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Quad -Core AMD OpteronE Pr o AMBPe&lo

Smarter Choice

More than just four cores
Significant CPU Core Enhancements
Significant Cache Enhancements

World -class performance
Native Quad -Core
I For faster data sharing between cores
AMD VirtualizationE e

i Nested paging acceleration for virtual
environments

HyperTransport™ technology

Reducing total cost of ownership 1
6,’- links provide up to 24 GB/s peak

Performance/Watt leadership bandwidth per pracessor.
i Consistent 95W thermal design point Wbt

i Low power 68W solutions

Designed for upgradeability

T Socket F compatibility T BIOS upgrade
i Leverage existing platform infrastructure
Common Core Architecture

T One core technology top  -to-bottom

I Top-to-bottom platform feature consistency

Quad-Core
AMD Opteron™
Processor Design for Socket F (1207)

Q1 2007



AMD Quad
A CI

Comprehensive

Upgrades
for SSE128

oOser

- Core Processor Architecture

L ook

at

OBar cel

Can quadruple
floating -point
capabilities

New Highly Efficient
Cache Structure with
Shared L3 Cache

Balance of dedicated

and shared cache for
optimum quad -core
performance

CPU Core

Enhancements

To benefit applications by
improving overall efficiency
and performance of cores

AMD{T
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onabo

Virtualization
Enhancements

New fANested P
feature designed for

near native performance

on virtualization

applications

la gi

Advanced Power
Management

Provides granular
power management
resulting in improved
power efficiency

DRAM Controller

Enhancements

To improve overall
memory performance

with native
quad -core processing

Q1 2007



OBar C_el onac_) e Not Just Fﬂﬂlﬁﬂc
Comprehensive 128 -Dbit SSE Upgrades Smarter Choioe

64 - bit Intel AMD
Platforms Clovertown Barcelona

Goal: Balanced SSE Execution 1x
Instruction Fetch Bandwidth 1x
Data Cache Bandwidth 1x
L2 Cache / North -Bridge Bandwidth 1x

A Barcelona doubles | nstruction and Data pipelines |é

AHelps keep 128 -bit SSE pipeline full for optimum performance
A Dedicated 36 -entry floating -point scheduler can reduce application latency

Alntel 32 -entry scheduler shared between floating -point and integer operations
A Incredible performance boost, per core , on target applications!

! Q1 2007



Not Just Four Cores

A Quad-Cor e

AMD Opterontk

~

processor 1S

a

AMD{T

Smarter Choice

signi fican

A Quad -Core Xeon - simply new packaging of old processors, no processing enhancements

A Upcoming Quad -Core AMD Opteron processors are designed for more processing

capability in a native quad core design

Feature

SSE Execution
Width

Xeon 5100

128

Xeon 5300

128

Dual -Core

AMD Opteron
Processor

64

Quad -Core
AMD Opteron
Processor

128 + SSE Ops

Instruction 16 bytes/cycle 16 bytes/cycle 16 bytes/cycle 32 bytes/cycle +
Fetch unaligned Ld Ops
Bandwidth

Data Cache 1 x 128bit 1 x 128bit 2 X 64bit 2 x 128bit
Load Bandwidth load/cycle load/cycle loads/cycle loads/cycle

L2/NB
Bandwidth

256 bits / cycle?

256 bits / cycle?

64 bits / cycle

128 bits/cycle

FP Scheduler

32 uops, shared

32 uops, shared

36 dedicated x64

36 dedicated x

Depth with Int with Int bit ops 128 -bit ops

Power 23-50% higher Same power/
than dual core thermal range

Cores 2 4 2 4

Q1 2007




Multi - Core Scalability:
AMD Direct Connect Architecture

Socket F (1207)

Core 1l Core 2

L2 L2

System Request Queue

Crossbar

Hyper Memory
Transport & Controller

GRS Total 16.66B/s Total ’

42% 23%
Utilization Utilization

AMD{T

Smarter Choice

Socket F (1207)

Core 1l Core 2 Core 3 Core 4

L2 L2 L2 L2
L3

System Request Queue

Crossbar

Hyper Memory
Transport e Controller

24G B/s Total 10.6GB/s Total

58% 25%
Utilization Utilization

For Maximum Quad

System Bandwidth to Spare:
- Core Performance

! Q1 2007



Native Quad - Core Benefit: AMDZ1
Faster Data Shanng Smarter Choice

Situati on: Core 1 needs data in Core 3 cac|he

Natve Qquad -Cor e AMD Opte Quad -Core Clovertown

Corel Core?2 Core 3 Core 4

100011

Corel Core?2 Core3 Core4

100011

L2 L2

Front -Side Bus Front -Side Bus

System Request Queue

Crossbar

Hyper Transport e  Memory Controller Memory Controller

Northbridge
1. Core 1 probes Core 3 cache data | 1. Core 1 sends a request to the memory
Is copied directly back to Core 1 controller, which probes Core 3 cache

2.  Core 3 sends data back to the memory
controller, which forwards it to Core 1

This happens at processor frequency This happens at front - side bus frequency

Result: Improved
Quad -Core Performance

n Q1 2007

Result: Reduced
Quad -Core Performance
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AMD OpteronE Processor PAMDGY

. Smarter Choice
2 -way server performance expectations

V///////

Intel
= W/
»7///[# |

Performance

2003 i Jun 2006 : Jun06 i i Aug06 i iFeb07 -i Mid 2007 ...

{ Aug 06 ' Feb2007 iMido7 i
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Translating benchmarks to usage AMD{T
mOdels Smarter Choice

—

1P 2P 4P 8P+
SMB Servers L OLTP
: Application
Workloads Web serving Serving ERP
File/Print Mail / Consolidation
Clustered Messaging
Proxy/Caching HPC : Database
Virtualization CRM
Decision
Front End Departmental SMP HPC Support
Servers Business

Analysis/Intelligence

—

Benchmarks SPECweh2005 _ SAP=SD
SPECjhb2005
SPECcpu2000
TPC-C
HPC MMES TPC-H
benchmarks Virtualization

Do not equate one benchmark to many workloads!

Yl 012007




Introducing SPECcpu2006

AMD Opteron™ Processor with Direct Connect Architecture

Performance DualiCore

2P Servers
SPECfp®_rate2006 Peak Scores

AMD Opteron™ Processor
Model 2220 SE

Xeon 5160

0 12.25 245 36.75 49

SPEC and the benchmark name SPECp_rate2006 are registered trademarks of the Standard
Pedormance Evaluation Corporation. SPEC results stated above reflect results published on
www.spec.org as of March 22, 2007. For the latest SPECIp results visit
hitp:/www.spec.org/cpu2006/results!

AMD Opteron™ Processor with Direct Connect Architecture

Performance

SPECfp®_rate2006 Peak Scores

AMD Opteron™ Processor
Model 8220 SE

Xeon 7140

AMD{T

Smarter Choice

AMD Opteron™ Processor with Direct Connect Architecture

Performance DushiCory

4P Servers
SPECInt®_rate2006 Peak Scores

AMD Opteron™ Processor
Model 8222 SE

Xeon 7140

0 24.75 49.5 74.25 99

SPEC and the benchmark name SPECint_rate2006 are regstered trademarks of the Standard
Perdormance Evaluation Corporation. SPEC results stated above reflect results published on
www.spec.org as of March 22, 2007. For the latest SPECIp results visit
hitpu/www.spec.org/cpu2006/results!

Dual-Core
2P Servers

23 46 69 92

SPEC anda the benchmark name SPECIp_rate2006 are registered trademarks of the Standard
Performance Evaluation Corporation. SPEC results stated above reflect results published on
www.spec.org as of March 22, 2007. For the latest SPECfp results visit
hitp://www.spec.org/cpu2006/results!
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2P Performance Comparison
AMD OpteronE Processor 2220

2P Performance Comparison

vV S .

120

SPECompM2001

LSDY
Virtualization

[¥]
[FIFIFIF

[ 1% 1§ 1§

£ F ¥ II

NA
SPECfp2006_rate TPC-C/SQL

Fluent

AMD{T

Smarter Choice

Xe o

Average of
scores
places AMD
ahead by
2%

Processor Frequency Cache Power
AMD Opteron 2.8GHz 2 MB 95 watts
Processor 2220

Xeon 5160 3GHz 4 MB 80 watts
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4P Performance Comparison
AMD OpteronE Processor

8220

vV S .

4P Performance Comparison

175

150

125

100

75

Xeon 714

AMD{T
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Average of
scores
places AMD
ahead by
14%

5o A
SPECfp_rate2006 SPECweb2005 SAP/SQL SPEC|bb2005/BEA Average
SPECInt_rate2006 TPC-H/100G8 3 C-C
Processor Frequency Cache Power
AMD Opteron 2.8GHz 2 MB 95 watts
Processor 8220
Xeon 7140 3.4GHz 16 MB 150 watts

Q1 2007



. AMD
Preview to Barcelona Performance Smarterofic!

Barcelona Features
Higher core and northbridge frequencies
Independent DRAM channel
Reduced latencies on L3 Cache Hits
Designed for lower DRAM latency
Out - of - order loads

Design improvements for store -to - load forwarding
Guest TLB (for virtualization)
Sever al other microarchitectur al t weaksé

Resulting Gains
Projected IPC gains up to 15%

HPC applications projected to have significant performance gains due to
128 -bit FPU

2MB L3 cache helps cache sensitive commercial applications

Nested page tables help reduce compile time of applications

Q1 2007




New f or N B ar ¢ NebtedPaging

Maps a page in the virtual address space to a page in the physical
address space

Hardware provides for two levels of address translation
1. Map guest virtual address to guest physical address
2. Map guest physical address to host physical address

Most recently used translations I guest virtual to host physical
cached in the TLB

Hypervisor assigns a unique ASID for each guest to enable co
existence of entries in TLB

Significant performance improvement over shadow page tables
Eliminates hypervisor cycles managing shadow pages
Eliminates page fault world switches

1 are

AMD{T

Smarter Choice
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System Configurations
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2P Comparison I System Configuration AsmtDoh""

SPECOMPM2001
2 Dual -Core Xeon processors 5160 with 4MB shared L2 cache in HP ProLiant 460c, 8GB memory, 1x36GB SAS disk drive, Red Hat Enterp
Linux® 4.0 Advanced Server

2 AMD OpteronE processors Model 2220SE with 2MB cache per processor
Solaris 10 6/06

SPECfp_rate2006

2 Dual - Core Xeon processors 5160 with 4MB shared L2 cache in FSC Primergy RX300 S3, 16GB memory, 1x73GB SAS disk drive, SuSe
Linux Enterprise Sever 10

2 AMD OpteronE processors Model 2220SE with 2MB cache per processor
disk drive, SUSE Linux Enterprise Server 9 SP3 64 - bit kernel

Virtualization

2 Xeon processors 5150 with 16GB memory (PC2 -5300 DDR2 FBDIMM), 2 Intel Pro/1000PT Dual Port Server Adapter, 63GB SAS Drive with
VMware ESX Server 3.0

2 AMD Opteron processors Model 2218 with 16GB memory (PC2 -4200 DDR2 RDIMM), 2 Intel Pro/1000PT Dual Port Server Adapter, 63GB
SAS Drive with VMware ESX Server 3.0

FLUENT and LS -DYNA

2 X Xeon processors 5160 in SuperMicro X7DAE, BIOS rev. 1.0b, Memorg PC2 -5300/DDR2 667, Crucial CT6472AF667, Qty. Ig? 512MB,
240 -pin Fully Buffered DIMM, 4GB total, 1) Western Digital WD1500ADFD Raptor 150GB 10k RPM, SuSe SLES9 64 -bit,;’s

rise

n

n

2 x AMD OpteronkE rocessors Model 2220SE i n Ty a5800R/PBR? 5667, Bfinéds HYISE2¥64020HR 0 O 3-

A, Qty. (8) 512MB DIMM Modules, 4GB total, (1) Western Digital WD1500ADFD Raptor 150GB 10k RPM, SuSe SLES9 64 - bit, SP3

Su

Ty

M

e mo
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http://www.spec.org/osg/cpu2000/results/res2006q3/cpu2000-20060626-06329.html
http://www.spec.org/osg/cpu2000/results/res2006q3/cpu2000-20060626-06329.html
http://www.spec.org/osg/cpu2000/results/res2006q3/cpu2000-20060626-06329.html
http://www.spec.org/osg/cpu2000/results/res2006q3/cpu2000-20060626-06329.html
http://www.spec.org/osg/cpu2000/results/res2006q3/cpu2000-20060626-06329.html
http://www.spec.org/osg/cpu2000/results/res2006q4/cpu2000-20061016-07636.html
http://www.spec.org/osg/cpu2000/results/res2006q4/cpu2000-20061016-07636.html
http://www.spec.org/osg/cpu2000/results/res2006q4/cpu2000-20061016-07636.html
http://www.spec.org/osg/cpu2000/results/res2006q4/cpu2000-20061016-07636.html
http://www.spec.org/osg/cpu2000/results/res2006q4/cpu2000-20061016-07636.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070122-00248.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070122-00248.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070122-00248.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070122-00248.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070122-00248.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20061224-00182.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20061224-00182.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20061224-00182.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20061224-00182.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20061224-00182.html
http://www.lionbridge.com/lionbridge/en-US/services/outsourced-testing/competitive-analysis/amd.htm
http://www.lionbridge.com/lionbridge/en-US/services/outsourced-testing/competitive-analysis/amd.htm
http://www.lionbridge.com/lionbridge/en-US/services/outsourced-testing/competitive-analysis/amd.htm
http://www.lionbridge.com/lionbridge/en-US/services/outsourced-testing/competitive-analysis/amd.htm
http://www.lionbridge.com/lionbridge/en-US/services/outsourced-testing/competitive-analysis/amd.htm
http://www.lionbridge.com/lionbridge/en-US/services/outsourced-testing/competitive-analysis/amd.htm
http://www.lionbridge.com/lionbridge/en-US/services/outsourced-testing/competitive-analysis/amd.htm

2P Comparison I System Configuration
Contd.

SPECint_rate_base2006

2 Xeon processors 5160 in FSC Primergy TX300 S3, 16GB memory, 73GB SAS disk drive,
Windows Server 2003 Enterprise Edition + SP1

2 AMD Opteron processors Model 8220SE in Tyan Thunder n4250QE motherboard, 8GB
memory, 250GB SATA disk drive, SUSE Linux 10.1 (for x86_64)

TPC-C
2 Xeon processors 5160 in HP ProLiant ML370 G5, 64GB memory, Microsoft Windows Server
2003 Enterprise x64, SQL Server 2005 Enterprise x64 SP1

2 AMD Opteron processors Model 2220SE in HP ProLiant DL385 G2, 32GB memory, Microsoft
Windows Serer 2003 Enterprise x64 SP1, SQL Server 2005 Enterprise x64 SP1

SPECjbb2005

2 Xeon processors 5160 in Supermicro X7DBE motherboard, 8GB memory, Microsoft Windows Server 2003
Enterprise x64 Edition SP1 (64  -bit) , IBM J9 VM (build 2.3, J2RE 1.5.0 IBM J9 2.3

2 AMD Opteron processors Model 8220SE in Tyan Thunder K9QE(S4985) motherboard, 8GB memory, Microsoft
Windows Server 2003 Enterprise x64 Edition SP1 (64 -bit) , IBM J9 VM (build 2.3, J2RE 1.5.0 IBM J9 2.3

AMD{T

Smarter Choice
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http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070122-00249.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070122-00249.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070122-00249.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070122-00249.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070122-00249.html
http://www.spec.org/cpu2006/results/res2006q4/cpu2006-20060918-00110.html
http://www.spec.org/cpu2006/results/res2006q4/cpu2006-20060918-00110.html
http://www.spec.org/cpu2006/results/res2006q4/cpu2006-20060918-00110.html
http://www.spec.org/cpu2006/results/res2006q4/cpu2006-20060918-00110.html
http://www.spec.org/cpu2006/results/res2006q4/cpu2006-20060918-00110.html
http://www.tpc.org/tpcc/results/tpcc_result_detail.asp?id=106052202
http://www.tpc.org/tpcc/results/tpcc_result_detail.asp?id=106110901
http://www.spec.org/jbb2005/results/res2006q4/jbb2005-20061024-00201.html
http://www.spec.org/jbb2005/results/res2006q4/jbb2005-20061024-00201.html
http://www.spec.org/jbb2005/results/res2006q4/jbb2005-20061024-00201.html
http://www.spec.org/jbb2005/results/res2006q4/jbb2005-20061024-00201.html
http://www.spec.org/jbb2005/results/res2006q4/jbb2005-20061024-00201.html
http://www.spec.org/jbb2005/results/res2006q4/jbb2005-20061024-00203.html
http://www.spec.org/jbb2005/results/res2006q4/jbb2005-20061024-00203.html
http://www.spec.org/jbb2005/results/res2006q4/jbb2005-20061024-00203.html
http://www.spec.org/jbb2005/results/res2006q4/jbb2005-20061024-00203.html
http://www.spec.org/jbb2005/results/res2006q4/jbb2005-20061024-00203.html

4P Comparison - System Configuration AsmtDohn

SPECfp_rate2006

4é(eon 7140 processors with 16MB L3 cache in Itautdec Servidor ZX440, 16GB memory, 1x36GB SCSI disk, Microsoft Windows Server 2003 Enterprise
Edition SP1
4 AMD Opteron processors Model 8220SE with 2x1MB L2 cache in Sun Blade X8420, 64GB memory, 1x72GB SAS disk drive, Solaris 10 6/0 6

SPECint_rate2006

4 Xeon 7140 processors with 16MB L3 cache in Itaut4ec Servidor ZX440, 16GB memory, 1x36GB SCSI disk, Microsoft Windows Server 2003
Enterprise Edition SP1

4 AMD OpteronE processors Model 8220SE with 2x1MB L2 cache in Tyan Thunde
SUSE SLES9SP3 64 -bit

SPECweb2005

4 Xeon processors 7140 in FSC Primergy RX600 S3, 32GB memory, RHEL 4 U3 (2.6.9 -34 ELsmp x86_64)

4 AMD OpteronE processors Model 8220SE in HP ProlLiant DL585 G2, 64GB memo
42 .ELsmp),
TPC-H

4 Xeon processors 7140 with 16MB L2 cache in HP Proliant DL580 G4 server, 64GB memory, Microsoft Windows Server 2003 Enterpri se
Edition SP1

4 AMD Opteron processors Model 8220SE with 2x1MB cache per processor in HP Proliant DL585 G2 server, 128GB memory, Microsoft
Windows Server 2003 Enterprise Edition SP1

Q1 2007


http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070118-00217.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070118-00217.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070118-00217.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070118-00217.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070118-00217.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070108-00213.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070108-00213.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070108-00213.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070108-00213.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070108-00213.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070118-00218.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070118-00218.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070118-00218.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070118-00218.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070118-00218.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070205-00399.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070205-00399.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070205-00399.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070205-00399.html
http://www.spec.org/cpu2006/results/res2007q1/cpu2006-20070205-00399.html
http://www.spec.org/osg/web2005/results/res2006q3/web2005-20060911-00039.html
http://www.spec.org/osg/web2005/results/res2006q3/web2005-20060911-00039.html
http://www.spec.org/osg/web2005/results/res2006q3/web2005-20060911-00039.html
http://www.spec.org/osg/web2005/results/res2006q3/web2005-20060911-00039.html
http://www.spec.org/osg/web2005/results/res2006q3/web2005-20060911-00039.html
http://www.spec.org/osg/web2005/results/res2006q4/web2005-20061023-00053.html
http://www.spec.org/osg/web2005/results/res2006q4/web2005-20061023-00053.html
http://www.spec.org/osg/web2005/results/res2006q4/web2005-20061023-00053.html
http://www.spec.org/osg/web2005/results/res2006q4/web2005-20061023-00053.html
http://www.spec.org/osg/web2005/results/res2006q4/web2005-20061023-00053.html
http://www.tpc.org/tpch/results/tpch_result_detail.asp?id=106090501
http://www.tpc.org/tpch/results/tpch_result_detail.asp?id=106092501

AP Comparison - System Configuration AMDZ1

Smarter Choice
(contd.)

SAP-SD

4 Xeon processors 7140 in HP ProLiant DL580 G4 server, 32GB memory, Microsoft Windows Server 2003
Enterprise Edition (64 -bit) and SQL Server 2005 (64 - bit), Cert # 2006060

4 AMD Opteron processors Model 8220SE in HP Proliant DL585 G2 server, 32GB memory, Microsoft
Windows Server 2003 Enterprise Edition (64 -bit) and SQL Server 2005 (64 -bit), Cert # 2006067

TPC-C

4 Xeon processors 7140 in HP ProLiant ML570 G4, 64GB memory, Microsoft® Windows® Server 2003
Enterprise x64 Edition SP1, Microsoft SQL Serer 2005 Enterprise x64 Edition SP1

4 AMD Opteron processors Model 8220SE in HP ProLiant DL585 G2, 128GB memory, Microsoft Windows
Server 2003 Enterprise x64 Edition SP1, Microsoft SQL Serer 2005 Enterprise x64 Edition SP1

SPECjbb2005
4 Xeon processors 7140 in HP ProLiant ML570 G4, 32GB memory, Microsoft Windows Server 2003 R2 Enterprise x64 Edition
with SP1, BEA JRockit(R) 5.0 P27.1.0 (build P27.1.0 -7-71488 -1.5.0_08 -20061103 -1228 -windows -x86_64)

4 AMD Opteron processors Model 8220SE in HP ProLiant BL45p G2, 32GB memory, Microsoft Windows Server 2003 Enterprise
x64 Edition SP1 (64 -bit) , BEA JRockit(R) 5.0 P27.1.0 (build P27.1.0 -7-71488 -1.5.0_08 -20061103 -1228 -windows -x86_64)

Q1 2007


http://www.sap.com/solutions/benchmark/index.epx
http://www.sap.com/solutions/benchmark/index.epx
http://www.tpc.org/tpcc/results/tpcc_result_detail.asp?id=106101901
http://www.tpc.org/tpcc/results/tpcc_result_detail.asp?id=106092601
http://www.spec.org/osg/jbb2005/results/res2006q4/jbb2005-20061121-00222.html
http://www.spec.org/osg/jbb2005/results/res2006q4/jbb2005-20061121-00222.html
http://www.spec.org/osg/jbb2005/results/res2006q4/jbb2005-20061121-00222.html
http://www.spec.org/osg/jbb2005/results/res2006q4/jbb2005-20061121-00222.html
http://www.spec.org/osg/jbb2005/results/res2006q4/jbb2005-20061121-00222.html
http://www.spec.org/osg/jbb2005/results/res2006q4/jbb2005-20061121-00224.html
http://www.spec.org/osg/jbb2005/results/res2006q4/jbb2005-20061121-00224.html
http://www.spec.org/osg/jbb2005/results/res2006q4/jbb2005-20061121-00224.html
http://www.spec.org/osg/jbb2005/results/res2006q4/jbb2005-20061121-00224.html
http://www.spec.org/osg/jbb2005/results/res2006q4/jbb2005-20061121-00224.html
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Platform Power Efficiency




AMD OpteronE Processor Power EAMDGgeN «

Better by Design 1 and Implementation Smarter Choice

Finally, enable

AMD Power Now!
technology to help
dynamically manage

power based on day to

day usage

m

Next integrate these

AMD Power No processors into
platforms from leading
technology system builders that
focus on power
efficiency

Energy -efficient
Platforms

Start with processors
specifically designed to
reduce power
consumption

Energy -efficient Processor
Design

Q1 2007



Enabling Increased Platform Power Efficiencies

Advanced Process
Technology

Silicon -on -Insulator

Fast transistors with low
leakage

Virtualization Technology

Designed to reduce CPU
overhead in virtualized

environments

Integrated Memary
Controller

Viemory controller included
IN pracessor power budget

Lleverages low  -power
RDDR2 ' memory.

AMD Power Now!
Technology with
Optimized Power

Management

Can dynamically reduce

processor power
consumption up to 75%

HyperTransport™ technology

bandwidth per processor.

10.7GB/s @
DDR2-667

Quad-Core AMD
AMD Opteron™
Processor Design for Socket F (1207)

links provide up to 24 GB/s peak

Opteror_(

AMD{T

Smarter Choice

Native Quad- '« =Core -Design

1o increase performance - --per-watt

without inereasing maximum
power-consumption

HyperTransport . ; IMLinks
Provides power efficient data
transfer throughout system

AProcessor to processor

AProcessor to memory
AProcessor to 1/0

Q1 2007



