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1976 SASL
1981 Kent Recursive Calculator

     1983 Miranda



var



[a] -> [b]



+
list comprehensions
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reverse [1..]
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The type of equality: (==)

Miranda:  * -> * -> Bool

Standard ML: ’a -> ’a -> Bool
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instance Eq Int where
  x == y = …

class Eq a where
  (==) :: a -> a -> Bool

elem :: Eq a => a -> [a] -> Bool



instance Num Int where…
instance Num Float where…
instance Num (Complex Float) where…

class Num a where
  (+) :: a -> a -> a
  (-) :: a -> a -> a
  (*) :: a -> a -> a
  …

double :: Num a => a -> a
double x = x + x



instance Num a where
  …
  fromInteger :: Integer -> a

2 + 2.5

fromInteger



MacQueen: type classes       SML modules

class             signature

instance             structure

overloaded             functor   
function



Haskell 1.0: 12 classes
Constructor classes
Multi-parameter type classes
Functional dependencies
Associated types + data-types
Monad, Functor, Applicative
Monad transformer libraries





Functional+ concurrency and distribution

Designed at                                        in Stockholm

Brought functional programming to telecoms industry, 
internet servers (e.g. WhatsApp)

Strict 

Dynamically typed 



Type specs 
written in 

comments

Dialyzer

”Who needs 
soundness 
anyway?”

Gradual 
typing

e.g. 
WhatsApp 
eqWAlizer

1997



2007





…to be continued
















	Bildnummer 1
	Bildnummer 2
	Bildnummer 3
	Bildnummer 4
	Bildnummer 5
	Bildnummer 6
	Bildnummer 7
	Bildnummer 8
	Bildnummer 9
	Bildnummer 10
	Bildnummer 11
	Bildnummer 12
	Bildnummer 13
	Bildnummer 14
	Bildnummer 15
	Bildnummer 16
	Bildnummer 17
	Bildnummer 18
	The type of equality: (==)
	Arithmetic
	Bildnummer 21
	Bildnummer 22
	Bildnummer 23
	Bildnummer 24
	MacQueen: type classes       SML modules
	Bildnummer 26
	Bildnummer 27
	Bildnummer 28
	Bildnummer 29
	Bildnummer 30
	Bildnummer 31
	Bildnummer 32
	Bildnummer 33
	Bildnummer 34
	Bildnummer 35
	Bildnummer 36
	Bildnummer 37
	Bildnummer 38
	Bildnummer 39

