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Legal Disclaimer

e Intel may make changes to specifications and product descriptions at any time, without notice.

e 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. For more information go to http://www.intel.com/performanced

e 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.

e Intel processor numbers are not a measure of performance. Processor numbers differentiate features within each processor family, not
across different processor families. See www.intel.com/products/processor_number for details.

e 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.

e Intel Virtualization Technology requires a computer system with a processor, chipset, BIOS, virtual machine monitor (VMM) and applications
enabled for virtualization technology. Functionality, performance or other virtualization technology benefits will vary depending on hardware
and software configurations. Virtualization technology-enabled BIOS and VMM applications are currently in development.

e Intel® Turbo Boost Technology requires a Platform with a processor with Intel Turbo Boost Technology capability. Intel Turbo Boost
Technology performance varies depending on hardware, software and overall system configuration. Check with your platform manufacturer
on whether your system delivers Intel Turbo Boost Technology. For more information, see http://www.intel.com/technology/turboboos

e No computer system can provide absolute security under all conditions. Intel® Trusted Execution Technology (Intel® TXT) is a security
technology under development by Intel and requires for operation a computer system with Intel® Virtualization Technology, a Intel®
Trusted Execution Technology-enabled Intel processor, chipset, BIOS, Authenticated Code Modules, and an Intel or other Intel® Trusted
Execution Technology compatible measured virtual machine monitor. In addition, Intel® Trusted Execution Technology requires the system
to contain a TPMv1.2 as defined by the Trusted Computing Group and specific software for some uses.

e 64-bit computing on Intel architecture requires a computer system with a processor, chipset, BIOS, operating system, device drivers and
applications enabled for Intel® 64 architecture. Performance will vary depending on your hardware and software configurations. Consult with
your system vendor for more information.

e Intel, Intel Xeon, Intel Core microarchitecture, and the Intel logo are trademarks or registered trademarks of Intel Corporation or its
subsidiaries in the United States and other countries.

e * Other names and brands may be claimed as the property of others.
e (© 2008 Standard Performance Evaluation Corporation (SPEC) logo is reprinted with permission
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Vision of Explosive Connected Growth

Researchers

Mainframes Client/Server Web Cloud Architecture



Significant Infrastructure Required

CERN Supercollider CCTV Camera Online Video  Mobile Phone RFID
15Million GB / year  300GB / day 10-100MB 250kb / sec 128b / read
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W Are We Ready for the Challenge?




Catalyst For Change
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Cloud 2015 Vision
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Intel: Addressing IT Requirements

IT & Service Providers Products & Technologies Intel® Cloud Builders
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http://www.intel.com/itcenter/cloud/



Evolving Cloud Security

Isolate - Encrypt

Intel® VT & Intel® TXT Intel® AES-NI
protects VM isolation and provides a more delivers built-in encryption acceleration

secure platform launch - - ﬁ for better data protection

&

Enforce
Intel® TXT

establishes “trusted” status to enable
migration based on security policy

??

establishing the Foundation jor More Secure Clouds
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Today’s Key IT Challenges
CSecurity Efficiency |

70% of respondents saying Today’s technology would require
security is top concern in building 45 new coal power plants to
moving to public cloud? support 2015 IT infrastructure?
=1DC
Analyze the Fuiure
IT will spend ~$2T on deployment “We have seen lock-in return as
and operations thru 2015 unless a top concern... routinely seeking
smarter infrastructure radically alternatives to proprietary
simplifies management of 4 virtualization and cloud
virtualized environments O computing technology” the@group

Infrastructure Must Evolve to Address Key Challenges
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Evolution of the Datacenter

Cloud Datacenter

Virtualized Datacenter

Discrete Datacenter

Efficient and Secure
Open Architecture
Simplified Network

Consolidation
Discrete networks

Cloud: Opportunity to save $25B in annual "excess” IT spend by 20151




Business Value of Cloud Computing

Cloud Computing

« An evolution in IT consumption and delivery made available self
service via the Internet with a flexible, pay as you go business model

« Requires a highly scalable and efficient Cloud Architecture

Storage  J|  Network

Cloud Architecture
- Data resides in shared, dynamically scalable resource pools
- Based on virtualization and/or scale-out application environments

Multiple stakeholders have varied expectations of cloud....

« CEO wants IT to support business growth

« CIO wants IT to impact business value

« CFO wants effective IT asset utilization

- Shareholders want IT to support business flexibility

Cloud Computing provides a services delivery framework

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



What is Holding Back the Cloud Today?

Technology
Maturation

Acceptance of Risk

ecurity - f
lock in

Lack of automation
More power Compliance and
efficiency audit
Standards Guaranteed quality

of service




Considering Cloud Deployment

Private Clouds Public Clouds
\

Virtual Private
and Hybrid
‘clouds

Cloud Brokers
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Compliance and Governance | :
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Summary of Cloud Services

Enterprises Service Consumers
’ f Providers :

—

Cloud Applications
PP Developers

Internet

Software as a Service (SaaS) i.e. Google Apps

Platform as a Service (PaaS)

Infrastructure as a Service (IaaS - VT)

Infrastructure HW

Mgmt

Facilities

Infrastructure as a Service is the foundation of cloud services




2010'Intel IT Vital Statistics

6,300 IT employees
Supporting 78,900 Intel
employees in 150 sites

95 Data Centers
410,000 square feet
55 MW Total Power Load
4,976 Cabinets

~100,000 Servers &
>90,000 PCs (80%+ mobile)

177M e-mail messages
(per month)

>20k hours of video
collaboration

ration. All rights reserved. *Other names and brands may be claimed as the property of others.
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Cloud Computing Business Drivers

Intel IT Enterprise Private Cloud Architecture

Business Benefits High-Level IT Strategies and Goals

Efficiency

Security

Availability




Cloud Strategy

and Execution:

Assess the present, Plan the future

Reducing CapEx and ensuring consistency

<€

Strategy

People, Process, Technology

Vision
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Mission

Goal

Proposition

Prinicipal Architecure

Service Offering
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Execution
Technology, Process, People

Service Offerings

Processes
||

Tools
N

Infrastructure

A tops-down & bottoms up approach

A
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Reducing OpeEx and increasing customer satisfaction



Hybrid Cloud: Potential Cloud Application Sourcing
Strategy

Selectively use Public Cloud for Host Vast Majority of
non differentiated IT services Applications in a Private Cloud

By building a private cloud, IT can deliver on the benefits of public clouds, such as
increased agility & efficiency, without the risks associated with exposing sensitive apps
and data outside the firewall

\!

| Need to find the balance between TCO, performance and security




Cloud Service Provider Checklist

A customer should check its own (and the cloud provider's) processes on data handling,
clarifying where the data is located and how it is managed. This should include an
inspection of the processes involved if the cloud service provider loses customer data.

O

1 A customer should check the service provider's policies on data and data corruption,
asking if data is backed up and whether it can easily be reconstituted from the backups.

A customer should clarify policies on identity management and access control.
0 This should cover issues that boil down to who is authorized to do what and under what
circumstances. Examples:

There should also be robust audit-checking procedures for data co-location to
L ensure that a competitor of the customer cannot access the customer's information, even
though both the customer and its competitor may be hosted on the same hardware.

A customer should check compliance with regulatory requirements such as

O accounting and auditing standards, banking regulation, corporate governance,
information provision requirements (such as Sarbanes-Oxley), data regulation, etc. The
policies of the cloud service provider (such as the data protection policy) should also be
carefully scrutinized. There are already data checks on export of data to certain
jurisdictions.

0 A customer should check how easy it is to terminate and move to another cloud
service provider -- not contractually but practically!

Matthew Arnold & Baldwin LLP

ttp://searchvirtualdatacentre.techtarget.co.uk/tip/0,289483,sid203 gcil375420,00.htm



http://www.mablaw.com/
http://searchvirtualdatacentre.techtarget.co.uk/tip/0,289483,sid203_gci1375420,00.html

Summary & Next Steps

* Cloud represents an IT & business transformation
* Cloud Computing can offer compelling benefits

* Tradeoffs to consider in private vs public cloud
deployments and services

* Learn more about Intel’s Cloud 2015 Vision &
Strategy to support your cloud evolution

http://www.intel.com/itcenter/cloud



Thank You




This slide MUST be used with any slides with performance data removed from this presentation

Legal Disclaimers: Performance

e 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,

..n.clud.m.g.th.tp.enﬁo.tm.a.n.c&o.ﬂh.a.t_groduct when combined with other products. For more information go to
http://www.intel.com/performanc

» Intel does not control or audit the design or implementation of third party benchmarks or Web sites referenced in this
document. Intel encouradges 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.

» SPEC, SPECint, SPECfp, SPECrate. SPECpower, SPECjAppServer, SPECjEnterprise, SPII:_Qb_b,_S_EECQ_m.D_M_HSPECompL, and
SPEC MPI are trademarks of the Standard Performance Evaluation Corporation. See http://www.spec.ord for more

information.
« TPC Benchmark is a trademark of the Transaction Processing Council. See http://www.tpc.ord for more information.

. E.AP_a.D.d_SAP_N.eLMLeaALEI'_aLe_Lhﬁ registered trademarks of SAP AG in Germany and in several other countries. See
ttp://www.sap.com/benchmarld for more information.

+ 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.

+ 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 l%l'_e_t:Q.n5.Ld.e|:LD.g_LJ.|.|.I:Ch.a.'s.l.n.g.._FJJ.r_Eore information on performance tests and on
the performance of Intel products, reference www.intel.com/software/products.
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This slide MUST be used with any slides with performance data removed from this presentation

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 microprocessors they
implicate, please refer to the “Intel® Compiler User and Reference Guides” under “Compiler Options." Man
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 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



