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Motivation
@000

What is this all about?

Time: - 2021 2022: 2023 - 2028 2025:

Left: Number of files in mathlib and mathlib4 over time
Right: Lines in mathlib4 per year (without #aligns)

Up-to-date graphs: see
https://leanprover-community.github.io/mathlib_stats.html resp

https://plugh.de/tmp/mathlib4_years_adjusted.html
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Motivation
[o] Tele}

What does mathlib’s growth really mean?

Challenges for users: lots of churn
(e.g. renamed lemmas, import changes, breaking changes to proofs)
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What does mathlib’s growth really mean?
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@ churn also applies
@ keeping technical debt in check
@ catch systemic issues: linters
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Motivation
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What does mathlib’s growth really mean?

Challenges for users: lots of churn
(e.g. renamed lemmas, import changes, breaking changes to proofs)
Challenges for maintainers (more later):

@ churn also applies

@ keeping technical debt in check

@ catch systemic issues: linters

@ reviewing contributions

& leanprover-community /mathlib4
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© Labels &

Assignos~  Sort+
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11 chore: move import of Tactic.Common downstream from Pairwise ‘maintainer-merge  tdata. [=5]
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Motivation
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Today's topic: what can mathlib tooling do for you?
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as a user: dealing with churn
as a contributor: linting to catch common mistakes
as a reviewer

as a maintainer



Motivation
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Before we begin

This is joint work with many people, including

Johan Commelin, Mario Carneiro and Damiano Testa (left to right)
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Tools for users
e0

Tools for mathlib users

@ Dealing with mathlib churn

o deprecation warnings for deleted/renamed lemmas
o files moved of split: add import Mathlib and use #min_imports
o Can be automated: prototypes

lake exe update_deprecations (Damiano Testa),

lake exe bump-imports (R.)

@ coming soon: lake exe cache miniget
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Tools for users
o] ]

Tools for mathlib users: finding lemmas

strict naming convention: https:
//leanprover-community.github.io/contribute/naming.html

lemma-finding tactics: exact?, apply? [using h], rw?
loogle (Joachim Breitner): structured theorem search

moogle, leansearch: natural language search

generated documentation: rendered in the browser, clickable
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Tools for contributors
@00

Tooling for mathlib contributors: overlooked aspects
(]
o
o
o
o
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open development, live collaboration (github/zulip)
welcoming community

newcomer-friendly: great docs, focus on good tools
code review: quality control and teaching venue

continuous integration; not rocket science rule (Graydon Hoare)



Tools for contributors
(o] le}

Scaling mathlib: tools for contributors

@ add_deprecations script (Damiano Testa):
deprecate renamed lemmas automatically

@ linters: automate style, consistency, robustness, correctness checks
many improvements last year

@ mathlib cache
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Scaling mathlib: tools for contributors

@ add_deprecations script (Damiano Testa):
deprecate renamed lemmas automatically

@ linters: automate style, consistency, robustness, correctness checks
many improvements last year

@ mathlib cache
e shake (Mario Carneiro): find superfluous imports

@ lean4checker (Kim Morrison):
ensure no meta-programming “tampers” with the environment

@ lake exe refactor (Mario Carneiro):
framework for large refactorings

@ proof automation: e.g. aesop, omega, fun_prop,
bv_decide, grind (in progress)
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Tools for contributors
ooe

Scaling mathlib: some technical challenges

fast core system (see FRO talk)

keeping up with core changes

speeding up mathlib, for example

local profiling (easy)

e benchmarking and performance tracking

o refactor FunLike hierarchy (Anne Baanen, =~ 20% speed-up)
o tweaking TC synthesis (Yuyang Zhao, in progress)

keeping technical debt in check

import refactoring and reduction
parallelism; less recompilation; easier minimisation
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Reviewing and maintenance
[ le]

Tooling for reviewers

o finding good reviewers: auto-labelling

PR summary 1643d5e952

@ sticky summary comment (Damiano Testa):
show renamings, import changes, technical debt change

@ emoji-bot: signal on zulip if a PR has already been reviewed /merged
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Reviewing and maintenance
o] ]

Scaling reviews of PRs

@ everybody can review, don't be shy!
guidelines: https://leanprover-community.github.io/
contribute/pr-review.html

@ maintainers have final merge rights: currently 28

@ reviewers group: experienced members (currently 49)
PR approval notifies maintainers directly

@ helps share the load: 1/3 PRs gets reviewer-approved first
4986 merged PRs > 15000; 1659 got maintainer-merged, 28 twice or more

@ make it enjoyable: regular review/triage meeting
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Editorial tooling
[ Jelele]ele)

Editorial tooling for mathlib (Commelin-R.)

9 leanprover-community / mathlib4 D Nottcatons | ¥ Fok 301 | fr s 17

<> Code ( Issues 260 I Pullrequests 12 @ Actions [0 Projects 11 I Wiki @ Secuity [ Insights

©Labels 63 & Miestones 0 New pull request

11 1,1720pen

11 chore: address some porting notes about coercions of equivs (paringies) (fachde

o
11 chore(Analysis/Normed/Ring/WithAbs): make equiv a ring equiv () (WiP o1
11 chore(Algebra/Group/Equiv): split into Defs and Basic (EHEGOD (R =}
11 chore: test against #20532 cache) € =k}
17 chore: move import of Tactic.C from Pairuise toata =N
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Editorial tooling
[ Jelele]ele)

Editorial tooling for mathlib (Commelin-R.)

& leanprover-community / mathlib4 O Nottcaions | ¥ Fok %1 | fr Swr 17
© Code @ lssues 20 [N Pullrequests 12 © Actons (0 Projects 11 [0 Wki O Secury L Insights

Q isprisiopen OLabols 63 & Miestones 0
19 1.4720pen 19,1040/ Author + - Puojects~  Miestones~ R

11 chore: address some porting notes about coercions of equivs (paringies) (fachde o
11 chore(Analysis/Normed/Ring/WithAbs): make equiv a ring equiv () (WiP o1
11 chore(Algebra/Group/Equiv): split into Defs and Basic (EHEGOD (R =}
1% chore: test against #20532 cache) (DD =1}
11 chore: move import of Tactic. C from Pairwise tdata [=F}

Keep track of all open pull requests, and ensure each gets a timely response.
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Editorial tooling
[e] lelelele)

Editorial tooling for mathlib (Commelin-R.)

Overall goal

Keep track of all open pull requests, and ensure each PR gets a timely
response.
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Editorial tooling
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Editorial tooling for mathlib (Commelin-R.)

Overall goal

Keep track of all open pull requests, and ensure each PR gets a timely
response.

Specific aims
@ track the review queue, filtered e.g. by subject area
@ “leave no PR behind”
@ better “last updated” information; total time in review

o different target groups need different information
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Editorial tooling
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A review and triage dashboard for mathlib

Mathlib review and triage dashboard

Welcome to the mathlib review and triage webpage! There are many ways to help, what are you looking for in particular?

Why is my PR not on the queue? Can | see all my PRs?

Stale new contributor PRs

10+ entries per page Search:

Last status
change

Assignee(s)  Updated

La0so vnirvez featisetTeonyordinaClube:deine s o 53 noboy NS REtoeon sz
P Prope R days ago) (10 days ago)
1210 2021210
13685  niklasmohrin (it i i 2410 3 34 nobody 18:25 (1 18:25:48+00:00 (1 85 days
for etk ows ot ag0) i 300

20241030 2024-1030
feat(RepresentationTheory/FdRep) et Hansi300:00 (2 81days

10313 grnkman am 119 nobody
FaRe o ol ubcateoory of fep e e bl

Stale unassigned PRs on the review queue

50 v entries per page Search:

Number  Author Assignee(s)  Approval(s) = Updated
2025-01.01
19440 Bergschaf  feat(Order/Nucleus): Nucleus 1150 2 8 nobogy none 17:53(14  17:5315+00:00 48 days
daysago) (14 days ago)
20241231 20241231
chore(CategoryTheory): move
20366 joelriou e [heoly): mova) 86157 4 1 nobody none. 19:08(15  16:00:56+00:00 15 days.

daysago) (15 days ago)
20241231 20241231

a 1 6 nobody none 00:48 (15 0014B:08+00:00 55 days.
daysago) (15 days ago)

style(Computabilty/
19325 madvorak  ContextFreeGrammar/reverse):
Injective and surjec.

20241230 20241230
3 nobody none 18:34 (16 18:34:15+00:00 16 days.
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20340 alreadydone _feat(LocalizedModule): expand API
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Editorial tooling
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Some technical details

o statically generated page: Python writes HTML (with some CSS/JS)

@ backend: download metadata for all github PRs, near-real time
@ some surprises/lessons learned

local testing is good

beware of different time-zones

github actions: run at most every 5min, and no guarantees
prepare for outliers, e.g. PRs with huge metadata

pagination

did it really update? Github's “last update” is incomplete
expect errors: network, intermittent, push races, ...

github's search results are sometimes outdated
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Editorial tooling
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An unexpected application

Yael Dillies" upstreaming dashboard for LeanCamCombi
https://yaeldillies.github.io/LeanCamCombi/upstreaming

“Which open mathlib PRs modify file *X'?"
Files ready to upstream

The following files are sorry -free and do not depend on any other LeanCamCombi, meaning they can
be readily PRed to Mathlib.

« Leancancombi.Multipartite
« Leancanconbi.MetricBetween
o LeanCanCombi.util

* LeancanCombi.GrowthInGroups. LinearLowerBound

« Leancanconbi.GrowthInGroups.Constructiblesetbata
« Leancancombi.Kneser .Mulstab
* LeancanCombi.ConvexityRefactor .StdSimplex

* LeancanCombi.GraphTheory. Exanplesheet2
« Leancancombi.Corners.Conbiegen
« Leancancombi.Php.vCDin, AdAVCDim
* LeancanCombi.Mathlib.RingTheory.Finitepresentation

11 feat: induction principle for finitely presented ring homs #20069

1 refactor: allow non-unital Algequiv #8686
« Leancanconbi.Mathlib.order .Booleansubalgebra

11 feat(Aesop): Improve SetLike ruleset #20477

13 refactor(SetLike): introduce OrderedSetLike and remove SetLike.instPartialOrder #20638
o Leancancombi.Mathlib.Topology . Metricspace.MetricSeparated

11 chore: review induction principles for set.Finite #20444

LeancanConbi . Mathlib. Probability.ProbabilityMassFunction. Constructions
13 Chore: Replace open scoped Classical with (open scoped Classical in) or (classical) #20501
« Leancanconbi.Mathlib.Data.Prod.Lex

13 feat: definition of < on « x, @ in partial orders #20067
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Summary

© It takes a village to create a big library.
@ Empower and mentor new contributors.
© Build tooling to automate as much as you can.

@ Custom tooling takes effort, but can be worth it!

Ask not what _ can do for you —
ask what you can do for _!
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Summary

© It takes a village to create a big library.
@ Empower and mentor new contributors.
© Build tooling to automate as much as you can.

@ Custom tooling takes effort, but can be worth it!

Ask not what _ can do for you —
ask what you can do for _!

Thanks for listening! Any questions?
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