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Legal 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.

A "Mission Critical Application" is any application in which failure of the Intel Product could result, directly or indirectly, in personal injury or death. SHOULD YOU PURCHASE OR USE INTEL'S PRODUCTS FOR ANY SUCH MISSION
CRITICAL APPLICATION, YOU SHALL INDEMNIFY AND HOLD INTEL AND ITS SUBSIDIARIES, SUBCONTRACTORS AND AFFILIATES, AND THE DIRECTORS, OFFICERS, AND EMPLOYEES OF EACH, HARMLESS AGAINST ALL CLAIMS COSTS,
DAMAGES, AND EXPENSES AND REASONABLE ATTORNEYS' FEES ARISING OUT OF, DIRECTLY OR INDIRECTLY, ANY CLAIM OF PRODUCT LIABILITY, PERSONAL INJURY, OR DEATH ARISING IN ANY WAY OUT OF SUCH MISSION CRITICAL
APPLICATION, WHETHER OR NOT INTEL OR ITS SUBCONTRACTOR WAS NEGLIGENT IN THE DESIGN, MANUFACTURE, OR WARNING OF THE INTEL PRODUCT OR ANY OF ITS PARTS.

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. The information here is subject to change without notice. Do not finalize a design with this
information.

The products described in this document 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.

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order.

Copies of documents which have an order number and are referenced in this document, or other Intel literature, may be obtained by calling 1-800-548-4725, or go to: http://www.intel.com/design/literature.htm

Intel, Intel Xeon, Intel Xeon Phi™, Intel® Atom™ are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States or other countries.

Copyright © 2015, Intel Corporation

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

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.The cost reduction scenarios described in this document are
intended to enable you to get a better understanding of how the purchase of a given Intel product, combined with a number of situation-specific variables, might affect your future cost and savings. Nothing in this document should be
interpreted as either a promise of or contract for a given level of costs.

Intel® Advanced Vector Extensions (Intel® AVX)* are designed to achieve higher throughput to certain integer and floating point operations. Due to varying processor power characteristics, utilizing AVX instructions may cause a) some
parts to operate at less than the rated frequency and b) some parts with Intel® Turbo Boost Technology 2.0 to not achieve any or maximum turbo frequencies. Performance varies depending on hardware, software, and system
configuration and you should consult your system manufacturer for more information.

*Intel® Advanced Vector Extensions refers to Intel® AVX, Intel® AVX2 or Intel® AVX-512. For more information on Intel® Turbo Boost Technology 2.0, visit http://www.intel.com/go/turbo

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

Optimization Notice

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 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. 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

http://www.intel.com/design/literature.htm
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1 hpcuserforum.com/presentations/Colorado-sept2015/PublicIDCDOEROIResearchUpdate8.19.2015.pdf
2 www.hpcwire.com/2014/01/02/top-supercomputing-discoveries-2013
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**For illustration only, not drawn to scale. Potential future options are forecasts and subject to change without notice.



is Exploding



Source: CERN



Source: SKA Organization - https://www.skatelescope.org
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*Other brands and names are the property of their respective owners.
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Intel® Scalable System Framework (SSF)

Small Clusters Through Supercomputers

Compute and Data-Centric Computing

Standards-Based Programmability

On-Premise and Cloud-Based

Tighter Integration

Intel® Xeon® Processors

Intel® Xeon Phi™ Processors

Intel® Xeon Phi™ Coprocessors

Intel® Server Boards and Platforms

Intel® Solutions for Lustre*

Intel® SSDs

Intel® Optane™ Technology

3D XPoint™ Technology

Intel® Omni-Path Architecture

Intel® True Scale Fabric

Intel® Ethernet

Intel® Silicon Photonics

HPC System Software Stack

Intel® Software Tools

Intel® Cluster Ready Program

Intel® Visualization Toolkit
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For illustration only.  All dates, product descriptions, features, availability, and plans are forecasts and subject to change without notice.
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3D Xpoint™ 

Intel® Optane™ SSD DIMMS** based on 3D Xpoint™

NEW CLASS OF NON-VOLATILE MEMORY**
4x more memory capacity

½ cost of DRAM

NEW CLASS OF NON-VOLATILE STORAGE
10x faster than NAND

1000x endurance of NAND

**For illustration only, future potential options are forecasts and subject to change without notice.
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MEMORY & STORAGE
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For illustration only.  All dates, product descriptions, features, availability, and plans are forecasts and subject to change without notice.
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Today’s MEMORY & STORAGE HIERARCHY
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For illustration only, not drawn to scale
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Evolving New MEMORY & STORAGE HIERARCHY
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For illustration only, not drawn to scale
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10GB/S
BANDWIDTH1

USING x16
PCIe* NVMe

FASTER
USING PCIe

LOWER
OVERHEAD
OPTIMIZED
PCIe NVMe

Storage
High Performance . Efficiency . Reliability . Consistency

1 Up to 10GB/s peak bandwidth for sequential read performance with two Intel® DC P3608 (4TB) SSDs

2D/3D NAND

LOWER
LATENCY
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HPC Fabric

Number of switch chips required, switch density, and fabric scalability are based on a full bisectional bandwidth (FBB) Fat-Tree configuration, using a 48-port switch for Intel® Omni-Path Architecture and 36-port 
switch ASIC for either Mellanox* or Intel® True Scale Fabric. *Other names and brands may be claimed as the property of others. 2.3X fabric scalability based on a 27,648-node cluster configured with the Intel® 

Omni-Path Architecture using 48-port switch ASICs, as compared with a 36-port switch chip that can support up to 11,664 nodes.

Architecture
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Copyright © 2016 Intel Corporation. All rights reserved. 

More Compute
for same budget
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Software Defined VISUALIZATION
http://www.sdvis.org/
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High Fidelity Visualization: in Software – in Situ
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Intel Parallel Computing Centers
software.intel.com/en-us/ipcc

Intel Code Modernization Program
software.intel.com/en-us/code-modernization-enablement

Intel Parallel Universe Magazine
software.intel.com/en-us/intel-parallel-universe-magazine  

Modern Code Developer Community
software.intel.com/en-us/modern-code
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You.  
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Risk Factors
The above statements and any others in this document that refer to plans and expectations for the second quarter, the year and the future are forward-
looking statements that involve a number of risks and uncertainties. Words such as “anticipates,” “expects,” “intends,” “plans,” “believes,” “seeks,”
“estimates,” “may,” “will,” “should” and their variations identify forward-looking statements. Statements that refer to or are based on projections, uncertain
events or assumptions also identify forward-looking statements. Many factors could affect Intel’s actual results, and variances from Intel’s current
expectations regarding such factors could cause actual results to differ materially from those expressed in these forward-looking statements. Intel
presently considers the following to be important factors that could cause actual results to differ materially from the company’s expectations. Demand for
Intel's products is highly variable and, in recent years, Intel has experienced declining orders in the traditional PC market segment. Demand could be
different from Intel's expectations due to factors including changes in business and economic conditions; consumer confidence or income levels; customer
acceptance of Intel’s and competitors’ products; competitive and pricing pressures, including actions taken by competitors; supply constraints and other
disruptions affecting customers; changes in customer order patterns including order cancellations; and changes in the level of inventory at customers.
Intel operates in highly competitive industries and its operations have high costs that are either fixed or difficult to reduce in the short term. Intel's gross
margin percentage could vary significantly from expectations based on capacity utilization; variations in inventory valuation, including variations related to
the timing of qualifying products for sale; changes in revenue levels; segment product mix; the timing and execution of the manufacturing ramp and
associated costs; excess or obsolete inventory; changes in unit costs; defects or disruptions in the supply of materials or resources; and product
manufacturing quality/yields. Variations in gross margin may also be caused by the timing of Intel product introductions and related expenses, including
marketing expenses, and Intel's ability to respond quickly to technological developments and to introduce new products or incorporate new features into
existing products, which may result in restructuring and asset impairment charges. Intel's results could be affected by adverse economic, social, political
and physical/infrastructure conditions in countries where Intel, its customers or its suppliers operate, including military conflict and other security risks,
natural disasters, infrastructure disruptions, health concerns and fluctuations in currency exchange rates. Intel’s results could be affected by the timing of
closing of acquisitions, divestitures and other significant transactions. Intel's results could be affected by adverse effects associated with product defects
and errata (deviations from published specifications), and by litigation or regulatory matters involving intellectual property, stockholder, consumer,
antitrust, disclosure and other issues, such as the litigation and regulatory matters described in Intel's SEC filings. An unfavorable ruling could include
monetary damages or an injunction prohibiting Intel from manufacturing or selling one or more products, precluding particular business practices,
impacting Intel’s ability to design its products, or requiring other remedies such as compulsory licensing of intellectual property. A detailed discussion of
these and other factors that could affect Intel’s results is included in Intel’s SEC filings, including the company’s most recent reports on Form 10-Q, Form
10-K and earnings release.
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