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LHCb Computing Model
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• CERN-Tier-0:
– produce RAW data + Master copy

• Tier-1’s (+ CERN):
– Reconstruction
– Stripping + Reprocessing
– Data storage
– User Analysis

• Tier-2’s:
– Monte Carlo Production

LHCb Computing Model
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• Reduce CPU requirements.
• Use real DATA for:

– Tracking efficiency
– Trigger efficciency
– Systematic studies
– Combinatorial backgrounds

• Use Monte Carlo:
– Detector acceptance
– Specific Backgrounds
– Other channel dependent studies

LHCb Computing Model
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DIRAC (I)

• LHCb uniform overlay network for all 
computing activities on the GRID:
– Data Processing & Stripping
– Data Management
– Physics Analysis
– MC Production

• Collaborative set of light-weighted 
Clients and Servers.
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DIRAC (II)

• Computing Tasks are submitted to 
Central TasksQueues:
– RAW Data Reconstruction
– Data Distribution
– MC Simulation
– User Analysis

• Tasks are matched and executed by 
Agents running at appropriated 
Computing resources.

• Tasks are associated with GRID proxies.
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DIRAC (III)
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LHCb MC Simulation Task

• Task taken by non-Tier-1 resources.
• 4 x 109 Event / year (signal + specific 

backgrounds).
• Factor 10 reduction after trigger.
• Resources estimates:

– CPU power: 7.7 M Spec 2000
– Produced Data: 160 TB / year
– Bandwidth T-2→T-1: 5 MB / s

(Aggregated over all contributing Sites)
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LHCb MC Simulation

• Complex task involving many pieces:
– pp interaction simulation (PYTHIA)
– Detector response (GEANT)
– Event build-up:

• Pile up (>1 interaction per bunch crossing)
• Spill Over (signal from previous bunch crossings)

– Digitalization of Detector response:
• Plus noise,…

– Trigger and DAQ
– Reconstruction of detector objects (Tracks, 

Clusters).
• Gauss / Boole / Brunel.
• RAW / DIGI / DST
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DIRAC Job structure (I)

• Job consists of one or 
more steps; can be split in 
subjobs corresponding to 
steps.

• Step consists of one or 
more modules; is 
indivisible w.r.t to the job 
scheduling;

• Module is the least unit of 
the execution:
– Use standard modules in 

production;
– User defined modules in 

analysis can be used.

SoftwareInstallation moduleSoftwareInstallation module

GaussApplication moduleGaussApplication module

BookkeepingUpdate moduleBookkeepingUpdate module

Gauss Step

SoftwareInstallation moduleSoftwareInstallation module

BooleApplication moduleBooleApplication module

BookkeepingUpdate moduleBookkeepingUpdate module

Boole+Brunel Step

BrunelApplication moduleBrunelApplication module

Production Job
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DIRAC Job structure (II)
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Typical LHCb MC Job

• Consists of:
– 5 - 10 Steps

• Produces:
– Events: 250 - 800
– Data Files: 100 - 800 MB (1 or more)
– Log Files: 0.1 - 1 MB (several)

• Requires:
– 1.5 GB of pre-compiled software
– < 24 hours of CPU (2.5 day @ 500 SpecInt 2000)
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Typical Requirements

• CPU:
– Queue with > 2.5 day @ 500 SI00

• At WN:
– Python > 2.2 (DIRAC)
– 2.5 GB of disk space per CPU
– Outbound connectivity

• Convenient:
– VO shared area for pre-installed software
– Local working directory
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DIRAC Pilot Job

• The Pilot Approach:
– Minimal LHCb DIRAC job submitted for each 

LCG Task.
– This is the Job that arrives to the Sites.
– Install current DIRAC version.
– Check running environment.
– Request a Task to Central Server
– Execute Task.
– Upload & Register results

• Pilot jobs scheduled at all queues.
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LHCb VO Boxes

• Special distributed DIRAC Services:
– Release WN CPU as soon as possible.
– Provide extra redundancy.
– Sitting at LHCb Tier-1’s

• Data only uploaded to 1 destination SE + 
transfer request sent to VO Box.

• Fail-over if LFC registration fails.
• Reduce need for retry at WN.
• Request DB for all asynchronous 

operations: bookkeping,…
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Association to Tier1

• Relevant for:
– first Data Transfer
– search for VO box redundant server

• CNAF: it
• RAL: uk
• PIC: es
• Karlsruhe: de, ch (excluding CERN)
• CERN: ru
• Lyon: fr, br + west of meridian line
• NIKHEF: nl, pl + east of meridian line
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Monitoring & Accounting

• Overview of LHCb production activities:
• Monitoring:

– http://lhcb01.pic.es/DIRAC/Monitoring
– Reports current situation of pending, 

executing and recently finished Tasks.

• Accounting:
– http://lhcb01.pic.es/DIRAC/Accounting
– Reports accumulated use of Resources
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• 2006
(Jan-May)
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Problems Found

• GRID:
– edg-job-submit / globus-url-copy

• Configuration:
– “Wrong” Queue settings (SI00 = 381)

• Operation:
– Faulty WN (ssh keys)
– Expired certificates, CRL’s, CA’s
– Missing software
– Overloaded file servers
– Software bugs

• Non-reliable Central Services
– SE, FC failure
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Problem solving

• Direct site contact: 
– e-mail
– phone

• GGUS Ticket:
– Simpler tracking

• Dedicated pages:
– http://santinel.home.cern.ch/santinel/cgi-

bin/logging_info
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Summary & Outlook

• Large Scale MC Simulation is not a 
simple Task.

• Main contribution for LHCb non Tier-1 
Sites.

• Mostly CPU bounded, but …
• Close VO – Site work to iron remaining 

problems.
• Thanks to all the Sites for their efforts.


