


First Law b

Arthur C. Clarke in "Hazards of Prophecy: The Failure of Imagination”, 1962

‘When a distinguished
but elderly scientist

states that something is
possible, he Is almost
certainly right. When he
states that something is
Impossible, he Is very
probably wrong.
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INVESTIGACION

Red » El 'Finis Terrae” dispondra de lineas Rendimienta » Saria
/) LES A para la comunicacion externa con un ancho de Fay al de mejor ratio
L —m  banda de 10 Gb para transmisidn de datos memoriadprocesador

El Correo Gallego.es

Santiago va a estar en la élite

mundial en supercomputacion

» El superordenador ‘Finis Terrae’ que se inaugurard en el Cesga en 2007 costard mas de 60 millones de euros y serd el de mayor memaoria
compartida de Europa » Xunta, CSIC y las multinacionales informaticas HP e Intel planean convertirle n un centro de referencia internacional

HEMBSQUE KEIRE » 4T W2l

El superordenador Finis Terrae
fque s construird en la sede del

¥ 50 inaugurard e ool |
mestre de zoo7. seria hoy el de
maver menania comgpartida de
Europa, se anuncid ayer en la
eapital gallega La Xunta, el Con-
sejn Superior de Investigaciones
Cientibicas (CSIC) v las rnalting

wipnales informaticas HP e Ingel
nveriiran ms de Ho millones de
SUTDS BTN equipamienbe con el
e al Cesgn s converiird o un
ceniro de referencia mundiad en
el Ambive del cAlculo clentificn.

Mas de 2500 ndcleos Hanium
2 aportardn una capecidad de
procesamiemo de datas de unos
16 teraflops, |o que supone mal
tiplicar por oche la actual capaci
dad de bos equipos del Cosga, en
caiya Sede oo lugar La presenta
citay del proyecto, Son 2000 me-
ris g bos ded superordenador
Mizre Nostrum del Centro Ma-
cional de Supercompitacian de
Barcelana, pero e cambio el su-
perordenador gallego disponds
de vy ooe Gh de memorka frente
i Ins g.ooo def catalan.

La arquitectiura de Jos dos
siatemas s& diferencia en que
Medmre NoSFL OpseTa Codl memo-
ria distribuida ¥ ef Fials Terros
oy hara con memoria oomparti-
da. Cada unn de esbos shstemas
s apropeado para distanlos Lpoes
de probiemas cientificos, por o
aquee ambos superordenacdones se-
ram en esbe sentido complen
1arins ¥ i commpetidores,

Ctras espectaculanes cifras
del Finiz Terrae son ks referidas
2 la cagacidad de almacenamien
o yeo.oos Gben disoo v un mi-
Ui de Gl i chnta sobotizada,
i el disen duro de un ordenadar
doméstico almacenas 100 Gh de
informacion, & superondena
dor gallego podria almacesar o
contenida de 13900 ordensdo-
res perannales. El msevoequaipoe
acupard una suporficie de 1o
mitras cuadrados en la que se si-
tuaran 72 bastidores. Habrd 142
nndos de 16 nicleos de procesa-
mientoe v 128 Gb de memoria,
ano de 128 niicleas y 1624 Ghade
memmoria y obre de 128 ndcleos v

Gihde memaoria El peso total
del srquipamisnte sera de 39500
kibo consmse o pleno ren-
dimiernto de un megavatio.

El subdireckor {écnico del Cesga. |gnacio Lipez, mquierda, v el direcior, Jawier Garcia Tobio; ef director xeral de DL Salustiano Mato;

of consaileine de Innovacidn, Fernando Blanco: el secretario de Estado de Universidades, Salvador Ordafez: ¢l prasidents del CSIC,
Carlos Martinez: el presidenls de HP Espanala, Santiage Gortés, y el director general de Indel Corporation iberia, Jesds Maximodi

El superordenador ‘Finis Terrae”
Confipuracia;
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Supercomputador
y mantenimiento

= Hewlett-Packard  [bérica
aportard el superordenador
¥ participara en su manteni
micnte, enfregard o creara be-
rramientas de soffwars, for-
meari persanal y desarrollara
proyoctos de mvestigacida ¥
desarrmallo

Los procesadores
seran Iltanium 2

» Intel Fabricack los svanzados
procesadores con tecnodogia de
Erg bty Taniuemn 2, reafizard accio-
nes formetivis, aporiard o crea
ri herramientas de software v,
asimmismo, pomded en marcha
proyecios de investgacion y de

! sarrolio

| Operacién, gestion

e infraestructura

» El Cesga pone la infraestruc
tura, la operacion y la gestidn
el superordenadar, e mante
mirmbertn de primer nivel, b e
onidinaciin de su uso v loem
pleard oo proyecins de 1+0. ke
misme g el CS1C y oS woeios
tecnaligices HE e intel m

maléculas a la
nanotecnologia

El Finds Terrar aportari & la

| oomsindad cienaifica la posi

Litidad de formular meevos

| problemas que hasts o mo-
| mento eran inatondatbes en
| dreas comoe la modelizacin

| deocéanas, chimatslogia,

| notecnalogia, diseio de mo-

lculas o simulacsin de sis-

| temas hiokigicos  Ademas,

| cilouls y memoria Y serd un |

el disponer de una gran ca-
pacidad de calculo permitics
al Cesga colabarar en proyec-
tos de instituciones que pre
cisen grandes capacidades de

| centro de referendcia murndial
| en ef dmlxive del calewlo chen-

oo, ya quee ce podied usar pa-
£ depnostrackones o difusion
del edbenila kntensivo. El soff
ware lbre jugariun papel dla
v, peed se sdaptaran aplics

| ciones clentificas a eniormos

| de memoria compart
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FINIS TERRAE (2007)

Largest Main Memory HPC site

14,000 GELOPS 2081 (Pll5 19,000 GB Memory +300TB

Eiber oplic Inliniband & LINUX SUSE + CMUJ

Q]

SANTIAGO DE COMPOSTELA, SPAIN, 2007
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Intel / ') CESCA DE GALICIA crmparan, et [
|cgie| SENTRCARTT Bl Fusd




External

6n de Consolas

Gesti

Iy
il

\

Sistema de gestio

—




7

Others examples in Europe in 2007

CSC Finland: 11 TFLOPS E = %i-"“f-;f__' =
CP4000, 512 BL465c, IB, 13
XC, MCS, 100 TB SFS

NSC Sweden: 60 TFLOPS
CP3000, 805 DL140, IB

University of Tromsg,
Norway: 60 TFLOPS

CP3000, 704 BL460c,
MCS

Project Ellen in Sweden:
182 TFLOPS, 2128
BL460c

15 May 2008
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Second Law b,

Arthur C. Clarke in "Hazards of Prophecy: The Failure of Imagination”, 1962

-The only way of
discovering the limits

of the possible Is to

venture a little way

past them into the
Impossible




Main Challenges when
Implementing

Easy to manage
Scalablility and future growth

Integration of data and
visualization

Interconections of Huge
Clusters

SW Licensing and releases

Productivity

-
g Management

15 May 2008




The driving force behind HPC )
Innovations T

igm
HPC as a HPC driving
cost center Innovation

HPC budgets HPC outcomes

HPC business or
research initiatives

Service-level Mission-critical
agreements HPC

HPC integrated
with enterprise IT

Technology HPC services | ENgineering, research Outcomes
and analysis services

HPC projects

HPC silos

15 May 2008 10



Everyday challenges in HPC

Growth and scalability

Demand for computing cycles
IS growing dramatically.
Users need more computing
capacity to drive profitability
and advance research.

Organizations need to implement
new projects faster.

15 May 2008
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Everyday challenges in HPC

Cost and efficiency

The cost of power and cooling
IS rising, and users don’t know
how to reduce it without
Impacting availability.

Organizations are expected to
deliver results while controlling costs.

15 May 2008
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Everyday challenges in HPC
Mitigating risk

Organizations need
to reduce product liability
and reqgulatory risks.

15 May 2008
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Sharpening the competitive edge

» Perform more simulation and analysis
* Manage exploding volumes of data

» Solve workgroup problems to
“grand challenges”

» Collaborate and share resources

* Make better use of floor space,
power and cooling

- Enable affordable, risk-free
deployments Extreme power for

computational demands

The <enterprise> that wants to out-compete must out-compute.
U.S. Council on Competitiveness (2006)

14 15 May 2008
15 May 2008 Www.compete.org y



HP Is advancing innovation for high
performance computing

Speed
Market-Changing time-to-breakthrough
Innovation and reach your
goals faster

Standards-based Reduce costs and

Economics accomplish more

Time-Proven Mitigate risks and
Confidence empower advancement

15 15 May 2008




Third Law b,

Arthur C. Clarke in the essay “Profiles of the Future", 1973

-Any sufficiently
advanced

technology is
Indistinguishable
from magic.
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Relative Performance of HPC 2p4c (Dual-Core) Servers
—=— BL465¢c Opteron 2218 2.6GHz

—— DL140 G3 Xeon 5160 3GHz 2p/dc

—— 3600 ltanium Montecito 1.6GHz
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15 May 2008
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Procesadores Dual-core Intel [taniume
2

Quinta generacion del procesador
Itaniume con arquitectura EPIC

Direccionamiento de 64 bits (1PByte)
Doble precision en FP (4 FP/ciclo)
11 issue ports (pipeline paralelo)

128 reg. ent, 128 fp, 64 predicate, 8
branch Itanium’ 2

inside™

Prediccion en saltos, especulacion
Machine check architecture
24MB cache L3 on chip

18 15 May 2008



ProLiant DL785 G5 - Overview

Processor - 4 or 8 quad core Opteron processors

Slmply' - 4 proc skus ranging from 2.2GHz to
the most 2.5GHz
expandable 8s Memory . 64 DDR2 DIMM slots
> 256GB max memory (w/ 4GB DIMMS)
r
x86 ,Serve - Up to 256GB DDR2 at 533MHz, or 128GB
available DDR2 at 667MHz
> 8GB DIMMSs supported post launch

Internal - 8 (std) + 8 (opt) SFF SAS drive bays
Storage - Embedded RAID support

- - 1 DVD removable drive
| ( ‘ ( ‘ ‘ \ \ ‘ Networking

> Dual embedded Gbit NICs
e - 11 PCle slots, or option for 7 PCle & 2 HTx
slots
Management - iLO 2

Form Factor -« 7U Rack Mount Server
19 15 May 2008 0Ss - Windows, Linux, Sun Solaris




AMD 8300 Quad-Core AMD Opteron™ Processors

AMD’s “Barcelona” Quad-Core will offer significant performance and performance-per-
watt advantage for ProLiant servers.

Feature Name

Description

Benefit

Independent Dynamic 'ndependenct of{gquency per Power
Core Technology Savings
AMD CoolCore™ Coarse & Fine Transistor Power
Technology Control Savings
Dual Dynamic Power Inde(g)::rzgqeirtl}(/:)Slgggap:)ellgr?;)s for Power
ManagementTM (DDPM) cores and memory controller Savings
Increased
' ' i 128 Bit Floating-Point (Full PRigOnanee
AMD Wide Floating Point atin
Accelerator pipeline) Floating-Point
Performance
AMD Memory Optimizer Memory access, core Increased
Technology utilization Performance
AMD Balanced Smart ) %1/L2/Ld3 gaC?ed balgmﬁed . Increased
CaChe etween dedicated ana share Performance,
Less
Rapid Virtualization Nested Paging & Tagged TLBS  |n(.{EALE
Indexing Virtualization
Performance

20

15 May 2008

HyperTransport™ technology
links provide up to 24 GB/s peak
bandwidth per processor.

10.7GB/s @
DDR2-66T

Quad-Core
AMD Opteron™
Processor Design for Socket F (1207)

Q]
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If we relate 1 Ghz to 1 second....

MEMORIA 16GB MEMORIA 16GB MEMORIA 16GB . . . . MEMORIA 16GB
3 min
11 min I I I
1 seg cpu L - cPU 4 . cPU L .‘ﬂ’U - = -
=0 Eerll EETE EEEE [E00

CPU 1 GHz 1 seg
Memoria 60 ns 1 min
Memoria vecina SMP 185 ns 3 min
Infiniband/Myrinet 5 microseg 1,5 horas
Disco 10 milis 4,5 meses

Q]
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Rack Density vs. Alternate Cooling

Liquid
Cooled
Server
Liquid
Cooled
Chassis

Density

Hp
Stay;
Ic Smélr[ -
Oo/jp,
g

Limit of forced air cooled data centers

[EEY
o
=
a1

20 24 30 35 40 45 50 .
Power [kilowatts/rack] [’2”]

22 15 May 2008 invent



MCS Side Airflow Design

et +eia tets

ot

Top View

23

15 May 2008

Controller—

Fan
Assembly

Blind-Mate
Quick
Disconnect
Couplings

Heat
Exchanger

—

Side Air

Duct
Front

Panel
Display

Water

Connecti
ons

i

Side View




HP BladeSystem c-Class

Performance

Broadest choice of fastest processors

Fastest interconnect in industry

Environment

Innovative power & cooling technologies

Management

Comprehensive management

Total cost of ownership
Lowering CapEx and OpEX

Infrastructure headroom for investment
protection

24 15 May 2008
15 May 2608



c/7000 Enclosure
Rear View

PARSEC architecture

Parallel, redundant and
scalable cooling and
airflow design

25 15 May 2008

Active Cool fans

Adaptive flow for maximum power
efficiency, air movement & acoustics,

redundant
Interconnect bays

8 bays; up to 4 redundant I/O fabrics
Up to 94% reduction in cables

Ethernet, Fibre Channel, InfiniBand
Onboard Administrator

Remote administration view
Robust, multi-enclosure control

Redundant active/passive, enclosure
will run even both OA fall

Power management
Choice of single-phase or
three-phase enclosures
AC redundant mode or
power supply redundant mode

Best performance per watt [ﬁﬁ]



From rack-mount to blade

Example
configuration:
256-node cluster
w/ InfiniBand

BladeSystem Advantage
Power: 32% saving
Floor space: from 8 racks to 5 racks
Network cables: up to 78% less

And excellent manageability!

26 15 May 2008
15 May 2608






Extending the vision: powerful catalysts
for HPC Innovation

e : TR A1
Parallel compositing Visualization =+

Accelerators and multi-core

Dense computing Computation

Linux optimizations
UPC optimizer

Converge
d fabric

Scale-up and -out

YJ0M]BU/103UU0IBIU|

Remote caching
Grid-enabled SFS Data management

Grid and Adaptive Infrastructure
Advanced power and cooling

28 15 May 2008 invent



Increase performance and flexibility
with a complete HPC solution

HPC Cluster Services

Microsoft*
Compute
Cluster Pack

Microsoft® Windows
Server™ 2003
|| Compute Cluster Edition

29 15 May 2008 invent



Translating market leadership
Into customer value

HP Investments

HPC Investments

HP Labs
Nanotechnology
Smart cooling
Converged fabrics

Absolute
Performance

Catalysts for HPC
Innovation collaborations
and partnerships

Accelerators & Multicore
Dense computing
Linux optimizations

Enterprise Computing
“Adaptive Infrastructure”

Scale-out Management
Grid and virtualization
Power and cooling

Enterprise
Mission Ciritical

Turnkey
Solutions

Robust, value-add solutions
for scale-up and scale-out
Superdome with 128c
Linux
UCP, with cluster
platforms including
XC/SFS/SVA

HP industry-standard

ProLiant and Integrity
Servers

BladeSystem
StorageWorks

30 15 May 2008

$3.5B FY06 R&D Spend

Volume departmental
clusters leveraging HP and
partner products
New HP Cluster
Platform Workgroup

System
D]

Windows CCS



Working collaboratively to accelerate
the pace of innovation

O ]

HP Collaboration invent Catalysts for
and Competency HPC Innovation

Network . Participate in the HP
. invention process o
HP Consortium for

s . . Advanced Scientitic | |
Facilitates interactions and Technical Cc:rnpuiing Oppor’runihes to work with

among customers, HP on the future of HPC
partners and HP

HPCD user group for

ET CONNECTED

customers, partners People. Training. Technology.

and collaborators




HP also Is:

32

Competence Centre
Incentives

Total Integration with ISV
and all kind of 3rd parties

Aliances with main players
such as Intel, AMD,
Microsoft, SUSE, Cisco, etc

Comunications and Press
activities

15 May 2008

Compl’u?ion

Ao

Visualization

Data
Management

Partnerships




I Sample: Multicore Program

Multi Core raised to the
power of system

performance HP =
M C Performance

HP Multi Core — the power
(ability/strength/muscle/capa
city) to perform

Forging the new definition of
system performance
- HP Multi Core

33 15 May 2008

nnnnnn



L
‘I: .I
|

‘ |

|
|

I nojb/ 0/ ﬁ'ﬂ‘tner




