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EUDET Software
Status and recent developments
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Outline

EUDET-ILC software framework
overview - status
new developments

JRA1 – EUTelescope
JRA2 – MarlinTPC
JRA3 – CaliceSoft
joined session JRA3/NA2
'hadronic shower models'
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EUDET task  ANALYS
ANALYS: development of a common data analysis 
and simulation infrastructure
 development of a software framework for simulation, 
analysis and comparison of test beam experiments
-> have “version 1.0” of framework after 18 months
embedded into existing GRID infrastructure 

strategy
the test beam software effort is tightly integrated with 
the overall common ILC/LDC software effort !
benefit from synergies where possible
same for grid: integrate with common ILC grid activities
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EUDET/LDC SW-framework

Generator

Gear - geometry description 
LCCD – conditions data

AnalysisRecon-
struction

Simulation

Persistency FrameworkLCIO – persistency/data model

Mokka 
geant4 Marlin  - framework

MarlinUtil, CED, MarlinReco,...

Documentation:
http://ilcsoft.desy.de
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Mokka – geant4 simulation
 Mokka geometry definition:

parameters in MySQL-db 
actual placement in C++ 
flexible ,'perfect' 
bookkeeping
stored in GEAR for reco
one source of geometry
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 GEometry API for Reconstruction

LC
IO

 E
ve

nt
 D

at
a 

M
od

el
an

d 
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ris
te

nc
y

Marlin-LCIO-Gear

MarlinReco et al

FullLDCTracking

PandoraPFA

DurhamJetFinder

Full&DSTOutput

Track&CaloDigi

LCFIVertex- flav.tag

Mokka
geant4 Jupiter

geant4
gear_LDCPrime02Sc.xml
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SW-Framework Milestone

milestone:  “Version 1.0 after 21 month” was reached

september 2007: v01-00
'first' release of fully functional 
software framework for simulation, 
reconstruction and analysis of ILC 
(testbeam) data

EUDET-Report-2007-11 

however: development should – and has - continued...

http://www.eudet.org/e26/e27/e584/eudet-report-2007-11.pdf
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recent developments core software
bug fixes 
improved usability (next slides)
new features as requested by JRAs:
direct access in LCIO 
event overlay mechanism

main focus in last 12 month : 
improve the framework for the detector optimization of 
ILD detector concept 
LOI mass production
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build & install tools I

● start ilcinstall script 
● go to lunch
● run ilcsoftware
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build & install tools II
ilcinistall tool now used by JRAs
new developments:
grid installations:
install ilcsoft on (standard LCG Grid sites)
-> user can run their jobs much easier

binary installations 
tar-files with complete ilcsoft (for SL4)
-> http://ilcsoft.desy.de

new SVN server
developed at Zeuthen
better/easier code mgmt
-> to be activated soon

http://ilcsoft.desy.de/
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ilcsoft Grid installations

if you need ilcsoft on your site – let us know
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JRA1 – EUTelescope I

 started to use the 
  framework last year
 now increased

  number of users
 improved usability
  using ilcinstall
  use Grid installations
 new features
  -> see next slides 



Fr
an

k 
G

ae
de

, E
U

D
E

T 
A

nn
ua

l M
ee

tin
g 

N
IK

H
EF

, O
ct

ob
er

 6
-8

, 2
00

8

13

JRA1 – EUTelescope II
 integration of DUT data into telescope data stream:

 new feature: correlator:
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JRA1 – EUTelescope III

 new alignment procedure
●  based on millepede 
●  implemented !
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JRA2 – MarlinTPC I
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JRA2 – MarlinTPC II

E/B field distortions

MarlinReco:
full detector
digitization

MarlinTPC simulation with various levels of detail:
hit smearing -> charge in voxels
electron cloud or primary electron drift
effects of either B or E field distortions

important

feedback

MarlinTPC
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JRA2 – MarlinTPC III

 improved/new reconstruction algorithms:
timepix reconstruction

hought transform / track fitter
TDC reco
Hit finder 

reco status
last year 
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JRA2 – MarlinTPC III

 improved/new reconstruction algorithms:
timepix reconstruction

hought transform / track fitter
TDC reco
Hit finder 
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JRA3 – Calice software I

Calice was first collaboration/group to adopt the common
software framework serving as a real world “testbed” for

developing and improving the framework

>300 Mio events
~40 TB (incl.MC/processed)
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JRA3 – Calice software II
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JRA3 – Calice software III
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joined session: NA2-VALSIM and JRA3
Hadronic shower models and Calice 

testbeam data
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Hadron showers: geant4 & Calice I

Fritiof: diffractive dissociation
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Hadron showers: geant4 & Calice II
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Hadron showers: geant4 & Calice III
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Hadron showers: geant4 & Calice IV
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Hadron showers: geant4 & Calice V
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Hadron showers: geant4 & Calice VI

calice testbeam
with imaging 
calorimeters
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Hadron showers: geant4 & Calice VII

calice started to compare topological shower data to 
geant4 hadron shower models...
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Hadron showers: geant4 & Calice VIII

...and look for variables where geant4 physics lists differ
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Hadron showers: geant4 & Calice IX
CALICE has tens of millions of hadronic events in  energy 
range from 2 to 120 GeV.
the understanding of the data has reached a precision level 
of a few %,
analysis is still focussed on global quantities (linearity, 
reolutions, profiles), substructure and correlations will 
be studied next
suggestions from the model builders for the choice of 
observables and cuts would be welcomed
Calice will provide detailed experimental setup to 
geant4 for independent simulation studies and discuss 
the existing data
agreement between CALICE and geant4 to have more 
regular contact
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Summary - Outlook
“version 1.0” of core framework was ready 2007
last year focused on improvements 
e.g. build and installation tools developed

all JRAs have software frameworks based on core 
framework
lots of progress in user 'application software' built on 
the common core tools

grid is used for data processing and storage
calice and geant4 started cooperation on hadronic 
shower simulation
continue successful cooperation between core 
software developers and detector R&D groups


