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Problem:

*Correctness, performance and robustness are difficult to achieve in the face of concurrency



Frontends

Storage

Middle Tier
3 tier architecture moves concurrency 

problems to the database

Å Stateless frontends 

Å Stateless middle tier

Å Storage is the challenge and can become a 

bottleneck

Å latency, throughput, scalability, 

partitioning





Frontends

Storag

e

Actor middle 

tier

ÅPerformance of cache

ÅRich semantics

ÅConcurrency control

ÅHorizontal calls are natural

ÅOOP paradigm regained



Virtual 

#2,548,308

#2,031,769

Activation #1 @ 192.168.1.1

Activation #1 @ 192.168.1.5



Grains

ÅSilo



cloud native





public interface IDevice : IGrain

{

Task<string > MyStatus ( int temperature);

}

Marker interface to indicate 
grain interfaces

All grain interface methods must 
be asynchronous



public class DeviceGrain : GrainBase , IDevice

{

Task<string > MyStatus ( int temperature)

{

var resp = "I am: " + (temperature>25 ? "sick" : "good") ;

return Task.FromResult ( resp );

}

}

Base class for all basic grain 
plumbing functionality 



private async static Task SendMessage( long grainId )

{

IDevice thing = DeviceFactory .GetGrain ( grainId );

string response = await thing.MyStatus ( 30);

Console .WriteLine ( "Response: {0}" , response );

}

Factory Class is auto-generated 
at compile time

Grain Id (long , GUID or 
String)





Sample 



Azure

Web Role

Orleans

Worker Role

Orleans

Worker Role

Orleans Silo 

Instance table

Persistent Grain 

Storage

Silo discovery

register Silo / status

register Silo / status

messages

messages







Sample 





Adventure

ÅText Adventure game like Zork

ÅLocal client app using local Silo

ÅGrain relationship and 

dependency

AzureWebSample

ÅHello World web site

ÅOrleans in Azure

ÅRunning Silos in worker roles

Chirper

ÅChat application

ÅPublish / Subscriber(Orleans 

Observer) model

ÅMultiple Interface implementation

ÅGrain pre-initialization

GPSTracker

ÅPosition and speed of device tracking

ÅInternet of Things 

ÅWeb role with

- SignalR. OWIN for messages

- Orleans Silo

ÅPushNotifier is StatelessWorker

HelloWorld

ÅHello World console app

ÅUsage of IGrainand GrainBase

ÅStart/stop Silo from code and run 

Silo in separate AppDomain

Presence

ÅMulti -player game monitor

ÅTypical game grains game & player

ÅMulti -cast messages (player 

notification)

ÅStatelessPresence grain (true 

Stateless worker)

StorageProviders

ÅTechnology test application

ÅGrain persistency 

ÅProvider implementation for JSON 

file storage and MongoDB storage

TicTacToe

ÅTicTacToeweb game

ÅTypical game grains game & player

ÅSingleton Pairing grain using cache

ÅUpdate screen with WindowsTimer

TwitterSentiment

ÅWeb monitor #hashtag sentiment

ÅComplete solution

ÅDispatcher handles multiple grain 

updates from client (hashtags)

ÅAdvanced implementation; count

total, string grain id (hashtag)








