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MANCHESTER
About Me

The Universitv of Manchester

Tobias Fitschen
e PostDoc at University of Manchester (UoM)

Interests

e DM search with alternative analysis strategies
e Trigger level analysis (TLA)
e Analysis contact/editor: Full Run 2 dijet TLA

e Involved in Run3 TLA ?EXTL
e Jets and ML

e Jet definition + MC calibration convener
e Jet/EtMiss - ML-Forum Liaison

e Sustainable computing

e Environmentally: Co-investigator of grant on sustainable ML,
grant on sustainable computing at UoM

e Maintainability: Maintainer of xAH (this talk): RSE pilot case
(European Virtual Institute for Research Software Excellence)
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Personal Experience with ATLAS Coding

The Universitv of Manchester

e Contributors are physicists, not HOW TO WRITE. GOoD CODE:
software engineers

e Core software often maintained
by single contributors

e Many users rely on the software
to be maintained

e Too often code is written to

get this plot out real quick AMOST BUT TS

BECOME A MASS
OF KLUDGES AND
SPAGHETT] CODE.

rather than to last
e Recently committed to be xAH
maintainer

e Would have been
discontinued end of 2023
e Would lead to big delay in

AND START OVER.

many analyses



https://xkcd.com/844/

xAODAnaHelpers (xAH)

The Universitv of Manchester

xAODAnaHelpers (= github) : R T

e Framework to read and operate
on AOD samples

e Apply selections, calibrations,

scale factors... e £

e Produce Ntuples, histograms
Configuration e i f
e Each job has one config file et . : A

e Easy book-keeping & e e 2
reproducibility P T— Z

e Same locally or on the grid et e 2

@ g

e Passing containers (e.g. jets)
between algorithms
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https://github.com/UCATLAS/xAODAnaHelpers
https://gitlab.cern.ch/tofitsch/xaodanahelpersminimalexample/-/blob/master/config/example_config_calib.py?ref_type=heads

xAODAnaHelpers (xAH)

The Universitv of Manchester

Algorithms themselves are C++ interacting with ATLAS Athena CP tools

Roughly corresponds to inheritance graph, cleaned up and reordered for visibility
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https://www.mindmup.com/

. MANCHESTER
xAH: Community

The Universitv of Manchester

Who is using us? User contact: via email-list

« ttH->multileptonic final state @ atlas-sw-xAODAnaHelpersFW®@cern.ch

o .
HTop - former HSG8 group 1k mails to date

- dijet e Mail activity remains constant
multijet
hh->4b
VBF + invisible

e While commit frequency decreased

.

e develop — maintain

« g->tt susy multi-b-jet

= commits
« Jet/MET 2000 . ™S
« Jet Cleaning

jet inputs to reconstruction

.

1500

ocs.io/en/latest/Corr

.

Punch-through studies
Multijet balance
Standard Model inclusive jet cross section

1000

.

.

Voronoi Area Pileup Subtraction

number of mails / commits (comulative)

« Trigger-Level Analysis 500
« Jet trigger group performance studies
+ Dijet+ISR Analysis o

SM Full Run 2 Z+HF analys
SM Full Run 2 WH+jets analysis

is

.

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

https:

.

@

data from @ mail archive and @ git repo
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https://xaodanahelpers.readthedocs.io/en/latest/Community.html
atlas-sw-xAODAnaHelpersFW@cern.ch
https://github.com/UCATLAS/xAODAnaHelpers/graphs/contributors

xAH: Insights from github

> 2k commits by 80 contributors
(© Issues 67 Open . 421 Closed
commmits per day

30

20

1M}7:“MMMJ T VNN m.lm{Lau,.m.

0
2018 2019 2020 2021 2024

xAH on github

£

2016

As with most projects, large activity in the start

e Now work shifted towards maintaining rather than adding new

features

e Support for users
e Fixing eventual bugs that were not discovered earlier

o Keeping up-to-date with updates upstream (athena)
and downstream (dependencies)
e 2023: peak in activity due to major update of athena for parallelism
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https://github.com/UCATLAS/xAODAnaHelpers/graphs/contributors

xAH: Documentation

WNCH%STEI{

# Documentation created with = doxygen, hosted by = ReadTheDocs

e Parts written manually

The Universitv of Ma

e Enhanced by doxygen-readable comments for automatic additions

# XAODANaHelpers

Docs » xAODAnaHelpers © Edit on GitHub

xAODAnaHelpers
L1 i

‘The XAOD analysis framework, born out of ProofAna...or not.

Welcome to the xXAODAnaHelpers wiki! This is an xAOD Analysis Framework built for Run Il of
ATLAS,

Supported releases

XAODAnaHelpers supports 21 and 22 releases. This documentation is for R22, please follow this
link to see the documentation for R21.

Latest Version

If you need to add a new release to be supported, please make sure you update the GitHub
Actions cl.yml workflow file first

We support the following releases: i i i a,

(Z' xAH documentation
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https://about.readthedocs.com/?ref=readthedocs.com
https://www.doxygen.nl/manual/starting.html
https://about.readthedocs.com/?ref=readthedocs.com
https://xaodanahelpers.readthedocs.io/en/latest/index.html

- MANCHESTEF
xAH: Tutorials L

The Universitv of Manchester

Hosted hands-on tutorial during = 2024 ATLAS UK week

@ Instructions on gitlab

Add VS Code settings 4 months ago
cosmetic changes to configs 4 months ago
added (hopefully) publicly accessible test file 4 months ago

© using recommended calib config 4 months ago
improved instructions in README 3 months ago

B0
§ N

e Basic usage: selecting events, calibrating jets, writing
histograms/nTuples
e How to use xAH in a larger project/analysis

e Some words on development/future of xAH 8/14


https://indico.cern.ch/event/1341529/contributions/5734671/
https://gitlab.cern.ch/tla-atlas-run3/xaodanahelpersminimalexample
https://gitlab.cern.ch/tla-atlas-run3/xaodanahelpersminimalexample

- MANCHESTER
xAH: Tutorials 824

The Universitv of Manchester

Lessons learned from tutorials:

e Very important to provide solid setup instructions

e Be prepared for MAC, Linux, Windows users

Spend first 30 min to get all participants fully setup

Send out instructions well in advance before course

Work together with participants to improve them

e Preparing tutorials is a great way to update documentation

Recognise that not everyone has to learn your specific framework

SOWE PROBLEMS

'
i
= !
|

CREATE PROBLEMS

343

— — & &

TOS THAT  TOOLS THAT  TOOLS THAT NEED  TOOLS WHOSE MANUAL
DONTNEED ~ NEEDA A MANUAL BUT STARTS LITH “HOW T
AMANUAL  MANUAL  DONT HAVE ONE READ THIS MANUAL"

ked.com
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https://xkcd.com/1343/

Maintaining Sanity 24

The Universitv of Manchester

From the Linux foundation’s = guide for open source maintainers

Create a simple page that aggregates all ALL MODERN DIGITAL
p p g gg g INFRASTRUCTURE

entry points & communication channels
Strive to lower the bar for contributions

e Don't reject; offer improvements
e But don't be afraid to say no

A PROJECT S0ME
RANDOM PERSON
IN NEBRASKA HAS
BEEN THANKLESSLY
MAINTAINING 3
SINCE 2003 ©

Establish a triage process for issues

Radical transparency in communication
Set boundaries and stick to them

A failing Cl pipeline offers an objective

reason to reject a suggestion
Constantly look for efficiency hacks to optimize and automate
Step away if you feel burned out, both for you and for the project

Recognize you will never "finish the job”
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https://www.linuxfoundation.org/research/open-source-maintainers
https://xkcd.com/2347/

xAH: Citations

xAODAnaHelpers, v1.0.0

Giordon Stark ; Marco Milesi ; John Alison ; and 46 others

Flexible C++ xAOD analysis, driven by python, on top of ATLAS offline software
16 more versions exist for this record @ 1040

DOI on zenodo: = DO0I:10.5281/zenodo0.596498
e 17 versions, updated since 2015
e Linked to on github and in documentation

e 1k views, citations: None!

MANCHESTER
1824

The Universitv of

Contributions to software are often not recognized (in tradinional ways)

e Open source software often seen as infrastructure that is " just there”

e Need framework for proper accreditation —

RSE
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https://zenodo.org/records/7335128

The Future of xAH MANCHESTER

The Universitv of Manchester

ATLAS is moving to CP Algorithms: @ (see this CHEP23 talk)

e Common wrapper around CP Tools
e Harmonises application of recommendations for:
calibrations, selections, scale factors, etc
e Developed/maintained by respective domain experts
e Avoids errors by analysers who cannot be experts for all
e xAH, like most frameworks, interacts with CP Tools directly
e Will either have to change to CP Algorithms or be deprecated
e Major refactoring needed
e Major projects take a lot of time — needs accreditation — RSE

W?! RIDICULOLS)

WE NEED o DEVELOP
. ONE UNNERSAL STANDARD ,
SITUATON:  iarcovers evervongs O TUATION:
THERE ARE USE. CASES. verHi THERE ARE
4 COMPETING . 15 compeTNG
STANDPRDS. Q) STANDPRDS. -

v
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https://indico.jlab.org/event/459/contributions/11567/attachments/9493/13759/CHEP23_CPAlgs.pdf
https://xkcd.com/927/

MANCHESTER
EVERSE 824
The Universitv of Manchester

RSE 7€0SC | EVERSE
European Virtual Institute for Research Software Excellence

WP1 European network of Research Software Quality

Website with more information: = EVERSE

e More on EVERSE in = dedicated talk on Friday

w9

Funded as part of @ Horizon Europe Initiative

e EU key (100 € billion) funding programme
e Strong focus on environmental sustainability

@@

WB Training & Recognition §2 121
WP6 Overall Coordination

o Manchester HEP: WP4 leader for = Science Clusters pilot cases

DOI:10.5281 /zenc

=

— including xAODAnaHelpers
Goals
e Build community-led structure for evaluating and improving code
e Establish sustainable and reliable ecosystem of stakeholders

e Create framework for appropriate recognition for software careers
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https://esciencelab.org.uk/projects/everse/
https://indico.cern.ch/event/1369601/contributions/5908517/
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en
https://science-clusters.eu
https://doi.org/10.5281/zenodo.10526785

. MANCHESTER
Conclusion S

The Universitv of Manchester

Analysis software in a large collaboration (ATLAS)

e Most contributors are physicists, not software engineers by trade
e Code is often written to "get this plot out real quick”

e Little reward for sustainability, focus often on quick results

Towards sustainable software practices

e Need to rewards sustainable, long-lasting software
e Framework for accreditation of good software practices

° RSE strives to be just that
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