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Overview

● Full chain = simulation + reconstruction
● Useful for validation, testing

○ The integration test for tracking
○ Used in ACTS CI to catch regressions early

● Plug and play for different geometries and algorithms

Geometry

Event gen Event sim Digitization Seeding Tracks

Material

Vertexing

Field …
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Which full chain?

● ODD full chain (Examples/Scripts/Python/full_chain_odd.py)

● ITk full chain (Examples/Scripts/Python/full_chain_itk.py)

● physmon full chain (CI/physmon/physmon.py)

● ODD CI full chain (ci/full_chain_odd.py)

● Workshop full chain (full_chain/full_chain_odd.py)
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https://github.com/acts-project/acts/blob/main/Examples/Scripts/Python/full_chain_odd.py
https://github.com/acts-project/acts/blob/main/Examples/Scripts/Python/full_chain_itk.py
https://github.com/acts-project/acts/blob/main/CI/physmon/physmon.py
https://gitlab.cern.ch/acts/OpenDataDetector/-/blob/main/ci/full_chain_odd.py
https://github.com/andiwand/acts-workshop-2022/blob/main/full_chain/full_chain_odd.py


ACTS Workshop 2022 Andreas Stefl

Setup

● I had hoped for using the CI docker images but didn’t work because of 
authentication problems

● Instead I rely on my local setup which will not be very reproducible to install
● My setup

○ Ubuntu 22.04.01
○ Root 6.20.06
○ DD4hep 1.21
○ ACTS master 48a155c

● Alternative from Paul: ACTS on lxplus (CentOS 7)
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https://codimd.web.cern.ch/A108z_6tRiWJaIa5yAabdg
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Python examples

● Are on top of the Python bindings, Example framework, Core
● Small Python library with helper functions (Examples/Python/python/acts/examples/)

○ Since recently ACTS will install some Python modules (CMakeLists.txt)

● simulation.py and reconstruction.py
○ Capture different steps/algorithms of the chain
○ Patter: addSomething(sequencer, …)

Python helpers

Examples

Core
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https://github.com/acts-project/acts/tree/main/Examples/Python/python/acts/examples
https://github.com/acts-project/acts/blob/main/Examples/Python/CMakeLists.txt
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Python helpers
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OpenDataDetector

● Constructed via DD4hep
● Can be found on Gitlab
● Design

○ Full silicon
○ 4 pixel layers + 7 endcaps
○ 4 short strip layers + 6 endcaps
○ 2 long strip layers + 6 endcaps
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https://gitlab.cern.ch/acts/OpenDataDetector
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Full chain
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Initialisation

● Units alias
● Geometry paths
● Output directory
● Geometry config
● Algorithm config
● Geometry construction
● Magnetic field
● Random numbers
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Sequencer

● Stears the event processing
● Events can be processed in parallel because they are independent
● Algorithms, Reader, Writer are added to the Sequencer
● Sequencer calls Reader, Algorithms, Writer in order for each event
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Event generation

● Particle gun (alternative: Pythia8)
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Fatras and digitization

● Fast track simulation (alternative: Geant4)
● Hit smearing (alternative: geometric pixel activation)
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Seeding

● For more details about the seeding: Monday session
● (alternative: truth tracking)
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https://indico.cern.ch/event/1184037/timetable/?view=standard#day-2022-09-26
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Track finding

● For more details about the track finding/fitting: Monday session
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https://indico.cern.ch/event/1184037/timetable/?view=standard#day-2022-09-26
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Vertexing

● For more details about the vertexing: Monday session
● (alternative: AMVF)
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https://indico.cern.ch/event/1184037/timetable/?view=standard#day-2022-09-26
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Resources

● https://github.com/andiwand/acts-workshop-2022
● https://acts.readthedocs.io/
● https://github.com/acts-project/acts
● https://indico.cern.ch/event/1184037
● https://codimd.web.cern.ch/A108z_6tRiWJaIa5yAabdg
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https://github.com/andiwand/acts-workshop-2022
https://acts.readthedocs.io/
https://github.com/acts-project/acts
https://indico.cern.ch/event/1184037
https://codimd.web.cern.ch/A108z_6tRiWJaIa5yAabdg
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Backup
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Particle gun
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Fatras

19



ACTS Workshop 2022 Andreas Stefl

Vertexing
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