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Introduction
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• The goal is to give some practical examples on what 
I had to do when I developed, tested and ran DUNE code

• The corresponding DUNE tutorial:
https://dune.github.io/computing-training-basics-short/02-storage-spaces/index.html
https://dune.github.io/computing-training-basics-short/05-expert-in-the-room-larsoft/index.html

• Few custom scripts collection found at 
- https://dune-france.pages.in2p3.fr/analysis-workshop/

- Please contribute =)

- Can always dig in the computing tutorials and adapt them to your case

https://dune.github.io/computing-training-basics-short/02-storage-spaces/index.html
https://dune-france.pages.in2p3.fr/analysis-workshop/


You Inst Logo

Interactive work with VNC session
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• Reference:
https://cdcvs.fnal.gov/redmine/projects/sbndcode/wiki/Viewing_events
_remotely_with_VNC

• First point to get settled with when working
outside of your lab
- Only transfer remote display (« no data » transfer)

- Speed-up by large factor (no lag)

https://cdcvs.fnal.gov/redmine/projects/sbndcode/wiki/Viewing_events_remotely_with_VNC
https://cdcvs.fnal.gov/redmine/projects/sbndcode/wiki/Viewing_events_remotely_with_VNC
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Setup DUNE software 
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• On our data centers, CVMFS is available.
• I have the following lines in a ~/.larsoft_profile file that I source

source /cvmfs/dune.opensciencegrid.org/products/dune/setup_dune.sh

export DUNEVERSION=v09_72_00d00

export DUNEQUALIFIER="e20:prof"

setup dunesw $DUNEVERSION -q $DUNEQUALIFIER

• You can then easily execute
lar –-help
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Develop your ROOT macros
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• Found it useful to learn/manipulate LArSoft objects in a light way

• Use of the ‘Gallery’ environment to loop through ‘art::Event’
R__ADD_INCLUDE_PATH("gallery/Event.h")

for (gallery::Event ev(filenames); !ev.atEnd(); ev.next()) {
your processing

}

• Easy to execute:
root –l
[0] .L YourMacro.C
[1] YourMacro()
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Develop your ROOT macros
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• See e.g. https://gitlab.in2p3.fr/dune-france/analysis-workshop/-/blob/master/macros/PlotDecoPulses.C
.L PlotDecoPulses.C
PlotDecoPulses(10894,50,5,1200,1700,true)

Raw pulses

Corresponding
hit charge

Pulses after
CNR

Pulses after
deconvolution

https://gitlab.in2p3.fr/dune-france/analysis-workshop/-/blob/master/macros/PlotDecoPulses.C
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Develop your Module
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• Make your code usable by anybody in 
the collaboration – people may be 
interested to reproduce your study

• Straightforward tutorials,
don’t hesitate to try!

• Let’s try on a simple module
- Print out the event number
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Develop your Module 
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• Once you have your local LArSoft installation:
-bash-4.2$ cetskelgen
-v 
-d /dune/app/users/ykermaid/sw/dune_workdir/srcs/protoduneana/protoduneana/verticaldrift/workshop/ 
-e beginJob -e endJob analyzer myns::PrintEventNumber

INFO: Adding required member function void analyze(art::Event const& e) override
INFO: Adding optional member function void beginJob() override
INFO: Adding optional member function void endJob() override
INFO: Wrote
/dune/app/users/ykermaid/sw/dune_workdir/srcs/protoduneana/protoduneana/verticaldrift/workshop//PrintEventNumber_module.cc
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Develop your Module 
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• Update the namespace (myns -> dunefrworkshop)
• Add your custom input parameters (fLogLevel) set in the FHICL file
• Initiate the code and write your event analyser (here cout only)
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Compile your Module 
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• Add your module into the CMakeLists
- In https://github.com/YoannKermaidic/protoduneana/blob/develop/protoduneana/verticaldrift/CMakeLists.txt

add_subdirectory(checks)
add_subdirectory(workshop)

- In verticaldrift/workshop/CMakeLists.txt

<- copy/paste of working example
could potentially be simplified
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Compile your Module 
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• Setup your environment:
- source /dune/app/users/ykermaid/sw/dune_workdir/localProducts_larsoft_v09_65_03d00_prof_e20/setup

- mrbsetenv && mrbslp

- cd $MRB_SOURCE && mrbsetenv && cd $MRB_BUILDDIR && mrb install -j8

• Now compiling

… (can take time at the « generation » stage)
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Setup a minimal FHICL file
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• Your module!
• Your input parameter!
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Setup a minimal FHICL file
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• Your module!
• Your input parameter!

• We will have time to discuss FHICL settings more in depth in subsequent sessions ;-)

• One of the most important block
to check! (i.e. the one you may
have less control on)
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Ready to go! (at FNAL)
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lar -c ws_print_evt.fcl
xroot://fndca1.fnal.gov:1094/pnfs/fnal.gov/usr/dune/tape_backed/dunepro/vd-coldbox-top/full-
reconstructed/2023/detector/test/VD_coldbox_CRP2_CRP3_2022/00/00/17/27/1727_100_a_cb_reco_67284240_0_2023-04-
11T124909Z.root

• Now compiling
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Ready to go! (at FNAL)
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lar -c ws_print_evt.fcl 
xroot://fndca1.fnal.gov:1094/pnfs/fnal.gov/usr/dune/tape_backed/dunepro/vd-coldbox-top/full-
reconstructed/2023/detector/test/VD_coldbox_CRP2_CRP3_2022/00/00/17/27/1727_100_a_cb_reco_67284240_0_2023-04-
11T124909Z.root

• Hum, why is this file name looking so complicated?
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XRootD
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• Run your code interactively
on xrootd file list

The eXtended ROOT daemon is software framework
designed for accessing data from various architectures 
and in a complete scalable way (in size and 
performance).

XRootD is most suitable for read-only data access.

• Done via 
samweb get-file-access-url –schema=xroot ${FILE}

Moving to RUCIO (location) & MetaCat (catalog)

• You will need a grid proxy to submit jobs and 
access data in dCache via xrootd or ifdh
setup_fnal_security
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Concrete example
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• Data quality for ProtoDUNE-VD
- We created a new directory for vertical drift in ‘protoduneana’

https://github.com/DUNE/protoduneana/tree/develop/protoduneana/verticaldrift

- Run-wise electron lifetime stability through dQ/dx attenuation fit
• surely something similar was already done for ProtoDUNE-SP

but we have some specifities in the VD design

• Needed a new module running on a full VD-CB dataset:
https://github.com/DUNE/protoduneana/blob/develop/protoduneana/verticaldrift/checks/FitdQdx_module.cc
https://github.com/DUNE/protoduneana/blob/develop/protoduneana/verticaldrift/checks/pdvd_fit_dqdx.fcl

https://github.com/DUNE/protoduneana/blob/develop/protoduneana/verticaldrift/checks/FitdQdx_module.cc
https://github.com/DUNE/protoduneana/blob/develop/protoduneana/verticaldrift/checks/pdvd_fit_dqdx.fcl
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Concrete example

18/04/2023 DUNE-France analysis workshop – Y. Kermaïdic18

• Data quality for ProtoDUNE-VD
- We created a new directory for vertical drift in ‘protoduneana’

https://github.com/DUNE/protoduneana/tree/develop/protoduneana/verticaldrift

- Run-wise electron lifetime stability through dQ/dx attenuation fit
• surely something similar was already done for ProtoDUNE-SP

but we have some specifities in the VD design

• Needed a new module running on a full VD-CB dataset:
https://github.com/DUNE/protoduneana/blob/develop/protoduneana/verticaldrift/checks/FitdQdx_module.cc
https://github.com/DUNE/protoduneana/blob/develop/protoduneana/verticaldrift/checks/pdvd_fit_dqdx.fcl

- Developped with mrb (see tuto), then the code was copied in my fork
https://github.com/YoannKermaidic/protoduneana

- Finally made a ‘Pull Request’ and merged into DUNE software by Tom
https://github.com/DUNE/protoduneana/pull/16

https://github.com/DUNE/protoduneana/blob/develop/protoduneana/verticaldrift/checks/FitdQdx_module.cc
https://github.com/DUNE/protoduneana/blob/develop/protoduneana/verticaldrift/checks/pdvd_fit_dqdx.fcl
https://github.com/YoannKermaidic/protoduneana
https://github.com/DUNE/protoduneana/pull/16
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Job submission
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• Simple command example:
jobsub_submit
-N 1 # number of copies of this job
-M 
--OS=SL7 # Scientific Linux 7
--group=dune 
--expected-lifetime=3h 
--resource-provides= 
usage_model=DEDICATED,OPPORTUNISTIC 
file://${SCRIPT_PATH}/your_script.sh
${ARGS}

• My use case: ProtoDUNE-DP 
diffusion analysis (~30 k files)

• Please comment on your usage
(e.g. use of tar files?)
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Retrieve job output
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• Idfh
Another useful data handling command you will soon
come across is ifdh. This stands for Intensity Frontier Data 
Handling. It is a tool suite that facilitates selecting the 
appropriate data transfer method from many possibilities
while protecting shared resources from overload. You may
see ifdhc, where c refers to client.

• Allows to forward files from
user space to production space
back and forth
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Conclusion
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• Setup a VNC session once for all 

• Two approaches for analysing data shown: ROOT macros / Module

• Good practice to access files: ‘xrootd’ using ‘samweb’ tool

• Job submission useful for testing code or run on small sample
-> contact the ‘DUNE production team’ for large scale work
(e.g. large simulation of ProtoDUNE-VD sample)


