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Origins

Haskell I1s 20 this year



The late 1979s, early 1980s

Pure functional programming: Lazy functional
recursion, pattern matching, programming

comprehensions etcetc (Friedman, Wise, Henderson,
(ML, SASL, KRC, Hope, Id) Morris, Turner)

Lisp machines Lambda the Ultimate
(Symbolics, LMI) (Steele,Sussman)

SK combinators,

graph reduction

. Turner
Dataflow architectures (Turner)
(Dennis, Arvind et al)

Backus 1978

Can programming be liberated

from the von Neumann style?

John Backus Dec 1924 Mar 2007




The 1980s

Functicr
recurs

3 FP Is respectable
’ (as well as cool)

Go forth and design new
languages
and new computers
and rule the world




Chaos
Many, many bright young things

Many conferences
(birth of FPCA, LFP)

Many languages
(Miranda, LML, Orwell, Ponder, Alfl, Clean)

Many compilers

Many architectures
(mostly doomed)




Crystalisation

FPCA, Sept 1987: initial meeting.
A dozen lazy functional programmers, wanting
to agree on a common language.

A Suitable for teaching, research, and
application

A Formally -described syntax and semantics
A Freely available
A Embody the apparent consensus of ideas

A Reduce unnecessary diversity
Absolutely no clue how much work we were taking on

Led to...a succession of face -to-face meetings
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WG2.8 June 1992
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Most new programming languages
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Successful research languages
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Committee languages
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Has kel l 0 L e a r Haskellgs a great way of

training yourself to think functionally

Ol 'm already o 0oy gre rgady to take full advantage
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Mobilising the community

A Package = unit of distribution

A Cabal: simple tool to install package and all
Its dependencies

bash$ cabal install pressburger

A Hackage: central
repository of
packages, with
open upload policy

Algorithms



Result: staggering

Package uploads
Running at 300/month
Over 1350 packages

Hackage Downloads

100 200 200 400 500

500000

Days since launch of Hackage

400000

Package downloads
heading for 1 million




Type classes



Haskell in one slide

Higher order Polymorphism
(works for any

type a)

Type signature

filter :: (a ->Bool ) ->[a] ->]4]

filter p [] =[]
filter p (X:xs)

| p X =X : filter p
| otherwise = filter p

Guards
Functions defined distinguish

by pattern sub-cases
matching




Problem

member :: a ->[a] -> Bool
member X [] = False
member X (y:ys) X==y = True

| otherwise = member x

Test for equality

A Can this really work FOR ANY type a?

A E.g. what about functions?
member negate [increment, \ X. 0-X]



Similar problems

A Similar problems
Asort::[a] ->[a]
A+):a->a->a
A show :: a -> String
A serialise :: a ->BitString
A hash :: a ->Int

7

A Unsatisfactory solutions
A Local choice

A Provide equality, serialisation for everything, with
runtime error for (say) functions



A Local choice
A Write (a + b) to mean (a~ plusFloat™ b) or
(a plusint ~ b) depending on type of a,b
A Loss of abstraction; eg member is monomorphic

A Provide equality, serialisation for everything,
with runtime error for (say) functions

A Not extensible: just a baked -in solution for
certain baked -in functions

A Run-time errors



