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Scala: Scalarle Languace
My First Scala Proaram: A Special Form of HelloWworld

Overview class Upper {
def upper(strings: Stringk): Seq[String] = {

Watter Cazzola strings.map((s:String) => s.toUpperCase())

¥
¥
val up = new Upper
helloworld Console.println(up.upper("A", "First", "Scala", "Program"))

— parametric types
— (anonywous) functions are first order citizens

Interpreted as a seript

Or into an interactive section

[15:39] cazzola@surtur:~/1p/scala>scala

Welcome to Scala version 2.13.2 (Open]DK 64-Bit Server VM, Java 11.0.9).
Type in expressions to have them evaluated.

Type :help for more information.

scala> :load upper.scala

Loading upper.scala...

defined class Upper

up: Upper = Upper@6d69c9a2
ArrayBuffer(A, FIRST, SCALA, PROGRAM)
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History = Motivations

Scala

Overview The desian of Scala starts in 200 at E.cole Polytechnique Fé-
WIS dérale (EPFL) of Lausanne ry Martin Odersky

— the first workinag release is out at the end of 2003;
— last staele release is 2134 (Nov. 2020).

history

K runs on the JVM and interoperates with the Java ligraries.

Scalarle languace
— succinct, eleaant and flexigle syntax (SO%-15% of code reduction);

— interactive interpreter and

— support for empredded domain specific lanauaces

Scala meraes osject-oriented and functional proaramming.
Scala is statically typed, it supports

— aBstract and path-dependent types;

— &eneric dasses and polymorphic methods;

— (a limited form of) type inference.
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My First Scala Proaram: A Special Form of HelloWworld (Cont'd)

Scala
Overview
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object Upper {
def upper(strings: Stringx) = strings.map(_.toUpperCase())

}

println(Upper.upper("A", "First", "Scala", "Program"))

helloworld

— the keyword object introduces a class with a sinale instance;

— dont exist static methods But methods of sinaleton ogjects;

— __ as a wildeard.

[15:39] cazzola@surtur:~/1p/scala>scala

Welcome to Scala version 2.13.2 (Open]DK 64-Bit Server VM, Java 11.0.9).
Type in expressions to have them evaluated.

Type :help for more information.

scala> :load upper.scala

Loading upper2.scala...

defined module Upper

ArrayBuffer(A, FIRST, SCALA, PROGRAM)
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Scala: Scalarle LanGguace
My First Scala Proaram: A Special Form of HelloWorld (Cont'd)

Scala
Overview object Upper {

Wakter Cazzola def main(args: Array[String]) = {
args.map(_.toUpperCase()).foreach(printf("ss ", ))
println("")

¥

b

helloworld

— Main as 8 method of a singleton ogject;

— two independent uses of the __ wildeard.

Compiled to eytecode

[16:19] cazzola@surtur:~/1p/scala>scalac upper3.scala
[16:20] cazzola@surtur:~/1p/scala>ls
Upper$.class upper3.scala Upper.class

[16:20] cazzola@surtur:~/1p/scala>scala Upper hello world\!\!\!
HELLO WORLD!!!

Note

— 10 use scalac the code to compile has 10O re leait scala code, le., all
the code should Be in a class or oBject definition.

— this constraint is not enforced scala
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Types

Type Hierarchy

Overview

Watter Cazzola

ScalaOsject

w

jovalana Strin
Soo o

(Grther Java classes)

_____ (other Scals ciasses)
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Types

Scala

Overview class Rational(n: Int, d: Int) extends AnyRef {
Walter Cazzola L D = m
val den = d

def this(n: Int) = this(n,1)
def + (that: Rational): Rational =

new Rational(numxthat.den + that.numxden, denxthat.den)
def + (i: Int): Rational = new Rational(num+ixden, den)

override def toString = "" + num + "/" + den

b

[16:38] cazzola@surtur:~/1p/scala>scala
scala> :load rational.scala

Loading rational.scala...

defined class Rational

scala> val rl = new Rational(l)
rl: Rational = 1/1

scala> val r2 = new Rational(2,3)
r2: Rational = 2/3

scala> rl+r2
res2: Rational = 5/3

scala> rl.+(r2)
res3: Rational = 5/3

Slide £ of I

Scala: Scalarle Language
Types

Overview
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Any is the root of the whole hierarchy.

— AnyRef is the root for the reference classes (eoth Java and Scala
classes) and coincides with Object;

— AnyVal is the root for all the Basic types.

Two different "empty” values
— Null for all the reference types and it is instatiates By null;
— Nothing £or all types and it cant Be instantiated.

H can Be used tO define Empty 8s List[Nothing] $Or any List[T].
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Pure Ogject-Oriented Paradiam

As In Smwalltalk:
— everything is an oBject and any operation is a8 method

scala> 1.+(2)
res@: Double = 3.0

scala> 3.14.+(res0)
res3: Double = 6.140000000000001

ldentitiers
— alfanumerics strinas on a aiven set of characters
— e_1 id e_2 is the short for e_1.id(e_2)

Immutaele/mutaile variagles.

scala> val array: Array[String] = new Array(3)
array: Array[String] = Array(null, null, null)

scala> array = new Array(2)
<console>:6: error: reassignment to val
array = new Array(2)

scala> array(0) = "Hello"

scala> array

res7: Array[String] = Array(Hello, null, null)
scala> var pric Double = 100

price: Double = 100.60

scala> price += pricex.20

scala> price

res9: Double = 120.0

Scala: Scalarle Language
Option: None and Some instead of Null

Options are used to smoothly intearate functions and ogjects

val RegionCapitals = Map(
"Val d’Aosta" -> "Aosta", "Piemonte" -> "Torino", "Liguria" -> "Genova",
"Lombardia" -> "Milano", "Emilia Romagna" -> "Bologna" // ...

)

println( "Get the capital cities wrapped in Options:" )

println( "Liguria: " + RegionCapitals.get("Liguria") )

println( "Lombardia: " + RegionCapitals.get("Lombardia") )

println( "Padania: " + RegionCapitals.get("Padania") + "\n")

println( "Get the capital cities themselves out of the Options:" )

println( "Liguria: " + RegionCapitals.get("Liguria").get )

println( "Lombardia: " + RegionCapitals.get("Lombardia").getOrElse("Oops!") )
println( "Padania: " + RegionCapitals.get("Padania").getOrElse("Oops2!") )

[11:19]cazzola@surtur:~/1p/scala>scala option.scala
Get the capital cities wrapped in Options:
Liguria: Some(Genova)
Some (Milano)
None

Get the capital cities themselves out of the Options
Liguria: Genova

Lombardia: Milano

Padania: Oops2!

def get[A,B](key: A): Option[B] = {
if (contains(key)) new Some(getValue(key))
else None

b

Overview

Watter Cazzola
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Functions and Methods

Scala: Scalarle Languace
Case Classes

abstract class Bool {
def and(b: => Bool): Bool
def or(b: => Bool): Bool
}

case object True extends Bool {
def and(b: => Bool) = b
def or(b: => Bool) = this

}

case object False extends Bool {
def and(b: => Bool) = this
def or(b: => Bool) = b

¥

def bottom: () => Nothing = () => bottom()

scala> :load short-circuit.scala
Loading short-circuit.scala...
defined class Bool

defined module True

defined module False

bottom: () => Nothing

scala> True and bottom()
java.lang.StackOverflowError
scala> True or bottom()
res4: object True = True

Methods = functions

— functions are high-order;
— (parametric) polyworphism limited to methods
They look similar But are not

scala> val succfun = (x:Int) => x+1
succfun: Int => Int = $Lambda$1029/0x00000008405ch040@1bd8afc8

scala> def succmeth(x: Int) = x+1
succmeth: (x: Int)Int

— Punctions are values of a par-ticular class with method apply

— they are similarly called: succfun(2) and succmeth(2) But the first is
the short for succfun.apply(2)

Parametric polywmorphism £or methods

scala> def id[T](x:T) = x
id: [T1(x: T)T

scala> id(3)

res7: Int = 3

scala> id("ciao")
res8: java.lang.String = ciao


Kevin
bottom in questo caso non viene mai evaluato


Scala: Scalarle Languace

Comprehensions and Generators

B Conprekensions are a mechanism

Overview

— to traverse a set Of something;
— to "comprehend” what we £ind and
— computing something new £from it

Watter Cazzola

def sum_evens = (L:List[Int]) => {var sum=0; for (X <- L if X%2 == 0) sum += X; sum}

scala> :load sumevens.scala
sum_evens: (List[Int]) => Int

scala> sum_evens(List.range(1,1000))
res5: Int = 249500

Mielding
— t0 @et a new collection £rom a comprehension

val is_prime = (X:Int) => {
val divisors = (X:Int) =>
for { Y <- List.range(2,math.sqrt(X).toInt) if (X % Y == 0)} yield Y
divisors(X).length ==
¥

scala> :load is_prime.scala
is_prime: (Int) => Boolean = <functionl>

scala> is_prime(1600)
res0: Boolean = false

scala> is_prime(7)
- resl: Boolean = true
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Some (Known) Functions

Scala )
Overview scala> :load mylists.scala

map: [A,B](f: (A) => B,list: st[A])List[B]

reduce: [T](f: (T, T) => T,list: List[T])T

exists: [T](p: (T) => Boolean,lis List[T])Boolean
forall: [T](p: (T) => Boolean,list: List[T])Boolean
quicksort: [T](lt: (T, T) => Boolean,list: List[T])List[T]

Watter Cazzola

scala> val is_even = (X:Int) => X%
is_even: (Int) => Boolean = <functionl>

scala> map( (X:Int) => math.sqrt(X), List.range(1,5))
resl@: List[Double] = List(1.0, 1.4142135623730951, 1.7320508075688772, 2.0)

scala> exists(is_even, List.range(1,10))
res30: Boolean = true

scala> exists(is_even, List.range(1,10,2))
res3l: Boolean = false

scala> reduce((X:Int,Y:Int)=>X+Y,List.range(1,1000))
res26: Int = 499500

scala> forall(is_even, List.range(1,10))
res33: Boolean = false

scala> forall(is_even, List.range(1,10,2))
res34: Boolean = false

scala> quicksort((X:Int,Y:Int) => X>Y, 1::2 ::
res40: List[Int] List(25, 7, 2, 1, -3)
scala> quicksort(( 3 = X<Y, 1::2 ::
res4l: List[Int] = 1, 2, 7, 25)
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Some (Known) Functions

Scala
Overview def map[A,B](f:
list match {
case Nil => Nil
case hd::tl => f(hd)::map[A,B](f,tl)

A=>B, list: List[A]): List[B] =

Watter Cazzola

b

def reduce[T](f:(T,T)=>T, list:List[T]):T = {
def reduce2(acc:T, list:List[T]):T =
list match {
case Nil => acc
case hd::tl => reduce2(f(acc,hd), tl)
}
reduce2(list.head, list.tail)
}

def exists[T](p: T=>Boolean, list:List[T]):Boolean = {
var exists = false; for (elem <- list if p(elem)) exists = true; exists

b

def forall[T](p: T=>Boolean, list:List[T]):Boolean =
reduce( (X:Boolean,Y:Boolean)=>X&&Y, map(p, list) )

def quicksort[T](lt: (T,T) => Boolean, list:List[T]): List[T] = {
list match {
case Nil => Nil
case pivot::tl =>
val (pl, p2) = tl.partition( (X:T) => lt(X, pivot) )
quicksort(lt, pl) ::: (pivot::Nil) ::: quicksort(lt, p2)
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