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LHCb produces a lot of software!
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Software to process the data

However this is common to any 
large physics collaboration

Software to analyse the data

Software to produce simulation

Software to reweight simulated samples

Software to monitor data taking

⋮

All of this needs documentation!



LHCb had an upgrade!

• For Run 3 of the LHC (2022-2026) LHCb was upgraded
• This allowed for higher luminosity to be measured
• However this also necessitated mostly new software
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The structure of software projects in LHCb

• LHCb produces a lot of 
software through its 
S&C groups
• These split into 6 work 

packages (WPs)

• Software needs 
documentation or end 
users will struggle to use 
it!

• For a long time training 
and documentation was 
done fairly ad hoc…
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DPA WP7?

• July 2024: DPA WP7 is 
founded!

• What does that 
mean…?
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DPA WP7!

• The remit was given:
Responsibilities:

• Manage the StarterKit(s) material and oversee events ensuring their suitability/quality as teaching resources
o Maintenance of the Run 1/2 StarterKit 

• Prompting experts to update outdated material
• Reviewing and merging pull requests

o Coordinate the creation of Run 3 StarterKit
• Organising the effort, structure and direction (not writing the material itself)

o Ensuring the delivery of quality StarterKit events 
• Run by younger collaboration members 
• Aligned with software pedagogical best practices

• Advocate for and facilitate software training within LHCb (events, materials, help channels…)

Work with:

• HSF training group and other LHC experiments for resources and events

• RTA, DPA, Simulation, Computing for creation and upkeep of material
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• Make sure the Starterkit 
stays up-to-date
• The primary method of 

onboarding in LHCb
• Produce the Run 3 

Starterkit and make sure 
that stays up-to-date too
• Make sure the Starterkit 

events are high quality



… What’s the Starterkit?

• Two things! Both aimed at onboarding
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Starterkit Lessons

A set of lessons which 
can be followed without 

direction introducing 
LHCb software

First analysis steps

Used to inform the 
lessons taught about 
LHCb software at the 
Starterkit Workshops

Second analysis steps

Lessons with 
introducing (slightly) 

more niche LHCb 
softwares

Starterkit Workshop

A week-long workshop 
taught the week before 
December LHCb week 

introducing newcomers 
to LHCb software

Additional lessons 
on python, git, … 

from HSF
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Today:

• Let’s discuss training and documentation in 
LHCb
• Where it’s good, where it’s less good, and how 

it’s improved

• Let’s discuss training and documentation in 
other places
• How and why it might be different to our 

approach at LHCb – what general steps can 
apply to everyone
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What people think is hard

What’s actually hard



Disclaimer

• Today’s talk will be mostly opinion-based

• The opinion is informed from having worked with LHCb’s training and 
documentation for a long time but it’s not objective fact

• The views and opinions in this talk do not necessarily reflect those of 
other members of LHCb-DPA or LHCb generally – they are purely my 
own. This talk is for educational purposes only with the intention that 
you may reflect on how your collaboration handles its training and 
documentation
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Documentation
We’ll go over training in a bit



It’s a broad topic!

• … Even if we limit it purely to software
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[Divio]

… But there are some common aspects I 
want to talk about:

• Discoverability

• Maintainability

• Detail

https://docs.divio.com/documentation-system/
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Starterkit zone

Docs zone [Divio]

… But there are some common aspects I 
want to talk about:

• Discoverability

• Maintainability

• Detail

Documentation: Any (usually) written resource around LHCb 
software which helps explain how it works or how to use it

https://docs.divio.com/documentation-system/


Discoverablility

• If you write your docs and no-one can find them that’s a problem
• LHCb documentation is spread around a lot
• Some parts open-source, some parts closed-source – separate docs
• Some parts of software are wrappers for other parts of software…
• To RTFM, one must first find TFM

• This particularly was an issue for 
the Simulation group
• People would complain 

“Simulation doesn’t have documentation”
• This isn’t true! But finding it could be tricky 

(and has improved a lot)
15Discoverability



Discoverablility

• As an example – Writing a dec file:
• Configuration file for EvtGen
• Detailed docs exist in the repo under CONTRIBUTING.md

• Repo lives in lhcb-datapkg/Gen group – not Simulation – you have to know that!
• People don’t necessarily know what they’re looking for – a paper, a twiki, a website, …
• How did Simulation improve their discoverability here?

16Discoverability

https://gitlab.cern.ch/lhcb-datapkg/Gen/DecFiles/-/blob/master/CONTRIBUTING.md?ref_type=heads


Finding DecFiles CONTRIBUTING page

• Simultation project’s main website now has both a search bar and an 
FAQ!
• Typing ‘Dec Files’ into the search bar points to the FAQ and this links straight 

through to CONTRIBUTING.md – perfect!

17Discoverability

https://lhcb-simulation.web.cern.ch/faq.html
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• A Twiki - More 
difficult to find
• Also – called 

Gauss FAQ

• New FAQ being on 
the Simulation 
main site is more 
discoverable

Discoverability

https://lhcb-simulation.web.cern.ch/faq.html


How has WP7 tried to help

• The LHCb software landing page! 

• Groups doc pages by category
• Is searchable
• Allows community contributions via Gitlab – Missing links can be added!

19Discoverability

https://lhcb-software-landing.web.cern.ch/
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This work has a CC0 license – feel free to use it for your own purposes!



Maintainability

• Writing docs is great, but they go out of date fast!

• Several methods for making sure docs stay updated:

• Keep the docs close to the code
• Choose your medium wisely

• Autogenerate them?
• Not AI/LLMs – we’ll come to that in a bit

• Unit tests! Making sure your examples still run…

21Maintainability



Keep the docs close to the code

• Putting the docs in the same repository as the code means that 
updates to the docs are less likely to be forgotten
• We’ve seen how this works for DecFiles already, but see also Allen

• A much more complicated software package!

• This is quite neat! But also not better per se than DecFiles’ approach

22

In Allen/doc

CI

Deploys directly to the docs website

Maintainability



Keep the docs close to the code

• On the other hand… Twiki pages…
• More historically used – Twiki pages can and have been maintained diligently
• In my experience they can more-often become abandoned in a way that’s more difficult if the 

docs are tied closely to the code repo – these can then become confusing

• As an example:
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Autogenerating code

• Taking your codes comments and 
having those build into doc pages
• These can be a great suppliment to 

hand-written docs but don’t replace 
them
• E.g. Gaudi but also ROOT
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Doxygen
Maintainability

Separately has tutorials



Unit tests

• Examples are great – broken 
examples are frustraiting
• One thing we should aim for in LHCb is 

having unit tests for our examples
• There are examples of this in LHCb but 

the situation isn’t perfect…

• A nice example – BASF2

• During lockdown Belle2 their entire 
software framework docs to a single 
place with extensive testing
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Reinsvold Hall et al.

Maintainability

https://software.belle2.org/development/sphinx/
https://www.frontiersin.org/journals/big-data/articles/10.3389/fdata.2025.1497622/full


Detail

• What do people want to know when seeing your docs?

• An introduction – what is it?
• How to access it and build (if relevant)
• How to use it

• Examples?
• Common pitfalls/debugging

• FAQ
• References
• …

26Detail

There’s no one-size-
fits-all answer here



Detail – The medium

• The level of detail needed should inform the choice of medium
• We’ve already seen two fairly different extremes:

• DecFiles – a single MD page
• Gaudi – Webpages built with Sphinx and separate versioned Doxygen code

• The Tool needs to be chosen for the job
• A single page of md is easier to maintain – can be checked simply for correctness
• A set of pages scales better but more difficult to maintain and deploy

• Also more difficult to configure from an accessibility PoV (e.g. default mkdocs dark blue)

27Detail

Startkit lessons with the custom colours CSS removed – unreadable in dark mode

https://how-to.docs.cern.ch/gitlabpagessite/create_site/create_webeos_project/


Detail – The litmus test

• As a start for docs, write what you feel you would want to see 
yourself as an end user – then the real test begins…

• As a maintainer of a code base people will as you questions
• If you’re getting the same question over and over – add that to the docs!

• If the question’s answer is already in the docs – people aren’t finding them or 
they can’t understand!

• As an expert you need to remember that you’re writing for non-experts

28Detail



Detail – The target

• Let’s take another look at that plot – this will affect the level of detail

29Detail

[Divio]

A paper

Starterkit lessons

DecFiles example

Gaudi docs

PDG

https://docs.divio.com/documentation-system/
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[Divio]

A paper

Starterkit lessons

DecFiles example

PDG

Let’s also have a quick aside about papers

Gaudi docs

https://docs.divio.com/documentation-system/


A quick aside about papers

• Writing a paper for your software is an 
excellent idea
• People who use your software will give you citations

• It is sometimes the case that listings are added 
to papers – acting more like user guides
• This is fine as well, but if your code is still evolving it 

also doesn’t replace traditional documentation
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Example from the EvtGen paper
But EvtGen also has online docs

– EvtGen

https://evtgen.hepforge.org/
https://evtgen.hepforge.org/doc/models.html


Fine… let’s talk about AI

• Some applications of LLMs have genuine merit – but there are other 
places where I think caution is needed

32

Refining docs with 
supervision from an expert

Dumping your source code into an LLM and 
asking it to produce all your docs  

Producing docs without expert 
supervision

(producing these, I made some cursed images along the way)



AI can aid in doc creation/maintanance…

• … But they do not replace an expert
• Something produced by an AI should be checked by an expert

• E.g. The Starterkit translation
• DPA WP7 is currently producing a translation of its docs into Chinese – the 

first attempt at this has been done by LLMs, which collaborators will then 
proofread

• E.g. Checking a written lesson reads well
• Ask an AI to read your lesson, ask it what commands it would run to do the 

exercises/examples/etc… – And how obvious the steps were
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AI projects within LHCb

• There are two groups in LHCb producing LLM-powered tools trained 
using LHCb papers and documentation
• A chat bot based on Llama3.1
• A search tool to find documenation given a topic

• I believe that these tools can suppliment traditional docs, but not replace 
them (at present)

• Chat bots are known to hallucinate and; more subtly, they often 
won’t tell you when what you’re trying to do is a bad idea
• End users, new to the software will get confused so this is a genuine issue – A 

badly formed question can cause more confusion
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Where caution is needed
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Any expert would first ask ”Moore configures the trigger, it doesn’t make tuples… What are you trying to do?”



What would I suggest for documenting a new 
package
• There is no substitution for writing traditional docs
• Choose the medium to fit the project’s size – a single MD file to a full website
• If going for a full website – CERN suggests using mkdocs

The Run 3 Starterkit is also under a CC4.0 license – steal code from it (css, …)!

• Make sure that the docs are findable
• Advertise them in your project’s README.md, add them to the landing page

• Including autogenerated docs are a good supliment to other code
• However check that its output is what you want
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https://www.mkdocs.org/


Training
Slightly tricky to do with longevity



Training at LHCb

• There are several training initiatives at LHCb:
• Workshops:
• The Starterkit and Impactkit

• Lecture series:
• Startertalks and Theory talks
• LHCb-UK Student talks – Worth mentioning despite being ‘national’ level

• These have the common thread of being organised by volunteers
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https://twiki.cern.ch/twiki/bin/view/Main/LHCbUKStudentGroupMeetingArchive
https://twiki.cern.ch/twiki/bin/view/Main/LHCbUKStudentGroupMeetingArchive
https://twiki.cern.ch/twiki/bin/view/Main/LHCbUKStudentGroupMeetingArchive
https://twiki.cern.ch/twiki/bin/view/Main/LHCbUKStudentGroupMeetingArchive


The Starterkit

• A workshop hosted yearly with the 
goal of onboarding new arrivals to 
LHCb
• Letting them get to grips with our 

codebases
• Letting them meet people within the 

collabo

• Held in person each year at CERN 
but also available on Zoom and 
with the lessons recorded
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Let’s talk about accessibility again



Training accessibility

• For workshops, especially the 
Starterkit it’s preferred for people to 
come in person – this isn’t always 
possible
• Difficulties arise for long distance 

travel, visas, …
• Hybrid events should therefore be 

organised for those who can’t make it
• Recording sessions also help 

accommodate timezones
• But can we do even better than that…?
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Training accessibility – internationalisation

42

• With the Starterkit always being 
at CERN, DPA WP7 is trying to set 
up other international Starterkit 
events
• Testing at first with China

• This compliments the Starterkit 
translation into Chinese which is 
ongoing



A potential downside of organic evolution

• The cast of volunteers changes
• Each new volunteer learns the job from the previous one – this can have the 

side effect of things being forgotten
• E.g. My experience organising the Starterkit (2020), Impactkit (2021) and 

LHCb-UK student talks (2020)
• For each of those the required tasks were described in meeting(s)

• Over time this unconciously morphs what the training looks like
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Wikimedia

https://commons.wikimedia.org/wiki/File:Ship_of_Theseus.png


How ideas can be saved

• Over the years ideas used in the 
Starterkit changed
• If an idea is not used one year, the 

organic organisation will mean it won’t 
even be considered in the next year

• To account for this – The Starterkit 
Organisation Documentation
• Ideas are written down in such a way 

that they won’t be forgotten if they go 
unused one year
• This then helps with the idea of having 

international Starterkits
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https://gitlab.cern.ch/lhcb-dpa/wp7-training-and-documenation/Starterkit-Organisation


Training – Things to bear in mind

• Make any training you organise as accessible as possible
• Hybrid setups with recordings are ideal

• Make sure the organisation process is written down
• Especially if there is a high turnover for the organisers

• Collecting feedback from attendees is extremely valuable
• Do not forget to do this – and to forward it on to the future organisers
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So where does this leave us?
What did LHCb’s Training and Documentation group really learn?



The lessons learned

• If you’re writing a software project – document 
it and make those docs visible!
• Remember as well that documentation should be a 

community effort!

• Moreover: if you find some documentation that 
isn’t ideal – report or even contribute to it!
• A lot of the training and documentation in LHCb 

relies on contributions from the community – 
especially the Starterkit – this is very often the case 
broadly
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Post-scriptum – HSF

• Today – LHCb’s software and documentation efforts
• But we’d be remiss not to mention HSF

• The HEP Software Foundation has excellent tutorials
and workshops for software in HEP broadly
• Python, bash, git, snakemake, …

• Their international workshops are also the inspiration behind the 
internationalisation of the Starterkit docs

HSF Training Center · HSF Analysis Essentials
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https://hsf-training.org/training-center/
https://hsf-training.github.io/analysis-essentials/index.html


Thanks for listening!

Cacahuète


