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"Life Is too short for imperative
programming’

John Hughes



Sorting in Haskell

sort [] = []
sort (x:xs) =
sort [y | vy <- xs, y<x]
++ [x]
++ sort [y | yv <- xs, y>=x]



Sorting in Pascal

{ Use quicksort to sort the array of integers. }
PROCEDURE Quicksort(size: Integer; VAR arr: IntArrType);

{ This does the actual work of the quicksort. It takes the
parameters which define the range of the array to work on,
and references the array as a global. }

PROCEDURE QuicksortRecur (start, stop: integer);

VAR
m: integer;

{ The location separating the high and low parts. }
splitpt: integer;

{ The quicksort split algorithm. Takes the range, and
returns the split point. }
FUNCTION Split(start, stop: integer): integer;
VAR
left, right: integer; { Scan pointers. }
pivot: integer; { Pivot value. }

{ Interchange the parameters. }
PROCEDURE swap (VAR a, b: integer):

VAR

t: integer;
BEGIN

t := a;

a := b;

b :=t

END;



Sorting in Pascal, page 2

BEGIN { Split }

{ Set up the pointers for the hight and low sections, and
get the pivot value. }

pivot := arr[start]:;
left := start + 1;
right := stop;

{ Look for pairs out of place and swap 'em. }
WHILE left <= right DO BEGIN
WHILE (left <= stop) AND (arr[left] < pivot) DO
left := left + 1;
WHILE (right > start) AND (arr[right] >= pivot) DO
right := right - 1;
IF left < right THEN
swap (arr[left], arr[right]):
END;

{ Put the pivot between the halves. }
swap (arr[start], arr[right]):;

{ This is how you return function values in pascal.
Yeccch. }

Split := right
END;

BEGIN { QuicksortRecur }
{ If there's anything to do... }
IF start < stop THEN BEGIN
splitpt := Split(start, stop):



Sorting in Pascal, page 3

{ This is how you return function values in pascal.
Yeccch. }
Split := right
END;

BEGIN { QuicksortRecur }
{ If there's anything to do... }
IF start < stop THEN BEGIN
splitpt := Split(start, stop):
QuicksortRecur (start, splitpt-1):;
QuicksortRecur (splitpt+l, stop):
END
END;

BEGIN { Quicksort }
QuicksortRecur (1, size)
END;



Sorting in Java

private void quicksort(int low, int high) ({

int 1 = low,

int pivot =
while (1 <=
while

while

if (4

j = high;
numbers[low + (high-low)/2];
J) |

(numbers[i] < pivot) ({

i++;

(numbers[j] > pivot) ({
j--;

<= 3) {
exchange (1, j):
i++;

Jj-—-;



}

Sorting in Java, page 2

if (low < j)
quicksort (low, j);

if (i < high)

quicksort (i, high) ;

private void exchange (int 1i,

{

int temp =
numbers[i]
numbers|[j]

numbers|[i];

numbers|[j];
temp;

int j)



Software Crisis, 1968—today

« Software project outcomes

0 Cancelled

B >2x cost
overrun

B Success




In Large Companies

O Success B Failure

O Implemented feature B Not implemented




The Von Neumann Bottleneck
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Technology adoption life cycle
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The Erlang Story

« 1986—Erlang emerges at Ericsson
— Functional language

— Extra support for concurrency & fault
tolerance

» Early 1990s—small products
* 1996

— Open Telecoms Platform (higher-order
functions for robust telecom systems)

— AXD 301 project starts



The AXD 301

ATM switch (telephone
backbone)

Born out of a failed
project!

1,5 MLOC Erlang
Seven nines reliability

4-10x better
productivity, quality




Erlang Story |l

* 1998—Erlang banned for new projects
* 1998—0pen source Erlang

* 1998—DBluetall
—Jane Walerud VD
— Mail robustifier, Web prioritizer



SSL Accelerator

CONNECT TIMES

Alteon
iSD2.0

« Alteon WebSystems' SSL
Accelerator offers

phenomenal performance,
management and
scalabillity.

— Network Computing

CacheFlow
SA-725
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QuviQ

* Founded May 2006

» Selling... QuickCheck!

— Key feature: simplifies failing tests
— Extensions for testing stateful systems



Media Proxy

* Multimedia IP-telephony (IMS)
 Connects calls across a firewall

* Test adding and removing callers from a
call
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3G Radio Base Station



http://upload.wikimedia.org/wikipedia/commons/c/c5/Gsm-bts-walbrzych.jpg

"We know there is a lurking bug somewnhere in the code. We have got
'‘bad object' and 'premature eof' every other month the last year. We
have not been able to track the bug down since the file is repaired
automatically next time it is opened.”

Tobbe Térnqvist, Klarna, 2007
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Most Influential ICFP
Paper Award
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Erlang in Ericsson

* 1998—BANNED!

« 2007/—Recommended for "complex state
machines with high performance
requirements”

» 2010—recruiting Erlang programmers in
Goteborg
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Financial Contracts in Haskell

= The option to acquire 10 Microsoft shares, for $100,

anytime between t1 and t2 years from now

anytime :: Contract -> Contract

-—- Acquire the underlying contract at
-- any time before it expires (but

-- you must acquire it)

anytime:

Choose when

golden handcuff = anytime shares

shares = zero or (scaleK -100 (one Dollar) "and
scaleK 10 (one MSShare))

or: Choose
whether




New Approach
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* "Functional programming on Wall Street”

— Proprietary trading

—>100 people

— Offices in New York, London, Tokyo

— OCaml primary development language
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TIOBE Programming Language

1 1 Java 18.166% -0.48%
2 2 C 17.177% +0.33%
Object-Oriented 55.99% +2 59,

Languages

Procedural 38.9% 349

Languages

Functional 359 +0.6%

Languages

Logical Languages 1.6% +0.2%
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The Multicore Opportunity

| Quad-Core Processor |

64 cores



Haskell
\51 Platform

Stable compiler and selected high quality
libraries

Installers for multiple platforms
For serious developers

200,000 downloads in 4 months for
Windows alone!



Technology | Client Services | Company @ Blog

Moving blue sky ideas
i to practice

Welcome

Galois’ mission is to create trustworthiness in critical systems. We're in the business of taking
blue-sky ideas and turning them into real-world technology solutions. We tackle challenging

Information Assurance (IA) problems that have significant impact on society, in areas like
privacy, security, and safety.
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Code You Can Believe In

Real World

Bryan O'Sullivan,

O’RE'LLY Jobn Goerzen & Don Stewanrt
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'Visual F#
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« Funktionell programmering
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matematiska funktioner.
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(states) i program och att
andra datavarden.
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deklarativ programmering i
funktionell programmering.
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nasta paradigmskifte. Med Microsoft som harforare vinner funktionella sprak mark.
Programmerare far rakna med att lara om. « Det harinnebar stora

skillnader bade mot aldre

A T

Nar all varldens programmerare borjar fa
grepp om objektorientering ar det dags for
nasta paradigmskifte. Med Microsoft som
harforare vinner funktionella sprak mark.
Programmerare far rakna med att lara om.
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W Erlang Solutions Ltd.

* 60 people in 2010
* X2 every year!

« Customers
— Telecom
— Internet services
— Financial services
— Automotive
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Functional Programming on the
Java Virtual Machine

About Scala Documentation Code Examples Software Scala Developers

{ Introduction Introducing Scala

f‘ LIS Scala is a concise, elegant,

. type-safe programming language
In the Enterprise ! i -
m = that integrates object-oriented
m Research : and functional features.
“Community Scala is fully interoperable with
. ' NEVE

Compiler Read more...
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Seven Languages
in Seven Weeks

A Pragmatic
Guide to

Learning
Programming
Languages

Bruce A.Tate

Edited by Jacquelyn Carter




{ \\l

FA f G f N [\ ) !
| | A Y m ST | 1 J fa \
.,.‘ et / _ll Y '-1 || 1! ‘I ‘( ¢ 1_‘_1
IR }' YT W~ XXX o ®
( \‘:___J ‘ \ |
N \ | f !
} | I'i Il / el \ \ _~ \

INTERNATII[IONAL t ) -,'I,";_ confergﬂee
SORTWARE D ~v LoerENT | —

Java and Object Orientation
" one of the leading IT industry events in Europe
. attracts more than 1,300 participants.”

Scala
Solutions




Jobs in Functional
Programming

i ahaL i

A

Love functional programming?
Like to be paid for it?

Come and hear about opportunities to write functional
programs for a living, in industry-leading companies and
rapidly expanding start-ups—using functional languages
to gain competetive advantage.

CREBITSUiseE *gﬁgﬁ%ﬁs KREDITOR ESNRNESINEE,

ERICSSON Z w hypernumbers

g.com

December 14th, 18:30, Department of Computer Science and Engineering, Chalmers

www.jobs-1n-fp.org
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