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HK Mini-Workshop: Experiment / Detector -
Software and Physics Requirements for e+e- Colliders

n Two days meeting organized by Paolo and Joao
l Jan. 16: Physics and Detector
l Jan. 17: Software
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Paolo Giacomelli

EDM4hep,



n Representatives from CEPC,CLIC,FCC and ILC 
n Total 9 talks

l 1 for introduction
l 3 for common software: Key4hep, EDM4hep and DD4hep
l 2 for CEPC software:  Software Prototype and Simulation
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l 1 for collaboration
l 1 for discussion 
l 1 for  summary

Agenda, People and Talk
http://iasprogram.ust.hk/hep/2020/workshop_experiment.php



Status of CEPC Software Prototype

n Since the Bologna workshop ( June 2019), CEPCSW prototype has 
been developed using Gaudi, DD4hep, Geant4 and PLCIO, etc. 
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Gaudi
FWCore

Jiaheng Zou



Status of CEPC Simulation
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EDM4hep and PLCIO



Status of EDM4hep
n Common event data model for future collider 

l Provide foundation of the Common Software Stack (Key4hep) 
l Use PODIO high-level EDM generator
l Rely on experience with LCIO and fcc-edm

n Meetings every 2-4 weeks since bologna’s workshop
l https://indico.cern.ch/category/11461/ 
(CEPC People remotely join the meeting)

n So far implemented the simulation model, i.e. 
l MCParticle, SimTrackerHit and SimCalorimeterHit
l Vector3f, Vector3d, Vector2i 

n Created github page:
l https://github.com/HSF/EDM4hep 
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Plan of EDM4hep
n The project is in rather early phase
n Start implementation of reconstruction part, i.e.

l Track Parameters and TrackState
n Provide navigation between TracketHit and SimTrackerHit

l using appropriate helper functions 
n Support ACTS with different parameters 
n Add different I/O implementations in PODIO

l Currently support ROOT
l Working on HDF5, SIO …

n Benchmark the I/O performance in MT mode
n Investigate automatic generation of lambda functions for 

RDataFrame
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CEPC*



PLCIO: LCIO EDM in PODIO 
n Currently used by CEPC until moving to EDM4hep 
n CEPC is the first user of PLCIO
n Need helper classes for event navigation between TracketHit and 

SimTrackerHit
n Optimize Performance of PLCIO
n At the same time, CEPC should work on EDM4hep
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DD4hep



Detector Geometry Description :DD4hep
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n Relative stable project
n Used by ILC and CLIC, FCC and CEPC (currently “Tracker”)
n Default palette of usable sub-detector solution for Key4hep
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n Use XML file and C++ driver  to build Detectors
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Plan of DD4hep
n DD4hep description of IDEA, but need to implement

l Dual readout calorimeter
l Muon system

n Optimize common interface for reconstruction in DD4hep
l Already generic classes that describe all the subdetectors
l Work on new subdetectors, i.e. the dual readout calorimeter

n Validate DD4hep-based (unified-geometry)-Service 
simulation and reconstruction for CEPC

2020-02-14 14



Key4hep



Common Software Stack (Key4hep)
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Gaudi Framework
n A good candidate for Key4hep
n Provided required interfaces and services
n Need Data Service handling with EDM4hep/pLCIO

l FCC developed FWCore
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Integration of ACTS into Key4hep

n CEPC groups are interested in getting ACTS to work
l eventually all groups would be

n CEPC could contribute ACTS gaudi wrapper
n Potentially extension to EDM4hep (Trackerhits, track state,…)

l see point above under Reconstruction
n Need of pattern recognition algorithms

l should investigate porting the Conformal Tracking from CLIC
l in a first step run this in the Marlin-wrapper 
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Key4hep Activities after HK workshop 
n Setup mail list: key4hep-sw@cern.ch
n First meeting on Feb. 12, 2012

l > 20 people joined the meeting
l CEPC people joined remotely

n Technical Issues
l Use Spack to build the whole stack
l Installations based on LCG releases
l Use /cvmfs/sw.hsf.org/key4hep repository
l Move EDM4hep to key4hep 

n Discussion on the first face to face workshop
l Longer workshop (2 or 3 days)
l For developer
l Late June, 2020

n Goal: have a first working release
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Future Plan



CEPCSW Plan in 2020
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CEPCSW Plan for 2021 and 2022
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Remark
n Most of issues or action items have been listed in the 

CEPCSW three years’ Plan
l Support CEPC R&D

n Adjust our plan according to the communities schedules
n CEPC should contribute the communities 

l Join development of common toolkits: DD4hep, EDM4hep, 
Key4hep, FWCore…

l Develop more innovative applications, such as new sub-detector, 
new reconstruction algorithms…

n Need more people working on CEPC software and 
Common Software Toolkits!
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Thanks
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