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COMUNIDAD DE USUARIOS DEL CESGA

e Universidades gallegas

e Centros de Investigacion de la Xunta de Galicia
e Centros del CSIC

e Otras instituciones publicas y privadas de I+D
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EVOLUCION TECNOLOGICA DEL CESGA

1993 1998
VP 2400 VPP 300 AP 3000

1999 2001
HPC 4500 SVG

v

2.5 GFLOPS 14.

2002
HPC 320 BEOWULF

1 GFLOPS 12 GFLOPS 9.6 GFLOPS 9.9 GFLOPS
2003 2004, 2005, 2006 2007
SUPERDOME SVG TERRAE

a

64 GFLOPS 16 GFLOPS

768 GFLOPS

3,142 GFLOPS 16,000 GFLOPS

Installation Year 1993
Capacity
Capability VP2400

1998 1999

VPP300E

AP3000 | HPC4500

2001 2004 2005

SVG SVG SVG SVG

HPC320 | SUPERDOME FINIS TERRAE
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Evolucion en rendimiento

PEAK PERFORMANCE EVOLUTION x5
IN CESGA (in GFLOPS®) q

T — -

YEAR 93[94IHIHIS?IH1HIWIO$IMIDBIIKI'HINIU'."I
("1 GFLOPS = 1.073.741. &24 loatng polnt operalions par secand)
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TERRRAE
qg /} CESCA

on production (April 2008)
More than 16 TFLOPS and 19TB RAM Memor

Plus Agreement among

intel)

New Server HPC (December 2007)

FINIS TERRAE

Yy
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FINIS TERRAE - COMPUTING NODES

[ Fiber Chanel 2Gbits/s I 1 GbitEthernet
[ Fiber Chanel 4Ghits /s [ FastEthernet
" Infiniband 10 Gbits/s [l uscsi 320 MB/S

SUPERCOMPUTING

=5 _ 145 cc-NUMA Nodes

with Itanium CPUs
connected through a
high efficiency
INFINIBAND network

HF Integrity nePE40 Architecture

1 g
§

2 3
8

1 node: 128 cores,
.......... 1.024 GB memory

I I l ' l I - 2 nodes: 64+64 CPUs,
i = — 256+128 GB memory

142 nodes: 16 cores,

e

TR
L ol ke

e
i

—

= om

128 GB memory
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FINIS TERRAE - Recursos de almacenamiento

[ Fiber Chanel 2Gbits/s DATA STORAGE:
[ Fiber Chanel 4Gbits/s

Infiniband 10 Gbits,/s « 22 nodes with 44
[l 1 Gbitethernet cores for storage

) FastEthernet
B uscsI 320 MB/S

management.
- 390 TB disk.

= T - - 1 PB Robot Tape
= Library.

R ]
E -1

aurelio@fs001:~> df -H /sfs

S.ficheros Tamano Usado Disp Uso% Montado en
84.21.168.199:/sfs 156T 5.8T 142T 4% /sfs

CSIC Madrid, SPAIN, June 2008
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OTRAS INFRAESTRUCTURAS

Architecture

Mumber of Processors

Type of Processor

Peak Performance
Interconnect
Mermory

Disc

as

Year Installed

PC Farm (Self Made), Beowulf
Cluster

Over 96 processors

Intel Pentium III 1GHz up to P4
3,2 GHz

528 GFLOPS (nodo CESGA)
Myrinet and Gigabit Ethernet
1GB - 2GB per node

9 up to 160 GB per node (ower
12TE global)

Linux

2000 (first stage)

/ ] _. XUNTA
/) CESCA ﬁ DE GALICIA

Architecture Blades Dell PowerBdge 1955
Mumber of Processors 40
Type of Processor Intel quad-core :

36 Intel Xeon 5130 1.6GHz
4 Intel ¥eon 5355 2.66GHzZ

Peak Performance 2183 GFLOPS
Interconnect Gigabit Ethermet
Memory 4GB (nodos Xeon 5130)

BGE (nodos Xeon 5355)

Disc SAS 73.4GE (nodos 5130)
2y SAS 73.4GB (nodos 5355)

oS Linux

Year Installed 2007

CSIC Madrid, SPAIN, June 2008
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« CGEC

Enabling Grids
forE-sclencE

EGEE Infraestructura:
> 240 sitios en mas de 50 paises
> 40.000 CPUs
> 15 PB almacenamiento de media
> 20.000 trabajos concurrentes por dia
> 120.000 trabajos por dia
> 6.000 usuarios en mas de 100 VOs

CSIC Madrid, SPAIN, June 2008
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DPTO. APLICACIONES Y PROYECTOS

0 3 + 1 TECNICOS DE SOPORTE APLICACIONES

v Dr. en Fisica
v Dr. en Quimica Computacional
v Dr. en Ingenieria Informatica

v Licenciada en Matematicas (Aplicadas, i-MATH)

0 TECNICO DE INNOVACION
0 CONTRATADOS DE PROYECTOS

[ CSIC Madrid, SPAIN, June 2008
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DPTO. APLICACIONES Y PROYECTOS (i)

0 INSTALACION Y COMPILACION DE APLICACIONES DE
CALCULO

0 SOPORTE TECNICO APLICACIONES Y PROGRAMACION
CIENTIFICA
v Paralelizacién
v Librerias
v Herramientas y lenguajes

v Rendimiento

1 DESARROLLO DE PEQUENAS APLICACIONES DE CALCULO

CSIC Madrid, SPAIN, June 2008
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DPTO. APLICACIONES Y PROYECTOS (ii)

0 REALIZACION DE PROYECTOS DE I+D+i
v Europeos (SMARTLM, EGEE, BEINGRID, ETC)
v Nacionales (i-MATH, RETELAB, IFEC)
v Regionales (g-Fluxo, ISEC, e-IMRT, etc).

v Siempre en colaboracién

v Orientacidon de investigacion aplicada

CSIC Madrid, SPAIN, June 2008
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APLICACIONES INSTALADAS ABRIL 2008

Calculo Estructural, Elmer @\
Fluidos y Magnetismo B Y jj]_[ Nner
Gaussian 03
Calculo Molecular _
Amber
Amber ‘ X b 0@
Gaussian 03 ‘ X @m
SIESTA ‘ X
Gromacs ‘ X
LAMMPS ‘ X LAMMPS Molecular Dynamics Simulator
NAMD ‘ X

ScalableMolecular Dynamics

VER LISTA ACTUALIZADA EN
O EN MODULES

CSIC Madrid, SPAIN, June 2008
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http://www.cesga.es/

APLICACIONES INSTALADAS ABRIL 2008

aurelio@fs001:~ - Terminal - Konsaole
Sesion Editar Vista Marcadores Preferencias Ayuda

aurelio@fsB@l:~> module av

Jusr/share/modules
modulefiles/module-info modulefiles/use.own
modulefiles/dot modulefiles/modules
modulefiles/module-cvs modulefiles/null

Jusr/share/modules/modulefiles
module-info modules null Use.own

fopt/cesga/modules
amber/9(default) mkl/16.08.2.018
attach icc/18.1.812 mkl/9.1(default)
cmkl/18.8.811 icc/9.1.852(default) mlib/9.6(default)

cmkl/9.1 idb/1@.1.812 molpro/2886.1-par(default)
elmer idb/9.1.@52(default) molpro/2886.1-par-ext

fftw/2.1. ifort/le.1.e12 molpro/2886.1-serie
fftw/3.0. ifort/9.1.852(default) namd/2.6({default)
fftw/3.1.2(default) impi/3.@ namd/2.6b1

ga3d/cl impi/3.1 netcdf/3.6.1

ge3/d2 impi/3.1.838(default) netcdf/3.6.2(default)
g83/el(default) intel/18 numpy
gamess,/mar2@87(default) intel/9(default) pyMPI

grads itac/7.1/impi3 siesta
gromacs/3.3.1 lammps/22Jan28@8(default) statas1e.8(default)
gromacs/3.3.2(default) lammps/22Jan2888-impi udunits
gromacs/3.3.3 mkl/18.8.811

aurelioffseel:~> |

& Terminal

K% XUNTA
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APLICACIONES CSIC EN EL FINIS TERRAE

INSTALADAS:

Molpro quantum chemistry package
sTata:

Materials Studio

PROXIMAMENTE:

Introducing a computing revelution. ..

o Wolfram
& € Mathematica6
T - <

PODEMOS INSTALAR APLICACIONES CON LICENCIA CSIC

CSIC Madrid, SPAIN, June 2008
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HERRAMIENTAS DE DESARROLLO

HERRAMIENTAS
Intel C++
Compiler :

Intel Fortran
Compiler

Modules X

LIBRERIAS
MKL ‘ X

HP's Mathematical Software Library (MLIB)

Developer & Solution Partner Program (DSPP)

P ‘HF‘ P ‘ X

Intel MPI Library ‘ X
HP Message Passing Interface library (HP-MPI)

Developer & Solution Partner Program (DSPP)

HP Caliper

_ _ X XUNTA
/ ) CESCA DE GALICIA
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FINIS TERRAE - MKL Performance

DAXPY from MKL in FINIS TERRAE

G000 T T | T | T | T | T | T | T | T T

I thread
| thread with core affinity

I thread with socket affinity

5000

4000

2000

1000 — —

0 ] | ] | ] | ] | ] | ] | ] | ] | ] | ]
0 10000 20000 30000 40000 50000 60000 70000 80000 90000 le+DS

Size
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le+06

I
Be+05

I
be+05

= | thread with core affinity
— | thread with socket affinity

— | thread

Size

DDOT from MKL in FINIS TERRAE
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Tanaiio del problena

SUPERDOME HP-UX -MLIB

1

= | thread with core affinity
= | thread with socket affinity

= | thread

Size

DDOT from MKL in FINIS TERRAE

FINIS TERRAE - SUPERDOME

=]
=

]

]
000

]
000 —
000 |—
1000 —
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FINIS TERRAE - MKL Performance

DGEMM from MKL in FT

1,2e+05 | | . I

1,1e+05

?

1le+05

90000 1 thread

2 threads same socket

2 threads different socket
4 threads same socket

4 threads different socket
8 threads same socket

8 threads different socket
—— 16 threads

80000

70000

60000

Mflops

50000
40000

30000

20000

10000

O ] | 1 | ] | |
0 5000 10000 15000 20000

Size
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FINIS TERRAE - MKL Performance

DGEMY from MKL in FT

?D{]ﬂ I I I T T I | I I I I I T

— | thread
6000 —— 1 thread with core affinity —

—— | thread with socket affinity

2000

1000 — —

0 l | ! | ! | I | 1 | ! | | | ! | l | 1
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000
Size
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FINIS TERRAE - Gaussian Performance

MP2 / Semidirect .
Gaussian

sto3g l BLYP/cc-pVTZ 8proc !

- BLYP/cc-pVTZ 4proc s
-
BLYP/cc-pVTZ 2proc a

CEP4G
BLYP/cc-pVTZ &

ccpVDZ w HF/LANL2DZ ’
CCSD(T)/aug-cc-pVTZ P

o
0\

5000 10000 -7

6319(d) b 15000

Bapsedtime /s
621g @

0

CJFINIS TERRAE
™ S UPERDOME

2000 4o00 o o— @
6000 5400
1000

Elapsed time /s

CSIC Madrid, SPAIN, June 2008
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FINIS TERRAE - SFS: A Gaussian Test

FULL OPTIMIZED FILESYSTEM

6400
6300
6200

6100

o))
o
o
o

1 SFS
M LOCAL

Mem:ZGB
cosd(t/aug-co-pvdz #ccsd(t)/aug-cc-pvdz MaxDisk=30GB

aurelio@fs001l:~> df -H /sfs

5900

[¢)]
(o]
o
o

Elapsed time /s

[¢;]
N
o
o

5600

5500

S.ficheros Tamafio Usado Disp Uso% Montado en
84.21.168.199: /sfs 156T 5.8T 142T 4% /sfs

CSIC Madrid, SPAIN, June 2008
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FINIS TERRAE - APLICACIONES PRUEBA

| RCS of a sphere with 200) diameter. |

Unknowns number 32,411,106

Cell dimensions 2)\

ie " |Process number 512

3 2 : “ TS | Total Memory TTB
Setup time 4h35m

“32 000. OOO INCOGNITAS” Single MVD time Bms
1094 SPEEdUP M"’F’] Eunnin_g time of the iterative process| 10h35m

BB w et o . o Total Timme 15h10m

512+

256

128

Speedup

L L L L L
B4 128 256 512 7681024
i

I I 1
8 16 32 B4 126 256 512 7681024
number of process

CSIC Madrid, SPAIN, June 2008
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SOPORTE

-4 FORMA DE CONTACTO

v E-CORREO: aplicaciones@cesga.es
v TELEFONO: 981569810
v VISITA (PREFERIBLE PARA DESARROLLOS)

0 SE ASIGNA TECNICO Y TICKET

- SERVICIOS
v ERRORES EN APLICACIONES

<

INSTALACION NUEVAS APLICACIONES Y LIBRERIAS

<

COMPILACION APLICACIONES PROPIAS

<

CONSULTAS SOBRE PARALELIZACION, EJECUCION, COMPILACION

<

DESARROLLOS DE APLICACIONES

_ CSIC Madrid, SPAIN, June 2008
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INSTALACION APLICACIONES
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EJEMPLOS APLICACIONES

CALCUNETW

»-H_HM—-___ 14| CONSEO SUPERIOR

DE INVESTIGACIOMES)

Instituto die |
e iy csic CIENTIFICAS

= - "
l"?‘. & @)
W S Eucariotas-Imprestin 1V
EY— Y + Al Per i bran sl rerersa
* SEuyearitas-mpreshnll

= S aimep Bxierin| Ewpcaritus-Ingresionil

* Cs5H-Abmefor Per ki
* S 55H-AMelirPer kil
= Do

S
# 2 Eucuriotas- Impreston-111
* S Encariot-Impression-1
= 3,

in Complex Matworks. Inferme Teécnics O
calcular pardmetros esmo a centralidad)

= 1 N & aplicacidn "CalcuNebw” desenvolta na
{{% \ Sy USC {ver maisinformacién en: Calcublety

= 285 H-Lubina-Cerebro-Nodor Directn

tropia cu & comunicabilidade de redes oo

Eimam1es || Secuencim 125 corregidas

ata warias deceas de miles de nodos, pe

analise de grandes redes ata ese momerd *:mm
e permite ademais compansr o8 resultad
100 redes aleaterias co mesme nimero d

csic

CSIC Madrid, SPAIN, June 2008
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EJEMPLOS APLICACIONES

Sesién Editar Vista Marcadores Preferencias Ayuda

GO3MEM

Gaussian(03 Resources Estimation

Sesion Editar Vista Marcadores Preferencias Ayud

(== I = Terminal N2 3

CSIC Madrid, SPAIN, June 2008
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THANK YOU!
QUESTIONS
CONTACT

2

END

CSIC Madrid, SPAIN, June 2008
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