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data Maybe a = Nothing | Just a
data List a = Nil | Cons a (List a)

data Either a b = Left a | Rightb



Which should be

What do accepted datatypes have?






Haskell98

data Applint f = Mk (f Int)

Appint :: ?



Haskell98

data Applint f = Mk (f Int)

Appint :: ?

Applnt :: (x > %) > x



data Q1 a = MkQ1

data Q2 = MkQ2 (Q1 Maybe)



data Q1 a = MkQ1

data Q2 = MkQ2 (Q1 Maybe)

--Q1::

X — %k



data Q1 a = MkQ1 —~-Q1: x> %

data Q2 = MkQ2 (Q1 Maybe) -- Rejected!



data Q1 a = MkQ1 Q2

data Q2 = MkQ2 (Q1 Maybe)



data Q1 a = MkQ1 Q2 - QL :: (x> %) > %

data Q2 = MkQ2 (Q1 Maybe)



data Q1 a = MkQ1 Q2 - QL :: (x> %) > %

data Q2 = MkQ2 (Q1 Maybe) -- Accepted!



Modern Haskell

Extension
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Description

Allow the user ta write amhiauous tvnes and the tvne inference enaine to infer them

DeriveFunctor Enable deriving for the Functor class. Implied by periveTraversable.
Deriv . .
ExtendedDefaultRules Use GHCi’s extended default rules in a normal module.
Deriv| . . . .
Flexi LiberalTypeSynonyms Enable liberalised type synonyms.
Deriv Flexi MagicH; OoverloadedLabels Enable overloaded labels.
Deriv overloadedLists Enable overloaded lists.
Forei MonadCy Overloadedsss=i C. dad ceei Lis. 1
Deriv| Funct MonadF{ PackageImf StrictData Enable default strict datatype fields.
M L Parallelrni TemplateHaskell Enable Template Haskell.
GADT OnoLO¢ PartialTy] TemplateHaskellQuotes Enable quotation subset of Template Haskell. "
Disam GADT Monomol patterncud TraditionalRecordSyntax Disable support for traditional record syntax (as supported by Haskell 98) ¢ {f = x}
R TransformListComp Enable generalised list comprehensions.
. MultiP3 PatternSyy
Dupli Genel PolyKinds | Trustworthy Enable the Safe Haskell Trustworthy mode.
Empty| HexF1 Multiwg Post£ixopd TupleSections Enable tuple sections.
ex NamedF| Quantified TypeApplications Enable type application syntax.
Empty)| Implj ouasiguotd TypeFamilies Enable type families. Implies ExplicitNamespaces , KindSignatures ,and MonoLocalBinds .
Exist — NamedW] Rankzryped TYPeFamilyDependencies Enable injective type families. Implies TypeFamilies .
Negatiy RankNTyped TypeInType Deprecated. Enable kind polymorphism and datatype promotion.
Expli Impre NPluskl Rebindabld TypeOperators Enable type operators. Implies ExplicitNamespaces .
I | Recordwild TYPeSynonymInstances Enable type synonyms in instance heads. Implied by FlexibleInstances .
nco. :
Nullary UnboxedSums Enable unboxed sums using
. Recursivel] .
Expli Instd RoleAnnotd UnboxedTuples Enable the use of unboxed tuple syntax.
Numb Safe UndecidableInstances Enable undecidable instances.
umDec]
Intex ScopedTypd UndecidableSuperClasses Allow all superclass constraints, including those that may result in non-termination of the
Kindg Numeriq Standalond typechecker.
overla UnicodeSyntax Enable unicode syntax.
v StarIsTypd
Lambd i Y29 Unsate Enable Safe Haskell Unsafe mode.
StaticPoi
aticPoll  Viewpatterns Enable view patterns.

Strict




{-# LANGUAGE
ExplicitForAll

, PolyKinds

, ExistentialQuantification

, TypelnType

, TypeApplications

#-}



data X :: foralla (b::*->*). ab->*

data Y :: forall (c :: Maybe Bool). X c-> *



data X :: forall a (b::*->*).a b ->*

data Y :: forall (c :: Maybe Bool). X c-> *



data X :: forall a (b::*->*).a b ->*
data Y :: forall (c :: Maybe Bool). X c-> *

a:;(*—>*)—>*

Kind mismatch!



dataQ: forall (a::fb)(c::k).fc->*



dataQ: forall (a::fb)(c::k).fc->*



dataQ: forall (a::fb)(c::k).fc->*

data Q :: forall (f::?) (b::?) (k::?) forall (a:: fb) (c:: k).fc->*



data Q :: forall (a:: fb)l(c:: k). fc->*
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data Q :: forall (a:: fb) (c:: k)
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data Q :: forall (a ::

ok
.*
k> *
ok

o —Hh X O

f b

J(c::k).fc->*



dataQ: forall (a::fb)(c::k).fc->*
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dataQ: forall (a::fb)(c::k).fc->*

data Q :: forall (f::?) (b::?) (k::?) forall (a:: fb) (c:: k).fc->*



dataQ: forall (a::fb)(c::k).fc->*

data Q :: forall (k::?) (f::?) (b::?) forall (a:: fb) (c:: k). fc->*



dataQ: forall (a::fb)(c::k).fc->*

data Q :: forall (k::*) (f::k->*) (b::k) forall (a :: fb) (c:: k) . fc->*



Inferring Datatypes



Inferring Datatypes

* If you are a type theorist...
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Inferring Datatypes

* |If you are a GHC hacker/developer...
* Further language extensions
 How our work relates to GHC



