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Intel in the Data Center

Balance and Scale Required
Bigger data centers require ease of scale and balanced designs

Data Center

Common

Underlying
Architecture Storage Intelligent Systems

& Ecosystem

Simplifies scali e
implifies scating O
(design, build, and & (R
rmaintain) and
balances system

glements for overall
optimal results
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Intel in the Data Center

Intel: Balanced Solutions Designed to Scale
Available from the largest ecosystem of hardware and software vendors

#1 Servers #1 Networks #1 Storage #1 Software

inside
ITANIUM

Intel® Xeon® Processor Intel® Ethernet Intel® Xeon ® x86 installation base
E3 product family Controllers based Intelligent IA has the largest installed base
ES product family Converged Network Adapters Enterprise Storage across generations and applications
E7 product family Switch Solutions Scale-out Storage | Scale-up Storage!
Intel® True Intel® SSDs i U McAfee
. —— Scale Fabric g 3
: - - i
'|nte| \\.;,..-'"d‘ Lﬁm 'l*U-S-t-F-E-
inside g Intel® SSD 910 series
XEON PHI . Intel® SSD S3700 series Intel® Data (inteD)
INFINIBAND® Intel® SSD 710 series Center Manager DCM
Open Network Platforms Intel® Cache

_
)

Acceleration = —
. Software EE;) ‘ ::.-

Sources: Senver: 1DC's Quarterly Worldwide Server Tracker (Q4°12) ; Networking adapter market: Dell"'Oro Group Market Research.

Quarterly Ethernet Report Q3'12; Intelligent Storage: IDC Worldwide Quarterly Disk Storage System Tracker 2012 Q4 and Inte| estimate;
INTEL CONFIDENTIAL Software: devices (PCs, laptops, etc.): IDC's Quarterly Worldwide PC |, server, other trackers and astimated installed base




Intel in the Data Center

The Heart of a Next Generation Data Center
Intel® Xeon®: The data center’s primary building block

i

Powerful

XEON
Xeon E5-2600 RAM

_r;}nr?" __I'HEF_T mm EffICIent

CORE S CORE & uP to 4 channels S e C u re
DDR3 1600 Mhz

S memory
CORE 7

T Up to 8 cores e
I ' Up to 20 MB cache up to 66% reduction in total
ntegrated

PCI Express* cost of ownership!

lanes
per socket / Est. your server refresh savings
st ot O www.intel.com/go/xeonestimator

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, componants, software, operations and functions, Any change to any of those factors may cause the results to vary. You should consult other
infarmation and performance tests to assist you in fully evaluating your contemplated purchases, including the perfaormance of that product when combined with other products.

1, TOO reducion versis oldet genaration inisél peocesson Sea sida spaoker noles fof detaits Go o 10 lparn mons
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Intel in the Data Center

Intelligent Scale-out Storage Simplifies and Saves
Intel® Xeon® powers today’s compute intensive storage strategies?

- _' _ Reduce storage footprint by
Iﬁt;D up to 50% with storage refresh?

inside
Allecateds
inusaed /
B -__'___ i.
n Lee

XEON

Reduce storage device
capacity growth by 25% via
thin provisioning?!

Data Deduplication

et st e Chmmee
. . R — .
B =
e
ey ey ' Samm
e R ——
e il

Storage Virtualization Storage Tiering _ Intel® High Performance SSDs?

Improve storage efficiency
by up to 25% with data de-
duplication?

43

SATADrives

Increased Performance
Data Center Endurance

\h/e"’ New Safety Features

up to 2X TCO Savings*

|| D

v

@ Estimate your SSD TCO savings
Encryption Large scale analytics

. Sourced from IT@Intel White IHN . |r|5r L -:-n1ru:-r 2011
2. Inte! Xeon s the storage industry's processod of choice--Xeon E:r  [2011); Sourc ]nl_ arterly Storage Tracker Qu
||_

. Intei enterprise 5505, Inte|® !EI Sk shbb 5T ||1re

6 INTEL CONFIDENTIAL 4. 550 TCO ¢ genarated from SNIA® (Stor & Networking Indu

'I:u Solid-State Stol
read writes. 3.5% SAS 15K HDD |-H.1‘I'E'S- quF'-F'.!"‘ TCO model can be found




Big Data - A Foundation For Delivering Big Value

Intel® CAS with Intel® SSD Solution

Added as cache layer accelerates Big Data workloads

50X IOPS
—
e 3X TPC-C
20X TPC-H

e Performance near equal to replacing all hard drives
= with SSDs at significantly lower cost

INTEL CONFIDENTIAL




Intel in the Data Center

Simplify with Intel® 10GbE
The #1 selling Ethernet adapter?!

Fibre Channel

S | m pl |fy2 U n Ify Over Ethernet

; Up to

Unify your storage

10X 1GbE — 2X 10GbE and data networks
Server Connections Server Connections

>50% of IT shops have >2
storage networks’ Lower Total
27% have over five? Infrastructure costs?

Up to Up to

Better Together

Intel® Xeon® E5 2600
brings up to 3X more I/0
bandwidth vs. prior gen.®

Intel™ Ethernet X540
Server 10GbE Adapter

Unleash the full /O
capabilities of Xeon® E5

Reduction in Reduction in Reduction in Improved ; ; " "
Power perRack  Cablesand  Infra-structure  Bandwidth aith Intel® 10GHE Inteorated G and inte
Switch ports Costs per Server
Utilize Intel Advanced 1/0 Technologies: SR-IOV, VMDgq, and / Estimate your Intel® 10GbE ROI
Intelligent Data Path offioad architecture Intel(R) 10GbE ROI calculator

%Fm-‘ -rn‘! mﬂ.hm ur-nd i Pl‘ff';\"l"ﬂﬂCE lests mu(hnm b"':n qp\:rm..r‘d for peﬂv.'n'nun:e l;l'lh’ on Inlv:‘ gimgr e v 0y | Pw‘mm:e tigls, '.w:h s h‘l“‘ amarrk nind an-ﬂl'ﬂmi L] mmrreﬂ u:mg laecl‘l: compubat 1,,1.1nm,-. CompOndng r- soltwars onmlmm and
5 " and o 0 [ & CRIT GO 3 | pein] 1 ol o L H

INTEL CONFIDENTIAL 3 Storage Magas

By
5. Max, 1/0 RfW R l-‘: 2680 vs. Intel® Xeon® X5670, See backup slide "Xeon®
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Intel in the Data Center

Putting It All Together: Big Data Example

Get big answers with a balanced system

Nearly 50x increase in your ability to discover insights

TeraSort for 1TB sort
UPGRADE TO INTEL Mo progess e
XEON® PROCESSOR
E5-2600 V2 = Hadoop processing time
L_“.:_ <10 minutes with Complete Intel-based solution

0 i
5 /U UPGRADE =
reduction 1050 €2
UPGRADE

reduction TO 10GBE

Intel’ Xeon 5600

=

HDD 1GbE

3

eduction  DISTRBUTION

I 0 reduction
http: /fwww. intel.comfcontent/dam/www/public/us/en/documents/white-papers/1 0gbe-10gbase-t-hadoop-clusters-paper. pdf

Saltware arel workloads wsed in performancs fests may have been opimized for performance oy on Inlel micropeocessors. Performancs 1esfs. such as 5Y Smark and MobdeMask. gre massured using specific computer systems, components, saftware
operabions and funclons. Ay change 1o amy of those faciors may cause the resulls io vary, You should consult olher informason and performance bests 10 assist you m fully evaluating your contamplated purchases, including the performance of thal
product when combined with ather products

KL
| K

Source: Intel internal measurement using a standard Hadoop benchmark, TeraSort, on a clustar of 10 top bin Xeon 5600 based servers sort
1TB of data Westmere 3HDD + 1GbE = 250 minutes; Romiey 3HDD + 1GBE = 125 Minutes; Romley 4550 + 1GbE = 23 minutes; Romley

Y 4550 + 10GhE = 12 minutes: Romley 4550 + ﬂGbr + Intel Hadoop Distribution = 7 minutes
INTEL CONFIDENTIAL C:r':er names and brands mn_\r be |.|;ilr:'!-E:1=.- the property of others




Intel in the Data Center

Enterprise Data Center Modernization
Balance and scale considerations for today and tomorrow

2013
= 4 Intel® X E3 platfo
ntel® Xeon™ processor E3 platforms . . .
g Psffwer . Intel® Xeon® processor E5 platforms Increasing application performance,
erformance Intel® ¥eon™ processor E7 platforms il ; e
efficiency optimized Intel® Atom™(Server class) reliability, scale, serviceability
Intel® Xeon® Phi™
I—. Sturage Intel™ Xeon™ -based intelligent t storage SSDs for low Enhancing |ETQE
. Intel® SSD 910 series : istri
== Scalable converged Intel® SSD S3700 series latency and high scale distributed
storage servers+ Intel® SSD 710 series bardwidth d storage and
storage apps Intel® Cache Acceleration Software anawi neeas analmics
i!) g;ﬁ:ﬂ:-a';!e Intel® Ethernet Controllers Programmable
& Intel®™ Ethernet Adapters : : :
network equipment, Intel™ Ethernet Switch Silicon Unified networklng switch &
open interfaces Intel® True Scale Fabric management APIs

Security Intel® Trusted Execution Technology

Intel™ Virtualization Tech; Intel™ AES-NI
Automated controls, Tl Exprnesnin AbolTaites. Hardware-based data and

data protection, multi- McAfee ePO! ; McAfee MOVE-AV! i-tenan k i ri
tenant Data Center McAfee NS Series Appliances multi-tenant workload nteg ity
McAfee Cloud Identity Manager!

McAfee Application & Change Control

i'l| Orchestration Intel® Nade Manager DC efficiency and density tuning via deep
Automated density/ Intel* Datacenter Manager power and resource usage instrumentation
efficiency

c’xa NEGEFELED ;h an open pla
-A'I.f nagament for Dptimfzed Virtual Env runm&nts-nn Virus relieves thE uvarhead of traditional AV in virtualized and cluua/'_j
pnments withnut sacrificing se
@ Cloud Identity Manager provides user-to-cloud single sign on and strong authentication
ee Application & Change Control: ctively enables a known good state; enforces chan
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Intel in the Data Center

Secure Your Infrastructure at the Hardware Level
Intel® Technologies for server security

Isolate Enforce Encrypt
Iﬁﬁ%[{fﬁ& Intel® TXT Intel® AES-NI
. . : W i DElIVEI‘S bUiIt'in
Protects VM isolation and Establishes “trusted” status : :
provides a more secure foundation to control migration encryption acceleration

for better data
protection

platform launch based on security policy




Enhancing End to End Cloud Security

Extending Security Approaches for a Virtual Cloud World

Virtualized and Private Public Cloud
Cloud Data Center Data Center

Isolate, protect, control VMs

Intel® Virtualization Tech., Intel Trusted
Execution Tech., McAfee MOVE AV*

Provide visibility & reporting

Apply security policy at
multiple control points

[ =] [ = | — -] . == [ =] =-l,|=n
=] =—c]l=—-. Monitor workloads across cloud == ==
(= =] ) oy infrastructures —
McAfee ePQO, Intel TXT
NS > N -~

1 Integrating McAfee ePolicy Orchestrator (ePO) with Intel TXT requires custom Integration woark

12 *McAfee MOVE AV = McAfee Management of Optimized Virtualized Environments Anti-Virus
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ntel” Xeon” Processor

-5-2600 vZ Proc

Solve Real Problems, Deliver Real Results




At the Heart

of a Modern

Data Center

¢ . . . k d :
Operational Modernized ; WAl New Business

=

B Excellence : Services Delivery i  A3a Opportunities




[T Challenges

START)

-

-

@:@1}& Do more with less

@!‘L_f,ij Improve performance

Reduce operational costs

----------------------------------------------

Increase aqility

Offer agile peak capacity

Protect Intellectual
Property,

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Offer new services

Deliver deeper insights &
competitive advantage




Real Enhancements Where 1t Counts

Intel® Xeon® Processor E5-2600 vZ2 Product Family

IMPROVED _ﬁ- Faster Memory A integrated 10 (PCie 30)

. Virtualization features Q Security features

50% MORE %{____r.:_nreafTI']rEadE.

| Last-level cache
L




New 2S Pertormance World Records

Across a diverse set of benchmarks

Enterprise Computing
Virtualization
Energy Efficiency
Web*

Technical Computing

Database
2 28 2S 2S 2s 25 2s
S = — — — — ==

‘cisco. rjisu @D %’? IBM sgi

+¥ianid Racon 3§ 2aocksl sl




2S World Record Performance on
Intel® Xeon® Processor €5-2697 v2

et
i3]
)

1o 147 121

140 141 143 140
; I I I I

ES-Z690 SPECnt®_ SPECHp*_  Orade*  WMmark*  SPEC SPEC TPC-E*  SPEC SAP* SPEC SPEC SPEC SPEC SPEC SAP

14 e 1JE 33 137 138
i [P T i T

L1/

l2 InE

0B

06

04

02

5
&
&
3
5
%
:
a
%
S
£
8
g
2
m
g

Baseline  base pase E-Business 251  fp*rate_  |bb® int*_rate_ Server  mpiM*_ ompG*_ power*_ jbb wirt® SO
006 2006 Suite base 2005 base  Power+ base base 55 2013*  _sc2013  (2-Tier)
Payroll 2006 2006 2007 2012 2008+
BES-2680(BC 290Hz 135W) BES-2697 v (120 2.70Hz, 130W)
<E5-2660 v2 (10C, 2 2GHz, 95W) vs. E5-2660 (BC, 2.2GHz, 95W)
““World Record x86 2-sockel result

SPECviN_sc2013™ ES-2600 platform, 25668, score: 624 9@3TVMs, basaline sourcn IBM" Syelom x3650 M4, E5-26097 w2, 512G8, scom 947 963 Vs,
ISPECpower_ss|2008°; E5-2660 platform, 16GB, score 5,544, baselng source. Fujisu” PRIMERGY RX300 58, E5-2660 v2, 4868, score 8,097




Achievinc
Operationa

-xcellence

|_.\;:I..:| up elTIiCiency dl every level

Maximize software investments with latest Intel hardware

Fnhance infrastructure with o P timized networkin {



Unrelenting Focus on Power Efficiency

Active Power

Delivering up to 45%' power
efficiency improvements
through enhanced fine grain
power controls and 22nm 1ri-
gate process

Dynamic Power

Efficient Turbo that
intelligently adapts to peak
workloads conditions and
disengages when Memory
and I/O are the bottlenecks

|dle Power

Low leakage process
technology and power gating
technology contribute to Idle
Power of up 1o 23%? lower
than previous generation




Decrease Data Center Power Costs

.without Compromise

Operational Costs of a Typical Power Management at the
Large Cloud Service Provider Server, Rack & Data Center Level
Facilities OtherIT
5% b Intel® Xeon®

MNetworking

g%\ Greater Workload Consolidation. Up to

66% TCO reduction”

Intel® Node Manager

Up to 30% power reduction at similar
performance.! Up to 40% more servers
and performance per rack.?

Intel” Data Center Manager
Up to 30% power reduction at similar
performance,' Up to 40% more servers
and performance per rack<




Gain REAL Optimization

+ B@ Windows Server 2012

160
Deliver up to 15%' power
- reduction by upgrading to WS2012
z A0 from WS2008
- SNB w WS ‘08
: o D 000020 sl
el Hyper-V/ of fers uncompromised live
S 130 _ migration with |0 virtualization
E IVB w WS '08 improvernents
CL
© 20
o
[ (G HWw enhanced security with fast, low
S IVB w WS 12 overhead encryption (AFS-NI) and
the addition of high quality keys.
100

Performance (55/* OPS) of Approximately 1,000,000




Make a REAL Difference

1000
900
800
700
600
500
400
300

Average Latency (n milliseconds)

200
100

w Xeon 5500
m E5-2600 v2

Make Appts Required Meetings Send Mail

Xeon 5500 vs E5-2600 v2 with S3700 Series SSDs

+ [@BExchange

Support more users and enhance
productivity by reducing latency and
accelerating the completion of tasks
up to 5x in the same server foot print

Improve uptime and data protection
with advanced error recovery and Hw
enhanced security

Unleash performance with $S3700
SSDs that offer 50x throughput
compared to 15k HDDs




Scale REAL results

(inieD

et

Significant performance gains of
>25%'on a variety of DB related

benchmarks

Grow your infrastructure with your

business and get nearly linear scalability

of performance to workload demand

Enhanced data protection and compliance - .
with Intel® Advanced Encryption Standard

New Instructions (AES-NI) m Servers = Premium/hr

3 X the servers delivers . 3 X throughput when scaling SQL Server on E52




Modernizec
Service

BISIVIEY,

Provision efficiently to support peak capacity

Leadership performance for virtualized data center

Cultivate trust DV/ ';;il“_*-[;:- :f)'-.f'i|"|lfj d Secure private cloud




Private C
with Ag
& \elocr

As markets move more quickly, the ability to
respond rapidly to customer demands and
unexpected opportunities is critical to

business success

“ intel's Xeon based private cloud
enables us to deliver 80% of new
servers in less than 3 hours
and most within 45 minutes. in
contrast just 2 years ago, Server
provisioning in the traditional I'l

environment typically took as long
as 90 days.”
Intel

APPLICATION PROVISIONING

ST P, D sy B Ol s EI properry of Gk,
B

Mader




104

uce REAL

= Automating the Enterprise
INRESS - :

; Continue performance improvements for
Q -t |-|:h virtualized environments of up to 50%
eS J S W providing headroom needed to support even
transcoding with vCloud Hybrid Services
Vﬂ'lwa re vSphere 5.1

Virtualize your most complex workloads
with large virtual machines that scale up to 48

lop Reasons to Virtualize business critical . < e
: virtual CPUs and ~./7 1B of vVRAM per VM

dpplications®

Dynamic scalability and rapid provisioning =
Enable availability without cost, complexity ' Reduce network complexity by unifiying
Optimize business continuity (FCoE and ISCSI) and virtualizing networking

ALto disaster recover . 0 : 2
SR with Intel® 10GbE Converged Network Adapters
Utilize cloning for faster time to service

B o ot : : and optimized Vmware® vSphere
Consolidation for lower TCO

} vt kdoects Lsed i periomance 1815 miay Have | Tt T perfonmance ondy on
pecific computer Systams components software. opaations and functions. Any dhande

ther ntommation and peronmance eSS 1o ass




Establish a Foundation

for More Secure Computing

Enabling Security & Compliance Solutions N\
Driving industry standards |

Enabling Trusted Compute Pools l-

..................................................................................................................................................................

ENCRYPT

Intel® AES-NI Intel” distribution
Intel® Secure Key E Apache Hadoop*
Delivers built-in : Hardware-enhanced
encryption acceleration analytics platform to
for better data protection : achieve insights faster

ISOLATE : ENFORCE

Intel® Virtualization (VT) :

Intel® Trusted Execution Technology (TXT) Intel® TX1

. Protects VM isolation Establishes "trusted" status
. and provides a more foundation for security policy-

WY secure platform launch based workload control

—i
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Accelerate results with scale-out storage




Scale-out Storage SImplifies & Saves

Intel® Xeon® powers today's compute-intensive storage strategies

Better ng ether | Reduce storage footprint by >50% with storage refresh
e $ 3 Reduce storage device capacity growth by 25% via thin provisioning
\-./” i Improve storage efficiency by up to 25% with data de-duplication

(inteD

ENCRYPTION

i Increased performance
g g B i Data center endurance
= o [ - :

THIN STORAGE

New safety features — A g TIIN
=== Flash/S5Ds

Up to 2X TCO savings* —




BIg Data

Discover Business Insights - Faster

. — i 4 3 : [ \ e
vAIpHO ) j ‘}/ﬂj aster onik=I¥1earns

ZUpito 37 %" fasteron Sort

Upgrading to ’
10 GbE
Networking

vUpto 370" fasteron Hive Join

Yesterday's Baseline Today's Baseline

Intel* Xeon® E5-2600 Intel ¥Xeun * E5-2600v2
product family  product famil

1 GbE Networking 1GbE Ne ing

HDD HDD

HiBench Benchmark

Workload Pattern Rationale

K-means CPU Large-scale machine learning s
Iteration intensive one of the most significant uses of
Hadoop
Sort /o Sorting program has been
intensive pervasively accepted as an
impartant performance indicator of "Oiher names and brands may be dammed as he property of olhers
MapReduce

1. E5-2670 platfomn, 4GB memory, 12x2T HDD, 1GBE, 8-node duster, Ubuntu11.04, Java SE build 1.6.0_30-b12, 1DH-1.0.3 7600
T Perormance/noda (MEB/s): K-means 12 42, Sord 762, Hive Join 833 Source; Inted TREZNDT as of Aug 2013, E5-2680 v2 platform, B4GE

Hiva Joky E:;hIgFu E::nﬂet:f::;tiﬁi:;:mtf;: of mamory, 8x1T HOD, 10GBE, 4-node duster, Ubuntu11.04, Java SE build 1.6.0_30-b12, IDH-1 0.3 7800

intansive Hadoop Perormanceinoda (MBs). K-maans 16.28, Sor 1048 Hive Join 13659 Source: Intel TRE3007 as ol Aug 2013




Real-Time Analytics using Hadoop™

mES-2670 W E5-2680ve
(8C, 260CHz, 115W) (10C, 28GHz, 115W)

s . =N A : ==, S =n
e CPUINtensive [/Olntensive Balanced

14

1.2

08 Up
06 Y0

04

0.2

Relative Performance vs. Previous Xeon generation

K-means Iteration Sort Hive Join
(w/ compression) (w/ compression) (w/ compression)

Soltware and workiogds used m parfomance lests may have been oplimized for pedomance anly on Intel micraprocessors. Performance 1esls, such as SYSmark and MobileMark, are measisred
using speciic compuler syslems, companents, soltware, operalions and lunckons. Any change o any of (hoss faciors may causa the resulls to vary. You should consull other informaton and
peformance tests fo assist you o ully evaluating your contemplaled purchasas, induding the pedormance o that product when combened with ofher products. For more infermation go to

| *Diher namas and brands may be clamed as the property of others
E5-2670 plattorm. 64GE memory, 12x2T HDD, 1GBE, 8-node duster, Ubunbu®1 04, Java SE build 1.6.0_30-b12 IDH-1 0.3 7600, Pedormanceinode (MBfs): K-means 12 42, Sort 76 2, Hive Jain
B3.3. Source. Intel TRAB0OT as of Aug 2013. E5-2680 v2 platform, 4GB memary, 8x1T HDD, 10GBE, 4-node custer, Ubuntu11.04, Java SE build 1.6.0_30-b12, IDH-1.0.3. 7600
Peromance/node (MB/s); K-means 16.28. Sort 104.8, Hive Join 13659 Source’ Infed TREE007 as of Aug 2013



At the Heart

oT a Modern
Data Center

=

Intel” Xeon" E5-2600 v2 product family [

Operational Modernized
"'i Excellence Services Delivery
Power efficiency to significantly Security and virtualization features
drive down operational expenses ~ §  thatyouneed to modernize your

and increase compute density. :  DataCenter on a foundation of trust

Wil Drareds imany [e i) 5 e ponpes 1y of Glhers

.'I"' I el "
% New Business
| ¥ ~L~ Opportunities

The horsepower and optimizations
to successfully launch new services
like real time data analytics







Legal Disclaimers

INFORMATION IN THIS DOCUMENT 1S 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 HTNESS FOR A
PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS OTHERWISE AGREED IN WRITING BY INTEL, THE INTEL PRODUCTS ARE NOT DESIGNED NOR INTENDED FOR ANY APPLICATION IN
WHICH THE FAILURE OF THE INTEL PRODUCT COULD CREATE A SITUATION WHERE PERSONAL INJURY OR DEATH MAY OCCUR.

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,

Intel product plans in this presentation do not constitute Intel plan of record product roadmaps. Please contact your Intel representative to obtain
Intel's current plan of record product roadmaps.

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.

This document contains information on products in the design phase of development.

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

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order,
Copyright ® 2013, Intel Corporation. All rights reserved,

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



Legal Disclaimers Contmued

Intel processor numbers are not a measure of performance. Processor numbers differentiate features within each processor family, not across different
processor families, (o te: http//wwiwintelcom/products/processor numbes

Intel® HT Technology available on select Intel® processors. Requires an Intel® HT Technology-enabled system. Consult your system manufacturer.
Performance will vary depending on the specific hardware and software used. For more information including detalls on which processors support HT
Technology, visit http/wwwintelcom/into/hyperthreading.

Intel* Virtualization Technology requires a computer system with an enabled Intel® processor, BIOS, 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 DTt /wewiw ntel com/gaidrtiualization

No computer system can provide absolute security under all conditions, Intel® Trusted Execution Technology (Intel® TXT) requires a computer system
with Intel* Virtualization Technalogy, an Intel TXT-enabled processor, chipset, BIOS, Authenticated Code Modules and an Intel TXT-compatible
measured launr:hed Enwmnment {MLE] Intel TXT also requires the system to contain a TPM v1 5. For more information, visit
[t Lintal e I.-a.h".-':!:l_ eacyrihy

REquIrES a system with Intel* Turbo Boost Technology. Intel Turbo Boost Technology and Intel Turbo Boost Technology 2.0 are only avallable on select
Intel® processors. Consult your PC manufacturer. Performance varies depending on hardware, software, and system confiquration. For more
information, visit bt /wwwlintelcom/ao/tutho

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
SEEILIE‘i"IEE AES-NIis available on select Intel' pmcESSDrS For aualfal:llhly, consult yuuf reseller ar 51.r5tem manufacturer. For more information,

see htindfsottwareineliom/en-Ladartic les/intel-advanced-encryptinn-standard-instructions-oes-ni/

Intel, Intel Xeon, the Intel Xeon logo and the Intel logo 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



Legal Dlscla|mers Performance

Performance tests and ratings are measured Using specific computer systems andfor components and reflect the approximate performance of Intel products as
measured by those tests. Any difference in system hardware or software design or canfiguration may affect actual performance. Buyers should consult other
sources of information to evaluate the pE:funﬂanEE of syaterns Elr :cm:lments they are cunsld&rlng uurthasmg For more information on performance tests and on
the performance of Intel products, Co to: http/Awww intel camdperformancefesourcesienchman. mitationshitm

Relative performance is calculated by assigning a baseline value of 1.0 1o one benchmark result, and then dividing the actual benchmark result for the baseling 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, SPECTp, SPECrate. SPECpawer, SPEC)AppServer, SPECIEnterprise, SPECibb, SPECompM, SPECompl, and SPEC MPI are trademarks of the Standard
Performance Evaluation Carporation, See nitpswwns spec on for more Information.

SAP and SAP NetWeaver are the registered trademarks of SAP AG in Germany and in several other countries See Dt v sapcomdbenchmatk for more information

Results have been estimated based on intemal Intel analysis and are provided for informational purposes only. Any difference in system hardware or software design or
configuration may affect actual performance.

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and
MoblleMark, are measured using specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the
results tovary. You should consult other information and performance tests to assist vou in fully evaluating your contemplated purchases, including the
performance of that product when combined with other products.
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Optimization 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 SSE3 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.

MNotice revision #2017 10804




