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Agenda

09 : 15   Saluto di benvenuto e apertura dei lavori (Assintel)

09 : 30   Architettura Parallela: lo sviluppo dellôhardware (Intel Italy)

10 :00  Parallel Programming, today and tomorrow (Intel)

11 : 05 Dal seriale al parallelo

Intel High -Performance Tools (Intel)

Intel Parallel Studio (C. Fiorillo)

13 : 30   Un caso di studio (C. Fiorillo)

14 : 15   Parallel programming methods and tools (Intel)

15 : 00   Ottimizzazione di applicazioni (C. Fiorillo)

16 : 00   Wrap up, Q&A, seminar evaluation
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Why Parallel Computing?

ÅñThe free lunch is over: A Fundamental Turn 
Toward Concurrencyò ïHerb Sutter, Dr. Dobbôs 
Journal, March 2005

ÅWe want applications to execute fasteré

Clock speeds no 

longer increasing 

exponentially
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Hardware Architecture

Many-core array

ÅCMP with 10s-100s low 

power cores

ÅScalar cores

ÅCapable of TFLOPS+

ÅFull System-on-Chip

ÅServers, workstations, 

embeddedé

Dual core

ÅSymmetric multithreading

Multi-core array

ÅCMP with ~10 cores

Large, Scalar cores for 

high single-thread 

performance

Scalar plus many core for 

highly threaded workloads

ÅThe trend toward multi -core mobile, desktop, 
and server processors is expected to continue 
into the foreseeable future. 

ÅSoftware must be ready to take full advantage 
of it.

CMP » Chip Multi -Processing



Software & Services Group, Developer Products Division

Copyright © 2010 , Intel Corporation. All rights reserved. 

*Other brands and names are the property of their respective owners. 5

Multi - Core is Mainstream 
Desktop Systems sold ( in Mill )
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Source: PC Semiconductor Market Briefing: Re -Architecting the PC and the Migration of Value, 
June 2008
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System/Processor Performance Increase

GHz Era Multi-core Era
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Processor Products from Intel
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Notebook, Desktop, 
Server

Ultra-low Cost and
Power Optimized

In-Order Architecture 

SIMD, SMT, Multi -
Core

SIMD, SMT, Multi -
Core

SIMD & 
Many - Core 

Throughput Computing
Architecture
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Frequency 800 ï2000 MHz

Caches 24 KB L1D, 32 KB L1I, 512KB L2

Front -Side Bus 400/533 MHz

Thermal Design Power 2,3 ~0.6 - ~8.0 Watt

Average Power ~160 -220 mW

Package Size 13 x14 mm

# of Cores 1 for most models, 2 for some like 330, Dxx

Hyper -Threading (SMT) Yes, most models 

Streaming SIMD Extensions SSSE3, SSE3, SSE2, SSE

Other Features HT, VT, EM64T, XD

Micro -Architecture In -order

Manufacturing Process 45nm, 32nm in 2010 

IntelÈ AtomÊ Processor Features
Designed for Power Efficiency
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High-End 8-Core Nehalem EX Processor
To be Released soon

IO HUB

IO HUB

Nehalem-EX Nehalem-EX

Nehalem-EX Nehalem-EX

Intel® Scalable 

Memory Buffer

Memory

Including SMT
64 HW 

supported 
threads !

8 - socket EX chip sets in development 
too which will increases available HW 

threads to 8x8x2=128  ( in 2010 ! )
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Larrabee Many-Core Architecture

ÅCores communicate on a wide ring bus
ïFast access to memory and fixed function blocks
ïFast access for cache coherency

ÅL2 cache is partitioned among the cores
ïProvides high aggregate bandwidth
ïAllows data replication & sharing
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Including SMT
128 HW 

supported 
threads !
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Multiple Levels of Parallelism in 
Larrabee

ÅThe core uses existing x86 ISA for scalar 
ops

ïFour threads per core

ÅThe right -hand vector unit is new

ïLarrabee New Instructions ïLRBni

ï~150 new instructions

ïTernary ops, FMA and a lot more é

ï512 - bit SIMD vector unit

ï32 vector registers

ïPipelined one -per -clock throughput

ïDual issue with scalar instructions

Instruction Decode

Scalar

Unit

Vector

Unit

Scalar

Registers

Vector

Registers

L1 Icache & Dcache

256K L2 Cache

Local Subset

Ring
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Connectivity

ÅFully -connected Intel ® Quick Path 
Interconnect (QPI) links

Å2 Boxboro IO Hubs (IOH)

Memory

ÅCPU- integrated Memory Controller

ÅScalable Memory Buffer with DDR3 -
RDIMMs

Technologies & Enabling

ÅHyper -Threading

Å TMT ïTemporally Multi -Threading

ÅIntel ® Virtualization Technology

Advanced RAS

ÅNew Si reliability features

ÅInterconnect Reliability features

ÅMemory RAS (Sparing, migrationé)

Intel ® Itanium ® (Tukwila) 4S Platform
2010 Itanium® Architecture Platform

QPI

Boxboro

IOH

ICH10

Tukwila

Tukwila

Tukwila

Tukwila

PCIe Gen2
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Boxboro

IOH

Scalable 
Buffered 
Memory

ENet 1/10Gb3rd Party
PCIe Devices

ENet 1/10Gb
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Intel Tick - Tock Development Model
for Mainstream x86 Architecture 
Extending Processor Features beyond Multi - Core

Merom

NEW
Micro architecture

65nm

TOCK

Penryn

NEW
Process Technology

45nm

TICK

Nehalem
όLƴǘŜƭϯ /ƻǊŜϰ ƛт 
u-Architecture )

NEW
Micro architecture

45nm

TOCK

Westmere

NEW
Process Technology

32nm

TICK

Sandy Bridge

NEW
Micro architecture

32nm

TOCK

Ivy Bridge

NEW
Process Technology

22nm

TICK

Intel ® CoreÊ Micro 
architecture

Intel ® Microarch
CodenameñNehalemò

Future Intel ® Micro 
architecture

TI CK + T OCK = SHR I NK + INN OVATE

2008 2010200920072006 Future
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Nehalem:  Designed For Modularity

Optimal price / performance / energy efficiency

for server, desktop and mobile products
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Differentiation in the ñUncoreò:

2008 ï2009 Servers & Desktops
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L3 Cache

Intel® QPI: Intel® QuickPath 
Interconnect (Intel® QPI)

Intel
® 

QPI


