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OutlineOutline

• Topics Covered
– org.lcsim Feature Overview
– New IO and related Features

• Relational Tables
• Controlling IO
• Subset Collections

– Plans for 1.2 Release
– Documentation/Tutorials/Communication
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SLIC + SLIC + org.lcsimorg.lcsim GoalsGoals
• Enable full studies of ILC physics to optimize detector design and eventual 

physics output
– Use realistic detector geometries
– Full simulation (in combination with fast parameterized MCs)
– Full reconstruction

• Simulate benchmark physics processes on different full detector 
designs.

• Encourage development of realistic analysis algorithms
• See how these algorithms work with full detector simulations

• Facilitate contribution from physicists in different locations with various 
amounts of time available (normally not much!)
– Software should be easy to install, learn, use

• Goal is to allow software to be installed from CD or web with no external 
dependencies

• Support via web based forums, tutorials, meetings.
– Compliance with ILC standards

• Fully compatible with LCIO standards for both simulated and 
reconstructed data.

– Can be run interactively (with JAS, WIRED) or in “batch” mode. 
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Overview: Overview: ““SLIC + SLIC + org.lcsimorg.lcsim”” FrameworkFramework

StdHep
Events SLIC

LCDD 
XML

LCIO 
Events

Geom
Converter

Compact
XML

org.lcsim

JAS3

WIRED4

AIDA HepRep
XMLConditions

Software
Package

Data Format

User Analysis
Drivers



org.lcsim ALCPG 2007

T.Johnson 5/23

Geometry in Geometry in org.lcsimorg.lcsim

• Up to now geometry in org.lcsim was at very high level
– Derived from compact geometry description

• Detector -> Global properties of detector
• Subdetector -> Location, layering of subdetectors
• IDDecoder -> Hit position, neighbors, …

– Not sufficiently detailed for Si strip reconstruction
• Detailed geometry created by Tim Nelson, Jeremy McCormick

– Derived from compact description
– Fits into existing compact geometry description
– Gives full positioning of elements at the module level 
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SiTrackerBarrelTest ShapeRotateTest
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org.lcsimorg.lcsim: Geometry Converter: Geometry Converter
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• Small Java program for converting 
from compact description to a 
variety of other formats
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org.lcsimorg.lcsim ContentsContents
• Org.lcsim package includes:

– Physics utilities:
• Jet finders, event shape routines
• Diagnostic event generator, stdhep reader/translator
• Histogramming/Fitting/Plotting 
• Event Display (WIRED)
• Event Browser
• Processor/Driver infrastructure

– Fast MC 
• Track/Cluster smearing
• Outputs ReconstructedParticles

– Full Reconstruction
• Goal of org.lcsim

– Not “A single reconstruction package”
– A framework into which reconstruction algorithms can be plugged
– org.lcsim.recon

» Documented, functioning reconstruction code
– “contrib”

» code which compiles and is maintained
– “sandbox”

» ideas, analysis snippets, doesn’t necessarily compile
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org.lcsimorg.lcsim Reconstruction PackagesReconstruction Packages

• Conclusions
– Many people are working on reconstruction code
– Effort to persuade people to commit code to “contrib” area has been successful
– But it is not easy for new users to understand how to use or contribute

• We need to work to extend tutorials to also cover reconstruction packages
– Encourage developers to contribute documentation
– Start by updating: http://confluence.slac.stanford.edu/x/f3c
– We need realistic analysis examples (see talks following break today)



org.lcsim ALCPG 2007

T.Johnson 10/23

org.lcsimorg.lcsim ongoing workongoing work

• IO improvements
– Improved LCIO interoperability
– Features to support data analysis

• Random access IO
• Geometry improvements

– Detailed geometry
• Detailed descriptions of barrel, endcap silicon trackers

• Reconstruction
– PFA algorithms being developed/improved/tested
– Vertexing, Interfacing to LCFI
– Tracking algorithms

• Digitization, Clustering, Track fitting
– Not yet a single top-level driver to perform full 

reconstruction equivalent to FastMC
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org.lcsimorg.lcsim: Examples: Examples
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org.lcsimorg.lcsim: Event Browser: Event Browser
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Using Using org.lcsimorg.lcsim with WIRED4with WIRED4
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Using Using org.lcsimorg.lcsim with WIRED4with WIRED4
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Using Using org.lcsimorg.lcsim with WIRED4with WIRED4
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New IO FeaturesNew IO Features

• Enhanced control over what parts 
of an event get written out
– By default entire event will be 

written out, except collections 
flagged as transient

– Now possible to specify either 
what should be written out, or 
what should not be written out.

• Subset Collections
– Useful for writing lists of 

MCParticles or 
ReconstructedParticles which 
meet some criteria
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Relational TablesRelational Tables

• Allow arbitrary relationships to be created between objects
– E.g. ReconstructedParticle->MCParticle

• Supports 
– 1-1,1-n, n-1, n-m
– Relations can be weighted or un-weighted
– Relations can be efficiently navigated in either direction

• Find all the MCParticles which contributed to a given 
Reconstructed Particle

• Find all the ReconstructedParticles which have 
contributions from a given MCParticle

• Can be stored/read-from LCIO files as collections of LCRelations
– Provided the objects referred to can be stored as LCIO objects 

• Can be viewed using Event Browser
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Relational Table ExamplesRelational Table Examples

• Create relationship

• Use relationship

– For more info see 
http://www.lcsim.org/software/lcsim/apidocs/org/lcsim/event/RelationalTable.html
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Plans for Next ReleasePlans for Next Release

• Most code development is done using “HEAD” of CVS
• Anyone who downloads the “released” version of org.lcsim currently 

gets a very old version
• All IO additions promised for next release now complete
• Code for 1.2 release has been tagged in CVS

– Currently in testing phase, only critical bugs will be fixed before 
release.

– Updating documentation to correspond to released code
– Expect to have release available next week
– Will create a separate web area for API docs for each released  

version of code
• Going forward need to have more frequent releases

– Make better use of maven so that examples can be built using 
released version of code.

– Make better use of JIRA so that users can see what has changed 
since most recent release

• Making a well tested and documented release is a lot of work
– Anyone who would like to help is more than welcome!!
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Resources for getting started/working with Resources for getting started/working with 
simulation/reconstruction toolssimulation/reconstruction tools

• http://lcsim.org/ Web Site
– Tutorials

• Software installation
• Using tools
• Simple Analysis Examples
• Developers Guide

– Datasets
– Documentation

• Confluence Wiki
– More tutorials
– More documentation
– Frequently asked Questions
– You are encouraged to comment on, add 

to, or correct existing documentation
• https://jira.slac.stanford.edu/signup/
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Resources for getting started/working with Resources for getting started/working with 
simulation/reconstruction toolssimulation/reconstruction tools

• Discussion Forums
– http://forum.linearcollider.org/

• SLIC, org.lcsim, analysis tools
• All software forums are quite 

active
– Good to see discussions 

between users beginning to 
increase



org.lcsim ALCPG 2007

T.Johnson 22/23

Resources for getting started/working with Resources for getting started/working with 
simulation/reconstruction toolssimulation/reconstruction tools

• Instant messaging
– Great for quick questions
– I use GAIM, many other options

• http://gaim.sf.net/
– Norman, myself, Jeremy available much of the 

time
• http://confluence.slac.stanford.edu/x/Rnk

• Tuesday software meeting
– 1:30pm Pacific Time

– We are happy to answer questions/solve 
problems during or after these meetings

• We can use desktop sharing to interactively 
view/solve problems

• Personal Tutorials
– We are prepared to go anywhere anytime

• Real* or virtual

* Travel budget permitting
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ConclusionsConclusions

• Conclusions
– Basic framework for simulation/reconstruction/analysis 

exists and is mostly stable and usable
– Active work on reconstruction algorithms increasing

• Still more work to do to get end-to-end full reconstruction
• Documentation, Tutorials etc exist

– Good at introducing tools, getting users started
– Tends to fade out for more advanced reconstruction

• Needs some work – please contribute
• Communication

– Many tools exist – encourage more active use
– If the framework doesn’t do what you want, complain!


