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Thin, light, long battery life Thin, light, long battery life -->>
continued focus on power efficiencycontinued focus on power efficiencycontinued focus on power efficiencycontinued focus on power efficiency

UltrabookUltrabook

~40% of consumer 
laptop sales by end 
f 2012of 2012
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Graphics integrated with CPU will gradually Graphics integrated with CPU will gradually 
displace most discrete graphicsdisplace most discrete graphicsdisplace most discrete graphicsdisplace most discrete graphics
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Integrating graphics with CPU will make Integrating graphics with CPU will make 
GPU programming easierGPU programming easierGPU programming easierGPU programming easier

Shared L3 cache (shipping)Shared L3 cache (shipping)
Shared virtual addresses (possible)Shared virtual addresses (possible)
 Low overhead task dispatch (possible)Low overhead task dispatch (possible)
Etc.Etc.
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Change ahead for workstations?Change ahead for workstations?

Use processor graphics?Use processor graphics?
Perhaps several chips?Perhaps several chips?–– Perhaps several chips?Perhaps several chips?

Continue using discrete graphics?Continue using discrete graphics?
–– Distinct technology from regular PCs, like SGI era?Distinct technology from regular PCs, like SGI era?

Use CPUUse CPU--based rendering?based rendering?
–– Esp. for ray tracing Esp. for ray tracing –– CPUs are very efficient for thisCPUs are very efficient for this
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Increased tension between Increased tension between 
programmability and power efficiencyprogrammability and power efficiencyprogrammability and power efficiencyprogrammability and power efficiency

 Programmability is nice, sometimes essentialProgrammability is nice, sometimes essential
Fi dFi d f ti  HW ft    ffi i tf ti  HW ft    ffi i t FixedFixed--function HW often more power efficientfunction HW often more power efficient
 GPUs are an unusual combination of bothGPUs are an unusual combination of both
 Possible for evolution to occur in either directionPossible for evolution to occur in either direction Possible for evolution to occur in either directionPossible for evolution to occur in either direction
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More emphasis on inputMore emphasis on input--side side 
computationcomputationcomputationcomputation
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Legal InformationLegal Information

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL® PRODUCTS  NO LICENSE  EXPRESS OR IMPLIED  BY 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.

Centrino, Centrino Inside, Core Inside, Intel, Intel logo, Intel Atom, Intel Atom Inside, Intel Core, Intel Inside, Intel Inside logo, Intel Viiv, 
Intel vPro, Itanium, Itanium Inside, VTune, Xeon, and Xeon Inside are trademarks of Intel Corporation in the U.S. and other countries.

Microsoft, Windows, and the Windows logo are trademarks, or registered trademarks of Microsoft Corporation in the United States and/or 
other countries.

Java and all Java based trademarks and logos are trademarks or registered trademarks of Sun Microsystems, Inc. in the U.S. and other g g y ,
countries.

For more complete information about performance and benchmark results, visit www.intel.com/benchmarks

• Other names and brands may be claimed as the property of others.
Copyright © 2010 Intel Corporation
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Optimization Notice

Intel® compilers, associated libraries and associated development tools may include or utilize 
options that optimize for instruction sets that are available in both Intel® and non-Intel 
microprocessors (for example SIMD instruction sets), but do not optimize equally for non-Intel 
microprocessors.  In addition, certain compiler options for Intel compilers, including some that 
are not specific to Intel micro-architecture, are reserved for Intel microprocessors.  For a 
detailed description of Intel compiler options, including the instruction sets and specific p p p , g p
microprocessors they implicate, please refer to the “Intel® Compiler User and Reference Guides”
under “Compiler Options."  Many library routines that are part of Intel® compiler products are 
more highly optimized for Intel microprocessors than for other microprocessors.  While the 
compilers and libraries in Intel® compiler products offer optimizations for both Intel and Intel-
compatible microprocessors, depending on the options you select, your code and other factors, 
you likely will get extra performance on Intel microprocessors.

Intel® compilers, associated libraries and associated development tools 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 Intel® Streaming SIMD Extensions 2 (Intel®
SSE2), Intel® Streaming SIMD Extensions 3 (Intel® SSE3), and Supplemental Streaming SIMD 
Extensions 3 (Intel® SSSE3) 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.

While Intel believes our compilers and libraries are excellent choices to assist in obtaining the 
best performance on Intel® and non-Intel microprocessors, Intel recommends that you evaluate 
th  il  d lib i  t  d t i  hi h b t t  i t   W  h  t  i  other compilers and libraries to determine which best meet your requirements.  We hope to win 

your business by striving to offer the best performance of any compiler or library; please let us 
know if you find we do not.

Notice revision #20101101
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