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About me 

TechTalk is a software 
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company with ~60 people located 
in Vienna, Budapest and Zürich. 

We focus on Scrum and .NET. 
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The audience? 

• Who knows RX? 

• Who is working with JavaScript 

• Who is working with asynchronous 

systems? 

• Who is familiar with functional 

programming concepts? 



Agenda 

• Introduction to Reactive Programming 

• Concepts in .NET 4 

• Reactive Extensions Framework 

• Demos 

 



Let´s discuss! 

"We're still figuring 

this stuff out.  

All of us." 
- Jay Fields 

Thoughts on developer Testing:  
http://blog.jayfields.com/2009/02/thoughts-on-developer-testing.html 
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Reactive Programming? 

Year 8084: C# 7.3: 

P##: destiny operator 



Reactive Programming 

Reactive Programming is a 

programming paradigm oriented 

around data flows and the 

propagation of change. 

- Wikipedia 



Reactive Programming? 

• But Excel does just that … 



Ok … nothing new here … 

C# 3.5: 

JavaScript: 



The observer pattern 

Define a one-to-many dependency 
between objects so that when one object 
changes state, all its dependents are 
notified and updated automatically.  



From Patterns to Language 

Constructs 

• Events & Delegates 

• Anonymous Methods 

• Lambdas 

 

• For many use-cases the Observer Pattern 

becomes obsolete 

– Still important for communication 



.NET Events 

 



Problems with .NET Events 

• Attach/Detach –  

– Detach has to be called manually 

• Not composable 

– Result: complicated ad-hoc statemachines 

– Example: Drag & Drop 

• No concept for synchronization 

• Difficult to test 

 



.NET events are not first class 

language constructs … 

 



Erik Meijer 

• Former University 

Professor 

– Functional programming 

– Haskel 

• Head of Cloud 

Programmability Team 

at Microsoft 

• „Inventor“ of LINQ 

• „Inventor“ of RX 



Events are collections… 

Different perspectives on the same thing..  

Did you ever regard the MouseMove event 

as a collection of Point values?  

In the world of Rx, we see events as just 

another concrete form of observable 

sequences: your mouse is a database of 

Point values!  



IEnumerator & IEnumerable 



Applying Duality … 

 



RX: Interfaces 

Part of .NET 4.0 BCL 



That‘s it … Questions? 
 



DevLabs: Reactive Extensions 

http://msdn.microsoft.com/en-us/devlabs 



Using the RX framework 

• .NET 3.5 & 4, Silverlight 3 & 4, 

WindowsPhone 

– 3 Dlls: System.Reactive, System.Interactive, 

System.CoreEx 

• JavaScript 

– Libraries: rx.js (30kb), rx.jQuery.js … 

 



Creating Observable Collections 

Demo 1 



Observable collections are first 

class language constructs … 

 



Pull vs. Push 

 



Convert between both worlds 

 



Cold Observables vs. Hot 

Observables 

 



- Create Observables from Events   

- Basic Query Operators 

- Composition 

Demo 2 

 

„Linq to Events“ 

„Query the Future“ 



Asynchronity 

• RX abstracts and hides the concept of 

asynchronity and concurrency 

• … but it is still there … 

 

• RX introduces the notion of a Scheduler 

– The Scheduler is an abstraction for Threads, 

Threadpool, WPF Dispatcher, TPL … 



RX Operators 

 



RX Sandbox 

 

http://mnajder.blogspot.com/2010/03/rxsandbox-v1.html 



So far … 

• Events are first class objects 

• Leverage the power of LINQ 

• Operations on bservable collections are 

composable 

• Declarative declarations of data flow 

• Separation of data-flow and actions 



Combining Events: Example D&D 



Combining Events: Demo 

Simple Drawing 

http://www.amazedsaint.com/2009/11/linq-to-events-more-on-net-reactive.html 



Asynchronous Data Sources 

• Web Services / Cloud / Mobile 

• Create Observables from Async Method 

Pattern 

– Begin : IAsyncResult 

– End 



Demo 3 

 

 

http://www.dict.org.  



Debugging / Testing 

• Debugging 

– Debugging schwierig… 

– Operators:  

.Do , .Finally, .TimeStamp 

 

• Testing 

– Representing asynchronous data sources as 

first-class objects is a big help 



Summary 

 



JavaScript 

Demo 



Real World 

• Silverlight  

• Testing -> Abstract Asynchronity 

 

• Silverlight Apps 
– http://timecard.codeplex.com/ 

 

• MVVM / Databinding -> Events 
– https://github.com/xpaulbettsx/ReactiveUI 

 

• ESB 
– http://masstransit-project.com/ 

– https://github.com/MassTransit/MassTransit/tree/master/src/MassTransit.Reactive 

 

• Port to ActionScript (Adobe Flex) 
– https://github.com/richardszalay/rxas 



Links 

• http://rxwiki.wikidot.com/ 

• http://rxwiki.wikidot.com/101samples 

 

• http://code.google.com/p/rx-samples/ 

• https://github.com/joeldart/RX-Example 



The async ecosystem in .NET  

• TPL 

–  Framework for distribution of work (parallelism)  

• Async features in C# 5.0 
– manage asynchrony from a language level 

• RX 
– framework to compose and orchestrate 

asynchronous data streams 

 



Podcast with Bart de Smet 

http://bit.ly/e2GjF

P 



TechTalk Schweiz sucht Mitarbeiter! 

TechTalk ist eine Entwicklungsfirma mit ca. 60 Mitarbeiter in 
Wien und Budapest und Zürich. Wir fokussieren auf die .NET 
Plattform und auf Scrum. 

 

Wir suchen erfahrene Entwickler für den Aufbau des Standorts 
Schweiz: 

• Mehrjährige Erfahrung in diversen Projekten, idealerweise in 
unterschiedlichen Branchen 

• Grosse Flexibilität, Eigeninitiative und Selbstmotivation 

• Erfahrung und Bereitschaft für On-Site Einsätze bei Kunden 

Wir bieten: 

• Aufbau eines jungen Unternehmens in einem kleinem Team 

• Möglichkeit eines Aufenthaltes in Wien / Budapest 

• Weiterbildung und Verwirklichung eigener Ideen 

 

jobs@techtalk.ch 



Fragen und Diskussion 


