Programming in Scala

Ch2

val numNames=Array("zero", "one","two")
aslinda Array.apply(...)
Array mutable

List

List immutable

val m=List[String] olmaz, ¢inkl degismez

val m=List (1,2, 3)

val m=1::2::Nil

prepend, append'den daha hizli. basa eklemek hi¢ maliyeti artmaz.
ListBuffer, reverse, tolList

: : : concatenate

m(2) aslindam.apply (2)

drop, isEmpty, last, head, length, mkString, reverse
count, exists, filter, forall, foreach, map, remove, sort:fonksiyon argimanlar alir

Tuples:

val pair=(99,"luft")

println(pair._2)

Tuple2[Int, String]

pair (0) ¢alismaz, cinkl apply metodu hep ayni tipi dondirir

Set ve Map:

hem mutable hem immutable tirler

set+="ali"

varsayilan immutable. Set ("ali", "mehmet™)
m=Map[Int,String] ()

m+=(1->"ali")

Map (1->"ali", 2->"mehmet")

functional style:

constants: val

daha okunakli kod yazimini saglar

yan etkisiz

Unit déndirmek-> yan etkili olmanin géstergesi
Source.fromFile (name) .getLines.toList

var maxWidth=0
for(line<-lines)
maxWidth.max (widthOfLength(line))

val widths=lines.map(widthOfLength)



val maxWidth=widths.reducelLeft ((a,b)=>a.max (b))

reduceleft: applies the passed function to the first two elements in widths, then applies it to the result of
the first call and the next element in widths

val padding=" "*numSpaces

Ch3

method parameters are vals not vars

last value in the function body is returned

birden cok return ifadesi bulunmamali. bu sekilde metotlar kisa olmak zorunda olur
tek satirlik metotlarda kiime parantezlerine gerek yok:

def add(b:Byte) :Unit=sum+=b

Unit tipinden sonug déndlren metotlar, yan etkileri igin icra edilir

varsayllan importlar: java.lang, scala ve singleton Predef

dosya ismiyle class ismi ayni olmak zorunda degil

Application trait
object MyApp extends Application {
println("something")
}
Bu obje dogrudan calistirilabilir, main metodu Application tarafindan saglanir.

Ch5 Basic Types and Operations

v jle ham metinler aynen girilir

On bosluklari silmek i¢in pipe | kullanilir

println (""" |merhaba
|lah canim"""

Symbol literal

dinamik dillerde, undeclared field identifier yerine gecer. 6rnek:

def updateRecordByName (r:Symbol,value:Any) ...

updateRecordByName ('favoriteAlbum, "ah my world")

val s='aSymbol

S .name

.stripMargin)

val sum=1+2

val sum=(1l).+(2)
infix operator notation:

s indexof 'o' // = s.indexOf ('o")

s indexof ('o',5) // = s.indexOf('o',5)
prefix operatorlar:

-7

(7) .unary_-

prefix operatorler: +, -, !, ~

postfix operatdrler: parametre almayan metotlar

7 tolong

genel uzlasi: eger yan etki varsa parantez () kullan



Esitlik:

null == List(1,2,3)

List(1,2,3)==List(1l,2,3)

javadan fark: == operat6ri referans tipleri igin, referans esitligini test eder, scala ise deger esitligine bakar
operat6r dnceligi, operatérlerin harf siralamasina bagl:

Table 5.3 - Operator precedence

(all other special characters)
x / Op

+ =

H

|
(all letters)

(all assignment operators)

\

birlesme 6zelligi: : ile biten operatérler, sag islenene (operand) baglanir:

a:::b // = b.:::(a)
gruplanma:
ar::b:::c // = a:::(b:::c)

a*b*c // = (a*b)*c
basic type degiskenlere, rich wrapper ile yeni metotlar eklenir
Byte > scala.runtime.RichByte

Ché6 Functional Objects

class parameters:
class Rational(n:Int,d:Int)
primary constructor:
class Rational(n:Int,d:Int) {
println("created " + n+ "/"+d)
}
toString:
class Rational(n:Int,d:Int) {
override def toString = n+"/"+d
}
precondition:
class Rational(n:Int,d:Int) {
require (d!=0)
require, println gibi Predef iginde tanimlidir
fields: nesnelerin i¢ veriye erigimi icin gerekir
class Rational(n:Int,d:Int)
val numer:Int=n



r.numer
auxiliary constructors
def this(n:Int)=this(n,1)
new Rational(5)
st constructorlari yalnizca primary constructor ¢agirabilir

implicit conversion

2*r normalde yasak olurdu fakat

implicit def intToRational (x:Int)=new Rational (x)
bunlar kaynak kodunda agik¢a bulunmaz, compiler tarafindan yartdltr

Ch7 Built-in Control Structures

if, while, for, try, match, function callls
bltln kontrol yapilari bir deger dondur(r. gegici degiskenleri kaldirir
val filename=
if('args.isEmpty)args(0)
else "default.txt"
bdylece val kullanabilmis olduk.
val'in faydasi, degerin degismeyeceginden eminsin yanlishkla.
val'in diger faydasi, equational reasoning. degerin kendisi = degeri hesaplayan ifade
while ve do-while sadece déngl, ifade degil. ddndlirdikleri unit yani ()
greet ()==()
javada assignment, deger déndurtr, scalada unit déndurar
while dénguleri, fonksiyonel paradigmaya ¢ok uygun degil. bunun yerine ifadeler (for veya fonksiyon)
kullaniimal.

def gcd(x:Long,y:Long) :Long=
if (y==0)x else gcd(y,x%y)

For:
for(file<-files)
Range:1 to 4veyal until 4

filtering:
for(file <- files if file.getName.endsWith(".scala"))
for (
file<—files
if file.isFile;
if file.getName.endsWith(".scala")
}
nested iteration:
for (
file<—files
if file.getName.endsWith(".scala")
line<—-filelLines(file)
if line.trim.matches (pattern);
}
midstream variable
for (
trimmed=line.trim
burada tanimlanan degisken bir val degiskenidir



yeni kiime olusturmak:
def scalaFiles=
for{
file<-files
if ..
} yield file {...}
for clause iginde kiime parantezi kullaninca ; kullanma geregi kalmaz
for clauses yield body

throwing exception

val half=
if (n%2==0)
n/2
else

throw new RuntimeException("n must be even")
half degiskeninin tipi, n/2'nin tipidir. throw ifadesinin tipi Nothing

catching:
try{
} catch {
case ex:FileException=> .
scala'da checked exceptionlarin yakalanmasi zorunlulugu yok
try-catch cimlecigi (clause) deger déndirr, finally déndirmez, eger agikca return kullanilmamissa.

match ifadesi:

switch gibi. _ varsayilan
arg match {

case "salt"=> println("salt")

case _=>println("hul")
}
javadan fark: sadece enum ve int ile sinirli degil. break belirtmeye gerek yok. deger déndurir
scala compiler 6zyinelemeli fonksiyonlari aslinda while déngulerine gevirir, giinkd kuyruk ¢agrisi
optimizasyonu henliz yok

guzel kod parcalari

var forLinelLengths=

for {
file<-files
if file.getName.endsWith(".scala")
line<-getFilelLines (file)
trimmed=line.trim
if trimmed.matches ("for")

} yield trimmed.length

¢arpim tablosu:
def makeTable()={
val tableSeqg=



for (row <-1 to 10)
yield makeRow (row)
tableSeq.mkString ("\n")
}
def makeRow (row:Int)=makeRowSeqg(row) .mkString
def makeRowSeqg(row:Int)=
for(col <-1 to 10) yield {
val prod=(row*col).toString
val padding=" "* (4 -prod.length)
padding+prod
}
println (makeTable())

yield Seq nesnesi déndlrir. mkString cagrisi bu ylizden

Ch8 Functions and Closures

local function:
def m() {

def g(){}
}

function literal

(x:Int)=>x+1

function value

val increase=(x:Int)=>x+1
function call:

increase (10)

tim koleksiyonlarda foreach metodu bulunur. bu metot parametre olarak fonksiyon alir.
Iterable trait'inde foreach tanimhdir. bu da tim koleksiyonlarin (st sinifidir.

function literalleri kisaltmak:

target typing

someNumbers.filter ((x)=>x>0)

someNumbers int tipinden oldugundan, x argimani da int tipindendir ¢ikartir.

parantezleri kaldirmak
someNumbers.filter (x=>x>0)

placeholder
someNumbers.filter (_>0) // = x=>x>0
val f=(_:Int)+(_:Int)

iki tane _ = iki parametre alir

partially applied functions

nums.foreach (println _) // nums.foreach (x=>println(x))
@soru: neden println(_) degilde println _

def sum(a:Int,b:Int)=a+b

val a=sum _

a fonksiyonuna yapilan bir ¢agri, sum fonksiyonuna ydnlendirilir

val b=sum(l,_:Int, 3)



nums.foreach (println) // nums.foreach (println _)
burada println fonksiyonunun tim parametrelerini bos biraktigimizdan béyle yapabildik

drop(n:Int)...

println(drop(3)) // result
println (drop) // hata verir
println(drop _) // function

_ sembolini eger argiiman olarak fonksiyon bekleniyorsa, ihmal edebilirsin.

closures:

(x:Int)=>x+more

yukarida more degiskeni, function literal (simgedeger) iginde tanimlanmiyor. disaridan geliyor.
more, free variable. x, bound variable.

serbest degiskeni olmayan, fonksiyon simgedegerleri closed term (kapali terim) diye adlandirihr
(x:Int)=>x+1

terim kaynak kodunun bir bitidir.

acik degiskenlerde degisiklik olursa, closure bunu goérir. tersi de dogrudur.

nums=List (-2, 3)

var sum=0

nums.foreach (sum+= _)

+1

birden fazla ayni degiskenden varsa: hangi scopeda closure olusturulmussa ona baglanir:
def makeIncreaser (more:Int)=(x:Int)=>x+more

val incl=makeIncreaser (1)

incl (10)

11
more degdigskenini farkli scopelarda farkli degerlere baglamak mimkin
@soru: sum+=_ ifadesi bir function value olarak nasil yazilir? placeholder ne olacak?

repeated parameters

son degisken tekrarlanabilir

def echo(args:String*)=for (arg<-args)println(arqg)

aslinda string* =Array[String] fakat array tipinden bir argiman géndermek igin:
echo(arr:_%*)

tail recursion:
def approximate (guess:Double) :Double=

if (isGoodEnough (guess)) guess

else approximate (improve (guess))
veya
def approximate (guess:Double) :Double= {

var guess=initialGuess

while (!isGoodEnough (guess))

guess=improve (guess)

guess
}
bu iki algoritma hemen hemen ayni hizda ¢alisir. ilki fonksiyonel.
son eylem olarak kendi kendisini gagiran fonksiyonlar: tail recursive
kuyruk 6zyinelemesi yapilmasi igin, son fonksiyon ¢agrisindan sonra higbir sey yapiimamali.

sorular

1. hangileri dogru:



filesEnding(".scala").foreach{x=>println(x.getName) }
filesEnding(".scala").foreach{println _.getName}
filesEnding(".scala").foreach{println(_.getName) }

2. hangileri dogru
filesMatching((String=>Boolean=_.endsWith (query)))
filesMatching(_.endsWith (query))
filesMatching((x:String)=>x.endsWith (query))

yanit:
1 a
2 b,c, bunlar function literal

Ch9 Control Abstraction

reducing code duplication:
object FileMatcher{
private val files=(new java.io.File(".")).listFiles
private def filesMatching(matcher:String=>Boolean)=
for(file<-files;if matcher (file.getName)) yield file
def filesEnding(query:String)=
filesMatching(_.endsWith (query)
def filesContaining(query:String)=
filesMatching(_.contains (query)
def filesRegex(query:String)=
filesMatching(_.matches (query))
def main(args:Array[String]) {
filesEnding(".scala").foreach{x=>println(x.getName) }

)

)

}

_.endsWith (query) closure

_.endsWith(_) closure degil. bdyle de yapilabilir.

filesMatching (matcher:String=>Boolean) function value when matcher=f.literal
matcher (file.getName) function call

filesMatching (_.matches (query) ) function literal

simplifying client code
def containsNeg(nums:List[Int])=nums.exists(_<0)
nums.exists (_%2==1)

currying:

def curriedSum(x:Int) (y:Int)=x+y
curriedSum(1l) (2)

def first(x:Int)=(y:Int)=>x+y
val second=first (1)

veya

val second=curriedSum(1l)__

writing new control structures
def twice (op:Double=>Double, x:Double)=0p (op(x))



twice(_+1,5)
-

object Writer{
def withPrintWriter (file:File,op:PrintWriter=>Unit) {
val writer=new PrintWriter (file)
try{
op(writer)
} finally {
writer.close()
}
}
def main(args:Array[String]) {
withPrintWriter (
new File("date.txt"),
_.println(new java.util.Date)

}
veya
withPrintWriter (
new File("date.txt"),
x=>x.println(new java.util.Date)

)

tek parametreli fonksiyonlarda () yerine {} kullanilabilir. amag¢ fonksiyon simgedegismezi olan argiimanlarin
gOrsel olarak ayristirilabilmesi

def withPrintWriter (file:File) (op:PrintWriter=>Unit)...
withPrintWriter (file) {
_.println(new ...)

}

by-name parameter
if, while gibi kontrol yapilari
def myAssert (predicate: ()=> Boolean)=...
myAssert (()=>5>3)
myAssert (5>3) seklinde kullanmak igin argiimanin tipi =>Boolean olmali
def myAssert (predicate:=>Boolean)=

if (assertionsEnabledé&&!predicate())

throw new AssertionError

farklilik: predicate:=>Boolean, degil: predicate: () =>Boolean

hatalar

block must end in result expression, not in definition

C:\projects\cinar-agaci-01\ari-kovani-01\scala-01\test-02\chap02>scala -classpath . Writer.scala



(virtual file):1: error: block must end in result expression, not in definition
¢6zim:

C:\projects\cinar-agaci-01\ari-kovani-01\scala-01\test-02\chap02>scala -classpath . Writer

Ch10 Composition and Inheritance

abstract classes
abstract class Element {
def contents:Array[String]
}
contents soyut bir metot

parameterless methods:

def height:Int=contents.length

def height():Int empty-paran methods

her iki durumda da height kullanilir. fakat eger bir islem yapiliyorsa, () kullaniimasi tavsiye ediliyor

extending:

class ArrayElement (conts:Array[String]) extends Element {
def contents:Array[String]=conts

}

private olmayan tim dyeler miras alinir

scala.AnyRef =java.lang.Object

overriding

field, parantezsiz metotlari iptal edebilir

alan ve metot ayni isimlere sahip olamaz

bunun sebebi iki tane namespace bulunmasi:

¢ values (fields, methods, packages, singleton objects)
¢ types (classes, traits)

parametric fields
class parameter ve field ayni isme sahip olmasi
class ArrayElement (
val contents:Array[String]
) extends Element

superclass constructor
class LineElement (s:String) extends ArrayElement (Array(s)) {
ArrayElement (Array(s))

override modifier

Ust somut siniflarin Gyelerini iptal etmede zorunlu -> yazim hatalarini énlemek igin
soyut siniflarin Gyeleri igin segmeli

final ve polymorphism java ile ayni

array concatenate: this.contents++that.contents

new ArrayElement (

for (
(linel, 1line2)<- this.contents zip that.contents



) yield linel + line?2
)

Array(l,2,3) zip Array("a","b")

sonug:
Array ((1,"a"), (2,"b"))
((linel,line2)<-...) ciftin (pair) iki 6gesini isimlendirmeyi saglayan bir pattern. yani line1=1,

line2="a" bunu tek tek arrayin tim 6geleri Gzerinden dolagir for

factory methods
object Element ({

def elem(..):Element = ...
}

import Element.elem
abstract class Element {...}

Bu durumda Element'in alt siniflari private yapilabilir, ¢iinkli elem metoduyla nesne agacini olusturmak
mumkin. private yapmak i¢in, bu classlari, Element icine gdmmek mimkdin.

Ch11 Scala's Hierarchy

Any tim siniflarin Ust sinifi. Nothing ve Null tim siniflarin alt sinifi.

== final
I= final
equals
hashCode
toString

kok sinifi Anyval ve AnyRef
AnyVal, tim built-in value class'larin Gst sinifi: Byte, Short, Double, Unit..
Unit tek instance: ()

implicit conversion

42 max 43
max metodu Int sinifinda tanimli degil, scala.runtime.RichInt sinifinda tanimli. gizli bir sekilde Richint'e

dénusum gergeklestirilir, sonra sonug yine Int olarak déndardlir
max, min, until, to, abs

AnyRef tOm referans siniflarinin Ust sinifi. AnyRef, java.lang.Object sinifinin diger adi.

autoboxing

Int degerleri saydam bir sekilde Integer sinifina gerektiginde gevrilir. toString cagrilmasi gibi.
fakat javadan farkh olarak referans ve primitif degerler arasinda bir fark programciya yansimaz.
new Integer (42) her seferinde farkli bir obje Uretir javada.

referans esitlidi icin: AnyRef . eq. final. tersi: ne



bottom types

scala.Null tim AnyRef siniflarin alt sinifi.
scala.Nothing tim siniflarin alti.

Int x=null:type mismatch
Nothing sinifinin degeri yok. kullanim yeri, tim Exceptionlarin da alt sinifi olmasindan kaynaklanir:

Predef:
def error (message:String) :Nothing=
throw new RuntimeException (message)

def divide(x:Int,y:Int):Int=
if(y!=0)x/y
else error("can't divide")

Ch12 Traits

code reuse igin
mixing into classes

a trait can be mixed in to a class using either extends or with

class'tan fark:
class parameter yok
super ¢agrilarinin nereye gidecegi runtimeda belli olur

sparse versus rich interfaces

sparse: az metot
az metot bulunmasi implemente ediciler igin iyi, istemciler igin kétl

ordered
Ordered.compare metonunu implemente etmek <, >, <=, >= operatdrlerinden yararlanabilmeyi saglar.

class Rational... extends Ordered[Rationall]{
def compare(that:Rational) =...

type parameter: Ordered [Rational]

stackable modifications:

Traits let you modify the methods of a class and they do so in a way that allows you to stack those
modifications with each other.
abstract class IntQueue {
def get():Int
def put(x:Int)
}

class BasicIntQueue extends IntQueue{

def put(x:Int) {buf+=x}



}
trait Doubling extends IntQueue{
abstract override def put (x:int) {super.put (2*x)}

}
class MyQueue extends BasicIntQueue with Doubling
val queue = new MyQueue

queue.put (10)
queue.get ()
resl:Int=20

trait Incrementing extends IntQueue({
abstracet override def put(x:Int) {super.put(x+1)}
}
val queue=(new BasicIntQueue with Incrementing with Doubling)
Once en sagdaki trait galisir. bunun super ¢agrisi, bir soldaki trait'e devredilir.

trait class'a karistirildiginda, buna mixin denir.

why not multiple inheritance?
eger ¢oklu kalitim olsaydi, hangi put metodu calisirdi:
val queue=(new BasicIntQueue with Incrementing with Doubling)

ayrica alt sinifta hangi Gst sinifi gagirdigimizi belirtmeliydik:
def put(..) {
Incrementing.super.put
Doubling.super.put
}
Bu durumda, put iki defa ¢agrilmis olurdu.
neden boyle?
yanit linearization. scala yeni nesne olustururken, tim miras alinan sinif ve dzellikleri (trait) dogrusal bir
siraya koyar. eger sonuncusu diginda tim{ super ¢agrisi yaparsa, sonug stackable behavior olur.

Ch13 Packages and Imports

nested packages, c# namespace gibi
package af
class A
package b{
class B
}
package c{
class C{
val x=new b.B

paketler igice koyulabildiginden, a.b.B yerine b.B denilebiliyor

hidden package names:



// In file launch.scala
package launch {
class Booster3

}

// In file bobsrockets.scala
package bobsrockets {
package navigation {
package launch {
class Boosterl
¥

class MissionControl {

new launch.Boosterl
new bobsrockets.launch.Booster?

val boosterl
val booster?2

val booster3 new _root_.launch.Booster3

}
package launch {

class Booster?

Listing 13.5 - Accessing hidden package names.

import herhangi bir yerde yapilabilir
paketin kendisi de import edilir, igcice paketler gibi kullanilabilir.

import java.util.regex

regex.Pattern...

selector clause:

import Fruits. {Apple, Orange}

veya

import Fruits. {Apple=>McIntosh,Orange}
isim degistirme Apple "Mclntosh" olarak isimlendirilir
import Fruits.{Apple=>McIntosh,_}

tim obje Gyelerini import eder, Apple'in ismini degistirir
import Fruits. {Apple=>_,_}

Apple disindaki Gyeler import edilir

access modifiers:
icigelik kurallarina gére kapsam sinirlamasi olusturur



class Outer {
class Inner {
private def f() { println("f") }
class InnerMost {

£() // OK

}

(new Inner).f() // error: f is not accessible

Listing 13.9 - How private access differs in Scala and Java.
protected da ayni seklde

scope of protection

private[bob] class Navigator

Navigator sinifi, bob paketi icinden erisilebilir, diger yerlerden erigilemez
private[this] var speed=2000

sadece nesneden erigilebilir

visibility and companion objects
class ve companion object birbiriyle erisim haklarini paylasir

Ch14 Assertions and Unit Testing

assertions

assert (thisl.width==thatl.width)
veya ensuring. bu tam returnden sonra kullanihr
ensuring(w < _.width)

_ burada dénduirilen nesne

ScalaTest
class ESuite extends Suite {
def testMe () {
assert ...

running: (new ESuite) .execute()

FunSuite trait:
class ESuite extends FunSuite{
test ("elem should be ..."){
assert(...)

failure report:

assert (2===3)

veya

expect (2) {
ele.width

}



catching Exception:
intercept (classOf [IllegalArgumentException]) {
elem(..)

}

JUnit ve TestNG
gecis icin JUnit3Suite veya TestNGSuite trait

tests as specifications

BDD
class ElementSpec extends Spec {
"description"-—{
"spec"f{

property based testing

ScalaCheck
test ("description", (w:Int)=
w>0==>(elem(..) .width==w)

)

==> implication operator. when the left hand expression is true, the right hand must hold true

ScalaCheck ¢ok sayida w degeri Uretir ve test eder

Ch15 Cases Classes and Pattern matching

case classes:

fabrika metodu ekler
tim parametreler val field

abstract class Expr
case class Var (name:String) extends Expr
case class Number (num:Double) extends Expr

case class UnOp (operator:String,arg:Expr) extends Expr
case class BinOp(operator:String,left:Expr,right:Expr)

object MainExpr({
def simplifyTop(expr:Expr) E
case UnOp("-",UnOp("-",e)
case BinOp("+", e, Number (0
case BinOp("*",e,Number (1
case _ => expr

Xpr =
)=> e
)):

) )=

}

def main(args:Array[String]) {
println(simplifyTop (UnOp ("

}

extends Expr

expr match {

7",UnOp("f",Var("x



patterns:

constant: "-", 2
constructor: UnOp ("—",UnOp ("-",e))
wildcard: _

match bir ifade (expression), yani her zaman bir deger déndirdr.
eger hic eslesme olmazsa, MatchError

Kinds of patterns:

Var(x) patterni: x yerine herhangi bir degisken baglar
Var(_) de kullanilabilir

variable patterns:
expr match {
case 0=>"zero"
case else => "noz zero"+else
}
case Pi: sabit deger kabul edilir
case pi:degisken
case this.pi: sabit olabilir
case pi’: sabit
case BinOp (Number (0)):deep checks

sequence patterns:

expr match {
case List(0,_,_)=>println("found")
case _ =>

}

case List (0,_%*)

case (a,b,c):arbitrary 3-tuple

typed patterns:

case s:String

case m:Map|[_,_]

uzun yol: expr.isInstanceOf [String]
Casﬁng:expr.aslnstanceof[String]

type erasure: Map [Int, Int] mapin tipine dair bilgi tutulmuyor caselerde
variable binding:

case UnOp ("abs",e@UnOp("abs",_))=> e

e degiskeni baglanir

pattern guard
case BinOp ("+",x,y) if x == =>
case n: Int if 0 < n =>

Pattern overlaps:
eger bir case hig erisilemezse, o0 zaman compile hatasi verir

sealed classes:

sealed abstract class Expr
def describe(e:Expr) :String=e match{



case Number (_)=>"..."

}

sealed class cannot have any subclass except the ones in the same file. béylece eslestirmenin kapsayici
olmasi garanti altina alinabilir.

compiler warning: match is not exhaustive

option type:

def show(x:0ption[String])=x match {
case Some(s)=> s
case None => "?"

}

val capitals= Map ("France" -> "Paris")
show (capitals get "France")
France

show(capitals get "Turkey")

?

faydalari:

1. Option[String] tipindeki bir degiskenin her zaman String degil, bazen de null (None) olabilecegini istemci
anlar

2. Scala bu tip degiskenlerin null kontrolGin{ sart tutar

patterns everywhere:

patterns in variable definitions:
multiple variable assignment to a tuple
val mytuple=(123, "abc")

val (number,string) = mytuple

veya patternlerle:

val exp = new BinOp("*",Number (5), Number (1))
val BinOp(op,left,right) = exp

match expressions as partial functions:

aslinda her bir match ifadesi bir fonksiyon, her bir case clause bir fonksiyon girig yeri gibidir:
val withDefault: Option[Int] => Int = {
case Some(x) => x
case None => 0
}
withDefault (Some (10))
10
withDefault (None)
0

patterns in for expressions

for ((country, city) <- capitals)

val results=List (Some ("apple"),None, Some ("orange"))
for (Some(fruit) <- results) println(fruit)

apple

orange



Ch16 Working with Lists

list literals:
List(List(1,0),List(0,2))
List ()

immutable: 63eler degistirilemez
Ozyinelemeli yapi: linked list

list type:

homojen: tek bir tipten 6geler

List[String], List[List[Int]], List[Nothing]
covariant: if S subtype of T, then List [S] subtype of List [T]
val xs: List[String] = List ()

constructing lists:
iki temel inga blogu: Nil1, :: (cons)

sorting algorithm:
def isort(xs:List[Int]):List[Int] =
if (xs.isEmpty) Nil
else insert (xs.head, isort(xs.tail))

def insert(x:Int, xs:List[Int]) : List[Int] =
if (xs.isEmpty || x < xs.head) x::xs
else xs.head :: insert(x, xs.tail)

list patterns:

val List(a,b,c) = fruit
veya

val a::b::rest=fruit

siralama algoritmasi pattern matching ile:

def isort(xs:List[Int]) : List[Int] = xs match {
case List () => List ()
case x:xsl => insert(x, isort(xsl))

}

def insert(x:Int, xs:List[Int]) : List[Int] = xs match {
case List () => List(x)
case y:ys => if (x<=y) x::xS

else y::insert(x, ys)

first-order methods on class list
first order: parametre olarak fonksiyon almayan metotlar

21 list birlestirme
disaridan birlestirme algoritmasi:

def append[T] (xs:List[T],ys:List[T]): List[T] =
xs match {
case List () => ys

case x::xsl=> x::append(xsl,ys)

}

length pahali bir iglem.
list.init velist.last =1list.tail ve list.head bunlarin tersi



buislemler (init ve last)de pahal.

reverse

drop, take ve splitAt. bunlar tail ve init metotlarinin genellestiriimeleri
take (n) ilk n Oye

drop (n) ilk n Gye harig

splitAt (n) iKiliste: ilk n ve digerleri

apply: lineer zaman alir

indices: mUmkin olan indisleri dondarir

zip: iki listeyi alir, birbirlerinin Gyelerinden olusan ciftlerden liste Gretir
toString, mkString, addString

toArray, copyToArray, elements

higher-order methods:

map:
val m = List(1,2,3)
m.map(_ + 1)

words.map(_.length)
words.map (_.toList.reverse.mkString)
words.map (_.toList) // icgice liste olusturur
words.flatMap(_.toList) // diizlestirir
List.range(1l,5) flatMap (
i=> List.range(l,1i) map( j=> (i,3))
)
veya
for (i <- List.range(1l,5); j<-List.range(l,1i)) yield (i, 7)
m foreach (sum += _)
foreach prosediir alir (Unit doéndiren fonksiyon)

filtering:

filter: operantlar: List ve predicate

m filter (_ % 2==0)

words filter ( _.length==3)

partition: iki liste déndirdr, biri yikleme uyar, digeri uymaz
m filter (_ % 2==0)

find: yOkleme uyan ilk 6geyi déndirir

takeWhile, dropWhile: ylkleme uyan 6deye varincaya kadar olan égeleri déndurlr veya onlarin
disindakileri déndirtr

span: (takeWhile, dropWhile)

forall: yuklemitim 6geler icin dogrular
exists yuklemien az bir 6ge i¢in dogrular

VAR
def sum(xs:List[Int]): Int = (0/:xs) (_ + _)
sum(List (a,b,c)) = O+a+b+c

\ en sondaki 6geden basliyor, / en bastakinden
words sort (_.length > _.length)

List object
List(1,2,3)



List.range(1,9,2)
List.make (5, 'a"'")
List.unzip(zippedPairs)
List.flatten(nestedLists)
List.concat (listl, list2)

List.map2(List (10,20),List(3,4,5)) (_ * _)

res= List (30,80)

List.forall2(List ("abc","de"), List(3,2)) (_.length ==
List.exists2(List ("abc", "de"), List(3,2)) (_.length !=
Ch17 Collections

genel bakis:

Iterable < Seq, Set, Map
Seq < List, Array

Iterable Iterator Uretir: elements metodu ile
elements tek soyut metot
flatMap, filter vs.pek ¢cok somut metot Iterable tarafindan saglanir

sequences:

lists:rasgele erisim yavas

arrays: rasgele erisim hizl

list buffers:

sona eklemeli listeleri adim adim olusturmak igin. degistirilebilir
val buf=new ListBuffer[Int]

buf+=1

buf.tolList

array buffers: uzunlugu degisebilir array

queues: fifo, hem degistirilebilir hem degistirilemez tipler
val gl=new Queue[Int] + 1

val gl23=gl.enqueue(2,3)

val (elem, g23) = gl23.dequeue
degistirilebilir

val g=new Queue[String]

q+:" a"

stacks:lifo, hem degisir, hem degismez

val s=new Stack[Int]

s.push (1)

s.pusl(2)

s.top

sS.pop

strings (via RichString)

Seq[Char] aslinda

def hasUpperCase(s:String) = s.exists(_.isUpperCase)

sets and maps:

hem degisir, hem degismez var
import scala.collection.mutable

)
)



val ml=mutable.Set (1, 2)

val m2=Set (1, 2)

+, -

nums ++ List (5,6) veya--

nums ** Set(1,3) intersection

size, contains(3), Set.emptyl[String], +=, -=, ++=, —--=, clear

map.

nums+ ("vi"->6)

nums—-"1i1i"

nums++List ("iii"->3,"v"->5)

-—, size, contains, keys, keySet, values, isEmpty, +=,-=,++=,——=
sorted sets and maps: TreeSet, TreeMap

senkronize:

new HashMap[String, String] with SynchronizedMap[String, String]
override def default:eger key yoksa bunu déndirir

mutable:

var people=Set ("ali")

people+="mehmet"

izin verir. people i¢in yeni set olusturur.

import scala.collection.mutable.Map

var capital = Map

toList, toArray

convert to mutable:

val mutaSet = mutable.Set.empty ++ immSet

tuples:
val (word, index)=tuple
val word, index=tuple // multiple definitions

Ch18 Stateful Objects

getter: x
setter: x_
setter ve getterlar fielddan bagimsiz olarak da tanimlayabilirsin

class Thermometer {
var celsius: Float = _

_ varsayilan deger. Numerik degerler icin 0. eger bunu koymazsan, scala alani soyut olarak algilar

Ch19 Type Parameterization

functional queues:

head, tail, append

fully persistent data structure, immutable
extended at the end



information hiding:
private constructors and factory methods:
class Queue[T] private (
private val leading: List|[T]
bu durumda digaridan nesne olusturmak igin, auxiliary constructor:
def this(elems: T*) = this(elems.toList,Nil)
veya factory method:
object Queue {
def apply[T] (xs:T*) = new Queue[T] (xs.toList,Nil)
bu companion object ayni dosyada olmali classla.

private classes:

alternatif olarak class private tanimlanir, trait ihra¢ edilir
trait Queue[T] {

object Queue {
def apply...
private class QueueImpl[T] (...) extends Queue[T] {

variance annotations:

Queue type degil, trait. bu trait parameterized type'lar belirtmeye izin verir: Queue [String]
covariant (flexible): Queue[S] can be used in place of Queue[T] if S subtype of T
scala bunu varsayilan olarak desteklemez. tim generic tipler, nonvariant (rigid)

covariant igin:

trait Queue[+T] {...}

contravariant: T subtype of S => Queue [S] subtype of Queue[T]

trait Queue [-T]

+, —:variance annotations

degistirilebilir verilerde covariant tehlikeli; drnegin:

class Cell[T](init: T) {
private[this] var current = init
def get = current
def set(x: T) { current = x }

Listing 19.5 + A nonvariant (rigid)

Scala compiler. (It doesn’t, and we’ll explain why
construct the following problematic statement seq

val ¢l = new Cell[Stringl("abc")
val c2: Cell[Any] = cl1

c2.set(1l)

val s: String = cl.get



arrayler covariant degil:
val a: Array[Any] = Array("abc") // hata

javadaki array metotlarini kullanabilmek igin:
val a2: Array[Object] = al.asInstanceOf [Array[Object]]

degistirilebilir alanlar, contravariant pozisyonlardir.
sadece mutable alanlar sorun degil:

class StrangeIntQueue extends Queue[Int] {
override def append(x: Int) = {
println(Math.sqrt(x))
super.append(x)

}

The append method 1n StrangeIntQueue prints out the
integer) argument before doing the append proper. Now,
ounterexample 1n two lines:

val x: Queue[Any] = new StrangelntQueue
x.append("abc")

lower bounds:
class Queue[+T] {
def append[U >: T](x:U) = new Queuel[U] (...)
append i¢in T alt sinirdir. U, T'nin Ust sinifi olacak bir parametre kullaniimali. (contravariant)
types-driven design: types of an interface guide its detailed design and implementation

Liskov substitution principle: T substitutes U if T requires less and provide more

trait Functionl[-S, +T] {
def apply(x:S):T

}

S=>T

yere gecebilecek fonksiyonlar:

require less in arguments

provide more in results



class Publication(val title: String)
class Book(title: String) extends Publication(title)

object Library {
val books: Set[Book] =

Set(
new Book("Programming in Scala"),
new Book("Walden")

)

def printBookList(info: Book => AnyRef) {
for (book <- books) println(info(book))

¥

}

object Customer extends Application {

def getTitle(p: Publication): String = p.title
Library.printBookList(getTitle)

}

Listing 19.9 - Demonstration of function type parameter variance.

upper bounds:
def sort (T<:0rdered[T])

Ch20 Abstract Members

trait Abstract {
type T
def transform(x:T):T
val initial:T
var current:T

type:

class Concrete extends Abstract {
type T = String
def transform(x:String)=x+x

type yerine somut siniflar, bir 6rnek verir

initializing abstract vals

trait RationalTrait {
val num: Int



val den: Int
}
instance of an anonymous class
new RationalTrait {
val num = 1
val den = 2
}
new Rational (exprl, expr2) farki:
somut érnekte, expr1 énce ilklendirilir
anonim 6rnekte, expr1 anonim siniftan sonra érneklendirilir
iki ¢6zlm imkant:
1. pre-initialized fields
new {
val num = 1*x
val den = 2*x
} with RationalTrait
res: Object with RationalTrait = 1/2
superclass constructor call'dan dnce parantez igindeki alan tanimi gergeklesir
object twoThirds extends e
val num =2
val den = 3
} with RationalTrait

2. lazy vals:

alan kullanildigi ilk seferde ilklendirilir
object Demo {
lazy val x = { println("hello");"done"}
}
parametresiz def ile tanimlanmis metot gibi, ancak val sadece bir kez ¢agrihr
private lazy val g = {
require(den != 0)
gcd (num, den)
}
bu durumda alanlari class tanimlamanin ardindan ilklendirmek glvenli olur:
new LazyRationalTest ({
val num = 1
val den = 2

}

abstract types:



class Food
abstract class Animal {
def eat(food: Food)

}

class Grass extends Food
class Cow extends Animal {
override def eat(food: Grass) {} // This won't compile,
} S but if it ddd,...
class Fish extends Food
val bessy: Animal = new Cow
bessy eat (new Fish) J// ...you could feed fish to cows.

¢6zim:
class Food
abstract class Animal({
type SuitableFood <: Food
def eat (food: SuitableFood)
}

Bir sigirin ne tirde bir et yiyebilecedi, Animal seviyesinde belirlenemez.
class Grass extends Food
class Cow extends Animal {

type SuitableFood = Grass

override def eat (food: Grass) {}

path-dependent types
val bessy: Animal = new Cow
bessy.SuitableFood, path-dependent type. yani bir objeye bagl tip.
javadaki inner class type gibi. farki, outer class yok, outer object var.
inner class types:
class Outer {
class Inner
}
addressed: Outer#Inner
val ol = new Outer
val 02 = new Outer
ol.Inner ve o2.Inner iKifarkh path-dependent type
new ol.Inner
new Outer#Inner // yasak

enumerations:

object Color extends Enumeration {
val Red, Green = Value
}
import Color._
Enumeration defines inner class of Value. same-named parameterles Value method returns a new



instance of that class. Color.Red is of type Color.Vvalue. this is path-dependent type
val North=Value ("North")

for (c<-Color)print(c + " ")

Color.Red.id

res: O

Color (1)

res: Green

Ch21 Implicit Conversions and Parameters

3. parti kiitiphanelerdeki classlari genisletmek igin
implicit conversions

implicit def stringWrapper(s: String)=
new RandomAccessSeqg[Char] {
def length = s.length
def apply(i: Int) = s.charAt(i)
}

stringWrapper ("abcl23") exists (_.isDigit)

res: true

conversion yapmadan da kullanabilirsin:

"abcl23" exists (_.isDigit)

res: true

scala compiler conversion yapar, sanki String, RandomAccessSeq sinifinin metotlarini almistir

def printWithSpaces(seqg: RandomAccessSeq[Char]) =
seq mkString " "

String géndersen de hedef tipe gevrilir:

printWithSpaces ("xyz")

res: x y z

rules for implicits:
eger type hatasi olursa, compiler implicit gcevrimleri kullanmay! test eder

x+y hata olursa, convert(x)+y dener. convert misait bir implicit conversion metodudur. eger yeni nesne +
metodunu desteklerse, mesele yok.

marking rule:

only definitions marked implicit are available

variable, function, object definition

implicit def intToString(x: Int) = x.toString

scope rule:
implicit conversion must be in scope as a single identifier
x+y —-> aVariable.convert (x)+y doénUstiriimez
ancak import edilirse olur
import Preamble._ yayginimplicit cevrimler icin kullanilir
ancak kaynak veya hedef tipin companion objesinde tanimliysa mesele yok
object Dollar {
implicit def dollarToEuro



non-ambiguity rule:
¢evirim ancak muglaklik yoksa yapihr
bu kodu ¢ok karmasiklastirirdi, eger olsaydi. agik¢a yazmak gerekir tercih edilen gevrimi.

only one implicit is tried:

convertl (convert?2 (x))+y olmaz

explicits-first rule:

type hatasi yoksa, implicit cevrim denenmez

naming: eger birden ¢ok implicit ihtimali varsa, belirli bir tanesini ismiyle agik¢a import edersin:
import MyConversions.stringWrapper

where tried:

implicit conversion to an expected type:

compiler X goéruyor, fakat Y istiyor.

Ornek:

val i: Int = 3.5

found: Double

required: Int

implicit def doubleToInt (x: Double) = x.tolInt

val i: Int = 3.5 dizgln ¢ahsir

arkada su calisir:

val i1: Int = doubleToInt (3.5)

normalde bu tip bir cevrim tavsiye edilmez ¢lnki hassasiyet kaybediliyor. tersi daha dogru: Int to
Double.

Predef:

implicit def int2double(x: Int): Double = x.toDouble

converting the receiver:
iki fayda: 1. yeni bir sinifin, mevcut bir sinif agacina uyumu. 2. DSL yazimi

obj.doIt yaziyorsun fakat dolt metodumuz yok. compiler "has a dolt" tipi arar.
interoperating with new types:
client programmers use existing types as if they are new types

class Rational {
def +
val oneHalf = new Rational (1, 2)
oneHalf + oneHalf
ya su: 1+oneHalf
receiver dogru + metoduna sahip degil
implicit def intToRational(x: Int) = new Rational(x, 1)
bundan sonra 1+oneHalf calisir: intToRational (1) + oneHalf

simulating new syntax:
Map (1->"one, 2->"two")
-> nasil destekleniyor? sentaks degil.
object Predef {
class ArrowAssoc[A] (x:A) {
def -> [B](y:B): Tuple2[A, B] = Tuple2(x,V)
}
implicit def any2ArrowAssoc|[A] (x: A): ArrowAssoc[A] =
new ArrowAssoc (X)



rich wrappers pattern: common in syntax like extensions

implicit parameters:

someCall (a) replaced with someCall (a) (b)
new Some (a) —-—> new Some (a) (b)

object Greeter {

def greet(name: String) (implicit prompt: PreferredPrompt) {
object JoesPrefs {

implicit val prompt = new PreferredPrompt ("yes")

import JoesPrefs._
Greeter.greet ("joe")
eksik olan parametreyi kapsamdaki implicit val degiskenler arasindan bulur

implicit parameters are often used to provide imformation about a type mentioned explicitly in an earlier
parameter list.

def maxListImpParm[T] (elements: List[T]) (implicit orderer: T => Ordered[T]): T

val maxRest=maxListImpParm(rest) (orderer)

maxListImpParm(List(1,5,10,3))
int ordered degil, fakat Int => Ordered[Int] ddnlsimi sayesinde bu fonksiyon caligir

style rule:
custom named type: PreferredPrompt String'den daha ézellesmis isim
Ornegin:
def maxListPoorStyle[T] (elements: List[T])
(implicit orderer: (T, T)=> Boolean) : T
(T, T)=>Boolean tirinde ¢ok sayida fonksiyon bulunur. bu tam olarak ne istendigini géstermiyor.
T=>Ordered[T] ne istendigini ¢ok iyi tarif ediyor
role determining name

view bounds

def maxList[T] (elements:List[T])

(implicit orderer: T=> Ordered[T]) : T =
val maxRest = maxList (rest) // maxList (rest) (orderer) implicit
if (x > maxRest) x // orderer (x) > maxRest implicit

orderer parametresi agik¢a hi¢ kullanilmamis. bu ylizden parametrenin ismi herhangi bir sey olabilirdi.
scala parametrenin ismini ihmal etmeye izin verir:

def maxList[T <% Ordered[T]] (elements: List[T]) // view bound
T <% Ordered[T] = | can use any T, so long as T can be treated as an Ordered[T]
T <: Ordered[T] = T is an Ordered[T]



Int is not a subtype of Ordered[Int], fakat Int to Ordered[Int] implicit ddnisimi mimkdin.

identity function:
implicit def identity[A] (x: A): A =X
view bounds and upper bounds:

21.7 Debugging implicits
sorun ¢ikarsa, dénisimleri agik¢a yazmayi dene
compiler ne koyuyor gérmek igin: -Xprint:typer

Ch22 Implementing Lists

implementasyonu 6grenmenin faydalari:

1. performans bilgisi

2. dizayn teknikleri bilgisi

3. type system ve generics kavramlarinin iyi bir uygulamasi

22.1 List class in principle
List > Nil, ::[T] subclasses

abstract class List[+T]

covariant => List[Int] < List[Any] => val ys:

U¢ temel metot tizerine her sey insa edilebilir:
def isEmpty: Boolean

def head: T

def tail: List[T]

Nil object:
case object Nil extends List[Nothing] {
override def isEmpty = true

def head: Nothing =

List [Any]

List(1,2,3)

throw new NoSuchElementException("head of empty list")

def tail: List[Nothing] =

throw new NoSuchElementException("tail of empty list")

:: class:
construct class, bos olmayan listeleri temsil eder

final case class ::[T](hd: T, tl: List[T]) extends List[T]

def head = hd
def tail = tl
override def isEmpty: Boolean = false

}

pattern matchlerde infix operasyonlar constructor uygulamasi olarak iglenir:

X::XsS = ::(x, Xs)

:: bir case class oldugundan, pattern match yapilir her zaman

veya sOyle kisaltilabilir:

final case class ::[T] (head: T, tail: List[T])

extends List[T] {
override def isEmpty: Boolean = false

{



}
case class parametreleri varsayilan olarak, sinif alanlaridir. = parameter declaration prefixed with val

more methods:
scala ile bazi list fonksiyonlarinin 6zyinelemeli gergeklestirimleri, gok sik:
def length: Int =
if (isEmpty) 0 else 1 + tail.length
def drop(n: Int) =
if (isEmpty) Nil
else if (n ==0) this
else tail.drop(n-1)
def map[U] (f: T=> U):List[U] =
if (isEmpty) Nil
else f(head) :: tail.map(f)

list construction:

X 1: XS = XS.::(x)

liste 6gelerinin ayni tipten olmalari sart degil:
Fruit > Apple, Orange

val apples=new Apple::Nil

val fruits=new Orange::apples

Figure 22.2 - The structure of the Scala lists shown in Listing 22.2.
def ::[U >: T](x:U): List[U] = new scala.::(x, this)
def :::[U>:T] (prefix: List[U]):List[U]=

if (prefix.isEmpty) this

else prefix.head :: prefix.tail ::: this

22.2 listbuffer class:

def incAll(xs: List[Int]):List[Int] = xs match {
case List () => List()
case x :: xsl => x+1 :: incAll(xsl)

}

bu algoritma tail recursive degil

val buf = new ListBuffer [Int]
for (x <- xs) buf += x+1



buf.tolList

22.3 list class in practice

final override def map[U] (f:T=>U) :List [U] = {
val b = new ListBuffer[U]
var these = this
while ( !these.isEmpty) {
b+=f (these.head)
these=these.tail
}
b.toList

override def += (x: A) {
if (exported) copy()
if (start.isEmpty) {

last0 = new scala.:: (x, Nil)
start = lastO
} else {
val lastl = lastO
last0 = new scala.:: (x, Nil)

lastl.tl = lastO
}
}
@soru: son satiri anlayamadim.

22.4 functional on the outside
functional on the outside, imperative implementation on the inside
why not make tail, head mutable? fragile

paylasilan nesnelerin bozulmamasi i¢in immutable yapmak daha gtvenli:
val ys = 1::xs

val zs = 2::xs

ys.drop(2).tail=Nil // hata

Ch23 For Expressions Revisited

case class Person( name:String,
isMale:Boolean,
children:Person*)

persons filter (p=> !p.isMale) flatMap (p =>
(p.children map (c => (p.name,c.name))))

basitlestirme:

for (p <-persons; if !p.isMale; c<-p.children)
yield (p.name, c.name)

23.1 For expressions
for (seq) yield expr
seq: a sequence of generators, definitions and filters
for {
p <- persons // generator
n = p.name // definition



if (n startsWith "To") // filter
} yield n

generator:

pat <- expr

expr: returns a list, fakat genellestirilebilir
pat: gets matched one-by-one

if match fails MatchError olugsmaz
definition:

x = expr denk:val x = expr

filter:

if expr

expr Boolean tipinden

birden ¢ok generator varsa, sonraki generatorlar dncekilerden daha énce dolasilir

23.2 n-queens problem

combinatorial puzzle
8-queens puzzle: bir satrang tahtasinda 8 tane sahi, birbiriyle kesismeyecek sekilde yerlestirme problemi.
kesisme: iki sahin ayni satir, situn veya kdsegende bulunmasidir.

def queens(n: Int) : List[List[IInt,Int)]] = {
def placeQueens(k: Int): List[List[(Int, Int)]] =
if (k==0)
List (List())
else
for {

queens <- placeQueens (k-1)
column <- 1 to n

queen = (k, column)
if isSafe(gueen, gueens)
} yield queen :: queens

placeQueens (n)

}

Ornegin, k=1 igin placeQueens = {List((1,1)::Nil, (1,2)::Nil, (1,3)::Nil,
(1,4)::N1i1)}
def isSafe(queen: (Int, Int), queens: List[(Int, Int)]) =
queens forall (g=>!inCheck (queen, q))
def inCheck(gl: (Int, Int), g2: (Int, Int)) =

gl._ 1 == qg2._1 || // same row
g2._2 == g2._2 || // same column
(gl._1 - g2._1).abs == (gl._2 - g2._2).abs // on diagonal

23.3 querying with for expressions

case class Book(title: String, authors: String*)

for (b<-book; a<-b.authors
if a startsWith "Gosling")
yield b.title

for (b<-books if (b.title indexOf "Program") >= 0)
yield b.title



for (bl <- book; b2 <- books if bl != b2;

al <- bl.authors; a2 <- b2.authors if al == a2)
yield al
def removeDuplicates[A] (xs:List[A]): List[A] = {
if (xs.isEmpty) xs
else
xs.head :: removeDuplicates(
xs.tail filter (x => x!= xs.head)
)
}
veya
xs.head :: removeDuplicates(
for(x <- xs.tail if x != xs.head) yield x

23. translation of for expressions
map, flatMap ve filter ile ifadeetmek

one generator:
for (x<-exprl) yield expr2
exprl.map (x => expr2)

generator and filter

for (x<-exprl if expr2) yield expr3

for (x<-exprl filter (x=> expr2)) yield expr3
exprl filter (x=>expr2) map (x => expr3)

two generators:
for (x<-exprl; y<—-expr2) yield expr3

exprl.flatMap (x=> for (y<-expr2) yield expr3)
exprl.flatMap (x=> expr2.map (x=>expr3)

for (bl <- books; b2 <- books if bl != b2;
al <- bl.authors; a2 <- b2.authors if al == a2)
yield al

books flatMap ( bl =>

books filter (b2 => bl != b2) flatMap (b2 =>
bl.authors flatMap (al =>
b2.authors filter (a2 => al == a2) map (a2 => al))))

translating patterns in generators:

generator'in sol tarafi bir pattern

for ((x1,...,xn) <- exprl) yield expr2
expr.map { case (x1,...,xn) => expr2 }

23.6 generalizing for
map, flatMap, filter ve foreach metotlarini destekleyen tim nesnelere uygulanabilir

class C[A] |



def map[B] (f: A=>B): C[B]
def flatMap[B] (f: A=>C[B]): C[B]
def filter (p: A=>Boolean): C[A]
def foreach(b: A=>Unit): Unit

}

monad: computations with collections, state, 1/0 ...
map, flatMap ve filter fonksiyonlarini monad Gzerinde tanimlarsin ve bu yukaridaki tipler ¢ikar
dolayisiyla bu fonksiyonlar monadlar i¢in sentaks gibi distnulebilir

Ch24 Extractors

24.1 analyzing strings

email adresi eslestirme:
if(isEmail(s)) println(user(s) +" at " + domain(s)
else println("not email")

s match {
case EMail (user, domain) => println(user(s) +" at " + domain(s)
case _ => println("not email")

}

Extractor, bu tip bir EMail temsili olusturmani saghyor

24.2 extractors
object EMail {
def apply(user:String, domain:String) = user+"@"+domain
def unapply(str:String): Option[ (String, String)] = {
val parts = str split "@"
if (parts.length == 2) Some(parts(0), parts(l)) else None
}
EMail ("ali", "google.com") => ali@google.com
daha agik:
object Email extends (String, String)=>String { ...}
unapply("ali@google.com") ==> Some("ali", "google.com")
selectorString match { case Email (user,domain) ...} ==>
Email.unapply(selectorString)

EMail.unapply (EMail.apply (user, domain)) ==> some(user, domain)

injection: kimeye Uye eklemek
extraction: kiimeden Gye alip, pargalarina ayirmak

Some (user,domain) equals Some ( (user,domain))

24.3. patterns with zero or one variables

object Twice {



def apply(s:String): String = s+s
def unapply(s: String) :Option[String] = {
val length = s.length / 2
val half = s.substring (0, length)
if (half == s.substring(length)) Some(half) else None

}

object UpperCase {
def unapply(s: String): Boolean = s.toUpperCase == s
// no apply

}

case EMail (Twice(x @ UpperCase()), domain) ==> DIDI@gmail.com

x@UpperCase () ==> associates x with the pattern matched by UpperCase()

24.4 variable argument extractors

dom match {
case Domain("org", "acm")=>...
case Domain("net",_*) =>

}

email match {
case EMail ("ali","google.com")=>

object Domain {
def apply(parts:String*): String=
parts.reverse.mkString(".")
def unapplySeqg(whole:String) :Option[Seq[String]]=
Some (whole.split ("\\.") .reverse)

}

"tom@sun.com" match {

case EMail ("tom", Domain("com",_*))=>true
karisik:
object ExpandedEmail {
def unapplySeqg(email: String) : Option|[ (String, Seq[Streing])] = {
val parts = email split "@"
if (parts.length == 2)
Some (parts (0), parts(l).split("\\.").reverse)
else
None

}

24.5 extractors and sequence arrays

access elements of a list or array:

List ()

List(x,vy,_%*)

Array(x,0,0,_)

scala.List companion objectis an extractor that defines an unapplySeq method



24.6 extractors versus case classes
case i¢ veri yapisini agiga koyar. extractors, pattern ile veri temsili arasindaki bag kaldirir: representation
independence

24.7 regular expressions
val Decimal = """ (=) ! (\d+) (\.\d*)?""".r

findFirstIn, findAllIn, findPrefixOf
val Decimal (sign, integer,decimal)="-1.23"

for (Decimal(s,i,d) <- Decimal findAllIn input)

Ch25 Annotations

25.2 syntax of annotations

@deprecated def bigMistake() =

(e: Qunchecked) match { //non-exhaustive ...}
@annot (argl, ...) {val namel=constl, ...}

25.3 standard annotations

@deprecated
@volatile
@serializable

@SerialVersionUID(1234)

@transient
@scala.reflect.BeanProperty ==> get, set
Qunchecked ==> not exhaustive

Ch26 Working with XML

diz xml literalleri destekleniyor

<a>
hello

</a>

res: scala.xml.Elem

Node, Text, NodeSeq

<a>{"hello"+" world"}</a>

<a>{if (year<2000) <old>{year}</old>
else xml.NodeSeq.Empty }

</a>

serialization:
def toXML =
<a>



<desc>{description}</desc>

<a>sounds <tag/> good</a>.text
res: sounds good
<a><b><c>hello</c></b></a> \ "b"
res: <b><c>hello</c></b>
<a><b><c>hello</c></b></a> \ "c"
res:

<a><b><c>hello</c></b></a> \\ "c"
res: <c>hello</c>

val joe=<employee name="Joe"/>
joe \ "@name"

res: NodeSeqg= Joe

deserialization:
def fromXML (node: Node): CCTherm=
new CCTherm {
val desc=(node \ "desc").text
loading and saving:
XML.saveFull ("therm.xml", node, "UTF-8", true,null)
val loadNode=XML.loadFile("therm.xml")

pattern matching:
def proc(node:Node): String =
node match {

case <a>{contents}</a> => "it's an a: "+contents
case _ => "else"

icice nodelar varsa yakalamaz. bu durumda:

case <a>{contents Q@ _*}</a> => "it's an a: "+contents

_" herhangi bir node sequence yakalar. fakat bogluklari da ¢eker.
bosluklari ayiklamak igin:
for (x @<alt>{_*}</alt> <- contents)

Ch27 Modular Programming Using Objects

Spring, Guice gibi
27.2 a basic database
object SimpleDatabase {
def allFoods =...
def foodNamed (name: String): Option[Food] =...
def allRecipes:
object SimpleBrowser {
def recipesUsing(food: Food) =
SimpleDatabase.allrecipes.filter (...
singleton objeler, modullerdir.
27.3 abstraction

abstract class Database {



def foodName...

case class FoodCategory
object SimpleDatabase extends Database {...
object SimpleBrowser extends Browser {

val database = SimpleDatabase

27.4 splitting modules into traits
bir modull birden ¢ok dosyaya ayirmak igin

trait FoodCategories {
case class FoodCategory
abstract class Database extends FoodCategories {...
trait SimpleFoods {...
object SimpleDatabase extends Database with SimpleFoods with SimpleRecipes

27.5 runtime linking
runtimeda hangi objenin baglanacagina karar vermek:

main {
object browser extends Browser {
val database = db
b

27.6 tracking module instances

farkli modullerin i¢ siniflar birbirinden farkl tiplerdir. eger ayni olmasini istiyorsan, i¢ siniflarin tanimlarini
bagimsiz hale getirmelisin

Ch28 Object Equality

28.1 equality in scala

java ==:

reference identity for entities
deger tipleri icin dogal esitlik
java equals

referans tipleri icin gercgek esitlik

scala eq

referans esitligi

scala ==

dogal esitlik

override Any.equals

28.2 writing an equality method

equals implementasyonlarindaki genel hatalar:

1. wrong signature

2. equals degisirken, hashCode degismemesi

3. equals metodunu, degisen alanlar cinsinden yazmak
4. denklik iligkisi olarak tanimlamamak



1. wrong signature:

def equals(pt: Point) // yanlis
def equals(other: Any) = other match {
case that:Point =>

2. equals degisirken, hashCode metodunun ayni kalmasi
hashCode yalnizca, equals metodunun bagl oldugu alanlara bagdli olmali

3. equals metodunu degisebilen alanlar cinsinden tanimlamak
nesnenin igerigi degisince, equals ve hashCode sonucu degisecektir. bu kiimelere eklenmis nesneler
Uzerinde yan etkilere sebep olur

val p = new Point(1,2)
val col = HashSet (p)
col contains p

res: true

p.x += 1

col contains p

res: false

col.elements contains p
res: true

4. equals denklik iligkisi olarak tanimlanmal

o reflexive: x.equals (x)

e symmetric: x.equals(y) = y.equals(x)

e transitive: x.equals(y) and y.equals(z) => x.equals(z)

e consistent: x.equals (y) always same if objects' equals fields remain same
® x.equals(null) false

subclasslarda simetri kaybolabilir:
class ColoredPoint ... extends Point(x,y)
override def equals ... other match {
case that: ColoredPoint =>

equals daha kati oldugundan, hashCode yeniden iptal edilmesi sart degil.
simetrik olmadigindan:

HashSet [Point] (p) contains cp ==> true

HashSet [Point] (cp) contains p ==> false

simetrik yapmak icin, equals ya daha genel ya daha siki yapiimal.
daha genel:
override def equals(...) other match {

case that: ColoredPoint =>

case that: Point => that equals this

fakat bu durumda transitive 6zelligi yitirilir: farkli renklerde iki ColoredPoint, ayni koordinatlara sahip
olmasi durumu. genel yapmak ¢dziimlenemez

daha kati:
class Point
equals ... other match {
case that: Point => ... && this.getClass == that.getClass

val pAnon = new Point(1l,1) { override val y = 2}



pAnon == new Point (1,2) ==> false, ¢lnkld pAnon anonim bir sinif tipinden => equals ve
hashCode class kademesi boyunca tanimlanmali: canEqual

Point {
equals {

case that: Point => (that canEqual this) &&
def canEqual (other: Any) = other.isInstanceOf[Point]

elestiri: canEqual, Liskov Yerine Gegme ilkesini ihlal eder diyenler var. ¢linkii ayni koordinatlara sahip bir
ColoredPoint objesi, Point objesi yerine kullanildiginda, farkli sonu¢ déner. fakat bu dogru bir LSP yorumu
degil, cinkl LSP objelerin ayni davranmasini gerektirmez.

28.3 defining equality for parameterized types

Ch29 Combining Scala and Java

companion singleton object: App => App$
MODULES$: singleton instance
trait => interface

29.3 existential types

Iterator<? extends Component>
wildcard types and raw types: existential type
type forSome {declarations}
declarations: list of abstract vals and types

Iterator<?> = Iterator[T] forSome {type T}
Iterator<? extends Component> = Iterator[T] forSome {type T <: Component }

Ch30 Actors and Concurrency

30.2 locks considered harmful
kullanimi ¢ok zor ve dlceklenebilir degil

30.3 actors and message passing
import scala.actors._
object SillyActor extends Actor {
def act () {
for (i<-1 to 5) {
println("i'm acting!")
Thread.sleep(1000)
SillyActor.start ()
veya
val seriousActor2 = actor {
for (i<-1 to 5) {
println("i'm acting!")
Thread.sleep(1000)

actors communicate by messages:
sillyActor ! "hi there"



val echoActor = actor {
while (true) {
receive {

case msg => println("message: " + msqg)...
val intActor = actor { react {
case x: Int => println(x)...

30.4 better performance through thread reuse

thread olusturma ve switching ¢ok maliyetli. react, receive igin hafif alternatif.

react deger dbnmez, bu yizden mevcut threade ait call stack tutmasi gerekmez. bu yiizden tek bir thread
teorik olarak yeterli.

sender: mesaj gdnderen actor

self: mesaji isleyen actor

loop: while ddnglsu. react while i¢inde kullaniimaz

30.5 treating native threads as actors
Thread.current yerine Actor.self

import scala.actors.Actor._

self ! "hello"

self.receive { case x => X}
self.receiveWithin (1000) { case x=> x}

30.6 good actors style
messages should not block

Ornek: dogrudan Thread.sleep ¢cagirmak yerine yardimci bir aktérde bunu ¢agir ve ana aktdre esas mesaiji

yolla:

actor {
Thread.sleep (time)
mainActor ! "wakeup"

}

use immutable data
bir nesne bir anda sadece bir aktér tarafindan erisilebilmeli
degismeyen veriler ¢cok aktér tarafindan kullanilabilir

fazladan veri koymak, aktdér programlama mantigini kolaylastirir:

argimani yanitin igine eklemek:
def act() {
Actor.loop {
react {
case (name: String , actor: Actor) =>
actor ! (name, getip(name))
her mesaj igin case class tanimlamak:
case class LookupIP (hostname: String, requester: Actor)
lookerUpper ! LookupIP ("www.google.com", this)

Ch31 Combinator Parsing

parserlar girdi dilini, yapisal veriye cevirir



parser generator: antlr
bagimsiz bir dsl kullanmak yerine gémuli dsl
gbémiili dsl parser combinator kitiphanesinden olusur

31.1 example: arithmetic expressions

expr::= term {'+' term | '-' term}
term::= factor { '*' factor | '/' factor }
factor::= floatingPointNumber| '(' expr ')'

import scala.util.parsing.combinator._
class Arith extends JavaTokenParsers {

def expr: Parser[Any] = term~rep("+"~term|"-"~term)
def term: Parser[Any] = factor~rep("*"~factor|"/"~factor)
def factor: Parser[Any] = floatingPointNumber |" ("~expr~")"

}
~: between every two consecutive
rep(...): repetition

31. running your parser
object ArithTest extends Arith {
def main(args: Array[String]) {
println("input : " + args(0))
println(parseAll (expr,args(0)))
}

31.3 basic regular expression parsers
floatingPointNumber JavaTokenParsers'tan gelen bir parser. genel olarak parser tanimlamak igin regex

object MyParsers extends RegexParsers {

val ident: Parser([String] = """[a-zA-Z_]\w*""".r
}
31.4 json
def obj: Parser[Any] = "{"~repsep(member, ",")~"}"

repsep: repetition separated by a given separator

31.5 parser output

P: parser, f: function
PA"f ==> f(R)
numericLit " (_.toInt)

JSON object ==> Scala map

def obj: Parser [Map[String, Any]]
"{"Nrepsep (member, ",")~"}" AN
{ case "{"~ms~"}" => Map() ++ ms }

~ yerine <~ ve ~> kullanmak daha pratik. bunlar sadece sag veya sol operandi muhafaza eder.

def obj: Parser[Map[String, Any]] =



"{"~>repsep (member, ", ")<~"}" " (Map () ++ _)
def arr: Parser[List[Any]] =

"["N> repsep(value, ",")<“’"J"
def member: Parser|[(String,Any)] =

stringLiteral~":"~value

{ case name~":"~value => (name,value) }

def value: Parser [Any] = (

obj

| arr

| stringLiteral

| floatingPointNumber " (_.toInt)

AN

literal
.r  regular expression
P~Q  sequential composition
P<~Q,P~>Q  sequential composition, keep left/right only
PIQ alternative
opt(P) option
rep(P) repetition
repsep(P,Q) interleaved repetition
PAM  result conversion

31.6 implementing combinator parsers

type Parser[T] = Input => ParseResult|[T]
aliasing this:
abstract class Parser[+T] extends ... { p =>

val p= this
used in inner classes too:
class Outer { outer =>
class Inner {
outer.

Ch32 GUI Programming

31.1 first swing application

import scala.swing._
object FirstSwingApp extends SimpleGUIApplication {
def top = new MainFrame {
title="First App"
contents = new Button {
text = "click me"



Ch33 Scala scripts

unix, helloarg:

#!/bin/sh

exec scala "S$S0" "s@"

V#

println("hello " + args(0))

permission:
chmod +x helloarg

./helloarg globe

windows, helloarg.bat

!

@echo off

call scala %0 %*
goto :eof

R

println("hello " + args(0))



