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mempty :: a

mconcat :: [a] -> a

mconcat = foldr mappend mempty
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T y p e c l a s s e s , e n c o d e d

I n 2 0 1 5 , M i c h a e l P i l q u i s t s t a r t e d s i m u l a c r u m .

G o a l : c o n s i s t e n t e n c o d i n g a c r o s s d i f f e r e n t p r o j e c t s , 0 b o i l e r p l a t e



S i m u l a c r u m
I n p u t

import simulacrum._

@typeclass trait Semigroup[A] {

@op("|+|") def append(x: A, y: A): A

}



S i m u l a c r u m
O u t p u t

object Semigroup {

def apply[A](implicit instance: Semigroup[A]): Semigroup[A] = instance

// ...

}



S i m u l a c r u m
M o r e o u t p u t

object Semigroup {

trait Ops[A] {

def typeClassInstance: Semigroup[A]

def self: A

def |+|(y: A): A = typeClassInstance.append(self, y)

}

}



S i m u l a c r u m
E v e n m o r e o u t p u t

object Semigroup {

trait ToSemigroupOps {

implicit def toSemigroupOps[A](target: A)(implicit tc: Semigroup[A]): Ops[A] = new Ops[A] {

val self = target

val typeClassInstance = tc

}

}

object nonInheritedOps extends ToSemigroupOps

}



S i m u l a c r u m
Y e t m o r e o u t p u t

object Semigroup {

trait AllOps[A] extends Ops[A] {

def typeClassInstance: Semigroup[A]

}

object ops {

implicit def toAllSemigroupOps[A](target: A)(implicit tc: Semigroup[A]): AllOps[A] = new AllOps[A] {

val self = target

val typeClassInstance = tc

}

}

}
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I n p u t
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W e ’ r e n o t d o n e y e t

S i m u l a c r u m d i d n ’ t s o l v e t h e p e r f o r m a n c e i s s u e .

O u t p u t

Semigroup.ops.toAllSemigroupOps(x).|+|(y)
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“ A s s o o n a s y o u g i v e S c a l a p r o g r a m m e r s a n e w t o y ,

t h e y w i l l s t a r t a b u s i n g i t i n w a y s y o u c a n ’ t i m a g i n e . ”
– a n c i e n t S c a l a p r o v e r b



S c a l a i s n ’ t H a s k e l l

H a s k e l l

instance Monad (Either a) where

{- ... -}

S c a l a

implicit val eitherMonad[A]: Monad[({ type λ[β] = Either[A, β] })#λ] =

// ...
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k i n d - p r o j e c t o r

E v e n m a c r o s c a n ’ t f i x m i s s i n g s y n t a x . *

W e n e e d a c o m p i l e r p l u g i n !

implicit val eitherMonad[A]: Monad[Either[A, ?]] = // ...
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S I - 2 7 1 2

def foo[F[_], A](fa: F[A]) = // ...

// doesn't compile!

// Either[_, _] is not an F[_]

foo(x: Either[String, Int])



U n a p p l y

D e p e n d e n t m e t h o d t y p e s + t o n s o f b o i l e r p l a t e = S I - 2 7 1 2 h a c k



U n a p p l y

trait Unapply[TC[_[_]], MA] {

type M[_]

type A

def TC: TC[M]

def subst: MA => M[A]

}

// okay ...



U n a p p l y

implicit def unapply3MTLeft[TC[_[_]], F[_[_],_,_], AA[_], B, C]

(implicit tc: TC[F[AA,?,C]]): Aux3MTLeft[TC,F[AA, B, C], F, AA, B, C] =

new Unapply[TC, F[AA,B,C]] {

type M[X] = F[AA, X, C]

type A = B

def TC: TC[F[AA, ?, C]] = tc

def subst: F[AA, B, C] => M[A] = identity

}

// the what now?!?!
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S e n i o r C o n s u l t a n t

i n n o Q D e u t s c h l a n d G m b H

L a r s i s k n o w n a s o n e o f t h e f o u n d e r s o f t h e T y p e -

l e v e l i n i t i a t i v e w h i c h i s d e d i c a t e d t o p r o v i d i n g

p r i n c i p l e d , t y p e - d r i v e n S c a l a l i b r a r i e s i n a f r i e n d l y ,

w e l c o m i n g e n v i r o n m e n t . A f r e q u e n t c o n f e r e n c e

s p e a k e r , t h e y a r e a c t i v e i n t h e o p e n s o u r c e c o m -

m u n i t y , p a r t i c u l a r l y i n S c a l a .
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