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MISSION STATEMENT

To provide high performance computing and communication resources
and services to the scientific community of Galicia and to the National
Research Council (CSIC), as well as, to institutions and enterprises
with R&D activity.

To promote the use of new information and communication technologies
applied to research within the scientific community of Galicia.

To become a consolidated RTD Centre of Excellence serving as
international scientific and technological reference in the field of
computational science and numerical simulation.
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CURRENT CESGA’S COMMUNITY OF USERS

» Galician Universities

» Galician Regional Government Research Centres

« Spanish National Research Council (CSIC) Centres
» Other public or private enterprises and institutions

" Hospital Laboratories

Other Universities worldwide

Non-profit R&D organizations

VIGO, SPAIN, 2007
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SERVICES

* HPC, HTC & GRID Computing

* User Data Storage

* Advanced Communications Network

* Video streaming broadcast & on-demand
 Remote Learning & Collaboration Room Network
* e-Learning & Collaboration Tools

* GIS (Geographical Information Systems)

* e-Business Innovation Consulting

* R&D&I Project management

h VIGO, SPAIN, 2007
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TECHNOLOGY
CESGA’S TECHNOLOGYCAL EVOLUTION SERVERS INSTALLED

1993 1998 1999 2001

VP 2400 VPP 300 AP 3000 HPC 4500 STORAGETEK SVG
. w E

2,5 GFLOPS 14,1 GFLOPS 12 GFLOPS 9,6 GFLOPS 51 TERABYTES 9,9 GFLOPS

2002 2003 2004, 2005, 2006 2007

HPC 320 BEOWULF SUPERDOME SVG FINIS TERRAE

64 GFLOPS 16 GFLOPS 768 GFLOPS 3,142 GFLOPS 16,000 GFLOPS

Installation Year

Capacity

Capability

1993 1998 1999

vP2400 | YPP300E

AP3000  HPC4500

2001 2002 2003

SVG

HPC320 |SUPERDOME

2004 2005

SVG SVG 2006

FINIS TERRAE
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TERRRAE

[ﬂé@ // CESCA

New Server HPC (December 2007)
More than 16 TFLOPS and 19TB RAM Memory

Plus Agreement among

intel)

FINIS TERRAE (2007)

VIGO, SPAIN, 2007
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http://images.google.com.ar/imgres?imgurl=http://www.cs.cf.ac.uk/ccgrid2005/hp-logo.gif&imgrefurl=http://www.cs.cf.ac.uk/ccgrid2005/&h=239&w=292&sz=18&tbnid=XV5whVrwpJTQvM:&tbnh=94&tbnw=115&prev=/images%3Fq%3Dhp%2Blogo&start=3&sa=X&oi=images&ct=image&cd=3
http://images.google.com.ar/imgres?imgurl=http://www.itnews.sk/buxus_dev/images/2006/Intel_logo_nove1_velky.jpg&imgrefurl=http://www.itnews.sk/buxus_dev/generate_page.php%3Fpage_id%3D38109&h=501&w=737&sz=34&tbnid=Lw05PRgXzPHB1M:&tbnh=96&tbnw=141&prev=/images%3Fq%3Dintel%2Blogo&start=2&sa=X&oi=images&ct=image&cd=2

FINIS TERRAE (2007) — COMPUTING NODES

[ Fiber Chanel 2Gbits/s [l 1 GbitEthernet
[ Fiber Chanel 4Gbits/s M FastEthernet
Infiniband 10 Gbits/s . USCSI 320 MB/S

SUPERCOMPUTING NODES:

144 cc-NUMA Nodes with
Itanium CPUs connected

NV VUL / ZZ through a high efficiency
N ___ INFINIBAND network
NN _

ALY
AAVA L
AAV AL

* 1 node: 128 cores,

1.024 GB memory
* 1 node: 128 CPUs,
384 GB memory

* 142 nodes: 16 cores,

128 GB memory

N ‘ * 2 nodes: 4 cores,

4 GB memory for testing

VIGO, SPAIN, 2007
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FINIS TERRAE (2007) — DATA STORAGE RESOURCES

DATA STORAGE:
.Ff:e' Cranel 2o » 22 nodes with 44
::;fie:iba::el:Gbiltt:;ss cores for storage

management.

[l 1 GbitEthernet

[ FastEthernet * 390 TB disk.
[l uscst 320 MB/s
* 1 PB Robot Tape

Library.

Santiago de Compostela, SPAIN, 2007
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USER’S CPU TIME CONSUMED SINCE 1997

100,000,000
20,000,000 (>
10,000,000 3
4 ia,zoo,ooo
1,600,000 " .
1,092,834, 2
= 1,000,000 1,532,301
% e 1gt 540,277
Pl 229,517 ’
3 145,881
‘g- 100,000 133,117
10,000 & o
1,000

Year
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N.PORTUGAL
TOGE3 rNET

"ar_RECETGA

GALICIAN’ SCIENCE & TECHNOLOGY NETWORK

VIGO, SPAIN, 2007

evalopmant Fund

ERDF
European Regional
Devalap
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GALICIAN’ SCIENCE & TECHNOLOGY NETWORK

Eh

"« RECETGA

"ar_RECETGA
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ACCESS GRID ROOMS

@® CCcG
Universidad de Mifio

@ Universidad de Vigo

CESGA

SANTIAGO
CENTRO DE SUPERCOMPUTACION DE GALICIA

PONTEVEDRA

. ORENSE

UNIVERSIDADE DE VIGO
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HOW REQUEST HPC, HTC, STORAGE SERVICES

 Galician Unicv“ec{(sity, CSIC or Public Regional Center
Here @  Itis FREE, no FEE Except for Special
Requirements
* Fill Form
* Other Public Organization
 Agreement (It is NOT free)

* Public calls (from Jan. 2008)

N — VIGO, SPAIN, 2007
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HOW REQUEST HPC, HTC, STORAGE SERVICES

 Private Organizations & Companies

* ONLY for R&D (maybe &l)

« Small FEE (less 2€/CPU-hour)
« Soft Licenses NOT included

« Contact us for Budget
* Public calls (from Jan. 2008)

* Independent Researcher
e Contactus

* Public calls (from Jan. 2008)

N — VIGO, SPAIN, 2007
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THE SOFT LICENSE PROBLEM

« Commercial Licenses

It is expensive for R&D
Allow limited innovation

OK, Obligation in Innovation

We can use your license (if contracted
allowed) or

Rent a new license (likely)

USE OPEN SOFTWARE in R&D

N — VIGO, SPAIN, 2007
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OPEN SOFTWARE BENEFITS

e
[ ]

Unlimited number of licenses

Allows faster inclusion of new methods
Optimization
Solvers

Base libraries (BLAS, FFTW,etc)

Allows the production of new soft products easily

Faster response to new CPU architectures

As good as commercial software

k VIGO, SPAIN, 2007
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NEW MATH ALGORITHMS

Method Storage Flops
GE (banded) n® n’
Gauss-Seidel n n®*logn
Optimal SOR n? ntlogn 10"
CG n mSlogn
10°}
Full MG n n?
Optimal SOBMN"
10" ‘

Moore's Law

VIGO, SPAIN, 2007
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OPEN SOFTWARE INITIATIVE

http://simula.cesga.es

« Joint project of

- CESGA

 Applied Math Departments (USC,
UDC, UVIGO)
* Analyze Open Software for CAD/CAE (i.e. CAELINUX)
* We have selected:
S ALO ME « SALOME (CAD, PRE-POST)
= « CODE-ASTER (Thermo-Mechanic)
Code_Aster'~ ELMER (Multi-physics)

& Elmer

VIGO, SPAIN, 2007
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http://www.uvigo.es/indice/index.gl.htm
http://www.salome-platform.org/
http://www.code-aster.org/index.php
http://www.udc.es/
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MEC:

XY ZQ11 @8 2 Kb

* Produce Distribution with (October):

* Test applications for:

OPEN SOFTWARE INITIATIVE

VIGO, SPAIN, 2007
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