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F# and Open Source 

 

 

F# 2.0 compiler+library open source 

http://github.com/fsharp/fsharp 

Apache 2.0 license 

Runs on Mac, Linux, Windows, Browsers 

Free Open-Source IDE Tooling with MonoDevelop 

F# 3.0 open source in preparation 
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The dark days of 
object 

fundamentalism 
are past us  

Mixed OO/FP languages 
are now industry 

standard 
(C#, C++, VB, Java, Javascript, Scala, F#, …) 

Microsoft and MSR 
have been 

instrumental in this 
transformation 





Today’s talk is very simple 
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Statically 

Typed 

Dynamically 

Typed 
A major search is on! 
 
• make statically typed langs more dynamic 

 
• make dynamically typed langs more static 

 
• moderate static typing in limited ways 





productive supported interoperable

functional language 

simple code complex problems



let swap (x, y) = (y, x) 

 

 

 

 

let rotations (x, y, z) =  

    [ (x, y, z); 

      (z, x, y); 

      (y, z, x) ] 

 

 

 

 

 

 

let reduce f (x, y, z) =  

    f x + f y + f z 

 

C# 
Tuple<U,T> Swap<T,U>(Tuple<T,U> t) 

{ 

    return new Tuple<U,T>(t.Item2, t.Item1) 

} 

 

ReadOnlyCollection<Tuple<T,T,T>> Rotations<T>(Tuple<T,T,T> t)  

{  

  new ReadOnlyCollection<int> 

   (new Tuple<T,T,T>[] 

    {new Tuple<T,T,T>(t.Item1,t.Item2,t.Item3);      

     new Tuple<T,T,T>(t.Item3,t.Item1,t.Item2);  

     new Tuple<T,T,T>(t.Item2,t.Item3,t.Item1); }); 

} 

 

int Reduce<T>(Func<T,int> f,Tuple<T,T,T> t)  

{  

    return f(t.Item1)+f(t.Item2)+f(t.Item3);  

} 

 

 

F# 



an application to balance the national power 
generation schedule 

the calculation 
engine was written in F#

address the complexity at the heart of this 
application 

algorithmically complex analysis of large data sets





 
let computeDerivative f x =  
    let p1 = f (x - 0.05) 
 
  let p2 = f (x + 0.05) 
 
       (p2 – p1) / 0.1 
 
 

Offside (bad indentation) 



 
let computeDerivative f x =  
    let p1 = f (x - 0.05) 
 
    let p2 = f (x + 0.05) 
 
    (p2 – p1) / 0.1 
 



type Vector2D (dx:double, dy:double) = 

 

   let d2 = dx*dx+dy*dy 

 

   member v.DX = dx 

    

   member v.DY = dy 

    

   member v.Length = sqrt d2 

    

   member v.Scale(k) = Vector2D (dx*k,dy*k) 

Inputs to object  

construction 

Exported properties 

Exported method 

Object internals 



 
 
 let avatarTitles =  
     query { for t in netflix.Titles do  
             where  (t.Name.Contains "Avatar")  
             select  t }     
 

LINQ Queries 



www.fsharp.net



Task #1: A Chemistry Elements Class Library 
 

Task #2: A Biology Class Library 
 

Task #3: Repeat for all fields of human knowledge and 
endeavour…



Language Integrated Web 
Data 



Exploring Your World with  
Language Integrated 
World Bank Data 



F# Data Scripting for 
Hadoop and Hive 







Part 1 – Summary 

 

At MSR our job is to take languages forward 

 

F# 1.0-2.0 focused on FP+OO+Parallel+Units 

 

F# 3.0 focuses on information integration 

 











The neglected child? 



The great lie!!! 

















type systems 
which incorporate schema 
change policies

automatically find bugs 
in provider componentsprovide all 

the data in the enterprise

massive 
quantities of geo data + geo 
metadata

security, privacy and 
provenance annotations 

provided probabilistic 
metadata 

plug and play more 
language logicprovide and verify richer 

constraints



Summary 

 
The world is information rich, our programming 

needs to be information-rich too 
 

Big Data  Big Metadata 

 

Information-richness changes how we think about 
strongly-typed programming languages 



Thank you!   
 
Questions?  
 

 



Mirror on underside 

of shuttle SDI experiment: 

The plan 

Big mountain in Hawaii 

http://upload.wikimedia.org/wikipedia/commons/9/97/Sts-51-g-patch.png


SDI experiment: 

The reality 

http://upload.wikimedia.org/wikipedia/commons/9/97/Sts-51-g-patch.png




let EarthMass = 5.9736e24<kg> 
 
// Average between pole and equator radii 
let EarthRadius = 6371.0e3<m> 
 
// Gravitational acceleration on surface of Earth  
let g = PhysicalConstants.G * EarthMass / (EarthRadius * EarthRadius) 
 
 




