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LDC & GLD sw frameworks

Recon-
struction

Analysis

LCIO - perSlStenCy/da’fa model at LCWS 2007 GLD and LDC joined
@

to a common concept ILD
==
- Gear - geometry description \

two independent software frameworks
-> LCIO & GEAR provide basis for
LCCD - conditions dat : .
conditions data STAC S Siaen MarlinReco (FullLDCTracking)
i /PandoraPFA/LCFIVertex
ExactHits/

interoperability
JSlyFramework /

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

JSF-LCIO interface / PFO, Jet flavor

Mokka

Detector
Simulator

Satellites MarlinReco
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Mokka/Jupiter Geometry
-\j:b configuration

main::MOKKA (

Mokka geometry definition:
parameters in MySQL-db
actual placement in C++
flexible ,'perfect’' bookkeeping

Geant partly engineering level of

C++ D,,-ve,.s} details (Ecal,Hcal,VTX,..)
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stored in GEAR for reco

MySQL Geometry

--------------------------------------------------

[Jupiter | : - Jupiter geometry definition:
|;n|.mc||an||hg| in |[sources| 1 HE ||:m!.gﬁ||t.lnp| |.,Jm|§ parameters ascii files
¢ i - actualplacementin C++
[ J[ e [ vex |[cdc |[eat | |2 drivers
' flexible, easy to change

Administrator —

Users Space
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R xl'“"""“” ore | ) simple geometry for fast
"""""""""""" _—r - optimization
Easy Update! ——— stored in root for reco
Replace your =L N ) cdc
dirctory, then lu\ R J
update will finish ==

immediately ! " 7 NewCDC 4




GLD-LDC-interoperability

-20, 2008
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Digitization

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
iInto account drift distance, polar and azimuthal angle of
track

parameterization from TPC R&D groups
Ecal,Hcal,Lcal,beamcal,LHcal, Muon Calo hits
calibration (single particle resolution)
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MarllnReco FullLDCTracking

10*

10°
10"

5}

~ Muons
= 0=80°

9=60°

o %= 0=40°

no vertex constrain!

1 10

—

| Efficiency vs cosi p>1GeV |

efficiency

)
0.6
05
0.4
0.3

02

01

102
Momentum [GeV]

-

1.
0.9
08

i
i
|
|

i

...........................................................................................................

...........................................................................................................

.................................................

..................................................

...........................................................................................................

‘Muons

-
<
T T T T T T T T T T T T T T T [ T T T T[T 1T
| | | | |

|
Momentmlz'l [GeV]

10

= o
e
-

VTX, SIT, FTD: standalone tracking
— track finding and Kalman-Fittter

TPC: standalone Kalman-Filter
based tracking (LEP code)

Combination of track elements and
refit



PandoraPFA
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PandoraPFA v02-02
Eer |cose|<0.7 oe/E,
45 GeV 24.9 % 3.7 %
100 GeV 30.7 % 3.1 %
180 GeV 43.0 % 3.2 %
250 GeV 52.2 % 3.3 %
PandoraPFA

best Particle flow for ILC to date

used in many studies for detector
optimization
demonstration of PFA concept
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LCFIVertex

» Implementation of ZVTOP vertex finding algorithm
» Heavy-Flavour Tag based on neural networks
» Vertex-Charge for b and c jets
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'DSTs' with LCIO

DST format defined at Zeuthen:

Tracks, Clusters,
ReconstructedParticles, Jets

MCParticle skim:

store full generated event

+ reconstucted particles & parents

decays in flight & conversions
store LCFIVertex flavour tag in
ParticlelD objects

flavour tags b,c,b-bg
NN input quantities
true jet flavour & charge

some numbers udsc @ 500 GeV

SIM 950 10
REC 1800 3
DST 23 250

Note: f_I/O numbers are examples
only - simple Marlin job on my PC

| # MCParticles - skim

102
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DETECTGR LDCPrime_@25c
COLLECTIONS: (see below)

COLLECTION NAME

FTFinal_2Jets
FTFinal_3Jets
FTFinal_4Jets
FTFinal_S5Jets
FTFinal_6Jets
FTFinal_7Jets
FTFinal_8Jets
IPVertex

LDCTracks
MCParticlesSkimmed
PandoraClusters
PandoraPF0s
RecoMCTruthLink
IVRESVertices_2Jlets
IVRESVertices_3Jets
IVRESVertices_4Jets
IVRESVertices_5Jlets
IVRESVertices_blets
IVRESVertices_7Jlets
ZVRESVertices_8Jlets

COLLECTION TYPE

ReconstructedParticle
ReconstructedParticle
ReconstructedParticle
ReconstructedParticle
ReconstructedParticle
ReconstructedParticle
ReconstructedParticle
Vertex

Track

MCParticle

Cluster
ReconstructedParticle
LCRelation

Vertex

Vertex

Vertex

Vertex

Vertex

Vertex

Vertex

hMCPNum

Entries 1000
Mean 4015
RMS 850.7

T B
9000 10000

NUMBER OF ELEMENTS

=G =g T U e L P
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show Tracks as helices
Clusters as lines & Cylinders (scaled w/ E)
jets as cones (E,p_t) + particles coloured

Frank Gaede, LCWS2008, Chicago, November 15-20, 2008

3 momentum of all particles in the event

12
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Ilc sw-Installation

ilc 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/ilcsoft/v01-05

13
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WLCG grid sites with ilcsoft installed

cclegeeliDl.in2p3.fr

cclegeeliD2.in2p3.fr

ce.bfg.uni-freiburg.de

cell.dur.scotgrid.ac.uk

ce2.ppgridl.rhul.ac.uk

fal-pygrid-18.lancs.ac.uk

grid-ce3.desy.de

gridio.lal.in2p3.fr

leg-cel.ifh.de

legceD2.gridpp.rl.ac.uk

vD1-05-preD2

vD1-05-preD2

v01-05-pre02

vO01-05-pred2

vD1-05-preD2

vD1-05-preD2

v01-05-pre02

vD1-05-preD2

vD1-05-preD2

v01-05-pre02

svrD21.gla.scotgrid.ac.uk vD01-05-preD2

sl4

514

sl4

sl4

sl4

sld

sl4

sl4

514

sl4

sl4

2008-11-08

2008-11-D8

2008-11-D8

2008-11-08

2008-11-08

2008-11-D8

2008-11-08

2008-11-08

2008-11-D8

2008-11-08

2008-11-08

14-04-01

14-D04-01

14-D04-01

14-04-01

14-04-01

14-D04-01

14-D04-01

14-04-01

14-D04-01

14-04-01

14-04-01

OK

oK

oK

oK

OK

oK

oK

OK

oK

oK

OK

OK

oK

oK

oK

OK

oK

oK

OK

oK

oK

OK

OK

e http://ilcsoft.desy.de/arid/results/User.html
| ceE | SW-VER [SW-0S| DATE | TIME |SYS|SE(SAM[JOB|  TAGGED |HIST-LOGS|

OK

VO-ilc-ilcsoft-vD1-03-06-sl4
VO-ilc-ilcsoft-vD1-04-s14
VO-ilc-ilcsoft-vD1-05-preD2-si4

VO-ilc-ilcsoft-v01-03-06-s14
VO-ilc-ilcsoft-vD1-D4-514
VO-ilc-ilcsoft-v01-05-pred 2-s514

VO-ilc-ilcsoft-vD1-03-06-514
VO-ilc-ilcsoft-v01-04-5l14
VO-ilc-ilcsoft-vD1-05-pred 2-sid4

VO-ilc-ilcsoft-vD1-03-06-s14
VO-ilc-ilcsoft-vD1-04-s14
VO-ilc-ilcsoft-vD1-05-preD 2-si4

VO-ilc-ilcsoft-vD1-03-06-514
VO-ilc-ilcsoft-vD1-04-514
VO-ilc-ilcsoft-v01-05-pred 2-s14

VO-ilc-ilcsoft-vD1-03-06-514
VO-ilc-ilcsoft-vD1-04-sld
VO-ilc-ilcsoft-vD1-05-pred 2-sld4

VO-ilc-ilcsoft-vD1-03-06-sl4
VO-ilc-ilcsoft-vD1-04-514
VO-ilc-ilcsoft-vD1-05-preD2-si4

VO-ilc-ilcsoft-vD1-03-06-s14
VO-ilc-ilcsoft-vD 1-D4-s14
VO-ilc-ilesoft-v01-05-pred2-sl4

VO-ilc-ilcsoft-v01-03-06-s14
VO-ilc-ilcsoft-vD1-D4-514
VO-ilc-ilcsoft-v01-05-pred 2-s514

VO-ilc-ilcsoft-vD1-03-06-514
VO-ilc-ilcsoft-vD1-04-514
VO-ilc-ilcsoft-vD1-05-pred 2-sid4

VO-ilc-ilcsoft-vD1-03-06-sl4
VO-ilc-ilcsoft-vD1-04-s14
VO-ilc-ilcsoft-vD1-05-preD2-si4

these sites used for LOI Monte Carlo production

History
Histor
Histor
Histor
Histor
Histor
Histor
Histor
Histor
Histor

Histor

v01-05 soon

14
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detector variants in Jupiter/Mokka

Sub-Detector

Parameter

TPC R, (M)
Router (M)
Zax (M)*
Barrel ECAL | R, (m)**
Material
Barrel HCAL Material
ECAL EndC Z . (m)***
Solenoid B-field
VTX ;rr\nnrﬁl)' Layer

GLD
Jupiter

LDCGLD
Mokka

J4LDC
Jupiter

LDC
Mokka

GLD’
Jupiter

LDC’
Mokka

0.34

0.37

1.52

1.51

2.16

219

1.60

1.61

Sci/lW

Si/lW

Sci/Fe

Sci/Fe

2.10

2.30

4.0

4.0

15

14

for optimizing the ILD detector created three models in GLD and LDC

framework

GLD' and LDC' very similar — intermediate size detectors
massive Monte Carlo production and physics analyses to compare the

models

15



LDC Monte Carlo production on the Grid

Vs (GeV) | Observable Comments Srerrremedl Frrm e e e e
ZH = eeX 250 G, My my=120GeV, test materials and yip Process fb™ #events
ee->6T 500 1197236
ZH = upX 250 G, INH mup=120GeV, test AP/P ee-=>4f 50 3358252
ZH,H—>cc, Z>vv | 250 Br(H—>cc) Test heavy flavor tagging and anti- ::__:}.‘2;( 52000 1;35;?2
tagging of light quarks and gluon nn(n*g) 20 841726
ZH,H—>cc, Z—>qq | 250 Br(H—>cc) Same as in multi-jet event ZS:;:S 8 1 Ggiig;g
J— 0. . gg->X 0.1 554782
Z* 2 11 500 G, Arg, Pol(t) | Test n° rec. and t rec. aspects of ce->gg(n*g) 10 206054
PFA rest 1 517376
tt, t>bW, W—>qq’ | 500 G, AFB, Miop Test b-tag. and PFA 1n multi-jet
events. My,,=175GeV Total 15566168
1A %20 %2 500 G, m, Pint 5 of Table 1 of BP report. W/Z

separation by PFA.

Frank Gaede, LCWS2008, Chicago, November 15-20 2008

use the Grid to produce a significant Monte Carlo data set

(as proposed by WWS software panel)
use Standard Model generator files produced at SLAC (DESY)

-> produced ~15M events for LDCPrime configuration

+ signal samples, detector variations,....

-> computing infrastructure set up by DESY group
Job submissions scripts, databases, monitoring tools,...

grid software installations

16
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LOI MonteCarlo production LDC

LDCPrime_02Sc LDCO1 06Sc

EventType [NEvent L[1/fb] |delta_L EventType NEvent L[1/fb] |delta_L
2f 1092584 19.89 0.15| |4f 4000 46.02] 76.38
4f 2666806 48.88 2.69| |Zh_ee_mumu 19000| 1266.33| 66.65
6f 446028 471.36 66.21 Zh_qqnn 10000 223.26 0
aa_X 181408 0.28 0.02 Zh_qqqq 250001 158.73 0
ee 6931010 0.1 O [spsilap 1621157 879.67] 190.59
eaea 344270 0.19 0| |2z 55000 82.21 44.76
nnNa 806700 17.45 3.93| [total 1734157
aaNa 261954 9.42 0.82
hX 276728 465.86 75.74] ilcsoft vO1-04
;It1her 120000 0 0 LDC GLD 01Sc

__ee_mul 20000 1332.98 0
Zh_qqnn 10000 553 26 0 EventType NEvent L[1/fb] |delta_L
Zh_qqaq 5000l 158 73 o| [Zh_ee_mumuy 20000[1332.98 0
tautau 100000 22.03 2.8| £h_qqnn 9000] 200.94 0
6f_bbqqqq 450217| 486.37 5.42| |£h_qqqaq 23000 146.03 0
sp5_x =8E70 692 548 26| [ZZ 55000/ 82.21| 44.76
spslap 1617133| 891.37 195.94] [total 1635657
ZZ 50000 74.59 39.59
total 15560713 SM model background sample (SLAC)

massive MC production for 3 LDC like

detectors —
http://www-flc.desy.de/simulation/database

details at:

http://ilcsoft.desy.de/loi/reco (summary)

canonical signal samples LOI (WWS-SW)

other physics signal samples

total effort; simulation ~2 month
reconstruction ~1 month

17



http://www-flc.desy.de/simulation/database
http://ilcsoft.desy.de/loi/reco

(
|

generator files to be simulated |

800 ILC Data Samples

I

| 4 b | | [ | | + | €3 http:/ filcsoft.desy.de/portal /data_samples/ Q =1 Q~ Google

Eranl Maada | C\NQONNQ Chinrann NlAAaviamhar 1R_29N 2NNS

B combi . qenerator files produced with whizzard at SLAC(DESY)
« Standard Model background @ 250 GeV & 500 GeV
IL( * physics benchmark reactions as defined by WWS
@Y ° all detector concepts will (essentially) use the same
=222 generator files for the LOI

+ |LC =oft » Data Samples -

ILC Data Samples
_ Generator files for LOlI Benchmark reactions.

Generator files for LOI SM background {(500GeV)
Generator files for LOI SM background (250GeV)

ILD Reconstructed MonteCarlo data sets {(LDCPrime )

ILD MonteCarlo Database

This database provides you with information about several Monte Carlo samples of
various physics processes using different detector models. The logical filenames
retrieved from this database can be used to access the LCIO files using lcg grid
tools.

1 \J

| —1‘&@

o »|

N
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el

accessing the LDC/ILD data files

File Edit Wiew History

G - . @ 1 . . . . A . =
~ o=« O http://www-flc.desy.de/simulation/database/. L e
International Linear Collider Simulations Database .
Search Database Browse Database XMI. Files Make a request CE Monitor L
Search Database
INPUT
Choose a final state
Choose a production |5}
b_1000_noisr_ldc00sc_3.00t_r1690._12730._qgsp_bert
Process: cb.nlnlh....
Center of Mass I 1000.500
Energy [GeV]: ’ o
Date of [ 2006-02-19.2007.12.2006-05. ...
Production:
Event .
Generator: | pythia....
D-etectoF I mokka.mokka 5.4....
Simulation:
Detector | 14 iy 1401 N
mwencaen @ @] data stored at DESY Grid SE i

 soon also replication to Lyon-in2p3 SE

* browse the LFC data catalogue on the web

« -> retrieve logical grid file name
» copy the data to your computer using Grid tools
» or analyze the data on the grid

19
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summary table LOI reconstruction

Reconstructed Monte Carlo Files ILD — Mozilla Firefox

File Edit ¥iew Co Bookmarks Tools Help

@G- - & 0w hitp://ilesoft.desy. de/loi/reco - ©co A |
LoD |_‘.'|Icsoﬁ: |_‘.'S|rr1ulat|c:r|,-’gear1t4 -Gcmgle || Limear Colllder Forum: ... 2 DES"r'_ IT Group £ MvHome : = |

=]

Reconstructed Monte Carlo Files I1LLD

The following tables provide an overview of the physics samples that have been fully simulated and recons
LDCPrime_O28c, LDCO 1 _065c and LDE _GLD_018c. The tables show both Stand ard Model and Signal ev
The events "Sig 1-6:" are the "Benchmark Reactions for the LLOI™ as defined by the WWS software pan

complete file lists per sample
REC and DST!

Click on the cormresponding links to get a complete list of logical file names for the given tvpe
| LDCPrime_ 025c
| EventType | MEwvent | L.L1#fk] | delta_L. | REC_files | DET_files
| 2f (w0 eetautan ) | 1092584 | 19, 8890 | 0.1 509 | f LDCPrime 028c REC list | 2f LDCPrime 028c DST.list
| 4f | 2666806 | 48,8792 | 2.6930 | 4f TL.DCPrime 028c REC list | Af 1. Prime 028c DST . list
| &f (wio bbhgggg ) | 446028 | 4713608 | G5 2062 | Gaf LDCPrime O028: REC Jist | Gf LDCPrime O28c DST.list
|gg—>l‘( | 181408 | 02770 |(J.(12 12 | ag XN LDCPrime 028c REC.list | ag XN LDCPrime 028c DST.list
| e | Ga931010 | 00997 | 00002 | ee LDCPrime 028¢ HEC .list | ee LDCPrime 028c DST.list
|e - g | 344270 | 0.192 |IZZI_IZIIIZII(IIS |-:-_=.1e.1 LOCPrime 025c REC .list |e._1e.1 LDCPrime 025c ST .list
| nniMgi | BO6TOO0 | 174457 | 39255 | nnMa LDCPrime 028¢: REC . list | nnMa LDCPrime 025c DST.list
|gng_g‘_| |2!5I95—1- |9.4225 |(J.32 34 |._1.1N._1 LOCPrime 028c REC .list |.1._1N.1 LDCPrime 0285c ST . list

h |2'I"l5'? g |—1!55.8559 |'?5.'?3'?2 hX DT Prime 028c REC.list h LD Prime 028c DST . list

other | 120000 |(Il Q000 |(:l Q00 other LDCPrime O025¢ REC . list other LDCPrime 025¢ DST . list
| Signal Events:
| Sigl: ZH H-=ee/mumu | jalalalel | 13329779 | 0.0000 | Zh ee mumu LDCPrime 028¢ HEC .list | Zh ee mumu LDCPrime 025c ST . list
| Sig2: FH.H-=qq.7-=>nn | 10000 | 2232641 | [ Lo la [ | Zh ggnn L.DCPrime O025¢ REC . list | Zh ggnn LDCPrime 025¢ ST list
| Sig3: FH.H-=qq .7Z->qq | 5000 | 1587302 | 00000 | Zh ggqq LDCPrime O25¢c REC . Jist | Zh gqqq LDCPrime 025c ST list
| Sigd: es-=tautau | 100000 | 220349 | JBOOF | tantan LD Prime 025c REC list | tautan LDCPrime 0O25c DST list
| Sigh: ee=tt-=bbgqgqgqg | 450217 | 486,37 30 | 5.4159 | 6f bbgggg LDCPrime O283c REC . list | af bbgggg LDCFrime 025¢c DST.list
| Sigh: ee->chch.nene[SP5] | B2 305 |—1f:4.(lll 33 | 1125413 || 5p5S ch ne LDCPrime 0258c REC .list spS5 ch ne LDCPrime O025c DST list =
Done



http://ilcsoft.desy.de/loi/reco
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new ILD - 00 detector model

at Cambridge ILD workshop agreement on ILD simulation
reference design (“combination of GLD" and LDC'"”)

new ILD_ 00 detector model created in Mokka

started new Monte Carlo production in order to verify results for
GLD' and LDC' (this friday)

for practical reasons use Marlin et al for reconstruction 1
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beyond the LOI

the short timescale of the LOI and the merging of GLD
and LDC into ILD made it impossible to develop a
common software framework

however LCIO provided a good basis for interoperability
next step: move to a common ILD sw framework

try and identify strengths and weaknesses in both
frameworks and see how things can be merged allowing
a 'smooth’ transition for the users, e.qg.

create ILDReco merging best tools from MarlinReco and
Satelies

Improve geometry description in simulation and reconstruction

think about LCIOv2 with a revised data model (learn from
Jupiter&Satelites)
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Summary

ILD detector optimization for the LOIl done in two
frameworks of GLD and LDC

six detector variants studied with massive Monte Carlo
production

-> |LD simulation reference design created
started the next round of LOI production on the Grid

after LOI we will have the time to take on
the next big project:

a common ILDsoft framework
that combines the best of the two worlds and allows us to
further optimize the ILD detector by studying the different
technology options
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additional material
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sexample: VTXNoiseHits — processor that adds 'Salt'n Pepper' hits to the VTX,e.g
« 400,40,15,10,3 hits/cm”2 in layers 1-5

e SiTracks: 43 ->1647

« LDCTracks 54 -> 1658

 PandoraPFO 122 -> 131

£O
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Studying machine background |

+  y-Position {mm)
o=
1

+ y-Position {mm)

-2 P B I B -2 P R I B
OCBDDEI -1000 0 1000 2000 09%00 -1000 0 1000 2000
x-Position (mm) z-Position (mm)

include other silicon trackers (SIT, FTD)

should try and parameterize the 'shape’ of the
background to get more realistic results !?

need to adopt PatRec & PFA in order to cope with bg !

note: only positive result is to show that we can cope — if not
successful we might not have tried hard enough

-> this might be difficult on the time scale of the LOI !
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GLD physics sample production
MBSO gprmvos  jaigcvos D

Calibration samples # Events

Thomson's uds91 done d

Thomson's uds200 10000 done aone done
PythiaZPole uds 10000 done done done
PythiaZPole cchar 10000 done done done
PythiaZPole bbbar 10000 done done done
jsfs uds 91 2500 done done done
Jjsfs uds 200 2500 done done done
jsfs uds 500 20000 done done done

Jupiter Production

Process Imt. Luma(l /i # Events gldapr0ad gldprimm_wl4 jaldc_ w4
250 Qe zh-=eeH 250 000 done dane done
Zh—= puuH 250 5000 done done done
Zh—wrH 250 12500 done dane done
zh-=qqH 250 40000 done done done
ZZ-=eaqq 250 20000 done done done
22— ] 250 20000 done done done
ZZ— vl 250 77500 done done done
ZZ - 00aaq 250 168000 9300 done S3000
ZZ— =i 250 20000 0 done 0
W — > EnLuenu 250
WAV — =TT LT LR 250

Jupiter Production

Process Imt. Lumiil/ b # Events gldaprO& gldprim_wi4 Jadc w4

500 GeWV smuon{e-L) 500 14750 done done done
smuon{e—R) 500 61000 done done done
wewcle—L) 500 79000 done daone done
wewc(e—R) 500 500 done done done
nZxm2ie-L) 500 14750 done daone done
bbinggie-Ly 100 54000 0 done 0
bbingogie-R) 100 24000 0 done 0
bbgqggie-L) 150 126000 0 done o
bbggoggie—R) 150 S1000 0 done 0
tau—pair 12.4 57500 done done done
tau-pair 100 0 in progress 0

Job summary: http://ilcphys.kek.jp/soft/samples/apr08/

« GLD-ILD focused on producing dedicated physics signal samples
 three detector models for optimization: GLD, GLDPrime, j4LDC
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