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Overview 

1.- Introduction. 
2.- Some present aspects of the Spanish 

ATLAS T2. 
3.-  Adaptation of Applications in MC 

Simulations in a GRID infrastructure. 
4.- Conclusions and perspectives. 
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–  Discussion of the Strategy in High Energy Physics and 
Computing 

–  E-Science framework 

       … two aspects to report: 
–  From the LHC Computing GRID point / Spanish ATLAS Tier-2 

point of view 
•  Effect of the new computing Model in ES-ATLAS-T2 (talk of S. González) 

–  Description of an Application in Medical Physics 
(complementary of the last shown in the last meeting in 
January) 

1.- Introduction 

•  Common features: 
•  Most of the problems are solved using sequential computing… 
•  Some others (few)  are solves by using parallel computing 
•  Oriented to Data Storage and Data Management 
•  High Experience in Monte Carlo calculations 

•  There are 2 posible contributions: 
–  Migrations of applications to GRID 
–  New developments in e-Science 

•  Example: HISP Platform (PARTNER) 
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New perspectives 

•  In phase of contact and discussion: to give support to 
bioinformatics research/activities 
– Servicio Genética/Proteomica de la UV  
–   data workflow similar to the LHC experiments  

•  Initiatives at different  levels in the public system 
– VLC Campus: Communication Platform (UV,UPV, 

CSIC) 
– Spanish Network in e-Science 
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–  NOW: 
–  LHC is running at 8 TeV  
–  Pic : 5’5 4 x 10 ^33 cm -2 s -1 
–  Integrated Luminosity 
–  Data taking evolving very well  

–  Programme: 
–  2013-2014: Long Shutdown 1 (LS1) consolidate for 6’5/7 TeV 
–  2015-2017: Physics @ 6’5/7 TeV 
–  2018: LS2 to prepare for ‘ultimate LHC’ parameter set 
–  2019-2021: Physics with ‘Ultimate LHC’  

–  Comments:  
–  WLCG Meeting @ New York 

–  Evolution of the Tier-0 
–  New Tier-0 in Budapest  

    2.-1 .-LHC Running Conditions and the LHC 
Computing GRID 

2.- Some present aspects of the ES ATLAS T2  



Timeline 
•  November 2011: 

–  Last Presential meeting: XII workshop (@IFIC)  15 th -16th November 2011 
•  March 2012 

–  Final report of FPA2007 project sent 
–  Annual report of FPA2010 project sent 
–  Computing & Software Week (12-15 March) 

•  April 2012: 

–  Pledges 2012 
–  21st Meeting of the LHC Computing RRB (24th April) 

•  May 2012 
–  CHEP2012 (NY) 
–  WLCG Collaboration Meeting (NY)  

•  June 2012 
–  XIII Presential Meeting (5th-6th June, UAM) 
–  Computing & Software Week (11-15 June) 
–  I PCI 2011 in Rabat (26-29 June) 

•  July 2012:  
•  September 2012 
•  November/December 2012: Ibergrid 2012 (Lisbon) 
•  November 2012: 

–   Spanish  GRID  Computing meeting to discuss about the new projects  
      (to be fixed) 
–   XIV Presential Meeting    
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WLCG Collaboration Meeting 

•  Finalisation of Technical 
Evolution  (TEG) reports 

•  Exciting new 
development in 
‘Feasibility Study on 
Common Analysis 
Framework 
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•  Pledges of 2012 have been met 
•  Pledges of 2013: new inputs froms CRSG (C-RRB, April 2012) 
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    2.-3 .- Resource pledges 
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Evolution of ALL ATLAS T-2  including the pledged already delivered plus the  
Estimated resources since 2011 onwards (numbers are cumulative): 

Spanish ATLAS T-2 assuming a contribution of a 5% to the whole effort: 

Año	

 2010	

 2011	

 2012	

 2013	



CPU
(HS06)	



240000	

 278000	

 266000	

 319000	



Disk 
(TB)	



20900	

 37600	

 47000	

 49000 

Año       2010         2011        2012        2013 

CPU(HS06)       12000         13900        13300         15950 

Disk (TB)        1045          1880          2350          2450 

Present 
 Project 

2011: 
Pledges 

Met in April  

Pledges  
2012-13 

2012: Pledges  
Met ! 
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Deployed Equipment (May 2012) 

 Universidad Autónoma de Madrid   
(Madrid) 

Instituto de Física de Altas 
Energías  (Barcelona) 

Instituto de Física Corpuscular 
(Valencia) 

–  The Spanish ATLAS Tier-2 is integrated in the WLCG Project (Worldwide 
LHC Computing GRID) and follows the ATLAS Computing Model 

50% 

25% 

25% 

 UAM    IFAE   IFIC TIER-2 
CPU 
(HS06 

  3.686 
(3.325) 

4.950 
(3.325) 

6.950 
(6.650) 15.586 

(13.30
0) Disk 

(TB) 
  432 
(588) 

775 
 (588) 

1.175 

(1.176) 

2.382 

(2.352) 

Details given at the MB 
Meeting of 14 February 

(collected by Gonzalo 
for the  3 experiments) 



Comparison ATLAS-CMS 
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DISk-CPU –Tape proportions are different in ATLAS/CMS: 
T1 role is becoming less important than T2 role (in comparison with ATLAS)  



•  Plot with the resource Evolution in ES-ATLAS-T2 
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CPU (HS06) Disk (TB) 



Renewal/Incremental  
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CPU Renewal = 2 x CPU Incremental 
Disk Renewal = = 0.5 x Disk Incremental 



ATLAS  
•  Plans to record data @400 Hz and ‘park’ the less relevant part for 

later analysis, 

•  Plans to make intensive use of the DAQ farm and T0 resources. 

•  Makes an intensive use of al resources available 

•  2012 is being very similar to 2011 as data taking is concerned, 
except that pile-up will increase 

•  In October 2012,  at C-RRB the present estimate scan be revised if 
deemed necessary  
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•  Tier-2 Operations 
Meting and cloud 
meeting every 2 
weeks 

•  Review of the 
status of sites 
and cloud 
coordination 

•  Tier-2 Reliability has 
suffered some 
inestabilities 

Reliability/ 
Availability 

    2.4 -  ES-ATLAS-T2  Reliability/Availability 



Status in May 2012 
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    2.-5.- Production of Simulated Data 



19 



•  Upgrade of infrastructures  
•  Upgrade organization 
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•  Plan from now -> Phase II (2020), 
including Phase I 

•  Detailed planning document from 
now to 2020 in August 

•  LoI in the Automn 

•  DATA PRESERVATION 
•  Preserve the data + capability to do analysis 

•  DISTRIBUTED COMPUTING EVOLUTION 
•  ADC&GRID is doing very very well 
•  But at the same time, we are sarting to hit some limits 

•  Scaling up, elastic resource usage, global access to data 

    2.-6.- Computing Upgrade 
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3.-  Adaptation of applications in MC (Medical 
Physics) using GRID Computing 

The work in the context: 

Study of design  
and viability 
about image 

and accelerators 
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•  Migration of applications to GRID 

•  Main objective: to adapt Geant4 examples to comput the deposited 
doses in a voxelized phantom. 

•  From the GRID Computing point of view: tools created for the 
obtention of automatic simulations of deposed energies for different 
beam energies and using equal regular bins in the deepth of a water 
tank with cilindrical symmetry. 

•  Created the first components for the inclusion of simulations and 
measurements in a pencilbeam algorithm in order to speed-up the 
computing time of the dose 

•  Team: Gabriel Amorós*, Francisco Albiol,  Javier Ors, José Salt 
•  Gabriel has got a position in the Spanish Meteo. Agengy but he will continue 
     linked to the group 

 Monte Carlo Simulation in GRID 



Figures from Petti, 
Med.Phys.19(1), 1992 

MC 

Pencil 
Beam 

Ray Tracing: 
without  

transversal 
distribution 



GRID: scripts written to use  GEANT4 in ‘stand-alone’ process and in 
intercommunicated processes (MPI). 
Steps towards MPI/GRID: 

-  To obtain weights for different beams (GRID/MPI is NOT needed). 

-  To obtain transversal doses at regular distances from the beam and at different 
energies(GRID/MPI is needed). (Finished) . 

-  To obtain doses in voxels for different beams (GRID/MPI is needed). (Finished). 
-  To add-up the doses of different beams (GRID/MPI is needed). (in prototype) 

-  Additional: optimization tools  in the GRID execution (In  progress) 

Infraestructure used at IFIC: 
 MPI: 48 nodes (384 cores) 2xQuad Core Xeon E5420 @ 2.50GHz, 

OpenMPI/MPICH 
 SW packages: GEANT4 (G4), G4 MPI extension, (Analysis) AIDA, 

ROOT 



•  TIER-2 Part: 

–  Follow-up of project: from IFIC and Global point of view 
–  Incremental resources + resource renewal 
–  Upgrade computing & new trends (long shutdown) 
–  Strategy in Computing: very important issue in the global strategy ine HEP 

•  Scientifical Applications:  
–  Collaboration between GRID & computing group and the Medical Physics groups at 

IFIC : Monte Carlo Simulation in GRID for Hadrontherapy 
–  Complementary activity in Monte Carlo Simulation (Geant 4) using GRID 

Technologies 
•  Within the e-Science research line   : with PARTNER activities n Data Base and Data Mining 
•  Within the IFIMED/ Medical Physics research lines of IFIC  
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4.- Conclusions and Perspectives  
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