The System SOL: Second-Order Laboratory
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SOL is a Haskell-based tool that assists the proofs of confluence and strong normalisation
of higher-order computation. SOL is intended to be a tool that is applicable to the modern
theories of higher-order programming languages. This aim is demonstrated in the first author’s
recent article [Ham17b], which is presented at ICFP’17.

The system SOL supports multiple formats as input, including, CoCo’s HRS format, XML
higher-order rule format in TPDB, and SOL’s original format. The last format is written in an
embedded domain specific language using the feature of Template Haskell.

Based on the foundation of second-order algebraic theories [FH10] and its computational
counter part [Haml16, Ham17b], we implemented various results on higher-order syntax and
computation in SOL, including Knuth and Bendix’s criterion for confluence, deterministic
second-order pattern matching [YHT04] for matching, and Function-as-Constructor Unification
(FCU) [LM16] for unification. We implemented it by extending Nipkow’s functional implemen-
tation of higher-order pattern unification [Nip93], which we report in [Ham17a]. Termination
analysis is based on the General Schema criterion [Bla00].
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