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PROGRAM OF WORK 2016

DISCLAIMER

▸ Items are NOT in order of priority

▸ People are NOT in order of importance

▸ People mentioned on the same task may NOT contribute to it at the 

same level

▸ I focused on the SFT work, FNAL & BARC contribution are not 

properly described

▸ All errors are mine…
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PROGRAM OF WORK 2016

THE SIMULATION TEAM 2016
CERN

▸ J.Apostolakis, M.Bandieramonte, S.Behera 🌲, G.Cosmo, G.Folger, 

M.Gheata🌈, A.Gheata    , I.Goulas, F.Hariri, D.Konstantinov⚽️, H.Kumawat
🌲, V.Ivantchenko, T.Nikitina, M.Novak, W.Pokorski, A.Ribon, R.Seghal🌲, 

O.Shadura, S.Vallecorsa    , S.Wenzel🎱

▸ People who left😭: Ananya🌷, H.Kumawat🌲 A.Bhattacharyya🌲, S.Wenzel✨

▸ People leaving😢: O.Shadura (March), S.Behera🌲 (February)

▸ People arrived🌲: R.Seghal🌲, 

▸ People arriving😊: M.Novak (Staff)
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🌈AIDA 😊 🌲BARC 😊 🌷IIT Mumbai 😊 ⚽️Genser 😊 🎱 ALICE😊



PROGRAM OF WORK 2016

THE SIMULATION TEAM 2016

▸ P.Canal, D.Elvira, S.Jun, G.Lima (FNAL)

▸ G.Amadio, C.Bianchini (UNESP)

▸ S.Behera,  A.Bhattacharyya, H.Kumawhat, R.Seghal, (BARC)
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In preparing for battle I have always 

found that plans are useless, but 

planning is indispensable. 

Dwight D. Eisenhower



SUMMARY 2016
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PROGRAM OF WORK 2016

GEANT4 ELECTROMAGNETIC 
PHYSICS

▸ Investigate the Mott correction for the Goudsmit-Saunderson MS (M.Novak, V.Invantchenko)

▸ 3Q16 ⛔

▸ Development of Dirac PWA single scattering for e-/e+ (best for 1keV-100MeV kin) (M.Novak, V.Invantchenko)

▸ 1H16 ⛔

▸ Doc & publication (M.Novak, V.Invantchenko)

▸ 2H16: doc ✅, publication ⚒

▸ Improved calorimeter response — tuning fluctuation and MS (V.Ivantchenko, M.Novak, L.Urban) 

▸ 2H16 ⛔

▸ Specific experiment issues  (V.Ivantchenko, J.Apostolakis, W.Pokorski, A.Ribon, A.Bagulya, V.Grichine)

▸ ATLAS shower shape and tilecal, CMS testbeam review, ALICE move to Geant4 – PhysList, TRD ✅

▸ High energy models for LHC and FCC applications (V.Ivantchenko, A.Ribon and A.Bagulya)

▸ 2H16 ⛔
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ACHIEVEMENTS 2016

GEANT4 HADRONIC PHYSICS

▸ Tuning of parameters of de-excitation/pre-compound modes (V.Ivantchenko and J.M.Quesada)

▸ 2H16 ✅

▸ Improvement of the charge exchange model (V.Ivantchenko)

▸ 1H15 ⛔

▸ Continue the maintenance of FTS & QGS codes (A.Ribon & V.Uzhinskii) 

▸ 1H16 ✅

▸ Continue the maintenance Binary Cascade (G.Folger) 

▸ Ongoing ✅

▸ Migration of Fermi BU, General evaporation model to the common nuclear level database  
(V.Ivantchenko)

▸ 1H16 ✅

8



ACHIEVEMENTS 2016

GEANT4 GEOMETRY

▸ Review and improvement of safety calculation in MT (J.Apostolakis, G.Cosmo)

▸ 1H16 ✅

▸ Parallel Navigation - performance / robustness (J.Apostolakis, G.Cosmo)

▸ 3Q16 ⛔

▸ Implement use of C++11/14 constructs in the Geant4 geometry modeler (G.Cosmo)

▸ 1H16 ⚒

▸ Complete the replacement of USolid shapes with VecGeom ones and test them with Geant4 
and ALICE VMC (G.Cosmo, T.Nikitina, M.Gheata, R.Seghal)

▸ 2H16 (also a GeantV item) ⚒

▸ Coordination geometry in Geant4 (G.Cosmo)

▸ Ongoing ⚒
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ACHIEVEMENTS 2016

GEANTV PHYSICS

▸ Integration & vectorization of the new Goudsmit-Saunderson multiple scattering 
model (M.Novak, F.Hariri)

▸ 1H16 ⚒

▸ Integration of physics utilities (e.g. stepper, physics list, etc.) (J.Apostolakis, M.Novak, A. 
Ribon, F.Hariri)

▸ 1H16 ⚒

▸ Integration & validation of important EM processes (J.Apostolakis, M.Bandieramonte, 
M.Novak, F.Hariri, FNAL)

▸ 3Q16 ✅

▸ Implement realistic physics cuts and validate physics performance

▸ 1Q16 ✅
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ACHIEVEMENTS 2016

GEANTV GEOMETRY & TRACKING

▸ Integration of the full vector navigator with physics and geometry (A.Gheata)

▸ 1Q16 ⚒

▸ Vectorization of magnetic field stepper (Ananya, J.Apostolakis, FNAL)

▸ 1Q16 ⚒

▸ MonteCarlo truth and kinematic structure, with persistency (W.Pokorski, 

A.Gheata)

▸ 1H16✅
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ACHIEVEMENTS 2016

GEANTV GEOMETRY & TRACKING

▸ Development of I/O (hits & MC truth) for the MPI version (M.Bandiermonte, 

A.Gheata)

▸ 1H16⛔

▸ Further development of the TreeJS interface (I.Goulas)

▸ Ongoing ⚒

▸ Developments of VecGeom & TGeo interface for VMC (AIDA-2020/WP3) 

(M.Gheata, G.Cosmo, S.Wenzel 2FNAL)

▸ 2H16⛔
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ACHIEVEMENTS 2016

GEANTV INFRASTRUCTURE

▸ Demonstrate gains on accelerators with vector navigation & automatic selection of voxelisation 

(A.Gheata, S.Vallecorsa, FNAL)

▸ 1Q16 ✅

▸ Documentation (J.Apostolakis, M.Novak, A. Ribon, F.Hariri)

▸ 2H16 ✅

▸ Complete porting of tabulated physics on GPU and Xeon Phi KNC (FNAL, S.Vallecorsa)

▸ 1Q16 ✅

▸ Detailed performance evaluation on Intel Xeon Phi (KNC)  (S.Vallecorsa)

▸ 1Q16 ✅
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ACHIEVEMENTS 2016

GEANTV INFRASTRUCTURE

▸ Port GeantV to the Intel Xeon Phi KNL (or the emulator) and evaluate performance (S.Vallecorsa, 

A.Gheata)

▸ 1H16 ✅

▸ Performance analysis and optimisation on Xeon Phi KNL (S.Vallecorsa)

▸ 3Q16 ✅

▸ Develop a fast simulation infrastructure and implement simple fast simulation algorithms from Geant4 

geared toward FCC (A.Ribon)

▸ 1H16 ⛔

▸ Definition of libraries: separation between utilities, API, scheduling , I/O libraries (all, FNAL)

▸ 1H16 ⚒
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ACHIEVEMENTS 2016

PERFORMANCE OPTIMISATION

▸ Performance monitoring and tuning on all architectures (FNAL, O.Shadura, 

S.Vallecorsa, A.Gheata)

▸ 2H16 ⚒

▸ Genetic algorithm optimisation (O.Shadura) ✅

▸ Implementation & test of genetic operators (NSGA-III, MOAE/D-PBI, 

MOAE/DE) 

▸ Integration of MVA to reduce dimensionality

▸ Production runs and evaluation of results and recommendations

15



HIGHLIGHTS 2016
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ACHIEVEMENTS 2016

HIGHLIGHTS

▸ Cross section and physics list (validation of Glauber-Gribov cross sections for Kaons to reproduce 
the asymmetry observed by LHCb and migrating physics list to use them) (W.Pokorski)

▸ Updated VecGeom library (USolids)

▸ External library VecGeom v00.03.00 to use with Geant4 10.3 

▸ Can use selected USolid primitives

▸ Fritiof (FTF) (A.Ribon, V.Uzhinskiy)

▸ Tuning with thin-target data & fixes (then walked back!)

▸ Degradation of shower results (lack of good / enough thin-target data of medium / heavy 
targets (e.g. Fe, Cu, W, Pb, intrinsic model limits)

▸ Fix in string fragmentation will require major retuning

▸ New Geant4 yearly release (10.3) and three patch releases (10.1.p03, 10.2.p01, 10.2.p02)
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ACHIEVEMENTS 2016

HIGHLIGHTS 

▸ Quark-Gluon-String (QGS) (A.Ribon, V.Uzhinskiy)

▸ Tuning of the new model with thin-target data (significant improvements but late for 
of G4 10.3)

▸ Extended upper limit from 10 to 100 TeV for FCC (V.Ivantchenko, A. Bagulya)

▸ Precompound / de-excitation models (V.Ivantchenko)

▸ Major improvement of the code structure in order to use,  consistently, the same data 
(regarding energy levels and lifetimes    of excited nuclides) as the Radioactive Decay 
model

▸ In depth-investigations & fix of the deterioration of the jet-energy scale for both ATLAS 
and CMS for Run2

▸ Vectorization of EM models and R&D on various sampling methods (alias) 
(M.Bandiermonte, J.Apostolakis, S.Jun)
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HIGHLIGHTS

• Bremsstrahlung:

• Improved LPM effect treatments

• SeltzerBerger – fixed for Z > 92

• Added several nuclear formfactors

parameterisations

• New process of e+e- pair creation by e+ and e-

• Important for design of new experiments (FCC and 

dark matter)

• Three different parameterisations of nuclear 

form factors 

• Used by single scattering models, on concern to FCC

• Improved  & corrected model/processes for 

circular and linear polarisations
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HIGHLIGHTS

• Migration of EM parameters management to 

new scheme

• Essential for configuration of EM physics in MT mode 

• UI configuration of EM physics per G4Region

• Define EM parameters inside sub-detectors in an easy 

way

• EM sub-library reviewed 

• Migrated to C++11

• Part of internal data in float instead of double

• Eliminated data race at initialization of EM physics 

• EM physics extended from 10 to 100 TeV

• Needed for FCC design study
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VARIOUS

▸ Visualisation ThreeJS

▸ Plugin to root (C++ code to be used by CLANG compiler)

▸ Javascript library that define and display the volumes and particles

▸ Friendly User Interface to display and manipulate any geometries

▸ Support for sft-Jira users

▸ Support for Coverity

▸ Liaison with IT C5
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GEANT4
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PROGRAM OF WORK 2017

ELECTROMAGNETIC PHYSICS

▸ General support for EM physics for LHC

▸ Perform regular execution and regression analysis using existing testing suites

▸ Addition of CMS HGCAL test beam into testing suite

▸ Improving and extension of the testing suite software 

▸ Infrastructure and general support for design of new HEP facilities

▸ Extensions of EM models needed for FCC design R&D

▸ R&D on EM models for dark matter search

▸ Models of concern: bremsstrahlung, e+e- pair production, positron annihilation

▸ Next to leading order corrections

▸ Improved simulation of deflections

▸ Radiative corrections
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PROGRAM OF WORK 2017

ELECTROMAGNETIC PHYSICS

▸ List of existing models to be reviewed and extended

▸ Model of energy loss fluctuations for e+-

▸ Goudsmit-Saunderson model of multiple scattering 

▸ Wentzel-VI model of multiple scattering

▸ Seltzer-Berger model of bremsstrahlung

▸ Models of gamma conversion

▸ Angular generators for bremsstrahlung and e+e- pair production

▸ Manpower

▸ J. Apostolakis, F. Hariri, V. Ivantchenko, M. Novak

▸ A. Bagulya, V. Grichine

▸ … and of course important contributions from LHC exps, GEANT4, GEANTV
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PROGRAM OF WORK 2017

HADRONIC PHYSICS

▸ Revision of the Glauber-Gribov XS & validation with test data 
(W.Pokorski, V.Ivanchenko)

▸ Revision of the elastic model (W.Pokorski)

▸ String models

▸ Implementation of rotating strings in FTF model (V.Uzhinsky)

▸ Revision and improvement of QGS -- additional reggeon exchanges and 
transverse-mass distributions (V.Uzhinsky)

▸ Documentation and journal papers for FTF and QGS ( Work by V.Uzhinsky)

▸ Code improvements of FTF and QGS (A.Ribon)

▸ Tuning and validation of FTF model for strange meson (A.Galoyan)
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PROGRAM OF WORK 2017

HADRONIC PHYSICS

▸ Improve non-regression for hadronic FTF and QGS (W.Pokorski,  

A.Galoyan,  A.Ribon)

▸ More thin target

▸ Comparisons with FLUKA where it makes sense

▸ Extension of validation test suite using the validation DB (test22)

▸ Making the new GEM model the default (V.Ivanchenko)

▸ Complete the work on the emission of correlated gammas (V.Ivanchenko)

▸ Improve CPU and memory performance of de-excitation (V.Ivanchenko)

▸ Review and update G4NEUTRONXS data set (V.Ivanchenko)
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PROGRAM OF WORK 2017

GEANT4 GEOMETRY

▸ Profiling and optimisation of multiple navigation

▸ Separate safety computation and state from navigator

▸ Implementation of prototype navigator based on VecGeom

▸ Progress in the implementation of the Unified Solids library with progressive adoption of 
shapes from VecGeom

▸ Simplify adoption of VecGeom shapes with direct interface to VecGeom from wrappers 
(removal of USolids module in VecGeom)

▸ Investigate benefits of FSAL/interpolation in field propagation

▸ Progressive adoption of C++11/14 constructs

▸ New integration steppers with interpolation & estimation of next derivative (FSAL= First 
Same As Last) (2015 & 2016 GSoC students)

▸ J.Apostolakis, G.Cosmo, E.Tcherniaev (SFT),  S.Wenzel (ALICE)
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PROGRAM OF WORK 2017

CERN EXPERIMENT SUPPORT

▸ Ongoing tasks

▸ ALICE (A.Ribon)

▸ ATLAS (J.Apostolakis) 

▸ CALICE (A.Ribon)

▸ CMS (V.Ivantchenko, G.Cosmo)

▸ FCC (A.Ribon)

▸ LHCb (W.Pokorski)
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PROGRAM OF WORK 2017

CONTINUOUS TASKS

▸ WG Coordination

▸ Hadronic WG (A.Ribon)

▸ Electromagnetic Physics WG (V.Ivantchenko)

▸ Geometry and Transport WG (G.Cosmo)

▸ Physics lists and validation tools WG (G.Folger) 

▸ Other coordinations

▸ GENSER (W.Pokorski, D.Konstantinov)

▸ C++11 task-force (G.Cosmo)

▸ HepMC3 (W.Pokorski, D.Konstantinov)

▸ AIDA 2020 (W.Pokorski)

▸ KT liaison (W.Pokorski)

30



PROGRAM OF WORK 2017

CONTINUOUS TASKS

▸ Grid tests of Geant4 (D.Konstantinov, V.Pokosrski, A.Ribon)

▸ Maintenance of FTF & QGS code (A.Ribon)

▸ Maintenance of Binary Cascade (G.Folger)

▸ Geant4&V and VecGeom POW monitoring (G.Cosmo)

▸ Representation of Geant4 in the CERN Medical Application Committee (J.Apostolakis)

▸ Nightly integration testing (G.Folger)

▸ New platforms / compilers as needed

▸ Helping collaborators to debug problems

▸ Support for svn repository, web sites and tools

▸ Release management, testing & building (G.Cosmo, G.Folger, D.Kostantinov)
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PROGRAM OF WORK 2017

ONGOING PROJECTS

▸ Support for GDML, ROOT I/O (W.Pokorski, G.Cosmo)

▸ Web master (G.Cosmo, G.Folger)

▸ Terminate migration to Drupal

▸ Validation DB development (W.Pokorski, A.Ribon, FNAL, 

D.Konstantinov)

▸ Creation of physics list example(s) (G.Folger with A. Dotti)

32



GEANTV
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GeantV Community Meeting - and Feedback



ALPHA RELEASE OF GEANTV (Q4, 2017)

• Version 3 of the scheduler

• Low overhead, scalable, AOS basketizing, new interfaces, 

new memory management (NUMA + shower burners)

• Demonstrator for EM physics basketizing

• Task model working with CMSSW

• Efficient deployment on HPC clusters – R&D

• Complete user interfaces (discussed with 

experiments)

• Full workflow simulation -> digitizers -> I/O user 

interface 

• MC truth user hooks + common use case 

demonstrators

• Optimized vectorized RK propagator

• Geometry with complete navigation features 

demonstrating vector gains (2017 release)

• Specialized navigators, & training/deployment model

• EM physics: e+/e-/gamma models in scalar mode 

& first vector implementation

• Integration of MSC, development/finalizing of ionization, 

bremsstrahlung, pair production, Compton, 

photoelectric

• Hadronic x-sec from tables, Glauber-Gribov

hadronic cross sections, Hadron elastic model

• Fast simulation “hooks” a la G4 to work with 

baskets

• Formalizing user interface, scope definition 

• Development of a Multi-Objective regression  tool

• GPU demonstrator capable of complete 

simulation (a full detector (CMS))

• Testing/validation suite and performance 

demonstrators vs. Geant4

PROGRAM OF WORK 2017



BETA RELEASE OF GEANTV (Q4, 2018)

• Production-quality scheduling, including 

error handling at the level of track/event

• Demonstration of integration with exp

frameworks (user interfaces, digitizers flow)

• Demonstrator for performance in HPC 

environments

• Tuning procedure for scheduling parameters 

based on ML/GA

• Production-quality geometry (2018 release)

• All features of G4/ROOT, full set of shapes, 

demonstrators for all 4 LHC experiments

• Extended validation suite, robustness 

demonstration

• Demonstrator for efficient MC truth usage, 

based on realistic use cases from 

experiments

• EM most CPU -consuming models 

vectorized

• Benchmarks demonstrating vector mode 

and speedup compared to G4 equivalent

• Hadronics – hadronic elastic 

implemented + QGS

• Complete model-level & application-level 

tests 

• Fast sim demonstrators for most 

common use cases

• Integration with experiment frameworks

• Demonstrator for the full learn/replay 

procedure – ML standalone tool + 

performance study for different detectors

PROGRAM OF WORK 2017



GEANTV - CORE

• Scheduler version 3, integration and 

testing (Q1-Q2)

• User interfaces and adapting to task 

frameworks (Q1-Q2)

• Coherent handling of hits/digits I/O 

(Q3)

• Standardizing benchmarks: vector vs. 

scalar, profiling, scalability, GV vs. G4 

10.3, GV vs G4 master, single thread 

and MT (Q1-Q4)

• Integration of CUDA workflow 

for CMS example (Q2-Q4)

• Separation of libraries & 

installation process (Q2)

• GeantV HPC deployment (R&D) 

(Q1-Q2)

• Pseudo Random Number 

Generators (Q1-Q2)
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GEANTV - GEOMETRY

• Development/optimization of 

shapes (Q1-Q4)

• Development/optimization of 

navigation features (Q1-Q4)

• Interfaces to GeantV + 

miscellaneous (Q1-Q4)

• ThreeJS visualization, event display 

(Q1-Q4)
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GEANTV –PHYSICS

• Review of the new physics interface 

and integration of gamma models (Q1-

Q2)

• Extension & validation of gamma 

models - part 1 + part 2 (Q1-Q4)

• Adaptor for photon processes to 

Geant4 Process interface (Q2)

• Finalize ionization & bremsstrahlung 

for e-/e+ (Q3)

• MSC integration (Q2)

• Hadronic physics (Q1-Q4)

• Interfaces and tests (Q1-Q4)

• Propagation in Field (Q2-Q4)

• Fast simulation hooks à la G4 

demonstrated to work in the basket 

flow (Q1-Q4) 

• Definition of a ML based engine to do 

fast simulation (Q1-Q4) 
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CONCLUSIONS

CONCLUSIONS

▸ 2016 a very good year, and a better one ahead :-D

▸ Huge and challenging program of work

▸ Which can be changed at every moment by “emergencies” coming from LHC

▸ Collaboration GEANT4-GEANTV strengthening in a win-win 

strategy

▸ Electromagnetic physics is now in a good state thanks to the hiring of 

M.Novak

▸ We would need more resident effort for hadronic physics, in 

particular in view of GEANTV and FCC challenges
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POW 2017 - CORE
Milestone + features Estimated FTE month Estimate

d work 

span 

interval

C 1. Scheduler version 3, integration and testing  ** 5 (AG 4.2, SV 0.8) Q1-Q2

• C 1.1 AOS basketizer and integration in the workflow 1 (AG 1) Q1

• C 1.2 Benchmarks and scalability on KNL, Skylake 1 (SV 0.8,AG 0.2) Q1

• C 1.3 Memory control: NUMA + “shower burner” 1 (AG 1) Q1

• C 1.4 Physics basketizing flow + testing 2 (AG 2) Q1-Q2

C 2. User interfaces and adapting to task frameworks *** 4 (AG 1.6, JA 0.3, GC 0.2, AR 

0.2, MN 0.3, PC 0.1, SV 0.8, 

WP 0.5 GL 3.5)

Q1-Q2

• C 2.1 Design and implementation of user interfaces – user actions 1 (AG, JA, GC, AR, MN – 0.2 

each)

Q1

• C 2.2 Protocol/sequencing the initialisation of vital classes (detector, physics, user) 0.5 (AG 0.2 , JA 0.1, PC 0.1, 

MN 0.1)

Q1

• C 2.3 Demonstrator of workflow using CMSSW 4 (AG 0.5, GL 3.5) Q1

• C 2.4 Interfaces for fast simulation 1 (AG 0.2, SV 0.8) Q1-Q2

• C 2.5 Interfaces for MC truth 1 (AG 0.5, WP 0.5) Q2

* high priority task



POW 2017 - CORE
Milestone + features Estimated FTE month Estimated 

work span 

interval

C 3. Coherent handling of hits/digits I/O * 3 (AG 2.6, WP 0.4) Q3

• C 3.1 Coherent flow to event digitizers – demonstrator 1 (AG 0.8,WP 0.2) Q3

• C 3.2 Concurrent handling of hits per event + I/O demonstrator 1 (AG 0.8, WP 0.2) Q3

• C 3.3 Concurrent summable digits demonstrator using task data “whiteboard” 1 (AG 1) Q3

C 4. Standardizing benchmarks: vector vs. scalar, profiling, scalability, GV vs. G4 10.3, GV vs G4 

master, single thread and MT *

1 (AG 0.5, XXX 0.5) Q1-Q4

C 5. Integration of CUDA workflow for CMS example 4.5 (AG 2, PC 2.5) Q2-Q4

• C 5.1 Integration with GeantV version 3 2 (PC 1, AG 1) Q2

• C 5.2 Demonstrator for the full flow including physics 4 (PC 3 ,AG 1) Q3-Q4

C 6. Separation of libraries & installation process 1 (FCA 1) Q2

C 7. GeantV HPC deployment (R&D) 6 (OS 4,AG 0.5, XXX 1.5) Q1-Q2

C 8. Pseudo Random Number Generators 4.5 (SYJ 3, JA 1, KS 0.5) Q1-Q2

• C 8.1 First interface & implementation 2 (SYJ 2) Q1

• C 8.2 Refined interface & additional generators 2.5 (SYJ 1, JA 1, KS 0.5, …) Q2



POW 2017 – GEOMETRY RELEASE V00.04 (DEC’17)

Milestone + features Estimated FTE 

month

Estimated 

work span 

interval

G 1. Development/optimization of shapes 26 (MG 12, RS 6, GL 4, 

GC 2.8, ET 1.2)

Q1-Q4

• G 1.1 Complete implementation of missing shapes implemented in USolids: Tessellated Solid, 

Extruded solid, Multi-Union, Generic Polycone, Tetrahedron (Tet) + impl. of half-spaces

11 (MG 6, RS 5) Q1-Q4

• G 1.2 Removal of USolids module and migration/harmonisation of interfaces and class  layout 

(including required adaptations in Geant4)**

5 (MG 3, RS 0.4, GL 1, 

GC 0.6)

Q1-Q4

• G 1.3 Debugging/fixes, benchmarks, robustness tests (inclusion of LHCb, ATLAS, ALICE 

[sub]detectors geometry descriptions)

10 (MG 3, RS 0.6, GL 3, 

GC 2.2 , ET 1.2)

Q1-Q4

• G 1.4 Finish development of factory for solids (allow using implementation specializations)* 0.5 (PC 0.5) Q1-Q2

G 2. Development/optimization of navigation features 6.6 (SW 1,AG 1.0, JA 

0.3, GC 0.3, GL 4)

Q1-Q4

• G 2.2 Prototype navigator adapters for TGeo and Geant4 2 (SW 1, AG 0.4, JA 0.3, 

GC 0.3)

Q1-Q4

• G 2.3 Replicas & divisions 0.6 (SW,AG 0.6) Q2-Q3

• G 2.4 Specialized navigators in action, including training/deployment model 4 (SW ?, GL 4) Q2-Q3



POW 2017 – GEOMETRY RELEASE V00.04 (DEC’17)

Milestone + features Estimated FTE 

month

Estimated 

work span 

interval

G 3. Interfaces to GeantV + miscellaneous 4.2 (AG 0.5, MN 0.5, 

PC 0.5, XXX 0.7)

Q1-Q2

• G 3.1 Migration of materials and usage on GPU 1 (MN 0.5, PC 0.5) Q1-Q2

• G 3.2 Implementation of regions *** 0.7 (XXX 0.7) Q1

• G 3.3 Splitting the use of finding next boundary and relocate method *** 0.5 (AG 0.5) Q1

G 4. ThreeJS visualization, event display (define objective) 10 (IG 10) Q1-Q4



POW 2017 – EM PHYSICS

Milestone + features Estimated FTE month Estimated 

work span 

interval

EM 1. Review of the new physics interface and integration of gamma models 2.5 (1.3 JA, 0.7 MB, 0.5 SY) Q1

• EM 1.1 Adapt to existing new physics interface 1.5 (JA, MB) Q1

• EM 1.2 Prototype vector physics interface 1 (JA, MB, SY, MN*, AR*) Q2 (April)

EM 2. Migration of gamma models to new materials 0.5 (0.25 JA, 0.25 SY) Q2

EM 3. New gamma physics models 14.4 Q1-Q3

• EM 3.1 Photoelectric (MB) 6 (MB 6) Q1-Q3

• EM 3.2 Pair production (FH) 6 (FH 6) Q1-Q3

• EM 3.3 Unit tests & first validation tests (MB, JA, MN, FH) 2.4 (1.4 MB, 0.2 FH, 0.6 JA, 0.2 MN ) Q1-Q3

EM 4.Adaptor for photon processes to Geant4 Process interface 1 (0.8 MB, 0.2 JA) Q2

EM 5. Finalize ionization & bremsstrahlung for e-/e+ (MN) 2 (2 MN) Q3

EM 6. MSC integration (MN,AG) *** 4 (2 MN, 2 AG) Q2

EM 7. Extension & validation of gamma models - part 1 + part 2 (all) 5 (1 JA, 3 MB, 1 SY) Q3-Q4



POW 2017 – PHYSICS
Milestone + features Estimated FTE month Estimated work 

span interval

H 1. Hadronic physics 12 (WP 8, XXX 4) Q1-Q4

• H 1.1 Glauber-Gribov hadronic cross sections (WP) 6 (WP 6) Q1-Q3

• H 1.2 Hadron elastic model, Part I (WP) 2 (WP 2) Q4

• H 1.3 Tabulated hadronic physics (AR, XXX 4) 4 (XXX 4) Q4

P 1. General 6 (MN 1.5 AR 1.5, XXX 3) Q1-Q4

• P 1.1 General physics interface + adaptation of foundation classes (MN,AR) 3 (MN 1.5, AR 1.5) Q1-Q4

• P 1.2 Model-level & application-level tests (needs UI) (TBD) 3 (XXX 3) Q1-Q4

P 2. Propagation in Field 3.5 (AG 1 JA 2.5) Q2-Q4

• P 2.1 Integration of field with tracking. Review the algorithm of propagation in 

field and cross boundaries *

2 (AG 1, JA 1) Q1-Q2

• P 2.2 First refinements & improvements (JA) 1.5 (JA 1.5) Q4



POW 2017 - FASTSIM
Milestone + features Estimated FTE 

month

Estimated work 

span interval

F1. Fast simulation hooks à la G4 demonstrated to work in the basket flow 3 (SV 2.5, AR 0.5) Q1-Q4

• F1.1 Move current fastsim hooks: to new physics framework (AR, SV?) ?

• F 1.2 Generalization of the current  example (simple smearing for tracker and calo) : user 

interface, smearing to the ML engine, sync with other core developments (i.e. changes in 

scheduler/transport model, I/O)  - SV

? Q1-Q3

• F 1.3 Tests/benchmarking/optimization (SV) ? Q4

F2. Definition of a ML based engine to do fast simulation  (focus on simulation stage at first) 

(standalone version) – SV, GK, SG

12? (SV 7, GK 2.5, 

SG 2.5)

Q1-Q4

• Scope definition R&D: ML training datasets (e.g. calo showers), evaluation of existing tools 

(TMVA, PCT), evaluation of Adversarial Networks on CLIC datasets (collaboration with CMS) 

? Q1

• Development of a Multi-Objective regression  tool: definition of primary targets/supporting 

targets/ correlations, tests 

? Q3

• Optimisation (feature extraction): Comparison to adversarial networks performance ? Q4



POW 2017 - OTHER
Milestone + features Estimated FTE 

month

Estimated work 

span interval

M 1. Group management 10 (FCA 10) Q1-Q4



POW 2018 - CORE
Milestone + features Estimated FTE 

month

Estimated work 

span interval

Full flow for MC truth (AG 3, WP 3, XXX ) 6 (?) Q1-Q2

• Examples for most common use cases – extracting MC truth info + I/O 1 Q3

• Examples for MC truth services used for navigating in particle histories 1 Q3

Concurrency lock free utilities exposed as independent library (AG 1) 1 Q3

Error handling at framework level (track/event/resource) (AG 2) 2 Q3

• Integration with GeantV version 3 2 (?) Q2

• Demonstrator for the full flow including physics 4 (?) Q3-Q4



POW 2018 - CORE
Milestone + features Estimated FTE 

month

Estimated work 

span interval

Optimization based on integration with experiment frameworks (XXX 4) 4 Q2-Q4

• Integration of full simulation flow with (toy) exp. framework interfaces 2 Q2

• Adjusting GeantV and/or user application for efficient concurrent processing 2 Q3-Q4

Demonstrator of work balancing on HPC clusters (OS?,AG, XXX 6) 6(?) Q2-Q3

• Deployment on the cluster: topology discovery and dynamic distribution of roles: 

servers/workers/mergers

2 Q2

• Tuning configuration of nodes based on ML to optimize throughput 4 Q2-Q3

Library restructuring and deployment (FCA, JA, PC, AG, …, XXX 2) 2 Q4 (?)

• Package modularity, discuss deployment with HSF 1 (?) Q4

• Finalize library restructuring and packaging 1 Q4



POW 2018 – GEOMETRY RELEASE V1.0 (DEC’18)
Milestone + features Estimated FTE 

month

Estimated work 

span interval

Shapes 14 Q1-Q4

• Complete implementation of missing shapes from the standard set: Elliptical Cone, Elliptical 

Tube, Twisted shapes (?) (MG, RS)

0.6 x 12 months Q1-Q4

• Debugging/fixes, benchmarks, robustness tests (MG,RS, GL, GC, ET) 0.4 x 12 months Q1-Q4

Navigation 2.6 Q1-Q4

• Robustness tests on Geant4/TGeo navigator adapters (SW, AG, JA, GC) 0.4 x 12 months Q1-Q4

I/O 9 Q1-Q3

• GDML reader/writer (tech. student?) 1 x 9 months Q1-Q3

Documentation 0.4 Q4

• Guides (all) 0.2 x 2 months Q4



POW 2018 – PHYSICS

Milestone + features Estimated FTE 

month

Estimated work 

span interval

EM physics 16 Q1-Q4

• Positron annihilation (MN) 2 Q4

• Energy loss fluctuation (MN) 6 Q1-Q2

• Vectorization of EM models (TBD, extra person?) 8 Q1-Q4

Hadronic physics 12 Q1-Q4

• Hadron elastic model, Part II (WP) 4 Q1-Q2

• QGS model, Part I (AR) 4 Q1-Q4

General 6 Q1-Q4

• General physics interface (MN & AR) 3 Q1-Q4

• Model-level & application-level tests (needs UI) (all) 3 Q1-Q4



POW 2018 - FASTSIM
Milestone + features Estimated FTE 

month

Estimated work 

span interval

ML standalone tool performance on different detectors (SV+SG+?) ? Q1

Integration in GeantV fastsim framework (SV, AG) ? Q2-Q4

• Integration of trained network  and performance Q2

• Integration of the training step  Q3

Integration with user frameworks (SV, AR?) ? Q4


