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http://hackage.haskell.org/trac/ghc/wiki/TypeFunctions
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Oleg Kiselyov, Simon Peyton Jones
and Chung-chieh Shan (BirhiZ):

“Fun with type functions”
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o B EE

addnm=n+m

factorial 0 = |
factorial n = n * factorial (n-1)
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data Z
data S a

type family Add n m
~ typeinstanceAdd Zx =x
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*TypeLevel> :kind Int
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B2 OD {5 A

<SfJE XN (Sized List)

data Vec e len where -- bounded wvector
Nil :: Vec e Z

Cons :: e -> Vec e len -> Vec e (S len)
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kg X b

RSz R DE

vhead :: Vec e (S len) -> e
vhead (Cons xXx ) = X

35

*TypeLeve

1> vhead (Cons | Nil)
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kg X b

o EFRHA

*TypeLevel> vhead $ vappend Nil Nil

<interactive>:|:8:
Couldn't match expected type 'S len'
against inferred type 'Add Z Z'
Expected type:Vec e (S len)
Inferred type: Vec e (Add Z Z)
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o AI[FFHIK (type synonym families)

o B E L TEDH

® c.g.Add BA#
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data family TIinteger n m
data instance Tinteger Z x = Minus X
data instance TInteger (S x) Z = Plus x
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o 7 ZAWE (class families)
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http://hackage.haskell.org/trac/ghc/wiki/TypeFunctions/ClassFamilies
http://hackage.haskell.org/trac/ghc/wiki/TypeFunctions/ClassFamilies
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° B X 1EIX (syntax sugar)
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class GMapKey k where
data GMap Kk * > *
empty GMap k v
lookup kK -> GMap k v -> Maybe v
insert k -=> v -> GMap k v -> GMap k v

instance GMapKey Double where
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http://www.cse.unsw.edu.au/~chak/papers/tidt-slides.pdf
http://www.cse.unsw.edu.au/~chak/papers/tidt-slides.pdf
http://haskell.org/ghc/docs/latest/html/libraries/base/Prelude.html#v:.
http://haskell.org/ghc/docs/latest/html/libraries/base/Prelude.html#v:.
http://haskell.org/ghc/docs/latest/html/libraries/base/Prelude.html#v:lookup
http://haskell.org/ghc/docs/latest/html/libraries/base/Prelude.html#v:lookup

&AL D

instance GMapKey Int where
data GMap Int v = GMapInt
(Data.Map.IntMap Int v)
empty = GMapInt Data.Map.empty
lookup k (GMapInt m) = Data.IntMap.lookup k m
insert k v (GMapInt m) GMapInt

(Data.IntMap.insert k v m)
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® **Monad 7 7 X
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**Monad (BEZERE)

class (Monad m) => MonadState s m | m -> s where
get:ms
put s ->m ()

instance MonadState s (State s) where

get = State $ \s -> (s,5)
put S = State $ \ -> ((), s)
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**Monad (B }%)

type family StateType (m :: * -> *)
class (Monad m) => MonadState m where
get m (StateType m)
put StateType m -> m ()

type instance StateType (State s) = s

instance MonadState (State s) where
get = State $ \s -> (s, s)
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http://hackage.haskell.org/cgi-bin/hackage-scripts/package/mtl-tf
http://hackage.haskell.org/cgi-bin/hackage-scripts/package/mtl-tf

**Monad (E:EHY)

class (Monad m) => MonadState m where
type StateType m
get m (StateType m)
put StateType m => m ()

-—- State = StateT Identity
instance (Monad m)

=> MonadState (Lazy.StateT s m) where
type StateType (Lazy StateT s m) = s
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http://hackage.haskell.org/cgi-bin/hackage-scripts/package/monads-tf
http://hackage.haskell.org/cgi-bin/hackage-scripts/package/monads-tf
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class Col a b | a->b where
InCal.c s a2k

instance Col a [a] where
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http://d.hatena.ne.jp/keigoi/20080524/p1
http://d.hatena.ne.jp/keigoi/20080524/p1
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e a & blEEUE

class TypeCast a b | a->b, b->a where
typeCast :: a->b

instance TypeCast a a where
typeCast = 1d
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http://hackage.haskell.org/trac/ghc/ticket/2102
http://hackage.haskell.org/trac/ghc/ticket/2102
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http://itpro.nikkeibp.co.jp/article/COLUMN/20090407/327904/
http://itpro.nikkeibp.co.jp/article/COLUMN/20090407/327904/
http://www.kotha.net/ghcguide_ja/6.10.2/type-families.html
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http://www.kotha.net/ghcguide_ja/6.10.2/type-families.html
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http://hackage.haskell.org/trac/ghc/wiki/TypeFunctions/TotalFamilies
http://hackage.haskell.org/trac/ghc/wiki/TypeFunctions/TotalFamilies

AR (X)

type Add n m where
Add Z x = x

Add (S x) y =S (Add x y)

type Times x y where
Timesx Z=Z

Times x (Sy)=Add x (Times xy )
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o tfp: Type-level programming library using
type families

® Salsa: A .NET Bridge for Haskell
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http://hackage.haskell.org/cgi-bin/hackage-scripts/package/tfp
http://hackage.haskell.org/cgi-bin/hackage-scripts/package/tfp
http://hackage.haskell.org/cgi-bin/hackage-scripts/package/tfp
http://hackage.haskell.org/cgi-bin/hackage-scripts/package/tfp
http://hackage.haskell.org/cgi-bin/hackage-scripts/package/Salsa
http://hackage.haskell.org/cgi-bin/hackage-scripts/package/Salsa
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http://www.nabble.com/type-level-programming-support-library-td22774426.html
http://www.nabble.com/type-level-programming-support-library-td22774426.html
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Fun with type functions
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