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Legal Disclaimer
Information in this document is provided in connection with Intel® products. No license, express or 
implied, by estoppels 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.

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 processors and chipsets 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 contains 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.

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

Copyright © 2009, Intel Corporation  

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



3
http://www.top500.org/lists/2009/06/performance_development



4

Mooreôs Law é 
Alive and Well in the Data Center

2002

Å3.7 TFlops

Å25 racks

Å512 Servers

Å90 m2

Å128 kW

2007

Å3.7 TFlops

Å1 rack

Å53 Servers

Å4 m2

Å21 kW

Where would YOU rather be?
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But what does this mean to our 
HPC challenges?

2010

Å6 TFlops

Å1 rack

Å64 Servers

Å4 m 2

Å30 kW

As we have commoditized the 
server, we have un -commoditized 
the data center .

This is NOT a ñcrisisò, instead itôs 
an opportunity to differentiate.

Those who apply the right 
planning and engineering will 
prosper, those who do not will 
suffer.

Good engineering will allow 
higher density, lower TCO, and 
more space for more compute
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Extrapolations can be fun, but 
dangerous!

An Exascale machine will take 120 - 150 MW unless we do 
something different, Intel currently working this challenge
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A back of the envelope calculation.. (in 

other words not an Intel projectionébut more a thought experiment)

kW 128

teraflops 3.7
 2002 Ý

kW 21

teraflops 3.7
  2008Ý

kW 521

petaflop 1
  2010Ý

So at 0.10 CHF per kW-hr and a PUE of 2.0 the 
system will cost 900,000 CHF per year to run. 

Each 0.1 reduction in PUE saves 45,000 CHF every year!
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How to succeed going forward?

Plan

ÅNew vs Existing

ÅSite constraints

ÅAir vs Water

ÅThe right CPUs

Manage

ÅCooling 
management

ÅRemove old 
servers

ÅServer Power 
Management

Measure

ÅPUE

ÅPerformance per 
Watt

ÅServer 
Instrumentation
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Nehalem EX   

CPU Bound

Memory Bandwidth

Memory Capacity

Westmere EP

Cost Sensitive

Technology to meet the HPC 
Challenges  
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2010

Performance 
Refresh

1:1

5 racks of 
Intel ® Xeon ® 5600 

Based Servers

Up to 5x 
Performance

10% Annual 

Energy Costs 
Estimated Reduction

2010

Efficiency 
Refresh

1:1

15 racks of 
Intel ® Xeon ® 5600 

Based Servers

Up to 15x 
Performance

8% Annual Energy 

Costs Estimated 
Reduction

2006

EP Server Refresh: 2010
Increasing your performance while decreasing your Energy cost 

Source: Intel estimates as of Jan 2010. Performance comparison using SPECjbb2005 bops (business operations per second). Resul ts have been estimated based on internal Intel analysis and are 
provided for informational purposes only. Any difference in system hardware or software design or configuration may affect actu al performance. For detailed calculations, configurations and 
assumptions refer to the legal information slide in backup. 

2005

15 racks of 
Intel ® Xeon ®

Single Core Servers

5 racks of 
Intel ® Xeon ®

Dual Core Servers


