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ILC Overview

future linear e+/e- collider (I~30km)

super-conducting RF technology
stage 1: E=200->500 GeV
stage 2: upgrade E~1TeV
options: gama/gamma, gamma/e-, e-/e-, Giga-Z,
2 IRs for 2 experiments ?

rough timeline (planned):

(2005) Accelerator CDR

(2007) Accelerator TDR — Detector CDRs
(2008) LC site selection

(2009) Global lab selects experiments

(?) Start construction

(??) Data

-> operating simultaneously with LHC !

currently ongoing: R&D, detector concept studies
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Detector Concept Study

: LDC - - -
SiD DL three interregional

detector concept
studies ongoing

Y

[ ] Main Tracker
- EM Calorimeter

———— (T.Behnke)

[ Cryostat Concepts currently studies differ mainly in SIZE and aspect ratio
[ Tron Yoke / Muon System Relevant: inner radius of ECAL: defines the overall scale

ECAL end-view Tracker
“small” “large” "huge”
Need common Simulation and Reconstruction
software to study detector concepts' performance !
SiD: Silicon based concept GLD: even larger detector concept

LDC: large detector concept
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Reconstruction @ the ILC

general ILC detector features:

precision tracking

precision vertexing

high granularity in calorimeters
( Ecal ~1cm, Hcal ~1-5¢cm)

" ParticleFlow
* reconstruct all single particles

* use tracker for charged particles
* use Ecal for photons

e use Hcal for neutral hadrons

WW-ZZ separation

important: very high jet-mass resolution ~30%/sqrt(E/GeV)

dominant contribution (E<50 GeV):
* Hcal resolution
e confusion term
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Imaging calorimeter & ParticleFlow

Need software tools to improve clustering & pflow:
* detailed hadronic shower simulation (Geant4)
* framework for developing and comparing
pflow algorithms

Note: precision tracking and vertexing also very challenging and important !
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ILC software packages

Description Detector Language 10-Format Region

Simdet fast Monte Carlo TeslaTDR Fortran  StdHep/LCIO  EU
SGV fast Monte Carlo simple Geometry, flexible ~ Fortran ~ None (LCIO) EU
Lelaps fast Monte Carlo SiD, flexible C++ SIO,LCIO  US
Mokka full simulation — Geant4 ~ TeslaTDR, LDC, flexible C++ ASCI,LCIO  EU
Brahms-Sim  Geant3 - full simulation TeslaTDR Fortran LCIO EU
SLIC full simulation — Geant4 SiD, flexible Ct+ LCIO US
LCDG4 full simulation — Geant4 SiD, flexible C++ SIO,LCIO  US
Jupiter full simulation — Geant4 JLD (GDL) Ct+ Root (LCIO)  AS
Brahms-Reco  'econstruction ramework TeslaTDR Fortran LCIO EU

(most complete)

reconstruction and analysis .
application framework Aexsle CaE e £

hep.lcd reconstruction framework SiD (flexible) Java SIO us
i reconstruction framework : :

org.lcsim T ————— SiD (flexible) Java LCIO us

Jupiter-Satelite reconstruction and analysis JLD (GDL) C++ Root AS

@CCCD D  Conditions Data Tookit Al C++  MySQL,LCIC EU
Persistency and datamodel Al Ja;a, St - AS,EU,US

ortran
JAS3/WIRED Analysis Tool / Event Display Al Java  ‘mistdnep, US,EU

heprep,LCIO, 7
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ILC Simulation Frameworks (Geant4)

W Geantd, StdHep and LCIO are common feature
W Zach trying to be generic with different approach
different ways to define geometries

SiD,...
GLD,...
LDC,... SiD,.. CGD
‘Parameter
LCDD
StdHep
v A \ 4 A 4 \ 4 A 4 vV Yy
Jupiter Mokka LCDG4 SLIC

/

Jeremy

McCormick.

(A.Miyamoto)
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A Common Software Framework for the ILC ?

a common software framework for the ILC that is flexible and
easy to use would be highly desirable !

but:

ILC emerged out of three regional studies

all groups have developed their own software as needed for the
R&D

different languages used: C++, Java, {77

aim:
develop modular software and define interfaces so that packages
can coexist/cooperate - and eventually converge

example: LCIO
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Motivation for LCIO

before:

/
/
//

N

Generator

Java, C++, Fortran
Geant3, Geant4

Simulation

- /

Java, C++, Fortran

Recon-
struction

1384

Java, C++, Fortran

Analysis

)
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Motivation for LCIO

. ( LCIO Persistency Framework

p

/
[ @ -
//
Java, C++, Fortran Java, C++, Fortran
Geant3, Geant4 )
SRRl Simulation Reco_n
struction
\ )
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Java, C++, Fortran

Analysis

)
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LCIO project overview

Linear Collider Input Output

DESY and SLAC joined project:

provide common basis for ILC software
started end of 2002
Requirements

need Java, C++ and f77 (!) API

extensible data model for current and future simulation and
testbeam studies

user code separated from concrete data format
easy to adapt LCIO in existing applications
no dependency on other frameworks

-> keep it simple & lightweight
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LCIO SW-Architecture

Cowsmon | [ e | [ oo

common
API

generated from
one source
J5ing AID LCIO LCIO
Java implementation C++ implementation

*.slcio files (SIO)

compressed records,
pointer retrieval
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LCIO class design

<<zinterface=>
EVEMT::LCEwent

+~LCEvent()
+getRunMumber() : int
+getEventMumber() © int

abStraCt : <=intefface=»
i event 3 abstl‘act io 10 LCWriter
LCWWriter()

+getDetectorMarmel) : const std::stringd.
+getTimeStamp(]) : long
+getCollectionMames() : const Stringec®
+getCallection(...) : LCCollection™
+addCollection(...) : int
+rermoweCollection(...) : int

i

TMPLLCEvertimpl

# runMumber : int

# eventNumber : int

# timeStarp © long long

# detectorMame : std::string

# rnap : mutable LCCollectionhdap

# colMames : mutable EVENT: : Stringec
-_access : int

+LCEventimpl()

+~LCEventimpl()

+yetRunMumber) : int
“+getEventBlumber() © int
+getDetectorMamel) © const std::stringé.
+getTimeStarmpl]) © long
+getCallectionMames() : const EVEMNT.: Stringec™
+getCollection(...) : EVENT::LCCollection®
+addCollection(...) : int

+remaveCollection(...) : int

+setRunMumber(...) : void

+setEventMumber(...] : void

+setDetectorMarmel...) © void

+setTimeStampl...) : void

#zetAccesshode(..) : void

concrete
classes

10IMPL:: LCEvent|Olmpl

friend S10::SI0EventHandler

e

+open(...] : int
+writeRunHeader(...) : int
+writeEvent(...) : int
+close() : int

0

|

S10_block

<<interfaces»
10::LCReader

+=LCReader()

+open(...) :int

+readMextRunHeader) | EVENT::LCRunHeader*
+readMextEvent() : EVENT::LCEvent™
+readiextBEvent(...) : EVENT: :LCEvent™

+closel) © int

+registerL CEventListener(...) : void
+remaovelLCEventListener(...) : vaid
+registerLCRunListener(...) : woid
+removelLCRunListener(...] : void

S0 S0 riter

# evtRecord : 310 _record®

# hdrRecord : SI0_record®

# runRecord : SI0_recard®

# stream : S10_stream™

-_evtHandler : SI0OEventHandler”

-_hdrHandler : SI0OEventHandler®

-_colvector : std:vector<SI0CollectionHandler*=
-isFirstEvent : bool

-evtP o EVEMNT::LCEwent™

+readStream() @ int

S0 EI0Reader

+S10Writer()
+=SI0Writer()

+open(...) :int
+writeRunHeader(. ) : int
+writeEvent(...) o int
+closel) : int

# evtRecord : S10_record™

# hdrRecord : SI0_record®

# runRecord : SI0_record®

# dummyRecord : S0 _record®

# stream @ S10_strearm™

-_defaultEvt : [OIMPL:: LCEventlOlmpl™

-_evtP o 10IMPL:: LCEventl Olmpl™

-_runP : IMPL:LCRunHeaderimpl™
-_runListeners : std::set<|IO:LCRunListener™s
-_ewtlisteners : std::set<I0:LCEventListeners

/#setUpHandlers(...) - woid

S0 SI0EventHandler

-_evtP o I0IMPL:LCEventlOlmpl™
-_evt : const EVENT::LCEvent™

#310EventHandler()
+3I0EventHandler(...)
+3I0EventHandler(...)
+-S|0EventHandler)
+xfer(...) : unsigned int
+version() @ unsigned int
+setBEvent(...] : void

persistency
implementation

+5SI0Reader)

+=SI0Reader()

+open(...) @ int

+readMextRunHeader) : EVENT::LCRunHeader”

+readMextEvent() : EVENT::LCEvent™

+readMextBEvent(...) : EVENT::LCEvent™

+closel) : int
egisterLCEventListener(...) : void

novelLCEventListener(...) : vaid

AisterLCRunListener(...) : void

“removel CRunListener(..) : void

+read Stream() @ int

#setUpHandlers() : void

#eadRecord() © int

_—_—_—_—_—__d

—
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LCIO data model

event serves

* Event number, . Namee

* Collections

* Elements

of untyped
Reconstructed collections

MCParticle
LCRun 5 . . . . Cluster
SimCalorimeterHit alorimeterHit
* Run number
* description SimTrackerHit T ﬂckerx.)it Track

TPCHit

The LCEvent serves as a
container of named
collections of the various
data types in LCIO
(LCODbject subclasses)

\ LCFloatVec

LCIntVec
1A RawCalorimeter
LCGenericObject SimCalorimeterHit Ht .
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hierarchy of data x
objects in the event Cl -

» FT
CalorimeterHit
Reconstructed
- Particle
MCParticle [+~

Monte Carlo




LCIO — Generic User Information

LCIO data model defines the LCGenericObject
: : . tDataD ipti
8 object needed for ILC simulation L S
N : + getFloatVal()
& StUdleS’ bUt + getIntVal()
> _ . . . + tNDoubl
T users want additional information in D imtan
S files for specific studies 3 OELNINCE )
< o + getTypeName()
3 can't create new classes within LCIO + id()
N + isFixedSize()
> for all requests and purposes ot EEEneaE Dbkl
a need generic user class:
o) . .
E LCGeneﬂCOb]eCt CalibrationConstant
(<'E) almost arbitrary data objects + CalibrationConstant()
o typically access provided through user 3 ;:t'g;ﬂtr'g?f“”“a”t“
Ll subclass - but not needed: + getGain()
O h L. : : + getOffset()
g as description string for reading the data || ¢y
o without need to have access to data + ~CalibrationConstant()
© dictionary (library)
@
LT
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LCIO on the web

' @LCI0 - Users manual v01-03 - Mozilla Firefox
Fle Edit VWiew Go Bookmarks Tools  Help

Overview (LCIO AP Documentation, Version v01-03) - Mozilla Firefox

Fle Edt Yew Go Bookmarks ook Hel & — - — =

e - B ) [ o desy dovon-wfdocpnderc il M | Mozilla Firefox Gj‘ i LL\' i l@ a @ |5 i desy.cfvo-03fdcmenul_tnmenuslhinl [y (G, |
Lcloart | He Edt Vew Go Bookmarks Took Help Building the library 3
\Allf(;\sa::srégm-o:i Vers{_;(sllvc())l_();} @ i EL:-\ " % I ~_1 @ - http:fflcia desy defv01-03/dac) E A few vanables have to be set depending on your development environment, e.g. 1
Packages T apersisncy Rasmeworkbor Mear colider Smiatie seobes |7 simulation/geants ) LI ) Linux 25 DESY IT Group || LEO English/German ... IQ « Linux (and bash):

hep Jcio.data

hep lcio.event ] See:
el B :

export LCIO=/leio/w01-03 €-- modify as appropriate

Description export PATH={LCIO/tools:iLCIO/bin:$PATH

ey D ion for LCIO v01-03
- T
Analysis.lob Packages Ocumentatlon 01 - ‘( e export JDK _HOME=/usr/lib/jzsdk <-— modify as appropriate
CalorimeterHt =
W The package hep.lcio. data has been « Windows/Cygwin - DOS shell:
Datalotvailablel hep Icio.data removed - interfaces are now all defined in N
m hep Ieto event. get PATH=c:/cygwin/bin; $PATH: <—- modify as appropriate
Eventexception ;
T - i
:(é‘alotnmeterH\t Liep lcio.event Primary user interface for LCIO Uszers manual { alzo avalable as pdf and ps) Read before vou get st T % cmod i amsappropriite
ILCUEC?II\’QCUOH hep Icio.example Simple usage examples * Jara APT documentation zet JDK_HOME=c:/jzsdki.4.1 01 <-- modify as appropriate
ILCEvent hep Icio.exceptions Ezceptions thrown by LCIO + C_'_'_ API docmnentation 7 irtmnacereneRng JE g SEmmess G4 et
ILCFactory N e G 3 3 ; & IMPL::ReconstructedParticlelmpl class Reference - Mozilla Firefo
p.Icio imp! tation.event ) X IMPL::ReconstructedParticlelmpl class Reference - Mozilla Firefox 4
ILCFloatvec = + (printable version of the CH APT reference: loorefinan ps) L Laﬂg.l}:i
ILClntVer hep.lcio.implementationio | Default IO implementation. s : Fle Edt Yiew Go Bookmarks Tools  Help d
Pl — — - + XML data format descniption: loto. zml : = -
|cha\ratme ers hep Icio implementation.sio | 31O specific LCTO implementation. QE i Lv: & %‘ (%) @ httplmtin‘dESy‘dEijl—DSIdﬂEJ‘dnxygEM a
elaton —
ILCRunHeader hep Icio.do Interfaces for IO library. X . X . ~ propeaase
LCStVec : . Main Page Namespace List Class Hierarchy Compound List File List Namespace ) [ﬂ
e hep lcio.test Last modified: Thu Sep 23 14:51:51 2004 Members Compound Members Related Pages 2]
ParticlelD = hep Icio.util Tttikities for use with LCIO. m Wm L:JLD.TE
Slw | B I (2] e Edt Vew Go Bookmarks Took Help A R
[Fnd: fdesl . - 8 ) @) 5 motmmsmmeon 5][EL e IMPL::ReconstructedParticlelmpl
e = Gp X |15 hitpelcio.desy. de/u ocficio. il | |l
It o e i i Shepeat & Class Reference
EERBIERIDTIGE §+w- <fif> =
P~ <!-— end of named parameters —->
<data type="int" name="nTrack'/> Implementation of ReconstructedParticle. More...
- —— i " om0 - <repeat count="rTrack">
7.7 TMIPLzCinsterTmpl Class Reference 4 S o T Mt 5 oS <data type="int" name="type">Type of Track, e.g TPC, VTX, SIT</data> #include <ReconstructedParticleImpl.h>
oplnestain o Chter S <data type="loat" name="d0">Impact Parameter in r-phi</data> % 2 ;
e <data type="float" name="phi">Phi of track in r-phi=/data> Inheritance diagram for IMPL: ReconstructecParticlelmpl
R <data type="float" name="omega">curvamre signed with charge</data=
<data type="float" name="20">Impact Parameter in r-z=/data= ‘ EVENT:LCObject ‘
. “M;nmm :Mkd!;;:k;m“m » <data type="float" name="tanLamb da">tangent of dip angle n r-z</data>
T e st e 3 s e s o <data type="float| 15]" name="covMatriz"> Covariance matriz=/data>
R A <data type="float[ 3]' name="referenceF omnt">Reference point (z,y,2) </data> ‘ EVENT:ReconstructedParticle ‘ | IMPL:AccessChecked
Pablie Manbar Furctians - <data type="float" name="chi2">chi**2 of fit=/data>

I ——;
Efnt vt mdes e fo

4 st <l 1

pnstructedParticlelmpl
pnstructedParticlelOlmpl

o il sk ety ) cnst
a————

il cont s 1 ekTobio. () et
b

o sl const EVSIT: Pl & etTsitionteror () e
o eum) ‘Protected Mexber Functions

& vd Ty s )

Prokacted Attribates

PR —

ReconstruetedParticlelmpl ()

4 il const VTPt - oD econ ( et 4 et peitn ]

i e o e ({ ey, Bk i Defmalf constructor, inifializes values fo 0
< m
Fie: LCIORE™1PS 4179 _Page:"48.49" 25l 15

virtual ~ReconstructedParticlelnpl () [_]M
>
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JAS3 and LCIO
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Ele Edt Wiew Tuple Loop Window Help

| * 0 A |8 wiesco > |4 b

=10/ x|

| Interaction
Sealing

alols

Rotation

[e o |

Translation:

& |

o Welerex [ View 1 %

il | JAS3Tieex [IT] wiRED x|

|| [Brag to totate using vitusl bal; Shiftdrag to totate owe venical ais; Cidrag to fotate over

* file browser
* analyis modules

* for all LCIO files:
* generic Event-Display

[Interastion

Scalng

& Ols

Rotation

@ | Q@

Translation

(5

B Welcome <[] View 1 ]

Je53Tiee [ wiRED *

!Ana\yzed 1 recards in S0ms

n LCIO Window Help
mjob.sicio * |4 P I»
0 Welcome %[ LCIO Event *|
<P99_Event: 1
_ bt /Collection: MCParticle tylpe:MCParliclle size:473 flags:0 |
2 : N | Type Status X Y Pz Mass
RS ] 2212 Docurnent... ] ] F000.0 093827 |4
L 2212 Document... 0 0 |-7000.0  |0.93827 &
12 21 Docurment... |0 0.25815  [-0.27900 (65793 |0
13 -3 Docurment... |1 [-0.45454 [-0.36117 |-1802.7 [0
|4 4 Docurnent... |2 [-0.40%64 |-10530 |2.2164 0
B 53 Dacument... |3 -13.178  |1.9646 |-717.51 [0
3 22 Docurnent... 14,5 078672 069178  |-4.4768 [0
1 24 Docurnent... 14,5 [-14.375  [0.21879 |-710.81  [80.667
g 22 Final 5tate  |& 078672 (069178 |-4.4768 |0
HE 24 Intermediate|7 |-14375 021979 |-710.81 30667
10 3224 Intermediate 1 016978  |0.20040  |-1483.5 125846
11 -4 Intermediate2 1.0287 0.84333  |2.4188 13500
12 2 Intermediate0 0080131 |0.087964 [0.31987  |5.6000E-3
113 =3 Intermediate9 |-11.520 16,413 |-260.20 1015300
114 21 Intermediate 9 |-8.7052 16,270 |-246.29 |0
115 21 Intermediate9 |-0.18541 |-0.12814 |-6.3494 |0
116 21 Intermediate9 |-0.47022 |-0.21941 |-2.9564 |0
{17 21 Intermediate|s 041252  |0.36534 |-2.3612 0
118 21 Intermediate|s |-0.11235 |-0.075933 |0.055171 |0
119 21 Intermediate|s 13272 -4.4404  |-32.038 |0
120 i Intermediate|s 62717 -27.965  |-160.67 12500
21 2 Intermediate |-3.5848 |-3.3256  |730.00 ]
22 fo Intermediate 3.5848 33256 |-35.384 |0
422 1 Intermediate “HFTls  |2FEEE 2.4939 0 v
3
HE I 9
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LCIO - Summary

LCIO provides a common
data model and file format for
ILC studies

Description

Simdet fast Monte Carlo

SGV fast Monte Carlo

Lel

h aS beCO me a defaCtO Meoirl:: fullf:‘i:l:\lllaotir::fzfanm
Brahms-Sim Geant3 — full simulation
t d d f I LC ft SLIC full s?mulat?on — Geant4
Stanaara for sonware Lot -

reconstruction framework

Brahms-Reco (most complete)

packages

‘m reconstruction and analysis
application framework

hep.lcd reconstruction framework

A reconstruction fram k
org.lcsim construction framewor

(under development)

Jupiter-Satelite reconstruction and analysis
GLCCD.J Conditions Data Toolkit
@ Persistency and datamodel

JAS3/WIRED Analysis Tool / Event Display

provides Java, C++ and
Fortran interface

could serve as a basis for a
common ILC software
framework !

Detector
TeslaTDR
simple Geometry, flex
SiD, flexible
TeslaTDR, LDC, flexil
TeslaTDR
SiD, flexible
SiD, flexible
JLD (GDL)

TeslaTDR

Flexible
SiD (flexible)
SiD (flexible)

JLD (GDL)
All

All

All

LCIO can also be used as transient data model in
analysis and reconstruction software -> MARLIN

Languag

Fortran

Fortran LCIO
C++ LCIO

Ct SIO, LCIO
C++ || Root (LCIO)

Fortran LCIO
C++ LCIO
Java SIO
Java LCIO
C++ Root
C++ MySQL, LCIC

Java, C++

xml,stdhep,

heprep,LCIO,

10-Format Rpgion

StdHep/LCIO

Fortran § None (LCIO)
C++ SIO, LCIO
C++ ASCI, LCIO
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Marlin - Motivation

currently the most complete ILC reconstruction software
Implementing the pflow algorithm is Brahms

written in Fortran

code recycled from LEP and other experiments
based on geant3d

hard coded geometry definition

inflexible and hard to maintain/extend

so there is need for something new which

is written in OO-language
IS flexible in terms of the detector geometry
IS easy to use and maintain

allows for collaborative development and exchange of code and
algorithms

Frank Gaede, DESY, ACATO05, DESY Zeuthen, May 25, 2005
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Marlin - Introduction

ModularAnaIysis & Reconstruction for the L I Near Collider

modular C++ application framework for the analysis and
reconstruction of LCIO data

uses LCIO as transient data model
similar to US org.lcsim Java framework

Application framework:
set of classes that provide the core functionality needed in  problem
domain and provide hooks (callbacks) for specific user code
provides main program

note: most current experiments that use OO (C++) have application
frameworks

Frank Gaede, DESY, ACATO05, DESY Zeuthen, May 25, 2005
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Marlin — schematic overview

. / marlin::main \
MyInputO.sicio )

8 g

o

~ P Processor0

c; /\ Y,
8 L CEvent - | N
< ,,/ e Processor

= X I/',//\ Y,
> — |

> lectiono— f )
>- -

D €O * T Processor2

L‘D{ \ 1\ J
lc_: read and

S add

< collections

>: 4 N\
a \ ProcessorN

?). _ L | )
3 | Mylnput.sicio | ( \
O OutputProcessor

'

\ _ )/
LL
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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...

}

~

/
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Marlin features

COre processors
AIDAProcessor

for easy creation of histograms, clouds,
ntuples

OutputProcessor

writes current event or subset thereof
ConditionsProcessor

read conditions transparently with LCCD
OverlayProcessor

event mixing (under development)
SimpleFastMCProcessor

fast smearing Monte Carlo (under
development)

MyProcessor

simple example — serves as template for
user code

fully configurable through
steering files

self-documenting:

MyApplication -I

will print all available processors
with their parameters and
example/default values

not yet:

logging manager
exception handling
program flow control
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Marlin users

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

aim: have (at least one) complete set for standard
reconstruction in C++ soon !

ongoing activities:

Reconstruction software
wrapper for Brahms-Tracking code (S.Aplin)
clustering and pflow ( A.Raspereza,V.Morgunov)
clustering algorithms (Ch. Ainsley, G. Mavromanolakis)
Analysis software
LCLeptonFinder (J.Samson)
JetFinder (Th.Kuhl)
ThrustFinder (Th. Kraemer)
CALICE testbeam software
DigiSim (G.Lima)
Ganging and Calibration (R.Poeschl)
probably others ...
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Marlin on the web

@ MARLIN homepage - Mozilla Firefox
File Edit View Go Bookmarks Tools Help

(:E - Eb - @ @ @ % nttpuffilcsoft.desy.defmarling j @ Go @'

| ") simulation/geantd | JLCIO | ) Linux

Modu IarAnaIysis & Reconstruction for the L I Near Collider

@ Marlin: <a href="http://www.desy .de/~gaede/marlin' >Marlin</a> (v00-08) - Mozilla Firefox e
REIEaSES File Edit View Go Bookmarks Iools Help
<§| - IZ> - @ @ @ |'z=; http:/filcsoft.desy. de/marlin/v00-08/doc/htmifindex.htmi j @ co |@'
v00-08 has been released and is available for download. [ simulation/geantd [JLCIO [“)Linux % 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)

: DESY IT Group D LEQ English/Ger. Guugle MyHome |_[ The 2005 Internat.

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 Versions ﬂﬂd the Cllrrent HEAD Of the rep031t0Ty can be downloaded from the Q The main purpose of Marlin is to facilitate the modular development of reconstruction and analvsis code based on LCIO. As a lot of different groups are
involved it should be simple and straight forward to have distributed development of modules and combine existing modules as needed in a larger
application.
L] The base class for a Marlin module is called marlin::Processor. It defines a set of callbacks that the user can implement in their subclasses. A steering
Documentatlon file mechanism allows to activate the needed processors. These are then called for every event using the LCEvent as container for input and output data in
terms of LCCollections:

Current API documentation. TR L e,

N P L
J( RS ]

Talks LCEvent i :
i Processorl ]
LCIO & Marlin (pdf) - talk given at the DESY Simulation WS 2004. ||| 3 : '
Processor2 ]

Last modified: Fri Mar 11 16:01:59 2005 Y ead 2rdl j
ol 0
by Frank.Gaede@desy.de = ProcessorN ]
| Done MyInput.sicio | i ‘ ‘
l OutputProcessor I
4

Installation

The installation of Marlin is described in the README.

Running Marlin

After having installed Marlin you have to wrnte your own marlin::Processor(s) subclass that performs the computation. This is fairly straight forward and
Marlin provides an example in Jexamples/mvmarlin that can serve as a template for your own projects.

MNote: 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.

Steering files =
Done 2 7
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Marlin - Summary & Outlook

- modular C++ application framework for the analysis and
reconstruction of LCIO data

» ongoing development of reconstruction processors with the aim to
have (at least one) complete set for standard reconstruction in C++

soon !
+ until then: reconstruction workhorse still Brahms (f77)

» To Do:

» geometry description for reconstruction — ongoing:

+ have abstract geometry APl ala LCIO that can be used in C++ and Java
+ -> need agreement in ILC community
+ also a good idea for Marlin alone ...

+ investigate options for interoperability with US framework, i.e.

Java-C++ interfacing
+ technically feasible, but not so straight forward how to do this properly !

B .




LCCD Motivation

fairly complete software chain for simulation and
reconstruction for the ILC exists (or is under
development)

can be also used for the simulation of upcoming
subdetector testbeam studies

one important ingredient is missing:

conditions database

-> LCCD

Frank Gaede, DESY, ACATO05, DESY Zeuthen, May 25, 2005
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LCCD

Linear Collider Conditions Data Toolkit

handles access to conditions data transparently from

conditions database (CondDBMySQL (by Lisbon Atlas group))
LCIO files

Conditions Data:

all data that is needed for analysis/reconstruction besides
the actual event data

typically has lifetime/validity range longer than one event
can change on various timescales, e.g. seconds to years
need for versioning (tagging) (changing calibration constants)

also 'static' geometry description (channel mapping,
positions,...)

30



LCCD features

+ Reading conditions data

+ from conditions database

. for given tag Reconstruction/Analysis Application

+ Browsing the conditions database

+ through creation of LCIO files

+ vertically (all versions for timestamp)

S

S

& 4 from simple LCIO file \‘,

> ;

~ + (one set of constants) !;’ ‘
¢+ from LCIO data stream (
% + e.g. slow control data CDBinterface\LCCD
S+ from dedicated LCIO-DB file 4 Y
n .

L + has all constants for given tag - [ LCIO

w < Writing conditions data

= c Y

S + as LCGenericObject collection

< . infolder (directory) structure CondDBMySQL

> .

n + tagging

a < 4

)

e;

&

0]

X

S

LL

+ horizontally (all versions for tag)
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LCCD on the web

|48 LCCD hemepage - Mozilla Firefox i L] |

| Ele Edit Wiew Go Bookmarks TIools Help S

@ - |::> - I§ @ @ |t§i http://ilcsoft.desy.de/lccd/ j @ so I@.

| ) simulation/geantd | JLCIO | ) Linux

Linear CoIIider Conditions Data Toolkit

LCCD is a toolkit that enables users to transparently read conditions data from LCIO files or a conditions

DESY IT Group | | LEQ English/Ger...  [G|Gooale

database. See the API documentation for more.
LCCD is still under development - so please test before you use it for production.

Releases

v00-02 has been released and is available for download ( requires LCIO v01-04).

Download
All tagged versions and the current HEAD of the repository can be downloaded from tljg (cco: Iced::iconditionsHandler class Reference - Mozilla Firefox ) | 2
File Edit View Go Bookmarks Tools Help oy
Documentation @ - E} - @ @ @ |: http://ilcsoft.desy.de/|ccd/v00-02/doc/htmi/classiccd_1_lIConditionsHandler.html j @ Go ||§|,
[ ) simulation/geantd | JLCIO | JLinux % DESY IT Group || LEO EnaglishiGer... [(|Gaoale yHome
Current (v00-02) API documentation. == =
Iccd::IConditionsHandler Class Reference =
Talks Abstract handler for conditions data. More...

#include <IConditionsHandler.hh>

LCCD Proposal (pdf) - talk given in the software meeting @ Desy.

Inheritance diagram for lccd::-IConditionsHandler:
Last modified: Fri Mar 11 15:58:08 2005 |

lecdzIConditionsHandler ‘

by Frank.Gaede@desy.de
] Done [ 1eca:ConditionsHandlersase |

¥
I [ [ | -

Icco-DataFileHandler ‘ ‘ Iccd -DECandHandler | | Iccd:DBFileHandler | | Iccd: SimpleFileHandler

List of all members.

Public Member Functions

virtual void updateEvent (Icio::LCEvent *evt)=0
Retrieves the new conditions data if required by evi->getlTimestamp() and adds a collection to event with
its name.

virtual void update (LCCDTimeStamp timestamp)=0
Retrieves the new conditions data if required by timestamp.

virtual Icio::LCCollection * currentCollection ()=0
Returns the current collection of conditions data.

virtual void registerCh Li: (IConditi h Li *cl)=0

Every IConditionsChangelListener will be notified if the conditions data of this instance has changed.

virtual void h Li (1c iti h Li: *cl)=0
Remove the specified listener from list of registered listeners ;.
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CALICE testbeam

+ testbeams for CALICE prototypes
(Ecal, Hcal, Tailcatcher)
- DESY 2005:
- e-1-6 GeV
+ FNAL 2006/2007
> mu,pi,p 1-100GeV
+ O(1078) events
» n*O(1078) Monte Carlo events
+ ~ 20 000 channels

test complete software chain ! 33



Calice testbeam software

Frank Gaede, DESY, SLAC-Simulation-Meeting March 16/17 2005

Data Processing Scheme

Calibration/Analysis Steps use LCIO as backbone

Raw LCIO

Decoding

LCIO

(for analysis)

F iltering : Raw hits

(transient)

*

R

LCIO [

R

Anti-Calibration |,.*” _
digitization Marlin
et | PLOCESSOIS

SimCalHits

Realization of Scheme ?

Roman Poschl CALICE Softwarre Meeting 2 34
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Summary & Outlook

+ ILC software development is a very active field, e.qg.

+ Mokka, Marlin, LCIO, LCCD, ...

» currently a full C++ reconstruction framework developed
within Marlin

+ next topics:

- abstract geometry interface
- breaking the Java-C++ - language barrier

There is work to do — but we are in a reasonably
good shape given the ILC timescale ...
35



