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Legal DisclaimerLegal Disclaimer

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL® PRODUCTS. NO LICENSE, EXPRESS OR IMPLIED, BY 
ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN 
INTEL’S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER, AND INTEL DISCLAIMS 
ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL® PRODUCTS INCLUDING LIABILITY OR WARRANTIES 
RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER 
INTELLECTUAL PROPERTY RIGHT. INTEL PRODUCTS ARE NOT INTENDED FOR USE IN MEDICAL, LIFE SAVING, OR LIFE SUSTAINING 
APPLICATIONS. 
Intel may make changes to specifications and product descriptions at any time, without notice.
All products, dates, and figures specified are preliminary based on current expectations, and are subject to change without notice.
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.
This document may contain information on products in the design phase of development. The information here is subject to change without 
notice. Do not finalize a design with this information. 
Designers must not rely on the absence or characteristics of any features or instructions marked "reserved" or "undefined." Intel reserves 
these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them.
Intel Corporation may have patents or pending patent applications, trademarks, copyrights, or other intellectual property rights that relate 
to the presented subject matter. The furnishing of documents and other materials and information does not provide any license, express or 
implied, by estoppel or otherwise, to any such patents, trademarks, copyrights, or other intellectual property rights.
Wireless connectivity and some features may require you to purchase additional software, services or external hardware. 
Nehalem, Penryn, Westmere, Sandy Bridge and other code names featured are used internally within Intel to identify products that are in 
development and not yet publicly announced for release.  Customers, licensees and other third parties are not authorized by Intel to use 
code names in advertising, promotion or marketing of any product or services and any such use of Intel's internal code names is at the sole 
risk of the user 
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.  
Intel, Intel Inside, Pentium, Xeon, Core and the Intel logo are trademarks of Intel Corporation in the United States and other countries.  
*Other names and brands may be claimed as the property of others.
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Investing
$7B  into

32nm fabs
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Intel in HighIntel in High--Performance ComputingPerformance Computing

A long term commitment to the HPC market segmentA long term commitment to the HPC market segment
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Predictable SiliconPredictable Silicon
Track RecordTrack Record
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Future options subject to change without notice.
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Multi/ManyMulti/Many--Core Chip ResearchCore Chip Research

Future tera-scale chips could use an array of tens to hundreds of cores with
reconfigurable caches, as well as special-purpose hardware accelerators utilizing a 

scalable on-die interconnect fabric.

Potential future options, no indication of 
actual product or development, subject to change without notice.
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Memory and CPU package architectures forMemory and CPU package architectures for
addressing bandwidth challengesaddressing bandwidth challenges

Future Vision, does not represent real Intel products

Package Technology to Address the Memory Bandwidth Challenge for Tera-scale Computing, Intel Technology Journal, Volume 11, Issue 3, 2007
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TERABITS OF I/OTERABITS OF I/O--THROUGHPUTTHROUGHPUT

LASERLASER
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PHOTOPHOTO--DETECTORDETECTOR

Source: Intel

BUILDING BLOCKS OF SILICON PHOTONICSBUILDING BLOCKS OF SILICON PHOTONICS
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Intel Technology is Changing HPCIntel Technology is Changing HPC
Performance, Energy Efficiency, Reliability, TCOPerformance, Energy Efficiency, Reliability, TCO

ExtremeExtreme
PerformancePerformance

PowerPower
EfficientEfficient

ReduceReduce
System CostSystem Cost

IncreasedIncreased
ReliabilityReliability

10GbE10GbESolid State DiskSolid State Disk

Optimize Performance for Optimize Performance for 
I/O Intensive Apps and I/O Intensive Apps and 

Boot Drive ReplacementBoot Drive Replacement

Bridging the Gap Bridging the Gap 
Between Between 

1GbE and Infiniband1GbE and Infiniband®®

*Other names and brands may be claimed as the property of others. 

ProcessorProcessor

Scalable Performance Scalable Performance 
and Energy Efficiencyand Energy Efficiency



Copyright © 2009 Intel Corporation. All rights reserved.

HPC ArchitectureHPC Architecture
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Some (HPC) Technology Trend PredictionsSome (HPC) Technology Trend Predictions

Processor #Cores 2   4 8   O(10)   O(100)

SIMDSIMD 64b   128b 256b   512b

MemoryMemory DDR2   DDR3   DDR4

I/OI/O PCI   PCIe   PCIe Gen2   PCIe Gen3

StorageStorage HDD   SSD

Infiniband*Infiniband* SDR   DDR   QDR EDR

GbEGbE 0.1   1   10 40   100

*Other names and brands may be claimed as the property of others. 

Potential future options, no indication of 
actual product or development, subject to change without notice.



Copyright © 2009 Intel Corporation. All rights reserved.

Levels of ParallelismLevels of Parallelism

SIMDSIMD

ILPILP

ClusteringClustering

MultiMulti--ThreadingThreading
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Market Leading Software Development ToolsMarket Leading Software Development Tools

ClustersClustersCompilersCompilers LibrariesLibraries AnalyzersAnalyzers

www.intel.com/software

Performance  |  Compatibility  |  Support  |  Productivity  |  CPerformance  |  Compatibility  |  Support  |  Productivity  |  Crossross--PlatformPlatform
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Forward Scaling Software Tools VisionForward Scaling Software Tools Vision

Employ uniform 
development tools 

across all architectures

Single Source CodeSingle Source Code
FlexibleFlexible

ProgrammabilityProgrammability

Data-Parallelism (SIMD)

Thread-Parallelism (MT)

Message Passing (MPI)

Potential future options, no indication of 
actual product or development, subject to change without notice.
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hroughput
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Copyright © 2009 Intel Corporation. All rights reserved.

IntelIntel®® Cluster Ready Industry ProgramCluster Ready Industry Program

Simplify Simplify 
Management Management 

with with IntelIntel®® Cluster Cluster 
CheckerChecker

Simplify Simplify 
DeploymentDeployment
with registered with registered 

applicationsapplications
Simplify Simplify 

ManufacturingManufacturing
with defined recipes with defined recipes 
and Inteland Intel®® Cluster Cluster 
Checker to validateChecker to validate

Simplify Simplify 
PurchasingPurchasing

with certified cluster with certified cluster 
configurationsconfigurations

Registered ISV/Apps  =18/53 Registered ISV/Apps  =18/53 
Certified OEM/Platforms = 21/89Certified OEM/Platforms = 21/89

What is ICR?What is ICR?
A specification to help OEMA specification to help OEM’’s & PIs & PI’’s s 

manufacture HPC clusters based upon manufacture HPC clusters based upon 
the Intel Architecture and customers to the Intel Architecture and customers to 

deploy and operate HPC clustersdeploy and operate HPC clusters

Simplifying Your HPC-Cluster 



Copyright © 2009 Intel Corporation. All rights reserved.

Solving Your HPC Challenges with IntelSolving Your HPC Challenges with Intel®® ArchitectureArchitecture

– Certified cluster configurations to simplify 
cluster deployment

– Easily optimize application performance and eliminate 
the need to increase software resources

– Develop highly portable and scalable parallel software

– Large performance gains to decrease time to discovery
– Improved power technology to provide a more energy 

efficient data center solution

Intelligent Intelligent 
PerformancePerformance

Software Software 
VersatilityVersatility

DeploymentDeployment
Ease of UseEase of Use

Scaling Performance ForwardScaling Performance Forward
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