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WHAT IS HOLMS?

HOLMS: HOL LIGHT LIBRARY

WHAT IS HOLMS? FOR MODAL SYSTEMS

stands for
Light Library for [Vlodal Systems

Is a framework for modal reasoning within the proof assistant HOL Light.
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MECHANISING MODAL LOGICS

HOLMS: HOL LIGHT LIBRARY

HOLMS MECHANISATION FOR MODAL SYSTEMS

To means to develop formal or computational
tools to represent, analyse, and manipulate it.

ML Metalanguage (OCaml)

Terms and Theorems Language (HOL Light)

Object Theory Language L,,.q (K4)
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MECHANISING MODAL LOGICS

STATE OF THE ART FOR MODAL SYSTEMS

HOLMS: HOL LIGHT LIBRARY

The problem of mechanising modal systems has given rise to a rich body
of scientific work, including:

= Prolog . »Coq/Rocq ;

= Isabelle/HOL - = HOL Light
Despite a high degree of modularity, existing approaches for
assessing portability across modal logics and proof assistants, as well
as for evaluating compositional design.

HOLMS was developed as a modular extension of the library for GL:

Portable across modal logics;
Portable between various theorem provers.
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HOLMS ARCHITECTURE

HOLMS: HOL LIGHT LIBRARY

WHAT IS HOLMS? FOR MODAL SYSTEMS

stands for
Light Library for Vlodal Systems

Is a framework for modal reasoning within the proof assistant HOL Light.
HOLMS
Fs A7

Automated
Proof Search

Certified Certified Countermodel
Theorem for K, T, Construction for K, T,
K4, S4, B, S5, and GL K4, S4, B, S5, and GL
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HOLMS ARCHITECTURE

HOLMS: HOL LIGHT LIBRARY

FRAMEWORK STRUCTURE FOR MODAL SYSTEMS

Implementation methodology behind HOLMS:

.. shallow embedding via a HOL Light rule for proof-search
:::: formalised adequacy theorems
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HOLMS: HOL LIGHT LIBRARY

THE GOAL OF PARAMETRICTY FOR MODAL SYSTEMS

The of the project is to develop a general mechanism for
automated modal reasoning.

The of HOLMS implementation methodology is to make the code
as parametric as possible.

To precisely measure and enhance code modularity, we adopted a
precise coding discipline:
(a) Parametric Polymorphic: code fully independent of specific
parameters instantiations;

(b) Ad-hoc Polymorphic: code whose components are tailored to
the modal logic under consideration.
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HOLMS: HOL LIGHT LIBRARY

MEASURING MODULARITY FOR MODAL SYSTEMS

This version of HOLMS allows us to measure the parametricity of the
code, and to make the implementation schema more informative:

Axiomatic calculus =0 Frame class characterising modal schemas

Decision procedure ------------------------------- Labelled seqUent calculus
. shallow embedding via a HOL Light rule for proof-search

=== formalised adequacy theorems
Parametric  Ad-hoc Polymorphic
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PORTABILITY ACROSS MODAL LOGICS

HOLMS: HOL LIGHT LIBRARY

FOR MODAL SYSTEMS

Syntax Parametric
Semantics Parametric
Concepts Parametric
Correspondence Theory Lemmata Ad-hoc Polimorphic
Soundness Parametric
"Standard" Model Parametric
Truth Lemma Parametric
Counteromodel Lemma Parametric

Completeness

"Standard" Relation

Ad-hoc Polimorphic

Identification of the "Standard" Model

Ad-hoc Polimorphic

Shallow Embedding

Ad-hoc Polimorphic

Decision

Ad-hoc Polimorphic

n We

» [he

of the adequacy theorems, producing
from a uniform proof that can be
. To reach this result, we relied on correspondence theory.

for modal systems allow us

to provide shallow embeddings and
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