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Moore's Law is 40 years oldil!

Previous foil is 3'years old
— Transistor projection still looks good
— Freguency projection;isiNOT

— There are several problems, but one of them is that the time
to cross the chip doesn’t change much.

How/ to use the transistors?

More cache
— Next ltanium will'have 24 MB of cache

Multicore
— Duall core everywhere
— EXxpect number of cores to follow Moore’s Law,

Requires MAJOR' shift in software architecture to
effectively use many threads
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Multicore (almost) everywhere

Virtualization Technology:
Power management features
Active Management Technology

Reliability features (mapping out bad cache
lines)

Security features (Nx bit and others)
Fully Buffered DIMMs
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Intel Next Generation
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*Graphics not representative of actual die photo or relative size

With Intel Next Generation Micro-architecture
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Intel® dual core volume exiting 2006*
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Intel® Single core to Multi-core shipments

Server & Workstation

40J0]¢) 2007,

www.intel.com/go/multi-core Mobile client

Bringing Parallelism to Everyone

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

© Copyright 2005 Intel Cor[r)‘oration. All Rights Reserved.
All products and dates are preliminary and stbject to change without notice. *Data is run-rate exiting the year




rocasanr ium® Tukwila Poulson
processor ltanium®. 2 Processor

Dlimene

MP Seryer 04-bit Intel® Xeon™ processor
MP i
F

PaxvilleMP: J Whitefield

DP Server /

64-hit Intel® Xeon™ Prockssor
WS

w/ 2MB cache

PaxvilleDP.
D

Si

Desktop . ) Conroe
Client Pentium 4
processor

Processo

Mobile

1
: Merom
i Pentium® M processor
Client P .
|

today : . : :
*Other brands and names are the property of their reg‘,! Q‘Leuwners - Multi-Core
m All products and dates are preliminary@n@opyright 26@%eiritelf@orserition. All Rights REgg/ed- ) I (> =4cor es)
subject to change without notice. specific product timinas =

&

2/3/9 of the top 500 (333) platforms are now based on Intel
architecture

— Twice as prevalent as every other architecture combined.

Intell Xeon based platforms account: for just over half' of all ofi the
Top 500 deployments

— Intel Itanium® based systems are the second most prolific
>1506 year on year growth for Intel architecture
— 30% year on year growth for Itanium based platforms

— Vector and RISC based platforms continue to lose ground to COTS
based platforms.

Intel leadsiwithr 833 total syistems and 252
xeonyasedi systemsiin the top 500

Itanium® Processor
Xeon™ Processor

Jun  Nov Jun Nov Jun Nov Jun Nov Jun Nov Jun
OO 00 01 01 02 02 03 03 04 04 05
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 List is very dynamic
» Half life is about 8 months
— 500th Perf PreviouslList
— 6/05 1.166TF 299
— 11/04 8506 310
— 6/04 624Gf 243
— 11/03 403Gf 290

» 60% of the list are clusters
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10,240 Itanium processors (20 x 512P) Dep | Oyed | nreco rd .
breaking time

Built, installed, and operational on NASA
Ames site in < 6 months, ~10X faster over
proprietary supercomputers of its size

“The system will be built and integrated over
the next 15 weeks (or 3 months). The first two
nodes, in fact, were integrated June 28-30 and
became operational in early July. This initial
build doubled the current capacity at NASA
Ames.”

- NASA Press Release July 27, 2004

Delivering Record breaking computers
In record breaking time
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4096 Itanium processors (4 x 1024)

Record efficiency 86.9% 19.94 teraflops (Ryax)

HHUNDER

Lawrence Livermore National Laboratory
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Intel® Compilers

— Best way/ terget application periermance on Intel
PIOCESSOIS

Intel Performance; Libraries
— Hilghlyeptimized; ready teruse buildimgrbleock functions
VTune™ Performance Analyzer

— |dentiify bottlenecks in source code terincrease
perfeormance o identify problems

Intell Threading Tools

— Speeds, simplifies development & maitenance of
threaded apps

Intell Cluster Tools

— Create, analyze, optimize and deploy: cluster-hased
applications

— VIPIFCilrany virtualizes™ the cluster Interconnect
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« Intel® Trace Collector

— Analyzes communication layer and
user routines

Event Trace based approach

Very low impact on application
performance

» Intel Trace Analyzer
— Offline trace analysis for parallel
MPI programs
— High—performance graphics,
excellent zooming and filtering

— Scalability in time and processor—
space

s MPI Library

— Enables application capable of
execution acress multiple network
architectures
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Ease of use
— One login
— One security check
— Overview ofiwhele grid

Access to
— More aggregate compute pewer availablie
— Specialized devices (microscopes, telescopes..
— Data anywhere

More efficient use of resources
NOT free resources
NOT the world's fiastest supercemputer
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Clusters Grids

Homogeneous * Heterogeneous
nodes nodes

Private nodes Shared nodes

Private point-to- Shared network
point network

Jobs run on Jobs run on one
collection of nodes device at atime
Communication via Communication
MPI by RPC/sockets
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OveralllSystem Utilization
Overall Utilization -4~ Internal Goal
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Architecture Validation Cycles Completion Using VNB

Actual Completion
Using NetBatch 8 Week Pull-In

Plan Using
Local Site Resources

)
D
§

Netbatch has become a fundamental part of our engineering
infrastructure with 1.7 to 2 million Netbatch jobs per month
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A proeduction-ready Grid o FECIT
system that connects
Supercomputers and Clusters

to a Computing Grid

Originally developed in

German research projects
UNICORE (1997-2000) and
UNICORE Plus (2000-2003)

Initiated by leading German
Computing Centers

Evolved to Open Source Grid
system that is used world-wide

*Other brands and names are the property of their respective owners
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» UNICORE been released at SourceForge
— Intel: Client

— Fujitsu Labs Eurepe: NJS, Gateway, TSI,
UUDB

— ICM Warsaw: Plug-ins
— University of- Manchester: Resource Broker
— EZ Julich: Plug-ins and contributions
EZ Julich coordinates activities
— Intell coordinates Client contributions
New: releases from download pages

Source Code available from CVS
repository.

Support via mailing lists, bug tracker, etc.

Visit unicore.seurcerorge.net
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Developing Grid Applications too difficult
— Grid Middleware is changing rapidly.

— Applications have to be modified for new.
versions

— Applications for one Grid implementation will
not work on oethers

— Integration in business applications too
complex

# Need for a high level abstraction
for Grid application programming
based on current standards
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© Copyright 2005 Intel Corporation. All Rights Reserved.

» Developer‘s Release: 1 March 05

— Available at UNICORE sourceforge
repository.

— Preview.
» Alpha Release: 1 June 05
— Packaged version
— Limited functionality.
» Beta Release: 1 October 05
— Full' functionality,
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Trust establishment

— by far the single most important challenge

— ldentity or rights

— Authorized Use

Education & Support

— Systems, Network, Security Admins

— Applications Developers

Incentives

— Why would |'want to make resources available?
Organizational Priorities

— Internal practices may make it hard tor use the remote
resource

Managjing| Expectations
— Managjing the hype
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Advancing
HPC
Technology
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