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Outline

Introduction - overview international software

Central tools for LDC study
LCIO — data model & persistency
Simdet — fast simulation
Brahms — geant3 full simulation and reconstruction
Mokka — geant4 full simulation
Marlin — C++ reconstruction framework

LCCD - conditions data toolkit
GEAR — geometry description

Summary & Outlook
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Detector Concept Study

: LDC - - -
SiD DL three interregional

detector concept
studies ongoing

_d

Y
Y

[ ] Main Tracker
- EM Calorimeter
[ ] HcCslorimeter

(T.Behnke)

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

\

WW-ZZ separation
general ILC detector features:

precision tracking
precision vertexing
high granularity in calorimeters
( Ecal ~1cm, Hcal ~1-5¢cm)
important: very high jet-mass resolution ~30%/sqrt(E/GeV)

Particle Flow dominant contribution (E<50 GeV):
* reconstruct all single particles ® Hcal resolution
* use tracker for charged particles e confusion teﬂ
* use Ecal for photons o = S B 1 B, (ve )
e use Hcal for neutral hadrons R A Qi Ercat f/
_ SE
€,,=0(1/p)=~5107"°, eECalzﬁNO.l, € ey~ 0.5

Need (common?) software framework
to develop, check and compare
different Pflow algorithms
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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 C++ LCIO us
LCDG4 full simulation — Geant4 SiD, flexible C++ SIO, LCIO us
Jupiter full simulation — Geant4 JLD (GDL) C++ Root (LCIO)  AS
Brahms-Reco éconstruction framework TeslaTDR Fortran LCIO EU

(most complete)
reconstruction and analysis
application framework

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

Marlin Flexible C++ LCIO EU

org.lcsim Y ——— SiD (flexible) Java LCIO us
Jupiter-Satelite reconstruction and analysis JLD (GDL) C++ Root AS
LCCD Conditions Data Toolkit All C++  MySQL,LCIC EU
GEAR Geometry description Flexible C++ (Java?) XML EU
, Java, C++,
LCIO Persistency and datamodel All Fortran - AS,EU,US
: : xml,stdhep,
JAS3/WIRED Analysis Tool / Event Display Al Java heprep,LGIO, US,EU
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ILC Simulation Frameworks (Geant4)

W Geantd, StdHep and LCIO are common feature
B 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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ILC software chain

-
-
//
Generator
N J

Java, C++, Fortran

Recon-
struction

Java, C++, Fortran
Geant3, Geant4

Simulation

Java, C++, Fortran

Analysis

)
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ILC software tools used for LDC

LCIO

K\\ //\\ /Ks

/
e i
. \ \ s,
J?;/a, (i;r+éF0rt:2 ava, G++, Fortrarl‘vl | Java, C++, Fortran
eant3, Gean ar in
Generator : - Recon Analysis
Simulation struction | y
N RN / J




LCIO overview

now de facto standard
persistency & datamodel
for ILC software

DESY and SLAC joined project:
provide common basis for ILC
software

Features:

Java, C++ and {77 (1) AP SW-Architecture

extensible data model for current [.JAS/AIDAJ [ root ] [ hbook J
and future simulation and
testbeam studies

user code separated from
concrete data format

no dependency on other
frameworks

simple & lightweight

*.slcio files (SIO)

new release: v01-06

Frank Gaede, ECFA ILC Workshop, Vienna, Nov 14-17, 2005
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LCIO data model

LCEvent

* Event number,
* Collections

LCRun

* Run number
* description

data types in LCIO
(LCObject subclasses)

}CCollection
/ LCObject

* Type
* Name
* Elements

event serves

as container
of untyped
collections

LCIntVec
144

LCGenericObject

Reconstructed
Particle
MCParticle
. " Cluster
SimCalorimeterHit alorimeterHit
SimTrackerHit Tl{ﬂckerk.)it Track
TPCHit '
The LCEvent serves as a
container of named LCFloatVec

collections of the various

SimCalorimeterHit

RawCalorimeter
Hit :

hierarchy of data
objects in the event

= }
i (e
MCParticle [+~ :
\ TPCHit
SimTrackerHit 4 | _
Y\ TrackerHit [*
* M

Monte Carlo

Reconstructed
Particle
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Simulation tools: Simdet, Brahms

SIMDET

parameterized fast Monte Carlo (f77)
tracks + cov. matrix and clusters
hard coded geometry: TESLA TDR Detector

Brahms
geant3 full simulation (f77)

hard coded geometry: TESLA TDR Detector
full standalone reconstruction part (pflow)

tracking based on LEP reconstruction code

for download (cvs web interface )
and more information:
http://www-zeuthen.desy.de/linear_collider
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Mokka overview

- job configuration

generated
4-vectors
C++ Drivers
/
geometry
* developed at LLR (ecole polytechnique)
» writes LCIO
MySQL » uses MySQL DB + geometry drivers
* flexible geometry setup on subdetector basis:

e Tesla TDR/LDC

e SiD

e Calice testbeam prototypes
* used in European/ LDC study

® new feature:
scalable detector models
-> detector optimization !!
|

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

ModularAnalysis & Reconstruction for the L | Near Collider

modular C++ application

framework for the analysis and %ﬁﬁﬁa)
. MyInput0.sicio

marlin::main
~

p
reconstruction of LCIO data /x Digitization
. _J
uses LCIO as transient data model LCEvent” —T—— N
_—¥ Tracking
software modules called — Y
P collectitht— 4o ) N
roOCesSOrs N Clustering
. : read and - <
provides main program ! B
provides simple user steering: FOICIONSNS \
program flow (active processors) [Mylnput sIC|o [‘ PHOW y
. . . )
J

per processor and global
input/output files

Plug&Play of processors
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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

14
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LCCD

Linear Collider Conditions Data Toolkit

+ Reading conditions data
» from conditions database
» from simple LCIO file
+ from LCIO data stream
+ from dedicated LCIO-DB file
+ Writing conditions data
+ tag conditions data

+ Browse the conditions database

+ through creation of LCIO files

+ vertically (all versions for timestamp)
+ horizontally (all versions for tag)

Feconstruction/AnaIysis Applicatio}

\ 4

v (DBmterfac LCCD ]

(CandoBAR) LCIO

ondDBMySQ

LCCD is used by Calice for the
conditions data of the ongoing
testbeam studies

15



LDC simulation framework

N -
: ( LCIO )
Al
~ MOKKA MARLIN h
T
> CGA
— T Processors
g f: . /' Mariinuti %
= ean A '/ CLHEP, gsl,..
g / P /
2 | ( GEAR | Lcep g
2 MySQL
Q CondDBMySQL
:
O
5 Simulation Y, Reconstruction-Analysis
&
Q)
S
L
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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

17



MarlinReco packages

TrackDigi Clustering
smearing in TPC trackwise clustering
CaloDigi cluster cheater
calibration, E-cut, ganging Pflow
Tracking track-cluster match, PID
central tracks in TPC+VTX ~+ Analysis
track cheater event shapes
jet finder

MarlinUtil, CEDViewer

Frank Gaede, ECFA ILC Workshop, Vienna, Nov 14-17, 2005

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

18
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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 |
0 20 40 60 80

| | |
100 120
A. Raspereza
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“How can | create my own Zpole plot ?”
“Download, install and run the software tools !”

“Where should | start?”

“At the software portal !I”

Frank Gaede, ECFA ILC Workshop, Vienna, Nov 14-17, 2005
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ILC software portal

@ Software packages — ILC Software Portal - Mozilla Firefox e
TE D TR € Tt e B @ MarlinReco/ - Mozilla Firefox O
File Edit View Go Bookmarks Tools Help
5 5 =
- E i ¥ i i Bl P
<Z| & %‘ (X ] @ I http/fwwwi-flc.desy.de/llcsaft/licsotiware/plone softwarecenter_view J G co “Q' E-5- g a @ [ ntw rwww-zeutnen desy.aeric cai bin/cvswen cg\fMaanRE:wl’:vSrwu(=r\j @ so [IGL
[ simulation/geantd [ LCIO [Linux () Conferences % DESY T Group M LEO English/Ger.. [G|Google MyHome 5 Ctime [ | HOWTO: Remaste Esimulationigeantt | () LEI0) [ [} Conferenices 13 DESY IT Group M LEO EnglishiGer_ |G| Google Gt o
navigation Software packages e
o, HemE This portal contains information for software for | “log in to add software project MarlinReco/
= = ILC detector development. 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
@ Software packages s
@ Brahms The latest releases in each category. To see all projects in a specific category, click "Show all". fadsunibad s e aiosyvaszivnacdiisiiall e llek b i Halkusthe Sutoplo i pagss
Current directory: [MarlinRecol / MarlinReco
CEDViewer detector simulation reconstruction software tools and utilities Current tag: v00-01
Gear Fil R | As Auth Last1
« i 11 i Rev. Author Last log enbry
% Mokka 05.03 ® MarlinReco v00-01 8 LCIO v1.06 S Y 1288 || Sast ey en
& LCIo # paront, Directory
® Marlin : , : : [
’ ® Mokka 05.02 Show all projects in 2 Marlin v00-09-02 =
8 MarlinReco this category... Eekr it
@ MarlinUtil . O crustaring
ook #% Mokka 05-01 @ CEDViewer v00-01
2 Pliow
® Mokka
| E]Tral:kD)gif
BC @ - 7 i W
® CED % Brahms 3.1.3 @ MarlinUtil v00-01 B s
[
log in Show all projects in @ CED v00-01 [ —
this category... P
Name : =
T Show all projects in [ P
gaede p S =
this category... GNUmakefile LLL1 4months | aplin Initial version
Pazswortl M . 11 Hiioks: |[Hememer: | Bidromment snirt Rie b 3 sl us siosiashnn Wpnaees mgsen
@ psc_project_view — ILC Software Portal - Mozilla Firefox ey Powered by Plone Software Center = Show only files with tag: [vao.01 | Module path or alias: [ariinkezar Go
File Edit View Go Bookmarks Tools Help
. — Download this directory in tarball or zip archive =
<3| 7 |:> ¥ @ [ ﬁ?lj ] ©* http:fwww-fic desy defilcsoftfilcs oftware/MarlinReco/psc_project view j © 6o ][ -
— b = Done
[ simulation/geantd [ JLEI0 [ Linux () Canferences % DESY T Group W& LEO English/Ger.. [ClGoogle i MyHome i Ctime »
Neaar = c Documentation — ILC Software Portal - Mozilla Firefox —
Eile  Eait View Go Bookmarks Tools Help
<m - i - & ) &) [T e siwwnetic desy dedilcsomtiProjects/MarlinRecofdocumentation/ ~| ®ee [IGL
| “simulationfgeant4 | ) LCIO inux | ) Conferences % DESYIT Group & LEG EnglishiGer. [GlGooale % MyHome 2 Ctime
; - you are not logged in 2 leg in & jein
TE A e N BT Ut
home news
you are notleggedin _&login &join navigation Documentation =
youare here: home » software packages » marlinreco & = e fve manual to help users getting started with the Marlin based reconstruction
software MarlinReco for the international linear collider (ILC). After a short review of the underlying packages (LCIO, Gear,
" — Marlin, MartinUtily and 3 o oyt i Drmeti w§ Ton 1o the features of Marlin Reco 15 given. Furthermore a
B ® MarlinReco as detailed iption helps to install - an i & v i ow to invoke
| i 5 Ts oy lud 1 e mtmet i i Fi sl 13 poul Hma T Mo o et 1Em crw . orocemaor oo th sk iy
@ fisrie Category: Reconstruction software — Other products by this author ! scientist frem the HEP community can contribute to this Project.
2 i‘ifi :1\ E, A Marlin based reconstruction software MName Marl i n Reco
ckages Password - ;
8 Brahms Latest release: MarlinReco v00-01 A Marlin based Reconstruction Package for the ILC
@ CEDViewer lag in T. Kramer et.al., DESY
First release of MarlinReco
@ Read more o — Contents
R * D MarlinReco for ail platforms
8
Ccvs

B MarinAeco

http://licsoft.desy.de

MarlinReco s a software package for the reconstruction of evi

| (simulated) raw data of an ILC detector. The different reconst [ k - - .
o Scorinma | rack hang or custe econsructon e akKa ttp www-flc.desy.ae/ilcso 1
separate modules called processors. To improve the modular| " " - "
algorithms common to mere processors are separated and im
Password in a dedicated utility section. In the phase of the detector d
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
log in processors are developed to be independent of the detector geometry | ¢ Issue tracker
as fare as that is possible. The actual geometry of the detector is then
provided to the processors usina a geometry interface. This structure

@ Project home page

3 Development repository

Done
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LDC simulation

mass production”

detector optimization — vary
B,R TPC,L TPC,...
need considerable number of events

with detector parameter variations
for benchmark reactions

@ DESY:

started to produce these files on the
grid for VO ILC

resolved some issues with Mokka and
Geant4

will provide database with available
data files

use grid tools to distribute the data !

@ International Linear Collider Monte Carlo Production - Mozilla Firefox

File Edit View Go Bookmarks Tools Help

@ -5 - & {’;‘y [ it stwwn-fic desy defsimulation/database!

o @

) simulation/geantd | JLCIO | )Linux | ) Canferences 1% DESY IT Group M LEO English/Ger... [G|Google i MyHome % Ctime | | HOWTO: Remaste

International Linear Collider MC Production Navigation Bar

Search Database

Search Database

Run Number:

Date of Production [yyyy-mm-dd]:

Process.

Event Generator:
Simulation:
Detector Model:
B Field [T]:

Center of Mass Energy [GeV]:

Oliver Wendt
Last modified: Wed Nov 09 11:22:33 MEST 2005

Browse Database

E—

E—

* provide the simulated data that's needed
* exercise the software & computing infrastructure

a International Linear Collider Monte Carlo Production - Mozilla Firefox -Ox
Edit View Go Bookmarks Tools Help
&g 3 [ mepsrwnneic desy aersmutation/darabaser - @s A
) simulation/geantd | JLCIO [ JjLinux [ Conferences i: DESY IT Group W& LEO English/Ger... [G]Google i MyHome % Ctime | | HOWTO: Remaste
International Linear Collider MC Production Navigation Bar
Search Databas Browse Database
MC data-files matching your query: |
Center of
Run Number Event Generator Simulation E:::l" x :?:r;:ield Mass Energy
[GeV]
zpole_noisr LDCO0Sc_6.0T r1690 12730 LCPhys_5 Pythia 6.321 Molka 5.03pre ~ LDCO0OSc 6 91.2
zpole_noisr LDCO0Sc_6.0T 11690 12730 LCPhys 4 Pythia 6.321 Mokka 5.03pre  LDCO0OSc 6 91.2
zpole_noisr LDCOOSc_6.0T r1690 12730 LCPhys 3 Pythia 6.321 Mokka 5.03pre ~ LDCO0OSc 6 91.2
zpole_noisr LDCOOSc 6.0T r1690 12730 LCPhys 2 Pythia 6.321 Mokka 5.03pre  LDCOOSc 6 912
zpole noisr LDCO0Sc_6.0T r1690 12730 _LCPhys_1 Pythia 6.321 Mokka 5.03pre LDCO00Sc 6 91.2
zpale_noisr 1LDCO0Sc 4.0T r1690 12730 LCPhys 5 Pythia 6.321 Mokka 5.03pre  LDCO0OSc 4 91.2
zpale noisr 1DCO0Sc 4.0T r1690 12730 LCPhys 4 Pythia 6.321 Mokka 5.03pre  LDCO0OSc 4 91.2
zpale_noisr LDCO0Sc 4.0T r1690 12730 LCPhys 3 Pythia 6.321 Moldka 5.03pre  LDCOOSc 4 91.2 &
zpale_noisr LDCO0Sc 4.0T r1690 12730 LCPhys 2 Pythia 6.321 Molda 5.03pre  LDCOOSc 4 91.2
zpole_noisr LDCO0Sc_4.0T r1690 12730 LCPhys_1 Pythia 6.321 Molka 5.03pre  LDCO0Sc 4 91.2
zpole_noisr LDCOOSc 2.0T r1690 12730 LCPhys 5 Pythia 6.321 Mokka 5.03pre  LDCO0Sc 2 91.2
zpale_noisr LDCOOSc 2.0T r1690 12730 LCPhys 4 Pythia 6.321 Mokka 5.03pre  LDCO0Sc 2 91.2
zpole_noisr LDCOOSc 2.0T r1690 12730 LCPhys 3 Pythia 6.321 Mokka 5.03pre  LDCOOSc 2 91.2
zpole_noisr LDCO0Sc_2.0T r1690 12730 LCPhys 2 Pythia 6.321 Mokka 5.03pre LDCO00Sc 2 91.2
zpole_noisr LDCO0Sc_2.0T r1690 12730 LCPhys 1 Pythia 6.321 Mokka 5.03pre  LDCOOSc 2 91.2
Mokka 5.03pre ~ LDCO0OSc 4 500
Molda 5.03pre  LDCOOSc 4 500
Molkka 5.03pre  LDCO0OSc 4 500
Mokka 5.03pre LDCO0Sc 4 500 =]
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Summary & Outlook

+ a fairly complete OO-software framework exists for the LDC
study based on Mokka, Marlin, LCIO, LCCD and GEAR

» can already be used for detector concept study !

+ -> started Monte Carlo production on the grid

details @ software portal:
http://illcsoft.desy.de/

To Do:
* investigate interoperability with other frameworks (ongoing !)
* apply software to other concepts (ongoing !)
* combine with other software developments (Magic, DigiSim,...)
* improve software ...

Frank Gaede, ECFA ILC Workshop, Vienna, Nov 14-17, 2005
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software package dependencies
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Marlin — example XML steering

- <marlin>
- <execute>
<processor name="MyAIDAProcessor"/> * ActiveProcessors replaced
<processor name="MyEventSelection"/> by <execute>...</execute>
- <if condition="MyEventSelection"> section

<group name="Tracking"/>
<processor name="MyClustering"/>
<processor name="MyPFlow"/>
<processor name="MyLCIOOutputProcessor"/>
</if>
</execute>
- <global>
<parameter name="LCIOInputFiles"> simjob.slcio </parameter> » 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">

* Reconstruct only events that
pass the event selection

<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>

27
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Marlin features

core processors

AIDAProcessor

for easy creation of histograms, clouds,
ntuples

OutputProcessor
writes current event or subset thereof
MyProcessor

simple example — serves as template for
user code

ConditionsProcessor

read conditions transparently with LCCD
DataSourceProcessor

read non LCIO input, e.g. StdHepReader
SimpleFastMCProcessor

fast smearing Monte Carlo

needs testing

fully configurable through
steering files:

program flow

input parameters
processor based and global

self-documenting:

MyApplication -I

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

28
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GEAR — TPC description

holds all subdetector classes

named parameters for additional attributes

GearParameters

GearMgr

+ — GearParameters()

+ getintValfkey : const std::string&) : int

+ — GearMgr()
+ getGearParametersikey : const std::stringk) : const GearParametersk
+ getTRCParameters() : const TRCParametersk

- + getDoubleVal(key : const std::string&) : double
+ getStringValfkey : const sta::string&) : const std:string&
+ getintVals(key : const std::stringk) : const stdvector< int =&

PadRowLayoutZD

CARTESIAN : const int
POLAR : constint

RECTANGLE :constint QN be also used for
DIAMOMD : const int
HEXAGONM : constint
CHEVRON : const int

— PadRowLayout2Di)
getPadLayoutType() - int

getPadShaper) : int

getNPads() : int

getMNRows() : int
getRowHeight{rowNumber : int) : double

+ getDoubleValsikey : const std::string&) : const stad::vector< double =&
+ getstrngVals(key : const sta::string&) : const std:vector= std = string =&

i3

FTD, CaloEndcap,...

TPCParameters

— TPCParameters()

getPadWidth{padindex : int) : double
getPadCenterfpadindex : int) : Point2D
getPadHeight{padindex @ int) : doubie
getPadsinRow(rowNumber : int) : const std::vector< int >&
getPlansExtent() : const std:vector< double >&
getRowNumber{padindex : int) : int
getPadNumber{padindex : int) : int
getPadindex{rowNum :int, padNum : int) : int
getNearestPad(ol : double, ¢l : double) : int
getRightNeighbourfpadindex : int) : int
getLeftNeighbour{padindex : int) : int

isinsidePad(c0 : double, cl : double, padindex @ int) : bool

isinsidePad(cl : double, cl : double) : bool

FixedPadSizeDiskLayout

@ getPadl ayout()
getMaximumDriftLengthy)
getDriftVelocityr)

TPC specific parameters

mplementstionsForbisklayoutl) | jmplementation for disk with pad rings

29
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GEAR — material properties

GearDistanceProperties

— GearDistanceProperties()

getMaternalNames(pd : const Point3D&, pl ; const Point3D&) : const std-:vector< std :: string =&
getMaterialThicknesses(pl : const Point3D&, pl : const Point3D&) © const stdi:vector< double =&
getMRadlan(pl : const Point3D&, pl : const Point30D&) : double

getNintlen{pd : const Point3D&, pl : const Point3DE&) : double

getBdl {pos : const Point3D&) : doubis

getEdL (pos - const Point3D&) © doubla

integrated along path:
* straight line or
e true path in B-Field ?

GearPointProparties

— GearPointPropertiesi)

getCelliD(pos : const Point3D&) - int

getMaterialName(pos : const Point3D&) : const sta-:strings

getDensity{pos - const Point3D4&) : doubie

getTemperature(pos : const Paint30&) : doubie

getPressure(pos : const Point3D&) - double

getRadlen{pos : const Point3D&) : double

getintienpos ; const Point3D&) : double

getlocalPosition|pos @ const Point3D&) : Point30

getB{pos : const Point3D&) : double

getEfpos ; const Point30D&) : double

getListOfLogicalVolumes|pos - const Point3D&) : std:vector< std & string =
getListOfPhysicalVolumesipos : const Point3D&) : std:vectors std & string =
getRegionipas : const Point3D&) - std::string

isTrackerpos : const Poini3D&) - bool

isCalonmeter{pos ; const Peint30&) - bool

properties at point from geant4 (CGA)

30



Frank Gaede, ECFA ILC Workshop, Vienna, Nov 14-17, 2005

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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LCIO status [v01-095]

changed return values of E, P, m to double for MCParticle
and ReconstructedParticle

stored are still floats

requires some trivial changes (float->double) in code where indicated
by the compiler !

new template UTIL::LCTypedVector<T> for creating
std::vector<LCOQObjectType> from LCCollections

allows to use iterators and STL algorithms, e.g. std::for_each()

added first implementations of generic tracker raw data
classes (TPC, VTX, SiliconStrip,...)

TrackerRawData, TrackerData, TrackerPulse
files are downward compatible with LCIO 1.4

bug fixes
see $LCIO/doc/versions.readme for more
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