
Parallelism Hardware & Software 
Roadmap for 

UPCRC Summer School
Bob Kuhn

Dir of Parallelism 

Computing Initiative

Developer Products Div

bob.kuhn@intel.com

June 2009



Copyright © 2009, Intel Corporation. All rights reserved. 
*Other brands and names are the property of their respective owners

Software and Services Group

Todayôs Agenda

1. Intel Roadmap

2. So é what needs parallel processing? 
ïLaptop & Mobile apps!

3. Parallel processing rules to live by? 

ïGuaranteed not to exceed é too oftenJ

4. Intel Parallel Studio ï

ïNew tools for parallelism

6/18/20092
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Extreme

Best

Better

Intel ® CoreÊ i7 Processor Extreme Edition

Codename: Tylersburg DT platform

Intel ® X58 Express Chipset
- 2x16 or 4x8 graphics

Intel ® G45 & P45 Express Chipsets

Intel ® CoreÊ2 Duo Processor 
E8xxx & E7xxx series

Codename: Boulder Creek platform

Intel ® G45, G43, & P43 Express Chipsets

Intel® G31/P31 Express Chipsets

Intel ® CoreÊ2 Quad Proc. 
Q9xxx &Q8xxx series

Codename: Boulder Creek platform

Intel ® Pentium ® & Celeron ® Proc.

Intel ® G41 Express Chipset

Q1ô09                                                                 Q2ô09

Desktop Processor: Current Line

Intel ® CoreÊ i7 Processor

Codename: Tylersburg DT platform

Intel ® X58 Express Chipset
- 2x16 or 4x8 graphics

Consumer Platforms 1Hô09

Good
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Caneland Platform

Server Platform Roadmap 
Expandable Platform (EX) 2009

Expandable

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

Q1 ô09 Q3 ô09 Q4 ô09*Q2 ô09

Intel ® Xeon ® processor 7400 series 45 nm 6 -core (Dunnington) 
(shipping)

Intel ® Xeon ® processor 7300 series 
Intel ® Xeon ® processor 7200 series

Intel ® 7300 Chipset
Enabled chipsets -4P/8P+ platforms

Technologies

Quad -Core, Dual -Core, Intel ® CoreÊ MicroArchitecture, FBD Memory, Intel® VT,
Next Generation Intel ® I/O AT, Snoop Filter

* Nehalem -EX processor on Boxboro -EX             
platform targeted for production in Q4 ó09
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Nehalem - EX Server Overview 
Early 2010

Core4

Core5

Core6

Core7

Core3

Core2

Core1

System Interface

Core0

QPI0 QPI1 QPI2 QPI3

SMI SMI

Up to 8 Cores/16 Threads 

24MB of Shared Cache

Integrated Memory 
Controllers

4 High-bandwidth QPI Links

Intel® Hyper-Threading

Intel® Turbo Boost

2.3B Transistors

The Next Generation Intelligent Expandable Platform
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1 or 2

*Single Core Intel® Centrino® processor has 512K total L2 cache, dual-core version has 1M total L2 cache

Recommended for:
Processing 

Cores

45 nm

chip design
Lead Free

Intel® HD 

Boost

Energy 

Efficiency

Maximum 

Clock Speed

Maximum Total 

L2 Cache

Outstanding quad -core 

performance for 

visually intense gaming 

and media.

V V V

3.0 GHz Up to 12 MB

Powerful performance 

for everyday 

multitasking, 

multimedia and more. 3.33 GHz Up to 6 MB

Dual -core performance 

for simple multitasking.

New E5000 
series No

Up to 2 MB

Exceptional value, 

reliable performance.
No

512K or 1 MB

2.2 GHz

2.0 GHz

V V V

the right processoré for what use?

Brilliant performance 

and the smarter way to 

take on highly -

threaded games and 

applications.

V V V

2.93 GHz Up to 8 MB
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Approaching 100% of processors
are parallel processors
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Letôs take a closer look ïIntel ® CoreÊ i7 Processor

88

Technical Specifications

Processor Series

Clock 

Speed 

(GHz)

QPI Speed 

(GT/sec)

Total L2 

Cache
TDP 45nm

Cores | 

Threads

Intel® HD

Boost

Intel® 

Hyper 

Threading

Intel® Turbo 

Boost 

900 series
Up to 

2.93
4.8 8 MB 130 V 4 | 8 V V V

Key 

Features

PERFORMANC

E

Typical Applications:

ÅPlay online and visually intense 
games

ÅCreate HD videos

ÅDo advanced photo and audio editing

ÅCreate digital content 

Recommended for:

the best multimedia and gaming 

performance

Finally a processor that works as 

smart as you do.

ÅIntel® Turbo Boost Technology 

ÅIntel® Hyper-Threading Technology

Å8MB Intel® Smart Cache 

ÅIntegrated Memory Controller (IMC) with 3 

channels of DDR3

ÅIntel® QuickPath interconnect (QPI) to the 

Intel® X58 Express Chipset



Copyright © 2009, Intel Corporation. All rights reserved. 
*Other brands and names are the property of their respective owners

Software and Services Group

Hafnium - infused chip design reduces leakage for 
increased energy efficiency

9

45nm hafnium-based chip

1Please see: http://www.intel.com/technology/architecture -silicon/intel64/45nm -core2_whitepaper.pdf

45nm hafnium-

based 

chip design   

Hafnium-based Insulator What is it?

The new hafnium-based insulator in 

Intelôs new chip design is like a lid on a 

pot of boiling water. It prevents leakage 

for more power and requires less 

energy.

Intelôs new chip design uses  hafnium to dramatically 

reduce the electrical leakage that occurs when 

transistors get smaller.  Less leakage means less 

waste for better energy efficiency in a smaller 

processor.

Featured in:



Copyright © 2009, Intel Corporation. All rights reserved. 
*Other brands and names are the property of their respective owners

Software and Services Group

Intel® HD Boost makes intensive media 
applications run faster

10

Intel ® HD 

Boost

How Does SSE4 Accelerate Video 

Rendering?
Until now, a block of code dealing with motion 

detection looked like this: 

Now, with the help of SSE4, that entire block can be

replaced completely by the following instruction:

MPSADBW xmm0, xmmm1, 0 

What is it?

Intel ® HD Boost is like speed dial.  You 

can dial multiple digits with just one 

button!

Intel ® HD Boost is a set of "short cut" instructions that 

improve multimedia performance by reducing the 

number of instructions and time required to complete a 

task.

Featured in:
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Large, shared Intel® Advanced Smart Cache = 
faster performance

11

Intel® Advanced Smart Cache Independent Cache

Intel ® Advanced

Smart Cache

What is it?

Intel® Advanced Smart Cache is like a 

single, large DVD collection shared 

between two roommates. By combining 

DVDs on a larger rack, each roommate 

has access to more DVDs and can find 

them faster since theyôre all in one 

place.

Shared Cache

Intel® Advanced Smart Cache is a large, shared 

storage space that is used by the processing cores to 

quickly store and retrieve frequently accessed data for 

faster performance.

Featured in:
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Intel® Intelligent Power Capability = energy 
efficiency for cooler, quieter operation

12

IntelÈ CoreÊ 2 Duo ProcessorOther Dual-Core Processor

Other dual-core processors may dynamically adjust operating 

frequency and voltage, but the entire core and cache remain powered 

constantly.

Intel ® Intelligent

Power Capability

What is it?

Intel® Intelligent Power Capability is like 

using a light switch instead of a dimmer 

switch. With a switch, the light it turned 

off completely. With a dimmer, the light 

is lowered, but not turned off and 

continues to use electricity.

Intel® Intelligent Power Capability with Deep Power 

Down is a new, deeper sleep state that allows 

processors to power down the processor cores and L2 

cache when not in use. 

Featured in:
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New Intel® Turbo Boost Technology delivers 
additional performance where customers need it 
most

13

Multi-core CPU ModeSingle-core CPU Mode

Core 1 Core 2 Core 3 Core 4 Core 1 Core 2 Core 3 Core 4

Intel® Turbo 

Boost

Technology

Awake: 
Low CPU activity

What is it?

New Intel® Turbo Boost Technology is 

like queues at a grocery store.  As 

certain lines get longer, the store can 

reallocate cashiers as baggers to 

handle customers more efficiently.

Intel® Turbo Boost Technology, included in the new 

Intel®CoreÊ i7 series processors, dynamically dials-

up the processor frequency when application demand 

more performance and TDP headroom exists.

Featured in:
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Multicore and Manycore
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Shared L3 Cache

Intel®CoreÊ i7 

Shipping

Larrabee

Available 

soon
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SERVERS: 10x More Work
75%+ Time = Compute Intensive Work 

TYPE SOFTWARE
MAX CLIENTS

PER SERVER

MMORPGS

VWs Second Life 160

WoW 2500

APPLICATION

% CPU

UTILIZATION
% GPU

UTILIZATION

2D Websites 20 0-1

Google Earth 50 10-15
CLIENTS: 3x CPU, 20x GPU 
65%+ Time = Compute Intensive Work

Second Life 70 35-75

NETWORK: 100x Bandwidth
Maximum Bandwidth Limited by
Server to Client

0

50

10
0

25 50 75 100 125 150
Time (In Seconds)

B
a
n

d
w

id
th

(I
n

 K
B

/s
))

Cached
Uncached

Sources: WoW data (source www.warcraftrealms.com), Second Life data (source CTO -CTO 
meeting and www.secondlife.com), and Intel measurements.

Applications are using more compute power!
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Making ooze é Procedural

f ~ ( kôdô + kôôdôô)

Where
f ïforce
Is a function of:
k ïtorsion
d ïdistance

dô

kô

dôô

kôô

Torsion models resistance 
to bending and twisting



Copyright © 2009, Intel Corporation. All rights reserved. 
*Other brands and names are the property of their respective owners

Software and Services Group

17

Next: Immersive Connected Experiences

Bringing the richness of VC to connected usage models such as social 
networking, collaboration, online gaming, & online retail.

3D Digital 
Entertainment

Virtual Worlds

Creating new

digital worlds

Multiplayer Games

Internet
Data

People
Everywhere

The Actual
World

C
O

N
N

E
C

T
E

D

C
O

N
N

E
C

T
E

D

CONNECTED

Rich
Visual

Interfaces

LIMITED RICH

Better content quality, social interaction

Static
Web

Web 2.0 ICE

Real -world data
visualization

Enhancing the

actual world

Earth  Mapping

Augmented Reality



Copyright © 2009, Intel Corporation. All rights reserved. 
*Other brands and names are the property of their respective owners

Software and Services Group

Many - core Parallelism:
Tera - scale Performance: 

AudioGesture t rack 

Security
Virus
Check

Physics

Ray

Tracing

Cont ent

World

Sim

Operat ing System

Conceptual Tera -Scale
ICE Processor

Terabytes

TIPS

Gigabytes

MIPS

Megabytes

GIPS

Dataset Size

Kilobytes

KIPS

Multi-

Media

3D &

Video

Text

Emerging

Tera-scale
10s-100s of cores

Multi-core

Single-core

Rich Visual Computing

Health

Turning Data into 
Understanding

Printer X42

Sensing
& Perception


