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newtype Pair = Pair (Int, Int)



  

newtype Pair = Pair (Int, Int)

instance Monoid Pair where
  mempty = Pair (0, 1)
  mappend (Pair x1 y1)
          (Pair x2 y2)
    = Pair (x1 + x2) (y1 * y2)



  

newtype Pair = Pair (Int, Int)
  deriving Monoid
  via (Sum Int, Product Int)



  



  



  

deriving

DerivingVia

CoercibleNewtypes



  

deriving



  

deriving

deriving ( Eq, Ord, Read, Show, ... )



  

deriving

deriving ( Eq, Ord, Read, Show, ... )

{-# LANGUAGE DeriveDataTypeable #-}
{-# LANGUAGE DeriveGeneric #-}



  

deriving

deriving ( Eq, Ord, Read, Show, ... )

{-# LANGUAGE DeriveDataTypeable #-}
{-# LANGUAGE DeriveGeneric #-}

{-# LANGUAGE StandaloneDeriving #-}



  

deriving

deriving ( Eq, Ord, Read, Show, ... )

{-# LANGUAGE DeriveDataTypeable #-}
{-# LANGUAGE DeriveGeneric #-}

{-# LANGUAGE StandaloneDeriving #-}

{-# LANGUAGE GeneralizedNewtypeDeriving #-}



  

deriving

deriving ( Eq, Ord, Read, Show, ... )

{-# LANGUAGE DeriveDataTypeable #-}
{-# LANGUAGE DeriveGeneric #-}

{-# LANGUAGE StandaloneDeriving #-}

{-# LANGUAGE GeneralizedNewtypeDeriving #-}

{-# LANGUAGE DeriveAnyClass #-}



  

deriving

deriving ( Eq, Ord, Read, Show, ... )

{-# LANGUAGE DeriveDataTypeable #-}
{-# LANGUAGE DeriveGeneric #-}

{-# LANGUAGE StandaloneDeriving #-}

{-# LANGUAGE GeneralizedNewtypeDeriving #-}

{-# LANGUAGE DeriveAnyClass #-}

{-# LANGUAGE DerivingStrategies #-}



  

class Monoid a where
  mempty  :: a
  mappend :: a -> a -> a

class Applicative f where
  pure   :: a -> f a
  liftA2 :: (a -> b -> c) -> f a -> f b -> f c



  

instance Monoid a
    => Monoid (IO a) where
  mempty  = pure   mempty
  mappend = liftA2 mappend



  

instance Monoid a
    => Monoid (ST s a) where
  mempty  = pure   mempty
  mappend = liftA2 mappend



  

instance Monoid b
    => Monoid (a -> b) where
  mempty  = pure   mempty
  mappend = liftA2 mappend



  

instance (Monoid a, Monoid b)
    => Monoid (a, b) where
  mempty  = pure   mempty
  mappend = liftA2 mappend



  

instance (Applicative f, Monoid a)
    => Monoid (f a) where
  mempty  = pure   mempty
  mappend = liftA2 mappend



  

instance (Applicative f, Monoid a)
    => Monoid (f a) where
  mempty  = pure   mempty
  mappend = liftA2 mappend

instance Alternative f
    => Monoid (f a) where
  mempty  = empty
  mappend = (<|>)



  

instance (Applicative f, Monoid a)
    => Monoid (f a) where
  mempty  = pure   mempty
  mappend = liftA2 mappend

instance Alternative f
    => Monoid (f a) where
  mempty  = empty
  mappend = (<|>)



  

newtype Ap f a = Ap { getAp :: f a }



  

newtype Ap f a = Ap { getAp :: f a }

instance (Applicative f, Monoid a)
    => Monoid (Ap f a) where
  mempty = Ap (pure mempty)
  mappend (Ap fa) (Ap fb)
    = Ap (liftA2 mappend fa fb)



  

instance Monoid a
    => Monoid (IO a) where
  mempty =   pure mempty
  mappend p1 p2
    = liftA2 mappend     p1    p2



  

instance Monoid a
    => Monoid (IO a) where
  mempty = getAp (mempty :: Ap IO a)
  mappend p1 p2
    = getAp (mappend (Ap p1) (Ap p2)
             :: Ap IO a)



  

instance Monoid a
    => Monoid (IO a) where
  mempty = getAp (mempty :: Ap IO a)
  mappend p1 p2
    = getAp (mappend (Ap p1) (Ap p2)
             :: Ap IO a)
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instance Monoid a
    => Monoid (IO a) where
  mempty = getAp (mempty :: Ap IO a)
  mappend p1 p2
    = getAp (mappend (Ap p1) (Ap p2)
             :: Ap IO a)



  

instance Monoid a
    => Monoid (IO a) where
  mempty = getAp (mempty :: Ap IO a)
  mappend p1 p2
    = getAp (mappend (Ap p1) (Ap p2)
             :: Ap IO a)

data IO a = ...
  deriving Monoid via (Ap IO a) 



  

instance Monoid a
    => Monoid (IO a) where
  mempty = getAp (mempty :: Ap IO a)
  mappend p1 p2
    = getAp (mappend (Ap p1) (Ap p2)
             :: Ap IO a)

data IO a = ...
  deriving Monoid via (Ap IO a) 

???
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Coercible
Special constraint witnessing the fact that two types have 

the same runtime representation.

Driving force: newtypes

newtype Age = MkAge Int

instance Coercible (Age -> Bool) (Int -> Bool)
instance Coercible (Int -> Bool) (Age -> Bool)



  

coerce :: Coercible a b => a -> b



  

coerce :: Coercible a b => a -> b
unsafeCoerce            :: a -> b



  

coerce :: Coercible a b => a -> b

newtype Age = MkAge Int

succInt :: Int -> Int
succInt i = i + 1

succAge :: Age -> Age
succAge (MkAge i) = Age (succInt i)



  

coerce :: Coercible a b => a -> b

newtype Age = MkAge Int

succInt :: Int -> Int
succInt i = i + 1

succAge :: Age -> Age
succAge = coerce succInt



  

data IO a = ...
  deriving Monoid via (Ap IO a)



  

data IO a = ...
  deriving Monoid via (Ap IO a)

instance Monoid a => Monoid (IO a) where
  mempty  = coerce (mempty  :: Ap IO a)
  mappend = coerce (mappend :: Ap IO a
                            -> Ap IO a
                            -> Ap IO a)



  

data IO a = ...
  deriving Monoid via (Ap IO a)

instance Monoid a => Monoid (IO a) where
  mempty  = coerce (mempty  :: Ap IO a)
  mappend = coerce (mappend :: Ap IO a
                            -> Ap IO a
                            -> Ap IO a)

Typechecks since IO a and Ap IO a have the same runtime 
representation!
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DerivingVia is generalized
GeneralizedNewtypeDeriving



  

DerivingVia is generalized
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newtype Age = MkAge Int
  deriving newtype Num

==>

instance Num Age where
  (+) = coerce ((+) :: Int -> Int -> Int)
  ...



  

DerivingVia is generalized
GeneralizedNewtypeDeriving

newtype Age = MkAge Int
  deriving Num via Int

==>

instance Num Age where
  (+) = coerce ((+) :: Int -> Int -> Int)
  ...
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DerivingVia improves
DefaultSignatures

class Pretty a where
  pPrint :: a -> Doc
  default pPrint
         :: (Generic a, GPretty (Rep a))
         => a -> Doc
  pPrint = genericPPrint

data Foo deriving (Generic)
instance Pretty Foo



  

DerivingVia improves
DefaultSignatures

class Pretty a where
  pPrint :: a -> Doc
  default pPrint
         :: ???
         => a -> Doc
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data Foo deriving (Show, Generic)
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DerivingVia improves
DefaultSignatures

class Pretty a where
  pPrint :: a -> Doc
  default pPrint
         :: ???
         => a -> Doc
  pPrint = -- Which is the One True Default?

data Foo deriving (Show, Generic)
instance Pretty Foo



  

DerivingVia improves
DefaultSignatures
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DerivingVia improves
DefaultSignatures

newtype ShowPPrint    a = ShowPPrint    a
newtype GenericPPrint a = GenericPPrint a

instance Show a
  => Pretty (ShowPPrint a) where
  pPrint (ShowPPrint x) = text (show x)
instance Generic a
  => Pretty (GenericPPrint a) where
  pPrint (GenericPPrint x) = genericPPrint x



  

DerivingVia improves
DefaultSignatures
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DerivingVia improves
DefaultSignatures
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  deriving (Show, Generic)
  deriving Pretty via (ShowPPrint Foo)



  

DerivingVia improves
DefaultSignatures

data Foo
  deriving (Show, Generic)
  -- deriving Pretty via (ShowPPrint Foo)
  deriving Pretty via (GenericPPrint Foo)



  

DerivingVia improves
DefaultSignatures

data Foo
  deriving (Show, Generic)
  deriving Pretty via (ShowPPrint Foo)
  -- deriving Pretty via (GenericPPrint Foo)



  

In the paper...
● Derive via things that aren’t inter-Coercible (using 

datatype-generic programming)

● Interaction with StandaloneDeriving, associated type 
families, MultiParamTypeClasses, etc.

● DerivingVia as a way to derive asymptotically faster 
code

● DerivingVia as a technique for making it easier to 
retroft superclass constraints



  

data Slides
  deriving Conclusion
  via WrapUp Slides

● Simple extension, but with powerful consequences
● Compositional, confgurable, cheap, and cheerful
● Encourages code reuse and codifying patterns into 

named ideas that others can refer to
● Leverages existing technology in GHC

Debuts in GHC 8.6!
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