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class Person (var name: String, var address: String){ 
  val welcomeNote = "Person object is constructed" 
  println(welcomeNote) 
}



 
class Person (var name: String, var address: String){ 
  Person.welcome 
} 
 
object Person { 
  def welcome = { 
    val welcomeNote = "Person object is constructed" 
    println(welcomeNote) 
  } 
}



public class MainClass { 
    public static void main(String[] args){ 
        System.out.println("Hello World"); 
    } 
}

object MainClass { 
  def main(args: Array[String]): Unit = { 
    println("Hello World") 
  } 
}
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  Person.welcome 
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object Person { 
  def welcome = { 
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    println(welcomeNote) 
  } 
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case class Person (var name: String, var address: String){ 
  Person.welcome 
} 
 
object Person { 
  def welcome = { 
    val welcomeNote = "Person object is constructed" 
    println(welcomeNote) 
  } 
} 



case class Person (var name: String, var address: String){ 
  Person.welcome 
} 
 
object Person { 
  def welcome = { 
    val welcomeNote = "Person object is constructed" 
    println(welcomeNote) 
  } 
} 

object MainClass { 
  def main(args: Array[String]): Unit = { 
    val john = new Person("John","My Address") 
    john match { 
      case Person("John", address) =>  
                println("John's adress: " + address) 
 
      case _ =>  
                println("not John") 
    } 
  } 
}
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What are actors?

> The Actors Model is “another” model for 
expressing computational problems.
—It is equivalent to Turing Machine and Lambda 

Calculus

> Actors are not new. It is a solid and 
scientifically robust idea (Carl Hewitt 
1973).
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Why actors?

> Mutable shared state is the source of concurrency 
problems.
> To protect shared state, and ensure safety, you need a locking 

mechanism.
> Mixing concurrency logic with business logic makes the 

code harder to maintain.
> There is an increased need for high performant systems.

— e.g. big data applications
> Distributing a standalone application is not a 

straightforward process.
—You have to deal with different protocols for establishing inter-

machine communication.



28

What are actors?

Actors are fundamental units of 
computation that embody: 

—Processing (behavior)
—Storage (state)
—Communication (messages)

When an actor receives a 
message, it can:

—create more actors
—send messages to other actors
—designate what to do with the next 

message

Actor

Behavior

State
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Rules of bare-metal actors

> Every actor has an address.

> An actor can process one message at a time.

> Everything in an actor system is an actor.

> Message delivery is best-effort

> There are no guarantees that messages are received in 
the same order they are sent.

> Messages to actors should always be immutable to avoid 
shared state.



Example 1 - Simple Actor Definition
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import akka.actor.Actor 
 
class Counter extends Actor { 
  var count = 0 
   
  def receive = { 
    case "increase" => count += 1 
    case "get" => sender() ! count 
    case _ => println("Unknown message") 
  } 
}
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import akka.actor.Actor 
 
class StatelessCounter extends Actor { 
   
  def count(n:Int): Receive = {    
    case "increase" => context.become(count(n+1)) 
    case "get" => sender() ! n 
  }   
   
  def receive = count(0) 
}

Example 1 - Simple Actor Definition
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import akka.actor.Actor 
 
class StatelessCounter extends Actor { 
   
  def count(n:Int): Receive = {    
    case "increase" => context.become(count(n+1)) 
    case "get" => sender() ! n 
  }   
   
  def receive = count(0) 
} for the next message, 

receive = count(n+1)

Example 1 - Simple Actor Definition



33

import akka.actor.Actor 
 
class StatelessCounter extends Actor { 
   
  def count(n:Int): Receive = {    
    case "increase" => context.become(count(n+1)) 
    case "get" => sender() ! n 
  }   
   
  def receive = count(0) 
}

type Receive = PartialFunction[Any, Unit]

Example 1 - Simple Actor Definition
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import akka.actor.{ActorSystem, Props} 
 
object Application extends App { 
  val system = ActorSystem("SimpleActorSystem") 
  val counter = system.actorOf(Props[Counter], "counter") 
  counter ! "increase" 
  counter ! "increase" 
  counter ! "get" 
}

Example 1 - Simple Actor Definition



Example 2 - Ping Pong
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import akka.actor.{Actor, ActorRef, ActorSystem, PoisonPill, Props} 
import scala.language.postfixOps 
case object Ping 
case object Pong 
class Pinger extends Actor { 
  var countDown = 5 
  def receive = { 
    case Pong => 
      println(s"${self.path} received pong, count down $countDown") 
      if (countDown > 0) { 
        countDown -= 1 
        sender() ! Ping 
      } else { 
        sender() ! PoisonPill 
        self ! PoisonPill 
      } 
  } 
}



Example 2 - Ping Pong
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class Ponger(pinger: ActorRef) extends Actor { 
  def receive = { 
    case Ping => 
      println(s"${self.path} received ping") 
      pinger ! Pong 
  } 
} 
 
object PingPongApplication extends App { 
  val system = ActorSystem("PingPong") 
  val pinger = system.actorOf(Props[Pinger] 
                              , "pinger") 
  val ponger = system.actorOf(Props(classOf[Ponger], pinger) 
                              , "ponger") 
  ponger ! Ping 
} 



Example 2 - Ping Pong
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akka://PingPong/user/ponger received ping 
akka://PingPong/user/pinger received pong, count down 5 
akka://PingPong/user/ponger received ping 
akka://PingPong/user/pinger received pong, count down 4 
akka://PingPong/user/ponger received ping 
akka://PingPong/user/pinger received pong, count down 3 
akka://PingPong/user/ponger received ping 
akka://PingPong/user/pinger received pong, count down 2 
akka://PingPong/user/ponger received ping 
akka://PingPong/user/pinger received pong, count down 1 
akka://PingPong/user/ponger received ping 
akka://PingPong/user/pinger received pong, count down 0



Example 3 - Approximating π using Leibniz formula
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π  =  4 * (1 - 1/3 + 1/5 - 1/7 + 1/9 - 1/11 + 1/13 - 1/15 + …)

=    π / 4 



Example 3 - Approximating π using Leibniz formula

39

π  =  4 * (1 - 1/3 + 1/5 - 1/7 + 1/9 - 1/11 + 1/13 - 1/15 + …)

=    π / 4 



Example 3 - Designing The Actor System
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Example 3 - Approximating π using Leibniz formula
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π  =  4 * (1 - 1/3 + 1/5 - 1/7 + 1/9 - 1/11 + 1/13 - 1/15 + …)

worker1 worker2 worker3 worker1



Example 3 - Approximating π using Leibniz formula
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π  =  4 * (1 - 1/3 + 1/5 - 1/7 + 1/9 - 1/11 + 1/13 - 1/15 + …)

worker1 worker2 worker3 worker1

Number of workers
Number of messages
Number of elements per message

System configurations:
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Example 3 - Worker
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=    π / 4 
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Example 3 - Master 1/2
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Example 3 - Master 2/2
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Example 3 - Putting It Together
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With actors …

> It is easier to build scalable software
• Scalability is a deployment problem

> It is a convenient abstraction for modeling
• Similarly to OOP

> Fault tolerance can be implemented on top
• Actors can fail and get replaced at run time
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High-Level Spark Architecture
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Resilient Distributed Dataset

> RDD is a partitioned collection of records

> RDD is read-only (immutable)

> RDDs can only be created through deterministic 
operations on:
> data from stable storage, or
> other RDDs

63
RDD RDD RDD

Transformation

Transformation



Directed Acyclic Graph (DAG)
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Transformation Action

RDD RDD

RDD RDD
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RDD

RDD data
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Word Count Example

val conf = new SparkConf() 
               .setMaster(“local[2]") 
               .setAppName("WordCounter") 
val sparkContext = new SparkContext(conf) 
val lines = sparkContext.textFile("/var/log/commerce.log") 
val words = lines.flatMap(line => line.split(" ")) 
val pairs = words.map(word => (word, 1)) 
val wordCounts = pairs.reduceByKey((count1,count2)=>count1+count2) 
val results = wordCounts.take(100) 
results.foreach(resultPair => println(resultPair))

lines words pairs resultsword
Counts

RDD[String]

RDD[(String, Int)]RDD[String] Array[(String, Int)]

RDD[(String, Int)]
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Exercise

> Implement a naïve actor framework in Java where:
— each actor is a monitor Java class
— each actor has a mailbox where messages from other actors are 

saved
— messages are asynchronous

> Using your framework, reimplement the three examples 
in the lecture.
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