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Research work at LHCDb

As a researcher at LHCb, your work can span multiple domains:
« Physics
o Designing analyses
o Comparing data with theory
o Interpreting results
« Software
o Developing reconstruction or trigger algorithms
o Writing analysis frameworks and tools
o Working with large-scale distributed computing
« Hardware
o Detector design and upgrades
o Electronics and readout systems
o Performance monitoring and calibration

Most LHCb work today relies heavily on software tools,
even when you're doing physics or hardware
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Software is everywhere

 Physics analyses
o Running selections, fits, uncertainties, statistical combinations.
machine learning

« Detector and online trigger
o Real time analysis (RTA), High-level trigger (HLT) algorithms,
tracking and Particle Identification (PID) algorithms

 Simulation and processing
o Gauss, Brunel, Moore, EvtGen, Pythia
o Hardware simulation

- Data management and workflows
o Grid submission tools, DaVinci, Analysis Productions

5.7.2010 5:41:49
Run 74857 Event 859 bld 995

With so many interconnected software components, we need a
reliable way to collaborate, track changes, and share code
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https://iopscience.iop.org/article/10.1088/1742-6596/2438/1/012109
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Computational Research Pillars

1. Input data
« Local? Server? EOS?

2. User code
« Python/C++ scripts
« Software frameworks

3. Computing environment
« Operating system
« Database calls
+ Software version

4. Workflow =
» Bash script, snakemake, Reana <) Shakemake reana
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HEP Software Foundation

T
ﬁ_{_ﬁ

Aims to :

Facilitate coordination and common efforts in HEP software and computing
internationally

Share expertise on software development
Raise awareness of existing software and solutions
Offers training and seminar series

Support training and career development for software and computing
specialists (advocates for software funding and prioritisation)

Can sign up to mailing list(s): https://hepsoftwarefoundation.org/forums.html
Happy to hear any ideas /suggestions for HEP software topics

Can also get your own software affiliated to the HSE

/810°uonepunojaiemyosday//:sdny
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Motivation

 Reproducibility crisis in science [Nature Article]
HAVE YOU FAILED TO REPRODUCE
* Struggling tO Create and maintain reprOdUCible Most scientists éﬁeiﬁiﬁilfﬁgﬁzr.:pmduce results.
analyses undermines confidence in findings o Someone sise’s ¢ My own
- Particle physics analyses: D ———
. oo, [P IR
o Highly complex L e e
o Evolving software -
o Large datasets eoghecrine (NN 0
— Difficult to replicate results over time s PR R e
« Poor documentation, dependency on specific arvironment (EES— |
software versions and hardware setups TS
Other ‘
° 0 : 26 E 4:0 ' 66 A 8:0 106%

Barriers to analyses reproducibility?

— Use shared tools and environments
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git?

¢ ¢ ¢ ¢ ¢

In research (and software development), our work is
constantly changing

Improving selections, rerunning fit with a different model,
trying a new version of a software tool, ...

Developed by Linus Torvalds

Free and open-source

Distributed version control system

Keep history of changes made to a software project

Track changes and understand when /how things
changed (and usually why)

THISIS GIT. IT TRACKS COLLABORATIVE. LIORK
ON PROTECTS THROUGH A BEAUTIFUL
DISTRIBUTED GRAPH THEORY TREE. MODEL.

{ COOL. HOU DO LE.USE IT7

NO IDEA. JUST MEMORIZE. THESE SHELL
COMMANDS AND TYPE. THEN] To SINC UP
IF YOU GET ERRORS, SAVE. YOUR WORK
ELSEWHERE, DELETE THE PROJECT,
AND DOUNLOAD A FRESH COPY.

\

il

https://xkcd.com/1597/
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The argument for git in research

« Good science is reproducible
- Without tracking changes, we lose reproducibility

- Even small changes can alter a physics result. If we don'’t
record exactly what we changed, the meaning of the “"' ; : MONTHS AGO

result disappears YOU 6

 If you can’t reproduce your last result,
you don’t have a scientific result - just a few plots and
values

« You will forget what you did 3 months ago. Git
remembers for you

« Git turns analysis into science, not just scripting - like a
scientific logbook for code
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Version control system

[ J
« Start with a base version of the software project 0 glt

« Every change you decide to save becomes a recorded step
— commit (snapshot)

v1.0
v2.0

v2.1

* You can always go back to a previous version 22

« Shows what changed, when (, and why)

project-revised
project-final

project-final-for-real

 Allows for experimenting without breaking things

project
projectt
projectttttttt

3333333333323243243334a39a...
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Basic git workflow

Edit files

¢ git add <file> — stage changes that you want to save

¢ git commit -m “<comment>” — save staged changes

1 December 2025
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Let’s try it out!

https://hsf-training.github.io/analysis-essentials/git/02-
setup.html
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Git & version control - key takeaways

Gitinitial commit
(April 2005)

« @itis a distributed version

1 +
COntrOl SYStem 2 + GIT - the stupid content tracker
3 +
4 + "git" can mean anything, depending on your mood.
. 5 +
i TI"aCk Changes OVer tlme —> () + - random three-letter combination that is pronounceable, and not
. 7 + actually used by any common UNIX command. The fact that it is a
Commlts = SnapShOtS 8 + mispronounciation of "get" may or may not be relevant.
9 + - stupid. contemptible and despicable. simple. Take your pick from the
10 + dictionary of slang.
° Basic WOI'kﬂOW : Changes — add i: + - "global information trac':ker": you're'z in a good moot'd, and it actually
+ works for you. Angels sing, and a light suddenly fills the room.
RN Commit 13 + - "goddamn idiotic truckload of shxt": when it breaks
14 +
15 + This is a stupid (but extremely fast) directory content manager. It
. 16 + doesn't do a whole lot, but what it _does_ do is track directory
« Your worst enemy is you from 6 17+ contents efficiently.
18 +
mOIlthS agO. Always document 19 + There are two object abstractions: the "object database", and the
. 20 + "current directory cache".
and use git to track your software 2
22 + The Object Database (SHA1_FILE_DIRECTORY)
23  +
. 24  + The object database is literally just a content-addressable collection
* Commlt regUIarly and Clearly! 25 + of objects. All objects are named by their content, which is
26 + approximated by the SHA1 hash of the object itself. Objects may refer
27 + to other objects (by referencing their SHA1 hash), and so you can build
28 +up a hierarchy of objects.

)
)

1 December 2025 Ahmed Abdelmotteleb | Git & Gitlab Analysis Template 15


https://github.com/git/git/commit/e83c5163316f89bfbde7d9ab23ca2e25604af290?

G .t l b
1 December 2025 Ahmed Abdelmotteleb | Git & Gitlab Analysis Template /



What if [ want to bring friends?

Git is great locally, but Particle Physics is a collaborative field

@it already gives us reproducible projects o GitHub

« What's missing?
* A central hub for collaboration and storage

* Online repositories let you backup your work and share it
with collaborators
o Don'’t risk having your entire PhD project trapped on a 5-
year-old laptop

& GitLab

- Examples of such platforms: GitHub or Gitlab

CERN hosts an instance of Gitlab: gitlab.cern.ch
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Git repository

A repository (repo) is a storage space for your project
o Contains files, folders, and the full history of changes
o Can be local (on your computer) or remote (e.g. Gitlab)

Commits form snapshots of your project over time

Branches are copies of your project to try new ideas
o Master (main) branch: stable version of your project ~ Master
o Create new branches to experiment, test, and improve

Issues: track tasks, bugs, or improvements
o Useful for large projects
o Can assign issue to a developer to “take care of it”

Your Work

1 December 2025 Ahmed Abdelmotteleb | Git & Gitlab Analysis Template
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Merge (pull) request

|

GODE REVIE' ‘

- Merge (pull) requests: propose changes from a branch to the w “ P'
master branch

 Allows review and discussion before merging
- Helps keep the master branch stable

« Catch bugs by applying tests

« Can mark as “Draft” if not ready

« Can close MR if not useful to merge to master anymore
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Merge requests elements

v

Assignees: developers responsible for implementing or finalising
the MR

Reviewers: developers responsible for reviewing the proposed
changes:
» Verify that the code works as intended
« Ensure it doesn’t break the main project (master branch)
« Suggest improvements (efficiency, readability, management,
style, etc.)

Labels are useful if you have multiple work fields in a project.
« Can be used to filter and track related MRs easily
« Add them in your project
* https://gitlab.cern.ch/lhcb/Moore/-/labels

Prioritized labels 7

Drag to reorder prioritized labels and change their relative priority.

critical

() LHCb / Moore

@ LHCb / Moore

@ LHCb / Moore

RTA WP3
&e LHCb

RTA
&e LHCb

isolation

Q@ LHCb / Moore

data-selections

@ LHCb / Moore

MRs managed by RTA shifters
and maintainers

HLT2 lines etc. used for
selections in 2024 data
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Gitlab CI tests V

« Continuous Integration (CI): Automated process that
runs tests on your code whenever you add changes or
open a Merge Request

« Why it matters?
o Detects bugs or errors early
o Ensures new changes don't break the main project
o Validates code quality and style automatically

« How it works
o GitLab uses a .gitlab-ci.yml file to define pipelines

o Pipelines consist of jobs (e.g., build, test, deploy)
o Jobs run in stages sequentially or in parallel
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Gitlab CI pipeline S

format build test regression
® format = ® build = @ eos_access_python o ® regression-primes c
® primes o

WRITING.FOR Gl PIPELINE TO FINISH...

https://gitlab.cern.ch/lhcb/Allen/-/pipelines/13465568

‘\

"

S0l GANIMEHGE MY‘I'II
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Merging and merge conflicts

git can merge different versions of the
same file from different branches

If changes do not contflict, git

automatically combines them into one
file

If changes overwrite each other, a “merge
conflict” occurs

Conlflicts must be resolved manually
before completing the merge
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The argument for Gitlab Y

- (@itlab is not just a “storage facility”, it's a collaboration hub
« Share your project and work together safely
- Review changes before merging them into the master branch

« Stay organised by tracking tasks, bugs, and improvements

- Automate testing to catch errors and ensure reproducibility

« Every change is logged and fully reviewable
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Interlude -

LHCb Gitlab
Analysis Template
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Reproducibility for LHCb analyses

- Git solves versioning of a project «

« Gitlab provides a central hub, preserves projects, and makes collaboration easy «
« CERN preserves its data with long-term accessibility in mind «

«  We write papers to document our analysis steps

What about software /computing environments? )
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Computing Environment Issues

1. Platform Differences:
— Code may behave differently on macOS, Linux, and Windows

2. Software Version Dependencies
— Different versions of Python, SciPy, Pandas, and other libraries can
lead to inconsistencies in results

3. Environment Complexity:
— Multiple tools and versions make reproducibility harder

Proposed solution:
- Containers (e.g. Docker or Singularity) to encapsulate environment, ensuring
consistency across machines

- Ib-conda: Leverage LHCDb’s conda-based environment to standardise the software
stack and ensure compatibility across analyses
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Ib-conda %

« Ib-conda is LHCDb'’s custom Conda environment for software and package
management

« Provides a pre-configured Python environment and access to LHCb-specific tools
« This includes a recent version of Python, ROOT, Snakemake, jupyterlab, matplotlib,

scikit-learn, tensorflow and many more: https://gitlab.cern.ch/lhcb-core/conda-
environments/-/blob/master/environments/defaultyaml(?ref type=heads

* https://gitlab.cern.ch/lhcb-core/lbcondawrappers/-/blob/master/README.md

- Environments can be activated using the Ib-conda command which works similarly to
lb-run:

1lb-conda default
python --version
root —--version
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Pre-commit

A framework for managing Git hooks

« Automatically runs checks before committing code

- Ensures consistent formatting, linting, and style checks

« Catches simple mistakes early (e.g., trailing whitespace, syntax errors)
 All developers use the same hooks, reducing code review friction

« Runs tools like black, flake8, or custom scripts automatically

code pre-commit :
» . commit
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Gitlab Analysis Repo Skeleton

s v

Heavily inspired by ew-analyses example

A Gitlab repo that one can use to get started on their analysis without
worrying about environment setup

Handles containers and sets up Ib-conda for one to use

Gives examples to how to use Python, C++, set up tests for your project on
Gitlab, and more

Pre-commit allows for automatic formatting /linting of code

All one need to do is create scripts (Python, C++, Bash, Snakemake, ... ) and
run them!

https://gitlab.cern.ch/lhcb-dpa/wp6-analysis-preservation-and-open-data/analysis-repo-
skeleton
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Analy31s Production Data (apd) package

A simplified interface to access files stored on EOS

« Download or stream files directly from EOS
« Works seamlessly with Python scripts and batch jobs

+ Integrated with Gitlab CI

* https://pypi.org/project/apd/
* https://lhcb-ap.docs.cern.ch/user_guide/accessing output.html

Finding PFNs

$ python

>>> import apd

>>> datasets = apd.get_analysis_data("sl", "rds_hadronic", polarity=["magdown", "magup"])
>>> paths = datasets(eventtype=13563002, datatype=2012, sign="rs")

>>> paths

[ 'root://eoslhcb.cern.ch//eos/lhcb/grid/prod/lhcb/MC/2812/BSDSTAUNU.ROOT/@©173831/0000,/00173631_00000
>>> rdf = ROOT.RDataFrame("SighalTuple/DecayTree", paths)

4 >
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Registering repo on Analysis Productions % V

GitLab repositories

It is possible to register CERN GitLab repositories with Analysis Productions to allow EOS access using tokens generated by the apd library. A few things of note:

1. It's only possible to register (a) group EOS locations and (b) LHCb grid storage accessible by you.
2. Access is only possible via the XRootD protocol using the EOS tokens generated by the apd library. See more here.

Project ) ) ) ) )
# 5 Project Name Accessible locations Expiry Revocation

(read only) /eos/1lhcb/grid/prod/lhcb/

no
200 201734 lhcb-bandg/Bc2Bsstpi (read only) exbi _
/eos/lhcb/wg/BandQ/Bc2Bsstpi/ e
lhcb-dpa/wp6-analysis-preservation-and- no
202 295234 e . 2 (read only) /eos/1lhcb/grid/prod/lhcb/ . _
open-data expiry
no
258 223772 ahabdelm/starterkit test (read only) /eos/1lhcb/grid/prod/lhcb/ iy _

Register a new repository

Project ID* GitLab Project Path *

# 223 https://gitlab.cern.ch/
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run script

Allows you to run scripts with Ib-conda
« Handles all environment concerns

for you

export BUILD_DIR-"${PROJECT_DIR}/build"
export PYTHONPATH-"${PROJECT_DIR}/python"

export PROJECT_DIR-$(dirname "$(realpath $B8)")

export LBCONDA_DEFAULT_ENV_VERSION="default/2025-07-31"

Cmake, build, and clean for C++ code e

Format files using pre-commit hooks

usage-"Usage: ./run [options] commands...

[-- suboptions]

Options:
-h|--help: Print this message and exit.
. -m|--cmake: Run CMake configuration step.
Advanced. -b|--build: Build the project using Ninja or Make.
. . -c|--clean: Clean the build directory.
O RegISter kernels lf YOU Want tO Use -f|--format: Format C++ and Python files using pre-commit hooks.
-pl--python-path: Print the 1b-conda Python interpreter path for VS Code.
JUthel" nOtebOOk OIl YOUI' IDE -k|--register-kernel: Register the Python kernel for Jupyter.

o Print Ib-conda Python interpreter

for your IDE

./run —--help

--: Pass suboptions to the command (e.qg.

-j to --build or -D flags to

--cmake)

1 December 2025
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Things to note %I_‘?] s 2

« Operating System Docker images (containers) will remain as long as the data
exists -- no risk of disappearance

+ Ib-conda default can be set up with a specific version date (current default is
from 2025-07-31) to ensure it is fixed /constant

- Canrequest a custom Ib-conda environment if needed from here; e.g. ew-
analyses now can source “Ib-conda QEE /ew-analyses”

- Everything is well-documented, and code is thoroughly commented to be
beginner friendly
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. . v D +[§ﬂ
Prerequisites: .

« Make sure to put your public ssh key in your GitLab personal settings © setstatus
* cat ~/.ssh/id rsa.pub @ Edit profile
 If you don’t have a ssh key, you can create one using the following 0% Preferences
command: O sign out
» ssh-keygen -t rsa -b 4096 -C your.emaill@cern.ch %o Groups
» Do this for every machine (Ixplus and your own separately) you want O Issues ’
to use for GitLab I3 Merge requests
* ssh git@gitlab.cern.ch -T -p 7999 % To-Do List %

{ Milestones

SSH Keys

SSH keys allow you to establish a secure connection between your computer and GitLab. SSH fingerprints verify that the client is connecting to the correct host. Check the current instance
configuration.

Your SSH keys 2 2 Add new key

Title Key Usage type Created Last used Expires Actions

CERN Ixplus L 3d:8a:76:50:9d:01:4b:27:e7:27:7a:60:ee:35:69:75 Authentication & 9 months 2 weeks 2034-02- | Revoke | ﬂ
Signing ago ago 01

Desktop Access £ fa:01:3b:77:41:91:84:60:9b:d1:40:a7:66:64:83:b4 Authentication & 29 Oct 2020 1day ago Never | Revoke | W]

Warwick Signing
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Create your own
Gitlab repo!

https://gitlab.cern.ch/lhcb-dpa/wp6-analysis-
preservation-and-open-data/analysis-repo-skeleton

https://gitlab.cern.ch/dashboard/projects
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Alternative to creating new project from template

1. Create a new project on Gitlab

Make sure to uncheck the “Initialize repository with a README” option.

Create blank project

Create a blank project to store your files, plan your work, and collaborate on code, among other things.

Project name

Ahmed Project ]

Must start with a lowercase or uppercase letter, digit, emoji, or underscore. Can also contain dots, pluses, dashes, or spaces.

Project URL Project slug

https://gitlab.cern.ch/ = ahabdelm v / ahmed-project

Visibility Level (?)
© & Private
Project access must be granted explicitly to each user. If this project is part of a group, access is granted to members of the group.
) @ Internal
The project can be accessed by any logged in user except external users.
) @ Public

The project can be accessed without any authentication.

Project Configuration

@ Initialize repository with a README
Allows you to immediately clone this project's repository. Skip this if you plan to push up an existing repository.

[ ] Enable Static Application Security Testing (SAST)
Analyze your source code for known security vulnerabilities. Learn more.

[} Enable Secret Detection
Scan your code for secrets and credentials to prevent unauthorized access. Learn more.
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Alternative to creating new project from template

2. Clone the template shallowly and enter the folder:
git clone ssh://git@gitlab.cern.ch:7999/1hcb-dpa/wp6-analysis-
preservation-and-open-data/analysis-repo-skeleton.git

<NEW_ PROJECT NAME>

cd <NEW PROJECT NAME>
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Alternative to creating new project from template

3. Remove old git history, reinitialise, and add the new remote:
rm -rf .glit && git init
glit remote add origin

ssh://git@gitlab.cern.ch:7999/<YOUR USERNAME>/<NEW PROJECT NAME>
.git
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Alternative to creating new project from template

4. Commit and push all files to master

git add .

git commit -m "Initial commit from template"

git push origin master
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run script

s v

Accessing scripts

Python

Python scripts are located in the python directory. For example, to run prime.py, use:

./run python/prime.py

Note: This works because we include the shebang (e.g. #!/usr/bin/env python3 ) at the top of the script. The shebang tells the
system which interpreter to use. Without the shebang, If the shebang is missing, you must explicitly specify the Python
interpreter:

./run python3 python/prime.py

C++

C++ executables are located in the build directory. To run prime.cpp , execute:

./run --cmake
./run --build

./run build/prime --1limit 20

e Run ./run --cmake if this is your first time setting up the environment.
e Run ./run --build if you have made any changes to the source code.
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Gitlab CI setup

default:
image: gitlab-registry.cern.ch/lhcb-docker/os-base/alma9-devel:latest
tags:
- cvmfs
id_tokens:
LBAP_CI_JOB_JWT:
aud: https://lbap.app.cern.ch

before_script:
- source /cvmfs/lhcb.cern.ch/1ib/LbEnv
- eval "$(apd-login)"
- git config --global color.ui always

stages:
- format
- build
- test
- regression
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Gitlab CI setup

format:
stage: format
script:
- pre-commit validate-config
- pre-commit run --all-files

build:
stage: build

script:
- ./run --cmake
- ./run --build
artifacts:
paths:
- build/*
expire_in: 2 hours

eos_access_python:
stage: test
script:
- ./run python/read_files.py
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Gitlab CI setup

primes:

stage: test
script:

- ./run python/prime.py --limit 50 --test
artifacts:

paths:

- CI-test/primes50.csv
expire_in: 2 hours

regression-primes:
stage: regression
script:
- ./regression references/primes50.csv CI-test/primes50.csv
needs:
- primes
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New git commands

¢ git branch — list branches and show which one you're on

¢ git switch <branch> — switch to an existing branch
¢ git switch -c <branch name> — create a new branch and switch to it

¢ git push [origin <branch name>] — push commits/changes to online
branch

¢ git pull [origin <branch name>] — pull commits/changes from online
branch

¢ git revert -m 1 <commit hash> — create a new commit that undoes a
merge commit by treating parent #1 (usually the branch you merged into, e.g.
master) as the mainline

¢ git clone <repo URL> — download a full copy of a remote repository
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Merge (pull) request tlowchart

B Create feature Do ehange and
[ e L ’ branch commit ]

Push branch }4 Yes Issue solved ?

to remote

Create pull Motify team about PR
request and wait for review

|

Merge PR and
delete branch

Mo
Commit changes
and push
-

(R LAMBDATEST

/S1Senbal-1ind/301q/W0971Sa1epquIBT MMM //:sdny
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Merge requests tips

- Mark MR as draft when it is not ready for merge or still requires development
« Add a clear and informative description. Include as much context as possible:
o Motivation and purpose, summary of changes, results or tests, follow-ups, checklists,
etc.
* Your MR shouldn’t do too many things at once. Aim for “one purpose per MR”
« Commit regularly with meaningful commit messages
* Prioritise readable code and proper documentation to make reviews smoother
- Be patient. Reviews usually take time. Reviewers usually balance multiple tasks /reviews

« Feedback # criticism: requested changes aim to improve the project, not judge you

« If you disagree with a reviewer, explain your reasoning and ask questions
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Basic GitLab workflow

Create

/ branch ~

-~
merge
Merge Stage
request changes

Pull updates
from others
S~ Push to /
Gitlab

Commit
changes
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Gitlab key takeaways

 Issue:
Track tasks, bugs, or feature requests; assign people,

labels, and milestones mm}

« Merge (Pull) Request (MR /PR):
Propose code changes, get reviews, and collaborate
before merging into master branch

(I tests:
Automatically build, test, and validate your code on
every push or MR
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Analysis Template key takeaways

Easy way to get started on your analysis without worrying about env setup.
 lb-conda:
Use conda environments. Request your own if needed:
https://gitlab.cern.ch/lhcb-core/conda-environments

o

-SISAjeue-gdm/edp-qoy)/youiadgenig//;sdny

pre-commit:
Automatically format your files and do minor checks before commits

apd:
Get easy access and read files from EOS

run script:
All you need to do is create your scripts (Python, C++, Bash, Snakemake, ...)
and run them

Documentation and examples:
Python, C++, Jupyter, CI tests, etc.

U019]19vS-0dal-SISAjeue/elep-uado-pue-uoneaiasaid
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Advanced Gitlab
features
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Protected branches

« Prevent accidental changes to important branches (e.g., master or finalised analysis

branch)

 Also, importantly, branch cannot be deleted by mistake

« Only certain people (with assigned roles) can push or merge to said branch directly

« Ensures code in critical branches is reviewed and tested

s LHCb-QEE / EW / % ew-analyses / Protected Branches

Search settings

publication/* .
Matching Branches

Branch
publication/W-xsec-13TeV
publication/W-xsec-dpt-5TeV
publication/mW-2016
publication/mW-2816-recast
publication/mz-2016
publication/pseudomass-run2

publication/weakmixing-run2

Last commit

dacc?09c 3 days ago
la2427af 1 month ago
2083c122 2 months ago
£3933987 2 months ago
7fa6f1d2 3 months ago
2aab56d33 2 months ago

1125bd69 7 months ago

https://gitlab.cern.ch/lhcb/Allen/-/branches/

varlé-patches [ protected
dcffb4la - Merge branch 'release-v4r16p8" into 'v4ri6-patches’ - 1 month ago

véré-patches [[y  protected
ddd4e7de - Merge branch 'release-v6r6p5’ into 'v6r6-patches' - 1 month ago

vé6r7-patches [fy protected
d2%906el11l - Merge branch 'release-v6r7p4' into 'vér7-patches' - 1 month ago

2024-patches [y protected
40138620 - Merge branch 'ref_bot_Detector821_Allen2181" into '2024-patches' - 1 month ago
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Tags

Label commits or releases for easier

tracking and reference (e.g.

unblinding commit, software v1.3,

etc.)

Mark specific points in the

project /repo history (snapshot)

Useful for deployments, versioning,

or rollbacks

Can trigger CI /CD pipelines on

specific tags

https://gitlab.cern.ch/LHCb-QEE/ew/ew-analyses/-/tags

https://gitlab.cern.ch/lhcb/Moore/-/tags

= W-xsec-dpt-5TeV-2017-unblinding © protected

099b2a21 - Merge branch 'ahabdelm-unblind' into 'master’ - 6 months ago

State of the software corresponding to the unblinding of the W mass
measurement using 5 TeV data collected in 2017

= mZ-2016-unblinding &) protected
1d4e7d2e - Update tracked results - 9 months ago

Project at the unblinding of mZ 2016 analysis (18 March 2025, CERN
Seminar day)

= WeakMixing-run-2-unblinding @ protected

12dc96F0 - Merge branch 'mvesteri-weak-mixing-unblind' into 'master’ - 25 Jun 2024

Project at the unblinding of the WeakMixing analysis (24th July 2024)

= mW—2016—unblinding [} protected
e48b2066 - Merge branch 'mpili_mW_summary_plot' into 'master’ - 8 Jun 2021

Version of the code for the unblinding of the W mass measurement using
2016 data on 08/06/2021

@ Createrelease v [

@ Createrelease &, v O

Tags

Tags give the ability to mark specific peints in history as being important

| Filter by tag name

o v57r15p7t] &

el7dfdbf - Merge branch 'release-v57r15p7t1" into 'v57r15-sim-patches’ - 2 days ago
& Release: v57r15p7t1

= vb57r15p7
bl0d446a - Merge branch 'release-v57r15p7" into 'v57r15-patches' - 3 days ago
7 Release: v57r15p7

= v57r16p1 @

1c75f2ea - Merge branch 'release-v57r16p1' into '2025-patches’ - 3 days ago
& Release: v57r16p1

=v58r5

935ee5a4 - Merge branch 'release-v58r5' into 'master’ - 4 days ago
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Scheduled pipelines

All 8 Active Inactive

Description

Check that we can recast the published mW
analysis with 2016 data with other PDF sets

« Automate pipeline runs at
specific times or intervals

Check that we can re-run the W xsec dpt
analysis with 2017 5.02 TeV data

Interval

09**1
Europe/Zurich

09**1
Europe/Zurich

Check that we can re-run the mZ analysis for 09**1

 Useful for nightly builds, tests, or **
reports Check that we can process 2023 data

Check that we can re-run the weak mixing
analysis for Run 2

« QGreat for the issue of
maintainability

« Can run on all branches or
specific ones

Europe/Zurich

09**1
Europe/Zurich

09**1
Europe/Zurich

Cron syntax:

*

L Day of week (0-7) (Sunday =0 or 7)

Target

% publication/mw-2016-

recast

% publication/W-xsec-
dpt-5TeV

% publication/mz-2016

% protected/run3-2023

publication/weakmixing-

run2

Month (1-12)

— Day of month (1-31)

Hour (0-23)

— Minute (0-59)

Last Pipeline

° Passed

° Passed

° Passed

° Passed

° Passed

Next Run

in 18 hours

in 18 hours

in 18 hours

in 18 hours

in 18 hours

Owner

® ® & §

New schedule
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Milestones V

« Track progress towards a specific goal
(e.g. include systematics, address

reviewer comments, prepare lines
2026, etc.)

 (Can include due dates and burndown
charts.

 Linked to issues and merge requests

https://gitlab.cern.ch/lhcb/Moore/-/milestones/36

https://gitlab.cern.ch/lhcb-bandq/Bc2Bsstpi/-/milestones/1
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Mattermost bot V

e @GitLab can send notifications to Mattermost
channels

¥r TORCH Test Beam Analysisv 214 B

- Bot can alert on pipeline failures, new issues, =
Or merge requests L 1Issue opened by Ahmed Abdelmotteleb (ahabdelm)

Should extend the analysis framework (probably at the top level) to support execution on distributed computing resources such as clusters or grid systems.

» Provide configuration options for remote execution (cluster/grid).

b . . d hani for batch submissi d - ifi ings.
b Can a.].SO trlgger Commands V]_a Mattermost . g]lwtsrzreuZ:\TrZ;r:Z:trTetS;(da;;erjzerr?clwsess‘ogai;s/;rprtiiss(/)s:i;jtz‘)e\cﬂ‘/omrljse\tsr:lgosn\ocal environments.

« Validate that job failures and output locations are handled cleanly.

@ gitlab BoT 2:41PM
[

] Issue opened by Marion Lehuraux (malehura)

- Keeps the team updated in real-time

The full analysis chain is now available so it is mostly a matter of running the analysis with full statistics to get the results.
From preliminary tests with Miles it seems like some improvements to the simulation might be needed to fully make sense of the data.

« Improves communication and response time

« Mattermost - Integrations - Incoming
webhooks

« Gitlab > Settings - Integrations -
Mattermost notifications
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Conflicts

© git merge -X ours <branch we want to merge>
— automatically keeps the changes from your current branch

© git merge -X thelrs <branch we want to merge>
— automatically takes the changes from the branch being merged

“-X" is the flag for strategy for handling contflicts
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