MaSh: Machine Learning for Sledgehammer
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Sledgehammer (Paulson & Blanchette, 2010) is a subsys-
tem of the proof assistant Isabelle/HOL (Nipkow et al.,
2002) that discharges interactive goals by harnessing ex-
ternal automatic theorem provers (ATPs). It heuristically
selects a number of relevant facts (axioms, definitions, or
lemmas) from the thousands available in background li-
braries and the user’s formalization, translates the prob-
lem to the external provers’ logics, and reconstructs any
machine-found proof in Isabelle. The tool is popular with
both novices and experts.

Meng and Paulson (Meng & Paulson, 2009) designed a fil-
ter, MePo, that iteratively ranks and selects facts similar to
the current goal, based on the symbols they contain. De-
spite its simplicity, and despite advances in prover tech-
nology (Hoder & Voronkov, 2011; Schulz, 2011), this fil-
ter greatly increases the success rate: Most provers cannot
cope with tens of thousands of formulas, and translating so
many formulas would also put a heavy burden on Sledge-
hammer.

MaSh is a learning-based alternative to MePo. It
learns from successful proofs, whether human-written or
machine-generated. MaSh’s heart is a Python program that
implements a custom version of a weighted sparse naive
Bayes algorithm that is faster than the algorithms used in
previous studies (Alama et al., 2011). The program main-
tains a persistent state and supports incremental, nonmono-
tonic updates. Although distributed with Isabelle, it is fully
independent and could be used by other proof assistants or
applications with similar requirements.

The full paper is submitted to ITP 2013, the fourth confer-
ence on interactive theorem proving.
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