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Presentation Notes Intel Center

About this presentation:

Intel’s latest addition to its processor products is the Intel® Xeon® processor E5 family, which addresses a broad array
of IT usages, including enterprise infrastructure, workstations, public and private cloud installations, storage systems,
and high-performance computing, as well as some embedded devices.

This new family of products is the successor to the Intel Xeon processor 5600 and 5500 series, which are among
the most popular enterprise technology products of all time.

Adding the Intel Xeon processor E5 family to your data center is a smart, cost-effective move that can enhance IT's
ability to respond to the business and provide new service models in today’s challenging IT environment.

Audience: IT executives
Region: Worldwide
Usage Guidelines:

This presentation is meant to help you make the business case for adding Intel Xeon processor E5 family servers to
your data center(s).

The slides are designed to drop into a larger presentation or stand alone. Use the slides most appropriate for
your situation.

Use the updated ROI tool (intel.com/go/xeonestimator) to customize your presentation with cost
data specific to your organization.
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Legal Disclaimers Intel Center

= 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 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, a BIOS, and 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 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, a chipset, a 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 intel.com/technology/security.

= Intel Turbo Boost Technology 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 intel.com/go/turbo.

= Intel Advanced Encryption Standard New Instructions (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 software.intel.com/en-us/articles/intel-advanced-encryption-standard-instructions-aes-ni/.

= Intel Node Manager: Requires servers with Intel Node Manager and enabled monitoring or management software, such as Intel Data Center Manager.

= 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.

= Intel, the Intel logo, Intel Inside, the Intel Inside logo, Intel Sponsors of Tomorrow., the Intel Sponsors of Tomorrow. logo, Xeon, and Xeon Inside 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.
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Legal Disclaimers: Performance
9 Intel Center

= 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 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.

= SPECfp is a trademark of the Standard Performance Evaluation Corporation. See spec.org for more information.
= TPC Benchmark is a trademark of the Transaction Processing Council. See tpc.org for more information.

= 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.
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Next-Generation Data Center

IT Must Do More with Less

Intel Center

More Users' More Devices?

>1 billion 15 billion

more connected
netizens devices

Storage constraints Power inefficiencies

Resource sharing needs Security headaches
Network performance issues

Escalating demands on IT drive need for the
best combination of performance, efficiency, and cost

1 IDC. “Server Workloads Forecast” (2009).

2 IDC.k“Tfhe Internet Reaches Late Adolescence” (December 2009, extrapolation by Intel for 2015). ECG. “Worldwide Device Estimates Year 2020—Intel One Smart Network
Work” forecast.

3 Source: cisco.com/assets/cdc_content_elements/networking_solutions/service_provider/visual_networking ip_traffic chart.html, extrapolated to 2015
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Next-Generation Data Center
Intel Center
Intel® Xeon® Processor E5 ﬂ

Built-in performance and capabilities to support innovation such
as cloud service delivery and high-performance computing

Significant performance gains
Improved networking

Scalable and optimized storage
Data and infrastructure protection

Optimized power
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Next-Generation Data Center

Intel
Stepped-Up Server Performance ntel g tenter

More power and faster connections

1 More links ; Up to 4 channels
| between processors E DDR3 1600 MHz memory

Up to 80% raw performance boost vs.
prior generations* at consistent power level

Xeon E5-2600

Intel® Integrated I/O cuts latency> while
adding capacity and bandwidth

Adapts to workload spikes with Intel
Turbo Boost Technology 2.0

More cores

Up To 20 MB
cache

Dramatically reduces compute time
with Intel Advanced Vector Extensions for

increased floating point operations per ! Integrated PCie* 30
clock up to 2X6  Up to 40 lanes
| per socket

4 Source: Performance comparison using best publications of SPECfp*_rate_base2006 benchmark available as of March 6, 2012. Score of 271 published on prior-generation 2S Intel
Xeon processor X5690-based platform. Score of 488 published on new 2S Intel Xeon processor E5-2690-based platform. For additional details, please visit spec.org.

5 Intel measurements of average time for an I/O device read to local system memory under idle conditions. Improvement compares Intel Xeon processor E5-2600 family vs. Intel
Xeon processor 5600 series.

6 Performance comparison using Linpack benchmark. See backup for configuration details. For more legal information on performance forecasts, go to intel.com/performance.
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Next-Generation Data Center

Unified Networking

Simplified network infrastructure

Intel Center

Unify network and storage traffic®

Consolidate? multiple connections

Gb server 'I 0 Gb server
connections connections

i Upto i Upto 1 Upto i Upto

1 1 1 1

E reduction E reduction E reduction i improved
1 in power 1 in cables and 1 ininfrastructure 1 bandwidth
1 per rack 1 switch ports | costs per server
i i i

1 1 1

1 1 1

| | |

VvV 9

Local area network f Ethernet ™\
~100% attach

[ Fibre Channel

7~ oriSCSI SAN
<30% attach

7 Ethernet consolidation source: Intel 10 GbE ROI Calculator. This ROI calculator is a cost comparison for a highly virtualized solution, using multiple 1 GbE connections, versus a

dual-port 10 GbE implementation: event-management-online.de/LAD/calculator.aspx

8 Up to 2.3x I/O performance is 1S WSM vs. 1S SNB data for L2 forwarding test using 8x10 GbE ports.
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Next—_Gel.weration Data Center Intel HCenter
Optimized Storage

Scale out, optimize capacity, and balance storage

Xeon E5-2600

Fully capable storage server

Massive scalability
Open standards and interoperability

Enabled for intelligent storage solutions S - g

Integrated FCoE and
PCl Express iSCSI
3.0 support

Networking Storage
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Next-Generation Data Center

. Intel
Faster, Stronger Security el g Center

Encrypt

Intel VT and Intel TXT Intel TXT establishes a Intel AES-NI delivers built-in
protect VM isolation “trusted” foundation to encryption acceleration up to
and provide a more secure control migration based 10 times faster ° for better
platform launch on security policy data protection

i
VM == VM VM (\ vM [l VM
b

9 AES-NI performance source: Testing with Oracle* Database Enterprise Edition 11.2.0.2 with Transparent Data Encryption (TDE) AES-256 shows as much as a 10x speedup when
inserting one million rows 30 times into an empty table on the Intel Xeon® processor X5680 (3.33 GHz, 36 MB RAM) using Intel IPP routines, compared to the Intel Xeon
processor X5560 (2.93 GHz, 36 MB RAM) without Intel IPP.
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Next—_Gel.weratlon Data Center Intel HCenter
Optimized Power

Power and efficiency management—
at the server, rack, zone, and data center levels

Monitor Limit
Track actual power usage Restrict maximum node i

directly from the server power to increase rack ’
density with confidence

Optimize Survive
Use data and power 'Q' Automatically reduce +

limiting to place workloads power to extend operations
for maximum efficiency during power events

1 0 Sponsors of Tomorrow. ' "'ltel)



Next-Generation Data Center

Reduced Total Cost of Ownership Intel 11§ Center

Simplified network infrastructure

Technical advancements since 2007

Intel® Turbo Boost Technology 2.0 Intel Virtualization Technology
Reduces hard workload spikes Enhances virtualization performance

with higher frequencies with new platform capabilities

Intel AES-NI Intel Node Manager 2.0

Accelerates encryption Maximizes operating efficiency with

Intel Trusted Execution Technology power monitoring and limiting

Defends against attacks during launch Intel Data Center Manager

Intel Advanced Vector Extensions Provides data to enable improved
Increases FLOPS per clock dynamic workload placement and migration
Intel Integrated I/0 Intel QuickPath Interconnect

Reduces I/0 latency High-bandwidth processor interconnect delivers

i greater bandwidth
Intel Hyper-Threading

Doubles the number of threads per core Integrated Power Gates
Enables idle cores to go to near zero power draw

sponsors of Tomorrow: (N tel




Next-Generation Data Center

Reduced Total Cost of Ownership Intel 11§ Center

Refresh and save Reduced TCO up to 66%10

= Power management and 2007

increased efficiency can
significantly reduce the power
required to deliver a set level
of performance

Maintenance

Utility costs

= Major performance gains
every generation maximize Software
output per software license support
potential savings over a
system’s life

10 Based on an Intel savings estimator tool, available to everyone, that helps estimate the savings from installing a new system vs. leaving existing servers in place. Results may
vary. Find out more and estimate your savings potential at intel.com/go/xeonestimator.
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Next-Generation Data Center

Savings Potential Intel 1§ Center

PLEASE READ BEFORE REMOVING AND REPLACING WITH YOUR RESULTS FROM THE INTEL ESTIMATOR TOOL:

The tool is an interactive tool that uses the information that you supply to provide an estimate of your possible IT costs and savings when replacing existing
installed servers with Intel Xeon processor technology. The tool is intended to enable you to get a better understanding of how the purchase of systems with
Intel Xeon processor technology, combined with a number of situation-specific variables (e.g., the number of platforms in your enterprise, the rate at which you
upgrade or replace the platforms in your enterprise, the additional cost of servers with Intel Xeon processors charged by your OEM, the incremental per system
configuration cost, additional ISV software license cost, additional ISV software installation cost, the number of employees that require training on Intel Xeon
processor technology, or training each trainee will receive), might affect your future IT support cost and savings. The general accuracy of the estimate
generated by the tool will depend on how closely the variables chosen by you match your actual circumstances.

The results generated or scenarios described in the tool are estimates and should only be used as a guide to evaluate the cost/benefit or feasibility of a future
purchase of systems with Intel Xeon processors. The actual economic results realized as a result of a purchase of systems with Intel Xeon processors will vary,
and there is no guarantee that you will actually realize the economic results forecast by the tool. There may be additional unaccounted-for costs related to the
use and deployment of servers that are not or cannot be accounted for on this tool. Any estimate generated by the tool is not and should not be interpreted as
either a promise of or contract for a given level of IT support cost and savings. Prior to purchasing any systems with Intel Xeon processors, you should consult
with qualified IT professionals to ensure that any such purchases fit your particular circumstances. Intel does not and cannot guarantee the accuracy or
reliability of the results generated by the tool or that you will actually realize any cost savings as forecast by the tool.

Results from intel.com/go/xeonestimator.
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IT Infrastructure

Intel Center Resources for IT
Welcome to the Intel® IT Center

Learn more about our new program
for IT professionals >

Intel Center

Ready to join? Intel” IT Center Events

" < Check aut Talk to an Expert webinars:
U ) Attend ive loca Forums Revist
\" ) " archived events >

Register now to access premium Intel* T Visit the content library>
Center program content

IT Topics
Desktop Virtualization n,« = Planning Guide: Desktop ﬂ = Intelligent Desktop Virtualization
Cloud Securit: Virtualization Eliminate the compromyse between IT and
v Four steps 10 planning desktop users
virtualization

Technology for Tomorrow's

Newsroom (Chip Shot: intel Gives the Shapping Experience a Makeover

For more information about the Intel® Xeon® processor family
or other IT topics of interest, visit Intel.com/ITCenter
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