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overview

• what we're using this for


• what didn't work


• what we improved


• how to use it


• what's left to do
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me (Greg Pfeil)

• Haskell experience: 12+ years


• compiler experience: 15+ years


• at Kittyhawk: 2.5 years


• working remote from Maui, Hawaiʻi
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the project

• sum types


• recursion


• multiple modules (and third-party dependencies)


• various type class hierarchies


• FFI integration


• references (abstraction in the target category)


• improved performance


• rich error reporting, with suggestions



how to use it

newtype Hask a b = Hask {runHask :: a -> b}


instance Category Hask where

  id = Hask id

  Hask g . Hask f = Hask $ g . f


instance Arrow Hask where

  arr = Hask

  Hask f *** Hask g = Hask $ f *** g


wrap_negate :: Num a => a `Hask` a

wrap_negate = Categorify.expression negate


main :: IO ()

main = print $ runHask wrap_negate (5 :: Int)



how to use it

newtype Hask a b = Hask {runHask :: a -> b}


instance Category Hask where

  id = Hask id

  Hask g . Hask f = Hask $ g . f


instance Arrow Hask where

  arr = Hask

  Hask f *** Hask g = Hask $ f *** g


Categorify.function 'negate [t|Hask|] []


main :: IO ()

main = print $ runHask wrap_negate (5 :: Int)



how to use it

executable trivial-example

  main-is: NegateFunction.hs

  ghc-options:

    -fplugin Categorifier

  build-depends:

    , base

    , categorifier-plugin

    -- needed for generated code

    , categorifier-category

    , categorifier-client

    , ghc-prim



how to use it

Categorify.function 'Lens.view [t|Syntactic.Syn|] []


main :: IO ()

main = putStrLn . Syntactic.render $ wrap_view @Int @((->) Int)


-- unsafeCoerce

--  . apply

--  . ( id ***

--      curry ((unsafeCoerce . unsafeCoerce)

--               . exr)

--    )

--  . dup



how to use it

executable syntax-example

  main-is: Syntax.hs

  ghc-options:

    -fplugin Categorifier

    -fplugin-opt

    Categorifier:hierarchy:Categorifier.Hierarchy.ConCat.classHierarchy

  build-depends:

    , categorifier-concat-examples

    , categorifier-concat-integration

    , categorifier-plugin

    , lens

    , …



how to use it

instance Category Syn where          

  id  = app0 "id"

  (.) = app2 "."


instance AssociativePCat Syn where

  lassocP = app0 "lassocP"

  rassocP = app0 "rassocP"


instance MonoidalPCat Syn where

  (***)  = app2 "***"

  first  = app1 "first"

  second = app1 "second"

instance BraidedPCat Syn where

  swapP = app0 "swapP"


instance ProductCat Syn where

  exl = app0 "exl"

  exr = app0 "exr"

  dup = app0 "dup"


instance AssociativeSCat Syn where

  lassocS = app0 "lassocS"

  rassocS = app0 "rassocS"




dealing with types

import Categorifier.Client


data MyType a b = JustAn a | BothAn a b | Neither


instance HasRep MyType where

  type Rep MyType = Either (Either a (a, b)) ()

  abst = either (either JustAn (uncurry BothAn)) (const Neither)

  repr = \case

    JustAn a -> Left (Left a)

    BothAn a b -> Left (Right a b)

    Neither -> Right ()



dealing with types

import Categorifier.Client


data MyType a b = JustAn a | BothAn a b | Neither


deriveHasRep ‘'MyType
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NativeCat

class NativeCat k (tag :: Symbol) a b where

  nativeK :: a `k` b


instance

  (KRound CExpr a, CExpr a ~ TargetOb a) =>

  NativeCat

    Cat

    “Categorifier.C.KTypes.Round.kRoundDouble"

    (C Double)

    (C a)

  where

  nativeK = cat kRoundDouble



automatic interpretation

type AutoInterpreter =

  (Plugins.Type -> DictionaryStack Plugins.CoreExpr) ->

  Plugins.Type ->           -- ^ the category

  Plugins.Type ->           -- ^ the original function's type

  Plugins.Id ->             -- ^ the original function

  [Plugins.CoreExpr] ->     -- ^ any arguments applied at the call site

  CategoryStack (Maybe Plugins.CoreExpr)



existential types

-- won't work

type Rep (Meh b c) = (forall a. (a, b), c)


-- might work

type Rep (Meh b c) = (Exists (Flip (,) b), c)



mutual recursion

-- won't work

let a = Foo {bar = b * c, baz = 3 + bar a}

    

-- works

let bar' = b * c

    a = Foo {bar = bar', baz = 3 + bar'}
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Thank you! Any questions?

• https://github.com/sellout/compiling-anything-to-categories


• greg@technomadic.org


• @sellout (Twitter)


• http://conal.net/papers/compiling-to-categories


• https://github.com/con-kitty/categorifier




