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What is...

the grid?

the CERN Tier 0 (T0)?

HTCondor?
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The Worldwide LHC Computing Grid (WLCG)

Figure : Paul Avery
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The CERN T0

CERN T0 is a synonym for the CERN Data Centre
→ located at CERN and Wigner Research Centre for Physics in

Budapest
→ the two sites are connected by two dedicated 100 Gbit/s data

links

CERN T0 was developed for LHC experiments
→ ∼ 7.500 servers, 115.00 cores and 45.000 disks

everyone with a CERN account can use part of T0 resources
→ both NP02 and NP04 have dedicated cores and disk space

from CERN T0: 1 PB EOS, 6 PB tape and 1500 cores
→ to use them, select np-comp as primary group and subscribe

to np02-t0comp-users or np04-t0comp-users e-group
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Batch system: HTCondor

You can submit jobs to the CERN T0 through HTCondor:
1. a user submits a job
2. HTCondor adds the job to the job queue
3. the job is executed on a worker node of the CERN T0

Figure : CERN
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Batch system: data flow

Figure : CERN (edited)

LArSoft: weekly release on CMVFS or local install. on AFS
Input and output files: AFS or EOS (large files: EOS)
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When to use the CERN T0

Basically always when you want to run many jobs in parallel
Example: data reconstruction

→ offline: with the 3x1x1, we have recorded 1718 subruns (335
events per subrun) and it takes ∼ 2 hours to reconstruct one
subrun in LArSoft on a lxplus machine → 143 days

other examples: light map generation, large MC sample
generation
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How to run a LArSoft job on the CERN T0

The following scripts are based on Nektarios Benekos’ (Neutrino
Platform, CERN) example scripts: https:

//gitlab.cern.ch/protoDune/NP-Tier0-ProductionScripts

You need three things:
1. A (bash) script running the LArSoft command: ”Example1.sh”
2. A job submission script that refers to Example1.sh:

”Example1.sub”
3. A text file holding input arguments for the bash script (e.g.

input file)
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Example 1: using a weekly dunetpc release on CVMFS

1: bash script that runs LArSoft
(”/afs/cern.ch/work/c/chalt/public/CERNTutorial/Example1.sh”)

run it: source Example1.sh /eos/experiment/wa105/offline/LArSoft/Data/Raw/840/840-0.root
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2: submission script
(”/afs/cern.ch/work/c/chalt/public/CERNTutorial/Example1.sub”)
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3: RunList.txt:

run it: condor submit Example1.sub
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This will submit as many jobs as there are lines in RunList.txt.
In our case:
Example1.sh /eos/experiment/wa105/offline/LArSoft/Data/Raw/840/840-0.root

Example1.sh /eos/experiment/wa105/offline/LArSoft/Data/Raw/840/840-1.root
Example1.sh /eos/experiment/wa105/offline/LArSoft/Data/Raw/840/840-2.root

After job completion, the three reco output files should appear on
eos:
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Example 2: using a local LArSoft installation (afs or neut)

See Example2.sh and Example2.sub in
/afs/cern.ch/work/c/chalt/public/CERNTutorial/
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Monitoring your grid jobs
https://batch-carbon.cern.ch/grafana/dashboard/db/
user-batch-jobs?var-cluster=cernprod&var-user=chalt
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Useful links:
CERN Neutrino Platform TWiki: https://twiki.cern.ch/
twiki/bin/view/CENF/NeutrinoPlatformCAF

CERN Batch Service User Guide:
http://batchdocs.web.cern.ch/batchdocs/index.html

HTCondor User’s Manual: http://research.cs.wisc.edu/
htcondor/manual/v7.6/2_Users_Manual.html

Monitoring experiment resources:
https://batch-carbon.cern.ch/grafana/dashboard/
db/experiment-batch-details?var-cluster=cernprod&
var-experiment=NP02

Christoph Alt Slide 15 / 15

https://twiki.cern.ch/twiki/bin/view/CENF/NeutrinoPlatformCAF
https://twiki.cern.ch/twiki/bin/view/CENF/NeutrinoPlatformCAF
http://batchdocs.web.cern.ch/batchdocs/index.html
http://research.cs.wisc.edu/htcondor/manual/v7.6/2_Users_Manual.html
http://research.cs.wisc.edu/htcondor/manual/v7.6/2_Users_Manual.html
https://batch-carbon.cern.ch/grafana/dashboard/db/experiment-batch-details?var-cluster=cernprod&var-experiment=NP02
https://batch-carbon.cern.ch/grafana/dashboard/db/experiment-batch-details?var-cluster=cernprod&var-experiment=NP02
https://batch-carbon.cern.ch/grafana/dashboard/db/experiment-batch-details?var-cluster=cernprod&var-experiment=NP02

