.

Escape from
the Ivory tower
The Haskell journey i

Simon Peyton Jones, Microsoft Research



1976-80

=4 John and Simon
¢ o to university

Early days of microprocessors
4kbytes is a lot of memory
Cambridge University has one (1) computer

AEIJ‘



The late 1970s, early 1980s

SK combinators,
J graph reduction

(Turner)

Lambda the Ultimate
(Steele, Sussman)

e.g. (\X. x+x) 5
=S(SK+DI5




Backus Turing Award 1977

Can Programming Be Liberated from the von
Neumann Style? A Functional Style and Its
Algebra of Programs

John Backus
IBM Research Laboratory, San Jose

Conventional programming languages are growing
ever more enormous, but not stronger. Inherent defects
at the most basic level cause them to be both fat and
weak: their primitive word-at-a-time style of program-
ming inherited from their common ancestor—the von
Neumann computer, their close coupling of semantics to
state transitions, their division of programming into a
world of expressions and a world of statements, their
inability to effectively use powerful combining forms for
building new programs from existing ones, and their lack
of useful mathematical properties for reasoning about
programs.

rd ah L ] - B - -

John Backus Dec 1924 o Mar 2007



The Call

—

Have no truck with the % :

\ QFUbby COmpromises of e,

Furner)

. . . J
Imperative programming!
mbinators, }
reduction
Goforth, follow the Path "™

of Purity, and design
new languages |

O Bec au alle

want to build our
and new COmpUterS own language and
- and rule the world onp
Q\

Cameron Purdy



Result

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

}gsfa- April 1990 (2% yrs later): Haskell 1.0 report



Practitioners

Geeks

History of most research

languages
1,000,000
10,000
100
The quick death
1 _\
1yr oyr 10yr 15yr




Practitioners

Geeks

Successful research languages

1,000,000

10,000

100

The slow death
1 /\

1yr oyr 10yr 15yr



Practitioners

Geeks

C++, Java, Perl/Ruby

Threshold of immortality

1,000,000
10,000
The complete
100 absence of death

1yr Syr 10yr

15yr




Practitioners

Geeks

Committee languages

1,000,000

10,000

100 The committee

language

1yr Syr 10yr 15yr




Practitioners

Geeks

1,000,000

10,000

100

Haskell

A

0 L e a r Haskellgs a great way of
training yourself to think functionally
S0 you are ready to take full

ol'm already | oo kjyRafagdolC# 3.0 when it comes

coding problems and my
mental perspective is now

shifting back and forth

between purely OO and
more FP styl ed
(blog Mar 2007)

sol utionsboé

The second life?

out 6
(blog Apr 2007)

Apr 1990 1995 2000

4

2005 2010

Ol a



Haskell i1s 21: so i1s Michael

N _*'r \‘.‘ AN " a4 J '.“ [
té? R PR I’I; .'P.’;.f” :
Michael (b 1990)
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Language popularity
how much language X is used

This is a chart showing combined results from all data sets.

o Haskell #20
(#25 in 2008)

~'§&.\ el langpop.com Nov 2011



Language popularity
how much language X Is talked about

= Haskell #5
e (#6 in 2008)

Forth
Tcl |
Cobol
Fortran :
Pascal| |
Delphi]
Actionscript|
ColdFusion|]
~ e
N

0.20 0.40 0 |angp0p.C0m NOV 2011




Incredibly supportive community

™ Firefox ~ |

»=  haskell.org/haskellwiki/Haske

*§ - Robert Glueck

£ Yy

(& >
(€ )
L] StickWiki ¥ NewCodeGen B8 i have a zunussi aquacy... & Train | Current || Haskell | ' GHC [J ChordCo | CAS | WG2.8 | RandAlg @ ROTTEN TOMATOES: M... » [ Bookmarks

< fev 2... |8 Schedule... | = Simon Pe...| [ | » Suppor... | ¥ Create O... | E) A Neigh... | "% InfoQ: Ru...| [£) main is u... | E) Neil Mitc... Cs Copy you...| | | Home pa...| ¥=Haskel... x| > + -

View source History

The Haskell Programming Language

m

Haskell is an advanced purely-functional programming language. An open-source product of

more than twenty years of cutting-edge research, it allows rapid development of robust, L
concise, correct software. With strong support for integration with other languages, built-in

rich librarie

Haskell makes it easier to produce flexible, maintainable, high-quality software.

Learn Haskell Use Haskell Join the Community
e What is Haskell? ¥ Download Haskell | « Haskell on Reddit, Stack Overflow
¢ Try Haskell in your browser » Language specification ¢ Mailing lists, IRC channels
e Learning resources e Hackage library database ¢ Wiki (how to contribute)
e Books & tutorials ¢ Applications and libraries ¢ Communities and Activities Reports
e Library documentation e Hoogle and Hayoo API search e Haskell in industry, research and

education.
¢ Planet Haskell B, The
Q‘ Monad.Reader -
= ® Find: taste ¥ Next ¥ Previous & Highlight all [T Match case

2 2]



Mobilising the community

A Package = unit of distribution

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

bash $ cabal install

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

pressburger

3 HackageDB: packages by category - Mozilla Firefox
Ble Edit Wew History Bookmarks Tnols  Help

® -c

[ stickwiki [ Simon's links [ Haskell [ GHC ] ChordCo

(et [ A | httpsijhackage haskel.orgfpackagesfarchive/pkg lst himl

[Cl- | ik computer science research ukere

[ cas [ ] we2.8 [ ] TOPLAS [ ] &* [ ] Occhnal | ] Essays &P Max Bolingbroke B, Joel on Scftware 8] xked
ked - & wiebcom..| | | Galois Blog » Blo... | )= Hackage statistic... | @@ POPL 2009

7 HackageD... £ | i #3324 (Add Fold... % #2120 (rraysal. )= The Haskel-Cafe

hackageDB :: [Package]

Intreduction Packages Hayoo! Wyhat's new Upload zer accounts
Packages by category

Categories: .NET (1), Al (5), Algorithrns (27), Backup (1), Bicinformatice (39, BSD (1), Classification (1), Clustering (2), Code Generation (4), Codec (32), Codecs (3),
Combinators (3), Comonads (1), Compiler (3}, C (23), G .8 ¥ (23), Console {113, Contral (54), Cryptography (10}, Data (184),
Data Mining (4), Data Structures (26), Database (40), Datamining (1), DataStructures (1), Debug (5), Dependent Types (3}, Deskiop (1), Development (62}, Distributed
Computing (18), Distribution (24), Editor (&), Education (2), FFI (7), FFI Tools (2), Finance (1), Foreign (18), FRP (16), Game (37), Generics (13), Gentoa (1), GHC [2), GIS
Programs (19, Graphics (75), GUI (200, Hardware (3), Help (1), IDE (1, Intedaces (&), Language (579, List (4), Math (53), Middleware (2), Manadic Regions (13,

Monads (23), Music (14), Matural Language Processing (13), Netwark (78), Metwarking (1), Mumber Theary (1), Mumeric (1), Numerical (7), Other (4), Parsing (30), Pattern
Classification (1), Physics (4), PL/SQL Tools (1), Pugs (), Reactivity {12}, Reflection (2}, RFG (1), Scientific Simulation (1), Screensaver (1), Scripting (1), Search (4),
Security 1), Sound (50), Source-tools (5, Stochastic Contral (1), System (116), System Consale (1), Test (1), Testing (22), Text (112), Text. ParserCombinators Parsing
Text (1), Theorem Provers (3), Trace (2), User Interfaces (23), User-interface (13, Utility (1), Utils (7), Weh (34), XML (18}, Unclassified (27)

.NET

<= hs-dotnet library. Pragmatic NET interop for Haskell
Al

= Dao program: An interactive knowledge base, natural language interpreter
= hfann library and program; Haskell binding to the FAMNN library

= hgalib library: Haskell Genetic Algorithm Library

<= hpylos program: Al of Pylos game with GLUT interface

< mines program: Minesweeper simulation using neural networks

Algorithms

s kinan: caarch likrane Rinant and avhanantial caarehos



Now over 3,5000 packages on Hackage




