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Internet of Things

40 Zettabytes of data will be
generated WW in 2020’
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2.8 Zettabytes of data generated

WW in 2012"
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Sources: (1) IDC Digital Universe 2020, (2) IDC




Transformative Forces in Computing Science

HPC Cloud Open.Source

Enabling exascale computing on Helping enterprises build open Contributing code and
massive data sets interoperable clouds fostering ecosystem
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Intel® Distribution for Apache Hadoop* software

Hardware-enhanced and optimised - for
Industry leading performance & security

Injcél'
E!%QJQ”“"“ Strengthens Apache Hadoop™ ecosystem

- ¥ Hadoop* software
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Intel® Distribution for Apache Hadoop* v3.0

Connectors
Ingest, Analysis, Visual

Sqoop 1.4.1
Data Exchange

Coordination

Zookeeper 3.4.5

Flume 1.3.0
Log Collector

Oozie 3.3.0
Workflow

Intel® Manager for Apache Hadoop software
Deployment, Configuration, Monitoring, Alerts, and Security

Pig 0.9.2 Mahout 0.7 Hcatalog Hive 0.10.0
Scripting Machine Learning Metadata SQL Query

YARN (MRv2)
Distributed Processing Framework

HBase 0.96.1

Columnar Store

HDFS

Hadoop Diatributed File System




Project Gryphon

SQL on Hadoop from Intel
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Deploying SQL applications on Hadoop

Problem Statement SQL-92
« HiveQL currently accepts only a small subset of
SQL as valid queries

« Current approaches to enabling SQL on Hadoop : "
. ) - iveQL
provide incomplete SQL @ -
e Enterprises need open source coverage & real-
time performance of analytic SQL queries on

Hadoop
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Introducing Project Gryphon

Panthera meets Phoenix

e Enables full SQL-92 coverage for OLAP
applications on Hadoop with Hive as the
execution back-end

e Enables low-latency SQL queries on HBase with
more efficient storage engine and better
performing JDBC drivers

e Enables real-time SQL using HBase co-processor
framework and several Hive query optimizations

* |s open source under ASL license

Project Gryphon
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Intel Distribution for Apache Hadoop* software

- = Thﬁpache Software Foundation
‘ lntel inside” U-' o.
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Xeon' Platinum Sponsor .

Hardware-enhanced Open platform Enables partner analytics
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Performance Management
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Backed by portfolio of datacenter products

Software
I ctvrno Cache ﬁg\:t
i Acceleration Software i\:l&;j
Server Storage & Memory Network
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Intel portfolio delivers balanced performance

_ Shown to improve 1 Terabyte sort

Intel* Xeon® from 4 hours to 7 minutes

processor

Intel® SSD 520
NERES

Intel® 10GbE
- Adapters
 ~80% Intel® Distribution for Apache

improved”

Hadoop* software
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am'l
7200 HDD  Xeon

1GbE Adapter

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should
s to

consult other information ts to assist you in fully evaluating your contemplated purchases, including the perform: f that product when combined with other products.
Source: Intel Internal testi - o
For more information go to: intel.com/performance [ l n te

Other brands and names are the property of their respective owners




Why Intel for Hadoop?

 Transparent encryption in Hive, Pig, MapReduce, HDFS

« Up to 20x faster en/decryption with Intel AES-NI'

« Up to 30x faster Terasort with Xeon, SSD, 10GbE’

« Up to 8.5X faster queries in Hive* & HBase'

e Support for Lustre™ filesystem

%

1: Based on internal testing; * Trademarks belong to others ( lntEI:



Why Hadoop* + Lustre* ?

« As HPC moves to Exascale, bigger simulations require better tools for analytics
« Hadoop® is the de-facto software platform for big data analytics but...

« HDFS* expects compute nodes with direct attached storage

» HPC clusters have decoupled storage and compute nodes

e Lustre” is the file system of choice for most HPC clusters

 Lustre* is POSIX compliant; uses Java native file system

 Lustre* - as the single storage platform for HPC & analytics - is easier to manage



Use Cases




Computing Sciences to make a better world

Government & Research Commerce & Industry New Users & New Uses

“My goal is simple. It is complete & y _ =
) : : rom
unde_r STa”d',”Q of the Qn'Y_e-FS‘?:- ) Better Products : “‘3 Diagnosis to
V\f[hy”,l,t Is as itis, and why it exists A ’ D T
ata o | .
. ‘ Faster Time to Market wy :
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Stephen Hawking Reduced R&D g = it
pe Genomics _
Information
Basic Science Business Transformation Data-Driven Discovery

Transform data into useful knowledge
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Data-Driven Discovery

Hypothesis Modeling &

- Formation . Prediction —

Drug Treatment Particle . , Trend
Discovery/ \..\Optimizatiog Astronomy \_ Physics \PUDI'C Pollcy/ Analysis
AN AN /,. AN 4 / N J

S 4 N p
S~ ~ _ h i ~ 7 ~~ . e
— - — ~ ~ — . . —

Genome Clininical Sensor Sim Text

Life Sciences..— Physical Sciences Social Sciences




Data-Driven Discovery in Science

1 human genome = 1 petabyte

Finding patterns in clinical and genome data at
scale can help cure cancer and other diseases.

18 intel)'




Reducing the Cost of
Human Genome Sequencing

$100,000,000

$10,000,000

$1,000,000

$100,000

$10,000

$1,000
2001 2003 2005 2007 2009 2011 2013
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Source: National Human Genome Research Project



Data-Intensive Discovery: Genomics NEXTBIO)

Value .
. ' Disease Pathways New Biomarkers, Adaptive Trial Designs
» Enable researchers to discover biomarkers and drug targets by & Subtypes Drug Indications Patient Enrichment
correlating genomic data sets |
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» Provide curated data sets with pre-computed analysis 1 m
(classification, correlation, biomarkers) Intel Distribution

 Provide APIs for applications to combine and analyze public and hadamp

private data sets
A P A C HE

Data Management AS
» Use Hive and Hadoop for query and search
e Dynamically partition and scale HBASE
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Computing with Hadoop to make a better world

Government & Research

r A

The Human Brain Project

http://www.humanbrainproject.eu/

Budget: Euro 1 Billion

_____

80,000 Scientific Documents
No Doctor can read or analyse
Mahout Library for analytics
Data stored on HDFS

EU Project with leading universities
and research hospitals.



Data-Driven Business

Product
Innovation

Customer Network Business
Service \_ Optimization y \ Efficiency

IP

Telco Retail

Behavior
Modeling

Market
Insight

Fraud
Analytics

Customer
Behavior

==

Client

\ Engagement

Transactions



Enterprise Data Store with Hadoop

Value

e 300 million wireless subscribers

» Enable subscriber access to billing data
e 30X gain in performance; lower TCO

Analytics

» Provides real-time retrieval of 6 months data
» Supports new Bl with 15 types of queries

» Enables targeted ad serving and promotions

Data Management

« Use Hadoop/HBase for search and analysis
e 30 TB/month of billing data

e 300K reads/second; 800K inserts/second

» 133-node cluster / Intel Xeon E5 processors

@ chEFEEhiAE
CHINA MOBILE

Subscriber Self Service
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Intel IT Big Data Platform Components

o %é% (inteD

e MPP* Platform * Intel Distribution Of Hadoop

- 3rd-party solution
- 100x faster than traditional systems
- Intel” Xeon" processor €7 family blades scale

k -g

« Predictive Analytics Engine
— In house development
— Enables real time, on-going Predictive service
— Intel” Xeon® processor E7 family

Based on Apache Hadoop

Optimized for Intel® Xeon processors,
SSD and 10GbE (Up to 20x
performance boost)

Distributed file system that
can scale linearly

HBase NoSql DB

intel)



Big Data in Action at Intel

Test Time Reduction:
Predictive analytics in manufacturing to identify failing parts

Improve Quality & Increase Yield

Expected to save ~$S200M in 2013

Malware Detection:

Analyzing ~4B access events per day at the system, network, &
application levels to discover new malware threats before they arise

Reduce and prevent network intrusion



Data-Rich Communities: Smart City

Value

e Enforce traffic laws and detect license fraud

« Monitor and predict traffic patterns
« Inacity of 31 million people

Analytics

« Detect traffic law violations automatically
» Detect driver license fraud by data mining
» Forecast traffic with predictive analytics

Data Management

* 30,000 cameras

e 6Mb/s stream rate per camera
« 15 PB of images in active use
« 2 billion records in HBase

l@hadatap
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Driving innovation with big data analytics

European car manufacturer uses big data
analytics to predict machine failure and
build faster and safer cars.

Data collected from Sensors and CPUs
embedded in the cars and signals sent to
the Big Data Cloud for analysis.

Manufacturer predicts growth to >30 PB
by 2015 and ~ 300 PB by 2018.




With strong support from strategic partners
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Match methods to data

Hadoop + NoSQL

T 7

HEBASE

'.MarkLogiC'

Relational Databases

ORACLE 1 g
T e e T T b "
DATABASE

QL Server 2002 r2

Next-Gen Analytics

~2 Datameer

Powerfully Simple

,sas.

ORACLE
BUSINESS INTELLIGENCE

N) NETEZZA




CERN is Big Data
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Data-Driven Discovery in Science

600 million collisions / sec

Detecting 1 in 1 trillion events to
help find the Higgs Boson

What else is possible?
OpenlLab with Intel

- Intel Distribution for Apache
Hadoop?




Bringing Hadoop* MapReduce to Lustre* Data

» Hadoop™ Adaptor for Lustre* 8
« Available with Intel’ Distribution of Apache [. racoop compute odes J

Hadoop™* software 3.0 SESEEES
+ Based on YARN (Apache Hadoop 2.x) -
« Packaged as a single Java® library (JAR) \
 Easy to deploy with minor changes 00000000
* No change in the way jobs are submitted e
lustre.



Addressing the HPC Big Data Challenge
Intel® HPC Distribution for Apache Hadoop* Software

Intel® Manager for Hadoop™ Software Intel® Manager for Lustre*
Deployment, Configuration, Monitoring, Altering and Security Software

Oozie Pig Mahout R Hive
SQL Query

Moab, “Slurm”,...
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ZooKeeper
Coordination

Flume
Log
Collector




Intel’ HPC Distribution: Open Platform for
High Performance Data Analytics

Performance
= Bring compute to the data: Run MapReduce* on Lustre* without code changes
= Run MapReduce* faster: Avoid the intermediate file shuffle with shared storage

Efficiency
» Avoid Hadoop* islands in the sea of HPC systems
» Run MapReduce jobs alongside HPC workloads with full access to the cluster resources

Manageability
= Use the seamless integration to manage one common platform for Hadoop and HPC
= Develop with multiple programming models and deploy on shared storage

intel)




Join the BETA program

 Early adopters of the combined “Intel Distribution for Apache
Hadoop” Software and “Intel EE for Lustre” Software solution
will receive a free, exclusive limited-use version of the
software and exchange insights with Intel experts.

* To be considered for the BETA, please contact Intel:

hpdd-info@intel.com
bernard.doering@intel.com

bruno.riva@intel.com
intel)’
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For more information

hadoop.intel.com

iIntel.com/BigData

@intelHadoop

intel)

37



Legal Information

INFORMATION IN THIS DOCUMENT IS PROVIDED “AS IS”. NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT. INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO THIS INFORMATION INCLUDING LIABILITY OR WARRANTIES
RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured
using specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and
performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products.

Intel product plans in this presentation do not constitute Intel plan of record product roadmaps. Please contact your Intel representative to obtain Intel’s current plan of record product roadmaps.

Intel's compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3,
and SSE3 instruction sets and other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel.

Microprocessor-dependent optimizations in this product are intended for use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel
microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction sets covered by this notice.

Notice revision #20110804

All products, computer systems, dates, and figures specified are preliminary based on current expectations, and are subject to change without notice.

Intel processor numbers are not a measure of performance. Processor numbers differentiate features within each processor family, not across different processor families. Go to:
http://www.intel.com/products/processor_number

Intel, processors, chipsets, and desktop boards may contain design defects or errors known as errata, which may cause the product to deviate from published specifications. Current characterized
errata are available on request.

Intel, Intel Xeon, Intel Xeon Phi, the Intel Xeon Phi logo, the Intel Xeon logo and the Intel logo are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States
and other countries.

Intel does not control or audit the design or implementation of third party benchmark data or Web sites referenced in this document. Intel encourages all of its customers to visit the
referenced Web sites or others where similar performance benchmark data are reported and confirm whether the referenced benchmark data are accurate and reflect performance of
systems available for purchase.

Other names and brands may be claimed as the property of others.
Copyright © 2013, Intel Corporation. All rights reserved. /—D
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