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Concurrency Model
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» “Shared-state Model”

“synchronized”
critical section or lock
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7 Concurrency Models

» Thread & Locks

» Functional Programming
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Actor Model

» A concurrency model
no shared state without lock
lightweight process == thread
async message passing

mailbox == message queue
pattern matching



Erlang

» Functional, dynamic typing language

» History
iIn 1986 at Ericsson
for nonstop system
open sourced in 1998

» Actors are part of the language



Basic Grammar

» Variable

not assignment but matching & side effect
Value = 4.
Value.
Value = 6. ** exception error

Tuple

* Literal in lowercase

Stooges = {larry, curly, moe}.

{S1, S2, S3} = {larry, curly, moe}.
List

List = [1, 2, 3].

[First, Rest] = List.



Basic Grammar

» Function
definition
Square = fun(X) -> X*X end.
call
Square(5).

compiling
-module(mymath).
-export([square/1l, fib/1]).
fib(0) -> 0;
fib(1) -> 1;
fib(N) when N>1 -> fib(N-1) + fib(N-2).

c(mymath.erl).
mymath.fib(7).



Actor in Erlang

» Process spawning & Message Passing

-module(echo).
-export([start/0]).
loop() ->
receive { Sender, Num } ->
Sender ! Num, loop()
end.
start() -> spawn(fun loop/9).

c(echo).

Pid = echo:start().

Pid ! { self(), 42 }.
receive Value -> Value end.



Actor in Erlang

» |diom
Actor= E £ tail recursion?| Ef £ Tt=0{A!

AMEf] (state)
st Oi2I0|E 2 MY E| D (EolH) 23 SSHAM HYE
* A AE|Z] Q41 S2{Ci



Actor in Erlang
» More complicated example

-module(temperature).
-export([temperatureConverter/0]).
temperatureConverter() ->

receive
{toF, C} -> io:format("~p C is ~p F~n", [C, 32+4C*9/5]),
temperatureConverter();
{toC, F} -> io:format("~p F is ~p C~n", [F, (F-32)*5/9]),
temperatureConverter();
{stop} -> io:format("Stopping~n");
Other -> io:format("Unknown: ~p~n", [Other]),
temperatureConverter()

end.

c(temperature).

Pid = spawn(fun temperature:temperatureConverter/0).
Pid ! { toC, 32 }.

Pid ! { toF, 100 }.

Pid ! { stop }.



Real World Implementations

» Erlang
-) ejabberd (Jabber/XMPP)
-) RabbitMQ (AMQP)
-) Facebook Chat
-) CouchDB

» Scala
in standard library (deprecated in 2.10)
Vert.x, Akka, Reactors.lO

» Java

Vert.x, Akka, Reactors.lO, Orbit, Quasar, Actor, Jetlang, JActor,
S4, Korus, ActorFoundry, Peernetic, Ateji PX

» Python
Pulsar, Thespian, Pykka, PARLEY



Example

» 7t9{HSE
Coodinator
Startef= HIA| A& ZHOFA]
Player11t 28 thread= 2r=11
play2t= AR E 1S
Player 1,2
throw2h= HIAR|E ME ?

t’\/'l

4. start

Player 2



Scala example

» class Player() extends Actor {

b def act() {

> // message handling loop
> }

>}

» abstract case class Move

» case object Rock extends Move

» case object Paper extends Move

» case object Scissors extends Move

» // message

» case object Start

» case class Play(sender:Actor)

» case class Throw(player:Actor, move:Move)



Scala example

» class Coordinator() extends Actor {
def act() {
val playerl

v Vv

new Player().start

v

new Player().start

val player2

3 loop {

3 react {

> case Start => {

b playerl ! Play(self)

b player2 ! Play(self)

» }

3 case Throw(playerA, throwA) => {

3 react {

> case Throw(playerB, throwB) => {
> announce(playerA, throwA, playerB, throwB)
> self | Start

» }

» }
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Kilim example 22 42

public class Player extends Task {
private static final Random RANDOM = new Random();
private final String name;
private final Mailbox<PlayMessage> inbox;
| A[A] ~wu1lC Player(String name, Mailbox<PlayMessage> inbox) {

2H . . . .
Al this.name = name; this.inbox = inbox;

}
public void execute() throws Pausable {
while(true) {
PlayMessage message = inbox.get();
message.getResponseMailbox().putnb(
new ThrowMessage(name, randomMove()));

}

private Move randomMove() {
return Move.values()[RANDOM.nextInt(Move.values().length)];



ActorFoundry example

public class Player extends Actor {
// etc

@message public void play(ActorName coordinator) {

v

v

v

> send(coordinator, "playerThrows", name, randomMove());
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» Thank You!



