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Evolving Traditional Computing ValuesEvolving Traditional Computing Values

1960s1960s--1980s1980s
GP PERFORMANCEGP PERFORMANCE

1990s1990s
PRICEPRICE •• GP & GP & MEDIAMEDIA PERFORMANCE (PERFORMANCE (MhzMhz, OOO, ISA), OOO, ISA)

2000s2000s
PRICE PRICE •• GP & MEDIA PERFORMANCE GP & MEDIA PERFORMANCE •• WATTWATT (IPC% >= WATT%)(IPC% >= WATT%)

20052005
PRICE PRICE •• GP & MEDIA PERFORMANCE GP & MEDIA PERFORMANCE •• WATTWATT •• FF FF •• USAGE MODELUSAGE MODEL

2010+ ?2010+ ?
PRICEPRICE •• FF/STYLEFF/STYLE •• USAGE MODEL USAGE MODEL •• CONNECTEDCONNECTED •• PERF PERF •• WATTWATT

Multiple Devices – Many Mobile

Single Core Threading Multi Core
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Major Trends and their ImplicationsMajor Trends and their Implications

ImplicationTrend

Best PerformanceBest Performance @ FF@ FF
General Purpose, Special General Purpose, Special 

Accelerators, UIAccelerators, UI

SW/Data Spiral extending:SW/Data Spiral extending:
Rich content (Media, Gfx), Rich content (Media, Gfx), 

User generatedUser generated

Best mobile ExperienceBest mobile Experience
Longer Battery Life, Longer Battery Life, 

Ubiquitous multiUbiquitous multi-- connectivityconnectivity

Mobility & Devices is it !!Mobility & Devices is it !!
New usage modelsNew usage models

Growing SegmentationGrowing Segmentation Flexibility, Integration, Flexibility, Integration, 
CustomizationCustomization

Cost, Cost, Cost Cost, Cost, Cost Price DecliningPrice Declining
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Core Logic ASP Core Logic ASP vsvs Cost TrendsCost Trends

Notebook 
ASP

Notebook 
Cost

Desktop 
Cost

Desktop 
ASP

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

$100s

$10s
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•• Driving MooreDriving Moore’’s law is good s law is good 
–– MooreMoore’’s Law DOES NOT break over the next ~10 yearss Law DOES NOT break over the next ~10 years
–– 450mm is coming 450mm is coming 

•• Multi chip Multi chip Single chip Single chip –– More integrationMore integration

•• One (big) size chip doesn't make senseOne (big) size chip doesn't make sense

•• Cheaper PAT Cheaper PAT (Package, Assembly, Test)(Package, Assembly, Test)

•• Digital I/O that scales with Si processDigital I/O that scales with Si process

Cost, Cost, Cost Cost, Cost, Cost Price DecliningPrice Declining

Driving to advanced process 
and aggressively addressing other cost factors
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•• Always connected Broadband = MultiAlways connected Broadband = Multi--CommComm

•• AlwaysAlways--OnOn

•• Integration also to achieve small form factorIntegration also to achieve small form factor

•• Outstanding power management & Cooling Outstanding power management & Cooling 
sharing as Integration increasessharing as Integration increases

Best Mobile ExperienceBest Mobile Experience
Longer Battery Life, Longer Battery Life, 

Ubiquitous multiUbiquitous multi-- connectivityconnectivity

Mobility & Devices is it !!Mobility & Devices is it !!
New usage modelsNew usage models

All PC Client Devices will become 
Always on Always connected Compute + Comm capable



7

•• ““One internetOne internet”” One arch Top to BottomOne arch Top to Bottom

•• Single Core to Multi Core OfferingsSingle Core to Multi Core Offerings

•• More capability specific ISA/Arch extensionsMore capability specific ISA/Arch extensions
–– SIMD/Vector, Manageability, Security, Content enhancementSIMD/Vector, Manageability, Security, Content enhancement

•• GP IA Many Core Media/Vector AccelerationGP IA Many Core Media/Vector Acceleration
–– Discrete and IntegratedDiscrete and Integrated
–– Supported by new Memory Hierarchies (eSupported by new Memory Hierarchies (e--DRAM, PCM, Flash)DRAM, PCM, Flash)

•• Heterogeneous Computing ModelHeterogeneous Computing Model
–– Single programming model and SW compatibility acrossSingle programming model and SW compatibility across
–– Apply the right kind of efficient performance where neededApply the right kind of efficient performance where needed

Best PerformanceBest Performance @ FF@ FF
General Purpose, Special General Purpose, Special 

Accelerators, UIAccelerators, UI

SW/Data Spiral extending:SW/Data Spiral extending:
Rich content (Media, Gfx), Rich content (Media, Gfx), 

User generatedUser generated
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Regular 
OS

CPUs + Many Core ArraysCPUs + Many Core Arrays

•• TodayToday:         :         Few ISVs doing cartFew ISVs doing cart--wheels for a 3wheels for a 3--4X FP gain4X FP gain
•• Tomorrow:Tomorrow: ISVs shift to CPUs + Many Core ArraysISVs shift to CPUs + Many Core Arrays

DirectX, OGL Drivers

Most Gfx ISVs

GPU

Game 
ISVs

HPC,
FIS ISVs

Special App

“Native”
SDKs

Easy to use API’s

Reduced Pain, 
HW Features, Perf.Major Pain

Today Tomorrow

DX Native Drivers

Most Gfx ISVs Game 
ISVs

HPC,
FIS ISVs

DirectX
OpenGL

DX Native VM

Easy to use API’s

More ISVs

Improved 
GP

DirectX

Easy to use HW access

Many Core Array

Special App

Special App

Special App

Special App

Main
CPUs

IA Top to Bottom + IA many core Media/Vector accelerator
under one native programming model 
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•• Highly Modular DesignHighly Modular Design

•• Architectures for IP based integrationArchitectures for IP based integration
–– Compute, I/O, memory, communications, sensors, UI, camerasCompute, I/O, memory, communications, sensors, UI, cameras
–– ““StandardStandard”” internal Interconnectsinternal Interconnects

•• SOC SOC CustomizationCustomization

Growing SegmentationGrowing Segmentation Flexibility, Integration, Flexibility, Integration, 
CustomizationCustomization

Modular and Customizable “SOC”s
coming to traditional computing architectures
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Progress in ModularityProgress in Modularity

L2

Core 2 Duo Next Gen

Core &
Cache Modularity

Limited Multi Die

Future

Core,  Cache
& Other building

Blocks 
Modular I/C

Multiple Multi Die

Cache
Modularity
Hard Wired

I/C

Single Die

L2

L2

L2

L2

L2
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What to Expect in 2014+ ?What to Expect in 2014+ ?

DDR3

DDR4

Other??

High BW Coherent Interconnect

Core Core Core Cache

Memory
Controller

I/O Fabric

PCI-e
cntrl
PCI-e
PHY

DDR
Ctrl
DDR
PHY

Heterogeneous cores
Media
Acceleration

Variable 
cache sizes

Bridge

Bridge

Accel / Mem
on-package

Voltage 
regulation

I/O complex
Wirless
Comm
MACs

Secure 
Storage

On die 
Ext Mem

ctrl 
Complex

Sensor 
Control

(Loc, move
Cam)

Wireless
Display
Project

System
Power

manage
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Trend Implications to traditional Trend Implications to traditional 
Computing Arch Computing Arch -- SummarySummary

•• Price Price –– Intel will continue drive to advanced process 
technology and aggressively address product cost

•• Many Mobile Devices Many Mobile Devices -- All Intel Mobile Client solutions 
to be Compute + Comm, always on, always connected 

•• SW/data spiral extending SW/data spiral extending -- IA Top to Bottom + GP IA 
many core Media/Vector acceleration under one native 
programming model

•• Growing segmentation Growing segmentation -- Modular and Customizable 
“SOC like” architectures across all segments
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