,

PETER NORVIG

Google Research Director
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CLEAN &
INGEST TRANSFORM EXPLORE TRAIN
From sensors, machines, Label, anomaly detection, Quickly iterate to Run for hours to days in
& user generated ETL, prep, stage converge on models production cluster

0‘.
: CPU Servers GPU Server GPU Production Cluster

1 1 1

COPY & COPY & COPY &

el ke ke ek
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TRANSFORM TRANSFORM TRANSFORM
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INGEST

CLEAN &
TRANSFORM

SEIRER T

From sensors & machines CPU Servers GPU Server GPU Production Cluster
Access Pattern sequential sequential or random random random
Access Type write read & write read read

q q metadata is small
File Size ) small to large small to large small to large
data is small to large
Concurrency depends on # of sources high low high
I
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uhuuuuuuhuhuuuuuhuhuuuuuuuuuuL ~_‘mm
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FRAMEWORKS &
EXPERTISE

é Caffe?2

PYTORCH

¥ TensorFlow

16

COMPUTE STORAGE
FROM CPU TO GPU POWER ENTIRE Al PIPELINE
SERVERS

<A NVIDIA. O PuRESTORAGE
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SIMPLICITY FABRIC DESIGN

Infiniband + Ethernet All Ethernet

| 4 ARI

Iﬂ-[; : [ EDR Infiniband 'I 1 I
m 1
5 L]

100Gb Ethernet
w/ RDMA

10Gb Ethernet
=== =i

40Gb Ethernet

40Gb Ethernet
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THE INDUSTRY'S FIRST

COMPLETE AI-READY INFRASTRUCTURE

HARDWARE

AlRI

NVIDIA® DGX-1"| 4x DGX-1 Systems | 4 PFLOPS of DL Performance
PURE FLASHBLADE™ | 15x 17TB Blades | 1.5M IOPS

CISCO or ARISTA | 2x 100Gb Ethernet Switches with RDMA

AIRI “mini”

NVIDIA® DGX-1" | 2x DGX-1 Systems | 2 PFLOPS of DL Performance
PURE FLASHBLADE™ | 7x 17TB Blades | 700K |IOPS

CISCO or ARISTA | 2x 100Gb Ethernet Switches with RDMA

SOFTWARE

NVIDIA GPU CLOUD DEEP LEARNING STACK | NVIDIA Optimized Frameworks
AIRI SCALING TOOLKIT | Multi-node Training Made Simple

18 © 2018 PURE STORAGE INC.
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FLASHBLADE

BLADE ELASTIC Fabric Module Purity//FB2
SCALE-OUT LOW-LATENCY, SCALE-OUT STORAGE
PROCESSING + FLASH SW-DEFINED ETHERNET SOFTWARE
INTERCONNECT

19 - zomrumesromcenc O PuRESTORAGE



2 FPGAZ! SW7|&t G0|E{ 2E
BLADE

Cloje &4 WX|E {3t Purity//FB NVME % Direct Flash
E3HEl NV-RAM Software7|} O|O|E| 2EE ML FPGA

DRAM
Memory

PCle 2tAl Direct &

3D NAND

Direct Flash
20 = aomepue sroracec ' O puresTORAGE



DTUE By

BLADE CHASSIS
FLASHBLADE CHASSIS FABRIC MODULE
* Up to 15 Blades * Dual switched mid-plane
* 4RU Height I T * 30 x Internal 10Gbit ports

* 8 x 40GbE External ports
* Each 40GbE can be broken
into 4x 10GbE

* N+2 Redundant

BLADE
+ Adds Capacity & Performance

+ 17TB or 52TB Capacity 1,850 WATT
* Hot Pluggable PER PETABYTE
USABLE

» Non SSD NAND
* Embedded NVRAM

21 © 2018 PURE STORAGE INC.
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DELIVERING ELASTIC SCALE AT EVERY POINT

SCALE-OUT ARCHITECTURE BUILT TO GROW PERFECTLY WITH YOUR Al JOURNEY

ADD BLADES 1 ATATIMETO
LINEARLY SCALE STORAGE

S ma I I N N : PERFOF:\{ANCE %‘C.A"PACITY
_____________ ¢ _- -v qm %I

1 I

1 |

1 |

1 1

1 I | tETL )
| IIIIIIlI 1 |
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1

1 1

1 I

1 I
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]

8 GPUs
8TBs = e .
| | SSD - i
nterna S el .]
119 TBs / 364 TBS 10 Blades 12 Blades
T S HTLEN T RS
o 225TBs /780 TBs
2 PFLOPS 24 GPUs 24 GPUs L
3 PFLOPS 3 PFLOPS 32 GPUs [
4 PFLOPS Upto 75 Blades
1.3PBs /3.9 PBs
7.5M NFS IOPS

Unlimited GPUs



Why FlashBlade For Al?
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Only FlashBlade Value

FlashBlade2| HE X|H 7|=
. S20|olE WA AZEY O] | BN HEYZ

+ 27| €0 DBRO =0 [HE 58 B0 flet =

H| O] & & O] &

« DirectFlash/NVMe 7|HtO| B2 O|C|0of 2 M| A

Object 7|HtO| Reference Table

p L R — O puresTORAGE



Core O}7|El ]

CLIENT LOAD BALANCING

PROTOCOLS PROTOCOLS PROTOCOLS

SCALE-OUT SCALE-OUT SCALE-OUT
DATABASE CORE DATABASE CORE DATABASE CORE

DIRECT FLASH DIRECT FLASH DIRECT FLASH
& NVRAM & NVRAM & NVRAM
= 2
2 2483 ME| #=

O puresTORAGE



NVMe, Direct Flash

PURITY//FB ARCHITECTURE

PURITY//FB ARCHITECTURE

LEGACY
S0 i

SCI =1 et

GATEWAY

EXPANSION OF CAPACITY USED

Expansion Factor

KB
64 (actual data size)

O PuRESTORAGE



File System Search &X&| ™

Mode FileZ +=/File37|/Directory Depth0j }2} 45 X5}

Permissions

S

>

HH
I

Timestamps

Direct Address 1
Address 2

Direct Address 1 Address 1
Address 2 Address 2

Direct

Direct Address 2048 Address 2048

Direct Blocks

Address 1
Address 2

Single _ Address1___ :
Double Address 2 Address 2048
Triple

?E??E
8
o

s
E

Address 2048

Address 1
Address 2

Single

Address 1
Address 2

Double

Address 2048

Triple

Address 2048
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Object 7|l Reference Table

/home/test/labeled/12345.jpg

Directory Table
| [ |

Get (directory,
segment)

Get (segment, Blade)

Get (Blade, Object)
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Key Value

Segment Table
| | |

|

Object Table
I I

Link Table
. [ R

/
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— P
/export 7 /d?ta
e 1 - o
D . " _‘<__I___ 4
— — g—
/export/bin /export/video /data/eng /data/scratch
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AI/ML/DL A Z A}
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