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Looking Back

Highlights of the past 12 months 
at the Lean FRO



The Lean FRO team



Compiler & Performance [Mathlib Radar]



Frontend
Error message index and improvements

Extended go-to-def, call hierarchy, "Try this", …

Further IDE optimizations (e.g. 3.5x faster auto-completion)

 



Language
New, extensible do notation with intrinsic verification syntax

Module system arrived in Mathlib, halving memory use to 3GB and enabling further refactorings 

Defeq transparency overhaul to address Mathlib performance gaps



Standard library
Rebuilt String datatype, with slices and dependently-typed positions

Verifiable Float type, plus related runtime hardening

New ranges and iterator API

HTTP server & client



Automation
vcgen: verification condition generator for monadic programs and beyond

cbv: call-by-value evaluation without native_decide

grind enhancements, optimizations, and tool-guided curation of annotations

SymM: a new tactic framework for scalable symbolic reasoning

now powers grind, vcgen, cbv, bv_decide (2-6x perf), Velvet



Tooling
Lake local & global cache moving into production: lean4, downstream, Tau Ceti, … 

New shake import minimizer understands module system as well as metaprograms

Disk snapshots can speed up repeated importing and elaboration

Lean Beam prerelease for efficient agent interaction



Verso
New reference manual chapters: mvcgen, grind, cbv, do, …

Verso support in docstrings

Literate programming support, used in e.g. Analysis companion

Verso Blueprint, Verso Slides



Trust
"Validating a Lean Proof" reference manual chapter

comparator created as the gold standard for safe proof auditing, integrated into live.lean-lang.org

native_decide creates one axiom per invocation

http://live.lean-lang.org


Community Projects
Kernel Arena

Tau Ceti (under Mathlib Initiative's Formal Frontiers umbrella)

Signal Shot (with BAIF et al)



Looking Forward

Lean FRO Year 4: Key Projects
 



Mathematics: Collaborative Lean Workbench 



Mathematics et al: scalability 



Lean FRO Year 4: Other Key Projects 
Program verification: continue SymM scalability work, foundational tooling like vcgen

Programming: state-of-the-art ecosystem (formatter, robust FFI, …)

Compatibility: stabilize Lean components to guarantee backwards compatibility

… look forward to the official roadmap for details!

 



Looking At You

Questions?
 


