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The Classic Tradeoff

Higher
Top Speed and Acceleration

INncreased
Range and Economy
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Breaking Through the |
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The Real
Challenge

Capabilities

g oo
0 :.-I § ~>
ﬂ “&\\
IﬂrlHIIIH ﬁw\ .

Performar‘ng-Efficiency







SWITCHING



45nm In 2007

SWITCHING

...relative to
Intel 65nm process




Five Key Innovations

Intel® Intelligent
Power Capability

Intel® Wide
Dynamic Execution

Intel® Advanced : e B _ Intel® Smart
Digital Media Boost R Memonry Access
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Intel® Advanced
Smart Cache
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Dynamic Execution J.L'

14-stage plpellne
el 2o Micro-fusion

Digital Media

Macro-fusion

Intel® Advanced
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Dynamic Executi

. Single-cycle
Intel® Advanced ~ _ 128-bit SSE
Digital Media Boost

Intel® Advaqced
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Five Key Innovations

Advanced Pre-fetch

Memory Intel® Smart

Disambiguation Memory Access




Five Key Innovations
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Dynamic Executi

Intel® Intelligent
Power Capability
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Advanced

Intel® Advane Power Gating

Digital Media Be

Intel® Advanced




Merom for Mobile

BATTERY LIFE

onstant

...relative to
Intel® Core Duo™ T2600

Source: Intel based on estimated SPECInt*_rate base2000¢




Conroe for the Desktop

...relative to
Intel® Pentium® D 950

Source: Intel based on estimated SPECInt*_rate_base2000/and thermal designipower




Woodcrest for Servers

...relative to
Intel® Xeon® 2.8GHz 2x2MB

Source: Intel based on estimated SPECInt*_rate_base2000/and thermal designipower




Why Multi-Core?

Performance
B Power

1.00x

Max Frequency

Relative single-core frequency and Vcc




Over-clocking

1.73% Performance

= B Power
1.13x
1.00x

Over-clocked Max Frequency
(+20%)

Relative single-core frequency and Vcc




Under-clocking

1.73% Performance
| = B Power
1.13X%
1.00x
T 0.87X
0.91x%
_
Over-clocked Max Frequency Under-clocked
(+20%]) (-20%)

Relative single-core frequency and Vcc




Multi-Core
Energy-Efficient Performance

B Dual-Core
1.73x Performarnce 1.73X%
B FPower
Pk 1.00x 1.02x
Over-clocked Max Frequency Dual-core
(+20%]) (-20%)

Relative single-core frequency and Vcc




Multi-Core Trajectory
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Enabling

Multi-Threaded Software

Automatic Loop
Parallelization

Load Balancing
with VTune ™

Software

Critical Path Analysis
with Thread Profiler

Optimized
WMIKL and IPP Libraries




Cither names and brands may

Multi-threading

Momentum

|-~ -+l O
be claimed as the property of others.

Activision (Ravensoft)
Adobe

Algorithmics

Alias

Autodesk

Business Objects
Cakewalk
CodecPeople
Computer Associates
Corel (WordPerfect)
Cyberlink

Discreet

IBM

id Software
Landmark
Macromedia
Mainconcept

Maxon

mental images
Microsoft (Office Suite)
Midway

MSC

Novell SUSE

Oracle

Pegasus

Pinnacle
Pixar (Renderman)
Paradigm
PTC

Red Hat

SAP

SAS

Siebel CRM
Signet
Skype

SLB
SnapStream
Sonic (Roxio)
sony
Steinberg
SunGard
Sybase
Symantec
Thomson
THQ

Ubisoft

UGS

Valve

Yahoo (Musicmatch)



Are we done?




Today’s Platform Even Split

Today’s Typical
Server

52% 438%

[]cpu

D Rest of platform

Based on power consumption running SPECRL rateZ00[




Tomorrow' s Platform Demands

Today’s Typical Woodcrest
Server Server

33%

0 0
52% 438% 67%%

[]cpu

D Rest of platform

Based on power consumption running SPECRL rateZ00[




Today's Platform at Idle

Low Power Regular OS “tick”
State -

CPU




Improving Platform ldle Efficiency

Low Power Variable OS “tick”

State
CPU

|

Memory 4—»[ GHIC]

Display
Memory

Display Self-Refresh



What Wil it Take?
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Energy-Efficiency
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The Dawn of
Energy-Efficient Performance




