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L DC sw-framework overview

( LCIO - persistency/data model
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Mokka .
geant4 J Marlin - framework
\_ W MarlinUtil, CED, MarlinReco,.../
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Gear - geometry description
LCCD - conditions data
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Mokka full simulation - overview

- job configuration

generated
4-vectors

C++ Drivers

geometry

 developed at LLR (ecole polytechnique)
 writes LCIO
MySQL « uses MySQL DB + C++ geometry drivers
» flexible geometry - one driver per subdetector
- / * models exist for LDC, SiD
» testbeam prototypes
« Calice
 EUPixelTelesescope
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LDC detector in Mokka

L.,.,.,
H

 a detailed description of LDC exists in Mokka

* close to proposed design of LDC V5

e lots of fixes and improvements in the last months:
 HcalRing, Lcal, Ecal, SIT, FTD,...... (see next slide) 5
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Mokka recent developments

SIT, FTD EcalPlug
material & thicknesses improved (V. Saveliev)

TPC 4
endcap materials, readout (S. Aplin) /

Lcal

alignment w/ Ecal & readout (B. Pawlik)

Ecal

inner plug (P. Mora)
Hcal

additional ring (P. Mora)




improved Ecal in Mokka ¢.mvora)

 description on

'‘engineering level' -
-> more realism & z ZZ ]
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+ VTX (D.Grandjean)

- more flexible driver LDC
» GLD like layout

+ Hcal (A.Lucacci) >

Jcm

3 cm

2

‘increase realism: 55—

Jcm

Jcm

2.5

+ realistic tiling

+ SIT, FTD (V.Saveliev)

» make drivers scalable
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» 'additional’ cracks in middle of octant
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Mokka for ILD optimization

Sub-Detector Parameter GLD LDC GLD’
TPC Rinner (M) 0.45 0.30 0.45
R, uter (M) 2.00 1.58 1.80
Z .. (m)* 2.50 2.16 2.35
Barrel ECAL Rinner (M)** 2.10 1.60 1.85
Material Sci/W Si/W Sci/W
Barrel HCAL Material Sci/lW Sci/lFe Sci/Fe
Endcap ECAL Z_ .. (m)*** 2.80 2.30 2.55
Solenoid B-field 3.0 4.0 3.50
VTX Inner Layer (mm) 20 16 18

omson

created two models for Monte Carlo mass production of
LOIl benchmark processes:

LDC and LDC' initially

add more detector variations later for optimization
possible due to scaling geometry drivers



LCIO: persistency & event data model

LCIO is the standard output format for
LDC/GLD and SID
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) ()

*_slcio files (SIO)

LCIO recent developments (v01-09):

* preparation for LOI MC-mass production

} « improved handling of stdhep generator files
* bug fixes, stdhep reader

« added event weight to LCEvent

» added experimental support for direct
access (C++)

» added runtime extensions (C++)

LCEvent

* Event number O
* Collections

}CCOllection

LCRun

SimCalorimeterHit {'| €

* Run number
¢ description

as container
of untyped
collections

o ‘SimTrnckerHit Tlfﬂcker*)it\ Track
event serves im{“

eneric

SimCalorimeterHit

MCParticle [«

\

SimTrackerHit

Monte Carlo

RawCalorimeter
Hit
~{LCRelation

TrackerRawData

TrackerData

TrackerPulse

CalorimeterHit

Reconstructed
Particle

Vertex

o)

1V




Marlin — application framework

ModularAnaIysis & Reconstruction for the L I Near Collider

MyInput0.sicio )

. . (

modular C++ application ¥ Digitization
S framework for the analysis and LCEvent v — <
o reconstruction of ILC data ﬁ/j Tracking |
) i llectight— ~
s LCIO as transient data model & o .
O e rin
= . xml steering files: | readand clsterng
= g ) adc_l
S fully configure application collectionsny .
= order of modules/processors .| PFlow L
-‘é‘ t obal + [MyInput.sIg'd) — '\/
5 parameters g (? al + processor putputProcess%
s self documenting
; parameters registered in user code e e \/

- : - -t

3 .COnS|StenCy CheCk Of ::::IngessRunHeader{LCRunHeader* run)
o input/output collection types processEvent( LCEvent* evt)
O check( LCEvent* evt)
¢~ Plug & Play of modules il y
L
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Marlin recent developments

iIntroduced new build system: CMake

' easy configuration of build process and multi-platform support

Linux, MacOS, Windows

also used for all other core tools

-> CMAKE will be the only supported build tool for Marlin et al.

MarlinGUI,
flow charts
new logging mechanism

Active Processor Operations:

Listafall Collections Found in LCIO - Active P
Name Type (2] Name
1 |MCPariicle MCParticle 1 MyAIDAProcessor
2 |ecal02_EcalBarrel SimCalorimeterHic 2| MyVTXDigiProcessor
3 |healFeScintillator_HealBa... |SimCalorimeterHit E] MyFTDDigiPrace ssor FTDDigiPracessor
4 |sit00_SIT SimTrackerHit TPCDigiPracessor
5 |tpc0d_TPC SimTrackerHit c
6 |vxd00_VXD SimTrackerHit
7 |LumiCals_LumiCal SimCalorimeterHit
8 |MCParticle MCParticle
9 |SEcal0l_EcalBarrel SimCalorimeterHit
10|SEcal0l_EcalEndcap SimCalorimeterHic
11|SHeal01_HealBarrelEnd | SimCalorimeterHit e R e e
12 |SHealdl_HealBarrelReg | SimCalorimeterHit 5 Some Collecions are not available
13 |SHeal0l_HealEndCaps | SimCalorimeterHit
| Collection [Rd01_FTD] of type[FTD TrackerHit] is unavailable!l
14/STpc0L_FCH SimTrackerHit * Following available collections of the same type were found:
- - Name: [ftd02_FTD] Type: [FTDTrackerHitlin pracessor with Name: [MyTestProcessor] and Type: [TestProcessor]
15 |STpc01_TPC SimTrackerHit @
al | aD! Collection [id02_FTD] of type[FTD TrackerHit] is unavailablell
* Following inactive processors have a matching available collection:
Lo -+ Name: [MyTestProcessor] Type: [TestProcessor]
o - TIP: Activate the processor [MyTestProcessor] and set it before [MyFTDDigiProcessor]
muons slcio
zpolelslcio

streamlog_out( DEBUG ) << “ digitizing hit : “
<< hit->getCelllD() <<

Add New Processor

Edit Selected Pracessor

Inactive Pr i

Inactive Processor Operations——

std::endl ;|-—

ors

Hide Active Processor Errors J

\ o

Type

1| MyTestProcessor

TestProcessor

Add New Pracessor

Q%@+ e

3 glzl -i.rueommm




Marlin supporting packages

the Marlin framework is completed by additional
packages for

description of detector geometry: GEAR
conditions data: LCCD

utility software , math libraries, ...
MarlinUtil — utility library

CED - event display

RAIDA - root AIDA implementation
CLHEP, gsl, cernlib,....

Frank Gaede, TILCO08, Sendai, Japan, March 3-6, 2008
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geometry for reconstruction

G Eometry API for Reconstruction " Mokka (" GEAR
MokkaGear
. . CGA P t
high level abstract interface: : | Parameters
TPC Driver a—p TPC Param|
per subdetector type (Hcal, TPC,...) ECal Driver == Calo Param
parameters/quantities for reco HCal Driver = Calo Param|
: : — /
geometry + some navigation N N

‘ J

gear_LDCO1_01Sc.xml

implementation uses xml files writte
from Mokka (simulation)

abstract interface for detailed
geometry &materials: MokkaGear

point properties  enforce only one source of geometry:
the simulation program creates the

geometry xml files used
implementation based on geant4 in reconstruction

path properties

( recently improved by K.Harder et al)

Frank Gaede, CHEP 2007, Victoria, Canada Sep 2-9, 2007
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example — GEAR APl VXD

i3 Gear: gear::VXDParameters class Reference - Mozilla Firefox

File  Edit

View

Go Bookmarks Tools Help

-Ox

@ -

- (&

E’h |-':-. httpffilcsoft.desy.defgear/v00-03/doc/htmlfclassgear_1_1WXDFarameters.html

~| ©eo [IGL

) simulation/geantd JLCIO O Linux

‘1 Conferences (3 DESY IT Group ﬁ LEQ English/Ger... |G'|Google % MyHome 3D Ctime

virtual const VXDLayerLayout & getWXDLayerLayout () const=0

rank Gaede, CHEP 2007, Victoria, Canada Sep 2-9, 2007

L | Ed Fine:

virtual int

virtual double

virtual double

virtual double

virtual double

virtual double

virtual bool

virtual bool

virtual Vector3D

virtual Vector3D

virtual Vector3D

virtual vector3pD

|vxo

The layer layout in the Vertex.

getWXDType () const=0

The type of Vertex detector: VXDParameters.CCD, VXDParameters.CMOS or VXDPara

getShellHalfLength () const=0
The half length (z) of the support shell in mm (w/o gap).

getShellGap () const=0
The length of the gap in mm (gap position at z=0).

getShellinnerRadius () const=0
The inner radius of the support shell in mm.

getShellOuterRadius () const=0
The outer radius of the support shell in mm.

getShellRadLength () const=0
The radiation length in the support shell.

isPointinLadder (Point3D p) const=0
retums whether a point is inside a ladder

isPointinSensitive (Point3D p) const=0
returns wheter a point is inside a sensitive volume

distanceToNearestLadder (Point3D p) const=0
retums vector from point to nearest ladder

distanceToNearestSensitive (Point3D p) const=0
retums vector from point to nearest sensitive volume

intersectionLadder (Point3D p, Vector3D v) const=0
retumns the first point where a given strainght line (parameters po
is returmed if no intersection can be found.

intersectionSensitive (Point3D p, Vector3D v) const=0
returns the first point where a given strainght line (parameters po
volume (0,0,0) is retumnmed if no intersection can be found.

() Find Mext (Z) Find Previous [—|Highlight [~ Match case

_ Width Ladder

[N

~ Width Sensitive

r's

<>

ive

Sensi

1us

Radius Ladder

| Rad

€:

1:3 Height

Offset Ladder/Sensi:tive

radLength Ladder

radLength Sensitive

|Done
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Applications of Marlin et al

LDC detector optimization (MonteCarlo)

MarlinReco — full reconstruction suite

Digitization Calo, TPC, Silicon, PatternRecognition/Tracking,
clustering, ParticleFlow algorithms: Wolf, TrackBased

PandoraPFA

ParticleFlow algorithm

LCFIVertex

Z\Top/ZVKin vertex finding and fitting algorithms

various physics analyses ...

testbeams (Data & MonteCarlo)

Calice - calorimeter
MarlinTPC — TPC tracking

using the same core
framework for MC/offline
and testbeam/online
facilitates exchange of
knowledge !

EUTelescope — pixel telescope for silicon tracking

16




K [data/gaede/imp/M-6-5_WW ww_500_noisr_500 LDCO1_055c_LCP 04.slcio 2 MyMaterialDB

== e —— —_—
~ —

TPCCollection MuonBarrelCollection MuonEndCapCollegie MuonPlugCollection LumiCalCollection EcalBarrelCollection EcalEndcapCollection EcalEndcapRingCollection HealBarreRegCollection HealEndCapRingsCale
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SITCallection

. .
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SimTrackerHit SimTrackerHit

AITPCTrackerHits
TrackerHit

00
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o
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-
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yLUrAl T0Cess! Y IgiFrocessor y IgIFrocessol ottt I

Full Reconstructic
*CaloDigi
* TrackDigi

Y
TPCTrackerHits \TXTrackerHits SITTrackerHits
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»
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©
-
©
©
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R TPCTracksMCP TPCTracks TracksMCP SiTracks
o0 LCRelation Track LCRelation Track
o
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MarlinReco - FullLDCTracking

A.Raspereza (MPI)

SimTrackerHits

MCParticles

MarlinUtil package:
HelixClass, MarlinTrackFit,

TrackExtended,
TrackerHitExtended

Reconstructed tracks
LCIO Track collections

CLHEP, {2, d, z ,tan], ¢ },
GNU Scientific Library 0’ “o 0

[Algebraic packages,
rmdm generators]

COV. matrix

« TPC: LEPTracking (wrapped LEP code)
« VXD, FTD, SIT:
» detailed silicon digitization

| 25um
i /\ / N\ H « standalone patrec + fitting
J \ % ;\( ; « LDCTracking:
/T tra ™

@ « combine tracks

S0um .
B freid  find loopers

\‘memz angle « refit (Kalman Filter)
N
-"I:{f;f;"ff#S-‘-ﬁTfl'«I!*-f—‘fE‘-t track entrance 1 8

elestron sleud itien £
drift lines : pota
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MarllnReco FuIILDCTraCkmq

g EEETE T EfﬁClEan VS pr A Raspereza MPI
Lo SOGeV 8()GeV “E 5
%10 401)82‘. 6.668—5 40!)912. 5,3}(,’-5 ;l-,‘ 15_ .................. — + A e - - i :
: _ _ ':.} 08— ] G- PR T P S
. " { { . : E * . »
[ | = e OO
80Deg: 5.77¢-5 |...|80Deg: 4.94e-5 & B
5 . ] _':-} n_rf_ ........................ T P(: ..... "\EHQIH‘E It"f ....................................
10 & ;:5 n_ﬁ; .............. ﬁ_ ................................................................
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104 oo X n_zg_ .................. o, — - S| onw .......... e
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; O : T s ey . o5 '—4"5""""'ﬂ'5""' "'1.'5
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| Efficiency vs cosi p>1GeV | h [EC =y
o1 W'W — Hw s8+E, .. \5=800 GeV m,=120GeV
E : : : : - g - Entries 1000
@ = : - —— & | $ TrackCheater+Wolf : RMS_=7.7GeV
< 09— ‘—‘— ----- e %120 = LDCTracking+Wolf: RMS,_ =7.8GeV
X 0.3;_... ................. b g E .
" - = : : : : : : : : >100—
X u',r:_ ....................................................................... > C
IH : -
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U.Ei— ....................................................... E
U.EE— ......................................................... 40_—
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‘ C{)S O ‘ diict mace [Ga\ll

| » can now use real tracking code and PFA for detector optimization !
* improved recently: coherent Bfield desc., silicon ladders, fit options,...




MarlinReco- recent developments

-

VTX — Digitization (C.Lynch) .
ensure 'r-phi' smearing is done on ladders N
- ® Smearing in r¢p and z
disentangled

VS. *® Smearing along ladder
plane

TPC — Digitization (S.Aplin)

improved parameterization of smearing based on input
from LC-TPC R&D group:

Ar-g = sgrt( a + b sin(phi)*2 + c/sin(theta)*L_drift )
Az = sqrt( A+ B * L_drift)

Frank Gaede, TILCO08, Sendai, Japan, March 3-6, 2008
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Status of Marlin based Full Reco

new release ilcsoft v01-03 (xmas-07)
all core tools + MarlinReco, PandoraPFA, ...
many improvements:

FullLDCTracking, event overlay, LCIO direct access, gear
description, improved performance (PFA),...

now put together a 'standard reconstruction’ to be
used for physics analyses

the tools are essentially there

-> need proper configuration & calibration
need lot of testing by experts

already some issues identified...

Frank Gaede, TILCO08, Sendai, Japan, March 3-6, 2008
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1lc sw-Installation

lc software requirements and complexity has grown

~30 packages with sometimes optional dependencies
tool to make installation and build process easier:

ilcinstall (python)

script to install all of the LDC software in one go
“start script — go to lunch — run application”

fully configurable:

versions, dependencies/build options, links to existing
packages/tools, e.g. root, CLHEP,...

used for reference installations in afs (SL3/SL4)

user can link their packages against these
even w/o installing any software on their computer

/afs/desy.de/group/it/ilesoft/vO1-0302
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Marlin et al on the grid

Frank Gaede, TILCO08, Sendai, Japan, March 3-6, 2008

need to use Grid computing for Monte Carlo mass
production

virtual organizations 'ilc' and 'calice' supported by a
growing number of grid sites (~20 sites worldwide)

need to develop infrastructure to make use of the
grid resources:

job submission scripts

file catalogue (data base)

grid software installations

-> ongoing at DESY (see talk in ILD-meeting on Thursday)
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grid sites with ilcsoft vO01-03-02

P 2 ) T 2

VO-ilc-llesoft-v01-03-01-514

cclegeeli02.in2p3.fr  v01-03-02 si4  2008-02-29 18-54-12 OK VO-llcilceoftv0 10302014 HStory
cclcgeeli03.n2p3fr  v01-03-02 si4  2008-02-20 18-54-12 OK OK Lo e Nesoft-v01-03-01-si4 ..

[ dg10.cc.kek.jp v01-03-02 sI3  2008-03-03 12-38-40 OK OK VO-ilc-llcsoft-v01-03-02-sI3 M]
grid-ce3.desy.de v01-03-02 sl4 2008-02-29 18-54-12 OK OK :g:'l'li:'l'li:nn:::gi:g;:g;:::: History
heplnx206.pp.rlacuk  v01-03-02 si4  2008-02-29 18-54-12 OK OK 1:2:“2::';:‘:’;::21‘_?]2:?];:::: History
leg-ceO.ifh.de v01-03-02 sl4  2008-02-29 18-54-12 OK OK 33":;“2:':::21:22;::: History
leg-ceL.ifh.de v01-03-02 sM  2008-02-20 18-54-12 OK OK | O CTIESORVATOIEIER  pistory
lcgce02.gridpp.rl.acuk v01-03-02 sl4  2008-02-29 18-54-12 0K OK ':g"l'li'l'lz:';::gig;g;::: History
node07.datagrid.ceafr v01-03-02 si4 2008-02-29 18-54-12 OK OK :g"l'l';'l'l';nn:tt::i:;g;::: History
t2ce03.physics.oxac.uk v01-03-02 si4  2008-02-29 18-54-12 OK OK | o lcHCSOMVOR-03-01-S ) ctory

VO-ilc-licsoft-v01-03-02-s14
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Initial MC production

plan: have central production of LDC/LDC' MC files

need to test the full machinery:

simulation (Mokka)
grid tools
Marlin reconstruction code

start now with some simple events:

singles O(10k) of g, e, mu+-, pi+-, K |, K s
O(10k) Z->uds @ 90,250,500 GeV

O(10k) ZH @ 250, 500 GeV

both for LDC and LDCPrime

-> use to put together, configure and test a standard
reconstruction
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Summary

LDC (ILD) has a mature and powerful software
framework based on Mokka, LCIO, Marlin

tools for full reconstruction are now there:

high performance full Tracking algorithms
various PFA algorithms

PandoraPFA

LCFIVertex

will use full reconstruction for detector optimization and

physics studies for LOI

Outlook
* need to put everything together and create
'standard reconstruction’
* test and validate
» start 'massive' MonteCarlo production on the grid
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