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Diane Bryant
Vice President & General Manager
Datacenter and Connected Systems
Group
intel
Sponsors of Tomorrow

INTEL DEVELOPER FORUM
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intel
Sponsors of Tomorrow

INTEL DEVELOPER FORUM
INTEL DATA CENTER TECHNOLOGIES:
Powering the world of
connected devices




GRO\I\ITH IN CONNECTIVITN ™
AND MOBILITY OF DEVICES
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Increases Pressure
on Data Centers

Innovation Is

MANDATORY




Intel Leadership Across Spectrum
of Segments and Products

. E .
'-\ ] E\F\ fr \l|
_': {N0R 71

l_|| Ll H

COMMUNICATIONS ENTERPRISE MISSION CLOUD SERVICE TECHNICAL
SYSTEMS BUSINESS  INFRASTRUCTURE  INFRASTRUCTURE  CRITICAL PROVIDER COMPUTING

CONNECTED SMALL

- R =
11111
na = H s

Other brands and names are the property of their respective owners



Intel is Creating the Next Generation Data Center
Clouds HPC Big Data

Analytic
Solutions and
Successes

Technology Innovation The Drive to
& Solutions Parallelism



GCLOUD
GCOMPUTING




Intel Cloud Strategy
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VIRTUALIZATION

ALLIANCE
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Compute Project

Other brands and names are the property of their respective owners



OPEN

Mario Muell
DATA .‘ gfqa\(,)\l/;l(? Infg;\gtruecl’;ure Group
CENTER ® ‘ Chair, Orp())gr? Data Center Alliance

ALLIANCE .*®

Other brands and names are the property of their respective owners



The Open Data Center Alliance

Drive new levels of IT agility through delivery
of unified customer requirements for cloud
computing enabling secure federation of
cloud services, automation of IT

DAIA <3
infrastructure, common management and

CENTER policy for data center resources, and
ALLIANCE transparency in cloud service capability and
& metrics.

Commit

Create & Deliver Collaborate

Unified Customer Requirements With Standards Organizations and
Through Industry to Accelerate Deployment
Usage Models

Roadmap to Guide
Internal IT Deployments

OPEN :
DATA *S€¢3,
CENTER %

ALLIANCE .®



ODCA Members Rapidly Ramping Cloud Use through

2015

Members using Private Memibens using Puldic
piidi Ty QhbomldT2a0Y

6%

25%

- >40% of IT Operations
- <40% of IT Operations

Member cloud adoption up 15% compared to 1 year ago

OPEN :
DATA *&¢
CENTER =%

@
ALLIANCE & All data sourced to 2012 ODCA member survey, September, 2012. Growth rate comparison is based on baseline data provided by 2011 ODCA member
survey.

* Source: IDC, 2011

ODCA member adoption at leading edge of >$90B* cloud market




Alliance Requirements Shaping Member Adoption

of members are planning to integrate
requirements into purchases

3 PEAT

proposdal engine assistant tool

13% have already purchased based on ODCA
requirements

OPEN
DATA *
CENTER '0'

ALL'ANCE A All data sourced to 2012 ODCA member survey, September, 2012.




Today: Announcing Intel® Cloud Finder Wi Today 18

Matchmaking Enterprises with Cloud Infrastructure Service Providers

Match Users and Cloud Service

: L~ : : dimension &
Providers Across Six Dimensions = applied ATOS data A
v'Security | expédient

SUGRID
v Usability i EVetascale
: NaviSite
LI e mkspace(f? EZSAVVIS
v’ Availability

v nolo 2 R
Tech gy sl C virtustream.

v Business

www.intelcloudfinder.com

Other brands and names are the property of their respective owners


//upload.wikimedia.org/wikipedia/en/f/f5/Savvis2011.jpg

Solutions for Clouds of All Types

Public Cloud Service Providers Private Clouds

Other brands and names are the property of their respective owners
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Continuing Processor Advancement Today

Next Generation Intel® Xeon® Processor E7 & E5 Famllles

- Best-in-class performance
« Exceptional energy efficiency

( intel,) Inside” » Robust hardware enhanced security
P T L - Improved virtualization with APICv

Xeon - New advanced reliability features for
DT T e o) the Intel Xeon® processor €7 Family

Expected To Offer: * In Production: 2013

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.



Providing Leadership in Micro Servers

@ 2012 2013
KL i J inside™ intel/ inside*
Low Power! 45 Watt || Haswell
Xeon® €3 1 7 Watt 22nm
&4’112 (DN (e,
@tom,.... @tom,....
Atom™ S-Series Avoton
S0Cs “Centerton” 22nm
6 Watt

H l —
. lTACH @ NEC =
Quanta Compul ot

“Our customers have benefited from
three generations of Dell micro servers

based on Intel and are excited about the

low power Xeon and Atom roadmaps.”

-Sally Stevens, vice president of Dell PowerEdge platform marketing

— rea mw e - B

Common Architecture, Software & Developer Community

Other brands and names are the property of their respective owners

SUPERMICR® MN(Q'



Announcing
Open, Simplified Networking m

b Ehe
L=
SWITCH SILICON

e’
L ﬁ_‘/
SWITCH SILICON S —

G SWITCHSILICON
[WORK

o —
SWITCH SILICON

TRADITIONAL NETWORK

Distributed, decoupled
control

NETWORK

INTELLIGENCE

i

g

SWITCH SILICON SWITCHSILICON

SWITCHSILICON

SOFTWARE DEFINED
NETWORK

Simple & centralized
control

Intel® SDN Reference Platform

3rd
Appli

SDN Software Fra|:|1ework

SeaCliff Trail Reference Board



Addressing #1 Cloud Adoption Barrier: Security

: Announcing
IT Pro Survey of Key Concerns’ McAfee DeepSAFE -Tnllav
2775 o fepiotons
Avoid putting ‘
workloads with McAfee Deep Defender Data
compliance _ OperatingSystem Center @ MgwAmLeye
mandates in cloud’ McAfee DeepSAFE Technology Group
55y (o = Cloud Security Mission:
Lack of control over Demonstration on WO"V'Ffee.
public cloud’ Xeon planned for Cloud Computing

McAfee Focus 2012

Other brands and names are the property of their respective owners

1 source: McCann “what’s holding the cloud back?” cloud security global IT survey, sponsored by Intel, May 2012



Cloud Adoption Barrier: Security
Intel® Trusted Execution Technology

Growing Intel® TXT Ecosystem | [Customer Demand for Intel® TXT

Intel TXT Demo in Showcase:
CITRIX |[EMC HyTrust
!;H'“hcﬁkﬁEEF EEN [ TRAPEZOID

The Security Division of EMC

COODFVEAR

ENGINEERED PRODUCTS

=7 VEYANCE

ECHNOL

“Hardware-enhanced security
provided by Intel TXT is critical to
protect our sensitive data and

vmware

i, DynamicOPS' N
CISCO e

was key in our selection of
Virtustream for cloud services.”

Empowered by Innovation

E=s;E rm2mi & NEC
John F. Hill

ClO, Veyance Technologies
(Goodyear Engineered Products)

’f‘_.“ NETWITNESS Qqanta ”

openstack

Q redhat .. Sciencelogic® SUPERMICR®

s virtustream.
‘SUsE. ubuntu® ¢ernr

Other brands and names are the property of their respective owners
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With 1000x More Compute:
What More Could be Done?

More Realistic Advance the Limits Better Medical Treatments
Digital Content of Human Knowledge Fast Drug Discovery

More Accurate Economic Modeling Architectural More Profitable Products
Advancement through Manufacturing Simulation

Other brands and names are the property of their respective owners



Intel’'s Unmatched Assets for HPC

Processors Co-Processor Fabrics Software
( \V4 \ \ V4
--------- IP and ENGINEERING
TEAMS FROM: t -
|| QLoGIc
CRAY

( |nte|) inside”
ms—

Xeon

#190 ON TOP 900

before product launch
#2 architecture on Green 500

Source: Top500

Other brands and names are the property of their respective owners



//upload.wikimedia.org/wikipedia/commons/3/3e/Cray_Inc._logo.svg

TACC FE
Director, TACC

Texas Advanced Computing Center

Other brands and names are the property of their respective owners



Stampede: Petascale
Supercomputing for Open Science
with Xeon E5 and Xeon Phi

Jay Boisseau
Director, TACC

THRCC TEXAS ADVANCED COMPUTING CENTER




Stampede: The Big Picture

« Stampede Is a new supercomputer, funded |
by the NSF, built by TACC in partnership I B =
with Dell and Intel, launching in January 7 T

« Stampede will have 10 petaflops of
computing power (Xeon E5, Xeon Phi),
plus massive memory, disk, and remote viz

« Stampede will be the 15t Xeon Phi-based
supercomputer, and will add next-gen MICs

TRCC




Stampede Will Enable New Scientific
Discoveries Across Domains

IKE2008 126h 4.5km Ensemble Forecast started at 2008091000

SO time: 2125-2227 & 2302-2341; Track

Hundreds of projects, by
thousands of researchers

1918 H1IN1 2003 H5N1 2009 A/H1N1
Spanish Flu Avian Flu Swine Flu

0" ——Op. Track
===NHC1009

3 WSy s v
::‘*ﬂ?' LWl i sVl O



Stampede: Powered by
Intel Xeon E5 and Xeon Phi

N XN X X X

parallel app
Thus, Stam

AN

TACC & Intel have provided open science clusters since 2001
X86 architecture has become dominant ISA in supercomputing
Stampede needed to enable discoveries that require petaflops
Xeon E5 enables more far performance for general applications
Xeon Phi enables tremendous potential performance for highly

ications, with much easier porting than GPUs

pede will preserve (and reward!) many years of x86

experience and expertise in scientific codes, while offering

world-class

performance

URCC



High Performance Cluster Fabrics
A " Drive to Exascale Requires

S
= = Interconnect Innovation
Low Latency
High MPI Rate 100x cores/node
1000x total cores

High Bandwidth

Other brands and names are the property of their respective owners




Next Frontier of System Innovation: Fabrics

HPC Expertise
Iﬂt@”@CtUBI PfOperty THE SUPERCOMPUTER COMPANY = E f |
World-class Interconnects (B LT ! |
. ‘é*g =N I'S - = N
HPC Expertise AR w_‘- A3 S
Fabric Management & Software B ComDFEhenSNe . E
Highest Performance, Scalable IB Products ?; - ?C“o*h?fé'c—ﬂmﬁ aﬁ‘d EE -
SEeaa k)
S ES= Fabric® ¢
[ H ] T S BEESE E
Low-latency Ethernet Switching = == g%;Pm '[ ok |
Data Center Ethernet Expertise FULCRUM N U or olio -
High Radix & Low Radix Switch Products systems N “:jg‘ﬁ =

Market Leading Processor & Ethernet Products
Platform Expertise

Uniquely Positioned to Integrate Fabric

Other brands and names are the property of their respective owners






BIG DATA

I NS GE]
Logistics rcillie Automation
Generated e

Data
Security = — Agriculture
Cameras SIEDR -Sensors
[ 6 J EMAIL Generated SOCIAL BT
2 d Data !' =i
Smart .
Thermostats Y= Business St
* You Generated . “:;T ¥
Data el

all
Other brands and names are ,E, ’ I'_

the property of their respective owners.




Ariel Kelman
Head of WW Marketing

amaZon

web services

Other brands and names are the property of their respective owners



Utility Supercomputing

Ariel Kelman, Head of WW Marketing
Amazon Web Services




Powering the Most Popular Internet Businesses

9 usmgmm O playfish n foursquare
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Trusted by Enterprises and Government Agencies

PSimsuncg LI) ¢ New 1ork Cimes @ ticketmaster

PBS  ERICSSON 2
NASDAD LIONSGATE

STANDARD COLDWELL
el Newswock JISEA

Adobe F] \[ \ I[ER | steakHouse

bankinter: H/\/EN [“‘ ____( .<

POWER

Autodesk

e HITACHI SEGA

E=5E (heguardian . amazoncom ¢ UniCredit

@® Capgemini




amazon + intel)

web services



amazon

webservices

Amazon EC2

Virtual Servers in the AWS Cloud

Micro Instances

Small Instances
Medium Instances
Large Instances

High Memory Instances
High CPU Instances
High 1/0O Instances

Cluster Compute Instances



Reinventing Supercomputing as a Utility

( |nt9| inside”

amazon =

webservices Xeon'

AmaZOn ECZ Cluster Compute Instances

Virtual Servers in the AWS Cloud

Perfect for Today's Big Data Problems



Reinventing Supercomputing as a Utility

amazon

web services

Amazon EC2

#42 [ 500
1,064 Iinstances
17,024 cores

( intel“ inside”




Reinventing Supercomputing as a Utility

amazon

web services

Amazon EC2

Make the list today with

290 Instances
$73/hour

( intel“ inside”




Big Data Problems are Everywhere

SCHRODINGER.

Cancer drug research
Computational chemistry

Mars rover telemetry
Robotic articulation calculations
Climate research

\
velp%s

m@ Search for (e.g. taco, cheap dinr
westen

Real people. Real reviews. -

Welcome About Me Write a Review Find Reviews |

westen San Francisco
Did You mean: westin

Recommendations
Click through analytics
Search optimization



Search for (e.g. taco, cheap dinner, Max's)

Near (Address, Neighborhood, City, State or Zip)

San Francisco, CA

Welcome About Me Write a Review Find Reviews Find Friends Messaging Talk Events

Member Search
El Farolito ' '
u n n n ( 2191 reviews = Rating Details

|

=) Mission "—)'-’ P
| -
i Hil St § @ g 8
(=) - =] - A
LR zendst. 8 z g g
) > o o g [
Category: Mexican [Edit] g é s to B @ 3 d
=l < = @
2779 Mission St 29 g 2 2 oSt
~ d st -
(between 23rd St & 24th St) 231 5 %:i
San Francisco, CA 94110 B2 = B e S e A0St
Neighborhood: Mission Add Photos 24th St “:.." X2 ol ission @ ge
Nission o=
n ) ) b
(41 5) B824-7877 %O’ Q ?._: Branch Library % @ SR
hitp:/AMwww .elfarolitoinc.com/ % % % . S rz_sm St ?’ EA% 3 gg .
5 2 a 854 || K| §2,832
enu @ /85F 3% % %y 3
o Tk e o lod
Hours: Price Range: $ Alcohol: Beer & Wine Only LCleae)e 4 3 oSege 26th St 2
Mon-Thu, Sun 10 am - 2:30 am Takes Reservations: No Noise Level: Loud 2 o[ “ Map data ©2012 G8841E
Fri-Sat 10 am - 3:30 am Dellvery: No Amblence: Divey, Casual View Larger Map/Directions
Good for Kids: Yes Take-out: Yes Has TV: No "
Accepts Credit Cards: No i ) Browse Nearby:
WittarDervics: Catecs: No Restaurants | Nightiffe | Shopping | Movies | Al
Pariing: Streat Qutdoor Seating: No Wheelchair Accesslible: Yes 9 g
Attire: Casual WI-FI: No Baale Neaitly
e Good For: Late Night, Lunch, Dinner More »
“.u Edit Business Info *B Work Here? Unlock This Business Page

$20 for $40 Deal
Arabian Nights
San Francisco, CA

£ Firstto Review iR Nish N.

(2 Send to Friend M Bookmark 0 Send to Phone ¢ Write a Review

Restaurant menus

Ads by Google $20 for $40 Worth of Food and Drink
Hollday Inn Hotels Curbside Cafe
Looking For Restaurant menus Find It By Location With Best Price Guarantee at Official Site - Book Today & San Francisco, CA
Local.coml! Savel!
Local.com www, HolidayInn.com
People Who Viewed This Also Viewed...
2193 reviews for El Farolito Reviews Matching: el faralito Search Reviews

_ El Farolito

AP A80 revioase



Optimizing ad placements through clickstream analytics

Yelp Ads

Search for (e.o. taco, cheap

plumber

we’'ll need:

Months of user history Logs for:
M Ads displayed
A~ Ads clicked

7 8 9\
S Page views
VL b TN g
‘;-30 ‘1\ 7 7 m

L

Ad positioning



Yelp web site log data goes into Amazon S3

Amazon S3 Months of user click-through data
Search terms

<>
' veir®  Ads displayed
Premium listing inventory «s:amazon

services




Amazon Elastic MapReduce spins up a 200 node
cluster of virtual servers.

Hadoop Cluster

Amazon S3 @ Amazon EMR
~ < 1 1
\ N

\ - .

_ _NEnp
. amazon

webservices




All 200 nodes of the cluster simultaneously analyze the
data set to find patterns

Hadoop Cluster

Amazon EMR

_ _Nonp
. . ] E}ﬂ amazon

webservices

This takes a few hours.



The analytics results of best performing ads and
placement algorithms are stored on Amazon S3.

Hadoop Cluster

Amazon EMR

e ol B o
. . :1 . :;l .
ramazon
r:, -
G

webservices




Then the cluster is shut down.
Yelp only paid for the time they used.

Hadoop Cluster

Amazon S3 @ Amazon EMR
HE B

v amazon

webservices




Every one of Yelp’s engineers can do this whenever they
need to evaluate, iterate or innovate with their data.

‘“iramazon

' webservices

o

spins up 250
clusters per
week.

o —— it —

[]
- Amazon EMR
]

<
Amazon S3 '
f

- —
| ) . K. =
A , =

4
gl s
. »

-~




Even at Massive Scale, This Approach is Still Incredibly Low Cost

The old way amazon (intel)

SULUIFMRUUDINQUL. webservices

&7 CYCLECOMPUTING
50,000 Intel Xeon E5

cores

| S RN
-~

= il
,»_’,!

12.55 compute years in 3
hours

$20+ million in hardware $4,828.85 [ hour

Run 21 million potential
drug compounds against
a target cancer protein



Thank You!

Ariel Kelman

amazon Head of WW Marketing

web services Amazon Web Services
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Distributed File Systems

’

~ Advar ced Hardware Capabllltles

.... '

W e @ | | us/o m{ & i \" ‘
= — - e e /, » /Il
- “STORAGE PROGRAMMING

= NETWORK% COMPUTE CAPACITY & || MODELS &" "

BANDWIDTH" PERFORMI:OI\EE S SPEED __/ TooLs '+ &

"?? f\i ‘ii‘\'y . 300, ™ ) J ’

RS

In-Memory
Analytics




New Uses for Non Volatile Memory in Big Data:

BREARTRRUUGH LEADING SOFTWARE

!’CacheWOrks
1

STORAGE PRODUCTS

Advancing storage &
information technology

Server and Storage
Programming Standards
for NVM Technology

Analyze More Data and
Improve Application
Performance

Software to Optimize
Big Data Performance




Intel® Intelligent Systems Framework:
Simplifying the Internet of Things

DRIVING SECURE
INTEROPERABILITY

UNLOCKING EDGE DATA FILTERING DATA

* @par  antity to conve

'Othron gmte ptkmth pcﬂdbl tis
°
Vira mlmwmwmaumm& eptio

* Transforms from DTO to Ent y-:"“'

7 . @param item DTO 1o convert ) nt& Entity
* @return result of t tm ion £ntity or, <cade>n spec item i
* @throws | leg lAg MExc pmmmmueuaommm
Vi

K transformFromDto(V item) thro lloo rgume E

23
2
25
28
2
28
29
| 7 3
| L[ ' -
II' ll!, |"I 33 * Transtorms from Entity st to DO fist
II.I " lin: » 33'09- ‘"‘E
"’ .‘ ‘."' ga‘Ohm gAnm nlExc pto npocHoo
*/

* @ret mﬂnmtom.ﬂon DTO or <code>null</code> M spocified Item I8 <coy
e>null</code

1 to conv D
7" @ roturn reault ! I orma t D O ompty listil the spacitied list was empty or|
f Sho:

Billions of devices that need Edge systems need to react Data volume outpacing
to share data with each to streaming data in network and storage
other and the cloud EIRNE efficiency



nllllllllll
Toda

Intelligent Systems Framework 1.0

Intelligent Systems
Framework 1.0

A technology specification for
Intelligent systems that defines

te foundational capabilities for
communications, security and
s kontron ') McAfee manageability

e Consistent, scalable, reuseable
 Reduces time to market

WIND RIVER » Reduces fragmentation to simplify
nternet of Things deployment

 WEBHOUSE (#® Portwell

*Sample of Ecosystem Partners, not completely inclusive

Other brands and names are the property of their respective owners


http://www.digi.com/

Source

Intel is Creating the Next Generation Data Center

Doubling the Business’ Open Standards

Accelerates Innovation

» Network = HPC

Ent. Storage = Public Cloud

Intel Providing Foundation
Across the Data Center

Enables the Delivery of More
ﬂ Services and Business Value

2011 2016

Workstation m SMB & Enterprise

. Intel

* Forecast, CAGR
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Legal Information

Today's presentations contain forward-looking statements. All statements made that are not historical facts are subject to a number of
risks and uncertainties, and actual results may differ materially. Please refer to our most recent Earnings Release and our most recent
Form 10-Q or 10-K filing for more information on the risk factors that could cause actual results to differ.

If we use any non-GAAP financial measures during the presentations, you will find on our website, intc.com, the required reconciliation to
the most directly comparable GAAP financial measure.

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.

Performance tests and ratings are measured using specific computer systems and/or components and reflect the approximate
performance of Intel products as measured by those tests. Any difference in system hardware or software design or configuration may
affect actual performance. Buyers should consult other sources of information to evaluate the performance of systems or components
they are considering purchasing. For more information on performance tests and on the performance of Intel products, reference
www.intel.com/software/products.

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.



Legal Disclaimers

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® Virtualization Technology requires a computer system with an enabled Intel® processor, BIOS, virtual machine monitor (VMM). Functionality,
performance or other benefits will vary depending on hardware and software configurations. Software applications may not be compatible with all
operating systems. Consult your PC manufacturer. For more information, visit http://www.intel.com/go/virtualization

No computer system can provide absolute security under all conditions. Intel® Trusted Execution Technology (Intel® TXT) requires a computer system
with Intel® Virtualization Technology, an Intel TXT-enabled processor, chipset, BIOS, Authenticated Code Modules and an Intel TXT-compatible
measured launched environment (MLE). Intel TXT also requires the system to contain a TPM v1.s. For more information, visit
http://www.intel.com/technology/security

Requires a system with Intel® Turbo Boost Technology. Intel Turbo Boost Technology and Intel Turbo Boost Technology 2.0 are only available on
select Intel® processors. Consult your PC manufacturer. Performance varies depending on hardware, software, and system configuration. For more
information, visit http://www.intel.com/go/turbo

Intel® AES-NI requires a computer system with an AES-NI enabled processor, as well as non-Intel software to execute the instructions in the correct
sequence. AES-NI is available on select Intel® processors. For availability, consult your reseller or system manufacturer. For more information,
see http://software.intel.com/en-us/articles/intel-advanced-encryption-standard-instructions-aes-ni/

Intel, Intel Xeon™ , 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.

Other names and brands may be claimed as the property of others.
Copyright © 2012, Intel Corporation. All rights reserved.



Legal Information: Performance

Performance tests and ratings are measured using specific computer systems and/or components and reflect the approximate performance of Intel products as measured
by those tests. Any difference in system hardware or software design or configuration may affect actual performance. Buyers should consult other sources of
information to evaluate the performance of systems or components they are considering purchasing. For more information on performance tests and on the performance
of Intel products, Go to; http://www.intel.com/performance/resources/benchmark_limitations.htm.

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

Relative performance is calculated by assigning a baseline value of 1.0 to one benchmark result, and then dividing the actual benchmark result for the baseline platform
into each of the specific benchmark results of each of the other platforms, and assigning them a relative performance number that correlates with the performance
improvements reported.

SPEC, SPECint, SPECTp, SPECrate. SPECpower, SPECjAppServer, SPECjEnterprise, SPECibb, SPECompM, SPECompL, and SPEC MPI are trademarks of the Standard
Performance Evaluation Corporation. See http://www.spec.org for more information.

TPC Benchmark is a trademark of the Transaction Processing Council. See http://www.tpc.org for more information.
SAP and SAP NetWeaver are the registered trademarks of SAP AG in Germany and in several other countries. See http://www.sap.com/benchmark for more 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.

Performance tests and ratings are measured using specific computer systems and/or components and reflect the approximate performance of Intel products as measured
by those tests. Any difference in system hardware or software design or configuration may affect actual performance. Buyers should consult other sources of information
to evaluate the performance of systems or components they are considering purchasing. For more information on performance tests and on the performance of Intel
products, reference www.intel.com/software/products.

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.



