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Rx is a library for composing 
asynchronous and event-based programs 

using observable collections. 

Ὢ Ǔ Ὣ ὼ  ὪὫὼ  

Queries? LINQ? 

Too hard todayê 

MSDN DevLabs 
Å .NET 3.5 SP1, .NET 4.0 

Å Silverlight 3, Silverlight 4 

Å JavaScript (RxJS) 

Å XNA 3.1 for XBOX and Zune 

Å Windows Phone 7 



interface IEnumerable out 

IEnumerator Get

interface IEnumerator out IDisposable  

bool Move

get

void

You could get 

stuck 

C# 4.0 covariance 



You could get 

stuck 

C# 4.0 covariance 

(Waiting to move next)  

moving on  



Because the Dutch are (said to be) cheap
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The recipe to dualization

http ://en.wikipedia.org/wiki/ Dual_(category_theory)  

Reversing arrowsé 
Input becomes output and vice versa 

Making a U -turn  

in synchrony  



interface IEnumerable

IEnumerator

interface IEnumerator IDisposable  

bool

get

void



interface IEnumerable

IEnumerator

interface IEnumerator IDisposable  

bool

get

void

void

void  throws Exception

void
C# didnõt borrow Java 

checked exceptions  



interface IEnumerable <T>

IEnumerator <T> GetEnumerator ( void );

interface IEnumerator IDisposable  

bool void throws Exception

void



interface IEnumerable <T>

interface IEnumerator  

bool void throws Exception

void

( IDisposable  & IEnumerator <T>) GetEnumerator ( void );  

We really got an enumerator 

and  a disposable 



interface

IDisposable

interface IEnumerator  

bool void throws Exception

void

voidIEnumerator <T> 

IEnumerable <T> 

) GetEnumerator (  

Will only  dualize the 

synchrony aspect 



interface

IDisposable void IEnumerator

interface IEnumerator  

bool void throws Exception

void

IEnumerableDual <T> 

Set 



interface IEnumerableDual

IDisposable  IEnumerator <T> x

interface IEnumerator  

bool void throws Exception

void

This is an 

output  too  



interface IEnumerableDual

IDisposable  IEnumerator <T> x

interface IEnumerator  

bool Exception void

void

Discrete domain 

with true  and false  



interface IEnumerableDual

IDisposable  IEnumerator <T> x

interface IEnumerator  

true false Exception void

void

If you got true , you 

really got a T 

T 



interface IEnumerableDual

IDisposable  IEnumerator <T> x

interface IEnumerator  

false Exception void

If you got false , 

you really got void  

void  



interface IEnumerableDual

IDisposable  

interface  

(T | void  | Exception )  MoveNext(  void  

IEnumerator <T> 

IEnumerator <T> x);  



interface IEnumerableDual

IDisposable  

interface  

void (T | void  | Exception ));

But C# doesnõt have discriminated unions ê 

Letõs splat this into three methods  instead! 

Got  

IEnumeratorDual <T> 

IEnumeratorDual <T>);  



interface IEnumerableDual

IDisposable  IEnumeratorDual <T>

interface IEnumeratorDual  

void

void Exception

void void



interface IObservable

IDisposable  IObserver <T> observer

interface IObserver  

void

void Exception

void
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interface IObservable out

IDisposable  IObserver <T> observer

interface IObserver in  

void

    void Exception

void

Used to detach  the observerê 

Do you really  know C# 4.0? 



interface IObservable out

IDisposable  IObserver <T> observer

interface IObserver in  

void

    void Exception

void

(*) Visit http :// en.wikipedia.org/wiki/Color_of_the_bikeshed 



interface IObservable out 

IDisposable Subscribe IObserver

interface IObserver in  

void On

void On Exception

    void On

You could get 

flooded  

C# 4.0 contravariance 



Environment  

M
o
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e

N
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x
t

 
Got next? 

Application  

O
n

N
e

x
t
 

Have next! 

IEnumerable <T>  

IEnumerator <T>  

IObservable <T>  

IObserver <T>  
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.Empty <int >()  

.Return (42)  

.Throw <int >(ex)  

OnCompleted 

OnNext 

OnError 

.Never <int >()  

new int [0]  

new[] { 42 }  

Throwing  iterator 

Iterator that got stuck  
Notion of time  



OnNext OnError  OnCompleted 

.Range (0, 3)  

OnNext(0) OnNext(1) OnNext(2) 

.Range (0, 3)  

yield 0 yield 1 yield 2 



Observable

Console

new IEnumerable int

for int

yield return 

foreach var in

Console

Hypothetical  anonymous 

iterator syntax in C# 

Synchronous Asynchronous  

A variant with time notion 

exists (GenerateWithTime ) 


