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org.lcsim Goals

“Second generation” ILC reconstruction/analysis framework

o Builds on hep.lcd framework used since 1999
o Full suite of reconstruction and analysis tools

Uses LCIO for 10 and as basis for simulation, raw data and
reconstruction event formats

o Isolate users from raw LCIO structures

o Maintain full interoperability with other LCIO based packages

Detector Independence

o Make package independent of detector, geometry assumptions so can
work with any detector

o Read properties of detectors at runtime

Written using Java (1.5)

o High-performance but simple, easy to learn, OO language

o Enables us last 10 years of software developments in the “real world”

Ability to run standalone (command line or batch) or in JAS3 or IDE
such as Netbeans, Eclipse



org.lcsim: Compact Geometry Description

org.lcsim uses “Comact Geometry Description” to
define detector
o Simple XML format for describing ILC detectors

o Handles typical ILC detector geometries

Range of detectors handled is extensible (by writing Java
modules)

Allows rapid prototyping of new detector geometries

Does not require network access or installation of
database software to run

Automatic generation of full Geant4 LCDD geometry for
full compatibility with SLIC



org.lcsim: Geometry Converter

= Small Java program for converting
from compact description to a
variety of other formats

2 GeomConverter

GeomConverter

Input |C:'I,Tony'l,Projects'l,GeomConverter'l,test'l,org'l,lcsim'l,geometry'l,subdetector || Browse, ,, ]

Cutput | T TonytProjectsiGeomConverteritemp. heprep || Browse, . ]
Format |hep... [+

lcdd
GO0L




org.lcsim Conditions Data

Provide access to a extensible set of conditions for each detector
iIncluding:
o Detector Geometry
o Algorithm Specific Constants
E.g. FastMC smearing parameters
Doesn’t make assumptions about format of data
Doesn’t rely on internet access, or local database installation
Detector Constants stored in .zip file

o Typically contains:
Compact geometry file
Set of (ascii) constants for standard algorithms
o Can additionally contain:
Arbitrary files (xml, ascii, binary) needed by other algorithms
Other geometry formats (HepRep, LCDD)
Full fieldmap

To define a new detector just create a new .zip file.



Available Detector Descriptions

Although detector descriptions can live anywhere we
maintain a CVS repository of detector descriptions
o Exported to org.lcsim web site for automatic download

40 detector variants as of July 2006
Many SID variants, but also some gld, Idc

I[F acme0s0s |CRcdcaugls_np | sidaug0s_20mr

|7 acme0605_ecal 150 IR cdeaugds_rpcheal IR sidaug05_gemhcal
|7 acme0605_ecal 150_steel _rpc CVs IR sidaug05_np

I_F acme0605_ecal150_steel_sdnt  [gyd11_tubs IR sidaugd5_polyhedra
|7 acme0605_ecal 150_W _rpc ICF frankyaug0s IR sidaug05_sdnthcal
I[m acme0605_ecall7s ICFgldaugos Iy sidaug0s_tomt
ILFacme0o0s_ecall?5_steel_rpc ICFjhd3_1-octOs | sidauglsielaps

ILF acme0605_ecall75_steel_scnt [CF)ld3_1-oct0S | sidmay05s

I[F acme0605_ecal175_w_rpc IR Idcaugos | sidmay05_2mr

|7 acme0605_steel_rpe |CFsdfeb0s IR sidmay05_20mr

I acme0605_steel_sdnt IR sdjan03 IR sidmay05_np

|[F) acme0605_W _rpc |y sid0n | sidmay05_scntheal
| cdcaugns |CFsidaugi s I test

|[F cdcaugls_ecal 150 Iy sidaug0s_4tesla —

You are welcome to contribute more



Org.lcsim Reconstruction

Reconstruction package includes:
o Physics utilities:
Jet finders, event shape routines
Diagnostic event generator, stdhep reader/translator
Histogramming/Fitting/Plotting (AIDA based)
Event Display
Processor/Driver infrastructure
o Fast MC
Track/Cluster smearing
o Reconstruction
Cheaters (perfect reconstruction)
Detector Response
o CCDSim, Digisim
Clustering Algorithms
o Cheater, DirectedTree, NearestNeighbour, Cone
Tracking Finding/Fitting Algorithms
0 TRF,
Muon Finding, Swiming
Vertex Finding (ZvTop)



org.lcsim: Contrib Area

Goal of org.lcsim is not to provide “A single reconstruction package” but
rather a framework into which reconstruction algorithms can be

plugged.
We encourage users to contribute code to the “contrib” area as soon as
possible.

o Important to encourage collaboration, reuse, and as learning tool.

Many contributions added in last year:
o HMatrix cluster analysis
VertexFitter

PFA algorithms/template
SODTracker

Garfield Tracker

Calorimeter Cell Ganging

FastMC improvements

Tracking finding/fitting

MIP Finder

Minimum Spanning Tree Clustering

[ S A I O e N



Org.lc Sim 1re Sults (See many other talks at this workshop)
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Using org.lcsim with JAS3

The org.lcsim can be used standalone, withan IDE,
or inside JAS3. Same code can be used in all
modes, so easy to move back and forth

o E.g. develop in IDE and run in JAS3

o E.g. develop in JAS3 and run in batch

JAS3 org.lcsim plugin adds:

o Example Analysis Code

o org.lcim Event browser

o Easy viewing of analysis plots

o WIRED event display integration



‘ org.lcsim: Examples

File Edit Yiew Tuple Loop LCIO  Window Help

- &= -#@ a E"Iﬂuutﬁle‘slciu vid b i@

= ﬁ Datasets 4 Examples = ‘ LCSim Event |
B outfile.slcio

org.lcsim examples

These examples are written using the Java language. After opening thern you need to compile and load them, and
then use feed data to them using the Run menu.

sitnpleC enerator java Simple diagnostic event generator.

Sitnple java simply prints the event header of each event analyzed.
Waralyeis 101 java Intro to analysis with AIDA

sitnpleFasthC java Funning the Fg

B&

BitnpleCutput java Esample of =
[etFinding java Using the Jet flle Edit V_lew Tupl_n_e_. Loop LCID  ‘window Help
ClusterFinding java Cluster Finding| * = = @ ot - | @ outfile sleio “ D@ Sexn Bo B

DataSets
B outfile.slcio

| & Examples * | LCSim Event # | [#] ClusterFinding, java * | [#] Analysis101java = |

1 impon arg.lesim.utilaida AlDA;

2z import hep.physics vec WecOp;

2 impaort java.util List;

4 import arg.lesim.event EventHeader,

5 impott org.lesim.event MCParticle;

& impart org.lesim.util. Driver,

?

= public class Analysis101 extends Driver

s

o private AIDA aida = AIDA defaultinstance;

Tl

¢z publicvoid process{EventHeader event)

13 {

14 i Getthe list of MCParticles from the event

15 List=MCPadicle= paricles = event.get{MCParicle.class event MC_PARTICLES);
18 If Histogram the number of paricles per event

17 aida.cloud1D¢nTracks") fill{padicles sized);

18 If Loop aver the particles

19 for (MCParticle pardicle : particles)

20 {

23 aida.cloud1 D" energy")filliparticle.getEnargy();

22 aida.cloud1D{"cosTheta") filljfecOp.cosThetalparticle.getMarmentumi));
23 aida.cloud1 D{"phi"y fillWecOp.phifparticle. getMoamentum ),
29 I

25 }

26}

classpath; forgflesim/pluginfweb/examples/analysis 101 java




‘ org.lcsim: Examples

File Edit W¥ew Tuple Loop LCIO  ‘Window Help
i o B A @ oo v[4 b @
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org.lcsim: Plot Viewing

FEX

Ele Edit Yiew Tuple Loop LCIO Window Help
i 4= o= B 2
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Using org.lcsim with WIRED4 B

File Edit W¥ew Tuple Loop Window Grid Help

= = B 7 B panpyttharsicets-0-100_SLIC_varOpd_acme0c0S.slio ~ (44 b [k B 2
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Apply immediakely
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JAS3Tree = m WIRED *

lick. ko zoom in, Shift-Click to zoom out, Drag inward or oubward ko instant zoom,

| 36,5/50,0MB




Using org.lcsim with WIRED4

- JASI
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File Edit Wiew Tuple Loop Window Grid Help
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Using org.lcsim with WIRED4

QRSP MRy

oo B

File Edit View Tuple Loop Window Grid Help
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Using org.lcsim with WIRED4

File Edit Mew Tuple Loop Window Grid Help
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Interoperability
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‘ How hard 1s it to get started with

org.lcsim?

Works on Linux, MacOSX, Windows

o Should take about 15 minutes to install JAS3 and
org.lcsim plugin.

Case Study: SLAC Summer student

o 2 semesters of Java experience
= (no C++, Fortran etc)

o Using tutorial on lcsim.org Wiki; installed software,
downloaded data, and got useful results in one day

(and fixed a few errors in the documentation along
the way).

o Regular analysis updates have been appearing on
her blog ever since!

Even if you don’t have Java experience you can
get started almost as fast

o (the only thing you will miss is the core dumps)
Start here:

o https://confluence.slac.stanford.edu/display/ilc/Icsi
m+Getting+Started

o Problems? Attend Tuesday afternoon “Simulation”
phone meeting or use discussion forum at
http://forum.linearcollider.org/

) Mer’s Summer Research 2006 - Mozilla Firefox

File Edit View Go Bookmarks Tools Help

G- 80 B & [ hip:siansogspot.conf

V‘ 0 &
Google - [ blog meredith frey v <\» G search - g PageRank A g - °%, Autolink [ subscribe = ] 4tor B options ¥ [&] blog »

‘& Problem loading page " fiiit Javalobby - Sun Java, J5P ... H ﬁey - Google Search

||blog meredith frey - Google... | B Mer's Summer Researc... I 8

B Blogger

| SEARCH THIS BLOG | [SEARCH ALL BLOGS | BlogThis!

Mer's Summer Research 2006

Wednesday, July 19, 2006
FirstNonZeroLayer Cut-Off vs. MC Energy

FirstnenZersLayer Cut-Oft vs. MC Energy

MG Energy 19ev)

To get this plot I first ran through al the different energies and looked
at what I believed would be a good cut-off point for each energy
(which are the points above). Of course fitting this idealzed plot would

be slightly complicated and not necessarily accurate or worth the effort,

so instead I fit a linear line to the points that basically gave the correct
cut-off layer if you rounded to the nearest integer JAVA style (which is
always rounding down).

In order to put this energy dependent cut-off in place, 1added the
following to the SimpleClusterIDDriver java code:

int levelCutoff;

if (energy < 100)

levelcutoff = (int) (-0.03%energy + 7.41);
else levelCutoff = 4;

if (chisq<200 && firstnonZeraLayer

etc...

This addition only changes the cut-off layer for the higher energies (for
20GeV, levelCutoff = 6; for 50GeV, levelCutoff = 5; for 100GeV or
more, levelCutoff = 4). This increased efficiency at 20GaV, but

| GET YOUR OWN BLOG ||= FLAG? || NEXT BLOG* | &

Contributors
4% Meri
% mfrey

Links

4 Google News
4 lesim Contract
% Calorimeter Info

Previous Posts

4 FirstNonZeroLayer Cut-Off vs.
MC Energy

< Efficiency vs. Energy

% Preview...

< Shape Parameter Ratio 2:1
plot with sigma

< Asyou can see from the
second graph, the ratio...

4 Pplotting Shape Parameters vs.
Energy

4 Some more plots from
ClusterAnalyzer.java...

4 Some more plots from
ClusterAnalyzer.java...

4 Some plots from
ClusterAnalyzer.java...

4 ClusterAnalyzer.java

Archives

< 2006-07-02
4 2006-07-09
4% 2006-07-16

1 Power
Blogger

http:fphotos 1.blogger. com/blogger /43/3311/1600 flayerCutOffvsEnergyPlot2. gif




Becoming an org.lcsim developer

To get started you just need “Java”, “cvs”, “maven”
o Maven is a Java based project management tool

o Single command “maven”
downloads dependencies, compiles code, runs tests, deploys code

All code in CVS

To check-out and build all code:

set CVSROOT="pserver.anonymous@cvs.freehep.org:/cvs/lcsim”
cvs co GeomConverter

cd GeomConverter

maven

cd ..

cvs co lcsim

cd lcsim

maven

Find more documentation at:

o http://Icsim.org/

o Read/Contribute to the Wiki at: https://confluence.slac.stanford.edu/display/ilc/Home
o Discuss at: http://forum.linearcollider.org/

We strongly encourage developers to use IDE

o Netbeans, Eclipse both free, easy to learn, very powerful

o Use mevenide to teach IDEs about maven systen

0000000 0o




‘ Using org.lcsim with Netbeans

NetBeans IDE 4.1

File Edit Miew Build Run Profile Refactor Wersionng Tools ‘window Help
= ; = - =T % 5
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Where Next?

Some clean-up of “Track/Track Parameters” and “Geometry”
interface

o Form org.lcsim clean-up “Task Force”
Jeremy and Jan Strube are seconded
Other volunteers welcome

Complete Tracking/Vertexing packages
Migrate some contrib code to main code base

We are close to complete tracking/PFA/vertexing/flavor tagging
chain.

o Should create fully simulated/reconstructed data to complement
Fast MC studies

Interoperability
o LCIO works nicely
o Geometry interoperability remains elusive but highly desirable

o Ability to call C++ (MarlinReco) modules from org.lcsim
Perhaps more possible with new version of SWIG



Conclusion

org.lcsim Framework is mostly complete

o If there are limitations which are impeding your
work, let us know!

User contributed reconstruction software
growing rapidly

o Several more contributions promised soon



