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You can share this PDF with anyone you feel could benefit from it, downloaded the latest version
from: scala-language

It is an unofficial and free Scala Language ebook created for educational purposes. All the content
is extracted from Stack Overflow Documentation, which is written by many hardworking individuals
at Stack Overflow. It is neither affiliated with Stack Overflow nor official Scala Language.

The content is released under Creative Commons BY-SA, and the list of contributors to each
chapter are provided in the credits section at the end of this book. Images may be copyright of
their respective owners unless otherwise specified. All trademarks and registered trademarks are
the property of their respective company owners.

Use the content presented in this book at your own risk; it is not guaranteed to be correct nor
accurate, please send your feedback and corrections to info@zzzprojects.com
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Examples

[ A4 2] Ay RDIC X BHello World
:@]—F%Hellov\]orld.scalat(’\50)77’{”/(:-Lfig_O

object Hello {
def main(args: Array[String]): Unit = {
println("Hello World!")
}
}

>4 JT7E
IVMICE 2T/ hO—RICO A LT BICIS
S scalac HelloWorld.scala

FnEd5ICId

$ scala Hello

ScalaZ VA LW T AT I LEA—RTBHE. qain* VY REDpe11oENWDDF TV I My
ENET. ninldTRTILITVRNIRAUITHD. 2T T,

Scalallld. Java&ld>T. FTVII MR IIDIT7ALDICT BIIHVIEA. DI,
Hellot 2 5/\03}_7753‘:' N Fscala Helloé hi g—scala Hello‘gj—émain} \/ > F%tjj‘\)
T PELET. U.scaraZ 7ML Cmain* VY REDOF TV b EDZ EIRICTYH.

argslCIF. B LINIE. TRITSLIZZONEIR Y RIA UBNEINET. £EZIF. LIS

TR oLed bl EMTEILT.

object HelloWorld ({
def main(args: Array[String]): Unit = {
println("Hello World!")
for {
arg <- args
} println (s"Arg=$arg")
}
}

EFNEIUNALT S
$ scalac HelloWorld.scala

ZLlTZEnzlLTZEN

$ scala HelloWorld 1 2 3
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Hello World!
Arg=1
Arg=2
Arg=3

7 7 ) % L CHello World

object HelloWorld extends App {
println ("Hello, world!")
}

24 7TE

pop BT B ET. main PV Y ROEIFSZZENTELT T wetionoriad TVIT MO [ A4 Y
AV R]lELTONE T,

2.11.0

D Exa AU MILNIE L appldDelayed InitializationE W2 & LTHWE T . Zhid.
AAUAVY RBUPEINLCHATIIO M T4—IL RDBENH LR LET.

2.11.0

DRExa A, MMIENIE © appldDelayed InitializationE O 2 &F LT E T, Zhid.
A UAYYRDUPEINSCFTTIVIIONT4—ILIBENSEZEE LI T,

DelayedInit(;&Tl:& D i L;f:by\ &IT_Zt bTAppT‘J%%ﬁﬂ_\— Féh'((,\ié’
. MENEINBHIT. Y R—KFIENIT,

Appg—ét%(:jvy |< 5’{ )(:70’@13’6(:(3\ this.args Lthis.args o

object HelloWorld extends App {
println("Hello World!")
for {
arg <- this.args
} println (s"Arg=$arg")
}

?ét%‘gApp N 0)0)& 5(:3hémain\ j-_/\“_a’{ Fg—é[;&) @Eﬁ/bmaj_n o
A7) 7 k&L TPDHello World
Scalafizﬁ U The& bt?%i g—o ?:E%:D(:‘J\ G)G)HelloWorld.Scala% lxi -g—o

println ("Hello")

IRVRSIA AU TIYVITLET I3OARVRSATRUTNTT,
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$ scala HelloWorld.scala
Hello

.scala (:scala HelloWorldt Lf:fl 8%3—6t\ 3\J+—‘Et:| \J/\u’( L L'CZO IJ 7 h%?é@?
Fh 0 NA RI—RTIUNALENIS 1257 T7TALELE T

scalatizZ VU JRhELTENTWS, NyFTr—VldT=F A,

pashEEDYVIINET EFARL—T 4 VT VITALTIZ. ScalaxZ V7 b3 vz Yrod
LE L TTEXT. selloworid.shENWODDT7AILEL. DEIVTUYELTLET.

#!/bin/sh

exec scala "$O" "s@"
V4

println ("Hello")

g Dy 4 I TYTILTYVFUTIL] THY. pashx2)ThELTENET. DIdScalaTd -

DIT7ALELIED. ZRT7ALICT 1 EZ20HVET. YILTINESTENTELS
S chmod a+x HelloWorld.sh

CNIITRTDILEZ S EICLTLEE O chmodEATH>EDI—FDLDICTHEATL
J2& 0,

NTXO2YJTbheETEEXT

$ ./HelloWorld.sh

Scala REPL?

INDHI—D 7 LT Tsca1a® 9 SE . REPL Read-Eval-Print Loopf Y57 7 U S E& .

nford:~ $ scala
Welcome to Scala 2.11.8 (Java HotSpot (TM) 64-Bit Server VM, Java 1.8.0_66).
Type in expressions for evaluation. Or try :help.

scala>

REPLET 5¢. D—23V—RNTScalaZ TEXd. IVUTXXMNIEZN, JATILETH &
BATIARVYREFTZENTETT. ZIF. val poem = "as halcyons we shall benE T HE. DK
SICENET.

scala> val poem = "As halcyons we shall be"
poem: String = As halcyons we shall be

https://riptutorial.com/ja’/lhome 5
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scala> print (poem)
As halcyons we shall be

valld TH Y. ETELEOZEIC LTSN,

scala> poem = "Brooding on the open sea"
<console>:12: error: reassignment to val
poem = "Brooding on the open sea"

LHL. REPLTCI3va1 EF 5N TEZXI T LR I—TTEN/e. DScala7 AT S LTI 5—
MHLE T,

scala> val poem = "Brooding on the open sea"
poem: String = Brooding on the open sea

REPLLYY3IVOYDOTIE. ZoL{Enild. &5 Yy Y ROLEXT. REPLIZ. 7V
I RMPOI—RBEDELDICTENELTHDIZTY. ScalaPITNTOMNTEET. /75X
AV REEETSEIENTES T

257747 —K

Dintz ¥ % val x = 3

intZd % var x = 3

ETD%ET 5 val x: Int = 27

NTIN-&2NT5 lazy val y = print ("Sleeping in.")
ZICN4 U RTF B val f = (x: Int) => x * x
TE2Il8NN4 U RT S val f: Int => Int = (x: Int) => x * x
AVYRET S def f(x: Int) = x * x

TE2>2rAY Yy REed S def f(x: Int): Int = x * x

AV & i) class Hopper (someParam: Int) { ... }
FTVIONET S object Hopper (someParam: Int) { ... }
) trait Grace { ... }
V—TUZDDET S Seq(1,2,3) .head

XAy F val result = if(x > 0) "Positive!"
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DHLDELV—T IUZDITRNTDET S | seq(l,2,3).tail

DX R EIL—TF % for { x <- Seq(1,2,3) } print (x)

for {
i x <- Seqg(l,2,3)

h)l/ 7 y <- Seq(4l5l 6)
} print(x + ":" + y)

UZ MIC L,Texecute List(1,2,3).foreach { println }

(:3'%3 print ("Ada Lovelace")

UZ t\%—(\/—l\jé List('b','c','a') .sorted

A 24 U TScala%Z ) % =L https://riptutorial.com/ja/scala/topic/216/scala’% ¢ %
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2 Gradle® > (93

Examples

1. DDscara PROJECT/build.gradleE N DD T FAILE LI T,

group 'scala_gradle'
version '1l.0-SNAPSHOT'

apply plugin: 'scala'

repositories {
jcenter ()
mavenCentral ()
maven {
url "https://repo.typesafe.com/typesafe/maven-releases"
}
}

dependencies {
compile group: 'org.scala-lang', name: 'scala-library', version: '2.10.6'
}
task "create-dirs" << {
sourceSets*.scala.srcDirs*.each { it.mkdirs() }
sourceSets*.resources.srcDirs*.each { it.mkdirs() }

2. gradle tasks L/_C N &gradle tasks% L/i a—o
3. gradle create—dirs% L/_C\ src/scala, src/resources;’( l/a |\ U % L/E 3—0

4, gradle build% L/_C\ 7°E|°)Iﬁ h%t)l/ |< L/\ %9°rjy|:|_|§ L/:I'_ 3'0
DGradle Scala” 7 71> %9 5

Basic Setup? % L7z, ScalaGradle 7BV IV T ELILZDIFEALZD LTSI LNEE
Ao RAZ—TL—hFI—=RDELSK 0,

GradleSd %Scala’ 774 Vv ET HELVIC. OTST04 U EICT S, IXTOOCEIL RAYYy Y
59 H5MNDScala 274 vETHENTET T,

ZDTIE. pEL RBYY I &k Gradle 7 274 VICLE T,

Wl &L, GradleTIE. FX a4V MIENTHSELSIC. Gradle APIDIFZE D THRY LT
FUA VR IENTESZ T . ELT. ScalaE fcldJavaz T EBTEXT. Ll R
X1,V MELTODEYUTLDEEALRGOOWWTHPNTWE T, KD DI—RHFUTL
PR, Scalad Z7A VDICHBELDE L. fc&ZIT. gradle github repo 2 F TV 2§52
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EMTEL T,
75 74D
HRBLTSTAL G, 7AVIO MITHEOELT T,

e scalaversion J ANT A FTVI O b A—NR—=254 RETI7HL M TANXRT A D225 0K
7.
AV —=r2,12"
. XA F—="0"
¢ withscalaversion®PICENBI. /XA F U BT H/cHICScala® * V¥ —/"\—Y I UNE &
FTSBTD: AL —IBRULESThE L nd, F5THROIGC S ZICTIC
e DEEOLLEAC BTALI M)V Y—2F BHereatepirs T XY

TART A2
1. L/(f\gradle7°|:|‘\/°17 h& L. build.gradle% LET

apply plugin: 'scala'
apply plugin: 'maven'

repositories {
mavenLocal ()
mavenCentral ()

}

dependencies {
compile gradleApi ()
compile "org.scala-lang:scala-library:2.12.0"

« 7204 UMIEScalaTHrNT I HDT. Gradle Scala Plugin?*T g
e DTAYVII DTS4 029 %5ICIE. Gradle Maven Pluginz LE 9. ChiCKD. T
AY T2 MargMavenB—HIL URY M (Cinsta11/e®BICENBinsca 1 YR IMENE T

® compile gradleApi () %compile gradleApi () gradle—api-<gradle_version>. jarbfa PV AV INES

n&y

2. 7204 UMIZLWScalaZ X %F 5%

package com.btesila.gradle.plugins
import org.gradle.api.{Plugin, Project}

class ScalaCustomPlugin extends Plugin[Project] {
override def apply(project: Project): Unit = {
project.getPlugins.apply ("scala")
}
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http://www.scala-sbt.org/0.13/docs/Library-Dependencies.html#Getting+the+right+Scala+version+with

o 7057’{ y%g—é(:‘d\ (:Project@Plugin% L/\ apply} \/ ‘7 F%Z‘_—/{_a’{ |< L/T(j’\f
<32

« apply} VY RTIR. T2T4 UMENT O Bprojectd YVRI YIANDT I IBH Y. £
NelTELRAYY I 2T HENTEET

« CDTZU4 Id. DGradle Scala PluginzIC LTW&E T

3. scalaVersionjj«‘\/“Ia A= VA P %g—é

E a:\ ScalaVersionO 51 % L/i 3—0 ScalaVersiong 31(3\ 2—3@/ \.\_‘\)3 yjau/\o%’f

class ScalaVersion {
var major: String = "2.12"

var minor: String = "0O"

Gradle 7 274 VLT HNfD12ld. OT7ENTA &I ldETESRENWSIETE. T35
EAEN “——G)G):L_-'f_%\ gradle Project’{ \ng UXIZ é hr:ExtensionContainer?(j @ E _§,O
C2oWTIF. CneaFzyvr LTLEE 0,

apply P VY RICET B EICEHT. IZINELET.

o« 7AYVIY Mlscataversion J ANTAMENTWWEWR. TIOFLMELIT
° é {)&U—h(i\ Scala\/ersion’( \ng X t L_C@’( \JZQ X 2£Q-—'Sca]_a\/ersj_on N é 6(:%
neLI e

var scalaVersion = new ScalaVersion
if (!project.getExtensions.getExtraProperties.has("scalaVersion"))
project.getExtensions.getExtraProperties.set ("scalaVersion", scalaVersion)
else
scalaVersion =
project.getExtensions.getExtraProperties.get ("scalaVersion") .asInstanceOf [ScalaVersion]

N T3040 5TAVIIMDELRIZALICZELDELTY

ext {
scalaVersion.major = "2.12"
scalaVersion.minor = "Q"

4, scalaVersioniQ_' LJ_C\ scala—langa’( 703 U %7'33)19 |\®(: Lscala\/ersion

project.getDependencies.add ("compile", s"org.scala-lang:scala-
library:${scalaVersion.major}.S${scalaVersion.minor}")

N T304 08FH5TAVIIMDELRIZ7ALICZELDELTY

compile "org.scala-lang:scala-library:2.12.0"
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5. withScalaVersion% 3— é

val withScalaVersion = (lib: String) => ({
val libComp = lib.split(":")

libComp.update (1, s"${libComp(l)}_S${scalaVersion.major}")
libComp.mkString (":")

}

project.getExtensions.getExtraProperties.set ("withScalaVersion", withScalaVersion)

6. (:—\ createDirsgza % L_C7|:|‘\/°IO |\ (:. L/i g—
DefaultTask% L_CGradIe’FZQ % L/DefaultTask °

class CreateDirs extends DefaultTask ({
@TaskAction
def createDirs(): Unit = {
val sourceSetContainer =

this.getProject.getConvention.getPlugin(classOf[JavaPluginConvention]) .getSourceSets

sourceSetContainer forEach { sourceSet =>

sourceSet.getAllSource.getSrcDirs.forEach(file => if (!file.getName.contains ("java"))
file.mkdirs())

}

SourceSetContainer‘J\ 7|:|3)19 h(:?égf&_(@\/_Z;’f |/0 |\ I) (:?éb§5§ @i?o
Gradle Scala Plugin®(3. 72274 VD Fx a2tk NMIHBELDIC. EY—Xty b&EJavalc T
52&TY.

:hi&apply} \/ \‘/ F(: L/T\ 70D\\/°Ia h(:createDirgza%Lapplyo

project.getTasks.create ("createDirs", classOf[CreateDirs])

~ ScalaCustomPluging 7 X (3 UDJ: P) (:7;{ @ i 3—

class ScalaCustomPlugin extends Plugin[Project] {
override def apply(project: Project): Unit = {
project.getPlugins.apply ("scala")

var scalaVersion = new ScalaVersion

if (!project.getExtensions.getExtraProperties.has("scalaVersion"))

project.getExtensions.getExtraProperties.set ("scalaVersion", scalaVersion)
else

scalaVersion =

project.getExtensions.getExtraProperties.get ("scalaVersion") .asInstanceOf [ScalaVersion]

project.getDependencies.add ("compile", s"org.scala-lang:scala-
library:${scalaVersion.major}.S${scalaVersion.minor}")

val withScalaVersion = (lib: String) => {
val libComp = lib.split(":")
libComp.update (1, s"${libComp(1l)}_S${scalaVersion.major}")
libComp.mkString (":")
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}

project.getExtensions.getExtraProperties.set ("withScalaVersion", withScalaVersion)

project.getTasks.create ("createDirs", classOf[CreateDirs])

}

T4 7y o/ b ea—hA)LldDMaven!) R R VICAY AN—ILT B

Znid. gradle installgradle install: t?t?%(:éhi?
142X h_)b%g—é(:‘i\ D_jj A/O)U/—K‘\) |\ U7—_°’( I/a |\ IJ ‘J~/.m2/repository

GradlelIL W75 74 Z DX HICHITET 0

Gradlejoag"’( \J(:‘;\ applij___ |\ 7L \J h?é néld& @apply o z(i\ 75’6”/ |<7 7’( )I/(:
ZEOIET. GradleP M TICEN. idscara 7 774 v&EDIFTLET,

apply plugin: 'scala'
LESC. LWT S T4 0 E8DELSICLIEnENE T,

apply plugin: "com.btesila.scala.plugin"

7—:503750"’( \J‘;com.btesila.scala.plugin Id%jk_— t (C com.btesila.scala.plugini 3—0

CDdETBHICIE. DT7ALELET.
src / main / resources / META-INF / gradle-plugin / com.btesil.scala.plugin.properties

implementation-class=com.btesila.gradle.plugins.ScalaCustomPlugin

%0)\ gradle install L/:i_ g—o
75 74D
1. LODGradle 7RV b&E L. EEL R 7A4LICLET

buildscript {
repositories {
mavenLocal ()
mavenCentral ()

}

dependencies {
//modify this path to match the installed plugin project in your local repository

classpath 'com.btesila:working-with-gradle:1.0-SNAPSHOT'

https://riptutorial.com/ja/lhome
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repositories {
mavenLocal ()
mavenCentral ()

apply plugin: "com.btesila.scala.plugin"

2. gradle createDirsgradle createDirs - ?&T@V—Z?*{ 1/0 |\ I) bfé né(; 32_@?'
3. INEEILRIFALICLTRAZONN—VIVEET S

ext {
scalaVersion.major = "2.11"
scalaVersion.minor = "8"

}
println (project.ext.scalaVersion.major)
println(project.ext.scalaVersion.minor)

4.Scala/N\—YIAVENLFIDHEBT4 TSV ET S

dependencies {
compile withScalaVersion ("com.typesafe.scala-logging:scala-logging:3.5.0")

}

FNTHELIOWWT ST e d lehl. INTOTRAVIINTIDTZTA4 U aTES
KOCHENE L1,

X224 U TGradle 2 T3 % %L hitps://riptutorial.com/ja/scala/topic/3304/gradle 2 T %
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3: Java?’

Examples
2AH753aL 7y 3> %Jayall 7L 3 VIcT B
JLZyv3vEJavar VY RICTHBI3. OELSICLET.

import scala.collection.JavaConverters._

val scalalList = List (1, 2, 3)
Javalibrary.process (scalalist.asJava)

Javad— R MJavadl 2 v 3 &3 (. DCTScaladlL 2z yvaviiTceEzf .,

import scala.collection.JavaConverters._

val javaCollection = Javalibrary.getList
val scalaCollection = javaCollection.asScala

NBIEFTIL—HITHHEICLTREE N, FZOLO. Scala®Java®IL 2y a4 %5
W) I—Z—C\t&éj I/O v 3 \J%(: 5“/ 7? %)Tf(jf“?’o L,f:j]fj_(\ .asJavat .asScalad)UL/
FILr7yaveEIc—LEEA.

F. DIVMTH D, ZnsizELThN. TINS5 ELRES>TOE T, euX—T—R
BLTZENLEZ L TRE N,

val a = Array("element")

é T E’ Da Array[String] o

val acs: Array[CharSequence] = a
//Error: type mismatch; found : Array[String] required: Array[CharSequence]

String‘; CharSequence(: CharSequence ~ Array[String] 'JArray [CharSequence] —C% i 4 /l/o

TraversableLike ArrayOps/\U)Zf 0)3:37)\(3&_6\ @b 0 = t (:Array%?%i a—o
val b: Array[Int] = a.map(_.length)

X & A/ C‘ODScala:l Loyv3v TraversableOnce (= ODClassTag% LT % '3' étoArray)L Y |< 73§$)
nE .

List (0) .toArray
//> resl: Array[Int] = Array(0)
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:_h(:.ct ‘9\ TraversableOnce%Scwaj_F_C(I‘)pj—< L/\ E’tj—é‘]avaj_ﬁ(:?:tbﬂ:fi

JES

A 717 & Java?

Scalald. JavaConverters?T 7Yz hpaXToizaLrsyavoksaLX .

DT,
4 T7L—%5 java.util.lterator
4 T7TL—% java.util. Enumeration
41 T7L—% java.util.lterable
4 T7L—% java.util.Collection
mutable.Buffer java.util.List
mutable.Set java.util.Set
mutable.Map java.util.Map

mutable.ConcurrentMap java.util.concurrent.ConcurrentMap

DODScalad L7y 3 rbJavall TEX FTH. DScalalcTNIBA.

Seq java.util.List
mutable.Seq java.util.List
b java.util.Set
java.util. Map
V27LUZ
Javadl Z¥v 3 é&ScaladlL o2y 3avm
AT DAY T 21— - scala-java8-compat

Scala®Java 8%/ b.
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FEAEDI@ReadmeP D IC—ENTHE T
scala.FunctionN &java.util.function ®?

import Jjava.util.function._

import scala.compat.java8.FunctionConverters._

val foo: Int => Boolean = i => 1 > 7
def testBig(ip: IntPredicate) = ip.test (9)
println (testBig (foo.asJava)) // Prints true

val bar = new UnaryOperator[String]{ def apply(s: String) = s.reverse }
List ("cod", "herring") .map (bar.asScala) // List ("doc", "gnirrih")

def testA[A] (p: Predicate[A]) (a: A) = p.test(a)
println (testA (asdJavaPredicate (foo)) (4)) // Prints false

scala.Option 7 7 A &java.util 7 7 ADD A2 3—%—AF T 3 OptionalDouble-
Optionalint. ¥ & U'OptionalLong-

import scala.compat.java8.OptionConverters._

class Test {
val o = Option(2.7)
val oj = o.asJava // Optional [Double]
val ojd = o.asPrimitive // OptionalDouble
val ojds = ojd.asScala // Option(2.7) again

Scala@l 7> 32 mHJavagi bV —LAD

import java.util.stream.IntStream

import scala.compat.java8.StreamConverters._
import scala.compat.java8.collectionImpl. {Accumulator, LongAccumulator}

val m = collection.immutable.HashMap ("fish" -> 2, "bird" -> 4)
val parStream: IntStream = m.parValueStream

val s: Int = parStream.sum

// 6, potientially computed in parallel

val t: List[String] = m.segKeyStream.toScala[List]
// List ("fish", "bird")
val a: Accumulator([ (String, Int)] = m.accumulate // Accumulator|[ (String, Int)]

val n = a.stepper.fold(0) (_ +

1.length) +
a.parStream.count // 8 + 2 = 10

val b: LongAccumulator = java.util.Arrays.stream(Array (2L, 3L, 4L)).accumulate
// LongAccumulator
val 1: List[Long] = b.to[List] // List (2L, 3L, 4L)

A 24 U TJlava® = https://riptutorial.com/ja/scala/topic/2441/java®
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4: JSON

Examples

JSON with spray-json

spray-jsonl3JSONTICTEE T. B74—X v hETHE. IRTH [Tl 2 0VET.
SBTCI 175 )% TE5XIIcT5

SBTb\j 524 75 U w%jspray—json%j 5213

libraryDependencies += "io.spray" %% "spray-json" % "1.3.2"

DINTGIA—HTHBN—V TV 1 53.1d. TAVIIMNIE>TESDHVIET.

spray-json 74 7 7 (3repo.spray.iocCRX bETHE 7
5475 ) %42 KR—KhTF 5

import spray.json._
import DefaultJsonProtocol._

7_:77J_)|/ |\0)JSON7|:I |\ :I)l/DefaulthonProtocol‘Et\ j—/{—(@g’( 70)7 7.\'_7‘7 |\7b§$ h—((:\
9. WA LFA4TILISONET SIZIE. 74—y MIKEBulderE3d 5Mh. ICENT 2
(l\o

JSON% &5

// generates an intermediate JSON representation (abstract syntax tree)
val res = """{ "foo": "bar" }""".parsedson // JsValue = {"foo":"bar"}

res.convertTo[Map[String, String]] // Map(foo -> bar)

JSONZ <

val values = List ("a", "b", "c")
values.toJson.prettyPrint // ["a", "b", "c"]
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http://www.riptutorial.com/sbt/topic/6760/dependencies
http://www.riptutorial.com/sbt/topic/6760/dependencies
http://repo.spray.io/
http://repo.spray.io/

DSL

DSLIdH R—bhENTHEBA.

T— D TZANDAZX

DIF. T—V R FTVTI MEISONICVITLT HELTHE T,

case class Address(street: String, city: String)
case class Person(name: String, address: Address)

// create the formats and provide them implicitly
implicit val addressFormat = jsonFormat2 (Address)
implicit val personFormat = jsonFormat2 (Person)

// serialize a Person

Person ("Fred", Address ("Awesome Street 9", "SuperCity"))
val fredJsonString = fred.toJson.prettyPrint

ZNICEK Y. DISONIIENZ T

"name": "Fred",

"address": {
"street": "Awesome Street 9",
"city": "SuperCity"

(. JSONEYV Y TFZLLTHATVIOMNITIENTEL S,

val personRead = fredJsonString.parsedson.convertTo[Person]
//Person (Fred, Address (Awesome Street 9, SuperCity))

H AT INT +— K

@&b\‘.fl‘;\ jjngJsonFormatig—o TCtZ(i\ Scala?j’f_)l/ beJSOthiéo &)6(1\‘;
CBEBIAVIV=IPICDTNTA URTIZENTWH S,

implicit object BetterPersonFormat extends JsonFormat [Person] {
// deserialization code

override def read(json: JsValue): Person = {
val fields = Jjson.asJsObject ("Person object expected").fields
Person (
name = fields ("name") .convertTo[String],

address = fields ("home") .convertTo[Address]
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// serialization code

override def write (person: Person): JsValue
"name" -> person.name.toJdson,
"home" —-> person.address.todson

JSON with Circe

Circeld. en/decode json®@ A /NA LICLIcI—T Vo &T—X I X LET. ZIIDLS

LD s.

import
import
import
import

io.
io.
io.
io.

circe._
circe.generic.auto._
circe.parser._

circe.syntax._

case class User (id: Long, name: String)

val use

r

// {"id"!
val json = user.asJson.noSpaces

= User (1, "John Doe")

1, "name" :"John Doe"}

// Right (User (1L, "John Doe"))

val res

Either[Error, User] = decode[User] (json)

JSON with play-json

play-jsonl3 D= Djson7L—LT—2 £ LTLE T

SBT libraryDependencies += ""com.typesafe.play

import play.api.libs.json._

import play.api.libs.functional.syntax._ // if you need DSL

"ooo
5%

JsObject (

"play—-json"

&
]

"2.4.8"

befaultformatld. TRTDEZLET S1-ODTIHIL IBTNTEF. DICLTISONET 5IC
F. 74—~V MI&ZBuildergd M. [CENWTLEE 0,

jsonz &

// generates an intermediate JSON representation

val res

JSOn.parSe("""{ "foo": "bar" }""")

res.as[Map[String, String]]

res.validate[Map[String, String]]

jsonz <

val values = List ("a", "b", "c")

Json.stringify (Json.todson (values))

(abstract syntax tree)
// JsValue = {"foo":"bar"}

// Map (foo —> bar)

//JsSuccess (Map (foo —> bar),)

//

["a",

"b",

"C"]

https://riptutorial.com/ja/home
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DSL

val json = parse("""{ "foo": [{"foo": "bar"}]}""")

(json \ "foo").get //Simple path: [{"foo":"bar"}]

(Json \\ "foo") //Recursive path:List ([{"foo":"bar"}], "bar")
(json \ "foo") (0) .get //Index lookup (for JsArrays): {"foo":"bar"}

(:JSSuccess / JsError(:‘g’é/ \Dg_yv Y 9: \Jg‘td_'JsSuccessL/\ .get ~ array(i)UlJ%(jct > t [J
7.

T—R P TZDAI

case class Address (street: String, city: String)
case class Person(name: String, address: Address)

// create the formats and provide them implicitly
implicit val addressFormat = Json.format [Address]
implicit val personFormat = Json.format [Person]

// serialize a Person
val fred = Person("Fred", Address ("Awesome Street 9", "SuperCity"))
val fredJsonString = Json.stringify(Json.todson (Json.todson (fred)))

val personRead = Json.parse (fredJdsonString) .as[Person] //Person (Fred,Address (Awesome Street

9, SuperCity) )
DT F—Y K

DY FTILWEIE. DJsonFormatZ®d 2 EMTEIT T/-&Z 1. scala®IsonTld 7 «—IL
RoELE5ELDICTHEM. (CDWThESEEA 2T UZLET

case class Address (street: String, city: String)

// create the formats and provide them implicitly
implicit object AddressFormatCustom extends Format [Address] {
def reads(json: JsValue): JsResult[Address] = for {
street <- (json \ "Street").validate[String]
city <-= (Json \ "City").validate[String]
} yield Address (street, city)

def writes(x: Address): JsValue = Json.obj (
"Street" -> x.street,
"City" -> x.city

}

// serialize an address

val address = Address ("Awesome Street 9", "SuperCity")

val addressJdsonString = Json.stringify (Json.todson (Json.toJdson (address)))
//{"Street":"Awesome Street 9","City":"SuperCity"}

val addressRead = Json.parse (addressdsonString) .as[Address]
//Address (Awesome Street 9, SuperCity)

FTILYF+FT 47
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JSONISICHEI-DIT—R I ZZDT4—IL RELE Wisa1iveT—R P 7RI is a1ive JISONT

case class User (username: String, friends: Int, enemies: Int, isAlive:

object User ({

import play.api.libs.functional.syntax._
import play.api.libs.json._

implicit val userReads: Reads[User] = (

(JsPath \ "username") .read[String] and
JsPath \ "friends") .read[Int] and
JsPath \ "enemies") .read[Int] and

JsPath \ "is_alive") .read[Boolean]

(
(
(
(

) User.apply _)

* 72327 4—IL RZEDJson

case class User (username: String, friends: Int, enemies: Int, isAlive:
object User {

import play.api.libs.functional.syntax._

import play.api.libs.json._

implicit val userReads: Reads|[User] = (

(JsPath \ "username") .read[String] and

JsPath \ "friends") .read[Int] and
\

(

(JsPath "enemies") .read[Int] and

(JsPath \ "is_alive") .readNullable[Boolean]
) (User.apply _)

json? YALAY Y THE

Unix? 4 LS T 74— REDIsonF TV s sE LI T,

"field": "example field",
"date": 1459014762000

case class JsonExampleVl (field: String, date: DateTime)
object JsonExampleVl {
implicit val r: Reads[JsonExampleV1l] = (
(__ \ "field").read[String] and
(__ \ "date") .read[DateTime] (Reads.DefaultJodaDateReads)
) (JsonExampleVl.apply _)

A INT—R D TADAA

Option[Boolean])

COOIEDIIFTIVII NIy TTEE. CNELLIENTELT. OjsonF TVIV M E

LTlrEdn,
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"id": 91,
"data": "Some data"

FTEHT—RXITX

case class MyIdentifier (id: Long)

case class JsonExampleV2 (id: MyIdentifier, data: String)
INnT. 7Y3IT4JLongE». HEI=DidenfierlC¥ Yy T 5123 TT

object JsonExampleV2 ({
implicit val r: Reads[JsonExampleV2] = (
(__ \ "id") .read[Long] .map (MyIdentifier) and
(__ \ "data").read[String]
) (JsonExampleV2.apply _)

J— Rhttps://github.com/pedrorijo91/scala-play-json-examples

JSON &json4s

jsondsl3 D= Djson7 L—LT—2 E LTLET.

SBT?D
libraryDependencies += "org.jsonds" %% "Jjsonds-native" & "3.4.0"
//or
libraryDependencies += "org.jsonds" %% "Jjsonds-jackson" % "3.4.0"

import org.json4ds.JsonDSL._
import org.jsonds._
import org.json4ds.native.JsonMethods._

implicit val formats = DefaultFormats

Defaultformatsld3. TNTDEIKAET H/HOOONEINTHE T .

jsonz= &
// generates an intermediate JSON representation (abstract syntax tree)
val res = parse("""{ "foo": "bar" }""") // JdValue = {"foo":"bar"}
res.extract [Map[String, String]] // Map (foo -> bar)
jsonZ <
val values = List ("a", "b", "c")
compact (render (values)) /7 [Pa%, Wi, Tgi]
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DSL

json \ "foo" //Simple path: JArray (List (JObject (List ((foo,JString (bar))))))
json \\ "foo" //Recursive path: ~List ([{"foo":"bar"}], "bar")

(json \ "foo") (0) //Index lookup (for JsArrays): JObject (List ((foo,JString (bar))))
("foo" -> "bar") ~ ("field" -> "value") // {"foo":"bar","field":"value"}

T—2D TADARZX

import org.json4ds.native.Serialization.{read, write}

case class Address (street: String, city: String)
val addressString = write (Address ("Awesome stree", "Super city"))
// {"street":"Awesome stree","city":"Super city"}

read[Address] (addressString) // Address (Awesome stree, Super city)
//or
parse (addressString) .extract [Address]

JARDARN EF A

FrIEDVRMEBLUTHICIE. De Vb ETERHDT T,

trait Location

case class Street (name: String) extends Location

case class City(name: String, zipcode: String) extends Location
case class Address(street: Street, city: City) extends Location
case class Locations (locations : List[Location])

implicit val formats = Serialization.formats (ShortTypeHints (List (classOf[Street],
classOf [City], classOf[Address])))

val locationsString = write (Locations (Street ("Lavelle Street"):: City ("Super city","74658")))

read[Locations] (locationsString)
DT +—xy b

class AddressSerializer extends CustomSerializer [Address] (format => (
{
case JObject (JField("Street", JString(s)) :: JField("City", JString(c)) :: Nil) =>
new Address (s, c)
b
{
case x: Address => ("Street" -> x.street) ~ ("City" -> x.city)
}
))

implicit val formats = DefaultFormats + new AddressSerializer
val str = write[Address] (Address ("Awesome Stree", "Super City"))
// {"Street":"Awesome Stree","City":"Super City"}
read[Address] (str)

// Address (Awesome Stree, Super City)

A 224 U TISONZ L https:/Iriptutorial.com/ja/scala/topic/2348/json
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5: Quasiguotes

Examples

quasiquotes CZ 9 %
77 D(:Tree%a—é(:'g\ 7 7.!-_7___‘\/3 \Jtd-' l/i 3'0

object macro {

def addCreationDate(): java.util.Date = macro impl.addCreationDate
}

object impl {
def addCreationDate(c: Context) (): c.Expr[java.util.Date] = {

import c.universe._

val date = g"new java.util.Date ()" // this is the quasiquote
c.Expr[java.util.Date] (date)
}

ZNRCHEIENTEI TN, LOUXOSDLEHIZENET.

# 224 2~ TQuasiquotes & L https://riptutorial.com/ja/scala/topic/4032/quasiquotes
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6:_Scala.js

3

Scala. js‘st N JavaScript(: JINA L é MTCScala/_ﬁ_ |\ T.

D3I—R. JavaScriptZ74 72V D EDONRH DL Y.

Examples

Scala.js?console.log

println("Hello Scala.js") // In ES6: console.log("Hello Scala.js");

2

val lastNames = people.map(p => p.lastName)
// Or shorter:

val lastNames = people.map(_.lastName)

ST T T A

class Person(val firstName: String, val lastName:

def fullName (): String =
s"$firstName $lastName"

aL 723y

val personMap = Map (
10 -> new Person ("Roger", "Moore"),
20 -> new Person ("James", "Bond")
)
val names = for {
(key, person) <- personMap
if key > 15
} yield s"$Skey = ${person.firstName}"

DOMP

import org.scalajs.dom
import dom.document

def appendP (target: dom.Node, text: String) = {
val pNode = document.createElement ("p")
val textNode = document.createTextNode (text)
pNode. appendChild (textNode)

String)

FouTEINE T,

{

lF. J2NA L
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http://www.scala-js.org/

target.appendChild (pNode)
}

SBTCY %

libraryDependencies += "org.scala-js" %%% "scalajs—-dom" % "0.9.1" // (Triple %%%)
2 =27

sbt run

22341z L TT5
PJavaScript 7 7 A LI NALT B

sbt fastOptJs

A 224 U TScala.jsZ T https://riptutorial.com/ja/scala/topic/9426/scala-js
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TS(:aIaCheckl: L5 T AN
=X

ScalaCheckld. ScalaCThNiz==24 72U THY. Scala®lava/ O T LD TOINT 4 R— D
TZXMIENET. ScalaCheckld ® & H EHaskell 74 72 1) dQuickCheck|C &N T W& Lichs
. DTHTIMLE L.

ScalaChecklC 3. ScalaZ V% 4 D34 <. ScalabE/l RY—ILTHBshtTH I LI T. &
f=. ScalaTest&specs2®T X b 7L —LD—0ICICENTHET.

Examples
25— ) T4 T 5—Avt—IZ T Scalacheck
Scatatest® 3 %scalacheck®@(C4DDT X M SH D E F .

« "show pass example" - €T 5

« "NAZTLIZ—FAvbe—IDNENEWiEETE"-DEAve—VICLE L. T
mENTHIE T

¢ CI =AY E—IUMNENICZET S"- vargunentr |: LT T7—A Y E—IUDNENSH DI
Props.all* Vv & n b

e "ARVRDIS—AYEe—VETS"- IV RDIT—A Y —Y veommanar |: ss® DIC
Props.all* Vv Ehi&dns

import org.scalatest.prop.Checkers
import org.scalatest.{Matchers, WordSpecLike}

import org.scalacheck.Gen._
import org.scalacheck.Prop._
import org.scalacheck.Prop

object Splitter {
def splitLineByColon (message: String): (String, String) = {
val (command, argument) = message.indexOf (":") match {
case -1 =>
(message, "")
case x: Int =>
(message.substring (0, x), message.substring(x + 1))
}
(command.trim, argument.trim)

}

def splitLineByColonWithBugOnCommand (message: String): (String, String) = ({
val (command, argument) = splitLineByColon (message)
(command.trim + 2, argument.trim)

}

def splitLineByColonWithBugOnArgument (message: String): (String, String) = {
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val (command, argument) = splitLineByColon (message)
(command.trim, argument.trim + 2)

class ScalaCheckSpec extends WordSpecLike with Matchers with Checkers {

private val COMMAND_LENGTH = 4

"ScalaCheckSpec " should {

"show pass example" in {

check {
Prop.forAll (1istOfN (COMMAND_LENGTH, alphaChar), alphaStr) {
(chars, expArgument) =>
val expCommand = new String(chars.toArray)
val line = s"$expCommand:$expArgument"
val (c, p) = Splitter.splitLineByColon (line)
Prop.all ("command" |: c =? expCommand, "argument" |: expArgument =7 p)
}
}
}
"show simple example without custom error message " in {
check {
Prop.forAll (1istOfN (COMMAND_LENGTH, alphaChar), alphaStr) {
(chars, expArgument) =>
val expCommand = new String(chars.toArray)
val line = s"$expCommand:S$SexpArgument"
val (c, p) = Splitter.splitLineByColonWithBugOnArgument (line)
c === expCommand && expArgument ===

"show example with error messages on argument" in {

check {
Prop.forAll (1istOfN (COMMAND_LENGTH, alphaChar), alphaStr) {
(chars, expArgument) =>
val expCommand = new String(chars.toArray)
val line = s"$expCommand:$expArgument"
val (c, p) = Splitter.splitLineByColonWithBugOnArgument (line)
Prop.all ("command" |: c =? expCommand, "argument" |: expArgument =7 p)

"show example with error messages on command" in {
check {
Prop.forAll (1istOfN (COMMAND_LENGTH, alphaChar), alphaStr) {
(chars, expArgument) =>

val expCommand = new String(chars.toArray)
val line = s"$expCommand:S$SexpArgument"
val (c, p) = Splitter.splitLineByColonWithBugOnCommand (line)
Prop.all ("command" |: c =? expCommand, "argument" |: expArgument =7? p)
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P2 AN

[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]
[info]

- should show example // passed

(ScalaCheckSpec.scala:73)
Falsified after 0 successful property
Location: (ScalaCheckSpec.scala:73)
Occurred when passed generated values
arg0 = List (), // 3 shrinks
argl = ""

)

— should show example with error messages

(ScalaCheckSpec.scala:86)
Falsified after 0 successful property
Location: (ScalaCheckSpec.scala:86)
Occurred when passed generated values
arg0 = List (), // 3 shrinks
argl = ""
)
Labels of failing property:
Expected "" but got "2"
argument

— should show example with error messages

(ScalaCheckSpec.scala:99)
Falsified after 0 successful property
Location: (ScalaCheckSpec.scala:99)
Occurred when passed generated values
arg0 = List (), // 3 shrinks
argl = ""
)
Labels of failing property:
Expected "2" but got ""
command

— should show simple example without custom error message *** FAILED

evaluations.

on argument *** FAILED ***

evaluations.

on command *** FAILED ***

evaluations.

* K Kk

A 224 U TScalaChecklC X 57 X b Z 4 https://riptutorial.com/ja/scala/topic/9430/scalacheck
CXHTX b
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8:_ScaIaTestL: £ 5T AR

Examples

Hello World SpecT™ A I

HelloWorldSpec.scalat A 50)7 7’( )b?\ src/test/scala7_:’( 1/9 |\ U (:7__1 |\9 31% L/i g—o
NETTFTAILDICNE T

import org.scalatest.{FlatSpec, Matchers}
class HelloWorldSpec extends FlatSpec with Matchers {

"Hello World" should "not be an empty String" in {
val helloWorld = "Hello World"
helloWorld should not be ("")

o ZDTIZ. ScalaTest74 77 DTH B 1-cspecEnaroner- 2 LTHE T

e Flatspecld. T X b ZEBehavior-Driven DevelopmentBDDRX T AL TT S E&ICLE T
CDXFIANLTIEF. POA—ROENEET SO yTUINENET. COTX NI
O—RPEDIC>2TWSIERELET. o0 Tld. FxaitubhmlLTdzan,

TANF—HMY—b
Y NT YT
DTAITIF. ChooEELTLTHWWET.

val helloWorld = "Hello World"

val helloWorldCount = 1

val helloWorldList = List ("Hello World", "Bonjour Le Monde")

def sayHello = throw new IllegalStateException("Hello World Exception")

Fzv7

SN ' T 501

helloWorld shouldBe a [String]
Sl Tlsring® T BLBOICENEIEIC LTS,
Fxv7

=T MTBHICIZ
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https://en.wikipedia.org/wiki/Behavior-driven_development
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http://doc.scalatest.org/1.8/org/scalatest/FlatSpec.html
http://doc.scalatest.org/1.8/org/scalatest/FlatSpec.html
http://doc.scalatest.org/1.8/org/scalatest/FlatSpec.html
http://doc.scalatest.org/1.8/org/scalatest/FlatSpec.html
http://doc.scalatest.org/1.8/org/scalatest/FlatSpec.html
http://doc.scalatest.org/1.8/org/scalatest/FlatSpec.html
http://doc.scalatest.org/1.8/org/scalatest/FlatSpec.html

helloWorld shouldEqual "Hello World"

helloWorld should === ("Hello World")

helloWorldCount shouldEqual 1

helloWorldCount shouldBe 1

helloWorldList shouldEqual List ("Hello World", "Bonjour Le Monde")
helloWorldList === List ("Hello World", "Bonjour Le Monde")

L <&
=T 2 RMTBHICIS

helloWorld should not equal "Hello"

helloWorld !== "Hello"

helloWorldCount should not be 5

helloWorldList should not equal List ("Hello World")
helloWorldList !== List ("Hello World")
helloWorldList should not be empty

IFT vy

SESENOVE Y S/ E - I Nk

helloWorld should have length 11
helloWorldList should have size 2

Fzv7

DA TEAYvE—IrT 5ICIS

val exception = the [java.lang.IllegalStateException] thrownBy {
sayHello

}
exception.getClass shouldEqual classOf[java.lang.IllegalStateException]
exception.getMessage should include ("Hello World")

SBTICScalaTest7 1 77 )V =% 5
SBT2 LT o4 72D ET 5. puita. sl ZNE Lpuild.spe o

"3.0.0"
"3.0.0" & "test"

libraryDependencies += "org.scalactic" "scalactic"

oo o
i) ©
oo o
i) ©

libraryDependencies += "org.scalatest" "scalatest"

. ScalaTest 4 baE LTLEE 0,

A 224 U TScalaTestlC X 57 X b Z{ https://riptutorial.com/ja/scala/topic/5506/scalatest | &
5T XK
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9: Scala?’

Examples
A A

Scalall[3DEIL b A UDsH DL F HDIL—IL = Dmethods / language-

‘7 /r 70 _

+-* /3 a+b

== l=> < >= <= a>b

&& & 1] | ! a && b
t“"/l\'j’fz° § | N~ << >> >>> 2 &b~ ~a~ ao>>hb

— 4= —= %= /= 3=<<=>>=g=~=== a += b

ScalaldJava& LELE T

0)}\/‘7 F‘iB&U(:/\*’( W |< L/ig—o Lf:be_C\ value :: list .value :: list

list.:: (value) Lj—:UL‘J\ %L_Cvalue HH listt Lft‘%ig—o 1 :: 2 2 3 =& Nil';l HH

(3 == Nil))t L:_Cg—
DI —/N\—A— R
ScalaTl3d. L& FT 5 ENTELT

class Team {
def + (member: Person) = ...

}
DETSE. ODLOICTELT,
ITTeam + Jack
Tl

ITTeam.+ (Jack)

29 BICIF. EDICunary (T ENTEE T, 12&ZSunary

class MyBigInt {
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def unary_! = ...

}

var a: MyBigInt = new MyBigInt

var b = la
FXL—5D
Postfix O[] hioN
- hoA
X /s N
+ - hisA
Y7 b >> >>> << TSRO
DL—y 3+ 5 omc = 72, ToRaN
o Mo
Ev hBLY s hoN
£y b Dxor g HhioAN
Ew hE oI N SEAN
BIU && hisN
EQelFs N . ToXaN
Nt m = k= /= g= s> <<= g= === MDA
A4 , hS5A

ScalaCVHRT 2003 86E OOICDOTOEILTINSIAUoNET. Eg:ld..DT
.3_

DIFXTO

* /g
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|
FRTD

FRTD

MB=Th?. . .o, _Fl3_hWIFnhThH., COL—ILDIF ,-.
. ThNIE. OFRL—TDEHDL D,

A 224 U TScala® = T https://riptutorial.com/ja/scala/topic/6604/scalad

~DI3EVTELTT
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10: Scala?’

Examples

Linux Cdpkg C

UbuntuZ T DebianX—X DT 4 Z MJEa2a—y3VUTIE. HEIF gepd YA PM—ILT7PAILED
ZETY. ScalaDWeb 4 M7z Lcdl/izdn, £, R M—=LTHNN—UIT3VEL. R
9 A—JL b—cscala—xxxdebi g—o

IRV RZ4 Uhbscaladeb®E A VX b—ILFT B ENTERT
sudo dpkg -i scala-x.x.x.deb

H—IFILARURTAVTMILLA VR PM—LEINTNWSEHIEETHIZE. DEOICLET

which scala
INsIE. PATHICLIEBDETHIFNISLE VI BA. ZAT—DNLTWHWSEZ EET SICIG

scala

ZhIZ& Vscala®REPLISL. N"—Y 3 V& LEX T I UBE—RLIEN—V30¢ET 53T TT

Ubuntu®? 77 >m—REICkB A2 A —IL

ol Lightbend ™D S EfDHON—V IV ES D ya—R L TREN
curl -0 http://downloads.lightbend.com/scala/2.xx.x/scala-2.xx.x.tgz

tar 7T AIE Jusr/10cal/share & 1213 opt /pin LE F6

unzip scala-2.xx.x.tgz
mv scala-2.xx.x /usr/local/share/scala

~/.profile$ TC ‘J~/.bash_profile$ 7: (;~/.bashrc(: :h‘:_)@j T A )lfa)‘] _3(:_ :0)7__5(1 |\ %&)_C
pate® LTL2E 0

$SCALA_HOME=/usr/local/share/scala
export PATH=$SCALA_HOME/bin:S$SPATH

H—IXFLIARURTAVTHIILLALA VR b—=LENTLSHIEET B> DESICLET
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which scala
ENBE. paralCLIEDHDETHITNEE DI EA. scaraBLTWBHIEZT HICII

scala

ZNIZEL Vscala®PREPLSL. N—V 3 V& LITHY I VA—RLIc/N—Y30ET 53T TT

Mac OSX CMacports

MacPortshi4 VX h—ILENfcMac OSXI v a—5Tld. 9—3IF+IL o4 U RTDHEOTOL D
CLEd.

port list | grep scala
BINTDScala/N\Y T—IMENET. 4 VA M= T BHICIFIDTIIScala®2.11/x—Y 3 Y

sudo port install scalaz.1ll

DIN—VAVEAL IR P—=ILTBIF. ;. 1 1 DENBEIEDHDIT.

FRTOMIZA VX P—ILEIN. spar/NTA—IDNEINET. IXTOET SICIF
which scala

ZhNIZE Y. Scalaf VX b—ILADNZBENE T .

scala

ZNIZE D, Scala®REPLINE. 4 VX h—LENTHBEAN—V3aUNEnI 7.

A 224 U TScala® = T https://riptutorial.com/ja/scala/topic/2921/scalad®
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11: While/b—
» whileboolean_expression{block expression}

» do {block_expression} whileboolean_expressionwhile

INT A—5H—

boolean_expression truei il false & Z"S hé °

block_expression boolean_expressionbs‘true LIncilEans &t zl3mty k.

do-whilel—T Edouniteb—T DE WV Funi1l—T T EDHENESHET SHIC
block_expression% 3— %D 7!7\ 8 5 7!7\—63—0

7‘;@7‘; 6whilet do—while)b_j(: 3— 6(: 6false-§— éj‘:&b(: ~ 6 ‘J L(Ef L(iilx—7®—C‘3 h\ )l/_
TTTHeLLTHET.

Examples

o

While’'L—7/

var line = 0
var maximum_lines = 5

while (line < maximum_lines) {
line = line + 1
println("Line number: " + line)

}

o

Do-While'l—"J

var line = 0
var maximum_lines = 5
do {
line = line + 1
println ("Line number: " + line)

} while (line < maximum_lines)

dolwhiteb—JI3. TOTSIUTTIITNICLOINTITAD. OTONSE DIC. preax/
continued)-'j-/_ﬁ_h@%?éf:&)(:?%i?o
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if (initial_condition) do if (filter) {

} while (continuation_condition)

A 224 2 TWhile/L— 7 & https://riptutorial.com/ja/scala/topic/650/while/L— 7
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12: XML

Examples

Beautify X 7= 1dPretty-Print XML

pretiyirinterd—T A4 )T 413 XMLRX 2 AU ME [0z ] LEd. @O—KR2ZXw K
3. 7=~y bENTOZROLmMZEENOICLET.

import scala.xml.{PrettyPrinter, XML}

val xml = XML.loadString("<a>Alana<b><c>Beth</c><d>Catie</d></b></a>")
val formatted = new PrettyPrinter (150, 4).format (xml)

print (formatted)

NICED. R~V A VT UM DOELTIVTOYDNENT T,

<a>
Alana
<b>
<c>Beth</c>
<d>Catie</d>
</b>
</a>

XML.loadFile ("nameoffile.xml") %?%t ~ ?‘Jtﬁ < W) 7 ’( )Lb\l;)xml’é" H— F?%i ‘5—0

274 U TXMLEC https:/riptutorial.com/ja/scala/topic/1453/xml
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13- 1> 7Y vk
o Dval xT = 2??

DY IIATIE. DICHRILAY Y RETHIEMTE. I—REFTSHZELETI—RET ST
thE RIS EmTET T,

DELTOI Z2EEEHI LG, LIFLIF[Z24TSVEER S| NY—VllFnE T
T T AD

1. DYV ZRIE. OUVIRFTVII M FLBIIOHETEIENHVIET.

2.MVSZIF. THRWITVUR NSO NG FA—HE1DF DI EMNTELT.

3.0V 22ELEDLRI—TEOATVII M. VIR /23U IR A v—hLikb
CEMHDET,

Examples

D

BICED., 5594 TOF TV MNEDHA TICILT B EMNTESTT. ZhICLH., O—K
AT NEODF TV O RNELTOIEMNTEST T,

case class Foo(i: Int)

// without the implicit
Foo (40) + 2 // compilation-error (type mismatch)

// defines how to turn a Foo into an Int
implicit def fooToInt (foo: Foo): Int = foo.i

// now the Foo is converted to Int automatically when needed
Foo (40) + 2 // 42

ITTID. 02Frooun T _ERITEITA. CNESIZIFI. 20DET HNH VI T,
implicit def intToFoo(i: Int): Foo = Foo (i)

ZNIF. floatE T EICTEBANZZILTH B EICLTLEE N,

DIUN—VFUIE. MT2THWEONET S0, ZHICTENHDET. OFT
5 EICEBOEND Ay RULICKSEETHENRIANTSOVT AT
9,

TICIENTDFA—URIZERIIHVIEA.

Scala‘i (. Javab\ 6803.'&/\0)3’/\_( @ td_'t\ scala.Predef g E C—yi 72 )] %scala .Predef lJ E -g—o
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oI, TIFLEITIR77A4LOTINALICENT T,
DINT A—4
DINTA—FE. DINTGA—F & I—TTL. TODETSHITNTDICTENHSHIZTT.

DULIF. DEA2CEVET.

// import the duration methods
import scala.concurrent.duration.

// a normal method:
def doLongRunningTask (timeout: FiniteDuration): Long = timeout.toMillis

val timeout = 1.second
// timeout: scala.concurrent.duration.FiniteDuration = 1 second

// to call it
doLongRunningTask (timeout) // 1000

CITIR. IRTDIALTIIDNEH BN DDAV Y RHD. ULYA4ALT7TIMELTIN
DAYy REITRTUTELETT. OELTHALTORNETEXT.

// import the duration methods
import scala.concurrent.duration._

// dummy methods that use the implicit parameter

def doLongRunningTaskA () (implicit timeout: FiniteDuration): Long = timeout.toMillis
def doLongRunningTaskB () (implicit timeout: FiniteDuration): Long = timeout.toMillis

// we define the value timeout as implicit
implicit val timeout: FiniteDuration = 1.second

// we can now call the functions without passing the timeout parameter

doLongRunningTaskA () // 1000
doLongRunningTaskB () // 1000

CNDT B3, scalacTd V/INA IMWCT—IZ INITI—TDEL. TOBOINT,A—5DLT S
_ETT. Enohofzld. FENEONTA—4S—ELTLET.

Z2A—TTULHATD2o00&EdT 5E. ZnlFLIEA.

13_7( \‘/ ‘E_\\)%jj Zg ?,{ zg’é(: ‘g\ (:lmpllCltNotFoundT / 7___\\/ 3 ‘J% L/i g_o

@annotation.implicitNotFound (msg = "Select the proper implicit value for type M[${A}]!")
case class M[A] (v: A) {}

def usage[O] (implicit x: M[O]): O = x.Vv

//Does not work because no implicit value is present for type "'M[Int]"

//usage [Int] //Select the proper implicit value for type M[Int]!
implicit val first: M[Int] = M(1l)

usage [Int] //Works when “second’ is not in scope

implicit val second: M[Int] = M(2)
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//Does not work because more than one implicit values are present for the type "M[Int]®
//usage [Int] //Select the proper implicit value for type M[Int]!

A LTI MINI—T—RTE. fo&ZIFAkka® . ActorSystemlF[CIFEAEDIRLTH S
fed. BICENET. PA—XT—RIF. DESEIVFXICLTOWSBFPZA4 T2 THIC. 4
To52YV—DIC Dscalaz « ¥ .

Int. Long - StringE EDTRNTIA—FE2dHILF. [ChedBEEINET. £&
. O—REHIILLTHEMBTT,

DT T A

DT SZIF. ICENEZIIRIZLWAY Y RETEHIEEICLET.

string? 7 XTI withoutvowers A VW RIZHDEBA. CHIIDLSICTELX T

object StringUtil ({
implicit class StringEnhancer (str: String) {
def withoutVowels: String = str.replaceAll ("[aeiou]l", "")
}
}

0)7 31(:‘3\ L’j—‘:('\ String %_DG):] S |\ 39 9/\3}_9 str bf% ‘9\ withoutVowels (:- ""j—
LAYy RhENnTOET. L&AV Y RIZ. ZTUNVZRRIALATIUNIZRI A THR
A—TDTTESHEDICEVE L1

import StringUtil.StringEnhancer // Brings StringEnhancer into implicit scope

println ("Hello world".withoutVowels) // H1l wrld
Tl>. DU IRIE. DESIC. ENhODI ZZANODELE T .

implicit def toStringEnhancer (str: String): StringEnhancer = new StringEnhancer (str)

DY SN, SUFALTTIVIINDEITF. SUFA LF—IN—~y REFT BH/HIC. Value
o5 2ELTEINSIENECHDT T,

implicit class StringEnhancer (val str: String) extends AnyVal {
/* conversions code here */

}

GDC—'S Z’U:_C“(Et\ StringEnhancerlJ('\’{ ‘ng P Q=N without\/owels}\/ $Z FbiUéh%f:U(C?
BIHVEEA.

N2DINT AT = L TT 5

DDINTA—FEDDODNTIA— )X ELET.
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case class Example (pl:String, p2:String) (implicit ctxl:SomeCtxl, ctx2:SomeCtx2)

T DA IR IZDIDOMTE W somecixt « DDA IR IUZMIRTRI—TIIH5E
SomeCtxlg—ét N a 52@’{ ?/Zg yz%g—é(:‘dSomectx1’{ ?/Zg ?/Z%g—%)bfé) ‘QE g—o

U impricitly X—T—RELTRI—TDODA YR IR EICLENDSZENTEE T

Example ("something", "somethingElse") (new SomeCtxl (), implicitly[SomeCtx2])

REPLD A7) vk

REPLE VY 3 UICAI—T Dinpricits ®ITNTT SICIE. DEIICLET.
scala> :implicits

Predef.scalad NICZHHSHIZIZ

scala> :implicits -v

BHD. FNICEINEITRNTOEZIL—ILOELIZWIEIED

scala> reflect.runtime.universe.reify (expr) // No quotes. reify is a macro operating directly
on code.

scala> import reflect.runtime.universe._

scala> reify (Array ("Alice", "Bob", "Eve").mkString(", "))

resX: Expr[String] = Expr[String] (Predef.refArrayOps (Array.apply ("Alice", "Bob",
"Eve") (Predef.implicitly)) .mkString (", "))

F240TA T )y bEL hitps:/iriptutorial.com/ja/scala/topic/1732/4 7 vy b
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12: 77— TrIL. T

vall2ICTH B0, I—RICENTWHWSBIFhD>TH [V TJL—2 ] TcahdEd. Zhiz. &2
IZ2BFUTEINS, AREFLLEWEEZZIITNHNE T,

i(i\ a\yjoéhj’:Int%j—éPlusOnet(’\5%‘Qj’:('\t L/E L/ck :)o Intlg?%éj—:m\ (:1%2'_
s, EnRENE DT, IC1@va1 T 2200 SOESICTHE. LEORLIET.

trait PlusOne {
val i:Int

val incr = 1 + 1

}

class IntWrapper(val i: Int) extends PlusOne

&/\/7&(:&@& :)tfi&)tffcbglntWrapperUL/\ t.incr(:‘l%bg g—o éhf:j_jylg |\(:.:_0)
TFILIZOTHDineZ ZADIC. (LEN. ZOT:OTIFILEE>TWE T, OTIE. yi1
B EOBEINTLERHNE T,

Bld. 724—ILRICTBDICLTCva1 BT HEEREIFTHIETT. DODIC. (BT TEINE L
lazy Val)p\ Uéhéj’cv(:éhédef% L/i j—o - t(: LT(j:fé ('\lazy val?j—é: t%tf( é
Nicoa®d 5. CZT7—LET.

Scala-JsTHNT W BDS. UBENENA T4 UMW ICHh DT T .

Examples

yr—IL, JrIl. T

var

varld T Javat EDODICTWE T, SN F TV Mo i&dnzELTHBHD. 2FIZ
EA VIO MNEICICDTHIENTEL T,

scala> var x =1
x: Int =1

scala> x = 2
x: Int = 2

scala> x = "foo bar"
<console>:12: error: type mismatch;
found : String ("foo bar")
required: Int

x = "foo bar"

N
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DTIF. varDIF. OOV THZONIZEZIZOAUINA SIZEo>TENLZ I LT REE N,

™7 7L

valldTT. Lo T. 3 TICDTONTHS,0LWFATVIINEN TSI EIITEIRA

scala> val y =1
y: Int =1

scala> y = 2

<console>:12: error: reassignment to val
y =2

N

LDL. va1TFTVIVRITIEBDICA . EOF TV MIENBEDELNEIEA

scala> val arr = new Array[Int] (2)
arr: Array[Int] = Array (0, O0)

scala> arr(0) =1

scala> arr
resl: Array[Int] = Array(l, O0)

def

def(j}\/\y F%Lij—o 7L\/“/ F%DT?%:&:(JT%EH/\N

scala> def z =1

z: Int
scala> z = 2
<console>:12: error: value z_= is not a member of object $iw

z = 2

A

DTIF. va1 y&aer R LELET. LU, qesl@USNLEESCENE TN . var T oldvar
@OTICENET. CTHHBE. BB ENHVIET.

scala> val a = {println("Hi"); 1}
Hi

a: Int =1

scala> def b = {println("Hi"); 1}
b: Int

scala> a + 1
res2: Int = 2

https://riptutorial.com/ja/lhome
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scala> b + 1
Hi
res3: Int = 2

‘J?%éjt&)\ val/var/defa—ék__ tb\“?%i 3'0 %h(it CT‘ Li?’

scala> val x = (x: Int) => s"value=$x"
x: Int => String = <functionl>

scala> var y = (x: Int) => s"value=$x"
y: Int => String = <functionl>

scala> def z = (x: Int) => s"value=$x"
z: Int => String

scala> x (1)
resO0: String = value=1

scala> vy (2)
resl: String = value=2

scala> z(3)
res2: String = value=3

L 42—TJ7L

lazy val CHByal « TNMICT 7L IENBHITENET. TOD. TNIED L SICLE T,

:h%g—él:‘i\ val(:lazyé%_'j_lq%bij—o 7:tz‘i\ REPL% L/_C

scala> lazy val foo = {
| println("Initializing")
| "my foo value"
|}

foo: String = <lazy>

scala> val bar = {
| println ("Initializing bar")
| "my bar value"
|}

Initializing bar

bar: String = my bar value

scala> foo
Initializing
res3: String = my foo value

scala> bar
res4: String = my bar value

scala> foo
res5: String = my foo value

DT, ZELET. 102y vaBENDE LREINTOE WU LD ollENE T Dy iSE N
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ét\ printanL/bféh\ bgbar@f%hbaro (& u&btfooj—%t\ printlnéhé@jﬁ’z‘_ig—jﬁ’
C2lRENEERENE R A IT0 parDSENSE . princin executeNENTNDHEESIIDHS
nEy.

T EIRELE

LIZa AN, garldENTT.

lazy val tiresomeValue = { (1 to 1000000).filter(x => x % 113 == 0) .sum}
if (scala.util.Random.nextInt > 1000) {
println (tiresomeValue)

tiresomevaluel IICHIMM D [ [CENEDITTIR>HVEIBA. TENE 10y vallCTHEL DY
EnEd.

2. D

A IR IRICICT BB S200F TIVIT I MNEDETAHATI LL D,

object comicBook {
def main(args:Array[String]): Unit = {
gotham.hero.talk ()
gotham.villain.talk ()

}

class Superhero(val name: String) {
lazy val toLockUp = gotham.villain
def talk(): Unit = {
println(s"I won't let you win ${toLockUp.name}!")

}

class Supervillain(val name: String) {
lazy val toKill = gotham.hero
def talk(): Unit = {
println(s"Let me loosen up Gotham a little bit ${toKill.name}!")

}

object gotham {
val hero: Superhero = new Superhero ("Batman")

val villain: Supervillain = new Supervillain ("Joker")

X—DO—Rigdhd. ENTNOFTVIIORNEFTIVII MDA UNR—ICTFH LG
?%i -@-A/o %G)ct 5&7D0-3A%§—6t\ java.lang.NullPointerExceptionbfLJ

java.lang.NullPointerException o 1azy%§'%>f_t'(\ (C%@T%Ctiﬁ?’%i?o éh‘(h
BheDlledHEHVEERA.
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F—/N—0O— R Def
W B3, gesFA—N—AO—RFTEHEIEMTE=I T

def printValue(x: Int) {
println(s"My value is an integer equal to $x")

}
def printValue(x: String) {

println(s"My value 1is a string equal to '$x'")

}

printvValue(l) // prints "My value 1s an integer equal to 1"
printvValue ("1") // prints "My value is a string equal to '1'"

N, vS2.  FTIVIINTHAESELEMESE. LESICLET.
XNT F—%4

BT EEZIZ. NDA—HEIITNTHIENTET T, 5952 L1F. >N LLEINSED
TOWCERT S, IEZIT printus 0 EDEKDICLE T

// print out the three arguments in order.
def printUs(one: String, two: String, three: String) =
println(s"$one, S$two, Sthree")

Tld. SO TOLOOTUT CEmTET T

printUs ("one", "two", "three")

printUs (one="one", two="two", three="three")
printUs ("one", two="two", three="three")
printUs (three="three", one="one", two="two")

ZNIF. FDone, two, three T NTDIZENTHE T,

FANTOICHhTWHEL, DIITLET. SN-DAICIE. ODOWTHhEWEIHFDIEEA.

printUs ("one", two="two", three="three") // prints 'one, two, three'
printUs (two="two", three="three", "one") // fails to compile: 'positional after named
argument '

FZ4 T Tr—I. J7. T7 %L https:/Iriptutorial.com/ja/scala/topic/3155/J 7 —IL-7J
7IL-T D
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15: T 77—

Examples

‘a—

map ~ getOrElse BCt UflatMap—C‘getOrElse—CflatMap

import scala.util.Try

val 1 = Try("123".tolInt) // Success (123)
i.map(_ + 1).getOrElse(321) // 124

val j = Try("abc".tolnt) // Failure (java.lang.NumberFormatException)
j.map(_ + 1) .getOrElse(321) // 321

Try ("123".toInt) flatMap { 1 =>
Try ("234".tolInt)

.map(_ + 1)
} // Success (357)

NG —2URYF T Trry&>

Try (parsePerson ("John Doe")) match {
case Success (person) => println (person.surname)
case Failure(ex) => // Handle error

waiann
5

I o5—/DI=ODZ BT

def getPersonFromWebService (url: String): Either[String, Person] = {
val response = webServiceClient.get (url)
response.webService.status match {
case 200 => {
val person = parsePerson (response)

if(!isValid(person)) Left ("Validation failed")
else Right (person)

case _ => Left (s"Request failed with error code S$response.status")

WTNHDOTOINT—UR Y F T

getPersonFromWebService ("http://some-webservice.com/person") match {
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case Left (errorMessage) => println (errorMessage)
case Right (person) => println (person.surname)

WIFNHDZEOption!C T B

val maybePerson: Option[Person] = getPersonFromWebService ("http://some-
webservice.com/person") .right.toOption
rT7ar

mnEL L. DJavad—REDDHE WD . ENE . TOLDIC. OO some Tl T 00

None DNWTNDTHBHIC. o0 o BT ENHVET.

try-catch7 AV 23T 5—ICLTOE I BICHEL O oprionl@0 T Y UTLTT,

Option[T] (& Some (value) TOD 2& ti 7: ‘JNone

def findPerson (name: String): Option[Person]

b\“':)bﬁl:_)tf(,\(;\ None%g—:tb\“?%ig—o Thola. Personjj@éjlg h%tSomemjje‘\)I

O RBENET. LTDIR. prion¥ A TOFTVII bETSHTT.
INY— Ry F T

findPerson (personName) match {
case Some (person) => println (person.surname)
case None => println(s"No person found with name $personName")

map &£ getOrElse = 7

val name = findPerson (personName) .map (_.firstName) .getOrElse ("Unknown")
println (name) // Prints either the name of the found person or "Unknown"

7=l R%E D

val name = findPerson (personName) .fold ("Unknown") (_.firstName)
// equivalent to the map getOrElse example above.

Java™\d

DI=DOIoprionT 4 TEXILITJava? 4 TICT 5035 %
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val s: Option[String] = Option("hello")
s.orNull // "hello": String
s.getOrElse (null) // "hello": String
val n: Option[Int] = Option (42)

n.orNull // compilation failure (Cannot prove that Null <:< Int.)
n.getOrElse (null) // 42

DI T—

Futu:r:ebsl;:)exceptionbfZ EI_“Ck né t N %n%‘g— érecover% 5 : t bf?%i j_o
ZI3.

def runFuture: Future = Future { throw new FairlyStupidException }

val itWillBeAwesome: Future = runFuture

Futurebe)Exception%(j:éo L/ H L/ N FairlyStupidExceptiondDExceptionbY(' ) ?g_ é < t %‘d— é
CEMTELDT. COT—XEZICILHUMETTEES.

val itWillBeAwesomeOrIllRecover = runFuture recover {
case stupid: FairlyStupidException =>
BadRequest ("Another stupid exception!")

:*O)Ck 5 (:-\ recover} \/ ) |< [; j—&_c ®Throwable® |\ } ’( \Jd)PartialFunction?&) 67‘—:&3\ 0)0)
RIFEL. DDEruwe X T VI DLRLODI—TILILTHIEMTELT,

NI, ruture IVTXIXRNTCOI—RETHEDETH B I LTSN,

def runNotFuture: Unit = throw new FairlyStupidException

try {
runNotFuture
} catch {
case e: FairlyStupidException => BadRequest ("Another stupid exception!")

}

ruture D CEINIcET B EIF. OME>EMHBHDTTT. BIFSHELDICTRNTESDIFT
FHVECRA. LS. ENBIdE %52 0TXIMERLY RTEAINSLHTT. Lo
N = Bk ol w By N\ Y/ o R Nl = SR

try-catch®

DESBERICZ Trry v optionPEK Leither LT7—DI®H. ScalaldX /o, (L3, I2TBYIDH
% Dtry-catch® LT, JavaPRIlfc&EHR—bLTWEX T, catchl@/N5Y—UX Y FTT

try {
// ... might throw exception
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} catch {
case loe: IOException => ... // more specific cases first
case e: Exception => ...
// uncaught types will be thrown
} finally {
//

ZWINPDO XTI 72 3VICT 5
%Eitheri 1z ‘gOption(:g_ 6(: 3. scala.util.control.Exception—c'?-k né } PV |{ E’?%i -d_o

import scala.util.control.Exception._

val plain = "71la"

val optionInt: Option[Int] = catching(classOf[java.lang.NumberFormatException]) opt {
plain.toInt }

val eitherInt = Either[Throwable, Int] = catching(classOf[java.lang.NumberFormatException])
either { plain.toInt }

#2224 U TI Z—={ https://riptutorial.com/ja/scala/topic/910/ T Z—
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16: 7> 3> 79 A
« class Some [+ T]valueT!3Option [T]Z L& 7.
« FTVIO NG LFTVIV[HHVERA]
o« ATV AT

éhj’: (\—_ L:TSome(value)if:(gNone%j—éj \JZ |\ 30 90

Examples
aL 73zl THEFTL 3>

option SMSICOX 31D TATLEIL I VI VELTHATVIVET S EILELD>TT S L
T, QILIZYVIVDEDICE D,

val option: Option[String] = 27?7

option.map(_.trim) // None if option is None, Some(s.trim) if Some (s)

option.foreach(println) // prints the string if it exists, does nothing otherwise
option.forall(_.length > 4) // true if None or if Some(s) and s.length > 4

option.exists(_.length > 4) // true if Some(s) and s.length > 4
option.toList // returns an actual 1list

Null?®H Y ICOptionZ 9

JavaB L UDTIR. w1 BT HEEF. IINENTWEWI EETHTI. ScalaTld. option
%g—ébfnull%g—éck @%éhnullo Option (& ~ null @&é%i‘yjabnullo

None‘gnuutd-' =z 73— éOptionﬁja Z2XTY. Some(i\ nuIIGD"é’ 7Y 73’ éOption-}jj‘a Z2XTY

DY LIITT.

val nothing = Option(null) // None
val something = Option("Aren't options cool?") // Some("Aren't options cool?")

. nulEdOHBJava>( 7o) &UTEEDEI—RTT.

val resource = Option (JavalLib.getResource ())
// if null, then resource = None
// else resource = Some (resource)

getResource()bfnull% LTC\ resource[;Nonejjyla I\ (:7‘; @i j—o %hd)(;t\ Some (resource)
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FTVIOMIEDET. option®B T B/IODEILWIE. oprion A T THET S ETT . 1o
ti(i\ beoneT&L\b§85b§%9:I\yag—é value == nullt\ isDefined% L/i j—o

val resource: Option[Resource] = Option (JavalLib.getResource())
if (resource.isDefined) { // resource is "“Some(_)  type
val r: Resource = resource.get

r.connect ()

(:\ null%a:l\ygg—é(:‘;\ @&5(2 lJnull °

val resource: Option[Resource] = Option (JavalLib.getResource())
if (resource.isEmpty) { // resource is “None  type.
System.out.println ("Resource is empty! Cannot connect.")

Option%:E+ Ft L_C(r\\ foreach%?Toptiona\yjcéht:(:g—é%%5:_ tbfsf L,(:\ '7‘3:'
Option.get} Y F%‘t}-f(:o

val resource: Option[Resource] = Option (Javalib.getResource())
resource foreach (r => r.connect ())

// 1f r is defined, then r.connect () is run

// 1f r is empty, then it does nothing

Resource’{ ?/19 ?/beji Option[Resource] A :/19 VXIZ L/_(\ Option% L/_Cnullb‘%?'é:- t
3TEET. T Thetorrice * VY RIITI7HFILIELE T

lazy val defaultResource = new Resource ()
val resource: Resource = Option (JavalLib.getResource()) .getOrElse (defaultResource)

Javad— RI3ScalaPoptionlc DT ENTER DT, FJavad—RICTEEF. option®ET V7
vILT. BT @ ETI74LbE LTS O,

val resource: Option[Resource] = 2?2272
Javalib.sendResource (resource.orNull)
JavalLib.sendResource (resource.getOrElse (defaultResource)) //

Option‘g\ @%tb\\ $—37—2< %7—:7&('\7_:_9?3—0 Option‘;\ 0&7:(3103:1/0\\/3 \Jtié
EMTELT,

Optlonf§23@ii’39 31?3— SometNone °
Some‘d:@%@\ None‘i%gj‘iﬁ'/bo

Option‘ét\ &w%g—j’:&)(:null%g—é???o :h‘d\ NullPointerException FlatMap » Map »
FlatMap&t‘mj DE?\—?% L_C-%gfl(l\ < 0)0)%(: Lig—o
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< TD

val countries = Map (
"USA" -> "Washington",
"UK" -> "London",
"Germany" -> "Berlin",
"Netherlands" -> "Amsterdam",
"Japan" —-> "Tokyo"

println (countries.get ("USA")) // Some (Washington)

println (countries.get ("France")) // None

println (countries.get ("USA") .get) // Washington

println (countries.get ("France") .get) // Error: NoSuchElementException
println (countries.get ("USA") .getOrElse ("Nope")) // Washington

println (countries.get ("France") .getOrElse ("Nope")) // Nope

option[A](Jéﬂt“éf:&)?%iﬂ'/bo L/TCjJY'D—C\ vt~ T 4 7 Z (3 L/_CB@\ 3’6:&733?“

S

DI=HDOF T 3

optionld flatmapF VY RMHDE . Thid. FNoBDLOHICTESIEE2LET. Zn&

SIELT. 752 8L oprianll DEIOICDEUNT ZENTEL T

val firstOption: Option[Int] = Option (1)
val secondOption: Option[Int] = Option (2)

val myResult = for {
firstvValue <- firstOption
secondValue <- secondOption
} yield firstValue + secondValue
// myResult: Option[Int] = Some (3)

0)1 _DbYNone@\ djliNone(:-ZI Ui j—o

val firstOption: Option[Int] = Option (1)
val secondOption: Option[Int] = None

val myResult = for {
firstvValue <- firstOption
secondValue <- secondOption
} yield firstValue + secondValue
// myResult: Option[Int] = None

CDNT—=Uldyonaa & IINEDIHBICELDVICENTOE S, KDDIEF. Enonaall T HR—Y

TTE%139TT

(NN &é:Ej_ F%L—Cg_é:tlgfg_o L/bSL/\ Optionlg(clterable(:?%60)?\ .tolIterable

7L Vi W F%Ug_:t?\ Optiontlterable‘cgjbﬁ-é:tbf?%i j_o
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val option: Option[Int] = Option(1l)
val iterable: Iterable[Int] = Iterable(2, 3, 4, 5)

// does NOT compile since we cannot mix Monads in a for comprehension
// val myResult = for {

// optionValue <- option

// iterableValue <- iterable

//} yield optionValue + iterableValue

// It does compile when adding a .tolIterable on the option
val myResult = for {
optionValue <- option.tolterable
iterableValue <- iterable
} yield optionValue + iterableValue
// myResult: Iterable[Int] = List (2, 3, 4, 5)

Ihbhbnbnhoi=OIl Lizisld. EDIRIZENEDT. DfODEHSDMIFTU/NAILE
NBEAS5, FOREH. Z0 . totterable X213 LTS IL VI VIILTT SHEICOIEHICT
5&£TYT.

FUo4 UTHETYIAVT 2 XL hitps:/riptutorial.com/ja/scalaltopic/2293/F 7 3D T X

https://riptutorial.com/ja/home 56


https://riptutorial.com/ja/scala/topic/2293/%E3%82%AA%E3%83%97%E3%82%B7%E3%83%A7%E3%83%B3%E3%82%AF%E3%83%A9%E3%82%B9
https://riptutorial.com/ja/scala/topic/2293/%E3%82%AA%E3%83%97%E3%82%B7%E3%83%A7%E3%83%B3%E3%82%AF%E3%83%A9%E3%82%B9

17: 71 > 27
« aFunctionl0 //' '"ET B VDINTA—=FTIL—TDETRXTONFTA—=IMBh ) oT7Ens
ZEREIUNAZIZLET,

« nArityFunction.curried // n-arity® DA L—/"—U 3 VL LE T
« anotherFunctionx_Stringz//P/XZ*—5 =2 h ) U7 LET. Th>ICXNoNcE LT 5.

Examples

L kLT

def multiply (factor: Int) (numberToBeMultiplied: Int): Int = factor * numberToBeMultiplied

val multiplyBy3 = multiply (3)_ // resulting function signature Int => Int
val multiplyByl0 = multiply(10)_ // resulting function signature Int => Int

val sixFromCurriedCall = multiplyBy3(2) //6
val sixFromFullCall = multiply(3) (2) //6

val fortyFromCurriedCall = multiplyByl0(4) //40
val fortyFromFullCall = multiply (10) (4) //40

BT ATDODDOINTG A—BT)L—"T OO TINT A—4

def numberOrCharacterSwitch (toggleNumber: Boolean) (number: Int) (character: Char): String =
if (toggleNumber) number.toString else character.toString

// need to explicitly specify the type of the parameter to be curried

// resulting function signature Boolean => String

val switchBetween3AndE = numberOrCharacterSwitch (_: Boolean) (3) ('E'")

switchBetween3AndE (true) // "3"
switchBetween3AndE (false) // "E"

DINTG A—=ZFTIN—TT=N) > 7T 5

def minus (left: Int, right: Int) = left - right
val numberMinus5 = minus(_: Int, 5)

val fiveMinusNumber = minus (5, _: Int)
numberMinus5 (7) // 2

fiveMinusNumber (7) // -2

T

200D LEL&LD
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def add: (Int, Int) => Int = (x,y) => x + vy
val three = add(1, 2)

currying agald. 12D 1 BED . T 19D 1D TICLE T

val addCurried: (Int) => (Int => Int) = add2.curried
// ~~~ take *one* Int
// A~~~ return a *function* from Int to Int

val addl: Int => Int = addCurried (1)
val three: Int = addl (2)
val allInOneGo: Int = addCurried(1l) (2)

ZDIE. DEBICTEET. OEESEN) UTTSHE. 1205007 ) r—y3vila&

def add3: (Int, Int, Int) => Int = (a,b,c) =>a + b + ¢c + d
def add3Curr: Int => (Int => (Int => Int)) = add3.curried

val x = add3Curr (1) (2) (42)
N T
Wikipedialc& &« B YU V713,

DEZDEODICT ST .

(ZIE. ZAT—DOhD. 20D 22055 5D TIS.

val f: (A, B) => C // a function that takes two arguments of type °

// and returns a value of type "C°

(Z

val curriedF: A => B => C // a function that take an argument of type °

// and returns *a function*

// that takes an argument of type ‘B’ and returns a

LihioT. ariy2. h U—EDE S ENTEET.

def curry[A, B, C](f: (A, B) => C): A => B => C
(a: A) => (b: B) => f(a, b)

I
=

val f: (String, Int) => Double = {(_, _) => 1.0}
val curriedF: String => Int => Double = curry(f)
f("a", 1) // => 1.0

curriedF ("a") (1) // => 1.0

Scalal3Z DWW DhDELTHET

respectively
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1L AYVYRELTALKIELZEMTEE T curriearl@3DEDICLL T ENTEE T

def curriedFAsAMethod(str: String) (int: Int): Double = 1.0
val curriedF = curriedFAsAMethod _

2.4 T2 )—AY Yy RELTALY hEDLITEMTELITDEND. 4 o> 5 > DD (a,

B) => C Function.uncurried

val f: (String, Int) => Double = Function.uncurried(curriedF)
f("a", 1) // => 1.0

YT A TR S
currying [@3. DEEBDE. TENTNDOEDDY—T U ADICTSTY .

hnlz. . &S5 KICTT.

1. Dk B3Rz NET . 1
2. DIk BI. 7TUr—y 3oL sIck-T3INET. 2

1

FER—FRTENLETHEELIELLD

val totalYearlyIncome: (Int,Int) => Int = (income, bonus) => income + bonus
2-arityP A L—"—V 3 VEDOEBVTY.

val totalYearlyIncomeCurried: Int => Int => Int = totalYearlyIncome.curried
DTIF. T4 TIDLSI/F5eEMTES T,

Int => (Int => Int)

MIho>ThBELI LK D

val partialTotalYearlyIncome: Int => Int = totalYearlyIncomeCurried(10000)

ZLT. $»57Tl3. R—F+ZEh>TWHE T,

partialTotalYearlyIncome (100)

2

DICIIEDODHTHBELITLL S,

val carManufacturing: (String, String) => String = (wheels, body) => wheels + body
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homld. £5TEINET.

class CarWheelsFactory {
def applyCarWheels (carManufacturing: (String, String) => String): String => String =
carManufacturing.curried ("applied wheels..")

class CarBodyFactory {

def applyCarBody (partialCarWithWheels: String => String): String =
partialCarWithWheels ("applied car body..")
}

ODCarWheelsFactory‘EtQ%CarwheelsFactory ~ 03;7‘ % ?’ é Z t ( L/ —CCarWheelsFactory °

nJOv . DEEDT T

val carWheelsFactory = new CarWheelsFactory ()
val carBodyFactory = new CarBodyFactory ()
val carManufacturing: (String, String) => String = (wheels, body) => wheels + body

val partialCarWheelsApplied: String => String =
carWheelsFactory.applyCarWheels (carManufacturing)
val carCompleted = carBodyFactory.applyCarBody (partialCarWheelsApplied)

currying?®d .

EEB>T0SHDIER. LYY RMAI—ROYIPMNTT, JLYY RAI—RMIXEITXTDH
—RDELEEOWEWETT. BILYY MAI—RDIZT B0, IFENICLTLET.

B3I TICODILY Y MNI—RDTLITLEL. SLEI—RDECNEE>THE T

case class CreditCard(creditInfo: CreditCardInfo, issuer: Person, account: Account)

object CreditCard ({
def getPremium(totalCards: Int, creditCard: CreditCard): Double = { ... }

DT BELETTE—FIE. VLYY INI—RETLITLICIYNYEVT L. ENEILHT T
ETT. ZOE5EHD

val creditCards: List[CreditCard] = getCreditCards ()
val allPremiums = creditCards.map (CreditCard.getPremium) .sum //type mismatch; found : (Int,
CreditCard) = Double required: CreditCard = ?

Lbk L/\ CreditCard.getPremium[gz_D@/\03}_9 %t g—%j’:&b\ 3 \J/\’{ 3‘3:2’1%(: L/$ t”A,
c NDBEIZLYYMI—RDEICL. ER2LTILYY M A—R=2IRYEVTTHIENT
%i g_o 7;('0)‘3:\ getPremium%O)/\Da}_g I) Z |\ E’j_éck :) (: L/_ij I/—j— égetPremiumT\j_o

FLSICEVET.

https://riptutorial.com/ja/lhome 60



object CreditCard {
def getPremium(totalCards: Int) (creditCard: CreditCard): Double =

val

val

val

74 UTh Yy T % hitps:/iriptutorial.com/ja/scalaltopic/1636/ 71 Y ¥ V2

creditCards: List[CreditCard] = getCreditCards ()
getPremiumWithTotal = CreditCard.getPremium(creditCards.length) __

allPremiums = creditCards.map (getPremiumWithTotal) .sum

{
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18: VI A&+ TV T/ K

® class MyClass{} // curly braces are optional here as class body is empty
® class MyClassWithMethod {def method: MyClass = 2?77}

® new MyClass() //Instantiate

® object MyObject // Singleton object

® class MyClassWithGenericParameters[V1, V2] (vl: V1, i: Int, v2: V2)

® class MyClassWithImplicitFieldCreation[V1l] (val vl: V1, val i: Int)

® new MyClassWithGenericParameters (2.3, 4, 5) if: (37:{ 69 A 70>new

MyClassWithGenericParameters[Double, Any] (2.3, 4, 5)
® class MyClassWithProtectedConstructor protected[my.pack.age] (s: String)

Examples

Scala®?Z 213, /54 UZRHZIZD[1TTF. 4 YZZURIZIE. FDIIXTENTHS
EMEINET. VX EFT SHICIG

class MyClass{} // curly braces are optional here as class body is empty

nenX—ID—RELTA VRIUREAL IRTIRTHIENTEL T,

var instance = new MyClass ()
var instance = new MyClass

ScalaTld. DEWI VI NSO EDIIIMOFTVIV N ET S0y IIFTVI Y
TS, VIXRAUZANSOIMES

class MyClass (arg : Int) // Class definition
var instance = new MyClass(2) // Instance instantiation
instance.arg // not allowed

::T\MyClaSs(;\ T@%‘T%élntb§1j?j—o arg‘ét\ 7’(—”/ Ft L“Céh"((,\fg:(,\ ‘9\
MyClassb\E)TaJQZj—é:t(;?%it’-/l/

class MyClass (arg : Int) {
val prop = arg // Class field declaration
}

var obj = new MyClass (2)
obj.prop // legal statement

HHWIE. IV ST Tpublick LTTHZEHTEET .
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class MyClass (val arg : Int) // Class definition with arg declared public
var instance = new MyClass (2) // Instance instantiation
instance.arg //arg is now visible to clients

NG F—H R LTI I ARZA AT AT B }vs
IV NSO %k MyClass? ZADHHELI L& S
class MyClass

ScalaTld3. PELTA URHFURTEET.

val obj = new MyClass ()
HBNIICDELSICLL T EMTEL S

val obj = new MyClass

LBL. gbLThE. TTvI VO >2ITLEODNLSZENHDET. DXL Y RTT S
HZOBLIEWELE Y. @Y UTILO—RTT

val newThread = new Thread { new Runnable {
override def run(): Unit = {
// perform task
println ("Performing task.")
}
}
}

newThread.start // prints no output

:-0)# \Jj)l/ 11— F%?%tPerforming task.bfé hétz‘ahPerforming task. Lb) L\ Wiz Z t
L. ZNR>HEINIEA. SITHI2THAEDNTAHILL D, KDL BDITEDIVIE.
new Threadlc (& LT VW& T threaa®d 57/ VXU SR 2 LELLE

val newThread = new Thread {
//creating anonymous class extending Thread

}

ZLT. CDT7/ZRRVZZADT. BRI ZLELIEH D, runnavied Y¥—T I —2X
2357/ RV ELIET. Ehorld. ¢NTBHIEEZTNSEDE LNE Opupiic
Thread (Runnable target) d Y X NTZIHFEIZ LT () #Doublic Threaa ) PTENTHLI VX NTD
DAY Y R, 8B OOVICH>2ZETENHNE T,

val newThread = new Thread ( new Runnable {
override def run(): Unit = {
// perform task
println ("Performing task.")
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WZNnIE. ‘Z.ClTT{}é:()(éiiféﬁéf'ti/Lo
U NOAUNRZF O F T TR
UL NETY Vb

Scalald * V/X—ZH#R—bP LE T Javak LTIIHBDE B A. Scalald ZNIZ# %Singleton
Objects® LEXF. Y UL MUFTIVITI M. newXx—T—RELTA URYURTHIENIR
TEEWENWT. OV IRIZTHET., F. YUTL NI SZOYUTLTY.,

object Factorial {

private val cache = Map[Int, Int] ()
def getCache = cache
}

[class] *® [trait] TI3 % singleton? 7Y TP b &E T /2B cpiect x—T— R & L Thgpject
o VUL KNUFTIVIY MIA VURT URTERWZH. NTA—F&ED  EI3TEIEA.
VUL KNUFTOIO MADTIELZIEIOELSCEDTT.

Factorial.getCache () //returns the cache

Zhid. JavaZ ZZADAY Y RICTI2ERTHEOEET S/ LEDICZHT LI LTSN,
I N=F k72 V h

ScalaTld. Y UTIL M UFATVIIMNITHIIZ2DETETT. COESEVFIFTIE. v
UONKNUFTVIONITUNZFUFTVIIZ bEINTT. 1EZIE. 7 5 Rractorial D

SN, FDICAUNZFIFTVII N ractoriarE N OMENTOI T, KD, JUNZF Y
FTVIOMITIUNZF I SIRELTPALIZENTT.

class Factorial (num : Int) {

def fact (num : Int)

: Int = if (num <= 1) 1 else (num * fact (num - 1))
def calculate() : Int = {
if (!Factorial.cache.contains (num)) { // num does not exists in cache
val output = fact (num) // calculate factorial
Factorial.cache += (num —-> output) // add new value in cache

}

Factorial.cache (num)
t
t

object Factorial {

private val cache = scala.collection.mutable.Map[Int, Int] ()
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}

val factfive = new Factorial (5)

factfive.calculate // Calculates the factorial of 5 and stores it
factfive.calculate // uses cache this time

val factfiveagain = new Factorial (5)
factfiveagain.calculate // Also uses cache

CDTIE. T4~ Pache B LT. ODEFTH-HOICELTHET.

:—k_—?‘;\ object Factorj_a]_IJZI \J/\°:j' \Jjje‘\/*lﬁ h?% @\ class Factorial';?éj N
FUOIATE. AUNZFUFTVIIMET TR B Dprivare } VIN—ICT VLA TE
Eg—o @?‘g\ Factorialg 51[;\ %0):' \J/\D:Zl' \Jz‘-j‘\/‘lg |\0>7°5’( ~— hcachej\ \J/\.‘_

L7272 LTHET,

DIZOLWA URFURTIR. CAVNZA VATV MEEEINBLH. FOF TV
O RDI}UR—DIFEDNT T

VA

ODIREFICTOEXIN. ATVIHVRMNITETDOIYD. §TICA URIUREINTHIT.

object Dog {
def bark: String = "Raf"

}

Dog.bark () // yields "Raf"

SI>ILIFLIEZ ZZXDIUNZFvELTEN, HEIEOELSCLLITENTELT

class Dog(val name: String) {

}

object Dog {
def apply(name: String): Dog = new Dog (name)

}

val dog Dog ("Barky") // Object
val dog = new Dog("Barky") // Class

/Tj/ 7\9‘\/ 7\@%1‘\/ 7
9 4 ijl:t‘y 7 variable.isInstanceOf [Type]

IND — Ry F U COTIIHIDICEIEA

variable match {
case _: Type => true

case _ => false
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isInstanceOft/\og_?/v“/9:?/7._@‘;\ E’(I\_(\ 7.!_7«‘\)10 I\O)Tf(?f%?l“/ﬁ L. /\05}_9

Bl WV IR) Y OINSGA—ZIFTVvI LI BA.

val list: List[Any] = List (1, 2, 3) //> list : List[Any] = List(l, 2, 3)
val upcasting = list.isInstanceOf[Seq[Int]] //> upcasting : Boolean = true

val shouldBeFalse = list.isInstanceOf[List[String]]

//> shouldBeFalse : Boolean = true
Ll
val chSegArray: Array[CharSequence] = Array("a") //> chSegArray : Array[CharSequence] =
Array (a)
val correctlyReified = chSegArray.isInstanceOf[Array[String]]

//> correctlyReified : Boolean = false

val stringIsACharSequence: CharSequence = "" //> stringIsACharSequence : CharSequence =
val sArray = Array("a") //> sArray : Array[String] = Array(a)
val correctlyReified = sArray.isInstanceOf[Array[String]]

//> correctlyReified : Boolean = true
//val arraysArelInvariantInScala: Array[CharSequence] = sArray
//Error: type mismatch; found : Array[String] required: Array[CharSequence]
//Note: String <: CharSequence, but class Array is invariant in type T.
//You may wish to investigate a wildcard type such as '_ <: CharSequence' . (SLS 3.2.10)
//Workaround:
val arraysArelInvariantInScala: Array[_ <: CharSequence] = sArray

//> arraysArelnvariantInScala : Array[_ <:
CharSequence] = Array (a)
val arraysAreCovariantOnJVM = sArray.isInstanceOf [Array[CharSequence]]

//> arraysAreCovariantOnJVM : Boolean = true

3?_V Z‘F‘ variable.asInstanceOf [Type]
INF—URYFUTTIR

variable match {

case _: Type => true
}
val x = 3 //> x : Int = 3
x match {
case _: Int => true//better: do something
case _ => false
} //> res0: Boolean = true

x match {
case _: java.lang.Integer => true//better: do something
case _ => false

} //> resl: Boolean = true
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x.isInstanceOf [Int] //> res2: Boolean = true

//x.isInstanceOf [java.lang.Integer]//fruitless type test: a value of type Int cannot also be
a Integer

trait Valuable { def value: Int}
case class V(val value: Int) extends Valuable

val y: Valuable = V(3) //> vy : Valuable = V(3)
y.isInstanceOf [V] //> res3: Boolean = true
y.asInstanceOf [V] //> resd: V = V(3)

ZNIFIVMDICT HEHDT. DTS5 Y N T HF—LJS. RATATOXNIANFTVOTIINGE S
DHDE T,

a2 AT 7%
TI5 A4V a2 ANT A

ScalaTld. 754XV KNSOHBIIISZIDTT., 25ZDICIE. IR NSO TH SN
FGHA—F Y EIELTST. OEIL. ODINTHA—Z )R MIFTHIENTESTT.

class Foo(x: Int, y: String) {
val xy: String =y * x
/* now xy is a public member of the class */

class Bar {

valX—TD—RTA URT X IUNELTIY—ENTWHWENWD A XTI ZDINT,A—5 (S
AR MNSOIDOTIIRTOCRATET A,

class Baz(val z: String)
// Baz has no other members or methods, so the body may be omitted

val foo = new Foo (4, "ab")

val baz = new Baz ("I am a baz")

foo.x // will not compile: x is not a member of Foo
foo.xy // returns "abababab": xy is a member of Foo

baz.z // returns "I am a baz": z is a member of Baz
val bar0 = new Bar
val barl = new Bar() // Constructor parentheses are optional here

FTVIIOMDA IRTIADA URF UREINSEEILEINBIF. 757 2DICEINE T,

class DatabaseConnection
(host: String, port: Int, username: String, password: String) {
/* first connect to the DB, or throw an exception */
private val driver = new AwesomeDB.Driver ()
driver.connect (host, port, username, password)
def isConnected: Boolean = driver.isConnected
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TEBRFERCTSHIERTIVRINIIZICCTEEBOLEIT. OI—KROHLYIC. I—K
b‘IOUDZ’T*\/J—'J \Jﬁ“%a— 64: 5 (Z N connecttdisconnect%‘é— éconnect% @disconnect o

a0 A~NTS 7%
OS2I, AR MIOZEIITNEOI VR MNIOIBHHELEH LNTITA. CNDIges

this(..) = eEWVWDDIURRNTIIHITENger this(...) = eC L TlIDIVIX NS HH EUS
TnldhnEeA

class Person(val fullName: String) {

def this(firstName: String, lastName: String) = this(s"$firstName $lastName")
}
// usage:
new Person ("Grace Hopper").fullName // returns Grace Hopper
new Person ("Grace", "Hopper").fullName // returns Grace Hopper

N> VIR IDG 2D ENTELILEELET.

class Person private(val fullName: String) {

def this(firstName: String, lastName: String) = this(s"$firstName $lastName")
}
new Person ("Ada Lovelace") // won't compile
new Person("Ada", "Lovelace") // compiles

CHNEDICLT. Ay a—~XRI—RKNIU SR EA IR IRTBETHENTEXT.

A4 T ZREFTYITY 2T hitps:/iriptutorial.com/ja/scalaltopic/2047/7 2 X EX T

o b
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19: ™—X T X

e case? 7RXFooll/NTH*—5 &fclxvcaseZ ZRAIIDI) A MR ITNITEVEIEA
e case? 7XFooalAl. .... aNAN/Z 14— Ral .. aN%& Dcase?Z 72X %9 %
e caseZ VIV MBar/|V UL N U DcaseV TR &F S

Examples
T—2 0 22D

T—2 0 S52CEICTENEDIDIE. 7TV MODOEFTVITHOTIdEL . 2D N
_7’(_”/ Fww%;l\ygj_éequalsj‘ \/ \‘/ F?j_o

DY Z2 ATl

class Foo(val i: Int)

val a = new Foo (3)

val b = new Foo (3)

println(a == b)// "false" because they are different objects

T—RO 2D

case class Foo(i: Int)

val a = Foo (3)

val b = Foo (3)

println(a == b)// "true" because their members have the same value

INza—R

case® T HE . Scalad V/NA ZIF 2 ZZOI—REICLEY. TTOI—RETHDIIT. TS
—DICENET. DT—R I IR

case class Person(name: String, age: Int)
LOI—RPICENE g

class Person(val name: String, val age: Int)
extends Product with Serializable
{
def copy(name: String = this.name, age: Int = this.age): Person =
new Person (name, age)

def productArity: Int = 2

def productElement (i: Int): Any = i1 match {
case 0 => name
case 1 => age
case _ => throw new IndexOutOfBoundsException (i.toString)
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def productlIterator: Iterator[Any] =
scala.runtime.ScalaRunTime.typedProductIterator (this)

def productPrefix: String = "Person"
def canEqual (obj: Any): Boolean = obj.isInstanceOf [Person]
override def hashCode(): Int = scala.runtime.ScalaRunTime._hashCode (this)
override def equals(obj: Any): Boolean = this.eqg(obj) || obj match {
case that: Person => this.name == that.name && this.age == that.age
case _ => false

override def toString: String =
scala.runtime.ScalaRunTime._toString(this)

caseld. AUNZF ATV RHLET.

object Person extends AbstractFunction2[String, Int, Person] with Serializable {
def apply(name: String, age: Int): Person = new Person (name, age)

def unapply (p: Person): Option[ (String, Int)] =
if(p == null) None else Some((p.name, p.age))

object(cg—ét\ case‘g%nlgt?‘g% @E@/\/b\ém%gig—o ::?@7&';\ toStrj_ngt\ 70
DﬂZ?m%éhashCode??o td)j'7~‘)lﬁ |\‘J\ @%L( g—ék__t(: LT(T\fé(’\o

object Foo extends Product with Serializable {
def productArity: Int = 0

def productlIterator: Iterator[Any] =
scala.runtime.ScalaRunTime.typedProductIterator (this)

def productElement (i: Int): Any =
throw new IndexOutOfBoundsException (i.toString)

def productPrefix: String = "Foo"
def canEqual (obj: Any): Boolean = obj.isInstanceOf[this.type]
override def hashCode(): Int = 70822 // "Foo".hashCode ()

override def toString: String = "Foo"

DIREFDPIAINZF T TVIY D TeasellEk2TENB AV Y RETT S LG &L
TTY.

T—RX D ZRXD
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DI IRELT. T—R I IZDIZIFNWD2DODBH DT T,

e INTPDIAVINZIF Epumich V. ENFTVIINTTIRATELXT. Z2TL
FEEDCZESTRHDEEA.

case class Dogl (age: Int)
val x = Dogl (18)
println(x.age) // 18 (success!)

class Dog2(age: Int)
val x = new Dog2 (18)
println(x.age) // Error: "value age is not a member of Dog2"

® toString » equals ~ hashCode TRaNT 4D, copy v apply » unapplyO)} Vy ROEL

£9.

case class Dog(age: Int)
val dl = Dog(10)
val d2 = dl.copy(age = 15)

o INH—URYFUTDIODOE AN I LELET

sealed trait Animal // “sealed’ modifier allows inheritance within current build-unit

only
case class Dog(age: Int) extends Animal
case class Cat (owner: String) extends Animal

val x: Animal Dog (18)

x match {
case Dog(x) => println(s"It's a $x years old dog.")
case Cat (x) => println(s"This cat belongs to $x.")

T— U TR &

Scalad /N4 Zld. TIOFILBRNTNIA—F NI RMDIRNTODIZ ;01 FTF. 2TV, T4
RClZ. "—2 2 SRIETT. NTA—ZICIITHIEH Ay RS DITTH. 2 a—F7—4 A
Vy R@HDEEA. 21T

case class Foo(i: Int)
val fooInstance = Foo(l)

val j = foolnstance.i // get
fooInstance.i = 2 // compile-time exception (mutation: reassignment to val)

caseZ FAMINTA,A—5 &, L LTTHE. TIFHIL MO —IN—F4 REAN. caseZ T2 bS
(ChnEd.

case class Bar(var i: Int)

val barInstance = Bar (1)
val j = barInstance.i // get
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barInstance.i = 2 // set
case?Z Z 2 DS 'mutable TH BHDMDIF. caseZ ZADMTHHTY.

import scala.collection._
case class Bar (m: mutable.Map[Int, Int])

val barInstance = Bar (mutable.Map(l —-> 2))
barInstance.m.update (1, 3) // mutate m
barInstance // Bar (Map(l —-> 3)

CITI2TWB[1F. nFIVTICHY. TlIEWIEILLTLZE N, Lieh>T. 5%
0)7.!_7“‘\)10 |\b§} ?//\et L—Cm%ﬁf(ﬂn‘i\ %(:iij—o DTS, instanceA%g—ét

instanceA:F) 3 ninstanceB °

import scala.collection.mutable
case class Bar (m: mutable.Map[Int, Int])

val m = mutable.Map (1l —->2)

val barInstanceA = Bar (m)

val barInstanceB = Bar (m)

barInstanceA.m.update (1, 3)

barInstanceA // Bar = Bar (Map(l -> 3))

barInstanceB // Bar = Bar (Map(l —-> 3))

m // scala.collection.mutable.Map[Int,Int] = Map(l -> 3)

DRZIF 7Tz hDaA—&T 5

T—PZ2IF. DEZENS. WIA—LRELTA—ILREFTHLWFTTVIORNET S
copy} VAN S L/copy o

CDELT. ELEDLWATVIVINETHIENTELXT. COET VU TILET—I S
z

case class Person(firstName: String, lastName: String, grade: String, subject: String)
val putu = Person ("Putu", "Kevin", "Al", "Math")

val mark = putu.copy(firstName = "Ketut", lastName = "Mark")

// mark: People = People (Ketut,Mark,Al,Math)

CDTIF. 2DDFTYVIY PDIE— firstnane & 1asthane (CSNTNEHZENWT, 2D20FTVT
7 hbgd) grade = Al v subject = Math 7& L—C(l\éc: tb\“bbﬂoiﬁ'o

DD T—I T 5 2
DEFTHHIC. ICIRIEEORA VTTYIT o TORIFIOWEZTOWE T, foEZIE. nane

_DPersoniQ_' LJ_CJ"_C < ffé ATEEN name%stringt LJTI\JZI_ |< LE g—o 7:75 L\ Personmname%
g—stringl 3_?( Y ‘U_Q)%?String%é 52 t (& L < 55 @E '@'/\/o
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def logError (message: ErrorMessage): Unit = 2727

case class Person(name: String)
= 2?2 // Left is error, Right is name

Either[String, String] =

val maybeName:
// But that won't stop me from logging the name as an error!

maybeName. foreach (logError)

CDEOEELETFBLEDIC. ODEDICT—IEIVI—RTBHIEMNTELTT

case String)

case class ErrorMessage (value: String)
PersonName)

class PersonName (value:

case class Person (name:

PersonNametErrorMessage L EHIC ‘gmstring%@é ELLBOI—RE@OIVUNRALENTIEA.

val maybeName: Either[ErrorMessage, PersonName] = 2?7
maybeName. foreach (reportError) // ERROR: tried to pass PersonName; ErrorMessage expected
// OK

maybeName.swap.foreach (reportError)

Lb& Lu__h‘;\ PersonName:I )7__+ td)_cstring%/-r\e“/ OZ//-K Y 923’673\“% 672&3\ 3 )7 4
Aj’—/ \e—’\“/ beé < 7:(' ‘QE g—o Ch%b‘%)fc(b(:\ personNamea 51 tErrorMessagea 51%

TEE 7.

String) extends AnyVal

case class PersonName (val value:
String) extends AnyVal

case class ErrorMessage (val value:

o4 UTT—X D 2 X =2T hitps:/iriptutorial.com/ja/scala/topic/1022/7T—X 2 Z X
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20 AL 72 3>

Examples
VANTY—NT B
DU ETHE, SEIERENZI DI ENTEST.

val names = List ("Kathryn", "Allie", "Beth", "Serin", "Alana")

sorted()0)7__°7 # I h@é(ﬁ‘i\ math.OrdeViﬁq%g—é: tmat%.o'”cierinq o :n(i\ (ON I/O YV 7\~
77400 —=MIEDE T,

names.sorted
// results in: List (Alana, Allie, Beth, Kathryn, Serin)

sortiithd & . ELTDEsortnitn C=X 7

names.sortWith(_.length < _.length)
// results in: List (Beth, Allie, Serin, Alana, Kathryn)

sortByj_ét N %?%i -d_o

//A set of vowels to use
val vowels = Set('a', 'e', 'i', 'o', 'u'")

//A function that counts the vowels in a name
def countVowels (name: String) = name.count (1l => vowels.contains (l.toLower))

//Sorts by the number of vowels

names.sortBy (countVowels)
//result is: List (Kathryn, Beth, Serin, Allie, Alana)

DZ A Y—bEN=)Z ME reverse

names.sorted.reverse
//results in: List (Serin, Kathryn, Beth, Allie, Alana)

U Z b ‘;Java} Y |< java.util.Arrays.sort & %@SCala5 W IN—scala.util. Sorting.quickSort %
LTY—bgBHIEBLTESLT

java.util.Arrays.sort (data)
scala.util.Sorting.quickSort (data)

hodDAYy RIZ. ALY IVDETURY IRV T wFHI ENTENIL. &3
Loy 3avey—hNgH5EEDNTVF—IR IR edB5EMTETT. NTFHF— DN
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http://www.scala-lang.org/api/2.12.0-M4/scala/util/Sorting$.html

DWT DRI, Scala Collection sorted. sortWith. sortBy Performancez L T</2& 1,
no tf——-%f'tf AN zE‘é_%S

HEFTVIV M, ,JE—DIL YV IVETHICIE. (IAVYRELTT. COTIF i LE
?‘7)\\ Ch(;tfillb\*%j@:l L2y 3 ‘J"C”bii?‘

// List.fill (n) (x)
scala > List.fil1(3) ("Hello World")
resO: List[String] = List(Hello World, Hello World, Hello World)

N AKEXRTMLDF—hy—b

DINTF—R UZADBNTWBIED. 11D lvector BT BODMRIANT S0 T4 R
TT . NITF—IUZDICDNWTIZ. TEHETLEE 0 0 vectorECICT B &
MTEETriccINTHE T,

) Ak

List [Int] () // Declares an empty list of type Int

List.empty[Int] // Uses “empty’  method to declare empty list of type Int

Nil // A list of type Nothing that explicitly has nothing in it

List (1, 2, 3) // Declare a list with some elements

1 :: 2 :: 3 :: Nil // Chaining element prepending to an empty list, in a LISP-style

List (1, 2, 3).headOption // Some (1)
List (1, 2, 3).head // 1

List (1, 2, 3).lastOption // Some (3)

List (1, 2, 3).last // 3, complexity is O (n)

List (1, 2, 3) (1) // 2, complexity is O(n)

List (1, 2, 3) (3) // java.lang.IndexOutOfBoundsException: 4
DIz

0 :: List (1, 2, 3) // List (0, 1, 2, 3)
=95

List (1, 2, 3) :+ 4 // List (1, 2, 3, 4), complexity is O(n)
Ak

List (1, 2) ::: List (3, 4) // List (1, 2, 3, 4)

List.concat (List (1,2), List (3, 4)) // List(1l, 2, 3, 4)
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List (1, 2) ++ List (3, 4) // List(1, 2, 3, 4)

LAy

List (1, 2, 3).find(_ == 3) // Some (3)

List (1, 2, 3).map(_ * 2) // List (2, 4, 6)

List (1, 2, 3).filter(_ % 2 == 1) // List(1l, 3)

List (1, 2, 3).fold(0) ((acc, i) => acc + i * i) // 1 * 1 + 2 * 2 + 3 * 3 = 14
List (1, 2, 3).foldLeft ("Foo") (_ + _.toString) // "Fool23"

List (1, 2, 3).foldRight ("Foo") (_ + _.toString) // "123Foo"

<2y 7aL 7 3>DF—Ky—NK

CNEnap VY ROIL I3V ERE BupPILIZYIVDESZEICLTLLE
E.k.(’\o

D

Map[String, Int] ()
val ml: Map[String, Int] = Map ()
val m2: String Map Int = Map ()

VTR IFEAEDD upres IL TV IV ERTIENTELT. DIRIX—T. 20IITY .

val 1 = List(("a", 1), ("b", 2), ("c", 3))
val m = 1.toMap // Map(a -=> 1, b —> 2, ¢ —> 3)
=935

val m = Map("a" => l, "THro > 2, "en > 3)

m.get ("a") // Some (1)

m.get ("d") // None

m("a") // 1

m("d") // java.util.NoSuchElementException: key not found: d

m.keys // Set(a, b, c)

m.values // MapLike (1, 2, 3)

=95

Map ("a" -> 1, "b" -> 2) + ("c" -> 3) // Map(a -> 1, b -=> 2, c -> 3)
Map ("a" -> 1, "b" -> 2) + ("a" -> 3) // Map(a —> 3, b —> 2)

Map ("a" -> 1, "b" -> 2) ++ Map("b" -> 3, "c" -> 4) // Map(a -> 1, b -> 3, c —> 4)
%

7“/7@73*&6 map ~ find ~ forEach&tT(J\ :Il/a‘\/ayd)léttuples—cg—o funCtion/\(}a}_
Fla. ZTL7oeY 1. 5. Tfldcase 7RV I ELETES T,
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m.find(_._1 == "a") // Some((a,l))

m.map {

case (key, value) => (value, key)
} // Map(l -> a, 2 —> b, 3 —> c)
m.filter(_._2 == 2) // Map(b —> 2)

m.foldLeft (0) {
case (acc, (key, value: Int)) => acc + value

} /] 6

L 732D ET 4L Y—

ALZYavR Ry T 3. wpE LT FZOALZYIVDOEDTLET. HlIDES
nTY.

val someFunction: (A) => (B) = 27?2
collection.map (someFunction)

BRI ETHENTEELT

collection.map((x: T) => /*Do something with x*/)

I227% T %

// Initialize
val list = List(1,2,3)
// list: List[Int] = List (1, 2, 3)

// Apply map

list.map((item: Int) => item*2)

// resO: List[Int] = List (2, 4, 6)
// Or in a more concise way

list.map(_*2)
// resl: List[Int] = List (2, 4, 6)

‘7_4»67

fitterld. ALZYIVDOODELLIILIEOEZICENET. pll. @EDI T 2D
Booleang 7;: (jn‘i& @ E ﬂ'/b

val someFunction: (a) => Boolean = ?2?7?
collection.filter (someFunction)

ETHEMNTEET

collection.filter ((x: T) => /*Do something that returns a Boolean*/)
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NTD

val list = 1 to 10 tolList
// list: List[Int] = List(1, 2, 3, 4, 5, 6, 7, 8, 9, 10)

// Filter out all elements that aren't evenly divisible by 2
list.filter((item: Int) => item % 2==0)
// resO: List[Int] = List (2, 4, 6, 8, 10)

ZPODTYTET 4L ID

case class Person(firstName: String,
lastName: String,
title: String)

// Make a sequence of people

val people = Seq(
Person("Millie", "Fletcher", "Mrs"),
Person ("Jim", "White", "Mr"),
Person ("Jenny", "Ball", "Miss") )

// Make labels using map
val labels = people.map( person =>
s"S{person.title}. S${person.lastName}"

)

// Filter the elements beginning with J
val beginningWithd = people.filter(_.firstName.startsWith ("J"))

// Extract first names and concatenate to a string
val firstNames = people.map(_.firstName) .reduce( (a, b) => a + "," + b )

Scalajl/ /7/3.\/07

Scala Collections 7 L—ALT—2 (3. ZDICENnld . vwed . T. T . I&dnhTnZEg.

TL—LD—2I13. ALY IVETEILODELTA VT TAY D ELTEN/ZScalaPTE N
ThWET. INOQELTA VT TaYIDICDNTIE. Scaladl L7V 3 VDEATLZE D

o

NoDEIL RN vaL Y3V BNy T—IE LNy T—IChhThwEd. 775K
TI3. ON—VIUDNEINET. rist) DA UR—PI T B ELLCETHE. DU MEINhE
ER

ZDIL—Lo—oDHkD1DI13. LZ0oaLsyvavTlLiEnw®ednSg UY—TIT4(4RTY.
fcEZIZ. ALY I UDIRTDET S EIF. UM £y b, ROML, B&LUTLTT

o
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val numList = List[Int] (1, 2, 3, 4, 5)
numList.reduce ((nl, n2) => nl + n2) // 15

val numSet = Set[Int] (1, 2, 3, 4, 5)
numSet .reduce ((nl, n2) => nl + n2) // 15

val numArray = Array[Int] (1, 2, 3, 4, 5)
numArray.reduce ((nl, n2) => nl + n2) // 15

“_—h%@@g ’( 7‘;\ Traversable% L/—C ('\i -d—o

DINTFA—R UZADBNT W BIEH. 1D D lvector BT ORI N TS0 T4 2
TF . NIFA—TUZDICDoNTIE., CESHETLEEN o vector ECIZT B E
MTEE T NTHE T,

NS NI AT
Traversable trait%'DZl Loyv3avyo EZ(Etforeach% L. JLZy3vll LT@%?%TC&D@( D
AV RELET. ThoDAY Y RIZIRTLLSICLET. bhldnEBDTY.

o Map-map\ flatMap\ BJ:UCOlleCt‘J\ G):I I/O‘\/E \J@(:%LT\ lJ(l\jl/a‘\/Ey
collecttzij—o

List(l, 2, 3).map(num => num * 2) // double every number = List (2, 4, 6)

// split list of letters into individual strings and put them into the same list
List("a b c¢", "d e").flatMap (letters => letters.split(" ")) // = List("a", "b", "c", "d", "e")

o :I\J/(_\\/H\J'tOLlSt\ toArrayfi&.@j ://\*_‘\/*3 :/?(;\ @j I/g‘\/a :/%Ck @0)0)
ALZY3VIELET. bl 10 TESAVY RELDETI DI Y. toListld
Listéhi g—o

val array: Array[Int] = List[Int] (1, 2, 3).toArray // convert list of ints to array of ints

b -'j-/( Z - isEmpty ~ nonEmpty -~ size » Bcj; UhasDefiniteSize';\ v |\ (:g—é?&_(@} 7
T—HTF. ChICLD. LIV IaVOENIEDEIT. oo J—RILIYVIVD
YA Il EaEDHEDENTEL T,

List () .isEmpty // true
List (1) .nonEmpty // true

o -head~ 1last ~ find PEIUPFTDo o/ NUT UM LLIFOET H/cHIC. /23D
LY 3vomeEDIF5EHIZENE T,

val list = List (1, 2, 3)
list.head // =1
list.last // = 3
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. ﬁj\jl/g‘\/ay-filter\ tail v slice ~ dropfitwl:ckox jl/g:/ﬂ)@%bté
LICTEXT.

List (-2, -1, 0, 1, 2).filter(num => num > 0) // = List (1, 2)

® partition - partition » splitAt -~ span 3:54: UgroupBy‘g\ »3ILov3 \J%t.f %I Li El

o

// split numbers into < 0 and >= 0
List (-2, -1, 0, 1, 2).partition(num => num < 0) // = (List (-2, -1), List(0, 1, 2))

o 7__Z |\ - exists ~ forallBCkZﬁcount(;\ :0):1 I/g‘\/a :/75’9:1‘79 L/T%fc L/Tc\éb‘
EONEXRSIHICENSTY .

List (1, 2, 3, 4).forall(num => num > 0) // = true, all numbers are positive
List (-3, -2, -1, 1).forall(num => num < Q) // = false, not all numbers are negative

e [Folds - foldreft /: foldLeft -~ foldRight :\ ~ reduceleft ~ B&K Jreducerigneld. AL TV

IVDRTBHICNNAFVETEEZHICEINET. DADICODW T EZESAN. DIZD0hTld
2Lt g n,

UDAYAL S

forar VY RIZ. OTFXa2LL—5%L. ELTCTX2LL—5%ICFHELT. JLIZYTY
CLTZEWET.

val nums = List(1,2,3,4,5)
var initialValue:Int = 0;
var sum = nums.fold(initialValue) {
(accumulator, currentElementBeingIterated) => accumulator + currentElementBeingIterated
}
println (sum) //prints 15 because 0+1+2+3+4+5 = 15

DTIF. torapMBENTHI T, /ol 20D SZES2EHTELT. CNEDICNT. OF
DELOICEFTIEMTEE T

def sum(x: Int, y: Int) = xt+ y
val nums = List (1, 2, 3, 4, 5)
var initialValue: Int = 0

val sum = nums.fold(initialValue) (sum)
println (sum) // prints 15 because 0 + 1 + 2 + 3 + 4 + 5 = 15

£ HEICLET

initialValue = 2;
sum = nums.fold(initialValue) {
(accumulator, currentElementBeingIterated) => accumulator + currentElementBeinglterated
}
println (sum) //prints 17 because 2+1+2+3+4+45 = 17
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fo1a* VW RICI3 sorarert & forarignt 22D/NY T— 3 UM D e61arigne

foldleft ([ EMONIL T YA VDDOMHZDDE Troratere 0 D LE Fo forarigne ) ~ MDD
MOHDE Troraright 0 D LE To fo1a() forlarert (K DITHDICLE T « o100 [Ffordrest () IS
ULE T,

def fold[Al >: A](z: Al) (op: (Al, Al) => Al): Al = foldLeft (z) (op)

fold() ~ foldreft () P&k ULsotarignt 1. ELDELET. LML, &3 Deorarest ) &
foldright 0 § BICOICZ DN, to1aEIFLTA TE 3L YA VDT A TDODIX—IN—54
TDHDETHIEMTELT,

DT}, IHDERA. LIEDDT. 0100 Frolarert ) X ICld sorarigne o EI@PVDEEA. IC
BT HE. MEanX .

MH B3 forarert 0K Deorarest ) Erorarigne () L Ttoldright () »  foldright () I3/ N T F—<
ZMLE .

VA A

foreachld ALV VI UL TL—IDTIIEZIHEWTLWTT. PDIZ. ODAEDIZELIT. Z
b=y

scala> val x
x: List[Int]

List (1,2,3)
List (1, 2, 3)

scala> x.foreach { println }
1
2
3

foreachhé(gwo%j:tbs‘?%&rj—bs‘\ (Jén&'—?o N foreach‘;\ b\“g L/(’\(:éngg—o 7_:_
9 %3—6‘;\ map ~ filter ~ for comprehension@for comprehension ~ Ej-: ‘3037]- 7‘\/3 )%3’6
ZERLTLEE O,

DD

def myFunc(a: Int) : Int = a * 2
List (1,2,3) .foreach (myFunc) // Returns nothing

5

reduce () v~ reducelLeft () ~ ZBOtUreduceRightj“\/ W H‘J\ @;D"(:_C(,\gf -§'o reduce(:éh%(g
2DODEEN . 3DDELET. UXKMET S, 020DIFYXMDOD2DODOTE. DEUI MDD
F. IC&h. LbDsarhEd., ZolLhid. Yz bhonlizan, sxdksETEIXT. BN
F7.
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val nums = List(1,2,3,4,5)
sum = nums.reduce({ (a, b) => a + b })
println(sum) //prints 15

val names = List ("John", "Koby", "Josh", "Matilda", "Zac", "Mary Poppins")
def findLongest (nameA:String, nameB:String) :String = {

if (nameA.length > nameB.length) nameA else nameB

def findLastAlphabetically(nameA:String, nameB:String) :String = {
if (nameA > nameB) nameA else nameB

val longestName:String = names.reduce (findLongest (_,_))
println (longestName) //prints Mary Poppins

//You can also omit the arguments if you want
val lastAlphabetically:String = names.reduce (findLastAlphabetically)
println (lastAlphabetically) //prints Zac

NHELT. BIEDKSICTTENITIIOLDDOWNHVET. 5T

1. reducelll@7XaALL—%I3HVNIEA.
2. 78YRMNTUT I ELIITEZBA.
3 Reduceld. VX RDE /I R—N—% 4 TDIETENTETT.

FUZ4 2 TIL Y3 U= hitps:/riptutorial.com/ja/scala/topic/686/I L 27 ¥ 3
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21: LV RL T I

CLLED2DDYUMRILD, ICLT. ICULFTVIZMELET. DX VWEANTH S-Scalald.
VURILOBLTHE T,

Y UKL IELisp. Ruby. Erlangm&. { ODDTE D, ScalaTIRE A TT. ThiCHhbhhbod 1

o

OV ET

EODVT NI DONEH, ( FR@TFTUY—RAT T ILVIURILTT. OI>TIIHY
ZIZWDTTY.

(0

'ATM

'IPv4

'IPvV6
'map_to_operations
'data_format_2006

// Using the °Symbol.apply’ method

Symbol ("hakuna matata")
Symbol ("To be or not to be that is a question")

(Y

'8'th_division
'94_pattern
'bad-format

Examples

case?D D

T—HIR—X. D74, TAVTHN . BRIV R N eOCDT—7/—IDBHHELITT . ah
= —XICLT. k507 7R—F 72 LI T

def loadData (dataSource: Symbol): Try[String] = dataSource match {
case 'database => loadDatabase() // Loading data from database
case 'file => 1loadFile() // Loading data from file
case 'prompt => askUser() // Asking user for data
case 'argumentList => argumentListExtract () // Accessing argument list for data
case _ => Failure (new Exception ("Unsupported data source"))

7—:5‘4\ Symbolb@(:String%ck< 5&&7]‘?%& L/TCO ;OD—C'J\ @@t’h%(:Bi’e‘/\,@"@
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22 A5 A
3

Scalazld 7 AT Z 2 T DI=HODScala”(4 77T,

:h‘d’\ Scala54 73')0){)0)%3_6(:7:{7_: g%big_o %h‘g\ 731 Functor ~ Monad t
CDT=HCTEALA IR UADEY bELET.

Examples
ApplyUsage
import scalaz._

import Scalaz._

scala> Apply[Option].apply2 (some(l), some(2)) ((a, b) => a + Db)
resO: Option[Int] = Some (3)

scala> val intToString: Int => String = _.toString

scala> Apply[Option].ap(l.some) (some (intToString))
resl: Option[String] = Some (1)

scala> Apply[Option].ap (none) (some (intToString))
res2: Option[String] = None

scala> val double: Int => Int = _ * 2

scala> Apply[List].ap(List (1, 2, 3)) (List (double))
res3: List[Int] = List (2, 4, 6)

scala> :kind Apply
scalaz.Apply's kind is X[F[A]]

FunctorUsage

import scalaz._

import Scalaz._

scala> val len: String => Int = _.length

len: String => Int = $$Lambda$1164/969820333@7e758£40

scala> Functor [Option] .map (Some ("foo")) (len)
resO: Option[Int] = Some (3)

scala> Functor[Option] .map (None) (len)
resl: Option[Int] = None

scala> Functor([List] .map (List ("gwer", "adsfg")) (len)
res2: List[Int] = List (4, 5)
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scala> :kind Functor
scalaz.Functor's kind is X[F[A]]

ArrowUsage

import scalaz._

import Scalaz._

scala> val plusl = (_: Int) + 1

plusl: Int => Int = $$Lambda$1167/1113119649@6a6bfd9o7

scala> val plus2 = (_: Int) + 2
plus2: Int => Int = $$Lambda$1168/924329548Q@6bbe050f

scala> val rev = (_: String) .reverse
rev: String => String = $$Lambda$1227/1278001332Q72685b74

scala> plusl.first apply (1, "abc")
resO: (Int, String) = (2,abc)

scala> plusl.second apply ("abc", 2)
resl: (String, Int) = (abc, 3)

scala> rev.second apply (1, "abc")
res2: (Int, String) = (1,cba)

scala> plusl *** rev apply (7, "abc")
res3: (Int, String) = (8,cba)

scala> plusl &&& plus2 apply 7
resd4: (Int, Int) = (8,9)

scala> plusl.product apply (1, 2)
res5: (Int, Int) = (2,3)

scala> :kind Arrow
scalaz.Arrow's kind is X[F[Al,A2]]

A Vo4 TR A ZX =L https:/iriptutorial.com/ja/scala/topic/9893/ X 11 7 X

https://riptutorial.com/ja/home


https://riptutorial.com/ja/scala/topic/9893/%E3%82%B9%E3%82%AB%E3%83%A9%E3%82%BA
https://riptutorial.com/ja/scala/topic/9893/%E3%82%B9%E3%82%AB%E3%83%A9%E3%82%BA

/**i é

no.

AR -

@constructor detail
P VAN
@return detail

AR AV DD
&7

@param x detail
@tparam x detail

@throws detail

@see detail

@note detail

@example detail

@Qusecase detail

ZD
@author detail

@version detail
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@deprecated detail DL )7_"( 7_"( E’t 7_9 L/;t 'é'o

Examples

STl 7:£SCa|adoc7'7“;) A R\

* Explain briefly what method does here
@param x Explain briefly what should be x and how this affects the method.
@param y Explain briefly what should be y and how this affects the method.
@return Explain what is returned from execution.

%
def method(x: Int, y: String): Option[Double] = ({

// Method content

—

X274 TN Z Ry T =T https:/iriptutorial.com/ja/scala/topic/4518/ X 11 2 Ry &
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24: AN —LA

ZRMN)—LlFEN. VIRL—HDETSHLHICTESLZEELTT. VIRXRL—FIE. DICTIR
B, 3NEFATOLWTATLEF TR URTEALIRILET. CHhICKD. BRE2FDICH
nk 9.

Examples
IN)—=LZ L1270 T L —T D
genrandonld . FENBLNCT BH4D1IDR M) —L&w LT

def genRandom: Stream[String] = {
val random = scala.util.Random.nextFloat ()
println (s"Random value is: S$random")
if (random < 0.25) {
Stream.empty [String]

} else {
("%$.3f : A random number" format random) #:: genRandom
}
}
lazy val randos = genRandom // getRandom is lazily evaluated as randos is iterated through
for {

X <— randos
} println(x) // The number of times this prints is effectively randomized.

lazily recurses T %4..ICLTL2& 0. ThlF. OEIXMU—LICT Bcb. EhbHE T H
V—LDVDELIEA.

L: J:%s ;Ql‘ ‘)———ZA
M) —LELTILICESZ N —LETHIENTELT.

// factorial

val fact: Stream[BigInt] = 1 #:: fact.zipWithIndex.map{case (p,x)=>p*(x+1)}
fact.take(10) // (1, 1, 2, 6, 24, 120, 720, 5040, 40320, 362880)

fact (24) // 620448401733239439360000

// the Fibonacci series

val fib: Stream[BigInt] = 0 #:: fib.scan(l:BigInt) (_+_)
fib.take(10) // (0, 1, 1, 2, 3, 5, 8, 13, 21, 34)
fib (124) // 36726740705505779255899443

// random Ints between 10 and 99 (inclusive)
def rndInt: Stream[Int] = (util.Random.nextInt (90)+10) #:: rndInt
rndInt.take (10) // (20, 95, 14, 44, 42, 78, 85, 24, 99, 85)

CDOTII. var. Val. Def@W (3, 4erE LT, FENEI-NENET. & LTSN,
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Iniilendd. Chid. T235HETTEET.

// def with extra output per calculation

def fact: Stream[Int] = 1 #:: fact.zipWithIndex.map{case (p,x)=>print ("!");p* (x+1)}
fact (5) /22 T T O O O A A s 40

fact (4) J/ trrrrrrrrr 24

fact (7) /22 1 T O O O O Y A S YO ¥

// now as val

val fact: Stream[Int] = 1 #:: fact.zipWithIndex.map{case (p,x)=>print ("!");p* (x+1)}
fact (5) // !!til 120

fact (4) // 24

fact (7) // !! 5040

:h‘d\ &ﬂsstreambfvalt L/T L/tf (’\wb\% L/i j—o

val rndInt: Stream[Int] = (util.Random.nextInt (90)+10) #:: rndInt
rndInt.take(5) // (79, 79, 79, 79, 79)

DANN—L

// Generate stream that references itself in its evaluation
lazy val primes: Stream[Int] =
2 #:: Stream.from(3, 2)
.filter { 1 => primes.takeWhile(p => p * p <= 1) .forall(i % _ !'= 0) }
.takeWhile(_ > 0) // prevent overflowing

// Get list of 10 primes
assert (primes.take (10) .toList == List (2, 3, 5, 7, 11, 13, 17, 19, 23, 29))

// Previously calculated values were memoized, as shown by toString
assert (primes.toString == "Stream(2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 2)")

X224 TR M)—L%ZE https://riptutorial.com/ja/scala/topic/3702/Z b )

— /I
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25 I T Y AT

o T4 Jiselfld=>/ D*"—I3. T 5 ENTEcrrracnis®/ }
« trait Type {selfldOtherType => / *D * V/X—IFe1:1aF T D EMTE. otnertype */
° trait’? A 7{seIfIdOtherType1 & OtherType2 => [ * se1r1ald OtherTypel & OtherTypeZg 47

OtherType2 * |

T—%DNNF—rTLLEInNE .

Examples
YA TD

DA TE. TENNREINEEISIOET 1200 VIR TTEET. OV YIREL
T. thicmOCDET S EHTEIT A TVIORNEFT TV MDD T EMHSHICTT.

WDODDDFTVTOMELIEVWELET. FDHHICIE. APL—VYDA VF—TIAZXEL
CaAVTHICELET.

trait Container[+T] {
def add(o: T): Unit
}

trait PermanentStorage[T] {
/* Constraint on self type: it should be Container
* we can refer to that type as “identifier’, usually "this’' or “self"
* or the type's name is used. */
identifier: Container[T] =>

def save(o: T): Unit = {
identifier.add (o)
//Do something to persist too.
}
}

:_0)& 5 (:\ :h%‘g L‘;ero\\)la |\ (: ‘g% @i ‘E"A,b\.‘\ Container‘g— é':_ tj;: < PermanentStorage
95 L3TEIEA.

FUZ4 U TRILT Y A T =T hitps:/lriptutorial.com/ja/scala/topic/4639/2 L 75 4 T
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26: ¥ 17 /%9 *—% Generics

Examples
Y AEEIVAYD)

INTDA=FEIN=DWIZ. OptionTT. CDESETTILESNTNSNLDODDAY Y RIsH Y
7.

sealed abstract class Option[+A] {
def isEmpty: Boolean
def get: A

final def fold[B] (ifEmpty: => B) (f: A => B): B =
if (isEmpty) ifEmpty else f(this.get)

// lots of methods...
}

case class Some[A] (value: A) extends Option[A] {
def isEmpty = false

def get = value
}

case object None extends Option[Nothing] {
def isEmpty = true
def get = throw new NoSuchElementException ("None.get")

1
NI, sPEDEFTNTA—HENAVY ReaSH bbb VT T,
INT F—=F 3Nz A VR

AVYRODODIE. NIA—F—DILE>TEDET T, CDTIZ. \NTA—FTHD. .OTH
S, NTHrA—HFELTONTHWIET. .

def f[A] (x: A): A = x

£(1) // 1
f("tWO") // "two"
f[Float] (3) // 3.0F

ScalaldZ LTYVDELET. CDI>. NFTA=FTUENSEAV Yy RELE T, Liht>T. B
TT. «F3INTOHIA T LTENTHWEW=H., ITUNAILITSF—TT.

def g[A]l(x: A): A =2 * x // Won't compile

ST ARy alL 73
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INntsN ANZT3 5

trait IntList { ... }
class Cons(val head: Int, val tail: IntList) extends IntList {

class Nil extends IntList { ... }

Tl FTLEED )N T EDHBIFESHEVETHM

ST AR T ARND

trait List[T] {
def isEmpty: Boolean
def head: T
def tail: List[T]

class Cons|[T] (val head: [T], val tail: List[T]) extends List[T] {
def isEmpty: Boolean = false

class Nil[T] extends List[T] {
def isEmpty: Boolean = true
def head: Nothing = throw NoSuchElementException ("Nil.head")

def tail: Nothing = throw NoSuchElementException ("Nil.tail")

B4 UTHATINT F—%Generics &L https://riptutorial.com/ja/scalaltopic/782/% 1 T/NZ

*—7% -generics-
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E YA T7L -~ 7ars I 0

Examples
FA4TL TR LTIV

JZ NOWTHEBOEDDIZINEZSHE. OETHELHLCYZIMDIZLTLTETESC
EMT LB LNEn. OTIR. YR MNILTIYYE VY2 LTWE T,

7)3*3‘%37':&)\ ?%6@‘&%733@@(:3?14?('\6@?\ %?60 &type Apply[A]%jProjectiond)d)
%type Apply[A] ~ def applyl[A] (a: A): Apply[A]w%a—%j—:m‘:def apply[A] (a: A): Apply[A]ia—

o

trait Projection {

type Apply[A] // <: Any

def apply[A] (a: A): Apply[A]
}

type apply(a] Cld. LARLTERALCLARLTTAT S22V LTHE T,

JSEDYRNTATIE. OFATEL. DICL2TNIA—FENfcnap® bnap . ¥V TDIFY
FATHN. VIR EFTHIEILEDTEDITD. wniacBITNITEVIEEA.

sealed trait HList {
type Map[P <: Projection] <: HList
def map[P <: Projection] (p: P): MapI[P]
}

DIVZPMTHBmiiD. DIIICENTT. CZTIE. Liraic mit/c BT EBTESLSICD
i1 DI 4 TEL Tanil.type

sealed trait HNil extends HList
case object HNil extends HNil {

type Map[P <: Projection] = HNil

def map[P <: Projection] (p: P): Map[P] = HNil
}

gconsld. THEOVLDYIMNTT., TR IV TETHEE. DAY RZATIE. ~y R
P#Apply [H] /\O)O)p#Apply[H]bkq) Cé{)@?&) @\ 0)7___”/9’{ 7‘4\ HLiSt—CS%%:tb\*%nt
WS T—I r4mapip] Prrist

case class HCons[H, T <: HList] (head: H, tail: T) extends HList {

type Map[P <: Projection] = HCons[P#Apply[H], T#Map[P]]

def map[P <: Projection] (p: P): Map[P] = HCons (p.apply(head), tail.map(p))
}

%ODCJ: 57:(‘3:\ (l\<_3b30)0)3“/t)7%-§_6:t?'§_0 0)‘;:\ HCons [Option[String],
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HCons [Option[Int], HNil]]’( :/Zg :/Z% Li g—o

HCons ("1", HCons (2, HNil)) .map(new Projection {
type Apply[A] = Option[A]
def apply[A] (a: A): Apply[A] = Some (a)

})

FUTAUTHATLNLTAT S 2% https:/riptutorial.com/ja/scala/topic/3738/% 4 7 L
NVTRT ST
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og: 747

Examples

+(§/\§)L—7€’t LT7_7 L/:I'_ j—o ::?(g I_ Producer(;A??‘a—o

trait Producer [+A] {
def produce: A

}

A TOINTA—HIF. [1H4TEZBIEMTELT. FELTI—T2E. Producer [X]
< Producer[Y]b\@X <: thc\é:tbfx <: Yi -d—o }L;.(i\ Producer[Cat](;&Producer[Animal]?j—

. ENICITNTOXRIDHETY.

INTDHIA—=HIF ITNEEA. ENLTWSELT. OTIF. TUNRALENE B Acorcar) <
Colanimal] DSv  cofcat1/Cdef handle(a: cat): vnit@ D EMTERL W anina1 TEEZI N Do animal]

trait Co[+A] {
def produce: A
def handle(a: A): Unit

}

CDEINDDTTA—FIF. FATINTGIA—=EFTENNI,?—5 245 ETT. OTIE. &
DPAR—IN—B A TTHBEDOOLDE T, LD DT oprionix] Pdef getorElse(B >: X] (b:
— p): Bl DR—IN—F A TEITNEZZEMTESDENWST E Ry <. vICL Toption(x) <:
option(Y] - option(y] & & NBYyDIX—/IN—F A4 T&L

trait Option[+A] {
def getOrElse[B >: A] (b: => B):

}

B

7_:72‘-)|/ h?(i\ g_/\*—C@/\aj\_g (J‘C‘j‘ - 2-l;:)ij’:trait A[B] ~ "A[JB???"t (1\35 3‘0 -
n‘i\ A[Cat]tA[Animal] 230)/\5}_9 %2_6h7:\ A[Cat] <: A[Animal]T{)A[Cat] >
A[Animal] Cat tAnimal(: 75\75\19‘5§$0

3. COES%5 TS5 BEIILLEEEIDCNIA—HYDICTSH= LT,

j.\/ l\ 5 7\ ]\

AFOINSA—HELET. ZZTIF. "ganaredIaTT"EDTWE T,

trait Handler[-A] {
def handle(a: A): Unit

}

INTA—ZI3. [1EZBIEDTELET. I—X T FDOT7H—bE L Thandler x] <
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Handler[Y] L/X >: Yo i(j\ Handler [Animal] ‘J&Handler[Cat] _Ca;) @ \  Handler[Animal] (Stcats% j—
ENHBI-HTT,

/\03}_9‘3\ (:hi'@'/\,o @‘J\ Contra[Animal] <: Contra[Cat] L/—C('\é@_cjy/\c’(}béhi
ﬁ-/\/b\‘.\ Contra[Animal]';def produce: Animalj—c('\i g—Contra[Cat](: DT%?’{)C&IJEENTH

&“def produce: Animal

trait Contral[-A] {
def handle(a: A): Unit
def produce: A

12120, BICT BHHIC. @NTA—5D00FIZIEX ?Handler[Animal] leandler[Cat]Ct Nk
IThdEHhirEInEd.

INTGA—Z DIy REF—N—A—RFT B ERITHBID. CORICDET HICOHIEYD
i g—o m?‘iofCato) @031734: @Zfofz-\nimal N ofAnimal';é hi ﬂ-/lzo

implicit def ofAnimal: Handler[Animal] = 2?27
implicit def ofCat: Handler([Cat] = 27?7

implicitly[Handler[Cat]] .handle (new Cat)

k_—0)‘3:scala.math.Ordering é Z’Lé‘(‘&) @ D scala.math.Ordering(i/\oa }_QT?%%D t L/_Co 1>
DlE. HfcDtypeclassEICT B L. SNEDY TI SRIZT 44 XU R TDENT A—F
§52&TY

trait Person
object Person {
implicit def ordering[A <: Person]: Ordering[A] = 227

}
L 732D

ALy Ivd. 4 T*THEDOT. R—\— A Thild. #7574 ToILrvaves e
MTEX T,

trait Animal { def name: String }
case class Dog(name: String) extends Animal

object Animal {
def printAnimalNames (animals: Seqg[Animal]) = {
animals.foreach (animal => println (animal.name))
}
}

val myDogs: Seg[Dog] = Seqg(Dog("Curly"), Dog("Larry"), Dog("Moe"))
Animal.printAnimalNames (myDogs)

// Curly
// Larry
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// Moe

(I\ :) %Seq[Dog] bf(j’hét (I\ :)‘d:(j’h%hi g—o

JAF3. 4Ty
D

1DDAY Y RDBOEITNSEDICTSEHVET. Chid. Sl T:ELI0D. ELT
FNHBLTHSEDOT. hH LNk,

trait LocalVariance[T] {
/// ?2? throws a NotImplementedError
def produce: T = 2727
// the implicit evidence provided by the compiler confirms that S is a
// subtype of T.
def handle[S] (s: S) (implicit evidence: S <:< T) = {
// and we can use the evidence to convert s into t.
val t: T = evidence (s)

PP%?

}

trait A {}
trait B extends A {}

object Test {
val 1lv = new LocalVariancel[A] {}

// now we can pass a B instead of an A.

lv.handle (new B {})
}

US4 TH AT =L https:/lriptutorial.com/ja/scala/topic/1651/ 7 A 7
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29: ¥ 7L
Y TINLDIZBICTHDIILETTH

FITNIE. DUNAZICEo2THFTVIOMELTEZONE T, TUNA Tl rpp1eaa D
Tuple22 77 LR TEEXT. CODIF. CLE>TENE L.

R TLOIFIHZ5DTT
Tupleoldunic LE T

Examples

LWy 7L Z%F 5

HTNIZ. ovBoo@O®IL v 3UTT. YT Do TTEET. WA X5 TIL [R7
1 EBIINTEFICIE. OHHVET.

scala> val x = (1, "hello")

x: (Int, String) = (1,hello)

scala> val y = 2 —> "world"

y: (Int, String) = (2,world)

scala> val z = 3 - "foo" //example of using U+2192 RIGHTWARD ARROW
z: (Int, String) = (3, foo0)

AP A 2D TILTT. TLDICTIELRTBICIEG. 1. LlEF. EZIF . 1 F
LT TILODICTIERTEET. . 3207722 LETF. boEILTUMIL 77
ILESZEMTELT T .

#’( ing 7)|/%§—673&30)0)(i\ (: (key —> value)/{T?% éMap?éh(key -> value) o

scala> val m = Map[Int, String] (2 -> "world")
m: scala.collection.immutable.Map[Int,String] = Map (2 -> world)

scala> m + x
res0: scala.collection.immutable.Map[Int,String] = Map(2 -> world, 1 -> hello)

scala> (m + x).tolList
resl: List|[(Int, String)] = List ((2,world), (1l,hello))

RYTDORTDIIOT. AMX—T. alZDXx—ICFoNicTHE2Z EDOM DI .
aL 73>y T

FTNIEFALIZYIVTELEINETH. ODTTE0HDET. 2EZ2F. DY TLD) R Kb
»5ELET.
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scala> val 1 = List(1 -> 2, 2 -> 3, 3 —-> 4)
1l: List[(Int, Int)] = List((1,2), (2,3), (3,4))

B TL-7UNy & LTEICTEDIIELSTT.

scala> l.map((el: Int, e2: Int) => el + e2)

/L. 2. I 5—hLE T,

<console>:9: error: type mismatch;
found : (Int, Int) => Int
required: ((Int, Int)) => ?
l.map((el: Int, e2: Int) => el + e2)

ZHIME. CDOTHILEICLTUNYITHIEIITEIRTA. COETHICII200H VI T

S, 7oeH & &8 LET.

scala> l.map(e => e._1 + e._2)
resl: List[Int] = List (3, 5, 7)

HO1 DDA TV IUIE. case T LTNY—URYFUTE LT TILETUNY DT HIET

ER

scala> l.map{ case (el: Int, e2: Int) => el + e2}
res2: List[Int] = List (3, 5, 7)

NoDIid. 7Ly avIiEnslcankd.

US4 2 TH T =L https:/iriptutorial.com/ja/scala/topic/4971/% 7 )L
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30: /\—1

ParseResult Cases
ParseResult(: (g3j®b§% ‘9 SE 3’

e DETHDICDNWTDOY—H—T. T 5.
« RYFMENIZDILT HY—H—5L., O N—Y—IFFDICNNy o by LT T,

—
TR, X T,
e Io— ELIT. XU bhIyIPTNDERDNIEA.
Examples
Ay
import scala.util.parsing.combinator._
class SimpleParser extends RegexParsers ({
// Define a grammar rule, turn it into a regex, and apply it the input.
def word: Parser[String] = """[A-Z] [a-z]+""".r " { _.toString }
}
object SimpleParser extends SimpleParser {
val parseAlice = parse(word, "Alice went to Alamo Square.")
val parseBarb = parse(word, "barb went Upside Down.")
}
//Successfully finds a match
println(SimpleParser.parseAlice)
//Fails to find a match
println(SimpleParser.parseBarb)
FOLSCHEVET.
[1.6] parsed: Alice
resO: Unit = ()
[1.1] failure: string matching regex " [A-Z][a-z]+' expected but "b' found
barb went Upside Down.
Allce®[1_6]‘i\ @bgl(\—-‘&) D\ j—é D®®b§6?$é:t% L/T(’\i-a—o
X224 U T/N—Y—={ htps://riptutorial.com/ja/scala/topic/3730// \—H—
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31 N A TP

Examples

Apache Spark?® %’ 1 7UDF

import org.apache.spark.sqgl.functions.

// Create a function that uses the content of the column inside the dataframe

val code = (param: String) => if (param == "myCode") 1 else 0

// With that function, create the udf function

val myUDF = udf (code)

// Apply the udf to a column inside the existing dataframe, creating a dataframe with the
additional new column

val newDataframe = aDataframe.withColumn ("new_column_name", myUDF (col (inputColumn)))

X224 UTNA TOI—HF—%&E https:/Iriptutorial.com/ja/scala/topic/8241//\4 T O 1—f—
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30 NI Ty F

« L 2% <Y FpartialFunction
« LLIUIDIDIZMIZNRIOTHETY

INT Aty —

vLo5 DINT—UR Y FUTEINTNWS,

case t case IJ Z |\ °

Examples
S TN =R Y F
DIF. #EDETHELTHET.

def f(x: Int): String = x match {
case 1 => "One"
case 2 => "Two"
case _ => "Unknown!"

}

£(2) // "Two"
£(3) // "Unknown!"

47T
. TF—LRL—F BT I7FLEOTEDN. TEIHVIEA.

def g(x: Int): String = x match {
case 1 => "One"
case 2 => "Two"

}

g(l) // "One"
g(3) // throws a MatchError

%(f%@%(j—éj-:&)(:\ 7_:77.!_”/ |\0)}7__Z case _ => <do something> %?%@b§::?(30)70|3
T23I0DOTT. case?Z 22ADBLT0hNIE. JUNA ST H5DICDTEICLTLREE N,
ENk-ET52—Y—054TOHLLTT. YYFNRTHS. TIOFLIODT—XEE0hE L
NnNILA

L. A4 UTEINTHENWETSHIEHTEIT. ol LETETNEZVEEA
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. NI, DETED. Ny F—bETCHOOWTNIOICEI>TEINE T,

One two@?éhf(ﬂéb\ @/\3}_7t L/_Céh_((r\é

val One: Int

val two: Int

ENBIINTT S ENTELT

def g(x: Int): String = x match {
case One => "One"
case "two' => "Two"

}

ZIFjavaRE S0 TarSz U éRldEY. 3HVFEBA. case 7OV IMNET EHE. FNH
SN, BLET. LIh>T. 45— II0r—X7ay o ThrizhidE DI A,

def f(x: Int): String = x match {
case _ => "Default"
case 1 => "One"

}

£(5) // "Default"
f(1) // "Default"

Llck B XY9—2RyF T

BINF—URYyFUTTII. SNbld. #RI—TDEVYNY RDLET. ICL>TIF. A2 O0—
TOETHBHVIT.

DIF. EZTLOYZRNED . 5TLOLWIIMELEXT. MY TILO1D2ODOELTT S, 2
O oYl bEnEd. UZKMIELALEWZ., LWy TiLlsan d.

def tabulate(char: Char, tab: List[(Char, Int)]): List[(Char, Int)] = tab match {
case Nil => List ((char, 1))
case ("char’', count) :: tail => (char, count + 1) :: tail
case head :: tail => head :: tabulate(char, tail)

}

DIF. AV Y RDcnarDIINT—U Ry FTIINTOWEBNY—RyFUTE LTWE T, X
‘9\ tabulate ('x"', )%Uj_t\ wcasefétd)& 5(:52/7:&‘3—0

case('x', count) => ...
Scalald. T4 voR—o ToNnkELLEELTLES. LEOCTESHLET.
SeqP /NI —URYF Y

JL2Yy3arvonksad 51213
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def f(ints: Seq[Int]): String = ints match {
case Seqg() =>
"The Seqg is empty !"
case Seq(first) =>

s"The seq has exactly one element : $first"
case Seq(first, second) =>
s"The seq has exactly two elements : S$first, $second"
case s Q@ Seg(_, _, _) =>
s"s is a Seq of length three and looks like ${s}" // Note individual elements are not
bound to their own names.
case s: Seq[Int] if s.length == 4 =>
s"s is a Seq of Ints of exactly length 4" // Again, individual elements are not bound

to their own names.
case _ =>
"No match was found!"

24 JT7E
DEL. DVEILIVYVIVELTTSICIG

def f(ints: Seq[Int]): String = ints match {

case Seq(first, second, tail @ _*) =>

s"The seq has at least two elements : $first, S$second. The rest of the Seqg is $tail"
case Seq(first, tail @ _*) =>

s"The seq has at least one element : $first. The rest of the Seq is $tail"

// alternative syntax
// here of course this one will never match since it checks
// for the same thing as the one above
case first +: tail =>
s"The seq has at least one element : $first. The rest of the Seq is $tail"
case =>

"The seqg didn't match any of the above, so it must be empty"

. BT BHDICTHIEMTELDENT. DEDINI—URYFUTESEMNTES.

Ni1E B LTWS, V=T URIINT—URYFUTTHELI TN, e LTLEODL ST
EICLTLREEN, TNEITFSICIE. seq( .. ) ELICELET.

WrappedArray » Vectorfl 8?(3 ce %3’ 6 _ t (JT%E ﬂ'/bo

scala> def f(ints:Seqg[Int]) = ints match {
| case h :: t =>h
| case _ => "No match"

(.
f: (ints: Seqg[Int])Any

scala> f (Array(l,2))
res0: Any = No match

%? L/?r+:

scala> def g(ints:Seqg[Int]) = ints match {
| case h+:t => h
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| case _ => "No match"

I}
g: (ints: Seqg[Int])Any

scala> g(Array(l,2) .toSeq)
res4: Any = 1

7J— R D
case&FifE AbHET. NY—URYF U EOV YO 5T HEMNTEXT.

def checkSign(x: Int): String = {

x match {
case a if a < 0 => s"S$Sa is a negative number"

case b if b > 0 => s"$b is a positive number"
case ¢ => s"S$c neither positive nor negative"

HBEICDA—RDBER Y FELEOWELDCTHIENTTIUNA ZRLIFLIICNEX YV F
LEEA

def f(x: Option[Int]) = x match {
case Some(i) if i % 2 == 0 => doSomething (i)
case None => doSomethingIfNone

(:MatchErrorb\“ZD_éhig—o 3”?_(0)’7'—Z(C'3(,\_C'§'%75\ '7’(”/ Fb—F@t%?’%’T—
2T EMHVES.

def f(x: Option[Int]) x match {

case Some (i) 1if i % == 0 => doSomething (i)
case _ => doSomethingIfNoneOrOdd

TR SR K BN TF T

FXTDcase? 7R3 INTF—2UXRYyFUTDIlcasey ZADI IINET BH=2HDICTES
extractorg L& 9.

case class Student (name: String, email: String)

def matchStudentl (student: Student): String = student match {

case Student (name, email) => s"$name has the following email: $email" // extract name and

email

}

ING—VURYFUTDIRNTODRIL—ILENET. T—REELTIYYFUTETELT.

def matchStudent?2 (student: Student): String = student match {
case Student ("Paul", _) => "Matched Paul" // Only match students named Paul, ignore email
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case Student (name, _) if name == "Paul" => "Matched Paul" // Use a guard to match students
named Paul, ignore email

case s 1if s.name == "Paul" => "Matched Paul" // Don't use extractor; use a guard to match
students named Paul, ignore email

case Student ("Joe", email) => s"Joe has email S$email" // Match students named Joe, capture
their email

case Student (name, email) if name == "Joe" => s"Joe has email S$email" // use a guard to
match students named Joe, capture their email

case Student (name, email) => s"$name has email $email." // Match all students, capture
name and email

}
7L 3 TChHITYFT

OptionZ A4 TJTIXYFUILTHS

def f(x: Option[Int]) = x match {
case Some (i) => doSomething (i)
case None => doSomethingIfNone

Z h‘; fold v map / getOrElse% 5 Z t t (2 getOrElse

def g(x: Option[Int]) = x.fold(doSomethingIfNone) (doSomething)
def h(x: Option[Int]) = x.map(doSomething) .getOrElse (doSomethingIfNone)

INT—=URYF T

MENZTHBF TIVIINENITI—URYFUTTSHE. Scalald T U/NAILICTRTDOT—Z
mliCLTtnws | ZeEE5FTyrLET

sealed trait Shape

case class Square (height: Int, width: Int) extends Shape
case class Circle(radius: Int) extends Shape

case object Point extends Shape

def matchShape (shape: Shape): String = shape match {
case Square (height, width) => "It's a square"
case Circle(radius) => "It's a circle"
//no case for Point because it would cause a compiler warning.

ShapeL/('\case classby—ﬁéhét\ Shapeg—fi_c-d)matchbs:I INA 50>€'Z D_L&DE?O y gi e
SO V7705V EVET. JUNA @ BEIXTOI—R=CLET.

Regextm)\ﬁ_y?\y;yﬁ.

val emailRegex: Regex = "(.+)Q@(.+)\\.(.+)".r

"name@example.com" match {
case emailRegex (userName, domain, topDomain) => println(s"Hi SuserName from $domain")
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case _ => println(s"This is not a wvalid email.")

CDTIF. BENSA—LT RLRICTBESICHET. F5THNIE. sernane Edomain SN
_Céhi -§—o topDomainBéhi j’bf\ :@T[;Bbhi ﬂ'/bo str rUL‘Et\ new Regex(str) t C
TY. 3. DIZLk>TTELT,

INT— A U —@
el INFI—URYFUTICEIINA VR LET. N4 U RENE. LicATVzo bE3L
oA TV hOOWTNMTY,

sealed trait Shape
case class Rectangle (height: Int, width: Int) extends Shape
case class Circle(radius: Int) extends Shape
case object Point extends Shape
(Circle (5) : Shape) match {
case Rectangle(h, w) => s"rectangle, $h x Sw."
case Circle(r) if r > 9 => s"large circle"
case ¢ @ Circle(_) => s"small circle: ${c.radius}" // Whole matched object is bound to c
case Point => "point"

> res0: String = small circle: 5

NA U RENEIFZ. ET4LYTTEXT. T
case Circle(r) if r > 9 => s"large circle"
DESTEmMTES T

case ¢ @ Circle(_) if c.radius > 9 => s"large circle"
d. THBXXT—2DIIDH N4V RTELT,

Seq(Some (1), Some(2), None) match {
// Only the first element of the matched sequence is bound to the name 'c'
case Seqg(c @ Some(l), _*) => head
case _ => None

> res0: Option[Int] = Some (1)
NI —URYF LTI

i:»;instan;‘,cOf[;W?(;73 < N /\9_\/7 \‘/? ‘Jﬁé% L/_C’( \JZQ DZO)Q’( 7%?1 \‘/0 j—é: t
HLTELT.

val anyRef: AnyRef = ""
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anyRef match {

case _: Number => "It is a number"
case _: String => "It is a string"
case _: CharSequence => "It is a char sequence"

}
//> resO: String = It is a string

T—ZDIITY .

anyRef match {

case _: Number => "It is a number"
case _: CharSequence => "It is a char sequence"
case _: String => "It is a string"

}

//> resl: String = It is a char sequence

CDEDIC. THF—LRI—F=E 0T switch A T— AU RMNITOWET. LIL. OFATh
LBINF—URyFEedhrbEsl tbTEEXT. 213

case class Foo(s: String)
case class Bar(s: String)
case class Woo(s: String, i: Int)

def matcher (g: Any):String = {

g match {
case Bar(s) => s + " is classy!"
case Foo(_) => "Someone is wicked smart!"
case Woo (s, _) => s + " is adventerous!"
case _ => "What are we talking about?"
}
}
print (matcher (Foo ("Diana"))) // prints 'Diana is classy!'
print (matcher (Bar ("Hadas"))) // prints 'Someone is wicked smart!'
print (matcher (Woo ("Beth", 27))) // prints 'Beth is adventerous!'
print (matcher (Option ("Katie"))) // prints 'What are we talking about?'

rooC oo 7 YF—X T % LT 'unbound variable& &€ %' 2 &I LT 2E 0, 2F 0D, C
DI tagasE27 IS U REINT O EWE=H., TODNYRITIITEIBA. i, Fob
THAHENEIZBTIC [D]ICE8E0ICETT.

F—TLZAYFERIIL Y I T YT AAYFELTILNALINTNT—UT
v F T

@switchT / 7__—‘\/ 3 :/(;\ /\‘\’( |\ d1— |< |/’\“)b_6match27___ |\ )L v |\ %mtableswitch(: %2_ é:
EMTESIEETIUNATICLET. Chid. CEPODED(ZENTESNAF—1KTT.

@switch?j T—y 3 ld. I)%ajbtfinal valtm(\—- L/—C@Jj L/E g—o /\9_?/7“/9:%
tableswitch/lookupswitcht L/_Cj INA )l/?’%?&(ﬂ\ dINA 5‘i% in g—o

import annotation.switch
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def suffix(i: Int) = (i: @switch) match
case 1 => "st"

case 2 => "nd"
case 3 => "rd"
case => "th"

FONT—2RyFELTT
scala> suffix (2)

resl: String = "2nd"

scala> suffix (4)
res2: String = "4th"

{

Scala |\ XaiAb 2.8b\‘5@switch

CENSB, 5. AUNATEF. RYFWIT—TILZRA vy FE=3Ly o7y T2A
YFIZAUNALEINTWSEZEEL. BOICDIZTIUNALTHEIS—F LT T

o

Javah o

o T—TINZAYTF [AVUTYIREVNY VTILLBYNY YV TT—TILANDT T4 Z |
e lookupswitch "X—X VY F EIN VTILLBINY UV TT—TL DT V22"

ICDONT—2 % 35

LESHDIZDIZLTIDDcase B S B SH/DICSTEMTESL T

def f(str: String): String = str match ({

case "foo" | "bar" => "Matched!"

case _ => "No match."
}
f("foo") // resO: String = Matched!
f("bar") // resl: String = Matched!
f("fubar") // res2: String = No match.

CDTEIRYFUTTEHESFLADN. OIATORYFUTICEL>TNT S EICLTS

AL

sealed class FooBar

case class Foo(s: String) extends FooBar

case class Bar(s: String) extends FooBar

val d Foo("Diana")
val h = Bar ("Hadas")

// This matcher WILL NOT work.

https://riptutorial.com/ja/home
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def matcher (g: FooBar) :String = {

g match {
case Foo(s) | Bar(s) => print(s) // Won't work: s cannot be resolved
case Foo(_) | Bar(_) => _ // Won't work: _ is an unbound placeholder
case _ => "Could not match"

D XA UREINTWEODEERT . O”hELLLOIG. h(

def matcher (g: FooBar) :String = {

g match {
case Foo(_) | Bar(_) => "Is either Foo or Bar." // Works fine
case _ => "Could not match"

FNold. drlcosr—2#LTLE T

def matcher (g: FooBar) :String = {
g match {
case Foo(s) => s
case Bar(s) => s
case _ => "Could not match"

T TNDINY—RyF T
DY TLDriscTZoNE T

val pastries = List (("Chocolate Cupcake", 2.50),
("Vanilla Cupcake", 2.25),
("Plain Muffin", 3.25))

INF—URYFUTETHE. 2ol TEXT.

pastries foreach { pastry =>
pastry match {

case ("Plain Muffin", price) => println(s"Buying muffin for S$price")
case p if p._1 contains "Cupcake" => println(s"Buying cupcake for ${p._21")
case _ => println("We don't sell that pastry")

DT—ITl. DELTTHETHELTHIET. 20— TIF. 7LD ET 5 itBLU
tuplePZE LTWE .

T4 UTING—UXR Yy TF T https:/iriptutorial.com/ja/scala/topic/661//NF — X F
.
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Scala®/ N\ rT—VI3&EHTATILDE LET. EZIF. con.sq1 Eorg.neep/ NV T—YTD
connectionb\.‘bhi -afo :_ h% G)/ \O\y }7-_\\)(: 7 7 ﬁ Z '§' é (: ‘J v com.sqgl _connectj_onj:j& U
org.http. connection%%n%nTéi '§'o

Examples
I —

package com {
package utility {
package serialization {
class Serializer

N =T T AL

packageld . DM T7AILICNNAL VU RENEBA. N T—VDEDTFAILTDIFSHI &
BTeETXT. 213 O/ vy —Yldmathl.scala? 7 4 /)L Emath2.scala? 7A LIZHVF T,

mathl.scala” 7 1 /L

package org {
package math {
package statistics {
class Interval

}

7 7 4 \Lmath2.scala

package org {
package math{
package probability ({
class Density

}

7 7 4 Jstudy.scala
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import org.math.probability.Density
import org.math.statistics.Interval

object Study {
def main(args: Array[String]): Unit = {

var a = new Interval ()
var b = new Density ()

N

INY T—3T

Scala/ NV i —VI3 . Java/N\Y T—VDIZSDH DX .
DIZARA U ITI—REQETBIH. Ny T—IIFINTTEINTHI T, I&. oA 57—
XYRMRAAUELTNNYT—VELET. 2EZIF.

io.super.math

F 24 TNy T— % https://riptutorial.com/ja/scala/topic/8231// X T —
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val. BFTVTO b BIUDBEOWAYV Y REC, IoICEIFLTLEZE N, DEZ
OBH B3, OH5. EFTVII N, BLKUArAY Y RELET.
- Odersky. Spoon. Venners/C& $Scala7 A7 22V

COTLT YT =3 0TI L Odersky® EDSH DL 7.

Examples
I LWkl
BHIZEICLEWTREN, FEAED. ERIIOHLDRETITT

N

o :E+ F@ck :)7;(.AP| map » flatMap ~ fold
Scalal 3L b O TAH VT,

L4 0)7—: &DODCake patterni 7—: ‘iReader Monad o
i implicitt L/—C@%-d_o

OO e [TEDTIETIEIHDIEA. THICENOOEIFTLLZE 0. Ok WEd Y
tT7hNEdSHE. O—RelL. AT+ REIEIT.

1ODICHENICKDZ L LW TL 23,

« DDHBHEDITS.
o forgst (gmap(: td" Li ER

DESBRHOBHBHELELLS

if (userAuthorized.nonEmtpy) {
makeRequest () .map {
case Success (respone) =>
someProcessing(..)
if (resendToUser) {
sendToUser (...)

}

}
}

FTRTODwitherE /213 Dvatidationk DB EFTIZ. OELDICL T ENTETT
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for {
user <- authorizeUser

response <- requestToThirdParty (user)

FoAp

<- someProcessing(...)

sendToUser

}

|12 7%

AT AN ZE

TI7FILBNTIZ

THNIT. Tl LTRSS, 2L, 2 dna—FT4 VT4 5V —LL

XICTELT.
recursiontcomp*eheﬁsioﬁsd)?(gtf < N )b—7°€'o
ALY IVELET. CNdE V0% T 5/HDTT.

CRUDTIZ . T—% . CQRSRXZA LBV Y IICETXT.

2L ETEDICIETODHDE T,

varld. AB—AhAItcEZIE. TOY—TTEE T,
mutableODZGZ/”—:/\D7 F—X e LET.

74 TR NT S0 7 4 2T hitps:/riptutorial.com/ja/scala/topic/a376/ <X b T Z 7 T «

A
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XoOld. AUNAILDOATTATZIUTDTT. PAV Yy Rig&. Scalad—FRODIF. I
WNALIZOI—RETBHHICTELS. ¥o/AIRG. OI—R&EFTT—5TT S5DScalad—RT
9. [Macro Paradise][[7 274 vId. YUV AMEZZTLET. [NI/ANITA ]
http://docs.scala-lang.org/overviews/macros/paradise.html

o defx=¥Z Bx_impl //xI3¥ 2 AT, x_implldI—REFTSHHICHhNE T
« def macroTransformannotteesAny *Any =¥ 2 RAimpl //7 / T—Y 3T 0% 9 %

?7 H (J\ scala.language.macros%’r \J/-I_\_ I\scala.language.macrosbs\ JNA 37-\_7‘\/ 3
language:macros lJ—C\ (:3—6b§$§ é?g—o 77 Elff(jbfln%t bi ‘g—o 77 El?&?‘é:l— |<_C
IHDEEA.

Examples
E4/A=

R O3, ET7TATLEFDNDTIILIT.

import scala.annotation.{compileTimeOnly, StaticAnnotation}
import scala.reflect.macros.whitebox.Context

@compileTimeOnly ("enable macro paradise to expand macro annotations")
class noop extends StaticAnnotation {
def macroTransform(annottees: Any*): Any = macro linkMacro.impl

}

object linkMacro {
def impl (c: Context) (annottees: c.Expr[Any]*): c.Expr[Any] = {
import c.universe._

c.Expr[Any] (q"{..S$annottees}")
}
}

ecompileTimeonly 7/ 7T—Y A VId. CTONIVARST B/oDIC nraaicc d IINA T T 504 mA
VOL—REENHBHEETAVE—VTIT—2LET. SBITZLTINEDHSHECH
nE9,

oA, oLSICTEET.

@noop
case class Foo(a: String, b: Int)
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@noop
object Bar {

def f£(): String = "hello"
}
@noop
def g(): Int = 10

Ay R=2T7nm

Ay RserAaTchbHEINTNHWS, I/ Tl LTENi-dI—REFD. FNEASTIC
LEF. L. FoASTELTYZO020FL. LOASTELE F. LW ASTISO—ILH A NIRRT
4 2EINET.

import reflect.macros.blackbox.Context

object Macros {
// This macro simply sees if the argument is the result of an addition expression.
// E.g. isAddition(1+1) and isAddition ("a"+1).
// but !isAddition(l+1-1), as the addition is underneath a subtraction, and also
// 'isAddition(x.+), and !isAddition(x.+(a,b)) as there must be exactly one argument.
def isAddition(x: Any): Boolean = macro isAddition_impl

// The signature of the macro implementation is the same as the macro definition,
// but with a new Context parameter, and everything else is wrapped in an Expr.

def isAddition_impl (c: Context) (expr: c.Expr[Any]): c.Expr[Boolean] = {
import c.universe._ // The universe contains all the useful methods and types
val plusName = TermName ("+") .encodedName // Take the name + and encode it as $plus

expr.tree match { // Turn expr into an AST representing the code in isAddition(...)
case Apply(Select(_, "plusName'), List(_)) => reify(true)
// Pattern match the AST to see whether we have an addition
// Bbove we match this AST

// Apply (function application)

// / \

// Select List(_) (exactly one argument)

// (selection ~ of entity, basically the . in x.y)

// / \

// _ \

// ‘plusName® (method named +)

case __ => reify(false)

// reify is a macro you use when writing macros
// It takes the code given as its argument and creates an Expr out of it

Tree @ ELTBYIBAEDIEDHTT . mxpr 8T B/oDIreieyMEDLDIZETNEDDL SIT.
g quasiquoteldtree LTT BT EMTELT. DFTHEBHTELILICLTLLES L
expr,tree(; < expr,tree?g—b\“\ Tree%d)%d)?g—b\“\ ?‘;5} @E-@/\/? L/j’:o

// No Exprs, Jjust Trees
def isAddition_impl (c: Context) (tree: c.Tree): c.Tree = {
import c.universe._
tree match {
// g is a macro too, so it must be used with string literals.
// It can destructure and create Trees.
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// Note how there was no need to encode + this time, as g is smart enough to do it itself.
case q"S${_} + S{_}" => g"true"
case _ => g"false"

Y7 HaDIT T —

R0, context LTAUNA SOELIST—FEZTHHVET.

2813, WI—RIZDWTIRIZLEEL. AUNATDAYE—ITEDITRNTDA VRHF IR *E
I— LW E LET DT ATFTINENIZTIEONIIDOTIIZEIBA. COE S A VvEe—Y
=dl3blhbnwWRorOe>5EmMTEET.

import reflect.macros.blackbox.Context

def debtMark (message: String): Unit = macro debtMark_impl
def debtMarkImpl (c: Context) (message: c.Tree): c.Tree = {
message match {
case Literal (Constant (msg: String)) => c.info(c.enclosingPosition, msg, false)
// false above means "do not force this message to be shown unless -verbose"
case __ => c.abort (c.enclosingPosition, "Message must be a
string literal.")
// BAbort causes the compilation to completely fail. It's not even a compile error, where
// multiple can stack up; this just kills everything.
}

q" ()" // At runtime this method does nothing, so we return ()

IHIC. 08T H5LDICEINTHWENI—RERI—DV T S-HIC. vI3. DORIBOET 5
EMTELT &L UELLITH. JUNA 0 LET. 0880, W EIo—LE
9.

import reflect.macros.blackbox.Context

def ?!? : Nothing = macro impl_7?!?
def !!! : Nothing = macro impl_!!!
def impl_?!?(c: Context): c.Tree = {

import c.universe._

c.warning(c.enclosingPosition, "Unimplemented!")

q"${termNames .ROOTPKG}.scala.Predef.?2?2"

// If someone were to shadow the scala package, scala.Predef.??? would not work, as it
// would end up referring to the scala that shadows and not the actual scala.

// ROOTPKG is the very root of the tree, and acts like it is imported anew in every

// expression. It is actually named _root_, but if someone were to shadow it, every

// reference to it would be an error. It allows us to safely access ??? and know that
// it is the one we want.

def impl_!!!(c: Context): c.Tree = {
import c.universe._
c.error (c.enclosingPosition, "Unimplemented!")
q"${termNames .ROOTPKG}.scala.Predef.?2?2"
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36: EF R

Examples
EFR

(CI3. B Ridfratrap CPIAVTFZT HE i COIAVUTFHFET HD2DDT/INY I I NI
r 1 ESNCOIUTHTY,

AT 2D 1istrr) « set(T] « option(TIX T o
Ay
Monad uld . fiatmapEunit 22DPED/NT A MU WD yin T .

trait M[T] {
def flatMap[U] (f: T => M[U]): M[U]
}

def unit[T] (x: T): M[T]

iy gT5Y )N

l.(m flatMap f) flatMap g = m flatMap (x => f(x) flatMap g)

DI V=T UZMENTOEWE. OTHY—LETSIENTELXT. LichoT.
2T L. gICETBRBE. BHIL. EDICETHEDEUDONE T,

m

2. D unit(x) flatMap £ == f(x)
DXV, EDTI7IYMIRYTENLEDEFRIZ. 5T B EETH 5.
3.m flatMap unit == m
hnizllTcd. AaZybMILTI7IY Ry TENEEFRI ZNICTSEFRELE
g—o
val m = List (1, 2, 3)
def unit(x: Int): List[Int] = List (x)
def f(x: Int): List[Int] = List(x * x)
def g(x: Int): List[Int] = List(x * x * x)
val x = 1
1.
(m flatMap f).flatMap(g) == m.flatMap(x => f(x) flatMap g) //Boolean = true

//Left side:

List (1, 4, 9).flatMap(qg) // List(1l, 64, 729)

//Right side:

m.flatMap(x => (x * x) * (x * x) * (x * x)) //List(l, 64, 729)

2. D
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unit (x) .flatMap(x => f(x)) == f(x)

List (1) .flatMap(x => x * x) == 1 * 1
3.0
//m flatMap unit == m
m.flatMap (unit) == m
List (1, 2, 3).flatMap(x => List(x)) == List(1,2,3) //Boolean = true

aL 72 3>21IMonads T

L2y avmEEAEIR. BF R viscir) « optionit) ~ TR/ EFROESBHD micner (1]
N Future[T] ?3—0 :h%@j l/a \\/ 3 \J‘;for@for(: (: (:flatMap: tb\“?%i g—:n(i\

flatMap@@ % flatMap °

val a = List (1, 2, 3)
val b = List (3, 4, 5)
for {

i <= a

Jj <-Db

} oyield(i * 3j)
FnbnsELTT

a flatMap {
i => b map {
j=>i*3
}
}

TFRET—HEL. FODICLI LW, CZTIROEOICTEFTA VI T—HEICF T
—VFsIEthTEL T,

A 224 2 TEF RZE https:/iriptutorial.com/ja/scala/topic/4112/T + K
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37:- DAY AL TF

5%z

YOI, WS T IDICTE e FF

DIFZITDICTBENHVET. DD, AU\ DinalCT. Ny r—IFr vz o
RNEIZATYVTORNILTWWSIZ. EhdlemTELT

AV RO G SO DODIE O

http : //docs.scala-lang.org/style/naming-conventions.html

@O /NA L

val (a,b) = (1,2)

// a: Int =1

// b: Int = 2
LhLZhIFLEIEA
val (A,B) = (1,2)

// error: not found: value A
// error: not found: value B

Examples

val EvarZlT TlIh D FHA

val tvar

scala> val a = 123
a: Int = 123

scala> a = 456

<console>:8: error: reassignment to val

a = 456

scala> var b = 123
b: Int = 123

scala> b = 321
b: Int = 321

° val(j?%it’-/b Java finalODCk :) (\—- N

SNhicbTEEXEA

e var JT7 7L URIZ. JavaTDEELTYDTTT

BXungalL 7y 3>
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val mut = scala.collection.mutable.Map.empty[String, Int]
mut += ("123" -> 123)
mut += ("456" -> 456)
mut += ("789" -> 789)

val imm = scala.collection.immutable.Map.empty[String, Int]
imm + ("123" -> 123)
imm + ("456" -> 456)

+ ("789" -> 789)

imm

scala> mut
Map (123 -> 123, 456 —-> 456, 789 —-> 789)

scala> imm
Map ()

scala> imm + ("123" -> 123) + ("456" -> 456) + ("789" -> 789)
Map (123 —-> 123, 456 —> 456, 789 —-> 789)

Scala® o4 753, OTF—ZELET—9DE LET. OF—Ih[ ] Ensf. oaL sy
VIAVUEA UITL—ITTS0DIZ. LA URZUZBENET., ILI2y3aVdA IR T Y
2lE. DA IRFIREEETHIENTEL T,

Tk dL 2 ¥ 3 >Scala®
LrL. ICDICZTEHZLIITETERA
DlF. ELT. 2527V TLTHE LK Dmap& DuapPINT DT Emp

def merge2Maps (ma: Map[String, Int], mb: Map[String, Int]): Map[String, Int]

DHE. for (x, v) <~ map) ED2TCIYVTDEL. DDDOTY—VEINIEIY TET I EMTE
9.

def merge2Maps (ma: ..., mb: ...): Map[String, Int] = {
for ((k, v) <- mb) {

220

}

COICDERTICICELITT. TP EINTVET . THIF. Feorll@E Deor o

// this:
for ((k, v) <- map) { 227 }

// is equivalent to:
map.foreach { case (k, v) => 22?2 }

TR IZ I3 RITI RS TR
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foreach(j(:—'D—C("i j—o 7:5bfforeach?b§:é:t%tj::U(:\ “"755'_(‘3'0 ':-d)\ var result%
TED. BT—HYETEHIENTELS.

result»\7 v 7m t y) D va L

DIF . L/Ck :-)matmb L/ Th éscala.collection. immutable.Map ~ 7—: Bjﬁ\j— 6 = t b\.\?%result b“’t) E’

ma

val result = mutable.Map() ++ ma

. BT %0FDL. naPDDyeyMITTICT I, o TELE T,

mb.foreach { case (k, v) => result += (k -> v) }
Ay

NETHDEZAICHIFLWES L, [HIALIYVIVETENHVET,

def merge2Maps (ma: Map[String, Int], mb: Map[String, Int]): Map[String, Int] = {
val result = scala.collection.mutable.Map() ++ ma
mb.foreach { case (k, v) => result += (k -> v) }

result.toMap // to get back an immutable Map
}

/)

scala> merge2Maps (Map ("a" -> 11, "b" -> 12), Map("b" -> 22, "c" -> 23))
Map(a -> 11, b -> 22, c —-> 23)

:0)3/+|)2‘_T\foreach%‘9 < (C(JE5§'n(i$b\Tﬁ'b\(C(J\ ZII/O“/EI \J%‘Q L/L/_C%j—é\
ATVAVDET BT forarest €T D ENTEE T

def merge2Maps (ma: Map[String, Int], mb: Map[String, Int]): Map[String, Int] = {
mb.foldLeft (ma) { case (result, (k, v)) => result + (k -> v) }
// or more concisely mb.foldLeft (ma) { _ + _ }

}
CD. I2ED ™I, fordrett zero CHBmaMDOE B rordrest o

OMC. ZODIF. D/cfeFH T Duapt YRXFTURZLTLTOE TN ENoDA VT U
FuapZ 7 B—TIRELL. OA VXTI ELRT—IELTVWSEIELTEDHVET.

F 7%

foldlest 7 JA—F DL DICTHNIE. & 0141t TEMTT. DT—FE5FT S ET. O
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3g- Il 7> 3>

JL2y3avid. LRLOOETZEILEL>TTET ST UT%2ICLET. ChiCED. JILF
jT-T—*%O?V%(:?%g?O :II/O‘\/E \JOD(:.';\ ParArray ~ ParVector ~

mutable.ParHashMap v immutable.ParHashMap ~ ParRangeZI t‘bf&) @ParRange o ZI U A |\ 3. |\ gl

AURNIHDET

Examples
aL7>3arok
AL2yarymhnldliyvavedsilld. oo AYVYRERLET. ALV aUhnIlLy

= \Jﬁ’g— SIC1F. seqj‘ P |< E’U L/:I._ 3’0 DTIE. ODVector%ParVector N UParVector Vector
LLET,

scala> val vect = (1 to 5).toVector

vect: Vector[Int] = Vector(l, 2, 3, 4, 5)

scala> val parVect = vect.par

parVect: scala.collection.parallel.immutable.ParVector[Int] = ParVector(l, 2, 3, 4, 5)

scala> parVect.seqg
resO: scala.collection.immutable.Vector[Int] = Vector(l, 2, 3, 4, 5)

par VY REZIRBIEMTELT. CNICKD. JLI/yYIVEILIZYVIVICL. BIZTY
vaIveEdsENTELT,

scala> vect.map(_ * 2)
resl: scala.collection.immutable.Vector[Int] = Vector(2, 4, 6, 8, 10)

scala> vect.par.map(_ * 2)
res2: scala.collection.parallel.immutable.ParVector[Int] = ParVector(2, 4, 6, 8, 10)

NoDOTIE. IZI>DICIHFLN. F0. OFEEETICHLEICENI T,
&L
L 72 32%FNTTENPSIE. AL 73> LW E3wn,

L2y 3avi3IlELET. 2FD. gRTOBDICEN. S TovyHIilanEs., JAav
yHiE, OS> TWSESKIZNL, ILZyavohk. LTEnsldTs. LI—RE&E295%5&
TahonE 9.

DD, En-aLosyavplRIicengE g,
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scala> val list

(1 to 1000) .toList

list: List[Int] = List(l, 2, 3, 4, 5, 6, 7, 8, 9, 10.

scala> list.reduce(_ - _)

resO: Int = -500498

scala> list.reduce(_ - _)

resl: Int = -500498

scala> list.reduce(_ - _)

res2: Int = -500498

scala> val listPar = list.par

listPar: scala.collection.parallel.immutable.ParSeq[Int] = ParVector(l, 2, 3, 4, 5, 6, 7, 8,
9, 10...

scala> listPar.reduce (_ -
res3: Int = -408314
scala> listPar.reduce (_ -
res4: Int = —-422884
scala> listPar.reduce (_ -

resb5: Int = -301748

foreachEEDESIF. DIOICENIZIL IV IVTRELLSNEWIENHVET. hE
g— CINIE reducepmapjc—f 5@@7& a E’ [/map °

scala> val wittyOneliner = Array ("Artificial", "Intelligence", "is", "no", "match", "for",
"natural", "stupidity")

scala> wittyOnelLiner.foreach (word => print (word + " "))

Artificial Intelligence is no match for natural stupidity

scala> wittyOneliner.par.foreach (word => print (word + " "))

match natural is for Artificial no stupidity Intelligence

scala> print (wittyOneliner.par.reduce{_ + " " + _})

Artificial Intelligence is no match for natural stupidity

scala> val list = (1 to 100).toList

list: List[Int] = List(1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15...

A 742 TAL T Y3 U= nttps:/iriptutorial.com/ja/scala/topic/3882/ AL 7 ¥ 3
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39:

Examples
75 7\77@’)Cake/\° ¥y—>/,

//create a component that will be injected
trait TimeUtil {
lazy val timeUtil = new TimeUtilImpl ()

class TimeUtilImpl {
def now() = new DateTime ()

//main controller is depended on time util
trait MainController {
_ : TimeUtil => //inject time util into main controller

lazy val mainController = new MainControllerImpl ()
class MainControllerImpl {
def printCurrentTime () = println(timeUtil.now()) //timeUtil is injected from TimeUtil

trait

}

object MainApp extends App {
object app extends MainController
with TimeUtil //wire all components

app.mainController.printCurrentTime ()

DTl . MainControllerlCTimeUtilZ 3 & LE L1z,

%)&‘Et\ TimeUtil zE’MainController(:-j—67’\: &)OD _: TimeUtil => MainController o —Di D N

MainControllerlgbbinControllerlJTimeUtilo

DZTIR. V2225 ENTESLEIDCTI T ENEHL. JVUR—RXUMNTI IR
Timeutilimpl & LE T oy TAVII MRLODICEBLEECAY Y KBTS E hL—X
THILEDHTY,

(. IXNTOIVKR—R U REZEDTLIET. HEIoDGuiceliNTWWBiE . CNldpinging
LEd

& 224 T%L https:/iriptutorial.com/ja/scala/topic/5909/
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40:

Examples

=5

import scala.concurrent.Future

import scala.concurrent.ExecutionContext.Implicits.global

object FutureDivider ({

def divide(a: Int, b: Int): Futurel[Int] = Future {
// Note that this is integer division.
a/ b

(:2_(3‘\ divide';-t\ tz‘__/\*_abo
Z3¥5

LIc2d 503, DESHZETT. mapt VY RETSEHIETT. WDOHOI—RAS
FutureDividerjj‘\Jlg I\G)(:lj'_VJ'_(:1e7L v |< 7& "Creating a FUture"@bs6FutureDivider$ 3'0 J—
RISDFT BHELSCZ5HDICIIMBTLLE DF—/"—1

object Calculator ({
def calculateAndReport (a: Int, b: Int) = {
val eventualQuotient = FutureDivider divide (a, b)

eventualQuotient map {
quotient => println (quotient)

}

L7=2%9 %

DTHREINBEZEDHD . CNIZK DFuture T 52 EBH DI T, "Creating a future"® TI3.
PLI—RBDssE0Fqiviae P VY RICTEEDIHEDIITHNHEBLA. 0TLELDET S E
ArithmeticExceptionMAB—ENX T, TNIFTHI—RTEDLSICENTIMITIF. [ZFHH
WOMhHNE T,

IECOVEth/\Dg_\J7 \‘/ ; yg«?% L/E a—o

object Calculator {
def calculateAndReport (a: Int, b: Int) = {
val eventualQuotient = FutureDivider divide (a, b)

eventualQuotient recover {
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case ex: ArithmeticException => println(s"It failed with: ${ex.getMessage}")

Meai1ea® LET. CTIROICEDT T,

object Calculator {
def calculateAndReport (a: Int, b: Int) = {
val eventualQuotient = FutureDivider divide (a, b)

// Note the use of the dot operator to get the failed projection and map it.
eventualQuotient.failed.map {
ex => println(s"It failed with: ${ex.getMessage}")

[l N

DTIFI. EOT—X 2T BFuture® v D= LE L=, LHL. . DIRIEENIZICENTT. 2 C
(CHNEFT. o ThNTHET

object Calculator {
def calculateAndReport (a: Int, b: Int) = {
val eventualQuotient = FutureDivider divide (a, b)

eventualQuotient map {
quotient => println(s"Quotient: $quotient")
} recover {
case ex: ArithmeticException => println(s"It failed with: ${ex.getMessage}")

=TV TN—X

L&oTIR. ¢DPTEITENHDE T ristiruture(mnt] 1 Z2ELITH. DD 1isi 11 BT
ERHNET. ENOLSIE. 1istruture[ine]] DA VR D U Eryrure[List (Int]] CF o DD
j—:&b(:\ b‘ujurej \J/ \017_‘_ \JZ}_ 70\\)19 |\ (\: 'isequence} \/ "/ Fb\“% @E -a—o

def listOfFuture: List[Future[Int]] List (1,2,3) .map (Future (_))
def futureOfList: Future[List[Int]] = Future.sequence (listOfFuture)

L sequenceld. rom1ZErécl Corm1 THTAT I UTDOTIIONTWSTY,

traverse EITNEMHDETH. OELI TN, BELTEIDLT. = xEWDENTA=H L
LTTSE. sequencePE DICLE T

def 1listOfFuture: List[Future[Int]] List (1,2,3) .map (Future (_))
def futureOfList: Future[List[Int]] = Future.traverse (listOfFuture) (x => Xx)
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LML, Kld. aNfiistorruturePDA IR IR 2T 5 ERZICLET. THIC. Dldruture
VXM THBIEIHVERBA. LIch>T. COEDEDICTHIENTET T,

def futureOfList: Future[List[Int]] = Future.traverse(List (1,2,3)) (Future(_))

N LI'LS“C(1,2,3)IJGDt LTan. x => x[;Future(_) E—%i%?h (:Int%Future(:a“/jbig—
o CNDIF. NTHF—R U BEZEBH/DIC1ist (Future(nt | ECESHTETT .

D AOYEL . DI=DI

fordld. OOLIEICTHI—ROTAyos 55300 NE T,

f1, f2, £3 3_30)Future[5tring]%n%none, two, three®b§$n$ g_o

val fCombined =

for {
sl <- f1
s2 <- f2
s3 <- f£3

} yield (s"$sl - $s2 - $s3")

fCombined(;\ 3”\1' @bf(:g—ét N one - two - three%tFuture[String]& ‘Qi 3—0
MDExectionContextBZ ZTEINSZ &I LTLRRE W,

T, OO, fIatMap)‘ ey ROk 5DITDT. body@FutureZ\'j‘\)Iﬁ M3. TEhNn/fz-O
—RTOYIDEL. Y= UYL I—RICDEMBIEIZLTREE N, dEIIEFNEIC
ThWE T

val resultl = for {

first <- Future {
Thread.sleep (2000)
System.currentTimeMillis ()

}

second <- Future ({
Thread.sleep (1000)
System.currentTimeMillis ()

}

} yield first - second

val futl = Future {
Thread.sleep (2000)
System.currentTimeMillis ()

}

val fut2 = Future {
Thread.sleep (1000)
System.currentTimeMillis ()

}

val result2 = for {
first <- futl
second <- fut2

} yield first - second
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resultljj’éjlg b?ih}’:(;(:?&)nx resultzli?& ‘Qig—o
& & yie1all D TIZ L http//docs.scala-lang.org/tutorials/FAQ/yield.htmlE L T L F2& b,

A 224 2 T=L https://riptutorial.com/ja/scala/topic/3245/
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41

Examples

T—I

DETHE. ULIOIZ UMY EULZRI Y IICTyvyalEd. g sHeE. 77U5—v3ay
ITURMNYERYTIOIULTHEITNIEIEVERBA. LOEULDHS. ZNIIHEITYIT

DENHVET.

ZAZR PLELDIFLICICELET. craitrec FICLT. T—ILI—LDEICSIEMNTE

9. IUNAZ@>. &TERH. T7—*AvEe—VrLET.

Ay

CDIF. PN EEIT. DL LI EDH 5T H0H5HIcH. TRHEVEEA.

def fact(i : Int) : Int = {
if(i <= 1) i
else 1 * fact (i-1)

}

println (fact (5))

INDIA—HZELTEUYT E. 2TV DIIOESCEVT T,

(fact 5)

(* 5 (fact 4))

(* 5 (* 4 (fact 3)))

(* 5 (* 4 (* 3 (fact 2))))

(* 5 (* 4 (* 3 (* 2 (fact 1)))))
(* 5 (* 4 (* 3 (* 2 (* 1 (fact 0))))))
(* 5 (* 4 (* 3 (*2 (*1 *1)))))
(* 5 (* 4 (* 3 (* 2))))

(* 5 (* 4 (* 6)))

(* 5 (* 24))

120

:@%@tailreCT / 7___‘\/ 3 ?/ L/Ck 5 t g—ét N ODI 5_} \y ﬂ_‘\)bfé hi g—o could not

optimize @tailrec annotated method fact: it contains a recursive call not in tail position
T—IL
Tld. FELTHD. ULELT. OXATYTOEDRTY IICLET.

def fact_with_tailrec(i : Int) : Long = {
Qtailrec

https://riptutorial.com/ja/lhome
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def fact_inside(i : Int, sum: Long) : Long = {
if(i <= 1) sum
else fact_inside(i-1, sum*i)

}

fact_inside (i, 1)

println (fact_with_tailrec(5))

. T—ILDXZ vy hL—XIdDLSHEVE T,

fact_with_tailrec 5)
fact_inside 5 1)

(

(

(fact_inside 4 5)
(fact_inside 3 20)
(fact_inside 2 60)
(fact_inside 1 120)

fact_inside/\@U L/:t (: 60)7_: /)7 %g—éb\& 60)(;\ 73\(: E’(: 3'7‘-:&3_63'0 DE {0 N

fact with tail 1000000MFENICE LTH . fact with tail 3& LOIAR—=X LM ELIEA. C
nig. 7—ILULTRTIREVEIBA. TOLOEELRIEIRT VI F—NRN—20—2=ZZIHH
nE 9.

NI2RVICKBAY v 7L Ascala.util.control.TailCalls

G)U LIC StackOverflowError- 3_b§§— 5 &I ?g—o SC&'&% A 7“ = I) 3. t—77j_ 7“‘\/“1 7
hEBELTRI VI DF—NN—DA—% L. OA—ALET STailcalz LI T

TailCalls?DZ H—EMSD2DM

import scala.util.control.TailCalls._

def isEven(xs: List[Int]): TailRec[Boolean] =
if (xs.isEmpty) done(true) else tailcall (isOdd(xs.tail))

def 1s0dd(xs: List[Int]): TailRec[Boolean] =
if (xs.isEmpty) done(false) else tailcall (isEven(xs.tail))

// Does this List contain an even number of elements?
isEven((1 to 100000) .toList) .result

def fib(n: Int): TailRec[Int] =
if (n < 2) done(n) else for {
x <— tailcall(fib(n - 1))
y <= tailcall (fib(n - 2))
} yield (x + y)

// What is the 40th entry of the Fibonacci series?
fib (40) .result

Fo4TED https://riptutorial.com/ja/scala/topic/3889/
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SC&'&OD(: (30 < Db\d)bf&) oYl N sealed trait case objectstcase objects%g—677":'—9:7‘7S~

SN 7.

1.3 LT,
2. :]\J/\’{ 5‘3: FV‘V?(JT‘(J% UEHAJ t%jtc\it}ko tscala.MatchError’I"\t(:

L/ i -a— scala.MatchError

def isWeekendWithBug (day: WeekDays.Value): Boolean = day match {
case WeekDays.Sun | WeekDays.Sat => true

isWeekendWithBug (WeekDays.Fri)
scala.MatchError: Fri (of class scala.Enumeration$val)

ENXT

def isWeekendWithBug (day: WeekDay): Boolean = day match {
case WeekDay.Sun | WeekDay.Sat => true

Warning: match may not be exhaustive.
It would fail on the following inputs: Fri, Mon, Thu, Tue, Wed
def isWeekendWithBug (day: WeekDay): Boolean = day match {

A

Scala Enumeration®@IC20hTld. 2oLl LThE g .
Examples

Scala EnumerationZz L 7=

Enumeration® 352 &ICE 2T, JavaRL ShaTEd 9 .

object WeekDays extends Enumeration ({
val Mon, Tue, Wed, Thu, Fri, Sat, Sun = Value

def isWeekend(day: WeekDays.Value): Boolean = day match {
case WeekDays.Sat | WeekDays.Sun => true
case _ => false

isWeekend (WeekDays.Sun)
res0: Boolean = true

DIChhEerT s tbTEET.

https://riptutorial.com/ja/home 135


http://underscore.io/blog/posts/2014/09/03/enumerations.html
http://underscore.io/blog/posts/2014/09/03/enumerations.html
http://underscore.io/blog/posts/2014/09/03/enumerations.html
http://underscore.io/blog/posts/2014/09/03/enumerations.html
http://underscore.io/blog/posts/2014/09/03/enumerations.html
http://www.scala-lang.org/api/2.11.4/scala/Enumeration.html
http://www.scala-lang.org/api/2.11.4/scala/Enumeration.html

object WeekDays extends Enumeration {
val Mon = Value ("Monday")
val Tue = Value ("Tuesday")
val Wed = Value ("Wednesday")
val Thu = Value ("Thursday")
val Fri = Value ("Friday")
val Sat = Value ("Saturday")
val Sun = Value ("Sunday")

println (WeekDays.Mon)
>> Monday

WeekDays.withName ("Monday") == WeekDays.Mon
>> resO: Boolean = true

BEMBLA VR IURELTEINEESE. EBVTIIHVICLTZE 0,

object Parity extends Enumeration {
val Even, 0Odd = Value

WeekDays.Mon.isInstanceOf [Parity.Value]
>> resl: Boolean = true

INEA TPV NET—RFTVII MO
Enumeration%‘g— 61’) @ (: N sealedlj-_zj_j:)la I\ % ngE 3_0

sealed trait WeekDay

object WeekDay {
case object Mon extends WeekDay
case object Tue extends WeekDay
case object Wed extends WeekDay
case object Thu extends WeekDay
case object Fri extends WeekDay
case object Sun extends WeekDay
case object Sat extends WeekDay

sealedg(_rj_ |< (=GN WeekDaybsG)j 7A )b—C—C%Z’I hC t 7& Li ‘g—o Ch(:& @ ~ WeekDayj_/\@—C
PEMIENTNEIEEDOT. JUNA ZEBDETELT.

1DDIF. COAY Y RTIRIITRTOEDII N ETERVWENSZIETYT. COESEYRMNE
FT5ICIE. CTBEHDET.

val allWeekDays = Seq(Mon, Tue, Wed, Thu, Fri, Sun, Sat)

T—2D T Zdsea1ca® T EHLTELXT ., LI >T. FTVIIMET—RISRELT
BETHIENTELT.

sealed trait CelestialBody
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object CelestialBody {
case object Earth extends CelestialBody
case object Sun extends CelestialBody
case object Moon extends CelestialBody
case class Asteroid(name: String) extends CelestialBody

HOIDDIE. cea1eaT TVIIZMODICTIERT S, TRIIEFNICELDTTHENENWZ ETT
. IllFepnthikiz. TTELHVE T,

sealed trait WeekDay { val name: String }

object WeekDay {

case object Mon extends WeekDay { val name = "Monday" }
case object Tue extends WeekDay { val name = "Tuesday" }
(...)
}
H5HNIFIC

sealed case class WeekDay (name: String)

object WeekDay {
object Mon extends WeekDay ("Monday")
object Tue extends WeekDay ("Tuesday")
(...)

INET—XAFTYVTY N Lallvalues-macro?

ZhiE. 2RI UNAILICINTDA VAT X528ty Ned 53 N-DE5TT. Zh
. ICETEXITH. ENFalElementsty MIFTHZEEENTLESEWSEFOTHET,

DI, IZELEDICTYT,

import EnumerationMacros._

sealed trait WeekDay
object WeekDay {
case object Mon extends WeekDay
case object Tue extends WeekDay
case object Wed extends WeekDay
case object Thu extends WeekDay
case object Fri extends WeekDay
case object Sun extends WeekDay
case object Sat extends WeekDay
val allWeekDays: Set[WeekDay] = sealedInstancesOf [WeekDay]

N&ESICIF. O ranTd,

import scala.collection.immutable.TreeSet
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import scala.language.experimental.macros
import scala.reflect.macros.blackbox

/*'k
A macro to produce a TreeSet of all instances of a sealed trait.
Based on Travis Brown's work:
http://stackoverflow.com/questions/13671734/iteration-over—-a-sealed-trait-in-scala
CAREFUL: !!! MUST be used at END OF code block containing the instances !!!
=)
object EnumerationMacros {
def sealedInstancesOf[A]: TreeSet[A] = macro sealedInstancesOf_impl[A]

def sealedInstancesOf_impl[A: c.WeakTypeTag] (c: blackbox.Context) = {
import c.universe._

val symbol = weakTypeOf [A].typeSymbol.asClass

if (!symbol.isClass || !symbol.isSealed)

c.abort (c.enclosingPosition, "Can only enumerate values of a sealed trait or class.")
else {

val children = symbol.knownDirectSubclasses.tolList

if (!children.forall(_.isModuleClass)) c.abort(c.enclosingPosition, "All children must

be objects.")
else c.Expr[TreeSet[A]] {

def sourceModuleRef (sym: Symbol) =
Ident (sym.asInstanceOf [scala.reflect.internal.Symbols#Symbol
] .sourceModule.asInstanceOf [Symbol]

Apply (
Select (
reify (TreeSet) .tree,
TermName ("apply")
) s
children.map (sourceModuleRef (_))

A 224 U T%E hitps://riptutorial.com/ja/scala/topic/1499/
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43: 'L
X

ScalaTld. AV Y REUSRLEED. FTVIIZRDIDT4—ILRICTOLZILIEVDTHEEIC. UL

%g_ 5 tb§?%$ ERR CZ’I‘E"(C < J)’"t@?‘gﬁ <. ?—jj_[ scala.Dynamic ] [DynamiC

scaladoc]lC& 2 TICENE R EDL—ILEEZTETLET. CNICELD. HBEICTEF TV

O RITANTA 2T H2T 22— TEXT. [dynamic scaladoc]http://www.scala-

lang.org/api/2.12.x/scala/Dynamic.html

FooZ 223 lCENTHE T
foo.field

foo.field = value
foo.methodargs
foo.methodEArg = x. y

Dynamic-'j-j 9 A 7% j— é (Z13 N flanguage:dynamics’( ://—I_\_ |\ scala.language.dynamics 75\ -
language:dynamics J2NA 37-!_7‘\/ 3 :/% L/ [N @dynamics(:— j— ébf% D i j—o - @Dynamicl_

—l. DY THATELTWEWESO, CNEICTBHIIHVEBA.

Examples

TJ4—ILRF7PHHE R
o))

class Foo extends Dynamic {
// Expressions are only rewritten to use Dynamic if they are not already valid
// Therefore foo.realField will not use select/updateDynamic
var realField: Int = 5
// Called for expressions of the type foo.field
def selectDynamic(fieldName: String) = ?2°?°?
def updateDynamic (fieldName: String) (value: Int) = 2?27

T4—IL R\DETI7eX &I LET

val foo: Foo = 2?7

foo.realField // Does NOT use Dynamic; accesses the actual field
foo.realField = 10 // Actual field access here too
foo.unrealField // Becomes foo.selectDynamic (unrealField)
foo.field = 10 // Becomes foo.updateDynamic ("field") (10)

foo.field = "10" // Does not compile; "10" is not an Int.
foo.x() // Does not compile; Foo does not define applyDynamic, which is used for methods.
foo.x.apply() // DOES compile, as Nothing is a subtype of () => Any

// Remember, the compiler is still doing static type checks, it just has one more way to

// "recover" and rewrite otherwise invalid code now.

.'jr
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A RUL
)

class Villain(val minions: Map([String, Minion]) extends Dynamic {
def applyDynamic (name: String) (jobs: Task*) = jobs.foreach (minions (name) .do)
def applyDynamicNamed (name: String) (jobs: (String, Task)*) = jobs.foreach ({
// If a parameter does not have a name, and is simply given, the name passed as
case ("", task) => minions (name) .do (task)
case (subsys, task) => minions (name) .subsystems (subsys) .do (task)

ENTIA—ZDIChbET. Ay RANOULELTT.

val gru: Villain = 2?7

gru.blu() // Becomes gru.applyDynamic ("blu") ()

// Becomes gru.applyDynamicNamed ("stu") ( ("fooer", ?22?), ("boomer", 227?), ("", 22?),
// ("computer breaker", 22?), ("fooer", ?27?))

// Note how the "???° without a name is given the name ""
// Note how both occurrences of " fooer' are passed to the method
gru.stu(fooer = 2?2?22, boomer = ??2?, ???, ' computer breaker® = ???, fooer = ??7?)

gru.ERR ("a") // Somehow, scalac thinks "a" is not a Task, though it clearly is (it isn't)

TA4—ILRTF7ORRE AUV RED
RZLEFTEL. FnedE s52H00 .. Zhid

val dyn: Dynamic = 2727
dyn.x(y) = z

DHLDETT,
dyn.selectDynamic ("x") .update (y, z)
while
dyn.x (y)

gr2TT

dyn.applyDynamic ("x") (y)

NES>THBLIENTT. F5THEWIE. PNTILEEZLT. I 5—%(=2IhHVET.
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44: D > ) RSAM Y 17

AV RIGZ. Java8TEINEHT A TTHD. 1DDAUNLIEHDIBA.

Examples

NG

CﬂLiScala 2.12+j:5 X U\OjZ.ll.X) \—y 37T LI—Xexperimental -Xfuture - ~ 7\ 19775 7‘% S22
ATE T,

SAMZ 1 T3, SLTELTTELT.

2.11.8

trait Runnable {
def run(): Unit

}

val t: Runnable = () => println("foo")

F. A TVAUTOAUNEDIEMNTEL T

2.11.8

trait Runnable {
def run(): Unit
def concrete: Int = 42

}

val t: Runnable = () => println("foo")

B4 TDIY Y RSAMT 4 7 =T https://riptutorial.com/ja/scala/topic/3664/MD * ¥/ ~J K-
sam?¥ A 7-
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45:

Examples

V7L 73 % LT ADAA

import scala.reflect.runtime.universe._

val mirror = runtimeMirror (getClass.getClassLoader)
val module = mirror.staticModule ("org.data.TempClass")

# 224 U T=L https:/Iriptutorial.com/ja/scala/topic/5824/
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46: SN

® objectToSynchronizeOn.synchronized { /* code to run */}

® synchronized {/* code to run, can be suspended with wait */}

Examples
7T 7 MNCT S

synchronized‘dx DALy beblj \/_Z(:79ﬁz—§—6d)%<’0>(:_Dl/’\*}|/@@?—§—o Java%
LI2IvMD &

anInstance.synchronized ({
// code to run when the intristic lock on ‘anlInstance’ is acquired
// other thread cannot enter concurrently unless ‘wait' is called on "anInstance’ to suspend
// other threads can continue of the execution of this thread if they ‘notify' or
‘notifyAll® “anInstance’'s lock

}
objectD. Y UTIL KN UA URBZ IR TIREL . FTVIVNDI IRXTTE0HNET.
ZNICicT 5

/* within a class, def, trait or object, but not a constructor */
synchronized {
/* code to run when an intrisctic lock on ‘this’ is acquired */
/* no other thread can get the this lock unless execution is suspended with
* ‘wait® on “this®

*/

—

XU T4 U TEN=Z T https:/iriptutorial.com/ja/scala/topic/3371/ S /=
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47" 7 9 A

D. |2 Apache Spark/s & TODZIFIBIcH. T4 URYT U X Dseriarizapl T T T HI EDBN
Z |\'70377__’{ZT-§—O

Examples
S TN AT I T A
I3 ADDINTA—F E D 5cr0:t CT o

trait Show[A] {
def show(a: A): String
}

D52 7F 500N, Y R—PFINTWBTEIZVSZODA IR IZMBMENTHWET., Zhn
SOEVZZADAIINZFIFTVIORNITSHIET. 4 UR—FEEFTICOES T ENT
%7,

object Show ({
implicit val intShow: Show[Int] = new Show {
def show(x: Int): String = x.toString
}

implicit val dateShow: Show[java.util.Date] = new Show {
def show(x: java.util.Date): String = x.getTime.toString
}

// ..etc
}

CEINBINTA—BILTITIDAL VA IZIADBHEEEHELIZWIE. ONTIA—ZE LT T,

def logl[A] (a: A) (implicit showInstance: Show[A]): Unit = {
println (showInstance.show(a))

}
dUTX 2NN U REdsltbTELIT .

def log[A: Show] (a: A): Unit = {
println(implicitly[Show[A]].show(a))
}

DEIC. Drogr VY REL Lioge PIFTUNAIIZLE T showa) RIS DOMDIE W ads I fo I T

log

log(10) // prints: "10"
log(new java.util.Date(1469491668401L) // prints: "1469491668401"
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log(List (1,2,3)) // fails to compile with
// could not find implicit value for evidence parameter of type
Show [List [Int]]

CDTIE. show®PP ZXEZLTOET. ThlE. DODA URT UR FEgrringlc T HIHICEN
5DV TRTT. INTOFTVII MM o2TOBIZHEDIMDS T tostring? VY REL ZNDS
WBEPDETLHTIIE O iostringE TINTNE T, show?Z TXETHE. 10 NIH DD
string NDOEEDZEET B EMTE 109 -

7S5 2D
ZDTIE. DU ZIZDIZDhT LIS,

trait Show[A] {
def show: String
}

HIEIMI U NE—ILT S TR 2T 5IZIFELTScalaThhThIXd. /o2& L. JuNZ
FUFTVTIORICLET. ZODBrerson? ZAE L TCsnow®2 T HE LI L&D

class Person(val fullName: String) {
def this(firstName: String, lastName: String) = this(s"S$firstName $lastName")

}

ZDVFRME. percon®IUNZFUFTVIIMIZTHIET. snon® T HENTES T

object Person {
implicit val personShow: Show[Person] = new Show {
def show(p: Person): String = s"Person ($S{p.fullname})"
}
}

1 \J/\Q:Z" )2‘_7919 |\(€IO 31& L:j 7’( )bll&(jh(i&B&“@?\ class Persontobject
Personjﬁ\t‘/7 7’{)1/(:.?3_0

ScalaCLEWI SR &TSHICIE. 7 0ZADIZTEDC. V2R L. V2RO IINZFUF
TV MIICLET.

D202 LEVE DEDCILEL Timpore LET e VTS A T T XD T DrogH
vy RD

object MyShow {

implicit val personShow: Show[Person] = new Show ({
def show(p: Person): String = s"Person (${p.fullname})"
t
t
def logPeople (persons: Person*): Unit = {

import MyShow.personShow
persons foreach { p => log(p) }
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%3 5%

Scala®?Z 2 ZDIIhE VN TT. EHF120DIF. WbkhE"US2A"5d 5 ETT. CnbHDY
SR A UR—MIEIZZYTLTELIT.

INETBHIC. ETHIIX2LELLD

// The mathematical definition of "Addable" is "Semigroup"
trait Addable[A] {
def add(x: A, y: A): A

. 2LEXFTIVrIRe14 X7 URLET.

object Instances {

// Instance for Int

// Also called evidence object, meaning that this object saw that Int learned how to be
added
implicit object addableInt extends Addable[Int] {
def add(x: Int, y: Int): Int = x + y
}

// Instance for String

implicit object addableString extends Addable[String] {
def add(x: String, y: String): String = x + vy

}

Tld. Addablef VXY VR =zd 5 LIRICTT.

import Instances._
val three = addableInt.add(1l,2)

T U A1.aaa) {EITFTE. LIED>T. 1oB53nddap1e 2T 5205 79 % "Operation Class”
"Ops Class"& 3N % & rgaav1e X T

object Ops {
implicit class AddableOps[A] (self: A) (implicit A: Addable[A]) {
def add(other: A): A = A.add(self, other)
t

‘;\ L/('\add%\ %hbflnttstring?‘?ﬁéb\@&5(:?‘%&'5'0

object Main {

import Instances._ // import evidence objects into this scope
import Ops._ // import the wrappers
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def main(args: Array[String]): Unit = {
println(l.add(5))

println ("mag".add ("net"))
// println(l.add(3.141)) // Fails because we didn't create an instance for Double

"Ops"Z 7130 simulacrumZ4 72O ALCE>TICENE T

import simulacrum._
@typeclass trait Addable[A] {

@op("|+|") def add(x: A, y: A): A
}

T4 UTY Z X =T https://riptutorial.com/ja/scala/topic/3835/7 7 X
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48:

Examples
H—aL

Scalallldz BT NTOET. COAHZILlF[O—AHLYA T ]| EITNET.

val 1 =1 + 2 // the type of i is Int
val s = "I am a String" // the type of s is String
def squared(x : Int) = x*x // the return type of squared is Int

JUNA ZIE. oDeTELT. (2. AVYYERDVIEI. AV Y RhLEINEETHBEZH. T
s TcEST. DI, OEICLE T,

val i: Int = 1 + 2
val s: String = "I am a String"
def squared(x : Int): Int = x*x

yAT7Eo o Rr) VT A

Scalad V/NA 3. AV Y RDBUEINEEE. SLBYIRYYIIIIADA VT UZENS
EELCNTGA—H5ETHIEHTELT

case class InferedPair[A, B] (a: A, b: B)

val pairFirstInst = InferedPair ("Husband", "Wife") //type is InferedPair[String, String]

// Equivalent, with type explicitly defined

val pairSecondInst: InferedPair[String, String]
= InferedPair[String, String] ("Husband", "Wife")

DDIZ . Java 7TE NifzDiamond Operatorlc TH & F.

D

ScaladPM LWy FUFANHVET., fc&ZIF JUNAZIFAV Y RNSA—5FDETHI L
FTEEEA.

def add(a, b) = a + b // Does not compile
def add(a: Int, b: Int) = a + b // Compiles
def add(a: Int, b: Int): Int = a + b // Equivalent expression, compiles

JUNA 23 AVYYROYVDETSHZEIITEIBA.

// Does not compile
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def factorial(n: Int) = if (n == || n == 1) 1 else n * factorial(n - 1)
// Compiles
def factorial(n: Int): Int = if (n == |l n ==1) 1 else n * factorial(n - 1)

HLEWEIICT S

COTATDIZTOTOWET,

DESEAVY RDHBELE T,
def get[T]: Option[T] = 222

VIRV YIONZGHIA—HERFTICUEDIETSHE. wommingld NI TN ZNI3DICIEHE DI
SEIRAZDETIRHGVIEBA. OV I1—yIUTIE. notnothingd YT X X h/XA U RICZK
O2T. ANZERTICAYVYRETEIEELIENTEITIDTIE. runtimeciass Hrothing
Tl372 { classTags Runtimeclass NS NK T,

@implicitNotFound ("Nothing was inferred")
sealed trait NotNothing[-T]

object NotNothing {

implicit object notNothing extends NotNothing[Any]

//We do not want Nothing to be inferred, so make an ambigous implicit

implicit object "\n The error is because the type parameter was resolved to Nothing ' extends
NotNothing[Nothing]

//For classtags, RuntimeClass can also be inferred, so making that ambigous too

implicit object "\n The error is because the type parameter was resolved to RuntimeClass’
extends NotNothing[RuntimeClass]
}

object ObjectStore {
//Using context bounds
def get[T: NotNothing]: Option[T] = {
2727

def newArray[T] (length: Int = 10) (implicit ct: ClassTag[T], evNotNothing: NotNothing[T]) :
Option[Array[T]] = 2?22
t

object X {
//Fails to compile
//val nothingInferred = ObjectStore.get

val anOption = ObjectStore.get[String]
val optionalArray = ObjectStore.newArray[AnyRef] ()

//Fails to compile
//val runtimeClassInferred = ObjectStore.newArray ()

& 224 U T%L https:/iriptutorial.com/ja/scala/topic/4918/
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49: P

{clauses}D7= I
ET®IC
Df=HIC

- 20

AR -

‘_C:t > forll—J /&3 5Ok Xx—DJ—R
fords3 5D LET4LT ) U,
JLoyvaveElLizD. [1LEOICLET. yic1a®ETHE. or DD T
3. ALY 3UIlEDET.
TENSford.
Examples

Ny DD F——T

for (x <—- 1 to 10)
println ("Iteration number " + Xx)

N, Z D01 XTOL. TOTHESTLEZLTHET. DeorPDDIFypnic T .
DI=HD
Zhl3. for-loopP7 4 L5 Eyic1a® L T 'sequence comprehension'’zd 52 LT & .

for ( x <= 1 to 10 if x % 2 == 0)
yield x

_DIDEBYTT.
scala.collection.immutable.IndexedSeq[Int] = Vector(2, 4, 6, 8, 10)

DIZHDAIZ. EFDTA4IILZICDOTLWIL Y YIVETENHSHIZTY.
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~ANEINTForL—7
N3, dEIFT S ELTHET.

for {
x <- 1 to 2
y <= 'a' to 'd'
} println((™ + x + "," + vy + ™"M")

BHCIIDFIRL—45Ta . 2 LTIV T,
NniZE-ThEarngE 9.

N, T2V MOLDICH>2ZHLIEDOTHBZEICLTLRE 0,

for (
x <= 1 to 2
y <= 'a' to 'd'
) println("(" + x + "," + y + "M")

FTRXTOBELEEDNY LT Byicia. EvarTHEMTES T

val a = for {
x <—= 1 to 2
y <= 'a' to 'd'
} yield " (%s,%s)".format (x, y)
// a: scala.collection.immutable.IndexedSeq[String] = Vector((l,a), (1,b), (1,c), (1,d),
(2,a), (2,b), (2,c), (2,d))

DI=ZHODEF R
THROFTITI bhHHI3. for comprehension 2 2 TDHDOEE S EMTEE T

for {
x <— Option (1)
y <— Option ("b")
z <- List (3, 4)
}oA
// Now we can use the x, y, z variables
println(x, vy, 2z)
x // the last expression is *not* the output of the block in this case!
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// This prints
// (1’ vvbn, 3)
// (1’ vvbn, 4)

ZDTavIDOYDIZunic T .

ATVLI MLEF Ru Zldoption TH S yic1a® T 2 Eunic® DICuDF TV LY bE
E

val a = for {
x <- Option(1l)
y <—- Option("b")
} yield {
// Now we can use the x, y variables
println(x, y)
// whatever is at the end of the block is the output
(7 * x, vy)
}

// This prints:

// (1, "b")
// The val “a’ 1is set:
// a: Option[ (Int, String)] = Some((7,b))

yieldaX—T—RIE. TF RBP4 T prion&rist MLTWBDTIRTEL W EICLTLZE 0,
F5LE5ETHE. TUNALODIS—hLET.

Forl—J%ZlLCalL 7> 3a>%d5
N3, v TDETSHELET

val map = Map(l1 -> "a", 2 -> "b")
for (number <- map) println (number) // prints (1,a), (2,b)
for ((key, value) <- map) println(value) // prints a, b

Nz, YR MDETSHELTHI T

val list = List(1,2,3)
for (number <- list) println (number) // prints 1, 2, 3

DI=DOIC 5

Scala torPsor HDIITENTFTT . CNDODyicnriteerld . subjectPuithrilter v foreach
flatMap js&Umap} \/ ~J |< % L/_(éhi j—o :0)7:&)\ L—._h%@)( \/ ~J beé h_((l\éj—:o(j’for
ODforET‘En:.&:bf?fﬁﬁéE?To

A for ~ /\Dg_ypN N ‘\)I* I/_ggNjai UCN? é@@@for?% 60

for(p0 <= x0 if g0; pl <= gl if cl) { 2272 }
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withrilter € foreach® LTR A ME NI LI T withritter LEX T

g0.withFilter ({ case p0O => c0 case _ => false }).foreach ({
case p0 => gl.withFilter ({ case pl => cl case _ => false }).foreach ({
case pl => 2727
)

H)
« DDsor | yieldb\*&) @ i -d—o

for(p0 <= g0 if c0; pl <= gl if cl) yield 2?27

. withFiltert flatMapi 7: ‘imapag 6 b\% L/ _C*Z |\ é hj—CU L/ (:-7_:flatMap map

g0.withFilter ({ case p0O => c0 case _ => false }).flatMap ({
case p0 => gl.withFilter ({ case pl => cl
case pl => 2727
})
})

case _ => false }) .map ({

napld HDTEN. f1atmapld ITRTOTENE T

Diorld. LTINS ET EHDETA TILTEHIENMTES, CNODAY Y RDDIZ.
THHD. IHVIEEA.

A 274 U TDEL hitps://riptutorial.com/ja/scala/topic/669/7
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50: 9

Examples

D

ScalaTl3Java®DIFEAEDEIRIC. (I XRT—RMAURTIIELTE. FNIChhboT .
FLTT

if(x < 1984) {
println ("Good times")
} else if(x == 1984) {
println ("The Orwellian Future begins")
} else {
println ("Poor guy...")
}

TH5H DI, ODOEICTESHENDTETT,

val result = if(x > 0) "Greater than 0" else "Less than or equals 0"
\\ result: String = Greater than 0

?‘;\ ifbfé h\ resultbf%GDO)(:énTL\éreSultbfbb\Dig—o

LD ODIE. IRTODA—IN—5 A4 TTF. 2F V. ZOTIRDDIEst10,TT. TXTTIZ
BODT. s PEOESEET :cH>TOENWTas AV YT E. DONHBDH Bany

val result = if(x > 0) "Greater than 0"
// result: Any = Greater than 0

ENBDHE O prinen L DBLEFWT S UFTENELE. DDIZunic

val result = if(x > 0) println("Greater than 0")
// result: Unit = ()

£ ScalaTlIFEDLDIC TV mJavaT D, COD=HIC. ScalalllFFDESEHDVFE R A,
:n‘i?‘d_o

JUTIYDHD. (+TETHIENMTELT.

X224 U TDO=T https:/iriptutorial.com/ja/scala/topic/4171/%P
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51:

ATrait {...}

2 2 X AClass...|3ATrait {.} 2 LEX &

2 2 Z AClassldATclassTBClass& L& 7

2 2 Z AClassDSATraitZ BTrait T

2 2 ZAClassld. CTraitCBTrait& ATrait® L& 9
2 2 Z ATraitlIBTrait® 9 %

Examples
L: J: %5 ;l 57‘7 /7 ZI

EDTC. VI2ADIA) Y RERTYIETTHIENTELT.

DIF. EEDESCHERENELTHET. DIITT. B5DELT. KshEans.

class Ball {
def roll(ball : String) = println("Rolling : " + ball)
}

trait Red extends Ball {
override def roll (ball : String) = super.roll ("Red-" + ball)
}

trait Green extends Ball {
override def roll(ball : String) = super.roll ("Green-" + ball)
}

trait Shiny extends Ball {
override def roll(ball : String) = super.roll ("Shiny-" + ball)
}

object Balls {
def main(args: Array[String]) {
val balll = new Ball with Shiny with Red
balll.roll("Ball-1") // Rolling : Shiny-Red-Ball-1

val ball2 = new Ball with Green with Shiny
ball2.roll("Ball-2") // Rolling : Green-Shiny-Ball-2
}
}

superld . DTro110 AV Y RERTEHICENSEZ EICLTLZE W, ZOLDICLT. XYY

OEETELT. 59y ohEd. Ay ROULIZIZE>»TENX T,

D

ZNldScalaP b dD/N\—3 U TH .
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trait Identifiable {
def getIdentifier: String
def printIndentification(): Unit = println(getIdentifier)

case class Puppy (id: String, name: String) extends Identifiable {
def getIdentifier: String = s"$name has id $id"

Identifiablefl (CLTR—IN— ZRFEINTHIEWEH, T7FIL b 'C‘(afAnyRefﬁ D5
AnyRefé hi g—o Identifiable(: ';getldentifiermbs& AVl SR Puppya 52(&%“%3— 6b§5§ @

i -§—o Lb\ L\ PuppyOD%printldentificationb\‘5Identifiable °

REPLTIZ

val p = new Puppy ("K9", "Rex")

p.getIdentifier // resO: String = Rex has id K9
p.printIndentification () // Rex has id K9

TAVEL KORT D

TANEUREORIE. Javad V5 T I —RIZ/=Traits® 2 CTScalalcE>2TENEF. (34 57—
TI—XXEDEDHD. SNAY Y REDBZIEMTELTT. CNICED. OOz v 24
EohonE 7.

Scalal3D o SZhHREYR—N L TOWEEAD., 22— —I31 DDV X TOETEZET

trait traitA {
def name = println("This is the 'grandparent' trait.")

trait traitB extends traitA {
override def name = ({
println("B is a child of A.")
super.name

trait traitC extends traitA {
override def name = ({
println("C is a child of A.")
super.name

object grandChild extends traitB with traitC

grandChild.name

C T\ grandchilal@traitsErraitc®D LT  FTeraiea®D Liraita . [CIF. [CFENSB A Y
vREFTEODHEINTWHIT,
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C is a child of A.
B is a child of A.
This is the 'grandparent' trait.

Superbyclassi 7: ‘Jtrait} Vi Vi |< E’U?t_‘&)(: 3“6 t %\ U L%?’é)‘:&b(: )b—)bbﬂ:t{ ég__
EICLTLIEE N, granachitaP I granacnitak 22 DE T

grandChild - > traitC - > traitB - > traitA - > AnyRef - > Any

FDTT

trait Printer {
def print (msg : String) = println (msg)
}

trait DelimitWithHyphen extends Printer ({
override def print (msg : String) {
Println (V=———————===== ")
super.print (msqg)

}
trait DelimitWithStar extends Printer ({
override def print (msg : String) {

println("*************")

super.print (msqg)
}

class CustomPrinter extends Printer with DelimitWithHyphen with DelimitWithStar

object TestPrinter{
def main(args: Array[String]) {
new CustomPrinter () .print ("Hello World!")

}

ROWA=E/A UNEE A3

KA KAk hkkhkkkk kK

Hello World!

CustomPrinter(; @cl: 5 (:ZI @ —i 3’0

CustomPrinter - > DelimitWithStar - > DelimitWithHyphen - > Printer - > AnyRef - > Any

2Ty olrd. A TIE0 EFNEAY Y RPLOET SHIC. 25 EEOTLIT. IL—
WIE. super LIEA VY RULEC AV Y RTOHEENE T, CNEELTATAHELELD

class Shape {
def paint (shape: String): Unit = {
println (shape)

https://riptutorial.com/ja/lhome 157


http://www.riptutorial.com/scala/example/14607/linearization
http://www.riptutorial.com/scala/example/14607/linearization
http://www.riptutorial.com/scala/example/14607/linearization
http://www.riptutorial.com/scala/example/14607/linearization
http://www.riptutorial.com/scala/example/14607/linearization
http://www.riptutorial.com/scala/example/14607/linearization
http://www.riptutorial.com/scala/example/3404/stackable-modification-with-traits
http://www.riptutorial.com/scala/example/3404/stackable-modification-with-traits
http://www.riptutorial.com/scala/example/3404/stackable-modification-with-traits
http://www.riptutorial.com/scala/example/3404/stackable-modification-with-traits
http://www.riptutorial.com/scala/example/3404/stackable-modification-with-traits
http://www.riptutorial.com/scala/example/3404/stackable-modification-with-traits
http://www.riptutorial.com/scala/example/3404/stackable-modification-with-traits

trait Color extends Shape {
abstract override def paint (shape : String) {
super.paint (shape + "Color ")

trait Blue extends Color {
abstract override def paint (shape : String) {
super.paint (shape + "with Blue ")

trait Border extends Shape {
abstract override def paint (shape : String) {
super.paint (shape + "Border ")

trait Dotted extends Border {
abstract override def paint (shape : String) {
super.paint (shape + "with Dotted ")

class MyShape extends Shape with Dotted with Blue {
override def paint (shape : String) {
super.paint (shape)

FICLET . Zd.

1. First shapeld DL SICENE T,
Shape -> AnyRef -> Any
2. TD. portealdENE T,

Dotted -> Border —> Shape —-> AnyRef -> Any
3. DlFp10eTT .« BlePBDELSICEDE T

Blue —-> Color —-> Shape -> AnyRef -> Any

MyShapeOD 17__\‘/ 72 i?‘g\ Shape -> AnyRef -> Anybf(: L'CC\%J#E)T‘?'O LT:?J\“D'C\
ENETF. LIED>T. pulddE DI T,

Blue —-> Color —-> Dotted —-> Border —-> Shape —-> AnyRef -> Any

4. (CcircreMEN. BDOROELSICHEVE T,
->->HT— -5 ->5R—5—-5¥IT A7 -5 AnyRef- >

CDDIR. superDY ZXE2@TENEEZDAY Y ROUPLELET. hodDDAY Y RD
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. DTUENE F. new Myshape () .paint ("circle myMENSE . DL SICETNE T,

Circle with Blue Color with Dotted Border

DICDWhTIF. ZAHLTEE N,

# 2 Z4 U T=L https:/Iriptutorial.com/ja/scala/topic/1056/
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52:

valcd ol /*E Nfz2M* = valueToBeExtracted
valueToBeExtracted match {case extractorextractedValuel. => ??77?}
valtuplel. tuple2. tuple3= tupleWith3Elements

A 7Y T2 hFoo {def unapplyfooFoo74 7 ¥ 3 2[String] = Somefoo.x; }

Examples

Y7L ANT 04

LI T hBENE S
val (x, y) = (1337, 42)
// x: Int = 1337
// y: Int = 42

#9521, _=wLET.

val (_, y: Int) = (1337, 42)
// y: Int = 42

ITORMZOT23 51013

val myTuple = (1337, 42)
myTuple._1 // resO: Int 1337
myTuple._2 // resl: Int = 42

BITNIR22DEZ2T 5 EICEINC0DT. 1 R— 955 TILETHE. BEbLEDOY
1 ZXTY,

TN VDFILOYIURY Yy I 5T 5-HICTEEXT

val persons = List ("A." -> "Lovelace", "G." -> "Hopper")

val names = List ("Lovelace, A.", "Hopper, G.")

assert {
names ==
(persons map { name =>
s"S{name._2}, S${name._1}"
})
}

assert {
names ==
(persons map { case (given, surname) =>
s"$surname, S$given"

})
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T—2O0 XL KNTUH

lr—227 2213, ORA S—TL—RhI—RKMWIZENSE7 22TT. ChorYy bd1old.
ScalaTl3T—R IV X T W3 F5_¢ETT.

case class Person(name: String, age: Int) // Define the case class
val p = Person("Paola", 42) // Instantiate a value with the case class type
val Person(n, a) = p // Extract values n and a

// n: String = Paola
// a: Int = 42

CDT. aTHB,a1 AT TLDOSEZFDEDICTIVRITHIENTESENSIE. PH D
Flanctnsesbncnis, (75

val p2 = Person ("Angela", 1337)

val List (Person(nl, al), Person(_, a2)) = List(p, p2)
// nl: String = Paola

// al: Int = 42

// a2: Int = 1337

Tl I ESMNE T

e IO ]LRLTSZIENTELZT. NICESNLF TV O TRNToE2TELT,
« INTDETHIEIHVELA. DAL RKRA—R 3. ZOOMTHLNZEEL. INE T
o valldENIEA.

(. JLZYaIVDRYFUTE(CTHIENTEST.

val 1s = List(pl, p2, p3) // List of Person objects
ls.map (person => person match {
case Person(n, a) => println("%$s is %d years old".format (n, a))

})

CCTIE CFITVITBDICETSHI—R DT Bpersont) Brerson F TVIV hEF LI
JCEMICHEEZ Lok, 2

- 77 ;1 7 14

inapply P VY RE L. optionPET ZET. HRAT LETHENTEL T,

class Foo(val x: String)

object Foo {
def unapply (foo: Foo): Option[String] = Some (foo.x)
}

new Foo("42") match {
case Foo(x) => x

}
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// ngomn

éhéunapply(;\ 3néb§getB¢UiSEmptyj\ \/ \‘/ H%g—é\ Optlonmﬁmt‘&)ébsa @ig—o
CDTIE. parl@TNDDAYV Y RTEN. tnappiyldpart VAT X2 LE T,

class Bar(val x: String) {
def get = x
def isEmpty = false

}

object Bar {
def unapply (bar: Bar): Bar = bar
}

new Bar ("1337") match {
case Bar(x) => x

}
// "1337"

unapplyo)@@[;\ mgetjackUisEmptyzz'fcgfl('\ZI/T_Z—C:E)&zDBoolean(:?é:t{)?%ig—
o 122U TOTIF. pivisivlenytwoldZ ZATIRELFTVIV N THYD . NS rA—F &N
LIS T, TDNTA—=53/N4 U RTEEEA.

object DivisibleByTwo {

def unapply (num: Int): Boolean = num $ 2 == 0
}
4 match {
case DivisibleByTwo () => "yes"
case _ => "no"
}
// yes
3 match {
case DivisibleByTwo () => "yes"
case _ => "no"
}
// no

wnappiyld. I TIREL. VIZDTUNZFIFTVIY Munappry1B S E 1 unappry < 2
T, OI>. ZoEFTNIZICEDET.

T—2 T SRIELES5E200OH5. TFZDIVXMNIOZIGIA VIO RTTELT.

case class Pair(a: String, b: String)
val p: Pair = Pair("hello", "world")
val x Pair y = p

hello

world

//x: String
//y: String

27 TJILEFTIIZDLEDIZLIET.
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object Foo {
def unapply(s: String): Option[ (Int, Int)] = Some((s.length, 5))
}
val a Foo b = "hello world!"
//a: Int = 12
//b: Int =5

A= A RN

TL—TJEni-2>&5L L cTcEsd.

scala> val address = """ (.+):(\d+)""".r
address: scala.util.matching.Regex = (.+): (\d+)
scala> val address (host, port) = "some.domain.org:8080"

host: String = some.domain.org
port: String = 8080

LTWEO. (CuatcherrorMAA—ENBHZ LI LTL2E 0,

scala> val address (host, port) = "something not a host and port"
scala.MatchError: something not a host and port (of class java.lang.String)

IVRNSODBWII. hoDET SHOICTEXT. i, BSLIEICOETEZS5LDICT
585X 7.

foEZIE. WindowsTTE563FX 81— —%5ELTAZTAHAILL D,

object UserPrincipalName ({

def unapply(str: String): Option[ (String, String)] = str.split('@') match {
case Array(u, d) if u.length > 0 && d.length > 0 => Some((u, d))
case _ => None

object DownLevelLogonName {

def unapply (str: String): Option[ (String, String)] = str.split ('\\') match {
case Array(d, u) if u.length > 0 && d.length > 0 => Some((d, u))
case _ => None
}
}
def getDomain(str: String): Option[String] = str match {
case UserPrincipalName (_, domain) => Some (domain)
case DownlLevelLogonName (domain, _) => Some (domain)
case _ => None

CIEEBEIEMNTESETA T2ITHIEICEL ST ODETIVR NIV ETHIENTY

object UserPrincipalName ({
def unapply(obj: Any): Option[ (String, String)] = obj match {
case upn: UserPrincipalName => Some ( (upn.username, upn.domain))

https://riptutorial.com/ja/home 163


https://msdn.microsoft.com/en-us/library/windows/desktop/aa380525(v=vs.85).aspx
https://msdn.microsoft.com/en-us/library/windows/desktop/aa380525(v=vs.85).aspx
https://msdn.microsoft.com/en-us/library/windows/desktop/aa380525(v=vs.85).aspx
https://msdn.microsoft.com/en-us/library/windows/desktop/aa380525(v=vs.85).aspx
https://msdn.microsoft.com/en-us/library/windows/desktop/aa380525(v=vs.85).aspx
https://msdn.microsoft.com/en-us/library/windows/desktop/aa380525(v=vs.85).aspx
https://msdn.microsoft.com/en-us/library/windows/desktop/aa380525(v=vs.85).aspx
https://msdn.microsoft.com/en-us/library/windows/desktop/aa380525(v=vs.85).aspx
https://msdn.microsoft.com/en-us/library/windows/desktop/aa380525(v=vs.85).aspx
https://msdn.microsoft.com/en-us/library/windows/desktop/aa380525(v=vs.85).aspx
https://msdn.microsoft.com/en-us/library/windows/desktop/aa380525(v=vs.85).aspx
https://msdn.microsoft.com/en-us/library/windows/desktop/aa380525(v=vs.85).aspx

case str: String => str.split('@') match {
case Array(u, d) if u.length > 0 && d.length > 0 => Some((u, d))
case _ => None

case _ => None

(\:\ ‘g\ tryParse& 57::03% \/ \‘/ |< (:é héOption/ \09—)@7:{ ?a—o

UserPrincipalName.unapply ("user@domain") match {
case Some ((u, d) => 72?7
case None => ?27?

A 224 T https://riptutorial.com/ja/scala/topic/930/
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53: D
ZDIF. Scala2.10.0lCH VX T,

Examples

Hello?

sA UF—RL—%I3. ODOELIT.

val name = "Brian"
println(s"Hello $name")

[ "Hello Brian"&® J >/ —ILIZLE T,

f1 Y— RL—FZ L3P
val num = 42d

2L Toun2® 9 %

println (£"$num%2.2f")
42.00

e%flz?r%flernum%fgréb

println (f£"$num%e")
4.200000e+01

nun & 16T

println (f"$num%a")
0x1.5p5

ZODICDNTI>. OURLE L TL/EE 0,
https://docs.oracle.com/javase/6/docs/api/java/util/Formatter.html#detail

)T 5L TCDOD

#LTCEYTIOLIZCT S EmTET T

def f(x: String) = x + x
val a = "A"
s"${a}" // npn
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s"${f(a)}" // "AQW

M FNIFE. scalalds CDIF:s DICEST H/EFTT, EMDsering DR IFHZ DT, OTIITY

s"$f(a)" // compile-time error (missing argument list for method f)
AT A I—RL—%
HIHDEHDICZTHRI LDA VF—KRL—7 &5 5 &3TT.
my"foo${bar}tbaz"

JUNA ZICEL>TRELSICEINTT.

new scala.StringContext ("foo", "baz") .my (bar)

scala.StringContext‘jmy}\/ ~J be% Diﬂ/\/o L,f:bs"D_C\ d)(:.ct 'D_C_Céij—o Jj“gj“s’f ?/57
—RL—5%ELB0WDART LI, DESICENE T

implicit class MyInterpolator (sc: StringContext) {
def my (subs: Any*): String = {

val pit = sc.parts.iterator

val sit = subs.iterator

// Note parts.length == subs.length + 1

val sb = new java.lang.StringBuilder (pit.next ())

while (sit.hasNext) {
sb.append(sit.next () .toString)
sb.append (pit.next ())

}
sb.toString

% L/_C N my"foo${bar}baz"'Etmy"foo${bar}baz"<t :) (Cdesugar_C‘ L/ct :)

new MyInterpolation (new StringContext ("foo", "baz")) .my (bar)

ORYDIZIFENW EICLTLEEN, . DICTEDIC. 2ICLTOF TV MNET S
ZeEMTEHBWEET T,

case class Let (name: Char, wvalue: Int)
implicit class LetInterpolator(sc: StringContext) {

def let(value: Int): Let = Let (sc.parts(0).charAt (0), value)

let"a=${4}" // Let(a, 4)
let"b=S${"foo"}" // error: type mismatch
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let"c=" // error: not enough arguments for method let: (value: Int)Let

LTP

Scala~¥ Z B®Mquasiquotes APITHICE >THWHK SIC. ScalaPZ > THENY—UR Y Fv—=
THIEHTY,

n"pO${iO}p1"b§new StringContext ("p0", "pl").n(i0) ‘:- L/ T ('\7; AN StringContextb“a@& %3— 6 -
EICK2TMICE ST &R tnapp1yE FolFvnappiysec} VY REFT H2OTANT 14,

t L/_C\ stringContextb\la%j—é: t(:& 'D_C'/\Zﬂae} \J FE’?’%O)7575L\€’2_T$$ [/

&5, FTD. OWODIFE. £ LTHBNSscala.util.matching. Regex d Bunappiyseq? Vv RIZT
= d,

implicit class PathExtractor(sc: StringContext) ({
object path {
def unapplySeqg(str: String): Option[Seqg[String]] =
sc.parts.map (Regex.quote) .mkString (""", "([~/]+)", "S$").r.unapplySeqg(str)

}

"/documentation/scala/1629/string—interpolation” match {

case path"/documentation/${topic}/${id}/${_}" => println(s"Stopic, $id")
case _ => 2727

pathA TVITV M. DA UH—RL—5ELTHT 21Dy P VY RETSHIEDHTES
ZElcLTlrean,

D

EZDREEL. VT ILEIRT—TLEWI. D2 b5l eNTELT.

println(raw"Hello World In English And French\nEnglish:\tHello World\nFrench:\t\tBonjour Le
Monde")

DEFTEHE, JUY—LIZOELSEanT .

Hello World In English And French\nEnglish:\tHello World\nFrench:\t\tBonjour Le Monde

OPFITFNIE. WE\RITXT—TENTHhE L.

println("Hello World In English And French\nEnglish:\tHello World\nFrench:\t\tBonjour Le
Monde")
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Hello World In English And French
English: Hello World
French: Bonjour Le Monde

F 224 2 TO=T https:/iriptutorial.com/ja/scala/topic/1629/0
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* re.findAllinsCharSequenceMatchliterator

« re.findAlIMatchinsCharSequence[ ¥ */ 9'-]

« re.findFirstinsCharSequence? 7 ¥ 3 ]

« re.findFirstMatchinsCharSequence? 7 ¥ 3 ~[Match]

« re.findPrefixMatchinsCharSequence 7 ¥ 3 ~[Match]

« re.findPrefixOfsCharSequence 7 ¥ 3 ]
 re.replaceAllinsCharSequence. ReplacerMatch => StringString
 re.replaceAllinsCharSequence. replacementStringString

* re.replaceFirstinsCharSequence. replacementStringString

« re.replaceSomelnsCharSequence. ReplacerMatch =>7 v 3 1
* re.splitsCharSequenceArray []

Examples

D

scala.collection.immutable.StringOpsZ L TIZE NS+ /v RId. D Sscala.util.matching.Regex
DA V2R ZLET. ScalaPTEI Nz, JavaP e LELDICNY IR FZYyae5ITRT—
TEeEizonT. CITIRTY.

U (\Nd{4})-(\ds{2})-(\d{2})""".r /)
"(\N\d{4})-(\\d{2})-(\\d{2})".x // :(

val r0: Regex

val rl: Regex

scala.util. matching.Regex!d java.util.regex.Pattern® 2 /Xx—¢& L TScala®APIZ L THE D . #R
—hENTWBIILTT. DX Y. ScalaldDdVTFIZLEH R—bLTWSIEH. T F7IRICK
DICEYD. JIAVRECLTNY—UELET.

val dateRegex = """ (?x:
(\d{4}) # year
-(\d{2}) # month
-(\d{2}) # day

)llllll.r

7J__/ \—O— |< é hj':/\«_‘\/“ 3 )O)r v~ def r(names: String*): Regex/\eg_\J7 Y 9:‘:- Oe)l/_je
% ‘9 T 6: tb\“?% 6def r (names: String*): Regex% @i g—o t 5( Y 79:)70)(ij3 héj':(y)\
INEPPTT. BOTEINEICDHLTZE 0,

" \Nd{4})-(\d{2})-(\d{2})""".x("y", "m", "d").findFirstMatchIn(str) match {
case Some (matched) =>
val y = matched.group("y") .toInt
val m
val d
java.time.LocalDate.of (y, m, d)

matched.group ("m") .toInt

matched.group ("d") .toInt

case None => ?27?
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DINT—2DN L

val re = """\((-*?)\)"""'r
val str =

" (The) (example) (of) (repeating) (pattern) (in) (a) (single) (string) (I) (had) (some) (trouble) (with) (once)"

re.findAl1lMatchIn (str) .map(_.group(l)) .tolList

res2: List[String] = List (The, example, of, repeating, pattern, in, a, single, string, I, had,
some, trouble, with, once)

Fo240TEL https://riptutorial.com/ja/scala/topic/2891/
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55:

* @AnAnnotation def someMethod = {...}
« @AnAnnotation? 7 X someClass {...}
* @AnnotatioWithArgsannotation_argsdef someMethod ={...}

NS Ay

_

@ Dh—rohsThs &5 LET.
SomeAnnotation 7./ 7T—Y¥ 3 D

constructor_args A J7¥ 37/ T—v3vilEand. Lk, »>2I13TY.

Scala-slangld. 7/ T —v 3 v EEDJavaP ) 2 b ELE T,

Examples

D
: OD"j- ?jjojl/ ‘; N OD j\ \/ \y F bsl‘t‘p,'—)‘df '—)i: t % L/E 3—0

@deprecated

def anUnusedLegacyMethod (someArg: Any) = {

}
3. ICoLdScFsl b TELXT.

@deprecated def anUnusedLegacyMethod (someArg: Any) = {

}
AA DA AN T IAICHEITS

/**

* @param num Numerator

* @param denom Denominator

* @throws ArithmeticException in case “denom’ is "0°

=)
class Division Qthrows[ArithmeticException] (/*no annotation parameters*/) protected (num: Int,
denom: Int) {

private[this] val wrongValue = num / denom
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/** Integer number
*  @param num Value */
protected[Division] def this(num: Int) {
this (num, 1)

}
object Division {

def apply (num: Int) = new Division (num)
def apply (num: Int, denom: Int) = new Division (num, denom)

CDI3protectea 3. LT/ T—y3VDICENHVET. 7/ T7—y3UNFTVIvmT
A—FEINDEID. ethrowsldF TV IVDEITNET (. VRN INTA=5DICT
JT—YAVDDINTA—=T VAT HBHVET.

PeTH_EHLTEFT VL.

T270 NI AY Y ROEWT—X I T7/) 7—y3IC&NLEHTT.

case class Division @throws[ArithmeticException] ("denom is 0") (num: Int, denom: Int) {
private[this] val wrongValue = num / denom

NET 5

scala.annotation.StaticAnnotation& /= 13 scala.annotation.ClassfileAnnotation®© L= 2 2 X & L
T. DScala?/ T—y3aveaETE%x v

package animals

// Create Annotation “Mammal’

class Mammal (indigenous:String) extends scala.annotation.StaticAnnotation
// Annotate class Platypus as a "Mammal®

@Mammal (indigenous = "North America")
class Platypus{}

YoOLOIYavaAPIZELTT/  T—yavEnwbEs5IENTEL T,

scala>import scala.reflect.runtime.{universe = u}

scala>val platypusType = u.typeOf[Platypus]
platypusType: reflect.runtime.universe.Type = animals.reflection.Platypus

scala>val platypusSymbol = platypusType.typeSymbol.asClass
platypusSymbol: reflect.runtime.universe.ClassSymbol = class Platypus

scala>platypusSymbol.annotations
List [reflect.runtime.universe.Annotation] = List (animals.reflection.Mammal ("North America"))

& 224 T%L https:/iriptutorial.com/ja/scala/topic/3783/
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56 D F—/S—HA— R

Examples

AT LD

(1

Scala® +« -« «. B ERBESAVYRTT. ZIF. 1 +2031.:0)EL T EMNTELT.
nooory)y Re [ | EULT.

2F0D. INHoDELT. DTHRI LAY Y RETHIENTELT.

class Matrix(rows: Int, cols: Int, val data: Seq[Seq[Int]]) {
def +(that: Matrix) = {
val newData = for (r <- 0 until rows) yield
for (c <= 0 until cols) yield this.data(r) (c) + that.data(r) (c)

new Matrix (rows, cols, newData)
}
}

nonElLTcEnilz. okdcTEE T,

val a = new Matrix (2, 2, Seq(Seq(l,2), Seq(3,4)))
val b = new Matrix (2, 2, Seqg(Seq(l,2), Seq(3,4)))

// could also be written a.+ (b)
val sum = a + b

DD DENWCEICLTLEI N, FRXL—HYDICHBFTIVII MNI. ZOFXL—5DOD
FTVIIZ N TENOFAL—ZEITNET. 1 DDEDPDScalar*V Yy REELELTTEXT.

CNIFEITOINETYT. HEIEOAYV Y KD, EOFRL—IHHINEZHLOEIZS
[CDH. (ZIFhEsEEaNTT. H 53, DDIC.qud DI EEEIFT RS
(W

T]AY LD
‘Et\ m(:unary_%unary__C?%E g—o lét\ unary_+ ~ unary_-— ~ unary_! é h_c(’\unary_! unary_-~

class Matrix (rows: Int, cols: Int, val data: Seq[Seqg[Int]]) {
def +(that: Matrix) = {
val newData = for (r <- 0 until rows) yield
for (c <= 0 until cols) yield this.data(r) (c) + that.data(r) (c)

new Matrix (rows, cols, newData)

}

def unary_- = {

val newData for (r <= 0 until rows) yield
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for (c <= 0 until cols) yield this.data(r) (c) * -1

new Matrix (rows, cols, newData)
}
}

F. LS TELT.

val a = new Matrix (2, 2, Seqg(Seq(l,2), Seq(3,4)))
val negA = -a

NIFEICODRETT., ILENThWEWEA—N—O—RFT SHE. IJ—ROEHH
nE 9.

A V74 U TOF—/N\—B—R 2T https:/riptutorial.com/ja/scala/topic/2271/ DA —/\—HA— K
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57:
X

Scala@Zj_j"ix def v wval varij—:‘;class bs‘éf':- 73“577’21_@% éb\% L/i 3'0

7 24 ~_— Mthis]

7 24 ~— ~[fromWhere]
N

protected [fromWhere]

Examples
INT Y)Y VT L N AOD—"T
TI7FNLBMTIR. RO—T @i TT. RECMHLTHLTI/ERXTEL T,

package com.example {
class FooClass {
val x = "foo"
}
}

package an.other.package {
class BarClass {
val foo = new com.example.FooClass
foo.x // <- Accessing a public value from another package

}

T4 R—KZ2 03—

RA—=TMWTZ2AX— THB. DUV IZRALEIDI ZRODA IRT IAMODHRTILAT
SR

package com.example {
class FooClass {
private val x = "foo"
def aFoo (otherFoo: FooClass) {
otherFoo.x // <- Accessing from another instance of the same class
}
}
class BarClass {
val £ = new FooClass
f.x // <= This will not compile
}
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TIAN— NGy T—UD A aA—"]
TI2ARXR—NITIOCRTEBN\NYT—VETEXT,

package com.example {

class FooClass {
private val x = "foo"
private[example] val y = "bar"

}

class BarClass {
val £ = new FooClass
f.x // <= Will not compile
f.y // <= Will compile

AT NPT T AN—=bROI=T

HHEZA—TR [FTVIOMNTSAR—N] 23—TT. ATV MDLA URTUZMS
FDIITORTESELSICLET.

class FooClass {
private([this] val x = "foo"
def aFoo (otherFoo: FooClass) = {
otherFoo.x // <— This will not compile, accessing x outside the object instance

I Nz
protectedX I—7Tld. DI ZZ2ODYTH ZIIDBILTI 2R TELT.

class FooClass {
protected val x = "foo"
}
class BarClass extends FooClass {
val y = x // It is a subclass instance, will compile
}
class ClassB {
val £ = new FooClass
f.x // <-= This will not compile

INNY T—3J
package protected scopeld. DXV T—VDOY T SADODHIIT /LI TESLSICLE
.g—o

package com.example {
class FooClass {
protected[example] val x = "foo"
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}
class
val

}
package
class
val

A

ClassB extends FooClass {
y = x // It's in the protected scope, will compile

com {
BarClass extends com.example.FooClass {
y = x // <— Outside the protected scope, will not compile

> T =T https://riptutorial.com/ja/scala/topic/9705/
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58:
5

LXZALIE. ONOTHYD. WoxE [ | ELTICTZEE2AET. DI, TEOEYULT A
TI5LDET S, #Z5D1213TT. Scalazf 7713, (Conise [ reseeNVc T I T4 TD
Tonizbi-o LI T,

24 72 ') https : //github.com/scala/scala-continuations

reset {.}/ERF. TVev b TAYIODLVETELT
shift {.JNFLDICHWT, 27 A8—IvIlgw L& T

A @cpsParam [B. C]//CP = %/=HICA=>BZ LT %
@cps [A] // @cpsParam®D LA 7 ZX[A. A]
@suspendable // @cpsParam® I A ') 7 ZX[Unit. Unit]

shift Int.+ reset‘gj U —:\7__4 73 \J |\ D_)I/j D_?\ Int.+(37° U —:\7__‘( 70—6‘5) @\ Long‘gjo
V2747 TT. TENoIE>oNEZCIFEAEITRNTODIE—5F 51HDICICTESLENSTE
Eoh&NHTT. BIRICE"TONFTTYRYIZTIIHVIBAD. 54T 5 ) TEAPIE
FTHICICEXT.

EEFRBIELTWE Y. BICTHIENTES TS F . BLUZEDIH, T REILTHS
flatMapr‘/\eaj_gt LT%@E?’O

Examples

J—J)L/\y a7 4 ==2T—332CT

\

// Takes a callback and executes it with the read value
def readFile(path: String) (callback: Try[String] => Unit): Unit = 2?27

readFile (path) { _.flatMap { filel =>
readFile (path2) { _.foreach { file2 =>
processFiles (filel, file2)
}}
}}

readFile/\@@‘i\ readFileb\“%n%UL_{‘\)a 700)(:7(;':'003/’\@%”'6&“5readFile?\ ?
ER

(CO—NRNY DB EETHLEDIC. vIdSA4TVELET.

reset { // Reset is a delimiter for continuations.
for { // Since the callback hell is relegated to continuation library machinery.
// a for—-comprehension can be used
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filel <- shift (readFile(pathl)) // shift has type (((A => B) => C) => A)
// We use it as (((Try[String] => Unit) => Unit) => Try[String])
// It takes all the code that occurs after it is called, up to the end of reset, and
// makes it into a closure of type (A => B).
// The reason this works is that shift is actually faking its return type.
// It only pretends to return A.
// It actually passes that closure into its function parameter (readFile (pathl) here),
// And that function calls what it thinks is a normal callback with an A.
// And through compiler magic shift "injects" that A into its own callsite.
// So if readFile calls its callback with parameter Success ("OK"),
// the shift is replaced with that value and the code is executed until the end of reset,
// and the return value of that is what the callback in readFile returns.
// If readFile called its callback twice, then the shift would run this code twice too.
// Since readFile returns Unit though, the type of the entire reset expression is Unit
//
// Think of shift as shifting all the code after it into a closure,
// and reset as resetting all those shifts and ending the closures.
file2 <- shift (readFile(path2))
} processFiles(filel, file2)

// After compilation, shift and reset are transformed back into closures
// The for comprehension first desugars to:
reset {

shift (readFile (pathl)) .flatMap { filel => shift (readFile (path2)).foreach { file2 =>
processFiles (filel, file2) } }
}
// And then the callbacks are restored via CPS transformation
readFile (pathl) { _.flatMap { filel => // We see how shift moves the code after it into a
closure

readFile (path2) { _.foreach { file2 =>

processFiles (filel, file2)

H}
}}  // And we see how reset closes all those closures
// And it looks just like the old version!

T5D

shiftby@d)resetjeu\ygd)?Uénj—:\ %n%jfresetjﬂ“/ﬁ(l%ﬂ'é%?éltbff‘%i
Fo snietDPTA TR (2 => ) =>c) = ) TIIELCITIE ((a = B) => ¢) => (& ecpsParan(B,
c1y) o FDIF. CPSHEELET. reset T L Toniec BT IR, DVOMEDIC ] LTHE T,

resetj“m\yaw‘?‘(;\ A @cpsParam[B, C}@';A%jti 5(:2& j—bs‘\ %h(;g& 5813\@% [JT
WEKTF. ETBHLDICEINEDEDL oo sDT. CDFATIIokIFNIEESEWT AY Y R
DI—Rg. cldTD]l VTHY. CPSOULDIZTT.

ET. ZDIF. DScaladochro2/cbDTY

val sessions = new HashMap|[UUID, Int=>Unit]
def ask(prompt: String): Int @suspendable = // alias for @cpsParam[Unit, Unit]. Q@cps[Unit] is
also an alias. (Qcps[A] = QcpsParam[A,A])

shift {

k: (Int => Unit) => {
println (prompt)
val id = uuidGen
sessions += id -> k

https://riptutorial.com/ja/lhome 179


http://www.scala-lang.org/files/archive/api/2.11.8/scala-continuations-library/#scala.util.continuations.package

}
}

def go(): Unit = reset {

println ("Welcome!")
val first = ask("Please give me a number") // Uses CPS just like shift

val second = ask("Please enter another number")
printf ("The sum of your numbers is: %d\n", first + second)

i TaskldR®yJICEL. TOI—RIFED [y YvIaVv]lELTZITYDELI—Y—IZT I
MTEIT. COELSCLT. HWICIZATIVETEIENTEI T £E0I—KR@DI—
Ro&LSIC2E .

A 224 > TEL htips:/iriptutorial.com/ja/scala/topic/8312/
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59:

o U 2 X *—%—val metersDoublel3AnyValz LE &
« HATrA—H—5FTL

AZybMNIOIRETED. AZYRNDIATSIVETEHEEBO LI T,

Examples

Y4 7xT4) T A
type Meter = Double

CDRVIUTILETTO—FI3. powplcPITRTDIYA THENEDHBLDIC. A2 bk E
S>TWhE 9.,

type Second = Double

var length: Meter = 3
val duration: Second = 1
length = duration

length 0d

DIRTHIUNAILEINET. O Ay MIO—RODIA TEI—%2TF5=HDHICD
HTCELTA T MDA,

) 2—8 52

case class Meter (meters: Double) extends AnyVal
case class Gram(grams: Double) extends AnyVal

2521, Ay hEIVI—RTB-ODEELTT.

var length = Meter (3)
var weight = Gram(4)
//length = weight //type mismatch; found : Gram required: Meter

anyva1 T B EICEL D JYMLRILTODRF LT A3 T 274 TIDldpoupie TT

o

naizy |\ Velocity aka Meterpersecond %‘: LT:(,\L;K :@77'3_7_‘;?‘;&5 ‘Qiﬂ'/bbf\ %
DESBICHTES AT I MHVE T

« XU TN

» ScalaQuantity
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60:

Examples

IN—YXILIE. LD IN—YDETSHI-DIZENET.

sealed trait SuperType

case object A extends SuperType
case object B extends SuperType
case object C extends SuperType

val pfA: PartialFunction[SuperType, Int]
case A => 5

}

val pfB: PartialFunction[SuperType, Int]
case B => 10
}

val input: Seqg[SuperType] = Seq(A, B, C)
input .map (pfA orElse pfB orElse {

case _ => 15
}) // Seq(5, 10, 15)

CDTIE. oAV REODODTHENTT. . DOITRTOICT HEREINET. (. Zhd

DODOHLEF. £ LT,

CDOINT—ld. . O—RNXZXDTAZINYFNEILICEIENTESET SHDIIINET

. Child. foEZIT. Akka ActordD Ay RTIRT

“collect™ CD

F. OEELTELENI TN BOALRIA—RDOYYF case  EHBHET. DAYV YRT
FFDOMTYT. KScala®RIZxdD12I13. ScaladlL 7y 354 TS5 TENTWS oo AY
Yy RTd., 22T LR OLIZYIVUDENT. FNOHE1DOI NI M ThEESICY Y
TBEENE G740 ) U TF55I2F 5.

1

ELTEnedHsELET

val sgRoot:PartialFunction[Double,Double]

= { case n if n > 0 => math.sqgrt (n) }

collect:I ‘JE*—’F T‘%h’iU?’C t b‘?%i 3—

List(-1.1,2.2,3.3,0) .collect (sqRoot)
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DESEMHVET.

List(-1.1,2.2,3.3,0).filter (sqRoot.isDefinedAt) .map (sgRoot)

sealed trait SuperType //  sealed’ modifier allows inheritance within current build-unit only

case class A(value: Int) extends SuperType
case class B(text: String) extends SuperType
case object C extends SuperType

val input: Seg[SuperType] = Seq(A(5), B("hello"), C, A(25), B(""))

input.collect {
case A(value) if value < 10 => value.toString

case B(text) if text.nonEmpty => text
} // Seq("5", "hello")

DTIF. IREBNOWCOMHI DT T,

o INH—URYFUTDIZ. §5FICLTICHS. caselcaseLITWVI. ICENT T,

o 2l THB—OMBENTNHE T,
o INHY—URYFUTIE. —RRT—bF A Ub i:&EDENNA R LE T,

Ay

Scalalll@. O&EF BpartialE W IEDODHVET. DD runctiomMEINSETHNIS.
PartialFunction’( \JZQ\JZE‘T%E?O /\g_yv\y?yﬁé?:bénécase% L/_C\ %Tj—é

EnTERXT.

val pf: PartialFunction[Boolean, Int] = ({
case true => 7

}

pf.isDefinedAt (true) // returns true
pf (true) // returns 7

pf.isDefinedAt (false) // returns false

pf (false) // throws scala.MatchError: false (of class java.lang.Boolean)

:@(:6“6&5(:\ & %0)1/\3>L—70)|<>L4D(be:??éh%(ifi“o ODFunctionl’(
V2B IRIITHBEIEEINTT. D2FD. EIRTOICLTEINTHE T,

LLTh

I3, I&ScalaTIRICTT. I LIFLITODDI-OICENT WS bl #F 5/2HICN
— 2 DD

sealed trait SuperType // “sealed’ modifier allows inheritance within current build-unit only

case object A extends SuperType

https://riptutorial.com/ja/lhome 184


http://www.scala-lang.org/api/current/index.html#scala.Function1
http://www.scala-lang.org/api/current/index.html#scala.Function1
http://www.scala-lang.org/api/current/index.html#scala.Function1
http://www.scala-lang.org/api/current/index.html#scala.Function1
http://www.scala-lang.org/api/current/index.html#scala.Function1
http://www.scala-lang.org/api/current/index.html#scala.PartialFunction
http://www.riptutorial.com/scala/topic/661/pattern-matching
http://www.riptutorial.com/scala/topic/661/pattern-matching
http://www.riptutorial.com/scala/topic/1056/traits
http://www.riptutorial.com/scala/topic/1056/traits
http://www.riptutorial.com/scala/topic/1056/traits

case object B extends SuperType
case object C extends SuperType

val input: Seqg[SuperType] = Seq(A, B, C)

input.map {
case A => 5
case _ => 10
} // Seq(5, 10, 10)

ZNIZED. ODTOraccn®dBEINE T

input.map { item =>
item match {
case A => 5
case _ => 10
}
} // Seq(5, 10, 10)

Tl FTLRT—R I IZAMIEINIEEIC. NI—URYFUTELTINTA—TET B/
HICICEINE T,

val input = Seq("A" -> 1, "B" -> 2, "C" —-> 3)

input.map { case (a, i) =>

a + i.toString
} // Seq("Al", nanl "C3")

2T T TNETT LD

NHDIDOI Y TIITH B0, F—LBHLPThEbNENN)I—yv3aveElLTEEN

o

val numberNames = Map(l -> "One", 2 -> "Two", 3 -> "Three")

// 1. No extraction
numberNames.map (it => s"${it._1} is written ${it._2}" )

// 2. Extraction within a normal function
numberNames.map (it => {

val (number, name) = it

s"Snumber is written $name"

})

// 3. Extraction via a partial function (note the brackets in the parentheses)
numberNames.map ({ case (number, name) => s"Snumber is written $name" })

BIEI3XTorgsndhbNEg. Lwid, IhxAa—2hnI 7.

A 224 2 T= https://riptutorial.com/ja/scala/topic/1638/
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61

Scalalll3 77— NI SZODHVF T

E ANy RODOWY

[IScalaP* /Y RTIEHDVERA. ITHD. ZDESCDTONET. . ger aesZLTEIN
oAy RIG. 2220 FRE@FTIVIOMILTOEITNESEDIEA.

o (3. TUNA NI punctionnEEET B SXICAUNAILEN. ITICA4A URIUZEINK
F. . AYYRIE.FDIVIR. X REFTVIORDAUNR—THD. ZFDIZIILIEE

A

Examples

F. 3hhThTEDTONTWHWEWTY,

F. 200D, €D TY.
(x: Int, y: Int) => x + y

DE1THENTELT.

val sum = (x: Int, y: Int) => x + vy

F. IConELTENET. £EZIF. LIV T UDnapld.

// Returns Seqg("FOO", "BAR", "QUX")
Seqg ("Foo", "Bar", "Qux").map((x: String) => x.toUpperCase)

DOOIFTEITRICENT T
Seq ("Foo", "Bar", "Qux").map((x) => x.toUpperCase)

DPHOPETFD. FOODOH Y AIITELTT,

Seqg ("Foo", "Bar", "Qux").map(x => x.toUpperCase)

AVYRELTHIERITEITH. £AYYRICTHIEITEIEA.
AU RIGINGA—BZEDIEMTET TH. (F/NTHA—
AV RIIINGA—=5DTI7FILENEDIENTEI TN, ITEIBA.

JTEE A,

ELToELTHE T,
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|3

DEELEV. EHIEONHDET. ODXZAY MMIOLSICTEL T
Seq("Foo", "Bar", "Qux").map(_.toUpperCase)

D EICLET. ONTA—FEDTIE. NFT SR ESENENET. fEZIF. D20D
3T,

// Returns "FooBarQux" in both cases
Seq ("Foo", "Bar", "Qux").reduce((sl, s2) => sl + s2)
Seq ("Foo", "Bar", "Qux").reduce(_ t+ _)

CDETS. IZL2TEN5E3. 1L2FLTTSIENTELT,

INT F—B LD

INTGA—BELEODETBIZIE. XTA—HZYZ R NEDTFIZLETT.

val sayHello = () => println("hello")

3. 2':>G)4f€§ B. 0ELTSIE b87fig§%50 f(x)é:g(x)ji‘z>?1t:g(x) v h(x) = f(g(x)) Ny g %5

WAUNALENDE . e 01 TBHICTUNALEINE T Scalald. composition anarhen &
composea— éFunCtionld)Zjo))L \/ \‘/ F% L/i a—o compose} \/ “/ F‘J\ G)(\: L/i g—o

val f: B => C
val g: A => B

val h: A => C

f compose g

andThen h(x) = g(f(x)) &« SO psLn& Skl EoTtnEd

val f: A => B
val g: B => C

val h: A => C = £ andThen g
LhdshTohn. c&sLonEd. Zold. oICLbhIZEnE T,

def andThen(g: B => C): A => C = new (A => C){
def apply(x: A) = g(self(x))
}
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FrEWITNDONTT S, EUFTE. (EGTRTONEDNPTLET. EDICDWTHTT.

ED

trait PartialFunction[-A, +B] extends (A => B)

g—&_cO)PartialFunction{)Functionl?g—o CM(J&T’(J?(J% @i'@'/\/bfx jj‘\/‘la h@(: L/
_((’\i a—o :Ojj—:&)\ Functionl‘gx (:-true isDefinedZ—\t} \/ *J F%?’%li% @iﬂ-/\/o

THHEETHICIE. ODELITT.

{ case i: Int => i + 1 } // or equivalently { case i: Int = i + 1 }

(CDWWTIZE. PartialFunctionsZ TL 12& 1,

T4 TED https://riptutorial.com/ja/scala/topic/477/
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Scalal3 A VY REFIZOBDELTOLEOICIZEICHIEDET. LhL. 7—ROTIZ. Bldk
T,
Ay RIFO—RTHD. DIIHDVIEA.

. i PDBFTIVIO A VXTI RE @A TOOTE., TOI—RIZ. FDapp1y
AVYRIZENT Oapp1y . IKIF LT TEMTESZELTLET.

EEHIZ. ELTDETSIZE. DY R—bEDNT S, FIICTT . A UVXZUIF. ZDET
5=HMDScala®»7 7O—FTT.,

D3, 5ELTSNM. 29 TF. LML, ScalaTld. IXTOMNAYV Y RTHSBHD. D/XT A
—FEFDIEVT AV Y REZBZOMTT., LIENDT. seq@NTW S, . TDINTA—H DS
ThaO[]EZBIENTELZTH. VTRHBVELA. TT.

Examples

Ay RZELTCT S
Scalad /N4 ZI3. AVYREICTITICAY Y REICLIT.

object MyObject {
def mapMethod (input: Int): String = {
int.toString
}
}

Seqg(l, 2, 3).map (MyObject.mapMethod) // Seg("1", "2", "3")

G)?‘;\ MyObject.mapMethod'JUL?'Etf;f < ~ t L_Cmapé hi g—o (3. map (3%0)‘\/7“*9:)7
CHONDEL DI, apdNBDNTT . ristia) IA TaDPFTTVII MDY NDpapDVTRF ¥
FOEHBDTT.

def map[B] (f: (A) = B): List|[B]
£ @) => Bl3. CDOAY RRLDINTGA—EFD. A TVIORED. sOFTVIINET

?%é:t%bi?o AtB‘g(:éN6o @(:D_C\ mapMethod';Int A%t @\ String Bjé%b
9. LIEPDT. mapretnodl@maplCTHTT . OLSICLI—REESTIENTELT

Seq(l, 2, 3).map(x:Int => int.toString)

ZNICED. A US4 VEN. BEICTSIENTEST.

https://riptutorial.com/ja/lhome 189


http://www.scala-lang.org/api/current/scala/Function1.html
http://www.scala-lang.org/api/current/index.html#scala.collection.Seq@map%5BB%5D(f:A=%3EB):Seq%5BB%5D

INT F—HZELTD

Tl . 3D3200WTNhEDZ ENTEL T,
¢« IDDNTHI—=ZRITHY. HB5E LI,
e ZELETN. TONITA—H5—DENDHTRIHVIEA.
e DIDDINTFA—=ZIITHY. £2LET.

object HOF ({
def main(args: Array[String]) {
val list =

List (("Srini","E"), ("Subash","R"), ("Ranjith", "RK"), ("Vicky","s"), ("Sudhar","s"))
/ /HOF

val fullNameList= list.map(n => getFullName(n._1, n._2))

}

def getFullName (firstName: String, lastName: String): String = firstName + "." +
lastName

}

— CCTmapld. getrulivame (n._1,n._2) ZEINTHA—5E L TyetruliName (n. 1,0, )X . Chid
HOF& N X T

Scalafét\ def func(arg: => String)%b—cw%-‘j_/—ﬁ_l\ L/—C('\i 9. :wck 57:(0)‘3:\ ODStringZ‘_
TVID hEFoldsringdDDPEDEESDZENMHVEI T, 207—2TIE. DIIT7r/ERTEINK
ER

ETLRETN

def calculateData: String = {
print ("Calculating expensive data! ")
"some expensive data"

def dumbMediator (preconditions: Boolean, data: String): Option[String] = {
print ("Applying mediator")
preconditions match {
case true => Some (data)
case false => None

def smartMediator (preconditions: Boolean, data: => String): Option[String] = {
print ("Applying mediator")
preconditions match {
case true => Some (data)
case false => None

smartMediator (preconditions = false, calculateData)
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dumbMediator (preconditions = false, calculateData)

smartMediatorU LI Nonetd" L. A Y ﬂ_‘\)"Applying mediator"i ‘d—o

dumbMediator:]_)l/‘Et None% L. "Calculating expensive data! Applying mediator" S yt—

‘\)%"Calculating expensive data! Applying mediator" o
LA Y—Id. BOOF—N—~y REFT HILICEX T,

A 224 > TEL htips:/iriptutorial.com/ja/scala/topic/1642/
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