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The ILD software framework - LDC flavor
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LCIO: persistency & event data model
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m ReconstructedParticle

+ Joined DESY and SLAC project
- first presented @ CHEP 2003

- provides persistency (I/0) and
an event data model to ILC
detector R&D community

» features:

» Object 1/O (w/ pointer chasing)
+ schema evolution

+ compressed records

+ hierarchical data model

» decoupled from I/0 by interfaces

+ C++, Java (and Fortran)
 some generic user object 1/0

LCIO is used by ILD, SID, Calice,
EUPixelTelescope, LCTPC,...
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MARLIN application framework

ModularAnaIysis & Reconstruction for the L I Near Collider

modular C++ application
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GEAR geometry description

detailed geometry for simulation with
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other framework users
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framework not only used for ILD
— detector optimization - also for
. ILC testbeam experiments:

Analysis scheme
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synergies from using the same

framework for testbeam and large
detector studies

Frank Gaede, TILC0O9, Tsukuba,




LDC & GLD sw frameworks
LCIO — persistency/data model e« ILD merged from GLD&LDC in
SR E
_ * two independent frameworks

existed the 2 regions
* use both for LOI detector
optimization
-> LCIO & GEAR provide basis
Gear-geometry description for inferoperabilify

LCCD - conditions data : :
STAC SV Stdep MarlinReco (FullLDCTracking)
i /PandoraPFA/LCFIVertex

JSF-LCIO interface / PFO, Jet flavor

Recon-
struction

Marlin - framework
MarlinUtil, CED, MarlinReco,...

=

Analysis

Exact Hits /

JSlyFramework /

Mokka
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Satellites MarlinReco




ILD software interoperability
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ILD de’recfor geome’rry in Mokka
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Digitization strategy

VXD, SIT, FTD, SET, ETD Silicon hits

smearing of 3d space points (SimTrackerHits) according to
envisaged detector resolutions

as established by R&D groups

also more detailed digitizers exist for Silicon detectors for
dedicated studies

TPC hits

smearing of 3d space points (SimTrackerHits) taking into
account drift distance, polar and azimuthal angle of frack

parameterization from TPC R&D groups

Ecal,Hcal,Lcal,beamcal,LHcal, Muon Calo hits

calibration (single particle resolution)

12
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MarlinReco - FullLDCTracking
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VTX, SIT, FTD: standalone tracking
a - track finding and Kalman-Fittter
Bl . . TPC: standalone Kalman-Filter based
_ track efficiency | ,
~  Hbar @ 500GeV | tracking (wraped LEP code)
i MCPart >3 hits | LDCTracking
e InclVOs : combine tracks elements
- find loopers
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doan e s refit w/ Kalman-Filter
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particle flow: PandoraPFA

PandoraPFA v03-00
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If track momentum and cluster energy inconsistent : RECLUSTER
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ca. . detector optimization
30 Gev s¢ :¢ L oy demonstration of PFA concept
for the ILC

| e | >

A AT ST AL AN LA AL A AT LA LA AT L LA AT L LSS AT LA LA AT L LA AT L LA AL LS LTS LT LA A LA L LA TL LSS A T L L L LT L S LS AT



Frank Gaede, TILCO9, Tsukuba, 16-21 April 2009

LCFIVertex

+ Implementation of ZVTOP vertex finding algorithm

- Heavy-Flavor Tag based on neural networks

* Vertex-Charge for b and c jets
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LOI Monte Carlo mass production
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massive production of Monte Carlo events needed for
ILD optimization (based on GLD/LDC) and physics
performance studies for current ILD model

use LCG GRID resources (DESY, in2p3, UK,...)

have developed Grid job submission scripts, monitoring, web
based data catalogues,...

produced >50 M events w/ Mokka (geant4) - fully
reconstructed w/ MarlinReco, PandoraPFA etc

LOI benchmark reactions (7500 1/fb) | results: M.Thomson's plenary talk
corresponding SM sample (WHIZARD, generated at SLAC (Desy))

ILD software (incl.geant4) ran very stable - GRID
sometimes flaky

biggest bottle neck: job submission (needs work...) 16



Plans for ILD software

ILD has software mature software tools that have
been used successfully for the LOI

next steps:

create a common ILDsoft framework - based on
LCIO, Marlin with ‘goodies’ from JSF framework

for this need to investigate interface to ROOT
for user analyses based on macros/trees, 1/0,...

also some long planned and requested developments
have been put on hold, due to LOI and limited
manpower:

collaboration w/ other groups
is highly welcome
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improve LCIO

improve the geometry system
17
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Improving LCIO -> LCIOvVZ2

LCIO is persistency and data model - separated
through abstract interface

-> both can be developed independently !
improving the improving the data model:
persistency allow multiple fits for Tracks

provide specialized

I/O performance
TrackerHits, e.g. for strips

direct access

s , improved relations !?
splitting&merging files

, , learn from JSF data model...
allow for simple streaming

of user defined classes
(testbeam hardware)

evaluate using ROOT-1/0 it is probably ftime fo abandon F77 !
18

user feedback needed !
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Improving the geometry description

Mokka-MySQL being the leading system not optimal

should have standalone geometry system - for

simulation, reconstruction, analysis, event displays

provide interfaces with the appropriate level of detail at the
various stages

based on common standards, e.g. GDML

allow for smooth transition from existing tools (e.g.
extend existing GEAR interfaces)

unified/combined with conditions data base !?

request from CALICE to extend GEAR...

ideally this would be a common project for all

concepts/groups working on ILC detector R&D ! s
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Testing and Validation

testing of software tools has been left to the
Judgement of the developer

ideally we should have an automated test
system (run at nightly build/on cvs commits)

possibly unit tests?

Infegration fests
also validation of 'physics performance'
checkplots, resolutions , overlaps?,....

-> would have saved us some work in the past

20
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Summary & Outlook

ILD software tools successfully used for LOI

will move towards one software framework - based
on LCIO, Marlin with goodies from JSF

planned improvements and developments

automated test and validation system
investigate usage of ROOT
LCIOvZ - data model and persistency

geomeitry

ILD is open for collaboration on software tools and
we would welcome any new group to join in on using
(and improving) LCIO and possibly work on a common
geometry system

21



additional material
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LCGO geometry tool - proposal

Event Display
Fast
Simulation

\ LCGO l
B = I _
¢ ¢ g
- driver based approach gcj drivers
a la Mokka %
- MySQL DB replaced | lowlevel (API)
by xml files [medium level API (GEAR++ﬂ\
Reconstruction
[ high level API (GEAR++) } LCIO

Marlin

LCGO - a planned geometry toolkit (DESY/SLAC ZW

based on geometry drivers - written in JAVA !

| jorg.lcsim

use gcj-compiler to compile fo binary & interface with C++
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issues with performance - 4 times slower than C++ (2007)
-> could look into implementing similar concept in C++

also investigate existing packages TGeo, VGeometry,... 23



