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https://doc.akka.io/docs/akka/current/actors.html?language=scala
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1. ProjectE 44 & Directory 2§ 4

2. 2343k Directory 2 o] &3} 4] “sbt” 413}

3. sbt Z2£& o A ofgl) #AH & 33 “build.sbt” Build 24 5} d 3} Class 3} o] =< “target”
Directory 7} A Al € c}.

set name := "hello-akka"

set version := "0.1"

set scalaVersion := "2.12.6"
session save

exit

1. build.sbtE & i ofzff W&

o

Z7 8T,

// https://mvnrepository.com/artifact/com.typesafe.akka/akka-actor
libraryDependencies += "com.typesafe.akka" %% "akka-actor" % "2.5.14"

1. src/main/scala/ 2ol L2 A E o] 52 5 7] X e} F A E A

package com.practice.ex01

import akka.actor.ActorSystem

object HelloAkkaActorSystem extends App{
val actorSystem = ActorSystem("HelloAkka")
println(actorSystem)

// akka://HelloAkka
}

1. consoleo] A]

sbt "runMain com.practice.ex01l.HelloAkkaActorSystem"
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7183 Q1 Ask-Tell o A]

scalaol| A] ask= “?", tell.2 “!"” method & A}-&-3tt).

package com.practice.ex01

import akka.actor.{ActorSystem, Props}
import akka.pattern.ask

import akka.util.Timeout

import scala.concurrent.Await

import scala.concurrent.duration.

import akka.actor.Actor

object HelloAkkaActorSystem extends App {
val actorSystem = ActorSystem("HelloAkka")

val actor = actorSystem.actorOf(Props(classOf[SumActor]), "sumActor")

// askZ &3l ® timeoutg wh= Al BAIF of 3.
implicit val timeout = Timeout (10 seconds)
val future = actor ? (1 to 10).toArray

val result = Await.result(future, 10 seconds)
println(s"result : $result")

}

class SumActor extends Actor {
override def receive: Receive = {
case arr: Array[Int] => sender ! arr.sum
case => sender ! "Error!"

ActorZt 4l (tell o] &3t A3 4)

ask= 7|2 & o 2 blocking. Z#] 2 & v]=3HA tell & o] &3] A2 31 2t= callback FAlo 7 £33}

g ¢ FAAA.

1. QueryActorof| A StartZ A AF 2 &, A4S Actor<l SumActore} g2 A g w2,

s

2. SumActorof| A A w2 zk-8 oI 43}k al sender(QueryActor)2] Completez A&
q

package com.practice.ex01

import akka.actor.{ActorSystem, Props}
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import com.practice.ex0l.Message.Start

object HelloAkkaActorSystem extends App {
val actorSystem = ActorSystem("HelloAkka")

val queryActor = actorSystem.actorOf(Props(classOf[QueryActor]),
"queryActor")
val sumActor = actorSystem.actorOf(Props(classOf[SumActor]), "sumActor")

gqueryActor ! Start(sumActor, (1 to 10).toArray)
}

package com.practice.ex01
import akka.actor.ActorRef

object Message {
case class Start(actorRef: ActorRef, arr: Array[Int])
case class Progress(arr: Array[Int])
case class Complete(result: Int)

}

package com.practice.ex01

import akka.actor.Actor
import com.practice.ex0l.Message.

class QueryActor extends Actor{
override def receive: Receive = {
case Start(actorRef, arr) =>
println("Start!")
actorRef ! Progress(arr)

case Complete(result) =>
println(s"Complete! $result")

case => println("QueryActor - WTHIGO?")

package com.practice.ex01
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import akka.actor.Actor
import com.practice.ex0l.Message.

class SumActor extends Actor {
override def receive: Receive = {
case Progress(arr) =>
println("Progress!")

sender ! Complete(arr.sum)
case  => sender ! "SumActor - WTHIGO?"

AHE-AF A 2] Mailbox THE 7]

Actor7} A A & 714 2. & WS Al o] 3 ulf AFE-

Mailbox # <]

package com.practice.ex01

import akka.actor.{ActorRef, ActorSystem}

import akka.dispatch.{MailboxType, MessageQueue, ProducesMessageQueue}

import com.typesafe.config.Config

class MyCustomMailbox extends MailboxType with
ProducesMessageQueue[MyMessageQueue] {

def this(setting: ActorSystem.Settings, config: Config) = this()

override def create(owner: Option[ActorRef], system: Option[ActorSystem]):

MessageQueue = {
println("MyCustomMailbox is created!")
new MyMessageQueue()
}
}

package com.practice.ex01
import java.util.concurrent.ConcurrentLinkedQueue

import akka.actor.ActorRef
import akka.dispatch.{Envelope, MessageQueue}

class MyMessageQueue extends MessageQueue{

private final val queue = new ConcurrentLinkedQueue[Envelope] ()
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override def enqueue(receiver: ActorRef, handle: Envelope): Unit = {
println("enqueue!")

if(handle.sender.path.name == "MyActor") {
handle.sender ! "I know you!"
queue.offer(handle)

}

else
handle.sender ! "Who are you?"

}

override def dequeue(): Envelope = queue.poll
override def numberOfMessages: Int = queue.size
override def hasMessages: Boolean = !queue.isEmpty

override def cleanUp(owner: ActorRef, deadlLetters: MessageQueue): Unit = {
while (hasMessages) {
deadLetters.enqueue(owner, dequeue())
}
}
}

custom-dispatcher {

mailbox-requirement = "com.practice.ex01l.MyMessageQueue"
}
akka.actor.mailbox.requirements {
“com.practice.ex01.MyMessageQueue" = custom-dispatcher-mailbox
}
custom-dispatcher-mailbox {
mailbox-type = "com.practice.ex01l.MyCustomMailbox"
}
Actor # 9]

package com.practice.ex01
import akka.actor.Actor

class MySpecialActor extends Actor {
override def receive: Receive = {
case msg: String => println(s"MySpecialActor's msg : $msg")
}
}
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package com.practice.ex01
import akka.actor.{Actor, ActorRef}

class MyActor extends Actor {
override def receive: Receive = {
case (msg: String, actorRef: ActorRef) => actorRef ! msg
case msg => println(s"MyActor's msg? $msg")
}
}

Client

package com.practice.ex01
import akka.actor.{ActorSystem, Props}

object Client extends App {
val actorSystem = ActorSystem("HelloAkka")

// application.conf9] 7]&%¥ custom-dispatchers& ¢l
/1 A2} A 2] Mailbox (MyCustomMailBox) 7} WA AA = a1,
/] 1 Sto]l create() method=Z message queue”} A3/J =t
val mySpecialActor = actorSystem.actorOf(Props[MySpecialActor]
.withDispatcher("custom-dispatcher"))

val unknownActor = actorSystem.actorOf(Props[MyActor], "abracadabra")
val knownActor = actorSystem.actorOf(Props[MyActor], "MyActor")

unknownActor ! ("hello", mySpecialActor)

knownActor ! ("hello", mySpecialActor)
/1 ¥ 57 Ao B2 ofe) ATE uhE = 2.

/*

MyCustomMailbox is created!

enqueue!

enqueue!

MyActor's msg? Who are you?

MyActor's msg? I know you!

MySpecialActor's msg : hello

*/
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Mailbox # <]

package com.practice.ex01

import akka.actor.ActorSystem
import akka.dispatch.{PriorityGenerator, UnboundedPriorityMailbox}
import com.typesafe.config.Config

class MyPriorityMailbox(settings: ActorSystem.Settings, config: Config)
extends UnboundedPriorityMailbox (
PriorityGenerator {
// int ol HL4E £ AL 2Th

case x: Int =>1
case x: String => 0
case => 3

my-priority-mailbox {
mailbox-type = "com.practice.ex01.MyPriorityMailbox"

}

Actor A <]

package com.practice.ex01
import akka.actor.Actor

class MyPriorityActor extends Actor{
override def receive: Receive = {
case x: Int => println(x)
case x: String => println(x)
case x => println(x)
}
}
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Client

package com.practice.ex01

import akka.actor.{ActorSystem, Props}

object Client extends App {
val actorSystem = ActorSystem("HelloAkka")

val myPriorityActor = actorSystem.actorOf(Props[MyPriorityActor]
.withDispatcher("my-priority-mailbox"))

Array('LowestPriority, 123,
o)
/* A3}A o2 String, int €02 24597}

/*

Top Priority!

123

1.23

'LowestPriority

*/

“Top Priority!", 1.23).foreach(myPriorityActor

i

o *
==Y

w2} &R0l FE FAEE AW s TS

4 4 4A<E 7142 Message 3 9

package com.practice.ex01
import akka.dispatch.ControlMessage

case object MyControlMessage extends ControlMessage

Mailbox A <]

control-aware-mailbox {
mailbox-type = "akka.dispatch.UnboundedControlAwareMailbox"

}
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Actor # 9]

package com.practice.ex01
import akka.actor.Actor

class Logger extends Actor{
override def receive: Receive = {
case MyControlMessage => println("Control message first!")
case x => println(x)
}
}

Client

package com.practice.ex01
import akka.actor.{ActorSystem, Props}

object Client extends App {
val actorSystem = ActorSystem("HelloAkka")

val loggerActor = actorSystem.actorOf(Props[Logger]
.withDispatcher("control-aware-mailbox"))

loggerActor ! "Hello,"
loggerActor ! "world!"
loggerActor ! MyControlMessage // $A4Z o & Az

/*

Control message first!
Hello,

world!

*/

Runtime39]| Actor 339] v}37)

become/unbecomeo 2 3.
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Message A 9

package com.practice.ex01
object StateMessage {

case class IntState()
case class StringState()

}

Actor A 9]

package com.practice.ex01

import akka.actor.Actor

import com.practice.ex0l.StateMessage.{IntState, StringState}

class StateChangingActor extends Actor {
override def receive: Receive = {
case StringState => context.become(isStateString)
case IntState => context.become(isStatelnt)

}

def isStateString: Receive = {
case msg : String => println(s"$msg")
case IntState => context.become(isStateInt)

}
def isStateInt: Receive = {
case msg : Int => println(s"$msg")

case StringState => context.become(isStateString)

}
}

Client

package com.practice.ex01

import akka.actor.{ActorSystem, Props}

import com.practice.ex0l.StateMessage.{IntState, StringState}
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object Client extends App {
val actorSystem = ActorSystem("HelloAkka")

val stateChangingActor = actorSystem.actorOf(Props[StateChangingActor])

stateChangingActor ! StringState
stateChangingActor ! "Hello, world!"

stateChangingActor ! IntState
stateChangingActor ! 123

stateChangingActor ! "abracadabra" // @4 state”} IntStateo]”] wj&oj A H.
/*

Hello, world!

123

*/

Actor XA 7]7]

https://stackoverflow.com/questions/13847963/akka-kill-vs-stop-vs-poison-pill

e PoisonPill : Mailboxol] o} 7] =9 WA X & 2% A2 A A

e Kill : ActorKilledExceptionS =2 A1 7). o] of| o 3+ A A <
7]%5,%8 ActorE ?X] 18] Mailbox7F X5 =22 A5

. context.stop(actorRef) ActorE =217 0 2 AR A Zuf] AF-E. Bottom-up(AHA], F- 2, e A| 2 H)
A2 AR, AR A=<l Message &2 % t}= ]Vhﬂi FAIBEAL A A A LT

% &2 sypervisor mechanism< w2t}
S TAAIZ WA A E Al Q] g v 2] v

package com.practice.ex01
import akka.actor.Actor

class ShutdownActor extends Actor {
override def receive: Receive = {
case msg: String => println(s"$msg")
case Stop => context.stop(self)
}
}

package com.practice.ex01

import akka.actor.{ActorSystem, Kill, PoisonPill, Props}
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object Client extends App {
val actorSystem = ActorSystem("HelloAkka")

val shutdownActorl = actorSystem.actorOf(Props[ShutdownActor])
shutdownActorl ! "hellol"

shutdownActorl ! PoisonPill

shutdownActorl ! "Are you breathing?"

val shutdownActor2 = actorSystem.actorOf(Props[ShutdownActor])
shutdownActor2 ! "hello2"

shutdownActor2 ! Kill

shutdownActor2 ! "Are you breathing?"

val shutdownActor3 = actorSystem.actorOf(Props[ShutdownActor])
shutdownActor3 ! "hello3"
shutdownActor3 ! Stop
shutdownActor3 ! "Are you breathing?"
/*
hello2
hellol
hello3

scala> [INFO] [08/06/2018 00:25:30.860] [HelloAkka-akka.actor.default-
dispatcher-2] [akka://HelloAkka/user/$c] Message [java.lang.String] without
sender to Actor[akka://HelloAkka/user/$c#303943664] was not delivered. [1]
dead letters encountered. If this is not an expected behavior, then
[Actor[akka://HelloAkka/user/$c#303943664]] may have terminated
unexpectedly, This logging can be turned off or adjusted with configuration
settings 'akka.log-dead-letters' and 'akka.log-dead-letters-during-
shutdown'.

[INFO] [08/06/2018 00:25:30.861] [HelloAkka-akka.actor.default-dispatcher-2]
[akka://HelloAkka/user/%$a] Message [java.lang.String] without sender to
Actor[akka://HelloAkka/user/$a#-1903145472] was not delivered. [2] dead
letters encountered. If this is not an expected behavior, then
[Actor[akka://HelloAkka/user/$a#-1903145472]] may have terminated
unexpectedly, This logging can be turned off or adjusted with configuration
settings 'akka.log-dead-letters' and 'akka.log-dead-letters-during-
shutdown'.

[ERROR] [08/06/2018 00:25:30.862] [HelloAkka-akka.actor.default-
dispatcher-5] [akka://HelloAkka/user/$b] Kill
(akka.actor.ActorKilledException: Kill)

[INFO] [08/06/2018 00:25:30.863] [HelloAkka-akka.actor.default-dispatcher-2]
[akka://HelloAkka/user/$b] Message [java.lang.String] without sender to
Actor[akka://HelloAkka/user/$b#14529698] was not delivered. [3] dead letters
encountered. If this is not an expected behavior, then
[Actor[akka://HelloAkka/user/$b#14529698]] may have terminated unexpectedly,
This logging can be turned off or adjusted with configuration settings
'akka.log-dead-letters' and 'akka.log-dead-letters-during-shutdown'.

*/

}
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System design

AR A
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* Duplication: AZHE o] 2]7] A3

* Replication: 22 AZXUE S A7l 4], EFoA 84 & FAlst, 21 5 shp A E

e |solation : Multi process. t}2 HxJE ] A ujof J3F& ¥Hx] o4A sl = &4
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Actor Life cycle
https://doc.akka.io/docs/akka/2.5/actors.html#actor-lifecycle
Supervison and Monitoring
https://doc.akka.io/docs/akka/2.5/general/supervision.html
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11 ZEA
context.watch(childActor: ActorRef)

11 ZHA] 3l Al
context.unwatch(childActor: ActorRef)

7123 < <Al

ofef &} 22 Tree 2 & <4 3t 7 Strategy, watch(ZHA], ZUH F)E o] &3ttt

R LEREEERE:

Master - Slave. 4] HEj 2] o & R 127} A 3= X

Message % 2]

package com.practice.ex01
object Message {

case object CreateChild
case class Greet(msg: String)

}

A4, 72 Actor A 9]

package com.practice.ex01

import akka.actor.Actor
import com.practice.ex0l.Message.Greet

class ChildActor extends Actor {
override def receive: Receive = {

case Greet(msg) => println(s"parent :

${self.path} // msg : ${msgl}")
}
}

package com.practice.ex01

${self.path.parent} // me :
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import akka.actor.{Actor, Props}
import com.practice.ex0l.Message.{CreateChild, Greet}

class ParentActor extends Actor{
override def receive: Receive = {
case CreateChild =>
val child = context.actorOf(Props[ChildActor], "child")
child ! Greet("Hello, child!")

Client

package com.practice.ex01

import akka.actor.{ActorSystem, Props}
import com.practice.ex0l.Message.CreateChild

object Client extends App {
val actorSystem = ActorSystem("Supervision")
val parent = actorSystem.actorOf(Props[ParentActor], "parent")
parent ! CreateChild
// parent : akka://Supervision/user/parent // me :
akka://Supervision/user/parent/child // msg : Hello, child!

}

Routing

https://doc.akka.io/docs/akka/2.5/routing.html
A7) AFgBFE=712

o 22 FH Y HEE FolA 7HE Fot7 A2 AE o WA

e 3} A Eof W A| X] & Round-robin® 2, =, Loop &

o

¢ 3% ) BE AE o St HAAE B 4
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class RoutingActor extends Actor {
override def receive: Receive = {
case msg: String => sender ! s"I am ${self.path.name}, I received $msg"
case  => println(s"I don't understand the message")

package com.practice.ex01

import akka.actor.{ActorSystem, Props}
import akka.routing.SmallestMailboxPool

object Client extends App {

val actorSystem = ActorSystem("Supervision");

val router =
actorSystem.actorOf (SmallestMailboxPool(5).props(Props[SmallestMailboxActor]
))

1 to 5 foreach(i => router ! s"Hello $i")

*

am $%$a
am $a
am $d
am $b
am $c

¥ - HHH H N
~

BalancingPool

o e} Apole] 2ed g A .

BalancingPool vs SmallestMailboxPool

https://groups.google.com/forum/#!msg/akka-user/pymtrCZBduk/rwXKIdGUGVE])
https://doc.akka.io/docs/akka/2.5/routing.html#balancing-pool

e BalancingPool-2 7} 219" = &= th /o] s " AL S 7 £42 7HAA =tk =
2 g o ES 7HAA T R E IS A 202 A EA LA et
o 19 7) wj& o BalacingPool-2 Broadcast Messagesol] AH-&31H <FH T}
 SmallestMailboxPool-& BancingPools} t} 2 o] H o & W A| 2] 5F F& o A 3+S T 2] k=)
» SmallestMailboxPoolo] & vttt 7} @ vl A gjof A] R A= AL A &7 o &,
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RoundRobinPool

7L o Ejof 7] S WA A A

RandomPool

Y2 729

BroadcastPool
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Specially Handled Messages

https://doc.akka.io/docs/akka/2.5/routing.html#specially-handled-messages

Broadcast

PoisonPill

Kill

GetRoutees, Addroutee, RemoveRoutee, AdjustPoolSize

HE & el she Hl AL
ScatterGatherFirstCompletedPool

22 e HE Tfrete dHE SolA 22 WAIAE 27 2 az(Broadcast), 7Hg WA 22wkl o
B S 7108 S92 $Al(ask) & Um A AH S-S HE. o AW F 7P w2 A whg-8h= AW ol 2
= Bul= A&elA AHE

package com.practice.ex01

import akka.actor.Actor

class RoutingActor extends Actor {
override def receive: Receive = {

case msg: String => sender ! s"I am ${self.path.name}, I received $msg"
case => println(s"I don't understand the message")
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package com.practice.ex01

import
import
import
import

import
import

object

akka.actor.{ActorSystem, Props}
akka.pattern.ask
akka.routing.ScatterGatherFirstCompletedPool
akka.util.Timeout

scala.concurrent.duration.
scala.concurrent.{Await, Future}

Client extends App {

val duration = 10 seconds
implicit val timeout = Timeout(duration)

val actorSystem = ActorSystem("Hello-Akka");
val router = actorSystem
.actorOf(ScatterGatherFirstCompletedPool(5, within = duration)

props (Props[RoutingActor]))

val future: Future[Any] = router ? "hello"
val response: String = Await.result(future.mapTo[String], duration)

println(response)

// 1

am $a, I received hello

TailChoppingPool

Tz 7 12 HE oA B A A S B, intervalol A 2] A

iy 2
AE A NA S8 L2 ASTo A WA SH ol AT E v A, o] & 2 SAAIA A,

A gL .

package com.practice.ex01

import

akka.actor.Actor

class RoutingActor extends Actor {
override def receive: Receive = {
case msg: String => sender ! s"I am ${self.path.name}, I received $msg"
case => println(s"I don't understand the message")

package com.practice.ex01
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import akka.actor.{ActorSystem, Props}
import akka.pattern.ask

import akka.routing.TailChoppingPool
import akka.util.Timeout

import scala.concurrent.duration.
import scala.concurrent.{Await, Future}

object Client extends App {
val duration = 10 seconds
implicit val timeout = Timeout(duration)
val actorSystem = ActorSystem("Hello-Akka");
val router = actorSystem
.actorOf(TailChoppingPool (5, within = duration, interval = 20 millis)
.props(Props[RoutingActor]))

val future: Future[Any] = router ? "hello!"
val response: String = Await.result(future.mapTo[String], duration)

println(response)

ConsistentHashingPool

W2 th 2 Hashing. Consistent Hashing Ab-&. 228 7] 2 712 &= WA A & A+ 22 AE o A A Y.

package com.practice.ex01
import akka.routing.ConsistentHashingRouter.ConsistentHashable

object Message {
final case class Create(key: String, value: String)
final case class Get(key: String) extends ConsistentHashable {
override def consistentHashKey: Any = key

}

final case class Remove(key: String)

package com.practice.ex01

import akka.actor.Actor
import com.practice.ex0l.Message.

class Cache extends Actor {
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var cache = Map.empty[String, String]

override def receive: Receive = {
case Create(key, value) =>
println(s"${self.path.name} : Create $key/$value")
cache += (key -> value)

case Get(key) =>
println(s"${self.path.name} : Get $key")
context.sender ! cache.get(key)

case Remove(key) =>
println(s"${self.path.name} : Remove $key")
cache -= key

package com.practice.ex01

import akka.actor.{ActorRef, ActorSystem, Props}
import akka.pattern.ask
import akka.routing.ConsistentHashingPool

import akka.routing.ConsistentHashingRouter.{ConsistentHashMapping,

ConsistentHashableEnvelope}
import akka.util.Timeout
import com.practice.ex0@l.Message.

import scala.concurrent.Await
import scala.concurrent.duration.

object Client extends App {
def hashMapping: ConsistentHashMapping = {
case Remove(key) = key

}

val actorSystem = ActorSystem("Hello-Akka")
val cache: ActorRef =
actorSystem.actorOf(

ConsistentHashingPool (10, hashMapping = hashMapping).

props(Props[Cache]), name = "cache")
11737
cache ! ConsistentHashableEnvelope(message
hashKey = "hello")
cache ! ConsistentHashableEnvelope(message
"hi")

// Get S5 7], AAS Al g
val duration = 10 seconds

Create("hi",

Create("hello", "HELLO"),

"HI"), hashKey =
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implicit val timeout = Timeout(duration)

val futurel = cache ? Get("hello")
val responsel = Await.result(futurel.mapTo[Any], duration)
println(responsel)

val future2 = cache ? Get("hi")
val response2 = Await.result(future2.mapTo[Any], duration)
println(response2)

cache ! Remove("hi")

val future3 = cache ? Get("hi")
val response3 = Await.result(future3.mapTo[Any], duration)
println(response3)

$d : Create hello/HELLO
$e : Create hi/HI

$d : Get hello

Some (HELLO)

$e : Get hi

Some (HI)

$e : Remove hi

$e : Get hi

None

Dynamically Resizable Pool

https://doc.akka.io/docs/akka/2.5/routing.html#specially-handled-messages
https://doc.akka.io/docs/akka/2.1.2/scala/routing.html

package com.practice.ex01

import akka.actor.{Actor, ActorSystem, Props}

import akka.pattern.ask

import akka.routing.{DefaultResizer, ScatterGatherFirstCompletedPool}
import akka.util.Timeout

import scala.annotation.tailrec
import scala.concurrent.duration.
import scala.concurrent.{Await, Future}

// Message
case class FibonacciNumber(nbr: Int)
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// Actor
class FibonacciActor extends Actor {
def receive = {
case FibonacciNumber(nbr) => sender ! fibonacci(nbr)
case => new IllegalArgumentException

}

private def fibonacci(n: Int): Int = {
@tailrec
def fib(n: Int, b: Int, a: Int): Int = n match {
case 0 => a

case => fib(n - 1, a + b, b)
}
fib(n, 1, 0)
}
}
// Client

object Client extends App {
val duration = 10 seconds
implicit val timeout = Timeout(duration)

val akkaSystem = ActorSystem("Hello-Akka")
val resizer = DefaultResizer(lowerBound = 4, upperBound = 15)

val router = akkaSystem.actorOf(
ScatterGatherFirstCompletedPool(5, within = duration, resizer =
Some(resizer))
.props(Props[FibonacciActor]))

val future: Future[Any] = router ? FibonacciNumber(20)
val response: Int = Await.result(future.mapTo[Int], duration)

println(response)
//6765

Futures and Agents
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