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Erlang's history

is a microcosm of
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It’s been used

for decades
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... ahd now
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We need
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H2
Lots of services
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SOCIAL CODING
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Java is

Sa8i80.
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F |
... but people

want to keep
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H2
The power
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#3
Composability

and scalabilit
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The marriage
of OOP and FP.
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Martin Odersky

* Helped design java generics.

* Co-wrote G/ that became
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Martin Odersky

* |Inspired by:
* Haskell.
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Appealing if you like:

* Rigor.
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Not appealing if you find

* Rigor is tedious.
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$ scala
Welcome to Scala version 2.7.7

scala> "hello" + "world"

res@: java.lang.String = helloworld
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object.method(arguments)

object method arguments
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Method Names

Almost any

character allowed

‘-d"l.
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Type inferencing in Scala

F

val name = “Dean Wampler”

val map = Map(“name” -> “Dean”,

dd

age” -> 29, ..)
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class Complex {
private double real;
private double imag;

public Complex(double real, double imag) {
this.real = real;
this.1imag = 1imag;

}

public void double getReal() {return this.real;}
public void setReal(double real) {
thls real real G sl

.
Do R e e
- N
- —1 ,“. W vl Saha s
¥ - ..‘l » ""d =l ’ 3
el P N ot - ‘ -,
e

.
.
0-0 { "‘ 3
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class Complex(
var real: Double,
var i1mag: Double)

Friday, March 26, 2010



class Complex( !

var real: Double,
var 1mag: Double)
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Should Be Immutable

class Complex(
real: Double,
imag: Double)




Case Classes

case flass Complex(
vat| real: Double,
vat| 1mag: Double)
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Case Classes

case class Complex(
real: Double,
imag: Double)
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Default Values

case class Complex(
real: Double
imag: Double




Erlang Records

To me, these types
of classes feel a lot
like Erlang Recorads.

37




Arguments for
Static Types
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case class Complex(real: Double,
imag: Double)

{
def ()(that: Complex): Complex

Complex(real + that.real,

- imag + that.imag)

-l
BN - A e 'L Yl s Ko ;-" AN

def (-)(that: Complex): Complex
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var cl = Complex(1l.2, 3.4)
val c2 Complex(4.3, 2.1)

cl + c2 T e WO W T
| ’ |
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Functions in Scala:

They are first class...
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Function Literals
f: (Double,Int) => String

f: Function2[Double,Int,String]
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Interlude: Lists
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Example

def listmap[A,B](l: List[A]) (
f: A =>B): List[B] = L match {
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wom

def listmap[A,B](l: List[A]) (
f: A =>B): List[B] = L match {
ol K

case |lhead :: tail) => _
e of Lhoad ) cocddsEmantiail LLE) o
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Try it out:

Va-L -Ll List(llln’ ll2"’ ll3")
val 12 = listmap(11)

val 1 = Integer.parselnt(s)
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Point-Free Style
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.. sometimes works.

Friday, March 26, 2010



Using List.map

yal bl dst il 4..0)
def square(i: Int) =1 * 1

-' ;‘\’)I .' :,'_# (\ L :._'- = -4




Objects

... can also be
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VWWhen we use case:
- “singleton”

(object) Complex {
def apply(real: Double, _

imag: Double) =

new Complex(real + that.real,

\ .
St o Py Nt
4 AN o el v >
-y N
o 4 'r-‘-’.“"‘. s A P L.
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class Logger(val level:..) {
def apply(message: String) =
{ // pass to logging system
Log(level, message)
}

}

|
|
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Functional Languages

Get composition
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Java’s object model

e Good

* Promotes abstractions.
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Traits

Like interfaces with
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Traits

... or like
abstract classes +
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Example

trait Queuel[T] {
def get(): T
)

def put(t:

o s LB, SR . - s ni %
g A oLl o LI LT e " v -
GEREN S . ok b d Leralan B X <




class StandardQueuel[T]
extends Queue[T] {
import ...ArrayBuffer
private val ab =

new ArrayBuffer[T]
A N .--:‘;:, o o] Q +— el & e
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Log put

trait QueuelLogging|[T]
extends Queuel[T] {
abstract override def put(
TR [ P |

4 »
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Log put

trait QueuelLogging[T]
extends Queue[T] {

(@DSTract override) def put

t Lo
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Int]
Ll sg = new Standarngeue[
b ) with QueuelLogging[Int]

sq.put(10)
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val sq = StandardQueue[Int]
QueuelLogging[Int]

sq.put(10)
/ => put: 10
e LD e

4 .
3 =4 3 R
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Rk il
B AR [ W sl O N @ N S




Friday, March 26, 2010



Filter put

trait QueueFiltering[T]
extends Queuel[T] {
abstract override def put(
¥ N ) TRt |
1T (veto(t))
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Filter put

trait QueueFiltering[T]
extends Queuel[T] {
abstract override def put(
r T Y T
1T (veto(t))

s
-;\

P

println(t+" rejected!"




val sq = new StandardQueuel[Int]
with QueuelLogging[Int]
with QueueFiltering[Int] {
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—
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for (i <- -2 to 2) {

sqg.put(1)
} " loop from -2 t0 2

| |
— |
— —
| |
| |
// => -1 rejected!
— [
| |
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What if we

reverse the order
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val sq = new StandardQueuel[Int]

with [QueueFiltering[Int]
with |QueuelLogging[Int]
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—
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for (i <- -2 to 2) {
sq.put (i)

=> put: -2
=> -2 rejected!

=> put: -1




Loosely speaking,

the precedence

el ot & ?
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Recall:

class Complex(val real: Double,
val 1mag: Double)
Lok
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Equivalent:
class Complex(

real: Double, 1imag:

Lol




You also get an

unapply method...
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Pattern Matching:

val ¢ = Complex(..)
C match

case |(Complex(0.0, 0.0)] =>

println(“zero!”
case (Complex(r, 0.0)) =>

- dd
e T, R oy " Sl i ) 2 B D W P y 2 R
PR N e et © en PO XY [T T4 SR O B AR DARONERDY SR w @ TN GRS
; . ! pa ) e lh 2 ~ind - L4 A

—

asdt § p - vil g ] Ty " o A - 5
g’ A AR/ | I ALY O T R N e BTy e e
B - '.. [l =y }-‘., oy 4 g S T S O T Y P _— | 4w "7 - 2 ) L
- - v .. ..' n l ' L] .




N

"
J

_‘-7‘
i

-

:

-

)

2

:

"

i

;

a
S

e




object CapsStartFor {

def main(args: Array[String]) = {
for {
1 <- 0 until args.length
arg = args(1i)
1f (arg(0).1sUpperCase)
}

println(arg)
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Scala’s Actor Model

* Patterned after Erlangs.




|
IR N
| \»
_ b.’-)
A\ i

m_—>

akkasource.org

A O Y

N,

)

.
== Do
. ——

Friday, March 26, 2010



Akka

* Inspired by Erlang OTP.

e Clean-room Actor lib.
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2 Actors:

86




First, the
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object factory
extends SupervisorFactory {
override def getSupervisorConfig =

‘ EEN ’ \-
. i
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{

SupervisorContig(
RestartStrategy(OneForOne, 3, 100),
Supervise(

|
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Next, some
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package shapes

case class Point(
X: Double, y: Double)

abstract class Shape {

0 1T o Vi R o 0% pliem T P
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case class Circle(
center:Point, radius:Double)
extends Shape {

def e
} il

case class Rectangle(

Friday, March 26, 2010



Finally, the
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package shapes

import ..akka..actors. , Actor.

object ShapeDrawingActor
extends Actor {

def 1nit = {..} // startup

def receive = {

AAFCEEEE SR SIANFE PR R @ AN SN B A R e
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receive = {

case s:Shape =>
Ss.draw()
sender ! "drawn"

case "exit" =>
println("exiting...

1@ b
/o =Ty, iy 1t
v L B ) e e \ 7 4 s Sl ri .

sender ! "pye!"
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import shapes.
import ..akka..actors.Actor. ,
woelf

def sendAndReceive(mai:Any) ={

(ShapeDrawingActor
match {

w7 Ay b "o ¢ N . R & h
J':"P-S, : S Tty . O bl S ST E $ ) ' /oyl : g i ,‘"\' '." 4 “ b S

msg)
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sendAndRece1lve(
Circle(Point(0.0,0.0), 1.0))
sendAndReceilve (
Rectangle(Point(0.0,0.0), 2, 5))
sendAndRecelive(3.14159)
sendAndReceive("ex1t")

// => Clrcle(P01nt(0 0,0. 0) Li O)

A A b th b Oapnde ¥ o o fae s A S < 4 g v
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o .—> rawn o .
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sendAndRecelve(
Circle(Point(0.0,0.0 1.0

sendAndReceilve(
Rectangle(Point(0.0,0.0 2, 5

sendAndReceive(3.14159)

sendAndReceive("ex1t")

// => Circle(Point(0.0,0.0),1.0)
=> drawn.

"
e »
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receive = { _
case s:Shape =>

s draw() ——

sender ! "drawn"
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a better
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object-oriented
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