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Elgr’rd’informocié Step 1:
cientifica Institutional Stability and Commitment

e Complementary partners
— National Ministry + Autonomic Region Ministry
— HEP Institute + Multidisciplinary Institute
— University with strong Science and Englneerlng Faculties

HITY Generalitat de Catalunya ; -
Departament d'Universitats, Recerca MINISTERIO Ciremalt
WY i Societat de la Informacio TWW > v recnoLocia

UnB

Universitat Autonoma de Barcelona

e Multi-annual budget plan integrated into

— CIEMAT "“Strategic Plan”
—~ New Dept @ CIEMAT headed by N. Colino

— Catalan “Research Plan”
— New Div @ IFAE headed by M. Delfino

- UAB "“Strategic Project”
-~ Ensures building maintenance plus good WAN
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CONVENIO DE COLABORACION ENTRE EL DEPARTAMENTO DE UNIVERSIDADES,
PIC INWST'{GALLUI\ Y SOCIEDAD DE LA INFORMACION DE LA GENERALITAT DE
oort d'informa CATALUNA  (DURSI), EL CENTRO DE INVESTIGACIONES ENERGETICAS,
R entificd M‘ED]’DA‘HRIENTALES Y IELNDLD{'I(.AS (CIEMAT), LA UNIVERSIDAD AUTONOMA DE
AR ONA (U O DE FISICA DE ALTAS ENERGIAS (IFAE), PARA LA
DEL CENTRO DE COMPETENCIA CIENTIFICO-

TO DE INFORMACION CIENTIFICA (PIC)

$ W SEGONA.- Objectius. SEGUNDA..- Objetivos.

O El PIC tindra els segiients objectius generals: El PIC tendré los siguientes objetivos generales:
)

— - S‘arv[r com centre coordinador de computacié - Servir como centro coordinador de computacion
@) o F:;entiﬁca en un entorn massiu de dades, cientifica en un entorno masivo de datos,
C - inicialment els de Fisica d'Altes Energies i, en inicialmente los de Fisica de Altas Energias y, en
.— especial, els produits pel Large Hadron Collider especial, los preducides por el Large Hadron
4 (O (LI IC_J, per a usuanis espanyols, 1 obert a altres Collider (LLHC), para usuarios espafioles, y
GC) ) usuaris potencials de la Unioé Europea i de tercers Ebierm a odtms usuarios potenciales de la Unidn

- ﬁ paisos. urepea ¥ de terceros paises.
E O, a - Servir com a centre coordinador en la - Servir  como centro  coordinador en la
Q E cgmputacm per al ],HI:’I dr:l_ﬁ grups espanyols de computacién para el LHC de los grupos
Q oy Fisica Id‘ﬁ%tes Emlergles, i f.['aquests_ amb la espafioles de Fisica de Altas Energias, y de éstos
e comunitat internacional de computacié per al con la comunidad internacional de computacion
% g_ LHC, particularment amb el CERN, para el LHC, particularmente con ¢l CERN. ,-’f\\
|

_ O _—
© 8 En prova de conlfnrmttal, iperala c?eguda constincia En prueba de conformidad, y para la debida
S - d_e tot el convingut, les parts signen el present constancia de todo lo convenido, las partes firman

_~ C Conveni en catald i en castelld, per quadruplicat el presente Convenio en catalan y en castellano,
C Q M© Fxclmplnr i a un sol efecte, al lloc i data al principi por cuadriplicado ejemplar ¥ a un solo efecto, en
C c C indicats el lugar y fecha al principio indicados.
o c
| @) o

B n L W
— L f—

- ) O ?hle, :Sr. D. Andreu Mas-Colell Excmo. Sr. D. Pedro Morenés Fulate
E -onsejero Presidente
Z Q. Dep&rgamr?r}tu de Ulluvcrxidades, Centro de Investigaciones Energéticas
Investigacion vy Sociedad de la Medioambientales y Tecnoldgicas

Infonn)geiién de la Generalitat de Catalunya
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SEG ﬂ%_% MINISTERIO . A~ Ohjeti\-'ﬂs.
i TECNOLOGIA
El P dré los siguientes objetivos generales:

RESCLUCION DE T DE 0jcqFm@tsDE 2003, DE LA SECRETARIA DE ESTADO DE

FOLITICA SIENTIFICA ¥ TEC NOL OGIC A, POR LA OUE SE DISPONE LA DESIGHACIOM . ..
DEL PUERTE BE INFORMACIGN CIENTIFICA {PIC) SOMO CENTRO RESIONSL TIER-1 * COIMO centro coordinador de computacion
PARA LA COMPUTACION CIENTIFICA EN CSPANA, RELACIONADA COHW EL -~ :

PROGRAMA EXPERIMENTAL DEL ACELEMADDR LHC (LARGE HADRON COLLIDER) fica en un entorno masivo de datos_

DEL GERN [CENTRO EUROFED DE INVESTIGACION NUS LEAR) mente !DS de Fisica de Altﬂs Enurgiﬂﬂ v, N

Caonsiderando los objetivas ssignados & Cento oe Competenca Cienlifce Temoldgoa al" IDS pmducidﬂs Pﬂr E] [‘arge lIaern
Puere de Infosmacicn Ciendifica (FIC), creado mediande un Conwenio de Golaboracitn @ < B
SElZbigsion el 12 de knip se 2000 anbw & Cenirg de bwestionciones Energeloas Ll (iHC}’ pardé usuanos ESPEI.]ID[ES,, y

Medivambmntales y Tecroligicas (CIEMAT), e Departimenta o8 Liniversidedes, 1005 1 i
Invesancin o Bociedas te A Lty e s leridedis 3 4 otros usuarios potenciales de la Unién

t and

i
O
§ | .

C Insth.Ar de Fisies o Altae Enrsias {IFAE] Y s Unbvarsdas Susinsmn do Dareslets, ea v de terceros paises.
Corsderento e mporenca de oblensr mn oplimo retarne, por parte de la comusided
q) [ ranifico-lacneidgica acpaficks, de las irversionas realizadas en el prograrma experimertal . i
= & del sepleradar LHE [Lage Hadran Colder) dol CERM {Cenba Eurdpos o Investigesicn como  centro  coordinador  en [a
Huzam, .
E . ) ttacion para el LHC de los grupos
Tenknoo en cuenta que 8l pRoceEarIaraD S0 198 JOtos Sbionidos on ol Suse dal programe ol - » f i ,
Q_ 3 axpatimantal cel LHD sa'a reslizado por un sislema de compataciin y almacenamiena de Mes de Fisica de ﬁlt‘t’s bl]Erg]db! ¥ de é.‘\[US
— I ,;-'-?rfﬂ :-.Tt:::\.-,g;; ;“rf:vumn travéa de Cerdras Regonales a ciferenies niveles } I:Dmm‘lldad ]ntEIﬂﬂCl{mHl dE-' cﬂmuutﬂciﬁ”
" f\
> L Ests Socrgtaria do Ectads ha danvesto LHC, particularmente con el CERN. / \
U — Resoiver designar all Pusnia da Informacion Cientifies (PIC) come of Gerirg Ragional Tiar-1 o
q) en EEpana para comautacon ¥ almacenamanta de dalos del LHC (Large Hadmon Solider)
Cl) En Lo e camurris a W a de conformidad, y para la debida
O de f S e - de todo lo convenide, las partes firman
] 4 id, m : i
- Con ELSCCRITARIO OF E57400 Convenio en catalan y en castellano
. CE POLITICA CIENT) CHOLOGICA . . ’
O exen AT plicado ejemplar y a un solo efecto, en
C indic { .}'hu ) cha al principio indicados.
4

V. VY

Multi-annual agreement includes

personnel,

C
O Hble. :Sr. D. Andreu Mas-Colell Excmo. Sr. D. Pedro Morenés Fulate
E Consejero Presidente
Dep&rtamr.?nm de Universidades, Centro de Investigaciones Energéticas
Investigacion y Sociedad de la Medioambientales y Tecnoldgicas

Infonn)geiién de la Generalitat de Catalunya
23 March 2004 - Status and Plans for the Tier1 PIC (Spain)



%%:%‘

How long to achieve (institutional) stability?

March 18, 2001 - December 5, 2003 =

23 March 2004

CONVENIO DE COLABORACION
INVESTIGACION Y SOCIEDAD DE

Plgr’rd’informo‘ CATALUNA  (DURSI), EL  CENT)
Eienﬁfi o MEDIOAMBIENTALES Y TECNOLOGIC

BARCELONA (UAB) Y EL INSTITUTO 1
CREACION 'Y MANTENIMIENTO D]
TECNOLOGICA DENOMINADO PUERTC

MANES TRRIC)
DE CERMCIA
¥ TECNOLOGI

enerals:
RESOLUCION DE T DE D|(1EMEH'§DE 2003, DE LA SECRETARIA DE ESTACO DE
PFOLITICA CIENTIFICA ¥ TECNOLDGEICA, PO LA OUE SE DISPONE LA DESIGH ACION
DEL FUERTE BE INFORMACION CIENTIFICA (PIC) COMO CENTRO REGIONAL TIER-1 de com o

FARA LA COMPUTACION CIENTIRINS Py reacalls  @F) AFIAsARL o F

ps Espan}f
At 111|ests_ amr
mntes mheles nputa,:_'ﬁ P

FE HCEERONT LM [LSES RAOnn LoEoe) ol LERM (LA BUrpes oo Invesigeeicn
HuFam.

Tenknoo en cuanta que 8| pROCEEIMIEED S0 08 JOtas Sbionidos on o Susme
axnafimanial del LHE sa reslzado por un sistemna de computackin y alr
datcs digtribuids “Grid”, aganizedo & traves de Serdras Regionales
e e b Serminsloci s dal PrOYRCIg ).

Esta Serolaia de Cetade ha damesis M,
Hesolver designar al Pusrio da Informacion Cientifica (P mo o Corirg Ragional Tier-1
en EGpana pats corsutacion v almacenamants de dal |LHC {Large Hadron Solider)
Lore camurios a WA eguda con:
o gnen el |
Macrid, 85 dediciodEGs 0 d
EL SECRITARIC OF ESTADO per quadr
CE POLITICA CIENTFICA ¥ TECNDLOGICA i data al p

e

Pedro Motenis Eulals

Hble. Sr. D. Andreu Mas-Colell

Consejero

Departamento de Universidades,
Investigacion y Sociedad de la
Infonn)geiié-n de la Generalitat de Catalunya

ENTRE EL DEPARTAMENTO DFE

TINTVFRCITNA TGO

Establishment of a center for Data-Intensive Analysis
of Scientific Information

Frof. Manuel Delfino
European Organization for Muclear Research (CERM)T
March 18,2001

Enormons changes in oy of experimental sclence are 0CoOWTIMG in rmany

1mme, are how availdble in digital form and canbe stored to form huge

lhwvaran A amiamtifin data Mrear tha laot dacadas dicminlines cneh ao Farth Sriaweag
E

lear

2.7 yr 7
challenges to the delrvery of supporting computing services for these cormmmunities.
Whereas in the past supercornpnters brought advravices throngh CPU-intensme
sitnlations, the decade of the 2000s will bring advances theough dafa- mfensive
hppofhesis fesfing on scientific Hbraries such as protein banks and through fision of
dizéa fror different sowrees such as radin, optical, X-ray and garnma-ray telescope
inforraation. Compuding Febrics tured for data-intenstee operations, such as those
that have been developed by CERM and its collaborators for High Energy Plarsics
data analysis, are a kew enabler for these emerging scientific methodologies.
Corbined with long-term data archiving facilities and interconne cted to other fabrics
and to its geographically dispersed users throngh the fast deseloping Mformation
Frid, such Sedenfific Data Pords willbecorne the new libraties of acthee content that
support the virtual scientific coreaunities of the 217 century.

It iz proposed that TTAR take a leading vole to establish such a Scientific Data Port
in Catalurgra, the Port 4’ Informacio Cientifica.
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Institutional Stability and
Commitment

PIC Governing Board

Sra. Lucila Izquierdo

Secretary General of CIEMAT (President of G.B.)

Sr. Manuel Aguilar-
Benitez

Director of CIEMAT Dept. of Fusion and Elementary Particle
Physics (Spanish representative in CERN Council)

Sr. Lluis Terrades

Representantive of the Spanish Government Delegation in
Catalunya

Sr. Ramon Moles

Secretary General for Universities, Research and
Information Society, Catalan Government

Sr. F. Xavier
Hernandez

Director General of Research,
Dept. of Universities, Research and Information Society

Sr. Ramon Pascual

ad-persona,
(President of the Catalunya Synchrotron Light Source)

Sr. Enrique
Fernandez

Director,
Institut de Fisica d’Altes Energies

Sr. Francesc Godia

Vicerector for Strategic Projects,
Universitat Autonoma de Barcelona

Sr. Manuel Delfino

PIC Director

23 March 2004
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PIC Most important asset:

port d'informacid

cientifica Peo p I e

E . = 7 I
h

| t PIC
i port dinformacio
cientifica
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PIC Most important asset:

port d'informacid
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Most important asset:
People

16
14
12
10

o N A~ O

Evolution of PIC Personnel

O EGEE

B CIEEMAT
O DURSI

L] L OLCG-ES

INENERE m IFAE
L
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jul-03
jul-04

mar-03
may-03
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mar-04
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PIC

oiaromess  (G00d physical infrastructure

cientifica
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PiC. “Edifici D” Built ~1990 to house

port d'informacid

clentificc “IBM EARN Supercomputer”

004



PIC

ot amomacic | OtS Of chilled water and cold air

cientifica
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PIC
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500 KVA Diesel Generator

tly

’
U R

i
A .

23 March 2004
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PIC

coi dinomacis  Space for a lot of UPS equipment

o
“ |,
3
w’:ﬂ

004



/&E&;gﬁggwmcé Good physical infrastructure

Capilarization to 2 16A :
circuits per rack 200 KVA UPS with
Siciries Active Harmonic

e Compensation

300 K€ investment by UAB to
adapt Edifici D D to the needs of PIC

uunmmng‘i b d——

500 KVA Dlesel

o B j g & Huge supply of chi'IIed water
oy and air flow
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‘ port cinformaci PIC Machine Room

UAB M

—_—
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P o

PIC Machine Room

|
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cientifica

iamomecs 2 Areas: Racks + Robot(s)

TC18
RACK09BPIC

IndividLlaI Rack
Smoke Detectors
connected to

Electrical Breakers
- nERTTTEN

Status and Plans for the Tier1 PIC (Spain




cientifica

Global Laser-based
smoke detection

f

Potassum Carbonatel powder fire
extinguishing “"bombs”

23 March 2004 Status and Plans for the Tier1 PIC (Spain)
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cientifica

‘ iamomecs 2 Areas: Racks + Robot(s)

~ 1000 “u” of Racks ready for CPU /,% —
and dISk servers | /

LAN: All switched Gbps Ether
WAN: Dedicated VLAN 500 Mbps

6000 slot STK L5500 Robot
2 9940B drives (need to get more!)

Space for 3 more Robots with virtually no
construction work.

21
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PIC

port d'nformacf~@ MM, D|sk+Tape Servers, Grid “"Plug”

cientifica
J .:-’ / L

| 80 Dell P4 3 GHz HT

SuperMicro &8 Grid UI, RB, BDII, SE CE

IDE Disk
Servers

HP D'I_“1IH4O Pizza Boxes

23 March 2004



/4 System setup

e Our “legacy” is EU-DataGrid (!)
e Close collaborations with CERN + CNAF
e CASTOR, PBS, LCFGng, LCG-n

e Had to make heavy investment in “Fabric Monitoring”
tools to be able to “"see” what is going on

e Close collaboration with Spanish physics teams to
install supplemental “experiment-specific” utilities
(example: CMS SRB)

e Would like to use an “"automatic installation tool” for
everything, but not monolithic!!! Look at Quattor,
Rocks ??

e Under stress of Data Challenges, the most delicate
piece is clearly CASTOR

23 March 2004 Status and Plans for the Tier1 PIC (Spain) 23
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sraromocs Ganglia and MRTG Monitoring

cientifica

Castor_BEING_MIGR
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A3HILA0 Id0L A To0L0Yd
A3HILA0 Id0L A To0L0Yd

NumFiles

0.5 k

13120 13040 14100

W 1cguioz, ifae.es last hour Chow 1,258)

“Grafica hMensual (2 Hores Mitjana)

lo@.a M
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Bits « Segundo

B.8 M .
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Entraca Wl azima99 3 Wb/ (99 3%) Entracda Mitjana:14.4 Ib/s (14.4%) Entrada Actualdd ] Wbds (44.1%)
Salida Wl Avima:?8 8 Mbfs (95.8%)  Salida Mijana: 176 Mbfs (176%)  Salida Actual:dl 8 Mibss (61 2%
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PIC WAN:

port d'informacid

clentice Anella Cientifica + RedIRIS + GEANT

- B

". =

RED ESPANOLA
DEI+D .

Ethemet 34 Giganet/ InsLER

Giganet 100 @ Ethemet 10 vy & &

e (ree)

CANARIAS .
(TENERIFE]
* — 2,5 Gbps
.
b — 622 Mbps
CANARIAS

JLAS PALMAS 155 Mbps
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i | IFCA (CMS) .
USC (LHCDb) ST 57y S pPIC (LCG)
F o | IFAE (ATLAS)

CIEMAT (CMS)
UAM (ATLAS) B

{;” UB (LHCb)

& . IFIC (ATLAS)

e |LCG-ES is a Coordinated Project of 7 Groups
involved in 3 LHC experiments + PIC

. You can think of it as the overlapped “pre-
production” , “pre-assembly” and “development of
Engineering Design Report” of the Computing
Subdetector in 36 months.

i
......

] 5 & B
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PIC An example of another large facility

port d'informacid

cienfica in Spain: IFIC-Valencia

TITAY TR AMNT
1ric 1CIVIULL
2 Gbps B _2Gpbs

I I I|=- WS-C481ZG WS-CBCBG XL-EN
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2 prs

La FEFSHE SRR S IEtRIE 1 tREAME ™ HRHE S

‘-E| ‘-EI
‘WS-C3524-XL-EN

| tos cops

di

0
t
]
{
t
Ll

192 CPUs | 7.5 TBytes disco

| 66K SpeciniZOG0

Enlaces entre conmutadores con F.O. 58K SpecFP2000
Enlaces con PCs con UTP-5¢ ca
Arquitect Gigabit Eth 7 biocking™ [

23 March 2004 Status and Plans for the Tier1 PIC (Spain)



ié@;ﬂ;@owﬁ Future Plans

e As Tier-1 during Phase I of LCG
— Successfully “survive” CMS, ATLAS and LHCb data challenges
— Improve our “instrumentation”: Ganglia, Nagios, MRTG
— Improve our involvement with Tier-2 and Tier-3 and with
physicists-users
e As Tier-1 for Phase II of LCG
- Understand degree of support for LHCb
— Develop a careful staffing, technological and financial
management plan to ensure dayl success
e As the scientific-technological center PIC

- Transfer “Affordable Massive Data Processing” and “Support
for Collaborative Science” to other fields (radiology first)

— Understand how to extend/maintain economies of scales
when serving LHC, other HEP, other sciences.

23 March 2004 Status and Plans for the Tier1 PIC (Spain) 28




PIC Thanks to all of you who collaborate

port d'informacid

cientifica Wlth us |

i I g

| B i PIC
| port d'informacio
cientifica
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