
ȲȥȬȥȩ ȧ ȦȸȩȸȾȪȪ

ȴɓɖɗɕɓɊɒɍɊ ɢəəɊɏɗɍɇɒɠɚ ɓɆɐɅɜɒɠɚ ɖɊɕɇɍɖɓɇ

ɖ ɔɓɑɓɞɡɣ Orleans



ȳɆɓ ɑɒɊ

ȧ Microsoft c 2001 Ɉ.

Å Host Integration Server

Å BizTalk Server

ÅWindows Embedded 

Å Bing

Å Research

Å Halo

Å Xbox



ȧ ɖɗɅɕɠɊ ɉɓɆɕɠɊ statefulɇɕɊɑɊɒɅ

ȯɐɍɊɒɗɠ ȶɊɕɇɊɕ



ȴɐɣɖɠ ɍ ɑɍɒɘɖɠ stateful ɑɓɉɊɐɍ

+ ȲɍɌɏɅɤ ɌɅɉɊɕɋɏɅ
+ ɂəəɊɏɗɍɇɒɠɎ ɉɓɖɗɘɔ ɏ ɉɅɒɒɠɑ
+ ȯɓɓɕɉɍɒɅɛɍɤ ɖɗɅɒɉɅɕɗɒɠɑɍ ɔɕɍɑɍɗɍɇɅɑɍ
+ ȴɓɉɉɊɕɋɏɅ ȳȳȴ

- ȳɈɕɅɒɍɜɊɒɅ ɓɆɞɊɎ ɔɅɑɤɗɡɣ
- ȴɕɓɆɐɊɑɅ ɖ ɑɅɖɝɗɅɆɍɕɘɊɑɓɖɗɡɣ
- ȼɘɇɖɗɇɍɗɊɐɡɒɓɖɗɡ ɖ ɖɆɓɤɑ



StatelessɅɕɚɍɗɊɏɗɘɕɅ

ȧɊɆ-ɖɊɕɇɊɕɠ ȦɍɌɒɊɖ-

ɐɓɈɍɏɅ

ȩɅɒɒɠɊ



ȴɐɣɖɠ ɍ ɑɍɒɘɖɠ stateless ɑɓɉɊɐɍ

+ ȴɕɓɖɗɓɗɅ ɑɅɖɝɗɅɆɍɕɓɇɅɒɍɤ

+ ȴɕɓɖɗɓɗɅ ɇɓɖɖɗɅɒɓɇɐɊɒɍɤ ɔɓɖɐɊ ɖɆɓɤ

- Ȧ̀ɓɐɡɝɅɤ ɌɅɉɊɕɋɏɅ

- ȲɊɢəəɊɏɗɍɇɒɠɎ ɉɓɖɗɘɔ ɏ ɉɅɒɒɠɑ

- ȳɗɖɘɗɖɗɇɍɊ ɏɓɓɕɉɍɒɅɛɍɍ

- ȴɊɕɊɒɓɖ ɖɐɓɋɒɓɖɗɍ ɍ ɒɅɈɕɘɌɏɍ ɇ ɖɐɓɎ ɉɅɒɒɠɚ

- ȬɅɆɠɇɅɊɑ ɔɕɓ ȳȳȴ



StatelessɅɕɚɍɗɊɏɗɘɕɅ ɖ ɏɊɝɊɑ

ȧɊɆ-ɖɊɕɇɊɕɠ ȦɍɌɒɊɖ-

ɐɓɈɍɏɅ

ȩɅɒɒɠɊȯɊɝ



ȴɐɣɖɠ ɍ ɑɍɒɘɖɠ stateless ɑɓɉɊɐɍɖ ɏɊɝɊɑ

+ ȴɕɓɖɗɓɗɅ ɑɅɖɝɗɅɆɍɕɓɇɅɒɍɤ
+ ȴɕɓɖɗɓɗɅ ɇɓɖɖɗɅɒɓɇɐɊɒɍɤ ɔɓɖɐɊ ɖɆɓɤ

- Ȧ̀ɓɐɡɝɅɤ ɌɅɉɊɕɋɏɅ
- ȲɊɢəəɊɏɗɍɇɒɠɎɉɓɖɗɘɔ ɏ ɉɅɒɒɠɑ
- ȳɗɖɘɗɖɗɇɍɊ ɏɓɓɕɉɍɒɅɛɍɍ
- ȴɊɕɊɒɓɖ ɖɐɓɋɒɓɖɗɍ ɍ ɒɅɈɕɘɌɏɍɇ ɖɐɓɎ ɉɅɒɒɠɚ
- ȬɅɆɠɇɅɊɑ ɔɕɓ ȳȳȴ
- ȴɕɓɆɐɊɑɅ ɍɒɇɅɐɍɉɅɛɍɍ ɏɊɝɅ



ȲɅɌɅɉ ɇ StatefulɆɘɉɘɞɊɊ

ȧɊɆ-ɖɊɕɇɊɕɠ
Stateful ɆɍɌɒɊɖ-ɐɓɈɍɏɅ ȩɅɒɒɠɊ

-ȳɈɕɅɒɍɜɊɒɅ ɓɆɞɊɎ ɔɅɑɤɗɡɣ

-ȴɕɓɆɐɊɑɅ ɖ ɑɅɖɝɗɅɆɍɕɘɊɑɓɖɗɡɣ

-ȼɘɇɖɗɇɍɗɊɐɡɒɓɖɗɡ ɖ ɖɆɓɤɑ



Orleans: ȹɕɊɎɑɇɓɕɏ ɉɐɤ ɓɆɐɅɏɓɇ*

ȩɐɤ ɇɖɊɚ

ȴɕɓɖɗɅɤ, ɒɓ ɑɓɞɒɅɤ

3x ð10x ɑɊɒɡɝɊ ɏɓɉɅ

ȲɊɗ ɘɌɏɍɚ ɑɊɖɗ

ȲɊɗ ɊɉɍɒɓɎ ɗɓɜɏɍ ɓɗɏɅɌɅ

ȳɆɟɊɉɍɒɤɊɗ ɕɤɉ ɔɕɓɇɊɕɊɒɒɠɚ 

ɑɊɗɓɉɍɏ ɕɅɖɔɕɊɉɊɐɥɒɒɠɚ ɖɍɖɗɊɑ
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*ȴɓɑɍɑɓ ɓɆɐɅɜɒɠɚ ɖɊɕɇɍɖɓɇ, Orleans ɔɓɉɚɓɉɍɗ ɉɐɤ ɖɓɌɉɅɒɍɤ ɝɍɕɓɏɓɈɓ ɏɕɘɈɅ ɕɅɖɔɕɊɉɊɐɥɒɒɠɚ ɔɕɍɐɓɋɊɒɍɎ 



ȶɘɔ ɍɌ ɒɊɌɅɇɍɖɍɑɠɚ ɓɆɟɊɏɗɓɇ

ȧɊɆ-ɖɊɕɇɊɕɠ
ȦɍɌɒɊɖ-ɐɓɈɍɏɅ ȩɅɒɒɠɊ

ȭɌɓɐɍɕɓɇɅɒɒɠɊ, 

ɍɒɉɍɇɍɉɘɅɐɡɒɓ ɅɉɕɊɖɘɊɑɠɊ 

ɓɆɟɊɏɗɠ,ɓɆɑɊɒɍɇɅɣɞɍɊɖɤ 

ɖɓɓɆɞɊɒɍɤɑɍ



// grain implementation class
public class UserGrain : Grain , IUser
{

private int _counter;

public async Task<string > SayHello ( string name)
{

return $"Hello, {name} . You are caller # {++_counter} ." ;
}

}

ȧɠɌɓɇɠ ɇɖɊɈɉɅ 

ɓɉɒɓɔɓɗɓɜɒɠ

˥͔͚ͪͤ

ɻ ɺɽ

ɸʢʪʠʚʘʮʠʷ

ɻ ʨʙʥʸʫʡ

ɼʝʘʢʪʠʚʘʮʠʷ

ˤ·͍ͦ͘ ͔ͣͭͦ͒͊

ˤ·͍ͦ͘ ͔ͣͭͦ͒͊

// grain interface
public interface IUser : IGrainWithGuidKey
{

Task<string > SayHello ( string name);
}

// invoking a grain

IUser user = client.GetGrain <IUser >( userId );

string reply = await user.SayHello (name);

Console .WriteLine ( $"User { userId } said: {reply} " );



ȧɊɆ-ɖɊɕɇɊɕɠ
ȦɍɌɒɊɖ-ɐɓɈɍɏɅ ȩɅɒɒɠɊ

ȶɏɓɐɡɌɤɞɊɊ ɔɓɉɑɒɓɋɊɖɗɇɓ ɇɖɊɚ 

ɇɓɌɑɓɋɒɠɚ ɓɆɟɊɏɗɓɇ: ɔɓɐɡɌɓɇɅɗɊɐɍ, 

ɘɖɗɕɓɎɖɗɇɅ, ɖɊɖɖɍɍ ɍ ɗ.ɉ.



ȧɊɆ-ɖɊɕɇɊɕɠ
ȯɐɅɖɗɊɕ Orleans ȩɅɒɒɠɊ

Orleans ɔɕɓɌɕɅɜɒɓ ɇɓɖɖɗɅɒɅɇɐɍɇɅɊɗɖɤ 

ɔɓɖɐɊ ɖɆɓɊɇ ɖɊɕɇɊɕɓɇ ɍ 

ɔɊɕɊɏɓɒəɍɈɘɕɍɕɘɊɗ ɏɐɅɖɗɊɕ



IUser me = client.GetGrain <IUser >( myId);

IUser friend = client.GetGrain <IUser >( friendId );

try

{

await me.AddFriend (friend);

Console .WriteLine ( $"Added friend { friendId } ." );

}

catch ( Exception e)

{

Console .WriteLine (

"Failed to add { friendId } as a friend: {e}." );

throw ;

}

ȶɖɠɐɏɅ ɒɅ ɈɕɊɎɒ ɏɅɏ ɅɕɈɘɑɊɒɗ

ȳɆɕɅɆɓɗɏɅ ɍɖɏɐɣɜɊɒɍɎ

A

B

C

ȶɊɑɅɒɗɍɏɅ 

ɕɅɖɔɕɊɉɊɐɥɒɒɓɈɓ 

ɅɖɍɒɚɕɓɒɒɓɈɓ

try / catch!

public interface IUser : IGrainWithGuidKey
{

Task AddFriend ( IUser friend);
}



ȧɒɘɗɕɍ
ȧɊɆ-ɖɊɕɇɊɕɠ

ȯɐɅɖɗɊɕ Orleans

ȧɊɆ-ɖɊɕɇɊɕɠ
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ȺɓɖɗɍɒɈ
Silo (Orleans ɖɊɕɇɊɕ)

Ĭ ȴɕɓɛɊɖɖ ɍɐɍ ɓɆɟɊɏɗ ɇɒɘɗɕɍ ɔɕɓɛɊɖɖɅ

Ĭ ȩɇɅ TCPɔɓɕɗɅ: ɖɊɕɇɊɕɒɠɎ ɍ ɏɐɍɊɒɗɖɏɍɎ

Ĭ ȯɓɒəɍɈɘɕɅɛɍɤ

Ĭ ȯɓɉ ɔɕɍɐɓɋɊɒɍɤ (ɍɒɗɊɕəɊɎɖɠ ɍ ɏɐɅɖɖɠ ɈɕɊɎɒɓɇ)

ȧcɗɕɓɊɒɒɠɎ ɔɕɓɗɓɏɓɐ ɅɇɗɓɑɅɗɍɜɊɖɏɓɈɓ ɏɐɅɖɗɊɕɍɒɈɅ
Ĭ ȭɖɔɓɐɡɌɘɊɗ ɇɒɊɝɒɊɊ ɚɕɅɒɍɐɍɞɊ ɉɅɒɒɠɚ

Ĭ ȧɌɅɍɑɒɠɎ ɑɓɒɍɗɓɕɍɒɈ Silosɍ ɇɠɤɇɐɊɒɍɊ ɓɗɏɅɌɓɇ

Ĭ ȥɇɗɓɑɅɗɍɜɊɖɏɓɊ ɉɓɆɅɇɐɊɒɍɊ ɇ ɏɐɅɖɗɊɕ ɒɓɇɠɚ Silos

Ĭ ȯɐɍɊɒɗɠ (ɇɊɆ-ɖɊɕɇɊɕɅ) ɔɓɉɏɐɣɜɅɣɗɖɤ ɏɓ ɇɖɊɑ Silos

ȵɅɆɓɗɅɊɗ ɈɉɊ ɘɈɓɉɒɓ
Ĭ Azure, Amazon AWS, private cloud, ɔɕɓɍɌɇɓɐɡɒɠɎ ɒɅɆɓɕ ɖɊɕɇɊɕɓɇ

Ĭ ȴɐɅɈɍɒɠ ɏɐɅɖɗɊɕɍɒɈɅ: Azure Table, SF, SQL (MS, My, Postgre, Oracle), ZooKeeper, Consul



ȴɕɍɑɊɕ 1: Halo Presence

Ĭ Router Grain ɕɅɖɔɅɏɓɇɠɇɅɊɗ ɍ 

ɕɅɖɝɍəɕɓɇɠɇɅɊɗ ɔɅɏɊɗɠ

Ĭ Session Grain ɅɏɏɘɑɘɐɍɕɘɊɗ ɍɒəɓɕɑɅɛɍɣ 

ɓɉɒɓɈɓ ɑɅɗɜɅ ɍ ɓɔɓɇɊɞɅɊɗ Player Grains 

ɍɈɕɓɏɓɇ

Ĭ ȱɓɆɍɐɡɒɠɎ ɏɐɍɊɒɗ ɜɊɕɊɌ Player Grain

ɒɅɚɓɉɍɗ Session Grain ɗɊɏɘɞɊɈɓ ɑɅɗɜɅ ɍ 

ɔɓɉɔɍɖɠɇɅɊɗɖɤ ɒɅ ɓɔɓɇɊɞɊɒɍɤ ɓ ɊɈɓ ɚɓɉɊ

Ĭ ȱɍɐɐɍɓɒɠ ɔɅɕɅɐɊɐɒɠɚ ɑɅɗɜɊɎ ɑɓɈɘɗ 

ɓɆɕɅɆɅɗɠɇɅɗɡɖɤ ɒɊɌɅɇɍɖɍɑɓ

Ĭ ȴɅɏɊɗɠ ɓɗ ɕɅɌɒɠɚ Xbox-ɓɇ ɘɜɅɖɗɒɍɏɓɇ 

ɑɅɗɜɅ ɉɓɖɗɅɇɐɤɣɗɖɤ ɓɉɒɓɑɘ Session Grain 


