


Legal Disclaimers

Ferformance 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 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, wisit
httpffeeene intel comfperformancefresources/limits htm or call (U5} 1-800-625-86586 or 1-916-356-3104.

Felative 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, SPECInt2006, SPECHR2006, SFEC|ED, SPECYWebh are trademarks of the Standard Performance Evaluation Corporation. See http/ffwww spec org for more information. TRC-
C, TPC-H, TPC-E are trademarks of the Transaction Processing Council. See http/fwww tpc.org for more information.

Intel® Yirtualization Technology requires a computer system with an enabled Intel® processor, BIOS, virtual machine monitor (VMM and, for some uses, certain platform software
enabled for it. Functionality, performance or other benefits will vary depending on hardware and software configurations and may require a BIOS update. Software applications may
not be compatible with all operating systems. Please check with your application vendor.

Hyper-Threading Technology reduires a computer system with a processor supporting HT Technology and an HT Technology-enabled chipset, BEIOS and operating system.
Ferformance will vary depending on the specific hardware and software you use. For more information including details on which processors support HT Technology, see

Intel® Turbo Boost Technology requires a Flatform 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: e intel comftechnaology/turboboost.”

.r:'ﬁytré:-l-'tir@c;éslﬁcjr numbers are not a measure of performance. Processor numbers differentiate features within each processor series, not across different processor sequences. See
ht_t,p;:-fﬁﬁimﬁs{'i__'nfeL:_;:j‘i:nmﬁpmdut_:.tafpmc_e55_0r_n_umber for details. Intel products are not intended for use in medical, life saving, life sustaining, critical control or safety systems, or in
‘nuclear facility applications. All dates and products specified are for planning purposes only and are subject to change without notice

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

= Al comparisons based on published/submitt ed/approved results as of March 30, 2009
« 5PECint_rate_base/006:

= Baseline Intel® Xeon® processor X5470 based platform details: Fujitsu Siemens PRIMERGY* RXZ200 54 server platform with two Intel Xeon processors X5470 3.330Hz, 12MB L2 cache, 1333MHz F5E,
1608 memory (Bx20EB DDRZ PC2-5300F, 2 rank, CAS 5-5-5, with ECC), SUSE Linux Enterprise Server 10 3P2 xB6_64 Kernel 2.6,16.60-0.21-smp*, Intel C++ Eompiler for Linux32* and LinuxG4* version
11.0 build 20080730, Referenced as published at 140, For more information see

o |ntel® Xeon® processor x5570 based platform details: Fujitsu PRIMERGY* TX300 35 server platform with two Intel Xeon processors X55/70 2930Hz, 8MB L3 cache, 6A0T/s OFI, 48 GB memory (6x8 LB
PC3-10600R, £ rank, CLS-9-9, ECCY, SUSE Linux Enterprise server 10 3P2 x86_64 Kernel 2.6.16.60-0.21-smp, Intel C++ Compiler for Linux32 and LinuxG4 wersion 11.0 build 200101731, Submitted to
for review at 240 as of March 30, 2008,

s SPECTp_rate baseZ006

= Haseline Intel® Xeon® processor X548¢ based platform details: Hewlett-Fackard Proliant DL1 60 G5p server platform® with two Intel Xeon processors x5487 3.200Hz, 12MB L2 cache, 1 600OMHz F5B,
1608 memory (Bx208 800MHz CLS FB-DIMM), 64-Bit sUSE Linux Enterprise server 10 aF1, Intel C++ Compiler for Linux32 and LinuxG4 version 10,1 build 20080730, Referenced as published at 86.4.
For more information see

s |ntel® Xeon® processor X557 0 based platform details: Fujitsu PRIMERCY* TX200 55 server platform with two Eluad Core Intel Xeon processors X5570 2.930Hz, 8BMB L3 cache, 640T/s QP 24 GB
memory (6x4 GB PC3-10600R, 2 rank, CLS-9-5, ECC), SUSE Linux Enterprise server 10 5P x86_64 Kernel 2.6.16.60-0.21-smp, Intel C++ Compiler for Linux32 and Linux&4 version 11.0 build
200101317, submitted to for review at 194 as of March 30, 2008,

» |ntel® Xeon® processor X557 0 based platform details: Cisco B-200 M1 server platform with two Quad-Core Intel Xeon processors X5570 2.930Hz, BMB L3 cache, 6. 4GT/s QFI, 24 GB memaory (6x4 GB
PC3-10600R, 2 rank, CL9-9-9, ECCY, 3USE Linux Enterprise server 11_RC4A xB6_64 2.6.27.1 5-2-default, Intel C++ Compiler for Linux32 and LinuxG4 version 11.0 build 200101 31, Result measured at
194 zs of March 30, 20089,

s  SAP-5D 2-Tier

« Baseline Intel® Xeon® processor X5470 based platform details: HP Proliant BLAGOC server platform® with two Intel Xeon processors X54 /0 3.330Hz, 12MB L2 cache, 1333MHz F5B, 3208 memory,
Microsoft Windows server 2003 Enterprise Edition, Microsoft SOL Server 2005, SAF ECC Release 6.0, Referenced as published at 2,518 50 users. Certification number 2008048,

= [ntel® Xeon® processor 25570 based platform details: IBM System x3650 M server with two lntel Xeon processors X5570, 2,.930Hz BMB L3 cache, 6.40F1, 480E memory, Microsoft Wind cws Server
2003 Enterprise Edition, DB 9.5, AP ECC Release 5.0 (2005), Referenced as published at 5,100 3D users. Certification number 2008079,
« TPC-C

» Baseline nte® Xeon® processor X5460 based platform details: HP ProLiant ML370 G5 platform with Intel Xeon processor X5460 3.1 60Hz (2 processors f 8 cores / B threads), 2x6MB L2 cache, 1333
MHz system bus, 5408 memory, Microscft 301 Server 2005 x64 Enterprise Edition 5P, Microsoft Windows Server 20035 Enterprise x64 Ent. R, Referenced as published at 275,145 tpmC and
S1.44/1pmC: availability date January 7, 2008, For more information see

s |ntel® Xeon® processor x5570 based platform details: HF Proliant DL370 G&* platform with two Intel Xeon processors X5570 2.930Hz2 (2 processors / 8 cores / 16 threads), BMB L3 cache, GAGT/S
(PI, 144 GB memory {18x8 GB DDR3). Uracle 1 1g database* with Oracle Enterprise Linux 05* Result submitted to as of March 30, 2008,
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Benchmark configuration details

s Al comparisons based on published/submitt ed/approved results as of March 30, 2009
« TPC-E

s Baseline Intel® Xeon® processor X5460 based platform details: Fujitsu-siemens PRIMERGY TX300 54 server platform® with Intel Xeon processor X5460 3.160Hz (2 processors / 8 cores / 8 threads),
2x6MEB L cache, 1333 MHz system bus, G40E memory, Microsoft a0l Server 200 x64 Enterprise Edition®, Microsoft Windows server 2008 Enterpnse x04* Referenced as published at 31 745 tpsk
and 5523 45¢tpsE; availability date August 30, 2008, For more infarmation see

= [ntel® Xeon® processor #5570 based platform details: Fujitsu-Siemens PRIMERGY RX300 55 server platform®* with two Intel Xeon processors KSS?D 2.930Hz (2 processors / 8 cores /16 threads), BMB
L3 cache, 6 AGT/S OFI, 96 GB memory (1£x8 0B DDR3-1066), Microsoft SOL Server 2008 x64 Enterprise Edition, Microsoft Windcws server 2008 Enterprise x64. Result submitted to at
B00tpsE and $343.91/tpsE as of March 30, 2009, Availability date April 1, 2008,

» 5SPECjbb2005

+ Baseline Intel® Xeon® processor X5470 based platform details: Fujitsu Siemens PRIMERGY RX200 54 server platform® with two Intel Xeon processors 5470 3.330H2, 12MB L2 cache 1 333MHz FSB,
166E memory, Microsoft Windows server 2008 Enterprise x64 Edition®, Oracle |[Rockit 6 P28.0.0 {build P£28.0.0-8-105238-1.6.0_05-200501 30-1408-windows-x86_&4) 4 |WM instances. Referenced
as published at 368,034 BOPS, For more information see

s [ntel® Xeon® processor 25570 based platform details: IBM Bladecenter Ha2e server platform® with two Intel Xeon processors X5570 2.930Hz, BMB L3 cache, 6AGT/s QPI, 24 GB memory (6x4 0B DDR-
1333MH2), Microsoft Windows server 2008 Enterprise x&4 Edition, IBM |9 24 |RE 1.6.0 (build pwabde0sr5-20090523_04(sR5)) run with 4 [WM instances. Result measured at 604417 BOPS - March
30, 2009,

» SPECweb 2005

= Baseline Intel® Xeon® processor X5460 based platform details: HF Proliant DL380 G5 server platform with two Intel Xeon processors X5460 3,.160Hz, 12MEB L2 cache, 3206 memory (Bx40 667/MHz
ECC DDRZ FB-DIMM), RedHat Enterprise Linux 5 (£.6.18-53.el5), Rock Web Server v1.4.6 x86_64. Referenced as published at 259591, For more information see

o [ntel® xeon® processor x5570 based platform details: HP Proliant DL380 G& platf orm® with two Intel Xeon processors X5570 2.930Hz, 8MB L3 cache, 6AGT/s OFI1, 144 GB memory (18x8 GB DDR3),
Red Hat Enterprise Linux 5.2 Rock Web Server w1 4.7 (x86_64). Result submitted to for review at 71,045 as of March 30, 2009,

* [Fluent:

+« Haseline Intel® Xeon® processor X548¢2 based platform details: supermicr o X/DB8+* server platform with two Intel® Xeon® processors X5482 3.200Hz, 12MB L2 cache, 1600MHz F5B, 1608 memaory
(Bx208 800MHz DDRZ FB-DIMM), 64-bit RedHat Enterprise Linux 5.3* FPerformance measured using Fluent Yersion 12.0 Beta, (Mersion 12.0.13)* Six individual benchmarks are shown as a measure of
single node performance. *Owverall® performance is the geometric mean of the six individual benchmarks.

« [ntel® Xeon® processor 25570 based platform details: S0 Altix [CE B2 00EX* server platform with two Intel Xeon processors X5570 2.930Hz, 8BMB L3 cache, QP 64 MT/sec, 2408 memory (12x208
1066MHz DDRE3), B4-bit Suse Linux Enterprise server® 10 sF2 with ProPack 65F2*, Performance measured using Fluent Yersion 12,0 Beta, (Mersion 12.0.9) Six individual benchmarks are shown as 3
measure of single node performance, "Overall® performance is the geometric mean of the six individual benchmarks.




Benchmark configuration details

s Al comparisons based on published/submitt ed/approved results as of March 30, 2009
s  SPECompM2001

s Baseline Intel® Xeon® processor E54 72 based platform details: supermicro XZDB8+ server platform® with two Intel Xeon processors E5A72 3.00Hz, 12MB L2 cache, 1600MHz F5B, 3208 memaory
(Bx40E 800MHz DDRZ FB-DIMM), SLISE LINLEX 10,1* (X86-64) (Linux £.6.16.13-4-smp). Binaries built with Intel Compiler 10.1. Referenced as published at 17187, (SPECompMbase2001), For more
information see

+ [ntel® Xeon® processor #5570 based platform details: Cisco B-200 M1 server platform® with two Intel Xeon processors X5570 2930Hz, BMB L3 cache, 64AGT/s OPI, 24 GB memory (6x4 GB DDR3-
1333MH2), Red Hat EL 5.3, Linux kerneal 2.6.18-128.el5 SMF x86_64, Binaries built with Inte® C/C++ Compiler 11.0 for Linux, Result submitted to for review at 435893

(SPECompMbase2001) as of March 30, 2009,
»  SPECpower ssj2008

= Baseline Intel® Xeon® processor L5430 based platform details: Powerleader PR2Z51 0D server platf orm® with two Intel Xeon processors L5430 2,.330Hz, 12MB L2 cache, 1333MHz FaB, 80B memaory,
Oracle |Rockit* (build P2 7.5.0-5_o_CR371811_CR374256-100684-1.6.0_03-20080702-1651 -windows-x86_54, compiled mode), Published at 1135 ssj_opsfwatt. For more information see;

s [ntel® xeon® processor x5570 based platform details: Werari systems, Inc. YB1 305 server platform® with two Intel Xeon processor X5570, 2930Hz, 8 OB (4 x 2), Microsoft Windows Server 2008
Enterprise® service Pack 2 05, Oracle WM (build P28.0.0-14-111048-1.6.0_05-20090303-1 1 04-windows-x86_ 64, (compiled mode) result of 15943 provided by Verari as of 3/30/20089,

»  SPECjAppServer2004

» Baseline Intel® Xeon® processor X5460 based platform details: HP Proliant BLAGOC G1 server platform with two Intel Xeon processors X5460 3.160Hz2, 12MB L2 cache, 1608 memory (8x20 66 /MHz
ECC DDRZ FB-DIMM), Cracle Application Server 100 Release 10,1.3.3 - |ava Edition, BEA |Rockit(R) 6.0 DK (R27.3.0-106) (Linux x86 32bit), Uracle Database Enterprise Edition Release 11.1.06.
Referenced as published at 2056, For more information see

= [ntel® Xeon® processor 25570 based platform details: Dell FowerEdge RE10 server platform® with two Intel Xeon processors A5570 £.930Hz, BMB L3 cache, E4GTI5 0PI, 24 GB memory {1 £x2 0B
DDR 3), Oracle Webl ogic Server Standard Edition Release 10.3, Oracle |[Rockit(R) 5.0 |DK (R27.6.0-50) (Linux xB& 3£bit), Oracle Database Enterprise Edition Release 11.1.0.7, Result submitted to
for review at 3975 as of March 30, 2008,

«  YMmark:

s Haseline Intel® Xeon® processor X5470 based platform details: HP Proliant® ML370 G5 server platform with two Intel Xeon processors X54 70 3.330Hz, 2x6MB L2 cache, 1 333MHz FSB, 4808 memory,
VYMware ExX V3.5, Update 3 Published at 8.1 5@7 tiles, For more information see

+ |ntel® Xeon® processor X557 0 based platform details; Dell PowerEdge* R 710 server platform with two Intel Xeon processors X5570 2.930Hz, 8BMB L3 cache H.A40T#s 0PI, 96 GB memory {1 2x8 GB
DDR3-1066MHz), WMware E5X beta build 150817, Submitted to YWMware for review at 23.55@1 6 tiles.
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Xeon 5500 Refresh Slides (System Configurations)

* 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, visit Intel

 Single Core to Xeon 5500 Refresh Configuration Details

* Source: Intel internal measurements 2005 - 2008 comparing 25 Xeon 3.8GHz (Irwindale), 8x1GB
DIMMs, 1 HDD, 382W power under load to 25 Xeon X55/0 (Nehalem 2.93GHz), 6x2GB DIMMs, 1 HDD,

315W power under load.

e Dual Core Xeon 5100 to Xeon 5500 Refresh Configuration Details

e Source: Intel internal measurements 2005 - 2008 comparing 25 Xeon 5160 (Woodcrest 3.0GHz),
8x2GB DIMMs, 1 HDD, 354W power under load to 25 Xeon X55/0 (Nehalem 2.93GHz), 6x2GB DIMMs,

1 HDD, 315W power under load.
IDF2009 e
*_.1‘._.:-.;:5.;_.-__. MBS ‘ lnte'l




Single Core Energy Efficient Refresh Calculation
Detalls

2005 2009 Delta / Notes
Product Intel® Xeon® 3.8GHz with 2M cache Intel® Xeon® X5570 (2.93GHz)
Performance 1 8.7x increase Intel internal SPECibb2005* measurements as of Feb
per Server 2009
Server Power 228W idle / 382W active 174w idle / 21 2W active Server idle for 16 hours per day and active for 8 hours
Idle / Active Power per day
# Servers needed 184 29 ~ 9.1 server consolidation
# Racks needed 9 racks 1 rack 9:1 Rack Consolidation
annual Server lkWhr 451,474 42,515 90% Iower e“ergy costs
Total &nnual Energy Costs £90,294 £3,502 £381,792 electricity costs per year, Assumes $0.10/kwhr and 2x
cooling facktor
Cperating System Licensing £165,600 £18,200 £146,700 less per year
Costs Sssumes a FHEL 1yr license at £900

Source www dell.com as of 12716708

Cost of new HwW nfa £147,000 Assume $6,900 per server

Payback Period of 8 months
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Single Core Performance Refresh Calculation Detalls

2005 2009 Delta / Notes
Product Intel Xeon single core (3.8Ghz Intel Xeon 5500 series

w/ 2M cache) (2.93GHz)
Performance 50,970 bops 447,000 bops bops = business operations per second
per Server SPECjbb2005* SPEC jbb2005*
Power Consumption 382W active 315W active Server active 24hr per day (assuming HPC application)
per Server

Data Center Capability = 1 MW
DC Cooling Factor 1.6 PUE 1.6 PUE Same Design
FLE: = Power llsage Effectivensss.

# of Servers 1,637 1,637

Data Center Performance

83,437,890 bops

731,739,000 bops

Data Center
Power

1,000 KW

825 kW

IDF2009
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Same Footprint

Up to 8.8x Performance
Increase

Estimated 18% Lower
Power

# of Servers * Sur Power * FUE




For 50% Lower Platform Idle Power

Configuration details for 50% lower idle power: Intel internal measurements of 221V at idle
with Supermicro 2xE5450 (3.0GHz 80W) processors, 8x2GB 667 MHz FBDIMMs, 1x700vV
PSU, 1x320GB SATA hard drive vs. 111V at idle with Supermicro software development
platform with 2xE5540 (2.53GHz Nehalem 80VV) processors, 6x2GB DDR3-1066 RDIMMs,
1x800WW PSU, 1x150GB 10k SATA hard drive. Both systems were running VWindows 2008
with USB suspend select enabled and maximum power savings mode for PCle link state
power management. Measurements as of Feb 2009,

For Virtualization Performance

«Up to 2.10x Virtualization performance compared to Xeon 5400 series claim supported by performance results on VMmark®*
benchmark. Xeon X5470 data based on published results. Xeon X5570 Intel internal measurement. (Feb 2009)
«Configuration details: - VMmark benchmark

«Baseline Quad-Core Intel® Xeon® processor X5470 based platform details: HP Proliant ML370 G5 server platform with two
Quad-Core Intel Xeon processors X5470 3.33GHz, 2x6MB L2 cache, 1333MHz FSB, 48GB memory, VMware ESX V3.5.
Update 3 Published at 9.15@7 tiles.

*New platform: Intel preproduction server platform with two Quad-Core Intel® Xeon® processor X5570, 2.93 GHz, 8MB L3
cache, 6.4QPI|, 72GB memory (18x4GB DDR3-800), VMware ESX Build 140815. Performance measured at 19.51@ 13 tiles
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