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- ..With 10T You Can . .

’ " 4
SgURE: GARTNER GROUP, 2014/2015



IoT is disrupting Industries

Smart factories, process control, supply/labor efficiency, and automation control
“just-in-time” management, promotions, and Location-based advertising

Smart meters and grids, preventative maintenance, and environmental monitoring
Smart infrastructure, traffic optimization, maintenance, and fleet tracking

Wearables, automotive, smart home, and entertainment disruptions

Hospital patient monitoring, home healthcare, and remote diagnosis

© Copyright 2015 EMC Corporation. All rights reserved.
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The correlation of 10T, Big Data and even Al
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Making things smarter across the lIoT ecosystem

DEEP LEARNING
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ISILON 478t 48 A SIS 7

Data Application

MOBILE SERVICES

@ :

N Pivotal CF

MICROSERVICES

O

Pivotal CF

/

Dashboard

Simulator

D

Management loT APPS

COLLABORATION

N\

Data Ingestion

Data Feeds
INGESTION

Enrich
(Decode)

INGESTION

REAL-TIME DATA INSIGHTS

52

GemFire

STREAM PROCESSING
— P
Transform Spring XD

My Rabbit MQ

Pattern

DATA WAREHOUSE

)

Greenplum Database

DATA LAKE

@

HAWQ/HDB

7

FTP, HTTPS, NFS, SMB, HDFS, Object

IS&’?N

Data Stored
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Captured data: Data Enrichment
* Radar Test management e
» Lidar Report + Analysis ] . =
+ Video Machine Analytics |||||||||| ||||
- GPS i “I

_ Learning
e Ultrasonic .
* Vehicle Data €
e and more NFS ; €

: =
v HDF ‘ ol Y

Lui ple
&aﬂmw

& OpenStreethap contributors

% SMB
—_—

Load Station

Scale-Out Filesystem
Isilon OneFS

Results
via Rest API
or NFS




Smart City

Precision Medicine

splunk

HPC Splunk
(Life Science)
. Xyg
NS _
Ny Isilon + ECS
S3 Apps +»+ Scale Out

+»+ Distributed
¢ Multi Protocols
< Enterprise

Y < Automation

ECS at NewYork Site

)

Geo Replicated

ECS at Taipei Site

Industry 4.0

N ”

Machine Learning

Deep Learning
Artificial Intelligence

Hadoop Internet of Things
CloudPools / Swift Apps
(Auto Tiering)

ECS at London Site



Your IoT Strategy Starts with Storage




Why Isilon ?




Why Scale Out? Why Isilon?

« Start Small, Scale Fast
- AERSHRESBNERERBIAS, B Scale Up  Scale Out

Traditional Storage Distributed Storage

RIEF IO E L1 ﬂﬂperformance capaC|ty
iR A F e iR ERlB) o] 215,

» Distributed Architecture

—- KREUERN, HRIERBEZZLIIEZX86
serverfy“ D ATV E S "R AV E —UNIX
serverE’\J“ﬁ_’n’%&?E%”. Bt storaget! %=

DEERE IR ERFEE, Ex4 0E
BEIE EFNFTEASEN D %ﬁ‘tm%” IT

Infrastructure.
Controller
- Dev/Ops & "
— ﬁﬁ?%??%ﬁ%ﬁﬁﬁ*@%&?@ﬁ’]%ﬁ% MEARNIEE, =
E Excellent!

IWBIRAEST B R AIM, NFS/SMBM &5
% #Z1F, HDFSZEZIRL it 7247, ObjectRliES
IRICER. EMC



Isilon Business Momentum

............

Exabytes Shipped e i =
Calendar 2016 = R o c | BEGLT

............

............

In Scale-Out NAS
Now in All-Flash

YoY Customer
Growth

Gartner Recognized Leader

u

IDC
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Isilon - The Recognized Leader

2
=
=)
2

Gartner

14 © Copyright 2017 Dell Inc.
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Unstructured Data: Industry Challenges

= DJAN Life Sciences M+E Enterprise
Storage Doubling 2X Capacity Growth Ever Increasing Faster Outcomes
Every 2 Years Every 12 Months Resolutions Lower Costs

15 © Copyright 2017 Dell Inc. M—L EM(3



Isilon Workload Consolidation

Social & Next-Gen g

Surveillance @

=

Hadoop & Analytics

Home Directories & File Shares

Archive & p
Backup Target E Transaction
q Content
Application Test e
Sync & Share BLOBS
)Ll
Design, Test

& Manufacture

"/
Data Monetization

= ©  Next-Gen Application

Marketing M&E

16 © Copyright 2017 Dell Inc.
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72TBs to
924TBs in 4U

© Copyright 2017 Dell Inc.

Start Small and Scale

s s s ey
22200 22200 22200 ;Qﬁ
950 950 950 ;Of
950 950 950 ;Of
R R R ;Of
22200 22200 22200 ;Qﬁ
22200 22200 22200 ;Qﬁ
22200 22200 22200 ;Qﬁ
22200 22200 22200 ;Qﬁ

Scale to Over 33PBs

In a Single File System
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TCO Optimization: Simplicity and Ease of Use

Single File System Spans All Nodes

Automation:
NO manual intervention
NO reconfiguration

NO server or client mount point or
application changes

NO data migrations
NO RAID

Directories and Files Striped Across Cluster

v

© Copyright 2017 Dell Inc.



TCO Optimization: Policy-Based Automated Tiering

HIGHEST PERFORMANCE

LOWEST TCO

« Tier Between Performance, Enterprise and
Archive Nodes

Enterpris
NAS Tie

» Transparent to Users and Applications

Cold Archive
Object Tier

Just Enough Flash

DGALLEMC

19 © Copyright 2017 Dell Inc.



ISILON INTRODUCTION AT A GLANCE

Protocols

NFS SMB

HTTP FTP

HDFS
for
Hadoop

REST
for
Object

1. Multi Protocols & Network Load Balancing

&

RESTful API

GET PUT POST DELETE

ﬁ BALANCED

EMPTY
FULL

I i BALANCED
EMPTY
FULL

ﬂ BALANCED
EMPTY
FULL

ﬂ BALANCED

R EMPTY

Clients and Applications

== L é

Performance

—

Frontend Switch

y

Capacity

3. Capacity Auto Balance & Scale Out

© Copyright 2015 EMC Corporation. All rights reserved.
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128KB (8KB Blocks)
Stripe Unit
Protection Unit

011010

000101100
101010101
010100001
100011011
110101010
010101010

2. Distributed File System & Up to N+4 Data Protection

MANAGEMENT

DAT, TECTION & EFFICIENCY

SnapshotIQ

Fast, Efficient Data Backup And Recovery

SyncIQ

Fast And Flexible Asynchronous
Replication For Disaster Recovery
Protection

SmartConnect
Policy-based Client Failover With Load
Balancing

SmartlLock
Policy-based Compliance and WORM Data
Protection

SmartDedupe
Data Deduplication to reduce storage
requirements and costs

SmartPools

Backend Switch

Policy-based Automated Tiering

SmartQuotas

Quota Management And Thin

Provisioning

InsightIQ

Performance Monitoring And Reporting
To Manage Storage Resources

Cloud-scale Capacity

4. Enterprise Software

20



HADOOP ARCHITECTURE COMPARISON

Analyzed
Data

Landing Zone File
Servers

Analyzed

f Data
Raw $

Data

Traditional

R (RHIPE) PIG

Mahout

H|ve

HBase NameNode

[ Job Tracker { Task Tracker ] DataNode f

2"d NameNode

w1 S

e

L

Data Node + Com Node Data Node + Compute Node Data Node + Compute Node
Etherne |
Data Node + Compute Node Data Node + Compute Node Data Node + Compute Node

—

NameNode

R (RHIPE)

Mahout

Hive HBase

NameNode

[ PIG ] [ Job Tracker i [ Task Tracker [

(- DataNode [

Compute Node Compute Node Compute Node
Ethernet

Compute Node

Compute Node

Compute Node

With Isilon

R/
0‘0

Save capacity
Save time
Independent
Efficient
Reliable

>

o
o8

R/
0.0

R/
0.0

R/
0.0

EMC
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why ECS ?




Elastic Cloud Storage

A modern storage platform to bridge traditional and modern workloads.

(1) ‘ 0 SCALABLE
Q Q » Shared global storage that scales into Exabyte

» Globally distributed infrastructure

INTELLIGENT
» Support for real-time data ingestion and analytics

FLEXIBLE

« ECS Appliance
» Software only
* ECS Dedicated Cloud (ECS DC)

ENTERPRISE-READY

« Enhanced enterprise capabilities (litigation
hold support, Swift multi-part upload, etc.)

Gartner COST EFFECTIVE

=1DC * 48% lower TCO than public cloud storage
: » Lower TCO than tape

blic cloud Higher Storage Density

25 of 53 Dell - Internal Use - Confidential DELLEMC



48% Lower TCO than Public Cloud Eﬁ

“An ESG audit of a Dell EMC total cost of ownership model has

confirmed that on-premises object storage in a customer-owned or

2.59cicB/M _ - .
] hosted colocation facility is @ more cost-effective

solution for existing and emerging workloads at scale”

L lcen 1.57 ciceim

_ - 1.38 ciceim

Storage TCO
(Cents per GB per Month)

Public Cloud- Public Cloud- Public Cloud-Cold EMC ECS
Active Archive Archive

M Storage M Operations Maintenance M Data Access/Requests

26 of 53 Dell - Internal Use - Confidential DELLEMC



ECS Target Use Cases

Geo-Protected Global Content Video Storage for loT Modern Applications Data Lake Foundation
Archive Repository Surveillance

¢ @ =
53'0

2 NFS openstack Q
iR

Global Analytics/Data Protection

~SITE 4 = SmE2
e ——a - e
Scale Effortlessly - Store Efficiently - Access Globally

27 Dell - Internal Use - Confidential DEALEMC




Geo-Distributed Storage Overhead Reduction

28 of 53
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Then

“A(XOR)B = C”

“C (XOR) B = A”
“C (XOR)A= B’

DELLEMC



Isilon CloudPools and ECS: Integrated and Automated

o ECS Geo-Replicated
Dedicated Cloud

virtustream.

Enterprise
Tier

Other Public Clouds

Archive
Tier

amazon

webservices

DELLTRAC ~<’

Syingle Namespace. Encrypted and Secure

29 © Copyright 2017 Dell Inc.



Metadata Search And Management

Access Metadata Without A Dedicated Database

LESS DEVELOPMENT EFFORT

[ <seattle> Q

30 of 53 Dell - Internal Use - Confidential DALEMC



ECS Momentum

More than 4 EB

over 700 customers are
using ECS

ECS is compatible with
the top ISVs

“EMC’s ECS solution, ultimately,
offers a foundation upon which
IT organizations can build out

E the next generation of

e applications and workloads.”

Enterperive Stemegy Group

“ECS has the one of the best Object Storage
architectures suited for 3rd Platform applications.”—

Ashish Nadkarni

Analyze the Future

(

“The wave of SDS takes commodity
hardware and raises it to new levels. ECS
helps users ride that wave being ideal for
modern,
web-scale cloud
applications.”

“Software-defined storage overcomes the restrictions
of hard-wired architecture and delivers the benefits
needed in today's
dynamic datacenter =

e verizon’

“We don't worry about applications that need to
span more than P

one data center.” glnbal ACCRSS
S

“The role of ECS is important 7
because it's fast storage at low
cost.” -

“The mostimpressive was the fact,
that real-life performance appeared
twice higher and more effective.”
tenzor

VERINT

\Datadobi
¥ syncplicity
- NICE
Fevento
Metalogix
OnBase

by Hyland

£y cloudboost

cJ

Interlock Technology

Airckive Migration Specials

DATATF <]

HORTONWORKS
splunk>
CLOUDARRAY

IEM lnlovllﬂ

Optim



Conclusion




ISILON+ECS OVERALL STRATEGIC PLANNING

Vertical View & Business Benefits

True Scale Out:

— Add nodes for both capacity and
performance when required

Efficient Management:

— OneFS rich enterprise features,
minimize human efforts

SATA -
H500, H400
Archive/Cloud -
A200, A2000, ECS, AWS/Azure

© Copyright 2015 EMC Corporation. All rights reserved.

Optimized Utilization:
— No capacity islands, no
performance hotspots

Reduced Total Cost:
— Multi-tiers design




SIMPLE IS SMART @{EREFEIE, IeF EREE

— Scale-OutiEFZnodeBEIFIBNNMEEEB =, RETAREARKIE.
— REEBARCIEMERE, BHAE QR E #%, B2 =4 drive failure or 4 node failure.

— OneFSHOMIAERERZMEAERAuUto Balance SIS Em AT SeR R
mEER, WiECERZEE.

— Metadata in SSD, *Uﬁﬁ/'\ESSDL IR B T 23S UBERI U ER.
— SmartConnect# JMEiE E 4R B #)Load Balancing & &~ &1 i $8.

— SmartPoolsBE &7 [EAuto Tiering, E/EFFEE K, Bol:EHHT A EINodelE

HH B R EEFZ M. CloudPoolst] E— X BE# N EZIECS L, fEA—1E
NAS+object storagefI5eEH &) 75 .

— REXEHDFSu E#MHadoopE R 31T, Si2fiHadoopZEEER.

« OneFSESAREER O] HZEE80%, HDASER3MIHZERERAB33% (HDFS 3.0l ECIBIIREAEE)

« ZEmulti protocol (NFS/SMB/FTP/HTTP/HDFS) FRERE N A BHER
- IRBFEKEHIF I EFRE TR compute or storage

- [ElFFEenterprise storageIfgEdlupgrade/security/snapshot/DR/dedupe
/auto tiering/multi tenancy...

© Copyright 2015 EMC Corporation. All rights reserved.
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E2IEIIAYOBJECT STORAGE, ECS Y& X IEBE

- DU BlsiloniViERIER, Sx#ECloudPoolsBEI 778, E—TE B M A.

- OJUMBEMCEAM ZEmrIIE, B8 CloudArray, CloudBoostfICloudTier.
« #EMulti Protocol (S3/Swift/NFS/HDFS) RRRERE N A EIHE R,

- OJPURIZ M Geo ReplicationAJErasure Coding, #EB&RE(EHZEEFEAZE.
- [R4&ZEMetadata Search, BEIRNIREAENEE.

+ ECSZTurnkey Solution, RREFMAIZE, sREREIE, AIFSTNERERR,
FIRBITZER, KEREER, RTENA BT SR EABENTIFED.




Questions?







