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The Big Data Challenge

File Shares [} Bioinformatics | Financial | Design and || Media &
and Archives Services Simulation Entertainment

Oil and Gas

EXABYTES

2009 2010 2011 2012 2013 2014

M File Based: 61.8% CAGR B Block Based: 23.7% CAGR

By 2013, 80% of all storage capacity sold will be for file-based data

Source: IDC Whitepaper June 2011 “Scale Out Storage In the Content Driven Enterprise: Unleashing the Value of Information Assets”
referencing IDC's 2010 Enterprise Disk Storage Consumption Model
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EMC Isilon:
Scale-Out Storage
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EMC, a true LS
ANSFORM

Innovator, and IT+BUSINESS+YOURSELF

Market Consolidator

9-Year $26.8B Investment In Market Journey to the Cloud

Leading Technology 2003-2011.

More than 40 acquisitions since 2003.
Information & Virtual Management

M&A $14.5B

R&D $12.3B

Information Lifecycle Management

Enterprise storage
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EMC ISILON Overview

Proven, global leader in Scale-Out Storage solutions
(IDC)

Unrivaled product innovation - 7t Generation

World-class products and global EMC services

Strong ecosystem of technology partners and
application integration

~3000 worldwide customers and growing

Acquired by EMC for $2.5 Billion in Dec 2010
Record Growth & Profitability
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The EMC Isilon Advantage For
The World Of Big Data

Massive Scalability
Scales To Over 20 PB In A Single File System

World Record Performance
1.6 Million CIFS File Operations Per Second

Unmatched Efficiency
>80% Storage Utilization & Automated Storage Tiering

Operational Simplicity
Single File System, Single Volume, Global Namespace
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The EMC Isilon Advantage For
The World Of Enterprise IT

Data Security E
WORM Data Retention, RBAC, Authentication Zones

Data Protection

N+1 Through N+4 Redundancy; Efficient Snapshot Data Back-up and
Rapid Data Replication for Disaster Recovery Protection

estore;

Interoperability
Support For Industry-standard Protocols: NFS, SMB, HTTP, FTP And iSCSI;
World’s Only Scale-out Storage System With Native Hadoop HDFS Support

Performance
>100GB/second Throughput
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EMC Isilon Storage Efficiency

Single volume spans all nodes

— Directories and files striped
across the cluster

Auto-balance capacity and
performance

Automation:

- NO manual intervention, NO
reconfiguration, NO server or
client mount point or application
changes

Storage efficiency inherently
optimized at 80+%
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EMC Isilon Business Benefits

 Ease of Management

— Reduces OPEX

e Linearly Scalable Performance and Capacity
— Predictable SLAs

 Inherent 80%+ Storage Efficiency
— Reduces CAPEX

« Unmatched Reliability and Availability

— N+4 Protection
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EMC Isilon
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IDC: Isilon Improves IT Productivity by 48%, Reduces OPEX*

*Results of an IDC Business Value Strategy Analysis - 28 November 2011
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EMC Isilon Customers
Reduced Big Data Storage Costs by 40%

Average Annual Cost Per TB in Use

$2 500

$2 000

$1 500

$1 000

$500

. I

Traditional Isilon
IDC m OPEX IT Staff m CAPEX

w

Source: IDC Whitepaper Quantifying the Business Benefits of Scale-Out. October 2011
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Isilon: Leader in IDC’s Scale-Out
Storage MarketScape Report

Leaders T —— ID
(+) EMC — C

Analyze the Future

i

(-) IBM

(-) HP “EMC's backbone for the

(-) Quantum

@ J :
2 \ 3(-) Dell | scale-out file-based storage
3 (- HDSu®P 5 oy OTEPP segment is Isilon...”
% Major . . ]
& Players “EMC acquired Isilon in late
(-) Huawei 2010 and positions Isilon's
() Panasas unique clustered
Contenders architecture for customers

that face rapid growth of
data, high bandwidth
Participants needs, and high availability
demands.”

IDC MarketScape - Scale-Out File-Based Storage Market
January, 2013
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EMC Isilon Growing Momentum
3000+ Customers
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CIO’s Turning To Scale-Out To Deal
With Massive File-Data Growth

The #1 and #2 concerns of CIOs...

47%

. J
System Performance &
Scalabilit

Gartner o survey

.

<

...are driving adoption of scale-out!

849/

Already using
or planning to
use scale-out

within the next 24
months

BBE Scale-out NAS Market Survey

EMC
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Common terms you may know....

* RAID * Hot spare * 710%
* RAID sets/stripes ¢ Hot spots performance cliff
° - 0
e LUN * LUN thrashing Avg 5.0 0%
utilization
0 * Forklift upgrade o
Aggregate PY » Snapshot limits
* Filer « 16TB LUN Ilimit
* Snapshot
- Disk Tray * File System defrag reserve
- HBA * FSCK - Multiple volumes
- Metadata Server ¢ Discretionary  Client side
reserve drivers

....that don’t apply to EMC Isilon

EMC
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Architecture

Distributed Cluster versus Single-Server

/ Isilon Clustered Storage \ Traditional Storage

.

(Bottleneck)
Symmetric
Node
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Node
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* Symmetric, shared » Controller with shelves

Architecture | |\ gistributed OS * Legacy single server OS

EMC
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Management and Economics

L A A A U L VA A L T O

File Systems
Aggregates
(~16TB)

| OneFS-ScaleQut | scale-Up ________

* 1 volume, 1 file system » Multiple RAID, volumes, file systems
Management * Single volume up to 15PB  Single volume up 100TB (16TB typical)
» 80%+ utilization, <1FTE * 57% utilization, Multiple FTE's
Economics + Business agility « Silos, limitations
» Investment protection * Forklift upgrades

20, (oF
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The Scale-Out / Scale-Up Dilemma

Scale-out Scale-up
7] wl
L9 O
= =
S 5
5 &
[, [
& CAPACITY» & CAPACITY»
o o
T Isilon OneFs P TR——
oy » Scale-out » Scale-up
Scalability » Performance, Capacity, Both » Capacity only, limited performance options
Performance  True linear predictability » Degradation of performance & capacity at scale

EMC
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Scale Capacity -
][S;II‘D"‘EHTBGEﬁtG%Bn

* Throughput
. IOPS
- Capacity

- « Connectivity
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EMC Greenplum with Isilon

=

HD

GREENPLUM

HD

 Packaged Hadoop distribution
— Innovation from Greenplum HD
— Latest stable release of Apache Hadoop

* Enterprise storage from Isilon

— Better storage utilization without multiple
mirrored copies

— Multi-protocol parallel access from any
client (HDFS, NFS, CIFS)

— Metadata protection (by copying the
NameNode information throughout the

cluster)

24
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The Human Face of Big Data

Project which represents the most engaging
attempt ever to tap into and put a human face on,
the societal impact of Big Data

http://humanfaceofbigdata.com/
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