Experience from running the
CEPCSW

## this slide is not a complete guide but just telling my first touch on the current CEPCSW
developed by the CEPCSW software team.
In short, it shows how | use it recently.
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Setup

- Central repository

https://github.com/cepc/CEPCSW
here, you need to fork first

- Procedure to run (from the README )

Quick start

SSH to Ixslc7 (CentOS 7).

Before run following commands, please make sure you setup the CYMFS:

% git clone git@github.com:cepc/CEPCSW.git
% cd CEPCSW

% git checkout master # branch name

% source setup.sh

$ ./build.sh

% ./run.sh Examples/options/helloalg.py



Run Script

7

- Many examples scripts can be found under “Examples/options/

¥ master ~ CEPCSW / Examples / options /

¢ We Can refer those and B mirguest WIP: Update the LCIOInput name.
prepare our own one

LCIO read.py make LCIODataSvc be compatible with CEPCDataSvc
LCIO_read_G2CD.py change K4 to k4

LCIO_read_pan.py update pandora for tracker+Ecal reconstruction
dumpid.py WIP: rename the K4DataSvc to k4DataSve in job options.
edmdhep_read.py WIP: rename the K4DataSvc to k4DataSve in job options.
edmdhep_write.py WIP: rename the K4DataSvc to k4DataSvc in job options.
gen_write.py WIP: rename the K4DataSvc to k4DataSve in job options.
helloalg.py exam p | e add a test case.

plcio_read.py WIP: rename the K4DataSvc to k4DataSvc in job options.
plcio_write.py WIP: rename the K4DataSvc to k4dDataSvc in job options.
secondalg.py add the example.

sim-rec-trackerecal.py update pandora for tracker+Ecal reconstruction
tut_analysis_TotallnvMass.py WIP: Update the LCIOInput name.
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Settings in the run script

- Take an example script from

“sdt” branch (To where | have
uploaded the script recently)

-- (sdt)/Examples/options/fit_DC+Si.py

Environment variable : \
“DETCRDROOQOT"” = Detector/DetCRD/

Driver file (“CRD o1 v01.xml”) location :
Detector/DetCRD/compact/CRD_ol vO0

| s

#!/usr/binfenv python
from Gaudi.Configuration import #

import kd4DatasSvc

c("EventDatasvc™)

rom Configurables
sve = kdDatasv

rom Configurables
[1a]

# rndmengine =

import RndmGenSvc, HepRndm_ Engine CLHEP_ RanluxEngine

seed =
# The default engine in Gaudi

sfault

HepRndm__Engine_CLHEP__ RanluxEngine_[}

rndmengine = HepRndm__ Engine CLHEP_ HeplamesRandom_("RndmGen5vc .Engine™) # The engine in Geant4

ngleton = True

rndmengine.Setsi

rndmengine.Seeds = seed

rndmgensvc = RndmGensvec("RndmGenSvc™)

rndmgensvc.Engine = rndmengine.name()

set the geometry
option file

geometry_option = "CRD_ol_vw@l/CRD_ol_vel.xml"

if not os.getenv({"DETCRODROOT"):

print("Can't find the geomstry.

sys.exit(-1)}

Pleazse setup envvar DETCRDROOT.™ )

geometry_path = os.path.joinf{os.getenv({"DETCRDROOT™), "compact”, geometry_option)
not os.path.exists(geometry_path):
print("Can't find the compact geometry file: %s"%geo path)

sys.exit(-1)

metry

from Configurables eomSsve

import G
geosve = GeomSvc("GeomSwc™)

geosve.compact = geometry_path

1/CRD_o1_v01.xml /

o




Settings in the run script

- Settings related
to particle injection
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Physics Generator
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from Configurables import Gendlgo

from Configurables import GtGunTool

from Configurables import StdHepRdr

from Configurables import SLCIORdr

from Configurables import HepMCRdr

from Configurables import GenPrinter
gun = GtGunTool{"@tGunTool"}

gun.Particles = ["mu-"]

gun.EnergyMins = [18@8.] # GeV

gun.EnergyMaxs = [180.] # GeV

gun.ThetaMins = [85] # deg

gun.ThetaMaxs = [98] # deg

gun.PhiMins = [@] # deg

gun.PhiMaxs = [368] # deg

# stdheprdr = StdHepRdr("5tdHepRdr")

# stdheprdr.Input = "/cefs/data/stdhep/CEPC258/2Ffermions /E250.Pbhabha.ed.pd.whizardl8s/bhabha.ed.pd. 88881, stdhep”

# lciordr = SLCIORdr{"SLCIORdr™)

# lciordr.Input = "/cefs/data/stdhep/lcio258/signal/Higg=/E258.Pbbh.whizardl95/E258.Pbbh_X.ed.pd.whizardl95/Pbbh_X.e
# hepmcrdr = HepMCRdr("HepMCRdr™)

# hepmcrdr.Input = "example_Usinglterators.txt"

genprinter = GenPrinter{"GenPrinter"”)

genalg = Gendlgol("GenAlgo”™)

genalg.GenTools = ["GtGunTool™]




Settings in the run script

+ Qutput root file name

- At the last part of this
script, we can specifty
which algorithms to be
executed as well as
number of events,

services, output level

(but | only know/use portion of this
functionality)

\\

>

# output

from Configurables import PodioOQutput
PodioQutput( "outputalg"™)

"CRD_ol_v@2-SimRecFit@e_SOT.root"

out =
#out.filename =

out.filename = "test.root”

out.outputCommands = ["keep *"]

last part of this
script

# ApplicationMgr

from Conflgurables
ApplicationMgr(

Topilg = [genalg, detsimalg,

digiv¥D, digisIT, digiSET, digifTD,

spsIT, sp5SET, spFTD, trecking, forward, subset, full,
recGenfitalgsDT,

import ApplicationMgr

dCHDigislg, truthTrackerflg,

out],
EvtSel = 'NOME',
EvtMax = 18,
ExtSvc = [rndmengine, rndmgensvc, dsvo,
evitseeder, geosvc, gearsvo, tracksystemsve, ntswvc],
Histogram ency = 'ROOT",
tputlLe R




Settings in the run script

- Settings for each algorithm in the middle part of the script

Example A:

settings for VXD, SIT detectors

=

digiviD
digivxD
digiviD
digivxD
digiviD
digivxD

digisSIT

digisSIT

digisIT
digisSIT

digisIT

F

from Configurables import PlanarDigialg

= PlanarDigiAlg("VXDDigi™)

LSimTrackHitCollection = "VXDCollection®
.TrackerHitCollection = wxdhitname

.Resolutionl = [8.8028, 9.806, 8.004, £.904, 8.084, 8.894]
.ResolutionV = [8.8923, 0.006, 8.004, 2.004, 0.924, 0.894]

True

UsePlanarTag

#digiv¥D.Outputlevel = DEBUG

= PlanarDigiAlg("SITDigi™)

#digisIT.Is5trip = False

JIs5trip = True
JSimTrackHitCollection = "SITCollection™
TrackerHitCollection = sithitname

dipgiSIT.TrackerHitfssociationfollection = "SITTrackerHitAssociation™

digiSIT.Resolutionl = [@.887]
#digisIT.ResolutionV = [@.858]
digiSIT.ResolutionV = [@.808]

UsePlanarTag = True

Example B: settings for Tracking

from Configurables import FulllDCTrackingflg
full = FulllLDCTrackingdleg{"FullTracking™)
full NTXTrackerHits = wvxdhitname
#full.SITTrackerHits = sithitname

full.5ITTrackerHits = sitspname

full.TPCTrackerHits = "NULL™ # add TPC or DC tracker hit here, if TPC
full.5ETTrackerHits = setspname
full.FTDPixelTrackerHits = ftdhitname
full.FTDSpacePoints = ftdspname
full.SITRawHits = sithitname
full.SETRawHits = zethitname
full.FTDRawHits = ftdhitname
full . TPCTracks = "MULL™ # add standalone TPC or DC track here
full.5iTracks = "SubsetTracks"
full.OutputTracks = "MarlinTrkTracks™
full.SETHitToTrackDistance = 5.
#full.Outputlevel = DEBUG
7

# for those, we need to understand what input parameters are there, and soon. ..




Geometry Settings

sdt/Detector/DetCRD/compact/CRD_ol v01/CRD_ol v0l.xml

1. Common (something like top-
level) settings

2. Settings for each detector

-- they can be ON/OFF

V-

<include ref=

<include ref=
¢<include ref=
<include ref="

<include ref=

<include ref=
<include ref="
<include ref="
¢l--include re
¢<include ref="
¢include ref="
¢<include ref="
¢l--include re
¢<include ref="
¢include ref="

¢l--include re

<fields>

¢field name=

./CRD_Dimensions_w@l_@1.xml"/>

.. /CRD_common_v@l/Beampipe_w81_&1.xml"/>

«« JCRD_common_val/swxD_wal @l.xml"/>

.. /CRD_common_v@1/FTD_SimpleStaggered v@l_@1.xml" />
. /CRD_common_v@l/5IT_SimplePlanar_val_@1.xml" />

.. /CRD_common_v@l/0C_Simple_w@l 81.xml"/>

. /CRD_common_v@l/SET_SimplePlanar_val_@1.xml" />

.. /CRD_common_w8l/Ecal Crystal_Barrel w8l 81.xml"/>
=", . fCRD_common_wv@l/Ecal_Crystal_Endcap w8l @1.xml"/-->
.. /CRD_common_ve@l/Coil_Simple_wal @1.xml"/>

.« /CRD_common_wv@l/Hcal_Rpc_Barrel_w@l @l.xml"/>

« o /CRD_common_w@l/Hcal_Rpc_Endcaps_wal_e1l.xml"/ >

. . /CRD_common_val/Hcal_Rpc_EndcapRing_wvel_@1.xml"/-->
« o SCRD_common_w@l/Yoke_Barrel_wal_@1.xml" />
.« /CRD_common_w@l/Yoke_ Endcaps_vel_al.xml"/>

=", . fCRD_common_wvel/Lcal_vel_@l.xml"/-->

"Innersolenoid” type="solenoid"



sdt/Detector/DetCRD/compact/CRD_common_v01/SIT_SimplePixel v01l 01.xml

{detectors>
<detector id="DetID_SIT" name="SIT" type="5IT_Simple Pixel™ wis="SITVis" readout="S5ITCollection" insideTrackingWolume="true”>
{envelope:>
<shape type="Assembly"/>
¢1--shape type="BooleanShape" operation="Union" material="Air" >»
<shape type="Tube” rmin="SIT_inner_radius" rmax="5IT_outer_radius_1" dz="S5IT_half_length_1" />
<shape type="Tube" rmin="5IT_inner_radius_2" rmax="5IT_outer_radius" dz="5IT_half_length" />
</shape--»
<Jjenvelope»

{type_flags type="DetType_ TRACKER + DetTvpe BARREL + DetType PIMEL />
<reconstruction strip_width="8." strip_length="0." strip_pitch="08." strip_angle="@%*deg" />

¢global sensitive_thickness="5IT_sensitive_thickness" support_thickness="SIT_support_thickness" sensor_length="5IT_sensor_length"
sensitive_mat="G4_5i" support_mat="G4_C" sensitive_threshold_KeV="8d%keV" />
<display ladder="5SeeThrough” support="SITSupportViz" sens_env="SeeThrough” sens="SITSensitiveVisz" />

¢layer layer_id="8" sensitive_radius="SITl_inner_radius+8.5*5IT_sensitive_thickness" n_sensors_per_ladder="5IT1_half_length#*2/5IT_sensor_length”
n_ladders="2*pi*SIT1_inner_radius/5IT_sensor_length™ ladder_clearance="@.1*mm" facesz_IP="1" iz_SIT1="1" is_sIT2="8" /:

¢layer layer_id="1" sensitive_radius="SIT2_inner_radius+8.5%*5IT_sensitive_thickness" n_sensors_per_ladder="5IT2_half_length#*2/5IT_szensor_length”
n_ladders="2*pi*SITZ_inner_radiuss5IT_sensor_length™ ladder_clearance="@.1*mm" facesz_IP="1" iz_SIT1="@" is_sIT2="1" /»

¢layer layer_id="2" sensitive_radius="SIT3_inner_radius+8.5%*5IT_sensitive_thickness" n_sensors_per_ ladder="5IT3_half_length#*2/5IT_sensor_length”
n_ladders="2*pi*SIT3_inner_radiuss5IT_sensor_length™ ladder_clearance="@.1*mm" faces_IP="1" iz_SIT1="@" is_sIT2="8" /:

¢layer layer_id="3" sensitive_radius="SIT4_inner_radius+8.5%*5IT_sensitive_thickness" n_sensors_per_ ladder="5IT4_half_length#*2/5IT_sensor_length”

n_ladders="2*pi*SIT4_inner_radiuss5IT_sensor_length™ ladder_clearance="@.1*mm" faces_IP="1" iz_SIT1="@" is_SsIT2="8" /:

</aetector> Editing xml geometry files is (I think) within

<fdetectors:
user’s boundary —




e.g.

sdt/Detector/DetCEPCv4/src/tracker/SIT_Simple_Pixel _geo.cpp

stetic dddhep::Ref_t creste_slement{ddihep: :Detector& thelDetector, xml_h e

ff  See comments starting with "//%%' for

i hints on porting issues

Il-' e e
¥ml_det_t ¥_det = e}

string name = ¥_det.nameStr();

dddnep: :DetElement  sit( name, x_det.id()} ) ;

/f --- create an envelope volume and position it into the world ------------------

dddhep: :Wolume envelope = dddhep::xml::createPlacedEnvelope( theDetector, e , sif

dddhep: 1xml: :setDetectorTypeFlag( e, sit ) ;

if({ theDetector.buildTyvpe() == dddhep::BUILD_ENVELOPE ) return sit ;

dddhep: :PlacedvVolume pv,

sens.setTypel "tracker”);

dddhep::rec::ZPlanarData* zPlanarData = new dddhep::rec::ZPlanarlata ;

Need to know the “DD4HEP”

SRR R R R R R R R R R R R R R R R R
/f code ported from SIT_Simple_Pixel::construct()

B e e e e e

ff  extended_reconstruction_parameters _e_r_p;
II-'_I.-' FEFFERErEERErkeRE R eg

J// Read and Store the Extended Reconstruction Parameters which are passed dir
[/ db-rexec{"select * from extended_reconstruction_parameters;™);

ff db-rgetTuple();

¥MLHandlerDB db = XMLHandlerDB({ x_det.child( _Unicode( reconstruction ) )} ) 3

zPlanarData->widthstrip db-»fetchDouble("strip_width") ;
zPlanarData->lengthStrip = db-»fetchDouble("strip_length") ;
zPlanarData->»pitchstrip = db-»fetchDouble("strip_pitch™)
zPlanarData-rangleStrip = db->fetchDouble("strip_angle") ;
double strip_angle = zPlanarData-ranglestrip ;

.". It T+ E+ T T+ F+E T+ -+ ++ 5+
i

ff... db common_parameters

fFf4f db-»exec("select * from global;");

Jio4F db-rgetTuple();

db = ¥XMLHandlerDE({ »_det.child{ _Unicode{ global } } ) ;

J/ Sensitive Thickness
double sensitive_thickness = db->fetchDouble(™sensitive_thickness") ;
J/ Support Thickness

double support_thickness = db-»fetchDouble("support_thickness"™) ;




Summary of steps as a user

( .

Setup CEPCSW )

Edit/Arrange the geometry xml files (for each detector)

-+ Arrange the run python script

-- Specify the top level geometry files
-- Settings for run ( energy/number of events, root filenames, algorithm etc.)

-- (if necessary) Arrange the input parameters of algorithm
( preparation of new algorithm into the run scriptis ,,, | would expect supplied from developers)

- Run the simulation



Summary of steps — about difficult points

( . Setup CEPCSW ) In many cases, we need hglps fr.om developers to update code
of detector to set the configuration we want.

/

Edit/Arrange the geometry xml files (for each detector)

-+ Arrange the run python script

-- Specify the top level geometry files
-- Settings for run ( energy/number of events, root filenames, algorithm etc.)

-- (if necessary) Arrange the input parameters of algorithm
( preparation of new algorithm into the run scriptis ,,, | would expect supplied from developers)

- Run the simulation

«_  ~  Fundamental parameters (like track parameters) are stored in

output roofiles, but there need some efforts if we want to >
have new variables etc.



