
Analysis Facility Infrastructure:  
ATLAS                 in Valencia 

S. González de la Hoz 

IFIC – Institut de Física Corpuscular de València 

Coimbra, 25th November 2009 
Santiago González de la Hoz    Workshop Valencia-Coimbra-Granada, Coimbra    25/11/2009 



2 

Outline  
  What is an ATLAS Tier-3? 

  Minimal requirements 
  Grid and non-Grid resources 

  Tier-3 prototype at IFIC-Valencia 
  Extension of our Tier-2 
  A PC farm outside grid for interactive analysis: Proof 
  Typical use of a Tier-3 

  Conclusions 
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What is an ATLAS Tier3? 
  Summary of ATLAS Tier3 workshop in January 2008 (https://

twiki.cern.ch/twiki/bin/view/Atlas/Tier3TaskForce) 
  These have many forms: No single answer 

  Size 
  Very small ones (one professor and two students) 
  Very large ones (regional/national centers) 

  Connectivity and Access to data 
  A Tier3 next to a Tier1/2 looks different than a Tier3 in the middle of 

nowhere 
  Basically represent resources not for general ATLAS usage 

  Some fraction of T1/T2 resources 
  Local University clusters 
  Desktop/laptop machines 
  Tier-3 task force provided recommended solutions (plural) 

  http://indico.cern.ch/getFile.py/access?
contribId=30&sessionId=14&resId=0&materialId=slides&confId=22132  
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What is an ATLAS Tier3? 
  LHC Tiers (T0,T1 & T2) are governed by MoU with 

experiments. 
  Possible definition of a Tier3: “A facility for LHC analysis 

without MoU with the experiment”. 
  An ATLAS Tier3 TaskForce could only provide advice 

  Tier3 has Grid and local/interactive resources. 
  The AODs are stored at Tier-2s  
  The DPDs (10-20 times smaller than AOD) reside at Tier-3s, 

and analyze with ROOT + AthenaROOTAccess 
  20 TB = 100% of 109 events in 20KB/event DPD format (1 LHC year) 

  Rough size estimate: 
  25 cores and 25 TB per analysis 

  To produce in one month all the DPDs (20KB/event) and Plotting in one 
day 

  Multiply buy the number of analysis in your site 
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What is an ATLAS Tier3? 
  Operating System 

  ATLAS SW best supported for SL(C)(4-5) 
  Installation depends on the size of your setup 

  Very few machines: Installation by hand 
  Large cluster: You need installation and maintenance 

tools (i.e Quattor)  
  PROOF: Parallel ROOt Facility to analyze DPDs 

  Exploiting intrinsic parallelism to analyze data in 
reasonable times 

  Show good scalability: Will scale with the 5-10 average 
user/analysis number of an institute  
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What is an ATLAS Tier3? 
  Storage System 

  A Tier3 needs a reliable and scalable storage system that can hold the 
users data, and serve it in an efficient way to users. 

  A first sketch of a Storage system matrix: 

  For your choice, consider what is available and check support!! 
  Evaluation of different system on going at CERN, follow their work 
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What is an ATLAS Tier3? 
  Minimal Tier-3 requirements (from D. Barberis) 

  A Computing Element known to the Grid, in order to 
benefit from the automatic distribution of ATLAS software 
releases 

  A SRM-based Storage Element, in order to be able to 
transfer data automatically from the Grid to the local 
storage, and vice versa 

  The local cluster should have the installation of: 
  A Grid User Interface suite, to allow job submission to the Grid 
  ATLAS Distributed Data Management (DDM) client tools, to 

permit access to the DDM catalogues and data transfer utilities 
  The Ganga/pAthena client, to allow the submission of analysis jobs 

to all ATLAS computing resources 
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            prototype at IFIC 

  A Tier3 site-located computing 
infrastructure is needed as 
Analysis Facility for the Spanish 
ATLAS end-user physicists. 

  It could be used by users for 
running jobs with few events or 
storing private datasets and 
DPDs. 

  The use of the Tier3 analysis 
facility could be faster than the 
grid-use for some kind of jobs. 

  However, Tier2-Tier3 
interaction is necessary in order 
to access AODs and DPD on 
DDM 
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Based on SUN:  
X4500 + X4540  
LUSTRE v1.8 
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 StoRM 
  Posix SRM v2 (server on Lustre) 
  Being used in our IFIC-Tier2.   
  Endpoint: srm://srmv2.ific.uv.es:8443:/

srm/managerv2 
 Lustre in production in our Tier2 

  High performance file system 
  Standard file system, easy to use 
  Higher IO capacity due to the cluster 

file system 
  Used in supercomputer centers 
  Free version available 
  Direct access from WN 
  www.lustre.org 

Storage Element system at IFIC-Valencia 
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 Hardware 
  Disk servers: 

  6 SUN X4500  
  6 SUN X4540 
  316 TB net capacity Tier2 

  Connectivity: 
  Switch Gigabit CISCO Catalyst 6500 

  Grid Access: 
  1 SRM server (Dell poweredge 850 

PD 3.2 GHz, GbE) 
  2 GridFTP servers (Dell poweredge 

1435, Dual-Core AMD 2220, ( GB 
RAM, GbE) 

  Lustre Server: 
  1 MDS (Dell poweredge 1959 III, 2 

quadcore E5440@2.83 GHZ,16 GB 
RAM, R1 disk) 
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Athena analysis 12.0.6 
AOD's 

4 MB/s CPU limited and 
Athena 

Tests: 
RFIO without Castor 
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The same test with DPD 

Both cases Lustre was used and data in the cache 
1.8 MB/s with Root 

340 MB/s with a simple “cat” 

2 x Intel Xeon  3.06GHz 
  4 GBytes RAM 

  1 NIC Gigabit Ethernet 
  HD: ST3200822AS  

(Using a 3Ware card: 8006-2LP) 
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  We have just bought 4 machines to install PROOF 
and make some tests with Lustre: 
  PE1950 III 2 Quad-Core Xeon E5430  2.66GHz/2x6MB 

1333FSb 
  16 GB RAM (2GB per core; 8x2GB) 
  2 HD  146 GB (15000 rpm) 

  Under disk and CPU performance tests: 
  RAID0 (Data Stripping): distributes data across several 

disks in a way which gives improved speed and full 
capacity, but all data on all disks will be lost if any one 
disk fails.  
  Hardware y Software 

Santiago González de la Hoz    Workshop Valencia-Coimbra-Granada, Coimbra    25/11/2009 



18 

PROOF and Lustre in Munich 
  DPD production from AOD and 

then analyze with PROOF 
  PROOF take care of the parallel 

processing at a local cluster 
  10 nodes used: 

  2 dual core processor 
  2.7 GHz & 8 GB RAM 

  Dataset (Z→e+e-) with 1.6 millions 
of events 

  4 KB per event, in total 6GB 
  The data was stored locally at each 

node, on a Lustre and a dCache-file 
system, respectively. 

  Number of processed events 
depending of the number of slaves 
processes is showed. 

  The Lustre filesystem shows a 
nearly equivalent behavior as the 
local storage. dCache performed in 
this test not as good as the others. 
  dCache performance was not 

optimised, since many files were 
stored in the same pool node  

  We could observe a nearly linear 
speed up to 40 nodes. 

  As expected, the average total time 
for one analysis is proportional to 
the number of users. 

Only one User 
Several users running the 

same analysis 

Johannes Elmsheuser 

Santiago González de la Hoz    Workshop Valencia-Coimbra-Granada, Coimbra    25/11/2009 



19 

  Interactive analysis on n-tuples (Root and/or Proof).  
  It does require LOCAL access to the data when these n-tuples are 

generated (in our case using Lustre). 
  Development of analysis code.  

  This would motivate a local copy of a small number of data (AOD or 
even ESD). 

  Running small local test jobs before submitting larger jobs to the 
Tier-1s or Tier-2s via the Grid.  
  This would motivate similar copies of the data as above. 

  Running skimming jobs of the Tier-1 and Tier-2s via the Grid, and 
copying the skimmed AOD back to the Tier-3 for further analysis. 
  The output of this skim must be a very small subset of the AOD. 

  Analyzing the above skimmed data using the ATLAS framework 
(Athena) 

  Production of Montecarlo samples of special interest for the local 
institution   
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Storage in ATLAS 
  Grid storage (Space tokens) 

  Managed by the ATLAS Distributed Data 
Management system (DDM-DQ2) 
  Should be accessed only with the official tools; dq2-* 

commands, distributed analysis tools, official production system 
  Accounting by DQ2 

  Non Grid storage – Local Access 
  No access from grid = not know to DQ2 
  Accounting by local tools 
  In our case we are using Lustre 
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Use Case 
  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 (1 month) 
  The user should either: 

  Download (dq2-get) the data (to their local disk) and let 
them removed from QD2 

  Or request for replication (DDM) (to permanent storage 
grid LOCALGROUPDISK or GROUPDISK) to keep 
them on DQ2 

21 Santiago González de la Hoz    Workshop Valencia-Coimbra-Granada, Coimbra    25/11/2009 



Storage in our Tier3 (60% Grid- 40% Non Grid) 

  Grid storage 
  LOCALGROUPDISK 

  60%, (around 60 TB) 
  Under DDM, not quotas (but 2-3 TB per user)   

  Non Grid storage  
  Local Access via Lustre and using our UIs 

  40%, (around 40 TB) 
  To have between 1-2 TB per user 
  With quotas 
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Conclusions 
  At IFIC in Valencia we are proposing a possible Tier-3 

configuration and software setup that matches the requirements 
according to the DPD/ntuples analysis needs as formulated by the 
ATLAS analysis model group. 
  Some local resources, beyond Tier-1s and Tier-2s, are required to do 

physics analysis in ATLAS. 
  These resources could consist of workstations on each physicist’s desk or 

computer farms, and could be operated as a shared facility provided by the 
institution own resources. 

  Support from the Tier-1s and Tier-2s to such Tier-3 centers in 
term of expertise (installation, configuration, tuning, 
troubleshooting of ATLAS releases and the Grid stack) and 
services (data storage, data serving, etc.) is very important. 
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- Ways to submit our jobs to other grid sites 
- Tools to transfer data  

-Work with ATLAS software 
- Use of final analysis tools (i.e. root) 
- User disk space  

CE 

AFS 

RB 

dispatcher 

WN 
WN 
WN 

… 

… 

Tier-2 

WN 
WN 

… 

… 

Extra
Tier-2 

Desktop/Laptop 
… 

… 

Workers 

Tier-3 
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ATLAS spaces en la Grid 
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USE CASE: 
Uploading data on the Grid 

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