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GitLab/Hub 
Topics



GitLab Status

● Approaching 4000 MRs in 
total, ~450 since 11.1, plus 
those for patches to 11.1/0

● CERN GitLab updated to 16.0
● Some ongoing GitLab <=> 

Jenkins communication issues 
to resolve with CERN IT.

● Ongoing work to streamline 
infrastructure and provide 
Tech Note
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GitLab TODO Items: Help Required

● GitLab/CI maintenance, enhancement, documentation is low on FTE
○ It’s not particularly glamorous, but critical to maintaining an efficient 

development cycle!
● Priority tasks:

○ Implement Nightly builds for patch branches to simplify/unify with “main”. 
Make patches branch in “always ready to validate” state, so patches can be 
more frequently/easily released

○ Only launch CI builds when tested code changes
○ Test install+use of install in Nightlies

● One longer term item is to review GitLab CI/Runners to replace Jenkins
● Also always in need of Shifters to monitor and process Merge Requests!
● If you can contribute to long term support, or the above tasks, then please 

contact Software Management!
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Merge Request Process 
Documentation

A living document, so Issues/MRs 
to improve it are very welcome
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https://gitlab.cern.ch/geant4/geant4-dev/-/blob/master/CONTRIBUTING.rst


Reminder on MR 
Reviews 

When assigned as reviewer, please 
take the time to check the changes, 
suggesting update and approving 
when finished! 6



Clarification: Rebasing for in-progress Merge Requests
● Have had reports in some MRs about problems rebasing Topic Branches

○ We’re here to help with this so please don’t hesitate to ask but do let us know 
what errors/messages/problems you’re seeing!

○ The main CONTRIBUTING.rst file also has information and links to good 
tutorials on the topic, let us know if this isn’t clear or needs more info

● What you should not do except in extrema is close the Merge Request and 
open a new one!
○ Existing comments/reviews/commit histories are lost
○ Builds/CI are duplicated and waste resource

● You also do not have to rebase the MR after it is submitted unless it conflicts 
with the current master or other in-progress MRs
○ Rebasing does lose some review/comment info so you only want to do this in 

this exceptional circumstance
○ As with many git-related items, there is no single solution/process that 

accounts for every use case
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● Mirror of public release repo
○ https://github.com/geant4/geant4  

● GitHub more visible and do 
get occasional contributions 
from users as Pull Requests

● Integrating these whilst 
keeping attribution is 
straightforward, and process 
has initial documentation in 
CONTRIBUTING.rst
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GitHub Contributions

https://github.com/geant4/geant4


GitLab Tutorial?

● Long term request to have a 
tutorial/seminar on GitLab
○ See Lorenzo’s presentation later in 

relation to this

● To help develop this, need 
your input on what you want 
covered, e.g.
○ Just a “How to Merge Requests”?

○ More technical info, e.g. how 
Nightlies/Testing etc work?

● Would aim to hold this in 
Jan/Feb 2024, but need the 
info above to prepare topics 
appropriately for your needs!
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Build/Test/Package 
Topics



Coverity Analysis
Good progress on addressing 
issues, but please keep this up as 
still 113 outstanding! 11



Important that reports are 
responded to in a timely manner, 
even if only to say “on backlog” 12

Bugzilla Reports



● Draft/grab bag document on 
Geant4 development
○ Guidelines on C++ Use

○ Coding style/clang-format

○ Use of clang-tidy, sanitizers

○ How to organise code and integrate in 
Geant4 libraries (technical details 
underlying Issue 122)

● Is there interest in a 
tutorial/seminar on these?
○ If so, what would you want covered?

● How best to organise/house 
material? GitLab? Wiki? Web?
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Coding Guidelines

https://gitlab.cern.ch/geant4/geant4-dev/-/blob/master/CODING_GUIDELINES.rst


Issue 80: Official packages, CPack, DEB, RPM

● Official packages (also discussed in Issue #80)
○ Available in Arch Linux, Conda, Gentoo Linux, Mac Ports, NixOS, and Spack

● CMake build system can build binaries using CPack
○ Just run cpack -G TYPE, where TYPE is one of TGZ, DEB, RPM, etc
○ Needs appropriate config for dependencies to be added automatically

● Used RPM Packaging Guide to create starting point for official distribution
○ Created SPEC file with geant4, geant4-{data,devel,examples} packages
○ Published experimental RPM repo for CS8 built from the SPEC file at 

http://lcgpackages.web.cern.ch/lcgpackages/test/geant4
○ Post in the Geant4 Forum to let users try out the experimental packages
○ RPM packages can be used for building container images with Geant4

● Merge Request with rpm spec file and Dockerfiles in progress
● Will need volunteers and effort to maintain and evolve

○ Community effort as well, but good to have official packages for common platforms
○ See also topic in Parallel 2A on importance of this for Tutorials/Training

14 Credit: Guilherme Amadio

https://gitlab.cern.ch/geant4/geant4-dev/-/issues/80
https://gitlab.cern.ch/geant4/geant4-dev/-/issues/80
https://aur.archlinux.org/packages/geant4
https://anaconda.org/conda-forge/geant4
https://packages.gentoo.org/packages/sci-physics/geant
https://ports.macports.org/port/geant4/details/
https://github.com/NixOS/nixpkgs/tree/nixos-unstable/pkgs/development/libraries/physics/geant4
https://github.com/spack/spack/blob/develop/var/spack/repos/builtin/packages/geant4/package.py
https://rpm-packaging-guide.github.io/
https://cern.ch/amadio/geant4/geant4.spec
http://lcgpackages.web.cern.ch/lcgpackages/test/geant4
https://geant4-forum.web.cern.ch/t/experimental-binary-packages-for-centos-stream-8/7907
https://gitlab.cern.ch/geant4/geant4-dev/-/merge_requests/3773
https://indico.cern.ch/event/1307331/contributions/5563722/


● Original work by A. Dotti and W. Takase (similar efforts by J. Madsen)
● x86 and ARM images for Geant4 from C. Mancini:

○ https://hub.docker.com/r/carlomt/geant4 (Images)
○ https://github.com/carlomt/docker-geant4 (Sources)

● Data separate to keep image size small, mounted into container at runtime
● Example of building an image for a user application on top of this:

○ https://github.com/carlomt/docker-dicom-g4example
● How best to use/continue this line of packaging?

○ Could be useful for training (see Parallel 2A), testing/profiling
○ RPM/Deb/etc better as “official” binaries, allowing easier user 

customization of their Docker images
● What about the Geant4 Virtual Machine?
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Issue 80: Geant4 Docker Images

Credit: Carlo Mancini

https://hub.docker.com/r/carlomt/geant4
https://github.com/carlomt/docker-geant4
https://github.com/carlomt/docker-dicom-g4example
https://indico.cern.ch/event/1307331/contributions/5563722/
https://extra.lp2ib.in2p3.fr/G4/
https://gitlab.cern.ch/geant4/geant4-dev/-/issues/80


Issue 122: Improving structure of Geant4 libraries

● Long term effort to improve number/content of Geant4 libraries to:
○ Increase coherence by grouping, e.g. “libG4kernel.so” rather than 

“libG4{global, event, …}”
○ Increase modularity, decrease variance, by splitting, e.g. 

■ “libG4EMproc.so”, “libG4Hadproc.so” rather than “libG4processes.so”
■ “libG4gdml.so” rather than “libG4persistency.so” may/not have GDML

● Category/location of source code will also be reviewed after librarie
○ E.g. p/ABCs in “kernel”, concrete in “implementation”

● First pass review of structure and work items now in Issue 122
○ Open to all for discussion and input, and help needed from Working Group 

Coordinators on understanding some of the couplings found
● Further working session(s) this week on this for more technical discussion 

on these items (likely Parallel 4B/5B)

16

https://gitlab.cern.ch/geant4/geant4-dev/-/issues/122


● Move per-category test/ directories 
from source/ to tests/
○ Clearer separation of source and test code

○ Identify obsolete/redundant tests, or those 
suitable for use in CI vs validation

○ Identify potential for use of unit testing using, 
e.g. Google Test

● Final arbiter of “correctness” the 
integration and validation tests, but 
unit tests provide an extra layer of 
defence or to add regression checks.

● See also Collaboration Evolution 
recommendations in Plenary 3
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Issue 137: Improve Test 
Code Organization

- source/
  - .. move testing code from here to ..
- tests/
  - tools/ 
    - .. as is 
  - integration/
    - test00/
    - .. all current `testXY`
  - examples/
    - CMakeLists.txt
    - .. current `tests/ctests/CMakeLists.txt`
  - source/
    - global/
      - management/
        - .. source/global/management/test files
        - .. or under "integration" if appropriate

https://indico.cern.ch/event/1307331/sessions/502115/#20230925
https://gitlab.cern.ch/geant4/geant4-dev/-/issues/137


18

Towards Geant4 12.0
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What, already?!

● Might be several cycles away, but as a Major Release provides the 
opportunity for significant enhancements, we should be thinking about 
what these could be, and recording what and how to implement, now
○ Clarify and prioritize work items given <1yr timescale for integration
○ Identify subtasks/preparation that can be done in Minor Releases
○ Clear deprecation warnings in preceding Minor Release(s)
○ Identify tasks that are lacking FTE or expertise, “Help Needed”

● Though Major Release point always decided in concert with stakeholders, 
number/scope of items is a useful metric for when Major Release may be 
beneficial for everyone (reduce technical debt, enhance capabilities).

● Want here to highlight related topics in this weeks Plenaries/Parallels
○ What tools to use to help us record/plan?
○ Development and R&D as sources of Major Release work items.



Use GitLab Issue Board?
Tasks/SubTasks as Issues with Milestone, 
linked to MRs when implemented to. GitLab 
⇔ JIRA is also a possibility. Related to topics 
in Parallel 4A on internal tools. 20

Can/should also use an 
Issues Board to record our 
workplan items each year!

Might also be used to 
record User Requirements 
instead of JIRA

https://indico.cern.ch/event/1307331/sessions/502123/#20230927


Technical Ideas 1: General/Modernization
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● Issue 152: Improve usage of integral types for counters/”is optional”
○ Good example of task that can be done through Minor Releases 

(implementation) with preparation for Major (user interfaces)
○ Good example of modernization, e.g. “G4int -> std::optional<size_t>”

● Issue 65: Review use of Thread-Local Singletons
○ Connected to thread id, so not easy to move tasks between threads
○ See Plenary 5: Sub-Event Parallelism, Initialization in Parallel

● Issue 140: Review use of global state/singletons/cleanup
○ Reduce unexpected/unobvious behaviour
○ Reduce coupling
○ R&D on GPU use may be great source of feedback/info applicable to pure 

CPU mode as well, so please see results from this work in Parallel 6B
○ Also related to above topics in Plenary 5

https://gitlab.cern.ch/geant4/geant4-dev/-/issues/152
https://gitlab.cern.ch/geant4/geant4-dev/-/issues/65
https://indico.cern.ch/event/1307331/contributions/5558287/
https://indico.cern.ch/event/1307331/contributions/5558293/
https://gitlab.cern.ch/geant4/geant4-dev/-/issues/140
https://indico.cern.ch/event/1307331/sessions/502131/#20230928


Technical Ideas: Workflows and Data Structures 

● GPU-targeted projects like AdePT/Celeritas/Orange have explored various workflows and 
data structures for CPU-GPU co-working, especially efficient memory layout/access
○ These may also be of benefit to pure CPU code (as in G4HepEM), so worth exploring
○ Similarly, track-based workflows on GPU ⇔ sub-event parallelism on CPU?

● Toolkit uses raw pointers (new/delete) extensively, canonical use case being inheritance 
(ptr-to-base), some others - all valid, but…
○ Sometimes just copy-pasted without a valid design reason
○ Ownership of new-d resource not always obvious, even confusing, especially when 

passing raw pointers around
○ Awkwardness in code with collections of raw pointers (const-ness/de-refing)
○ Start thinking about how we can simplify this using standard tools like unique_ptr and 

other structures/libraries (e.g. GuidelineSupportLibrary or ranges (range-v3/C++20)
○ AdePT/Celeritas/ORANGE projects, though targeted at GPU, may also provide some 

useful insight/ideas/codes for pure Geant4/CPU.
● Please see presentations across Plenary 5, Parallel 2B and Parallel 6B!
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https://github.com/microsoft/GSL
https://github.com/ericniebler/range-v3
https://en.cppreference.com/w/cpp/ranges
https://indico.cern.ch/event/1307331/sessions/502118/#20230926
https://indico.cern.ch/event/1307331/sessions/502117/#20230926
https://indico.cern.ch/event/1307331/sessions/502131/#20230928
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Questions, 
Discussion

• GitLab/Git tutorial on Merge Request/Review 
process?

• Let me know what content you want to see in 
this, e.g. walkthrough ⇔ technical details

• Remember to use Reviews, Coverity and Bugzilla!
• Important for effective development and 

avoiding technical debt
• Several development topics on build, packaging 

underway,  Parallel 4B, 2A
• We should start thinking/sketching out key topics 

for the next major release and how to record/track 
them - many ideas on these in sessions this week


