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Marlin

ModularAnalysis & Reconstruction for the L | Near Collider

modular C++ application
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{gear} - GEometry API for Reoonstruction

Gear

Exdmpde XML file for GEAR describing tne LOC detector

- <detectors>

- <detector id="0" name="TPCTest" geartype="TPCParameters" typ We” defl ned geometry defl n Itlon
<maxDrifiLength value="2500."/> I
e for reconstruction that
<readoutFrequency value="10"/> . . .
<PadRowLayout2D type="FixedPadSizeDiskLayout" rMin="386.0" IS ﬂeXIble W. r't dlffe rent de’[eC’[OF
maxRow="200" padGap="0.0"/> conce p’[s
<parameter name="tpcRPhiResMax" type="double"> 0.16 </para . . .
<paramefer name="tpcZRes" type="double"> 1.0 </parameter= haS h|gh |eve| |nf0rmat|0n needed for
<parameter name="tpcPixRP" type="douhle"> 1.0 </parameter> :
<parameter name="tpcPix7" type="douhle"> 14 </parameter> reconStrUCtlon
<parameter name="tpclonPotential” type="double"> 0.00000003 provides access to material

<[/detector> .

- <detector name="EcalBarrel" geartype="CalorimeterParameters"> pro pertles - plan ned
<layout type="Barrel" symmetry="8" phi0="0.0"/> :
<dimensions inner r="1698.85" outer z="2750.0"/> abStraCt Interface (a |a LC I O)

<layer repeat="30" thickness="3.9" absorberThickness="2.5"/> . .
<layer repeat="10" thickness="6.7" absorberThickness="53"/> concrete im plementa’uo N based
</detector> .
- <detector name="EcalEndcap" geartype="CalorimeterParameters"> O n X M L fl |eS
<layout type="Endcap" symmetry="2" phi0="0.0"/>
<dimensions inner r="320.0" outer r="1882 85" inner z="2820 and Mokka-CGA - plan ned
<layer repeat="30" thickness="3.9" absorberThickness="2.5"/>
<layer repeat="10" thickness="6.7" absorberThickness="5.3"/>
</detector>
</detectors>
</gear>

compatible with US — compact format
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MarlinReco

Marlin serves as a framework for the distributed
development of reconstruction algorithms

provides a well defined modularity
MarlinReco is a toolkit which aims at providing
reconstruction algorithms for detector concept
studies
(almost) complete set of standard reconstruction (pflow)
cheaters for cross checks (and replacements)

all processors can seamlessly be combined together with
other reconstruction code or plugged into your analysis

e.g. together with MAGIC-clustering (see talk by C. Ainsley)
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MarlinReco packages

TrackDigi Clustering
FTDDigi TrackwiseClustering
VTXDigi ClusterCheater
TPCDigi Pflow

CaloDigi Wolf
LDCCaloDigi Analysis

Tracking EventShapes
BrahmsTracking SatorudetFinder
TrackCheater

most MarlinReco processors (algorithms) are geometry independent
—> they can be applied to other detector concepts (via Gear file)
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MarlinReco Digitization

Tracker (S.Aplin)
TPC: Gaussian smearing of position in z and r-phi
Silicon: exact position from simulation —

more meaningful clustering under development (A.Raspereza)

Calorimeter (A.Raspereza)

calibration only - no smearing

optional energy cut

ganging (investigate different granularity)
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MarlinReco Tracking

Central Tracks: (s.Aplin)
algorithms taken from LEP (ALEPH and DELPHI)
f77 code from Brahms

track finding based on out-in search using circle fit
fit with Kalman Filter takes material into account
start with TPC tracks and then include VTX hits (next slide)

Track Cheater (A.Raspereza)

uses Monte Carlo for track finding
fitted with a helix hypothesis
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Tracking including VT X hits
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MarlinReco Clustering

Trackwise Clustering (A.Raspereza)

algorithm needs spatial information only

-> applicable to both digital and analogue calorimeters
minimal dependence on detector geometry

-> can be used for other detector concepts

Cluster Cheater (A.Raspereza)

uses Monte Carlo to combine hits into clusters
proximity criterion for 'realistic' clusters

10
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PFlow

Track-Cluster matching (A.Raspereza)
extrapolate tracks into the calorimeter

use only outer track hits and apply helix fit
proximity criterion to assign cluster to track

charged objects (E,p) from track
neutral particles (E,p) from cluster

Particle ID (A.Raspereza)

cluster shape analysis
fraction of energy in ECAL
longitudinal and transverse profile
test of MIP hypothesis

11
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Analysis

Event Shapes (T.Kraemer, P. Krstonic)

ThrustReconstruction: Tasso & Jetnet algorithms
Sphere: sphericity, aplanarity, ...

SatorudetFinder (J. Samson)
originaly developed by Satoru Yamashita for OPAL

BenchmarkPlots
not yet -> input needed

12
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MarlinReco support packages

MarlinUtil (0. wendt)
Utility and Helper classes

helix fitter
cluster shapes
common code for CED

CED (A. Zhelezov)

event display based on GLUT/ OpenGL
client server architecture

CEDViewer
event display client processors

13
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CEDViewer

simple example taken from

$MarlinReco/examples/LDC
steer Idc.xml
gear_ldc.xml
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Initial results

e+e- —> Z —> qgbar using full reconstruction

LDC (tile HCal), MarlinReco

I %2 | ndf 68.11/49
4““5 Prob 0.03672
350]] Normalisation 388.8

1 Mean 91.91
300 sigma Central Part 3.839
2505 Sigma Left Tail 11.84

| Sigma Right Tail 8.231
zuuf Fraction Central Part 0.752
150 —

100—
50—
u: 1 I I |
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| | |
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A. Raspereza
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Status |

first official release of MarlinReco: v00-01
changes wrt. snowmass DVD:
comprehensive manual (T.Kraemer)
including VTX hits for central tracking
detailed APl documentation for every processor
utility packages released:
CEDViewer v00-01
MarlinUtil vOO-01
CED v00-01
works with

Gear v00-02
Marlin vO0-09-02

17



Status |l — To Do

neutral vertex and kink finding algorithms
more realistic digitization

vertex tracking

forward tracking

vertexing

particlelD

your input (code) is welcome !

Frank Gaede, ECFA ILC Workshop, Vienna, Nov 14-17, 2005
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MarlinReco on the web

| @ psc_project_view — ILC Software Portal - Mozilla Firefox

El‘le Edit !lew Go Bookmarks Tools Help

e Edit Mew Go Bookmarks ZTools Help

MarlinReco/ - Mozilla Firefox X

Nttp:ffwww-zeuthen. desy.de/Ic-cai-bin/cvsweb. cgi/MarlinReco/? cvsroot=n j @ Go |G

(&% -80a

ol

- httpffwww-flc.desy.defilcsoftfilcsoftware/MarlinReco/psc_project view

] @6 [

= i [JLEIo | jLinux | ) Conferences 1% DESY IT Group ML LEO EnglishiGer..  [C|Google % Ctime

| S

5. DESY IT Group !E LED English/Ger... @Google

MyHome i3 Ctime

X
APACH =

) simulation/geantd | JLCIO | JLinux | ] Conferences

MarlinReco/

|i “ searc

Click on a directory to enter that directory. Click on a file to display its revision history and to get a chance to display diffs between

revisions.

To download this directory as zipped tarball - click on tarball at the bottom of this page.

Current di I i

Current tag: v00-01

[File |Rev. |Age Author | Lastlog entry
home | ! news ! aFa.renL Directo
you are notloggedin  Slogin  Ficin | E3 spasis
you are here: home » software packages » marlinreco
3 caobiay
BrEEEE & MarlinReco o o |5 Gustasin
3 piow
Category: Reconstruction software — Other products by this author
@ Home HERARE ' : ® ¥ @ reaoigy
[ Software A Marlin based reconstruction software @ rimcina
packages am
8 Brahms Latest release: MarlinReco v00-01 @ cxampiey

[#, CEDViewer
B Gear

[ LCIo

[ Marlin

@ MarlinReco
[ MarlinUtil
[ Mokka

& CED

First release of MarlinReco
® BRead more

# Download MarlinReco for all platforms
CVs

Project Description

[ Show all releases

a examples LDC/
[

GNUmakefile 1.1.1.1 | 4 months | aplin Initial version

env.sh 11 2weeks | tkrasmer Emviromment ccript for building MarlinReco as a colloction of packages together

Show only files with tag: [soal ] Module path or alias: farmiee G

Download this directory in tarball or zip archive

MarlinReco is a software package for the reconstruction of events using
{simulated) raw data of an ILC detector. The different reconstruction
algorithms i.e. track finding or cluster reconstruction are implemented in
separate modules called processors. To improve the modularity,
algorithms common to more processors are separated and implemented
in a dedicated utility section. In the phase of the detector development
as well as during data taking the detector may change more or less. In
order to adopt the reconstruction to the modified detector layout, the
processors are developed to be independent of the detector geometry
as fare as that is possible. The actual geometry of the detector is then
provided to the processors usind a geometry interface, This structure

— Additional resources

@ Documentation ‘ ‘

# Releases

=4 Contact address
& Project home page
@3 Issue tracker

T2 Development reposit

= Marlin

= Gear

= Marlinutil

@ Documentation — ILC Software Portal - Mozilla Firefox et =T
File Edit View Go Bookmarks Tools Help L=
& -G OB = =l o a
) simulation/geantd | LCIO | jLinux | )Conferences i DESY T Group P& LEO EnglishiGer. Google 7. MyHome 3 Ctime 3
- o you are not legged %058 i = A1 =
Vit a1 RS R - S BRI = marline - dacamentatian ]
| Documentation e
@ Homs This serves as a ive manual to help users getting started with the Marlin based reconstruction
s software MarlinReco for the international linear collider (ILC). After a short review of the underlying packages (LCIO, Gear,
[ Saftware Marlin, Ma
ke
na = using the steering
e £ist fram the HED community can contrimute to thie Brojact.
Hame =
] MarlinReco
Passwara . o
] A Marlin based Reconstruction Package for the ILC
[Fream] T Kemar ot al., DESY
Contents
@ Forgot your
pazmnart” F———
o — = Dipsndsncy on sther Packaass
- i

[one
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Summary/Outlook

+ MarlinReco is a reconstruction toolkit for the ILC
- (almost) complete set of standard reconstruction
- cheaters for cross checks (and surrogates)
- flexible: can be used for other detector concepts
- extensible: use/combine with other processors
+ v00-01 released
+ plans to extend functionality exist

+ your input is welcome !

Frank Gaede, ECFA ILC Workshop, Vienna, Nov 14-17, 2005
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MarlinReco dependencies
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Marlin Processor

provides main user callbacks
has own set of input parameters

int, float, string (single and arrays)
parameter description
naturally modularizes the
application

order of processors is defined via
steering file:

easy to exchange one or several
modules w/o recompiling

can run the same processor with
different parameter set in one job

processor task can be as simple
as creating one histogram or as
complex as track finding and fitting
In the central tracker

marlin::Processor

init()
processRunHeader(LCRunHeader* run)
processEvent( LCEvent* evt)

check( LCEvent* evt)

end()

UserProcessor
processEvent( LCEvent* evt){
// your code goes here...

}

~

/

23
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XML files configure a Marlin Application

- <marlin>
ALY * Active processors defined
<processor name="MyAIDAProcessor"/> .
! e in <execute>...</execute>
<processor name="MyEventSelection"/> .
- <if condition="MyEventSelection"> section
<group name="Tracking"/> e Logical conditions from
<processor name="MyClustering"/> booleans set by preceding
<processor name="MyPFlow"/> Processors
<processor name="MyLCIOOutputProcessor"/>
</if>
</execute>
- <global> * Parameters: global and per processor
<parameter name="LCIOInputFiles"> simjob.slcio </parameter> e Parameters defined as content
<parameter name="MaxRecordNumber" value="5001"/> of <parameter/> tag or as its
<parameter name="SupressCheck" value="false"/> value attribute
</global>

- <processor name="MyLCIOOutputProcessor" type="LCIOOutputProcessor">
<parameter name="LCIOOutputFile" type="string">outputfile.slcio </parameter>
<parameter name="LCIOWriteMode" type="string">WRITE NEW</parameter>

</processor>

- <group name="Tracking">

<parameter name:”NTPCLa}Ters” value="200"j>l e Processors can be enclosed by
<processor name="MyTrackfinder" type="Trackfinder"/>
- <processor name="MyTrackfitter" type="Trackfitter"> <group/> tag
<parameter name="Algorithm" value="DAF"/> * Parameters in <group/> joined
</processor> by all processors
</group>
</marlin>

24



LDC simulation framework
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Marlin on the web

i |

a*e

Help St

ECL

Guugle % MyHome || The 2005 Internat.

Modu IarAnaIysis & Reconstruction for the L I N ear Collider

@ MARLIN homepage - Mozilla Firefox
File  Edit

@500

|1 simulation/geant4 [ JLEIO | jLlinux % DESYIT Group | | LEO English/Ger

View Go Bookmarks Tools

1% httpefilcsoft.desy.defmarling

' Marlin: <a href="http://www.desy de/~gaede/marlin">Marlin</a> (v00-08) - Mozilla Firefox - Ox
REIEHSES File Edit View Go Bookmarks Tools Help o
<‘-r=.l = E} 7 @ €3 @ | i http:ilcsoft.desy. de/marlin/v00-08/doc/htmifindex html j @ co |@'
v00-08 has been released and is available for download. == = = =
e {3 simulation/geantd | JLCIO | jLinux % DESY T Group | | LEO English/Ger.. [G|Google % MyHome | | The 2005 Internat.
Marlin can now optionally be linked against LCCD to provide easy access to conditions da =
documentation has been improved. Marlin (v00-08) |
Marlin [Modular Analysis and Reconstruction for the LINear collider] is a simple modular application framework for analysis and reconstruction
code based on LCIO.
Download
Overview
All tagged versiorls Ell'ld the Cl.l['rel'lt HEAD ghitboanesstonzcan heed cunlosd ol Hegre Ehass hlar development of reconstruction and analvsis code based on LCIO. As a lot of different groups are
have distributed development of modules and combine existing modules as needed in a larger
: n::Processor. It defines a set of callbacks that the user can implement in their subclasses. A steering
DOC“mentathﬂ ssors. These are then called for every event using the LCEvent as container for input and output data in
[}
- dalesl release. VUu-Ug- s
Current API documentation. . 3 elrinl g T
[ mar o
ut0.slcio
B Lv. ProcessorQ ]
5 o
Talks CCEvent | : :
i Processorl ]
LCIO & Marlin (pdf) - talk given at the DESY Simulation WS 2004. ||| it .
EONGE Processor2 ]
Last modified: Fri Mar 11 16:01:59 2005 L remdond
callections = o
by Frank.Gaede@desy.de \rx ProcessorN 1
I Done MyInput.sicio | I n i
. OutputProcessor | I
= o
Installation
The installation of Marlin is described in the README.
Running Marlin
After having installed Marlin yvou have to write your own marlin:: Processor(s) subclass that performs the computation. This is fairly straight forward and
Manrlin provides an example in /examples/mvmarlin that can serve as a template for your own projects.
Note: there is no need to write a main program as this is provided by Marlin. Existing Processors are automatically registered with Marlin provided one
instance exists in the library as described in the README.
=l

Steering files
Done
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