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In this paper, we explore an extension to Haskell type classes that allows a type class declaration to define data types as well as values (or methods). Similarly, an instance declaration gives a witness for such data types, as well as a witness for each method. It turns out that this extension directly supports the idea of a type-indexed type, and is useful in many applications, especially for self-optimising libraries that adapt their data representations and algorithms in a type-directed manner.

Crucially, just as Haskell’s existing type-class mechanism can be explained by translation into System F, so we can explain our extension by translation into System F, and we do so in full detail. This is a valuable property since it ensures that the addition of associated data types to an existing Haskell compiler leads to changes in the front end only. assoc
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