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Outline

• Overview of NuSoft at FNAL

• Getting setup to use the code 

• FMWK - the base of LArSoft

• LArSoft - the simulation and reconstruction code

• How to get involved
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Neutrino Software @ FNAL

•Recent effort made to get FNAL 
neutrino experiments on common 
framework, using common tools

•NOνA, ArgoNeuT, μBooNE using 
FMWK

•Use of common framework enables 
sharing of interfaces to flux files, 
GENIE (neutrino generator), Geant4, 
etc

• Enables people working on multiple 
experiments to only learn one 
framework
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FMWK
• FMWK is a generic analysis software 

framework designed for particle physics 
experiments

• Underlying design driver is “What does 
a physicist need?” If there is a conflict 
between OO design principals and 
physics ease of use, side with physics

• Designed to be lightweight

• The home page for FMWK is http://
enrico1.physics.indiana.edu/fmwk/wiki/
index.php?n=Site.FMWK

• Makes use of ROOT

• Provides several basics packages

• Website has some documentation on all 
these classes
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FMWK - Details

• All basic jobs are completed in FMWK
• EVD handles keeping track of data, reconstruction objects, MC, etc.
• Config allows for run time adjustment of parameters without recompiling
• JobControl allows one to build up simple or complex jobs

• These packages are the only ones that typical users will ever need to do 
reconstruction, etc

• Expert level classes handle 
• I/O of ROOT files
• XML interface for configuration files
• GUI interfacing for event displays

• Requires 2 external packages
• ROOT (Cern package for analysis/display)
• Xerxces-C (XML interpreter)
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FMWK - Lingo

• There is a certain level of lingo associated with any framework

• Look through the FMWK wiki for more details

• Executable is called ana
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FMWK - Lingo

• EventDataModel keeps track of information for each event

• Each section listed below is a TFolder, this is not an ntuple based storage

• Provides a bit more flexibility than ntuples

• Make subfolders for different algorithms, ie tracking folders in Reco
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FMWK - Lingo

• Configurations are derivable to change just a few options of defaults, etc
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nutools - Details

• Nutools is a set of packages designed to abstract commonly needed 
software among different neutrino experiments

• Part of the nusoft repository

• Currently used by NOνA and LArSoft

• 3 Packages

• EventGeneratorBase - contains interfaces to GENIE (neutrino interaction) 
and CRY (cosmic rays) generators; also has xml files for setting parameters 
for each

• SimulationBase - contains data objects to hold basic particle information 
about each generated event/spill including StdHep information and flux 
information

• Header - basic metadata storage object; stores information about file 
generation environment, random numbers, detector used to produce file, 
etc
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Getting Setup for LArSoft

•The wiki is your friend to setup the 
code - http://www.nevis.columbia.edu/
twiki/bin/viewauth/LArSoft/WebHome

• Username: LArSoft
• Password:  argon!

•Home page shows you how to get a 
FNAL computing account

•Home page also details how to ensure 
you can access the cvs repository

• Instructions for how to setup the code 
are under the Using LArSoft links

•Description of packages are also there

•Basically, you should look on the wiki 
first for all questions

• If it ain’t there, then please add it
11
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LArSoft
• FMWK does not provide classes to do reconstruction or analysis - experiments 

write their own

• LArSoft is an SRT based distribution of code for the LAr experiments - MTS, 
ArgoNeuT, μBooNE, LBNE

• Each detector just needs to add a new geometry description

• Reconstruction knows how to access different geometries, but not dependent on 
any one

μBooNE ArgoNeuT Bo
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Getting Setup @ FNAL

•A setup script is provided to set all relevant environmental variables like 
PATH, LD_LIBRARY_PATH, ROOTSYS, etc

•Code currently lives in /afs/fnal.gov/files/data/argoneut/d01/lar/larsoft/

• source the setup/setup_larsoft_fnal.(c)sh in that directory

•Will print a lot of output to screen telling you what variables have been set 
for Geant4

13
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LArSoft - Details

• LArSoft is available from cvs

• Need FNAL kerberos principal to access it

• Can run it from FNAL using the flxi* machines 

• Intensity Frontier cluster will be up in January and will migrate to those 
machines at that time

• Build system is currently SRT

• Has been built successfully on machines outside of FNAL
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LArSoft - Details

• Current package list above

• FMWK packages in 

• Nutools packages in 

• Remaining packages are all part of LArSoft

• Simulation related packages in 

• Reconstruction packages in

• Clearly need reconstruction effort 
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Current State of Development

• LArSoft has benefited from needs of ArgoNeuT, μBooNE

• Monte Carlo simulation is reasonably mature

• Direct access of event generators for cosmic rays (CRY) and neutrino 
interactions (GENIE)

• Direct access to Geant4 for energy deposition simulation

• Conversion of energy to ionization electrons and readout simulation

• Hit finding routines are nearing completion

• Current need is for effort on reconstruction algorithms
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Example MC Event

MC Energy 
Deposition View
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Digitization View
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Example MC Event

MC Energy 
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Reconstruction

• ArgoNeuT event taken a week ago 
at right

• Shows that reconstruction will be 
a challenge

• Separation of different tracks, 
particle ID etc will be more 
complicated than in detectors with 
poorer resolution

• Field is wide open at this point for 
contributions
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Current Contributors

• The list of LArSoft contributors is growing - several members from 
Columbia/Nevis, FNAL, MIT, Michigan State, and Yale

• Projects include 

• Improvements to detector geometry descriptions

• Event display improvements

• Simulation of light and photodetectors

• Reconstruction of hits and tracks
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Getting Involved

• Sign up for the LArSoft mailing list - send email to brebel@fnal.gov or 
gzeller@fnal.gov

• Participate in bi-weekly LArSoft video/phone meetings: Tuesdays @ 9 am 
CDT

• Contact Sam or me and suggest a project you would be interested in doing
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