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Ly T ol oY1 gmn sl 8yl LSy Joodll e 8 Tt 1mnadl Olaglesl] LS e8] oyl sl

gl gl (el pLillg 530241 (IHello World) dllally Mab» 8yle g 31 dimnay @) a4 als aue
(Compiler) b3 aall Lo s plascusly dza¥l jany padirag (y5gS 2o Oloayd! yyglad dayMI dxll dagg
IDE) dlolSio yug i dg alaseraly 3y dovayd) dundgadl ddyydall JI Jamw @f oo ool sl saw oo

sl ely ilgol 44y (Integration Development Environment s,Lal jlazs |
Jgwsg (Java Virtual Machine s,Lall jlazs| JVM) doolyddl Bls AT ] Suctue 44 o olisS
15y deolysyl Bls 4T (gagas 48 29 Java bytecode) «gSuly Bla» e sl 3 a.i Biaall S
iy ¢ uSally uSallg Lalad dommaydl Oy adl cleatul o ligS 8o Basy (Saug ((.Class da>Ml sale
o ol J3le> Ll (Java Development Kit 3,Lell jlazs! JDK) dypghadl Blo Slgol o JI 7oz

S B35 aall zlisw 6 50 paca Bl slao] Sasl ol 3] a9y donay Olyaun LS o oSazdg
ol Jaszs (LSl lia (3o (LBl ya sl slacol go diblosa sgSaly 48] | Loyl 83asdl s
o 36330 ylaodl e Jsonl cliSay JVM @le 8 1500 S 3l Java JDK 8 jlaoyl go dlzedl grax
.oracle.com g8ga

14 Lol lia b @lezia

b3S &8ly LguSe dmay 83du 1y ot salgdl yaw pasls

olieS Ol S wSig (Read-Eval-Print LOOp .glol-azs-13] dals) REPL auseras

BsS Jeai pa gradle g oyin a5

lisS Ledi g0 Maven ¢ gy pai  ©

ol5eS ¢ oyina cluoy gl Intelli) &g pascws o

eS¢ gyia elady dyysghadl Eclipse IDE dug pasczus @

ﬁgﬁdl&musubgs‘gbbulww@ow .
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oligS @l sl 3sS g eadl 1 ol Laall

oligS 8yau Jieaide w pail jolgdl o alasil .1
Olyae sl iate Auls) (lie Sy ol (compiler) B3_asg (runtime) gﬂ Jaza J 7l
1851.3.31 ga szl jluodl) Blia 1.3 ooyl o (LSl lin dexlye g 8 g LosSall dinayd
Bews agax (runtime) T Jaas ylaol IS e o QLS e 8ely8 2lsT aie Sasl jlao] cllla o5y
alall i s el g J3ig dminall Jawl Sl Jasly daslyl 130 S il e Joandls sdiaall o dols
alaall Lle  Slgdl calall goimuwg Ailea Sle o y 5 G Sall ] kotlin-compiler-1.3.31.zip
Ala of S of Gosge Lle pliaS Jebads wayyadd dglhaall Ol ull g gan gomy g3l bIN eyall
cleazal o (Sas i elallss 8 PATH &gl yedie o 232 o0 DIN Galall o o 1 STl 380y Zlimezasg
ol Ll suasd ] ds bl g0 kotline
zLisi L JS 31 sdkman aluseiasl Biaall cod Jgwl dasyb cUligd e of LuSid pasciad eus 13
dz8 3l 8 d Ul yalg¥l Juoss oa o
$ curl -s https://get.sdkman.io | bash

$ bash
$ sdk install kotlin 1.3.31

AL ol gl Lsas eliSay Ailea e Lizze homebrew ;LS dla aascind oS 15] w3 o duy

$ brew update
$ brew install kotlin@1.3.31

1asd il aSlg HelloWorld .kt ey spas wale elasly Tl syl e dallally

fun main(args: Array<String>) {
println("all Maf!™)
}

e &y s include-runtime) dasmadl JAR daoay 83a. 7153 olo¥l aw (o Bioall gl

"ﬁ,’ &gl gslg


https://itwadi.com/
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il Ll SR i S J s paiad §asb e Jedall 1B 4l L& JAR dile 2Ll e S5l
(sl danand!

$ kotlinc HelloWorld.kt -include-runtime -d HelloWorld. jar

sl el s ol o383 3l galgdl s 8 LAl LS §ayb e aalindl Ld ad o3 eliSay
pladl ylue I axaslg JAVA_HOME

$ java -jar HelloWorld.jar
Ayl b cab dallall dab 5lall 5 ol cam ol e 340 s,
|l¢>g|3AiZJLQI¢ﬂ3é9>ﬁ$!‘@AU}ﬂ\iy$ﬂlZkﬁﬁi&jiﬂ&nﬁj&j%*p‘agﬁﬂlZ>ub|93¢;A)A|5}¢gU|
A8l Ll ai delib sag
sl class & liaall Lalsll clazs ] ol iz wly B>Mewd (Scala) YIS of Bl> &) pusiud oS 13
$13] lie Jasy casSé.static 4issy Sale caazdll main st zalipdl Joss dai Biezas Ml carall Yiai
o)l ¢ i éAJI%;LﬂI}AEILkﬁ“Lp diyLdl denydl Sladedl B3ad usa.jaé\DAaq Lo e 33183 éid
:AL¥JILwisgéHelloWOrld.class
$ kotlinc HelloWorld.kt
Ll ilgol g0 Bagagall Javap b1l alasuiwly a5 )] LuSay woSiuly Bl daly cala agi asy (o dlg
(Kt &Ml le oy alall o ¢yo a5T5) JDK &y yslasl
$ javap -c HelloWorldKt.class
bl 5 egidan Ly Lay Geeid gl gy gzl JMasST 3y

Compiled from "hello.kt"
public final class HelloKt {
public static final void main(java.lang.String[1);
Code:

“3” &gl gslg
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0: aload_0
1: 1ldc #9 // String args
3: invokestatic #15 // Method

kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull: (Ljava/lang/
Object;Ljava/lang/String;)V
6: ldc #17  // String Qe Mal!
8: astore_1
9: iconst_0
10: istore_2

11: getstatic #23 // Field java/lang/System.out:Ljava/io/
PrintStream;

14: aload_1

15: invokevirtual #29 // Method java/io/PrintStream.println:
(Ljava/lang/Object;)V

18: return

3
Bl calasiall (8 635 eS - ¢,50 3] i Bcll alsiy Lo i) 295ayly Blar il e 055 of o 8
gyl 8 dallally Mals 3ylall deldal Olage go zalisdl Joss dhis Lle oo W hio -
Olgol plascral elyle cong el o dug ¢ jag IS salo¥l sl B3 cs o Jasll elio 28531
Ly gyt oS lgzays sl oia duasly oy oaid

¥l GlieS Jaaid .2

olisS Jaas 8 dai> | Biaall Useol JAR dimMl ks Lnsly HelloWorld walall Lé3s Lease
dsly oadgi grxr gl alall Jle dan 18 8y b gl 6 3T Jaas ) zlis 13k (Kotlin runtime) s3I
ol o Bl Loyl ey gl 1igand 3351 (65 - 3 sl e of Joally U5 edsd 18 oS5 @l 13] sgly
cdolog Lewo ST Jois @i odb (o dgmasdl 83aeadl e85 0 13] ( JLdls L2418 ud aTgs szeuall
el U3o0 bes Lws (exception)  clusal e basuwd gl

$ kotlinc HelloWorld.kt -d HelloWorld.jar
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$ java -jar HelloWorld.jar

Exception in thread "main" java.lang.NoClassDefFoundError:
kotlin/jvm/internal/Intrinsics at HelloWorldKt.main(HelloWorld.kt)
Caused by: java.lang.ClassNotFoundException:
kotlin.jvm.internal.Intrinsics

2o ligs UJ‘-‘B w3 Joo Jlam ¥ Lol coliglS 800 may Lo 3] dlal) 8yd0 Y loaall dacy
S gl elid dowig JAVA Loa oo aless N1 (Kotlin runtime) a dols d5wld o 4eSo

:classpath waall slus 8 lassds5 of ill JAR alall 3 lganas

$ java -cp $KOTLIN_HOME/lib/kotlin-runtime.jar:HelloWorld. jar HelloWorldKt
sl (s ] Baie gl ol sl oS ik of LSl gl plasnastl) &eSa 03D 13

I ISl Bl5S Blan I &ly 58 Basb e s sl digyb ol e day el 3] (I

$kotlinc -include-runtime HelloWorld.kt -d HelloWorld

REPL sla¥ 2o duleloil dsaall .3

Syl 1316 .0l 6da oo axlg ligSy (interactive shell) dalelss d8as aLYl sia Sl wlns 4343
Lo b2y o REPL 81l ¢ysSiiad d3amna lgalasirwd lanlo (o0 deyun dmad] Olaged] jaoy 44U
oo 3o Olyles] Basg s Lasls clile oy o) ey pgy Lo lsdl glgall L] jaedl Lha) sl
Ol gl d5o o sl REPL aluseil

Jsls s lua (65 g (classpath) cacall jluwe I Slslazedl 8Ls] Gayb (e REPL ey cliSay
Juased Il zlising (e gllg gyl o Jolezl) Joda desall ells Lle dlia pasciuc (instance) dseul!
JAR Ll

3l sal ¥l dgdylall 8380 5 , Janzul

$ wget
https://github.com/JodaOrg/joda-time/releases/download/v2.10.1/joda-time-

“%” &gl gslg
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2.10.1-dist.tar.gz
$ tar xvf joda-time-2.10.1-dist.tar.gz

pasily garwly Jasll ad o Ll lgzses ) Joda dusall 385 REPL plasczwd (3l antua i
Loy Al Bl

$ kotlinc-jvm -cp joda-time-2.10.1/joda-time-2.10.1. jar

Welcome to Kotlin version 1.3.31 (JRE 11.0.2+9-Ubuntu-3ubuntul18.04.3)
Type :help for help, :quit for quit

>>> import org.joda.time.DateTime

>>> DateTime.now()

resl: org.joda.time.DateTime! = 2019-05-03T18:52:10.416+03:00

190, 50Ss dugiSo iy Kaw .4
o clyatls Perl 5l Bash sl céys @ 1316 oSl 2o Sy dgzsall §yapall Jas Say
O3

3 Il g ySeadl LB Lagy o oo 33ST Ladde an ol Olalall gras Bis wuyi bl Lo sl 13]
el Jedy

import java.io.File
val purgeTime = System.currentTimeMillis() - args[1].tolLong() * 24 * 60 *
60 * 1000

val folders = File(args[0]).listFiles { file -> file.isFile }
folders ?.filter {

file -> file.lastModified() < purgeTime }
?.forEach {

file -> println("Deleting ${file.absolutePath}")
file.delete()

3

oo el Bewa Biall args yzéuall asVg (gulull goummall b og delete. kts auwl lle ¢ il
coS 1318 1eldla ? 3oyl aledy g3l e Jeluc a8y aileaial wie cuySadl ] 83040l OMalsall gean e
o g tolgal Beuns gle Lo o oSuud nullable Bluoll Bysig CH# 48 alascialy dmaydl Lle 15Liso

4‘;" &gl gslg
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o3 eleauwdl Valoay Byoall 1ia 2ad 3] dalas Jo> Baza 8358 el oyf aSTia U6 Jlgie o of 143
.NullPointerExceptionikaJl9¢;4gai-%ﬂﬁﬂHAm%§lﬁ>iké)mm4us-9m9

Biod Lol asdl Jay o3l pLYI sacs dayail] lale Bis shiall Bagl slonall ppglalas o ySudl 35y
LS 13] adios g lgsd J3& B30 55T o Bagll lonall 3 o cile IS oSl 130 sSligun . calall 2l o
aindlas o Giladl oSl 3 by Uns 8,5 5y asall pL¥1sse e 2y Qgamall 3l a S5
a5 Jol &1 le io)lal) 130 dyzing 0igis |8

S el By e 03uadg sglental eliSayg (Il VS cuySudl ol

$ kotlinc -script delete.kts . 5
Pl 5 o pa 8l Lgde Jice edg y 3T o LSg Jladl i dsall 3 Olale olail of e 13]

Al g

Gradle g0 (;UgS .5

SBT ol Gradle o Maven :&laancdl sia sl 8 1ysSiud elidl Olgal pluscial e l3line S 13]
Ll 5l g ag Gradle Slewlal pudiis sl Jeoladl 3 541 4o .(Scala goys oS 13] ¥l L)
a3l 498 gs e alg> Slagloall e L yiall 4820 wliSayg gaall zgsaag LAl Bss e &y 03 I
.gradle.org
)l Joooll Sl e (Classpath) Bleoll jlus b o)8lgiy auei (o 3Sll clio gyl cdoyluall U8
clig aiiyyb oye Gradle e olSagd (s aiusi 44,5 Lo ya) SDKMAN el oS 1316 48,01 0

Sl )A‘)“ pl.\:&&..ulg

$ sdk install gradle 5.4.1
BLoY Delx 315 slaol o lesy Laas isS coneols d3aladl sl jany go 2Ll sl sl
Jseadly gradle JI Kotlin pes oo gradle ;o 4 slacil 8 gyashdl sy Gradle Kotlin DSL

rdoLaall (JIgll 48520 LiSay a8 Yol oy Lies .GrOOVY e Lo se lglantasl gy 3l

é &gl gslg
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http://gradle.org/
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$ gradle help --task :init

b lay e Lot —type sLadl @ud 3 o5 ol cons

Options
--type Set the type of project to generate.
Available values are:
basic

cpp-application
cpp-library
groovy-application
groovy-library
java-application
java-library
kotlin-application
kotlin-library

pom

scala-library

clady JUI 3a¥l Janzul Ly o3l ¢ gyl Slale dylgad 1330 '.\.L‘>=A Ay oi o o elad] 18
HelloWorld wl syas sl>a
$ mkdir HelloWorld
S e 3as IS e begyina JSua aaig kot lin-application ligS LIB Jaszudg walid
$ gradle init --type kotlin-application
Lgio Baxlg slesd 881 guall LJlodll yglazus il badd gradle init 33l LS i oo )i.x,\ Sy 9i
1 JWl sy

Select type of project to generate:
1: basic
: cpp-application

2

3: cpp-library

4: groovy-application
5

: groovy-library

“a” &gl gslg
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java-application
java-library

kotlin-application

O o N O

: kotlin-library
10: scala-library
Enter selection (default: basic) [1..10]

ol o clasz wlzlg w.java-application (Il allu yusd 8 @8y J1d sl oi_ao LR
aalll ayasd Loy dJll Belasl) Lo <Lls —type wilsl dawl yusad yee dyladl dna I Ouds gl dag bl

:gradle g Walezus Al

Select build script DSL:

1: groovy

2: kotlin
Enter selection (default: kotlin) [1..2]

LSy Kotlin a8ls] e Yy .Kotlin a8Ls] |3 e wl gladl i sl a groovy «sLs
32 @8yl sl Ly gradle oy St 4,LSI groovy lss | 3l aey ] zlod s Wlaseialg loagass
Kotlin jLsdl jLasy 4.8,
olilllg (Source package) dajsl yaas oo (Project name) ¢ gsaall awl oo o3 asy Jlad
01333 Gl e aazniw o1yl b ¢ oyl Llash gl HelloWorld ol gl W o Baeinzes

(enter) Ja3l 43 e baally

Project name (default: HelloWorld):
Source package (default: HelloWorld):

I ISl @line NS gty (lalonally lalall po degana I io Algi

4‘;" &gl gslg
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main
kotlin
resources

ot

.gitignore

2 build.gradle.kts

gradlew

M<q&g§¢ﬁ:é9>%App.kt\;LAguﬂAJy}gSrC/main/kOtlin/H61lOW0rldJL}dlgéli>yiw

/*
* This Kotlin source file was generated by the Gradle 'init' task.
*/
package HelloWorld
class App {
val greeting: String
get() {

return "Hello world."

b

fun main(args: Array<String>) {
println(App().greeting)

"3” &gl gslg
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i zosen ol Laesly ol 6 yagdl dppgmmyll Alas )l gl 630, 1 030 sy ano Ul g @ o 35 Y
el Sl o gradle Lle samsiw S Slg dhd) S0l g dyguSa 83l dius daayl plss 6 atyyb
i Mlsdll Gle el (el 385 eidss @ Byagadl eliy Oyl o] Slaisdss 8yasad]

$ gradle build
$ gradle run

Il 2l iy e e band o o

$ gradle build

BUILD SUCCESSFUL in 10s

8 actionable tasks: 8 executed
$ gradle run

> Task :run
Hello world.

BUILD SUCCESSFUL in 1s
2 actionable tasks: 1 executed, 1 up-to-date

7l oy Byanadl a0l o &dlily rlow cud Byaall (Cyyad) by ddac o Jodl @yl By
sia dadsg) println(App().greeting) alal inas x4l "Hello world" dlayll yebslg Layl
L8lE5 M8 B>y ¢ o IS el (Edylll e o i deld Lo dIWI
G x5 Ay gdad Bya.i SOy ells Joai Lies 830kl elli o laduady dauy 8yacm 441y ST Jo
(dlA..ul uJ! myName J.&J) _).alg‘ﬂ )h‘u Q_9 4_JLJ| )Alg‘)” 34 lawl
$ mkdir -p src/main/kotlin/com/programming/kotlin/chaptero1
$ echo "" >> src/main/kotlin/com/programming/kotlin/chapter@1/Program.kt
$ cat <<EOF >> src/main/kotlin/com/programming/kotlin/chapter®1/Program.kt
package com.programming.kotlin.chaptero1l

fun main(args: Array<String>) {
println("Hello myName!")

EOF

"3” &gl gslg
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iad Jucgbuild.gradle.kts v lall pudl g sl labl sl 2l 630, adl X sasg el J8
ik b JI mainClassName
application {

// Define the main class for the application.

mainClassName = "com.programming.kotlin.chapter@1.ProgramKt"

3
ol Je gradle runggradle build gsedl ye bl Bobadl 8)am 3ans ely o3 Lusay
1l 2l e b o g
Hello myName!
Jrasll eyl zladl g0 10 g (pmalipdl Joso dlais Lle gy il crall baid g0 gal) Lleb L
Ly U3 Zyadg Byala ISy
w3 Jo8 o oS ol L8g Java -Jar [artefact] slusciwl Lavaly Jess 3 ey (Yo
Gl upsigmanifest walall slad] ) doi gliowwd aiylaag build.gradle wlall Juasi ) zlsd

0 6 lasing Loyl AINI e e VM 3 ellsg ¢ iyl

jar {
manifest {
attributes(
'Main-Class':
'com.programming.kotlin.chapter@l1.ProgramKt'
)
3

from { configurations.compile.collect { it.isDirectory() ? it :zipTree(it)

33
b

kotlin-stdlib } sigye ol sslazedl s o2 13 e 3gMeg
ol jlwe ] el o] J zlisawd el 15 | e85 @ 13] LY JAR s kotlin-runtime

"ﬁ,’ &gl gslg
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eyl Byl Lsady ebll sstue il (Yo . gudaddl Jupas e (classpath)

Maven go ;ligS .6

oS5 @) 131 Lol e S e @8l ellligh wells 3 dStien S jonsll MaveN alaserul Lo s 13]

2l @ <Ly maven.apache.org/download.cgi désa_all JI V456 J5lg> e Maven cllas

Jiedl &l 7y s A3lgs e axzd maven.apache.org/install.html dsa_all B Olagledl
woSd ugl @ e ety

ahg o old @i (VL lie dax g cdg Il laodl) apache-maven-3.6.1-bin.zip caldl 35

:/opt dg>gll JI

unzip apache-maven-3.6.1-bin.zip -d /opt
ol yusie | gal) ] ol sl g3l Maven jlue casl @f $IAVA_HOME deul yiézo oyo oSt

1Sl Jsadly $SPATH

$ echo $JAVA_HOME
$ export PATH=/opt/apache-maven-3.6.1/bin:$PATH

Il 1eYl 3,85 yc Maven Jac e U3 sy ST

$ mvn -v

mvn -v

Apache Maven 3.6.1 (d66c9c@b3152b2e69ee9bac180bb8fcc8ebaf555; 2019-04-
04T722:00:29+03:00)

Maven home: /opt/apache-maven-3.6.1

Java version: 11.0.2, vendor: Oracle Corporation, runtime:
/usr/1lib/jvm/java-11-openjdk-amd64

Default locale: en_US, platform encoding: UTF-8

0S name: "linux", version: "4.15.0-48-generic", arch: "amd64", family:
Ilunixll

-2l .Gradle go Lilss Lalze aslile ddSa by ¢ 9y-dall adons 3ol didaall gl s

"a" &gl gslg
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] Jasl @3 (37 @l ¢l of) HelloWorld awl 13sas 13w

$ mkdir HelloWorld
$ cd HelloWorld

:@@mu;guudué
$ mvn archetype:generate
AU Olslacl s dlay yogh i ¢ oydiall dyygyall Olalall 3 ylas!

Choose a number or apply filter (format: [groupld:JartifactId, case
sensitive contains): 1362:

bl J Jao gl s dcblymdill Olslacedl jLasy Olya sae (enter) Jlsodl gy Lo e sl

lag &l @l J5of laaseg artifactId g groupld

Define value for property 'groupId': com.programming.kotlin
Define value for property 'artifactId': chapter@l

@b Joo> yasde laney yglad dblyddl Olslaeyl jlasy s olhLad Jsadl gy e ba ol
sy bl dlac guiwg S Y ol Jlsadl 5 Lle basl lgadsal Al oLl

[INFO] === mmmmm oo m o oo oo oo o o e
[INFO] Using following parameters for creating project from Archetype:
maven-archetype-quickstart:1.4

0
[INFO] Parameter: groupId, Value: com.programming.kotlin

[INFO] Parameter: artifactId, Value: chaptero1l

[INFO] Parameter: version, Value: 1.0-SNAPSHOT

[INFO] Parameter: package, Value: com.programming.kotlin

[INFO] Parameter: packageInPathFormat, Value: com/programming/kotlin
[INFO] Parameter: package, Value: com.programming.kotlin

[INFO] Parameter: groupId, Value: com.programming.kotlin

[INFO] Parameter: artifactId, Value: chaptero1l

[INFO] Parameter: version, Value: 1.0-SNAPSHOT

[INFO] Project created from Archetype in dir:
/home/userName/HelloWorld/chapter@1

[INFO] === === oo oo oo oo oo oo

“a" &gl gslg
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[INFO] BUILD SUCCESS

[INFOT === === mmm oo m oo o oo o oo e e e e
[INFO] Total time: 35:39 min

[INFO] Finished at: 2019-05-11T02:27:54+03:00

[INFO] —m=mmmm oo oo oo oo oo

Jies cddl chapter01 sl 8 Maven ,Lasy il Sre adsallg pom.xml calall gz w

oS ]zl (9 S) dmmay Ohdea Lo goum o alall 8dlo] L8 oS gl axny gl ¢ gsiall

e AppTest.java g App.java Lall (B4 > 1 Nkt |

gsrc/main/java/com/programming/kotlin
J<Lo glay) src/main/kotlin adsall i,_‘i’dig /test/main/java/com/programming/kotlin
(sl Yoo sl 580l slonall

$ cd chaptero1

$ mkdir -p src/main/kotlin/com/programming/kotlin/chaptero1
$ mkdir -p src/test/kotlin/com/programming/kotlin/chaptero1

dma ol 8 3eSi oLl l_B8ga e Jami w3l pOmM.Xml i Lol zsdly y3 > ol yx s
BLoY Jasi . eyl ylig S 3365 e kotlinlang.org/docs/reference/using-maven.html
e sai 1 dd ageaall g Maven V3 ylaoily (ligS Oilya s ayy i e kotlin-maven-plugin
o el ulg eliscl

D USY b8 el Blusin ;o5 185 lhrn 1.3.31 ylaol L) aslasazul 4y il B5sS slao] Bye
lgdlolg ddldl 8yacidl Fass clig kotlin.version dwo bl ye (cuzall jlaoW wilas e oyl 13
:pom.xml caldl 8 <properties> eual |

<properties>

<kotlin.version>1.3.31</kotlin.version>
</properties>

pom.xml calall J] &Il dyslazedl Lol elidg el b galasezal slyall Gl ] dosall s3>

é &gl gslg
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(x5 830 4udi @ugll Feud Bale] 9o <dependencies> sl lgasl)

<dependencies>
<dependency>
<groupIld>org.jetbrains.kotlin</groupId>
<artifactId>kotlin-stdlib</artifactId>
<version>${kotlin.version}</version>
</dependency>
</dependencies>

@ o) o) laablash il eppstaall ((gyamall) sindl alall siod . cayyad] ddas bays | 31 b

> sl S50 L Lo gy elsg Olyagadl cayyad Sl o (oidig sodasdl oLty | asd welds Jois

:pom.xml caldl 3 <build

<build>
<sourceDirectory>${project.basedir}/src/main/kotlin</sourceDirectory>

<testSourceDirectory>${project.basedir}/src/test/kotlin</testSourceDirecto
ry>
</build>

<build> Jsls JI Sl Lo 88Lok sy lisS Olyagn dayyad Jal o lghaes I Lol 8LoYl zliss

Lol

<build>
<plugins>
<plugin>
<groupIld>org.jetbrains.kotlin</groupId>
<artifactId>kotlin-maven-plugin</artifactId>

<version>${kotlin.version}</version>

<executions>

<execution>

“:" &gl gslg
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<id>compile</id>
<goals> <goal>compile</goal> </goals>

</execution>

<execution>
<id>test-compile</id>
<goals> <goal>test-compile</goal> </goals>

</execution>

</executions>
</plugin>
</plugins>
</build>

Lals Olyaea bolsy plaadl Syl glg dadd (i S Olyae s clug iy el jals 3l ¢ ospaall lia
30 e sl - Blx @l dmmaydl 8yagall o el HUS o JI Ol sy 8 g lisa 3] - lgayyals

<build>
<plugins>
<plugin>

<groupld>org.jetbrains.kotlin</groupId>

<artifactId>kotlin-maven-plugin</artifactId>

<version>${kotlin.version}</version>

<executions>

<execution>

<id>compile</id>
<goals> <goal>compile</goal> </goals>
<configuration>

<sourceDirs>

<sourceDir>${project.basedir}/src/main/kotlin</sourceDir>

"aab &gl gslg
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<sourceDir>${project.basedir}/src/main/java</sourceDir>
</sourceDirs>

</configuration>

</execution>

<execution>
<id>test-compile</id>
<goals> <goal>test-compile</goal> </goals>
<configuration>

<sourceDirs>
<sourceDir>${project.basedir}/src/test/kotlin</sourceDir>

<sourceDir>${project.basedir}/src/test/java</sourceDir>
</sourceDirs>
</configuration>
</execution>

</executions>

</plugin>

<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-compiler-plugin</artifactId>
<version>3.5.1</version>
<executions>

<!-- Replacing default-compile as it is treated
specially by maven -->

<execution>
<id>default-compile</id>
<phase>none</phase>
</execution>

<!-- Replacing default-testCompile as it is treated
specially by maven -->

<execution>

4‘%" &gl gslg
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<id>default-testCompile</id>
<phase>none</phase>

</execution>

<execution>
<id>java-compile</id>
<phase>compile</phase>
<goals> <goal>compile</goal> </goals>

</execution>

<execution>
<id>java-test-compile</id>
<phase>test-compile</phase>
<goals> <goal>testCompile</goal> </goals>

</execution>

</executions>
</plugin>
</plugins>
</build>

Gyl Gy ol B3 o |ed ol Say wiy aidlly el & lac guy i Syl ol 15] 1 >y
o3Il BLs yee i (ligS 0 1.1.2 jlcodl o 1200 dagendlg (incremental compilation)
:<properties> Jlkotlin.compiler.incremental dJul
<properties>

<kotlin.compiler.incremental>true</kotlin.compiler.incremental>
</properties>

L as Losie Lgy Liad gys1 8 glasd aad Bglasdl liag Hello World! sya. d8ls] edg o3 oyl> aa)

:Gradle .

$ echo "" >> src/main/kotlin/com/programming/kotlin/chapter@1/Program.kt
$ cat <<EOF >> src/main/kotlin/com/programming/kotlin/chapter@1/Program.kt

package com.programming.kotlin.chaptero1
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fun main(args: Array<String>) {
println("Hello World!")

EOF
e Ul Q,UASH 345 e @OU)J'.UJAR ala elyg by yai ednid

$ mvn package

$ mvn exec:java -
Dexec.mainClass="com.programming.kotlin.chapter@l.ProgramKt"

dean gy iyl e Hello World! o dclbay 8y 331 d_aglodl g5 o co

:%Qghﬂ

[INFO] Scanning for projects...
[INFO]
[INFO] --——--—-——————————- < com.programming.kotlin:chaptero1

[INFO] --==-=-===mmmmmmmmmmmmmmmoooo

[INFO]

[INFO] --- exec-maven-plugin:1.6.0:java (default-cli) @ chapter@l ---
Hello World!

T E O

[INFO] BUILD SUCCESS

I

[INFO] Total time: 2.113 s

[INFO] Finished at: 2019-05-16T18:35:35+03:00

[INFO] ===== == o= mmm oo oo oo e e e e

568 Jhias BLb] )] g lis L) Java 3e¥l §usb e Maven zyls zobiydl Juas gally cliags

(classpath) cawall slue I SYI

$java -cp $KOTLIN_HOME/lib/kotlin-runtime. jar:target/chapter01-1.0-
SNAPSHOT. jar "com.programming.kotlin.chapter@1.ProgramKt"

Olplazedl oo @iod JLs Do (Fudadl Loas e Classpath Olslaze! slae] Cand Syl 13
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29) o Lo L] | zlisuis ol13 Jails (fat jar) saasdl jar cilas e Lo zlisls 2311 JAR il o
Jsls NER 10 olia 51 64 Il <plugins> @ L)l (s s sl |
:<build> {m.u.o_”

<plugin>
<groupId>org.apache.maven.plugins</groupIld>
<artifactId>maven-jar-plugin</artifactId>
<version>2.6</version>
<configuration>
<archive>
<manifest>
<addClasspath>true</addClasspath>

<mainClass>com.programming.kotlin.chapter@1.ProgramKt</mainClass>
</manifest>
</archive>
</configuration>
</plugin>
<plugin>
<groupId>org.apache.maven.plugins</groupIld>
<artifactId>maven-shade-plugin</artifactId>
<version>2.4.3</version>
<executions>
<execution>
<phase>package</phase>
<goals>
<goal>shade</goal>
</goals>
</execution>
</executions>
</plugin>
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oo elIs Uiaal L3Y (classpath) caall ylue peesi Sle 81811 000 JAR Juoad yol duass 31 LuSay
asLsYl gayb

$ java -jar target/chapter@1-1.0-SNAPSHOT. jar

- ol 3 8 sllaszal o3I jlaodl 3t (Sg 5lisS o slao] Gasl claszal
ddall 8 5392 sall Olyacall fuils -1.3.31 sa 3l

olisS 3843 e kotlinlang.org/docs/reference/using-maven.html
il Olagadl oy awyl

Intellid pohill divg oS .7

aadisd alsyl LalS Gygn o Jasll slsiy 3] (Ohyaeall HLS) guand) bl 1343 NANO of VIM |yl a0y Y
Integrated development syl yLaxs! IDE) dlalSiza dyyghas & 2y alasce wl fyg3 ¢ gyl
(S JLaSH Lo dpmasdl Slagledly Olyagadl 44US Jgus 85038 Oliea 855 4 (ENvironment
382l peasd Balelg Basdall Olylaxsdlg (intelli-sense) SUI juwsdly

Intelli) oo (IDE) dLolSzo 33915 &y 303l oy lasie cramayeall Jo¥l 5Ll 15 JVM lle 8
23 oSy JEtBrains :yligS Olail Ll lgwss &Syl Lo dugll oda crasl ol &Syl 3] b 8524l
Sbesdl e g8 (Il pdll (8 gyies oS (oS ]y JalSl ] sl ) el Jod1 5Ll el
ol

a5l jLs oSewadUltimate) degsaall (Community) dslaall it Intelli) doy b
(Joally chad (S5 @l 1308 oLsdl e g Ly M3 LgeSiew ol dana sl Ol pdgad] deacdly 1281 &35 oxall

(ool dnyygl (uSid aasuwd oS ol Jetbrains.com/idea/download e Lassig Lgliss el iSay

sudo snap install intellij-idea-community --classic
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lieS g el oYl Loall
030 o auBl dseud elliad euS 13] oS (39S e dajow INtell) dy 315 ,15.0 dscudd! o dlay
Install @3 Plugins @3 Settings JI il (L3 Jealg Ly 8Lb] cou s §usb oo dalll ey el Sayd

ALyl e @ codl giya S Kotlin sty Intelli) plugins

oy Bl qudll 3 liled LaSB 1565 Junis go Gradle g oy 2lasy dypobud] dxgdl oie pasctus
slesl s o Sy ylg> 3380 el ygharwg Create new project yLas!Intelli) cas syoay e

1oadl ST 8 s g sall el e Kotlin (Java) slusl e sy uall ciladl e eudll 40 Gradle

Mew Projeck

Ca Java Project SDE: | [2 1.8 (Java version "1.8.0_66-Internal™)
B Flexmark-java extension
Ca Java FX
W Aandroid

e Groovy

& Intellid PlatForm Plugin
Katlin (Java)

m Maven

& Groovy
& Griffon

== scala

Additional Libraries and Frameworks:
Cs Java

K Kotlin

a3 Emply Project

Project JasJl )| s bail) Lzilals SDK syusd 8153 JAVA_HOME el yudin cdaed 48 5058 o Gy

New 518 Project SDK Jasdl Jsls las aa o ol 130 Joas o) 1316 (dumpd 53l ysall Lol 8 SDK

sswn il JDK g8g0 asand 3ymasg lgeBga sisg by ol JDK Bly asgi o | Jasilg daslall oo
B8 cppay Jawl 3 oz oall Next e baall gusb e dJldl solasdl ] Jlassl

gcom.programming.kotlin Laag Artifact Id gGroup Id y. 8¢5 dJldl8isll clia lay
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Lasd s3> g dglasll o d Ll Bodasdl izl eLiay opulind] ppaia clile symarg . ol e chapter0l
.Use auto-import lasJl

bi ol g oyiall LS e t3len 8 g oydall 35T Ko apand ag il Bskasdl | 31 Jasl
Finish Jle baslg Module name Jasl 8 chapter01 sl More Settings e

2l Bygall dgilae domenll o083 o coug Jisas Egyan INtell) < ¢ oo

OWE e+ XBW SA 66 BEIrpe0n v LIS 7 i

Eichmearet S o SR

= Cichapten -jﬂvll'll::r.hl'.lu;;nnl'
* D-gradle
L =F L

| o= Digedls

R =t
i = Camain
¥

<Slg Package @ New yLsJl yi sy e asdl 8,Lall y3 sy il saswll kOtlin ulowe N

:com.programming.kotlin.chaptero1
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New © Java Class

& Cut Ctri+x [} Kotlin File/Class

(! Copy cerl+C . [ File
CopyPath Ctrlsshift+c | Package |
Copy as Plain Text ' package-info.java
Copy Reference Ctri+Alt+Shift+C [ HTML File

(31 paste Chrl+v JavaFXApplication
Find Usages Alt+F7 Singleton
Find in Path... Ctrl+Shift+F . [® xsLTStylesheet

Kotlin @ New yislg ade ol )3l 3 a5l apas aloe o KON sloall Ja il 8 gy

:Program.kt _slq File/Class

New © Java Class
X o
(3! Copy CtrisC [ File

Copy Path Ctrl+Shift+C [ Package

Copy as Plain Text package-info.java
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s sl 830l uds paseral ey olsdl Hello World ey d3ls) 1niws (31 coneol

e 035 13 yymall o sl Gl e oS Bl bisdzw Ladll 1 o Bils w89 8 lalisssal
3l o S ol 8 Aol bi bl o) byapadl i ale bbbl Eemayl 83aedl J2is sLs Jain
635 ol wamy o Intelli) 8386 Jawl 8 Ol ysen dl yghad 345 @ 130T 80,201 Biatug (run susly

o)l 3 8 degidne Hello World! 6Ll

CHO ¥+ 00 38 &35 W EomorogammingkothnchpterotProgrampt= | b 8 & B ¥ 6 K B & 7
B2 chaptert | f3dre ) Symadn | [Srkothn Evcom) B programming | B kotlin | 5 chaptert | [} Programkt

i Peajest = @ g 1| [} Programke «

gi' [Schapter@) - dev/kotin/thapterd p-iclt!gﬂ com, programeing. ketlin. chaptergl
* [C1gradle
P

* G K fun mainfargs: Array<String>)] {
| = Bt | println("Hellow World!")
§ v o }
§. LG
Al e Bamain
| O java
* Bikotlin
* 57 com, pragramming katlin chaptesta
T3 Program.kt
L3 respires

v Calest

= basild, gradle
eyl s
Baif i o s grasmimeng Keelis el el Procisil
Juns by fom) v - 8- open ok - andfd bin/ java .,
Brllow world!
B

. Frecess Tinished with exit code ®
s

slae] dlae ¢S @ edind bl agy dlalSie dyyohi L yee lsS 2aliy Jol s adl leiwsd

Ls el ol Gradle o du Maven e Jaoll cliSay &g dlgu laliady dumaydl 8yaally ¢ o siall
Lo Lo 13 wyma off el

Create Ll sisg 3wl audll (0 Maven yisl @5 Project @8 New o 1ius 189y o £y

1351 db g y2all 438l e :0rg.jetbrains.kotlin:kotlin-archetype-jvm y:s1 o5 from archetype
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£ Java FX | @ Create from archetype

a9 Android » org.apachewicket:wicket-archetype-guickstart
# ntelli) Platform Plugin | |» org.appfuse.archetypes:appfuse-basicsf

! |» org.appfuse.archetypes:appfuse-basic-spring
B . . -coocorchetypesappruse basicatruts

® Gradle » orgappfusearchetypes:appfuse-basic-tapestry

i@ Groowvy » org.applfuse.archetypes:appfuse-core
; » org.appfuse.archetypes:appfuse-modularsf
@ Griffon T :
| | |» orgappfuse.archetypes:appfuse-modular-spring
| = scala | [» org.appfuse.archetypesiappfuse-modular-struts
| » org.appfuse.archetypes:appfuse-modular-tapestry

Kotlin :
| K * org.codehaus.gmaven.archetypes;gmaven-archetype-basic

s Empty Project » org.codehaus.gmavenarchetypes:gmaven-archetype-mojo
» org.fusesource.scalate.tooling:scalate-archetype-empty
org.fusesource.scalate tooling:scalate-archetype-guice

» argjetbrains.kotlinkotlinrarchetypes

* orgjetbrains.kotlinckotlinarchetypejum

v

Loidisig 83l LS oo diylull lguds Olghasd] JaS]

Eclipse pgbil diug o igS .8

LS LSags (3 lai Y Intelli) izl oo Yau dlalSzall Eclipse g tadll dag plascrawl el Laay
Jo) oia gl dig & bl dl>pall 03e 5 (oyisl e oyl I ol oygs ladudidg olisS Slyasn
(Ll cowsd lswww.eclipse.org/downloads gsgall I olailly cluai &iiss

33T pasenal Bl) Lgadg (oylisS @8Lb| e coulg Help | Eclipse Marketplace )l daslall o0 Jasl
(Eclipse Neon :dsyjg3

o0 3231 15l58S g oy dia Yol by 1inzue (oS dyssghadl digdl Juis bslelo d8LoW ligs synay

24l 5lgndl 838U ¢yzwg Project o5 New s File dastal
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G New Project

Select a wizard

Create a new Kotlin project

Wizards:

. type Filter text

* (= General

» (= Gradle

» = Java

* (= Kotlin

* (= Maven

» = Examples

Finish y3l Jle y a3l g ymall 8yaal) dylas ] symasg Gl Sghsdl ] Jassl Next y3ll le sl
Ll Jaed I zliseia oS i oo s lg yLas | elsay 3| Maven i Gradle ¢ gy ud i
Jadll a3 Maven zo ligS o Gradle ga sl P iled LS Loy pom.xml lal of build.gradle
el Baandl dajsll @y New package yisly src sl ey sl Intell) ¢ oy ao 8 Las
@ Kotlin yz sl @3 a9 Other o3 New <L 3 o=y yx 31 «com.programming.kotlin.chapter01
e delda) dacudl yha Wl CoSTcalall elid| symasg Program.kt calall d8Lsy daSlall 0 Kotlin File

ROV S
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1R WNkrO QB G @S A ]

1% Package Explorer & Ew » = 0 iPegamkt®

== chapterDi package com,programming. kotlin, chaptersl
Yk RE St ihrary {ms-fropeniil-amod] 3 fun malnfargs: Array<Strings){
TiBsrc 4 printlni“Helle warldi®]
~ i com.programming kotiin.chaprernl = :||
!.'

b Kotlin Runtime Library

Lle 1308 655 o Lo szdall ag RUN | RUN dsldll cyo yusl cdymaydl 8300l Jebaed anius ool (o3

Qe 333G 5 A dyball b b Gcgdne Hello World! s5Leall el 4 gt o g il & flac ey

A=lg g e 3 Ll>g HligS yu bll .9
Lol Oilale baliss eom goylin e dlac sl sy ¢ g3 6 dalisin danyy O plusral giladl o
oo Jand gl S oS go el i L 98 it 16 gl demnydl Byacall [ Sacd las Scalag
Intell) L8 4 Ul &Sl o35 ol wons .Gradle go LS 929 7.1 @l oS S8 18 obiLasi &3l g gall

H(l5sS/ 8L 550l ual ] JEN)

¥ Bsrc

¥ BEImain

» [Jjava

» [ kotlin

[ resources

# build.gradle
[s gradle.properties
[ gradlew
[l gradlew.bat
& settings.gradle
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bty 48 Baax daje> BLS| Fayb e clligjava alxall Jsls Bl d8ly doay yam o9 by
e Lly e cliuslg com.programming.kotlin.chapter01 :gag kotlin alsxall 3 59> gall @l

royail) dumaydl Bya.adl oda plasaly CarManufacturer.java ewl Java class @5 New

public class CarManufacturer {
private final String name;
public CarManufacturer(String name) {
this.name = name;
3
public String getName() {

return name;

3
Bl Ll Student carall ¢ e Skothin ey all aloall pas Bla ciio @Lb| &3yl o) il

sablucl) Jasl el y8gag

public class Student {
private final String name;
public Student(String name) {
this.name = name;
1
public String getName() {
return name;

rbzall lia e @5 o bes Main A1l s

fun main(args: Array<String>) {
println("Hellow World!")
val student = Student("Alexandra Miller")
println("Sudent name:${student.name}")

"%” &gl gslg
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val carManufacturer = CarManufacturer("Mercedes")
println("Car manufacturer:${carManufacturer.name}")

}
) " Jstacll =89 el l” ald a5 ase Layian o) g S0 B3 e d oyl Byapall G e
Flacdl | zlisuw Widg Student sl slogl gabiws ¥ Sl 4450 e (runtime exception
.sre/main/kotlin sl Js1s damaydl 8yaid] e ol Bly B3l
build.gradle s 4l dagled] o]

sourceSets {
main. java.srcDirs += 'src/main/kotlin'

}
alpadg pealisdl oy yad o dI eliSay

$ gradle jar
$ java -jar build/libs/chapter@1-1.0-SNAPSHOT. jar

il IS Cayy ol s ey cad i a5Y Unyl iy ol w89 prain dinaydl (igS 8yd 1S5 Laase
s Jaa) iy Jgls daid Slelil pp Wy @ 0l Olalall ayyas Bole] Gasb e ells gy cliSags
dl__s|gbuild.gradle cisl_~ygradle.properties p__AAbLA__iA;L__ﬁdléy__iﬂocg-g@
JngAgvd%hykg)aﬂgﬁ}53+4ﬁC);LqaﬂAAcdgiQiQ§>%§9.¢41kotlin.incrementalztrue
yiwg &l el ddac 8 liS xaza Lesl 91 (lg:les = kotlin.incremental dwolsdl Jiedi
.uQUmzﬂlﬁk§9\é$ AN

L § i LuSiay a8 gy Lies ellid JVM 3 lalascral 3591 pladl e 31 e Maven 13y
.Maven o e ligSe Bl bya.i balsy

o kotlin-archetype-jvm ye coulg LS Maven s> o Project o3 New sl Intelli) 3
Llasll 465 o coo 130 dntelli) yughadl dgg oligS» @udll P Jeall lia 1S3 aalg archetypes a8

1igaar g yiie ¢ 1igg e B85l
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&3 alzay (g0 STC/MAiN/java alsall ¢ asl 13 ¢ oyl 8ymis 8 JAVA ales ¢y @ il s

(java alxall lze)s liloa 130 ¢ 5Sws) com. programming. kotlin guwdl Jloe

eaaz) 19 eodo el £ osaalld Bagas daie lad] - oeasd Byl g3 sEdl sie - ol 2l o) @l s M
Lo conid 13] §li6S 8ya ga Jolozy Maven Jesw cill bo e IS 18 cluss el o oS0 Bl 8000
kotlin aloyl bsMzw <plugins> SBLoY aud J| cuandg pom.xml
<plugin>
<groupld>org.jetbrains.kotlin</groupId>

<artifactId>kotlin-maven-plugin</artifactId>
<version>${kotlin.version}</version>

<executions>
<execution>
<id>compile</id>
<phase>compile</phase>
<goals>
<goal>compile</goal>
</goals>
</execution>
<execution>
<id>test-compile</id>
<phase>test-compile</phase>
<goals>
<goal>test-compile</goal>
</goals>
</execution>
</executions>
</plugin>

Cayyad Sl e Bagan BLs| slae] JI GligS 8yae i po Lol Byac s bals o o Sas S gliss

Bl doly oSl Wilyaidl
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<plugin>
<groupld>org.apache.maven.plugins</groupId>
<artifactId>maven-compiler-plugin</artifactId>
<version>3.5.1</version>
<executions>
<execution>
<id>default-compile</id>
<phase>none</phase>
</execution>
<execution>
<id>default-testCompile</id>
<phase>none</phase>
</execution>
<execution>
<id>java-compile</id>
<phase>compile</phase>
<goals>
<goal>compile</goal>
</goals>
</execution>
<execution>
<id>java-test-compile</id>
<phase>test-compile</phase>
<goals>
<goal>testCompile</goal>
</goals>
</execution>
</executions>
</plugin>

BLoY Jasi Jl gl U dagn 23 IS Jany o Bl Blan 8 (S Bian Jasy ol cou
eKe &I 8388l ebg e U3 Jed) kotlin-maven-plugin

<plugin>
<artifactId>kotlin-maven-plugin</artifactId>
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<groupId>org.jetbrains.kotlin</groupId>
<version>${kotlin.version}</version>

<executions>
<execution>

<id>compile</id>

<goals>
<goal>compile</goal>

</goals>

<configuration>
<sourceDirs>

<sourceDir>${project.basedir}/src/main/kotlin</sourceDir>

<sourceDir>${project.basedir}/src/main/java</sourceDir>
</sourceDirs>
</configuration>
</execution>
<execution>
<id>test-compile</id>
<goals>
<goal>test-compile</goal>
</goals>
<configuration>
<sourceDirs>

<sourceDir>${project.basedir}/src/main/kotlin</sourceDir>

<sourceDir>${project.basedir}/src/main/java</sourceDir>

</sourceDirs>
</configuration>
</execution>
</executions>
</plugin>
<plugin>

<groupId>org.apache.maven.plugins</groupIld>
<artifactId>maven-compiler-plugin</artifactId>

4
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<version>3.5.1</version>
<executions>

<!-- Replacing default-compile as it is treated
specially by maven -->

<execution>
<id>default-compile</id>
<phase>none</phase>
</execution>

<!-- Replacing default-testCompile as it is treated
specially by maven -->

<execution>
<id>default-testCompile</id>
<phase>none</phase>
</execution>
<execution>
<id>java-compile</id>
<phase>compile</phase>
<goals> <goal>compile</goal> </goals>
</execution>
<execution>
<id>java-test-compile</id>
<phase>test-compile</phase>
<goals> <goal>testCompile</goal> </goals>
</execution>
</executions>

</plugin>

Al amaydl i) Sal) L5 JAR il 2] e oSazi z> MaAVeN ye ysl 8Lo] ] zlinzag
: L"S.

é &gl gslg
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<plugin>
<groupld>org.apache.maven.plugins</groupId>
<artifactId>maven-jar-plugin</artifactId>
<version>2.6</version>
<configuration>
<archive>
<manifest>
<addClasspath>true</addClasspath>

<mainClass>com.programming.kotlin.HelloKt</mainClass>
</manifest>
</archive>
</configuration>
</plugin>

i s Oyl 13 glimiag Jadd demmandl cliyied e corm JAR cale dyludl dyma ! 830l W g

:classpath waall slus 3 gysl Olislazel ]

<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-assembly-plugin</artifactId>
<version>2.6</version>
<executions>
<execution>
<id>make-assembly</id>
<phase>package</phase>
<goals> <goal>single</goal> </goals>
<configuration>
<archive>
<manifest>

<mainClass>com.programming.kotlin.HelloKt</mainClass>
</manifest>
</archive>
<descriptorRefs>

“%” &gl gslg
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<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
</configuration>
</execution>
</executions>
</plugin>

ol 4o 8ig (Student g CarManufacturer Blesl) glull JLadl o Bliol d8Ls] I LuSay
L R

val student = Student("Jenny Wood")
println("Student:${student.name}")

val carManufacturer = CarManufacturer("Honda")
println("Car manufacturer:${carManufacturer.name}")

cdg oLl Uns yacas JAR dile iai e il Y]l Lo Lle yla caupadl of s 8 sy asid
aloa S50 Bag g0 Lols Byaci off Ll Bian Bymy ol con Student dus sou @f il cown bl

9 gx3l 8Lo] | gl cllilg kotlin

<plugin>

<groupld>org.codehaus.mojo</groupId>

<artifactId>build-helper-maven-plugin</artifactId>

<executions>

<execution>
<phase>generate-sources</phase>
<goals><goal>add-source</goal></goals>
<configuration>
<sources>

<source>${project.basedir}/src/main/kotlin</source>
</sources>
</configuration>
</execution>
</executions>
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</plugin>
i e OloysaS sl W adat 3] lgd8ads donayd] 8yiaidl Ciyyad o 31 oS of ooy

b ylall S salgdl oda

$ mvn package
$ java -jar target/chapter@l-maven-mix-1.0-SNAPSHOT-jar-with-
dependencies. jar

Jadll dolls .10
Lo i ;qua4gﬂmdlcﬂ9;¥|&ﬁ by dodl pgtadl dag slae] cliSay S il lia Eé Cealed a4

Sl ia (o dooldll Joadll 3 elao ot ol dleadl lasy Lbad e jul8 ol (Y1 l5g S Byay
ey @Bl l5sS Oilagd dyad J] Lol

39S plasciuly dovaydl wie Lagy lgaasizuu Al Ol Ol S paldll Ladll 3 o 95t
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syl B33 Yy o] anol Jamy Ladll lia mb s dzwledl 45oS Ol Blas] edg 3 ol>
SLostas Yl 03 3l cliSars JVM g Bl 3 Bugmgall olls Llis 565 &) Oljsao o Log dblrg lisS oo
Llony dmaydl e 888 &l el S5 @l 13]

A gelsall Jodll 1ia b lasi

il Olydzall

oSl yalais Byagall La 3303 0

godl glusal

LSV oligoadl o

olisS 3 elo asgl Juducdl g dzlail gl o
olyiaily @l .1

dalsll yLausl) var s war gval Leag Olysuall e Med pppuisLada (e alS (lig S ol Lua

Alasl 3L cagni Bale] oyl e dtad o Sy sedin 9o Mg tll LIS yu820 (Variable

var name = "kotlin"

L @ VAT yee yidua e myadl cliSayy byale ] dagd Larwigname dawl yzéus e >3
ey lagd o dagd sl

var name: String
name = "kotlin"

(mutable) s @5 WY var o lge 255 L2l Olyzall dad yds oSay

var name = "kotlin"
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name = "more kotlin"
xyedl) alin gag Jnid el il A8 Ol ysua oo pupad) val doliaall dalS)l aiseud (addl e

var name = "kotlin"
el o o Sagd Lol e edl) 148 yoe Lt a5l o) bid Belyal) Lyl ypsuall sy
oSas ¥ o Slg wleo Bl ol Jlgadl Gyl e Lauad 4285 o (Member variables) =Lacyl &l szl

o3 da8 ) arpes Bale] ol ad ybrall dad s

ol gliitul .2

3355 ol ey 1 Lo (s e S aie yzsaall ¢ 63 o @ LT gyladl il 8 idosd o
e gyl jie bl ¢ o5 dBay gb
S Ll zlass 3 Lsts (strongly typed eas o) glas¥l auuss 3 daylo &8 o olisS oS W
b 839> gall Olagloall iy yesall ol sevmill g o5 a8 520 Bl aall Joloerws 3| Exlyo gloill e muyadd]
ddac o el Coladl o ool (o oSaw g odl oY Biaall &l dogudl Hle 8 Al> ga val Jlaszald

«g g JI zl';"' sl» s d PIN{IEXY D 2 W9 |

(57

Az 48 e 4985 o liag el go5 Ll Blasdl ga 43Sl o 130 Jisg (type inference)

L8 )y2a) oia gluzwdl ddac §ikid dgsd ¢ odl zlunal (Say Al Bagoll (Sl Olyizally il a5 Y
Jledl 8 Lol Lgzo 8olawdl eliSayg (function signature) dlul decay oo SMoleall/ Jolsall ¢ o

'63‘ OA” 4 A“S” t(\ 5 4 é)&a \:)SA" Q,u_) \ slg Ja Y 4 ssi‘_g”
S Sl 8 LS Il 03d Wl yuedl oo (return)

fun plusOne(x: Int) = x + 1
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U Sl olls 55 e Ly 8 B3l pas g ol agaond B6L5] agdal o

val explicitType: Number = 12.3

dwla¥l glgil .3

L3> zrazen S 1316 (5LS 90 o i JS o 835 (lioS ol o Blag oS (s Olpstsll 3T g Balg
LSS e Lalisen Solss lgoo Joloxg 4515 (primitive types) dzulul ¢lsil Bla 8 sooy 6l B)y2iud
oSas g Jleadl el gdl Oileleaswl aeasi g (generic types) daasall ¢losYl | 2a lgalasciwl (Say Yo
Sao il dwlall glgl ol e Yl y5 abiall Boolean g gl Aed gl UL drasall dagall sl
lge

Lgmo Juoladl 0SS 8 dewla¥l elg¥l asi lgSay (Wrapper objects) 4ales OIS Bl cwdd
daMasy 034405 >l o boolean ggﬂljava.lang.BooleanLALQ‘JLLJIJﬁdug;s.uﬂLmHIM@k;;
LS OIS ] sl ¢ 195381 &8 55 IS cp0 481 e JolS Sy 895l da i3l olisS els yis]

o) dewlad JVM glosl ] Laele B30z 41 (Dasic types) dusludl ¢lolll jlisS Bian ping
o e el gag el o ol LiSas w3 15 WS (SIS wdlS o sy axd e ) Lgiasss s
gl 3 lgalaserl ie o NULL dagd Sty £ ol (o0 Loase Jao blind atll 0.5 o pLa ¥l jasy
SIS I8 e aulb wis poall K 35 o wilas g 05 I slasl £65 5o J3o3 (BOXING) dxindls cdaisl

Lol e gd p3a5 s

...“] "".““.OLAI.OL')iﬁeﬂLlJA"‘ ’luﬂ-éjo";, O". ot QL’ZA{.’Q‘P s ’ﬂ_\_’é
.(boxed values) dxzeall gl _le dzax yall 81gluall

sloc¥l

(o2 dxasall slacYl ¢lgsl

@ &gl gslg
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el uogll ol
64 S dac Long
32 Tusuo 3¢ Int
16 TSRS Short
8 b Byte
64 &8l Caclio syine sas Double
32 (Spae 3¢ Float

I Z3kadl gas ] pascial g 1ol el as o sae clady

val int = 123

val long = 123456L

val double = 12.34

val float = 12.34F

val hexadecimal = OxAB
val binary = 0b01010101

g ol &3 of) dyysall slaeMlg L &l Cdazs (Long g oddl Ol gl) 830l sl o) Biod s

o dyyasll slaeMl L olyubl g oS (sl gyie sac) double g ol pasiruds F &Ml Ll (float

(binary) dsLdlg (hexadecimal) &y e & slaell pasciuwdy dogoall slael (oo 3ac) int
SNl e b o 0x @l

Iy gase g9 JS ellagd o ISy Jaood elyn] qeng U olaeM) Sl ¢ Lusdl lioS pess

g lall 03y 525 33 | prams 36 Yoo iy JUsall S LJo 5T .95 ) dagll )30

val int = 123
val long = int.tolLong()
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plascul 3asb e (double) d841 caclan gyace sae JI (float) grie sae Liga eliSay (Jaallg
:toDouble &Iy

val float = 12.34F
val double = float.toDouble()

toByte() - toShort() - tOInt()'ZgﬂQ%Jxﬂ'&bjal&9J%9&ﬂ‘db&J&lﬂﬁ|i&9m@&
.toLong() - toFloat() - toDouble() - toChar()
dxlydlg (left shift) yludl 9o I3yl Ollac J2o duslezedl (bitwise) dglall Olilasll [lioS @cus
Sllaslly (unsigned right shift) s,Layl esae sael) cuadl g0 dx13dlg (right shift) ol oo
(named functions) slaws Jlos b dxese SMales oy 030 (8l BMs g XOR g OR g AND ddilaiall
Jaloell Jio glesiwl (Say o SI
val leftShift = 1 shl 2

val rightShift = 1 shr 2
val unsignedRightShift = 1 ushr 2

val and = 1 and 0x00001111
val or = 1 or 0x00001111
val xor = 1 xor 0x0000111
val inv = 1.inv()

8 ddnidll delpo plusciuly oluyeazal Uil galol Jolos 9o Jy 515 Malns ud (adl) inv 3 >y

aell
dhill edll .o

oLy Leti) AND didasllg (N@Gation) Ladl dlac pesg el diibin dagd Boolean godl Jiay
8193 13] ol dg S L adi OR g AND o Luzlasll @sf .(disjunction Leas) OR iasllg (conjunction

(short-circuit) «8yua8 8l ade gl o liag yasdl Colbdl @zl 18 audl 2o yugdl Cslal
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<
QO
—
x
1]
-

val y = 2

val z = 2

val isTrue = x <y & x < z

val alsoTrue = x ==y || y ==z

lﬁ)lstll N&s]
JZ gAY e Lde d¥Al dnall eleddl dodle adsadg dadd 131y " yse Char ¢ gl ey
A$ oA\ 9" g 9 \r 9 AN 9 \b g\t &Il Bylall Capyg dlas @eaiy

\ Jleall Jacw Llod g Sogdl @8y plasciwl 3y e (Unicode) 5gigdl Bylon gax Jitad Say
.ul234

Bl 8 LS @8)S char ¢odl Jolog ¥ i bany

dall Jeollwd| .

Sb oo Lgdle a0441 (Sagg ¢ Josall AL e (String ol of) dadl Judludld L8l 3 LaS
A5 ol dxgu3all Luleddl Sladle plaseral

B ylomall ot g pigall ol ALl B (3345 G dadn Ergaiall oLzl dodle (b
((new line) wusd!l yhaull Yoo dolsdl
val string = "string with \n new line"
5oy gl Lasd aolsdl Byl Cosgall J] il Yo pls d205 dluda AV Gulisddl Oladle 2

s Lle yaidy Jo3l Sl o L8y ally Laymdl (38l H3 c3uab e «ym» Ly «iymor b 1
Olodeg pl8)3lg dlagll Cagyr ol Lle Gl Jainy Laiw (1. A B Col g o1 Jio) dgalll dlagll
(0320l ol Cayze Jio) degabnn il @Sl Caylono ing @ubyill
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val rawString =
raw string is super useful for strings that span many lines

nnn

Olls dal> @b b Lgte Sz FOr Lal> b lgalasel Say )1y alls dead] Judldl 1355
Syl

wlégtall .z
:array0f () dusall A1l plascaaly (LS 8 (array) dbgaan clis] Say

val array = arrayOf(1, 2, 3)

yave IS Ao paserd Wlag sime g 4o ddgdan cLad] Layl cliSayg

val perfectSquares = Array(10, { k -=> k * k })
(collections) Slesasdl Blusl asl Lag (o5 £ 63 @ Lle Oligandl ligS Jalei ¥ Bl BMsug
get Wl Jl Loyl size Ullg (iterator function) 5,55 dls Slgaanll Fus ydgig .dzeladl

Sl Ll J2a ([1 o) udstnall pemgtll delay Set s get gedlall e dolazadl (Sagg tset A1l

val elementl = array[0]
val element2 array[1]
array[2] =5

(primitives) dwlul ¢1558 Blhaall g 5 lelaad @i 1 (DOXING type) sl gloil Caumd

Olsaal) oia oy dpludl glo ¥l o g o IS dadss oy Olbshan Blisl (ligS 1855 JVM s

9 « ByteArray ;o Bliol sing Ll b LaS 5:LaS) Slbghaall plusiruly ol els¥l &13 i
g FloatArray ¢.BooleanArray g.LongArray g. IntArray ¢ .ShortArray ¢.CharArray

.DoubleArray
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wlddedl .4
Al g g ySwlblag Bl B lgud 0 @Y eonapeall @il Bagan lisS 8 Olidadl (555 o)
gyl Olidedly LS Ol dadl 1S acas

/] a>lg s uA&J&U
/*

siae Balsi
dae e
sl
*/
pi=ll .5
sheay ale el lag of (Sasg celasl &l JI dmaydl 830,201 Lady (Packages) pisdl W paws
el ez Al dajal eyl
package com.packt.myproject

class Foo
fun bar(): String = "bar"

of wazal ([FQNI3Lazs1] fully qualified name) JolSIL Sogo lawl Gelacy dojsdl qual adsciud

o—agMol_SMag ol wl FOO ol el Ly gl udl JL_zall jad i JIs of & galg of (LS

o—a9MalSMaz o lawl el lazsbar JLe¥l ¢oxwall & JIs lalg com. packt.myproject.Foo

.com.packt.myproject.bar

lolygicod] .6
3ol Ll QA.AJJ Q_/._H dajadl s d=Blgll Jlgadly Lilgxlgllg (5IIg WSl plascial U.Ui 13

1S ISl import see dlall of dgalgll of SIS of canall slycinl e ((lenlay 8 e 73.041)

import com.packt.myproject.Foo

@ &gl gslg
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dlasdb Ol

U go3d IS ol yezeel dlae IS agans [l M8 lgwd daiodl o Ol gzl e degana Ligal oS 13

(Ll [wildcard] «Jas By Laugg) * Jaleall slascinly Baslg dds dajsdl JolS syl (Say
import com.packt.myproject.x*

gi BacLwall Jlgadl (0 358 degamma dgg due ol 3 iy 8uda Jadl By Slslyciwl yoSiiw

oS canall gl plasisl oyga el 8ylasdl suyig Ll cotun 8 @8 30all culgall

package com.packt.myproject.constants
val PI = 3.142
val E = 2.178

package com.packt.myproject
import com.packt.myproject.constants.*
fun add() = E + PI

Say oS Sl Jasall awdl plascwl PT o E )] 55La) zLess ¥ add () Al 4 s basy

Bagae calgd slyezal sie 1Sl Jasn Jadl Byo s slpemadls g8l 3 S o) LS lgalasizal

dyawnidl 8ole]| 2o Sl il .0
¥ ylotus awl Jas) 85 Lo Liaall dalSI alascin! LiSagd (auwdi awll jlaasciud olisjs clla oS 13]
9java.io.Path J s ssasie OleSe 3 a8l clawl plasc wl ie & ido liag peiaindl ga>]

:org.apache.hadoop.fs.Path

import com.packt.myproject.Foo
import com.packt.otherproject.Foo as Foo2

fun doubleFoo() {
val fool = Foo()

"ﬁ” &gl gslg
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val foo2 = Foo2()

dbail dlalad! Jlgd .7
String) Ldey lg—ae gs deaill Jwdadl J0g &8s dulys Lle Ldls 59 taa &l ol
s e @30 duad Judlw pa yuled! balsd (concatenation

val name = "Sam"

val concat = "hello " + name

dalall 31 yaledl s of Olyial of gl (ppand) sy A digybs o draill dadudl g8
Beall 230 Bagae 18 I et BT euly WS deadl Judludl Loy of Jlaciadl baai I dx bl oo deaidl
string] «ieadl dlulul clagwly HlisS 3 duidl oia J| sliy 18) Loyl laslazel oS anas jlisly
([interpolation

&ad dlada I8 8 Ol ysz0 Bae plasciwl e Ll e 308 (l5gS 6 dzadl dlududl Cdlg8
Belyall dlgug 53008 dpaill duludl iy iitug sl

ol § DLl goo Bk e Aolus sedin ol dad aadd Sad Gl dodls Lgolasaal Epb

val name = "Sam"
val str = "hello $name"

${} peostnall cpusill ad lgndg Bub e dumnyy Ol gl (uadd (Say

val name = "Sam"
val str = "hello $name. Your name has ${name.length} characters"

will=dl .8
d53lgal) 148 g0 o o Jlawn 2lis] (Sasg aleig Ll g Il @adll o degana 9o (range) Jlowall

Lo Joleall plasisl Eiyb e

6 2l ol
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val aToZ = "a".."z
val oneToNine = 1..9

Joll lie yas deBlg dme dagd LS 13] Lo ylasd 1n Joleall plascusl oSas o Jloall elzs] 3z
da8 golus of o 38T (oS5 ol s Jlonall 6 dindan da8 o5 43310all dLl8 glgs¥ 055 o) oo 3glg

gl 4B colud of o yroly Bl

val aTozZ = "a".."z"

val isTrue = "c¢" in aToZ
val oneToNine = 1..9
val isFalse = 11 in oneToNine

Maa for dil>) dyylySall Glalsl 8 (char of (long of dint) dysaall &dlaall o B3lazwdl Say
(Jseolad! o ayiall fOr dal> aud e Myl clSayg

el ;s l downTo () Il Jze .. Jolaall plasczsly lglass Say ¥ &¥lons elady dSa Jlgs ellia

la MSg Ba3os dagd s> ol Jlows U i Al rangeTo() dldlg Sl asll oyl e Yoo

ajsasll g1l (B3as f) 35l adlll

val countingDown = 100.downTo(0)
val rangeTo = 10.rangeTo(20)

8ol L pasedd step() @l plascral Ve eliSay Jigua dlos Agy Jona ol Lle Joandl &1 ) 4l

Jlall B

val oneToFifty 1..50
val oddNumbers = oneToFifty.step(2)

Al plascral 3osb e Sl uSe (Sang (I3 Jlowo eladd &l dad plasurl olSey
dagd L8| ] @Loyl dulgdly duladl @b o ga 13sas Yloe ey 4l awdl i Sg reversed()
Bglasdl
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val countingDownEvenNumbers = (2..100).step(2).reversed()

LSl Bl .9
055ty (lalll hisa B g sall for ddl>gwhile ddl> (pdyagadl y1, Sl ul> lisS @eas
o 48l gl OB el b all aua5 o Alg el elasa) dglls oS 3 while dal> delio

while (true) {

println("This will print out for a long time!")
}

) 3356 g0 dadige dls of dls a;ogosuéi_;;m" das 3 )1yl plig S 8 For dls puserud

A1 sia Olewadl e 4493 (iterator

val list = 1listOf(1, 2, 3, 4)
for (k in list) {

println(k)
3
val set = setOf(1, 2, 3, 4)
for (k in set) {

println(k)
3

S aslaoyle for ol ge Gilsin Jaleall pisuiad N dolball dalS)l paseiud Q..Jl deluall b
eRin yald) s IS o sl pyo JSiay (] dsasll Sl eesd (collection) Oleasdl @es

(Jlore goo
val oneToTen = 1..10
for (k in oneToTen) { // sy el cppai

for (j in 1..5) { // suay 4ds o9 dyile Jlowl et
println(k * j)
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JS @ead duygae For Olil> ] Biady (ols JSas Sl o Biaall Jole
5l DS elis] o els¥l 8 (olassl &yl cunas liyg JVM 3 saslio

o (,354) Tterator saws Al ias e goo of byin for @ls Jsls I8 o plasnl Say
ol eIl 80y SIS e dsend AWl 030 g5 ol g aulal) dya ddasll 0l Jeom

fun hasNext(): Boolean
fun next(): T

ol il e gousmy &?)i XU 4 Wb diee (interface) dglg §T Lle Biaall fayd
Aﬁ@zqey;BHngiterator&j>¢dliﬂﬂlGbgs)égj‘quQMIStringgj;xﬂlygtJLileﬁdnL;s
{VI-31EWY
val string = "print my characters"

for (char in string) {
println(char)

b

@b gacall yolic yuygs e Sl lgalusizal (Say LAlg indices Laud disle dls Slbgtaal llas

for (index in array.indices) {
println("Element $index is ${array[index]1}")

ddl> | dgdan e dazlaall dlsdl Biagwg (Olghaanll Lols aes Biaall pndy
Lalay O¥lonall Ol o Jody lalia s3] 8 ¢ oy ol cund dzeb duygae for

©lelitiwdl dsdlas .10

G305 BMzsl g Lole b lggb ol Ll digyball go lieS 5 Olalizzundl dadlaa Gyl §yllazi SIS5

"ﬂg’ &gl gslg
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2(unchecked exception) lgie 3é>zs s oligS o Olelzadl gaax 4l sngaslg ol B
23S e yadl con Al elli Lo (checked exceptions) lgw Blsall Olelizzwdl ] Saallg
§u19 IOException el wil go Uil o>3gal Jlag Ul Jsls lgsdlen oy udl ol 3&:L~Al dacy (40
J5adl OLesa e agae Slal 8 aie uyadly yodll gz Sl File waall Jlos dhaulss ape) oSay

10 zy3dlg

Wl Slaay S g8la] Jl zlsi 3 4l e (Unchecked exceptions) ssisall e Olebasl
lia oS 1518 ¢S é? e asay oSay I NuLlPointerException cluzwdl go cls e @il Jlzag
et Olebizr il g a4 Loy (oS 8 5 Ll sy e gyl ] &l S glimzad 135ns elizzadl
A Olaay o 1z IS5 MS B33

ry oS plase wly ol 13 L 8la 3 o5 ad x )l el 5 Olebize w1 & odlon & flac a5
BLo| cliSay LTy dS 8 oS oylaly lgne Jale o auyy 4l demeydl 838,2416 «Finally g catch g
>l s Lasls Finally 4l Situg dalisall Oleluzadl go Joledl) catch dLsil )| o o of o oY
o catch dLs cUla 55y of wow 183 le oS dgyLast Finally dlSg ¥ ol el wl Suas 13] Lae
finally

lia 2o Joledl 8 eys cllidy JOException ¢ odl e 2l read() a1l oy Jlal a8
) Il gsmne (555 o ey o o yas sl ol a8 Ly dolsdl demaydl Byacall B Jauseall el
als s close() il Luale clidg ¥ ol doa U Belyall csls 15] s dadl aey L Alse (input stream

finally

<8y 9 Lgie bl S22 GIo¥l O 50 Laio 38xid pall wllig Laio shniall wlelitzuwdl 5p Grall - 2
ol o Ll Lakg byt ddl o £ dpon slitianl (T le 3 Ol Bl Suad Ol Bragdll iy pua
L3353 gl Lgindles Cauadll Cdlay 3 13) «Caypaill <Ll Lgio M| 322 3 sl Jpanill By B LS
oy ol Oy «J-olse JS gas galill 8,508l Melaall sac o (Method signature) il dasay 3
losay bac dudi (Alal of) gl
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fun readFile(path: Path): Unit {
val input = Files.newInputStream(path)
try {
var byte = input.read()
while (byte != -1) {
println(byte)
byte = input.read()
3
} catch (e: IOException) {
println("Error reading from file. Error was ${e.message}")
} finally {
input.close()

Bliodl gluwiwl .11

ol elydll &gl (instantiating classes das)l sia ead) o oo dswd elad] dlac & el y
Ml aall el degota NEW dyo Liaall dalSIl deluall 040 pasizud 3] cax g4l 4518 donaydl NERSVERVIR
(constructor function) dels dsl dls elearwl cow ol Biaall new L Laall das)l glig oblasl
Bagaadl dseawd| digd

LU NI 3 el dgsle @ls oY Lgalolon J2e &L AWl cleszal Jolsds J3a IS lisS Ju3s
WJolS ISz new do Liaal] dalSIl Bis o ligS) 130 sty aie dvud Blazal ol sall carall gl ags Jasd
rgole S Loyl colaleall y3afs

val file
val date

File("/etc/nginx/nginx.conf")
BigDecimal (100)

AU J1 Blglunllg diosyll slgludl .12

2y yudoy Lo 50 Jodl Blglusall yiagg80 s> gy dm 93l &350 dmnaydl @end @8l go Jaoll wie
o obadio s (LSS 495t beaie 9o JLllg 3,131 8 Lgwasi (instance) dswudl J oladie
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oo e a8 Jlaall i lod iclgud dagdilly daale saog arall jglaad (lguds dadll ) Slay lages) 35131
oo Bl pad s pyally Joall Lag) 59 ol (Square Leay o o) aase o g golusi Jo
e Js ol
13] Lo yLessls (referential equality) «igzas sall 8lgLuall> 9o 8lgluall Jo3I pogaall 7y fagd
of goluwdll o Fimeal) (&350 dyolucdl §3La]) === Jaloall pasizas dguads &l Q| lyedes ploye oS
ssludl pac o Based) 1 == Jalsall
val a = File("/mobydick.doc")

val b = File("/mobydick.doc")
val sameRef = a ===

U ol 8 awts alall J] ol b g a Bl e peyll Jles false s aa === b ghodl 408
File 58U lalises oylised lagll
oS LS 13] La sLas M «(structural equality) «adsigll 8lglually ey 8lgluall LI p ggaall
pasciad dguds 5wl JI ol pl cladin csend SLSSI lia oS 15 lae sl s lguds dagdll
Sleia Jloadl Olelesiawl @xyz3 o . goluwdl pae o Binl) 1= Joloall of golutll (o Bhoil) == Lolsall
== Jaloall e alusy Jaloall lia & body Blo¥l guax 3 lganyei wony 3l equals @l plasezal

e e Lo L8l 8 L allg dzem yall Blgluall Bly 6 == Laloall s 3] Bla 8 pasiuall

val a = File("/mobydick.doc")
val b = File("/mobydick.doc")
val structural = a ==

Shodl dad ‘ egla LS : P == uly Blg o Bl aie ol &
[ <) smolucio LS xol loall Jlamisly lglosall ya [ ] sy
rall pacs 33 sgsug luall 408 @il e 3lgluwll Biei File S ol cuws 13ag (true douse

waall DA L)l Blgluwll Gadat 4488 s

(Strict Equality) «ayLall solwdl» 038 (soluidl (o (Gl duloc Gloleas 4
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31 UL a8 o Bloes woS 13] Blal dal> 3 o UL @uill ool == Jalsall
LU 3o i Baall

this du=liall dal .13
by o8 Jlaall Jers o8 Il of caall Jsls bl dsewdl ] Bylal 85058 Ll 8 ey
this Lo bl dalS)l anserud U3 Joalg JasssS lguds 1yai go il cleazaly dsus
class Person(name: String) {

fun printMe() = println(this)
3

) « Il Jiwally y this dLiaall alsl dbolusgy ad] sLaall g yall Law )lisS Olnllacs 8
L oS 3] Jlaall Jan led cdlal cleszial cddizal o o dsdll A1 ey 130 [(current receiver
) «Jedizwally o dpad] Aldud] @5 s sSud Length eleazwl ye Lgob @820 4y dpal Al
(receiver
B9 seadg [(class instance) wiall aseus JI (class member) cacall clacl S this s

(lgdle cdishs of) Lgmo dindall DI olls ezl Al @] ] disdall Jlsal

Sl .1
o dia Jealg i yls dseus ] 3yLaddl 8 ey a8 (nested scopes) dlslaall ol 3
S 0 s ol dea s (label) duaws 3BLo| §uyb e olisg yilas Sy this plassl Lle
? leadluw (closures) Olalsally Joal) 4257 5aboe selgs cUla ) (ol daall gl o Balsll
ezl Ladll
class Building(val address: String) {

inner class Reception(telephone: String) {
fun printAddress() = println(this@Building.address)
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s1s this 33 liag oy 5l Building dsws | Jeogll Lald print D1l I lows! Wi sy
4 ! !
&la5¥g Reception il oda 5 ga cillg (gols caiw oy 8l )| oiylad 48 printAddress() @l
lisS 5 am gl 418 domaydl el Jadll L5 lgie Saomias WY ANNEr o iaall alS)l Jgo

ol psill d5ye .14

wels do sl (public API) dalell doasdl dgalgll oo l2ia oS Bluo¥l gl Jloull guas qouni @

Ladll Joosll oSay Yo dglsls Olyaea @ e damaydl cbipien o iVl jamy J] 8yladl oy a8 Uil

) «iyall S¥E s o i 33 Lo donseiwall i litall OLalSlg dajsl of caall 3las 75 4o
(visibility modifiers

(protected) dzaxss (internal) azlslsg (public) dsle ;o &sall &dins oo gloil dayl lia

Bl ooy liag tplall gy olyddl Jioall Jantugud ddsall Jins cllin oSy @ 3]s . (private) aslsg

Aolaseal 8 e yi dammay Syaea ¥ JalSIL 2 ye syl U3

Jaszuall Qs go l5oS 8 o1y3dl Jieall B3las| b Miud Bla yshe S o]
(package-level visibility) dejodl gozue e dsall sisy cillg Bl 3

private dolsdl dsyll i
3l private Lgil e d83eall ells o zlia it Sl gotun 15 dgals of wiro of @ls o J| Jood)!
S ol g lgll ol waiall Jsls (private Jiseall Lad] esl o) aols duols of Als ol oS

S ol galgll of warall Ludi cyo badd a3l clae dgdye

class Person {
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private fun age(): Int = 21

Person cars J31s Bagagall Jlgal o gow cleazuwM @8 e age() A1l La

protected dra=ll Al .o

s dzasa Lgl Ll LYl gl 013 SLSISIg Sl lghl of wdlio¥l of (Il e eyl o Sayd
.protected

dyo (oS dgaly ol o Jslsprotected Jisall yee dsams Lgil e @500 dzols of Al

Aniid dzeyall BluoM ol dgalgll elli ol carall s cliacY

internal dolsdl ag)ll .o
ol Maven susg Lgil Lle 3a>gll 3355 3] (module) su>gll aggdn ga internal Jisall Jolex
6331 Jlosdly Bleo¥l o @550 oS internal gl e a5 dumay 8ya0i 18 dntelli) of Gradle

el L3all U] 040 ;l_x_) Basgll &dye l@i sle internal Gypariwg lguwas asgll 518 8agagall

internal class Person {
fun age(): Int = 21

dabil §9an aSmil yules .15
dagdill JI ety JUI yuedld a8 ] ezd (statement) daglsi e 3,le oo (eXpression) yusdl

‘true &gl

"hello".startsWith("h")
s ] dad e oY daglss oo Il sladls il das 4] 41 dadanl g 53 y3l Bl e

e ¢ sl a3 «S)
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Oladsi o try. .catch gif...else 20 8ygadl Byaadl Aas 3845 b @Soudl LS Bl S
S sl doced] i i @Sl 1S gun ] plasciwl aue Bls 5 @Sladl e Ui dad J] ezdd ¥ g8
S s 2 yz0ua
public boolean isZero(int x) {
boolean isZero;

if (x == 0)
isZero = true;

else
isZero = false;
return isZero;

}
oSay & olize limg plss o try..catch g if. . else Jzo g8udl b @Sl JoS (Lo S
(5331 Al N JopassS Loy pai o lls yo lginle] ol cdad ] Byanlio donadl sl
B (8 niy 5ely 8l A lgharg dimasd] Osiadd] o Jolin Lisilly 63eball 53sall 030 oy
& 1 dadedl 735 ydue e poypoal) Al Al cund oSagd yoal) dolall Ol yzuall plaseral auds
:JolS ISy dagledl ¢ 81wl 51 axig
val date = Date()
val today = if (date.year == 2016) true else false

fun isZero(x: Int): Boolean {
return if (x == @) true else false

1Sl ISl try. L cateh 1S go ayline g plascl elsay
val success = try {

readFile()
true
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} catch (e: IOException) {
false

}
e goiw Ao zlow O3 13 try als)l =L Lle success 3zl XS (Sl JLaall o
false dldloda 8 Lo dlg catch &l laages 4l dodll
5958 ol (Al el B o il J5S 8 eSSy By o st 8 spledll oS5 ol cens

L) Al gt ) dagdll Jind 5 pem 5531 ]

Biaall Bymy 18 Yo Loyl else das ppuadi clde con A puedl plasciul e
by las Bioall oymw Aol ola b if by gasy o 13 dlsdy o3l Lo

(compile time error) oyl

null pasll deluo .16
NUll) «cpasll g2 o7 pggan pi8 il ga (QUICKSOIT) 2oyl sl dadyles ¢ yasue ols Sob
2o 2o igledll Lile oo dasdl cgulg g sllall Uasr 4 ST oles gillg 1965 dus (reference
doiladl elas I jaey Cdad Jugecd Jlol (osy IS W pasi oI JVM 8 B3g200 Lo LS NUTT pusll
i W ISl 7 ga nULL ] oslis] oSy g1 yztaall eyl e oligS o yoid
var str: String? = null
by yodll w8y las puazps I Jalld dzmmayol elishads 83,05 15 (ell3 Jass ) 1316
var str: String = null
ale¥l g pnsll Joo> Sloglaall cyo wuiall asiwg pasll yige Slelivial d81Sal 13a oo 45T ligS ellai
Olagosdly plSaidly pasll po plodl lull Ladll 8 pisll e

oy S ple IS A g ol e gl e @5 2230 e apodl @ 13] g9l Jagais £ odl (o o
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Jooloall 8Ly 509 (15 Jalnall ligS L 3855 Aol odn a8 wagusn 38T JSaw B g ol y 1S 13] Lo aSTl
bl> 8 instanceof
fun isString(any: Any): Boolean {

return if (any is String) true else false

3
Uns Layiasd (File godl U diai dlalu Jigod dglea) Uas ain gl slyall Cugll £ 65 oIS 13]
Jedacdl e8g 8 ClassCastException ¢gdl e

£

glgiil Sl Jygmel i
e Bl 6 ] g cnid B p0 B3 &l e setaall ] 85Ladl g 0l (po STl sy Lyl 13]
Byaeadl 5 1515 oy las ByLall ey I3 Job
public void printStringlLength(Object obj) {
if (obj instanceof String) {

String str = (String) obj
System.out.print(str.length())

3
L g ol o a STl alyn] sSigg o (= gl Bl Bian 308 o Jladl gs) 2155 48T ligS Bims

smart) «gls3¥l g Sl Lassdly ddaall sia ] yLigs dipuss s251 ¢ 95 ] lads asall Jsotuas

:(cast
fun printStringlLength(any: Any) {
if (any is String) {
println(any.length)
}
3
Aladel) @5 Joally yz8all LS o Y] dmenydl Byagadl LS (31 5085 o oSay ¥ &l Biadll Byny
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oo dzaall Bl b 83eall plodl | Joo ol W pxancag (W dppud Jagond dlac iz Jldbg dzadl
Azedl dluldl ¢ o

oady ol B3mall (Say Al el Sle o SUI Jagoedl didac 5 lgalusnal oSay Al Ol bzl )]
Olypzallg var Jos> &l oline liag il Lgd paserud ol eBglly szamall jLasl ey oy 52853 |l
8 pasad ol o Say ¥ (Ladl Bupar dagd Sl Usgana Al b cabasihal) Oy cdlel 2l dlonall
Al Sl Jyomdl dglac

Jay s A iball Ol asll o el il Sle (Sa b esedl Joasy o) oSay
¢ ol slasl 9o yu¥l LSl IS 13] (lazily evaluated)

fun isEmptyString(any: Any): Boolean {

return any is String && any.length ==
}

il true Buses sl Coladl oS 13131 &8 pomdl (5 el ool ey o Sl B3adll By oy

L gy L @555 oo ddlac Biaall gy o elids dzai dlulu ¢ o5 oo var yzall o5y ol con
el Goladl e Tength dzolsdl | Jsoslly

cxn9 3l Lol e 33t 295 o e pamsall G 5Lt LuSian 31| | sl o i 5031 Bk

Sle 453 Jga ddae gy ol B3aall oSy 13 a8l Coladl e g o3l i o (05 o eSS o 13]

AT adl Sl

fun isNotStringOrEmpty(any: Any): Boolean {
return any !is String || any.length == 0

A2sl8 oS5 o) g (IS S 13] ol g dluadus el ¥ ST 8] W11 285 Jlzall 300 3

&oill @ rall ag=uill .o

dddasll 03n oyt LBlx 8 LaS 5o Yoo od siss 63 Jl g2 y0 g5 Jagmd a5 Joloall puscrus
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de Lol ddac elyx] oSeYWl Sy @ ol ClassCastException eluzwl

fun length(any: Any): Int {
val string = any as String
return string.length

3
Ui (nullable ) dzeasll dagdll iy 0l Lo 8323 o) g o5 JINULT dzansll dagill Jaoos Sy ¥
Tias dgase dagd Vi of (Say go5 ] dagd Jaomds NUll dagall eslS 15] bzl Giludl Jlaall o5

2y ol go lld Joai LS pasl) 8 wolladll ¢ ol & dblu

val string: String? = any as String
lie s Uyl 1315 (ClassCastException sliiwdl Jayiwsd (Jusmedl dlac el ad 13] &1 S
1igd as? yadll Jagoudl Jale plasciwl liSad (Jugadl Jad Jl> 8 null dadll Je Joasdly el
(Sl Jlaall B NULT deasall dagdll g yown Yo (B8l g2adagruall ¢ gl S 13] & goall dadll 2o yuwn Jolsll
patzall I NUIT el sty 46181 dglaall Jadza Sy Jagad ddlac ol panizus
val any = "/home/users"

val string: String? = any as? String
val file: File? = any as? File

when jusi .17

Lo g5 Bagia @) Blag uly uly g e J20 SR e asll 8 dyald] SWitCh dagedl cacs
135w blas¥l dalhal (functional programming) azabsell dsasdl pogan ol dawai cdgll NS
beadl ddylhae peas ¥ Ll switch dadest) goill Jusdl When cwis il o olisS crio <lilg S|
Jals!I

JS pesdl bgyall (o degammo g bowsg Jali 39 sWitch o e ol when yedl o Sa cllla

Af. . else boyis e dludud JiaS pisciads doguy o 8 S Lol tdagdll go Bas e lgae a1y
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£

hwg o When 1ol JSidl i
&slien (oS Al oda By wgladl (o dalisia dogana ddslas g0 when alaserwd Jlza Yoyl
Bl S0 &) S gslezed] switch plasead
fun whatNumber(x: Int) {
when (x) {
0 -> println("x is zero”)

1 => println("x is 17)
else -> println("X is neither @ or 1")

3

sesYley all g SH el e oy s B35 aalld oz when g5 S§ ol o el o>

.else g

230 b cliSad dSaall Loyl gean codgial il g o Siaall ¢ lazal 13]
(enums) olsisall of dalsall BluoYl o gilas yo3l ling else Bis dlsl dhAnilo
sl Joadll 8 agie 38T Bymiag

U o baleall docdl oSwg try. .catch g if. . else slpe Lo yusi go when plascl (Say
valisZero yzzll Jlwhen yo  oddl o Aim;l Al Y zall Sgy g &5
aisle] 8

fun isMinOrMax(x: Int): Boolean {
val isZero = when (x) {
Int.MIN_VALUE -> true
Int.MAX_VALUE -> true
else -> false

3

return isZero

“;” &gl gslg


https://itwadi.com/

eS8l b3S Olaslal : SN Lol

w3 Joalg gwds Lo L) loiuad slyall dasaydl 8yacadl <olS 13] e coladl as (Say wells e 3gMleg
wealedl Lol dlolall auseis
fun isZeroOrOne(x: Int): Boolean {
return when (x) {
0, 1 -> true
else -> false
}
stza) sl o Y By nlin balaall dagdll caaxyls Lao 1 90 Ja gas @i Jlaall lia b @il by
REPOES
.QywASZJQUmJI&933;{ﬁ3JL3&4i9h5¢;a|L&Sggd4bb)£:JSLQxLﬂgﬂIQQUQAL;slﬁé youds
e a)l i erizuwd dagdll alas doveadl oS 13]g ANl Leawud
fun isAbs(x: Int): Boolean {
return when (x) {
Math.abs(x) -> true
else -> false
3
Bl e Jas ligs blhasall dagdll gt o daeall <55 13]g Math. abs Al lge szl Jluall lin 8
liag dalisa Math.abs dovs ooSiw wllid 18Ms g Arue dadll sletug Jeally ddlhs clli 3lasall dadll
False dagdll g yhug dillao oS3 @ el 41 Lle Jou
by adl @zdlo (Jlxall yas dagdll cilS 13 Lo gdsed) in Jabd|9Lxxxulb1§;$‘Légiangp;ac:ﬂbum
:liS ¥l S 15] true I
fun isSingleDigit(x: Int): Boolean {

return when (x) {
in -9..9 -> true
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else -> false

Lagdll g ytawg disly Lady (oS5 ol cad [-9, 9] Yol |3 835290 dagill il 13 &l Lany
U3 Vs False dadll g5yt of (true
Baiond degama 5 B3> g0 dagdll OIS 13] Ls 48 yna Lgwds diyyally LuSay
fun isDieNumber(x: Int): Boolean {
return when (x) {

in listof(1, 2, 3, 4, 5, 6) -> true
else -> false

}
MBslis UyS3 LaS ‘gﬁ_!l ol ddae a3l t%,SL\JI Jogsdlwhen paseus ;j oSay dolgdl %>_é_9
1ad)yeg Sl By yuall go5 o Sy ol Dm0l
fun startsWithFoo(any: Any): Boolean {
return when (any) {

is String -> any.startsWith("Foo")
else -> false

3
lin) JoloaS 055565 Say lo Joo aelii az o3 ¥ Ui ANy ¢ o3l 2o Jaloall e 735 (Giludl Jlaall 8
W3S LS 13]g dpad Al 90 g ol (LS 13] Lo when yomi J5ls 8 @iy (Ll> S object ¢ gl
startsWith dls Jze dpadl dududl Jlgs JI Joooll LuSas
calS gl @l gl in ( Sal Juomdl z3n cliSad dalesall gloidl i (p gandl e 5.8 aa g5 Y
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huwg ygau when Gl JSadl .o
dummaydl Byacadl 13 Josgg A, . .else Jasd by gag dogwg o when oy Sl JSadl paseiad
gt dummaydl Byadl LS iyl JU ] s gy Ao SU3lge Lo boyadl ils 13] dols a..bgi

when alascwly &ollly &adadl 1f. . else | ga JoY
fun whenWithoutArgs(x: Int, y: Int) {
when {
x <y =-> println("x is less than y")

X >y —-> println("X is greater than y")
else -> println("X must equal y")

Bt wuei &1 Al .18
rae ] 35 gl sl of dagdll o return dsliaall dals)l puszald ls o dagd glasy] Oyl o

fun addTwoNumbers(a: Int, b: Int): Int {
return a + b

}
oo of Ly bt @ls Bl o return zysd (olysl ISaed @Il laagein 4l dagdll Usas L3 Loy

i oI5 gl 101 DI oo g 3es (il lazall DI 8 (U ¢ ggono s

fun largestNumber(a: Int, b: Int, c: Int): Int {
fun largest(a: Int, b: Int): Int {
if (a > b) return a
else return b

}
return largest(largest(a, b), largest(b, c))

3
it W ggan dls Lo L1 DI <518 13]g Lguds largest dlsluall A1l g5 (Jlzall lin 8

B39>90
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fun printLessThanTwo() {
val list = listOof(1, 2, 3, 4)
list.forEach(fun(x) {
if (x < 2) println(x)
else return

1)

println("This line will still execute")

3
dpa il plase_wbreturn &g J zlouwd [closure) alas god_adel o l_i_\‘;i 13]
Qo S ded dldis o daawdlly dan 51 Al dadll sletw Yo (label)
fun printUntilStop() {
val list = listOof("a", "b", "stop", "c")
list.forEach stop@ {
if (it == "stop") return@stop
else println(it)
3
13] (closure) Lalas 1a5 dls gl Lo (ol danads dpand plaseial (LiSasd dpawdl gasd ] gl ¥
fun printUntilStop() {
val list = listOof("a", "b", "stop", "c")
list.forEach {

if (it == "stop") return@forEach
else println(it)

Eoill oyl Juukeasill .19

aalsdl ANy g ol By ats Lol 5 Object g oall Jlas limg ANY 1 olisS 5 LJedl g 5l oo
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oia zydawg 10 g det g apply dasdall wlgl Lyl B3eig .equalsg hashCode g toString & s.gadl
Aaboll doeydly ddse eI Jloal i qualsdl Jadll 8 Jeaddly plgdl
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peady (OOP I yaus3 Object-oriented programming) a gl a1slS daey 480 o olisS

o Lo Byeid s 13 (lambdas) 1y yolsis (higher-order functions) el cogydl wls gl

o3 e 5l s . Vil dahidb &8) pasiad S 13]s Lo poosa JalS Jad clllin 145 M5 Jasd
Bl wlall dgslie Ol

Lel> s ol dSCiall 73500 Jany a9l 4518 donaydl W comanng calydl agdind slajl i padll yo3ay

i85 asSayg (State) s cllay b o wgwls il Lle 15 IS duy elisay 3 (Objects) olslS gaoss

Wity sl udl ya ¢ o3 5lgh] dlaall Oilelyn ¥l 3uass M5 o SISU (Sagd (actions) elusl sac of Lo o

A8l 3laly SBLSIOBI a pels aslis lia

a3 Jol Leyiso o 009 (AlAN Key) S o3 18 o ez gl S ayzdl o dao Jof cands

14Ul bladl g5 The Early History Of Smalltalk wLs 39 Smalltalk :ax> g4l 4518 doay

Bl sdons e/ pncd By cizhg Oiad 8581l o AiS gow ud SISV 38 s e IS
S OLBS | Lgan s dzibaiall OULSI VS asl gl el e oy ol dS il &5 Lo 40
eloxaliyy

o Byle cloaliy ¢ oS (DL Ol any) Jiluyl L8y Syl gusb e OIS Jolgs o
Lgio > JS 830 pilgi elennnd does dalusin Olelyn] 385 Al OIS 4o degarns

S5 gean M3 o SIS elis] elikay 6l o (DL Olnloay) gy dols 8,515 O ellas @
ey

s et budasie & Jle canall 8 588 :(BIS 05 ol o gills) el d5us s S5 IS
£l 3o ety ol Sy o

2eax Ol i e (melindl dail 8 Olls IS 3) aseud] dyzall doludly ol badsy @
s algsll o35 (g3 OMalSy clgudi Byl LAl o) S om0 .93 p0 OIS

dr ol &l dnpas 4l Y AU BLSHI MolS laes Lyl ey odlel blaal) Lol el l5sS 3363
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clas] Lle 850l hazs &gl alg o518 gl Lle dlall &l3 palgally Joisl oy degana dlaloo g (aulsill
3l ey Jsledly daliss Blol plascrwl oliSay &l ind @ISl dysaedl Bls o200 537 o apax ciio
B bo JS lioS 48 mes 488 Jom Wl sz Juadll i 3 alisis 135 anyl g3 3dsd sl S
Olyacidl go Legalsd ol OMSaall o caasidl e Waclun 9o dx gl L5815 dovaydl (o Bagll ]
o0 a5 Lade Blasdlg Layighais lesileog dumoydl Oyl agd lide Jgus o] LgSas 31 85050l dummaydl
b Ly Bage3s M5 oy elasYl
2alydl JSie brugyo adind] o Jlay las 819l pllall zalisdl OIS S idblugl
ALl o 33 elial o IS IS 8 dals Il Jlacl Siagsadl e
Ll cida o 48 S 13 alipdl o 53T 23 o e LS I3 Olyeied] 58592 Juasdl 4418 o
LSS B8Lb| Gusb e de s od) Dlmrwdl cliSayg J308 OIS Ollhia ybe dewsd 4LE
839290 o3 Juas ol Basas
&3 maly 8 OIS pluscial elSay plasciadl Bale] LLB
1ol 130 6 alei
Slgalolly Bloll alascialy ayysi 488
Baimall Blo¥l oo Yoy Olgalgl 4luss Lue o
Syl oy Byl 4lss Lz 0
Ol .1
o0 il pogas yuys o Jol amadll 4508 doay 48l Y Gzl Ol o (classes) Lol
0 83038 LgoS 1o @il e DL gpand s sbally lasdl hiad 3ySas el 0 Jol 6l e gl
Hyziun ol B AyaSy dro e i o dge s
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2ol dolug UL any 9gd Jabasen &l e aall 3
iU Jlall 8 xbgs 90 LS (Class dzsliaall &S plascialy BloYl e plog
class Deposit {
}
dalS)l o0 o)l gotwn Biud s gyacall alall J 315 Blol Bae e oliSay Lblay &jlga
ol 2 liag (public) dalsll dz3all o dxo1y631 A (Joosll gozun s3d @l 3]s (C1ass o Lutall
sl ssyg hrall @l class dbaall Lol asy S arall lia o OIS clad] asey aseds o
2oy Oleolsly Jotndl :bldls Soludl a8 303 ol carall pur Sle pligimg cpilll {} (o gisall
IS L] 55 ol g ol elyg 8ySall . cadanll 1 ag axoull 4515 dal) Jo¥l dzolsdl anall S ey
damnydl Olyasadl o edx ol e 5Tl os Sl Ayl e 3o U ey (513 LaSeg i iio
gsll byl oeldy Jolgs g Ll dgassias
Lagey 3400 &S =8l go @esl Bgwg (Jalaa JSin (SISl g eall olhas dassual (31 o>
) S elesiaal ) gl wbio (o & elasfy ¢ Jubad] c8g adyyeiy brall JSua o @5 50 SISI6
13] o SJg B B3 mall aadgy ¢ 518 Ly Jle Deposit waiall fasy (iludl Jlaall a8 (constructor

iU ISl s )] gliociad Loy 038939 S cayes Syl

class Person constructor(val firstName: String, val lastName: String, val
age: Int?) {3

fun main(args: Array<String>) {
val personl = Person("Alex", "Smith", 29)
val person2 = Person("Jane", "Smith", null)

println("${personl.firstName}, ${personl.lastName} is ${personl.age}
years old")

println("${person2.firstName}, ${person2.lastName} is $
{person2.age?.toString() ?: "?"} years old")

3
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Bogas s eLadds new Lo Liaall dalS)l sga g pus wdind bl s yall ad s B> jglas oS 13
w3 b 13l g Jgalasciwl ] zLlod Mo o isS 8 Wi .new MyClass sl pasciud Bl 5 (ine bial
i yall da>Lidall &Sl sda Lle addsl pac oo 2l Uas 39209 Biaall s
plascial corw oo Sl olil @iy a8l @8glle dyludl dameaydl 830l gacin JISs yalae) deucdly
Wlaztwd &by coad Uil 50 Dloadl § S Bl 6 &l B3aall @l 3 cconstructor dzsluaall dalsll
S 95 Ll Dlgus o 28 6ils ¢ S UL Galudl S oy Slasosi ol szaall Joog sao ol Lo
$8319J1 Odlolnall dono o Gl i Jo ol gl e S yame By Lo goumr o JoUI L o Sa
b Loy plall elde oy )l el o 23S Jass dummays Byaets gl Jood L NTE QLS S5l Glgall

class Person (val firstName: String, val lastName: String, val age: Int?){
init{
require(firstName.trim().length > @) { "Invalid firstName

argument." }
require(lastName.trim().length > @) { "Invalid lastName argument." }

if (age != null) {
require(age >= 0 && age < 150) { "Invalid age argument." }

}
bz il Og Laall gLl Loy wg (el SLIN o 123> a5y §ddl 530 adl Janz

5 dsdl y il S8 lgzad 8 o WALyl _aTIllegalArgumentException

(&4

.False goluy

lodiey (gilas] @i Jgd @il ilugll elli o lio Jac a8 e Jelucy 2138l o 131 o oo aSTie U
Syniwd JNET @lle oo Lail S 13]g (properties) olisls 48 3 oo Vgl faiall dale Jg b
Olpolsl Jasi S 33 Jad 8 jiBlisg Jin iy lo IS Byilse

plascil sie a5l Jadndl oy aatll Cdarg PErson waiall oo saan dscws elis] eyall (Say S
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BYuYS éi Lale slael ol cdadl Jlgs M5 o U3 gy SLLe daly & 9Sall dionydl 300l (0 hrall
LBl

Person p = new Person("Jack", "Miller", 21);

System.out.println(String.format("%s, %s is %d age old", p.getFirstName(),
p.getlLastName(), p.getAge()));

b e Jasd Oi e e osSawg (nullable) sasll 18 xoo sac g0 SUI o eI Jaleall
el da yiyal (ga carnall e 3wl Blazal e null

s o5 ¥ (gl dlodl ode 3 oymad) oS) il Jaloa) Gl y283] 0gdll aealp dzgas donasyy 48] olisS
:lastName dilall awlg FirstName Jo¥l @uwdl o yyai U b Lle Joasdl ayys Ui

constructor(firstName: String, lastName: String) : this(firstName,
lastName, null)

Lyslaall EMlalaall geax y30 @3 (sl ol ol pad this gub oo Lyl S eleszal )] gz lina
1S ISl auas Person (fIS elas] 3 cliSay a4l

val person2 = Person("Jane", "Smith")

) dolsdl of (protected) damall &gyall J| Lol Byile S I Joogll 8 iy Y S 1]
(internal) als1.! i (private

Baslg dsews U C,z.:.,;é.\_llgetlnstance() pll 2o o5 4l o 23gadl s saill praadl wlyy
igaall dgyall L] A sall gotua auand Biae Blusl cayyei e clyle Caony . ekl By arall s o
Blygll e Sass ol any Ly e gyrag o dhzsall Bluo¥l L8 o laslesial day bl oig Sass

sy J51s Lgre s el cango oSy ol Bleodl 2aS wliSay ey dolsdl asgll Bhte e
hdd

class Database internal constructor(connection:Connection) {

b
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131 byl of) LIl adgny waeyd @ 1318 Uiy 130l var gi val o LI bilug) &5k gog dey ¥
ik Lo Jod Wils el (var coascil
class Person2(firstName: String, lastName: String, howOld: Int?) {

private val name: String

private val age: Int?

init {
this.name = "$firstName, $lastName"
this.age = howOld

fun getName(): String = this.name
fun getAge(): Int? = this.age
}
intelli-) Sl judowall el le (oyed dagdl Joloo plasul @ oy chrall Bagas a8 elad] Q3>
Selsls 3 ds il lgdl (sense
ely ey 5 ddzaall 8A 8N oyt Jodi> J| &Ml EMaleall @23 o) (Jo¥l JLzall uSe e

.getAge g getName

Jsogll @lgius |
accessibility) Jsosll i550y Shgiwe (type members) ¢33l cLacly ¢33l gas cllai
Js0s sotaua 3355 @) 13] Mhua UyS3 LaS .ad lsbasurud ol oSay il ol Sall iy g3l oY1 (levels

1529 (Jooo Oligius &Y e lisS 3lig (public) «alalls | Loly:831 Joooll gotus s3ous

sy 515 e S o o elanal Bagan A5 elas] elSay <l i eyrinternal Jlsls e

Intelli] bl & Jio LSV Guuwsill g3 Ll (IDES) dlolSiall pghill Ol 6 bid zlio 136 5
el 3 Jliall Jusw Lle IDEA
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48393 ol alall 3llas 8 s Jye carall oY disls oo 1345 4581 13w private ol o
zlio st sag dzeyall Bluoll L3 b lia Joooll gotuns plascial elisey iprotected NV
(file-level type of declaration) wall ¢grus e lgic ziaall ¢l

o3l glazy lasie BloM private jolsll Jsodll gszua internal Jslil Joogll gorue Jsloy
a>gll gorma Lle B3a o cliSayg Basgll gouuma e bad 5l 03 3 (encapsulation) wadsdl
(API) dimensl dgalgll o lia Jasg Basgll 3l z)l5 o sl 838,301 | Jgog)l @i @ 13] badd
B g2y ol liSasd wlins o) s lhae yuds clllia oS 13] wells Ll Bodles fagall Joul elams oy 1
(assembly) gl d8ly & gSall L5101 donoydl dgaloll yuS JI o35 sdsll Joas

didiall Bluodl .o
idacn Bluol slud] of j3T o qus 31 o cladl asgae Bl go Jesll JM5 0 cdslo a8 layy

ell3 Jab eliSay S Il Jlaall ol pud s (oS 8 ad o adl Job eliSays

class OuterClassName {
class NestedClassName {

3
o0 Sati olb private pols ] ahacs 15ls wdiall ol Jyool goius 4855 gl Lisa,
s QuterClassName 2yl carall glas Js1s 0 3] NestedClassName cazall w3 oo o518 clad)
0953 ol cinsg Jsls &yanaall §yaall 4 plowd) internal dusbaall &SIl plascusl clle G
&3 oSey protected Lase JI Joodll gorwe gusi &338 13]g g1l BluoM dsus clad] e 53018
allaas LS 13] gl oie lad] Lle 15508 495y ol OuterClassName ol anall e B o
e i IS iy Jadll lia 8 B> Blhsll e Susur (3185 M8 welde ayan Flawnid]

sawdg (non-static) &Sl s eg (Static) aslus :Loly 8 dlslazall BleoYl o cuegd i ngs
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) @S Ll dbzall BlioYl awly Static s Liaall 4alS) aluserwl L 75ay ol db gl BLoll
Bliodlh el (NoN-static) @St y.é @i Lle ziaall Bluo¥l Lowd Ly (Static nested classes
s 550 Ml carall (8 (member) 1aae cdaall wanall dayg (iNNer static) «duls 1l
class Outer {
static class StaticNested {}

class Inner {}

3
clacl W Joogll 3o 5ol 1ia ellagd dals il &S Lull & sl Blodl oyu subo 338 Ula
&SLull 4 sl BloMW Say Sl e 6 private Lol Lyl Lle 235 o ox lgacy o3l acall
5w ) ol zlimrad (I3 lall caall o dscus clasy s e 8odleg aib dolsll elac¥l )] Jsooll
Outer )5l azall e
B Vs laza o Jsley Lo elasd b Lo plascial liSagd 1l 8 o2 gall dudsi 2Ll ligS ees

class BasicGraph(val name: String) {
class Line(val x1: Int, val y1: Int, val x2: Int, val y2:Int) {

fun draw(): Unit {
println("Drawing Line from ($x1:$y1) to ($x2, $y2)")

}
fun draw(): Unit {

println("Drawing the graph $name")

3
val line = BasicGraph.Line(1, 0, -2, 0)
line.draw()

weallprivate pls gace Jl Joodl Line cacall Zlowdld awbiy awdd sdag dlg Jlaall

d>-Luaall Lol plasciwly bndd I3l Line aio Jox g aded ¢l le s JS BasicGraph >jsdl

“%" &gl gslg
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class BasicGraphWithInner(graphName: String) {
private val name: String
init {
name = graphName

3

inner class InnerLine(val x1: Int, val y1: Int, val x2: Int, val y2:
Int) {

fun draw(): Unit {
println("Drawing Line from ($x1:$y1) to ($x2, $y2) for graph $name

fun draw(): Unit {
println("Drawing the graph $name")

3
this J Laylsdl gLl L) 8sladl eliSays e I3lima 555 48 il goall this semdl ge lisS il

ells e e eldls this@label Lawall Ul plasl gyl e

class A {
private val somefield: Int = 1
inner class B {
private val somefield: Int = 1
fun foo(s: String) {
println("Field <somefield> from B" + this.somefield)
println("Field <somefield> from B" + this@B.somefield)
println("Field <somefield> from A" + this@A.somefield)
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el aelugg cwdd awdl qulin Jis e &3 1ulg &yl BluoYl e js égﬁDJ,ZJbJ|oim gé
agesy 885841 8 this
Saodl ey 895 el e cond (UI) pascr il dgalg) dgmoy 8yap a0 e Jasll i e
32591 Jlaallg (s Il SlasHl alusial (&0 dailill gaye ) @S>l yaus) (event handler)
clio gy Olelyail jam lady Jeladl 8 Bale weyd 3] weliala Lo 3y Sle yddl Sas ga 2o
) pawall aall o Joo o)l I gliviwg sdial dscus 3,865 (UL framework) pasciuall dgalg U]
o 3355 Jl pell el g iy (>l darall 3l 3 (state) L Al ] 1ia (listener class

S e Oyl sae ooy g3 I Jlzall 5 LS Jogane Il

class Controller {
private var clicks:Int=0
fun enableHook() {
button.addMouseListener(object : MouseAdapter() {
override fun mouseClicked(e: MouseEvent) {clicks++}

1))

}
281 By JS8 5,lall &lasY enableHook (callback) eladl sy Lhayyg UI 530 e ya clllia & o yuai
o g8lgll 8 ga Lia olidie Lo JSo (Ol all sue Yoy il clicks Jasdl dagd sy o3l Sle g

RULYEWIRCPINESR

bl Bliol .o
Byl ooy 1318 (OULI lgus sag axlg (o38) Bluoll ciyyei JI daloy Lol o 52Ul B 5
Milao Laggan oligS 38935 .(Case classes) duisdl Bluol cliad | ysles il oyo STus Ul Scala dal
lie caall g g3 oo M8 48T Srusring (data classes) «obill Bluob uwl xllaodll 1ia Byej oS

Ml JSadly g ol 130 ¢y o sl eliSay ool cBgll 3 oS) ipolall Jadll b Jeasally
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data class Customer(val id:Int, val name:String, var address:String)

oY ey Leoladl oda Jyti WS) (SUly o B39 lasie Ll o 4ol Biaall p oy

slasil Bliol &
degamo Llo yazdy €NUM ¢ o5 o yudualld (Bl ¢leil 4o ols ¢ 55 9o (€NUMeEration) slus:dl

:g&“&lPgi&g%JE@sbﬁ¢g§nlqnﬂlJudlqgus‘class

enum class Day {MONDAY, TUESDAY, WEDNESDAY, THURSDAY, FRIDAY,SATURDAY,
SUNDAY}

;’_‘SA <” 4 l< L)_Q j < 4 A“B} bl 6"3}“ 2 o 4‘ UA, '7‘” ‘ :'ICW L.}'é ;45'94_”
1038 aaig

public enum class Planet(val mass: Double, val radius: Double) {
MERCURY(3.303e+23, 2.4397e6), VENUS(4.869e+24, 6.0518e6),
EARTH(5.976e+24, 6.37814e6), MARS(6.421e+23, 3.3972e6), JUPITER(1.9e+27,
7.1492e7), SATURN(5.688e+26, 6.0268e7), URANUS(8.686e+25, 2.5559e7),
NEPTUNE(1.024e+26, 2.4746e7);

}
8395 (e ols e slaedll dus pean U sliss S0 dpsls Miad val g ol e pelalas Slasl
(o sac) Int Lgegigordinal Lo Jlily (dead dluda) String Leegig name Lo Jodl diue
8304l Olslasl gaan oy slasall 2590 83331 (sl @l oI JHad
Syl ols slaedl Blisl ga Jasll (helper methods) suclus glgi oligS Ul yog3 B> e e

(Sl @ldl plaseiwl J 7o dawl J3kewl slaed] da8 sl yial

Planet.valueOf("JUPITER")
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Z%;bdl&ﬂﬂ‘bglatthuzaéymﬂlpﬁﬂ'gja?-LJL.ngxxﬂg
Planet.values()

b dagd JS)dg gan 13455 laians (interface) dgaly &5 of slaedl glosY (Say hio ¢l Sz

el @uisd s S Je o eldlg wladl

interface Printable {
fun print(): Unit

public enum class Word : Printable {
HELLO {
override fun print() {
println("Word is HELLO")

}
1,
BYE {
override fun print() {
println("Word is BYE")
}
}
3
val w= Word.HELLO
w.print()

8.8l wlisllg disLul gilgil .z
oidl - elydll aliee Byeyg warall (static method) aslull galgdl 4ligS acai ¥ Bl wSe e

9S8 gy awd g ol I b SIS A I e ¥ @l pilodl - Blr po dieus By agaad
Static cauds s lisS cale Bjad Bl b dnldl ol (2o Jand dajoll gorue e pilgl ayyss
Aol ¢3S 13]) sUnsall dmad] duduadl o By Jol L gyt A1) dummo ys B3aein alall i 515 paig

: IS (el DI o yzd iy 15 bliasall
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fun showFirstCharacter(input:String):Char{
if(input.isEmpty()) throw IllegalArgumentException()
return input.first()

}
¢U)¢&&‘géshowFirstCharacter("Kotlin is cool!") clewrwl dbliuy lSay (J3 ssy
daay adgall Byacall e 3y b oLa)] Javap alaseiwl LuSasg wld Jlac¥l jasy Biadll jauy disa !
laLadl 4l dzmnydl 83002l Bluszud javap - StaticKt.class el b 3d U3 Jeilg oSl

1B aall

Compiled from "Static.kt"
public final class com.programming.kotlin.chapter@3.StaticKt {
public static final char showFirstCharacter(java.lang.String);
Code:
0: aload_o0
1: 1ldc #9 //String input

3: invokestatic #15 //Method
kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull: (Ljava/lang/
Object;Ljava/lang/String;)V

40: aload_0
41: checkcast #17 //class java/lang/CharSequence

44: invokestatic #35 //Method
kotlin/text/StringsKt.first:(Ljava/lang/CharSequence;)C

47: ireturn

3

et LaS aygi oS ¥ eols of Final & Lle plels L) o i aall Lash lsysuall 8 gy LS

oyl Joss daiis o gl 1ie eazas o3 Les lalsie Ll A1l caeall lia J31s Biaall Blsig

fun main(args: Array<String>) {
println("First lettter:" + showFirstCharacter("Kotlin is cool"))
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Compiled from "Program.kt"
public final class com.programming.kotlin.chapter@3.ProgramKt {
public static final void main(java.lang.String[1);
Code:
0: aload_o0

18: 1ldc #29 //String Kotlin is cool

20: invokestatic #35 //Method
com/programming/kotlin/chapter@3/StaticKt.showFirstCharacter:(Ljav a/lang/

String;)C
}
o dnealliy iyl elescal lllia o o35 o eliSay 20 shaadl 8 o) agunsll 39S ety plane Lyl
Jnvokestatic geliydl gusb e cleazal
) puscad] blail (e ai gag (SINGlEtoN) 3syadl baai 4S5 ¢y g8 &SLul pilgall e Sasdl LuSay ¥
B3y bl dsudl b5 cLad] s3omasg tasly d8eud J| cume hial Fus Lads] e oy (design pattern
8 3o (LS o yye eliSay 13Sag S 480 8 3o gall gl 58S sumiad zmalisdl 8328 Jlob s
Ll JSadl ligS

object Singleton{
private var count = @
fun doSomething():Unit {
println("Calling a doSomething (${++count} call/-s in total)")

b
MisTsy0 JS 8 count slasll slsiwg ls ¢l oo Singleton.doSomething eleazul oYl eliSay

s B30 W) JlacYl asy jouy Biaall 4 hassiwd wgzall seSeuldl ] oylai 13]g

public final class com.programming.kotlin.chapter@3.Singleton {

"‘E} &gl gslg
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public static final com.programming.kotlin.chapter@3.Singleton
public final void doSomething();
Code:

0: new #10 // class java/lang/StringBuilder

43: return

static {};

Code:
0: new #2 //class com/programming/kotlin/chapter@3/Singleton
3: invokespecial #61 //Method "<init>":()V
6: return

3

Lalazal dass coud LgY 1345 by dosdl doSomething gslal) u)gall dmeayd! 8yacidl Esnncial a8
INSTANCE Lot lgoine BLoT U3 e SoMeg Final «il Lle plelg hin gysl 830 Badl ¢pail aa)
static{}; Josadl ahis gy oo daldll dulg 8 oo plazadl yuzall ejally static &l Lle plel
18 s Sga 0 JVM sSligng Busls By eauds whrall 246 0a l3ag

wdral @5 elas] e

dnall (Sl gli cleaal

ol (Sl Jasd dagd slis]

(non-constant) cubs y.& Sle Jéi> alascal o

top-) Llel goiwa 13 aia) caiall oo dlslazs (@ssert statement) aSos daglei i as o

(level class

coldl g aall ] Jos 1Y doSomething J eleazul Jol 18 Alodl oaa 3 dmmaydl 8isidl ez

s gLl lie Lyeswl 13]s (Wl soSyll 830, 8 getstatic zalisdl I 5basl) INSTANCE

Al 5gSagldl Byaeis le Laias
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public static final void main(java.lang.String[1);
Code:
0: aload_o0
1: ldc #9 // String args

3: invokestatic #15 //Method
kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull: (Ljava/lang/
Object;Ljava/lang/String;)V

6: getstatic #21 //Field
com/programming/kotlin/chapter@3/Singleton. INSTANCE:Lcom/programming/
kotlin/chapter@3/Singleton;

9: invokevirtual #25 //Method
com/programming/kotlin/chapter@3/Singleton.doSomething: ()V

12: getstatic #21 //Field
com/programming/kotlin/chapter@3/Singleton.INSTANCE:Lcom/programming/
kotlin/chapter@3/Singleton;

15: invokevirtual #25 //Method
com/programming/kotlin/chapter@3/Singleton.doSomething: ()V

18: return
Ol ga coully oly8l pls & Lle doSomething Leaud cpzewball LS 3 o5l o35 off eliSay
QJLJI Jlall O aS (e o 1o Uiy s3ha bio clid] elSay
open class SingletonParent(var x:Int){

fun something():Unit{
println("X=$x")

zbject SingletonDerive:SingletonParent(10){}
s sy vanall J5ls elBlS g9 ) gl wlls Joals Bla 8 WS (Sls gl eleazwd &yl lla
a8l dzwlul @800 i) ad Bolle 5831 SIS0 agaae & el ¥ .(companion object) g8, 518 &l Ll
ol e d5us oLasy (factory design pattern) araall puaai baai I JLaall pascag AlSw

:Student

"‘h’ &gl gslg
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interface StudentFactory {
fun create(name: String): Student

3

class Student private constructor(val name: String) {
companion object : StudentFactory {
override fun create(name: String): Student {
return Student(name)

b

o S @ o0 08leniul (Say ¥, JUllg private jols & Lle Student ¢ gl b sas (g5 laS
alalS 435y companion wauall cllay .(848y o58) companion object ce of Student warall J51s e
Student caeall eliely pilgi gaasd

43w cLasy Student.create("Jack Wallace") cleaswl JI zlioviw domaydl 538, adl o
:Student wall u_\_\jga cibiio 399 LM Ll Ol g5 0_9 O3k 13].Student carall o auas
eleas wl@ryz y 6 S 3 J.Student$Companion.class 9_mH;LJM95tudent.classg_g‘Jgﬁl

295l 9 Student.create

public final class com.programming.kotlin.chapter@3.ProgramKt {
public static final void main(java.lang.String[1);
Code:
0: aload_o0
1: ldc #9 //String args

3: invokestatic #15 //Method
kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull: (Ljava/lang/
Object;Ljava/lang/String;)V

6: getstatic #21 // Field
com/programming/kotlin/chapter@3/Student.Companion:Lcom/programming/
kotlin/chapter@3/Student$Companion;

9: ldc #23 //String Jack Wallace
11: invokevirtual #29 //Method
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com/programming/kotlin/chapter@3/Student$Companion.create: (Ljava/lang/
String; )Lcom/programming/kotlin/chapter@3/Student;

14: pop
15: return

}
Sl eals Jis sl s LaSs igetstatic coldl sasl cleszal clla 4 6 yaull (8 LasMiw

:Student.Companion ¢ gdl ;o Student awall

public final class com.programming.kotlin.chapter@3.Student {

public static final com.programming.kotlin.chapter@3.Student$Companion
Companion;

public final java.lang.String getName();
static {3};
Code:

0: new #39 //class
com/programming/kotlin/chapter@3/Student$Companion

3: dup

4: aconst_null

5: invokespecial #42 //Method

com/programming/kotlin/chapter@3/Student$Companion."<init>":(Lkotlin/jvm/
internal/DefaultConstructorMarker; )V

8: putstatic #44 //Field
Companion:Lcom/programming/kotlin/chapter3/Student$Companion;
11: return

public
com.programming.kotlin.chapter@3.Student(java.lang.String,kotlin.jvm.inter
nal.DefaultConstructorMarker);

Code:
0: aload_o0
1: aload_1
2: invokespecial #24 //Method "<init>":(Ljava/lang/String;)V
5: return

gball ol S Ay wlSayg s slisyudl il (sly 831 & 838, adl o e ol e coy

"‘h’ &gl gslg
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(3-8l Cal) a3 i sy Jga o S dyad e auall basy 1‘5).-;? 3309 .Laws Jl Companion
13lg .Student.Companion.create() Je dummays 8yaps iuls) JLazs! g Student.create 3ig
ole Joszws (val ¢ = Sudent.Companion i) Student.Companion ;e s ludl Jols oS

@1ygll aclgd guan byl SIS pizgd hypadl b s

ol >lgll .2
Ao O15 Wilbg degama Olayyed Lle g (cONtract) sde s3 oo o (interface) igll
g8 B> (30 8 sloW aylin S dyglhaall gilsall dasiy dgaloll abey dgalsll 385 a3y ol ceno
oSy ¥ B3l Bl LuSe leg il Olias (liSy Bsimall guled] Slouyad Lle oligS dgaly
lie 3l Scala gyotas s Sleols Lle goind o welli go (Saus (State) dl> e gouns o)l dgalgl
:(Scala traits ) Y & Olawd aline
interface Document {

val version: Long
val size: Long

val name: String
get() = "NoName"

fun save(input: InputStream)
fun load(stream: OutputStream)
fun getDescription(): String {
return "Document $name has $size byte(-s)"}

3
iaudl getDescription gldlg name dwl3Jdl 3895 aulgi 3Mig Olwls AW dgalgll Bisl

gl 0de iuds M5 o gy bies Sl (o e dgaloll pusiius S oS (ol

public class MyDocument implements Document {

"‘i’ &gl gslg
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public long getVersion() {

return 0;

public long getSize() {

return 0;

public void save(@NotNull InputStream input) {
3

public void load(@NotNull OutputStream stream) {
}

public String getName() {

return null;

public String getDescription() {

return null;
3
bl ol iandl 895 ol iy (Getters) olllr J] canyS Oleolsdl i o35 ol gabarus
o 8 gl iad s Lage 130l Lud liag laaias elde 15y @il Y] awdl g getDescription
iolisS

class DocumentImpl : Document {

override val size: Long
get() = 0

override fun load(stream: OutputStream) {

"‘F} &gl gslg
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override fun save(input: InputStream) {

3

override val version: Long
get() =@

igalgll sozua Lle puiaiall el (aig) dammasd] 380 go Ll oSl als Sy Gl Lo g5 Lies

$ javap -c build\classes\main\com\programming\kotlin\chapter3\
DocumentImpl.class

Compiled from "KDocumentImpl.kt"

public final class com.programming.kotlin.chapter@3.KDocumentImpl
implements com.programming.kotlin.chapter@3.Document {

public long getSize();

Code:
0: lconst_0
1: lreturn

public void load(java.io.OutputStream);

Code:
0: aload_1
1: ldc #15 //String stream

3: invokestatic #21 //Method
kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull: (Ljava/lang/0b
ject;Ljava/lang/String;)V

6: return
public void save(java.io.InputStream);

Code:
0: aload_1
1: ldc #26 //String input

3: invokestatic #21 //Method
kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull: (Ljava/lang/0b

"‘F> &gl gslg
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ject;Ljava/lang/String;)V
6: return
public long getVersion();
Code:
0: lconst_0
1: lreturn
public com.programming.kotlin.chapter@3.KDocumentImpl();

Code:
0: aload_0
1: invokespecial #32 //Method java/lang/Object."<init>":()V
4: return

public java.lang.String getName();
Code:
0: aload_o0

1: invokestatic #39 //Method
com/programming/kotlin/chapter@3/Document$DefaultImpls.getName: (Lcom/
programming/kotlin/chapter@3/Document;)Ljava/lang/String;

4: areturn
public java.lang.String getDescription();
Code:
0: aload_o

1: invokestatic #43 //Method
com/programming/kotlin/chapter@3/Document$DefaultImpls.getDescription :
(Lcom/programming/kotlin/chapter@3/Document;)Ljava/lang/String;

4: areturn

3
13l getName g getDescription dya, s b DefaultImpls cawall J| Oleleazadl cdisd layy
(build/main/com/ programming/kotlin/chapter03)géjJaaluJnggdlLéhaoﬁlhglagji

.Document$DocumentImpls.class awl Ela Ya>iw

1javap gub oo asging o 830 luSay Sauss @ g3l darall 3o Lo Jlus cloau

"1;’ &gl gslg
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public final class com.programming.kotlin.chapter@3.Document$DefaultImpls

{

public static java.lang.String
getName(com.programming.kotlin.chapter03.Document);

Code:
0: ldc #9 //String NoName
2: areturn

public static java.lang.String
getDescription(com.programming.kotlin.chapter@3.Document);

Code:
0: new #14 //class java/lang/StringBuilder
3: dup
4: invokespecial #18 //Method
java/lang/StringBuilder."<init>": ()V
7: ldc #20 //String Document
9: invokevirtual #24 //Method

java/lang/StringBuilder.append: (Ljava/lang/String;)Ljava/lang/StringBuilde
e

)

12: aload_0
13: invokeinterface #29, 1 //InterfaceMethod
com/programming/kotlin/chapter@3/Document.getName: ()Ljava/lang/String ;
40: invokevirtual #43 //Method

java/lang/StringBuilder.toString: ()Ljava/lang/String;
43: areturn

3
Al roder @i ol cliSay (7l e ey >3l any Sisciwl) Galudl dammaydl 8382l ej > op0
Agalgll 5 lag 15,65 U369 (bl po Billany oSl il e goiony 1 ro Lash 18 paall
damaydl Byaedl 18 (das dlulu Sslel) dylal) day g getName gyl dzmadl byacadl cols )
oyl plyed Lol dulw clasy StringBuilder pasuiws gd 351 8ak=s getDescription ol
Al doew 12yl ) o3l o 18 getName g getSize sl g leiall oo plazaM) 5, 2all oy odlg
(i Sall I (1319 Malso getDescriptiong, Lid| i_sly) Document | oleas goasaload_0

{1"' &gl gslg
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LBl dglg dbolugy Bies pili cleazwd invokeinterface plascal ye 3iludl audl cazayg

13] - &‘ugi Jeolai e yaunll cliSagg (LSl i gUai jolovy Blad soSusl 330 Loolad dadla &l

il Gle ey ooy el g by = Bolinadl agyi S

&lygll .3

Baled ALlB By Bliol elash L) paud 08 @304l 4251801 daaydl o slisl e3> 0 &3yl
Bleob» o 339> gall BlioYl Leaiy (Fuun 839 gall elli dolus Jsasi gi/g dawgidl ol/g alasuradl
BlioYly doilll sagandl Bl Lawiy ([parent] gl of [base] Lsludl of super class) «Llsll
JYM 48 (Lguo Blygll LSSy Al Ldall Bleoilsae Jo 3.l jamy a2 gig [(derived class) «ddzzall
Bainia Olgaly oo Oy o gdriad Wil sslg (o) bl o e &35 ol plazas

1318 I3 wlog U3l eldol Mol Jzall clo¥l &yl gig slandl Vel LYl &yl g8 &5l g20 @lyg)l duec 3|
39 A ol oy Bz doy C arall 18 A ol e B2 98 s3I B azall o C canall cazsl

liog (cldlgs 1iSag dugdl Bleo¥l elli cLilg) dyedll Bluoll s oo Liad Gl duall &y
ca o)l byagall plascal sslel e 808l 8 d51oll dganl (a5 .aulodly Oluolsly Joindl paizy
A all 8 sgxgall Saludl iaars Bsle] L 4 slads Al Al Gdad Sl s

> laall @Usgll e gassd A 4y dols Bagax wilsi of Oleols of Joi> 48Lb] Braall canall (Say
Jlis by Al aall 9o GUTA aeall o s B graall carall 3 Jo i of oSaso I caall 8
OBl gl azcis Sledl 8 3] dgilagnd! islaal) JiLedl bdasall g0 85 Sall ol b oug 4 5585 ol elisay
gloil LasTIste &l Olaadly casloiily Mol I Jo¥l carall qudig «lyasMlg Olylaall lglig
Sawdl o (oasa £ oS Ll il LiSad wlyaall daieill Ol3 &gl

2o Joledl) Lals e ol oy il carall Unen Lznge Sadad LA e 593l anyll b0
o CardPayment eay 35T lhiog glall Lo gouog Payment Laus o chd ;oS (Olegdaall

:Ole gbaall

@ &gl gslg
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Any Payment CardPayment
+ cqualsl arg list ) - Boolean - amaunt:Decimal amount:Decimal
+ hashCode() : Int number:String
+ toString( ] @ String expiryDate: DateTime
+ equals arg list | : Boolzan - typerCardType
+ hashCode() : Int !
+ [oString( ) : String
+ getdmount{:Decimal

+ getMumben) © String
+ gelExpiryDataf) : DateTime
+ geiTypel): CardTyne

Ol &l o 25 Y ULS (s 8y IS (88 il 300l B ANY oy 53T LS 5929 basMis
o0 gl Object wiall Jslay Any & sierw Lagy.ad Ul o g3 (LSl 130 o AT & ppd 55T (o)
Any ol 3 dd3nall gladl J] el o 18 oo pud lin oS Bla 8 Bins o Y oYl carall
sl gz lall go (IS Jaless oS8 Blx Object o 8 Bsg>sall wllf (o die b degans (gl LM
S Any carall ] disgad (S e Jaa B3 aall gy losse $Lola 8 Object (LIl )] yus
2Ll g gane JlaSwd disdall gilgdl alusiial o o Saes

1oligS B Bisly EBlyoll Josi aS o359 dludl duomaydl 83a.adl §elad

enum class CardType {
VISA, MASTERCARD, AMEX

open class Payment(val amount: BigDecimal)

class CardPayment(amount: BigDecimal, val number: String, val
expiryDate: DateTime, val type: CardType) : Payment(amount)

slasi g o5 e CardType wapedl 3 xdgs 9 WaSs gxll lalyly L3l Slaslsall Lo 2y Ldluol Llad]
Lle olei i iaall dalSIl sia 108 .0pEN (& Bagas delide dlS (yyedl U 535 adlg (enumeration)

1308 Lol s8] &5yl dlyls sue oSiiw Blodl &l ligS gygtrn 438 Sald (aie &lygll oSay hrall lia o

® &gl gslg
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oSay L8l a6 open uSe Lo il Final Lo laall dals)l cdslo 2dld Bl alasciwl Baws coays
e 5955 &3lyg)l il CardPayment caiall 4 yyei lesg .ayle final e @ 3] o éi oo 5lygll
lisgg MPayment caall i g agall CardPayment e )" JIt Payment i wa 3| (e tadd
et y3ba ol By g @xtends o luall LalSl plasal ye Lad Blygll dlac o325 L3l Bla o lia
bl 13 oyl e ol uly puly

Jeo¥l cleszal Cany (Il Al Lk CardPayment caiall ellay (délul dzme ol 8362l 5
iy aiall oyl Juludll g Slulal Ll ayaall liis B @ o) 13l S) Payment (amount)
:ChequePayment @l 131> liuo

class ChequePayment : Payment {

constructor(amount: BigDecimal, name: String, bankId: String) :
super(amount) {

this.name = name
this.bankId = bankId

3

var name: String
get() = this.name
var bankId: String
get() = this.bankId

}

Jeodl e Sgyeall Sl eleazal gl ST i Lle cangd (el ST Cins yasl sl Ly
super(argsl,args2...) Gews (Sl SUl g podye i Jol o2 eleaiadl i oSy of was
S g e Sl sl J] eleazadl ia Jas Ll e Bl e lin alisgs (S pun

wly o e 5281 e Sy ol Sy 3 Ll Byl LB S8 (Jaitb sl o o &5 oo o Jlaall i
W8 88 rd ey Byl e Urpy o 33l awis eBgll 8 Biane Oilgaly oo Oy ol LiSay wlls as
Lyl (pusgs) &ryiwg Sailable g Drivable :ouugsly L of aewsd Lo z3gai gy Ouyl 1319 8Ly
Il sl e lagio 4oyl

@ &gl gslg
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interface Drivable {
fun drive()

b

interface Sailable {
fun saill()

3
class AmphibiousCar(val name: String) : Drivable, Sailable {
override fun drive() {
println("Driving...")
}

override fun saill() {

println("Sailling...")

LS o) WS 30Yl gy ol ANY oo 5L Guad canall {4

class AmphibiousCar(val name:String):Any, Drivable, Sailable.
el Jons ol Lidle cony ol Oleoladly gulodl geand 3a 5,865 Lide o dgaly oo Oy Loaie
Lo &31ygll eliSlay ol Olgalsll sue Jle s amoy ¥ Baiomall BLol e Ligy8 Saswg d33ane
ool Zlyal 13t cald 28T ol Baslg dgalog o (o caio Sy 13] LBl B Losasd il syl
sle Jol Lo dgals psl gdg oSay Jo Olaaloll clawl sl &5 Lazo Digysall Joo¥l dasl8 8 Yol carall
Sl sl

interface IPersistable {
fun save(stream: InputStream)

interface IPrintable {

fun print()

"1;’ &gl gslg
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abstract class Document(val title: String)

class TextDocument(title: String) : IPersistable, Document(title),
IPrintable {

override fun save(stream: InputStream) {

println("Saving to input stream")

override fun print() {

println("Document name:$title")

wlusll 4§, .4

A g¥g dalise ddye Olgtue Lle layyei we Jodsdl ol Oluoldl gl palgall of Bluoll elliad of o Say
ez o8 Gyl fisS

oe ol o aall JI Jsooll (Say:publicale o

Bas gl dmeaydl Byadl o @] Joo o)l (Sag:internal gl.&l_\ .

dzin Bluol glg a832s gl arall e baid &f] Jsooll (Sayiprotected jama o

ad3ed oil anall U o &l Jsooll (Sayprivate pls o

dals)l yoc ([overwritten] dlscwl of) aayes saley las Lisma M 3 Lol aiall 535 13]

el e e ells g sall cotun Jasi Lle 1358 ¢ oS Briall arall 418 0pen do Liaall

open class Container {
protected open val fieldA: String = "Some value"

'<1t> &gl gslg
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class DerivedContainer : Container() {
public override val fieldA: String = "Something else"

}
3] fieldA dcolsdl dad deldbg DerivedContainer dseus elud] elSay (ucdyl carall 8 oY
damayy B3 3 le Jasdl ia o]

val derivedContainer = DerivedContainer()
println("DerivedContainer.fieldA:${derivedContainer.fieldA}")
/*val container:Container = derivedContainer
println("fieldA:${container.fieldA}")*/

oo 45w Lgils derivedContainer g Lossc wl ol ooyl 5ya, adl cle o)
U grtigd (daloall 8395 gall demn sl 83a,adl iy @ole aie Al oda a8 DerivedContainer
fleldA dwolsdl J Jeogll (Sasd oY

) 351301 8 Somemall (ILSIL oYl Blosy loaie 3o gall b Jones T Ll ayyei Bale] iy Y
Olyaeall jass yodl clhing (ol anall Jod> s Sy duiall canall i 535 .(object allocation

ia ©L3Y daveydl

derivedContainer.javaClass.superclass.getDeclaredFields().forEach {
field->
field.setAccessible(true)

println("Field:${field.name}, ${Modifier.toString(field.modifiers)}
, Value=${field.get(derivedContainer)}")

b

derivedContainer. javaClass.getDeclaredFields().forEach {
field->
field.setAccessible(true)

println("Field:${field.name}, ${Modifier.toString(field.modifiers)} ,
Value=${field.get(derivedContainer)}")

3

"1” &gl gslg
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debs a5 s e oy Sl o303 oyir—e FleldA & ol @il wdl d oyl 830, 2l gidaz
09 31l carall 4o JLAlg "Some  Value" 5 ag | o¥l o all o Jodl gz sl oysS—g
."Something else"
o o 505 iigme dpols ol 2 gifs Jin I Joooll geasss y5Sams i) L 3gadl plasiadl
€Il oS o ar ywSha Ba NI Wiy oW o plasewl o yi o3
oSy 018 Ll o pasciag 2alisdl o8 13] dall 130 ¢ Lilg (Liskov substitution principle)

zabydl dagbsy le 451l oo Brie o go Lwlwdl dazall lia )] 5yladl Jlageal

855l Bluo¥l .5
ally (abstract) siss &l Lle o cdiall dysi alol abstract i bl das)l gog aie
caiall 38533 il aaladls Ol il e &yladl carall 389 of Gano 32 B30 o sa 33l
2 03mg Loyl 33 o g (Fraall) Oylodl carall A5 oSy o 5385 o Lo ol 13445 &gysall 33all

(o398 B s3nall carall cayyel dayylo

abstract class A {
abstract fun doSomething()

S e 13y (13a5) ws L) 4397 @ 13] &Il Jl abstract dus el dalS)l 28Ls] elde on
ol lgll
Lgs yea5 guloddl cyo Baslg dcgama 1805 g Chall 1in y9ud 3ime o o dswd elad] elSay ¥
Lol gyotal Laglle ia (ysSsms INpUtStrean cauall so i o Jlis s aio &ylgll BloYl gean
iNpUt) J5s gymn Jda5 ol Bleodl giand el ol §o s3oall aiall lian JDK § 365 Jodish
8¢5 InputStream ;4o U_cp Gio Gyl J gl Lr‘Jl Olagdadl e cond . Ololdl e (Stream

1L Oliandl Jany soviwd Java. 10 dajsdl Ll &3 1]y «cdlsaall o Il el aayd Lails g
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Ll el elSasg Lay.ig FileInputStream g ByteArrayInputStream g AudioInputStream
PREREE
aL18) Lgayyes Baley clUig open dsliball dalSl yue dolin g I yeal D1y po A arall &lyg cliSay
ol 8 abstract i laall dalS)l yoe 8335 Lglasg (Lauyd cyw LeS [overridable] Jlaccws
oo il 5855 J| wia Sy o gl glinguss d33ae Briall ol oy ol dipkll 0 Sass - Frall
A Grall b Bisall daudl ] Jsooll e Sazy
open class AParent protected constructor() {

open fun someMethod(): Int = Random().nextInt()

}
abstract class DDerived : AParent() {

abstract override fun someMethod(): Int

3
class AlwaysOne : DDerived() {

override fun someMethod(): Int {

return 1

}
Oy Blode Boowo 3ae sy Ul someMethod gLl B3y J..oi o Lgals Gl xoly Sl &
U5 & lagg (Jo¥l carall 8 ¢518 5L eleanal Lide Gy ol 1a>3) carall lia 40 Dderived wacall
T dogll Lags aymy 13,83 - Dderived weall o &y g3l - AlwaysOne cawall 15 @ (yog d33n0 ol

RAEIEIRY
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M (oo ¢ 5l g A G gl) A 50 Bzl B canall ) Joall cLlsaly oSy @ ol 13 Dlgalg Bacg
L sy wils 13y .Can-Do @vle giai Gilgalgld diro Janzal by Al ol 8 dgaly paseeus
Jlaall Lo o8 digaly 3uand aasciald daliswe SUSIS ¢lgil Lo gudazl) ds Can-Do asvsll
oliudl ye ols) ByteOutputpuStrean o FileOutputStream ye VS of Joii ol oSay
&l gy JLdlg Java.io.OutputStream g ls-a & 8de ol Laj (4> luall dglall
209 .Sl LB gy Jial u‘JI LS eand @il Jdad 389y 33a o 9o OutputStream
«close glill eleazwl sie 55 o (Say 3390y clual B Jiay o3l Autocloseable s wells
Agarly s oS ol il o il Can-do dadsg y8

Lo s wie Llyg el o il Lo 38195 bl o aSTio Ul damnydl 8300l alasinl Balel jujes o
degana 898 Lol caiall (Sagd dd5nall lodl grand 3uass 5895 lged clle pamny dgaly oo
0 dsgana 3 b ol Gayyel Bale] L] Gr sl carall (Say Il Sy dall @Usgll g0 854S
s 483040l gyl gl

oo dzaall Bl gax sla] liSad e 1300 1580 casls dgals ge Jasi wuS 13 plaol o
Lol Byaall AT yzs bl i) agas a8 BBLo| gyb e damaydl @xi 1l
2l BLo] LSy 3 wimmall hiall Lo audi o call gubain dg a0 ledasad Bale] (anig
pasctually Lol dma sl 8yaeadl Gyyad ale] Jl zlind Yo cdia Bslazadly suas

alsadl sasil .7

Aoyl &4l 83,81 L@l e (polymorphism) &S adl dgsasdl | 3 B Slygllg b sl asy
&l dpaandl lgoads A Llall o Baslgg g odl gotua le «lSy e dlilon Lodi g8 gl 4251
o 58 elanalyy s i 16 w3 e Bodleg gied St Eyaaall Olaell 0l (a0
Bagan Olies d8lol ciyi of Jzo MY w3

Jodl szl i gl &8l e («dlSall dysasdly lalies) polymorphism duusyl dalsll Lol L,)b

) «zigain sy (HOPER) morphé Ll yhadly (Much si many) « sl ey (TOAUG) polys
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sle b Ladll lia 8 Sasciw oS &Sl Lsandl o bagse gloil ax g3 .(shape) « s of (form
] «Jea il w89 byl of [dynamic binding] «gg )l gyl of date- binding) «ysLuall by
([runtime binding

Sazg ol o DL dloles e e S Jaled laase Jeadl w8y dlSall dysandl 858 ¢y
oliall e degama i yodl @len laase of (Method parameter) gldl Jalsal lia &usy o
gl o Balaie HISU @ zyoall g ol (y5S o) il 90 Lia csill o allg (ddsian ol degarma b 4S sl
plaseral M5 o lia 1S Oy oS o iS5 130 gy 3 (83aadl i 23T 8 Lbaall eBg laall
(virtual method) dzoly63l glgdl

daz aall BliioM Sagg laiaty drolydl gulgi cayyes (base classes) julwdl BleoM Say
il il eleniul wie lisa Sy o lalisu glegh B ya diyall 0dg ey o5 3.as 184 Wl
Jedadl e8g &5t g5 e JVM duol8dl Bl &1 o welanaliny S elsT Lo1528] @) e losie
Jeadny 3o31 in da8lal d>Luall sy Jodll 13a p0 353 cBg jaasiw oflesal oo gl of Blusy
i 84S Jo> gss

oS oy Bk le Jasll Ji53 dlall Ol g 19331 (e degane go Jasll &bS dzol 8l gyl a5 o
ol 30T 2yl e coed daladl Lle JISia¥l o 8508 dcgama (rendering) soas meas of e
Wleols yod daladl Lo Lgadoo yrdl 145510 2o Jelinyg pasiuall lguines Al JSadl g go
s oo Bysi o oLiSon ¥ ooyl 830l ayai sicg (&l 4alsdl gl of @l ol sgasdl o))
Bas e asly IS 2o Jolodl g @ plall 3 by e y3g dgac s I JISadl ¢l gl

Busb e (JSS Ao gusy)l ] BIS dndlns x5 il Ll sda Jas 8 &Sl Eysaedll ducluta
2890 LS 131 Jasll I damaydl cliaei zlisciug (€CANVAS) auyl gl Lle ansciuall 836 8500l Jelas
U elenialg JISia¥l s Jo> olyoall 90 aund clle o lag dogusyall JISadl asl sgas 115 35l
Jsall checkIsHit g 8y5ladl Js_ad isWithinCircle eleauwl 3Ll dag s Sus oo Gasl) Wit

B3 plag oyzmall
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o 130 5550 ol oy Shape warall 391 it . ol 2 plascialy <l dua luSey &S 31 5

U 1 gyl § ISl 1 5m 33ond o Lo bl e (Sl sy oSy S oS i @ elizs] Say ¥g 13 y2na
Al oyl Byaadl e Byl

abstract class Shape protected constructor() {
var XLocation: Int
get() = this.XLocation
set(value: Int) {
this.XLocation = value

var YLocation: Int
get() = this.XLocation
set(value: Int) {
this.XLocation = value
}
var Width: Double
get() = this.Width
set(value: Double) {
this.Width = value
3
var Height: Double
get() = this.Height
set(value: Double) {
this.Height = value
3
abstract fun isHit(x: Int, y: Int): Boolean
3

JSCag (ELLipsis caall) goiy JSii 1 JISa¥l oo oo o 13,855 B3k byac il 0ia gag oYl

iS5 Lies g Jia 3 356 Spdse IS clas] Jsasall o o tel) Jlsws (Rectangle wuall) Jdazue
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class Ellipsis : Shape() {
override fun isHit(x: Int, y: Int): Boolean {
val xRadius = Width.toDouble / 2
val yRadius = Height.toDouble / 2

val centerX = XLocation + xRadius

val centerY = YLocation + yRadius
if (xRadius == 0.0 || yRadius == 0.0)
return false

val normalizedX = centerX - XLocation

val normalizedY = centerY - YLocation

return (normalizedX * normalizedX) / (xRadius * xRadius) +
(normalizedY * normalizedY) / (yRadius * yRadius) <= 1.0

3

3
class Rectangle : Shape() {

override fun isHit(x: Int, y: Int): Boolean {

return x >= XLocation && x <= (XLocation + Width) && y >= YLocation
&& y <= (YLocation + Height)

b
b

i JI yadle «(0,0) olslasdl Ols dyyaall daddl o ewyll dg) (o gl dglall dygl3ll u‘ isj
6luwum;wgblLmQJAJA}J&LJM@@gW&M'OAQu)M@»ng
:J\S‘h‘ﬂo.&m&a
fun main(args: Array<String>) {
val el = Ellipsis()

el.Height = 10
el.Width = 12
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val e2 = Ellipsis()
e2.XLocation = 100
e2.YLocation = 96
el.Height = 21
el.Width = 19

val r1 = Rectangle()
r1.XLocation = 49
r1.YLocation = 45
r1.Width = 10
r1.Height = 10

val shapes = listOf<Shape>(el, e2, r1)

val selected:Shape? = shapes.firstOrNull {shape -> shape.isHit(50,
52)}
if(selected == null){

println("There is no shape at point(50,52)")
3

else{

println("A shape of type ${selected.javaClass.simpleName} has been
selected. ")

b

Baowall a5 dzbylall e Jdazuall (S o e dgamasdl 8ybaall 3a5 b
dgline gapias 2l Byaadl oLlS hyyod e il 35Sy Byae e Javap plasal 5y @i

() gatine S 35) oyl ey slad)

169: invokevirtual #69 // Method
com/programming/kotlin/chapter@3/Shape.isHit: (II)Z

o C,_q‘ui deolysl s cleaswl ava B g invokevirtual aaw! &)L) Dl ool SSLuma u‘L“
Ol easwl ‘di Sloacatuy tag b S Byey S S ELLLpsis ol Rectangle 8ya, i elesial

sShape wall
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x4l sausy 189 ([Virtual table] Lolydl Joa éi) vtable &l s ool 48y g9 2l el
et iball 3gaedl oS )Lz LagS) JVM i e laall

Slaill @l (heap) wiogSly Leas ke (8 53511 o 23 &) jadasd (55 dsed of elias] wae
9 Boygall BLoYl Joi> peax o3 3 lay dadsall Joisl ¢ sama o Vb 58T 83 g2all 5131 0
8ySIadl alss el 428Lb| d>luwo Lle (runtime footprint) Lescdl wdg edgi Jaswg ANY duall
095w (@ 83ef o Uy .(type descriptor information) ¢ gdl casly Slagles J| g say Blazs
L&5ls g8sall sald Jodl U504l diogy (eNtry) Js ol lia ca ol . Lé sl 8 jamms LS Ul
d830all myladl dadl8 Lle g odl caoly garmy . Jubidl w8 wlun Jl da bl cdad gy JUbg Llasg
Slaall g ol JI oy gl Jualudl 8 Ledl ol p dailill odn Ta s gy dalnzall Ologlaall ya layet 2o
) o3l Joaadl iy pnly 1ia B30l il e 35T Jlio 509 sasa oy b 4] gl oz I
Byapadl 3as | (dae sl 3yLadl) Led soue S sad dgamn o yST Lud sag (Vtable structure
cBy S Biaall) JIT-er B3 ol osSew bzl Jeaas eLils gl slyall dglomall a2l dzna sl
Al sy J| ldias goe Al sl 8yam Jagd e Jgduall ([just-in time compiler] .4l
Joaadl J5as yedipen (0lyddl gLl Jlasz ol §2 siall i all 13813] . (ass@Mbly) geans 854, 2 of
st Sl 3 ano 35T 0389y c3l gy duy agandl igadl J| (vtable entry) olysdl

<3 aey guad ANY danall oo L &y canall 1ia fleldA Jasdl B3ei A ao Lyl fj Jases Les

FieldB pul apandl B carall L3Lo] Ji> paiy carall lia

Any A B
+fielda: String +ieldB: Int

+equals()
+hashCode() +executa() rexecute()
HOSINgQ) . === +toString()
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B guall carall dagay oWy execute gl B35 A carall 4 giludl Ll aul oo o35 o lisay
Jlia lie 3l a2y Any carall 3 34l toString gl B aiall Jucun wlls Gila g 03uas 3800
o0 @5 elas] aie ByS1UN 4 o] o . Sl e8g 83 gamall 8311 dle gapi &S sis Sl g
1l babasall B izl
Object B Type B meladata Ohbject B vtahle

Type metadata ____,rf"/' i equals

fieldA viable P hashCode

fieldB tosiring

xectutle

) Slaslaall ¢.o5 53 (heap) dagSl ddba 5 8)SI11 L5 aLS )] Loz ¥l Lud B ¢ o3l o 2 yz820

) 851301 lge yee dad ] e yo o (Ela LB LaS) dLS)l 1y 3 39290 (type information

33 ol oSags ([pointer dereferencing] 5,813l lgse yoc dad I 2250 32150 ol dndirection

metadata g gl vtable &Mz as ] basd Sl eyl yiing ey g Aoy Jubadl w89 LgaBga

ANY 5 Lol éti g o 832s ol Jol tigdudl 3oy gl carall e e 2l giladl ol cdlls b gl
B Gusall arall 8 laniuhss go 8300 lagd cpusiisall (53l Ll

Lo A ciall g ye Euyb e execute gl sleawl s dasldl 5ol 8yaum L] &yl 13]

Jo sl gdar gy ddygall od_grg.invokevirtual i _obJld_>lbal & _alSllsg 5o

lia IS Lawg adly lgload oy u.,.ll damaydl B0l BlassSY @ oIl Besa Bysall el ¥l ias qi')ll
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Jéaall Jle w33 invokevirtual I zleaial 4 caaesi of LuSay (31 oladli Lo Lle 13bel
degann dylay | Satyo Vtable sisyw dla gag Yol metadata gos Lle Joandl ale cony 3] (I
¥ 3] gslall invokestatic maliyl (28l liag auestuin M gld) grandl 8ya0i J2a3 Al Olagledl]
51 (indirection) 5,813l olgc yec dagdll galyo oo crgis Lle yosall pladl lia 2o das ajly
(21l yie U el azadby 3gSulll a0 ols zaliy o0 Invokestatic

o hral gilsdl oia Lo gl clesral sieg dzlymdl plel Lo dgalsll gy Al glodl gax
A alea) oSl I Bya, a0 gor e Lle ol 3l el Jlgd i ols i lales Ll | s
invokevirtual ;oS5 o oSay ¥ 13lal Lo ddiy dudi 7y day g3l Jlsudl . this:invokeinterface
2l eleaial o Ao dlac £ L1 o ooy 88, Laall oo aiall ] eleas ol e z Lo Lws Sila
oSay ¥ dnvokevirtual guse Jleg douwy (JLS) Lo ya invokeinterface Jdzua S dej. o158l
Jolse &5 gl gpeilsya M5 o invokevirtual Ll eleasl jlodl oSay lagg .vtable gge oyl
Yol dgnloll goruwn Lle eleaiwl zlisug @bl Ly (indirection) s,S131 ;lgie e dagdll galye oo
gl carall L8 alodl oim go g0 wliS ya¥l S 13] s dgaloll bz ol arall oS 13] lo Bl ]
Lexloll olidy paalise uiral viable 8 aulsdl (oiys plasd) dagwy diipb s g5 ¥ Ly 134455 y30
2> 9o Al daildll yolie IS e yosall guandl 8100 zaliyy (e v (Jedacdl 89 (8 iy lguds
] dgalgl pules Jous) Ttable couws dgalsll Lle yozoll simasg (dagl e el 8344l Slgalsl]
o IS 8l Lguds L @idlsal & o585 Al piledl e 403 s gillg (([interface method table
Ao oyl s Ll Lle gl eleazul U8 jazag of (runtime) 31 Jo sall (Saso dgaloll 34
oSay A o)l o 3rall B aiallg X dgalgll (341) go Sy o3I A chrall ellad i o Say ilig) dizrg cosus
galgll goume e 8830all @lodl o axly Jusiun o B cazall

IVM ol yddl Lol T Lo Sligaunll (ya sse cllling (dalSa o103l gyl Oleleatl (g5 oS

Lilg s oS 13] dasg congd clesl LS §lai 7yl Jeolasdl oda oS eleazuwdl 890 yondd ol I
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go hial s aye Judud 2Ly (dad o dpaludl Bacldl Sloglaall a3 dyma ) 7l ¥ ells gag

Bl L8 LS eloealiyg ;Lsi.g)..’ag Qi ol oo s 3 Bagae Slgtua

Jlowiwdl aclgd .8
ddasll 03 awsd (Sl BLoYl o anly oo Friall ol clais 6 gl cayyes sl o] ©538 3]
368 &1 ancia Bloy Wilu oy 13] . @3l Lol B Jeally axeascial adlg (overriding) «Jlaczadly
o Sl B2 o Y Say Uilg dzslyadl (virtual) Lol oa gl JS Blx a8 (ST douslg )
A5l Blioll 8 lgayyes salely mawd Jlavzadl) dolis e AW Gayyes cond (lisS 3 el eigye0 gl
arall 8 gl cayyes bale] sieg il anyes &lay B 0pen & Liaall dalS)l BLo| wlile oy ells Jodl

i dac JI 5yl W e ssoverride & luaall & Al Jlasx sl Je cou iylg I

syl Bole]

abstract class SingleEngineAirplane protected constructor() {
abstract fun fly()

class CesnaAirplane : SingleEngineAirplane() {
override fun fly() {
println("Flying a cesna")
}
3

st final de luadl dals)l Blo| duyb e DAl Jlacwl &)l Bluol 48 Zlawdl pae a3l clSay
Fly gl Cayyed agey o Cesna Olasg o 28wy ¥ Eoludl Sl alaseialyg dgayyes
class CesnaAirplane : SingleEngineAirplane() {

final override fun fly() {
println("Flying a cesna")
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Lle Oleoll aios oLiSad CH# o Ololsl poghn st o5eS ) lagd dazd Jloull e youss ¥

J(virtual) dzolys! (@i

open class Base {
open val propertyl: String
get() = "Base::value"

b

class Derivedl : Base() {
override val propertyl: String

get() = "Derived::value"

}
class Derived2(override val propertyl: String) : Base() {}

Sl o8 Say ¥ oS0 el dammadl clisieds Bhae cdlazy oIS 3] var go val dzols gzl clSay

open class BaseB(open val propertyFoo: String) {

3

class DerivedB : BaseB("") {
private var _propFoo: String = ""

override var propertyFoo: String

get() = _propFoo

set(value) {

_propFoo = value

fun main(args: Array<String>) {
val baseB = BaseB("BaseB:value")
val derivedB= DerivedB()

derivedB.propertyFoo = "on the spot value"
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println("BaseB: ${baseB.propertyFoo}")

println("DerivedB: ${derivedB.propertyFoo}")
3

2l gliang o832y LadSy J8YI e Baxlg dgalog bio oo dlygll I zlisd o Olagysliaw cllla
olasl 1508 gLl Jlagrwl Shell aclgd clile oy Ll ola Jao (8 lgud SMlaloally duds @il
S3call Lo o el gls Byilall Boygall Bl i dyriall gLl copeszaly IS Bagan Esus
ool sl 0385y gl aedl plasoral oLiSay Sl 38930 (b gadll Al| L zliis Uiy S03ds
o e gi a iy ool o alise o Jolesl) drall oy Judud e il L35 LaadlS o oy 950
S gl save bl b yyei g o U5 dza gl OMLalucd] US (LS By td gy ls dgad oy Jlus

{1 RVER

open class Image {

open fun save(output: OutputStream) {

println("Some logic to save an image")

b

interface VendorImage {
fun save(output: OutputStream) {

println("Vendor saving an image")

3
class PNGImage : Image(), VendorImage {

override fun save(output: OutputStream) {
super<VendorImage>.save(output)

super<Image>.save(output)

fun main(args: Array<String>) {
val pngImage = PNGImage()
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val os = ByteArrayOutputStream()
pngImage.save(os)

3

Sayb e Jo¥l ias Jsylayl asig daudl VendorImage dgalgll 3855 @ 13] ozl (p3a5 9

Sl igazdl 8 edasy LS super<PARENT>

cresl pilae dilygll .9

pyady o eLas] s3oad tihaaall Byagall pluscl Bale] o ax gl 4515 dalll Olige o Bal
plasciadl) 830l 48,050/8 50, opo ALS Jiad ol on
3 o LS pog Lol clisay (S0 cain @5 L] Lo Baso B3ab hro (yo B3laiedl) dinyb bl o
Agolball @lbsgll elsd agandl Gaiall 8 OIS glil o sue ol pds (Say anan y3T o I3 asall
lia JI Lags [(association) «blsydly sg>gs y50 plaseral Gayb e suas o clid] pggas Lauy
L5 Loy8 ayal Gx3gai Ggwls Jiag) Desktop ey o clyd i Jisd .(has-a) «cagal» &8sy xllaaall

LByl dumenyy dlzal 3 aggaall 1ie Losseial adlg ¢l ol d>glg

Desktop HardDisk
+hardDisks: List<HardDisk>

(composition) ;gSdl (e Jodl ¢ odlld ( Jmadl lia e ol Salall Bg (pulSag bl L.;L,
Wl Bygs aud 5SS oSy S 48T ol SIS e @8Me J2ay 909 (@ggregation) «aasdh Lawg
oo eie o il OIS saony lad] oSay o wlal (Saug daSlal pggao Gk oSay ¥ cllilg o3l
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ool o L ol (93 Wssll Byl Sagd Desktop anall gilul Jluall 5 S Jazus Sy &Ml
Jasll (8 satusay 33T Gguls 8 ansgs wlall ol iy Ggwladl e el (Say oy wlall

Ul oia 08 tgandl o o5 £ o5 50 (COMPOSItION) «sSlly 5gd Lyl e Sl ¢ ol Lol

oo Vogams Lyglll oS s Sall Wl> a8 Loyl Blg ummall OSSN gites  goldl IS 34005 3 3nas

iy e3m ol €y ysSon Jze pllaciay oSyl LB 4 Sadll cliSayg (bl gumall SIS fad oLad)

Human

Leg Head

OLSEI S aadl il quaas s alall a8 oo Sll IS oy dgall (o 58 5y pratios
Jac By b o LS e I Jeosll o Kedly oSy o) Wo (private) asls clivo b blauall clacHl
sle Jsasll d sl 830l e 5Ll g0 dgdis of lendlol Busb e Lasedd 8 dyysll wlld elieal
13] el B g dalusn SLSoluw yub5d (runtime types) L acdl edg ¢l yo@i cliSayg . @MY
@le o o35 55y ol o Say dlall (ol B bl by i Jlall Jops Jlod oli) dxl> el 1S
(SSD) a5 Al> o3 2335 o8 tgandl ¢ o3l ya o
saadl zolydl g3gkae lagassitun g o gl 4218 ooyl 3 Bagaad! lgrwad Blygll Lle Balall 8 3533
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Mol 2 ol Jzsd &1y0ll ga (s oS Lage) bliydl bals s gy31 Olagy i Wlia @l

dgaloll ol &y giIBicycle ¢ 9l 3853 @i :yag Vehicle dgxlgll go lacs (LS sall Jiay aral ioya

3l By.0)l 5 xdse 90 oS Jezad Wheel carall LI ez y0 (0sSl Gasb e whpdrns

Vehicle

T‘

Bicycle Wheel

+frontWheel
+rearWheel |——>

Carall JAugds .10
azeasewl 1831 Lle of (delegation pattern) jassadl bai e J2ally coraw a8 Lay)
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P Ja 5898 LSoll baal md clliS uod 4] [(proxy pattern) LSgl biai J2e lia gag
Ul 32808 4] Jsogll 2T dalS)] 8ybagadl d¥zad Lol JISI ] Joo o)l 8 @Sniss welin) 39290
Biei 5Se IS8 UIELement ey s3ma cbio 4o C)i.\gg (UI framework) paSctus dglg slbl Cuss

.getWidth g getHeight . Ll

UlIElement

+ getHeight(): Int
+ getWidth(): Int

q\

Extends
Rectangle
Extends
‘ + x1:Int
+x2:Int
Panel +ylint
+y2:Int
+ getHeight(): Int ’
+ getWidth(): Int + getHeight():Int
+ getWidth():Int

bl go UTELement dgalgll Ldje aals (oS @) | &yludl UML bobasuall daz s Jawdl 5 gy

L@y (pilll Rectangle g Panel

interface UIElement {
fun getHeight(): Int
fun getWidth(): Int
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class Rectangle(val x1: Int, val x2: Int, val yl1: Int, val y2: Int) :
UIElement {interface UIElement {

override fun getHeight() = y2 - yi
override fun getWidth() = x2 - x1
3

class Panel(val rectangle: Rectangle) : UIElement by rectangle

val panel = Panel(Rectangle(10,100,30,100))
println("Panel height:"+panel.getHeight())
println("Panel witdh:" + panel.getWidth())

el Jasll 30y B3 aal) pals dbo Ly g8 Panel cauall cayyei 8 by o luaall dalSIl cdas layy
.saallRectangle S JIUIELement dglgll oo d8guSall gl oll Oilele szl dusgi Bale]

Ll oSl Jeids ol e Comyg oo Sl LS d51yall Jyas ol iSay o adl liia JM5 o0

dakisall Oldazall ) slizadly (o388l goge windg il

adlall Bluodl .11

Bleoll Gy e anpwgi (Say gilg wins o ga ligS 8 (Sealed classes) slasll cawall
sl 0 888 4uST Ll i Lo diiyylay .acuds §15401 anall (518 dlslaie Bluol gl L @830a)l dzeyall
oo el degama Lle 314l Garall deosgll Lol g wlasl) dles sy ylad ((enuMeration) slasdl
oo daall Bliol cllai ol Sasd Baslg dscwn Jhas jLs IS wlaesll BMs g U3 gog (dxSanll OlyLsdl
BSagae Fad Lle 3leall anall

owaead i Ul s (algebraic data type) ape OUls ¢lsl cayyesd dlie d8laall Bluoll
b o) @line Bt Jmbzud [binary tree structure) 4l sy o
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sealed class IntBinaryTree {
class EmptyNode : IntBinaryTree()

class IntBinaryTreeNode(val left: IntBinaryTree, val value: Int, val
right: IntBinaryTree) : IntBinaryTree()

b

val tree = IntBinaryTree.IntBinaryTreeNode(
IntBinaryTree.IntBinaryTreeNode(
IntBinaryTree.EmptyNode(),
1,
IntBinaryTree.EmptyNode()),
10,
IntBinaryTree.EmptyNode())

oS oo [3ae (oS Bya,adl 8 (container) dgldl dad cop s elisay ¥ dlall oWl 0
w2y (generics) daasall ¢lo5Y1 e 303 o Ll Lays g o5 ol Jod Sl oy Bale w3 o day Lglon]
3| .sealed 4> luall LalSll sg g o 48 Layy (Fyludl Jlzall 28 1Sl 58 doludl yoF Joloud
syadl el las i INBINAryTree wio 3 z)ls oo G o ayyei gl

zluzwl e 538 Bianlld when yusi 8 lgalasuwl aie anall &gl Ladl sia plasial 51316 U.ab
@oliag LBglle 1ia gaeus ASiu yotae | dally dmin §dsdl Oliasd dlasall SYll guan dzlasig
Jal o Uty (dail8 I Bymeadl yolic bas NEJOSE Ll Jas5 (pattern matching) daad!l daladl
AW B yaal) @lawe B cls

fun toCollection(tree: IntBinaryTree): Collection<Int> = when (tree) {

is IntBinaryTree.EmptyNode -> emptylList<Int>()

is IntBinaryTree.IntBinaryTreeNode -> toCollection(tree.left) +
tree.value + toCollection(tree.right)

3
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lisS b 4ol 2518 domaydl il ol

e el s e basciud when yusi zyls ddsall Bluodl asl Sy 13

Error:(12, 5) Kotlin: 'when' expression must be exhaustive, add
necessary 'is EmptyNode' branch or 'else' branch instead.

Jad)l dolls .12
sl osy diladl o laall Jadll e 3 garly adl olisS I JEsdl 8 iy g3l Bl yolae) deully
cLiSayg Slimmayd! puaad zgd dwludl gaolaall 3 Byoi wils o Al as gl 40505 @8l comays oS 13
el yll dlgs dabiia lglang BsS 8 d>liall Bagand] Sljsall plasialy dxodl 45515 dumayy Olyaess LS
ISy U3 3y o dgnlB dhog 4205 M B lyall e (oSl Jods dgnal e 33T (STl gazal 3
chrol) dpoym Ay ey sie qud el Job elile o el b Bl cliam 055 o g oo
C# 2lsi yo Oploasl 08 &lll 4 oS cyiang (oS 8 ol gadga 6 sl Lodll 3 Basiis
Bleol Jl saan Wilbg dlol ol mawd ol gl gl diols (C# extension methods) dasdall

Bag>gall
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2ol 423050 i) Emman Olihed LS LaSs plisS Slewlal Lo Ll Jsatll 8 Ld5e
lgacs3 Al Oligaall o Log izagbll daasdl L3 Jo¥I Olobsdl Lo bog Jloall e Jadll i 8 58 us
Jeal Jloall danyy Jond ligS

i gedloall Jadll 1ia 3 ai

(function literals) dzé =l of @ggmall Jloall 8 pausall delually Jloll o

(Extension functions) dsxgall Jlgadl ¢

zolyd¥] OMlaleallg Blawall OMalaall o

(Operator overloading) Jela)l Ja>issly o

.(gﬂﬂ';kdlwﬂnngﬂI .

Jlgdl Ciy e .1
&lo Bolas dadg &ylus| (parameters) Edlalea go fun ds Ll dalS)l slasczwly Jlgul B3sd
Al ity Al Il Jlaall Jaew Jlod «dloles &l Bisd @ o Lo (gslen] OMaleall 458 55> g
:..: P -\'5&,‘"9 C)W'&Q
fun hello() : String = "hello world"

Alils g yig Gz dluddus § 5 o cyalalne 3L A @i .name:  type JSa Lle sSy Jaloa IS
:Lé..,!i .-: .

fun hello(name: String, location: String): String =
"hello to you $name at $location"

Unit g W@ Lo et ime O3 dagd ol garyi @ 13]

plsS oS g Blag 6 vOLd godl UNTE 4 (lieS Olnluol (L Lodll 6 o LeS
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(voild Je jols go5 o 3uy) ¢ 1050 dcasall il o 1235 S o alusuiwly @laiia ligS 5 ¢ lg5¥l
ol Uit oyoSi a8 dagdll odng dagd ey ol wamny Ay IS8
o Jlae ellg eyl bas deleal Unit dagdll g 28 L4l Jloddl 8 g lasdl g 65 Bl y3baall Sy
RAIK)
/] lages 338 o azgy Yo Ll ollilaze oLl oI

fun printi(str: String): Unit {
println(str)

fun print2(str: String) {
println(str)

yusill 3ousg Jlgal .2
35 3 355 )l Jloal) elizzl el oSV aasss ol ULl £95 e Bale A1l 2305 o)

Single) sl 5a>g Jloudl of (0Nne line functions) aslgll shdl Jloa Ladl slad b Wleg wslg
{} doginall Lulg 83l Bl by ause delo plasawl Jlgall oig Sasg.(expression functions

a Ali” R ;i \ 3y tv';” u\ 49 = olgl ut\” 3 0y PI_).;’” u'g

creturn & ludall
fun square(k: Int) = k * k
ﬁgﬂlzuu#ﬂiﬁhggAL&Aint}Qélﬂme“t}ﬂlQca{}oﬂlvﬂabbdﬂaﬁﬂlékj<5&i>ﬂ
By 8sleall dadll zliwly Belydll dgu 35uadll gl ﬁ,i @ 83zall 0da clyg alazall oolell . B3mall
Byygﬂf5?;ﬁxﬁc@5|3!5JLmﬂ‘pgﬂlﬁsjl}czguaaﬂluﬁb\dﬁﬁg,éﬂ3899fﬂggb5)¢9234U5gﬂkxqﬂ9
mosl oS

fun square2(k: Int): Int = k * k

"‘;’ &gl gslg


https://itwadi.com/
https://wiki.hsoub.com/Kotlin/functions#.D8.A7.D9.84.D8.AF.D9.88.D8.A7.D9.84_.D9.88.D8.AD.D9.8A.D8.AF.D8.A9_.D8.A7.D9.84.D8.AA.D8.B9.D8.A8.D9.8A.D8.B1_.28Single-Expression_functions.29
https://wiki.hsoub.com/Kotlin/functions#.D8.A7.D9.84.D8.AF.D9.88.D8.A7.D9.84_.D9.88.D8.AD.D9.8A.D8.AF.D8.A9_.D8.A7.D9.84.D8.AA.D8.B9.D8.A8.D9.8A.D8.B1_.28Single-Expression_functions.29
https://wiki.hsoub.com/Kotlin/functions#.D8.A7.D9.84.D8.AF.D9.88.D8.A7.D9.84_.D9.88.D8.AD.D9.8A.D8.AF.D8.A9_.D8.A7.D9.84.D8.AA.D8.B9.D8.A8.D9.8A.D8.B1_.28Single-Expression_functions.29
https://wiki.hsoub.com/Kotlin/functions#.D8.A7.D9.84.D8.AF.D9.88.D8.A7.D9.84_.D9.88.D8.AD.D9.8A.D8.AF.D8.A9_.D8.A7.D9.84.D8.AA.D8.B9.D8.A8.D9.8A.D8.B1_.28Single-Expression_functions.29
https://wiki.hsoub.com/Kotlin/functions#.D8.A7.D9.84.D8.AF.D9.88.D8.A7.D9.84_.D9.88.D8.AD.D9.8A.D8.AF.D8.A9_.D8.A7.D9.84.D8.AA.D8.B9.D8.A8.D9.8A.D8.B1_.28Single-Expression_functions.29

olisS al oyl olisS 3 Jlsl iyl Ll

Sl WAl Sl Lcw o8 f&Lle badly il Buisg Jlgadl dulS ey 15] LAl eliSay
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fun concatl(a: String, b: String) =a + b

fun concat2(a: String, b: String): String {

return a + b

&Mml&§~A&>g§x@ﬁ¢p\5m)ﬁaﬂl&¥>9Zﬂﬂlaium93¢pﬁgé}adlubyq .
: - dhnilo
add Bsleall

Sluoil dsslil Jlgall .3

ol o Jsls Jloul sia B3sig (member functions) dsstdl Jlgal Jloal o Jo¥1 ¢ gl o
Ul @l Legeza dlai go golodl (LS of caall @l plaserwly DIl oia Leurudy dgaly ol LS
String g ol oo &5eud go take lgawl dls cleaswl Syl ol (Jlaall Lorw o8 ¢opngd oo OMalzallg
Il ISl ele szl o dtloo oliSagd

val string = "hello"
val length = string.take(5)

A Oleleaal 31 I sge liag dseuwdl gl Sl ds bl oyga lgwasl ] dayldl Jloadl yead o (Seu
S 9ol e Ll yladg ddlodl @l Lo Jass
object Rectangle {
fun printArea(width: Int, height: Int): Unit {

val area = calculateArea(width, height)

println("The area is $area")

""’ &gl gslg
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fun calculateArea(width: Int, height: Int): Int {
return width * height

}
Judatwall d>La calculateArea i“ﬂ'§iAAQLx>!Hua>chﬂL)ibeﬁd[ByQﬁJ'd&xﬁnb@)gg
height g joyall Jiay gillwidth :las cyaleles printArea o (o3l @l asliy syl e andai
a5l @l ] 3Ladl o3 VNI sl Jlaszl B>d) caleulateArea I eanud @ Joall Jiay g3l
lpzeldog doLuall Dol (91l
Lalg g1 Jlgs 8 pisrudn Lgzad 3Y return pasuws calculateArea dlls o Lol oM

Unit Lo ssleall dagdll & Lle isjo cUilg lasssd dass dasd o ellai Vs printArea @l

&l=ll Jlgl .4

Balely zlally @ogan oy Sy 3ol eliad I eloaliyy et idlall dag g Jloatl 8,58
DRY) «eludi 355 ¥ tlasay Byed dlall ddatidl odag xSl Lo graliny 6 lgusds diaosll 159 lgalasiral
! Bya ! yudi Lgd eSS Al Olsall sae 20l LS ((Don't Repeat Yourself 5,lLsll jlozus]
s dewd Sl

Lo dage Lgza 8alg IS 5o 8380 Jlos Bac e ooy gealiyy elis] go lasall 1ig) abuiall jasdall
Baslg dadsg zaliyy IS 341 3] 8yl zeal sl (uSGos lasa) dts liag

S 2l o @l o Bl @8l 8 Bale Sad @llall J81s dammaydl Byacall Lo ddsi Taall Baag
(helper class) scluwe diro b o dwdi aiall B Lal 48308 dacls Jlgs Bac cleazul Busb oo el
Al led e g

Jloadl sia Lawdy (gt oo Sl @834l Jlgall aes JM5 0 d38Lo] Bolas 313l oligS L prad

0855 ol o Sagg dslaze of (nested functions) deaczall Jlgall of (local functions) dlsall Jlgall
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Obgtwa dae e dslaza Jlgall
1Sl nadly doluall delda) @sludl Jlaall LS Sy
fun printArea(width: Int, height: Int): Unit {
fun calculateArea(width: Int, height: Int): Int = width * height

val area = calculateArea(width, height)

println("The area is $area")

3
2l oo ledl Jsos)l (Sayd Jlg printArea Jsls ool calculateArea @iall 36, gy LS
LuSagg ST @l J51s Lo yal Lo piscrud ol Jlgadl clas] sy lanie lia Bagdyg dionaydl ghsi

(private) dols @il Ll doyli dls cayse wlin 350 Gaass

Cﬂkbimﬂb\DMALnd‘b;!Jg;oy‘agouﬂ“JbJJJLﬁ@gq&ﬂ?é);$iﬁﬂ}%AAaéhwﬂLJbJJldJQSJJB
lg8lai zyls dd3eall
fun printArea2(width: Int, height: Int): Unit {
fun calculateArea(): Int = width * height

val area = calculateArea()

println("The area is $area")

3
DI SMlaleo plasciul o3 Lgilsal xool ¥ calculateArea AWl o Sdloleall Ldis Ll asd
cayed 1y ST elie 899 dlslazall WAl 3elyB o lin Jaudg b siilo (gBla o 839>0all printArea2
Bagae Olales ellay 1 Jlgl go Lo sas Glal) s ol gag (idlaloall
il oo N lgaguds (Say dlW Lo L]
fun fizzbuzz(start: Int, end: Int): Unit {
for (k in start..end) {

if (k% 3 ==028& k %5 ==10)
println("Fizz Buzz")

"‘;’ &gl gslg
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else if (k % 3 == 0)
println("Fizz")
else if (k % 5 == 0)
println("Buzz")

else
println(k)

}
end dd | start dad ;e xeovall slacill delbs el wslhall 13343l Fizz Buzz dsin o ol
2k o 5 Olaclian (o oS 131 BUzZ dals)l gl of 3 Olacing pya sasll LS 13] Fizz dalS)l gda g
s eBgll 85 93 Llaclan o 5 13] s Fizz Buzz ¢ lualsll
Lo opiio dawdll 8Ly opo Bhod 3 ddzanaydl Olsapadl yosy 335 ais) elydll Jgug a8 Joll ol
Alped dtleall 8 s Dgas doys il dagay Jlaall lin 41 a9l o9 . Ao 3929 &0y o sl
IS malyl) dSiie o 55 e Jasy s
230 dovay gow Lide pamy ¥ i doudll Bl (o sl Lo Joud dalovs Als e ol LiSay
&Ll Lol oo LI slao il ] 13e Uagisg Baslg B3e dasbsll
fun fizzbuzz2(start: Int, end: Int): Unit {

fun isFizz(k: Int): Boolean = k % 3 == 0
fun isBuzz(k: Int): Boolean = k % 5 == 0

for (k in start..end) {
if (isFizz(k) && isBuzz(k))
println("Fizz Buzz")
else if (isFizz(k))
println("Fizz")
else if (isBuzz(k))
println("Buzz")

"‘;’ &gl gslg
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else
println(k)

owiiloeall 1SBUZZ g 1SFizZ ol F. . Lelse ¢48] Leazud L
gy LSy (e §lice camnd iyl cllia Jg8 S8 Lush & i 90 830 JS @Ial K 33303 ol oclls gag

) dgiyg while o For olal> 6 Loyl o) (531 Jlsall J51s cpo boid pucd dglnall Jlol

fun fizzbuzz3(start: Int, end: Int): Unit {
for (k in start..end) {

fun isFizz(): Boolean = k % 3

fun isBuzz(): Boolean = k % 5 == 0

if (isFizz() && isBuzz())
println("Fizz Buzz")

else if (isFizz())
println("Fizz")

else if (isBuzz())
println("Buzz")

else
println(k)

3
 Jsoslls Jalaall pile] Bis (31 > lsbazals For @l Jsls | cppdlall iy yes LlsS5 (330l 030

ony Bisd i S Slwlal (LAl Laall 8 lgie Lasd Ll when 8yle o Balazadl LiSay d3.510

Af..else olls
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fun fizzbuzz4(start: Int, end: Int): Unit {
for (k in start..end) {

fun isFizz(): Boolean = k % 3
fun isBuzz(): Boolean = k % 5
when {

isFizz() && isBuzz() -> println("Fizz Buzz")

1
1}
(S

isFizz() -> println("Fizz")
isBuzz() -> println("Buzz")
else -> println(k)

b

lebasiy lglog 8yaidl 82138 (1o Jgudy Euoeaydl Oladedl H1ST oy I Jledl Sl i Lidasy
LB

ool ggiwdl Jlgs .5
) g el 8 Jlgs e syl d51Se] = dgloeall Jloadlg dslal Jlgall ] d8LoYl - oS e
J31s By ala B3els dgaly ol (LS of o ol 215 Bagase Jloull oda oy sSig (top-level functions
) a5 ol Jsls dlsliie yee Jloadl 4 dids> oyo (top-level) «ggiwn Jleb gul lig dysmall 850,21

Jloally BluoM demygll dxdl el b 48 Uiy (structure

) &ess Jlos of (helper functions) saclus Jlgs i 8 gotus el 8 8s>gall Jloall aua

g gl goladl SIS iy 3 Losie 39580l et x5 Jlos go lgswand Luls (utility functions

sl s ¥lgs L &l Lle Jlon I oo gls NIERY o o5 | By b
Q3! Jlgs s e Jlao s 59 .(helper classes) sacludll Bl_oYl L5l (static function)
Azl @)l Bl 456 S collections

s Jloadloda Lle Jlta Jodly Lgyguod 5L clas] abauall yot cpag dzun Jlsall Jomy el gos
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s il e Boya o5 OMalel i o aSLll adsernd dllg dawldll lisS 405 e require dlull
DN yo Bulatwdl LiSagd La5ls 10 gy 5o ST Jaloall oSy ol o LS 131 Jlsall L o8 (lgllas
s JUl ISl require

fun foo(k: Int) {

require(k > 10, { "k should be greater than 10" })
3

Ay LS | sls.requireNotNull gerror g check L gilgsig & Jlall ol o g b Say
et oia Jzo 45 liSlagg dagd ol s capad ¥ oS (auds imally 53T aul ¢l of (aSol) Assertions

la ! 5155, 25Lea | ghy &l 39 o wo el 3

.assertions.kt e

8laul] cilolell .6

LT Il Odaloe o Jolos IS0l ellac] e 3)ke o (Named parameters) slawall &olalsall
b Losas Lol 5yl 8el38 Jugudiy anul 3o Jalna JS daidss zobg 0 83sall 0o 85169 ded] lasyai
Malnall o syssll ellas Ll Jlol

o dgeyd Al e go o oWl Aol eSS 13 Las §— sz (Il JL_zall b

ap ) Al

val string = "a kindness of ravens"
string.regionMatches(14, "Red Ravens", 4, 6, true)

oLl ga 33 5yo ool elenal ling dagill 18 Joloall pusl 2 laall Edlaloall alasiwsy

:8lawall

string.regionMatches(thisOffset = 14, other = "Red Ravens", otherOffset =
4, length = 6, ignoreCase = true)

'{‘i’ &gl gslg


https://itwadi.com/

olisS al oyl olisS 3 Jlsl iyl Ll

saall B0 0035 | oLiSayg by (31 OMalsall ool 3] (&8s 45STg Bels8 Jgul S Jlaall

o Gl elle o @Il 8 lacs Odaloall oS5 @) 3]g e 8ym 3l dl> dgaslous g0 gl 131 abaiall
23ab Jolan JS daulo 86 yaal lghyyel By o ol Wi oS

s LA 2 i g ol o O¥alne e e Ll Jloall 8 Blawall E¥laleall 335 31 5318

oSay Basnia &gk Odeloe Juiis ol AW T S gy paldl] Jlzall 08 @usdly dagl] gy e Ul

lgzsaus pac i (gMlolas Juas Uas

fun deleteFiles(filePattern: String, recursive: Boolean, ignoreCase:
Boolean, deleteDirectories: Boolean): Unit

Al oo eleazy ozmalisall zdigy bl o o3l

deleteFiles("*.jpg", true, true, false)

deleteFiles("*.jpg", recursive = true, ignoreCase = true,
deleteDirectories = false)

S dzead N zlesd ¥ dls eleaal sie §oy3 W clawl Lasgg JodI Joleall daui pue wdisd Jo
Lyl i Ll OMaleall paas diand con (Jolos diand aier 1w Bacldlld (Maleall
Sl L et Ll eleaswdl ol Loyl OMalsall Gy sedy Blacwall OdLoleall ell praws

I Yl B pitpliaze endSWith dsyldl @11 sleszal Lyl

val string = "a kindness of ravens"
string.endsWith(suffix = "ravens", ignoreCase = true)
string.endsWith(ignoreCase = true, suffix = "ravens")

L praaay Oodalmall iy 3 ypgind izl y233] Edkalaall 8 Il i)l 3 e i 13La) o> gias

Aozl G35 dzo05289 S¥lalaall o gl 5lezs
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oSl W gy yad sie Sololoall elowly (a5l Baaumad ¥ Bla 3a.a o cawny 1309 -

. E
dLol ol wilslell .7

dad ysai pae se lgalaserwd Lo Als 8 OMloleal) dzolyadl 03 1803 JadYl o LYl sy N
50 ol sas) dzolysyl dagdll oS3 ol (Saug (thread pool) bg.s pasw elad| ayy Ll Jodi Lies gl

STIS] S 5088 anseiuall (Sayg (CPU d33Syall dodleall 3asg dygif sac

oo Lghyyai slaa Olylaol @i e dzolusdl Oilaleall aeas ¥ ol Slalll b ells gdis dsyybog
Slgwas @1l

fun createThreadPool(): ExecutorService {
val threadCount = Runtime.getRuntime().availableProcessors()

return createThreadPool(threadCount)

fun createThreadPool (threadCount: Int): ExecutorService {
return Executors.newFixedThreadPool (threadCount)

}
Slylacs] Bac ellai L3 Bl Oololoall sae ey ell3 gog olas] ol eleazal jlast Lo pasciul) (Say
il deSall ey JLall S o8 dal> oy Byaadl 31T I 6950 lao dguds dIl po lganye slaa
s Baslg Al LI Olylasyl BigDecimal
public BigDecimal divide(BigDecimal divisor)

public BigDecimal divide(BigDecimal divisor, RoundingMode roundingMode)

public BigDecimal divide(BigDecimal divisor, int scale, RoundingMode
roundingMode)

Oboleall 339y ()51 e dauay JS Calinig (function signature) &1l Wlowsw Ol)lasdl 63 Leai 6
(Lol 9i) Lgegi of
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Al 420138l dagd o y3 Y sl J] el (2384, slao] IS8 (333 Olylaol o el cllliag
A pae i lgalaseial (Say llg 3T ol Baslg @l OMlalsal d2bly8l 08 suasd (Sas lisS 3
8015 Badsie Ollas] | dalbodl qund s Badnie S¥lod Basly @ls cayyen 1o W zauns «¥lolsall
A
Elolsall pluscial yee sl ylio] 8 glhlaol geax ganis gy 530 divide i vlzo o

“dzolysyl

fun divide(divisor: BigDecimal, scale: Int = @, roundingMode:
RoundingMode = RoundingMode.UNNECESSARY): BigDecimal

Bi> cow (Joloe Bis 3oy Slg (Maleall gaan ol Lany Jolod LuSay lall 0do eleaiul wie

5okl gy Al oda sleazal liSay Jlzall Josws lnb g 2l E6lalnall giax

divide(BigDecimal(12.34))
divide(BigDecimal(12.34), 8)
divide(BigDecimal(12.34), 8, RoundingMode.HALF_DOWN)

S ISl e le sl LiSay ¥ Lus)
divide(BigDecimal(12.34), RoundingMode.HALF_DOWN)
420152831 Udlaleally Blacall OMaleall Jals LiSay (Al sda o) (el gag
divide(BigDecimal(12.34), roundingMode = RoundingMode.HALF_DOWN)
Rl JRdg s ba o i g0 dzol 58l Odlaleall oyl Blawall OMloleall plasciwl &l ple ISy

g sty ol das sl il sl ppaasiiual) (Sasg dasly Al 38 g5 W et 3]

Slas] puis le Blasdl lile Cony dzolyl SMlalas Ll gaumd dls Jlagzal sie
A (dacy)
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L3l Ll J dall cisd (constructors) Sl b dzol il Odleleal plaseiwl (Soy
Badeze Ol JU Jlall el b gsg Baknza
class Student(val name: String, val registered: Boolean, credits: 1Int) {

constructor(name: String) : this(name, false, 0)

constructor(name: String, registered: Boolean) : this(name,
registered, 0)

b

sl 1S Ol oia deleo Bale] o Say

class Student2(val name: String, val registered: Boolean = false,
credits: Int = 0)

B4
dedgll do=lll JlgoJI .8
oS Layyd az8Ls] dls o ale Byl cllai ¥ § o3 audiun o oSay Sl LYl e eS8 eldslas
Ul Tist godl ellay ¥ @ cluds 3 Joii oS Ly of reverse() Al String godl ellay of Els L
lgio yaie o Jol Bis e dalill e dsus U gy Al drop Jze
ygllaall Jloall capdy e38 ¢ o elis] ye g 1ol Jac pansd Janiud 155 aum ol SIS gd! (oS
abstract class DroppablelList<E> : ArrayList<E>() {

fun drop(k: Int): List<E> {

val resultSize = size - k

when {
resultSize <= @ -> return emptyList<E>()
else > {

val list = ArraylList<E>(resultSize)

for (index in k..size - 1) {
list.add(this[index])

3

return list
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3
oSas Y dayysi | (S5l ol euls) Final doliaall dalS)l cawsl il aialls (ails ESas ud 1ia oS
S92sall g ol (Ka epall ¢ il o cliSay 3 i) (s (gBlaninl aie dseudly @S>t ¥ 489 g
o Jlaall L e Lgidlolos oo d3cwddl yy3ad 18T Jodie bro 8 dls clid] ga >3gadl 1]
deall Lae Fad)l i g l@lasiwd 3aclun Jlgs oo JoSIL 305 Blool g, i ladl o L8>
aclud Baasis B g play ol dnldl Jloudl o Olyasll e coumy ¢ill java. util.Collections
{(collections) Olesacl o Jaledl 6
fun <E> drop(k: Int, list: List<E>): List<E> {
val resultSize = list.size - k
when {
resultSize <= @ -> return emptylList<E>()
else -> {
val newList = ArrayList<E>(resultSize)
for (index in k..list.size - 1) {

newList.add(list[index])
}

return newlList

3

seshadl g aydgs Al Byaead) LYl JlaSHl pluszal iSay ¥ gl tope s ) 638z Jodl 130 Ui
ety s Bie Lopa) oS 131 50 tpladl 3 DI sl iS5 1Y 1ig o Laall gl B y02) (IDE) dlolSzal

10d0 20 8elyill dmo damay Bydsda so¥l by giswd Eigw lenzal 8
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reverse(take(3, drop(2, list)))

cleszwdl 2a 5y ailia Lgns gulgdl cleszawd list a5 widl ] Joog)l o USai o JasYl o oSy ol
15l

list.drop(2).take(3).reverse()
ol oe3d g o elad] J| Al g s 3w (extension functions) ez gall gl W xaus
cazall Jo> Bladdl of Lo¥l g ol Jyass
ol oglaall & 9l ual Bl o S olumall 2o Lol gozuall 6 dls yyazy dndige Als e e
«Jaiwall gl d el g opisc g b i wadlgg 5 o ug @ I
lls dsgall W1l o piigh Jadzwdll ¢ ol of s [(receiver type)

randigs Als gl Lle g L Jglow oSy oy 830 drop dlul) sges

fun <E> List<E>.drop(k: Int): List<E> {
val resultSize = size - k
when {
resultSize <= @ -> return emptyList<E>()
else -> {
val list = ArraylList<E>(resultSize)
for (index in k..size - 1) {
list.add(this[index])
}

return list

}
Lsi (B wall dse ! J1 3 yLal P.’uu_ﬁu.; E] 1 RV WES ER R this doluaal dalsll plascial sy

(Al wall @3l ] LaSls this y,ud desgall dls 151y (oS lasieg tame Al caeatal il 58I
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Jealdl I gladl i zyls geadll 7l
il daidl Al il plascialy Lol gozuall (o @l ol o Jois oS losygras dndsgs @ls plaseiwd
g axlgs
import com.packt.chapter4.drop

val list = 1listOf(1,2,3)
val droppedList = list.drop2(2)

dndgll Al diglel 1.8.4 .

dacy go dniige Al dacy bl 13] dgalg of aro 8 883all Jloall Jlupual doiiss Jload Sy d
s sty 18 ((sl2all g 5llg Lgesiyio OMlaloall ¢ lssly @il 3 cylias) Lo dgals of o Jlos gl
SIS e SN - SYP 1| JV-PSPY | | S| KA CIRDPIOYY SRS & SR PU-§ WY\
Azglodl g

gos 3 3eall dsnyldl Jloull 3 ol compy s leszal Lle -cayyad] dddae 2Ll 3ol yisg losie
Yoy B3 gall syl AN e e 13]9 (lgalalls Llall Bluodl 8 Baall dayldl Jloal b @ dsuucd]
L cleandll ddace

5 28l5lly 882l pisgh slyrasl 8 Sam Loy isline Aol alls ff e B3 call s2my o s
Al Olagyedl samg oyadl Lgdlas

class Submarine {

fun fire(): Unit {

println("Firing torpedoes")

fun submerge(): Unit {
println("Submerging")

@ &gl gslg
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fun Submarine.fire(): Unit {
println("Fire on board!")

fun Submarine.submerge(depth: Int): Unit {
println("Submerging to a depth of $depth fathoms")
3

ode digh cpedls Lyl Lidse adlg submerge() o fire() et g8 Submarine ¢ g Jl Liay cllas
oda eleazawl Uiyl 131 &l &lagled] pasct i patpalwdl oLl el g3Uay awly Submarine

Jleall

val sub = Submarine()
sub.fire()
sub. submerge()

ANV eleaz il by B35 0all {i s 3] Submerging g FiringTorpedoes 2Ll oS
pas 130 e gall cpllidl gan eleazal Jlaall 1ia 3 (Say ¥ .submarine waall 8 d83sall fire()
wdrall doyldl Al o @Sa) dwg 3920
sae Lle slazedly Lghayy B3 nall Say i (dalusen daay Lg) submerge () &Il {Ls (S g ag
‘s a3ctuall SMaleall
val sub = Submarine()

sub. submerge()
sub. submerge(10)

(R Ol g3l

Submerging
Submerging to a depth of 10 fathoms.
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null ge dedgll Jlgal .o
dad Jl edlsdloda 8 this desyall 5yladl soead.null susll @b oo Jloudl gewgd (JigS @end
>da sbazal ooyt null dadl JI yean L._';;\Jl 22 3all ouL IE b,Al Any A1l 16 Uil null pusll

(null pointer exception) sasall
pad) o Lg) ol plaserwdl 5, 894 lgluall ppo gl Jlgo ayyei dule] 428 ia byl oda Viad
pasll
fun Any?.safeEquals(other: Any?): Boolean {
if (this == null && other == null) return true

if (this == null) return false

return this.equals(other)

dsylill desgll JlgoJ! 3.8.4 .

plasal (Says (Bluoll 15ls auled Leayyed LuSay oS (ledll gozwall b dadgall Jlgal e z3a)
g8l cyo asl Byl 13] dayylall od
class Mappings {
private val map = hashMapOf<Int, String>()

private fun String.stringAdd(): Unit {
map.put(hashCode(), this)

fun add(str: String): Unit = str.stringAdd()
}

U1 a1l eazws 31 hashnap L] dges dlwle @ ad daies Uls Lidse (JLaall lia
syl daagall D11 8 Ozl Jac 4248 ) hashnap d8ls| diyb y.ade b dadsall

cleazwl ase String g Mappings ol 8 Loyl 859550 09 Any b hashCode &Il B5<
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3 oM I e dlgalasiial 3L b o Lusly o Lilazos o Ldls 520y daiss @Jls 8 hashCode
String ds udl 3 45Ul DIl Laudy [(dispatch receiver) s égall Jidxuall Mappings dse
(extension receiver) g4l Jdzualy
SO 13 ol Ldvwall ol bl (S iy Janzug B3 aall (L8 (awdl LT o ¢ oill 1ia 3520 lasie
Lide oy cadgall Jetizall plasizadg STring & o pisuudus 4l hashCode by Byl lzall

S Jagall plascial

class Mappings {
private val map = hashMapOf<Int, String>()

private fun String.stringAdd(): Unit {
map.put(this@Mappings.hashCode(), this)

}
fun add(str: String): Unit = str.stringAdd()

.Mappings dswd 8 hashCode dls eaiwdn Sl Jldl 8

dndell dsulil Jlgal Jlowiwl 4.8.4 &
5 Wl Zlaadly cuty 13] daoall dnyldl Jloadl Gayyss ] Open i luall dalS)] 2L ;Say
cBg B (oS ol (Virtual) Gasg s dgall Lir wall g ol 05w Al a3 tizeall Loyl
Blecwl (extension receiver) gagall Jdxwall actwdw U5 209 ((runtime instance) (ol
Lags Bl
open class Element(val name: String) {

open fun Particle.react(name: String): Unit {

println("$name is reacting with a particle")

"Ei’ &gl gslg
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open fun Electron.react(name: String): Unit {
println("$name is reacting with an electron to make an isotope")

fun react(particle: Particle): Unit {

particle.react(name)

class NobleGas(name: String) : Element(name) {
override fun Particle.react(name: String): Unit {

println("$name is noble, it doesn't react with particles")

override fun Electron.react(name: String): Unit {

println("$name is noble, it doesn't react with electrons")

fun react(particle: Electron): Unit {

particle.react(name)

3

fun main(args: Array<String>) {
val selenium = Element("Selenium")
selenium.react(Particle())
selenium.react(Electron())
val neon = NobleGas("Neon")
neon.react(Particle())

neon.react(Electron())

o Gludl Jlall Ol y3ea
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Selenium is reacting with a particle
Selenium is reacting with a particle
Neon is noble, and it doesn't react with particles
Neon is noble, and it doesn't react with electrons

095 (B8leoYl (o ey Lidie  Aliciwall dodgall Jloadl pa Jditwall Jazy oS Ll lia 3*29%
Leesig Particle ya Sl zoill oSug Element gags )l NobleGas g Element ;o Jo3l zo)ll
.Electron%§Qﬂ|

.Electron b &sllg Particle 8 Jodl:ippuniiga oudls pzarall MS 8 Bjes

d830all react &Il L) oLyse Electron gi Particle yo g o of pge ¥ ol sl po 5 f Luslay
ez wall ¢ o3 aasd I U3 sgeyg Particle o d832all ddislall DIl eatuwcn 48 Element o
) bzl 8y ¢ o5 udg (cOmpile type) biaall g g ye siod il g ol ga liag Ll 13,003
by deases L,Jl ¢ ol oo lia 13 Particle godl Jgad) react dldl Jsas Bieig (runtime type
Ldssdall A1

Lyl 52 S Iy Lgas ] B3 ol bty (S el £ ol L5 &33Lo] s NobleGas 8 Lidie
Bl 3 (static methods) aslul glsdl (static dispatch) coldl slapdl e g ol 1ie azag

GO Gl gewngi .2

S pa el aey eazwdug (Extension functions) daslye oLl ] dedga Jlgs &ls] Say
brall gead o day @3lyall

s sl I (factory functions) dsus Jlss d8Ls] o 134ae 130 o5 ol oSay 20 Sle Jlae 3l

Boes JS wie daliss d3lgae dagd ¢ layY dowses slacl J dls Lol cys 18 Jliall Joeas lob

fun Int.Companion.random(): Int {
val random = Random()

@ &gl gslg
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return random.nextInt()

:companion dzluall dalS)l ] dabdl ¢y gs slinall 2o disdall D1l lezul LiSay @l

val int = Int.random()
Jla il gogg a1 elad] Wls LuSay €l con 1309 Aolall dasdall Jlgall 2o 13ide ud 130
¢m,£gLﬂ|JLLﬂlgéLASJ;Si&&Jp&‘Jt@aEAaﬂdkp)&é\¢iﬂ.é‘jg4L4L¥|ésLud'géa”Jntwlg
ol IntFactory Jo gl o B lgwas d1Al e Ju Int ¢ ol o random() A1l cleasw! dalsdl

.RandomInts

833218 oud glyl .2
oo Azl 030 po Jaledl LuSay puuseo sa9) ddludlg domgall danayidl yodondl Glus sy Wl o2l

fun positiveRoot(k: Int): Double {
require(k >= 0)
return Math.sqgrt(k.toDouble())

3

fun negativeRoot(k: Int): Double {
require(k >= 0)
return -Math.sqrt(k.toDouble())
3

Basly @y elesal gow ligle ey ¥ diy oy @800 ¢ lasy] Linl (Saso

fun roots(k: Int): Array<Double> {
require(k >= 0)
val root = Math.sqrt(k.toDouble())

return arrayOf(root, -root)

@ &gl gslg
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065s of dsdl oda 8 Jalis 0 gBgall (8 Wl al iz ga yisdl oIS 13] sleall ¢ ol ya Byei ¥ (ell3 gag
MgsadglJMﬁ-UAl}JaéiBﬁﬂgdlsm\}#“>3bzig‘a%;ﬁ)glB);yMI¢&ﬁ‘eUASC;Q‘dljb‘t;ﬁ>#aggﬁym
Baleall @ dll lales creols 2o aro
class Roots(pos: Double, neg: Double)
fun roots2(k: Int): Roots {
require(k >= 0)

val root = Math.sqrt(k.toDouble())

return Roots(root, -root)

3
el 131 Il y3iadl 9o Log cersall yiadl 9o Lo ST LuSay 1) blawa Jot> 3929 8340 1ig)
oSay 2 lg eagd Al g ol lim alyg dzalidll (s dSa o PALT £55 plasaul g aasall
(Sl ol el ye g ] Joo 5l
fun roots3(k: Int): Pair<Double, Double> {
require(k >= 0)

val root = Math.sqrt(k.toDouble())

return Pair(root, -root)

3
30y gyt Wls glas ¥ Jlaall s e tiagd S 3 Lo 0l oo (05 Loie AN 6 e pisad
5 3925 188 Gglons A1 2SLS 13] wel) e Bodler tlag 3088 Sy 3] ipanditia bio ) ilsas dlac
> 1S 1a5ls Sl 9o LaSg oyl a1l 25l5 Wiye 05 o ool B3 31T g0 jadisu o 2Lad]

lilzsn 185 g 500

Triple lgawl Ay Pair o @ &MY d5ud angi
413), agall gl
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e8gall Lle (destructuring declaration) cLsadl oy ol alaserwl 32 ST ells sy Lusay

val (pos, neg) = roots3(16)
il W )oYl daudll ki 3] Wal dolitall dalS)l acey B o (s gmgall ol sy
Al OligSe dgaly 341 SIS éi 20 lia Jamyg cdludl yisdl ] 4ol dad)l sactag o gall
P il oia Joo 38T e 516 dgalgll oia SULI Blusl g paaall Patr ¢ gdl 3a

ULl Bluol Jo> jadsall Ladll

Sl poaidl hai .2
Jolos o9 dlaszaly oSy 3 A1l cleazal &b oo (Infix functions) 101 cpgadl bl y285
sl to il g plieS 6 ells Lle Jlzag (arguments) kilugll of (operands) Jolgsll ey @ls of

Patlr yo 3w clasy pisuud

val pair = "London" to "UK"
lgelusersly lin Ly s daldl Jlgadl cayyes 8 InFix doolunall dalS)l plusoral oSay (plisS 6
OMalaall sae ayiy I cod dolan fa Lesd Jls 1l asacdl baas J88 dls poo) 1355 .t badll 3
Lgne DI Lesad o (oyuay Al dsdl oa JodI Joloall thad oyl cpalalos e Jloall el go dlasiuall
(W agadl 38 ezl Yl 3 A ) Eslyo y3ad ol By il Jolaall o U1 Joleallg
Ll 18 TnFixX dpoluaall LalS)l pascral (I3l ygadl 385 laglescal oSay @ls apyss oyl
sy Jolos e gl 8330801 doyyall EdMlaleall sae gl of w3 & B35 Fun deLiadll

infix fun concat(other:String): String {
return this + other

3

e anlgm ey B 1 oy Lo o a8 S ran wlued e clis] 4y a8 Jlall o lod
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Jasll Gl spoy 88L5] e Jass @l

class Account {
var balance = 0.0
fun add(amount: Double): Unit {
this.balance = balance + amount

olell daddl 4o plasculy DI elesiwl LiSay
val account = Account()
account.add(100.00)
infix &_*>tmd|&_4¢ﬂlaéLdbp.d_Jig,ust_Jl¢H9¢_ﬂlaLL%_zq\m§k¢;_dglL_usgggi
leayss I
class InfixAccount {
var balance = 0.0

infix fun add(amount: Double): Unit {
this.balance = balance + amount

Il 1Sl nsle szl LuSay elliyg

val account2 = InfixAccount()
account2 add 100.00

b_mu.l.c:_)_dl)n“uJ 2 yall o i Byaadl aly8 dogu e ol Y dradl MS  JLaall L&mu_é
s W gasdl daas Balaxadll (LYl aey (8 eliSay oS) ddulell dagdl

o8 8ag>gall to ANl Lo y3Site ISy dossctwallg pudl 3008 Jlgall 9o Al oda e Jlia 359

oo A3l elady ?Ms (Any 8 dd3es) i'yﬂ' 2eand disda dls o dldl odag (dzwldll (ligS deSa

owiagd) by Bias sa ¢Wlg Pair
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bl s ols omagdll L8 elo gl Jany 5yale ilas] ae Susd &1 Y] Patr ¢odl 5.0 a2y

5ely8 Jaul lagal el Aol 830y cpugylicaall

val pairl Pair("london", "paris")

val pair2 "london" to "paris"
o dayd by ase Al Bada @13 woe AWl 0dag Belyd Jawls dob yoBYl ga o STl Ll el
ol bl 8 elenzadl Ltaad ope 133000 oy3lg dbasys clady gys dags

val mapl = mapOf(Pair("London", "UK"), Pair("Bucharest", "Romania"))
mapOf ("London" to "UK", "Bucharest" to "Romania")

val map2
pud e glbl) Sladl e 81yl Olasll o IS0 aoad] bay Sleatawall Jloal) 55T Jlaag
) Jlonall dadisie Olaly dsuSall daasall cl32¥ly (sS Olewlol (Sl Ladll 8 dzwladl gl
(DSLs
gl KotlinTest sLasdl yUb| o sl pgadl e sudnnd ol Yol dadsie OLall g
S Slod dedall dalll Lgees ol ddpylally lyLasdll 3 (assertions) ol Sedl Ls) anaseiug
S Jlall e albolJall

myList should contain(x)
myString should startWith("foo")

eS8 slasdll e gslodl Ladll 8 DSL wlyluslg KotlinTest ladiw

wlslell .9

o2 35S 3 Lonanall OMalaall o aasally Lijey il pasrnd Jlgs o (Operators) cslolsdll
szigds Al oo dganall I Jgo o)l (Jlall Jas lob . Jlos Oleleial

val array = arrayOf(1, 2, 3)
val element = array[0]
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iall L,q ds3eall get(index:Int) Leud s cleaswl JI[0] dalasll caany 5, Szl lia _,q
Array
LLA3Jhu&~n‘L;!L@QSM‘)5ﬂ9‘6)$H'CD&MIFE&A(;ébS‘}BSSHé‘EeuAEéjﬂéﬁﬁﬁnbd‘OAJ%Aﬂ‘

SlacYl o Jagzwd Ll 4kl OMaleall degame 8 Bolla liag (infix style) Ls1all cygucdl

lgd3ad gl 31 (1ol dlales (2o dzuludl ¢ 1ol Lle Sllasll Laled o568 &1 ady
lol Lodl s Yol @y et gl 2ls¥l edny Cidmd dblin s oSily Olilae |

Jeaally L8 glle Oodlolall e5lS 13] dggdindl glawl o Ty dlaloall Jlaszsl (Lol o 5455 8 Lo
w130 058 g Odlolaall aluseiul laged gt wliiall of Slasliyll Yoo Mao 351 ppansiiuall I
By omall plascral ] dlas Glga aall Jlons a8 daeydl Ol 8 doilall SMlaloall el plascialy lyazsdl
Bis e Lgielyd Loyl Jadl g plus of add el d1s alaseiwl oo &all 58T gy Ol samall gasd +
sl g8yl

val ml: Matrix =
val m2: Matrix

val m3 = ml + m2

oilaleall W11 Juasill i

operator) «Malsall & S5 | ascdlyy OMal 2all pascewd Jlos b yyei le 5yadll b3 o
+ 30yl Luo g 48 oaasss cli 3ay) Jalos Jeaxi o oMlaloall SI3I Juascdlly iy (overloading
ksl OULl ¢lgil Ll 32 Ollasll o Brue 38500 degoamay (* 3ayllg

Zlaadl garg OMaloall I Jrasdly Zlocudl pae (o (ulidio (8 donayddl OLA) (oS ple JSiay
(operator functions) Jleadl &dleleall e hasdl o G0l giad Bl 88 (i a5 B yomo éi plascialy
w331 4ol pag . puliall 130 o sl CSladl a8l 6 Bl gl LA dgale BLoYT o solaall Sany g

oo 333 Caladl e a8 il Loy 4085 ol e Joamlly ol pausy ST doveluin YIS 43) )16

<‘=> &gl gslg
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Jeaonilly ladl paed A3k dgarg Lle 13 sasny 31 0331 Sle pulidiall Sy aol dladly Joall oSay
o031 ila g ¢ les elal Loy Edlalaall Jlanzal Selu] yo goyshaall (Saz o &l ey Eodlaleall 5151
(Domain-Specific Language s,Lall I3Lazsl DSL) Jloall danse Ol clad] ey 1ig) zlawd! 18
Badons JSlie alled &igd

4aild cUling (Blyag dnyli &gyl Odlaleall wl31 Jasedl zlacdly cllig Uaug M lisS ganaa slisl
dgloe gyl Odlalan ol plascral s basg oSo o Jlos Lail e lgoluserl (Say Sl odlolsall o 45
Bl Yl el yel cong Leld operator doliaall dals)l gog o dllall oda J2a clasdg
Loyl Laleall

semsg (Jalaall I asdl dlac B pusirad e 333 B80S0 Lagiad il Odloloall goan wlla

Al Oleleazwd Joloall plasciwl 418 B3oall

) dsags Jlos o (Member functions) syl Jlgs @i Lle Sdloleall cayyei oSay
.(extension functions

ISl Maloall sSI31 Jaasedl cpo Balaz et elU3g (6 g aall gasd Gladl JLaall plaseial (ni
Sl

class Matrix(val a: Int, val b: Int, val c: Int, val d: Int) {
operator fun plus(matrix: Matrix): Matrix {

return Matrix(a + matrix.a, b + matrix.b, ¢ + matrix.c, d +
matrix.d)

3

ndd b gbony rawd Ay dl> 0i0

operator & ludall dals)l plascinl 11 B3ze @S o (b gbmn (o pand PLUS @wl dls Ld3e
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J5bs lgalascrad val plasciuly bilagll jaad con (@ludl Ladll 8 U3S3 WSy «fun & luaall dals)l L8
sl Jlgall
A ddy all aall 13 B ya i 3uass LuSay
val ml = Matrix(1, 2, 4)

val m2 = Matrix(5, 6, 7, 8)
val m3 = ml + m2

w

g dblsall &L Bya el ] 8yaadl oda Biuad

val ml = Matrix(1, 2, 4)
val m2 = Matrix(5, 6, 7, 8)
val m3 = ml.plus(m2)

w

laleall e S Jeasedl alaseial @ggu gan b oy ol Y] daun Jlaall 1ia 4 @2y

Il @l JUs o e paser s 3] gadl a3 13] golall dlaid] daai plasizasly Lol A1) eleazal Say
Saelug ol cUlia 311 Jlaall 13a 3 S35 5.0 ol el ¥ 13a 4 @ty . Joloall 3oy o Ty sl
daghe BB o e 503l lin g

Mo ol 5ol aia b & 83eall awdi i all g3 Lo Jasll e Jlgadl oMol sall y i ¥

- Jolaall alasiisl g yolie Bisg + Jolaall plasiwly dailal ol d8los List carall cayyes

dialwl wlalell .o
by Lol 403 Bais g OMaleall w131 Juasdll ¢ 990 8 Uaug Mo iasal lisS of e 5,83

1) ALlEall lgu)l elawlg 030 dzuluwdl OMaloall dadls Llg J3515 Yeand i Ll Sdloloall elly

&H;Hfuul EH P
a.plus(b) a+b
a.minus(b) a-b
a.times(b) a*b

<‘;> &gl gslg
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a.div(b) a/b

a.mod(b) a&b
a.rangeTo(b) a..b
a.unaryPlus() +a
a.unaryMinus() -a

a.not() [IF)

sl oda )| @8LoYl gyl Odlales oligS meni

contains dlalg in dy=lidll dall .o
5o ol For Olals o B ws ade wdies dlg wlaio 813515 Seans 1N &> Litall dalS] Joans wliSay
S e dlual el Jlg.contains go Ly Julidl el 4o-Sug ((collections) Olesscdl o 3ésdl

lagalaseiw!

val ints = array0f(1,2,3,4)

val a = 3 in ints
val b = ints.contains(3)
val ¢ = 5 lin ints
val d = lints.contains(5)

(get/set) bulallg L=l .
set g get Lan ibginall ulg 831 d2lo s lghuds dbshan o dagd oo zdas) o laylaall 1)
Bliol b dbganall ulgll Jac g Yo eldls Blsde coiydl set s get L) 8y3aall bilugll sac sy

lgd> g Badss dad JI Jgogl collection g list Jue

private val list = listOf(1, 2, 3, 4)
val head = 1list[0]

((position argument) es9s bgws ;o 5351 2o set g get pusiuny Il Jluall

<‘=> &gl gslg
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enum class Piece {
Empty, Pawn, Bishop, Knight, Rook, Queen, King

class ChessBoard() {
private val board = Array<Piece>(64, { Piece.Empty })
operator fun get(rank: Int, file: Int): Piece = board[file * 8 + rank]

operator fun set(rank: Int, file: Int, value: Piece): Unit {

board[file * 8 + rank] = value

}
(530) ycic 64 (1o 4830 a0 @ Lo dglll Lo3e 3] pislacdl dady Olayye Jiay Bro Lia Lsje
O3l alaseiwly s3iow go50 8 39200 yaie ol set s ol get wils LiSay ase §46 yaie [So
EJ)JQJL” de8y sgacg a0 Jﬁmu‘”
val board = ChessBoard()
board[0, 4] = Piece.Queen
println(board[0, 41)
(invoke) cleaiwXl
Al oia g . invoke el Dl deaud Bayb e Lool Odlolas gl Lle ol 9831 plascial Say
(Wl 1Sy gu dwdi arall 1aa Joo 3] (dswd! e Byale AWl Seaiud
class RandomLongs(seed: Long) {

private val random = Random(seed)
operator fun invoke(): Long = random.nextLong()

3
sed9 Byiles carall eleaily puskiiuwall Laws @ dakss 8yiy go Random Jlull lia 8 Lale

Il plasczsdl

@ &gl gslg
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fun newSeed(): Long = /// some secure seed
val random = RandomLongs(newSeed())
val longs = listOf(random(), random(), random())

go—dly  clx 313 ylﬁ‘f‘\;;; glai ¢ Sasg Anvoke Jlosoan e Jeng S i

OMaleall sacg

object Min {

operator fun invoke(a: Int, b: Int): Int = if (a <= b) a else b

operator fun invoke(a: Int, b: Int, c: Int): Int = invoke(invoke(a, b),
c)

operator fun invoke(a: Int, b: Int, c: Int, d: Int): Int =
invoke(invoke(a, b), invoke(c, d))

operator fun invoke(a: Long, b: Long): Long = if (a <= b) a else b

operator fun invoke(a: Long, b: Long, c: Long): Long = invoke(invoke(a,
b), ¢

operator fun invoke(a: Long, b: Long, c: Long, d: Long): Long =
invoke(invoke(a, b), invoke(c, d))

}
E-lolaall go §8lazy sl slacodl ligS ety MIN oo Bsssze Olyls] Llash (Jlall L 8
I ool e laleaal Sayg Uasall

min(1, 2, 3)
min(1L, 2L)

dijlell .z
SIS Jgamnl) 118 Lgnian « ol of 3:STo golu of 320ls 10 5 Slo o 320l d@silsall el
13ace @1l oda ga s oyl oy .COMPAreTo Lawd lgny @S ynin Baslg Al guydl Odlaledll 0da JS g
s Buoo 130ce auei o coo Uiy Bl 8 Comparator dgalgll ga ddwline o553 olg (INt) Lo

b gea golud wic 0 suallg @ o ST b oSy Losie linga s 13ucg b oo yool @ G I 8Ll
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class BingoNumber(val name: String, val age: Int) {
operator fun compareTo(other: BingoNumber): Int {
return when {
age < other.age -> -1
age > other.age -> 1

else -> 0

o3l LuSang Bl Bingo s e cony il 35S0l 68y 5o BingoNumber Lia Lidjc
=<9 =>9< 9> plssulyBingo Pl.'éj &ilga compareTo dls plaseialy
val a = BingoNumber("Key to the Door", 21)
val b = BingoNumber("Jump and Jive", 35)

println(a < b) // true
println(b < a) // false

sl .2
eliSayg pasirl) &)l Ol yhzall += Jza (43S 5all) 8 pzsall sliwdl S¥laloa) SI Jeasdl l56S @ens
135S yall g Ll agre JS) Il Ciyymd] Jamy o JUaall Jpses Sl tL001 dzeaLil] sl O3l plasizal

class Counter(val k: Int) {
operator fun plus(j: Int): Counter = Counter(k + j)

3

var counter = Counter(1)
counter = counter + 3
counter += 2

plasiial w3 o8 eliSay gl Ollas)l ad oy slis] Ollasy zlawd] agy3 oS 13] U3 gag

<1a>' &gl gslg
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class Counter(var k: Int) {
operator fun plusAssign(j: Int): Unit {

k += j

3

var counter = Counter(1)
counter += 2

olisS 5 ol gl Lo

I B yapall

Unit g o Al Lle o Al 0ia 3

Mo plusAssign of plus Gl cayyed gdaad s «llasdl egi MS ayyei LSy 3

pasctuy oSg lags sluwdl yebg sl Y5 piszud ol (Sasg e @gdlS uds
RN IV IRVES]

:3alaall dylaall glsdl clawl Lle  JUI Jgandl gouoms

A1l panl EHPR
a.plusAssign(b) a+=b
a.minusAssign(b) a-=b
a.timesAssign(b) a *=b
a.divAssign(b) a/=b
a.modAssign(b) a%= b

\ 4

dcasll éJlg
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s awdl dlg I ASSTON dalS)l Lasi 3 dzwludl Ollaslly 1ia e asla] edasy 18 Lay,

8l o @Slgill Justall &
oLzl AalS] ol Lo srgp 3 I (l56S 5 Bagargall Edlalaal) W11 Jaasmill dpols bl e
(correct signature) & o dacy cllay Bla 25 ol 58 zaws dia Jle (lasllg bl 3 operator

Joles &1 le dalusealy
Jliall @l gylng illg Matrix Lausd hio b B3sall lia bla gl dacy 35 Jlzall Sl lad
+ Jolsall
public Matrix plus(Matrix other) { }

iUl gl e )l55S 8 13 eleszal Say

val matrix3 = matrix1 + matrix2

(33%=ll Jlgodl) Jlgal 8 paissll déluall .10
dladis Ld3e lalzo Walay (TLayl «lggmes dlar L) iy function literal) «dsjswe @lor cayyed LuSay
il ol pLailg £12.34 Byl anlisy gytie sae of hello" $yala Loladdl zadle Jlanzly doos
8330 of Wogane Als iy Janiwall Sayll o0 ligd (suolgll 3 iyl WS) (e sinn fppugiis 8yacadll

s J2a (8 pausin dayyw dayyhay function literal

(Ogu> degugo (sgiume Ll J83I Lle) function literal aluaol) sasise dozyi 3295 3 &l Ll 4l 7
i3l of o3l iy 331 Lgi¥ ka5 LS 130 b «dogzo ol 83520 Al dazyill 030 aicl
322 39029 4o e i [uaiin Laypa goi hnyei e illg literal dalS)l dalo ogd e oy 3]
00 Basd ol 2ll3 ro dad ot Of Lasd 3033 B0 S 8 ol slid Qb slesiuol o By dalll 9 lelsl
o) Wk el " Goliadl iode Jlasianl (532 il dlaken i) STrNG () LI eleianl

Eloidl duizg Jlgal) Jilao ro3lg 8puaiiog dsypuw ddyyhy
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{ println("I am a function literal") }
1633 833l @il V2o Byzza ] Ba3one ANy sl oSay

val printHello = { println("hello") }
printHello()

e LaS Lulg 8 alasirawly UisY b gle sl LuSay d33ae @l cayyss aze < Jlall lin 8 basy
lyo Bac lagleaal LuSay dgasyss s3aas pdallig ddslall Al
el ysaall pgadl 8 ¢ 1a591 ga Edkaleall Coi lagly (Mlalaa s ol @ggaall 5a3mall Alal) o Say

A1 Q> O.Lc J_u

val printMessage = { message: String -> println(message) }
printMessage("hello")
printMessage("world")

e Jaleall 95 e 2yl Cond LuSagg (d3slall 1A o_e S cleazanill aze SMaloall y3a5 (gyi WS

Lle 8y PYIRA L anll (Say cu> o o 3893 ~all & Jadl alase il

:Moleall ¢ 1gil
{ message -> println(message) }
ad degh hse ol Biaal (Sayg sty Jules clla S 1316, Lodl deas l56S cllay dd bsl
At iadll yzsuall plaseial JIGT Sagg Lalad Joloall Bisy U dxi
{ println(it) }
—(higher order function) _ L3l & gyl &13 Jlgadl julwl Lo 833l Al alasecal &

B3 >oll 803 oxall o slgdl 8 0i o L;;:.:[ 33—oeall Jlgal Pws Aol @l Lol Sl gy wg

Jadll lia 8 B> g dasin Al (Single Abstract Methods)

"i;’ &gl gslg
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doglatl Jlgal .11
s Lo dgagleadl A1Wlg opemneall Cled lgoaser e 4393 dmmays 3lsl oo (Recursion) sglsdl
0 dIL dagill 1 mg ailignsd ddlize 9o lld Lle il Jlae g dizre by Bhoi sie gudd e szud
1 S Sl Bonayy a5Ugesd ddlize HLS LuSayg topasludl pzadll ¢ gamna
fun fib(k: Int): Int = when (k) {
0 -> 1
1 -> 1
else -> fib(k - 1) + fib(k - 2)
}

ol Sl oy Ll (313l elenradl pusas S A5 150 oo k Joloall dzulul o> Lde Ll bany
1iSag K dagdl aisladl ppiagdll go lguds AW ez 5 SYI

ol e gt FLb NI e 850 S 48 3ol 52531 o) L) 1l yazsin §ydsadl oia
315w el Lo e laias il juaSall 8 olls &Il Olele sl dladag Y1 Joall bausy
230 33k oo 130 e 93 LiSags (0 o1 1 o k dad e Lonie Ll 8 1 dagill) da8 slelg eleiul
-4 (Pseudocode) sl 8 5a..2dl

invoke fib with k:
If k == 0 then return 1
If k == 1 then return 1
Let templ invoke fib with k-1
Let temp2 = invoke fib with k -2
return templ + temp2

2550 > o Sall lia B3 aall g ellis tlia agaedd dpsslad] Oleleazadl Y] sy (g5 S
Sleleazuwdl sae 5eSaud (Olyall o 138 15ae Fib Il caeatul 3lg tenp2 ydually templ szl
58 g3l aSall Lo 3l (y0 0Ll ooy llilg 5331 sl | o gll 8 1545 dysliaall dysglas

seadl (stack overflow) « uasall olxabon Uas ] csgy
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Bya IS lglus ale] ooy FLb(k-1) @b 38535 Gusb e dladl 030 ¢y Say
sae o5 13] dasa goledl cleazadll Luod &S ol xo gy Jall lia ;18 Ui pag

B9asa yié Oleleazal

gy 90 eleazwdl 1in oo 5o dxgme Als S elezal dilac 55T 9o &yasles dls elesal oS 13]
Olygiza J] gl o) 0¥ puasall 3 @iludl clesrwdl jUbl Blamdl ) pLdl glisy o dagd g l]
«g3gladl cleacodl Juior d sl oda Laude ;§J9‘&JZ” cleazadl o dad dbluy g sy (Olilasl) L;p-i
olab Uas o o 8ol Ligand dlad gaglai cleazl Oliayles HLSH W maud a9 (tail recursion)
aSall

4alS)l ausezas (tail recursive function) aulois dssgled @ls ooSH o gBoxd Ldls o oligS ¢ MY
I 8 gagledl eleazwdl plaseial IS o Biaall paduw @f geg Il cayyei s tatlrec dz Ll
bzl 89 las Saopud (IS oS5 @l 13l cdglac 557 g0

0 sasll wgyin ol asdg (gd9ladl eleszadl &by (factorial) suc Ugyin wlus AW e el
:199(0!§n

fun fact(k: Int): Int {
if (k == @) return 1

else return k * fact(k - 1)
3

138 (U3 gag lgelsy] 18 w3l gogled! cleaswdl dones §Y Uogley 2leasal cuud 85331 dalasll

C)A 8\ 'DL:A &A ))_” l ':in:é « esza Z w‘ J z\x’zj 3 ”J_” H 3L25 L\ A ci

:é_sgLsu:H ele szl

fun fact(k: Int): Int {
fun factTail(m: Int, n: Int): Int {
if (m == @) return n
else return factTail(m - 1, m * n)

@ &gl gslg
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return factTail(k, 1)
3

Ld 0S8y > ade dodle oy LuSayg (eagledl clesewdl 13 Lo Yl dds 1l factTatl il
w3 Biaal
fun fact(k: Int): Int {
tailrec fun factTail(m: Int, n: Int): Int {
if (m == @) return n

else return factTail(m - 1, m * n)

3
return factTail(k, 1)

bilwgll (1o Asia dac .12
I3Laus] varargs awdly 3zall oda Lawlig dailugll o 132800 130 a5 Jlos uyeny oS xawd
docta SHaleall (o da58 yy3adly ceansciwall xaud o Nvariable number of arguments ,Lal

sidlg [ d8small plai B3zall 00 Ll> gygtra Bynyg . ddgban 8 (D18l Blaall geasy Baw dlg idlolly
IS Bl 5 5

public void println(String.. args) { }
:Jales @l 8 vararg do-laall &l alascual (l5eS 6 <y Llayg
fun multiprint(vararg strings: String): Unit {

for (string in strings)
println(string)

el bilugll o sy sae ¢l yusai ol go MUTELPrint Il eleasul cliSayg

multiprint("a" , llbll , llCu)

"‘i’ &gl gslg
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Yl e aslg vararg Jalas leg disle Sblalna e Jloall oz ol (Say

fun multiprint(prefix: String, vararg strings: String): Unit {
println(prefix)
for (string in strings)

println(string)
}
Males clla o5 131 3yg5all U ¢ Ll e ¥ (Sl wMaleall y5Tvararg Joledl oSy of Jaas
plase W o ke ol &Ml 2all 1303 Cengd VATArg o S s
3laweal| EMalall

fun multiprint(prefix: String, vararg strings: String, suffix: String):
Unit {

println(prefix)
for (string in strings)
println(string)
println(suffix)
3

130T OMaleall y3aig SUFFIX Lawall Joaloalg prefix sowall Jalodl oo vararg Jeledl yos
Sl Sl
multiprint("Start", "a", "b", "c", suffix = "End")
sl Joloo .
@ S8 Jeally ddghan clyud LSg vararg alasciwly Odlaleal gy 130820 130 Ja5 Iy w832 13
Bodaall yolie yan I * gag (spread operator) yudll Joles plasciwl 8 oIS Olo Slayiad

Jiayd OMalee L@ e lay3agg

Lo Laldie multiprint Leas dls I Layssad sy dzad Sl oo ddgian lusd 3 o1l

"i;» &gl gslg
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(I Loyl Bya.all oSid

val strings = arrayof("a", "b", "c", "d", "e")
multiprint("Start", *strings, suffix = "End")

sagall el Golsy 8 sl Joloo Liad )i Ll Loy

2l 1o @dyiwg Jndd Sldgamall ga yidl Jolos Jasy APl 58 Olylas] Q.Q
Azl Ollaodl S

&Ll dasll Jlgo .13

glosl o e Jasi Bagae Jlgs wllligh dghaszad ¥y dgaldll Blo 4o JaS5 ualed G50 lisS 135
lower) gguwall Lassie Jloudl joss Jadll lia 8 Jadiw (ligS Log 8 Jasll Laidlo Lgnilgig Bl
Al guall Lle lgaasius 41 (level function

apply .1
ole waleatul o Say it Any b d83eall dzwlall (ligS dSa 8 dadgall Jlgall ga>| apply isb
a5l Jing il Yl o (1ambda) Laad s cleszal apply L ¢ 193] ganx o Gzl Fadl

oYl @5 Basy apply AWl g yiag e LEazud Sl
ety dlgas 5 d1h ) zlesd 3l dgmaydl Syagall Yo 5 DI 03g) sl plasizandl oSy
M Jlaall 5 LS gt gl o] 18 Byinlon @I S50 Sleolsdly ol sleazaly zlacdl Gusb e

val task = Runnable { println("Running") }
Thread(task).apply { setDaemon(true) }.start()

( Thread ;o d5cud) s bus dsws blasl @ Runnable o dss o Al task dagdl Lo Glao
daemon) _as bs 550 x> bosdl ésus (closure) alaall Jsls 8 lhacog dagall i S
(thread

@ &gl gslg
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11 Lgmo Ugenzanl Lol @5 auilly Byl o gsdl 85 Lle Jan Caloall i smnydl 8300l 5 Lo
apply &Il EY ssleall dagdll ga start() cleszun! LuSay Ol ellis sy alsall Jdnus o apply

s AlRAN am e Lo pye a1y (a3ls dlo¥l sl gy
s S ISy 838l gaunwd @pply dlall paseius @ o

val task = Runnable { println("Running") }
val thread = Thread(task)

thread. setDaemon(true)

thread.start()

let.w
309l B3all 3l Lo a> I apply Al aady dxwladll JligS dc8e 3 daigh s o let il
I8 I8 e dzmasdl Slagadl om 1455 8 e losic Baho g tess alanll dagd 22 g o2 lageay
(Lol SIS a2 sa cly] ]zl g dalusin dad oyl
val outputPath = Paths.get("/user/home").let {
val path = it.resolve("output")

path.toFile().createNewFile()
path

}
LS e 805l pasctwall home aloa 29 Jgde run Luescwl él.” Wl JN yeas it u| Loy

Lgg yzan | Lol sluall sliw] ) zliss 3 W g diglall oigy dzmaydl Olyagad]

with .o
JbJLEALmlukéA%ﬁEfdlaiL>U&&Lazgﬁop4evelfuncﬂon)i4gnukﬂlﬂbwitthm
U3 ge 0345 o) a5 Lalasg Mz wa 31NN JL4t5 B30 S Jizaud 53 51555 8 (ki ¥ 35 le dalusis

:Jedtall
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val g2: Graphics2D = ...
g2.stroke = BasicStroke(10F)

g2.setRenderingHint(RenderingHints.KEY_ANTIALIASING,
RenderingHints.VALUE_ANTIALIAS_ON)g2.setRenderingHint(Renderi
ngHints.KEY_DITHERING, RenderingHints.VALUE_DITHER_ENABLE)

g2.background = Color.BLACK

with(g2) {
stroke = BasicStroke(10F)

setRenderingHint(RenderingHints .KEY_ANTIALIASING,
RenderingHints.VALUE_ANTIALIAS_ON)
setRenderingHint(RenderingHints.KEY_DITHERING,
RenderingHints.VALUE_DITHER_ENABLE)

background = Color.BLACK
}
ot (5l de gaseall gég Syala g2 eall e Oleleazadl o Jo¥l de ganall Jasi, Jlzall 13 &
Lyinles ade Jloadl cleazal (Say A g2 JI Lzl

run .&
ey Ly alss yyyaiase ol et dllgwith Il alusel Ll o pass drdige dls run A1
s alaall oy 4l dagdll run A1) sgei Szl Jia5 i3 ellay
val outputPath = Paths.get("/user/home").let {
val path = resolve("output")
path.toFile().createNewFile()

path
}
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lazy .z
ol 5,811 of el B 3et_awn A1s elen il calsh sl Laal saaall Jloadl gus] o Lazy &Il
el Al aie easwd) FN.. syl gall

fun readStringFromDatabase(): String = ... // &jtws dlac
val lazyString = lazy { readStringFromDatabase() }

Jizall 31a31) Lazy D1l oaJgs e 50 (po dagdll JI Jseo o)l LSy domerd! Lged s 0l Jo¥1 Byall

zlod daleall AW &b b lgog (U]

val string = lazyString.value
8 cya dasy dseanall Il oda plascil 33559 (Ol dlg doaydl O o SIS gila bl e
el olals (39S adleiwd (uiin dagdll el 13] Jiglg cellal oyl cawd 08 saliadl o 9o cludn <Us

Saslg By dpadll AW ias 3uyb e (race conditions) gslus Ol

use .z

dodigh alls gl Jle w83t 16 7 Bl 8 592 gall try-with-resources dadedl use dlul e
y9all e e dlac $323 (83320) Uggao s Laig [(closeable resource) gMe) LB syg0 dsw
o pl elizal 285 elges @l elgsl asy 3y0all Blatag ylaly DIl ells USe eazuzag

val input = Files.newInputStream(Paths.get("input.txt"))
val byte = input.use({ input.read() })

Al e bl SN 3 sylaall ga Jaledl 3 13lou] 359I dlwgll use @l hss lagac

.try/catch/finally 4ats

repeat E
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599 Lo £ s 5esdth 5135 Il Leed it ol bapd] S8l 3 A1 030 iy oo sacs Asgano
(for Jza) a5 Y8 Jl gl

repeat(10, { println("Hello") })

require/assert/check .»
cioMa ol Ola_olgally o 33 oy B BL_b] o L1Ka5 Jlgs & 55 lig S Lo ybg 5
et ol (true dagll Jass o) dafia (oS5 o ] 1S5 Lol Lanaliyd (formal specifications)

sl @l gl dgolge 3l oy e (false ) & _sie

<

:(design by contract) «asll ceuws easi» ol (cONtracts)
O3 aall bgyis e Bl bilugll &l e SUl pisciuds slazul require Al Lo
bl 3lusl ylad) piszudg AssertionException ¢ ol o 2lazwl assert Al oy5 ¢
(internal state) duls1.l
Ul 5lusd Lol pis s TllegalStateException g sl oo slianal check didl oy @
gzl
DI Jae S s oSy agays o3l elizrawdl g5 5 0 gty ueshy)l $38ll9 1345 Jlsall ode aylacss

s e Sl liag «check @l require &Il Jac oo (Sag ¥ (S Jutacdl w89 assert

fun neverEmpty(str: String) {
require(str.length > 0, { "String should not be empty" })

println(str)
}
Wy Lyl e @y3a Al Baioall Al azdl 3] 4 yd dzes dludw yyyad pae W1y o (Ll 132 8

(true ¢f) Gisw byall oS 13] Leawid g (lazily evaluated) Julsz require @il
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(&2 (%4

BN Y VS|

ddy ey oSS oL lal i ey dgaaseeas ol ¢ lg3Yl O Jloadl puani Sy (ol oi Caond
58 OMaloall § o5 ayyei con dio Lealg (dadd sise £ 95 o lglac wedi o Yuy £ 63 ol po Jansd Baioes
S el dll g 843
fun <T> printRepeated(t: T, k: Int): Unit {
for (x in 0..k) {
println(t)
}
Al oia cayyei LslKal QlSdJi)Séﬁ.\jg‘Ob_A”&ak.s.\_ct)_,azsﬂl deldb e JLaall lia Jasy
¥ Lo U3 gag txumo 1309 cdwdi ANy ¢ ol Jo.8 lgSay println diWI ;j oy (Jamiwg ANy ¢ ol plasciwly
Leisle! slyall dadll ¢ 65 &lg anlg £ .95 I e 8330l OMaleall i 35Tl 90 ANy ¢ 0l 2o @ aLall eliSay
2iad yolic &M Lol oo Wilgae 1haie gy @lls wuyi LT o yuai e (833a4l1) 3lasall dagdll ¢ o3 udi g
tled]
fun <T> choose(t1: T, t2: T, t3: T): T {
return when (Random().nextInt(3)) {
0 —> ti

1T -> t2
else -> t3

3
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Lo 55w o) donmo slael Lo )l 8lasall @il o ¢ 0l piitangeng I yzeaall go &Ll 83a,a)l Yoo
(Int
val r = choose(5, 7, 9)

alzsa g o IS dadza dls LS ] Jhacd (generic functions) daass Ulgs lisS 4845 @l 13]
g5 ol 00 L ANy aluscial cus (9Sews ANY godl oo dagd gy s LS ol aslaseral 5 ey
(casting) gles¥1 o Jugmedl Jl egalll eauall Sle co Jlllig Lol ANy s ol coany Ol ysall
Sho¥l g sdl ] Bagal

¢l (upper bounds ) dsglell sgusl yusd Loyl LgSayg wslg eas ¢ o5 Lle ol pausi 3
Ologancdl palall Ladll 8 Jeasdly daseall glgdl | B3laziag dgidlalas

&l Jlgal! .15
il e ellad Al AL o dzaboll dxayll S8 (pure functions) «azadl dlb asgao ]
Lo g0 g Blanall Lgauds &3S aal) Lgauds Ol yseall DIl sewd o oy @
il BT & DI oSy ol G e

Lol 25 3 G Bya JS 3 L @il yu3ai o Olye Bae dls eleazul wie o oYl daall s
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Say ¥ i (g8l 7yl @bl Ol gy ol A1V e oy 3 &1 ] it 401 dasll
e LS ol LgBlai L5 83990 Ol yetiio dagd ydt ol saepal) AL dpmyls Al> o e A1) sass o
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abs(-4) clearwdl Je s auei dumay dydd éi albaall Lol e AN I Mo B3g2lld 8 yaall
alipdl 8 e ol e oo 4 sl @ S ol o Say
:gﬂﬂlJuﬂlqéimpureéﬂjlgbgzgli&;ﬂ)bﬂ

val x = impure(5) + impure(5)
val y = 2 * impure(5)

Sl osai 13] o So lgwadi 2 % X ax + X Al aule Bylezally lgwdi o Y daBg X dagd 4l o5 18
3y ¥ Lo aowwd (4385 sl impure A1) e
val counter = AtomicInteger(1)
fun impure(k: Int): Int {

return counter.incrementAndGet() + k

}

e alisg eleszal 1S 16 il (dsle &> o global state) sle yzie sz Al G Lo s
Ayt Jloallg dgadl Jloall ey 338l e sgadall Jliall 3o Jagg o33l

Jloall a0 liag ((caches) dxBss oyylsa B oWl 28U (353 o Sasd (dan Wilgd dzadl Jloall elluas
W) dyztio oot ol aogn ¥ 3] g Las lgbs 2o polidl il gl slezul Lol oSang il
@50 o gous et o e sanss 3 Ll Loy Loy gy e J3mas ylias | Says (i lagd (8520
([Unit test] olasgll jlesl 4 go bno oS Giludl Jluall slesl)

o-slall Ladll 3 (testing) HLasdl Oldas 8 selud of (Say 2 So @l Jlol g 9boe avis

Olegasd!

oS )i dy=g (0 LBl .16
il e e Slaghs gzl OLall) gy 31 dpadl VM 0la) e olisS 335 bolis pal g 51>l
pes 599 Lla Olyis s aline cleazal oSagd dslas (oS (o J5luzall bl dzanl Lo (4ol Bly
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hilgallg Cdlg=ll .|
Ll el Loy yo el & L)l Jgasdl 41 e o javaBean Lea L sl 8By 2 ol Jla
cllay ¥ il sy oen g0 LI chadd Ll e yosal) dulB ye Joasdl cllasy (Setter) Uals g (getter)
set dalSIl anl fay Joloall sy g 23 948 buliall lalg ¢ Jisl sl 2 @3 et dalSIl dowsl gy OMloleo
i) g Balel sl Al dagdll o @] j30all Joloally (Jasl @uly degeza
public class Named {
private String name;
public String getName() {

return name;

}
public void setName(String name) {
this.name = name;

3

plasiialy o85S 5 &yl oigy saall il ] Joooll oSars L3l plisa b ol baadl o
:gslezedl (property-style syntax) dzelsl b deleo
val named = Named()

println("My name is " + named.name)
named.name = "new name"

Uiy ey 13] o5 lansy gl slawd L)l Jaooll oSay (Jdl dagas

Bl G Luall 030 1555 olb wcllr 99 bules le coimg Bl 3 S gl 1]
B85z

sousgll 8ofzll Rilgill .
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b pisciud Le Wleg &l Comparator ¢ Closeable g Callable g Runnable Jis (dzwlall Bl
332l Ll @wdl sazely (Filudl 5 Ll Jlos @eas cilS Baog &by plaseiwl b (Say 3l (SlaYl
gl oda J2a cao gl (Single Abstract Method 3,Lsel jlaxs! SAM) «aegll
2wl I @dagan &l Juand oo (oS cllazd (dSa¥l i 8 Bydctia Baggll 8 3zall gilgdl 518 )
S5 gl a9 a8os o @ gganall AN 5305 Ablucy liSagd b ad ¥ gl IS 139 g 3320
BS>9
val threadPool = Executors.newFixedThreadPool(4)
threadPool.submit {

println("I don't have a lot of work to do")
}

¢ ol ds i Joa) (thread pool executor) bg sl gase i_bia B3 23 Lzl lia b
o55wg UN gl 13,85 Jiad Runnable dscws J| ddgganall A1l Biaall 3w <Uilg Runnable
:JW! alausal) dgslice 48 3aall dioea ! 8 ya il
threadPool.submit(object : Runnable {

override fun run() {
println("I don't have a lot of work to do")

D

abstract ) 8s3oall Bluo¥l ga Luds Slgalgll ga baid o3l acull lia Jasy
Jieog Bl s3mall canall elle o x> (classes

gloil o £ o3 ol 4850 AT Cmmpun 13315 Yaaned 134 g Byl ezl A 13] Sasean 13la &3S5 o
Jeteas Aol 030 a8 (Sayg ] lehisod sly 2l Daganall A (S dlaszasl 1y 5ol B3 3nall DI
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threadPool . submit(Runnable {
println("I don't have a lot of work to do")

D

& o3 ey & ggamall Il Luidyl b Ly Ll bzl (Jo¥1 Jlaall 3uS wo ] aety Jlzall 3o & Jad

dalaseiwl NELROYRY é:dl (SAM type) s> gll s3oxall gl

555 8 @304l (SAMS) Basll B33anall sl e Jigmedl lia lioS 3435 )
oo gl lin Joo las (oS 3 o3l @l L5 @l e olislay 39 in Lot
adldnls ¥ bl

S wldies Cuy .

118 dLaystg when 5 in g object Jao Lolr 3 dnllo Clijne 0 olisS B G luhall SIS ey
oo ey aLall eBiiSaly 15 M8 (Edl elawedl sol aluseialy Ji> of Bl &S o b cleasul L] consl
7)) Wl el dlo il go el ey s

ol uldlly )l (B35 Bla deSa ol o yuar) Jlaall Jeeen L2

public class Date {
public void when(String str) { .... }

S ISl ogleaswl cliSad Jia Sias 1516
date. ‘when' ("2016")
Checked exceptions
(Checked Exceptions) lgie gészuall Olelizewdl g5 o ligS cllai ¥, &l w8y 8 Leadl LS
p 4 S &

ol Mas (oo L3 Voai ¥ ol gulgall diuyb udsy lgin B Olelaal ellas 2l Bl wilss Jalss el

:Olalall oo Jalesl) B304 createNewFile gl
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public boolean createNewFile() throws IOException
M8 olig S s L altry...catch...finally & LS Jlzl s Lol sl 81 o s sy

3 eas

Bl § void gilgi .&
g s ol Jle Bl 3 void gy of Jales 1) lisS 3 Unit auad Bl 3 void gl (3l By

.Unit

Bl o Hlgs .17

Lol Blo malyy 3 Wogun lieS plasizal (Sagd (S 8 dudlusy Blo plasizal Sy lalza
e el Jlgol i

Bian ¢ lid (top-level functions) &gye Je¥l Jlgadl (JVM) dcolyxddl bl Al e ¥
S ) 51 JLsall Jpran b ol szl 6 @ ded eLs] ey il wchzall 30 b bl gl

@Il &sye

package com.packt.chapter4
fun cube(n: Int): Int = n *n *n

oo g RTEN com.packt.chapter4.Chapterd e o Ll lia o oIS Biae gy
ddyyhally Ladl Joog)l LiSay Bls 8 A1l sda Jlaszwl Usyl 4l .(Static members) asla clacl gl

5T oSl b ol ) e S 3

import com.packt.chapter4.Chapter4;
Chapter4.cube(3);
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:(annotation) xsy0

@file:JvmName("MathUtils")
package com.packt.chapter4
fun cube(n: Int): Int = n * n * n

Ay i o 8 i ye Sledl Al | lie gl e Joi Lle Al i a3 B3 aall | asy
lj_mcw‘}*béi;gﬁ:daéka>bzﬁg9‘&qtdl&bﬂlggtqblAA§44com.pact.chapter4.MathUtils
s clig aslg Lals can 8 oligS Olale alisa e ddye Lle¥l Jloadl guasnd wuyi il Biadll ysd b

1l o gdl
@file:JvmMultifileClass

Joss 83ap i e Blr 8 lgeasias o sy oS sidas> 3 &se LYl Jloall s Loase agda liag
Aoy sud g Ba3- g0

ol syl willell .o
o)yl OMales ga dls wdie ol i dpslyddl SMaleall (JVM) doslyzsyl Lls 4l acai ¥
Bl oo ol ol LuSay o3 @iy tigs !yl Odlalaall elli fyga Buusg Al b o Biaall Lo con
Sagg (@I Jean 8305 f) o138l Jaloo IS go el dpoly:8] Edlalos wllad Ala) Olacy Bas eLsd]

lgo el Lty @I elld dalusaall Slaadl Gy w3 soy Bla assiual

syl SMalea ellad A I el Lo ol o yaad

@JvmOverloads fun join(array: Array<String>, prefix: String = ,
separator: String = "", suffix: String = "")

U Sla_adl s Jgi e B _aall JL_zall 13 o 8 ,@JvmOverloads da ol yo 3

:join &l
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public String join(String[] array) {
return join(array, "");

public String join(String[] array, String prefix) {
return join(array, prefix, "");

public String join(String[] array, String prefix, String separator) {
return join(array, prefix, separator, "");

public String join(String[] array, String prefix, String separator, String
suffix) {

//actual implementation

}
sia Jasi 4oyl Odlales cslual Yo 3 Olaadl oie Licdy JSadl gy 13315 Yeans Al Jans

ASLul gilgdly Sl pa Sl densd]

diSlud! ilgilg WSl .
Lsl> aJT 6 (companion objects) d4slyll LS (named objects) slauwall SLSII g
(51 edie 13] Jlall Jow Lo iea ial (singleton instances) ssyauw sab Wl Lle duolys3l
g9 G INSTANCE eay oSl Ji> Lo gguny FOO Laua o ;ligS Biaa ¢ dugud FOO auly

1dd FOO (4o d3eud e

object Console {
fun clear() : Unit { }

(ol S Bl pya lda (568 21 cleszal Say
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Console.INSTANCE.clear()
lgomgy Lalo 3 oSl auli Lgil Lle @il ol cayyad auyi olily ligS B3ma Ml Laul cliSay U3 gag

:@JvmStatic dasolgll

object Console {
@JvmStatic fun clear() : Unit { }

8ynlon dlearal J] 8Lo] (iludl b S INSTANCE plasizaly Bl o gl lis cleazal 31 luSay

Lol @eall e
Console.clear()

drawnd| g=o W&
el ose &l iny 15mg oSl 8yaeds 8 (geNEIiCS) dassall 133l duoly83l Bl & @eas
LeaMS List<Int> g List<String> ;legdl dae Viay dadoall ¢lgil sl (4a38) list ¢ ol Jraleg
daliss Olaay plesd] plia o> ol B8 Al ol 3 Suscwg dyyad dlac 51 bl a1y g on

Basly @l
AU Al (Olacy) Olagyss sazg Yun Lusys ol
fun println(array: Array<String>): Unit {}
fun println(array: Array<Long>) : Unit {}
Lol 5 lagoluscral Uiyl 1318 Lel3 gulazas 3 Bl Sg peiaad] il Sadl e 6398 pligS
@l Jlanzal bya.adl yyad e dalascial syl @uwdl Biadl L] e s Job plaucs

:@JvmName
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@JvmName("printlnStrings")

fun println(array: Array<String>): Unit {}
@JvmName("printlnLongs")

fun println(array: Array<Long>) : Unit {3}

ole dadd println Il el Jlaeiwl L 509 olisS SO Al eda Slaay JI Joodll (Say
printlnStrings el éi daolgll 8 8aioall clacdl Jamwaucd (6l o Wlaay cliss Jlasal byl

ol daal printlnlongs awily Jodl dacl)

Lo @il wleliziwdl .z
13] (checked exceptions) lgw gésuall (Slolyedl) Olelizsdl (catch) bladl Bl B LSy
byo LBla o pisciudtu Als Ly S 13] U bzl lin gl guer Sl o) img @l 8 lgie 235
daay ) elwdl BL5] 8ya5ay Biaall 1 o)l oy Leatl A1 Olelizzadl bladl (s zlawdl 8

{@Throws daslgll alaszal lia Jeb LiSay .yl

@Throws(IOException: :class)
fun createDirectory(file: File) {
if (file.exists())
throw IOException("Directory already exists")
file.createNewFile()

3
try...catch...finally als 6 Ml createDirectory &Il alasciawl (Say Lzl i 8
Bl e
try {
Chapter4.createDirectory(new File("mobydick.txt"));

} catch (IOException e) {
// handle exception here
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https://wiki.hsoub.com/Kotlin/exceptions#.D8.A7.D9.84.D8.A7.D8.B3.D8.AA.D8.AB.D9.86.D8.A7.D8.A1.D8.A7.D8.AA_.D8.A7.D9.84.D9.85.D9.8F.D8.AA.D8.AD.D9.82.D9.8E.D9.91.D9.82_.D9.85.D9.86.D9.87.D8.A7_.28Checked_Exceptions.29
https://wiki.hsoub.com/Kotlin/exceptions#.D8.A7.D9.84.D8.A7.D8.B3.D8.AA.D8.AB.D9.86.D8.A7.D8.A1.D8.A7.D8.AA_.D8.A7.D9.84.D9.85.D9.8F.D8.AA.D8.AD.D9.82.D9.8E.D9.91.D9.82_.D9.85.D9.86.D9.87.D8.A7_.28Checked_Exceptions.29
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JLadll doils .18
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Jloall S sie (galasozul luSay 4 dalisall Olgaally Jloall isS @es oo Giludl il 8 LEans
higher order) &gy Jledl Jlgall 428l 3usb oo gobsall lia L3 ool Jadll lia 8 sazuiug
J3us2i 33Ty abail dameayy ilyass LLS) (galaszal LiSay aSe (functions

Jadll lia 6 b

(closures) wlalsdlg (Higher order functions) dgye Lle¥l Jlgal @

(Anonymous functions) dggswll Jlgdl o

(Function references) Jlogdl exlya  ©

(Functional programming idioms) &zabgll dmaydl Olyusi @

(Custom DSLS) Jlxall dovase Olalll jopass o

0 el Jlgad! .1

ol 3 Ay @daloa sl oSy of Ll @l dbluy o (higher order function) &y LLe¥1 @11

Il Jlaall oL laglS of Bslen dagd ladey dls gy

fun foo(str: String, fn: (String) -> String): Unit {
val applied = fn(str)
println(applied)

3

s ] o Al o @1y 9o SLllg dpad dlulu g Jo¥l oplolon 2o F0O @usly dls Lo Lid3e

2o pges 73l £ 63 Jaby cpasgB oo Il £ g5 cdle 511N Jolos oy b daastall
3 e Wasd ol igganall Jloadl aaly) Lad] iagane &l 5508 LuSay @1l ode eleaal Usyl o
(lges ol gl Lol

foo("hello", { it.reversed() })

"‘i’ &gl gslg
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loasei illg )Ll @ ggaall WAl I Lassyad ael wdlg hello Lo Laiyie Lol dwdudl gy WS
cllay o)l @ ggmall dladl pa 1t Jlasil oSy <0l Sig 011eh clewwdl 13 dai oS duwsSaa
slazsWg dxlyo Joleall dauws cined 139 Malos

ol oS duseays Bya i LS LuSay oo IS 208 §elld o ssbiwd 48 13la) dl>yall ol 8 el 08

fun foo2(str: String) {
val reversed = str.reversed()
println(reversed)

3
2y beasie dowslg el & gyall Ol Jlaadl Lilie o8 (el pog lguuds 4Ll dmma ! 8 yasid] dones
solie I Tist daild o yoliall meny 8 by Ll pyaad dalise Sl 8 Jas o Say @ls &S
10ig) dgsline daonaydl 8 yacadl foSuud (i ghg &30
val ints = 1listOf(1, 2, 3, 4, 5, 6)
val evens = mutablelListOf<Int>()
val odds = mutablelListOf<Int>()

for (k in ints) {
if (k % 2 == 0)

evens.add(k)
else
odds.add(k)
3
oo dosyall slacYl Laal modulo dawdll 8L Jele ddatuwg oSl sue 6pi 58 | dad IS Blad
Aol
sl WS w3 e dig &y LT Jlgall aluascil LiSay el3 pag
val ints = listOf(1, 2, 3, 4, 5, 6)
val odds = ints.filter { it % 2 == 1}

val evens = ints.filter { it % 2 == 0 }

"‘F} &gl gslg
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8236 aulg Belyall Jgass LS giyn 1y5Ss ol 8 Byl dzo Bl dzmnydl Slyagad] yo ¢ ol L cllay

a8l as il of LS yeall 48 4.2 0dds g evens cdlall ails o

alall Lol 5 SalS 5 Ly baisall Lse SJe3T Jgally Olagaonid] 7y
Olagandl

als sole] i

Sl 11 des LS Ll 335 (Higher Order Function) LLe¥l agyall ol3 @1l cayyei | o3l assd
M ol g0 ddyall ddle Ay gyl Dl aysb
fun bar(): (String) -> String = { str -> str.reversed() }
Al g ds i dl il J#TE s sges wbar() elear wl 51 JLzall L8 Ly
AUl oy topmo0inn cpuagd o DI ldting loall ¢ gill any Blglucs dadle paseruas (ls Baleig
AN s 90 Blgluall doMe a0y 393gall seensll G 5] (anlg shaw 3 d3gu5a) dyyhacs dls 0da (gl
;S gl e ANl oia ele sl LiSay
val reversi = bar()

reversi("hello")
reversi("world")

otblisea a8 go dledzal L8 reversi Leay ysie Jlbar I Jlall lia 8 Uotian

dawdll 8L e 2l L) 5308l slac¥l iy Dl Bimig iyl Jlaa L gzt sizlo¥l @I ]

fun modulo(k: Int): (Int) -> Boolean = { it % k == 0 }

il ale Filter Al ga Lgmos 531 (Sang Balsall A1l 6 pusirad s aall K dagdll o) Lo

"‘F> &gl gslg
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:(list) dalall o 5 83920l

val ints = 1istOf(1, 2, 3, 4, 5, 6)
val odd = ints.filter(modulo(1))
val evens = ints.filter(modulo(2))
val mod3 = ints.filter(modulo(3))

0T B30k ()3 Lo 1318 @bl Jlzall 5 laS peo ginall cppngil] Lt pasiias ol
Als o @ls Ligazy las modulo Al eazud gyl @ls

dlls sliw] .o

oo Jlos I e dilac gt Olygiza ) Loyl Jloall slics] oSay

val isEven: (Int) -> Boolean = modulo(2)
listof(1, 2, 3, 4).filter(isEven)
listof(5, 6, 7, 8).filter(isEven)

dsEven yzall Q| Lgwe &5cas bl 3] Jlaall 1ia 3 Bl Lalidse dimodulo dlul Lisssousl
U1l 030 o d5eud pisciudy (Bl Lo Bale (g (logun adyma 1o3l8l (Saug o299 sleall g ol (e 730
os3a Il
EMaloall ¢1g51 g Biaal saclue | dis glomg wlyzsia L] dogmeall Jloadl sbu] Lol LiSay
Sl ISl Lo
val isEven : (Int) -> Boolean = { it % 2 == 0 }

AL iy lally of

val isEven = { k : Int > k % 2 == 0 }
Oy Bas lgalaseial slyyg Mg 8y cllgzud of oyla @13 @ls slae] ] ol 13] 13,85 U3 Loy 18

first class) a5l Jlodl aeas Yol slis] s ey dsize LLedl Jloall pes Ll Olall o iy

‘e:;’ &gl gslg
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$(functions

c::lbjs'vil 2
OBl 8 d83na OMaleag Oilyza JI Joo o)l ellad Uy 428 B gl doeoydl 2 (closure) alaall iej
Lede 3l JUallys Lgalss/ gty Ol ydzall 03a cya (ClOSE OVeEr) ys Al ol Jlay 3] oxST gyl

seiln sy @il ol oLl oSy lgseayio OULI Bucld sy elawd Juand (8 ey Wl o yuai
Filter gl auudll biss pascius 11 Jadd coul

class Student(val firstName: String, val lastName: String)
fun loadStudents(): List = ...
/] SULl Bacld o Juasd
fun students(nameToMatch: String): List<Student> {
return loadStudents().filter {
it.lastName == nameToMatch

}
Jaleall i g dgmy B Alall asall Joleall paseius Filter gldl )] 85364l dggaeall Al f,i Lo
Ag8lai yas s sty Jaleall U3 o Ol yd8W Al sda owd Jldlg lg8lai 2415 glai 8 B30
Lol daloall Ol ygazall )] Jao ol caloall Say
val counter = AtomicInteger(0)
val cores = Runtime.getRuntime().availableProcessors()
val threadPool = Executors.newFixedThreadPool(cores)

threadPool . submit {
println("I am task number ${counter.incrementAndGet()}")

Wie S sl st sl JioS Lglie dall ells 6 Jlgall JaleS Loaie &Ll Jlgall pesi dall o) Jlay - 8

sigie G| skl o oSass 3l Jles s ol (Sass 51 Jlos LIl »3ed) dlelss

‘a;»' &gl gslg
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4IS0] (gx5 S ddage JS wllai 3] (thread pool) b ghas JI pleall o 13se Jlaall lin 8 Jusys

([thread] LsJl &Ml AtomicInteger alasciwl) dywiae slae JI Joogll
losludlg Lgalss ! Ol bl qudy ceeddl | Lol Olalaall gags o] (S

var containsNegative = false
val ints = listOf(e, 1, 2, 3, 4, 5)
ints.forEach {
if (it < 0)
containsNegative = true

b

true J| axad yzs9g containsNegative Il yzsuall o doeaydl 8yaadl ode oyudi  ddolucg

‘g' w0 4 D 4 1KY PL\_’;’., ! Lﬂ_o_(; el <A1 A 5181 U_q 4{“ o a AQ RN }é |3!

U515 e Ol sl @8 conss @388 b gy Jlall oS @dlall oda e iy oyl 13y (built-in function)

4]949«1 dls

cwitll dg e Jloadl .3

13] Lols (function literals) ss3ae Jlgs plascuwl &byl &le Jloul (LYl o 408 LR
Byl Al eS8
listof(1, 2, 3).filter { it > 1 }
Joadl plasczal sueg 1y 5T oS of 8 Filter DIl ] 3y3aall DIal cayyed (o 12003 (g5 oS
B3 cnn getitapes 3| US iay g B3l 3 3y B3laall daghll g0 baed o Sans ld (ISl ligy B32uall
Boleall dagdll ¢ g5 (ligS
LuSasd aloall dagdl g o5 plin pumdlog pumro osS5 ol ol ¥l o (8 ey 8 b &l e

DN Cayyed A1l oda 4wz 3] (anonymous function) eyl dggaw dlally e Lo alasesl 1351

Lyl «dlggzo dlls» Bl laule 3l il (function literal) 833zl Al Gag lgig balxi 3 9

<a=> &gl gslg
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b qudl Bis elizzuly d3slall

fun(a: String, b: String): String = a + b
AU syl wdl @ggae AW alsed of oSay

val ints = 1istOf(1, 2, 3)
val evens = ints.filter(fun(k: Int) = k % 2 == 0)

I IS0l Biludl Jall iS4 g ol Bl Sagd Jolnall ¢ 55 zluzal (Saall o oS 13]

val evens = ints.filter(fun(k) = k % 2 == 0)

Al g>10 .4
cUs Jed) lalaaseral (Il 351kllg (Males ey Jlowl yuyad Say S Ladll lin (6 3l o> L
S A Bkl 2 ol sa3a5 Sy 4, & ol e Ll

o3l @l g8 Als plasceal of (function literals) 335 Jlgs cladl Gusb oo Lol Lo

dgpe Lledl Jlgl glyo i
o dlall ca ey Lusay Slgalasal ayig (top-level function) dgsl &dle dls Lyl oIS o) 13k S

el gyl s

fun isEven(k: Int): Boolean = k % 2 ==
val ints = listOf(1, 2, 3, 4, 5)
ints.filter { isEven(it) }

cayel Ludd plaseiwld (function reference) Il e ye aug Lo plascinl <3 e Yoy luSaygy

(Sl ool e anlsS LuSay (@sludl isEven A1l

val ints = listOf(1, 2, 3, 4, 5)
ints.filter(::isEven)

AN el 18 paserad 1 atleo of 1y

‘e:;» &gl gslg
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dndglly dyldl Jlgal g=ha .o
extension) ds_ugall JlgaJlg (Member function) i s;ldl Jloa Il g olya plasce wl o Say
douocall slacl ga Jales dadgs dls B3e kead carall awl 2o B3LS pgaog Gusb e (function

I Jaall 8 S 150dd s

fun Int.is0dd(): Boolean = this % 2 ==
olimall 2o 83320 @y 1515 3o alasirsl LiSay

val ints = listOf(1, 2, 3, 4, 5)
ints.filter { it.isOdd() }

w13 0 o gl g e alaseral Loyl Lusay

val ints = listOf(1, 2, 3, 4, 5)
ints.filter(Int::is0dd)

Lzl of oy d5ed 909 (8L Jalos dntigs dls of doyli Ay | Al g yo wllay
lgoa entwl Al awds

Qs Ll a1 s )Ll (8 gd o) e adl uiny Ll 3 dyyls 332l A1l galye gud 18

833228 OMlales

fun foo(a: Double, b: Double, f: (Double, Double) -> Double) = f(a, b)
s yosa8 mdally LuSay i cleazwdg b g a OMsaall o Wl Jales FoO W Lentwciw Lia
RXFES
foo(1.0, 2.0, { a, b -> Math.pow(a, b) })

31135 g yig double ¢ gl o il padolas i Ll Bymi Wil layg dsyls @1y o Math . pow &Il

‘a;’ &gl gslg
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Olyaeadl 3L o My ligg (isllns @ls dacy 139 yoSaus Als gy plasuzul luSas double ¢ gdl o
1zl

foo(1.0, 2.0, Math: :pow)

byl g=le . w

3 g9 LuSay oy liag dizen @8 )] dagye @ls galye Lle Joondl Lisay 1.1 lisS 8
) dagsall yoe galiall BMsy (e liag dogsall dseudl A5 | g sall by @ g ot Jale 13
Saleall AW (arity) dus3 auis o) {unbound references

RV TS LV JQSU paSeiany 3 (oWl Izl o3l

fun String.equalsIgnoreCase(other: String) = this.tolLowerCase() ==
other. toLowerCase()

listof("foo", "moo", "boo").filter {
(String: :equalsIgnoreCase)("bar", it)
3

(String daadl cllas e gl s g2 yo el wie oS duslund] 3t Blgluall Dl gy Als Lpal
Als I el 5355 dbolungy LiSiay ¥ &l isy lang o iiluall 9 JoI Jalaalls (, String) -> Boolean
o3 8332 Wls B o351 830 lgalas el 1y iy Ko Sl B dndiy

oyl g o alascial 8yall sdag (gy3 B30 gl Lics

fun String.equalsIgnoreCase(other: String) = this.toLowerCase() ==
other. toLowerCase()

listof("foo", "baz", "BAR").filter("bar"::equalsIgnoreCase)
bar ga Il aluall Lle bayy 9> ya clasl equalsIgnoreCase dlall cayyedl Lusi plasciwly LuSay

I Byl 0y yad) el JSLadl g yall 13a ellagg (String) -> Boolean daayl go lia W zuug
Silter &1

@ &gl gslg
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835l Aol Wbl .5

0855 Lose this d o lusall LalS)l lg] e Ll a5l o @ls ol Lz o Baludl Jodll 3 Lialss
plascraly el Voaig dgilesral e lie Jout) A1 OMlalos ciyyes oSay (bS48 A g J51s
Ul delall

fun foo(fn: String.() -> Boolean): Unit
e dlad o i3 e gleaswl b bl (Foo Il qus (6 0 Al clesciwl aue wel3 asyg

:F00 W ayyei LlasT 13] g3 o) liSay LS

fun foo(fn: String.() -> Boolean): Unit {
"string".fn()

}
‘@ ggzall Jloall ga Layl 832all 0da Jasi

val substring = fun String.(substr: String): Boolean =
this.contains(substr)
"hello".substring("ello")

¥ Lkl Y 1iag (Foludl 8 WS yzdma ] Als sliw] 8 caiyi oS 13] dggamall VW deloo Joa5 03
Ba3as dls plaseialy oagasy Say

.é>i~;§9%g &#aiﬂb'lm‘Fhihug‘14béﬁusDSL.QES.&;BA#m\ﬂQJ‘Clﬂgﬁgw.uﬁ

IVM duolisdl Bls AT § Jlgal .6
ol Lasg (First class functions) asls)l Jloadl qend oS5 o izl Bl AT o0 8).l'w?1| S8
s 1ol Ball ey 2S5 gyl 83¢21 2o 381931) 6 Ll Bugius lisS
o Functionl g Functiond La s Sliol ye s JI Biad s S 8 Jloudl gyax o ozes
dlalSaall dgdl Y51y g ol ) 0y ks 13]g s aall sae arall @l 6 @8l Yay 3] 13Sag Function?2
Boolean— (Int) daall I3 AWl Jlall Jeew Job @il ad] B30 o ¢l 4820 (o (Kaziwd IDE

@ &gl gslg


https://itwadi.com/

olisS 48l oyl Ladgll dnoydly ddse LV Jloall: pualsdl Jadll

Wl sleaial I Bluol o anlg IS ellay e Functionl<Int, Booleans JSiv Ll ¢ ol ygbis

.a-H.L” (Q‘y_? ké-,{)SL'fJ P* _ ’.aSU.U
1Jlsl Dilalan S5l (yl3S) & yamall 8380l (pa FUNCELONG chpyes ol

/** A function that takes @ arguments. */

public interface Function@<out R> : Function<R> {
/** Invokes the function. */
public operator fun invoke(): R

Al JBal Jeles Ldy il Functionl cayyeilia

/** A function that takes 1 argument. */

public interface Functioni<in P1, out R> : Function<R> {
/*% Invokes the function with the specified argument. */
public operator fun invoke(p1: P1): R

}

QL&&gﬁafﬁe85&;&91O¢q4|udoﬁhgégfbgwﬂ|J.M&d[tgjg_ngjLﬂALi@jé_wﬂ‘&ng-dLhﬂ
.Gkl 130 FunctionN

3ol
Liesg b @15 eleazuwd Joall ssSnll oo WiSay (lisS Bians oynapms sill gl e JlaaSs

I8 oo olassciwl gl oo suel dodiyh Jlos paseius
sl AWl oda I il
val isEven: (Int) -> Boolean = { it % 2 == 0 }

I 3952y Angead] Dl 030 grzes

kotlin.jvm.internal.Lambda implements
kotlin.jvm.functions.Functionl<java.lang.Integer, java.lang.Boolean> {

‘a:»’ &gl gslg

final class com.packt.chapter5._5_x_inlineKt$test$isEven$1 extends
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public static final com.packt.chapter5._5_x_inlineKt$test$isEven$1
INSTANCE;

public java.lang.Object invoke(java.lang.Object);

Code:
0: aload_0
1: aload_1
2: checkcast #11 // class java/lang/Number
5: invokevirtual #15 // Method java/lang/Number.intValue:()I
8: invokevirtual #18 // Method invoke: (I)Z
11: invokestatic #24 // Method java/lang/Boolean.valueOf:

(Z)Ljava/lang/Boolean;
14: areturn
public final boolean invoke(int);
Code:
: iload_1
iconst_2
irem
ifne 10
iconst_1
7: goto 11
10: iconst_0
11: ireturn
com.packt.chapter5._5_x_inlineKt$test$isEven$1();
Code:
0: aload_o0
1: iconst_1

2: invokespecial #33 // Method
kotlin/jvm/internal/Lambda."<init>":(I)V

5: return
static {};
Code:

0: new #2 // class
com/packt/chapter5/_5_x_inlineKt$test$isEven$1
3: dup
4: invokespecial #53 // Method "<init>":()V

<a=>' &gl gslg

S W NN =,
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7: putstatic #55 // Field
INSTANCE: Lcom/packt/chapter5/_5_x_inlineKt$test$isEven$1;
10: return

3
rpuge wanall lia ol Jo¥l shaudl 8 35 o) elisay
kotlin.jvm.functions.Functionl<java.lang.Integer, java.lang.Boolean>
ANl ghin e gguni Jlgs elesiul dlllia o Lyl bas Mg dalidie o3I Al g o go l3a Bslazy
.modulo(2) ddasll 3455 Ll irem g iconst_2 Leuds
M5y > e goumid Jloadl o Layg weals gl @1l eleswd zloadly ima soSipll 4z

ol 2l 8asb e Buyaall z3ga3 il Lo lgasnad (Sagd dgidls o

EMalos o) NI (arity) dud)y 3aL5 gasb e (Closures) olalaall &llac 345
B1ED 13a Biaall zyays wbldall Olyzine o g iBLo]

aSpe dls .7
AU Botasl oS dadigh AIs ol sgmge Llel cotun oo Al dayd zlysenl LiSay &S Loy 4l
function) sse dlly Leas Wl oing 33250 diyby lhe Jlos bae oy paadly W maws 4l dabsll o
.(composition
4Ls| Jgudl o 3 gog dSyall Jloul) zoss mes ¢l lioS ellai ¥ (x5l Slall o usell LuSe Lle
ol 08 caedlall 31 ssd Lgaly Ll Bilsg)l plasizwly Ly dols 3aslg
(el e ol lageeatwd 30 gan Al g yiwg (Jso] dls LT 4S50 dls gy ealdl LSy

Ll Al OMs s ¢ o dsllae Jo3 @Il Slas5e £ 93 0058 ol wo edallig

fun <A, B, C> compose(fnl: (A) -> B, fn2: (B) -> C): (A) > C={a —>
val b = fn1(a)

‘a:>' &gl gslg
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val ¢ = fn2(b)
c

3
lice 203 oS gy dolsdl Al ga Bl S cpuenny iy Lo s> I @ghaa dagylay Jlzall i S adl
B o yog B I A cleazal M5 o Lalisks 2lls € LI A ga oS35 o gyt 2l D1l gy Lo gl
CJ

Il ool e Wgguey DIl o3 sleazal LuSay

val f = String::length
val g = Any::hashCode
val fog = compose(f, g)

hash dad Lle Joand) & Wiy deadl dadudl Job e Joanl Jo¥l zdls axlya Liddzal Lo
dea) dludis Godat 3uyb e T0g cleazal iSay (80 lagaeas symasg (Johall 1ig)

fog("what is the hash of my length?")

Al @ g Yol cpeadl Lle Aol iy llg (ool imally 4Sy0 Als Lud 30
ol 5o casis 8 Jloall Gabas cells opo g sl I Jgo sl sLucdl e

Jlos elziy 13a oy 8slazwdl LiSayg cdzosa FUNCELONN BluoY fud | B3 gl guas of 1S4

e Cewlin Jole go infix d2loo plasciwd DI oSy d2loo aui Lics w8luoll sda e dniigh
plascl) Jgul oSyl

compose ydi | zlisg dndigs Jlgo o slacl Jlgas 3] infix Jlgs cauyed oSay ¥ ail wlai Wl Lay

viglall FUnctionN dswd le dedigs dls @l Lle lgas e

infix fun <P1, R, R2> Function1<P1, R>.compose(fn: (R) -> R2): R2 = {

@ &gl gslg
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fn(this(it))
3
&LAJ@L&AW)JOM:_L:M\JL\QUW
val f = String::length
val g = Any::hashCode

val fog = f compose g
ol 2o ﬁduﬂiJ|¢9;A|OAISﬁ;kﬁ)iSi;L,m.x?ggi‘ah>)dlosm 88 (Jale alaseied 13a (Y &3]

:operator &oladl &l d8lolg (il Jale

operator infix fun <P1, R, R2> Functionl1<P1, R>.times(fn: (R) > (P1) -> R2
= {

fn(this(it))
}
S ajleszal cliSay
val f = String::length
val g = Any::hashCode

val fog = f * g
ASsall Jlgall hde aes Sle gound Al Olall e 15,08 1 wilzsg o
sraldl JlgaJl .8
S LS aras 5w IS Ll el OIS dlal Lo Jloadl 18 diludl LusYI 3 Ly LS
2103 Ll y8 Jloall plascral agacy @Il eleazul aie i Oleleazal Lagl Clang (heap) dogs!!
DN o] B aall 15 dalSI 23gd (AnTine dooliball dalSIl plascinly sl 13 Cim o 5gS 1 prawd

c3g o sl IS aJgis lgnsws o Loyl Lgdlales )] BLoYL Anline dodle Lede 2]l
[(Inline function) 5 yile dls dwwdl Sels Lo g eleaswl

ISy @31 3y gall libes 1agy el disylay 5)lgall go Jolass dls Lya) of Loyuad) Slarally lia Lz like

‘i'»' &gl gslg
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bzl ayi dmasdl byagaldl cOlS gl Limg ixgmo

fun <T : AutoCloseable, U> withResource(resource: T, fn: (T) -> U): U {

try {
return fn(resource)

} finally {
resource.close()

3
Lasiy (dylal) b 210l 0igd Jasd try. .. Finally as 8 @l Jales G Lale sa) g5 S
alasitl LuSay (3MeM 18 sy alascrwl Ul LalS 63l dimaydl Olyagad] jasy d13] e dblu

Sl

fun characterCount(filename: String): Int {
val input = Files.newInputStream(Paths.get(filename))
return withResource(input) {
input.buffered().reader().readText().length

}
o 32| (leoa) withResource pasciudy Byl sae Cowndy ol Tylg lale Il ode s
bzl 03 13] oo S S50
dgoenyy Bybads OAES 13 (iscwS @l Joloo elas] I 5a¥l by gy cdammoydll Byapidl 0d Cayyad sie
g BlSo jonia 8yS101 ] -olalsall - cl32 Yl ol Blazud il 6 Olya Sac 2in Jao

:characterCount dlu Biaall dawlgs SWIssSuldl e 8ybs &4

0: aload_0
1: 1ldc #37 // String filename
3: invokestatic #15 // Method

kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull: (Ljava/lang/
Object;Ljava/lang/String;)V

6: aload_0
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7: iconst_0
8: anewarray #39 // class java/lang/String

11: invokestatic #45 // Method java/nio/file/Paths.get:
(Ljava/lang/String;[Ljava/lang/String;)Ljava/nio/file/Path;

14: iconst_0
15: anewarray #47 // class java/nio/file/OpenOption

18: invokestatic #53 // Method
java/nio/file/Files.newInputStream: (Ljava/nio/file/Path;[Ljava/nio/file/
OpenOption;)Ljava/io/InputStream;

21: astore_1

22: aload_1

23: checkcast #25 // class java/lang/AutoCloseable
26: new #55 // class
com/packt/chapter5/_5_x_inlineKt$first$1

29: dup

30: aload_1

31: invokespecial #59 // Method
com/packt/chapter5/_5_x_inlineKt$first$1."<init>":(Ljava/io/InputStream;)V
34: checkcast #19 // class
kotlin/jvm/functions/Function1

37: invokestatic #61 // Method

withResource: (Ljava/lang/AutoCloseable;Lkotlin/jvm/functions/Functionl;)Lj
ava/lang/Object;

40: checkcast #63 // class java/lang/Number
43: invokevirtual #67 // Method java/lang/Number.intValue:
01

46: ireturn
ol @35 ol eliSagg 26 sl 3 50 Liags il a3l 16 oSuldl Sl yiie e slimall il ddly
ooy g3l carallg 37 3l o withResource Il JI lysyas 18 ol 3a3oes Al aas d5eus
.com/packt/chapter5/_5_x_inlineKt$firstsl Leay dsiaall Al &yaadll 5ol e
oy o) lieS Bian oyl Byale 7] S swad withResource dll Jle inline dode Lasg 13
eleszadl 8850 8 dmnydl Byaead] Wagw ol o Jayg wpan B eleazulS ola

i Lidall dalS)] plasenaly A1 ool pas Aol
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inline fun <T : AutoCloseable, U> withResource(resource: T, fn: (T) ->
U): U {

try {
return fn(resource)
} finally {

resource.close()

Sl JlcharacterCount cleszwl Binall @yt
fun characterCountExpanded(filename: String): Int {
val input = Files.newInputStream(Paths.get(filename))

return withResource(input) {
input.buffered().reader().readText().length

3

Oyzes a8 characterCount J sgSaldl Olayses g Bucluwall Jlgall Lle Byoddl |8 Ldaa ga lia

Bole Sy
0: aload_0
1: 1ldc #48 // String filename
3: invokestatic #15 // Method

kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull: (Ljava/lang/
Object;Ljava/lang/String;)V

6: aload_0

7: iconst_0

8: anewarray #50 // class java/lang/String
11: invokestatic #56 // Method

java/nio/file/Paths.get:(Ljava/lang/String;[Ljava/lang/String;)Ljava/nio/
file/Path;
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14: iconst_0
15: anewarray #58 // class java/nio/file/OpenOption

18: invokestatic #64 // Method
java/nio/file/Files.newInputStream: (Ljava/nio/file/Path;[Ljava/nio/file/
OpenOption;)Ljava/io/InputStream;

21: astore_1

22: nop

23: nop

24: aload_1

25: checkcast #31 // class java/lang/AutoCloseable
28: checkcast #66 // class java/io/InputStream

31: astore_2

32: aload_1

33: invokevirtual #70 // Method java/io/InputStream.read: ()I
36: istore 4

38: aload_1

39: checkcast #31 // class java/lang/AutoCloseable
42: invokeinterface #35, 1 // InterfaceMethod
java/lang/AutoCloseable.close: ()V

47: iload 4

49: goto 66

52: astore 4

54: aload_1

55: checkcast #31 // class java/lang/AutoCloseable
58: invokeinterface #35, 1 // InterfaceMethod
java/lang/AutoCloseable.close: ()V

63: aload 4

65: athrow

66: ireturn
seada e b sls Bl u‘_aui u.‘_ll Gmeaydl 8yaadl ZY @yl udl e sgSnlJl slajl adl
J_?g%i‘a_i@:Jlqég‘inline.xjsncx>+,oicom/packt/chapterS/_S_x_inlineKt$first$1

I8 s jadss sw @) LT Baldl ssSll e o5 o cliSagg o 8Lo] cano

i my U3 LS 13 S als3 4B G gamaydl Oladadl] d40S oY (iyling 83200l 0k plasczual Cony
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83423l Ll dolsg plaxadly [3pae Slall oS, 488 ddzs ddl> 8 (allocations) Slagasudl (e sasll

gasall Wilsgll Jze ladl

0 3ead B335 Ol ] o983 o)) Baalea Jlgs Jlamil o)l sduny Bhadll oS 13]
syl 13] sadoedl ae Jdass cliSayg J3isd

Noinline Cawogil .i

oSay ¥ 8y alall 11 Yo ks (inline) yle 833 Jlos o 8 oLl sy 3wy a8
.noinline capogdl pascius A (yutua go glasiwl (Say Y inline dals)! éi))_,,.é.m I gz

oS Ll Sz Jo¥ I Bead g copedls I withResource Jlue yzéad Jladl Jow Lle
gall @ME] amy &5l Gidatin

inline fun <T : AutoCloseable, U, V> withResource(resource: T, before:
(T) -> U, noinline after: (U) -> V): V {

val u = try {
before(resource)
} finally {

resource.close()

3

return after(u)

3
LB I S 6 ey 3 ¥ UGS s Y Jo Lies a5 @I ezad o) celitnl A>3
Jodl Il 515 s Balall Jao FUnCtionN dsw 3 A1 st noinline uogdl 8lols byl
Byl Ay

alysl Sl sl 3l g sl Edona Byl slae plaszaly @1l sla ezl

fun characterCountInKilobytes(filename: String): Int {

'<it> &gl gslg
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val input = Files.newInputStream(Paths.get(filename))

return withResource( input,
{ input.buffered().reader().readText().length }, { it * 1024 } )

3
fun characterCountInKilobytesExpanded(filename: String): Int {

val input = Files.newInputStream(Paths.get(filename))

val size = try {
input.buffered().reader().readText().length

} finally {

input.close()

}
val fn: (Int) -> Int = { it * 1024 }
return fn(size)

}
ALl deSall Jlgs oo asanll Ls elo¥l Lle 55,8 W18 8yl Jloo Jlaniwd o950 ol oSay 4l lay

Anline de Lol dals)l daulg 48320

egizilly L=l .9

dglac o iyyadls @a Bl daveydl S dsilall Sl e anly (CUMTYING) iyl pogaa siey
foo &Il cayyei LS o186 Buslg dlls Ly lgs IS Jloall (o degana JI Ba30ia SMaloa i dls Jigod
it
fun foo(a: String, b: Int) : Boolean

1SS gaciw 1 o d83all d3eulld

fun foo(a: String): (Int) -> Boolean
(INt) oo sue 20 elentuw! sue layga slg (30 dls 25 T00 o @83meall dseudll Qi REPS)

.3Lds (Boolean) dzahia dad a> i
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Jislg Males
o9y 3355 dlac g0 il e gyl of (partial application) siadl geasll ,Sa) sl iy
el ol oMlalsall g Bagiaall SMlalsall L5 Bagax Als g fg baiie Al Edlalos (lgnsax udls)

51 dale dls (o daasiin dls 5ol Badatl] gips o33 Blnsg Al (oS

Al ode Jlaall S Lle 35

fun foo(a: Int, b: Boolean, c: Double): Long

Bagax &ls Leelay)s Double g Int cpulelaall go A1 By oy oS Jlaall lin S e gind] Bads
.(Boolean) -> Long Jsu le

oS Sl 3Ll 3 o lie Odalaall oy 9SS Lasse Jo3I JBYI e cpppsand 0 2 g3l 3ok
(arity) &gy ols dls JI Loyl syoe @ oy o IS0 @l 0de Gudal luSad 0lBladl JS 8
e g3l plascil LuSay wapyaadl e Sle 1569 lully SMlalaall JS yu3ad da ol lia anigus (31

o3 dls O o ¢ 9l JB1 Ay po canlizd AW Ay law

£

i ymeitl] Guados
Jdi compute Leas ol sy gaai ol Dl Lyl ;j oyl il A e Jlzo o ey
plad Al o yel galasciw! (Say OMas Jaoeud dls compute () Al
fun compute(logger: (String) -> Unit): Unit
Jo ot Lay compute Al qugi ¥ gy i Jodig bndd dimd dladis OV wdl Looewd dls Jud3
A1l sda W 4y G Mol Lo U] Ll Qi 3l oyuadg Jndd g ntuwi
fun log(level: Level, appender: Appendable, msg: String): Unit

03 dgline diyyhy 3o cleazal cliSay

@ &gl gslg
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log(Level.Warn, System.out, "Starting execution")
53> ddgdai babazwl 13] (<) compute() pldl go dgdall 1Al 20 109 DIl dacy 881959 (g5 WS

ls b il 3yl e Uaay el plLall LuSay . Jaszwd (String) -> Unit JSa e @l clasy

RXFEW)
fun compute {
msg -> log(Level.Warn, Appender.Console, msg)
}
&Ak}Akﬁ3L5|3!ZaOE&A;ﬂﬁ§¢U349L¢ﬂ|hﬂaLmlB!Jﬁxﬁ|ép(1§%\jiQgteb%LaLQLlﬁm‘}sq
Fauae SMlales

Layse LuSay 4815 Ol3ea 8550 4398 dall oS wayyandl ol 33l Baskadl] 565 @eas ¥ sl e gud

oy il pes @8l .o
b*u.\l Jlos JI 83w 6' gy Jlos e ydw dlg FunctionN 6 desigs Jlos asass o Joll
fun <P1, P2, R> Function2<P1, P2, R>.curried(): (P1) -> (P2) -> R = {

p1 —> {
p2 -> this(pl, p2)

fun <P1, P2, P3, R> Function3<P1, P2, P3, R>.curried(): (P1) -> (P2) ->
(P3) >R = {

p1 —> {
p2 —> {
p3 -> this(pl, p2, p3)
}

@ &gl gslg
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dogan (Say Layeg Functiond mes 8loyg Function3 g Function?2 pes gow L poyoi @l

4835 Joally LY cayyas Als )] zlisd ¥ Functiont of oY . o331 Odloleall 88Lolg Gslud] e
aﬁi)g4>6}$iMLA&}}LA,QLQIé@hilm‘)skég‘ah$hinLﬂngggjibLuglﬁiéﬁdaﬂlgéli>yim
«al2aS Jaloall bizliag (anlg ylasay 5]
Mol S A1) Gyl ] Lty yed Shand (¥
fun logger(level: Level, appender: Appendable, msg: String)
rowiadd Jod Wgleaal 3ayb e I3 lgiadal @ (g 0da cayyad Lushy

val logger = ::logger.curried()(Level.SEVERE)(System.out)
logger("my message")

@ g curried() DIl eleaal 18 1 alaserwl &l g e Lo Jgasl) Yol zlisd L sy
1 JUE (verbose) Jasall JSadl gacusg paise lgidaiw

val logger3: (Level) -> (Appendable) -> (String) -> Unit
= ::logger.curried()

val logger2: (Appendable) -> (String) -> Unit = logger3(Level.SEVERE)
val loggerl: (String) -> Unit = logger2(System.out)
logger1("my message")

830 JS 8o gt IS 8 roylal) Il S s b riyo JSi glaslll Blatas Giludl Jlaall 8
sy sladay Jay desyall A1 ddy ol @i of clSay (Joleall lga8 33y

bl .10
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33S1AMN oy dylia pads dzdd] ol (OMS-aall e digme deganal Gl Bsle] o i.&.} Ol ysall pluseal
lgwds s eleszwl o g3a5 Al SIA elescial Ylgs 9? lus dalSa los Lo 3slusall Olddadld e yullg
(S Sl
fun fib(k: Int): Long = when (k) {
0 ->1
1T ->1

else -> fib(k - 1) + fib(k - 2)
b

et w3 gag Fb(K-2) o Fib(k-1) eleszal | zlisis Fib(k) eszus lovie ol by
3 uas FLD(1) D FLD(5) I ottwian o Jlsall Jovus Lo sl

JBadldad juad e Oleleszadl
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overflowing) juisall ylagd 8 clisSs iolusdl cllayl 3 8,3Suall g gyall (3 lonaidl e ot

alzsall pl) a3l g Olelenzad dzeall Olidsdl jasmy L lagds sl el (the stack

(45U lao) 3paidl 320

: fib(5)

: fib(10)

: fib(15)

: fib(20)

5 fib(25)

5 fib(30)

54 fib(35)

667 fib(40)

6349 fib(45)

o sl 1L s iy by gl JIgadly gl s o a5led (L8 (o3l adind deadlly (o35 S
83513 L] LuSags i SWL Sad Leazad 5ya IS 8 lgalusirul Balefs dagd ¥ Fib ol o350 of alaual

Map g odl o isue plastaly budily s

"%;} &gl gslg


https://itwadi.com/

olisS 48l oyl Ladgll dnoydly ddse LV Jloall: pualsdl Jadll

val map = mutableMapOf<Int, Long>()
fun memfib(k: Int): Long {
return map.getOrPut(k) {
when (k) {
0 -> 1
1T ->1
else -> memfib(k - 1) + memfib(k - 2)

3
Fib(k) Jassid bgolo §yall @Bloll 8 35y Jobl il Limaay o331 830 ol Jupa 18 (o3I
(Ll Long Jactucs <l asy) 33T sae I b k i) 08l e L yai
o) oS0 el LSy o3 g0 Dlgadl Sls o 4510 d glasll odn Jox LuSlay Jo ¢y oS JUI Jlul
5351 83513 3 eilaaS I ol @8 pusoras ol bagdodl Al s LiSlagd 1] eleazadl gl
Wi B o ol Bl
fun <A, R> memoize(fn: (A) -> R): (A) -> R {
val map = ConcurrentHashMap<A, R>()
return { a —>

map.getOrPut(a) {
fn(a)

3
o0 B @il A1 alitatass izlo¥l 11 3 Loy sl @bl LiuSay memoize alal alusiwd
ConcurrentHashMap pASCud g (AIA> 40 (VEIUESI - LLM ol o3> CJLJ Lsi sg>gl map u;:xa”

(multiple threads) ssa22a b oo plasczw dbls Yadsadl dls oS5 o>
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query auaws ¢idlg (UL sacl 3 Ligh aMaial elys] Mio dalSo dlac Lyyal Wl o2

memoize dlul slasewly query dlul G dss luSad

val memquery = memoize(::query)
ileatwly L xawy Las Functionl 8 dedigs ddlasmemoize b yyei LiSay oot o 3 yial
gl ditlo plascialy
fun <A, R> Functionl1<A, R>.memoized(): (A) -> R {
val map = ConcurrentHashMap<A, R>()
return {

a —> map.getOrPut(a) {

this.invoke(a)

val memquery = ::query.memoized()
FunctionN Glusl Lle dgilan 8,515 slasciul Jlos caeai o) Gyl 13] LiSay
8yloiwdly ol clawdl .11
glosl I 8sLasl (type alias) sylezus of Aoy ¢loil Lawd Bagas 8350 lisS (e 1.1 slacyl L 238
r-u_u.ﬁgi tgjcliad_x,,lhggﬁ‘bgi_g_x?tsj&ca_g_yaﬂlgUMQ@B‘M)”?}QLASQ‘MAC)@JSJ&

‘typealias & laall dalSl plascraly s Job LuSayg dEaus 35250 331

typealias Cache = HashMap<String, Boolean>
Byt e oiles (complex type signatures) sadsall ¢lg ¥l Slaay lacwd 3a.ds oia

A oda Belys gl lagy]

fun process(exchange: Exchange<HttpRequest, HttpResponse>):

@ &gl gslg
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Exchange<HttpRequest, HttpResponse>

A1) ol

typealias HttpExchange = Exchange<HttpRequest, HttpResponse>
fun process2(exchange: HttpExchange): HttpExchange

Lassoa Il dlac (0 3] (Jubadl edg elo¥l Jle alaal of Ll 55U ol Al elaasd ud
oo iy els¥l e 350 o) (i ByS11 ppe Ll Sy of Bt oty o @l iy lang b lucy 3all
a3 o Jlall Jeew 198 Joleza (S el i ] o)l slotas pzacsl plasial oSay ol Loyl
:String ¢ ol JI @Vl Glayyedl sia
typealias Stringl = String

typealias String2 = String
fun printString(str: Stringl): Unit = println(str)

val a: String2 = "I am a String"
printString(a)

Lo yssad o LEai adlg String ¢ oul) slezus quwl g k‘5;\119 Stringl ¢ odl Joud) Al Ld3e (¢35 LS
String g ol jletue eul Lyl s cillg String2 I
g ol uds o SMalaall e o La¥l 85L3 8 ylacwall clawlll ¢ o5 alasciuwl glazud ¥ i lgrgue 09
wldl i Jlall e Jled
fun volume(width: Int, length: Int, height: Int): Int
;0oL agolasiiwl Saall o 13 M8 olosdl o a2y ISU jlezuall clawdl ¢ o5 plascwd 1ia Uyze 13]
typealias Width = Int
typealias Length = Int

typealias Height = Int
fun volume(width: Width, length: Length, height: Height): Int
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bl Byl ode oo digb b A 0 elesial Lle o308 o0

val width: Width = 2
val length: Length
val height: Height
volume(width, length, height)
volume(height, width, length)
volume(width, width, width)

1}
A~ w

soall 5 ¢ oil) ylazuall clawll e eyl aomy (LS 30 dazyi B
Type alias declarations audll e g Moyl coass ol o STl cliSayg (LY

132 Type aliases gg3 8

(L&) Either ggil .12

oSay dad Jaad g ol lie pasiruds ((8]) ELther Lauo ¢ 65 >0 &adboll donaydl Ol4) alina 8
Aol g 0dm o o el Sle (18 ol 2l 08 Jased ELther alusuaal giladl e yless W s o
Basgll

Je—adl o a1l g S Sa g5 LY ELther go il ol o ey Il e
slo] dlal

oo s 1953l e Buslg IS cputiadai 2o (s€aled abstract class) 3lse siae caro cayyen o
Either gy of oSadll

sealed class Either<out L, out R>

class Left<out L>(value: L) : Either<L, Nothing>()
class Right<out R>(value: R) : Either<Nothing, R>()

Either carall Viay losse (3Ladls wopigiedl cyia Sl Right o Left ol 3Mb] 0l oo

ol ¢ 9 8L Right arall asscud Mas of 151
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(Fold) Lkl .i
S 3] JoW gddarw o> ooty g fold dlasll N Either JI lgacouw ! Sl
o0 doxyall dadll gyt R1ght ¢ ol g0 Either 813 40l gdatuwg Left ¢ gl 45 g0 Either
Jdzhae dly g
sealed class Either<out L, out R> {
fun <T> fold(lfn: (L) -> T, rfn: (R) -> T): T = when (this) {

is Left -> 1fn(this.value)
is Right -> rfn(this.value)

3
lia 8 alzal dghy 8 lgoasitua Ll dguludl BLoYl joey (aud ol lgalasiral (Say &S g3
oencd]]

class User(val name: String, val admin: Boolean)
object ServiceAccount
class Address(val town: String, val postcode: String)

ole Ldg oyf oy sl d g JU ol s wall Ld g o d d s Lya I o] oy ailg
IR0 pASClwa

fun getCurrentUser(): Either<ServiceAccount, User> = ...
fun getUserAddresses(user: User): List<Address> = ..

00 Jol pusciwall o oaess gouim dlg Either L o yigetCurrentUser alul o bsy
Elther alascewl «lJ3 asy LiSayg (yolsdl ServiceAccount pasciwe g Slidly  calell pusciwall

pasciwall cagle Lle Jaas

val addresses = getCurrentUser().fold({ emptylList<Address>() },
{ getUserAddresses(it) })
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Loasdl Glus gomma ¥ @l oin 8 wlead il ¢ ol Lle slazedl condl go Joles o ey oy WS

dnidd @248 daSlB oy Uilg (opolic &yl Lle

blowdl .o

siag &l dad g (filter) meayio (Map) by L) xawg Either le Jac g5 ol giladl oo
blawillin saugs 33l Al 8 Lasidg Jad glo il ol e Lgias oLiSay Uil 48390 lasll
(left projection ) s.¥1 ¢f (right projection ) ;a3

ool AW eleazal 3asb e g omadl ol Hlucdl le DAL nigo 1635 13] b pasciwall 3
Al elodl o ud 4o oy g3l ol LS 18] dasd oy ol ogads Al dasdll e oo bliu] e
Either lgigusy

gValueProjection bli | ar ool ] ool J3i ad laslesa w2 I d_dyyhll
&3 wé EmptyProjection Lalg Jlgadl ValueProjection caiall 3du—.wsd EmptyProjection
Sl A bliw] e Joand) Jlos Lle Either cacall gouow (N0-0PS) dalg of d2yl6 Ollac
Pollas

ol (oS 3y gy (rsazga oo A Jloall Bt cWlg a3all Projection warall clish o)
Sl aal (supertype) el

sealed class Projection<out T> {
abstract fun <U> map(fn: (T) -> U): Projection<U>

abstract fun getOrElse(or: () -> T): T
}

getOrElse dglly 4wty o oo blawyl 15 13] dagdll J3miw Lallg map LJodl tozdlay o3 s

oyl M) U3 a5 o dasldl] Bolasl dzs )yl Al Bz ol dagdll gyt I

class ValueProjection<out T>(val value: T) : Projection<T>() {
override fun <U> map(fn: (T) -> U): Projection<U> =


https://itwadi.com/
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ValueProjection(fn(value))
override fun getOrElse(or: () -> T): T = value

class EmptyProjection<out T> : Projection<T>() {

override fun <U> map(fn: (T) -> U): Projection<U> =
EmptyProjection<uU>()

override fun getOrElse(or: () => T): T = or()

fun <T> Projection<T>.getOrElse(or: () -> T): T = when (this) {
is EmptyProjection -> or()
is ValueProjection -> this.value
}
by yos bdd EmptyProjection J gy s ds i g>yt w EmptyProjection &i b3y

el 345 o o ValueProjection 8. .a ¢ (Mapping)

T Qi A U 1) dac s oY awas Projection b dexgs dlas getOrElse gdas
Andgh dls pasiud @ la dyaall Ll e gladyg or AL Jias 735 g0

i)l e Olblawil oda ¢l yd Elther Giall cgusy R 3533 Bglasdl
sealed class Either<out L, out R> {
fun <T> fold(lfn: (L) -> T, rfn: (R) -> T): T = when (this) {

is Left -> 1fn(this.value)
is Right -> rfn(this.value)

fun leftProjection(): Projection<L> = when (this) {

"%;’ &gl gslg
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is Left -> ValueProjection(this.value)
is Right -> EmptyProjection<L>()

fun rightProjection(): Projection<R> = when (this) {
is Left -> EmptyProjection<R>()
is Right -> ValueProjection(this.value)

Il gl e 13m plasezal (3] LiSay

val postcodes = getCurrentUser().rightProjection()
.map { getUserAddresses(it) }

.map { addresses.map { it.postcode } }

.getOrElse { emptyList() }

3 ol B b 0 e il e map dslze LuSay &S B>d (S (Sl Jlzal) apline gl Lia
sl @l W ey o8 RIGhT cuwy dagd Either caasyl 3] dslgdl
blawil Jlgo oo aujll .o

.orNull g tolList gfilter gexists 29 blawil Jlos o ay3all d8LoL yatuiw

) dzslazall dadll 2wy AW ade drarwd dad cllay bla il (S 13]g dlls exists Ldbww

2316 blawdl IS 13] False gy danell (Boolean

abstract fun exists(fn: (T) -> Boolean): Boolean

(false) Uas da s Filter @ls dows colS 13] 1Ey6 Uslaw]

abstract fun filter(fn: (T) -> Boolean): Projection<T>
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36 blawil 8 13] de5l8 da5l8 of @il 4038 tolist dlul g st
abstract fun tolList(): List<T>
(€518 blawdl oIS 151 nuTL gf dagdll orNUTL g yius J3u3-1g
abstract fun orNull(): T?

Either &94.‘.1 ujl@*” Ml 9 13 (8 gl a8y (¢ aAw.J Either &94.” QJ! J|9JJ| -LIRE- PP o)

UJLJ‘S u.«.uLA‘ﬂ‘

sealed class Either<out L, out R> {
fun <T> fold(lfn: (L) -> T, rfn: (R) -> T): T = when (this) {
is Left -> 1fn(this.value)
is Right -> rfn(this.value)

fun leftProjection(): Projection<L> = when (this) {
is Left -> ValueProjection(this.value)
is Right -> EmptyProjection<L>()

3

fun isLeft() = when (this) {
is Left -> true
is Right -> false

fun rightProjection(): Projection<R> = when (this) {
is Left -> EmptyProjection<R>()
is Right -> ValueProjection(this.value)

3

fun isRight() = when (this) {

‘%ﬁb' &gl gslg
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is Left -> false

is Right -> true

:QfﬂEQIMSAAﬁ\;ﬂlLA&H&%cyﬁlgjyﬁlgA

class Left<out L>(val value: L) : Either<L, Nothing>()
class Right<out R>(val value: R) : Either<Nothing, R>()

‘dygllag dniigh dlsg

fun <T> Projection<T>.getOrElse(or: () -> T): T = when (this) {
is EmptyProjection -> or()
is ValueProjection -> this.value

sealed class Projection<out T> {
abstract fun <U> map(fn: (T) -> U): Projection<U>
abstract fun exists(fn: (T) -> Boolean): Boolean
abstract fun filter(fn: (T) -> Boolean): Projection<T>
abstract fun tolList(): List<T>
abstract fun orNull(): T?

class EmptyProjection<out T> : Projection<T>() {

override fun <U> map(fn: (T) -> U): Projection<U> =
EmptyProjection<U>()

override fun exists(fn: (T) -> Boolean): Boolean = false
override fun filter(fn: (T) -> Boolean): Projection<T> = this
override fun tolList(): List<T> = emptylList()

override fun orNull(): T? = null

‘%%’ &gl gslg


https://itwadi.com/

olisS 48l oyl Ladgll dnoydly ddse LV Jloall: pualsdl Jadll

class ValueProjection<out T>(val value: T) : Projection<T>() {

override fun <U> map(fn: (T) -> U): Projection<U> =
ValueProjection(fn(value))

override fun exists(fn: (T) -> Boolean): Boolean = fn(value)

override fun filter(fn: (T) -> Boolean): Projection<T> = when
(fn(value)) {

true -> this

false -> EmptyProjection()

override fun toList(): List<T> = listOf(value)
override fun orNull(): T? = value

S Gyauaall 3yaall bl Yl LuSay

val service: ServiceAccount? = getCurrentUser().leftProjection().orNull()
val usersWithMultipleAddresses = getCurrentUser().rightProjection()
.filter { getUserAddresses(it).size > 1 }

val isAdmin = getCurrentUser().rightProjection().exists { it.admin }

Ji=ll dabse wlall javass .13

Jld Ladse 48 La (DSL | yaussg domain-specific language) Jlowll iazse dsll
s "yd0 43" L Jira Jae ciysdl ye OMSaall s gralyy S Lo WLE (Jlaall S o8 (200
Jnlazall ol Ollac elyn] Jegusd dadas

Jox) dakan APT Olihas dgaly JSiin 8 Jlaall dadisin OLa) (LI G2l 3 oy dmnydl 6
Sl dglgll elli alasel

functions-named) slawall Jlgadl OMales plaseiwl o> Oliadl o sgusll 380y o ligS o lasg

clasy &g 48 35S Vo laa INFIX Jlgag (Jolall Jeasd 833 Aol yxddl Odlsleall g (parameters

<s%> &gl gslg


https://itwadi.com/

olisS 48l oyl Ladgll dnoydly ddse LV Jloall: pualsdl Jadll

2y Yoo Y dabisie 48l

oo gl 1ia pisurudg [assertions) SlaSedl 3 delasciwd dabsw 48 o qeudl 130 8
LSl 13 oo 85 w8y 3 yLas M YalS Yad dasis @Blgll 3o eodsladl yaobs ol yLas il 3 ailsll
Jdeldzall KotlinTest duso alaseiwl
dulite wlalSS infix ool Jlgs .0

Sl &l L] S oy iy pLall LiSlagg op3 dagt) dad colud o aSTall Uaay 188 65 o

8l gluall (40

fun equals(first: Any, second: Any): Unit {
if (first != second)
throw RuntimeException("$first was not equal to $second")

U godl e @] ada plackirl U3 aey LiSags

equals("foobar", "foobaz")

gedJdloi o} en i Jlldg  Iasdl oS wg (3l tau 130 oo ud oS a1 o
Anfix g gl
infix fun Any.equals(other: Any): Unit {

if (first != second)
throw RuntimeException("$first was not equal to $second")

Sl gl Ll dalascial LiSayg Anfix Joley zlacd) desgs dls o3 covol A1 AT 1353

"foobar" equals "foobaz"

il 13959 45T Lglon ANI dzaud Bole] LuSay layyg o Juldy Lol 130
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fun Any.shouldEqual(other: Any): Unit {
if (this != other)
throw RuntimeException("$this was not equal to $other")

1S b.\.Sb s (3o
"foobar" shouldEqual "foobaz"
Lo degans ol oo aSTl JLaall Jerws e LuSasd dsglucall yui o) oyl OilagSei ely o3l LuSay
listOfNames.contains("george") shouldEqual true
51 e B o LSy 2 833 Saall gyl Olpde 2l gy 4S5l e 13] 28l ol o)
i Y20 oy &S Lozl 13] Lg)lza ¢y 5Se §LI5 21480 dglyls
listOfNames shouldContain "george"

rdadigh Als S L8 ox dunlide dalS clad] Gayb e U3 Job LuSay

infix fun <E> Collection<E>.shouldContain(element: E): Unit {
if (!this.contains(element))
throw RuntimeException("Collection did not contain $element")

}
13] Lo Bl B3l ol 8 4285 8518 aual i LS (Slogancdl o .65 ol e Jamges ol 3 by
03 dgpliie damay Byl Lyl o (S o) 13 dissarnall £ o5 ad 90 yousll g 03 IS
1listOfNames shouldContain 10.0
LS e 8yl oo owludl Bagld (I SeiBac o ganlly L o Jlos 8LoL M8 ia y3kal

0y dgline dimayy Olsags

@ &gl gslg


https://itwadi.com/

olisS 48l oyl Ladgll dnoydly ddse LV Jloall: pualsdl Jadll

listOfNames shouldContain "george" or listOfNames should beEmpty()

dangs @Iy 65T ol g (S el o pand Llg OF @ul INFiX g gl o dls ] zlisins LT alss
Unit L8 or caysi Lo Jodl 8ySall dnfix aluscul oo o Sasi o> dals dls g
infix fun Unit.or(other: Unit): Unit
I8 clizzaal oy a8 Jailly o5y ol oSay 3l CSladl 16 celizzaal a3 SlaSeall o lay wells gag
s 589 @dad ol amy OlaSedl eleszal J] dala pos @bl oia 8o ablidl LuSay ¥ of OF elesiul
9335l 33l Caladl H1yST oo LSy Jo el
)—L—c—) ul}A_Qﬂlg (or ).a_:_) J_.a.:ﬂb (81 =09 A Sodl gl L;.l”g Matcher J.:Lo ;&ly‘m oy O3
:(and
interface Matcher<T> {

fun test(lhs: T): Unit
}

.m@&wu;muuamuyipuanauguuxuua@&MAMgu&wweguuﬁumﬁm
Ol lesll Lead
:empty g contains e JSIMatcher ias | glovw Al o
fun <T> contain(rhs: T) = object : Matcher<Collection<T>> {
override fun test(lhs: Collection<T>): Unit {

if (!lhs.contains(rhs))

throw RuntimeException("Collection did not contain $rhs")

fun <T> beEmpty() = object : Matcher<Collection<T>> {
override fun test(lhs: Collection<T>) {
if (lhs.isNotEmpty())

@ &gl gslg
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throw RuntimeException("Collection should be empty")

}
oo i Jediw u_‘_ng should _eas dls padts Lies Q.QL.A” sle sda cleanwd dayyb ) Yl zliss

infix fun <T> T.should(matcher: Matcher<T>) {
matcher.test(this)

;IS Baludl Jlaall LS sle] oSay iy (Slyladll Jueadd 8ol 33 Lo should @ls o5 S

listOfNames should contain("george")
doagh Al i (gSE Oi oy (Bludl B iS5 LSy (i Uaall (py gand) or Al Bls] eBg (Hl ol

:Matcher dgxlg)l JI lgaoan 13
interface Matcher<T> {
fun test(lhs: T): Unit

infix fun or(other: Matcher<T>): Matcher<T> = object : Matcher<T> {
override fun test(lhs: T) {

try {
this@Matcher.test(lhs)

} catch (e: RuntimeException) {
other.test(lhs)

3
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Sl eleszad Lels M8 Jo¥l Billaall o 13] (Sl Lleg (Jasll doyd Sl gillaall eliacy Jo¥I &slaall
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listOfNames should (contain("george") or beEmpty())
d283 3 e Ula Soi Lasl galaserwl LuSay dls LS W zlawd) 568 Ay OMdtwa oo S Les
2'5.\:>'9
listOfNames should {

contain("george")
beEmpty ()

DSL § Al il placicl .
oy L yamany @gd [DSL o)l dadsin d8) 1S aue d398 ddyylay Jloall Olidlia plasciwl (Say
ceen Ll @) 0 lalascinl yaudy (S) B33 dls 6 galaszal (Say il ol
%g‘}Aﬂbl*ynJ%J&UzyLaﬁgtﬁiﬁﬁm%ﬂlLAL<bJQk}mﬁE;ﬂICﬂ&u&d'bgsqeiﬁﬂzdud'Jﬁyuu#ﬁ
0l Y dtlio Jao 085Sl Bl judl
listOfNames should {
contain("george")
contain("harry")
notContain("francois")

haveSizelLessThan(4)
3

Jiorw ol anlg aio 8 haveSizelessThan g notContain g contain &ilaSedll Bietu

sl L] da bl ges 11 00 sleazaly 1o oy da3mall Dlal) Lzl

class CollectionMatchers<T>(val collection: Collection<T>) {
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fun contain(rhs: T): Unit {
if (!collection.contains(rhs))

throw RuntimeException("Collection did not contain $rhs")

fun notContain(rhs: T): Unit {
if (collection.contains(rhs))

throw RuntimeException("Collection should not contain $rhs")

fun haveSizelLessThan(size: Int): Unit {
if (collection.size >= size)

throw RuntimeException("Collection should have size less than
$size")

b
b

lia paseead s ] zlisuewg LollectionMatchers Leay o B OlaSedl ayyan o3l Lad
ShOU‘Ld @ uL.\ SN si 4 I &s sos) ‘W)JJI C)l\f!” ’71” % 4 1< L‘g"‘z waS
lia Jed

infix fun <T> Collection<T>.should(fn: CollectionMatchers<T>.() -> Unit)

{

val matchers = CollectionMatchers(this)

matchers.fn()

3
50 S| 3l 5L8 wells o @il e ooy3T 30 @Il go InFix dsLiall dalS)] Llaszal (o35 oS
Jeizall degarns Lo goun Ll Il
Aol gule 33830l DI Lyueazalg CollectionMatchers diuall dsws A1l qus sl Glasl
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bl Sl 8 @il gl ells eleazal Lusey 3 LCollectionMatchers cuall clael Jlgs

L oSTg elas3l o F8=il .14

error ) L lasdl @Sy 59 a9 s 3Tl o b ol &2abgll & syl lizas doplus 8 Jadi
[(validation) gas>al LYl jasy 8 13a I sLigg (accumulation

iagdll o § o0 ¢ Loyl pgiSags lu_eLk»Qa_s)m S 85 oo oo dludua Lyl Qigas'é)iéjl
Jloadl oia gamiuwg das ol calusee J3aall I8 13] db sl dagdll oo £ 939 prumno I3l IS 13] o LI
lgnan daSlyzall elas ¥l ells e ¢ MYl LuSay dlgd] 39 (Sax§ o) elasl gaany Blaxsyl go syl

Lle Invalid g Valid Wauiwg dgolaseinl LuSay ol Unasdlg dovaall ol z3las s gy fas
Validation awy slef cara) slazal laadls ¢ oimws o sl

sealed class Validation

object Valid : Validation()
class Invalid(val errors: List<String>) : Validation()

Ledl Uns 1S Blizug iz Judhas S Lle clasYl e 48 e gons Invalid dls 3] sy
Al gl Jas ¥ 15 3350 008 Valid Lolg cellas Yl @Slyz i Lawss

Student o)l cllg Student dswdl 5o o Bésdl 9o Wlie &y oSew

class Student(val name: String, val studentNumber: String, val email:
String)

‘duono ematil g studentNumber g name Sdlaleadll ol ¢po St Ll Jlgall jass Izl

fun isValidName(name: String): Validation {
return if (name.trim().length > 2)
Valid
else

Invalid("Name $name is too short")
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fun isValidStudentNumber(studentNumber: String): Validation {
return if (studentNumber.all { Character.isDigit(it) })
Valid)
else

Invalid("Student number must be only digits: $studentNumber")

fun isValidEmailAddress(email: String): Validation {
return if (email.contains("@"))
Valid
else

Invalid("Email must contain an '@' symbol")

b
Invalid i Valid Le| :Validation pe dsus s Lgil o dpwladl dbidl doesls Jloall geax
Slowy YLl lie 3Y ldig dulell b oSl dl jesd adallyg Uasdl oo gl does e 2ly
e S5y oy Sl syl $ns BS s 2lbas Yl ]y
Bayain dzed dludu dad o d5cus clad] o (Sas e Tnvalid §blye S8 selun b cavaiw
Ol LSl ey Ciaadg
class Invalid(val errors: List<String>) : Validation<Nothing>() {

companion object {

operator fun invoke(error: String) = Invalid(listOf(error))

3

oy s e lia Jab bzl 13] 51 o (35S dia sllas ¥l el @1y gyl ) 3 zliowias
PLUS plaserl cayysd aged Uil Belyil) 4418 dame il §ya,all le Blasd Lalgall

sealed class Validation {
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abstract infix operator fun plus(other: Validation): Validation

Sl ias JlValidation cawall o8 hio IS zlisen
class Invalid(val errors: List<String>) : Validation() {

override fun plus(other: Validation): Validation = when (other) {
is Invalid -> Invalid(this.errors + other.errors)
is Valid -> this

3
object Valid : Validation() {

override fun plus(other: Validation): Validation = when (other) {
is Invalid -> other
is Valid -> this

8o Validation dlzel zas Lle oyald o3 oy

val validation = isValidName(student.name) +
isValidStudentNumber(student.studentNumber) +
isValidEmailAddress(student.email)

Lies oSy JinS Byanlo 4l Jomogll badd LuSay qally celas Yl g 13480 s Joas ol agy d3usle
(2158l IS e o Basks o a8 e Joandl W zlawd) Baclus @ls g

U daadl D1l oda Jasi

abstract fun <T> getOrElse(t: T, or: (List<String>) -> T): T

: IS dgepall Bluol IS 5 lia Mhigu

class Invalid(val errors: List<String>) : Validation() {
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override fun <T> getOrElse(t: T, or: (List<String>) -> T): T
or(errors)

3

object Valid : Validation() {
override fun <T> getOrElse(t: T, or: (List<String>) -> T): T

]
—+

S @l solas x5l slasciwl Yl LiSay
fun validateStudent(student: Student): Student {

val validation = isValidName(student.name) +
isValidStudentNumber(student.studentNumber) +
isValidEmailAddress(student.email)

return validation.getOrElse(student, {
throw RuntimeException("Error creating student. The errors are $it") }

clas Yl pa @l @S1y5 oo do5ladl HEMes Yl yag (] 13g) By HBMzs] Ul
S Sb P ¢ lao¥ Juosd dls (8 @udll oda plasciwl @ fpog i JI s
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e ety dggle dlads 5185 Jadll lda 5 dliug

(General properties) dolall Sloolsdl o

(Visibility) asall o

(Late initialized) da>Wlg (Lazy initialized) dgus)l dgdl

(Delegated properties) dasall Sloolsdl o

2ol o du Oleolsl pusirad o ¢

Lo gd) Ll 39Sl le 83085 aliug Ll (o )ligS dzols pasiiud &S gy well3 Lle Bgdleg

pothe 3 als b glla Lia Bag2sall laglaall oS (CH# e 13Luma S 135 o amasd] Bioall oy
NET dle o Sleolsll

Solvolsdl pastind 13U .1
Oleolsdl JiS @easd dndus deleo pluscnl dimasdl <liiead mau e oo 351 g Sleolsl
(0 Lo B>d Byet) dageall Oleolsdlg (simple properties) dagl
Olaglen U5 Bsle §layd o lenyas o (Say o)l Dl Slagles Lle gy lhio ey Bye oS
ol say >3sad o ey (Jofi> S 3 Al
class Student {
private val name:String;

private val age:Int;

3

dgmnydl Olagdedl s Js5 8 o8 Intelli) o sl ppusd) 53520 JS Bla 6 030 J20 Bluol (o
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public class Student {

private String name;

private intage;

public Student(String name, intage){
this.name= name;
this.age= age;

3

public String getName() {
return name;

}

public void setName(String name) {
this.name= name;

}

public int getAge() {
return age;

3

public void setAge(intage) {

this.age= age;

{ol3sS 5 Ll gyl Byapall &S LiSiay a5 3 Lies

class Student(name: String, age: Int) {
public var Name = ""
set(value) {

field = value

public var Age = 20
set(value) {
field = value

@ 2l ol


https://itwadi.com/

e 8l o Sleo B8] 1 uslud] Lol

3

init {
Name = name
Age = age

3

3
Ud 3285 ol g3y LAl Oleludl o sdag (Dol Olayyss oy TNt ALS ayyei o of sy | e
plascry Jlie liag wasyad Uas e Josiud Oleo bl Olayyed ass Int dls woss 3]y o Judzuwall

sl izl

val student = Student("Jamie Fox", 20)
print("${student.Name} is ${student.Age} years old")
student.Age+=1

print("${student.Name} is ${student.Age} years old")

Jo-asll javap slsf | o331 830 39w elladl] e g8lgll 3 Bamy Lo o35 Lies o) Mg 132 9ty
o ) Blas e a e baniag gelo¥l sha Jbads e ssSal Ll

public final class com.programming.kotlin.chapter@6.Student {
public final java.lang.String getName();
Code:
0: aload_o
1: getfield #11 // Field Name:Ljava/lang/String;
4: areturn
public final void setName(java.lang.String);
Code:

6: aload_0

7: aload_1
8: putfield #11 // Field Name:Ljava/lang/String;
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11: return

public com.programming.kotlin.chapter@6.Student(java.lang.String, int);
Code:

24: invokevirtual #42 // Method setName:(Ljava/lang/String;)V
27: aload_0

28: iload_2

29: invokevirtual #44 // Method setAge:(I)V

32: return

3
Josud b3 call alod il Lo chlutiall ud st cdgmnoyd] 380l opo I3 S35 s dblul Joi oy0
age gnanme Y1 s (backing field) sucls Joi> degans e s Uset bayallg get Cladl ails
50 Joall aeluall Lasdl acs) jlatue awl 9gd §set dls J3ls Field dolaall dalS)l alusinl cbasy o
99t ¥ cleazwd 23sa) bal go Blhaall ely gipes Bla o BsS) dimayy Brieds Ceassizal 13]g il
setrx*

Student student = new Student("Alex Wood", 20);

System.out.println("Student " + student.getName() + " is " +
student.getAge() + " years old");

student.setAge(student.getAge() + 1);
Sl Odaloa Lid3e 13] ddagan Olpolsy oYl Blozs lanie Bhaall &lya8 e dlalSIl 8slazwdl LiSay
sudo getter Lls Wgiw LY Lia e oo llnall Jasll 1S5 s g Bhoall dys val @l Lle Student
setter Uals
Aol Blagng py8 s LY pase setter buls ybon wiyis Student dl 5 salall 6
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class Student(var name: String, var age: Int)

Lkdlaﬂ'ObgdﬁézﬁduquJj%ﬂ\;é&bqﬂ|iéiﬂﬁg%7ﬁd|u#ﬁj&i>yiqﬂ‘géLJ‘J§£ngL;!Culﬁ|M
Aeluall Jasdl a8 baoal badd putfield pasciucwd invokevirtual #%% ( set*** )

BNy déluall .2
Sl ga ols Mel &elo
var/val<propertyName>:<PropertyType>[=<property_initializer>]

[<getter>]

[<setter>]

ol Lo 4ol ¢ o3 85 o) Sy ell3 Lle Bodleg (oylzs] setter g inttializer o ejr oo JS
g0l g o3 Lo fyaomiuall (a3 pag rlaall dxgl Lo Olyas ell y8gy lan diiiun ol (Say Biadll
gyl Byaall Zabg Jal e

Hoan ks getter Lls Lle Jasciud wal doliadl dalSIl alasely bas 32046l daols wdie 1]
Ll dzols ] 7l oyl Gacdad) caial oxgll Sl sgasd elle of Jises setter kuls
Rectangle caiay a3l 3lozy lasic dzolsdl oda J2a) zigal oo liag

interface Shape {

val Area: Double

gaits

class Rectangle(val width: Double, val height: Double) : Shape {
override val Area: Double
get() = width * height

val isSquare: Boolean = width == height
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public final class com.programming.kotlin.chapter@6.Rectangle implements
com.programming.kotlin.chapter@6.Shape {

public double getArea();

Code:
0: aload_o0
1: getfield #12 // Field width:D
4: aload_0
5: getfield #15 // Field height:D
8: dmul
9: dreturn

public final booleanisSquare();

Code:
0: aload_0
1: getfield #12 // Field width:D
4: aload_o0
5: getfield #15 // Field height:D

16: iconst_0
17: ireturn
public final double getWidth();
Code:
0: aload_o
1: getfield #12 // Field width:D
4: dreturn
public final double getHeight();
Code:
0: aload_o0
1: getfield #15 // Field height:D
4: dreturn
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publiccom.programming.kotlin.chapter@6.Rectangle(double, double);

Code:
6: putfield #12 // Field width:D
11: putfield #15 // Field height:D

14: return

}
b aeluall Jasdl dad ¢ los] J2o dagun getter Cdlod) dasydl a2l 5558 (LYl jomy B
3929 inds Oluylas L8l g il clile Conyg celudny seluall Jisdl 1,805 | zliszas Al 030 Y2 2
JaJl G 4y eyl SIS g0 e gara 3350 iro Ll of Ja5d oy polsdl Il B adins 3lao
135S 8yt S5 Losse Lhlusia L5g gy iadas Oleols e Sio lanies plasizal Jol L8 JulSz
w8l 8 (keywords) &yl Olalsl &8 gall 5,SI3I1 3 s Sad 4280 Jlae liag diMa ol
:%;EQI

class Lookup {
private var _keywords: HashSet<String>? = null

val keywords: Iterable<String>

get() {
if (_keywords == null) {
_keywords = HashSet<String>()
}

return _keywords ?: throw RuntimeException("Invalid keywords")

adll .3
Lot oSy ol oSay it Lol Oleolsdl Jle Jodind) laliadls 2l &yl | Joo ol aclod Gobass
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class WithPrivateSetter(property: Int) {
var SomeProperty: Int = 0@
private set(value) {

field = value

init {
SomeProperty = property

val withPrivateSetter = WithPrivateSetter(10)
println("withPrivateSetter:${withPrivateSetter.SomeProperty}")

setter kylall 1891 le dzaa

open class WithInheritance {
open var isAvailable: Boolean = false
get() = field
protected set(value) {
field = value

class WithInheritanceDerived(isAvailable: Boolean) : WithInheritance() {
override var isAvailable: Boolean = isAvailable
get() {
//do something before returning the value
return super.isAvailable

3
set(value) {
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//do something else before setting the value
println("WithInheritanceDerived.isAvailable")
field = value

3
fun doSomething() {

isAvailable = false

val withInheritance = WithInheritanceDerived(true)
withInheritance.doSomething()
println("withInheritance:${withInheritance.isAvailable}")

hilall 22 S (overrides) Jlaccw isAvailable dols ool i sl aclgdy plyz I

Lol o5, Setter

ddmll di U1 .4

oo dgols dagd yis 2y S ) Lad LI 8 (non-null) dzese cod dzols gl dagi oy

Layy of Slad] Joai 830 1S 3 pusll o §asall o35 ¥ (dependency injection) dzcdl o> 300

Late) di>Wl &zl ylig S pea b el eg) o BgaSall g ladl g n] 3 4z olsl dad cuze
Jlateinit doliaall dalS)l plascin! o @ pldll clde o ISg (initialization

class Container {
lateinit var delayedInitProperty: DelayedInstance

fun initProperty(instance: DelayedInstance): Unit {

this.delayedInitProperty = instance

class DelayedInstance (val number:Int)
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val container= Container()
container.initProperty(DelayedInstance(10))

println("with delayed initialization:Number=$
{container.delayedInitProperty.number}")

Yo Lol sl doldl g o oSy of oSay ¥ gl (s Sleolsdl alascisl e sg.8ll oy la
o tad 331 Ludg 13uslg dadse Setter buls of getter Lls byai alaseiwl el ol (Say
.kotlin.UninitializedPropertyAccessExceptionlizwdl Laylgzug L8 cliols JI ool

:Container waual gall oSl Lle 835 gl lateinit aluscisl mie yses lia

public final class com.programming.kotlin.chapter@6.Container {

public com.programming.kotlin.chapter@6.DelayedInstance
delayedInitProperty;

public final com.programming.kotlin.chapter06.DelayedInstance
getDelayedInitProperty();

Code:

0: aload_0

1: getfield #11 // Field
delayedInitProperty:Lcom/programming/kotlin/chapter@6/DelayedInstance ;

4: dup

5: ifnonnull 13

8: ldc #12 // String
delayedInitProperty

10: invokestatic #18 // Method

kotlin/jvm/internal/Intrinsics.throwUninitializedPropertyAccessExcept ion:
(Ljava/lang/String;)V

13: areturn
Setter.quéﬂJagunJ|5);%£JlQiémb-u$¢&bL‘mJ|J;?ioA oo ydl Sladedl @lies Oaecwl sa)
iﬂxxogeﬂerHJuyloLyﬁﬁa;gm;aQLéA&Lul@mJﬁAxséﬁlStudent;azmxgnpiuﬂjaguM
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131 Syl s ddly dzmn gy Bybets S g ol) Baan 108 oyl i ool dagd) umaziall ylas] 2

.InotifyPropertyChange dgslg sSiuw ol o aSTia B oo cluls] ils
{(materialized field) gslo Ja> ;o day Joandl cajsd Map g ol plaszsl .3
ood die IS oligs 8 (delegate properties) dnieall Oleo bl peas il I35 L] lus

(identifier) 332 J zlsd ol g1l 2o o Ladl o 38 3 Joles
interface WithId {
val id: String
data class WithIdImpl(override val id: String) : WithId

class Record(id: String) : WithId by Record.identifier(id) {
companion object Record {
fun identifier(identifier: String) = WithIdImpl(identifier)

val record = Record("111")
println(record.id)

delegate) g lsdl asnss el iSay ail azgdl 42818 Aoyl e Samay o3| Jaall 8 Laly )

Loyl dglan delually (Ol I Lle pogaall yuii gidaiys (methods
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val/var<property name>:<Type> by <expression>

Jlall 3 (actual delegate) leall »gaall of pasall ga by d> bl dalS)l gty syl
WithIdImpl ce Gt esiuall Byny 3 3] asd 3oyl dzols Lads (ylull
SULl gand ol 1255 bosd (98l e slazedls Bl s LuSasd dgaly Serbd piasall zlioy 3
Lacs 3895 dzols Mlaal 8 byiwg aadl eliad] ey Lo poie pulidin IS Jaspsg olodial Slgx oo
3l ea LSy cdbludl Il ey wolisdscdl josy (o8 o3l timestamp wsgll dany
class TimestampValueDelegate {
private var timestamp = 0L

operator fun getValue(ref: Any?, property: KProperty<*>): Long {

return timestamp;

}
operator fun setValue(ref: Any?, property: KProperty<*>, value: Long)
{
timestamp = value
3
}

class Measure {
var writeTimestamp: Long by TimestampValueDelegate()

val measure = Measure()
measure.writeTimestamp = System.currentTimeMillis()
println("Current measure taken at:${measure.writeTimestamp}")

2l U qaloles Jof Lo Jeluct il oy Lle dnlal 8 @ole yue daludl daoma sl 8ya,adl and 18
D9 ol Jl a3 e ad cidl discwdl ref Loles Jiaj TimestampValueDelegate gylgs 8

var ol val oMel 2o diols a5 Ul Joles J2ayg measure yzsull Measure dsews go Ludl>
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public final class com.programming.kotlin.chapter06.Measure {
public final long getWriteTimestamp();
Code:
0: aload_o0

1: getfield #11 // Field
writeTimestamp$delegate:Lcom/programming/kotlin/chapter@6/TimestampValueDe
legate;

4: aload_0

5: getstatic #15 // Field $
$delegatedProperties: [Lkotlin/reflect/KProperty;

8: iconst_0
9: aaload

10: invokevirtual #21 // Method
com/programming/kotlin/chapter@6/TimestampValueDelegate.getValue: (Lja
va/lang/Object;Lkotlin/reflect/KProperty;)J

13: lreturn
public final void setWriteTimestamp(long);
Code:
0: aload_0

1: getfield #11 // Field
writeTimestamp$delegate:Lcom/programming/kotlin/chapter@6/TimestampValueDe
legate;

4: aload_0
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5. getstatic #15 // Field $
$delegatedProperties: [Lkotlin/reflect/KProperty;

8: iconst_0
9: aaload
10: 1lload_1

11: invokevirtual #29 // Method
com/programming/kotlin/chapter@6/TimestampValueDelegate.setValue: (Lja
va/lang/Object;Lkotlin/reflect/KProperty;J)V

14: return
public com.programming.kotlin.chapter06.Measure();

Code:

0: aload_o

1: invokespecial #35 // Method
java/lang/Object."<init>":()V

4: aload_o0

5: new #17 // class
com/programming/kotlin/chapter@6/TimestampValueDelegate

8: dup

9: invokespecial #36 // Method
com/programming/kotlin/chapter@6/TimestampValueDelegate. "<init>":()V

12: putfield #11 // Field

writeTimestamp$delegate:Lcom/programming/kotlin/chapter06/TimestampValueDe
legate;

15: return
static {};
Code:
0: iconst_1
1: anewarray #51 // class
kotlin/reflect/KProperty
4: dup
5: iconst_0
6: new #53 // class
kotlin/jvm/internal/MutablePropertyReferencelImpl
9: dup
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10: 1ldc #2 // class
com/programming/kotlin/chapter@6/Measure
12: invokestatic #59 // Method kotlin/jvm/internal/

Reflection.getOrCreateKotlinClass: (Ljava/lang/Class;)Lkotlin/reflect/
KClass;

15: ldc #60 // String writeTimestamp
17: ldc #62 // String
getWriteTimestamp()J
19: invokespecial #65 // Method

kotlin/jvm/internal/MutablePropertyReferencelImpl."<init>":(Lkotlin/
reflect/KDeclarationContainer;Ljava/lang/String;Ljava/lang/String; )V

22: invokestatic #69 // Method kotlin/jvm/internal/
Reflection.mutablePropertyl: (Lkotlin/jvm/internal
/MutablePropertyReferencel;)Lkotlin/reflect/KMutablePropertyl;

25: checkcast #51 // class
kotlin/reflect/KProperty

28: aastore

29: putstatic #15 // Field $
$delegatedProperties:[Lkotlin/reflect/KProperty;

32: return

}

ol Lasl B3 mall o o dizmnydl 830, 1 alatin o 333l 3ol o Tagas oSl o cjo io

$ o (static field) S 8> d i e Jod—wall a9 L (Static constructor) ;S
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plasciwly Llas Ldje WY) yoad) L8 ias sag MutablePropertyReferencelImpl dswud ¢ aui 6
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class MapDelegate {
private val map = mutableMapOf<String, Any?>()

operator fun <T> getValue(ref: Any?, property: KProperty<*>): T {

return map[property.name] as T

operator fun <T> setValue(ref: Any?, property: KProperty<*>, value:
T?) {

map.put(property.name, value)

data class SomeData(val char: Char)

class PropsByMap() {
private val mapDelegate = MapDelegate()
var pl: Int by mapDelegate

val p2: SomeData by mapDelegate
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init {
mapDelegate.setValue(this, PropsByMap::p2, SomeData('K'))
mapDelegate.setValue(this, PropsByMap::p1, 0)

val propsByMap = PropsByMap()

println("Props with map: p1=${propsByMap.p1}")
println("Props with map: p2=${propsByMap.p2}")
propsByMap.p1 = 100

println("Props with map: p1=${propsByMap.p1}")

100 g SomeData(char=K) 0 gyzud dammaydl 3 yacadl O3S 13
map-backed Sleols pes o8 Ll JLaall 5 LeS dimmay Olagss 4ylS Lige g ool )

e J2e et S LuSagd Jnad balyall dzol5 o wiro iy 515 13]5 (565 8 zado

class Player(val map: Map<String, Any?>) {
val name: String by map
val age: Int by map
val height: Double by map

b

val player = Player(mapOf("name" to "Alex Jones",
to 1.82))

println("Player ${player.name} is ${player.age} ages old and is $
{player.height} cm tall")

n

age" to 28, "height"

ol sael) 1B Map carall alascsl ] lisad LSy 8yl dzols iy crall peasd S 13

sesrl) A5y MAP dlagys bdass 4 Lasszal U1 Gldl Jlaall uSe

class Player(val map: MutableMap<String, Any?>) {
var name: String by map

<a=> &gl gslg


https://itwadi.com/

e 8l o Sleo B8] 1 uslud] Lol

var age: Int by map
var height: Double by map
3

o Joles oS 13] dadeall Oleoll aulodl Olaay b e duelus dgals Lle oS duse gound
dgLa dgalg Uty ReadONLyProperty dgxls po 3lazadl oa alab wlie lo JS 1o 3olyal) dols
plascial Ll 5o Euuly Readiir LteProperty dgals sauds @by selydll Ololsd pasotall aed
oo day el gl 85 Lle Joandl e duclugs (framework) 5oyl 3 g b dgalsll o3a
QSngﬁs§i

data class TrivialProperty(private val const: Int) :
ReadOnlyProperty<Trivial, Int> {

override fun getValue(thisRef: Trivial, property: KProperty<*>): Int {

return const;

class Trivial {
val flag: Int by TrivialProperty(999)
}

val trivial = Trivial()
println("Trivial flag is :${trivial.flag}")

iplall 01y lgassias ol ¥ oS0 dad gla] o 5L ot ¥ dmaydl 838000l 030 o e
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class WithLazyProperty {
val foo: Int by lazy {

println("Initializing foo")
2

val withLazyProperty= WithLazyProperty()
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val total= withLazyProperty.foo + withLazyProperty.foo
println("Lazy property total:$total")

Inttializing yoi yghaew oS0 daladl e Legdas 4 @8y oyt disludl dzaydl §ya 0l edds 13]
oiye dzo sl cacnzal Wbl o @iyl Jle Baslg 830 FOO
055 LAZY<T> i el g - Al clas] ye Ugduall 8yapadll - laad yys Lazy Al 35
S Lazy dgaly cayyses
public interface Lazy<out T> {
public val value: T

public fun isInitialized(): Boolean

3
Laasetwl (@ ludl Jlaall 8 (dlasall OB Y.L ook 29 Jdazy dlal) Olay s &M byl _)59)
XV

fun <T> lazy(initializer: () -> T): Lazy<T> =
SynchronizedlLazyImpl(initializer)

LS o e Lol (B taadl Iy Bl o0 cadodi Lo grluswl ol iSay o a3l i all @l 0
‘&l 3all Bya AS 151y Jaszw initialization

private object UNINITIALIZED_VALUE

private class SynchronizedlLazyImpl<out T>(initializer: () -> T, lock:
Any? = null) : Lazy<T>, Serializable {

private var initializer: (() -> T)? = initializer
@Volatile private var _value: Any? = UNINITIALIZED_VALUE

private val lock = lock ?: this

override val value: T

get() {

<3=> &gl gslg
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val _v1 = _value
if (_v1 !== UNINITIALIZED_VALUE) {
@Suppress("UNCHECKED_CAST")

return _v1l as T

return synchronized(lock) {
val _v2 = _value
if (_v2 !== UNINITIALIZED_VALUE) {
@Suppress("UNCHECKED_CAST") (_v2 as T)

}
else {
val typedValue = initializer!!()
_value = typedValue
initializer = null
typedValue
3

3
Jdsl g 2L palil ges Lle Jomanl) Tock Jaisdl aasciuag el dolsdl luod dls canall cluay
day sl sigg field JnglggEqdbLyél24¥§Aﬁ¢uﬂl&Jaﬁg‘getterLAL;Jlig}“safauxﬂg‘value
Bl 035 eliSay tel oYl oy Sl lock e Joandl L @bl o3 gyl dddas jlaus| olisay
slaall &5l dseuadl plascialy Ealudl Jlaall 3l LuSayg 8ol oo aiall Gyl 15] Tock J ely ol

lazy J lgayyss

fun <T> lazy(lock: Any?, initializer: () -> T): Lazy<T> =
SynchronizedLazyImpl(initializer, lock)

class WithLazyPropertyWithLocking{
val lockingField = Any()
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val foo: Int by lazy(lockingField, {
println("Initializing foo");
2

1))
3

oo Sall JowSIl igirdl g o5 e byt dl o ayiall Lasy dls oo lgayyss sleall @2l a5l clouad

((factory method) guae gl La @5l ola Il

fun <T> lazy(mode: LazyThreadSafetyMode, initializer: () -> T): Lazy<T>

(@3 yoall Byapadl oo zpadl) I @)l o] LazyThreadSafteyMode 35l o (Say

bids aslg (thread) bs o oo oSl (locks) JLasYl aluseewl i ey :SYNCHRONIZED .1

ALazy ] dsws dog aSay

5 dad ) paliaall Joooll Oilya e diggall dls elesial oSay ol 130 9y :PUBLICATION .2
[Lazy] dsud daS ey Al Jodl dagll pisutos oS blige et [Lazy]

Sl Jsodll @ lls [Lazy ] a5 da8 JI Jsosll duslial JWBYI pluscisl pac i 2y :NONE .3
ol ©3932) 3 58Sy losie o9l 130 pisiiag 33 3é aSolus (9Spud bous Bac (po A
Ay s e 38T e [Lazy ] dses el o) ol @l adg baid Ulle 31 o550

O}L&“Sb‘ULLA4JJ)§3J|lﬁﬁﬂ‘umhgbe”énggﬂfgé‘SynChroniZEdgfbguLAxiLmlb!

! e alascusl diSagd Publication

private class SafePublicationlLazyImpl<out T>(initializer: () -> T) :
Lazy<T>, Serializable {

private var initializer: (() -> T)? = initializer
@Volatile private var _value: Any? = UNINITIALIZED_VALUE

// this final field is required to enable safe publication of
constructed instance

private val final: Any = UNINITIALIZED_VALUE
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override val value: T
get() {
if (_value === UNINITIALIZED_VALUE) {
val initializerValue = initializer

// if we see null in initializer here, it means that the value is
already set by another thread

if (initializerValue != null) {
val newValue = initializerValue()

if (valueUpdater.compareAndSet(this, UNINITIALIZED_VALUE,
newValue)) {

initializer = null

3
@Suppress("UNCHECKED_CAST")

return _value as T

companion object {

private val valueUpdater =
java.util.concurrent.atomic.AtomicReferenceFieldUpdater.newUpdater(

SafePublicationLazyImpl::class. java,
Any::class. java,

_value")

3
dad cupnid valuelpdater ;o salawdl Sdudl Lo con sngall o eleazal J3l alascial ;ylad)
(swap) Jaaedly d33l9all slemdl Olagdss paseiad (J3 1Al og LA Sasaxr
Gt S| 35 UnsafelazyImpl dscuy yall gunews oyl 3l g NONE Ciyasl 13] 13,515

ronlin ISy dolasciul cow o) Lasl xsls
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internal class UnsafelazyImpl<out T>(initializer: () -> T) : Lazy<T>,
Serializable {

private var initializer: (() -> T)? = initializer
private var _value: Any? = UNINITIALIZED_VALUE

override val value: T

get() {
if (_value === UNINITIALIZED_VALUE) {
_value = initializer!!()
initializer = null

}
@Suppress ("UNCHECKED_CAST")

return _value as T

3

(State) ol yuds go &5 g Yo s s 8 digdl Gigu> o STl Gy (350l S
By gl A8 Lesiun s e 3251 Lo Jgandl cliSagg oudsll dl8 yue Dl 030 oSy
(garbage collector) &dagall (u6lS lguuSd daslud] dadll bt oS) dguSall 83,591 dadlly

aled ol e Lo JSB e 48920 dagill (oS5 Losie Dlgylipud Yoo 13,85 dguldll )5S dSa 395
.lazyOf (Your_Value) cleszwl g0

(lazy container) dgsus Lol dgyne dad alii o Bus cllin ucdd Bolall 3 oo pasiud o
Al oin Joo a8 Lazy<T> Joo Loyl of s 33y o3l caall ase Youas el o555 58 ell3 gog

3ligall dagdll go Lazy<T> &5ed ¢ loyy aludl SN alascial olSay

lazy Jlie lateinit Jlasiwl .7

8348 ©ldMas | o SV opsgoliza by lazy {..} o lateinit var Jlaszal of &ladl 3 gug a8
A bladl lgasds lagis

Oleol3d hnds pisewzs lateinit Lol asd val Oleols ole lazy {.} pasall plascial (Say .1
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.var

Ol B elSayp ¥ s Sl Ja> ] lateinit var d&wols Gyyai (Sayd .2

lazy e e 8 dagdl s (backing field) liclus Mas lateinit var dzols ol .3
(getter) Jls y8a50 Wilas! 33y dagall sol>S Jasy (delegate object) laases IS {..}

sel wall ) il o sl Wl >l S Blg s ol

Jlateinit alasl clde cond arall 3 139290 (Dacking)

13gs axildl B> g1l of (nullable) susll dblall Sluosd lateinit duols alusuwl (S 4
Ao yié o NUIL plascisl o (29380 Al

oS ol 3 laslae] cliSagd L oL Say 303l Blay losie 3581 &30 lateinit var &zols .5
034 (Say ¥ g3lg dzo Bl ool (osgall B3e5 g8 Lazy{]} J dewdlis cia W ya SIS0 sy
dols juSe Lleg B wo LBgy0n ¢orgall oy oSew Uidg (overriding) Jlacewdl g3k e ¥l
[(dependency injection) deudl ja> pasciwd oS 13] Jlaall Jow b lateinit var

e Bliol ¢y dalusea dlzal ydgn pa¥l oy guiud

Ll .8
eo Jeladl )|zl 186 s(delegated property) dades dxols s o d8y2e Syl ol ik
(&3 damayy Olyian cleazalg yoddl

relliy ol zlawd) JUl U1 ge Delegates 55 by

fun <T> observable(initialValue: T, crossinline onChange: (property:
KProperty<*>, oldValue: T, newValue: T) -> Unit):

ReadWriteProperty<Any?, T>

&:LJQLM‘MBJIwwonﬁUw‘lewllm&nwwﬁ@w
3agaadl dadll edaiwg onValueChanged()
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class WithObservableProp {

var value: Int by Delegates.observable(0) { p, oldNew, newVal ->
onValueChanged()

b

private fun onValueChanged() {

println("value has changed:$value")

3
val onChange = WithObservableProp()

onChange.value = 10
onChange.value = -20

w2933 3l (IS 13] s dad oy W ey o (Foarall zHls &ﬂbwpiwaﬂbﬂ

RUIk)
class OnlyPositiveValues {
var value: Int by Delegates.vetoable(®) { p, oldNew, newVal -> newVal
>= 0 }
3
val positiveVal= OnlyPositiveValues ()
positiveVal.value = 100
println("positiveVal value is ${positiveVal.value}")
positiveVal.value = -100
println("positiveVal value is ${positiveVal.value}")
positiveVal.value = 111
println("positiveVal value is ${positiveVal.value}")
100 gebaws a5l (ILdlys 100 dagll S o) el amcias (diyLadl dzmnydl 8300 Vb iy n 13]
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:Unﬂlk¥m4lJudl%QIASDelegates.nonNull

class NonNullProp {
var value: String by Delegates.notNull<String>()

val nonNull = NonNullProp()
nonNull.value = "Kotlin rocks"
println("Non null value is: ${nonNull.value}")

//this will not compile
nonNull.value = null
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val name: String = null // 3ya.all Biai ¥

Laalvar ¢ gl oo yz8e I NUTT dz0ae dasd sbusl Biad os

var name: String = "harry"
name = null // 3ya.al Biad ¥

e o) 7 dasy

val name: String? = null
var name: String? = "harry"
name = null
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fun namel(): String = ...
fun name2(): String? = ...

pac ol el ¢ Loyl name2 dlall (Sasg (nUll reference) o g2 y0 gl namel dlal) oSeyd
da eliviawl ayd o Ol laase sadiwd NaMel dowct pasciud dimayy byad LS Lde (8 13lg cacl>yl
oSag Mo name2 dows JI s damay Oladei LS Wl 13] (g (null pointer exception) sasll

A8Lo| dodlas (g3 daoaydl Braadl Blaall Ly 8 Jldlg el plas

Elos¥l o SVl Jag=ill .2
Jle—dl os) (nullable-type) el of dpousl @l i o) oS glosl e oylss d_s 3 Lyly al
smart) Sidl Jussdl e slazedl g Jo¥l 5Ll Slana Jalosig ¢lo5¥l sia i pusiias S lin
3] olisS Oiliae o 8340 90 illg (5sS Oleslisl ¢ LI Ladll 8 jlazsly olid3e il ¢lgslll oy (CaStS
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fun getName(): String? = ...
val name = getName()

if (name != null) {
println(name.length)

}
&l 0 586 B3 all (Y 130g (A dadsi J51s name dad Lle Johll @ls eleazal Ll ooy LT 13>y
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class Person(name: String, val address: Address?)

class Address(name: String, postcode: String, val city: City?)
class City(name: String, val country: Country?)

class Country(val name: String)

fun getCountryName(person: Person?): String? {
var countryName: String? = null
if (person != null) {
val address = person.address
if (address != null) {
val city = address.city
if (city != null) {
val country = city.country
if (country != null) {

countryName = country.name

3

return countryName

}
oo aiall 1 Sayg dgliaall ddslazall (if-not-null) deylall e dll o Gésdl Slhgiwa | 3 basl
Sells yo Sl I8 LuSiay Jg8 (Ologsligad] Jamy 8 Eysliaall dlslazall Olsgzuall
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fun getCountryNameSafe(person: Person?): String? {
return person?.address?.city?.country?.name
}
il Oladng BLal Biadl ol gy ol LuSass @Il oig Jgall 5oyl Luassd 13]g (jaase &l
delall

public static final java.lang.String getCountryNameSafe(Person);

Code:
0: aload_o
1: dup
2: ifnull 32
5. invokevirtual #15 // Method Person.getAddress: ()LAddress;
8: dup
9: ifnull 32
12: invokevirtual #21 // Method Address.getCity:()LCity;
15: dup
16: ifnull 32
19: invokevirtual #27 // Method City.getCountry:()LCountry;
22: dup
23: ifnull 32
26: invokevirtual #33 // Method Country.getName: ()Ljava/lang/
String;
29: goto 34
32: pop

33: aconst_null
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34: areturn
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val nullableName: String? = "george"
val name: String = nullableName!!

sadaall e by ! Losserulg sead yeé g o5 4l Lle name yzsuall e lis i (Goludl Jlaall 8
23y 63 3 o8 LuSayg dey )l @l oli e dlgus] aue -d2 )18 a8 Ldy gl nullableName
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fun nullableAddress(): Address? = ...
val postcode: String = nullableAddress()!!.postcode

139Syly oy Liiting 1315 (dzal b dzmaydl Byaeadl Jomy ! Jalall of o35 ) LusSay

public static final void forceFunction();

Code:
0: invokestatic #62 // Method nullableAddress:
()LAddress;
3: dup
4: ifnonnull 10

7: invokestatic #67 // Method

‘a;" &gl gslg


https://itwadi.com/

olisS 4l sl Olagogilly o pulSaidly ey lall el bl gLl Jadll

kotlin/jvm/internal/Intrinsics.throwNpe: ()V

10: invokevirtual #70 // Method Address.getPostcode: ()Ljava/lang/
String;

13: astore_0

14: return

.Null dadll postcode yzauall goo 13] panll yisgo elitwl Losiw 7 daded! 8

owdi Jole .4
LS 18] aad plasal 3 (s ase 03 il o5y Loie 5o gt 1831 Slagylpdl o 82>l
By Balall B s L8la 8 Jlaall S lsb el 85 gy3 ] d20138] dagd pasciudy eds sub
10ig) dgiline dzoay
String postcode = null
if (address == null) {

postcode = "No Postcode"

b

else {
if (address.getPostcode() == null) {

postcode = "No Postcode"

}
else {
postcode = address.getPostcode()

)

S il IS Jalall Q] 03 13l gl Joloy ey gillg 17 Jalally ey Yoy lisS W pas

sl Jraloll S5 ol Ja8Yl o 055 48 S (593liagy donsyuty doeyyeutl] 030 eT9) gl y28 donyyuncS
Bl 8 Al UF plasciwd alie Jolall 1 plascal o] (531

nullable) Leasll yeedl dagd olS 13] dalusol slyall yumils ade s oy Joloall i pb9 oSay

il bo azo plall alasewadl 18 Wi Ul Lo (expression

<a=>' &gl gslg
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val nullableName: String? = ...
val name: String = nullableName ?: "default_name"

@ls eleszul glwhen s J 2o dagdll @ud Sla e ol 2bo oSay Al padll Sl 3 sl
Lol Ollasll dlalas oSayg

deyls dagd s o)l yaled dlulad pasl) adl Joosll Jole plusil sa o333l diladl Ghbl ;eo
dagane ol 838 dayd sy g aie Loyl dagd ¢ loyY anlascial @f EVIS Ludll Jale plascial L85 d5a
oled] el

val nullableAddress: Address? = null
val postcode: String = nullableAddress?.postcode ?: "default_postcode"

Elgi¥l o o8l Jog=ill .5
Liasl 13lg 5T g o5 N Lall sa8m0 g o3 Jugmd @5 Jale I elisS Olslusl ¢ Sl Jadll 6 L6 ys5 il
sia 8 LuSad Jusodl ddac edad > 8 UL dagdll Jlazzwl of ol JS oS5 53T g 05 | Jusd!
57 a3l Jugsdl Jale alascial @lsl
he el WY ells By 3 Bhaall ol e 3 dpas dlades &l B2 yz020 £ 05 Jooi (I Jlaall
w03l Jugmadl Jole Jlanzwly cl3g Any o
val location: Any = "London"

val safeString: String? = location as? String
val safeInt: Int? = location as? Int

Optional &gl .6
Skl eIy (oS3 UL g deylall @it o dodld) Silely o] 301 888 e dladl el ¥l 8 Bass
39 Maybe g ol clila JSwla dl> a8 bayse Olsiad Mony JSale J2a 1) &ydg aal8 Bagoll o
LSl dax g5 85) Bl o szl 11 jlaoil 85 Option ol sesy alie oo Ulin Y )

.Optional ¢gdl clla oS (axexlyag
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Lo 800l ¢ o5 lgalasurul ag Baxlg dabg g (Optional g Option g Maybe) glofil oin i
42418 Saloall dagdll oS5 ol dag8 asy ol ¥ ol dad e s sum of Als SIS 13

dad Jodl oy 3] iyl glodl Lo ¥ of dagd sy o Lol ol OULl glosl gl yl donydl 8
None g Some @l IS B Lauds Nothing g Just awl JSula B el dad I slaxddl dldly
Bl 8 oo o8 pisaudy

11 slcodl e 3] Jasy ¥ i ol Si5s 8l 3 Optional gedl le 8y ot 1o 438 el
(Lo vyl Bl 3565 o 5ST) B> Bl 4o

Lel>)lg Optional ggul (o doud L] i

il OF Slul gl cleszal §uyb oo Optional godl L8 dagd cales LuSay

val optionalName: Optional<String> = Optional.of("william")
wl_dlalasee Wl _wSad.d eybd aalOptional ggdl o szsue L asl L_Suyl 13
:empty Sl
val empty: Optional<String> = Optional.empty()
©ofNullable alasciwl Lusas ol UL dall o> a8 Optional g odl o yzie clid] Lsyl 13]
Al clai Yoyl A8 ye @l Bug>g0 (EMPLY) deyld suslg dsend lla Balsll 9
2] géyud Optional plasciwl sueg String? amd g yeiwd UL g5 dls Ly (IS 13] 14

:Optional<String>

fun lookupAddress(postcode: String): String?
fun lookupAddress(postcode: String): Optional<String>

dad yyyai e dad g yi Y ol oSy LookupAddress Wl ellig e adl uai olaladall olia Viay
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Optional gqll plasiwl .o
aueg > gawall Sllasll 40U e lisS 3 (NUll operators) ausll Jalge) Optional g odl agiy
syiaygOrElse of get alasciwl LuSay Jia Jealg cdwe dadll zlyseinl JI zliscw Optional alaseial
oS aasserag Maloo Jiisd Ll Lalg o cpar Jugmdl Jole 1i apting 2liaal oy of dagdll Jo¥I

Ul Jlaall L) null Gl o da8 o Optional Yy @l 13] desly8l
fun lookupAddress(postcode: String): Optional<String> = ...
val address = lookupAddress("AB1 1BC").orElse("1600 Pennsylvania Avenue")
dadll pistadud g2 sall ganydl 3oyl Ulsze LookupAddress alal cllzas @ 13] (gsludl JLzall P

7 Jelall lae iy Aol byl
e b dlamap ddac Jdud dygldl dagdll Jygsed FlatMap g map gerdasll Optional ¢ gl peuy
dac Jasig Al Leazud 16 12516 Optional ;IS 13y &Il does 2o Optional ¢odl e uyus dad

Jasea) @Il ddawlgy Balaall dlsliall Optional ¢lgs¥l pbaus Lle Jass S sline (S FlatMap

Optional<Int> gy gyl dls

fun lookupHousePrice(address: String): Optional<Int> = ..

2w LS 13l J3g >0 address ;S 13] Jiiall yow sl LookupAddress ga sia dayy Yl LiSay

flatMap e =35 o8 (Ol Sllsa el 8 juda Sl oy ad)sg ~gose & J3iall
:Optional<Int> ga ¢l>ydl ¢ o5 (oS I3 lazall ¢ ol xbazws Jy Optional<Optional<Int>>

val price = lookupAddress("AB11BC").flatMap(: :lookupHousePrice).orElse(0)
s cgl >ydorElse plasee wlL_Sad flatMap =y Optional<Int> Lya fj s

ol .7

iy odll w8y e oy Jebacll ey Ll Byapall jams dlac pl g (Reflection) ulssidl
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[(annotations) Slace gl \atg M slearuwly (Jlos e condly (dluol oo g Lady galascial (Sagg
yyadl ey Joladl d8yma ;yos lia ISg (generics) daasall ¢lgi¥ly Edlaleall BLlicsSly Jgasl sl

Laacia 825 ol a5 ¥ of 82 ¥ LS ULl 58 8 glgily Blazsdl 8 ey 8 Jlaall Jps JJob
SQL 8300 eLaily @ o IS Jodi> oo coal) pulSoidl plasial Lin (Sad dgy Bdmmgw ol glo 3l
29 S deanliall dma I

B gyl Wiy a8 (plugin system) Oldsle alba Load (LS 13] o1 Iz
oolS2idl plasial LiSad plaidl Oleols o (e Oleols Lo 2l gadall doud elas] Jeo aall e8g
obye o3I (fully qualified name) Jalsily Jogall gusdl e 2ly Bluol ¢ luszsd

oolSidl dajs 8 oligS ans bl el Jloally LelSaidl bluol daliss Intiw (Lol 13 dzdd dewlly

2 Jikotlin-stdlib dulall (lieS deSe oo 25 lioS 8 ulSaidl Bluol 4253
liag Kkotlin-reflect Lo.s (additional dependency) dbls] dzed o 23>
Bagiall 81301 13 Slaally oyl ossiual (adsis pisl pon elis

Kclass ggill .1

KClass dscwsd J g o3 S8 ligS P el g g bga 6 pasiuall o3S5all ¢ odl 52 KClass ¢
KCLass G Jle Jyamlly wlls Ll Loy Olisogis Sleolss Jlss pe Jolsi Lle gpind Sl e
spodl elld dsis Lle s iclass deluall plasnl iSay g o o3

val name = "George"
val kclass: KClass<String> = name::class

plasiawly g ol KClass e Jomand! Lol LuSags alzas ol ¢ 9Ly dogusge KClass s o by

s ¢ ol e delall uds
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val kclass2: KClass<String> = String::class
siclas cleazwl o) i) g o5 Y lig (class loader) o Jasa JS) solg KClass dsw angi
e Fed a0l e dileazul sie Baleall KCLass @8 Ludi g yies iiall Jaso udi 8 dseud ol Lo s
i ¢ 93l 0 ol carall el azay g ¢ gl oy ditiio
val kclass1: KClass<String> = "harry"::class

val kclass2: KClass<String> = "victoria"::class
val kclass3: KClass<String> = String::class

sl Luas J] @8I KClass Ol ysbzall gean yeid (Gsludl Jlzall P
e Joasdl Loyl LuSay g lo3¥lg Fudll yee KClass J (handle) jauds slsyiwl e y1adl Byasg
(APT) &smnnzdl dgalsll Jl gaya il ] gliniws dica Joils wiiall JalSll Jagall @il o 4l
zo5 LS (ligS drols | Las @f ey dblug Class Lauwg ¢lg KClass J Jsleall Ll ulSaid
s Sl Jlzall
val kclass = Class.forName("com.packt.MyClass").kotlin
Jb)z_dAﬂL_éb.géa_ﬁgwjglQAL_Smil1_4PJ99__mClass.forName¢5L_AJIgL_£IQ[

ué5334?9ﬂ|&4bﬂlanKC1ass‘JéSA%A;Lﬂgagu_mic%>gidahagg&ﬂlL}g,class B wd (auda
Ldanduall (JigS Uiliee eed) w335 SJ . Class

ool alasxiwl digdl .o
B9 glo ¥l 0ia d8yme (o glosl e g il 9o Sl Slalasirwl 3281 ool il L) LS

KClass g>y0 Lle createlnstance dlul plascial ga lia Jeal @b baualg by padl

class PositiveInteger(value: Int = @)
fun createlnteger(kclass: KClass<Positivelnteger>): Positivelnteger {
return kclass.createlnstance()

@ &gl gslg
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olisS 4l sl Olagogilly o pulSaidly ey lall el bl gLl Jadll

3w L_ai¥KClass | olea Ly d_oliJlcreatelnteger & Wl pasee _ud gy 5L oS
o0 LulS2idl Bua S B ¢ ol 300 aie Jozaall Jlzall ia pdseiw) M8 Bayas Positivelnteger
13 Yoz ¥ 2l Bl el

gsax oS Laasie of WMales fguy BloWl pa badd Jas, . il g0 createlnstance wue o
dnolydl dagd &) Oydg 13] Byles ] Jaleall yeny 43y Las | Sdlaleall

Bodas Lyl 19y 08 ULl dallas Bark 3 izl o g 00l 130 i30S plusiral Ul o328
Jagew Ly Lol UL 3aeld JI CSV Olake oo SULI (INgests) elud of 3ygiud g sl
Jedall w89 Bagaz O¥3ae BLo| e sl (555 ol wsis Bagae jalas po Sl g3lal e Lagds
Aesll damn sl 838,00l el Bale] ] dx ol g0

o @ JS JIslads (ingesters) Slalll e @8 e ggumpw gills - cONFlg cals cayy lasis
Il J2a gapns (da3odl puly Bossa izall gl o FQN) JalsIly Jagall gl g3l

ingesters.props

ingesters=com.packt.ingester.AmazonIngester,com.packt.ingester.Goo
gleIngester

ste Jsanl) dadl Lkl gy Jie dzolsdl dls Jsaxi Bootstrap Blusl asy 8 d s
ol oSas LW S I e se Lle Jomasdl simarg (pulS2idl alaseiwl Lagd @ oo « LWl eloul
entry point) Jos-adl ddagi 41 g0 dS 5t din dgalg i bl lia ;;Ua.ug daygay dasly IS eatud

((function

interface Ingester {
fun ingest(): Unit

val props = Properties()
props.load(Files.newInputStream(Paths.get("/some/path/ingesters.pr ops")))
val classNames = (props.getProperty("ingesters") ?: "").split(',")
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val ingesters = classNames.map {
Class.forName(it).kotlin.createlnstance() as Ingester

ingesters.forEach { it.ingest() }

IS AU IS s laie @l Baiks IS gaisosu dlls Ingester dgalgll dylagl 3 Ldse Wl >y
218 ayiug dolyo Ly Laldie NEd] Laelssl Il g1l Jomey oy adlina Lils (reflectively) Sl
Boall ol xeblgll g Ingester ¢o o ) cONFig Slslacyl dala & arall 45 3] bzl dlasll
Laasg e dladas le 2l W els 0 ST Lle o8 .8

Jal o i S | se L aidg (Sl o] gl BLb] ) Linl> 5o gl 11 o a3l
daal¥l 3o bl Bya, o uall 5l pa_c @3 yag com.packt.ingester.FacebookIngester
config calall cusady rall Jlua )l jar cils 8Lsls (Jadie JAR ile 8 ayaadl @y 55 LuSays
2l FQN 3Ll Lgall gl cppaind

ol pUI $sodaa) (S e (Plugins) olisle Lle sazsi ol daliidl) @il oglwdl lia
08 LSo plusizal aie CaSiu Al (implementations) oliadl 4800

Jiﬁgé&mj;Lﬁd!B;?AdidlQAgAégiJég‘QYMLmﬂlJh&Lm‘pLLjﬂcreateInStanCGZJJiﬁ
by I O YISl piar pes ol LuSiay ¥ @iladl Jlaall Jaa 0¥l 8 S blalsa (93 uslSins]
JsLall (delegates) oo 3a0 L] e (oya5g (Molsa éi 299 eaazdi 48 14 galasciwl Slasdall gily

RENIZY|

wlildl .8
g o5 elad] Ll Layy glimiws Lo g 83 le @l (cONSructors) olsll jasé 3 Bl qaeys a8
S8 Jaally ol ( Jsbncdl EBg g 83 p0 desd 2lady yslhre Jotindl gl oty by 18 o @i (dlagy oy elluay

AT (@Slzas Ll EMalsall oy o L] Kol ol 13] o 48 y2ay Cys

{:F’ &gl gslg
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oS d-lual constructors dobsdl plaseiwly yine ¢ o 8389 uall Sl giany dail8 ¢ b y] LSy
oSILgls aoy Jlgs o Ol Y duseull KFunction gud ;e daild dzo sl sia g g KClass ¢ ol
oy ddyyly 8300 Jlgo bdd

fun <T : Any> printConstructors(kclass: KClass<T>) {
kclass.constructors.forEach {

println(it.parameters)

}
3

b3 aall carall | 3l Jlaall S e iy L3 OMaloall adagg o il IS §95 Goludl Jaall 555,
Sl

class Kingdom(name: String, ruler: String, peaceful: Boolean) {
constructor(name: String, ruler: String) : this(name, ruler, false)

¢ ol lig) printConstructors lucasal 13|

fun main(args: Array<String>) {
printConstructors(Kingdom: :class)

B Jao Sloyiall oSt

[parameter #0 name of fun <init>(kotlin.String, kotlin.String): Kingdom,
parameter #1 ruler of fun <init>(kotlin.String, kotlin.String): Kingdom]

[parameter #0 name of fun <init>(kotlin.String, kotlin.String,
kotlin.Boolean): Kingdom,

parameter #1 ruler of fun <init>(kotlin.String, kotlin.String,
kotlin.Boolean): Kingdom,

parameter #2 peaceful of fun <init>(kotlin.String, kotlin.String,
kotlin.Boolean): Kingdom]

J_du Lagin Sl a> g8 ‘&bl_':.dl callBy 9 call Qﬁ.’z”.ﬂl pl.&:&LLAL\ C)b. Q.” >0 elesciwl LuSay

‘a;> &gl gslg
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(AU 3 G e 735 I ISl o 19365 o Lo sasg varargs ¢l Odlaleal deild dblug ol
pazistaa) Joleall elowsl pusirady OMlolaall yo Map dagys LI ylasdl Ldsg

fun createKingdom(name: String, ruler: String, peaceful: Boolean):
Kingdom {

val constructor = Kingdom::class.constructors.find {
it.parameters.size ==
} ?: throw RuntimeException("No compatible constructor")

return constructor.call(name, ruler, peaceful)

oyl OMaleall yiay M ol yzemall Laasera! d8sludl &5 yaaall a3l 5
JLaall Jeeadl Sle LS 13]g ddBlaza 19391 o acd o Ligle oo o onlSil (S dlzal 2] aie
Lels i oywd java.math.BigDecimal Liylag java.lang.String s g 85zl Jodl Jaleall

.java.lang.IllegalArgumentException ¢ gdl cya alzzwl VM &bl =83l

callBy plastivub glicuiiw g

B3l wgll elsy 3 Ly 13] dylall 8a_she MaAP dtayys pasz w2z Il callby &Il
OMolaall Jo> Slagleall plasinl luSay dayysdl 0da clidg dgudn LwlSail JSay LMl (arguments)
{property named parameters) d.olsl slawall Mlaleall gisb e W OLSUI lgonas 4l

OMalea plaseiwl (Sayg (SIS Jalee JSI8aslg KParameter ;o guud 8ac doolidl oda g2y
.Optional gi inline gl varargs cils clgwg Joloall £ 939 el a0l ulSeidl Fuud

o0 @i o JDBC JLail Lol Sy «ilasly eyl ¢ o5 009 PLUGTN a5 cLadl lie zyas Lo
Jolos ol Byei o) wayyadl g 8o FlleSysten wlaldl sl of (properties instance) oluols
23 Byaid LulSeidl pasiates alaloall (30 o o S ad] gl

:OraclePlugin Lauwy Lang iuad LS J| 8Lyl Plugin dgaly Bieiw
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interface Plugin {
fun configure(): Unit

class OraclePlugin(conn: Connection) {

fun configure(): Unit = ... // run queries on the connection

}
5yl g Jladl lice o esldl Bugllg Connection ds—wall & OracePlugin Oi Ky

WOBLLY d ¢t Al ol dzane

fun createPlugin(className: String): Plugin {
val kclass = Class.forName(className).kotlin

assert(kclass.constructors.size == 1, { "Only supply plugins with a
single constructor" })

val constructor = kclass.constructors.first()

assert(constructor.parameters.size == 1, { "Only supply plugins with one
parameter" })

val parameter: KParameter = constructor.parameters.first()

val map = when (parameter.type.jvmErasure) {
java.sqgl.Connection::class -> {
val conn = DriverManager.getConnection("some_jdbc_connection_url")
mapOf (parameter to conn)
}
java.util.Properties::class -> {
val props = Properties()
mapOf (parameter to props)
3
java.nio.file.FileSystem::class -> {
val fs = FileSystems.getDefault()
mapOf (parameter to fs)

<€%E} &gl gslg
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else -> throw RuntimeException("Unsupported type")

return constructor.callBy(map) as Plugin

3

Jl o KClass ¢y a5 2230 Lle Joanll Giludl 3 LS Class. forName plussl Lusay ol
8o L Wbl oia g ) Jalos J3lo ol Jof Ll wells Lle slazedlly (@5 (o9 className bl
(2130 OIaSh iy g Joloo go hatd axlg ol ellias o] Eoulall Olias o

s g9—>3 map dayys (s g ol Lle slazedlg KParameter alzaj L”5;\.” ¢ odl jamai «elld sy
.FileSystem g Properties g Connection :dsgeaall ¢lgi¥l soY dad

g 1ol Lo o Lguingiy & #luczal Sl o callBy DIl | map dayysdl elli y3a J5uslg
Pallall g ol e Joand]

a8l wlisslg oLkl .9
»< (companion objects) daslys &L of (Objects) Hlsls L eaye Lle Jgasd! i LiSay
1381y Sg ara) Olasyedl sde 35 Sl Jw Jeg (oSeidl guyb
class Aircraft(name: String, manufacturer: String, capacity: Int) {

companion object {

fun boeing(name: String, capacity: Int) = Aircraft(name, "Boeing",
capacity)

}
3

izl plascewly (companion object) goélyall (LI I g ya sls il LuSay dia I hadly

:KClass ggdlyéaéjgdlcompanionobject

<a=> &gl gslg
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val kclass = Aircraft::class
val companionKClass = kclass.companionObject

) elacdlg (functions) Jlsul 1ia (Modeling) ziadg «(gysl KClass dsws Lual Jiclad (3 4o
.880all 1S (members
(handle) jaude Lo Jo-axdl companionObjectInstance diols plasciwl Luses @39l
I sgmadly Lad 13] 5y sl Slo Bl ] Jaooll of Jloall eleal LuSay U3 snyg (38]yall 381 dswsd
s liall ¢ g2l
val kclass = Aircraft::class

val companion = kclass.companionObjectInstance as Aircraft.Companion
companion.boeing("747", 999)

el oy B8lye IS IS aalg Alrcraft. Companion ga «J We> SVl 331sall SISl ¢ o3 o ey
dzo 3l plascwl LiSags (object singleton) syaw (SIS Jiay KClass Lga) oS 13] (dllas dayylayg

sddeall sl slayzwd objectInstance

object PizzaOven {
fun cook(name: String): Pizza = Pizza(name)

val kclass = PizzaOven::class
val oven: PizzaOven = kclass.objectInstance as PizzaOven

.Pizza0ven S5l d3eus g0 y3Yl oven yzaull ol gxi LS

sauall KClass wluols .10
Slell Bl_oYlg cMlel sall go el I3 8 Lay | alS JS_g I35 o0 i KClass i _ay

1S caall B3ei ey Olags gl Sl Jleullg (Superclass)

class Sandwich<F1, F2>()

@ &gl gslg
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o Bl plaseiwly cUig Lgie 73y il Odlalzall ﬁ'_gji ddyn0g  KClass uall jad Yl Lusay
:KClass dseud 6 izl typeParameters
val types = Sandwich::class.typeParameters
s Any 9T) lalas] 3.2 13] Ldall sgasdly ¢ ol Jalea) (Label) duaus e Jaasd! luSay Lo (o
(el

types.forEach {
println("Type ${it.name} has upper bound ${it.upperBounds}")

IS Sl yall sSz Sandwich dls 3

Type F1 has upper bound [kotlin.Any?]
Type F2 has upper bound [kotlin.Any?]

2l o sl cllay g 63 I gl zlimes (opime £ 04 LLedl Ganall oy Lies U3 sy

class ManyParents : Serializable, Closeable, java.lang.AutoCloseable

ole Jaaxl superclasses dzoldl J Jaodl liSay warall 1ia oo KClass dsws 6 welld anyg
et laall aall ud 551 Olealslly Ll Blol dails

val superclasses = ManyParents::class.superclasses
AU Gl yseall g ywd ddsludl dSlEl delds lgde o gi 13]
class java.io.Serializable

class java.io.Closeable
class java.lang.AutoCloseable

o asd @ 13Lald Saie Blioll gian gy 3 sANY sl e 13l oS pdalls olisBgi Lo lia

Lol Jlaerwl )] zlios deesyaly cpyalall ¥l baad Jaas Lall BlooYl oY 1ia sdailall

@ &gl gslg
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:allSuperclasses

val allSuperclasses = ManyParents::class.allSuperclasses

class java.io.Serializable
class kotlin.Any

class java.io.Closeable

class java.lang.AutoCloseable

dwSaill wluolsdly Jlgal .11
Jleadl i Ja g (o ligS plaS @lies J| Joo ol (Sad (L5l BlisYl e julS2idl a8gzy
1@ileols e anig Double g oill ddgs Alsg clael Jlos jamy Lle goimy wiray g (Lol
class Rocket() {

var lat: Double = 0

var long: Double = 0

fun explode() {
println("Boom")

fun setCourse(lat: Double, long: Double) {
require(lat.isValid())
require(long.isValid())
this.lat = lat
this.long = long

fun Double.isValid() = Math.abs(this) <= 180

‘aa>' &gl gslg
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Luc il LalS ool Johll of (oyall s gaDouble Jalaa &l oo aShill dniigs &Iy paseid
.setCourse
pasiady whiall lia d 483248 dls JSLbMui&¢ﬁlgﬁg‘a§gLﬂ'CbLQL” deldb dls &I DIl ass
&QJ§|y$\ﬂ9J|Ji§9‘uE¢ﬂ|9§ZﬂJdﬁl%?)AbgcdgxxxUKCIBSS\gémemberFunCtionSa%obﬁl
KFunction gud gasb oo ulS2id) donaydl
fun <T : Any> printFunctions(kclass: KClass<T>) {

kclass.functions.forEach {

println(it.name)

A Ol ysall Lle Lo A1l ode lgeazal 15]

explode
setCourse
equals
hashCode
toString

) Siladl el g g ANy 8 Lalidie ol clacl Jlos Lo gyl 1ia go iy @Bgue 5o LaS
2 3¢5 3 Double.isValid() dsesall D11 ol w3 go By (BlioYl g (Ultimate supertype
el drols plascral | dnags dls Jof e KFunction esse Lo Joasdl Jal oo zlowag daildll
.memberExtensionFunctions _aws

dnnodll Jloadl o JS 2oy dlg bl (named functions) slawall J1gal 446 dols clla
ol eeo Bl Ol ysia g pandl i a0 dadldl i 6 dadgall yig

colS Lo 13] Jte Jeolay BLacsy anseudy dasdall Oluolsdly Jlgs e wuasll KFunction fad el
oo Layets Odlalsall glg il ey gill g o il J| 4Loyl operator i Anfix ol dinline &l
Jwoladll

{%ﬁ’ &gl gslg
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memberProperties UA__wja__BumtbL%_*obs¢L_Jhm‘cﬂ#_*oBJb)__AﬁlélugLa¢_4;9
doaydl dgalgll 3 Jloadl 8 LaS ddyylall yuany pisciud illg memberExtensionProperties g
sle yg 2l memberProperties sascws Lies Kproperty g ud JMs o Sleolsdl Jiad ol Sl
:Rocket cauall 6 alsie dl Oleolsdl
fun <T : Any> printProperties(kclass: KClass<T>) {

kclass.memberProperties.forEach {

println(it.name)

28524 o LS 1at, oNg :@leazwl sie DIl oia Sl yses gt

wlail i dls cleaiuwl A
dgileazal Jle syall 8 Jloall ] (reflective access) wlseidl Joogll 8 dzadsl 32314l 4ass
Ay eleazwy Woaseudy (vararg) OMolsall oo dwild |5 call Laws dls KFunction cauall B3ssd

@ Al o is (g ol dsd e

o3l aliall 3 895 I zliseas gy d5ud ol dadye caudd lgwss KFunction &ud of JI ykdls

e aall Jo¥ | alealy L &ls sl sg . e gaz Sl i I e o
.call JI

c8g 8 Ladl gy0 54897 (o8 L aSealys Function ess wiw @lwllRocket Jlis plasc wly
:(compile time) a4l
val function = kclass.functions.find { it.name == "explode" }

val rocket = Rocket()
function?.call(rocket)

2819l 8 73 ad ¥ explode dllullg explode gl Lle ggumi Ll Jlgull gaas oo coog LT Ly
ilia ol Lt uaS lgalascial slyall @il go call dlal) s gl Joloall o8 Uiy lgwdiy SMalea o e

<a=>' &gl gslg
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.rocket gag @l i 89 function Ul

aacg g ol .o

z3waall s 2o (declared) Lye z3aall Oluosdly Jlsal s Gaall I 8yladl ooy il sall i 3
{member functions) clacl Jlgs cla lgalaseial oSay Al Sleolsl e JSg (undeclared) lge
Aol g 2305 oS o] waless dllg s ] g Blsbs (member properties) slach oiluols g

5 8 Lay o3 aod lgadainy a8l (undeclared variants) e 7304 y&ll Olylazll Jass
Olgzlglly pYI BluoM clliSs KClass 18 oo el slaall g odl 8 e z3adll Oliolsdly Jlod!

A Iy (declared variants) L_gie g5 oall Ol szl Ja ag
ool e L_ay.éqdeclaredMemberFunctions g .declaredMemberExtensionFunctions
ol (parent classes) :L3l Bloo¥l 6 8308 dzols of dlls glg i g 5l 8 d830all Blolslg

S Bl s ¥ Ll Slgalg)

wlovogdl .12

lalaaly gz lglly wdluodl I 5Lo] Line dLol (pyskall (ANNOLALiONS) &lao sl zaus
ol oSay (meta-programming) dzi o sll doesdl Yol oo (i 29 wanyadl w8y dllig Lasets
slazedlyg Sl eBg LolSodl §uyb e 5yila 8yieall lgaaszud of Olagosdl ol 8iaall pisituy
UL of zaliydl ime yz8 of oSay wdwo gl dad Lo

e3xS Bydguall oLl o g i ySYI Olagogill 18 Il (LS 8 LS Bl 8 B g0 Oilasosill
@Suppressi Jza Slaogdl ey Jeally &l e oS5 u' oSay  dzwldll Bl 45 9| HAieS OleSa (0
.@tailrec g arnings

(S Gl L8 annotation dsluall dalS)l dolug @l el B Loyl ayyed

annotation class Foo

@ &gl gslg
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Lol szl Say g 8lg B3 el I Lag wdlalaally (Jlsallg wbluo¥l b oo gl ia plasizal Say

Ul Jpandl 8 D00 o oS s olSe ol

Jlo Gagll
@Foo class MyClass .
@Foo interface MylInterface dg>lg
@Foo object MyObject s
fun bar(@Foo param: Int): Int = Jolss
param
@Foo fun foo(): Int = 0 als
@Foo typealias MYC = MyClass goil duiS

class PropertyClass { @Foo var

name: String? = null} ols
class Bar @Foo constructor(name: ob
String) ’
"val str = @Foo "hello foo JUR
fun eﬁ?:i;iﬁﬂ?ﬁ%;ﬁﬁftﬁ;;ﬁf' Int £l a3
@Foo { it.size > 0 } 8333 dls

Blacad] aasd o dgalascial 18 U3 gag dgolaseiwl e @ dodally g Olacogdl of asy
LeSay wdical b oLy o9 Jlaall Joes Jlod @Target Lo coil oo plasiuls lgy ¢ oawall
il gl e diyyes

@Target(AnnotationTarget.CONSTRUCTOR)
annotation class Woo

@ &gl gslg
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(20 ool é‘i loagys J‘Jl Blaal¥l o auaell yasd LuSay

Joandl a3 5 gyiia g alasiwdl dolis L35l Olago gl e ayasll s

Aol Canall Olalo (3 Capogill Ga3ad 42648 335y @Retention
o whladl
Jeidodl 89 Canogill L83 (Source e
e as wanall wlalo 8 Capogill owsn (Binary e
ool s (o e
0 909 hinall Wlale 9 Capogill O3 Runtime o
oSl N5 po

Sl 9 830 (0 ST Capuogill uouiy 839290 IS 13] o @Repeatable

G593 clini] e Capogill Groudi pomimd B3gzg0 LS 1] @MustBeDocumented

.Dokka j.c

wogil wilslss .|

o malliel L ol aSodelme le goun ol Olae ool Say

Jedlg a8y 3 Joloa 6i 20 Lol Lgilsl suasy dadsall Slaws gl (Sasg .@AnnotationTarget

(U Jlall el warall gl sy SMlolaall sy Basb oo cslall carall Jadi S ol Bintw el

annotation class Ipsum(val text: String)

Lwlsval @l Lle o gdl OMalos oo sl co - S

dbluy IS dyslaall dagdll y3a0 Jin J2o o8 alaseial aie U3 sy

@ &gl gslg
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@Ipsum("Lorem") class Zoo
Int - Double - Long - Float -: e gle sl o &y s degane Lle Odaloall glosl y s
EjgjgldJKQAaégiAQAL;!ﬁébbgb‘Q“dﬁd;$iﬁﬂﬁyo§@‘3001ean - String - KClass - enum
be @5k aa ol SEring ol e dbsicn e Jsondl LuSay JLtall Juus e cllis gy zsaall
Olds gl

&bt wléwogil .13
Ly Ly ailg w83aall Ol Sle 51U ol Olagoodl o agasll d3wldll yl5oS de8e phas

(ol B3al sl 1 b aie Eramzis y3 31 jandlg el

@JvmName .|
oy e s e s aall Lol (0 S8 JVM 3 (erasure) Jusall o e—alall oy
ezt Bl 3 AW Ol yadl Jlaall S Job [(erased signature) dl3al daadl jusiy awl

syl aue las o

public void foo(list: List<String>)
public void foo(list: List<Int>)

Baisd ¥ VM dublyzedl Bl &1 i daa> | (Erasure) disdl L6 codl gy
List<Int> of List<String> ¢ o oo Olydia ;j (o 13 g ()laleall &lsjig
List<Any> ¢ odl I lagdS 830y

oy B 4 ot st ling Ealuse G gilsd] G o U aall 03 szl y2SYI ol
0 23 Jmalg lgasyad aie ALy 2lacl 1395 o Lallb claws¥l bty Blaz>dl LSy (o)isS 85 LYl

Al dleaYl 5 B g0 g0 LS 03863 slyall Juadl ge @IViNaME alusciuly Jloal heo g3

@JvmName("filterStrings")

"%E} &gl gslg
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fun filter(list: List<String>): Unit

@JvmName("filterInts")
fun filter(list: List<Int>): Unit

Jsall 55l Land Basb e lia gy o LiSasg wispod] By cipogil) Lheall awdl pisciud

public static final void filterStrings(java.util.List<java.lang.String>);

Code:
L ... ]
public static final void filterInts(java.util.List<java.lang.Integer>);
Code:
L ... ]

@JIvmName cacogdl o5uwy Aol clawll plasciawl (8 yanud ((56S o Jloall oda plascisl sie
cead LBl o Jloadl oiia cleal wie Sy ol Bdg Blanyg Biadll ol g (ylisS easciual JSye yu

oheall Lol @l aasciud o

@JvmStatic .o

Slas Lla 5 oy @50 0all dzolsl of Al cllzas b cluty Bimall @IVMStatic ool g
O ol Ol e o gl 1ie Bk oSasg (compiled output) biaall z sl N Joa oL
aas| yall

o Ll oda ()3 sdg wsly A5 e oy o I §31se 1S of 3515 Bhad ooyl ISy
) ol ol e cony LBl 3 0Ll oia 8 Jlsadl | Js—oslo INSTANCE ol el Ja>

:Jza (singleton) suyaall dseuall clls (resolve

HasStaticFuncs.INSTANCE. foo();
B i o i\_g (static method) ESLuw &5 &Il 40 <S Qi o eogdl g3diws (S 2 ag

ol Lo sanle JSy lgileazal (o oSas JUWLg (instance method

@ &gl gslg
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HasStaticFuncs.foo();

@Throws .
unchecked) Lo i>io 3o & Olelizwl Lo (lig S 6 Oleliz il ol OLblyzedl g sax §f Lay
by )i gag Ll 8 LaS gl Olacy | dlazsall Olelizzadlly 4058 d5LoY elsMé (exceptions
pLatll LSy vigme Do 3 Olslizzal a5 Lpad Oligihadl danay; gl ol Bl assuaua 0] 8
wlgdl Lle (throw) 2 Ol clasy Blaall slayy pisud cillg LQThrows cauogdl plaseialy Uiy

Balgall
relinal oy giSay @ls e gouony bi6S 3 Vs o B3a) Jlaall Josus lad
class File(val path: String) {
fun exists(): Boolean {
if (!Paths.get(path).toFile().exists())

throw FileNotFoundException("$path does not exist")

return true

4l dsgylly Bl e Byils lie sleazal o Say

public void throwsExample() {
boolean exists = new File("somefile.txt").exists();
System.out.println("File exists");

b

oyl 8302l oda &l o @iyl Ll oy of oSy ol Olebiawdl aas Y gl dasy i oy
bzl eysexists() Al 5L bl (saastua §34] olay 58 slsal S ol gag ayyadl) A48

1530l arall la 5 ldl dasy Jl 1 Lo LuSayg

class File(val path: String) {

"%;’ &gl gslg


https://itwadi.com/

olisS 4l sl Olagogilly o pulSaidly ey lall el bl gLl Jadll

@Throws(FileNotFoundException: :class)
fun exists(): Boolean {
if (!Paths.get(path).toFile().exists())
throw FileNotFoundException("$path does not exist")

return true

}
iy sl Olelizwdl Bleol gag Wiwg daogdl lia Ldsg @Throws caes il Lasl adl (g5 LS
elaall ga Jaled) dinyasd Lide cong (3 @ludl Bl Jlia oy yad Say M8 (il daay (8 lgsas 8
S Iadl
public void throwsExample() throws FileNotFoundException {

boolean exists = new File("somefile.txt").exists();

System.out.println("File exists");

3

ASUIL pldl daay) Olebital Goay olisS Bian oY sl wle 8 §yall dasMa LiSay 3,51
I 5 ool dangyi e Jodlexists Ul ggund

public final boolean exists();
descriptor: ()Z
flags: ACC_PUBLIC, ACC_FINAL

1AL syl Aoy e goumd (dzildl Lol

public final boolean exists() throws
descriptor: ()Z
flags: ACC_PUBLIC, ACC_FINAL

@JvmOverloads .¢&

Ml ellai @ls ellael aie 28T Ly die equsdly g LIS licws @IvmOver loads e

"%E} &gl gslg
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Js) (overloaded) 15515 Yasi dlasog 83dsie wlgi ¢rioy Biaall @IvmOverLoads Jesw dzslyusl
(218! Jalao

Jlall Lo e dladl oda e olbs

fun foo(name: String = "Harry", location: String = "Cardiff"):

pae ae izl Sdlaladll pasiiun Jodl gldl (B3aall aldll caro b pilgl B Bladll g
Jooleall 408 5503 20 031505 pac e Location Jaleall deolymddl dagdll pasiiuy SlWlgaMalee 3929
355l U se Gusb oo el o STl LuSayg deslyddl qdll oo o Blhsall ol Jaszag cdlly 33
A gall

public static void foo$default(com.packt.SomeClass, java.lang.String,
java.lang.String, int, java.lang.Object);
descriptor:

(Lcom/packt/SomeClass;Ljava/lang/String;Ljava/lang/String;ILjava/lang/
Object; )V

flags: ACC_PUBLIC, ACC_STATIC, ACC_BRIDGE, ACC_SYNTHETIC
Code:
L...]1]
public final void foo(java.lang.String, java.lang.String);
descriptor: (Ljava/lang/String;Ljava/lang/String;)V
flags: ACC_PUBLIC, ACC_FINAL
Code:
L ... 1]
public void foo(java.lang.String);
descriptor: (Ljava/lang/String;)V
flags: ACC_PUBLIC
Code:
L ... ]
public void foo();
Code:
0: aload_o

":ﬁ» &gl gslg


https://itwadi.com/

olisS 4l sl Olagogilly o pulSaidly ey lall el bl gLl Jadll

: aconst_null
aconst_null
iconst_3

aconst_null

invokestatic #41

o U1 A W N =

return

bl gead) Bag> 9o Oliand! Lgayyed @i a8 F00 gl oo B Olylasdl o 8a0all 0l 4S8
Final adlul 3,85 oo dololl 8,Sall 435y o Sang oylazs MW gi sl Sliay Jiad @Y La céis a6ls 54,39
alascwl ga fooSdefault Leas dayly Dl J| il syl (delegate) (545 f00 (o dsews IS
ol dpolyddl quagdy dagcady Jelos IS o s 53 sdag Lwlia U3 oIS Loz OMaleall dagdl null

NULT aad cols

Jeadl cdg cwogil Wliasl .14
dzwldl Slaco gl galaseiwly golaesS! (Saall o (LS 13] bdd 8ada (955 dawasall Olaco gl
cdg dzhog OULLS Lansall Slaiogdl laseiwl ¢la Sy dia Sslarwdly B3 aall dm g2 B3> g0

s
annotation dzolsdl alasuwl Lusay 51 oL of @l ol waio 3 8392 sall Glagogidl e yg2al
sle $9->T dcgama Y &,leg KProperty ¢ KParameter g KFunction g .KClass _,_q 339> gall
Bl apo sl IS dsus

String go g lisls Males Sy g Description Lau lsoss oaad Jlaall Lo Sle
)%qgELAAﬁ-géé;§93;Lﬁd¥4ALu&LA‘Qi;géi“g‘utxﬂ'L;!uhogaéhbga%cdlZLaLJ|olm93$ﬁ439

:(web service

annotation class Description(val summary: String)

rbrall o g 1 pasciuiw @

"%i’ &gl gslg
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@Description("This class creates Executor instances") class Executors
tdalaseiwly o gdl lia e codl liSay (Jutadl w8y 8 Y

val desc = Executors::class.annotations.first() as Description
val summary = desc.summary

Defensive) dzelds d ooyl ddloe 83ae i of b @) JLzall i 3 Lidl o blgll 1o
e oy call ol e Bis ol gl o 2l 838 adl 2 2 819l Lgsllazy 2]l (programming
eall ool ¢ o5 Jiay 6l of (Olago sl

ol e (g S25d] Anslsy BLaSM dLS dadsall Oligoodl oS5 S &l 5S35
RUNTIME dagsll @Retention s gdl cllay

Jad)l dolls .15
alaseiul (Seay @ So UL dagasall gf de )l @l s o 39S oli S Ladll lia JMs Lu,
Lyl Limying lisS 3 Dlrosi Bue e Lol ldysd atlg (Sl B9 dmnaydl 8385l (oot ulSadl
Biaall le
Lelgil oo Byaen 318 LSy & So pliaS 3 pactizall gl ¥l albss da8lis s poldll Yol

(Generics) &d.ass

@ &gl gslg
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oligS @l sl aadoall ¢y uandl el Laall

dungac Ay LS lgdawle (Sey 4285 o (generic programming ol Generics) dazsall ¢ 1Yl
o0 Generics ol daseall ¢lo 3l s3ims go5 e lgalisiral Lol pac ol glo il alisn g o lglanzud
parametric) dds_all dsiedl Vs gy s elal pasind oS olig Sg Lol B pastwall b ol
lilas Olizaay gy3 o) 2 (templates) _Jisallg (polymorphism

Jadll lia 8 ndt

(Type parameterization) ¢ ¢dl &Malea slac] @

(recursive type bounds) gsgsll ¢ 55 391> (Type bounds) ¢ gl sgu>

""(contravariance) sladl ysla4lg (covariance) yledlg (Invariance) .ulsMll e

(Algebraic data types) diyadl bl ¢lgsl

Eoill 5530 pé willalza w3 Jlgs .1
W Lgio Wlgzie 1319 aue g2y dalisia yolie Ly Syde ol dlg random() aws dls b S5
zlisdg bewasl yoball Janiud o) Ll LS A1l ells oSS Lowie yoliall 0da ¢ 193l @500 | due zliss
clcall Janzus (g ol ay25) ddyslall gy ¢ ol pasirus lasies elzy) Lgto sty slas! ) b
¢ o Joloo Ly dolsdl random Alul oS 13 (type parameter) «¢ gl @as Jaloor of «g gl Joloa»

Loasl s Al solisll ¢ 65 sag wals

130 2o e oy Tag a8 layyd gall laliys3 dl random() @ls Jaa g ol dades Ay LS Uyl 13]
fun random(one: Any, two: Any, three: Any): Any

(Mol 0aS L] Lasgpai sl ol glasil e 3 badl sy ells gag ojsluss dss o 8 1an Jassus
Uiagdy yo¥l liag ‘Q.Lo;}“ ¢ odl Jl3sgelly Ligsdl JI slais @ 09 ANY g0 acl>y) oL LS_\H ¢ ol oS
sl e cbal dasdl 8 ¢ 89l |

L2 3 389 Lg) &y daz i sl 32T @lo LawsSag z e luall ple Lo 1laicl LgiSal wlazyidl o3n 11
gl Blas Lle lasloiel 5 o] da>d S 6 Loyg OLSII 13 5 3]
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oligS @l sl aadoall ¢y uandl el Laall

B3call zladly ¢lo 39l o ailan o g3l g ol Joolon plasirwly i oyo 281 Joas o Lisay
Gl pula BY delio pasiud o5 Jalae go dls cayyeds oo S lurwl gl )l dad zluzwl
A sl 18 lal ¢ ol Joloo cllac] gayb e ellig <. . . >
fun <T> random(one: T, two: T, three: T): T
S BLoYL U SMlaloall sliossial g3ls T pwly nlg £.o5 Joloo ciyyen Liad wayyedl lin 6
B3call 130 zaus Lol ¢laydl £ o5 50 Lladl 8 slogu g1 T gl o Biaall yss dliys g byl ¢ o5
o Sy ¢l 3l g o8 7 lusaly

g @Ml alyaslg o)l 138 ggu e b aLall | zliod A1 0da elenzusd

val randomGreeting: String = random("hello", "willkommen", "bonjour")

2o Lgadsllaa) b 13ag String ¢ oi (e ga randomGreeting yzeuall Qi o9& e dasMa cliSay

i eptz wig Bl 3 Kol Sulds aial wls e o Jogl ayfli a3
Dliall 20

et ol Gy ame Joalee g od plasiial wie @il dbluny olina 1an STl (o @M plyanly s 13
A1 g S Vg I slesiul wie SEring Jl pacg s>lg g9 Joloe Lua) oIS llis B9 g ol uii
Loyl String dzas dladuw

ol mtitagug U3 g Byacall Blatus dasyy @b &l y3ai ol (Saall e o5 Jlaall lia 8 @dally
s i B3 ai damaydl 8ya,adl 0 Jluall Lo leé (lowest common supertype) Bl Jle gl

B

val any: Any = random("a", 1, false)
ANY 6553 o coa T ol zluwl Biaall (Say JLdbg (eI ANY £ 55 L glo i g o3 lia
RO TRVIRY-U¥. 1] - VO Y

to5 @Lole T godl o 48 Joid ol (Jlaall Lesas Lle din Jaoy ¥ 18, 0y3 3] dlaoM dedly U3 gog
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oligS @l sl aadoall ¢y uandl el Laall

881920 L] axBli| slyall soally dadldll (oS5 ol ey Al 230 48 (g 53T T
Lol sgasdl e s anie all YISyl sisd gud 8 U3 e Lagals Ylia g yis
S gy cilisie puegs Juis dlls GS LiSagg g o5 Joloa o 38T Lo gially cgums o Jloall oSy
Jao dagdll Slllg zliaall Lle Joosl) Sl pouall plaseial (Say weBsa (350
fun <K, V>put(key: K, value: V): Unit
) Olsuancdll 3 Jid oo dnheall glo 33l pascal jasea ¢ gad ddgilo all oia oyl aoi s

(Collections

Soull 8330 pé wilalos IS Bliol .2
oSy lgwdi (3ol smy 19391 of) BLuoI g ol Badown sue OMaloa cllai o Sy Jads Jlgull caucd
container) iugl> ¢loil Lal Lle Ul ¢ 19591 aia I ylag Lol ¢ gl 853500 3ue OMalon cllaj o

51 ol g5 Jalan e cguns il dagisg (collections) oleanl go 359l lebliyl cous (types
le 83all 030y g ol sioe yut Jaloo g3 £ o5 e ayail) Ayl ulsdl delio oy31 830 pasiius
50 5953 yolic dlulu gag Sequence ¢ ol e puyanl) (JLiall o 108 (g 0l sl cyo cpesdl Cilal

ol Lo @)U LSy T ¢ o3l

class Sequence<T>
sy g o Joloa oo 38T e ppadll LiSay gy 830

class Dictionary<K, V>

Olagand] o Glasol 32591 ¢ ol 833 3é Sdlalaall O3 g lgidl
Olegaandl palall Ladll Jeolai 35T 13 e Sasciag J(collections)

Ly el las] ase bl g ol lia ayaos Ligle con whio pad $0 Jaloa e pyad] e
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1l b oS5 Boolean dzdhaia dagdl Sequence cavall e dseud

val seq = Sequence<Boolean>()

i Yo e i o8 LiSay Dictionary ¢ odl J] dewdly

val dict = Dictionary<String, String>()
i s ¢ o L ByLadl LeilSaly L dalisall ¢ gl SMalon { Jl yed o 3> gs 3 &1 13Y

13575 Yol pasciuall dgy0 yLslg (Jo Wb dalises llas yo Bagll 90 lig wclll lgdle s

sadsll AUl dvasil .3

Uil o Do LVl 0 338 08 (Lo o ] Bgaseo LSy (dlal) Basho ¢ oall dadns AN yuss
8 ety a8 Jlaall Jerws Sl 835a0 dho B oo 3205 Ll ¢l e g ol dades Jlgs LS B &gl
o Lasy ol @jlsall pogin pess il @l el3g (peiadd (o dad ol glayd Als ass

230 Ejlgn LSy &S Sy Laguislon g3 il pue ol Yoy o Jaloa o goumes @l &L g
L@;é}q,ﬁi@mwny g5l o)l Lagg Sacwdi ANy L3 8 Las g o5 o (o (0S5 ol Sy <53 (il
ey o ctad Bjlgal diyylo clllia (joST 18 (531 5all

Ol Bicall Bym dtyybll oigg g Flso sis @lsall Slidas e Al elld glol 4t s Sl
L oy lligg ¢ Joniaall g gil) dlio Jlgall 0do o555 o)l coom el w89 biluogll g o3 e sbasll 28
(bounded polymorphism) sazaall Sl Gsa2dl pogaall lia Leayg lgilesznly

Llell sgasdl 5948 .1

«Sledla sl Br o wlyBgy edlaga sl agly Wlad aua i lig Saca 3

o0 dgesd Bliol Lol el 1930 Lle 390> sl lia (o5ay qawdl >92 LS5 (Upper bound)

¢ 0l Jaloa Cilay dbluny aie g3 (Llel as 48 alasadg Jadd asll

fun <T : Comparable<T>>min(first: T, second: T): T {
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val k = first.compareTo(second)
return if (k <= @) first else second

3
ot 03les g ccompareTo alul 35 ol &z bl &Sall ¢lg5l s i g0 Comparable ¢ i
Jo¥l sausll §LS 13 saall ya 5STg (S oy s20l Jo¥l saisll IS 13] saall o yaol 1340 g2 3dg puyaic
Sl Sl olbaBg g o5 Jalon Lisie (Faludl Jlaall a8 o) Ligluia LIS 13] sao saslly ¢ LI e 55
5o dngio ol diine T dagd (o8 ol o min DI ewwad e8g o 3 il Comparable<T> g ol
(a0 Lieys 2gi o) g ol lia
val a: Int = min(4, 5)
val b: String = min("e", "c")
830zl £ 9l Bale] po dgadl Jududlg domeall slacdl go Min DIl eleszul kil gyi LS
¢ ol (extend) ;lesigy String dadl Juwdludlg Int doeall slae¥l e g dl VS of Lay (gss
Comparable ¢ gl gagyd sl Pair Jzs g9 po min Il Jlawzw! byys 13] (U3 zag Lomparable
los 35aall capud o ey Egi ud

AS ANY ¢ ol Biaall pasctuud groly Llel aod 18 195 £ o8 Jalas pasiul LS

2o 1B oo Liled LS L] cpdlises e gi yusan MLN A1 eleniul glazud ¥ Ll Loyl dagall 59031 yag

Boolean g Int ¢.String ¢ g5 o Odales g random &l Lucaswl 13] L3l ysas 31 crandom a1l
(218l Ledlandl 08 Uiy By ANY g ol o daiise g Lo Biaall lade,wd

S e gl g premmo 3aeg dad didin yyyad o Min DI cleazal bde oS 13] U3 209

Int ¢ ol Jle¥lasdl s 89 Comparable<String> ga String g ol Llellasdl b B ¢ oSuud , Jlaall

8 bl daslio y1ail) 45U (supertype) Gole legi ud suesdl MS i Lyg Comparable<Int> sa
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o Lasg ANy 50l 9 cin Lt 31 B3aall gbauny sl somoll yzall golall g 53l (y5puids (Il
3 @Y ¢ ol Jaloa) ¢ 658 dalascinl Say M (dio Eya2e udg aniigyd k.57) Comparable 3y ¥ 453 lia

las gMb] gouw sLsdl Bhaall cllay o) clilg ddgsaall sg.ll 65y

83210 3948
min() &y Jles pohai b ey a8 Jlaall Jow e Lol sgund) 55,8 33c py0 8 Blal ey a8
Gl asdl 08 xuyad Jai Jia Jealg Lagl (serializable values) dlulull il @l Lle bdd Jassd

:dlodio where syle 8 diaig ¢ odl Jaloa zyls
fun <T>minSerializable(first: T, second: T): T
where T : Comparable<T>,T : Serializable {
val k = first.compareTo(second)

return if (k <= @) first else second

b
63“'9-” asdl a8 sl day ngg where 20 J.o.nmyw U_Q do g0 Llell sgasdl 5g.8 P ui Ky
Wols 13] Uns B3 mall llagd x5 o0 baib opetiyldl oy gdll asl 8y L2 g Lyad LS 13] o531

:minSerializable &1l go dalascisl

class Year(valvalue: Year) : Comparable<Year> {
override fun compareTo(other: Year): Int =

this.value.compareTo(other.value)

hyyeadl S Jadw JU sl
val a = minSerializable(Year(1969), Year(2001))

Al ga A ST anlaser il LuSa,s byl Serializable ddod Year g I La g 13] o)

:minSerializable
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class SerializableYear(valvalue: Int) : Comparable<SerializableYear>,
Serializable {

override fun compareTo(other: SerializableYear): Int =

this.value.compareTo(other.value)

}
val b = minSerializable(SerializableYear(1969), SerializableYear(1802))

S el elig Lle sgasdl Jle 5.8 $ae agansd BluoW (Say

class MultipleBoundedClass<T>where T : Comparable<T>, T : Serializable

£l Jalea ssy 950 where 3yLe 3] wlin deloall o sy

Eoill lii .4

Zlwdl pae of Zlacdl LeMs o0 LSy el olaas | (Type variance) g o dl epls i
) g0l dakes SMol 2o ol Loy 2l gle Y1 8 (SUbtyPING) «isesall ¢lo M 4 S sl & ysaesdly
Fruit deall go e8¢0 oo Apple wanall il s L y:8l 1318 Ly dolsdl (parameterized types
90 wlaadl &l ol ddagll ks §Crate<Fruits> e =39 g9 9o Crate<Apple> | NEETIRCITL
IS oS Fruit g ol plascrwl b 28sm oS o 8 anlasiial (Say Apple g ol & Lay «aSLL Yol
3 9o Ulgadl ple

ol g9 e I3lazel ¥ of (Crate<Fruit> oo lesd legs Crate<Apple> ;oS ol oSas gdlgll 3
paseiaall

(Rl cpladl plasil i
facd ¢ olysl S ay Crate<Fruit> ;o lzeyd g o Crate<Apples oSy ¥ I3kl a8Ls Lies Jo
BloYl sy cladl

class Fruit
class Apple : Fruit()
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class Orange : Fruit()
class Crate<T>(val elements: MutableList<T>) {

fun add(t: T) = elements.add(t)
fun last(): T = elements.last()
3

oa creat quwl Moles L7 dls w832 13] Mutablelist ¢ o) iléa s3>a g0 Crate cawall (gyi LS
1Sl ISl 4l oas paue d8Lo] AW 345 188 Crate<Fruit> ¢ gdl
fun foo(crate: Crate<Fruit>): Unit {

crate.add(Apple()) // BSiad
}

zladl (g Fruit ¢ gl 6i LS e ggundg (Crate) dlw Lua sl oy (3 asd 13 13a gawy
dzzaydl Sladedl 8 40y codl SdlLdl J] adlo] LuSay o 13la) A dgS1all gly‘i e sa Apple ¢ gl 6i
ALl daonydl Byaadl HLS e yay0l8 Ll Jases Les daasy Sasg 3lag AWl sia ladad
val oranges = Crate(mutablelListOf(Orange(), Orange()))

foo(oranges)
val orange: Orange = oranges.last()

gl e g0 Oranges yzouall s.si Jlaiydlg dagSlall (e dlw iy foo gl A o dis i guw
Lo ol F00 qlsy 3] il yeSadll lia 3 Uasdl JLs o Jle 31 ] dlSin 3925 pie e (Ll LA
ille Al oLl J] Ao a gy o (Say @il sdzngg Frutt godl o dalos of dgS1all 1y dlos 50 o] y3ay
g z oo dzmnydl 830, 8l 0ia il 13 JILadlg Orange godl o of Jlaiydl o dls 23190l 6 o
oy gl el udl Jl Jgo ol e Jiaadl w8y ClassCastException cluzwdl le Jasiud
.0range Ludg Apple g ol (o o @iy judg 415 5o cWlg Al J] apdl yoie 51
gl alodll 28) culein st g ol Jalos Jo 909 (l5sS 3 pedall gl 9o @Sl 03¢ J> bal o
subtype) eyl ¢ ol gorws Lle a8Me angi Y liS oSy bosses o 218l ISy (Invariance

goill (13019) Lol g05 95 (135190) Laesd Legs Lud M<T> g odl i sy 13mg gles¥l o (relationship
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Crate<Fruit> g Crate<Apple> ;16 .\ Biaall J| el <Uilg U o T oy @8Mall eyl a8y M<U>

.Crate<BigDecimal> g Crate<Apple> Jis ;adiye

pledl .o
crate dull Jlas JI sgs ey ( Sluall asy g 130 3l a8 (S (invariant) ulssll ausy Lo Léye
s gl 1S (18 4818 dlas Ly 5 13] &l o Bl giage ver iy lagesiu oys @ls sog Jususio
Byaasdl (p1adl Gang Blol bl of 4SWI S e palsdl Led liS oS5 o 13]g JSW dxllo lgsd

Fruit casall J1 AUl el caeds Les
open class Fruit {

fun isSafeToEat(): Boolean = ...

}
o IS sy gl o Al go Jaladl) DIl Bies Boud erify Alal) ias &l oyl 13] ¥l
1@l 318 o JSW dollo 4 STl 48 ibbshonn dilas 25181 <SS Wb

fun isSafe(crate: Crate<Fruit>): Boolean = crate.elements.all{
it.isSafeToEat()

18305 o) AUl dgmmnyl Byazdl o] Joally lss oy Yl
val oranges = Crate(mutablelListOf(Orange(), Orange()))
isSafe(oranges)
JS e isSafeToEat() dlul cleauwl dolug auyi (pouid (ghypad pas) s 3593 ¥ 33all 0da SI
oo maue IS 18 awds Frult s L,_e 48300 I s =18 g .oranges u—" 339>gall 4 o yaze
.isSafeToEat() &l lg ol lgsluas yolisll clly
zlodl bty o [(dLudl) Crate caall (variance) cplcy B3 e Loy NEEEIES ey

godl o) 4gSall oy dlas Jlonzal 4 Say o3l gosall 8 (Orange g oull f) Jlsydl oy s Jlaszasly
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oado Lrate<Fruit> .o licyd legi Crate<Orange> dei of ayy L3 sy liag Lol oSg ((Fruit
g ol cpom ducyd gloil o yolic d8lol (Crate ge dswd) du Ll Jio baaie ol yut 13a ol Jeally (3yei
2 dnlaylg Sells Jeal dayyb lla o 13 (Pear ¢ gdl) Loladl ol (Apple ¢ odl) el o gl -Fruit

(covariance) yladl Laudg e

Bl e Badlonws iall o ooy liag olsne &l e g ol Jolon apand Liay diio B35 Lowis
w3 Jealg il ¢ ol Jaledl (subtyping relationship) ssgdsell desall ¢ 1953 gotun e Al
I Sl g sdl Joloay oUt @l 385

class CovariantCrate<out T>(val elements: List<T>)

Jrl e il JSLaally 18 o L) s il g0 5wl e (MUtation) Jucedl 448 o S5
Joob oSy Slin (38 ey S8 ] sons zlawdl pae Lo Biaall Say slssll g5 Jlawzaly zlawd]
oS M6 AL J50S pisenad o 13] Slg I 58 pisad ¥ pledl Jalna o o Bl Easb e ol
(Orange g gl) Jiydl Jlasinl pbga (Apple ¢ gdl) zladl pascead ol

dameays Byaea aul ¥ 1309 o Loyl dagdS T alascral WilSaly J13 Y el gag oo duSleall @lsl
J5s Joloa T Jaloall o553 el (= o @Sl glol anl sa zladlly 4816 oo 4gSll b f o8 o5
Jdast @l Lag ol oSay .Create caall o 8392 9all add dlWl Bi> oy LovariantCrate cavall
hdd T ¢ gl ami 3

class CovariantCrate<out T>(val elements: List<T>) {
fun last(): T = elements.last()

jdaa cug Braall L ol gos JSW dsdlo @Sl ol e @asedl (I LiSay

val oranges = CovariantCrate(listOf(Orange(), Orange()))
isSafe(oranges)
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L Set : oo yeal) Al et Slasanl 1531 cpo sl L o pisizads 3oy ¥ [y go8 il
oPair Jl 88LoYl (e ¢ ol | ales B3 =i Lgawas 3| Collection g Iterator g Map g.ist

358 layeeg Lazy g Triple

s glll £65 .
£ o5 oS 3] JLlg (21383l ga liag Lol (covariant) I3z AU ¢ byl ¢ 65 o5 of oS
override) wa s 5 853 5slel §uyb oo iy plall aSay Jiasi 328 g o5 g lay] 8 by o3 8

:(definition
open class Animal
class Sheep : Animal()

class Frog : Animal()
abstract class Farm {

abstract fun get(): Animal

}
abstract class SheepFarm() : Farm() {

abstract override fun get(): Sheep

3
Jods Animal ¢ ol poyd @aeall Farm g ol olg (@sludl SUlgusdl ¢ 1951 aya Luad of o5 off eliSay
ok s elessul e ((ligS 8 (Sas liag Sheep gl SheepFarn() iy dzosas 181 Sy

et Farm yaaall g of e aaings glor g3l dagd) Bhaall e il g o

val farm: Farm = SheepFarm()
val animall = farm.get()

val sheepFarm = SheepFarm()
val animal2 = sheepFarm.get()

.SheepgjdlOasmanimalz);udloiQﬁ>%élAnimalgﬁdlgAgmanimall)gudl
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slall pledl .&

slse Gl g o Jaleo pugs ase (covariant) ywladl LuSe ga (contravariant) sladl ylel
g5 o Sring o ol dgwdi ¢los3l 8 ¢ ol Odlalan cpay o g ol OMlalon (s d8Mall L6 slire
Box rall §95 Jaloa @wg 131 Box<Any> o (Lled) Wig ¢ ¢ ¢y 95w Box<String> (SIANY oo E3C
slae ylaze &i e

(a3 edasd 13] out uSe) 1n daobidall &Sl Janiud olae plaze ol Lle ¢ o Joloo @ug Uyl ol

Gk pe oS b gin Balall Jao $EBMRl uSe sy 13kl ladl 8 el jam lipd 13 ga o8
Ldlza¥l

el EventStrean cacall Jdsg T ¢98 oo Blasl 2l EventStream Leay o Luad of Juss
10a> g8 Jod Bya JS 8 ez (listener) aazus Ly

interface Listener<T> {

fun onNext(t: T): Unit
}

class EventStream<T>(val listener: Listener<T>) {
fun start(): Unit = ...
fun stop(): Unit = ...

3

Lol doni dlulus 63 oyo Bazun ad] y3ai of LuSaud dzadll Judludl oo EventStream Glash 13] 3
Sl Jadl
val stringlListener = object : Listener<String> {

override fun onNext(t: String) = println(t)
3

val stringStream = EventStream<String>(stringlListener)
stringStream.start()

o0 8yal oda Slg =T (Stream) i—swo eoias Lues (31 o> 1A g oo e s S
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:Date ¢ ol

val datelListener = object : Listener<Date> {
override fun onNext(t: Date) = println(t)
3

val dateStream = EventStream<Date>(datelListener)
dateStream.start()

LSy 31 dadd ¢ gl OMalon 5o g olled lag oy li5e patuall udi LusS ad) Slo Uas 3o gy Oyeis o
s(stream) RS ‘_;;ﬂ U3 sy dalaseiuly a1y (Iogginglistener) I3 s gatie LS U3 a i.u
laa Date g String f)i el ANy 8 48320 a9 toString o2 edl Jao gl Jl zlos ol Bae gl Al
ANy o dzes 2l gl aslally
val logginglistener = object : Listener<Any> {

override fun onNext(t: Any) = println(t)
}

N liag EventStream J bo,wsS gatwall lia aluscial (a8ys Biaall 4l gl 1 Geb Wgls 13]
(£33 €95 o gatws ol g ol i (po gazun o] Ll ol Gong @ Listener<String> gdgz iaall
coslball g ol o ey ¢35 o g ot Al cleatal Say L5 daasdl fgalio > 33200 liag

(S 03 xlaze Sl g5l Jalaa gy Gasb e wllig wloall yladl g diay 2l dsblll e o
ol e lie Lidls 89T o ey d g o5 sal (LS 13 MeU> o Laeys Ligi M<T> (oS4 M J2o g o
Any o e3¢5 50 String o3 Listener<String> go laeyd Leg (¥l youe, Listener<Any>
2l 1S dolusoral Lle 5yoys8 oods

slaall pledl x5 Jla=zwd EventStream g Listener ;péuall &isd

interface Listener<in T> {

fun onNext(t: T): Unit
}

class EventStream<in T>(val listener: Listener<T>) {

'{%;} &gl gslg
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fun start(): Unit = TODO()
fun stop(): Unit = TODO()

a4y ¢ ol é‘i el 3 alascial (3 LuSay

EventStream<Double>(logginglListener).start()
EventStream<BigDecimal>(logginglListener).start()

)l ¢ Lo y¥ £ ol Jolon aluseiul Biaall 458 wlae wlaie o Lle ¢ gl Jaloa Lawg Losie &f (S35
ol JL5a] EdlalaaS ¢ g ill Edlalas plasiwl brd LuSiay wlaall pladl sluscsl sie  Jlaall 3o o
g Jadll Uiy 4l Orange o Fruit dlSae puse oo (uludl 8 50 caully g ] ¢1o5lS

¢ ol o a8 351 digme d5uud @893 a88 [3Lans 13sle T 68T ol Liseaws wdlg T aa s @ls Ly (513
Uasall 48l 318 13] YWyl 45 Dgloe Ladiwg Fruit ¢odl e dasd Slaed ol oSay Slg Orange
ITomato ;e 3yle

Il gyl Jzall IV cya U3 o5 LiSay

interface Generator<in T> {
fun generate(): T

class OrangePicker(val generator: Generator<Orange>) {
fun pick() {
val orange = generator.generate()
peel(orange)

fun peel(orange: Orange): Unit = // & Jl y.uds
3
o B esiilasn zeg g o L ales g >yig sla sl 20 S Lle generator ool la_wg

:pznaFruit.ﬁgagnAsmLpnob¢c¢zgﬂgiub)ﬁdfuglgenerator)jAAA,OrangePicker
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val generator = object : Generator<Fruit> {
override fun generate(): Fruit = Tomato() // random fruit

3

val picker = OrangePicker(generator)
picker.pick()

laesd L2 (4eSWl adod Jazwall generator o) dgSlall dge dey slis yleza generator & lay
s 18 el pog S LIl o3sai oiSay 13Sag (sl adod) Jaszwall generator o) Jlsdl Jas oo

el igg (et e8g o33 clizzal Lo Joandly oy guiw Uil Orange o s gas,u pick
Jods Y5 adl @dlgae e slaall pladl yaudy

ol e dale )35 ¢
g3 o0 0range godl o5 13] &l S5y (BluoHl cyny SBMally dalusall Ololed] Il babasall sy
¢ o) eyl di o amgud éi (invariant) Loy e dzolyddl Dl oLé Fruit ¢ ol ;e oesd
Crate<Orange> ;L8 uladl alusuwlg @8Me 4l (Crate<Fruit>) 4gSWl dlwg (Crate<Oranges>
g g9 oo Crate<Orange> ¢ ol k,l_ce, wlaal pledlga J3.51g Lrate<Fruits> RS R U]

.Crate<Fruit> ¢ gl oo (Llel)

Invariant Covariant Contravariant
Fruit Crate<Fruit> Crate<Fruit> Crate<Fruit=>
A A
Y
Crange Crate<QOrange=> Crate<0Orange> Crate=0range=>
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Nothing gqdl .5

g ol LiyS3 wily (lioS 8 ¢l ol Juuduwdl I slaaisly oS Oluaslsl o Sl Ll 5 LB yhas
8555 ¢ 19391 gsand gl el arall ga ANy o Jae 63331 g 1s8¥l giand s o8 £ 65 90 :Nothing
Je (functional language) dabsg doy 48 Igaasiinl il olseal sagas cud Nothing ¢ gl
gn g ol 13e 13kl 0oy Bagan 5581 g oud A s dpudllys I

dalSy 4 e Lag oo S Jass5 o) @l 3 ] 5Ll o Nothing g eall ¥l pluscsdl Al
sLgil pxy Loaie baid guig ol e d5lg 3 dlon podi 18 gl gl ddagd £ lx ] Lo Bszyd & aidor
olisS &S b d83eall error Al Jlaall Yo b elizial oy e @85 48 of dagsdl of dilasll
Il il L) sl

inline fun error(message: Any): Nothing = throw
IllegalStateException(message.toString())

Luad LS 13l (variant types) dulaall 19l SO e Jalen 50 eyl plascradl 50 wells ag
) sadlgll el glg 33l o x> o d 881520 d5 i sl 8 2y ig (cOvariant type) I3.lsu 2o
Sl g adl JI sl Sl S o8 g o5 JaleaS NOthiNg Jaleall slascis! LiSagd (supertypes
class Box<out T>
e 2o B8lgza Il Jlzall (yoSsus
Box<Nothing>()
Jasw oS (e Y oo &3L8 Joso 6') Nothing ;e Box clhad 95 Qi Gaxall 3 o gany a8
go5 e Ll Jloadl gl 13 olie Jle oy ¥ 5l §oazalls (empty bOX) ¢, §oseasS I
JiSag aly d5cud | glovewd Lol yosal) 1By ¢l goaall oS 13]g s laud ud Nothing
List<Nothing> ¢ gl dduy synin syaie (JISS oligS 6 deyld il 3o, Jlaall Jew Lle

ol LEJ 15550 oLy oy a8 g 05 Ly (05 Lo dlndl 03 Salall 8 ¢ xS Nothing g sl pisiws
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Al Ayl ¢ o3 Jaind dlalea pac gilg Marshaller ¢ gdl Lyl Oi 228 NO-0pP &&y8 ddac gy
P RC IV R E L RIEXWEY
interface Marshaller<out T> {

fun marshall(json: String): T?
3

plasrl € oz Sa gl 5 lgalascisl (Say (NO-0P) déylb ilas) & oL Jogouss LusSay
:Marshaller

object NoopMarshaller : Marshaller<Nothing> {
override fun marshall(json: String) = null

b

Fluczal (Sag ¥ oS0 ¢ o5 &l Lle B30 948 NOthing yyo fud Ulo Lud ol ] 85Ladl jasd J3uslg

i d3eud

dlnbedl £lgi¥l .6

g ol Edlolan pasiiud b So wlaall yladls pladl Lle dlzal M5 o Llac g ol s @ 3
Llols Lilgals 33 Laaie 8alall 8 @lSiue ud 230g (sl Lo glary] glosl of Oodlsaall ¢1951S 8azaall
Aglhall domall Olagymadl Lle Joasd! gdaiad 3|

s ealg (invariant) culeed oSy all dayses 337 asea Lgd plB AN A e 13l o Slg
«ilaguall ¢l awd 4393 d8Lo] @uadi dyyb oo 30 olisS allei Salaall yuledl of wlaudl zgn dnlaseil
(Type Projections)

(o Me) syl 2890 g alasurwdl 8850 b s duead > g (8 0l OMlolas alusuiul e
¢ ol OMaloa ol 33y lasie pasciwall xllaaall ga (Use site variance) alascesdl gdgs oplud
o o3l siony Losie pusizuall pllaaall 5o (Mol 850 (il ol Bl 8 Jodl 09 oS i yzazall dauslgy
o565 8 WS el A1)
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https://itwadi.com/
https://wiki.hsoub.com/Kotlin/generics#.D8.A7.D9.84.D8.A3.D9.86.D9.88.D8.A7.D8.B9_.D8.A7.D9.84.D9.85.D9.8F.D8.B3.D9.82.D9.8E.D8.B7.D8.A9_.28Type_Projection.29

oligS @l sl aadoall ¢y uandl el Laall

il dw Jla Jl sgei ey clS 40 ﬂf.\g plascwdl @8ga 8 cpledl oy dadwall g1l 1 xaud
class Crate<T>(val elements: MutableList<T>) {
fun add(t: T) = elements.add(t)

fun last(): T = elements.last()
3

o JLaisdl po Al 5 33a¥ g0 oSan @ Lsdl g0 Crate s o 8 curwdl gLS (835 S 13)
clas] b e 130 oo blae iy Crate<Fruits> o 4l e dlw b 3ls ) Crate<Orange>
¢ ol pasurus LY add AWl kdisg (yleze Gl e T puss gillg LovariantCrate Lea apar o
M aall g oS T

iSe o Sl carall LS 13]g ity Gows a5 LiSags Crate cazall alse US L5 liz> lia S
pogdn plaseiul cl3 o das of yoliall Fudg aas o lad] LuSay 13 ddyyei Bale] oo oSad ol o
gl ¢ 1oyl

Leil e dnd daiMl yuleally a5 i g ol Sl dsluall Jloall iy bhudll ¢ 93l 5 ogie L oy
Crate g ol Lle add elearwly ddy bund L a0l Biaall $ 3] Lishal 13]g 8slie blaze ol 8ylese
el =g 389 lgalasunl o Linray s a5 M8

dadns OMaleo Jiizw 1l A1 B39 Lasie 10 g 0UL fuzes Litall cpalS)l posinas W18 cels Joad

ol Lo e LSy lize &1 e baduall Crate g odl Jus s elasy Jlaall Jen b (6 o3

fun isSafe(crate: Crate<out Fruit>): Boolean = crate.elements.all{
it.isSafeToEat()

soleaMll %,Lo‘ﬂl Crate ¢ odl ga isSafe Al cleszal (Y LuSay

val oranges = Crate(mutablelListOf(Orange(), Orange()))
isSafe(oranges)
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i gl ¢ 1931 Byni ol 18 Myl 1331 yladl Lad aad (83 S 13)]
o0 oS8 Bludl Sasdl gy Jlze Laaserl 1318 wlaall pledl O3 daguall ¢l dadl juds Jass
Listener ¢ ol bliwy EventSteam wuall daithe dayb o clizod Batus pasciud of o Saall
interface Listener<T> {

fun onNext(t: T): Unit
b

class EventStream<in T>(val listener: Listener<in T>) {
fun start(): Unit = TODO()
fun stop(): Unit = TODO()

SUl 8 Listener Joleo J] d6laall 1n dz> liaall dals)l Jaxd
oiis Ly 7 oawall g oill Odlalon wllas 4l Jloull eleauly Siaall bugdy dudll g ol plascl sie
A e T puseras 3 ol o) Tgas all Jloall elenl bag LuSlagd (lsie & e olidaiiaad 13] 13

(T pasasd ll o) T L5 ol Jloll eleaial baib LiSas wlas ylie 6l e oliaial 1]

slgs¥l dlj| .7

@ (No¥ 838l JVM paci s (JVM) dpslyaddl Lsly 48 &) (oS nlial JS 58S canior
B> 0 1.5 slaodll 8 did dslll 81548 lige oS lan K weBoll yo3as0 cdakenll ¢ 1ol 8340 Lgsd iy
Sicall ] dadeall ¢l 3340 ipsl 2004 sle yuio gl (Java SDK'5 i)

glol o Ll gancnn 338 (L8la oy diyladl Olylodl o LSIgza ailiy] 8 detyl oy elJ3 gog
L5 o ol dglasl] le gy 631 @l gag (Erasure) «allidly aus 4 plascisly daz dasedll
wbyyadl U1 g gl Jolos Biaall Lii

ol bl List I &yyacall 8yaeadl 3 List<T> ol e B3 20 b0 B3 azw L8l 3
Jeally lgasy Lidse a8 ISliw oy 130 g «uyl 13] List<Objects>

(erased parameters) i3l OMolsall judig clawdl uds el Lo ol Jloadl ojloziw
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fun print(list: List<Int>) o fun print(list: List<String>) .o JS cllazusd
LAY sy A1 dacy uas

S el sie sl Al g ol Odlalon dygy cliSay ¥ Jebaedl B o

T g oo dsewdl cilS 13] Loyl ] LSy ¥ @

dadsns OMoles cllay o5 o o Al IS 13] Lo sles] oliSayd e

T ol e literal call Y| Joool cliSayy o

sty i oall go gl PSS g anns iz I Bl oYl Ses dl | alaay Jazwl o
RPN

Bl I 0 1w sy LusSay (S 2all 0y Lol agio i8S 38 JVM Bugras ofisS o Ly
List oo Blisa gi L lagie Baslg S &1 cliil ke cpetiylaza cpedls 2lad] aze 3oSuly

fun printInts(list: Set<Int>): Unit {
for (int in list) println(string)

}

fun printStrings(list: Set<String>): Unit {
for (string in list) println(string)

¥l Al o LI 3sSzaly o I

0: aload_0

1: ldc #9 //String list
3: invokestatic #15

6: aload_0

7: invokeinterface #21, 1 //InterfaceMethod java/util/Set.iterator:
(OLjava/util/Iterator;

12: astore_2
13: aload_2

14: invokeinterface #27, 1 //InterfaceMethod java/util/Iterator.hasNext:
0Oz
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22: aload_2

23: invokeinterface #31, 1 //InterfaceMethod java/util/Iterator.next:
()Ljava/lang/Object;

28: checkcast #33 //class java/lang/Number

31: invokevirtual #37 //Method java/lang/Number.intValue:()I

34: istore_1

35: nop

36: getstatic #43 //Field java/lang/System.out:Ljava/io/PrintStream;
39: iload_1

40: invokevirtual #49 //Method java/io/PrintStream.println:(I)V

43: goto 13

46: return

0: aload_0

1: ldc #9 //String list
3: invokestatic #15

6: aload_0

7: invokeinterface #21, 1 //InterfaceMethod java/util/Set.iterator:
(OLjava/util/Iterator;

12: astore_2

13: aload_2

14: invokeinterface #27, 1 //InterfaceMethod java/util/Iterator.hasNext:
0z

19: ifeq 43

22: aload_2

23: invokeinterface #31, 1 //InterfaceMethod java/util/Iterator.next:
()Ljava/lang/Object;

28: checkcast #55 //class java/lang/String

31: astore_1

32: nop

33: getstatic #43 //Field java/lang/System.out:Ljava/io/PrintStream;
36: aload_1
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37: invokevirtual #58 //Method
java/io/PrintStream.println: (Ljava/lang/Object; )V

40: goto 13
43: return

o2 illo 28 dadedl clizialy dglice Biadl laaly I (Opcodes) Oillasll i yaes o Loy
wbyy ol w89 g ol 3935 LS Jebacdl B9 ol Jagas ddec iy S3oalld g oill Jagni drlac
ey @830l 4] slagg (constant pool) (Slull Biaall 8 35w 50 cilg (J5=all g odl g2 s>l 3l

2] dzmea ] Bya,adl Bl gall oSyl Byaein Joles

fun printInts(list: Set<Any>): Unit {
for (obj in list) {
println(obj as Int)

3
fun printStrings(list: Set<Any>): Unit {

for (obj in list) {
println(obj as String)

3
Jaleay Jicwzwd Al daay 8 ¢ o8 Jalos pasiiuy o Lgdd (51518 Baogll Al cuud gl
ole Jizda g ol Jaloa (LS 13] Jellasdl 8 5 sisall ¢ 5l ol java.lang.Object ¢ odl lia ¢ ol
Jlall Js
fun <T : Comparable<T>>max(list: List<T>): T {
var max = list.first()
for (t in list) {

if (t >max)

max = t

<s;>' &gl gslg
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return max

aaild)] yolie ¢loil Jigod D pur e cony 6l oMo 0sSmll (ose nie

0: aload_0

1: ldc #9 //String list

3: invokestatic #15

6: aload_0

7: invokestatic #68

10: checkcast #70 //class java/lang/Comparable
13: astore_1

14: aload_0

15: invokeinterface #73, 1 //InterfaceMethod java/util/List.iterator:
(OLjava/util/Iterator;

20: astore_3

21: aload_3

22: invokeinterface #27, 1 //InterfaceMethod java/util/Iterator.hasNext:
QYA

27: ifeq 56

30: aload_3

31: invokeinterface #31, 1 //InterfaceMethod java/util/Iterator.next:
(OLjava/lang/0Object;

36: checkcast #70 //class java/lang/Comparable
39: astore_2

40: aload_2

41: aload_1

42: invokeinterface #77, 2
47: iconst_0

48: if_icmple 53

51: aload_2

52: astore_1

53: goto 21

56: aload_1

57: areturn

<s%> &gl gslg
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) Slag ool dlazall Jadll 8 5o LS (el (S aall sia ooy go Jalad) o Lutiyyb ella
Jooas Ll 535 lgaaya ase o lusen auly Al3all dacdl juis @) 41 Jlol quss Lsay 3] (annotations

.@JvmName caro gl alascialy &3

(reification) Laldl 8sle] o sgamo IS gy3 Y1 day bl

Soill M .8
cBg dlagles jamd (Say boase g odl Lle 3l il @l ga (reifiable type) souscdl) Llal ¢ ol
Jzo 4ol ¢lg¥I JVM 8 BigDecimal o String Yo dades sl glol o lia le dlaly  Juraud]
Aewnl) A8 glsji NS double i boolean
(type erasure) ¢ ol Liie 35U oo Lile sl 5o (non-reifiable type) sl blall y& ¢ gl
) dndeall EMalsall &13 gle 33 (I3 Jling ( Jud sl cdg cels deg Olaglen L alS of asy wlli]
Judadl w89 dglice gag Al List<Boolean> g List<String> Jz (parameterized types
o¥lg LT gany I Uyal JSLaal s iin Joaall 89 1ol Biony £ odl Jue ol i Ly il
type) g ol i Lawd 8320 l5sS cwdB aald  Sluall ola (amy (> g WiSay ol ddyylall ] slass
(type reification) &aaall Jlol Jai o Jebzedl c8g g 0l Ologlan e B8l 4l (reification
cibtiall 3 x b0 50 LS g ol Joloa V8 reified doliall dalS)l cass 33zall o3e plaswd

T eodl Lle Oldasy aldll Jle 9308 o @ (a9 ‘%,HJJI

inline fun <reified T>runtimeType(): Unit {

println("My type parameter is " + T::class.qualifiedName)

}
Lol LuSayg KClass e JSa Lle T Jal o Lsasll edg g o5 Ll Joandl LuSay b S sy
¢ ol o hsdl) T alusezal

inline fun <reified T>List<Any>.collect(): List<T> {

<s%> &gl gslg
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return this.filter { it is T }.map { it as T }
b

el g ol Jalan ga Gillati Al gom gyl o LSt &0l yolie gy Lo Jasi Jlaall lin 3
13] b iy alall gdniady (T g ol oo @5 oIS 13] Lo 8 ymal paie JS o Bhondll 3yl e oll3 Jadig
Lgdde gouo5 a8 2l yolisll 48320 Jeotwall o ¥ b sl w85 g ol Jaloa JI Joodll WilSaly )
2l day bl o3 Jlasal LuSay Lasde List dailall
val list = 1listOf("green", false, 100, "blue")
val strings = list.collect<String>()
(reified functions) sa gl Jloadl o &> 8 dalail oS5 Sdeasdl oig 56 poti &S o3
2890 I ol iz 3] @I Lgd earad il (SLedl g 8 Anline gl Lle 3w o o
2xlye Jlcral Lo j3l8 548 el 2850 3 pusiuall ¢ gl Joloall yey Biaall o) Lagg celeazadl
T sy g3l a2 sally el g 0l )
Lyt 550 L padl s (B30 Lies Budimeall Aol 3gSuyl)l Byaai amd J5 o i gy of LuSay
raood LuSay yaBl s9Sly
inline fun <reified T>printT(any: Any): Unit {
if (any is T)

println("I am a tee: $any")
}

el Bgug adni (UiS 1ol (LS 13l T ¢ ol o Jsodl Jalos o o AWl oia §bss

LI EE SV B SEIRALE
printT<Int>(123)
: LIS Jgall 36l gapeus

0: aload_0

<s;} &gl gslg
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: ldc #159 //String args
. invokestatic #163
: bipush 123

8: invokestatic #125 //Method
java/lang/Integer.valueOf: (I)Ljava/lang/Integer;

11: astore_1

12: nop

13: aload_1

14: instanceof #122 //class java/lang/Integer
17: ifeq 48

20: new #8 //class java/lang/StringBuilder
23: dup

24: invokespecial #11 //Method java/lang/StringBuilder."<init>":()V
27: ldc #150 //String I am a tee:

29: invokevirtual #17

32: aload_1

33: invokevirtual #153

36: invokevirtual #40 //Method
java/lang/StringBuilder.toString: ()Ljava/lang/String;

39: astore_2

40: nop

41: getstatic #46 //Field java/lang/System.out:Ljava/io/PrintStream;
44: aload_2

45: invokevirtual #52 //Method
java/io/PrintStream.println: (Ljava/lang/Object;)V

48: return

o W =

eiigg .55 Jalna JaliBale] o Biaall ad hnzy s3I yaudl s lia Lo padl o 14 dagad
oS gls [constant pool) SLudl Biadl 3 java.lang. Integer JI#122 g el o3 sl
Al eleazal sie sloascial (il xoall ¢ 04

Logell Egill 5948 .9
Jes oS e idl jomy Adnag wlixg Jua> ewl 5o (Recursive type bounds) dsgall ¢ gdl 598
o3 anl g3 3] yaST ol unly g o5 Jaloe gooy L2sl aays bagiiall LIS adl dysaad) slazal b cayis

<§%> &gl gslg
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D1 S i Badnn cawdi ¢ 9l g 1831 e Edlaleall
allas 3 Olluod APT &liai doay dgaly oo Wl oy ¢ Jlin po g5 g 3351 s e IS
33y oty Ll gt g 0o Ohlusdl glasT gsan 358 suyio Account muly (5LS Gayes suyig o

g ids LS go Liblusd dgaly cayyei o e Jea) Jodll Solasdl g odl udi o Ollusl

interface Account {

val balance: BigDecimal

b

data class SavingsAccount(override val balance: BigDecimal,val
interestRate: BigDecimal) : Account, Comparable<SavingsAccount> {

override fun compareTo(other: SavingsAccount): Int =

balance.compareTo(other.balance)

b

data class TradingAccount(override val balance: BigDecimal, val margin:
Boolean) : Account, Comparable<TradingAccount> {

override fun compareTo(other: TradingAccount): Int =
balance.compareTo(other.balance)

3
Lyl glewgsg Account dgalgll oylewgy ppuiudd! MS ddylud]l damaydl 8yaidl 8 auas e an Y
o3l LSy Jlaall S o8 dzwlad)l 4esall %,éb:ﬂl JNos L8 (o dalaseiwl (Say 3] Comparable ¢ gdl
ool Olus e adl uaig 33l yud67 Olus d53lg0
val savingsl = SavingsAccount(BigDecimal(105), BigDecimal(0.04))

val savings2 = SavingsAccount(BigDecimal(396), BigDecimal(@.05))
savings1.compareTo(savings2)

val tradingl = TradingAccount(BigDecimal(211), true)
val trading2 = TradingAccount(BigDecimal(853), false)
tradingl.compareTo(trading?2)

Jasy @ 130 o a3 o Ja8¥lg
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savings.compareTo(trading) compile error
sl Sbluol oo basb 5ially Chhﬂ|sm(9L0¥|UéJm oo e Adloda 88 @] Joogll sayi o lia
2ol juds o
Lo s> o lagh (pdslaza laa @8Il 8 ccompareTo dls b dzaaydl 8ya.adl 4355 Wi sy
Qﬁllﬂ()#4¢£5U£L¥{Jm‘)kkuiBALkJL'Aﬂ‘LL;§¢§%;§ﬁ>J‘PU&J'gé‘jg‘JSle|oA)¢ﬁﬂ|A?93ﬂ Uy
Tag=lgll 8 Jamd compareTo dls cd> guyb
interface Account2 : Comparable<Account2> {
val balance: BigDecimal

override fun compareTo(other: Account2): Int =

balance.compareTo(other.balance)

class SavingsAccount2(override val balance: BigDecimal) : Account2
class TradingAccount2(override val balance: BigDecimal) : Account2
Jazs ¢ JUall Jores Slod (633 @5 gl go ACCOUNT2 o d5us &350 LiSiay il dliall gl 1)

i Sl oy &I B8l

val savings = SavingsAccount2(BigDecimal(105), BigDecimal(0.04))
val trading = TradingAccount2(BigDecimal(210), true)
savings.compareTo(trading)

U s sa lag lilundl o dalisa 1ol @jlse L3 iy o @ 13] JSLine 8 el ety 48 Y
Dl ias 4y Line LuSay S Comparable<Accounts iawd Account sis Ll didsd & sl
Byl 6 dolasiiawlg g odl Jaloa U.Q)S.(U A8 Sdalisen glsﬁ ilga s eBgll yuas 8 S) compareTo

:Comparable ¢ ¢l extends

interface Account3<E> : Comparable<E> {

<sa> &gl gslg
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val balance: BigDecimal
override fun compareTo(other: E): Int =

balance.compareTo(other.balance)

data class SavingsAccount3(override val balance: BigDecimal, val
interestRate: BigDecimal) : Account3<SavingsAccount3>

data class TradingAccount3(override val balance: BigDecimal, val margin:
Boolean) : Account3<TradingAccount3>

(il ga d33lgall Wil oS, (CONCrete type) A £55 S (Jodl dlagll 8 Ll lia guy
885l 8 other.balance _Jec jeu Y Bjadll gi A e el el3 gag dgalgll S Blata cliag
433l 9alls do 3] danenyd

&l 8l FOO of String puscrag wlus clas] LuSasd ws-d o9 godl Jaloe B2y Account3 i lay
losie Uns (35l o 3d FOO ol STring Lle d850s cowdbalance diols o Lagg s i o
4l Jsodl Jolos

UpPer) Lle¥l sl 8 5,655 sa laadl § Jash 53a, all Lans Loadi e Blasdl LuSay &S 3]
Comparable dgx>lg yiai Account cpo dsews ¢ laase 3] Account ¢ gl ¢ gl Jalea Lle (bound
) asall g ol ad @l Byai Lo plasaaly elliy pLall LuSays balance dzolsdl e dlginl go g oill
:(recursive type bound

interface Account4<E : Account4<E>> : Comparable<E> {
val balance: BigDecimal

override fun compareTo(other: E): Int =
balance.compareTo(other.balance)

data class SavingsAccount4(override val balance: BigDecimal, val
interestRate: BigDecimal) : Account4<SavingsAccount4>

<s;> &gl gslg
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data class TradingAccount4(override val balance: BigDecimal, val margin:
Boolean) : Account4<TradingAccount4>

oy dg daxaydl compareTo sya, i Lidroy I ag ACCOUNt<E> gwgu E e 750y 8 S 1oy

gl 2o 3] &3 5ally Sllus

val savingsl = SavingsAccount4(BigDecimal(105), BigDecimal(0.04))
val savings2 = SavingsAccount4(BigDecimal (396), BigDecimal(0.05))
savings1.compareTo(savings2)

val tradingl = TradingAccount4(BigDecimal(211), true)

val trading2 = TradingAccount4(BigDecimal(853), false)
tradingl.compareTo(trading2)

iU Job Wols 13] ayyadl 8 s aois W1 LLo¥l aad] 8 Sl 5o S

savings.compareTo(trading) compile error

3T olus £ 63 Jaloay cdie Ll Ollusdl Blay] guaied ¥ LT 3] (Sl cwe <Ula
1Jee

class BettingAccount: Account<ShareAccount>

Lo Bl 5 39290 il liag

& pedl ULl Elgil .10
93 1l &a b oll doaydl mealan o Basly o (Algebraic data types) iyl bl ¢lgl
sl ol s ] s gl aall yudng deze ol o Jlas Lo g 3oL 13 dlges oo Al 6 Badna
+ Jalall (Do byl 8 Jlaall Jerws e el oda e gy zoawall Olilaslls 2Ll o degarne Biay
(3> pogae 9¢d Il lagegazs ¢ yd oo puase e B3o

8 iyl SULJI g a5 mxlla s 3 gb Ling g ol 1ia e Jloally Sllasll g il yeadl Bimy el
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(composite types) i.Syall ¢lg ¥l ;1o diloa degana Ll ple ISy alaaall gadai gy dawgadl Ola)
plasczuly (closed property) dalaall dzolsJl géss (o lisS 88 dyglaall Jloall Suai 1ol olli podi 3]

aalall yudi 8 d8eall lld adb gy 7 gawall ¢loi] azdi il Sealed dz>Luaall dalsll

obldl ¢l5f) ADT sa <l Algebraic Data Types slazs ! g blsdl pae o
&Ll ¢lgil) Loyl ADT ga o3l Abstract Data Types jlaus! uo (el
Lalay o Mandia ologede lagil 3 Yl @8l Hlousyl juds o Slay 3] (8332l

oyl e L ale) 5L I 20 pasr st lae JUza ] oy Waall pMSI i o oy b s Lses
dadie IS goundy (NOdeE) asey iy a8 youe JS ol o0 daylyue dildl alall gl ((linked list)
Bulgyl e so3all S5 o LelaSTy dslall 8 Jaedly Jo¥l Sadall L8 bouly W o Al Bisll fauly e
oSag ¥ dl sy Lsllee e goimgew g3l (sealed) pgisin ol 3los o byyen el Lisay

:J20 dgxlg e sealed doluaall dalSl plascil

sealed class List<out T>
142416 sade Sl Jhawg dadll e g ol Badall Jo¥l Vo (il B Ui asy

class Node<T>(val value: T, val next: List<T>) : List<T>()
object Empty : List<Nothing>()

KUY QA)J_ﬂ Gy dlall da3LE 18 (Ui g (a1 Basny (A3ls u@.w;o.dl oo dudwsS dailall :\.cuS.nu
.deyld Bade
U] 1.1 - S T REVS T B SRV ‘5):’;%[9 lgde gouod ol dagdl) aslg (a5 UL sde cllad

MNode:item 1 =5 MNode :item 2 > Em pty Node

@ &gl gslg
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d5eud o 38T ] sl L o0 cllilg @l cllai ¥ @Y iag (o518 @ Lle B3e5 d,lall Bagsll asd
ol ¢ ol Joloo g0 NOThing ¢ ol Jlasiwl cond Baslg &2yl bade pasernd Ll Lagg Buslg
Nothing ¢ oil @ud b doudsall
deyls il Lo el ea I Loy sz gadl & alall Lgdbas o )l Jloa Il e Jay i
N
sealed class List<out T> {
fun isEmpty() = when (this) {
is Node -> false
is Empty -> true
3
i glisd Yo o of 48yl SIS 13] L d8yma LuSay a3l ¢ 93 Lo slazedlg (g ol o $hoes Ll 13Y
Oleolsl o ol Iyl
B2y d whio ga Janiud lonsd sealed dasliaall dalSl plasciul sahw o Sall go Loyl liag
ddgsdl 1ol degana Byny 1iSag walal jud 6 (s ST ol coms dgSall Ol gser ol B30al
13] U jlas] e 50l8 B3aall 316 when s 5 (sealed class) 3las wauo plasial sie Uiy dlolS
Lat walg glol & op0 d9San Gy SUL o5 Jlaall Jar Sl Laad oS 13] .03l gns o
else byle ol 3331 g0l &Lo] JI Lol zlisiws when s 3 duas
o2l e Y188 oSy o) gillg (recursively) csge JSiay lin Biiwg size() dls caphis olli soy
gadlad udg ddsdl Ol ¢loil pogan mdgi LS @Sl
fun size(): Int= when (this) {

is Node -> 1 + this.next.size()
is Empty -> 0

‘a”’ &gl gslg


https://itwadi.com/

oligS @l sl aadoall ¢y uandl el Laall

x>l basly s gi J380 g>-)3 (2418 3adell col8 1318 (¢ ol o dacs ASEMPty dls ylye e
Jedll
Jol a2 f ol head Il g Jlaall Joews o8 3y3gall Oilicaudll 8 dgliuza Jloall o 55
:UJL:JlS dailall R s
fun head(): T = when (this) {
is Node<T> -> this.value

is Empty -> throw RuntimeException("Empty list")
3

L8 oS ANl e LusSlay of) eloszasl a5 o G 130 o of e deylall asall g Y
S Jsosl padl Coladl 8 glast Sadl Lygocdl dlac basd b gzagd OULl Bade g ytuss (pasl
¥l s 331 SBL I Jeogll Jlgs peig value dolsl

Basgan daSlB Uiy (s Al ) Iase (g Lo append @Il g plazadl 85420 @l la
seaie i )l A1 Bnns iy plially Baguadl Bassll 8 gl ] sl d3Lo] po diludl dalll oy
¥l 855 S 3] sy ling oulime e 3300 T 3 ¢ ol Jalos 6 (lls gag List<T> g2 io T
sl JoleaS T aluseinl LiSay

glo s ¢ oS dalasiial @ o U J2o ax 63 Joloe J5o g2 Joul oS (33l DUl jasy
soliall ganx 59 oom T g odl Slell ol sligll g ol g0 U o550 o b vl plally dagaandl dadlal
A8Lo] LuSay dogmeall slucll o da5l8 Lyad oIS 131 Jlaall s lod Bagasdl dailall go d8dlgza 8aga gall
Slael o @3l e Joandl 65 gl (double) @l Blas gy sas

sle L oS ol 6l o ing T g0l 131 Legi U Joas 4l @bl 0an l5oS e ¥ il 2gud
209 L)l doxlye By b bdd dageudll La Llall sgasdl sgd Slg (lower bound) sadlasdl o3
sl Gle Jisal JoloaS T Jlosiaaly et off Lo o Jod1 dylall 8 oyl ASiall 0o Jo LiSlay cells

oo Gasdl (overriding) jolswd guyb e i oy o o ¥ &l il c8g 5 Biaall Uysi Ll e
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Al 0ig) ]

fun append(t: @UnsafeVariance T): List<T> = when (this) {
is Node<T> -> Node(this.value, this.next.append(t))
is Empty -> Node(t, Empty)
}
95 130 ol lei o (Jlall e 89 wBFadll Uas Jhey il @UnsafeVarianc ciwsgdl B>y
b oo elhsl et of oSag ¥ goudl 1o Jleg daslall y i o oy wouSall List iad (¥ plu o Lle

I 4@l ] ddle a0l d8Ls)
nlezad ¢ odl Jaloa 065y 3] ddnags dlas append Il e el g 3331 Ll

fun <T>List<T>.append(t: T): List<T> = when (this) {
is Node<T> -> Node(this.value, this.next.append(t))
is Empty -> Node(t, Empty)

3

LS b 8Lb) LuSayg ((gaas) Cars a3 03 b o5 duddndl £ 16531 o V5 o Wl callss LiSay
List Jlaezwl M5 o il List spo us clis] oo Sazd (companion object method) blya
(SIS gl dalla)l gaiwg lguudi
sealed class List<out T> {
fun isEmpty() = when (this) {

is Empty -> true
is Node -> false

fun size(): Int= when (this) {
is Empty -> 0
is Node -> 1 + this.next.size()
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fun tail(): List<T> = when (this) {
is Node -> this.next

is Empty -> this

fun head(): T = when (this) {
is Node<T> ->this.value
is Empty -> throw RuntimeException("Empty list")

operator fun get(pos: Int): T {
require(pos>= 0, { "Position must be >=0" })
return when (this) {

is Node<T> -> if (pos == 0) head() else this.next.get(pos
_‘I)
is Empty -> throw IndexOutOfBoundsException()

fun append(t: @UnsafeVarianceT): List<T> = when (this) {
is Node<T> -> Node(this.value, this.next.append(t))
is Empty -> Node(t, Empty)

companion object {
operator fun <T>invoke(vararg values: T): List<T> {
var temp: List<T> = Empty
for (value in values) {
temp = temp.append(value)
}

return temp
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private class Node<out T>(val value: T, val next: List<T>) :
private object Empty : List<Nothing>()

List plascual Lle dlaol olag
val list = List("this").append("is").append("my").append("list")

println(list.size()) // prints 4

println(list.head()) // prints "this"

println(list[1]) // prints "is"

println(list.drop(2).head()) // prints "my"
) sl By b s lgalasiraal (Sagg azabooll dmmaydl L i il &l SLL! ¢l
wei el Sl Il @Lail (trees) jloadl Juo dayshall 0dgy Bsle BULJI JSLa i&5 (abstractions

¢ ol 2 819)l 39 Option g Try g Either J :amonad s 2l ai

el 130 alasealy ggus 343 Lo WL (product type) ze 55 of (UNiON) sl Lle awdi gilay
Jad)l doils .11
Uyt d3lio ) L35S 8 plizall g 1ol plUs 398 plusoral (Say S Jadll lia oll yqbl 48
) Olandll 38T o 19 50 g ol pls g ol dakes Jlgadl pluseial Bale] d5lSa] 83L3g dznasdl
s b8 2o Bloll o)l Lo glelll Olales pusciuias @isMI Joadll B Bl e 53l) (lieS lgzaad

gl
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OaS 3 dmaidll 4515 dmaydl (dWl Ladll 8 (data class) SUll o allaas ) 18k sl
Oligogs ddac Jadll lia Jhaw (3w oo aosii ol (Sas o Joo 83035 Jeolds 6 Oams @l ells gag
{(boilerplate-free code) Jsladl o &5 diyame Byt Lo Joandl ol grawcis Ay Bluol

310Uy o plascral e udla S als L B3 aall Loiy 13l Byed Lodll lia 6 48T asi

LSadl Ollas) Mol WL UL Blusl xuai bSy (Declarations) cLsadl sa la

.equals g.hashCode 4 toString g.copy mledl 4950 OIids Je JasibasS ©

bly Bluol dayyer e lgelsl o aclgs

UL Bleol sgas o

8yheadl 82138 Aalad yST udo Dbl Sligl> oS5 o (o 3al e Al 130 UL Bliol cuado
0955 ol B byts (gaan dile b sie LS lia 1yt jasan Y ¥l Lles ) dwdlly dage deanoydl
Plain Old Java) POJO &Lilsy yo¥l gl loaieg e i damaydl 8y il aledi Lo ogd e 13518
Uigleay L IS 1,15 13] (getters) oldladlg (setters) olhaylall 4l Cisw ol 1o aSlus Ul (Object
Ooloall 35T 5.8 (I IS 8 508 SLU dzmasdl Byaedl g 8 s e BoMeg dad glay] 00
1308 aclud o)l OUL BleoY Sy Ling Lgro s ol sy dpsall Jodsdl W bosiwgg bads bayle]l
8558 o 1slus Ulg (case class construct) wall sk dl> le 33 wild Scala Y @l conay
gl e Bagsy 5e83 18 Olladly Olaylall el Intelli) dlolSiuall dumayd! dad zlacd) laus | g g

pea @ 13La) awds gy by o3I Jlgudl glazall 3yl e clie Jasy ol cousdl Biaall Jle o
oSy gl s apogi Lok Lol doguy lin Bisey ol (Sage d38) Yl ¥ e 31 Lo ia Bl
ok 5l omall e adl y9uSa dimoy Brhed gl S pue Jallis s lball iy Lade Byadl Bical
10598 L) danl pusd S0 (33U 8 726l5 3 83l
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public class BlogEntryJ {
private final String title;
private final String description;
private final DateTime publishTime;
private final Boolean approved;
private final DateTime lastUpdated;
private final URI url;
private final Integer comments;
private final List<String> tags;

private final String email;

public BlogEntryJ(String title, String description, DateTime
publishTime, Boolean approved, DateTime lastUpdated, URI url, Integer
comments, List<String> tags, String email) {

this.title = title;
this.description = description;
this.publishTime = publishTime;
this.approved = approved;
this.lastUpdated = lastUpdated;
this.url = url;

this.commentCount = commentCount;
this.tags = tags;

this.email = email;

public String getTitle() {

return title;

public String getDescription() {

return description;
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S S S 13lg Belyll dgw Jodndl 1S Jlaall 1ia 8 abludl fal o Ll (el Lilalas

tags Jasl e dswd Sale] elde con) Glals @lo] | 7 liud ) A8 SLy &y Lle Jaood!
ool 3 S Il yoliall Bis/dLo] o e szl (Sazew Ao el LU pac Lle Blasdl oy 13]
8 damaydl 3apal ] &y (lioS (8 B gy oS yuSTg s Baing elislay S a8l (el o8l
Lolsdl dgaaydl 3 dLadlio Sl oo Jasdle LS LB Joindl sy Jox 8 Oyesl sdl (lisS
Lazgs var & le B3e sl dblal Jasdl of LMo (Il Loyl 830,201 alasiia 8 .U3S Ollalally
21yl yzal o5 ol Biaall oy o Jsandl e oy sSewg val & e basd selyall Ll Jasdl Bie

1 BloYl dls 8 Jaall lia Jedy YIS Bjaad val ga

data class BlogEntry(var title: String, var description: String, val
publishTime: DateTime,val approved: Boolean?, val lastUpdated: DateTime,
val url: URI, val commentCount: Int?, val topTags: List<String>, val
email: String?)

val blogEntry = BlogEntry("Data Classes are here", "Because Kotlin rulz!",
DateTime.now(), true, DateTime.now(),
URI("http://packt.com/blog/programming_kotlin/data_classes"), 0,
emptyList(), null)

Ly et @glazall Olyaeall gaas o3 Bl lieS 2 o o Dilgn cllliay

Olilagll o 3o o oS xgliall Sllasds yo Jl8 sae Lo edas bl ol eBgll 8 iz 48
La podiy )l Jlac¥l guax 43505 gz yme a2y 13,08 dalll oda yidzu ol yo 815 Ulg (pudl ol als s
gall 5ol 8 sadll ] darlony oo il o 565 B30
wllalg wldl=l gl lasyl .1

ISl Ollylog Ul B3 aall ¢ tnwd (S 3 var gadl e szazal lss -@M Laad oIS ol
2o Jeladl of olina liag title auwl Jisd setTitle glilg getTitle bl (aw Biaalld (Sl

el 03 elesal L] pa iy Blr
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public final java.lang.String getTitle();
Code:
0: aload_o
1: getfield #11 // Field title:Ljava/lang/String;
4: areturn
public final void setTitle(java.lang.String);
Code:
0: aload_1
1: ldc #17 // String <set-?>

3: invokestatic #23 // Method
kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull: (Ljava/lang/
Object;L java/lang/String;)V

6: aload_o0
7: aload_1
8: putfield #11 // Field title:Ljava/lang/String;

11: return
3929 o pand Bhs Lyl 3 shaull | bl Lol 8yaidl pun B9 sy 030 dzmaydl yacall
ot ol pLIS S2ay lig S B .checkParameterIsNotNull _wldll i cSall g5 guyb e psall @8
3 &l ) g ol cayyes g title dls 3 pdaras ¥ Al ellig pasll 08 e comd ol oSay 4l g lsall
813 uSanys (MU dall 3l o) pasllyematl Jas maun wls ol oo pas dad ols mauy
B gall dzmaydl 8300l
public final void setEmail(java.lang.String);
Code:
: aload_0
aload_1

putfield #72 // Field email:Ljava/lang/String;
return

a N =
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Ji> ga JLodl o odiag b aagd) ol ldl Bhadll graws Val 6l e Jis e oo 1]
title Jas auiy 4¥ Jgall sgSayll zsal g lastUpdated

copy gl .2
o0 Bagan e clasly pldl e el e Icaaxsll copy gl Lle Jascin (DL o plasciwl e
e Jomandl s ol 385 08 Jlaall Jars o8 Lasess 3 ety Al Joisdl sleas !l elsT ol elegs

:description g title ;pdasdl s 85 badd syyig 809590 d5eud oo lig BlogENTry (pa dseud

blogEntry.copy(title = "Properties in Kotlin", description = "Properties
are awesome in Kotlin")

) oy 838 );:5? 9o copy gldl ;18 (Ui gag .clone gli ga @olas LoMuwd Bl yalas S 13
45 gunsall Bagaadl dsudl 8 Jsisl e o i

$xiud ( ol y83l jlozsdl o o CTRL+ P)  copy glall Jalaall Slogles | &y a3 13]
:9¢;u

neintlnlbhlanCat el
s 8 el

Ietni S2rtig = L (oot ol is Wiva o . 4 Ll taim Oude e Bt prlatnd. Dt e =, | Lwd15 86 © L hntrmida wd 3 P A=t = 0, bl Sng?

blogEntry, copy{fFit L “PFroperties in Ketlin",
lescriptie ‘"Properties are swsome in Kotiin®)
t

w3 Jealg oyl el myliag [ ] Jsls sgaga Jas S o o of by 0de daladl dbal s

(zeo o)l Ul oo shauslll Jaoy Sascial gyl 830) 39Sl Byaei yo clatiia 130 L cpeosli Biuaall gy

public final com.programming.kotlin.chapter@9.BlogEntry
copy(java.lang.String, java.lang.String, org.joda.time.DateTime,
java.lang.Boolean, org.joda.time.DateTime, java.net.URI,
java.lang.Integer, java.util.List<java.lang.String>, java.lang.String);

Code:

0: aload_1
1: 1ldc #76 // String title
3: invokestatic #23 // Method

‘aab' &gl gslg
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kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull: (Ljava/lang/0b
ject;Ljava/lang/String;)V

34: 1ldc #81 // String tags

36: invokestatic #23 // Method

kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull: (Ljava/lang/0b
ject;Ljava/lang/String;)V

39: new #2 // class
com/programming/kotlin/chapter@9/BlogEntry
42: dup

43: aload_1

44: aload_2

45: aload_3

46: aload 4

48: aload 5

50: aload 6

52: aload 7

54: aload 8

56: aload 9

58: invokespecial #97 // Method

"<init>":(Ljava/lang/String;Ljava/lang/String;Lorg/joda/time/DateTime ;L ja
va/lang/Boolean;Lorg/joda/time/DateTime;Ljava/net/URI;Ljava/lang/
Integer;Ljava/util/List;Ljava/lang/String; )V

61: areturn
public static com.programming.kotlin.chapter@9.BlogEntry

copy$default(com.programming.kotlin.chapter@9.BlogEntry,
java.lang.String, java.lang.String, org.joda.time.DateTime,
java.lang.Boolean, org.joda.time.DateTime, java.net.URI,
java.lang.Integer, java.util.List, java.lang.String, int,
java.lang.0Object);

Code:
0: aload 11
2: ifnull 15
5: new #101 // class
java/lang/UnsupportedOperationException
8: dup
9: ldc #103 // String Super calls with default arguments
not supported in this target, function: copy
11: invokespecial #105 // Method

‘a%>' &gl gslg
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java/lang/UnsupportedOperationException. "<init>":(Ljava/lang/String;) V

14:
15:
16:
18:
19:
20:
23:
24:
27:
28:
29:
31:
32:
33:
36:
37:
desc
40:
41:
42:
44:
45:
46:
145:
146:
149:
151:
153:

Blog
156:

athrow
aload_0
iload
iconst_1
iand
ifeq
aload_0
getfield
astore_1
aload_1
iload
iconst_2
iand
ifeq
aload_0
getfield

10

28

#11

10

41

#27

ription:Ljava/lang/String;

astore_2
aload_2
iload
iconst_4
iand
ifeq
aload_0

getfield

astore
aload

10

54

#72
9
9

invokevirtual #107
copy: (Ljava/lang/String;Ljava/lang/String;Lorg/joda/time/DateTime;L ja
va/lang/Boolean;Lorg/joda/time/DateTime;Ljava/net/URI;Ljava/lang/Inte
ger;Ljava/util/List;Ljava/lang/String; )Lcom/programming/kotlin/chapte r@9/

Entry;
areturn

// Field title:Ljava/lang/String;

email:Ljava/lang/String;

gsax a3 1)l OMaleall e desans 35y (instance method) s ws g5 sa alsall Jo¥l gLl

N4

dcasll éJlg
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sl 8 damaydl Byl eniad (OMalall pasll GlEET o a2yg (UL il lgie il Jodsd
1Jad e W1 58
BlogEntry:58: invokespecial #97 // Method "<init>":(Ljava/lang/...
aseus il (static) (Sl pldl liag copy$default , Sl il sg>g g0 cuysll eiadl
3. title Jasdl els asy b plazad) yall ejsdly w8320 Ji> JS) Joloas ¢ geio o Jol JoleaS BlogEntry
U 0305y 7 Luaall (asg Lo Bysi ol sadl o Slg (goiwall i 8 3oSiLdl Bya, i @800 wlin gdgs
13y dzmmaydl Byaall abazda l3ag 200 1feq 28 918: iconst_1: .yl
15: aload_@
16: iload 10
18: iconst_1
19: iand
20: ifeq 28
23: aload_@
24: getfield #11 // Field title:Ljava/lang/String;

27: astore_1
28: aload_1

sl ] oy title dad syrund @l dagd) Goluo title Jaleall oIS 13] was lo ol gyl e

LS (el 18 cOPY ] L) &y3as Al gl pasirug 18 ells BMs9.24: getfield #11 ylawl

Sl Lies elUs Jl Lag Tconst_2 g tconst_1 8 ssz>ga sudl Sl sl oia U5 ol o (LT clsb

Bybeds oo 03mg JI5dl e Ll dl 8 15 UiseLugusg OPY DIl clesiunl aie 5.0gall dzannydl s
ddoasciwall oligS

fun main(args: Array<String>) {

val blogEntry = BlogEntry("Data Classes are here","Because Kotlin
rulz!", DateTime.now(),true, DateTime.now(),
URI("http://packt.com/blog/programming_kotlin/data_classes"),0,
emptyList(),"")

println(blogEntry)
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blogEntry.copy(title = "Properties in Kotlin",
description = "Properties are awesome in Kotlin",
approved = true,

tags = listOf("tagl"))

i) eleazal y3T oo ol soSll ga lia

69: ldc #76 // String Properties in Kotlin

71: ldc #78 // String Properties are awesome in Kotlin
73: aconst_null

74: iconst_1

75: invokestatic #38 // Method
java/lang/Boolean.valueOf: (Z)Ljava/lang/Boolean;

78: aconst_null

79: aconst_null

80: aconst_null

81: ldc #80 // String tagl

83: invokestatic #84 // Method kotlin/collections/CollectionsKt.listOf:
(Ljava/lang/Object;)Ljava/util/List;

86: aconst_null

87: sipush 372

90: aconst_null

91: invokestatic #88 // Method
com/programming/kotlin/chapter@9/BlogEntry.copy$default: (Lcom/programming/
kotlin/chapter@9/BlogEntry;Ljava/lang/String;Ljava/lang/String;Lorg/joda/
time/DateTime;Ljava/lang/Boolean;Lorg/joda/time/DateTime;Ljava/net/
URI;Ljava/lang/Integer;Ljava/util/List;Ljava/lang/String;Iljava/lang/
Object; )Lcom/programming/kotlin/chapter@9/BlogEntry;

3 83l Sleolsl oy gt g pedSall b Slyduall b 8 8yaall 10569 saudl e 2y
.approve s JI 348 of yagdescription g title a8 398 s Jliall Lo Lleg UL Ghio
el e @2yl Lle.aconst_null sgSull zelip duyb oe NUIL ¢ 9S3 3lhsall e @il gaasd deuclly

oSl copy$default gildl g8lgll o 355l eazugg blogEntry (LS s copy pldl Lestutn
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o3l gl 8oy S d5es pli Ll
dsiall Al 8 138520 ¢y oS il i o @Bgunud BLOGENLTY arall 6 B UiSLa 1oy o) Lay
se2s0 3ot gl e 3 s liag yyshadll &y 8 (auto-completion dropdown) Ll JLsyy

Mol

G (L8l damenydl 838, 3l oo COPY gLl eleniaal oLsT clI3 3 s «LiSay IS 13] lae Jeluss 18
liog o Sladl juds a5l @l cleazaly gz COPY gl eleszal Al oda 8 bl sl o Gy
sl Joi> y0 desd degann §9b LSl o apdiad ol bl sy

Aol Lle Loy Joledl Olagles oye Intelli] iy oo wdbl iy yaaall Bl 8yaa (315 0
aJul

BlagEntey  CemyLl

I-....._....‘...-‘_..._.,......,...._.‘,._...,..-..... e Wk o S i oy 4y, S i T it o, P, b o 4 T 0 S S e i R 4 ok i e ‘

Sydpall gaiang iyl yui oST ol g Il 6ie cleaiul aie OMaleall gaax 1865 clle ony
13g) dglin dama
blogEntry.copy("Properties in Kotlin","Properties are awesome in Kotlin",
blogEntry.getPublishTime(), blogEntry.getApproved(),

blogEntry.getLastUpdated(), blogEntry.getUrl(), blogEntry.getComments(),
blogEntry.getTags(), blogEntry.getEmail());

u==ll toString 2Ll .3
130 (ol dpad dludu g ya) 448 tOSEring gl duas Jacad of Jaddl a8 J3sas Egi B3ei lasie
Ll g 385 3804 sl daby i Jadll 4lsy 8 olid3e I BLogENtry wanall ) skl ¢ odl
131 selie auls elliny pody Biaall g5 Y 13l Sdgguug Ll lgde Joasdl clilSaly o5 13] guss 13k oS
damaydl Bya,all Ay s dllazst cUlag L5l dmosd] 38l Siocizwd Jias s céis> o casl

Badine ddac adi> of armnd Balel gl Ja> 88Lo] ddec 655 loae TOSEriNg pus
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public java.lang.String
Code:

0: new #122

3: dup

4: invokespecial #123
java/lang/StringBuilder.
7: 1ldc #125

9: invokevirtual #129
java/lang/StringBuilder.
uilder;

12: aload_0

13: getfield #11
16: invokevirtual #129
java/lang/StringBuilder.
uilder;

108: aload_0

109: getfield #72
112: invokevirtual #129
java/lang/StringBuilder.
uilder;

115: ldc #150
117: invokevirtual #129

java/lang/StringBuilder.
uilder;

120: invokevirtual #152
()Ljava/lang/String;

123: areturn

SUL Blo gl Laall

toString();

// class java/lang/StringBuilder

// Method

"<init>": )V

// String BlogEntry(title=
// Method

append: (Ljava/lang/String;)Ljava/lang/StringB

// Field title:Ljava/lang/String;
// Method

append: (Ljava/lang/String;)Ljava/lang/StringB

// Field email:Ljava/lang/String;
// Method

append: (Ljava/lang/String;)Ljava/lang/StringB

// String )
// Method

append: (Ljava/lang/String;)Ljava/lang/StringB

// Method java/lang/StringBuilder.toString:

Jd> 1) cacaig StringBuilder godl o aun 5 ud el 4 qaedl! dgw dzoaydl By, adl
.daS] 2ol dagdll g yies I B 3o (4208 il @usl) FIELD=VALUE ol 4 B30

Bl equals g hashCode yleuldl adgi .4

2l (8Ll hashCode gLl g gitlg ANy ¢ ol o B ine is S 3 o 1S 3l Byss
godl J2o (Olaand 8 udl pog b by laie g gl liag Bl 8 Object carall 8 hashCode

¢

(aayy3) Map

dcasll édlg
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bucket) =1y 3 lgsus gy UL JSLag Slajylesl) 0SS o35 4I- hash 3a. paws
3 T el glg d gl 3T Byadly Ty el of pinid iy yu8.) S GSy e oLl a5 (s
sl e Codl e gyl cog Olac e Joandl bl gl Bin el g J3Sag o0 pull 6 O
Je hash 8yaa e sazed ol (collections) Slesacdl Lesd i ol dayphll Lo oiag do yosiis
.HashSet g HashMap
saelody pliddl ] zlod @ldl ad ae
uas hashCode gl sy o) o (bl e8g IS 830 oo 52 ST 3L s eleawl se .1
Jieh @ S GE 13 ezl dagdll
bl clea wl g2 of cad true Lo (LS e equals gl i as & o wslS 1] .2
Lsaell dadll ués lagde hashCode
False colus Lagdle equals gLl elearwl dos of iny lin asluta 3ot olyase 513 .3
ol @293 o ud &l 0y Lagre S dalisis da8 hashCode gl ey off dlodl ode 8 cono
a_wb,lsg_wb,._ll Ologandl guiw_“o;fosa%@u; 209 (HLS IS 80438 da B guldl lia amy
ygluczall e OBY Bzt o 13ac Bilg 13] hash
Lo S8 ISkg) Golua 3518 oIS 13] La 13] yeing equals ga 35S0 dlastus S ol 3331 Ll
sl i ala Lgils oy 5l eepyeSiall sl sl s JgiIntelli) yyg ol &) oSay gl
3150 el Jlawlg dgone dagd Jasy A Jsssly Jossl puod elie by 4l (wizard screen)
£53 sl o3 ALl aline 3 lgloass ) slas o) Wslaze Byaats 038 (o351 830 51 Lia JS B3all Jai
Joti> o degame plasuialy dllaall | glins Yo cpluaitl A6 yadllg plusitl) ALl ¢losl s 334 olisS
yslball Slagleall JS B3l cllay 3] plasit ALl5 52

5Ll Code daild o yzsl.Intelli] yyotadl dzy 8 Lols 8 BLOGENtryd carall algs alg Lies

Il 8 13438 plsiudy b3 duojylg> 899 dosd (5 ubiod 5318 Bann D33¢ dagd o Hash dagill 12

.duw)gallg (checksum) (ga>al il £ gomog aguallg jrainll
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dgolis U Budgall dmaydl Bl 834 gawtwg .hashCode() gequals() oleyldl yu31 @3 Generate

Il R gv-IAll

@Override
public boolean equals(Object o) {
if (this == o)
return true;
if (o == null || getClass() != o.getClass())
return false;

BlogEntryJ that = (BlogEntryJ) o;
if (!title.equals(that.title))
return false;
if (!description.equals(that.description))
return false;
if (!publishTime.equals(that.publishTime))
return false;
if (approved != null ? !approved.equals(that.approved) :
that.approved != null)
return false;
if (!lastUpdated.equals(that.lastUpdated))
return false;
if (lurl.equals(that.url))
return false;
if (comments != null ? !comments.equals(that.comments) :
that.comments != null)
return false;
if (tags != null ? !tags.equals(that.tags) : that.tags != null)
return false;

return email != null ? email.equals(that.email) : that.email ==
null;

3

@Override
public int hashCode() {
int result = title.hashCode();
result = 31 * result + description.hashCode();
result = 31 * result + publishTime.hashCode();

"%;’ &gl gslg
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result = 31 * result + (approved != null ? approved.hashCode() :

0);

result = 31 * result + lastUpdated.hashCode();

result = 31 * result + url.hashCode();

result = 31 * result + (comments != null ? comments.hashCode() :
0);

result = 31 * result + (tags != null ? tags.hashCode() : 0);
result = 31 * result + (email != null ? email.hashCode() : 0);
return result;

}

0olg 5call dagall JSeg sLezs g Sl e slendl g 23 olisS s gag cishog Az lin JS

of sl gans Bslel Gasb e Lal g ol gy Laad 3285 830 JS 6 crmalall a5 clile camy ¥ celS ol 0
bl ol JolSll s i of Jasl g o3l yai

hashCode gl Lle 58y Badgall dammaydl 8ya.adl ya d5ud 030 woSiuld) daszall 28l &y

Sl gLl Bl 838, gmma ] Byaitll bl yotas gl amtas oluudsy equals Jle gl eliSays b

shadl 3 sg>gall title Laslly olsdl hashCode dags 3 wyigw 31 Jo¥l suall 5131 16 sl I

31 k:.,éle_;}_.z;j(aj&;,,ag'c'L_~z§§4'<1_A¢35JIas.s__asg,descriptionk_}_zs_‘>,_>11hashCode'<1_Aﬁ§u’:,s_,z;j{43;_,49‘8

Sl s 1308 ematl Vas us lia acas dz8dlg .publishTime Jé~lhashCode das e Jasig

sdlematl dll> 3173 sl ) 56y base 164 sl Jlaall Joews e 3 3l5 diSa Jyzwd $ 518

NULL dagd e oz

public int hashCode();

Code:

0: aload_o0

1: getfield #11 // Field title:Ljava/lang/String;

4: dup

5: ifnull 14

8: invokevirtual #156 // Method java/lang/Object.hashCode:
OI

11: goto 16

14: pop

<a;> &gl gslg
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15: iconst_0

16: bipush 31

18: imul

19: aload_o

20: getfield #27 // Field
description:Ljava/lang/String;

159: aload_0

160: getfield #72 // Field email:Ljava/lang/String;
163: dup

164: ifnull 173

167: invokevirtual #156 // Method
java/lang/0Object.hashCode: ()I

170: goto 175

173: pop

174: iconst_0

175: iadd

176: ireturn

(Destructed declarations) daga Ll wlsy raill .5
S ey g bl dagy 6 SLAL JLaSHl slo > gyye ol 345 @5 BLOGENErY ¢ye s lasl 13]
o component1() :oloSall oo Al T plgll 0dag @ilei 9 sgmg Lo (> Luall gylgl
Jododl e Baslg ea GilUaxi guladl oda o baslg S «component9() > 1isSag.component2()
Ja>l component6() yo catatio S Le By dagie JS Ji> o ¢ Lo ydl ¢ o5 Billasng g odly d830dll
aurl
public final java.net.URI component6();
Code:
0: aload_0

1: getfield #51 // Field url:Ljava/net/URI;

4: areturn

b sl d gilbhag Product e all U.Q &J‘ﬂl e i adely 8u e WS _wgyg tas Sa

‘aa" &gl gslg
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Ll oda oo Ly Lol ¥ Sg aadl dislany 303l gles lonie G398 e olisSs ((pattern matching)
J gl e

DLogENtry o daslull dswall BAsT 1308 (Olyzauall opo degamma Ll oSS0 3 asdall o ol amni a3
:%;gLoa4uS|;ih¥§

val (title, description, publishTime,approved, lastUpdated, url,
comments, tags, email) = blogEntry

println("Here are the values for each
field in the entry:
title=$title description=$description publishTime=$publishTime

approved=$approved lastUpdated=$lastUpdated, url=$url
comments=$comments tags=$tags email=$email")

(&3> 8309 Slia Jany &S o Slg (Ji> S dasd opo dewd Lle Lot dima sl 8yapall oda &3S 13|
Ll izl Byaeadl Jlzo 5 Jo3l ol dzoeaydl 8382l calasia ey iyl oSl L 38 g

61: astore 11
63: aload 11
65: invokevirtual #66 // Method

com/programming/kotlin/chapter@9/BlogEntry.componenti: ()Ljava/lang/St
ring;

68: astore_2

69: aload 11

71: invokevirtual #69 // Method
com/programming/kotlin/chapter@9/BlogEntry.component2: ()Ljava/lang/St
ring;

74: astore_3

117: aload 11

119: invokevirtual #93 // Method
com/programming/kotlin/chapter@9/BlogEntry.component9: ()Ljava/lang/St
ring;

122: astore 10

124: aconst_null

<a=> &gl gslg
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o) .componentN gulgi | Olelesiwl JI oligS a8l damayd! 8ya,adl daxyi 90 Bhaall dlod Lo JS
U by (o331 8309 .42 lo y0 5251 ) 908 et IS asy Bl &y s cmall 83081 3 xgdl 30 Sy

155 Bjadll

(Destructing types) dasl JI £lg:¥l .6
LuSay Joo o) lasiwlg (destruction) sagl ¢ 5o I §stadl ULl ¢lsil ga Jaledl aie apd
3l .componentN aylgs 3. 855 o aled clde La JS (a0 g0 Dloadl OULI o 90 o il ud G
gillVector3 wauall lyal o byl tady e sie gl gl &l operator &bl gog 5o s>gll byl
10bily i wnall e Yoo o) argument) by Jal gog oledl 45 dolus 6 OL3lsYl Jay
class Vector3(val x:Double, val y:Double, val z:Double){
operator fun componentl()=x

operator fun component2()=y

operator funcomponent3()=z

for ((x,y,z) in listOf(Vector3(0.2,0.1,0.5), Vector3(-12.0, 3.145,
5.100))){
println("Coordinates: x=$x, y=$y, z=$z")

swaacl iy ol Biaall (Say dia couung ¢854l componentN gl gae Jas IS blash gy S
.(for loop construct) for dal> & JMs

s e Joan 8 s olis) i yamall 8yapadls b oS ¥ ol ol 4 o Jalos S o 13l

sle Jrawi oLl o y2ad e digh gulss M5 e cOMpONeNt ey eliSiay Lol dlodl 0da 8 S gill suass

Ol yoduall @ 8 Bely8 <l pids e pasady (INternet of Things) <Ll coys] o RIS

<a=> &gl gslg


https://itwadi.com/

olisS dal sl SUL Blo gl Laall

ydctuall SULY Bl 8 8320 e ellg ey dolsl

public class Sensor {

private final String id;

private final double value;

public Sensor(String id, double value) {
this.id = id;this.value = value;

3

public String getId() {
return id;

}
public double getValue() {

return value;
}

R
operator fun Sensor.componentl()= this.id

operator fun Sensor.component2()=this.value

for((sensorld, value) in listOf(Sensor("DS18B20", 29.2),
Sensor("DS18B21", 32.1))){

println("Sensor $sensorld reading is $value degrees Celsius")

3
dgmmaydl Byapally o dwall 08 82138 ga Juax o Lo Loseiud dgmayd! 8ya,all sda 3 13]

hisS  da sk alss plasnaly el s Basb e pudosna i e 1l £ 65 gsim ol dlgus

Sor dls dls s Wileaswwl Biaall zlawd! JLdlg .componentN J d:d(Sall gigﬂl)ésj RES

wbly Wi @05 aclgd .7
o3l ezt Biodll (s b Jadlly clizo 5 8ssxsa 2l lalend Ll glsdl e ol ls 1]
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Oldbazally JalS (S @St ol Al eliSags
AL sl gall ¢ Ll ] zlins (ULl chio cayysi e
S e aals Jalee I eoladl Uzl
J3omvar gl val ;oS5 of L)l dgwladll SUIOdalen gear glins @
.inner oi sealed gl open gl abstract ;o<i ol UL BloY (Say¥  *
(Dlenlg 3ua5 gSay o S) @3 Bluol prugi OUL BloY (Sayd @
Bk S5 Sl J235 . Odlalas o 5158l Ly 3868 ey ols o Bla Syl o apasll Gl

(daiue &b oda) JUIS EMail ¢ o 153505 gy o] auy

data class Email(var to:String = "",
var subject:String= "",
var content:String= "")

e Jsandl 33y Sazzng Jolaa JS) dpolyzbl dad 5555 sm 96 ol sl e Jsandl liia o

Bl> o Email email = new Email(); LS oo lia

il Lol 3 ela] Bodaad (L ssSmpll ] Ok o)

public com.programming.kotlin.chapter09.Email(java.lang.String,
java.lang.String, java.lang.String);

Code:
0: aload_1
1: 1ldc #36 // String to
3: invokestatic #23 // Method

kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull: (Ljava/lang/0b
ject;Ljava/lang/String;)V

6: aload_2
7: ldc #37 // String subject
9: invokestatic #23 // Method

kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull: (Ljava/lang/0b
ject;Ljava/lang/String;)V

<g=> &gl gslg
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18: aload_@

19: invokespecial #41 // Method
java/lang/Object."<init>":()V

22: aload_0

23: aload_1

24: putfield #11 // Field to:Ljava/lang/String;

34: putfield #32 // Field content:Ljava/lang/String;
37: return

public com.programming.kotlin.chapter@9.Email(java.lang.String,
java.lang.String, java.lang.String, int,
kotlin.jvm.internal.DefaultConstructorMarker);

Code:
: aload_0
iload 4
iconst_1
iand
ifeq 11
8: ldc #44 // String
10: astore_1
11: aload_1
12: iload 4
14: iconst_2
15: iand
16: ifeq 22
19: 1dc #44 // String
21: astore_2
22: aload_2

34: invokespecial #46 // Method
"<init>":(Ljava/lang/String;Ljava/lang/String;Ljava/lang/String; )V
37: return

g N W =

public com.programming.kotlin.chapter09.Email();
Code:
0: aload_o0
1: aconst_null

2: aconst_null

<a=> &gl gslg
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3: aconst_null

7: invokespecial #52 // Method
"<init>":(Ljava/lang/String;Ljava/lang/String;Ljava/lang/String;ILkot lin/
jvm/internal/DefaultConstructorMarker;)V

10: return
08 3 it o1yl LI 8 dzs a8l dad CiyBg 1316 copY pldl Blase auiy 130 elyg Bhaiall
pasitgad Gl 03 cdiing 3]s dsisall pasll 08 go soSiall S U (3l o3 a9 MULL pae
(19 slacdl) @l gy 8 y3gall d250 52831 il
Triple g Pair g dogesall SULII o oo o Azl ligS 4eSa il

public data class Pair<out A, out B>(public val first: A,public val
second: B) : Serializable

1 Blol oia plascial dayylb olag

val countriesAndCaptial = 1istOf( Pair("UK", "London"), Pair("France",
"Paris"), Pair("Australia", "Canberra"))

for ((country, capital) in countriesAndCaptial) {
println("The capital of $country is $capital")
3

val colours = 1listOf( Triple("#ff0000", "rgb(255, 0, 0)", "hsl(0,
100%, 50%)"), Triple("#ff4000", "rgb(255, 64, 0)", "hsl(15, 100%, 50%)"))

for((hex, rgb, hsl) in colours){
println("hex=$hex; rgb=$%$rgb;hsl=$hsl")

Ao clawl 3897 3usb e ludn Lgly LAl JLbai of elde Cony dSall (3 839> 90 Ll a2y

Belyall 43018 48T 858,01 Jony lao w8luoM)
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338 1.0 slaco¥ 13U Ly (Uly o ayyed e 15T s &5lyg cliSay ¥ RAIEN ROLTN
o Oy Derived (Uly o Jo835 dia e ol oSay il JSLaall Cind il e g9 olsS goilo
iyl sda Lle Gyl cond Jia Sus 13]g Base Lew 3] Olly wre

Joind] gaad @il udi lagas) S 131 Derived ;o dsud g0 Base go dwid golusi o e Jo .1

$ S yuall

sBase ¢ gl o 230 IV o Derived (o d3ud s cad ol 13la .2

dards dgmnyy Byae s LS o Kariag yoaill azoly 3ol goan JI3w Juitall 3 oSl sSlis U
(s oyshaa) dailly Solls Either ) &l 858,800

sealed abstract class Either<out L, out R> {

data class Left<out L, out R>(val value: L) : Either<L, R>()
data class Right<out L, out R>(val value: R) : Either<L, R>()

Jadll dols .9

dagid Loa B3aaly 48Ul Jasi S calsi adl . eU3 o Laad OUL Bliolg dylsll dy98 4ligS
-t Sl Lajae UbY) alaall dog) e sl ] darlog oo 3] gluzall Olydgadl e 45 Ol
ol Olyesall o sae 8PS yeans (Say oS Lol ely wily @S aall Yo e yo8T IS 55541 2o (D
Belyal) 418 55T o053 S sl Byl 330 lal 1sho ¢ys5)

) Bl Olepmad iuSe J d8Ladll (Kotlin extensions) oligs Slewss s (JUWl Jadll

LB e DI blda yo@ad) dbla)l Dbl ¢ oo al 3ydadl Jl 48LoYL (Java collections library

Bl o 3425 gl Dlagandl plasizal Jand s (Kotlin additions) ;liss @bl sglis ezl
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e 8l o Ologancdl yalsll Laall

) @ilodll J2o o liall (o dosand dalany gud Sl Olyaeadl o 32 zalyl gy9dae phise oS
S 3] zaab o ligS y3tae F zlude ga drwldl (ligS 4uSe ngd ylo dayutg (MaPS) Lilysdlg (lists
o Jadd Ll 43) e ddls chod S 13] clld pog il azgl o I3se soniis Al Ologand o Jos
3le0] agw yiazw (collections of objects) SLSISI (o Slasand za Jolodd) dwsag Bagas ddyyb
(= b bl gias ¥ (ligS 3 4] oans ¥ 1y Jlall LSy sl
Oilogans deSe gewgi 4448 plaviag (cOlleCtions) leumal) dzwldll (oS duSe Ladll lia ey
ploziwg oupiil) AL ys 20 Byz0aall :Olasandl o cegd plinng (ool dzagdl donasdl dlac Jond Bl
igrly yome 3395 | daliay Jodll 13a guieg Bl 830 2o Jolodl wie Jomy £Sg dia 3oy oS

(streaming API) d.>a s

iall Loyl Juketdl .1

il y e Oleandlg (Mutable collections) y.eul) ALl Oleasdl Q_dubsS).‘mﬂlS..u Jao
B3 ol yaue d8La] Gayb e yeudsl) ALEN dngancdl cuasd oSay . (immutable collections) se:l
Sldasll judi o) AL e dogandl 3855 o 3Y1 Ciladl e dgall> 3 130 wSeiug dllagial ol
lia 5 5o By 5 3mtg ol (193 dzlo ¥l 55 Bagacr dngand elas] Basb e (Jlaszul wdis Elo))
) Ol bl s aze Jeb gl w8y b dgals pys §asb e bl AALS pae § o d b S Jodll
o) ALl Bls Olesand e (implementations

el Ll ol iin el b sg g i ol S el o gy B A uSe e
el elLad 8 Olaanndl g e st [collection mode) de.axs o9 S (namespaces)

kotlin.collections

¢l ez e Biadl (Say lisS 5 Slasandl BlioY Lgagass o) gy Il ISadl b

509 dgMolas ¢ o5 asasiy g ol Edlalas |5 Lgagang Mutable sl Lass Lgd dogun seeidl) dlall
oo bab o]yl AL lgalgll 4315 o g (Il Ll @yl 5 ghos a2 g gk 2l 2Ladl
) el (s gl culaadl 50 T g gl Joloag Jadasudl guyll 3 auo gl canall g0 Array ¢ odl) & yléze
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liag wd Llel allg o Jl o oo pans ¢ o5 Jalea yodi e 8yuall |y xllaas sa (Covariant
Aparent) ly o ga Any caall (¥ List<Any> J] Lgseig List<String> isl olsay «if Ly
dgzloll J 200Ut &> luall & alS)l 3 13b o yiline phod go Oalna | 5yLandl ol iSay s S 8

danlya) Lol denlye cliSasg el Ladll 8 Leaadl 15,08 yladl e Wass silg Tterable<out T>

Lilagles
Aray BEraTE | Saquence |
I | |
DisgncsSequenca | | FlatinSeguancs FattanSacusnca
Cailacsan | ‘ Muksriatarabla |
B S g
Sat List | iwuacﬂxmw Map ‘ farmr
[ . [ i i
Sitsbingas Mutablel 51 | | A
——— —_— Maatielisg Latiorator ‘ Wbt
i - [
Lisfierinn

3y il wluda ‘_,_9 Syiwg cdiall u“)-@” Sl cyn 69.]5&” PN k_."_9 Tterable dg>lg)l asi

oy Lganyss o] 4] oyl

public interface Iterable<out T> {
public abstract operator fun iterator(): Iterator<T>

@ &gl gslg
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Mas degamall 8 yolall 3939 s wilgdl Bieig Iterable dglg)l Collection dgxlgll gags

1dg00 degazal pMoiwl JoleaS gildl lia Q.C)).‘ia.‘.ll liSayg deylall Lygladl po dédlg degammall @ (o

public interface Collection<out E> : Iterable<E> {
public val size: Int
public fun isEmpty(): Boolean
public operator fun contains(element: @UnsafeVariance E): Boolean
override fun iterator(): Iterator<g>

public fun containsAll(elements: Collection<@UnsafeVariance E>):
Boolean

b

wldl @ yyeisal oy S glg Collection dgalgl el o MutableIterable & g=lgll
st o slg e di s (mutable iterator) s, sl |8 43 Ss gLy Lg 3l iterator()
public interface MutableIterable<out T> : Iterable<T> {

override fun iterator(): Mutablelterator<T>

}
dcgana o dlg (4a38) List cauall gag alaseus! s28YI ¢ ol Collection cauall oo 32ad yag
29 et o 85,0 Al y2Sls dnmndl J] kb 3238 Jgo0 carall lia algs pess poliall e ddse
Ao g0 uyed) Bdg yaue il xaud
public interface List<out E> : Collection<E> {

// Query Operations

override val size: Int

override fun isEmpty(): Boolean

override fun contains(element:

override fun iterator(): Iterator<e>

'{i;} &gl gslg
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override fun containsAll(elements: Collection<@UnsafeVariance
E>): Boolean

public operator fun get(index: Int): E

public fun indexOf(element: @UnsafeVariance E): Int

public fun lastIndexOf(element: @UnsafeVariance E): Int

// List Iterators

public fun listIterator(): ListIterator<k>

public fun listIterator(index: Int): ListIterator<g>

// View

public fun subList(fromIndex: Int, toIndex: Int): List<E>
}

Afya yetg Bayd yolic dnmad o illg (@ib) Set o Collection ;o daniall &L dgalg)l

haid 3133 Jsog dgxlall 0ia 5 Jlsall weis

public interface Set<out E> : Collection<E> {
// Query Operations
override val size: Int
override fun isEmpty(): Boolean
override fun contains(element: @UnsafeVariance E): Boolean
override fun iterator(): Iterator<eE>
// Bulk Operations

override fun containsAll(elements: Collection<@UnsafeVariance
E>): Boolean

3

o ol Olspandlly sl i1 e /daad Belyal dulall Slesandl ¢ lgil ggur I > 2alis @
2sax LIl damaydl 3380l blaide b ysyg MutableCollection dgalgll ye pocan ayole Liasy

igalall ode By e d83sall gilgdl

public interface MutableCollection<E> : Collection<E>, MutablelIterable<E>

'{i;» &gl gslg
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// Query Operations

override fun iterator(): Mutablelterator<E>

// Modification Operations
public fun add(element: E): Boolean

public fun remove(element: E): Boolean

// Bulk Modification Operations

public fun addAll(elements: Collection<E>): Boolean
public fun removeAll(elements: Collection<E>): Boolean
public fun retainAll(elements: Collection<E>): Boolean
public fun clear(): Unit

b
aolgi By 59l 2 g 3] MutableList guyb ;e Lauass y2SiMutableCollection dgslgll ass

s 90 uygd Lle 2l yaie Bis gl Jlawal e L] oyl @LsL oYl

public interface MutablelList<E> : List<E>, MutableCollection<E> {
// Modification Operations
override fun add(element: E): Boolean

override fun remove(element: E): Boolean

// Bulk Modification Operations

override fun addAll(elements: Collection<E>): Boolean

public fun addAll(index: Int, elements: Collection<E>): Boolean
override fun removeAll(elements: Collection<E>): Boolean
override fun retainAll(elements: Collection<E>): Boolean

override fun clear(): Unit

// Positional Access Operations

public operator fun set(index: Int, element: E): E

'{i;’ &gl gslg
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public fun add(index: Int, element: E): Unit
public fun removeAt(index: Int): E

// List Iterators
override fun listIterator(): MutableListIterator<g>

override fun listIterator(index: Int): MutableListIterator<g>

// View

override fun subList(fromIndex: Int, toIndex: Int):
Mutablelist<E>

3

09 esrl) | M)l 4 5818 lpa 15y gl |15 5 all Set qabll lpa ) 51 L oS | 2allyg
MutableSet dg>l4ll

public interface MutableSet<E> : Set<E>, MutableCollection<E> {
// Query Operations

override fun iterator(): MutableIterator<E>

// Modification Operations
override fun add(element: E): Boolean

override fun remove(element: E): Boolean

// Bulk Modification Operations

override fun addAll(elements: Collection<E>): Boolean
override fun removeAll(elements: Collection<E>): Boolean
override fun retainAll(elements: Collection<E>): Boolean

override fun clear(): Unit

}
Jeluct a8g &l loabeadl ol Olga gl o éi oo ol Y MutableMap g Map oo JS of YasMiws

Ma ssaa5 Joo Ladls ULl Bliol puldl Jodll b 535 wuS 13] Slagde (iterate) 1 Sal lusay as
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Jady Map ddayys e 1Sl LSy clilg .component? g componentl laag ISl (psli U3S3 adlg p
Jiay z0) IS (LIS o L1931 355 dnpand Lle 8yLie Lo Map dlayysdls iterator Leay pigs li
Ll8d ddy oy g Liaay dagyall dagdll ¢l yuwl aesly (da g 15 lido

i@q{QI%Q ié}mﬂl%ﬂsﬂ‘)gsﬁg‘ttﬁﬁ IS0 1ndd Baslg dagd (359 lgSayg 538 Map dayysdl xléa

1d bl 8l ddac Map

public interface Map<K, out V> {
//Query Operations
public val size: Int
public fun isEmpty(): Boolean
public fun containsKey(key: K): Boolean
public fun containsValue(value: @UnsafeVariance V): Boolean

public operator fun get(key: K): V?

public fun getOrDefault(key: K, defaultValue: @UnsafeVariance V):
VA
//See default implementation in JDK sources

return null as V

//Niews
public val keys: Set<k>
public val values: Collection<V>
public val entries: Set<Map.Entry<K, V>>
public interface Entry<out K, out V> {
public val key: K
public val value: V

3
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public interface MutableMap<K, V> : Map<K, V> {
//Modification Operations
public fun put(key: K, value: V): V?
public fun remove(key: K): V?
//Bulk Modification Operations
public fun putAll(from: Map<out K, V>): Unit
public fun clear(): Unit

//NViews
override val keys: MutableSet<k>
override val values: MutableCollection<V>
override val entries: MutableSet<MutableMap.MutableEntry<K, V>>
public interface MutableEntry<K,V>: Map.Entry<K, V> {
public fun setValue(newValue: V): V

3

S5 0 -ATTaY g ol gl Bsanallé e Sass @ gl Sl puyll 3 13> Array caeall i

ey 03085 oSy Yo @il w8 d8gdnall £ 93 3oy 3] alg £93 O3 @@l g0 330 san) gl

public class Array<T> : Cloneable {
public inline constructor(size: Int, init: (Int) ->T)
public operator fun get(index: Int): T
public operator fun set(index: Int, value: T): Unit
public val size: Int
public operator fun iterator(): Iterator<T>

public override fun clone(): Array<T>
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ISAILS ()3 SAll & cgame dtanMa ol Say (Sl @yl o o wll 5wl LI e
S1y3Sal qeal LS 3397 ol o Mudud &1 Lle oy of oSy (collection) dswai e (iterator)

MutableIterator o dswd g yiw MutableList &l o 8 «ly3SAll iudsd dild go s o JLaall

public interface Iterator<out T> {
public operator fun next(): T
public operator fun hasNext(): Boolean

3

public interface MutableIterator<out T> : Iterator<T> {
public fun remove(): Unit

3
8359l gelar i ¥ oLl iay ling (forward reading) ks sladl olasly Tterator y3sall 1y Sale
oSay b ListIterator _le &Sl $9=5 dadsgll oia aeady Byl ade Oiyyo g$~"” sl |
owetl) 1B sally pe o) LAY Gue i a3 939 il deganall e alsdlg aloM o34l e il
rdcadll dnseod) las! U5l W@l ol dgdl3] of yolic d8Lol xaud ydall ALLEN dsudld

public interface ListIterator<out T> : Iterator<T> {
// Query Operations
override fun next(): T
override fun hasNext(): Boolean
public fun hasPrevious(): Boolean
public fun previous(): T
public fun nextIndex(): Int

public fun previousIndex(): Int

public interface MutablelListIterator<T> : ListIterator<T>,
MutableIterator<T> {

// Query Operations

'{i;’ &gl gslg
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override fun next(): T

override fun hasNext(): Boolean

// Modification Operations
override fun remove(): Unit
public fun set(element: T): Unit
public fun add(element: T): Unit

}
)l o godell pandl CSladl y Bal) Eodlducdly Olgalgll (o ddezall (Qroup) degasall by
ol oSans Ao Lo dagio dudull 08 goand dterator ysa Jos po o dudull g sf 3] (il
Bz )l Slagdad] jpey e (Ko (Olya 8l Judludl plina e yo3all oSy .3l ¥ dladadl 030 (0S5
Olelizzwdl el o a1y g0 (flattening sequence) dlulud! xdawsd lgle 1add 3a1g 330 398l I
1adé s>lg U Lle Sequence dgxlgll gauds

public interface Sequence<out T> {
public operator fun iterator(): Iterator<T>

}

oly3sall Jég3g @asSequence aasall gl e dluda I Bl &5 gy2all Olowpod! guas danyi Say
3o ey B gy S g ol laudll Bl gaadlls (iterables)

oo day (Sg laseadl gl L Lols 13,85 895 55 ol o0 lgags oy 1 eLeatll @al o a1
List dgalgll getasd i< dyymall 5ol Lle ol Oyl 3]y Bagagall Lals Olegand Jasiud el
o 2o ligS Jalat .y adl ey Suoy youdld Bag2 90 st 08 By grazud Jlall Jew Lo
Jedaall ey byl 1ia pign Yo (sS £o3 I Bl g9 by 08 1dols digyhay Bl degane Bl
Olosmad glosl o el Jeaddl mobos Joum o (8o Jubll eBg 3 99 Bl gloil Licig
0S8 setal) Ly yepal) LB 58l lghiliag Bl
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(Mutable) Mutablelterator< Iterator<T> Iterator<T>
Iterator<T>! T>
(Mutable) MutableIterable< Iterable<T> Iterable<T>
Iterable<T>! T>
(Mutable) MutableCollectio Collection<T> Collection<T>
Collection<T>! n<T>
(Mutable) MutableSet<T> Set<T> Set<T>
Set<T>!
(Mutable) MutableList<T> List<T> List<T>
List<T>!
(Mutable) MutablelListItera :ListIterator<T>1l : ListIterator<T>
ListIterator<T>! tor<T>
(Mutable) Map<K, :MutableMap<K, V> Map<K, V> Map<K, V>
V>!

sle oS Bl s lazall Jb sl aanrs lgasaad G dagasall @8l @l oy cpol &8 0 o5sS
sladl ¢ g8 (platform type) «imall ¢ 9i» xlhos 19038 Uil M8 ¢ 1931 pUSS Tgmays ol oylisS 3138

dols dales Lle Josy WBauwg drwled VM daie o0 p38 ¢ o ggu ucd uu.!LA‘i'

B33 ol oSasd ity L8l oo dasldll Ol stzall 2248l @udll o o Lo¥l GligS Bhme (osds o)

g NullPointerExcepiont clizzudl

2o leoys Intelli) dog ol gy oS ey dolsdl GlisS 83a0d 6 daall gloil dsaus liSayy @

ArrayList<Int!>! gString! Jza 4lgdl 8 conss dade

0509 wclie 4l ells ol5sS Jahzag (o isS o5 slesl clile crgreud doall g9 3sS e ¢

14 Sl

5l 5yi,
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215 gl
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ol (£9:5 String! dlolSuall yyghasll &y oy2uw) val name=getName ©
olval name:String?= getName() o
name:String = getName() ©
P 10055 £95 sad ] gliznud Bl 5 B30e g &S Sale] e ilull ikl S LS o
lia &S salel syl 1318 4 void addFlag(String flag) JSadb 8320 Bl NELYETIETRY Qi
U OhLadl e sy slas ] J gliszud (eS8 gl
oloverride fun addFlag(flag:String):Unit o
.override fun addFlag(flag:String?) o
8yaadl ol yyany zeug las (COMpile type) iy yodl bad asd 8 1ia ¢ ol by Sgas xaun
tlglacg dzaydl

fun <T> itWorks(list: List<T>): Unit {

println("Java Class Type:${list.javaClass.canonicalName}")

val jlist = ArrayList<String>()

jlist.add("sample")

itWorks(jlist)

itWorks(Collections.singletonList(1))
oalon 3895 Lan (oyaiy o ducniud @ o9 (lieS) List Joleall 35l il e 834, adl 0ia 750
i JlsJl a8 java.util.Collections.SingletonlList g java.util.ArraylList :;alusa
dag o singletonlist ggs8,lall eSis I3l List<String> & Ll ¢ ol B aall y b JoMI

(Mutable)List<Int!>! daull ¢ o b2y Buals amiud yyghadl

(Array ggil) wlogdnall .2

S e 33185 olaly (Yl Bl Ll sdly §slud! @l ) (array) d48sa.a4ll 2 Lo Jeally Wols sa)
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val intArray = arrayof(1, 2, 3, 4)
println("Int array:${intArray.joinToString(",")}")
println("Element at index 1 is:${intArray[11}")

val stringArray = kotlin.arrayOfNulls<String>(3)
stringArray[0] = "a"
stringArray[1] = "b"
stringArray[2] = "c"
// stringArrays[3]="d" --throws index out of bounds exception

println("String array:${stringArray.joinToString(",")}")

val studentArray = Array<Student>(2) { index ->
when (index) {
0 -> Student(1, "Alexandra", "Brook")
1 -> Student(2, "James", "Smith")
else ->throw IllegalArgumentException("Too many")

}
println("Student array:${studentArray.joinToString(",")}")
println("Student at index 0:${studentArray[0]}")

val longArray = emptyArray<Long>()
println("Long array:${longArray.joinToString(",")}")
array0f gldl ;e sslawdl go Jo¥l xgdl (el dols ddga mn dingd §lsb dsyyl Lo gy of elisay
il Jlall 8 Lyl oS s slsel (po0 d5hin digid
dagasall dagdll aiudg 3ia po> D13 ddgana clidy arrayOfNulls gldl plascis! g Sl zedl

.studentArray[0] ISl byole asf dad > (Sasg o solic gasd null
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) lasy @lsg &8 sacall pon> ] y3ad 3 Array sa il d@ohas o Sl gl pasod Al diyyball
layolic o yaie IS e,248 (lambda

Bsian agd Llasl Ul emptyArray Llascwl loase 3331 Jlall 3 lilac dndge dayly)l diyyhall
zsMas! dagylay 42,8

Sl dax e lioS Wgacay 3a¥l g ol ey Ui i dols dbloe Lle VM 3 Bligiadl Jass
AUl Jaall oSl I bl Sl Ll o 4g8loall O3seima s By sl 35Sl

Compiled from "ArraysCollection.kt"
public final class com.programming.kotlin.chapter1@.ArraysCollectionKt {
public static final void arrays();
Code:
0: iconst_4
: anewarray #8 // class java/lang/Integer
dup

iconst_0

o 01 A~ =

iconst_1

7: invokestatic #12 // Method
java/lang/Integer.valueOf: (I)Ljava/lang/Integer;

10: aastore

35: checkcast #14 // class "[Ljava/lang/Object;"

38: checkcast #16 // class "[Ljava/lang/Integer;"
41: astore_0

anewarray <type>: Jyla e 39Suly Oladei nusd anewarray Glagdsi 8 olgodl (4ass
35Sl (routine) walis joeg java/lang/String Jue dgalgll of rall aul ga <type> i com
s Jia alascral aeg d85aanll @oe ey Buoco ae g (SIS lye 55 Baas B9800

:<type> 4 4l yliall ¢ il e lya algusd By 8960

anewarray #8 // class
com/programming/kotlin/chapter10/Student

<a=> &gl gslg
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e ly oSl gouume Sle astore_0 dadsdl gk o pedSall Sl agaadl d8gdaall 350 Blay
§ oo o3l Lo el Jlus a8 casilio Il Array caall (trace) céss dygy oliay ¥ «f so woall
a8 ey S e A yslag

o LongArray0f ¢ intArrayOf :dewludl ¢lg5¥l oo SlBgannl 13me lacs duwldll oligS deSo 4845
oligS o o dbldall Ecuwdl e (g Buslg IS0 basciwg JiSag doubleArrayOf g charArrayOf
CharArray g LongArray ¢ IntArray
pidall Array g sdly Sleodl ells oy il b1 pae 50 plazaM)  2allg pgall e32Jlg DoubleArray g
iscoall slacll g 95 oSy lul g ol dshan sLa] pe Jlto I s o> ane diniue g dei g sl

val ints = intArray0f(1,2,3, 4, 5, 6, 7, 8, 9, 10)
println("Built in int array:${ints.joinToString(",")}")

365U I 42l sl U3 Ld3e WS Array<Int> ¢ ol BMs IntArray ¢ odl o oS 330l oia
! 4 ol &

32l Jaally &53150 3285 48 ¢ ol i g yten casall

: iconst_3

newarray int
dup

iconst_0

bipush 100
. lastore

20: astore_0

~N 01~ W=

3| .newarray iAggﬂlcaAs&dAhB}AH034$‘aé91JQMILLadl999A5ad“dlayinglEALAHJ;H
double i float i char gi boolean :d,uluyl ¢ 159l ya a2l Golal Olgans japasd ol PRCEI
VM goiwn e ppancdl lia by blg @newarray dagle:l) L3Ms long of int of short gi byte o

2ls¥l 28y clig (Uunboxing) ddsll ;e zly3¥ls (bOXING) el Sldac Ciod
¢ 1059l po cllalsi we *¥**ArrayOf Lasls pasciud ol o aS clle Con ooy bl cUs 350

oLasily cl3 yad eloealiyy g8asd (U3 Va7 @l 13]g array0f oo duu (primitive types) dwludl

‘a;’ &gl gslg
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Adall o 2l s codesdl Ollasy bagiyall ISyl
sl L g Jgall gyl S s SIArray sl (trace) s o oy 3 Ll 6 ol (e
S Bralie B3 af w3 glas Glewis whyyadl c3g oim g ol by ddac Sans Blr g o slatus
(By5S3all dpeslusdl ¢ 165M 2llo 13a9) IntArray Ll bayi Java int[] of 5345 o ye Bl Oligana
Array<out String/T> I T[] of String[] kiyig
o) sl 36Xyl ppdionn JVM 39Szl ] ciyyadl sisd o5 dlolan Sl ghcall Biaall ey
el oYl e W15 Jas o
val countries = arrayOf("UK", "Germany", "Italy")
for (country in countries) {

print("$country;")
3

(i8ghoall yolis oo yaue IS Ll yoyally y3Sall e BslazwM For Jlaniwl cadgs 18 i Jazsall oo

3354 gl pasciud Mo Il 90 13e ued IS gag

val numbers = intArrayOf(10, 20, 30)
for (i in numbers.indices) {
numbers[i] *= 10

3
o dagd Gl dlac wpdrad ¥ U3 )] @8LoYlg (8 ghmall yie Luygd Lsle s1ySl el awds Tagall gakas
el il ll3g (oy3T 8305 lgsd 1 )3louall set g get ylayldl o d8ghmall B oy3 sl
SIS U AlsS el oS5 lone Biaall donsiiuy 331 g
val index=Random().nextInt(10)

if (index in numbers.indices) {

numbers[index]=index

@ &gl gslg
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if (index >=0 && index < numbers.size) {}
S Olganall go Jaledly W ey lan Oligasll doneys dgalg ol 8] M5 o dzesletll d5al 858 5
ngmg‘ArraySKtb§p459§)é\j&19kOtlin.COlleCtiOﬂS;mxﬂ'me.x?&hi#AQ&‘Qﬁssapﬁh
IntArray dewledl ¢ 1o Oléganag Array<T> lglaad (dasgs pilgs) sacluall Jloull oo uasll diad

e g lbly lgasy JI gylazw o) Baslg VS Je 3o Jg . LayegByteArray g FloatArray g

println("First element in the IntArray:${ints.first()}")
println("Last element in the IntArray:${ints.last()}")

println("Take first 3 elements of the IntArray:$
{ints.take(3).joinToString(",")}")

println("Take last 3 elements of the IntArray:$
{ints.takelLast(3).joinToString(",")}")

println("Take last 3 elements of the IntArray:$
{ints.takeLast(3).joinToString(",")}")

println("Take elements smaller than 5 of the IntArray:${
ints.takeWhile {
it <5
}
.joinToString(",")
1)
println("Take every 3rd element in IntArray: ${ints.filterIndexed {
index, element -> index % 3 ==
3
.joinToString(",")}")

J8l amyi 90 aigs i s il First() gl ag labySs il dayludl dliadl o Yl JS e gliad
> b asY Loy yas 8B g Ly ints[0] cleatuwdl auing dlac dawl 7y 3] dagandl SO yaue

J— slaaNoSuchElementException el ¥l e | ooiud &yl5 ddga o0
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Ol sl ilg> gytag disludl dasoydl 8yapadl 385 eleazadl U3 8 IndexOutOfBoundsException

T8 e

clal 0gd 3] ol o caBs s LaS dasadl o sae 33T (dad Tast() gldl Il Jlall pasig

get Jule pusciaudy Lgo 1 25y @dgicall oo 355 LgY ddayyw dilasll 030g dylal) ago e wilod!

Yyl s

dosseuly gna uc..\.u‘.yI J‘_H domxdl o yaze N ng > §.3J| take(n) gasall gldl JI Jaws
o) £yl g o5 Bl oo plazad) yezall elodl oS dpeslonl dngans oo dzed dnsand s A Olilas)] pgan

sazny loall Goadll o &)U damaydl 8yap sl Galaria B 0y o] wLiSay List<Int> < IntArray

ArrayList dlal Bl ag Je

public fun IntArray.take(n: Int): List<Int> {

require(n >= 0) { "Requested element count $n is less than

zero." }

3

if (n == 0) return emptylList()
if (n >= size) return tolList()
if (n == 1) return listOf(this[@])
var count = 0
val list = ArrayList<Int>(n)
for (item in this) {

if (count++ == n)

break;

list.add(item)

3

return list

oS Qladl o ud (A8 g8l o yolie WS .\.‘>L’ te sddl ubiy pody damaydl 8302l o I el
8 sla_YI adae  wd mayllByag loi o Lo aia eg.d cganall & slgi oo
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e b (yime bys §isd Lle 2l e Wsaan o yolic gl Led ceyd Olagyyliw clla
35 e yaol yauall (LS 13 Las 3o Uls a9 predicate eudl lglanisl 4480 dls of 55582138
A N e slsel o Jlall g Sl ysen oy dBT 0138 <31 Jluall

Sl Jlaall (82U yase JS) paie o JS a2y g3l FilterIndexed gisall pldl Jlaswsl LSa,
laill yausll oo Slls dsaadl 3 Sl sassll 2590 50 Jodl ilalas pa luod Al 35y 3] (Gl
1057 94 91 slac¥l gazas Jlaall i3 Olay3ea

oBisS ol B35 S Scala yahe N gl Lang FlatMap gmap laa ) o Madall lassal olasll
o o233l Jalocy &Y pogaall 1ia 3 28l o) Bedasll LB e MONAd pogas 6 o Il diaidsg 48] coud
A I Jasdl 3 s 885 oS5 @l ] e g g 0all ia Joo Belyall e wlisl el e s (oSl Lin
dza b

llzall o3 Jaa el (1S 1] alisis yuaie ) sl ycusll g o5 daxyz map @l ol paus
sdzad Sl oo dogend Q] INTAFTay das g oo U3 Lle Lo bauslg

val strings = ints.map { element ->"Item " + element.toString() }

println("Transform each element IntArray into a string:$
{strings.joinToString(",")}")

A Ol gl g yzad dma sl Byaeadl e i 1)

Transform each...: Item 1, Item 2, Item 3,..., Item 10

rdgloall dzal )l doSall damaydl byacidl le JU| calaziall gouomy i 345 S gy Lics

public inline fun <R> IntArray.map(transform: (Int) ->R): List<R> {
return mapTo(ArrayList<R>(size), transform)

public inline fun <R, C : MutableCollection<in R>>
IntArray.mapTo(destination: C, transform: (Int) ->R): C {


https://itwadi.com/
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/filter-indexed.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin/-int-array/
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for (item in this)
destination.add(transform(item))

return destination

3

DoubleArrays g LongArrays J_?T e Map g o4l 2l Al judd B o)
dgxly Slesani ga Jasll ddyhall 0igy cliSayg Array<T> cacall Jl 8LoYl Laay g ByteArray g
pldl @ podiy Lo IS5 UMl o o5 ¢l 392 pac o pyll e BuS g diyybay (APT) Oladadl donays
laco¥ yemig Joloo JolS Bl ArrayList sy elil mapTo ja1 ggi gali Jl eleazwdl augi 9o Map
LSy @l apadl yolie po yoie IS e Ll @l $usi MapTO aildl 135s (6 JolasS
LlJArraylList o2 Al sde %,ég Bl daandl o blaall yaull J] yaie IS0 Lo IS dones

by e s IS a9 (L8ly olsdl Arraylist ¢ ol 1845 aie MapTO Jany oS Jelus JI35 3 48
& o o e Ml Lasl LS MutableCollection g &iyi oy Bagll degamall oo 204l gLl
Jolosas Al 030 89 (Lo S dnans £ oo [3l0n Lol Bl dosans ¢ 63 sl ey syl 2518 in
dcgama po Jolow JI35 Y Sg (lisss dolsdl MutableCollection dscuwsS ArrayList es ya Biaall
Jeracdl c8g Bl

lia¥ Lygodl dlac dlalgy eyl Sl Slagandl IS5 donasn dails FlatMap gasall gldl a2
b (o33l 85lmys Tterable<T> g liod dls ¢lay] 05 sy of Al 030 3 eBguall (yag (diizhadll
Blasl W I dgdaall o paze IS 4 caclas Yl dlg Iterable gud o dluls flatMap

val charArray = charArrayOf('a', 'b', 'c')

val tripleCharArray = charArray.flatMap { ¢ ->charArrayOf(c, c,
c).aslterable() }

println("Triple each element in the charArray:$
{tripleCharArray.joinToString(",")3}}")

iawdl.a,a,a,b,b,b,c,c,c @l By sVl yolic pa (gl g o5 Uyze (o) 48 o dowpndl

izl Gl5eS &Sa oye 393 lall dimaydl 83802l @ 0ing iyl pidall Map gld 1ix qlie

@ &gl gslg
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public inline fun <R> CharArray.flatMap(transform: (Char) ->
Iterable<R>): List<R> {

return flatMapTo(ArraylList<R>(), transform)

public inline fun <R, C : MutableCollection<in R>>
CharArray.flatMapTo(destination: C, transform: (Char) -> Iterable<R>): C

{

for (element in this) {
val list = transform(element)
destination.addAll(list)

}

return destination

}
Blag .transform() gl Learugy Bagrwall Bgsaall yolic S e dammaydl a0l )35

8245 ol cad (Joally cdasd a8 Lagys g o)l deganall U Jugoadl ddlac ;o i 1)l yoliall giax
ol 3l JI zliss WY MutableCollection o dgx gl

g9 L dsian Jugmn el o ol aaloall o 13 Gasldll dSal) Oligbasl] donnyy dgalo 895
ole el jamy o 3o @bshoall g o) Bluol gaax ki dndish s o wlsdl oimg whlisis dnsand

163l dagand )] @shas g ol e daand Ligod 424 S

val longs = longArrayOof(1l, 2, 1, 2, 3, 4, 5)
val hashSet: HashSet<Long> = longs.toHashSet()
println("Java HashSet:${hashSet.joinToString(",")}")
val sortedSet: SortedSet<Long> = longs.toSortedSet()

println("Sorted Set[${sortedSet.javaClass.canonicalName}]:$
{sortedSet. joinToString (",")}")

val set: Set<Long> = longs.toSet()

println("Set[${set.javaClass.canonicalName}]: ${set.joinToString(",
Il)}ll)
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val mutableSet = longs.toMutableSet()
mutableSet.add(10)

println("MutableSet[${mutableSet.javaClass.canonicalName}]:$
{ mutableSet.joinToString(",")}")

’

val list: List<Long> = longs.tolList()

println("List[${list.javaClass.canonicalName}]:${list.joinToString
II’II)}II)
val mutablelist: MutablelList<Long> = longs.toMutablelList()

println("MutablelList[${mutablelList.javaClass.canonicalName}]:$
{ mutablelList.joinToString}")

(olisS 3 Bazge S 13] oS) (val set: Set<long> «gl) oSl 3 szazall ¢ o5 8alsll 3 pascral 3
Olagand ) @8y LoNG ¢ 83 o g dghuans Biei dimaydl 8.8 ladl B iy sl cleoold
Al ¢ o5 iS5 Bl HashSet ye yadl Byayg gutize JSI(List g Set oo dldd SdMzs) dalisa
sdsslud] damnydl Bya il andati lo L la 80 b ydall ] dJl!
Java HashSet:1,2,3,4,5
Sorted Set[java.util.TreeSet]:1,2,3,4,5
Set[java.util.LinkedHashSet]:1,2,3,4,5
MutableSet[java.util.LinkedHashSet]:1,2,3,4,5,10
List[java.util.ArraylList]:1,2,1,2,3,4,5
MutablelList[java.util.ArraylList]:1,2,1,2,3,4,5
A8 ylewdl als danscrual Bl dnsad o sl LB e 5oS ¢ lgil go Jolew olil o @iyl e
Gy Eayb e eS8 (immutability) sl dLl8 pac o Bl gyomy (o33 830 Uiy geal
RVESF)
‘e Sledl aue caslg ArrayList g ol I aadls g oi edgm 13] elyly Sams il Lo

val hackedList = (list as ArrayList<Long>)
hackedList.add(100)

println("List[${list.javaClass.canonicalName}]:${list.joinToString

@ &gl gslg
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olsS a8l -l Ologamdl yalell Ladll
n , ll)}ll)
JVM @lle 8 b e i S sy Jiga Jasis 838 dladl Loyl 83ad] deasey ud 15l
s 8 oo LD 1ia Sy o yolic yusi LiSasd Arraylist dswd Lle Lual ooSi loae Jilg
next Ble g5 | kil §ydas 130 13k Ylg (oyligs) List

public static void dangerous(Collection<Long> 1) {
1.add(1000L);

3

ISl dgmmaydl Bl S Sxae s 51 o ezl gilg dia Jsa dpiSe gl elind o (oye i)
B e oo oall lig Lidyhas) s ol w9 ¢ oill slatwa gl g9 cuung Arrays.dangerous(list)
0i0S B3 8 suudil) AU it degonen go Jolows bl Lo ASally s of Biaall sabay ¥ (Jadll Gl
A8 eaS 13] i (] b pae by i 33sviw LBl Byaci J] lgadud s3oay (s gag el dolsdl

tolist gagall gl pascial Uiy wilinsand spo ded @l clle Cong dsgandl dl> Lle Blasl
209 diuwldll LSall laydgl Al duall Oliglad] doay dgaly Jody Lol Jgw Olewpadl 2o Joladl
M daall JLaall Joran el ddglle 195 T 18 aladl 6 plasadl e siall e3] ] g liowiua ol
139 pLusAssign g plus :Laa ol sl g dadl dad 8ya, ] JLaS] usa o ygbaw mutableSet
g Loy dl dagd (0S5 (e 03 28Il B e sl Ll (Set) @il yumno 8 pLUS gl ezl
ol elSasg S8 daguy 3t 29 sesiill AU sall Set<long> g ol e Byall ing Bagax degana o
ety ) g aai Lade s sl S ol sedal) 3Ll Ologandl go Sleazuall pLus Lo o &1 Jolsg
by-all 0 a ¢yl ¢ 939 PLUSASSTGN plaseiwl clde oy gud dosandl youan Lo sl Godadg . cls
JB st oo cilg Set goull Bin gags pli &l o (Sl lig plus gldl B3 a5 eulls UNit o
OB 54005 e gl S o S35 Ja (Il dmancdl g o5 | JEsdl 18 Obsaaall Sle sl e i

e oo 1ia Jl3 ¥ §(componentN g lgi o can J| Lus Tterator gl y, 845 J| zluss)
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componentN slgdl 8959 dterator gldl B3es Array s )l dulay b Luly il (B gaaall
= =3 ] °
:" P ' S

public inline operator fun IntArray.component1(): Int {
return get(0)

3
olisS 8uyd 38 (IntArray - CharArray - ... - Array<T>) &gaan g5 IS wlgdl 0da aociu
Uliag b yolic 5 ol ol Sas oLisSay & lia inyg component5 )| componentl ye gilodl 583
welSadl ye poliall OA){S? sac Buletwly o las .%,étbl componentN gl 4Lsd el 5Ls &sly
val integers = intArrayof(1, 2, 3, 4, 5, 6)
val (i1, i2, i3, i4, i5) = integers
println("i1:$i1; i2:$i2;..;i5=$i5")
3o cogoall slacHl o d5a a0 o solie 5 Jol deld ) dimasdl 8yasll o3a i bl 354
s—olsll oo @llany ¥ 854 _mall ax>g (deconstruct) oL Sas cus 15] w3 o péy Il e s w

20 Sl Sadl b darsitul

val integers = intArrayOf(1, 2, 3)
val (i1, i2, i3, i4, i5) = integers

Jjava.lang.ArrayIndexOutOfBoundsException cluz wil Loy gur w @Il ol o 8
LSS5 18 @ gamall Jobo oo Bamll oyo il o8B cllilg

(List ggdl) pilgill .3

2850 b yaue zlisl Ll JMS o liSagd (&30 (collection) &legans 2 (List ¢ 5dl) @lsall
b yedl) dlall @ilgd)l eld fpmoa il ubgspyg 22 9all polen yolall ¢l sl cliSay oS (sase

0155 3 0l £Ls] sl ells gl yee Bhn sestil GLlS pac ol S5 yeall AL
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val intList: List<Int> = listOf

println("Int list[${intList.javaClass.canonicalName}]:$
{intList.joinToString(", ")}")

val emptylList: List<String> = emptylList<String>()

println("Empty 1list[${emptyList.javaClass.canonicalName}]:$
{emptyList.joinToStrin g(",")}")

val nonNulls: List<String> = 1listOfNotNull<String>(null, "a", "b",
IICII)

println("Non-Null string lists[${nonNulls.javaClass.canonicalName}]:$
{nonNulls. joinToString (",")}")

val doublelList: ArraylList<Double> = arraylListO0f(84.88, 100.25,
999.99)

println("Double list:${doubleList.joinToString(",")}")

val cartoonsList: MutableList<String> = mutableListOf("Tom&Jerry",
"Dexter's Laboratory", "Johnny Bravo", "Cow&Chicken")

println("Cartoons list[${cartoonsList.javaClass.canonicalName}]: $
{cartoonsList.joinToString(",")}")

cartoonsList.addAll(arrayOf("Ed, Edd n Eddy","Courage the Cowardly
Dog"))

println("Cartoons list[${cartoonsList.javaClass.canonicalName}]: $
{cartoonsList.joinToString(",")}")

olseadl Lazy (a8 3ely8l) & o (nonNulls gemptylist g intlist) o3l &Ml @ilgall
Al 58S & o5 paf Al L8 LiStOF Olbgiaall daild e ybadl Byayg sl o LllB o\ly,s Yl
8aip il Ol yson . Ll eBg pasituwall LJodl darall qul g Aoyl byaeidl o6 (oyl5oS ¢ 1ol geand
1 sl dxma yl
Int list[java.util.Arrays.ArraylList]:20,29,40,10

Empty list[kotlin.collections.EmptylList]:
Non-Null string lists[java.util.ArraylList]:a,b,c
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Double 1list:84.88,100.25,999.99

Cartoons list[java.util.ArraylList]: Tom&Jerry,Dexter's
Laboratory, Johnny Bravo,Cow&Chicken

Cartoons list[java.util.ArraylList]: Tom&Jerry,Dexter's
Laboratory, Johnny Bravo,Cow&Chicken,Ed, Edd n Eddy,Courage the Cowardly
Dog

degarne pasciun laall iuaidl o6 (eal) A8 it ¢ 1ol go Jasll o @iyl Lle dinlan 3o¥1 oSy 48
gl g >3 1istOf o Lo L by al a8y zall el 29l yag Arraylist iy, sulld L
e &l o @iyl e Jo¥Ls Java.util.ArrayList ;e wlisw Guall lia Arrays.Arraylist
ot LaadS g b (@35> of 3 olic 8L &b e 03 Say M8 Lollection carall oo
4J§Lyaslyi14)¢jiuaiﬂé)fi.&sgxaac;A%Jg4é,dJ3899.UnsupportedOperationException
iy JU3 e LS 1o glodl AL Blis A celingand J51s Bgye Bge g3 paie Jlastal ey
i Loy pldill o clozay o o Y S) g 1ol

(intList as AbstractList<Int>).set(@, 999999)

println("Int list[${intList.javaClass.canonicalName}]:$
{intList.joinToString(", ")}")

(nonNulls as java.util.ArraylList).addAll(arrayOf("x", "y"))

println("countries 1list[${nonNulls.javaClass.canonicalName}]:$
{nonNulls. joinToString( ",")}")

val hacked: List<Int>= 1istOfNotNull(@,1)
CollectionsJ.dangerousCall(hacked)

println("Hacked list[${hacked. javaClass.canonicalName}]:$
{hacked. joinToString(",") }")

//Java code

public class CollectionsJ {

public static void dangerousCall(Collection<Integer> 1) {

"%E} &gl gslg
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1.add(1000);

3
clSay dg Arrays.Arraylist: AbstractList ¥l cacall Jl dewadl Jgos  Jo¥l Sl 8

@ 8l yusi 3320y JDK 8 (private) jols &l powse caall (3 Arrays.Arraylist ] Lebisss

\ >lgy dbl ) e o 34 e Jol 54 &g set gl Al plas ul | Say
999999 s

JUsall dspancdl Jiand 485 28l gulgdl Lossrwlg ArrayList Ll yzaua Lig> (Sl Jlaall 8

1318 (s SleSa plascial ajle <l JVM 3las J51s Jasll aid dim3gal dadgin sué lSaua g0 4,33l

@131 o3 ey s 8l pia boy s Bl olocd oSy Mo (oS s bil) AL 4, & dniand g o ealucy b

JJhacked. toList pasciuwl Uidg (snapshot) dlas) 4 yai el e caonid iclungand yodi J| gl

LSzl

Busb oo @led Il eyl gloil o Olauand Jugad Loyl eliSay ail S13) @ilodll elas] a8 coly wal
o B389 zall drisall plodl sy (oyed Wasudl dze¥l jaey e 535 Al (Yl Lies oI (L ToList gyl
+i,Sall

data class Planet(val name: String, val distance: Long)

val planets = 1istOf( Planet("Mercury", 57910000), Planet("Venus",
108200000), Planet("Earth", 149600000), Planet("Mars", 227940000),
Planet("Jupiter", 778330000), Planet("Saturn", 1424600000),
Planet("Uranus", 2873550000), Planet("Neptune", 4501000000),
Planet("Pluto", 5945900000))

println(planets.last()) //Pluto
println(planets.first()) //Mercury
println(planets.get(4)) //Jupiter
println(planets.isEmpty()) //false
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println(planets.isNotEmpty()) //true

println(planets.asReversed()) //"Pluto", "Neptune"
println(planets.elementAtOrNull(10)) //Null

oia plaserwly (uaid] e laaly drweid] Lize gasa CS1gS (0 daild §yadl po alndall lia B3
dlac Gaay gl pul oY lgie a5l JS zyal o awlull pilsdl Jos Gy eliSay wbugS dailall

2558 5351 dnand go dnsand oo B by il oyl @lsall e Iishes yiST Olda ] Jazs s

Sl planets cSlgsIl 44518 Sl Ll (8 apaid L z1p gl b e ddasll ol J2a) lacs dSall

1SS IS s e gound d8gamn

planets.zip(arrayOf (4800, 12100, 12750, 6800, 142800, 120660, 51800,
49500, 3300))

.forEach {
val (planet, diameter) = it
println("${planet.name}'s diameter is $diameter km")

3

Salisag cyere gamall moe 8 13] Sas 13l Jelucs bl Lo ol woSsS IS a8 gdatug 8yaall 34
PLuto gish oSsS Join dlac Jjrs Al oia 28 PLULO ol gisly yhab Ldin Wil el

135 15305 Ly 033150 9IS @8 8 dliaall collection 4o e Collection desle cuaglusl adl
I j3he N pdolle plaldl lie oS5 ol o FoldRight o foldleft pealdl aesy b 48
enddl 50 ol aadl 1 slaedl o) laod Al ass 13559 42l da8 33 ol (accumulators) olaslye lagd
A5l STyl dadll g yig il gl daSTse ae Bagrudll Gl yolie o yoie JS Lle (Glucdl I
see i s Baslg @iyl ellla e adl J oy 831 ] solil o (ST Sl sy ayys Ll oy ad
:foldRight

val reversePlanetName = planets.foldRight(StringBuilder()) {

@ &gl gslg
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planet, builder -> builder.append(planet.name)

builder.append(";
3

println(reversePlanetName) //Pluto, Neptune..Earth;Venus;Mercury
O g d gyl d8lay el lay Ui oyt 3ladl daluscn ASan ] Jaus Les foldLeft oy

il yeudl Cluod dlug ol foldLeft yo4s13gg (Fowdl dye degsgall & yolall gz s Clue

data class ShoppingItem(val id: String, val name: String, val price:
BigDecimal, val quantity: Int)

val amount = listOf( ShoppingItem("1", "Intel i7-950 Quad-Core
Processor", BigDecimal("319.76"), 1), ShoppingItem("2", "Samsung 750 EVO
250 GB 2.5 inch SDD", BigDecimal("71.21"), 1))

.foldRight(BigDecimal.ZERQO) {
item, total -> total + BigDecimal(item.quantity) * item.price

3
println(amount) //390.97

dg>lg ‘_,_9 LZ|M')J§)“ lag flatMap o Mmap wszﬁ.ygn” u.*.mL..U Qe sle (Aﬂg.c.n &'yi oy J..a:u
e gazall 8 caedally oYl lozy Losie Gpaldll dSal) Slagdad] donay

planets.map { it.distance } //List(57910000, ...,5945900000)

val list = 1listOf(listOf(10, 20), 1listOf(14, 18), emptyList())
val increment = { x: Int -=> x + 1 }
list.flatMap { it.map(increment) }  //11,21,15,10

planets douasdl oo (opids oS List<long>) gy dspand Jluall (3 Jo3l shudl sy
saall Jaleo 3al3) Tad s Biny @f doconall slacyl o dailds e d3ghai ST Jlall o Ll 23l

@ yog BN @lgdll o dadld IS o soue IS) 1aod dabad dima ! Byacid! oo 3l yhaudl (aslgy useall
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dovoeall slael o Baslg a8 dououall slacll @ilg8 4l xualy (il deganall flattens pxlhuy
R =IA] 6i 099 LSi
L Sad ySiue pes Lle ot (DB gacall oo Sl 9o LasE (liS @iledll Lle ol Sadl (SIS daday
1O gamal) dosscruall el dgslive dzmenydl B0l 0iag EadlEl o JoYl duasd] yolisll
val chars = listOf('a', 'd', 'c', 'd', 'a")

val (c1,c2,c3,c4,c5) = chars
println("$c1$c2$c3$c4$c5")//adcda

dlisin dngan £ o3 ) 4S8 Lugas wliSiay S 5lably @ilsdll ud sl B

val array: Array<Char> = chars.toTypedArray()

val arrayBetter: CharArray = chars.toCharArray()

val set: Set<Char> = chars.toSet() //[a,d,c]
val charsMutable: MutablelList<Char> = chars.toMutablelList()

S ATray<T> o §58)l caalss (Dlbgh ol pud b dbsicn J| dails Jyomd yles Jlzall ooy
Sl uas 3ladg dewlwdl g1l ias plascial Laddl o 13lalg Ao yse g DoubleArray g IntArray

gl 1931 2o Joladll aze tO*¥¥*Array slususl LadYl o lilg UiS Jygmdl lia Ll

(Map goil) bl .4

aagyall dagdll) 55T LS (zlide Leay) 3 by [map collection) sl sl desasd ol xawd
alazaM yozall ejadl 35831 e Buslg dady Uadisag 13038 7 liadll 5550 off £ ol 13 b ynang (7 Laall el

5Laall o (Set) il 1lagand] o g 5l 1im gszma o0l Filsb B3 55 dgalall o s dapysl Joo

Zlei¥l o (Set) pabg el oo & 28
ed-lae

«daylyll» @l og-cof O Jucadl -3all oty isSlg (Map goill il 13g) @ilidl o2 yiall pudl g0 130 13
lg>lidoy doud by (1 Ldoy Lagidny go iosd o bl Gle @318 g0 433
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o0 Lo yousll) e BLo] wied dgansiras Ll pgilaall | oladl U 7l cdlagysdl alascial s
iy plall ] Blay o G gl g b gall agand oo dedi e Jolb dbayys ] (da8-z ke o z o)
RrSs) Oi o wllid equals gladl pdse g Sl e slasedlyg U3 aoyg hashCode gl pdsein
gyl sl asind Say 8 W yeeanl) A yut xlaall

g1l 5t e sagaal) ALl saeg yodal) ALl sl Laes 1365 olisS o Jaally e o
Hlagia JS) 83a0ma 55 395) 13185 Olaganl] Oligeles domayy 42 s e 13a uSays

data class Customer(val firstName: String, val lastName: String, val id:
Int)

val carsMap: Map<String, String> = mapOf("a" to "aston martin", "b"

to "bmw", "m" to "mercedes", "f" to "ferrari")
println("cars[${carsMap. javaClass.canonicalName}:$carsMap]")

println("car maker starting with 'f':${carsMap.get("f")}")
//Ferrari

println("car maker starting with 'X':${carsMap.get("X")}") //null

val states: MutableMap<String, String>= mutableMapOf("AL" to
"Alabama", "AK" to "Alaska", "AZ" to "Arizona")

states += ("CA" to "California")
println("States [${states.javaClass.canonicalName}:$states")
println("States keys:${states.keys}")//AL, AK, AZ,CA

println("States values:${states.values}")//Alabama, Alaska, Arizona,
California

val customers: java.util.HashMap<Int, Customer> = hashMapOf(1 to
Customer("Dina", "Kreps", 1), 2 to Customer("Andy", "Smith", 2))

val linkedHashMap: java.util.LinkedHashMap<String, String> =
linkedMapOf("red" to "#FF0000","azure" to "#FOFFFF", "white" to "#FFFFFF")

val sortedMap: java.util.SortedMap<Int, String> = sortedMapOf(4 to

‘4:>’ &gl gslg
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"d“, 1 to llall, 3 to IICll’ 2 to "b“)

println("Sorted map[${sortedMap.javaClass.canonicalName}]:$
{sortedMap}")

©3E5 13 B UL Map dasd aue 8533 B LW o e 8 (58S €5 oy Jol ol sy
) 3485 doaseiuall Bly Class oy olisSI Map dayysdl ¢loil Olaysin Lle Lasiwd damasdl §yaall
B39 Lalle il 1y s Slia Ul .LinkedHashMap oo caeall 4138 sl LIS 3o (implementation
Jiygen 10yS35 Liead @Ml dayysdl ¢ lgil oy 3,4l
null deylall @@l Jlaniwly xaay o 28 Map dgx>lg) Joandl Lle sauey ol g0 :HashMap *
ligd 8ol yo30 po &l s gl > ol yoliall oy arall aiay M6 dasdll ol 7 liaal go
¢isi hash dls i Lusyusl o168 put g get cumylall duad (2loM) Blgiua) Wl By ayu) daudl
Mial ol JulidaS dgasl Jole il baiss (buckets) 3l o xSy yolsll
Wb Jol>hash Join 8 oalsaall sae jolany loaind (lgzn) Lgans 53105 18 a5
(A3 11 SULYI JSem ey slay o) Map Joun g slagad @zl dnully dgandl Jole
24l sae e e hash Jgux $o )
2o map dgxlg) (linked list) daylyze da518 i a9 HashMap ;e zie 9o :LinkedHashMap
Jrass daclinn dlae dailiy bbrsy &l 6 HashMap e iuaudl 1ia walisy 4 §udl Say s
eI il Bale (ysSy o Vlg o liall gyl byl yzall dadlall o3m Bisig (S Yl gran JMS o
agysdl J zlda 3ol sley lasie S0l ooy yza 3 3] dag sl ] xdlaall lgd 1300
<dyd (red-black tree) sgwil-yasY1 8y dan e sazey map dayysd ias go :TreeMap  ©
clad] w8y 3 dendall &3loall M5 opo of Lemsilan) o138l Cogipdl ) 13kl map dlagysd|
Oldas 1og(n) so dxaudl eBg ;oS plad Subwdl lin 3oy pasciaall SUI e Ilazel dayysl
by asi.remove Bisdlg put dLoylg get (sl containsKey zliba 3o (o dédl
Lesd Badie ISV Iy (Dinary search tree) aulal ol 8y o Lols Ul sgulll-yasYl

Ol Jeg adl s gall Lgilisls lg>lime ] 88LoY0) Ly basye (sl of i) 13519 Bg)
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adell sae o o elyasdl Badall elul elsgu il Sude :d Il aelgally 8yl dy pisd
Lewds o (NUIl) £l 1 33sdl e slaall (8 clsgudl
cLSay dlayysl Olias e 4,80 Ologleall oda ol sdzel UL JSka Lo 355 ¥ Qs i o lay

95 el A8 pae )18 LBlx dosa ] clan ya yu3ad s3omay il (@iloll )] el Joally yS3
Banlin oliSay AU dzmnydl 5ya0adl 48 yl56S 8 map gloil ol e e adl juis Bedaigg 83l 215
13| Wgguny San) spir yaie BLo] oo alei o JSg dpad] Judludl o dayys 356 Bl @1 bgwy Yo
ilalSzall ypgbdl dig ol oyt (b3S cya dammasdl Bydaadl slezal sze (lgleSTy dayysdl e of lgza s>l
clestwl ddoay Las LSl 3455 Ui (Mutable)Map<String!,String!> dauall ¢ o5 <l y glas IDE
don ydl By adl
public static void dangerousCallMap(Map<String,String> map){

map.put("newKey!", "newValue!");

3
CollectionsJ.dangerousCallMap(carsMap)

println("Cars:$carsMap") //Cars:a=aston martin, b=bmw, m=mercedes,
f=ferrari, newKey!=newValue!
oo (snapshot) & taal i 31 )] gl —wd Map & coane ye e ind L8 by oS 3]
123 15 Ll 3]y Byae Joanl e ad Lgil e 8 L3l 5 ] lgagl iy dayysl
.carsMap.toList().toMap()

Map g ol 838 s2all dmoall sl sy e 3 83k 3L

customers.mapKeys { it.toString() } // "1" =
Customer("Dina", "Kreps",1),

customers.map { it.key * 10 to it.value.id } // 10= 1, 20 =2
customers.mapValues { it.value.lastName } // 1=Kreps, 2="Smith

customers.flatMap { (it.value.firstName +
it.value.lastName).toSet() }.toSet() //D, i, n, a, K, r, e, p, s, A, d,
y) Sy m) ty h:l
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linkedHashMap.filterKeys { it.contains("r") } //red=#FF0000,

states.filterNot { it.value.startsWith("C") } //AL=Alabama, AK=Alaska,
AZ=Arizona

lie ya8y o) Map.ENtry dscwd JolS It yead lang uslaall asl g o yodn o3I Jlaall ol o
s 3y, 5Nl dadll Jdeiwg o lell Warwd B30 o ST dagdll ud laed Al camyl 13] ol ¢ o3 paldl
SW Ll maug sy yase e ggamtw dodlll dayysdl 18 dls o dnl dad ¢l Lad o) Y255
ol ¢ Lol ad eliSay (Jodl JLaall (uSe e eIl Jlaall ol g 959 mlaall o JS by eazwall
0 3251y ol jaoy Led 5 a5 @8 desans go Blaall oy g desanall g e 5 5Ll os dagil
sl (Fildl Jlaall Gyl 8yagadl (8 List<T> Gl dSall 3 FlatMap Al gt (535 850
dayysdl yolie jLasl cliSay &S ol sl )31 yghes wlawdly customers 8 dossciuall By>Yl g
i sl yoliall e gy dlayys dsvwd go 3ol el i el LIS 8 (filter) xds e 2l
s Aol aleally

(Set sgill) : @byl .5

LSy ¥ ai o 13y Baysd yolic e doand 0 3] (Olasandd] g1l sl (Set ¢ gall) @abYl asi

Sl s g3lo 112212 (LS 13] o) 12 @y 5535 11 sl laass] dagilly cagloia iy b9

o335 elSay M6 (Null reference) saall g0 e ghall yuts gzajg (11.equals(i2) == true
pib b null yawe uA)_?Sl

I Yl o sall Slsbll cpa gl plasizal eliSay Set dngmandl o fud 2Lz

data class Book(val author: String, val title: String, val year: Int, val
isbn: String)

val intSet: Set<Int> = setOf(1, 21, 21, 2, 6, 3, 2) //1,21,2,6,3

println("Set of integers[${intSet.javaClass.canonicalName}]:
$intSet")
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val hashSet: java.util.HashSet<Book> = hashSetOf(

Book("Jules Verne", "Around the World in 80 Days Paperback",
2014, "978-1503215153"),

Book("George R.R. Martin", "Series: Game of Thrones: The Graphic
Novel (Book 1)", 2012, "978-0440423218"),

Book("J.K. Rowling", "Harry Potter And The Goblet Of Fire (Book
4) Hardcover", 2000, "978-0439139595"),

Book("Jules Verne", "Around the World in 80 Days Paperback",
2014, "978-1503215153")

) //Jules Verne, J.K. Rowling,George R.R. Martin
println("Set of books:${hashSet}")

val sortedIntegers: java.util.TreeSet<Int> = sortedSetOf(11, @, 9,
11, 9, 8) //0,8,9,11

println("Sorted set of integer:${sortedIntegers}")

val charSet: java.util.LinkedHashSet<Char> = linkedSetOf('a', 'x',
‘a', 'z', 'a') [//a,x,z

println("Set of characters:$charSet")

val longSet: MutableSet<Long> = mutableSetOf( 20161028141216,
20161029121211, 20161029121211) //20161028141216, 20161029121211

println("Set of longs[${longMutableSet.javaClass.canonicalName} ]
$longSet")

setOf pla_ssall L2yl @ o5 ol _edl 8 b | S i aes dyay el Say

iy i G385 13] LBl g o a gl B dgdienall A5 gyladl piscads (lieS ¢ o basd mutableSetof g
LinkedHashSet yic dawma (ligS 8 yeally aLll Set ¢ oull dygusall Oliaudl i gy dimasd
IS e JDK algiy Lo o35 Lies (8385401 Oligaud] calisis oy D804l agaly ASTAL sl LB so oWl

e Bulg
Set demndl dgxlg) (linked list) daylyxall daildllg hash Joas wilias LinkedHashSet e

dailiy Yaesy &1 3 (L) HashSet aandl e il i Galisg . dedl (Say wusis5 go

“:;’ &gl gslg
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oyl yzall La3l8)l B398 g3 ae guan M5 o Jasi (doubly-linked list) dx>guje daylyza
oy il B yoliall 4 c:‘.é)_)i Ml iyl sag [iteration ordering) y3sall eyl
by ol el dalss o e linza HashSet aaull dadiy o3l bodll cugiyall isandl lia
TreeSet iaudb

o padiydg (a8lg)l 8 HashMap dswus) hash Joax e aeas Set aalill dgalg 345 HashSet  »
Sl i pddng wBoll yosar Ll Mass oyl ol oy M ailall polie Coiyd gl ©bilas
el oo Gdmlly remove Bi_sJlg add a8loW) diwlwdl Ol Jasl) cul s clsl wdg
&) el s o ISy 3 oliall corsshash @ls o b1y (size @asllg contains
(map buckets

soliall (3326 (BT ol ya o3I TreeMap iuaudl julwl Jle us Set qibl) 34 oo :TreeSet
S e 13lazel o bl L] eB8g 3 daldall ©jlsall M5 o of (2eekall lgesiys plasizaly
remove i sllg add @Layl) dzwledl Ollasll aly>y Tog(n) edgll el 38539 piserwall
(contains clge>dl o Fasdlg

o Luall lsall ey o ysies o3 gag ( Jodll 13n 3l Jolaty St dgaly Lo ist0 g5 IS bt o

1485250l ilgdl yo dlolS degana Ll Biely &gl blaxl ails clisay
println(intSet.contains(9999)) //false

println(intSet.contains(1)) //true

println(books.contains(Book("Jules Verne", "Around the World in 80
Days Paperback", 2014, "978-1503215153"))) //true

println(intSet.first()) //1
println(sortedIntegers.last()) // 11
println(charSet.drop(2)) // z
println(intSet.plus(10)) // 1,21,2,6,3,10
println(intSet.minus(21)) // 1,2,6,3
println(intSet.minus(-1)) // 1,21,2,6,3
println(intSet.average()) // 6.6
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println(longSet.plus(11)) // 20161028141216, 20161029121211
println(longSet) //20161028141216, 20161029121211

Las Sloglas clilhaed &30 (dppadl) wlsdl clal 555 o can (Sladed] 5 Ol ysuall &3 eliSay
Set dgalgll oLo3es ylotigall yLayldl olia 3] demandl lyzey Y MINUS o pLUS cumsldl & sy oy poas
Baga Al @ib dagand clad] | sedll by g (Jbg o) B 53]

JLaall a8 «FlatMap o map i issall el pe Sasdl a9 dagandl o5 e Suol LuSay Y
Jlaall Loy Laxg (set of books) sl @b e author-title zgy duoaydl 838 idl 7 yseiws (JoYl
(map) dayysdl 3 cesl pglie 8 doasciuall Byl guax e Sl

println(books.map{Pair(it.author,it.title)}) // Jules Verne- Around the
World in 80 Days Paperback,

println(books
.flatMap { it.title.asIterable() }
.toSortedSet ()

) //l: b () )’ 0) 1’ 4) 8’ :) A’ B) D’ F) G’ H) N’ O) P’ S) T’ W)
a, b, c,d, e, f, h, i, k, I, m, n, o, p, r, s, t, u, v, yl

dngans o5 ] pib dngand Jusmd dadish plol L] dSall 1855 6333 Olagancdl go Ly S
Zb)td‘dtmﬂtjéaynggm oS ell3 3y &Lﬁgﬂ‘&ﬂgﬂliml}4§)¢iJJﬁ-¢UUﬁ4§}$i
val longslList: List<Long> =longSet.tolList()
val longsMutablelList = longSet.toMutablelList()

val donot= longSet.tolLongArray()
val rightArray = longSet.toTypedArray()

el olhles eUlia ol o 3 c0Bsian LI Jugmadl dglac 41555 53ley wad e JLlaall L o

elsl Jasl e Jaosll to***Array slLus! e aST dguwludl

bbdd selydll go9 § Uosell .6

laryg el A8 dosand (Read-only view) boas clyill gog 3 (oysll pogae lisS 8 eldalogu
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wlae Sl 1 g e bl Yl o Sadal) 3B 58l daadl (g lgn 3380 90 Lo Jelucizw

o] Jadadl o yeil) 418 dal8 ¢ s ellilg

val carManufacturers: MutableList<String> = mutablelListOf("Masserati",
"Aston Martin","McLaren","Ferrari", "Koenigsegg")

val carsView: List<String> = carManufacturers

carManufacturers.add("Lamborghini")

println("Cars View:$carsView") //Cars View: Masserati, Aston Martin,
McLaren, Ferrari, Koenigsegg, Lamborghini

sedall yee Ly (View) Ldye piiis @ Olyleadl oiaal 3 oull 418 40318 domnydl 53,2l (o g

) Lala yuporl) 418 5o & dnancdl e o 8lgll 8 LuSagd dad 5331 yzsaall J] oy Ll 3] ccarsView
o8 iS5 o3I Sy @l 3] els gog dadid Selyiill g 6 Josall allias L L yag (immutable
Lagaandl g Basb pe poyell Basun Ll osell Lle puSaiin dawlulll Olagaacdl Lo g3 Ol

sesel) Ay gl 89 Dliaudl U SKg el I st LisT dgaloll ]

ol Jgogll 7

Dolusl ool oll darl> ¥ g a3 6 zliaa) paill ¢lo] of &S yolic JI Joool plisS Jgus
ol plasural ol oliSay o) Jlsdl Lle get(key) gl ol get(index) Ll Jlaswl Ll
ol JI Yo gll Slgaaall a yguas g [] olg8Y
val capitals = 1listOf("London", "Tokyo", "Instambul", "Bucharest")

capitals[2] //Tokyo
//capitals[100] java.lang.ArrayIndexOutOfBoundException

val countries = mapOf("BRA" to "Brazil", "ARG" to "Argentina", "ITA"
to "Italy")

countries["BRA"] //Brazil
countries["UK"] //null
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3 o) byl Bely8 d b o 5909 35Sl Jeul slidl 130 3 ol Bl sy elide 8oy & > 3
get gl I ¢33 830 Bagall oo eloiay oo

@ Map goidlg List ¢ oill dgaloll gy 8wl aSug add ligS 8 diylul deloall yog s
S cayedl e youell eliSay iy ol i dlay 5 los

//1list
public operator fun get(index: Int): E

//map
public operator fun get(key: K): V?

) e yedll Voo @8 ga aall plasciul LuSasd operator ¢l cudole Lagl Lle sl e 7505 & Loy
..get LS ylazsd (indexing

(Sequence ggqdl) dJliill .8

oo ol lia Jaetugg (Jodll lia dlay 8 Lol 13Lag (Sequence g o) dluall Lo Lo Lidje
sae Byeid UL Baeld o Joun Bely8 6 Man 4S8 (hadia dnpancdl g B39d Y Loase Olaganil
sl sae Bywid e €SV dila Bely8 ase ol cadle Jamia ol susll By Y g agd Skl
Bacld ulul e dlunall @z ceBoll go 5SS dadl8 Ll e dlunall 3 5, Sadl oLiSay Lgugimy ol
Mo ailiged Al Mia 85 i glinall dlnaill NLREYLTY [(need-to-know) «d =l ae 48 5all»
e el sigg wby g anl ¥ Slglus ] glod ol yoliall sae 056 (B e doans elas] ] dnl>
elesayl

ol Lasg Stream ¢ gll ¢ 315l ligS ¢ i g0 Sequence ¢ gl ol gyiud 8 Bls of IS ozl 13]

lersws e Jasll Lggle La13) (LS (Streaming) dgasadl gylonall Oleso aeay ¥ 631 6 Bla @ess lioS
(parallel sequence) a3l gzl dJlezall dodloal @es ga yligS dcSa v;b M3 (Mg (Lo s
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val charSequence: Sequence<Char> = charArrayOf('a','b"', 'c').asSequence()
//a,b,c

println("Char sequence:[${charSequence. javaClass.canonicalName}]:$
{charSequence. joinToString(",")}")

println("Char sequence:[${charSequence. javaClass.canonicalName}]:$
{charSequence. joinToString(",")}")

println("Char sequence:[${charSequence.javaClass.name}]:$
{charSequence. joinToStr ing(",")}")

val longsSequence: Sequence<Long> = 1listOf(12000L, 11L, -
1999L).asSequence() // 1200,11,-1999

println("Long sequence:[${longsSequence. javaClass.canonicalName}]:$
{longsSequenc e.joinToString(",")}")

println("Long sequence:[${longsSequence.javaClass.name}]:$
{longsSequence. joinToS tring(",")}")

val mapSequence: Sequence<Map.Entry<Int, String>> = mapOf(1 to "A",
2 to "B", 3 to "C").asSequence() //1=A,2=B,3=C

println("Long sequence:[${mapSequence. javaClass.canonicalName}]:$
{mapSequence.jo inToString(",")}")

println("Long sequence:[${mapSequence.javaClass.name}]:$
{mapSequence. joinToStrin g(",")}")

val setSequence: Sequence<String> = setOf("Anna","Andrew", "Jack",
"Laura","Anna").asSequence()

println("String sequence:[${setSequence.javaClass.canonicalName}]:$
{setSequence.jo inToString(",")}") //Anna, Andrew,Jack, Laura

val intSeq = sequenceOf(1, 2, 3, 4, 5)

println("Sequence of integers[${intSeq.javaClass.canonicalName}]:
$intSeq")

val emptySeq: Sequence<Int> = emptySequence<Int>()

println("Empty sequence[${emptySeq.javaClass.canonicalName}]:
$emptySeq")
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var nextItem = 0
val sequence = generateSequence {

nextItem += 1

nextItem
}
// sequence.joinToString(",") -> don't! Out of memory will be
thrown

println("Unbound int sequence[${sequence.javaClass.canonicalName}]:$
{sequence.takeWhile {

it <100
}.joinToString(",")}") //1,2,3...99
// println("Unbound int sequencel$
{sequence. javaClass.canonicalName} ]: ${sequence. takeWhile {
it < 100

}.joinToString(",")}") //java.lang.IllegalStateException: This
sequence can be consumed only once.

val secondSequence = generateSequence(100) { if ((it + 1) % 2 == 0)
it + 1 else it + 2 }
val secondSequence = generateSequence(100) { if ((it + 1) % 2 == 0) it +

1 else it + 2 }

println("Unbound int sequencel$
{secondSequence. javaClass.canonicalName} ]: ${secondSequen ce.takeWhile {

it <110
}.toList()}") //100, 102, 104, 106, 108]

Ol yall 50 plasadl) ysall 550l idliza ] 3 s Waligly |4l ligandl 193] gn Jaooud oSas
sl 3ol ey Lo NUTL paall o dzdylall 3 Lo siall 5 gy dasLudl 8500l 35 cinall s
Jea B gy Mﬂ[ 2dai losse (ell3 gag (brall u‘uu;ﬂl

kotlin.collections.ArraysKt___ArraysKt$asSequence$inlined$Sequence$9
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:asSequence

public fun <T> Iterable<T>.asSequence(): Sequence<T> {
return Sequence { this.iterator() } }

public inline fun <T> Sequence(crossinline iterator: () ->
Iterator<T>): Sequence<T> = object : Sequence<T> {

override fun iterator(): Iterator<T> = iterator()
}
) 133556 g yf @Iy g9 a>lg Jales go Sequence gigall gLl Loyl Lualg Sequence dglg Lsal
Sbg tterator() Jzo 835 4865, Jylaall o Jterable dgalgll oo dizie ¢lo53l gand (iterator
Sequence dgalgll &y Jogaw inal dscus Sequence gLl ¢ a4 s asSequence §Ls
RV IRV a5 L@ji Loy & ga aall dols doiigs &J‘y asgi .y 3Sall tL}J?! iterator bw 9l pAS Ly
dndd g o dl 1ie &wldll LoSall LUl donaydl 8ya0dl lasid LharArray pasuus LS lalg dIterable
16033 Slbganall glg d28la Olias s gl oS
public fun CharArray.asSequence(): Sequence<Char> {
if (isEmpty()) return emptySequence()
return Sequence {
this.iterator()

3
b

wldl lia S Wy .sequencelf gagall pldl e slazedl Al cliSay (ealb Jobbo OIS dlits clady

Olagsylwd dwddlig Array<T>.asSequence bya, i paseiuwd (OHMlaleall o Jolall 832210 dalld asly
Jlzall g y3 .generateSequence gLl alascin! cliSasd (Boyma yué dlual) le¥l ol 48 (g6 165y
A AL (o9 ! Bya il o bazia B gy LaS 100 cya y2 0¥l doveall slacll g uax oY

a3yl Aol dladw ey (8 ey S 1) OutOfMemoryError el.sdl P ).AS“ T ST
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rolisll BLS| yoatucusg StringBuffer o dscus joinToString gl ¢ dug dluall 8 L83
Jei sl 89 LagS)l d>Luwa edlzal )] Slkaall dylgs 8 el 350w L) el a> smgy ¥ &1 3] gyl
e ddlizne (355 Ciad el g b ol 4ails )l g ol s 13] Al udi Sasmiag U a5
3] dalsall asliang Ll (garbage collector) ciolagall gals Juoldd Wl 35 dosad 8 Bagase
Jooleal 03 genearateSequence gylgd (memory footprint) 5,513l deeay (resumed) wsleus
(starting seed) dlay 830 plasciwl &l ¢iand Boludl Jlall o 133 cjadl an yiu ST g odl
110 J)1100 oo dysyall slactl o ¢ oy
13515 Yeans & Lasall d2isgall generateSequence g lgdl fu oy0s—= SMusl ol Lo

bl soy— g Secuence go il o yzdue Sle &S 83 o y9ll 8 (overloaded)

Ja ooyl B yay AR a8 5 jaSy ol 13 s9 J1llegalStateException

:generateSequence(nextFunction:()->T?)

public fun <T : Any> generateSequence(nextFunction: () ->T?): Sequence<T>
{

return GeneratorSequence(nextFunction,
{ nextFunction() }).constrainOnce()

3

public fun <T> Sequence<T>.constrainOnce(): Sequence<T> {

return if (this is ConstrainedOnceSequence<T>) this else
ConstrainedOnceSequence(this)

b

private class ConstrainedOnceSequence<T>(sequence: Sequence<T>) :
Sequence<T> {

private val sequenceRef =
java.util.concurrent.atomic.AtomicReference(sequence)

override fun iterator(): Iterator<T> {

val sequence = sequenceRef.getAndSet(null) ?: throw

<1=’ &gl gslg
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IllegalStateException("This sequence can be consumed only once.")
return sequence.iterator()

o0 @ &l & oSall elal e (Folwdl i duiall 3 oy 5L aSe &Il 0i a3
;uz;aﬂlgay;ggﬁzjaf;BBJJ;Uterate))b:ﬁ\§ﬁJaﬂanbnaélé.ConstrainedOnceSequence
2938l Sy dlize Lo doendl wSLS 1] elalezing lel) a APT doneydl dga ol 3565 ol disl y5Saall
5351 ol badd s g 85 lgle

830l Congtung bla 3elyd) (API sequence) domaydl ddluzall dgalg plaseiwl luSay oS ¢y bes
sy 13w delyBg asal Java /0 deSa pasciwcag [resource file) sysa cala Lle Ll dzoa !
ULl de)ld dad ¢ oyl puy 2>

val stream =
Thread.currentThread(). javaClass.getResourceAsStream("/afile.txt")

val br = BufferedReader(InputStreamReader(stream))

val fileContent = generateSequence { br.readlLine() }.takeWhile { it !=
null }

println("File content:${fileContent.joinToString(" ")}")

8yl i Slayse ¢ysSg oLl ¥l pllad | dgmmaydl il e Lidsd dbludl Lol cpo

1donaydl

Kotlin is awesome!
2 oo el aml) & aally aia syl g0 a3lised dlluza 285 ol Olluall e Suodl aie

oligS & U3 LS Say GBS gyig Balall

0
val fibonaccil = generateSequence(1) {

<1F> &gl gslg

var prevNumber: Int
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val tmp = prevNumber
prevNumber = it
it + tmp

}

println("Fibonacci sequence: $
{fibonaccil.take(12).joinToString(",")}")

ZQ#QL¢J|CHJ¢Jﬂ|aggx}Ag_mCﬁJJ_LlJQiLJqJA_LEgZaﬂJu”BJ_LUﬂ'g_ﬁﬁugﬁéa_gtﬁngrgﬁ
AL, ey e Ldadls> dJluall dgand (oYl Lol S0 13529 1,1,2,3,5,8,13,21,34,55,89,144
L] LuSay Jg8 l o (ud el po dandl liag LT 8ygSaall slael gyuug diludl 8 yapndl 345 ddsLudl
Bydpall Llg ell3 gdais U yallall sprevumber yzaudl gMel U slyhodl oyos &l
val fibonacc2 = generateSequence(l to 1) {
it.second to it.first + it.second

Y.map { it.first }

println("Fibonacci sequence: $
{fibonacc2.take(12).joinToString(",")}")

8555 A g suepno sue ZloiYl o ddliie pritiias 3 e sl sy 1idies ST 45l @ glonall
NS ,‘m P9 fé.l.;.”g.s |.:\5m9 13-8 9 8-5 9 5-3 9 3-2 9 2-1 9 1-1 J_«A uJL.J[g uJL:z” wwbs;.ﬁ 3¢ Q_L:_
Ll Yl o s e Jgooll g3 JS oo sase Jol 330 Lgils map dll gasb
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55 La 3855 b S cadlas 2y Jmidly Ollagand] Olapdes donayy dgaly pasirus &S Ll 24l
Agrlsll gorn o sall LIS pae BioS b Ss eebill A6 suts sadall B Olasans gl dpslsl
(83511 Bl Oiloans &S e 6353 scanss S by dnsans al o i e S o Y1 plss il
plascraly Glaidl (Y1 eLiSay ol sy 13:8) wai @) B3call Ly poiiy 41 (aliasing) 6ylezwall daucdly
sodl @lo losie alall ggrawall Lle 853me Oilias alaserwl U Juad obY Buses lasewl Olganall

gwla¥l g1l
ol Jolis dinoss aalss dnay yee Badadll Slucdl e sssmal ely Olas Gzl JisS do ol 1355
polall ele gy 480 5Ll 1a¥l Blowy Losis Bl 3gkiin <l Liand

unit) sasgll slasl 3 bl alasiwl wlig (1S plascrwly JolSillg susgll jleasl Ul Jodll Jasy

(test frameworks
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oligS @l sl oB5sS 8 Ll e calsdl Ladll

12y iy Lgnsand 0 Bagas &8 adih of i e L1 3 (yayshaall lledy ol Jodl eleal oy

o8 3 ol el Lol OhLasdl o lay & g0 gl e plascial 3320 Uit test susgll Olylas e

s 8 il dgmnydl 300l Jle 355 o) dsll A e 6 el of dalll ge JSlia o (18 2Ll

Y als Balel I ds bl lay 3181 o0 eails Loy dulio 4801 SIS 13] Lo @) oy yshaall doys
Bagandl dalll (pdy 138 13] daaydl pgizaeds o &yl

(KotlinTest gl Blu Byss cilS) Kotest Lag lisS 3 disd slus] 4 pldns (Jadll lia 8

3855 48 odll (Lo S Olisas e Balazwdl S oy GItHUD e d5liag jacall d>guis do5all 0da

> dokdall TeStNG gf Junit Juo dzs3gadl Bls Oilslast ybi 3eai ylusl Olige

pasly AT B398 =518 4llg KoOtest desa o 2.0 jlaodl Janiuy Ladl lis

2.0 slasdl e e Jadll a8 835l)l Ologlaally Olsagadl o of KotlinTest
Sy biely8 o 351U 4.0 Lo OLS)l denlye ol5T 4esall o I lasdlg
aSall g s gdl] Bl Ll QLS ia g0 8)ysiia A

aladl .1
asLs] I KotlinTest zLisg Jdgls (el baus sol s KotlinTest alusesly Jo¥1 dylas! 4l |
Maven s el sa Maven gf Gradle pascius eoS 13] oy slal) @yl Jguwld wly ol elill dz05
Szl dsews Sasl e Laslg httpi//search.maven.org y; io.KotlinTest ;e central

1Sl plasealy Gradle <y Jl gzbla)

testCompile 'io.KotlinTest:KotlinTest:2.0.0'

AU Dammaydl Byapall alaseial g Maven I dedl s o dayg

<dependency>
<groupld>io.KotlinTest</groupId>
<artifactId>KotlinTest</artifactId>
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<version>2.0.0</version>
<scope>test</scope>
</dependency>

ole deSall ylaol @8y Lga byaeadl 3 els Ly b Liasip deSall o slas] Susl Jlanzal e ST
Olyesdidl Yoy deSall 3555 ] aayl dlas ol elgal

S Joally 139200 oSy @) 13] (sTc/test/kotTin sslall 3) sLas il yaas slows il wells asy
il walall 1aa Jslug StringTest.kt eay calo ¢adl Uil dwlall 4uSall String waual ylos! usg
o S calall i Ol o5 o Gy FUNSPEC gusgias cillg StringTest ey lisie lhio

import io.KotlinTest.specs.FunSpec
class StringTest : FunSpec()

Sls oLzl aog 5o Jodl dales 35l dlg test Lo @l ez Ll olas] Basg &l
Sl Bysi i Olaysall (8 ks 3l pul of aog sebae Hlasdl awn e goui 53328 dls o
o > . g_y”"”Q . "‘9‘ k;.‘.”

2> o cow String 8 d@83eall startsith dls i sy9y0 e $Sgiw (Jodl Uylesy dully
rdnall aws B Antt {} dlsS 50 auys sles! IS 2o dovouall Glisld true dagdll

class StringTest : FunSpec() {
init {
test("String.startsWith should be true for a prefix") {
"helloworld".startsWith("hello") shouldBe true

3
Gollay @) 13] Blgluall ylas| cyade dad s Jl Infix dls oda shouldBe true plusciwl sy

0 o | 20 J| KotlinTest . a5\ EESIN! ibdnd (osdl

%4
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ol st gl

blas¥l i .2
KotlinTest awuus Lo Lle Jlze g0 g3l FunSpec Leay Bio Lowg oles il Jodl sl 8
Wla canall Olals 8 OlsLasdl g pbss 4l dagyhll e baadl of caoglld style b gl spec wasg
32SY1 baadl oo FunSpec cas l lgalascwd a1y éi slas ] cbSayg do Ll dalisiall LYl (e ayasall

Bl e dals ellad oS ol ol Bglls oSy 18 $Vlg qeaadll Junit badl J] dilas
Jo¥l badl badl gy e yLes W el & Lall dalusiall blai¥l gwdll 13 oo Shall e3adl g
L elawl o should dalS plaset il paserwall e lia pyayg FlatSpec ga FunSpec cawal
10yl il elowd a6 aim il payslaall Cilnel 130 a2 89
class MyTests : FlatSpec() {
init {
"String.length" should "return the length of the string" {

"hello".length shouldBe 5
"" length shouldBe 0

}
209 .should dalS gys1 830 pusiruy g uS o> I FlatSpec iy ¢illg WordSpec Layi Ll

s laze glemad (xgdruwdl) adaudl Lud le OlyLas 3l elawl GUS o Yay U3

class MyTests : WordSpec() {
init {

"String.length" should {

"return the length of the string" {
"hello".length shouldBe 5
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"".length shouldBe 0

3
DI @l o] g0 a>lg 338 clla FUNSPEC aro udi Lyl 9o cilg ShouldSpec ga Ul baadll

:test (o duy should ga

class MyTests : ShouldSpec() {
init {
should("return the length of the string") {
"hello".length shouldBe 5
"" length shouldBe 0
3

b

Jomandl 8 eyt e 13] dpadl Juwdludl L5l dsla OlyLasdl oS5 o o Say ShouldSpec ga
Yl pwl clagy ausi lag (parent namespace) 3l awl clad yuas O hlaes dslaze Olylus] e

IDE sl dzg J51s o3a Juulud 8 oo Slylasl o3a gand ol oo

class MyShouldSpec : ShouldSpec() {
init {
"String.length" {
should("return the length of the string") {
"hello".length shouldBe 5
}
should("support empty strings") {
"" length shouldBe @

“%;’ &gl gslg
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3
bay Olylas ] JSa cly oo pidl jolseall J] lia Bagss BehaviorSpec luad Ui sy
.(behavior-driven development) dgludl e @5lall yygtadl 5 a ] 3 1o La e ol Slaolgall
dyguSo 8yasS S odia fyas 2ol e ;then gwhen g given Laws &Ml Sl L8 dlslace Olylesl
Belyb o Say 6 biasall Olylasdl 3 ) sl e els ] 8L sy 88) uds dnsle Lyl daly
ekl yal o s IS ol ol
) " bl LuleBl Slede g lgalasural e gl elile oy el duslito dalS when asi o lisS 8
oWhen g Given Lawi sl Lol Sl yglie OLi81Sa plaseiwl LuSay el o g.\.}g (backticks
Loyl 5,824l Then
class MyBehaviorSpec : BehaviorSpec() {
init {
given("a stack") {
val stack = Stack<String>()
‘when' ("an item is pushed") {
stack.push("kotlin")

then("the stack should not be empty") {
stack.isEmpty() shouldBe true

}
“when' ("the stack is popped") {

stack.pop()
then("it should be empty") {
stack.isEmpty() shouldBe false

@ &gl gslg
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}
PR ol ga lage Sallg BehaviorSpec awiy ¢illg FeatureSpec ga alasiw ol JWI laadll

:scenario g feature cooluaall oy calS)

class MyFeatureSpec : FeatureSpec() {
init {
feature("a stack") {

val stack = Stack<String>()

scenario("should be non-empty when an item is pushed") {
stack.push("kotlin")
stack.isEmpty() shouldBe true

}

scenario("should be empty when the item is popped") {
stack.pop()
stack.isEmpty() shouldBe false

b
lice .Sl Leas Al gand doadl Judad! pasciug G ewdl >g1 S String ga 439 Slaolsall taas
2w ga taadll
class MyStringSpec : StringSpec() {
init {
"strings.length should return size of string" {
"hello".length shouldBe 5
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O Toain 948 StringSpec pasewld Laslas! clde ooy u-"” Slaolgall (1o 13Slza 3955 Y boase

KotlinTest ¢ysha 40

wlylkll .3
led da g Blglua oay @ilhall puwly Slwo Bl aed (Matchers test) olaUadll jlast ] Ly
b o g0 eall sasll LS 13] Lo ol ¥ of 28 doad] dluludl SIS 13] Lo @alaall Bascey a8 ¢ Jlaall e
Bl astll el e Cony @ 81l 89 Blglall yo 1 STl shouldBe a ST Losse ! (Ll 4yl 5 56

5o A s3all 48 5 Bilae &5 shouldBe

Budsall OISl

thisString shouldBe Jie 3elydll iyl Ol SE Lle Joasdl g0 shouldBe duud oo Bagll
Jra Oliylas LS o Say dalasiwly should gag shouldBe Jslay lo cllliay Bagll i jy3edg empty ()
zeb 48 @IS Belyal dyls gSuwg thisString should startWith("foo")

oy of Sleolsdl asy s asly JSg (ol 5 e Slislaall o uasll KotlinTest 845
Azl Ol Uadl sy ub.o.,.hu (el 130y 40 o_cb.m.” c3adl Q_e
dtail dlwladl ©lilas

345 Lxlaa Lud liag dadl dadudl Oléslas R Sldslaall o g 2SI Ologancdl ya Baslg
iz ol dlududl Ol U1 Jgandl spung Olonaydl spski 5 dpsladl Ll dludud! plasizal LaS)
d=ilad!

ool Gl Jls

o)l dbuledl &l iz hello world" should"
) T startWith("he")

4 yall il dlealiadl i hello" should include("ell")"
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Aol dlududl dlgs iz

hello" should endWith("ello")"

aadl duaedl Job puisn

hello" should havelLength(5)"

ddaeil yuledl plasiwl dasllanll yuis

(regular expression)

hello" should match("he...")"

Wlerazil wlislbs .o

bilysls abilg @ilsdll el b Lay lagaandl Lle Slaslaall o ] 556 125Yl de ganall Jass

HESPITY

D20 yuaie e ($9125 Oz dagazdll O jiy

col should contain(element)

Aol Jgb iy

coll should haveSize(3)

130 Josag «dire 5983 O cam dasonll Oyt
oo deyiiall Cluo¥l Lle (spi05 il @Slgal) baas
.Comparable

list shouldBe sorted<Int>()

a>ly pmaic e (sgind daaxidl S8 13] Lo iz

col shouldBe singleElement(element)

polisll 030 e (sgin dsmanid] S 13] Lo puin

080 s il

col should containsAll(1, 2, 3)

3 ol 4618 dapamadl OIS 13] Lo yuisn

col should beEmpty()

map should haveKey(key)

\ 4

dcasll éJlg
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2lial dasd Lle (915 dayys IS 13] Lo iy map should haveValue(key)

JB31 Lle asly

o zliko Ll (sgind dbys ClS 13] Lo puisy map should contain(key, value)

8335w doyd)

& pinel| slac¥l wldylho .o

sl e B3er 2llg (tolerance matcher) xolucdl e OléUas Lol asadll Sl o
alaseial ey all Lo cam M8 oy die yisae o Blglasall yLizsl e (doubles) d8.1 daclan dyyasll
ool Slae¥l S5 sl g (] (o 0353 @85 pac i o 1300 (@] Blgluall dlac
(10 Lol ol alezas Say ¥ edsll Mao) 2 ol

dagd o J81 asie pusae o 338l 48T o &yl Slaedl s 3loall el dpb ol Jodl
Ll S 4 Lay dobdsiin o5 ol wowg (tolerance) lys 7 gawall dadll dodll oda Leaiy disma
zeda S lia KotlinTest eediy (38! lguolud (o Bincdl Ligllaall slaeM) cly dolsdl yolaall

a shouldBe 1.0
a shouldBe (1.0 plusOrMinus 0.001)

S el Lol dacally 1,0 condd disall dopeadl @il 13] eUast I Jo¥1 Jlaall god o oSay
9.Lkm] | @)nﬂ 43lge ..\2.4.:9 0.001 EALA.’ZJ' J.ALL pasciud
Wleliticwl 29¢7

zedl ola sl g3l Brue by jLasd Layy bzl oy DI ET oo 28T ayys LYl jos 8
Jlia liag try eis> 8 cbewdl Layg try. . .catch dals 6 allul eleasl (il o oS 13g) 3Ll

fe>90 e dae e laele sl sue clazal Loy dls e

fun squareRoot(k: Int): Int {
require(k >= 0)
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return Math.sqrt(k.toDouble()).toInt()

0ylesd Q.J_g‘ﬂ‘ Ligi 90 liag

try {

squareRoot(-1)

throw RuntimeException("This test should not pass")
} catch (e: Exception) {

// noop
}

LS yBg5 g8 L 5ol lig KotlinTest iuss o oSy es¥l Lle caas 955 48 LaS el ag
5L EES TN s 3 13]g e lizs Al 0y o0 & B Jlg shouldThrow

k:Y

W duddly

shouldThrow<IllegalArgumentException> {
squareRoot(-1)

3

2895 b el il o Lbas go 5 03 13 sLsdl (8 | iz shouldThrow 3 >y

yg.,%duﬁ.LéaAk.RuntimeException‘Judld*ﬁu_;L,¢U39‘IllegalArgumentException La

sl Jad
clilbll po gasdl .

and &slzcdl (Boolean logical operators) ddlaall Jolgall pluscialy s Olalaall gax Say

OMaleal) Coaw u"” infix Jlgo plascialy iy sl liSayg 0 ¢

val thisString = "hello world"
thisString should (haveLength(11) and include("llo wor"))
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gqqguDL@Uad‘Jg:-uubjﬁ'k;>i;)pi$i‘JabiyugiOﬁ@UﬁdlMSjL#?|g¢§h&de‘Juﬂ‘hé
Zkﬁ93x>b53nShOUldBEQiShOUId3*>hid|0h¢ﬂ|MA$ﬁm‘hAL
val thisString = "hello world"
thisString should (haveLength(11) or include("goodbye"))
Jodl galazall o 13] (el | Sty OlisUnzall @2y Jadd aslg ylas| jlan! cou (SWI Jlall

&cméﬁiocuUbUan.g
lie aze @Bgdl J| zlos ¥ () KotlinTest Ly g5 Al dadall Slilaall ey plascsl (Yl caly

Alall g 303l lia g dawasall Lildlas 418 KotlinTest acazs sl
Matcher dgalg) dsud 33 s il JS

interface Matcher<T> {
fun test(value: T): Result
3

13 oyl Lol e JolneS dad i o) Ll o Baslg Lo dlls dd o Gallae S e com
constructor ) jly &dlel e 33—2a o shouldBe &ls e el ilodl e @all .shouldBe
deud s ol s Les N s Lle Cony . @aUnall el e @g8aall DI e y3aall iladll (parameter
13] dlasy g yp9 ¥ ol yLas 3l s 13] Lo 82l (Boolean flag) dukain &ly e coums dlg Result
o

Ly 8 wbylg slesl Basg (oS Wl oyl L3l Olale dyyad cppunn Jolnius (233l 215EY
839-0 90 lall i oy ol 4S5 (paasall Gillaall Jlial Gl Bys0 alo 9o alall g 39290 alall
Ol Jand Wglne yee ol o sl Gladdl 3 (i a8 (@8lgll 8 (g )20 Bys0 dapo aud) S 1]
Jeally 8y00 oIS 13] wSLd alall

50 el Coladl Lle oy gaasiaall gy 13Lo Lo A1 L Eilas syeiaw dls elas] Lo JJsdl 55 tasd]
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oo IS 1383 el & oSy of Jaddl e Ui shouldBe

fun anImageFile() = object : Matcher<File> {
override fun test(value: File): Result {

}
DIl ] (Bl lgolasoral (Say 2l Bilhall a8 g o5 s gills g oi Joloo cllay Billaall o) 1>y
23g) diyllnall plusizsl (o aop Bicall 6 Il Jim g ol Jaloa e @30 syl @ls e shouldBe
dalascial Lle 13508 1685 o))g wdlall Ol yudin Lo Jamp Ly Olalall Gillae o8, oy31 83lasg dadd ¢ 19531
Uasdl 3ayb oo dao dludas e
Bty File LS e Saszsall Al plaszal ] drlony (o5 lal) by pain Bilhao 455
‘s po

val anImageFile = object : Matcher<File> {
private val suffixes = setOf("jpeg", "jpg", "png", "gif")
override fun test(value: File): Result {
val fileExists = value.exists()
val hasImageSuffix = suffixes.any {
value.name. toLowerCase().endsWith(it) }
if (fileExists.not()) {
return Result(false, "File $value should exist")
}
if ('hasImageSuffix) {
return Result(false, "File $value should have a well known
image suffix")
3

return Result(true, "Test passed")

3

Lol 05055 o)l a3l e @1l eleacisl oy cdoasenad of 90 e Lo JS (3slaall 3445 330y
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leslyos (supertype) Llel s Jle lgedg can ol cleazadl ge e gorus 15 @ls

class MatcherTest : FunSpec() {
init {
test("testing our file matcher") {
val file = File("/home/packt/kotlin. jpg")
file shouldBe anImageFile

3
03 Jlol sl Lle Olllazo a5 ¥ il o @yl leg o oo LS 31 Sl 1ydy oS sy
a3l 8yl e allaa it o) Gy Bel il Jgeol sl Al Jamrs gl iy 138 (il
Ll s dhiall Jalgall 8 WLEL (galasein! (Saud Matcher dgalg J| Olilaa LS S 40
toina e ¢ o5 e ylas M) Elas pid @ oy Jadie L;é,)\.\;m%,éexists Wlbgll x> b ey
fun exist() = object : Matcher<File> {
override fun test(value: File): Result {
val fileExists = value.exists()
return if (!fileExists) {
return Result(false, "File $value should exist")

} else {
Result(true, "Test passed")

coize cals o Ll goum o slasd Gilhe 3 sl
fun ofFileType(ext: String) = object : Matcher<File> {

override fun test(value: File): Result {

val isOfType = value.name.tolLowerCase().endsWith(ext)

<aa>' &gl gslg
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return if (!isOfType) {

Result(false, "File $value is not of type $ext")
} else {

Result(true, "Test passed")

:dgslell and/or adalell plasciwl e cpdslaall pia sasciwl @
class MultipleMatcherTest : FunSpec() {
init {
test("testing our file matcher") {
val dir = File("/home/packt/images")
for (file in dir.listFiles()) {

(file should exist()) and (file shouldBe
ofFileType("jpeg"))

3
Q)15 Lglay Las Ll 3ot bl Loasie Olijlas 38Lo] wliSay Al deyudl gaa lia s

ol Slals 3ac yie plasciadl 3sley

ugwiell .4

o2 55 39 aiid (leganall Olygisas sLas Y dlgw ddyyb (iNnspectors ) KotlinTest gacas ssy
308 o3 Lol oy 3o wSUl jled ol ey b desanall yolie jamy of Lle STl LYl
S badd Lwaily el alall Lusey adallig JiSag ol of aslg badd o STl jland yolie Jl zlo

L el oy gazaall Jody o3 gag wuSWI o &3a Ll yoliall oo oS gty dagandl Lle
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e 1S 18 ol Jigg (ol STl Ly degamall yolic gaan yai of oy xll 8slusall @l ol
val kings = listOf("Stephen I", "Henry I", "Henry II", "Henry III",
"William I", "William II")
SIS T By g Slo 88 cllay king ells S ol o aSlis s anys
class InspectorTests : StringSpec() {
init {
"all kings should have a regal number" {

forAll(kings) {
it should endWith("I")

}
9 Algas o 333 Sl . Olaganadl Jle ATT ddls ga Lol sLas I 13a sy o oSay o
U3 selacs JUI Jaallg (opediczdall
class InspectorTests : StringSpec() {
init {
"only one king has the name Stephen" {

forOne(kings) {
it should startWith("Stephen")

3
At oles Il gyl ouidl dglall sae Cownig Olelirwdl baals of Lile oS (uzaall oyoan

plazadl 15420 (050 J aziall 1 c3adl L aall
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class InspectorTests : StringSpec() {
init {
"some kings have regal number II" {
forSome(kings) {
it should endWith("II")

}
bl a8 yoball ggan udg (JBY e aslg yaze C)i 2Sss Ml forSome gaas Jle Jlzo lia
.\.‘SL‘.” 2o N-1g 1 oo yeue 3Uas 13] o ylasdll 418 de sl L‘,é)..ol:gc.n_] deadly Midg yles il

thaid 3T axly 2w oS piiall pa sl Wla

class InspectorTests : StringSpec() {
init {
"at least one King has the name Henry" {
forAtLeastOne(kings) {
it should startWith("Henry")

509 sl jlinl a8 aslg yaie 3529 o doluwy Bty el >5y LS forAtLeastOne uzio

305 o)l yolisll gasd pav Uil forSome uzaa e calisg

wlopell .5

8 s d3slse cdlag )l SlyLas ¥l ooy izl basgll OlyLasl 3l gyls Ayl e
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Jlail dng aily o8 Jlaall S e LE>Y @ayioniy slasdl 18 5ylgall oda slae] I (Lol o sl
o LuSlay s Al (e gl s 3onay ono S (@8ME] @ 09 5Ll L8 (a lgalasizwd UL Bacl8
8L 331 130 rpad (OLas Ay e gamma Lpa) oS 13] oSy ol 3l 8 Ligay U3

S of slesl JS wayg I lghdad @3 g Baslg 830 dls suasd badd LSl ¢S 131 Joarl el oSy o
B3y (interceptors) ols yuall awl wos KotlinTest B 835> 90 A3 gll oda (DLl e deganne
Ol yumall o dalise Elgil (28L5 Lies damaydl 8yaall sl asyg 18 Jubacd) Olo yinall o 63 IS

il dl> b sine

Ol yumall 0da Bl (test case interceptor) jlus iyl dls b yies g0 Slo yueall o Jo¥l ¢ odl
Ul pyise il Ll capsl ool jlasdl Ol e baid 3 09 dgudi ylas 3l Ol )] Byabo
ilo Sag lasdl pul J2a plasdl Jeolds Lle 30 gououg olas 3l dl> §lus 90 Jo3l (pddalaa jlasdl
s IS 3 s sl g Ll Jaleall J3S0g (055 o oo Sl Oleleszadl sace oS Silasgall
lia aoew Ll s of (oyusall Ju8 o @l 0da cleaiul cony (Z€FO arity) &gyl dagac
A al sl gympes oIS 13] Lo sleasl e 8yl el GLb yine

Dl el ] @B ydzay il cBgll W ax s Lo yi00 Dot (Ul Jlaall 3

val myinterceptor: (TestCaseContext, () -> Unit) -> Unit = {
context, test ->
val start = System.currentTimeMillis()
test()
val end = System.currentTimeMillis()
val duration = end - start
println("This test took $duration millis")
3

S Il Ollasdll ) b yumall 88Lo] o &l Bglasdl (b yamall (518 slas il e oS L)
HVERLY]
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"this test has an interceptor" {
// test logic here

}.config(interceptors = listOf(myinterceptor))
"so does this test" {
// test logic here

}.config(interceptors

listOf(myinterceptor))
Basly Losscrwl bl oia 8 Wil e aendl Ll (Lo sumall o dadl8 L jlas] > S o] sy

(lodie @8y 2Lo] luSagd Jasd

wlaolgll Ubyies .o
awan plyred s udg (Spec interceptor) Slaiolgdl (oyies ga Sloyemall o JLII ¢ oill
;j 90 gl Gyall plesdl D> pyuse Jl Olaolgdl oyins wlicy wsly ylus ] e P Slyles
BMs- g daadall DIl clesiwl o (Hludl (o sinall Liag (Slaolgall §lews Jicwd ylesdl Al gl
LS 3] Lo sgased (obsall g daiall plascial le 3508l eld clovay i) (Olaslgall JalS  Jascin (Uil
A ol Jorars Olaslgall
val mySpecInterceptor: (Spec, () -> Unit) -> Unit = {
spec, tests ->
val start = System.currentTimeMillis()
tests()
val end = System.currentTimeMillis()
val duration = end - start

println("The spec took $duration millis")
3

Usolod die aluseiwd dlolSI Olaolgall wdg) 85l 0iag qoxsl 830 w89l (b yine s Lo Lad

1Ol yumall (e dall8 )99; specInterceptors Lauws ol

override val speclnterceptors: List<(Spec, () -> Unit) -> Unit> =
1listOf (mySpecInterceptor)
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sl Al Jlad Glal) aline 13 S

il J9 EESLFI*U hus .6
oy ol S e Slylezst ol elya] 18 damasdl Olagdedl sy a5 8 by 8 LYl oy 8
Sioxall o plaseiwl M5 o S 3 s Say . f&i Qb eSS elg) OlyLasl 2> JLass|
amyg aall ylue Lo Lgil o aSTg sioall canall 1ia gaigy o518 cladl JMs oo <l3g ProjectConfig

lguedtuceang 5L KotlinTest asews (U3

object MyProjectConfig : ProjectConfig() {

var server: HttpServer? = null

override fun beforeAll() {
val addr = InetSocketAddress(8080)
val server = HttpServer.create(addr, 0)
server.executor = Executors.newCachedThreadPool()
server.start()
println("Server is listening on port 8080")

3
override fun afterAll() {

server!!.stop(0)

}
e oSy ooy paas HTTP pals ¢ a I ProjectConfig dsews blash dllodl oia 8
Slazs oLl gan JLaS] ny agr pols asls alas] Ul dalodl e aslsdl e alascl olylasl
&3 B30 palsdl
Gyeid LY QDUL+2$|isgA;A)BJS;>AuDhL¢ﬂ9AE$iy$ dzomaydl By adl od o gbg oo Sa o
oS o) > Sa e goim b Lo o By 9 S 3] Ol sl ey A w gd )l Gyl

Al 3Tl S lagal dgla] e 33 Olaslse B gl ay pLall Sy e sz 03 Y dgar> sal llin
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ol Lis .7

A 8 ScalaCheck g JSLula 8 QuickCheck Jo 3 Y P dsila sl dyy digyb cllla
8yall 3 Al e Buslg dzols jlast | Bagy 3l (property testing) dzolsdl )lus 13,58 Lag
dnl Jodall dols W ol con ondl ledny po priwad sl Lo sie (Jlall S lo8 Baslgll
Jlall e sazey Wlg ol golall baadl i e 1ag dlo¥l JlabYl dagd ¢ sanaS

Joisdl 8 Jlodl 9o S (OIS lpols ] 5pi5 Y Al 0da 8 dpolsdl o B>y
calgl asy I e gld s oo Yuy clacdll of dhallo
true dise ;,sS5 ol wa 41 (predicate) oliysdl of (invariant)

35T plaseral 8 Ceys LSl els gend Baanin JI5a] 08 Jass dzols o slasly poiin LT ) sladly
o) SLaL ol o bagin Lo Llle dpo sl Lo sl jLas il 6 digls dalssiall @adll o (San suc
aptly named) cwlia @l laall Ol Jgall M5 o il 03 KotlinTest jég 5. JLs oyl
.(generators

@315l @ls jyans gilly rsball baas eleszal plasiral ] gl dzolsdl jlasy Jga plascsy
ole G lgm Ll e 13508 0950 o) Biaall o3 83asall Jaloall glosl jlas il @ls cllay o Comy ]
ole 8yaio ol cilS 13] Lo ddlauall dadll sda spidng (BooOleaN) ddhio dad ¢ oyl I usi
Lils s 8yt Il g Loyl dagd zo sl sl 5 Ballae plasial ] zlisd 3 Ll o (J1sadl 08
dzo sl dss |

Jlaall S e Byl S5 S dladazall Al Jobo yersiis (Jlall 30 8

"String.size" {
forAll({ a: String, b: String ->

(a + b).length == a.length + b.length
1
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¢ 95 aasd) Jolsall ¢ 1951 KotlinTest paseiws (ascriptions) iuls do Ly Odleladll i 12>y
Loasisl g ¢lo ¥l oIS o) Lum sall o @ pols s J5ae JS Ll J5as JS) aolaseisy Wgall
oSl 52 illg 3 oy Y gaasizus o Say oS i Wlaa 8 FOrALL

0 Baax @ oAl 330 1S 8 iyl Olie sLasdl e Jasll Hlb] aumpms ol ¥l @l 3as ae
oS ddsaes Lyanal o gax 909 @lphanumeric) dssesdl o ol @2 ¢ VS sall (65 o)) il gall
LS i lgie oles 8 O3 a0 3 s side Slalgall o g oill 1 .unicode @b of dad o (oS5 o) o Say
Jlall bl Lle Basg Lz

Boay ep 39 Ol spamdl o o asll jL sl L uSay ol g o gl 13 g dblgll 5a5lll
B35 16 Baina @b Ll sl ¥ U g0 bl Coladl gmnyl Lipaes Bilie 6 58T 485 1ia Ligansu
algac dagdS Hlzsd o L8 Olye 83c (edge case) @l Wl

a8 LYl jamy B ells gog ey Badaie UM a0 Hlas Y drolsdl Hlas] pusciag b W Lyl S
o8 (ol yisdl Al dyyad Uyl 13] Jleall S e 000y b el o 251615 338 g2all Ol gall (oS5 Y
Goay iy padiw ol yudl Jsa yLasly KotlinTest J Zlacdl oo doy el @l a8y Y1 g3 8 iy
Sl LS we
"squareRoot" {
forAll(Gen.int(), { k —>
val square = squareRoot(k)

square * square ==

1))
3

SLalall pd il slae¥l i dall slae¥l | 2a dza_dall Sladsall e ayusll ga KotlinTest ils
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4815 cewd domanall OlWgally JalSIL hg&x:ﬁd'CJMjuuﬂ|pfégiCJiE}AJ%ADJ.&LﬂloL;>§'Lgnq )
(@M IS .394 cLasy 351b sae KotlinTest llad dvuasall Oladgall 3.5 La 40y dulas)l ad las
lgsd ez Bya IS B oasmyg dnpmad o Bl e yluse ge elas] lusay o Jlall S le
val values = 1listOf("pick", "one", "of", "these")
forAll(Gen.oneOf (values), { element ->

// test logic
b

lgre Wladue 134 jlusey wgall Jamdg slacYl o Yl le Wgo elas) Lisay of

forAll(Gen.choose(1, 10000), { k —>
// test logic
b

Baslg elas] Lasls LuSasd (puslS (built-in helpers) ;osoaall fgacluall oSu @ 15] wlld oo iy
il of oo e laydl go Lo T 3l 3] Generator<T> dgalgll prsgi 9o o zlisd bo JS saall o Laily
e I o Ui 5T 13ace yUbYl Claxy 830 IS 8 generate Il Leaxud .generate dlull
Bya JS‘}étﬁlgiﬁ.tiéxao|3A£(Ja2x&AH.jgd‘gggézbgtd|Jtuﬂiu$9‘31§§d'5)ﬂ3ﬂ
fun evenInts() = object : Gen<Int> {
override fun generate(): Int {
while (true) {
val next = Random.default.nextInt()

if (next % 2 == 0)

return next
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ol 1S4l u—g b g elSay ioeall sasll e Joasdl 33oxay

forAll(evenInts(), { k ->
val square = squareRoot (k)
square * square ==

b))

Joa e @ilall sl .8
Lle dailall olyLasdl 5,S6 20 (table-driven tests) Jgasdl e dailall olylesdl 8,5 aslaes
0B dsgamma o583 (il gae alByl 4853 Slalga e duy &l La 3,4l (property-based testing) dze sl
ol sLesdl ] aads oSy Joum i )le] Basb e o o3 gy Jois Ll daylallg Ligay Badone O35 all
of JLsadl 08 1o 1380 Jlons L) (IS 15] s Iy Jasy 13005 oLy Joand] LS 50 Jaudl gl
o s (Boolean) dzilaza a8 453 2o dls Ly 5955 08, Jlaall Joww e laylas ] sy degea ¥l
lalasl gy 4l Oleeadl e gouo il Joaadl cayyed o Jodl Bglasdl . OleSyll jlas|
val table = table(
headers("a", "b", "c"),
row(true, true, true),

row(true, false, true),

row(true, false, false)

)
piseiwd oS s PM g dago u.]gtﬂl.é .row g headers e luall cpedl Wl ausens Wi sy

By 1lls (J5 IS e 03t Joandl 13g) el plasdl 8 o ¥ losie b 0] idl] dsaucd

-y 830 (inspector functions) _zaall Jlgs axas
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forAll(table) { a, b, ¢ >
a shouldBe true
if (b)
c shouldBe true

1) igilaze dagd ¢ la] ] @I Zleoi 3 Jpandl e @l jlasdl 3 o b
Bl Olslnall alasil lgle o dzolsdl Lle uall jlas] LuSe le

2L L8 yzes o b 13] cUasYl e ¢33 (headers) luggydl piseead Jila UySs LS

tsls o) aline 9SG
Test failed for (x, 9), (y, 12), (z, 18) with error 225 did not equal 324

A ilg yaue 22 JI Lai tuple ¢ odl (o Ologand i header g row J?i oo Oliad clla
Lgoseutld eliSayg 13 8308 19S5 bayy 3easall AN 16 L2818 i (S

dais it 800 il
o3l of sctors of futures s (non-deterministic code) dzahs s, & 534, a0 yLasl ae
S8 obesdl Lad o e leasdll oy o 8gall oy Lo Al ye 8 ol Sl ol stall pad il SULI
i S5 (countdown latch) J3Ludl sall z¥3o plasucwl Lo ls g do5ladl @l ag doladl
syl Byaeall JlasS] s3mmey 3300l el yLes ] o damaydl B yanall
val latch = CountDownLatch(1)
createFile("/home/davidcopperfield.txt", { latch.countDown() })

latch.await(1, TimeUnit.MINUTES)
// continue with test

St Baz s V&5 @Y createFile dls b zdiall plascal Lle gyl oS (bl Jlzall 5
walall elis] ase
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(concurrency primitive) culize wlal ¢ 9 s Jildl sall z330 &1 1>y
Olye ie asll elg] o> wagle awalt Leazug s o sl

pais ol el sy of Jloadl aey Jomdl sLes 3l cond 8yaill yodi oo oSas @ 13] deasd] odo Jasi ¥
eyl yosd (sleep) alu busdl Jox 509 waudl) 3Ll zed! JI gosll yhass (LYl oy B
createFile("/home/davidcopperfield.txt")

Thread.sleep(5000)
// continue with test

sos el 8 Jadis 155e Yotz ¥ SIS Loy 5308 0555 o s podll dgo (9 &S] gl 19
ole ol Baa elgl yUaY yhasi 3] Hlas 3l do o] jadsuawd &lal 5y.S dadll cilS 13] gy3f b
Bl 89 8 slsazadl e )38 655 18 Ll o iyl

S i o s3omar LYl 2@l @5 ag False slasdl oS bosse s slesdl Jo 9o B> oyi o
Wlao Als o Bl>giwe o lg Eventually ewd Siu0 Gayb oo deasll ol KotlinTest ias.true
.ScalaTest 3

daBoll oda pday dl Eventually dgalgl pewgs Lde coeventually s3za plasciad

class EventuallyExample : WordSpec(), Eventually
Al M \536 Mias )l Baianall @1Wlg Yol 8aall 4305 go eventually Il Leszal (o yog

oSagd (Bludl alall L] Jlo yo3) yLesdl Loy a3aall Il qus ol buall g Lz )30 S

:SJuS eventually ssldl alasciwly anls 3ale]
a=le !

class FileCreateWithEventually : ShouldSpec(), Eventually {
init {
should("create file") {
eventually(60.seconds) {
createFile("/home/davidcopperfield. txt")
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8 03 Al gl e slazedl Con M8 (Olya 8ie dlall @) 13035 i sy
Ll Lsasl

T

"n" ..”9 bgﬁdlg Pg“ugjl .9
S 43aS e Byl ) lgalasil oSay ol dalisall gl Ol slazsly i eudl 130 3
385 A1 Sl o lag Ols

(Config) dxydl .1
e Ll 1) Baioe SLuysSs bl lgalusizl Say lls config Al Las! Al IS b5

sace ydi LSy Jlaall oo lod 3 al jlas o Sat @i 13] Log (tags) pewglly (threading) Lol

Hlesdll el Olya

class ConfigExample : ShouldSpec(), Eventually {
init {
should("run multiple times") {
// test logic

}.config(invocations = 5)

}
b LEanad 830 IS aiwai sLas Il Lgd Jipaw ol Olydll sae g0 130 5 ] Oleleazwd] sae buge
JSlan g piseiwde il b3l sae cba Oleleawdl sae JI8LoYL Bas>gll lylas| > ya

il &9[.«.’ Q.‘ob.‘sl

“:E} &gl gslg
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should("run multiple times in multiple threads") {
// test logic
}.config(invocations = 20, threads = 4)

Lde cong il il i bas dayy famae pisatuduw oS 830 20 jlasdl Joiw Jlll e b
Lol dal Olylesdl & o Sl pdall jLasdl 1ia alasuis] wie
ol oSass ed 13 Mag b LBy 8yl 13] bl eLg] Lasd oSy dlgo (pesd 90 3331 agdall HLsl

o3I e Matn 4 do sl Sl Silslac] jlesl IS ellay

bopidl .o
diagell 4L ggund (Sl w89 et Sle sasny yls ] Jubass ol (S Ay &yl o bgyall
o sLes il aass Gy LS 13] Lo d8 520 Sl oo sleas il aas |8 2azud 2llg enabled dzols e
(ol (3 Lol hia ff Jaos ¥) axbass
False )l dad buo 3 Yo dl> bl
should("be disabled") {

// test logic
}.config(enabled = false)

sl Dl e JalSIb sLasdl Blay] sLs (6 ple Sy . true dagll o wdyil o) (o83l dadll
Lsi (green build) aulu el 35T 8sleial clSay layld  Jlazel adsed of cow False osSi of el
Sl Al Jid o (oo Bl
5yiall 6 el 229 oy Ay s Bl e Sl By oom dac plusiiod 1in gangi LuSay
S 6 bai Caeys Ll 535 08 JLaall S Sle 3 Jia 2o o plasiral oSa @8loll 3 el

gl sdnza plla Lle sl

fun isMultiCore(): Boolean =
Runtime.getRuntime().availableProcessors() > 1
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should("only run on multicore machines") {
// test logic
}.config(enabled = isMultiCore())

T of dogme Jubad dalail e OlyLesdl apasd Jro duagac plascal Ol aead bgyadl LS Sy

podl oo dime OBl 8 Olylesdl Laad ol dse 3gal OIS

powgll .
Juped] B Lgldass ol lguSad (Say ey Lol guancsy (taQS) powll gaws dbogyadl slxe Lle
oo 5251 ol Basly oS5 o) (Say) poss Legana of Ly o5 pg e sleasl Al> IS goun o Saso
poasll 33nd ol Ll o allg Uil Gz ol (s oSy (Jubacdl 89 sie pug 99 x5 Lol Saall
oiid 3ids Olllazall il A Shlas A ol I sade laa sz ol a3
el cLd éi 593 aall el ga pugll awl Tag sixall duall 4o 2ass 515 3320 9o (tag) ewgl!
i Jgad slaig Olily 3ucld Oldlaia go jled | @uwg oy luSay (Jliall Law 18 dajs)
object ElasticSearch : Tag()
object Windows : Tag()
should("this test is tagged") {

// test logic
}.config(tags = setOf(ElasticSearch, Windows))

I 308 plasizualy b Olylas ] ode 14as LuSagd Gradle pasuws cus 13)

gradle test -DincludeTags=Windows,ElasticSearch

S e ey dadsy Jdad 3 oy LY Joays Jebaal plis Cdiagy jlast ol slegual ey 13]
Sl oY Al LiSad

gradle test -DexcludeTags=Windows

&.:\.J‘ 9 u.u.:_gA:xA” S 3)Lb.s 6.1.” ‘mu_g” :)lﬁ ©exclude 9 include u,u.uol.'x“ % JS dad lhaws U!
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(s3lall gooll sy (illasdl gran hitd IS Ldaadl wby Oleols cdis 13]g Shii

pi> L,9 ‘o.u.dl i Ro b3isia poawg wdie 1318 jawgll bauy @l piseiud &Y 13345
KotlinTest | &l aguwgll uis gl Lle yglarud dalisa

..\>|9 Al
Loy ksl szl il L)y i B it e Joandl 5 i o8 ol o 5
dapall yLas] L9 L Bolel L8 cipSs Init {} 8 2yl oo Bhgal dimasdl Sy ey oL
dad Jaccwl (U3 Jodlg biall d3cwd 5aas KotlinTest dseuws clad] guyb e 2 3 eal) dgud!

‘true dadll Jl ghwolgonelnstancePerTest diwlsdl

class OneInstanceOfTheseTests : ShouldSpec() {
override val oneInstancePerTest = true
init {
// tests here

Syloll .
2o elgil a e Bu o lg 83 0 LB sylg all M| Lle ya sl o KotlinTest Oljcan oo 3u>lg
oo aSUl oo au ALl elde Lo JS IS 13] sdo 9ag ccludn @83l plyiel LUS) jlazs ] liag «lylasyl
ronldall ey V]
class ResourceExample : StringSpec() {
val input = autoClose(javaClass.getResourceAsStream("data.csv"))
init {
"your test case" {

// use input stream here
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Jaall doils .10
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olsazwl KotlinTest ¢ uwot wly ol alascwdl S¥ls Canlid dopmsi (Say aSg 200y KotlinTest
e ad] cdeal LAl Bagandl Olpall Lle b GitHUD g8sa e readme dsao ya lags ass el
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B Project - D | %1
» [3cassandra-config ~/dev/kotlin/chapteri2/cassandra-config

» [3hello-api ~/dev/kotlin/chapteri2/hello-api

i » 3 hello-impl ~/dev/kotlin/chapteri2/hello-impl

» [3integration-tests [integration-test] ~/dev/kotlin/chapteriz/integrat
» [astream-api ~/dev/kotlin/chapteri2/stream-api

Ea stream-impl ~/dev/kotlin/chapteri2/stream-impl

m pom.xml

! 1: Project

=] T: Structure
v
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<properties>

<kotlin.version>1.1-M@4</kotlin.version>

<lagom.version>1.2.0</lagom.version>

</properties>

Sl e Joandl Y2l e d gzla] ] zlisiag Maven gaszua b 83W1 Slylaodl o513
:pon wale JI Il @3Lo] ] glema

<project>
<modelVersion>4.0.0</modelVersion>
<groupId>com.programming.kotlin</groupId>
<artifactId>chapteri2</artifactId>
<version>1.0-SNAPSHOT</version>

<packaging>pom</packaging>

<pluginRepositories>
<pluginRepository>
<snapshots>
<enabled>true</enabled>
</snapshots>
<id>bintray-kotlin-kotlin-dev</id>
<name>bintray</name>
<url>http://dl.bintray.com/kotlin/kotlin-dev</url>
</pluginRepository>

</pluginRepositories>
<repositories>

<repository>

<snapshots>
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<enabled>true</enabled>
</snapshots>
<id>bintray-kotlin-kotlin-dev</id>
<name>bintray</name>
<url>http://dl.bintray.com/kotlin/kotlin-dev</url>
</repository>

</repositories>

Uiyze U Maven cly 251 sasy Bl Bian Lba zlawlly (ligS Bias ouSai Ll zlod el asy
S i bl s Joo> Jeoladl o agiall Jle Jaand) Jo¥I Ladll doxlsa clia g2f . pom wale 3 Il
3

<build>
<plugins>
<plugin>
<groupId>com.lightbend.lagom</groupId>
<artifactId>lagom-maven-plugin</artifactId>
<version>${lagom.version}</version>
</plugin>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-compiler-plugin</artifactId>
<version>3.5.1</version>
<configuration>
<source>1.8</source>
<target>1.8</target>
<compilerArgs>
<arg>-parameters</arg>

</compilerArgs>
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</configuration>

<executions>

</executions>
</plugin>
</plugins>

ey Ll Las8 Sl LSl bl sall doman | 830dl B oo IS aonis ccbustis L 40U Ly 3l
P lisS @eas LAgOM ¢ gyiuy zews Maven archetype I

2 ead JLIl o udl Je o dzé bl e cDlaasdl b ady & yaiaall 8ya gl ey LiSay (¥ o>
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mvn lagom:runAll
Y Lgae Basly IS adi g (Olaasdl gaas lagg «OLasdl oy dimaydl 83,20l 1ia 8y
CEN DEET N localhost:9000/api/hello/World sl alyy Le Lle Lgio Baslg VS Qi o8 Bl
1> By LS /api/hello J Ly b cllls daladl Jedegdae Hello, World ¢35 ol oy

curl yal Jac 8ol (Jasy HTTP POST o) oyo giisncl

curl -H "Content-Type: application/json" -X POST -d '{"message":"Hi"}'
http://localhost:9000/api/hello/Gabriela

£ 55—y o plis S I L8ly ya i omayll Byapall oy b lis S L ilas Ll Lay

alon 5o sl ol kotlin ados elas] ) dulall 3 zlisiw GreetingMessage vaog hello-apt
tapandl ol J] &Il dajodl il el ang lis ) dyyaaall Slalall e goumiw gilly JaVa
8yaeadl §allg asax olig S & Ls ¢, sl .com.programming.kotlin.chapter12.hello.api

: alaall Bly wala) (Oligss 25) leg Ll Lyl
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@JsonDeserialize data class GreetingMessage(val message: String)

lgalasianl ] zlsd Al (Sl e sae clling LAGOM J doga &l Bluodl ass

Lgillouulg Service oldb ¢lgil

¥y @laslg Persistent GULS yalgl @

(Publish and subscribe messages) sl wadlg yadl Jilwy °

Immutables slsf slaclg plaseal L] 7 lisciud dolaall §yall dxdlas ayyig Bla puseud s 13|
wlodl 2a deyuy yodd) BB 3 o clash o l5gS W mand sl usd SI (immutables.github.io)
3-89 gae e gouo bl bl ye canall (S 13] oS35 W 3.Jgall toString g hashCode g.equals
L3 s Lyl getter Ll 8y anall olS 13] sl AU it oS5 ) dasanctl 030 Lo G ddngnns
dSall 3 esbnl) A5 y8 Olaganal laes B5sS padl o Joally ples LS (B35t yad] &S pac olad o6
dngnd e gom IS 13] L sasdl) BByt o 0 13 Jgudl cp0 o) izesla)

olieS I ells sey HelloService. java axyud

interface HelloService : Service {
fun hello(id: String): ServiceCall<NotUsed, String>

fun useGreeting(id: String): ServiceCall<GreetingMessage, Done>

override fun descriptor(): Descriptor {

val helloCall: (String) -> ServiceCall<NotUsed, String> = {
this.hello(it) }

val helloGreetings: (String) -> ServiceCall<GreetingMessage, Done> =
{ this.useGreeting(it) }

return named("hello")
.withCalls(
pathCall("/api/hello/:id", helloCall),
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pathCall("/api/hello/:id", helloGreetings))
.withAutoAcl(true)

3

&aoy JI zlisd) HelloServiceImpl cavall (ligS 34415 y8gig hello-impl ¢ oy le 3354
() Jgall Bl i

class HelloServiceImpl
@Inject

constructor(private val persistentEntityRegistry:
PersistentEntityRegistry) : HelloService {

init {
persistentEntityRegistry.register(HelloEntity::class. java)

override fun hello(id: String): ServiceCall<NotUsed, String> {
return ServiceCall<NotUsed, String>{
val ref = persistentEntityRegistry.refFor(HelloEntity::class. java,
id)
ref.ask<String, Hello>(Hello(id, Optional.empty<String>()))

override fun useGreeting(id: String): ServiceCall<GreetingMessage,
Done> {

return ServiceCall<GreetingMessage, Done>{
val ref = persistentEntityRegistry.refFor(HelloEntity::class. java,
id)
ref.ask<Done, UseGreetingMessage>(UseGreetingMessage(it.message))
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Error in custom provider, java.lang.IllegalArgumentException:
Service.descriptor must be implemented as a default method

at
com.lightbend.lagom. javadsl.server.ServiceGuiceSupport.bindServices(Servic
eGuiceSupport.java:33) ...

Caused by: java.lang.IllegalArgumentException: Service.descriptor must be
implemented as a default method at
com.lightbend.lagom.internal.api.ServiceReader$ServiceInvocationHandler.in
voke(ServiceReader.scala:280)

2l e ooy descriptor gl 4l e Jol el il o3 e 45 aall 8ya, all § finss
Y ps gl 58 LS 13] Lan § it welli S 5 oYl oSy @ I3]0 .8 Ldl> d_galg) EEECT
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ol Lidde Gy Il e8gll 3 iy o1y:831 8 Bl guliS 85 o oy o1 iyl dzmn yll 8yl
cdisgHelloService J 8Ly 6yaei ol coll 13]  JLdlys dassdl dgaly capyed Bl e oz
P es3 1830 @l Laas Ll salB oSt ligS ©lisan
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HelloState gHelloEvent gHelloCommand J 8uuasdl ilalal olisl gyrug M8 ylaw¥l sae Juldz

//HelloCommand.kt
interface HelloCommand : Jsonable

Oelag Cagil 9955 A8 8390 iMoo Wl by ball 030 b 53)le )l Olegleall G Il dpidll 29 16
QS Ll 331910 S0 @ DS (yo daz yiadl douill 03g) eishd clsl oes 10lg3g 55 Lol da>3 lylaus]
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@JsonDeserialize data class UseGreetingMessage @JsonCreator
constructor(val message: String) : HelloCommand, CompressedJsonable,
PersistentEntity.ReplyType<Done>

@JsonDeserialize data class Hello @JsonCreator constructor(val name:
String, val organization: Optional<String>) : HelloCommand,
PersistentEntity.ReplyType<String>

//HelloEvent .kt

interface HelloEvent : Jsonable

@JsonDeserialize data class GreetingMessageChanged @JsonCreator
constructor(val message: String) : HelloEvent

//HelloState.kt

@JsonDeserialize data class GreetingMessage @JsonCreator
constructor(val message: String)

e By S da by yioall Jeay b aab Sas Jugead) dgeo y2SYI HelloEntity carall ey

Ll (yo alaoad cenall o i B30 Y damnays Brai Ll yodl ganag (g S I Bl Byae Jagos
89 (8 Jld wmy a s (U] s 90 Ll 13izmo 83601 p0 sl go0all ] sy JLno y3onall)
S 3Slia Ul poldl jlodl g JolS (S iy LA81920 IDE Sy @lg Kotlin 1.1 sy @) skl oin &4LS

S 130 g shdl 03 448 1485 LAl el

class HelloEntity : PersistentEntity<HelloCommand, HelloEvent,
HelloState>() {

override fun initialBehavior(snapshotState: Optional<HelloState>):
PersistentEntity<HelloCommand, HelloEvent, HelloState>.Behavior {

val b = newBehaviorBuilder(snapshotState.orElse(HelloState("Hello",
LocalDateTime.now().toString())))

b.setCommandHandler(
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UseGreetingMessage: :class. java,

{ cmd, ctx ->

ctx.thenPersist(
GreetingMessageChanged(cmd.message),

{ evt -> ctx.reply(Done.getInstance()) })

b.setEventHandler(GreetingMessageChanged: :class. java,
{ evt -> HelloState(evt.message, LocalDateTime.now().toString()) }

)
b.setReadOnlyCommandHandler(Hello: :class. java,
{ cmd, ctx -> ctx.reply(state().message + ", " + cmd.name + "!") }
)
return b.build()
}
b
dyaall bya adl g o §éscdl Ladls claSay el Oy ol ddy o Jolodl Lle 15508 oST (j o

)l 13g) 53852l
li>MLm‘/aDi/helloL;chSt.gpngk}zﬁ“LLQ%QLEngsiLMICUFl)AiJﬁ&‘JmﬁﬂlJé
oo @yl le s 1 Sas, (GreetingMessage cacal ISON dgasd cpeesi Say ¥ ¥ clizal ey
Lty Sl 2 8llg Jubucdl 2o Joladl J] oy o cciall ] jSON Olapo 2l d3L2)]
JJSON J el Lndl o 13slg pady) Jackson Kotlin duse sasg dgngd @Ls| ) zloss ol
Jackson deSs pasciug lia Lagom jlaos| (82.7.8 jlaoil suaseius o> .hello-api ¢ g i JI (VM
I
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<dependency>
<groupId>com.fasterxml. jackson.module</groupId>
<artifactId>jackson-module-kotlin</artifactId>
<version>2.7.8</version>
<exclusions>
<exclusion>
<groupld>org. jetbrains.kotlin</groupId>
<artifactId>kotlin-stdlib</artifactId>
</exclusion>
<exclusion>
<groupId>org.jetbrains.kotlin</groupId>
<artifactId>kotlin-reflect</artifactId>
</exclusion>
</exclusions>
</dependency>

23y8all baad ye ObjectMapper dsws clis] o &)Ul sglasdl

object Jackson{
val mapper: ObjectMapper = {
ObjectMapper().registerKotlinModule()

10
3

StrictMessageSerializer d&lyg oo y 895 oy GreetingMessage v Jwlud aca

Lo gy ol eliSay LS Llal) dxublg dgmma ! §yaeadl

class GreetingMessageSerializer : StrictMessageSerializer<GreetingMessage>
{

internal var serializer:
MessageSerializer.NegotiatedSerializer<GreetingMessage, ByteString> =
object : MessageSerializer.NegotiatedSerializer<GreetingMessage,
ByteString> {

override fun protocol(): MessageProtocol {

<‘=> &gl gslg


https://itwadi.com/

olisS 4l sl olisS go 8yhoall Sloasl yae I Ladll

return MessageProtocol().withContentType("application/json")

@Throws(SerializationException::class)
override fun serialize(messageEntity: GreetingMessage): ByteString {

return
ByteString. fromArray(Jackson.mapper.writeValueAsBytes(messageEntity))

b

internal var deserializer =
MessageSerializer.NegotiatedDeserializer<GreetingMessage, ByteString> {

bytes -> Jackson.mapper.readValue(bytes.iterator().asInputStream(),
GreetingMessage: :class. java)

b

override fun serializerForRequest():
MessageSerializer.NegotiatedSerializer<GreetingMessage, ByteString> =
serializer

@Throws(UnsupportedMediaType: :class)

override fun deserializer(protocol: MessageProtocol):
MessageSerializer.NegotiatedDeserializer<GreetingMessage, ByteString> =
deserializer

@Throws(NotAcceptable::class)

override fun serializerForResponse(acceptedMessageProtocols:
List<MessageProtocol>):
MessageSerializer.NegotiatedSerializer<GreetingMessage, ByteString> =
serializer

}
oI HelloService descriptor J &acaall 8y 9S8 o o warall 1 alusuly sy 7 lawd)
Jeadand @ua 85 448,50 Llasi Lo ye Lagom 3595 369 . el ell]- diwl] Garall map papnd Jies

B0l BelyB >y wuiall @8ym0 syl 13]  oudiseo

“:i’ &gl gslg


https://itwadi.com/

olisS 4l sl olisS ge 8yhaall Sloasl syze I Ladll

@0verride
default Descriptor descriptor() {
return named("hello").withCalls(
namedCall("hi", this::sayHi),
pathCall("/api/hello/:id", this::hello),
pathCall("/api/hello/:id", this::useGreeting)
).withAutoAcl(true)

.withMessageSerializer(GreetingMessage.class, new
GreetingMessageSerializer());

}
e Slassdl gl bslel clisiay (ylisS alasezal LAGOM Lle @15 ¢ 55 JalS ey Lo oy o3l
Jasi gl o gisdlg maven yol 3asb

Oloal 9,27 .5
) doss ol dgaly gbg wams wleally Sluylaall Jadly alia ¥l el le Con welegy tia 44518 e
oudd g5 HelloService dgalgll dugy eluSad *-apl puwl aga> g oy S (service interface
wll) Lol yzel 1343 1859 Lagom deasdl dgaly wly dolsdl daasil dgalg s3ad of oo byall Saclll

sl Jadl oS e3g3 Il deasdl cped e Jowall ga descriptor ;s 3l descriptor

public interface HelloService extends Service {
ServiceCall<NotUsed, String> hello(String id);

ServiceCall<GreetingMessage, Done> useGreeting(String id);

@verride
default Descriptor descriptor() {
return named("hello").withCalls(
pathCall("/api/hello/:id", this::hello),
pathCall("/api/hello/:id", this::useGreeting)
).withAutoAcl(true);


https://itwadi.com/

olisS 4l sl olisS ge 8yhaall Sloasl syze I Ladll

oLl VS 2>y wuseGreeting &g hello Jo¥i:uans cleazwl (oy2i dassd aog 9o lia
el doasdl gl s ojlearul (Say g3l pldl sleawl JI Lade Jiei ServiceCall o dsus

:ServiceCall dgxlg)l cayyes

interface ServiceCall<Request, Response> {
CompletionStage<Response> invoke(Request request);

3

sy Jl-cdb z3g i 99_..._@.4;&.1&.6.34_...3[.@1&;)_._31 Sodoe ugoei ad galgdla i

(request-response)

a0yl 8yacadl 5 LaS HTTP JoSeigyl sag paszuall Jadl JoSgiose iile 1as5 oS off ceomy
ISy bl L sy 33T JoS o303 ol of WebSockets ] el s o claiay e ¥ el gog badgall
sl

Say igalgll 8 Cewliall gl eleazadl Bisall 13a bayyy 3] 8320 doss clearal IS Jasy o G
Jas o Say oS (509l dzma sl Slaglel S Laly LaS) Olylas ol &l elawl JSi D18 y0all 030 a8 )]
oasdl elesial pilgd ] daluall d3g.ml Sdlolsall

Lol daasdl eleszul awis q@uwdl >oy g namedCall gldl ye B30all 90 bopusdl 8 y2all
paseiady (dgaloll JI sayHL gLl Mi teleacwdl lia Lo e ad HelloService gagi Les .y
:pathCall ;o J namedCall yall oia 5yacdl

public interface HelloService extends Service {
ServiceCall<NotUsed, String> sayHi();

@Override
default Descriptor descriptor() {
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return named("hello").withCalls(
namedCall("hi", this::sayHi),

).withAutoAcl(true);

:sayHl goldl) ias yégd HelloServiceImpl carall coasd ¥l couy

override fun sayHi(): ServiceCall<NotUsed, String> = ServiceCall<NotUsed,
String>{

completedFuture("Hi!")
3

http://localhost:9000/hi : JLal URL ylose §oal po oSasi ol cong wiyadll 5slel 33 ay
Aaladl e Hil dal) 43859 xaazall
LSy 3] (path-based identifiers) yLuwll ] 8axiwall &ld3all i or3oadl g gpall pasiiuy
URI Lo &8 y2all (o ¢ 9l 10 pasiiun . goludl HelloService dumaydl 8ya.ill calaiia 5 ol 439,
cdas 13]g dgalysural (Say oIl OMaloall 895 Usles] oSang (Oleleazadl a0 dpa dlulis adlssulg
0950 ol wyis o (aels s e s Uil Loyl 1318 pgaalls &ilps Lle (oS REST daas go

Sl gl Ll ely ol doasdl Gy gag 188 (opealid] dadgy Bale] Lle 13505 Juasll

ServiceCall<NotUsed, PSequence<Customer>> getDependents(long
policyHolderId, int pageNo, int pageSize);

default Descriptor descriptor() {
return named("customers").withCalls(

pathCall("/customer/:policyHolderId/dependencies?pageNo&pageSize",
this::getDependents)

DE
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sds-Laall Glgdl blas peany 438 e Jasciwg clxdaua N http://localhost:9000
GET \Q/hi\E Service: hello ( http://0.0.0.0:57797 )
GET \Q/api/hello/\E([*/]+) Service: hello ( http://0.0.0.0:57797 )

POST \Q/api/hello/\E([*/]+) Service: hello ( http://0.0.0.0:57797 )
GET \Q/stream\E Service: stream ( http://0.0.0.0:58445 )

Sells 838 ol Jeluci a8g . /api/hello slual fuagean GET g POST o US & asMs o)l eliSay
oud 3yledl Jaleall et LS 13lg ServiceCall cayyei JI s awai Lagom jlb| dawlgs lia 64
POST (b ¢ 65 J| daasdl eleaswl 228 NotUsed
Layses ol pasi a9 REST Oleleaswl ls30s g9 ooyl aacay clesuwdl B304 yo 58l g oi aa gy
CRUD &llac x84 dons elyad & Jzsed REST Oileleaiwly ey dolsdl cleniwdl dons bayy) &8s S|
iU ISl ey dolsdl daasdl dgalo 35luwd oMasll 51cla) Deleteg Update o Read 4 Create 29
ServiceCall<Customer, NotUsed> addCustomer(long customerId);
ServiceCall<NotUsed, Customer> getCustomer(long customerId);
ServiceCall<NotUsed, NotUsed> deleteCustomer(long customerld);

default Descriptor descriptor() {
return named("orders")

.withCalls(
restCall(Method.POST, "/api/customer", this::addCustomer),
restCall(Method.GET, "/api/customer/:customerId/",
this::getCustomer),
restCall(Method.PUT, "/api/customer/:customerId",

this: :updateCustomer)

restCall(Method.DELETE, "/api/customer/:customerId",
this::deleteCustomer)

);
3

Jalaall & Wbyl ¢ ol 1ie sayyg NotUsed waiall sgog descriptor caysi b cdasy a8 layy
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¥ LaglS o B ceMasdl asl Bis cayyed I Opai 15] pdseiad o) 8yslall dlsecwdl (3L of ayledl
Byl qualy Byoy lo paserad (31 i dondiall damo sl Sladed] dlzal geas lociwdly Clbll olossiiag
oo 331 ¢ g e JVM Caray lghay oSaall (o oS 131 &oylo Lo ALy de2d (Strict messages) do,lall
Ay Lle Biewnsg LAkka Streams dg>ly e 59.\.J| daBg e Stream gdadl gyme sag (Piluyll
SULy dadlas Olsliel o) dlgw Gy domosdl dgalgll y5s5.50Urce ¢ ol pluscial gy loaze Zdal

plasciadl 83gama 5ylgarg 82Sy loiLas Sayg (3ol

ServiceCall<String, Source<String, ?>> gbpToUsd()
ServiceCall<Source<String, 7>, Source<String, ?>> chatRoom()

) oLl L5 Sl &l > 8 (unidirectional stream) slasdl galsl g3 Jo¥I Y1553l oy
sya) Jadl ddb s 8 WebSockets aasciug Lagom &l oly8l IS (bidirectional stream
<LiSay oS o gslnall LAQOM aes Joolis 8 Bhew o) .l dolsdl Jadl 1 by 8 d5yml el oS Dbl

Sl 8555 Jl ¢ o2yl je 3all @8y009 ladll

Lagom doos Ju0i5 .6

b ity Lo ling dausdl dgaly 345 o 4l dumgdall Babasdl dousl cayyss 4388 Jodlly Ly aa)
iy o BN APT dmea sl g lgll 34835 e jgé—w) HelloServiceImpl cawall il .hello-1impl ¢ gsio
2ilol g ean i pie 509 g e oM Wyl 89S hall dzmayl 830l Olabazia yie lin Lyl aa)
=gl 1ia clyg cudl ServiceCall éswws ye (Method handle) gt jada gy b (liled cleasadl
processing) dsllse ool s g déisi Lol e (function composition) dls coSyu zlawdl oo
) Je—wdlg (authorization) Jsssdlg (Quthentication) d8slaall 8Ls] Say e (pipeline
4wy (exception handling) oleluzwdl dxdlesg (logging

8 35l @il gy o) cliSay (Joally p3dall Gayyedll o ServiceCall call | gy 830 3.5yl Jaw
Lo &l>30 8 AP ¢y pody scg ggw e dygladl 0 CompletionStage<Response> gy bl

dg>lgll L}.O.)LJ)J_C Gl ¢ g5 30 Sayg IMguadl dxlia oSty dyloetandl o Jedzauall o_é
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le=slg39 CompletionStage ¢ odl (x50 licg adall lia unawg .thenComponse g thenApply dioa !
Gilos =8y 8 pldall saYHT @ls 3 o050 o ey JolSl doalizn et dlelss Slaghad elig ol raws
3 dgdlaia ysi

Lagom 5 gse 8alazadl ol s Jasll sl o lghonad J] zlisnias ccly Lol dousdl 3as5 33nay
Lolysly A of Ll alaseiwl yyghadl) dylall cosdl Sliedat el el o gilg Play yUb| e
o 3329 s 59 ling Lol ale Lagom sasey JLilg daecdl s 5lblS GUIC jLbYl pasiay
o) ServiceGuiceSupport g (Guice 5 o5 waws) AbstractModule ;o Ciysg HelloModule
.(Lagom J s

class HelloModule : AbstractModule(), ServiceGuiceSupport {

override fun configure() {

bindServices(serviceBinding(HelloService::class. java,
HelloServicelImpl::class.java))

3
3

Al Jladll 8 Laad ells gag 8a3aza ServiceBinding dlsel bindServices gili il of Say
e (service bindings) oleasdl ddayl o Sas sae 38T 5855 opo 13a claiay o s ¥ (Sg daitd
Guice runtime- Uasy yall cly g Yo Baslg 830 bindServices eleszal o Sk (Sg elinls
.configuration
Command g (ES) Event Sourcing olslbh s Lo B3eww Lagom go Jasll o loae
1Oaol) Gwla¥l Sladdl gy bes (ES g0 Lo auasi 18.(CQRS) Query Responsibility Segregation
J8 e BAOTI93 dl>yll y2a e smtia jons" Johtan s dl>y Jon> 6 5S6 Wyl Blas Jiay
."Alex Smith
ol Sasdl ] oUily daeaiy (@lad! Jliall Slagles Jass dgos aogll Ologles (osy Jasi @

| a9 A ls)” \ “C‘SA A o"ngﬂi u‘ \ 3 ‘23 o5 Ol Aslg,g JS ) gré <l 3
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S 3l 280 Aol a8 90 iy S Ty olail Blig el B e Pluy 0
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8yS35 elyds Jlae 88 Il adl> sdony o1 Gy Ll (0355 M5 o Besbadl] Al ylsazsd g ES day
<Dy (s Liall diall s elallg dgimall d3gadl Moy 1) dlasSall Ol gzl sas ool AUA g oyl sl
2o ol pao Ll oy i sasll i | Jaig oLl ¢ gamall ga el Laf 1isLiall aeliall gpeed OlyLs
Byl e doliall acliall sas) LoBYl sl ] eilog a8 cilS 13] L 48 ymal Lasls a2l &l gaad]
Lendal L 3oy 3007 oS 13] welilaglon paand 3805 Jovu elad] dMsu (ES 51316 Lo cluss Jlud a8
Lhal gyl 15198 il wll3 pog (oo wauSe Joally 13gd (dglo
) boii 5Lyl g o o LSl 6 Bslaz ] Sagd o isll AL 5 & Sla sV o Layzels¥l o
zedl i pliscial 33 e oLesdl can o So il L3 ¢yl Lgleny as (append-only
1o o950 w89 ¥l gaax S5 o0 yoall Bb e Gudadll Al el Bale] ] gl oY
Ol e clal) b clla els gag Ll Joudo yuig BSo
3nall Jlomall z3lai go Joloadll et SlasYl s clle 8oy of oSaysdbludl o
as @83aall dagdll asy o Jois ey (Jallg Slasdl Juudad eliad :bll 8ely8 8ale] Lle syl
Baga> damay Bacld gy &isall OULI S5 (o yoyall Gusb e gl Say
Slliol 2o Joledll aiSlay ey jo sl pladl o) o sSWI ] gl ol ilass 2o ES 3l g lally
sty Jlaes Airbnb Jas Ll 2535 Sadee Oledezwl o Jolesdl clSay 8,88 (&as/dluy £ 63 opo Ba3sia
100 o el a1 2y 2015 55y 3 Loy s Al Slysmad] geax oo Lo iom agle dylal 5 b o8
.CQRS 46 |2t gl 5l 50 132 So)5

esacd 74 90 353 liag (DDD) Domain Driven Design laas b 26 sl i g CQRS
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conceptual) aolas zigai zLsY Jlonall dSiie ol Jloss ylsazaly 852820l Jasll sclgs 20 bldss @i
el ely ol Ll a3y (mModel
sl Baimall Ol aall jaey 33w Lus) (Lol lia §Uas 4o 55T 548) DDD 8 48T gass
AU bgyadl anseuia by (ol Jlowll Z3ga3 suasd wie LAgOM go Josll 2Ll lggal gt
o 215 90 Al S a2 309 ol 3385 o) dpogll sl eho s (Say I OWIILOULL
diage lgilew dad (LSS 03glg (DULS 558 ol by dolsdl LSS gaand oSy ¥ :OLSS-dad
Juesll loae 038 Bine 1800 UMy S pllai amr g 3 Jladll e le
B B3k 285 mllen e ¥l e gdall sl sassps (SIS e i IS s iy Y i0loasdl 0
I8 o aplhaall Olagleall g e yu3ad e doswe o9 Al (o3 dons it ma¥l Lleg
231 dadleal cJLIl Byl
) dadll 0L (entities) SULS e ds (aggregate) «puaadl xlhos sasy DDD @le 3
Losy lgosg dadye pdll OISy OULSI pladl Iy glusdl sgus JSz5 4l (Value objects
gl 90 1iag @l Jia M5 e sosall cny (aggregate) guadl Y3l OIS JI Joo ol
BUadl 23545 4o g ol SBMe degana e3> yiaug DDD Ghay (zandl M5 a9 (gatekeeper) &lgdl
s> dsadll
LSS glosl e pMlaiwdly Laed) ddoswall jarasd oo Sugll 518 .CQRS s Jl 5392llig
Bely ) of Jusesd Lol Baslg &g lga) OIS & Lagg Selyilly &Ll zrigad elasly yall g dalisall
Jeesly bl lisa i Jomias (g6 (UL
83ar—wall OLSLS Jo> Jooladl o s yiay Sl Loy (§ledl Lghat ol 2y (39
oo draall HeLToEntity waall Lle 3aJgall &3y mall §ya il 2 Jeeouud (persisting entities)
Sl Joosll (Say d8ymall 1ia JM5 a9 dil 201y Y Bina pliy wlul bis sag PersistentEntity
sle bl Olyedll gean S5 dllis (LSl slsazasd ES HUol pasciuy (qudlsS)l elyg gog (SIS
) asaadl yix Jolay Lo 90 sazuall LSIE (Olanl Joviy (@Blo] M5 o @ Dxghs I Sl 8 DI
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&l oladl il (aggregate root
Jiluyl L 0da (command message) yol dlluy JSa b PersistentEntity go Jeladl b
el oy et gllg ANl pas ] sadl Ay @355 ol oSang (3331 9l Bl lgadlasy Lgluwys 1
b.setCommandHandler(UseGreetingMessage: :class. java, {

cmd, ctx -> ctx.thenPersist(GreetingMessageChanged(cmd.message), {

evt -> ctx.reply(Done.getInstance()) })
b

Jobwa salsl allan IS daiid anlg L) @il oda 8 ( Bluyll o £ o5 JS) 5ol llos 3855 elile oy
Zigad by all lia Jza e 5 15] sazun g3 (Slas3]) Susdl chay gy Persist dsws glayl oo
0 a>ls Sas o ST jlsazal ges ellia (lls gag bt axly Suo ylsazal Olagdss o dgmaydl Slagedl
.thenPersistAll Jus

ol ctx.invalidCommand plascr by lg—ady ol_Sad dogs o baylg I ALyl S5 @l 13]
£ Ay i Lle gouxi GreetingMessage wilS 3] Jlaall S Sloé ctx. failedCommand
RV {1 PR RO L

sia 89 .(query messages) aMarwdl Bl dags 0igs (state) Ul Bluyl g s Jisid
el ol yalg¥ll pdlea Yo setReadonlyCommandHandler sasciwis &I

b.setReadOnlyCommandHandler(Hello: :class. java,{
cmd, ctx -> ctx.reply(state().message + ", " + cmd.name + "!") })

Y| PU{ RN P9 [EN BN RV SR [y VERRV BN R RS EORUL SN PUTEN VTS S SO
B yee Bagan W sge ol weny @3lg wely (o3l llsall L) setEventHandler pasciucs
las ydg8 clde cony B3 LS s e Joosll s sl PersistentEntity 3030 (yusil)
o0 alsiy Lo Sg baid nlg @l g o5 eUlin sl dzmmasdl 8300l 3 ol Alusy g o3 IS dl> Olas]

aMzwdl eBgg 85 Y Wl Blazsyl
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b.setEventHandler(GreetingMessageChanged: :class. java, {
evt -> HelloState(evt.message, LocalDateTime.now().toString())

B
Baciisll LS 13] widsll o Baslg I LG LS IS 2850 sdomiuwg clioss g oy Jadow bale
Y producer yal 4 szsl yog gyl Jae Badie ) Lagen o5 slosws L) dndisaall SULSI olls 318 pasas
35 sl 2y g i wliall Badisll J] ol Balely sLbY1 pageas Il @B oall By o) o
S LS Jand aie ine w89 5 Lad] Joool pue s 5ylsal yiogs pasial 13] 4l LS LY
Ll Sasl Lo Joanl) dadlll ag pasituces ol 35wl SlasYl gus Jubad auey 18

Jadll doils .7

Ugimalls 8ysall Glossdl o deganaS LaUa id Bybaall dousdl &gy ol oS Lot 30 8 cualss
oda Jelaw. Jaall digyo 34804 Jdtuwa Sy lgano 50 (Sang Lol l@lly doss IS llai 3] lgosy (4o
Lagom Jasll yUby dayyw dalba Lliay Jadll lia (LS clulaza pUS | Sacd Lasy gasy g0 Slaasdl
Saodl LuSay Al el o 5080 el JVM e dlelad] 8ybaall Sloasdl yyghad syax 5] 5o 3l
el Lo af U3 day ! dondiall 0igy (Joalig alaSTy OLS I zliows 945 LAGOM s 1Yl losy Loase lgee
ol elSays Lagom ¢ oy dial lig S Jaa5 o S caalss ald LYl e e sall @lediy caid Joaall
Aol ol 2ol AUSS yyghat de s B33 ligS Wlgd paax oyo Bulazudly lyazasdl

Sl J> (Say b So Sloadhadl (el olid) daide so LSl 3a go 333l Ladll (oS
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sae ol son guyen B> 1965 sle i (Moore's Law) oo ;oilay cuaaw ol e
dx0 830 ple JS cdelas 18 dayye dogy IS (Fllas doyi) E305eS Byls 8 Lendg Say 4l Oy il ydl
Sy oo i (LS digindl 89 aruces 3031 lin 5l slizedl e ys0 (0318 gl acl 1) lgel yzs]
JB1 48l aaseruiy yholy ¢yl covol Ogwlll 8igxl oLs i dos 3 oo (J3ai 18 S Ly
Ol IS 8 dganall lagll ss2g U3 Lo

exlyn dalaall 3538 3l 8 (exponential growth) Ll sadl gl Jl pgas oo 3 a3 gag
raw) &8Lall ey ull 3aLsh Basb pe g ywel JS Jas A1 Ja e yliazaly aal8 yae LS 1315 Jaally
L ge el b (speed

@ g (concurrently) calice (S lahé ad oSa el ) olyd! el g0 Jilal oie oo
LS o Lao ¢yl Jasi ol elo¥l dday dodleall il o degammal (Say LBo Badeie Oladles alaseul
Lgeo Balazwdl) Lgi Lagd o310l le Olyaeadl 3uass Jle 3508 zalydl coals Lo cllig 5uslg dandlnall dongyis
) 8lgdl si oo wlea @ Lo (CPU) &35S sall dadlaall 8asg e dob guall poilpall degasa I slay losas
(multicore processor9

SIS o spall B sy Baan Oy palio axly w8y 8 el maud 3l zalydl dSe Al

Lol Ol 4T oo aandls (Olimedl de 53590 LS aBg Bagsn oy opol3dl Aogho Ll Bastuall

33 elid ad Jal8 OlS jawass coug a1y eud asuy ¥ 1S ¢ o590 ga (CONcurrency) cyal il
@ gpoloall Jadll lia tnbwd Joid dpsludl Oluwludl oy Jle Lol lia

(Threading) Lol pggan  *

(monitors) ;dlyllg (Synchronization) dwljall ddac @

(Concurrency primitives) dzaljzall dewsludl ¢lg¥l o

non- ) s3> Jl of dllaee y.8ll Olaadly (Asynchronous techniques) daljza s Oleadl e

(blocking techniques


https://ar.wikipedia.org/wiki/%D9%82%D8%A7%D9%86%D9%88%D9%86_%D9%85%D9%88%D8%B1

oligS @l sl oal3dl e Wl Lol

bl .1

30 e3> 905 ol izall By, ad) Az wledl Sl gl oo s slg g0 (Vewsdl of thread) bl
3lgall @ 5Lia Jos 1) Sy daona ] 88, adl dzdy | dcadly daaliie bg s dd aiSay Ml zaliydl
13lg 25T ol g lags e dalac IS gt bogusdl elasly avawy o3l pladl g (Olalall oyliag 8,S141S
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o> Sl e aiall sg2g e Lhtisia y, S5 dl> 31y omn byl (18l bosdl igan B
ol Jleail e Lo liag ) plagiwall dxdledl cdg gl a8 byl oS 13] L gasedl of dudasll Jlas]
ol Joaiy ¥ 16 (333530l dndlaall Bumg 8 L) ddll E Wl yo Josiie s 3529 10 @il Sled
RVLTIN:?

bol degane (o a1 o9 padidl e Ll 3al8 ye sl &1 st o LiSay JVM 3
slasezy Ja sl s las o (31 8340l (Dlocked) ams of sl Jehaesy 30 g dganll dagall
Do 2la Flleall w89 gedn o) iy boysdl Joue

Jro ol & damy &z _wl@ll &Sl 8zl S3l/JLSadl Ol_dae o n sl pg &

.ServerSocket.accept() of Thread.sleep(time) of InputStream.read()

b clid]
top-) LLle¥l dgyall Ols Al oiia Lad dulal) dlgw s olas] ddac Jond dyls Al l5gS cllas
loicaud) 8a3oua ls Vi (bl thread pwl el (lisS &eSa o 23> a9 (level function
sl slae] 8 @Sl blawall Odlaleall 1o suaell )l d8Ls3L
thread(start = true, name = "mythread") {

while (true) {

println("Hello, I am running on a thread")

3
3 33 Byl 13lg poall e Sadl 8 1y (named thread) Lawe s lasl gyl Jlaall 6

slearwl @f o thread aseus 8 (handle) jade oisd lisSesd Juzuwall 8 w9l jamy 2> sl

:start
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val t = thread(start = false, name = "mythread") {
while (true) {
println("Hello, I am running on a thread sometime later")

3
t.start()

JVM d ooy o3l Lol gl Lo Loopud dagsdl aus @ 13]
by olg)|

of LBy IS Lo sl aBol cad By3aall B3 ondll &Il g loy] s3omy e JS i bl Bt
3o Il ode plusicwl aBg ais Thread warall 8 35> gall STOp @l plaseal W oy M8 gyl
oS 13 (interrupt) dsblis puseils of e HIySdl LuSay bya alasczal <3 o Yuy Lile Coangg (il gius
oYl Al 392 ¢l 33 8u3aall Al zlaudlg (blocking functions) dol> Jles eatuy sl

o9 drue dagll J| bldaws &,;:”9 [runNNing Lawd var dwols ;e o yo disludl ddl Jl deadly
1o dagd oo dasdl gasd J| iy glss . False dadll ] gedy basdl lia Blay] auys 5yaun 6>134w[m

131 gd @By Y Al Al ] Sy 58 bl 316 Mg (@l Jiay o) g0zl
class StoppableTask : Runnable {
@Volatile var running = true

override fun run() {
thread {
while (running) {

println("Hello, I am running on a thread until I am stopped")

<4=> &gl gslg
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e e @Volatile wpo ol plasisl oo Lin 10)S3 oy 3l dagall bladl o
130 oy bousdl oy yztudl Al & la) dmadl gl sadl ling &l
63 Y b U3 gag False dall | szall sl bl sioey 16 (ipo o1l
85513 baai (30 e3 1309 dgdle gymall 3l o30Y ol dagill 2da L) colodl bl
lia 3l 215 g2 Wlg (JMM JI o339 Java Memory Model) bl

bo Lo Joseiud IMM e cdynl Lo coddl vie €16 aige S 13] (Slg ool
aagd) Slogleall e 4,

o sa>g running yzauall slasciwl 516 (blocking calls) dlaes Oleld Lesug daus Lya) (IS 13]
JLaall lia 8 558 . False )l running dad bazsd Loaie YWans ol Gomome (05 48 bagsdl 3l oy Josy

-l g ]|9 =&
class ProducerTask(val queue: BlockingQueue<Int>) {

@Volatile var running = true

private val random = Random()

fun run() {
while (running) {
Thread.sleep(1000)
queue.put(random.nextInt())

class ConsumerTask(val queue: BlockingQueue<Int>) {
@Volatile var running = true

fun run() {

484 gl gl
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while (running) {
val element = queue.take()
println("I am processing element $element")

}

}
s oo (queue) I3pL b (consumer) gz wallg (producer) zuall o J—S Syl sy
Sle put() o take() palll 8 gesgs b dad Jouaol) il dlgs 85y gills BlockingQueue
Sy dad 855 i waods bl Jaesd palhall e Ll Sy solie oUlia oS5 @l 1316 sl
e lgruag e by zaib e Yo ling guall deyu elad qacs 5g8 all Al 8 ply sl
s 8 asly IS sy ey OlSlgrwns bae ddin opSlgras s pleall dus ¢ Jlall cad

103 )00
val queue = LinkedBlockingQueue<Int>()

val consumerTasks = (1..6).map { ConsumerTask(queue) }
val producerTask = ProducerTask(queue)

val consumerThreads = consumerTasks.map { thread { it.run() } }
val producerThread = thread { producerTask.run() }
consumerTasks.forEach { it.running = false }
producerTask.running = false

plasaly el 15 Jeai g cellgz wually zmall BME] 3385 8B Jdiz il (B L i l>ya b

consumerTasks.forEach { it.running = false }
producerTask.running = false

5 52 g L2 (LS youlhll o S) take ezl iUl Al 3 o5 Wdlae sl o) s (31 es

L3S oy g Sllansg M iy saie o cllgzuall Ll 58 31 Blae gaall 4 lay o Jehredl dl>
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oSl yiia yo iseal) Al Viigiausang pa3l] 0 B3game

bal deblés
i ablaals o)l Jae abol iy Loa slaul Lde cony il ull JSUaall oi_a 24 cund
Boam wieg sl Libyo aloliy 548 celac dylial Lot Ll Whns b Blisd 2yl (interrupt)
9m;hxgxﬂl;m94smk}gbﬂlH¢§;§1ﬂgInterruptedException;b;zgﬂlag?leabglggﬁ‘um

N pl assblis gy 8 sl {48yl cliyyb
rellgzaall )| ellss Olablaall pogaa Faludl Jlaall Lle cpad

class InterruptableConsumerTask(val queue: BlockingQueue<Int>) : Runnable

{

override fun run() {

try {
while (!Thread.interrupted()) {
val element = queue.take()

println("I am processing element $element")

3
} catch (e: InterruptedException) {
// shutting down

3
(o2do S AW daen xaug lag edsual 13 try. . catch dsS 8 duadn dlsdl {6, o5 oS
byl gy UiS bya g while daglei covol LilgMl while dls 4 lasdg Jdasdl clgsl ady las

wolha liag Al a8 cocazal 8y 431 Ao oyl dabldo cual 18 oS 13] Lo Thread. interrupted()
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sl o oSas g eliziwl ol Layy 18 dabliall Ggas e take() (8 ol bl ybaog o 13] &Y
el e Jalesl) Olebdall alusciwl sie 13> ago liag
Blayyd dmeaydl Byac i zlusd (llidg Thread dsus Je interrupt Leaw ws dsebldall i awd

pleall Lued g g sl s Lo Jasdl JI Leacd
val queue = LinkedBlockingDeque<Int>()

val consumerTasks = (1..6).map {
InterruptableConsumerTask(queue)

b

val producerTask = ProducerTask(queue)

val consumerThreads = consumerTasks.map {
thread { it.run() }
3

val producerThread = thread { producerTask.run() }
consumerThreads.forEach { it.interrupt() }
producerTask.running = false

A S @Soudl Olydie Jasi coo dabliall 385 M8 euall ] Ay 1 By

2slle ool a8 Julda &Sl dzallall asg 046

) d33Sall dalaall Basg B Ohlus agada 90 bgusl @le Slallran o §)ggdall Ollhaall as
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Basg 8 Ohlusd JLaall Lo Jlod 33T e i o of il of da 515 13 Lae yladl 29, 1/0 of CPU
Jliag Pi plByl Glus A5 0 cliSay il oluadl g (CPU-bound computation) d3is sall dalsall
Lo lghan o iyl e die Olalall L1365 eliSay g3l 50 /0 48 Shlus e

Olilasll 2les Losze CPU d3S sall dadlnall alg deyusy guyus padis §ostind LuSlay o Jod Jlaall 8
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oo 4o (generic interface) ¢lsi3l dadss dglg oo xST 90 (executor) iawll
Lo Baleg 13405 451 dgaly @ ExecutorService dgalgll sag>gll run() dlyl
3&zall s plaseiul wold) el @iladl ag [(abstraction) aysdl T}
lagie sy gl 85l sue

8l 8393 Lle 8yl adly L o Laxeg dlyall plgall 3dxy (LS dbluy ga ExecutorService §|
bosl opass dl Ly g oidiall L vy WS dlolall plgall dablis ol saguadl pleall (28 ol iduall
s lebus sy dage JSU1pun Uags ¢y ddne ol bgaddl o suoma sae e Sdia Lyl 1555y a8 Yo plgall ]
Adaall 8 Gls s yollall 8 g g Ll 345 Y dage

dgx 9l pasrudy (generic) Lasass 2531 ag Runnable Jodl ptpudy regarlor yodaiall Jasy
gLyl dagd sy Callable g il Sdis 3 Jand dumasd] Olagled] omy alad o)l b 555 lose
single-abstract-method) syde-s3ae-gl5 Ol3 dgaly Lo Lagro dgals JS <ilS ) dagall JlasST sie
olisS 8 bas (function literal) 5u3aus dls y5a5 Lusad (interface

lod e lelas| @i 3] (built-in executors) ;uuadll yiawll o sac go dxwlall Bly 4eSs L,sb

Lo opossctwall i daall 5281 gy janase 3is elasl el paus o)l Executors 3 saclus
Executors.newSingleThreadExecutor()

gl Executors. newFixedThreadPool(n) gaslg w8y 6 suslg dage plley liawe foduy cillg
palize JSag daga | Lo lalga Jhas 131y boss phoe o 1340 ¢

:3é2a)l Bl B398 2o Joledl LuSay aS gy Lies

val executor = Executors.newFixedThreadPool(4)
for (k in 1..10) {
executor.submit {
println("Processing element $k on thread ${Thread.currentThread()}")

b
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deldb dage JS Lle wons algn 10 Lyl @3 oy o danyl oo bous pans Lladl Jladl 13 3
Sladsi 348 il sl g >y Thread. currentThread() oSl gl de s o)l b sl B3 20

(S Sl ysall gad o cang dall> damaydl

on thread Thread[pool-1-thread-2,5,main]
on thread Thread[pool-1-thread-2,5,main]
on thread Thread[pool-1-thread-1,5,main]
Processing element 7 on thread Thread[pool-1-thread-1,5,main]
Processing element 8 on thread Thread[pool-1-thread-1,5,main]
Processing element 9 on thread Thread[pool-1-thread-1,5,main]
Processing element 10 on thread Thread[pool-1-thread-1,5,main]
Processing element 3 on thread Thread[pool-1-thread-3,5,main]
Processing element 4 on thread Thread[pool-1-thread-4,5,main]
Processing element 6 on thread Thread[pool-1-thread-2,5,main]

Processing element
Processing element
Processing element

o N = U1 N

S EY T N4 L SR PO UPONS U SP: BN I DU PRNDUC TCRN | DUV STRNNIIE CIN
dalzsall plgall

executor. shutdown()
executor.awaitTermination(1, TimeUnit.MINUTES)

plasciul @ ag &8LoYI plgall (28 (Say ooy shutdown () earus (JLadll (o elgndl 3y o

ples Lol 4y LS 13] plgall gaan 3o (o Sdiall gy o> zalisdl conony o il o gl iawait ()

Juiad abolasy plgall o aiall (2dy dlg ddiall Lle shutdownNow() dls plasczal uSad (Jadl
Lgole] 15 plgal
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<debit thread> <account balance> <credit thread>
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= Sl seoyll e Jpeas
100

3932l dwoyll s
150 = 50 + 100
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=232 swopll G
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Janties gl palsdl e dalusis dadlon Ole s L) oSew yusharl) puseras Ll AN (Sgusdl dgass yut

skl dig 8l ¥ 48 Bles Ao 2] LBIS 105y 18 g oputaljaall cpransizaall sae of Loyl dig 3

o8l i
oy gilg Jols 3oy dliay ode Sad (MONIOr) CBlyally Bysy Lo fudll geax clla JVM 3
ldloia g dsews (3 Llye by o s 3 Say dgme L) o 8 aSilualy baiib sslg by
hold) w8lyall ellay «if JLad (yane wdlyal boosdl elliny o 33mmsg ccdbll @adi > allaed of daliuin
(the monitor
oo dgwlll desall Jlos gas lisS 8 as dlls synchronized @1l pusis (o lsall Gl
SLlg 8l asin 3 iy gl IS g0 Jodl tulalon @Il ode 5 Bl 8 ol 90 oS donase B340
ra ] dgmn ydll Byiadl L] . Blaall aess s3onay S Alg 8334 Wl g0
val obj = Any()
synchronized(obj) {

println("I hold the monitor for $obj")
3

$—Lkig (Monitorenter) iyl Jle | —ass Ll gy b di @) oSl Jl Lo 13]

:(monitorexit) a>yw

0: new

3: dup

4: invokespecial
7: astore_0

9: aload_0
10: monitorenter
13: getstatic
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16: astore_2
17: aload_0

18: monitorexit
19: aload_2

20: goto

23: astore_2
24: aload_0

25: monitorexit
26: aload_2

27: athrow

28: pop

29: return

Bk oo ol wle I elgs) JolSIl 485 of Blal J5ls 655 Losie 385 dzmayy Bydeis G paca)
U igma sl Byisadls wBlyall 1ie dSle Lle b o Jan o Lds <Blyall 5o 18 (elizzal 0y
(critical section) z> eud @ Lle gl slio wBlya Blayl go lglsas

oo degane 8 g0 gud 3l s daulg Jeall dolas LByl yelize cleaal JI bysdl Jay bowie
@ SMzoY By bazall bg sl a jlisis (Blall bl A3 ol 33 (GLasdl Al 3) 83kl Lol
gl e daslol el ud dof Ty gl b6 ol CBlpall e Joompan Lol ol e plas gl azsado
1331 e

3 Sy bt w1y b ()1 STl g (synchronized block) dusljzall ALl oudyll plasasdl
3 alidl plasisd dagasad byall sims (Sadl bl Jlaal bae 13] 8ol juis 8 S Laall Ol bzall

damasdl apadl J51a3 8 838 gy dnilall Odladl oy
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<debit thread> <account balance> <credit thread>
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‘java.util.concurrent.locks2u3>-géng?gleﬁﬂlcﬂ;#u36¢>1MJsgm|9m¢wUﬂlJe%
Jaall ella) ooy g3l 50 (reentrant lock) JgsaJl ssle] Jasé Reentrantlock ga iaudl Saleg
dsgall paserud il Oladed] by ing waly s J48 Al> ol (53 0y31 830 Jaall Cllay o Ul
o331 Jlas I Jasdl ya3a5

Joo gl acdi J2a ey a> I (Synchronization) daljallg (locks) Jas¥l Olalasciwl alas @é)y
e Joandly Jaill L o JLaall Juras Sle 938 3281 Jaall dgaly 18 damayd] Olagdesll o 4LS |
Jais cyalizall elesad] Jasy larg doa U oS5 @ 13] g lydl @ &Sl

13] Lo tryLock () @l sgall dagd 5 ataiud oodll Lo lock Lle Jass @ 13] (Il Jlall 6
N ol Jagll e blos

val lock = ReentrantLock()
if (lock.tryLock()) {
println("I have the lock")
lock.unlock()
} else {
println("I do not have the lock")

raiabliay ol zlawdl go Lyl Waed o Lock oSaud dolaseinl aey Lock yysi of 835

val lock = ReentrantLock()

try {
lock.lockInterruptibly ()

println("I have the lock")

lock.unlock()
} catch (e: InterruptedException) {
println("I was interrupted")
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1BLEL 0y 39 Lok alascinly W xaud dadigs dls lieS 4343

val lock = ReentrantLock()
lock.withLock {
println("I have the lock")
3
b s9zg pae pasy Laa (fair ordering) Jslall bl oy by W aug Jasll &1 e )31 8350
oSy o So 832 Job¥ sy o5 il sl Yol opasd Bab e ol aug Jall b HWas] 2Ll Sgay
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s 6 Jaall s e Gudlis bgsdl a agasll 4T g5l (po 5 538 S92 g img dhallo
Bl

alislg selyd)l JWesi

JSluall pa2asn 148 130 ReadWriteLock oo &bl desall oydgs cill JWa8Yl opo liuies 8T ¢ o3
alall o ULl Ty L5aliyg 20 Js3 (writers) oy (readers) 238 o Olond Jaad ol
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&3 538l o ogaall 13e pascius ¥ 58 aLHl e &l o @iyl Lle o Joosll 3o 51 sl Semaphore)
Joogll pogie (3 1iag 5:5dy drale ngd 1stall o S8 goruwall ddle donay O 2o Bl ale 1S
(higher level abstractions) _lel cozue e Slagyadl) julwlS ssle pisciud gyanl
) ] sl Lyl (COUNter) slae b xaudg 3yl gall sasy Bausd &1 5o graxll Jooglls
8 L5 la 3ylgall e g llaall sasll o<y ol I Likasl HUasdl e 48Lo31 5yaall ga dgisle] of 35l gall
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S by Ban 335 S sl sy 3] J8Y 195l e £ o5 o (SPIN lock) Jaall gxud @gloes
Jl il ddany vy Lo Jlia ling Bashe dulac ol 34a5 ¢y 99 lloall ey sugead haid bagsdl ) lagg celac
2o JSay bus Lhed sl > sag (busy-waiting) ,Uasdl

gl (binary semaphore) JLidl ol Joogl Lo b 50 granl Joogll o dols Al
ol Ja8 dsaed o plusanl oSasg Jado 3t g Jao of 190 ppudloll elliny 568 <) anlg 3390 Lle ggum
s o 3 sl cllgran ) sysall Joog i

2580l gl ol dinn

2 (producer-consumer cllgzuall-zeuall ol bounded buffer) azsall c85all sl Ao
lands oSay il s oliall Aoy o) wils o st 3920 1 IS o dSall 03g8 (a3l 3 aiSpuadlS WS
O 13] solisll s gs anall Joloa ¥ o) oy o lisll 030 [yt llgrs s> pasll culi cB5a o35 6
L4 o35l o5 13] yoliall Belys lgruall Jolo W1 wog Lilias yiskall

Jo @ alie d bl glg 5T alaser il (oo a3l & Jol 8ya o & S & Jglomo ot
a3 el

val buffer = mutableListOf<Int>()
val maxSize = 8

(1..2).forEach {
thread {
val random = Random()
while (true) {
if (buffer.size < maxSize)
buffer.plus(random.nextInt())

3
(1..2).forEach {
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thread {
while (true) {
if (buffer.size > 0) {
val item = buffer.remove(0)

println("Consumed item $item")

}

oSlgually ylonnall Basnyg 33 JI Loy lagre s>y IS Slguusy (asus go dyiie (35 oy
Lol e oyo Bmedl 33y U3 Madyg o Mgl of youe zloY dolue s o5 13 L Jlsdl e
13lg By JS 3 yausll jWanily ascid pydglone Jaiil yoai poiis Ll g Joull lin pe dSally (oyisall Jias il
.433S yall dodleall Ba>g &égﬂmlg.b)&”&a 9.0;9‘] 'L,QJLW cwall yatiuoud .;Lé)l.é u)}d\” le

pogan oyl 9o Lo Lled (i seall 8 o SLadl o 13ae Lyl 39 oy 5T 3405 d0LS ] ooy oyoed ellid
oo Il Sl elys 85Salls «(count) saally Blazdl e 538l ] 1is 2330 o sz gyand] Jsosll
b g3sall 8 daliaall (SLaYl e SLallg deslall (Sl le Jodl g ppiyan dsos L ol
gl sty Beglaall (SLedl sae ayiewd laue 2l olg guaie of aei of 18 12516 BiSa aeall
By ladl (Sl sue sy Ji0 s2yg yaie ol IMgial 8 Blins GISs o594y

val emptyCount = Semaphore(8)

val fillCount = Semaphore(0)
val buffer = mutableSetOf<Int>()

thread {
val random = Random()
while (true) {
emptyCount.acquire()
buffer.plus(random.nextInt())
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fillCount.release()

thread {
while (true) {
fillCount.acquire()
val item = buffer.remove(0)
println("Consumed item $item")

emptyCount.release()

}
Joooll bas dac o5l 13 Y o lay ells pag  Ja8 @l el ¢ 93 9)l Cimug aSTIL wim e 130

oo 3 gy ol LuSayg Bl Ludi (8 s e 38T U8 1o da3l8l Joasd Sagd sty wdg b dilall I
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sl 213 1301 d58se (655 ) gy Al oo
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val emptyCount = Semaphore(8)
val fillCount = Semaphore(0)

val mutex = Semaphore(1)

val buffer = mutableSetOf<Int>()

thread {

val random = Random()

while (true) {
emptyCount.acquire()
mutex.acquire()
buffer.plus(random.nextInt())
mutex.release()
fillCount.release()

thread {
while (true) {
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fillCount.acquire()
mutex.acquire()

val item = buffer.remove(0)
mutex.release()
println("Consumed item $item")

emptyCount.release()

}
Wisall e gsm 385 IS (release) yysig (acquire) clua mutex ddlol Lad ,slgd! 51l 8

dinlfll wlerasi] &

iy aall SULI | b bae Joos 6383 ol oSagd (Biludl oy (o3l audill 6 2D 90 g0 LS
Lo sl dial & gmmayy 8300 LS 18 (Jailly puBlially jolsdl eudll 8 Lyl LS il yue dl> 6
28 1 JSLaall 030 ¢ye sl cdo 18 dal )l Bly deSa Bandl g [Esl5 oSy 18 Olagand] Eaisd
gl gla5Yl o S sue e gl dSall goid 0asy Lag (5 &l of) Lla 0 1.5 5oyl
(concurrent collections) dualjuall Olesasdly (CcONcurrency primitives) dwljzll

Olagand! Lo ol e 4k 3 By dwlud] g1l 030 (o Lasy Gl Guall pludYl laius
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ConcurrentHashMap
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w3 2Lt 8o gan oy 8 save S Balel e cobaii dlg qenadl yud dilae Jhiza g1 Jo¥l by
22 48 Sl sl e 38LoYI dlae 36

JLaBYl (o & cgamma e B Blo g3 (MS_all 03 o ConcurrentHashMap dswaudl cuns
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IS i cony )l dgmaydl Olagadl dgaS o andls iy Laly duds cBgll b Bainta Olaaod Saod

03l oasadl da pa iy (3ULY! Lle Mas get () wladl ddae b ¥ ells ] @8LoYl  Jedicia

JBall gl
java.util.Queue dgalg) slazal g3 4515 )31 dnsas oo (blocking queue) asall 5oyl

o dlac Biei b (thread-safe blocking operations) d.a¥l by =Jl | daei Sldac @esd

Ula 5 Sy o> Jehredl gara Al pUE() dilaslly § 6 3t youllll oSy o> Maniw g ctake()
ol Jolosi bags 335 ol 1 A lasll yudi o Aans g buc SIS 13] e Joud) youllall L3 Yoo

sl Yoot A>3 035 Y LAy biid aslg s poud (Sl pea) losie iy 13aue 356
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sag SldlgArray i a8 |8 yapoes s java.util.concurrent.ArraylListBlockingQueue

Lagia 8a>lg J<I LinkedList |8 -0 pocas java.util.concurrent.LinkedBlockingQueue
il &5llg daslall aly) sy Lalsls (yulad lgalaseisd ols (S Baude 53,5331 0dag 2dally gilicaa

s Lies @il c8g 8 Laluly ol cdsall oyisall Al daud ] sl youlb aluseinl g3 g
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val buffer = LinkedBlockingQueue<Int>()

thread {
val random = Random()
while (true) {
buffer.put(random.nextInt())

thread {
while (true) {
val item = buffer.take(0)

println("Consumed item $item")

}
s dg 8 LS of WS yaulall plasrl LuSay Ula e oyl 3l dalezall Olagdnd] gean caasl gy S

Z.L.‘>-'9
13.7.x

dsyall wipsill .z
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Java.util.concurrent.atomic dajsdl 3 dunludl g1l oda (2o danldll

((object references) -3l dexlyl a5 J dLoYL ,wui g5 JS oliaull 8 38 e
dadll cuasd 9i Il dagll > QL,JA;)Esgg Long slse le AtomiclLong R Jall e e

agl320 ID J9aS lagy o bsesdl oy yziia slae o dzadsadl plasizsdl @l gl dual dayyhay

val counter = AtomiclLong(0)
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(1..8).forEach {
thread {
while (true) {
val id = counter.incrementAndGet()
println("Creating item with id $id")

el e 93 2o ometizud (usl 13ls] of JDK 1o 1.8 slasil auses eus 13
oD s 3929 2o el ausdd dleld 1551 lang DoubleAdder g LongAdder laa
oLl

Sshn 929 @xlall 5o g0 cl ey 588 a0 Yy oS slis o ga AtomicReference cauall

sl S3ls gan] el S I ooy agen @) zladly anls o515 38 Liay b 5is) olawd)

Gdsny b ISo null o 4ol yddl dadld gl oy (lazy initialization) &g.s)! 4 gl A
tioouall dagdll ] dagdll Sasud lasxg 3]s lgro (0

val ref = AtomicReference<Connection>()
(1..8).forEach {
thread {
ref.compareAndSet(null, openConnection())

val conn = ref.get()

3
3
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CountDownlatch sl .2
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el saze ol dualjzall ot Aoyl 6300l 3 a5 guiy
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L aild b ) LS o I LaS L _alai pL Syl 30 oo dage 35l o aSay o 59 algdll e (pile
s Mall ) Jlasdl L8 4 i bo JSo alally Llsll dasMall s | cliSasd @asMo Jiai aslg S alga
Ladl 1ia Jac digyb Lo odag gl

ol tlgzadlae slydll Li0dl aay U Feed (jiS Lai Ao processFeed Lauws d1sS Lolge paaiw
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fun processFeed(feed: Feed): Unit {

println("Processing feed ${feed.name}")
3

Il osgay 43385 S S yees (UL BuclB oo Lgielyd LiSay lagy «Lisdl oo dadls Lhael Wil o yudins

:(cached thread poo) w8 sall Lol game g by yolsdl Executor ;eSuwg Executor i

val executor = Executors.newCachedThreadPool()
:0Lae paan JS! iy Olgessdl yie @ls Jlasy] I zlisvas J3431g

fun sendNotification(): Unit {
println("Sending notification")

3
A1l elesial oo ST 31 LSy @S o) il 1S dadlea) by sdl sissy Laad 3 s
Cododg slie plisuiul o Sl 335l §obiadl g s JLasS! s3oas Baslg 330 sendNotification
IS s slaall 83l o dbolungy LSy (oy3-1 830 Salasll yhaws &S elll pog (iss daga IS clgsil asy slasill
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fun processFeed(feed: Feed): Unit {
println("Processing feed ${feed.name}")

fun sendNotification(): Unit {
println("Sending notification")

val feeds = 1istOf(

Feed("Great Vegetable Store",
"http://www.greatvegstore.co.uk/items.xml"),

Feed("Super Food Shop", "http://www.superfoodshop.com/products.csv")

val latch = CountDownLatch(feeds.size)

val executor = Executors.newCachedThreadPool()
for (feed in feeds) {
executor.submit {
processFeed(feed)

latch.countDown()

latch.await()
println("All feeds completed")
sendNotification()

ey i CPU 8y o ajall cllgeug (Jo Llatch.await yawll e u.“uj_)” sl Y Mooz
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Syl ==l &
8ainis bo s oy gilg LyclicBarrier oo Jyludl asll z¥e arin 331 polize uwlel g o5
el sl adlalase il i yelhalld gl I goan Jai o>y il

Lansar el i s @f Bhasall (oamy 385 o)l e bgasdl g0 desane bl o5y Lowie 5o (barrier)
JEsdl 16 sials

S J8 Sl el s ey (8 a3 Y oo Badene oSkl 8 Lale gy alls (o5 LT Jasesd
3a8 Sagg g olse B sy gidly Jadie s (8 Jasi dage JS oSLe¥l g 8 7l Jodl aldll
S Sag tanly a5 (LS 8 gl dage JSo aiate bgs e Badate plge Ji2id Basb e Al ola
2olgall gean 3 Gl JlaS| s3aay Uiy Sl calall lagd sl e sl dago
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class CopyTask(val dir: Path, val paths: List<Path>, val barrier:
CyclicBarrier) : Runnable {

override fun run() {
for (path in paths) {
val dest = dir.resolve(path)
Files.copy(path, dest, StandardCopyOption.REPLACE_EXISTING)

barrier.await()

2zl g8lon e 2890 JS) algall Syl 13di0 del wcll any

fun copyUsingBarrier(inputFiles: List<Path>, outputDirectories:
List<Path>) {
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val executor = Executors.newFixedThreadPool(outputDirectories.size)

val barrier = CyclicBarrier(outputDirectories.size)

for (dir in outputDirectories) {
executor.submit {

CopyTask(dir, inputFiles, barrier)

}
slanzal e S8 Lggd y3ou 830 JS 8 aslasiwl sle] (Say il oo jal> 529 Li3all ast (g3 WS
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fun persistOrder(order: Order, callback: (String) -> Unit): Unit = ...

fun chargeCard(card: Card, callback: (Boolean) -> Unit): Unit = ...
fun printInvoice(order: Order, callback: (Unit) -> Unit): Unit = ...

persistOrder(order, {
println("Order has been saved; charging card")
chargeCard(order.card, { result ->
if (result) {
println("Order has been charged; printing invoice")
printInvoice(order, {

println("Invoice has been printed")
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val executor = Executors.newFixedThreadPool(4)

val future: Future<Double> = executor.submit(Callable<Double> {
Math.sqrt(15.64)
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val executor = Executors.newFixedThreadPool(4)

val future = CompletableFuture.supplyAsync(Supplier { Math.sqrt(15.64) 3},
executor)
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future. thenApply {
println("The square root has been calculated")
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fun persistOrder(order: Order): String = TODO()
fun chargeCard(card: Card): Boolean = TODO()
fun printInvoice(order: Order): Unit = TODO()

CompletableFuture. supplyAsync {
persistOrder(order)

}.thenApply { id —>
println("Order has been saved; id is $id")
chargeCard(order.card)

}.thenApply { result ->

if (result) {
println("Order has been charged; printing invoice")
printInvoice(order)
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fun persistOrder(order: Order): CompletableFuture<String> = TODO()
fun chargeCard(card: Card): CompletableFuture<Boolean> = TODO()
fun printInvoice(order: Order): CompletableFuture<Unit> = TODO()

CompletableFuture.allOf(
persistOrder(order),
chargeCard(order.card),
printInvoice(order)
).thenApply {
println("Order is saved, charged and printed")
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