


”Life is too short for imperative 
programming”

John Hughes



Sorting in Haskell

sort [] = []
sort (x:xs) = 

sort [y | y <- xs, y<x] 
++ [x] 
++ sort [y | y <- xs, y>=x]



Sorting in Pascal



Sorting in Pascal, page 2



Sorting in Pascal, page 3



Sorting in Java
private void quicksort(int low, int high) {

int i = low, j = high;
int pivot = numbers[low + (high-low)/2];
while (i <= j) {

while (numbers[i] < pivot) {
i++;

}
while (numbers[j] > pivot) {

j--;
}
if (i <= j) {

exchange(i, j);
i++;
j--;

}
}



Sorting in Java, page 2
if (low < j)

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

quicksort(i, high);
}

private void exchange(int i, int j) 
{

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

}



Software Crisis, 1968—today

• Software project outcomes

Cancelled

>2x cost
overrun
Success



In Large Companies

Success Failure Implemented feature Not implemented



The Von Neumann Bottleneck





Technology adoption life cycle



Technology adoption life cycle



Technology adoption life cycle



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 II

• 1998—Erlang banned for new projects

• 1998—Open source Erlang

• 1998—Bluetail
– Jane Walerud VD
– Mail robustifier, Web prioritizer



SSL Accelerator

• Alteon WebSystems' SSL 
Accelerator offers 
phenomenal performance, 
management and 
scalability.
– Network Computing



Klarna

Order 100:-

Order details

97:-

invoice

100:-“We have been awarded Company 
of the Year in -07, increased our turnover 

by 13 570 % and become the Nordic 
market leader.”

Goods:-

“Six years have passed and we have 
grown to an ambitious and creative 

company of 500 employees.”

NOW: 
2000

NOW: 
in 14 

countries



• Founded May 2006
• Selling… QuickCheck!

– Key features: 
• Simplifies failing tests
• Extensions for testing stateful systems

• Testing is a huge problem…



Media Proxy

• Multimedia IP-telephony (IMS)
• Connects calls across a firewall
• Test adding and removing callers from a 

call

Add Add Sub Add Sub Add Sub

Call 
Full



OK

3G Radio Base Station

Setup

Setup
OK

Reject

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


Parts of the software tested by QuickCheck





3,000 pages of specifications

20,000 lines of QuickCheck

1,000,000 LOC, 6 suppliers

200 problems

100 problems in the standard



ICFP 2000...



Most Influential ICFP 
Paper Award



Erlang in Ericsson

• 1998—BANNED!

• 2007—Recommended for ”complex state 
machines with high performance 
requirements”

• 2010—recruiting Erlang programmers in 
Göteborg



• Derivatives trading in New York

10 Microsoft 
shares

Option to buy ●
for $100 anytime

In 2017

Option to sell ●
for $10 in Nov 2016



Also in ICFP 2000...



Financial Contracts in Haskell

anytime :: Contract -> Contract
-- Acquire the underlying contract at
-- any time before it expires (but
-- you must acquire it)

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

golden_handcuff = anytime shares

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

anytime: 
Choose when

MS shares 
are a 

“currency”
or: Choose 

whether



New Approach

C++ plugins

Haskell contract models



• ”Functional programming on Wall Street”
– Proprietary trading, ~$13 billion/day
– >400 people, in New York, London, Hong 

Kong, Amsterdam

– OCaml primary development language
– Hire summer interns every year



The Multicore Opportunity

4 cores 100 cores



Intel CTO Justin Rattner

• “The new software represents an effort to 
bring to today's C++ programmers some of 
the concepts of the emerging school called
functional programming. Functional 
programming looks to be one of the 
foundations for parallel programming 
going forward with higher levels of 
abstraction and more automation of 
parallelism.”

Sept 15, 2011, EETimes, keynote speech at Intel Developers' Forum





Where are we?



Some popular functional
languages…



Some languages with lambda 
expressions

• C# — since 3.0 (2008)
• C++ — since C++11
• Rust
• Java — since Java 8 (2014)

• Visual Basic — since version 9 (2008)



Some high-profile applications

Servers programmed in Scala

”Functional reactive
programming” (with RxJava)

Spam detection in Haskell

Servers in Erlang



$2,22B



Some recent success stories

Swedish start-up using Erlang, 
sold to Cisco for $175 million 
in 2014

New Jersey e-commerce start-
up using F#, sold to Walmart
for $3.3 billion in 2016



“So, we started building two solutions, a 
C# solution and an F# solution, to see 
where they would take us. In the end, we 
chose to stick with the F# path. The main 
reason is that we could deliver the same 
functionality with far less code. This 
clearly eases maintainability and 
reduces bugs.”

—Marie-France Han, Jet tech blog



Some recent success stories

Bay area start-up using
Erlang, sold to Facebook for 
$22 billion in 2014

???



566 attendees

>45% from industry



Developer conference

2,200 attendees!



London, 
Stockholm, 

San Francisco

New York, 
Berlin

Krakow
LAMBDA JAM

Sydney





If you’d like to see more…
Google:

John Hughes
Keynote

It’s the first hit.
(San Francisco 2016 or 
Krakow 2017)

1 hour: watch when 
you have time
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