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In [1], we presented an extension of the Heterogeneous Tool Set HETS [4]
with a framework for representing logics independently of their foundational
assumptions. The key idea [5] is that a graph of theories in a type theoretical
logical framework like LF [2] can fully represent a model theoretic logic. Our
integration used this construction to make the process of extending HETS with
a new logic more declarative, on one side, and fully formal, on the other side.
However, the new logic in HETS inherits the syntax of the underlying logical
framework. This is undesirable for multiple reasons. Firstly, a logical framework
unifies many concepts that are distinguished in individual logics. Examples are
binding and application (unified by higher-order abstract syntax), declarations
and axioms (unified by the Curry-Howard correspondence), and different kinds
of declarations (unified by LFP – LF with declaration patterns – as introduced
in [3]). Therefore, users of a particular logic may find it unintuitive to use the
concrete syntax (and the associated error messages) of the logical framework.
Secondly, only a small fragment of the syntax of the logical framework is used
in a particular logic. For example, first-order logic only requires two base types
term for terms and form for formulas and not the whole dependent type theory
of LF. Therefore, it is unnecessarily complicated if implementers of additional
services for a particular logic have to work with the whole abstract syntax of
the logical framework. Such services include in particular logic translations from
logics defined in LF to logics implemented by theorem provers.
Therefore, we introduce an architecture that permits compiling logics defined
in LF into custom definitions in arbitrary programming languages. This is similar
to parser generators, which provide implementations of parsers based on a language definition in a context-free grammar. Our work provides implementations
of a parser and a type-checker based on a context-sensitive language definition in
the recent extension of LF with declaration patterns (LFP) [3]. Here declaration
patterns give a formal specification of the syntactic shape of the declarations in
the theories of a logic.
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A logic syntax corresponds to the straightforward implementation one would
choose in a functional programming language. Given an LFP signature Σ, the
compiler generates one abstract data type for every type family declaration in
Σ. Here all type dependencies are erased, and only those LFP symbols with
higher-order arguments are supported that can be readily interpreted as binders.
Moreover, for every declaration pattern in Σ, one data type of declarations is
generated, and lists of such declarations form the type of signatures. Finally, one
type family must be distinguished as the type of formulas, which permits the
definition of a type of theories.
For example, for propositional logic, the LF type form : type generates one
data type form whose constructors are the connectives. The declaration pattern
pattern PropVar = {F : form} for propositional variables gives rise to a data
type PropVar with one constructor taking a string argument, i.e., the name of
the declared symbol.
In addition, the compiler produces two families of recursive functions. The
first one parses a generic representation of concrete syntax into the above data
types. The second one translates them into a generic abstract syntax for static
analysis.
We are currently integrating this framework into HETS, using a re-implementation of first-order logic as an easy test case. This will provide insight about how
much functionality is still missing in order to make the implementation of new
logics in HETS fully declarative. Important such functionality includes signature
colimits, amalgamability checks, and theorem prover interfaces. The plan for the
future is to extend the framework with these features, and successively replace
HETS’ Haskell-coded logics with compiled LF-defined logics.
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