I am Glad That You Asked About  F# MailboxProcessor!

Source code:: www.paul-abraham.com/ MailboxProcessorRemarks.zip
The MailboxProcessor Class is the main pillar for Erlang Style Concurrency Oriented programming. Here are questions which I encountered as I played with it.
1. Do I need to use synchronize primitives in F# MailboxProcessor ?                                                             We don’t need any synchronizing primitives or additional synchronizing efforts to use F#  Mailboxprocessor. I like to share a simple program which demonstrates that you don’t need care about synchronizing issues. We will sum first n integer numbers iteratively and we can check our results applying the formula[image: image2.png]


.  Firstly, we will calculate the sum for  n=5000 in a very straight way and improve this function to give  correct answer in race condition context. Afterwards, we are going to implement MailboxProcessor version. The sum for n=5000 would be 12502500.
#light

open System.Threading

// simple iterative version

let mutable totalSum =0

//val sum : string * int -> unit

let sum(str:string,s:int)= printfn "called from %s thread" str

                           Thread.Sleep(100)

                           totalSum<-totalSum+s

let n=5000

//val tasks : Async<unit> list

let tasks=[ for i in 1..n  -> 

               async{  printfn "Task Thread Id %d" Thread.CurrentThread.ManagedThreadId

                       sum("Req "+i.ToString(),i)|>ignore

                    }]

let asynResult=Async.Run(Async.Parallel tasks) 

printfn "The final result  %d" totalSum

//Thread Save version

let mutable padLock=new System.Object()

do totalSum<-0

//sumThreadSaveversion : string * int -> unit

let sumThreadSaveversion(str:string,s:int)= lock padLock (fun ()->  printfn "called from %s thread" str

                                                                    Thread.Sleep(100)

                                                                    totalSum<-totalSum+s

                                                          )

let saveTask=[ for i in 1..n  -> 

                     async{  printfn "Task Thread Id %d" Thread.CurrentThread.ManagedThreadId

                             sumThreadSaveversion("Req(Thread Save) "+i.ToString(),i)

                    }]

let threadsaveResult=Async.Run(Async.Parallel saveTask) 

printfn "The result(thread save) is %d" totalSum
As we expected , the simple version won’t give always exact results and the artificial delay (tThread.Sleep(100)) helps us to show inappropriateness of simple solution for fairly small 
In Mailboxprocessorvision, we calculate the sum twice by using two instances to show results won’t mismatch.
#light

#light

open Microsoft.FSharp.Control

open System.Threading

type MsgState = SetState of string*int 

                | FetchState of AsyncReplyChannel<string*int> 

                | Stop

type StateServer()=

    let state =

        MailboxProcessor<MsgState>.Start(fun inbox->

              let rec loop(str,s) =

                    async { let! msg=inbox.Receive()

                            Thread.Sleep(3)

                            match msg with

                            |Stop->return()

                            |SetState(st,t)-> Thread.Sleep(0)

                                              do printfn "Set State: request=%s,state %d.." st t

                                              return! loop(st,s+t)

                            |FetchState rc->  do printfn "GetState=%s,state %d.." str s

                                              rc.Reply(str,s)

                                              return!loop(str,s)

                          }

              loop("Req 0",0))              

    member o.Stop() = state.Post(Stop) 

    member o.SetState(thName,n)=state.Post(SetState(thName,n)) 

    member o.GetState()=state.PostAndReply(fun aS->FetchState(aS))

 // we will calculate twice to check whether MailBoxprocessor mix 

 // states of tasks1 and tasks2

 let stateSrv1=new  StateServer();; 

 let stateSrv2= new  StateServer();; 

 let n=50

 let tasks1=[ for i in 1..n  ->

                 async{  printfn "Task Thread Id %d" Thread.CurrentThread.ManagedThreadId

                         stateSrv1.SetState("Req1 "+i.ToString(),i)

                       }]

 let tasks2=[ for i in 1..n  -> 

                  async{  printfn "Task Thread Id %d" Thread.CurrentThread.ManagedThreadId

                          stateSrv2.SetState("Req2 "+i.ToString(),i)

                       }]

 let bothTasks=List.append tasks1 tasks2

 let asynResult=Async.Run(Async.Parallel bothTasks)

 let (sv1,tv1)=stateSrv1.GetState()

 let (sv2,tv2)=stateSrv2.GetState()

 printfn "tv1 %d" tv1   

 printfn "tv2 %d" tv2  

 stateSrv1.Stop()                       

 stateSrv2.Stop()
