Concurrent Programming in F# and Erlang.
Sourcecode: www.paul-abraham.com/CP.zip
Moore’s Law is no more applicable (http://en.wikipedia.org/wiki/Moore's_law) since processors are not getting faster and faster. We have now multicore-processors and developers are confronted with  new reality. There are dedicated frameworks  like Parallel Extension  ,Task Parallel Library(by-product of Microsoft  Robotics) for  Microsoft.net or dedicated  programming languages such as Erlang, but the crucial ingredient  for success is to modify algorithms to work parallel as possible. We can gauge achieved improvements by applying Amdahls Law(http://en.wikipedia.org/wiki/Amdahl's_law). I am going to implement these algorithms in F# and Erlang. 

1 Quicksort:
I think that we should start with a simple version of quicksort and improve it by step by step. Quicksort applies Divide and Conquer strategy . An arbitrary element of the list will be selected as pivot element P and the list will be divided into two partitions, say left and right . Left list(L) will get all elements  which are less than value of pivot element and right list (R)  will get all elements which are greater than pivot element. We denote previous step as partition step. At last, left list(L) and right list(R)  will be recursively sorted and merged with pivot element as whole sorted list quicksort(L)+[pivot]+quicksort(R). We select the first element  of the list as pivot element P in following implementation. 
Simple Version: 
F#: 

#light

open System

open System.Threading

open Microsoft.FSharp.Control

// create a random list

let maxSize=4

let rand = new Random()

let list=[ for i in 1..maxSize do yield rand.Next(100*maxSize)]

printfn "%A" list

//1. Simple version

// 'a list -> 'a list

let rec simpleQuickSort(inL)= 

    match inL with

    | []->[]

    | h::t->List.partition(fun e->e<=h) t|>fun(l,r)->simpleQuickSort(l)@ h::simpleQuickSort(r)

let sL=simpleQuickSort(list)

printfn "%A" sL
Erlang : 

-module(parallelquicksort). 

-export([gen_randomlist/2,simplesort/1]). 

%% generates a list of random numbers

gen_randomlist(N,MaxNumber)->

   lists:map(fun(_)->random:uniform(MaxNumber) end,lists:seq(1,N)). 

%% simple version

simplesort([])->[];

simplesort([H|Tail])->simplesort([X||X<-Tail,X<H])

                      ++[H]++

                      simplesort([X||X<-Tail,X>=H]).
You can test the erlang version on the Erlang OTS prompt by typing: L=Parallelquicksort:gen_randomList(4,100).                                                                                        SL= Parallelquicksort:simplesort(L).

Asynchronous Workflow version:

Asynchronous Workflow seems to be a unique feature in F#. It is actually a continuation monad(www.paul-abraham.com/MonadsInFSharp.doc)  which executes  assigned tasks on Thread pool.                           F# :
////2 ASynchronous version

// create asynchronous task for list partition

//'a list * ('a -> bool) -> Async<'a list>
// f is function for partition
let asyncPartition(l,f)= async{ return l|>List.filter(f)}

let rec asyncQuickSort(inL)= 
       match inL with

         |[]->[]

         |h::t-> let asynTasks=[asyncPartition(t,fun(x)->x<=h);asyncPartition(t,fun(x)->x>h)]

       let asynResult=Async.Run(Async.Parallel asynTasks)// execute

       asyncQuickSort(asynResult.[0])@h::asyncQuickSort(asynResult.[1])//join                                 
let asynSortedList=asyncQuickSort(list)

printfn "%A" asynSortedList
 Message Passing Style Version:
Message Passing Style is very essential paradigm in Erlang. F#  has  adapted this pattern , but not so powerful like in Erlang. You can’t  pass messages across from one machine to another in F# .
F#:

//3. Message Passing Style Version

type MsgListPartition = | GetList of int list*(int->bool)*AsyncReplyChannel<int list> 

                        | Stop

type PartitionServer(srvName:string)=

     let receiver =  MailboxProcessor<MsgListPartition>.Start(fun inbox->

              let rec loop() =

                    async { 

                            let! msg=inbox.Receive()

                            match msg with

                            |Stop->return()

                            |GetList(l,f,rep)-> let p =l|>List.filter(f)

                                                rep.Reply(p)

                                                return! loop()

                          }

              loop()) 

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

     member o.GetList(l,f)=receiver.AsyncPostAndReply(fun aS->GetList(l,f,aS))

let s1Server = new PartitionServer("Server-l")

let s2Server = new PartitionServer("Server-r")

let rec mpsQuickSort(inL)= 
        match inL with

         |[]->[]

         |h::t-> let asynL=[s1Server.GetList(t,fun(x)->x<=h);s2Server.GetList(t,fun(x)->x>h)]

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

        mpsQuickSort(asynResult.[0])@h::mpsQuickSort(asynResult.[1])

let z=mpsQuickSort(list)

printfn "%A" z

Erlang: 

%% parallelversion

left_sort()->

  receive

    {From,Pivot,List} -> From ! {self(),[X||X<-List,X<Pivot]}

  end. 

right_sort()->

  receive

    {From,Pivot,List} -> From ! {self(),[X||X<-List,X>=Pivot]}

  end. 

gather(SPId) ->

    receive


{SPId, Ret} -> Ret

    end.

psort([])->[];

psort([H])->[H];

psort([H|Tail])-> [LPId,RPId]=[spawn(fun left_sort/0),spawn(fun right_sort/0)],

                  LPId! RPId! {self(),H,Tail},

                  psort(gather(LPId))++[H]++psort(gather(RPId)).

