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Almacenamiento en ATAS

e Almacenamiento en el Grid

— Managed by the ATLAS Distributed Data
Management system (DQ2)

— Should be accessed only with the official tools; dg2-*
commands, distributed analysis tools, official production system

— Accounting by DQ2

 Almacenamiento no a la Grid para acceso
local

— No access from grid = not known to DQ2
— Accounting by local tools

e En nuestro caso utilizamos Lustre



ATLAS spaces en la Grid

ATLASMCDISK official data from simulation 35%  25%
ATLASSCRATCHDISKE temporary space for users 10%  20%

* Shares of the spaces are estimated for STEPO9 following the ATLAS
computing model

* They will be adjusted with the real experience

« ‘Official data’ can also be placed on ‘group’ spaces according to the
need of groups (but treated as group data)



Control de acceso a los dato

* Access control has been introduced

to the ATLAS Distributed Data Management system (DQ2)
on 17 June

* Official Data Space (DataDisk, MCDisk)
— Managed centrally

— Group/User access is limited to read access
+ No write access, No private replications to the space

* Group/User spaces are (being) prepared

—  GroupDisk: only group data managers can put data
—  ScratchDisk: scratch space for anybody at every grid site

—  LocalGroupDisk: (possible) permanent space at the "home”
institute (country)



GROUPDISK

Only for the groups registered on Grid
(eqg. det-muon, perf-egamma, phys-beauty)
—  To store group data permanently
— Data should be managed by the group data manager(s).
— No direct write access — put data via official DQZ2 replication
Space name in DQ2: <SITENAME>_<GROUPNAME=>
- eg. IN2P3-LAPP_PHYS-SM, TOKYO-LCG2_PERF-JETS
—  Notin the US sites for the moment
Quota: Accounting on daily basis (time-lag up to 1 day)

Size: ATLAS “group space panel” will decide how much to allocate
from the available resources

—  For the current tests: a small amount allocated on request
Tools and instructions have been prepared:
https://twiki.cern.ch/twiki/bin/view/Atlas/GroupsOnGrid



LOCALGROUPDISK

Avallable at many grid sites (up to the sites)
— To store user data permanently at “home” (where
they belong to)
— Data managed using the DQ2 tools
—  Space managed by the site or the “local” group

Space name In DQ2: <SITENAME>_LOCALGROUPDISK
Size: up to the site (not ATLAS requirement)

Quota: no quota, the site (the local group) manages

Other ways of “local” space deployment are not
prevented, but they cannot be accessed with DQ2



SCRATCHDISK

+ Forany atlas users on Grid atevery grid sitt + Data on *_SCRATCHDISK will be deleted

- Tosstore the output of user jobs run at the site after ~ 1 month
- Toupload files onto DQ2 (dq2-put) —In order to keep them on grid (DQ2);
- Temporary storage (Renamed from USERDISK) » Users should request for replication to their

permanent storage (LOCALGROUPDISK, GROUPDISK)

' Space name In DQ2 iS,WENAME}-SCRATCHDBK —In order to keep the files, but not necessarily
+ Size: should scale according to the computing power at on grid (DQ2);

the site, but real scale is not clear yet... » Download them with the tool: dg2-get

+ Quota: no quota yet, but possibly per user in future * CAUTION: Athena (POOL) files cannot be re-
loaded onto DQ2 once removed

— |f not downloaded/replicated
+ User data are to be created at first on SCRATCHDISK to -nTohe d{jsiﬁnwci)l?bglosrtep icate

protect permanent spaces from unregistered files
created by failures



USE CASE:

Distributed analvsis data flow
 Jobs

— Run on a grid site where input data are available on
DISK

* Output data
— are stored on the SCRATCHDISK space at the site
temporarily
* The user should either

— download the data (to their local disk) and let them be
removed from DQ2

— or request for replication (to permanent storage on
grid) to keep them on DQ2



USE CASE:
Uploading data on the Grid

* Upload data
— Created using local batch (or interactive) system

— Upload on the SCRATCHDISK space at the site
temporarily

* Replicate data

— To the permanent space (GROUPDISK space, or
LOCALGROUPDISK)

En el futuro discutir espacio no a la Grid (espacio del Tier3)
para guardar los datos




STEPO9

Primer test de uso real, es decir trabajos de simul  acion montecarlo y
analisis corriendo a la vez!!!! Y ademas los trabaj  os privados de los
usuarios.

Fechas

—  Mayo 25 - 31 Setup

—  Junio 2 - 14 Corriendo

Actividad de los Tier-2s

—  Los Tier-2s participaron produciendo los datos simulados de Montecarlo y
corriendo trabajos de analisis
* 50% simulacién, 50% andlisis (25% ganga, 25% pilot jobs).

—  Almacenamiento de los datos necesarios para el analisis

Distribucion de datos

—  El'volumen de datos distribuidos a los Tier-2s fue de 112TB durante las 2
semanas que duro el test (50% IFIC, 25% IFAE, 25% UAM)

Tier-1

—  Participaron almacenado los Raw Data y los datos producidos por la simulacion
de MC en los Tier-2s. Reprocesando los Raw Data y transfiriendo los datos

procesados a los Tier-2s.



Distribucion de los datos

ATLAS
— DDM (Distributed Data Management)

Gestion de datos siguiendo la topologia (Tier-0  —Tier-1s —Tier-2s)
Basado en herramientas de transferencia de datos Gr  id

— Registro de los datos en el catalogo
—  Distribucion de datos siguiendo la politica adecuad a

— Priorizacion, obtener datos del sitio mas cercano, etc..

- Data talamg and first reconstruction
passes
- RAVY and ESD from CTERM  ——p
distributed to T1 sites (1, 2 copies
respectively, RAVY to tape)
- AOD and DPD from CERMN
distributed to all T1 sites {10 copies)
- AOD and DPD from CERMN
distributed to T2 from their parent
Tl {1 to 2.7 copies per cloud)
- Reprocessing at Tier-1s —_—
- AOD and DPD distributed from all
Tls to all other Tls
- ACOD and DPD from all Tls
distributed to all T2s from their
parent T1
- In STEP this involved an extra
TO—TI step, but this 15 2 mimor
perturbation -

ATLASDATADISK T2 (x 70)




e Resultados para ATLAS
. 4PB de datos distribuidos
» Ficheros grandes!!! Raw data

. Correcto funcionamiento de los Tier-1s

. 54/67 Tier-2s funcionado correctamente

. Problemas: Inestabilidad de los SE,
problemas con el espacio, cuellos de
botellas en la red, transferencia de

datos
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Resultados distribucion de ¢
datos en los centros espafioles ~
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Reprocesado de datos

« Validar el reprocesado de datos utilizando
las cintas de los Tier-1s.

— Pre-stagein desde la cinta

—  Producir ESD de los datos RAW

—  Escribir los nuevos datos ESD en las cintas
e Objetivo reprocesar mas rapido de 200 HZ

el cual es la frecuencia nominal de la toma
de datos

— 2 Tier-1s reprocesaron a 400 Hz (x2)
— 5 Tier-1s reprocesaron a 1000 Hz (5)

1 Base Target  Result Comment
ASGC 4782
BNL + SLAC 50 000 99 276 Also ran high priority validation and other tasks
CNAF 10 000 29 997 %
FZK 20 000 |7 954 Big tape system problems pre-STEP; no CMS
LYON 30 000 29 187 Very late start due to tape system upgrade, then good
NDGEF 28 571 %
PIC
RAL 20 000 77017 %
SARA 30 000 28 729 Tape system performance very patchy
TRIUMF 10 000 32 48| w Also ran high priority validation and other tasks

Many batch system and basic setup problems

Tier-1

14



Produccidon de MonteCarlo

La simulacion durante el step09 para ATLAS
produjo 12 millones de sucesos llenando
cualquier recurso libre

sDurante los step09:

sLa produccion de MC en el
Tier-2 espanol ha estado entre
1Ky 1.5 K trabajos por dia
alcanzando una eficiencia
mayor del 90%
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Trabajos de Analisis para ATLA
durante los

e Corrieron 4 analisis reales sobre
AOD

= 50% produccion de MC
= 50% analisis

e 1M de trabajos enviados, con una
eficiencia del 83.4%

26.3 B sucesos procesados

Mean Events/s = 7.7Hz
Mean CPU/Walltime = 39%
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Ganadores por centro: Suceso
procesados por segundo (Hz)

Site Events/s

#comp Hz

1. ANALY CSTCDIE 121 19.2 +«x ¥
2. ANALY TW-FTT 14634 18.4 %
3. ANALY DESY-ZN 8277 13.7 e
4. IFIC-LCGZ MCDISKE 1330 13.6 J 28
E 1T _WT'.T\-._--T o b :‘ﬂ-"'l_‘l'l'_ﬁ" 1| '-l'E ] ) 24
€. grid03.unige.ch 2136 12_.& **. m;
7. BANALY LAPD 29711 12.8 18
8. ANALY IHEP 7291 12.4 48
9. LIP-LISBON MCDISK 4113 12.3 "
10. ANALY PIC 32077 12.0 4“. Il.l
11. ANALY TOKYO 21271 11.4 . [ e
12. JINR-LCG2 MCDISK €8 11.0 *+ ! 5 It 15
13. ANALY BHAM 2640 10.7 He
14. ANALY DESY-HH 14437 10.6 u=0.1 0=35
15. ANALY LRZ 7514 10.5
16. TOKYO-LCGZ MCDISK 14674 10.4
17. ANALY GRIF-LAL 16974 10.2
18. DESY-ZN MCDISK 17876 10.2

Hz = avg(#events/(stoptime-starttime))
* site did not run many jobs Note: potential bias between Panda/WMS



Ganadores por centro: CPU/Wa

time

#comp CPU/W

1. TATWAN-LCGZ MCDISK 175 54,2 **

> JINE_TLCOCs MODTSE = g4 L &%k

3. IFIC-LCGZ MCDISK 1330 75.8
e e e el

3. QNRLY:EE:JING 86533 57.7

. ANALY LAFF 27711 57.3

7. DESY-ZN_ MCDISK 17870 57.2

8. ANALY CSTCDIE 121 57.0 *=*

9. ANALY DESY-ZN 8277 55.7
10. ANALY LIV TedZ L54.E
11. UKI-SCOTGRID-DUEHAM MCDISK 22 54.8 **
12. TR-10-ULAKBIM MCDISEK 40e  5Z.7
13. ANALY FEEIBURG 3712 51.8
14. ANALY TW-FTT 1434 51.5
15. ANALY CSCS 17728 51.3
le. ANALY FPIC 32077 51.C
17. TGH?Q:LCG:_HCDIEK 1474 50.9
18. ANALY SHEF 510e 50.8

* site did not run many jobs

Site GPUMWallclock

o 10 20 30 40 70 EJ 1. 10
L. PLWallciock
|I=:-':-.1 =154

For glite: cpu/wall = "Percent of CPU this job got..." as
reported by time athena...

For Panda: cpu/wall = 100 * cpuConsumptionTime /
cpuConversion / {endTime - startTime) 8



Ganadores de acceso mas rapide.”>
a los datos
file:// protocol at CNA P

filez¥ CPUMWalltime filez! Evants/s

= R Lustre file
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Better than dcap!rflo and FIEeStager
only a few very slow jobs
still the storage is the bottleneck



Trabajos analisis en 2009

jobs per site
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Conclusiones Step09

o Sistema de computacion para el LHC esta en
operacion

— Tests a nivel de transferencia de datos, simulacion y
analisis distribuido.

— Tests que llevan el sistema al limite (stress-tested)

 jjiListos para cuando empiece la toma real
de datos en el LHC!!!

 Nuevo test a principio de Septiembre



B ATLAS 0ld 2009 Current 2010 Ratio
Inputs 2006 Revised
CERN
CPU (kHS06) 536 67 1.25
Disk (PB) 40 40 100
Tape (PB) 97 9.0 0.93
Tier-1
CPU (KHS06) 1136 217 131
Disk (PB) 209 219 1.05
Tape (PB) 15.8 142 0.90
Tier-2
CPU (kHS06) 108 240 2.22

Disk (PB)

L57

CMS 2010

101.8
42
10.4
110.8
13
206

2007




