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package com.easy.kotlin

fun <A, B, C> compose -> C, g: -> B): -> C {
return { x -> f(g(x)) }

}

fun isOdd =x%21=290

fun length = s.length

fun main {

val oddLength = compose(::is0dd, ::length)
val strings = listOof("a", "ab", "abc")
println(strings.filter(oddLength))
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interface G<A, B> {
B apply(A a);
}

interface F<B, C> {
C apply(B b);
}

interface FG<A, B, C> {
C apply(A a);

}
public class <A, B, C> {
public static void main(String[] args) {
G<String, Integer> g = (s) -> s.length();
F<Integer, Boolean> f = (x) -> x % 2 l= 0;
FG<String, Integer, Boolean> fg = (x) -> f.apply(g.apply(x));
List<String> strings = new ArraylList();
strings.add("a");
strings.add("ab");
strings.add("abc");
List<String> result = new ArrayList();
for (String s : strings) {
if (fg.apply(s)) {
result.add(s);
}
}
System.out.println(result);
}
}
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Kotlin,

15 Kotlin 5 Java 1% (2)
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Kotlin 2 Fif A Java KD,

BT AR R ZINERE — AT, MR ENER, SARENRTEFS ARKBTSEE
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BAHEREESHERT .
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F 1= Kotlinfg 1
1.1 kotlinT&j 52

1.1.1 Kotlinfifi®

RS (Kotuwn) B—EETEHASL5, MTEHEESEMEA0L2BL, BRKK, KA
KENIARNE, BILREZ2RE, BRBICTEHAE, BFREHRANGFZEMIKE. B
M LRARREEST, AZREETENHET.

FNXEFAKotlin, FLE—TTAXMKotmHB e ENIREFEITES. E2—ESKERRE
B, XEHIVMES, Android &, NIEsRISiziTE, Ahs380% . Z#F5Java, Android
100% e BE#E1E.

HIEiRiTE RSB Saint Petersburg, Russia JetBrainsHl BA A7 F B+ K ( Andrey Breslav ,
https://www.linkedin.com/in/abreslav/ Y& AN, iREB7Egithub L, HLIMFE ZletBrainsHElBARL R I
BRI

INR—MEYHREFNAR, BEERTHRENAE,
ALk G B E— Tk Bwikipedia[0]fKotlinfé 5

L] A&
witE JetBrains
TP JetBrains 5 R TTHRE
B {TRTE Kotlin 1.1.2 (2017448 25H, 34XHi)
IR AR & 17 H &7 Kotlin 1.1.3 EAP (20174E5827H, 2KH7 [1])
KERG BSRE
RGpEL iy H Java R EE 43540 I & JavaScriptiR A5
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https://twitter.com/abreslav
https://www.linkedin.com/in/abreslav/

BIERSR FEEIZFFIVMEL ZJavaScriptiy i as

e Apache 2

XY RA kt

) 3y kotlinlang.org

BEES Java. Scala. Groovy. C#. Gosu

CF - XENBHRE, MHEARHELSHEERNE)

KotlinfEZ R A B REMetbrains/ A5, EAE—RIIEHAGEFN™ R, EWAndroidiBFRNRX
FB9ANndroid Studio, Javaf2 & G {I1R X A SIntelli) IDEA, £F BiimAIWebStorm, PhpStorm%ZEZ, A
P, {EAIntelli) IDEAT Fr & Kotlinfe P S IEEEIE.

KotliniX MBS MN—FFREHEINS, ELBAET . BALEREHENRERKF IS B 4EXT L5
B:(2016.2), XR—ILERFHNIBES. EXBAREEAOT ¢

2011478, JetBrainstfEHiKotlinTi B .

2012%F2 8, JetBrainsl{Apache 2iF TJiEFEILINE .
2016528 15H, Kotlinv1.0 (B—MEARERAE) &7,
2017 Google I/0 K%, Kotlin “#%1E" .

Kotlin RERZ T—REFIES(LRIFSESHM | kBN, 25635, IRk, ¥R
R BT,

KotlinBy 4w 1% s kompiler o] I IR 37 H S FH #RAZE] Maven. Ant 8( Gradle TE%H, iX{#F157 IDE
FHLZNRBEBRFH AEBENVGREE, TIUEFHFETFEHFEH.

KotlinIAKZ¥TL B B, EZE & contributors X338t 28 B T kontributors.
1.1.2 Kotlin 7tE:2016

2016 2 Kotlin  “JTEE (First year of Kotlin) ", BWMZH T XF—MBERRERE—F R

£ .
&
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Kotlin LOC
o on GiItHub

e Tat s e A7
1 4
P4 U3 [ 20 1 L?ﬁ

Github FEIRIRIDER T/, 8000% F TkotlinIii B ., {#H Kotlin I AZEIEL .

Kotlin 2 TREIMZIT, KFMATRITEBTEIRMNEE, iBXIA{U Java 1 Scala, BE &K
7£ Android FFEEE, #E A Android E&AY Swift,

HFERITEMR:

o BIE—FhIEA Java FUIES
o ILELL Java ER S, RESERSHOINE WASBERE. 40 SIFE=18%t

e 1L'ELE Java EfESE, @13 & #5F variable type inference, higher-order functions (closures),

e aon

extension functions, mixins and first-class delegation LI,

o ILELEBMAMESXNF ScalaiB = ENFEE,
Kotlin (92 SR H T, FIEELT—MESRR. FRENER RS 7 CHERNZ EF

1.2 REFEITH
THERENERIHS

1.2.1 =iwIDE

REPZ ST, AREBEAMFLSZTHE, BEEANERTH
https://try.kotlinlang.org/

R LB EEA=RIDERRIF R EKotinf{#E, Hizftz, —MafTrEINTE :
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https://try.kotlinlang.org/

f 3 ¥ ¥ B 2 shortcuts | (@ Convertfromjava | 3¢ Exitfullscreen
Examples ' Hello, world! » Simplest version  Simplest version.kt
4 Examples I S| By - =
4 Hello, world! — e

Simplest version " import java.util,Date
import java.text.SimpleDateFormat
& Simplestversionkt & POSEi JENmL e P

fun main(args: Array<String=) {
println(“Hello, world!")
println(SimpleDateFormat(“yyyy-MM-dd HH:mm:ss").format(Date()))

0/42

On-the-fly type checking
Hello, world!
2017-06-04 17:03:09

1.2.2 K LSTIMERE
KotinZizfTEIVMIMEBE THIIES . BEAFITEFRIDKIRIE,
ENERNHFARFTEITFIDERM—LEEIS, 777 IDE 2HREMNEE, EFLEHET, Bt

BERGLIT.

FERaSTIRE, A1 AT EHF FKotlin REPL (Read-Eval-Print-Loop, X B RXREIEIREE) .
REPLT] USSR R EKotlinfXAs, HFEBZTER. BEREPLZEAR T IMATIER. MK UZIKE
AR,

TEBAIH T EAEE Kotlin i 1TIRE,
Kotlin A5 & 1738 T Bz 2Kotlin Compiler, BBRIRIIRAZ 1.12-2, HTHEER !
https://github.com/JetBrains/kotlin/releases/tag/v1.1.2-2

XA zipB B\ EKotlin Compilerftz Mk FijarE . @BEE, BREHWT !

— bin

— kotlin

— kotlin.bat

— kotlinc

— kotlinc-js

|— kotlinc-js.bat
— kotlinc-jvm

— kotlinc-jvm.bat
L— kotlinc.bat
build.txt

lib

|— allopen-compiler-plugin.jar

—— T ——————

|— android-extensions-compiler.jar
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https://github.com/JetBrains/kotlin/releases/tag/v1.1.2-2

kotlin-annotation-processing.jar
kotlin-ant.jar
kotlin-build-common-test.jar
kotlin-compiler-client-embeddable.jar
kotlin-compiler.jar
kotlin-daemon-client.jar
kotlin-jslib-sources.jar
kotlin-jslib.jar
kotlin-preloader.jar
kotlin-reflect.jar
kotlin-runner.jar
kotlin-runtime-sources.jar
kotlin-runtime.jar
kotlin-script-runtime-sources.jar
kotlin-script-runtime.jar
kotlin-stdlib-js-sources.jar
kotlin-stdlib-js.jar
kotlin-stdlib-sources.jar
kotlin-stdlib.jar
kotlin-test-js.jar
kotlin-test.jar

TTTTTTTTTTTTTTTTTTITITITT

noarg-compiler-plugin.jar
F—— sam-with-receiver-compiler-plugin.jar
L source-sections-compiler-plugin.jar

[ —

license
F— LICENSE.txt
F— NOTICE.txt
L— third_party
— args4j_LICENSE.txt
— asm_license.txt
— closure-compiler LICENSE.txt
— dart_LICENSE.txt
— jshashtable_license.txt
— json_LICENSE.txt
maven_LICENSE.txt
pcollections_LICENSE.txt
prototype_license.txt
rhino_LICENSE.txt
scala_license.txt
trove_license.txt

[TTTTTT

trove_readme_license.txt

4 directories, 50 files

Hr, kotlinc, kotinF AL REEKotliniB = Y4 IF kS EFNIE F7Kt class S 4,

A1k FE— Tkotlinch% -
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#!/usr/bin/env bash

#
B R R i T
Copyright 2002-2011, LAMP/EPFL

Copyright 2011-2015, JetBrains

This is free software; see the distribution for copying conditions.

There is NO warranty; not even for MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE.
SR R

#
#
#
#
#
#

cygwin=false;
case "“uname™" in
CYGWIN*) cygwin=true ;;

esac

# Based on findScalaHome() from scalac script
findKotlinHome() {
local source="${BASH_SOURCE[®]}"
while [ -h "$source" ] ; do
local linked="$(readlink "$source")"
local dir="$(cd -P $(dirname "$source") && cd -P $(dirname "$linked") && pwd)"
source="$dir/$(basename "$linked")"
done
(cd -P "$(dirname "$source")/.." && pwd)

KOTLIN_HOME="$(findKotlinHome)"

if $cygwin; then
# Remove spaces from KOTLIN_HOME on windows
KOTLIN_HOME="cygpath --windows --short-name "$KOTLIN_HOME""
fi

[ -n "$JAVA OPTS" ] || JAVA_OPTS="-Xmx256M -Xms32M"

declare -a java_args
declare -a kotlin_args

while [ $# -gt @ ]; do
case "$1" in

-D*)
java_args=("${java_args[@]}" "$1")
shift

-J%)
java_args=("${java_args[@]}" "${1:2}")
shift
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*)
kotlin_args=("${kotlin_args[@]}" "$1")
shift
esac
done

if [ -z "$JAVACMD" -a -n "$JAVA_HOME" -a -x "$JAVA _HOME/bin/java" ]; then
JAVACMD="$JAVA_HOME/bin/java"
fi

declare -a kotlin_app
if [ -n "$KOTLIN_RUNNER" 1;

then
java_args=("${java_args[@]}" "-Dkotlin.home=${KOTLIN_HOME}")

kotlin_app=("${KOTLIN_HOME}/lib/kotlin-runner.jar" "org.jetbrains.kotlin.runner.Mai

n"
else

[ -n "$KOTLIN_COMPILER" ] || KOTLIN_COMPILER=org.jetbrains.kotlin.cli.jvm.K2JVMComp
iler

java_args=("${java_args[@]}" "-noverify")

kotlin_app=("${KOTLIN_HOME}/lib/kotlin-preloader.jar" "org.jetbrains.kotlin.preload
ing.Preloader" "-cp" "${KOTLIN_HOME}/lib/kotlin-compiler.jar" $KOTLIN_COMPILER)
fi

"${JAVACMD:=java}" $JAVA OPTS "${java_args[@]}" -cp "${kotlin_app[@]}" "${kotlin_args[@
13"

FMTEY, kotlincREiZEKk#javatr S8, P, {EHKotlin Compiler, B &EHIDKIEE,

Hrkotlin-preloader.jar. kotlin-compilerjar & N Afk#hjar, NAEXZE
org.jetbrains.kotlin.cli.jvm.K2JVMCompiler,

kotlinfp & BIA N T
export KOTLIN_RUNNER=1

DIR="${BASH_SOURCE[@]%/*}"
: ${DIR:="."}

"${DIR}"/kotlinc "$@"

TTNEE, BEEEMKHikotlinc, AEifZEAMEH

if [ -n "$KOTLIN_RUNNER" ];
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then

java_args=("${java_args[@]}" "-Dkotlin.home=${KOTLIN_HOME}")
kotlin_app=("${KOTLIN_HOME}/1lib/kotlin-runner.jar" "org.jetbrains.kotlin.runner.Mai
n")

MIXMBEE, FTTILEY, KtclasstEjavatsITHI, T EMkotlin-runnerjarX MEHEEE—
H. B, Fftseani&Kt.classfRlava.classX {4HH &HiX/ kotlin-runner.jarfyiB ik &t F X 31,
tEiElR, KotlinAyBytecodefRZEAIIVM bytecodefFZE—kotlin-runner jarfRET X R . HAEH
TEROTERR

( kotlin-compiler jar )
| kctlin—runner.jar—+

java
HelloKotlin Kt gt | Ratlin »|  *Ktclass
Compiler
HelloWorld java o Javg - *.class
Compiler :

—-

java

f&scala, groovyFETIVMAYES Bcompiler,runner, EAEHRXBAXFIzITHARN. FESHMET Lt
HFEEAE, BHERE M. b, scalacBIANA%E

https://github.com/EasyKotlin/scala/blob/2.12.x/src/compiler/scala/tools/nsc/Main.scala

St scalacHF e S ITHIAR ¢

execCommand \
"${JAVACMD:=javal}" \
$JAVA_OPTS \
"${java_args[@]}" \
"${classpath_args[@]}" \
-Dscala.home="$SCALA_HOME" \
$OVERRIDE_USEJAVACP \
"$EMACS_OPT" \
$WINDOWS_OPT \

scala.tools.nsc.Main "$@"
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HAI#RETkotlin-compiler-1.1.2-2zip, MEMERNERT. RERERGHELE

export KOTLIN_HOME=/Users/jack/soft/kotlinc
export PATH=$PATH:$KOTLIN_HOME/bin

14T source ~/.bashrc , g {78 kotlinc , BITJREPLIME, FRMTIUEBT WM NHHE :

$ kotlinc

Welcome to Kotlin version 1.1.2-2 (JRE 1.8.0_40-b27)
Type :help for help, :quit for quit

>>> println("Hello,World")

Hello,World

>>>

RIE, AN RUESE A python,ruby,scala,groovy fIREPL— 1 £ RIEZ ZKotlinB I R KRB T .

1.2.3 {£HIntelli] IDEA
RHTRARAIIDEAE ZRIALRRL T KotlinZR iR,
BB XETHZEntell) IDEA, THRER :
https://www.jetbrains.com/idea/download/index.html
WREZEDIAEIDEA, HABRZH—T, JUETEXNMTIE TH—T !
https://www.jetbrains.com/idea/documentation/
LHSTEE, AJER File > New > Project , AT PUEFF
Koltin: Kotlin(JVM), Kotlin(JavaScript)

WTEERR
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e e
% Java
% Java Enterprise
= JBoss
68 J2ME
[ Clouds
# Spring
= Java FX
i Android
Intelli) Platform Plugin
@ Spring Initializr
Maven
(2 Gradle
& Groovy
i) Griffon
Grails

Application Forge

= Scala

7 Static Web
C# Flash

= Python

= Empty Project

2 Cancel

K Kotlin (JavaScript)

Kotlin module for JVM target

MNew Project

Previous

[ Next |

5] L iEFEMaven,

GradleMEB T, ABFAGradlekETIE., W TR :
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- e
=Java Project SDK:

% Java Enterprise

Mew Project

= 1.8 (java version "1.8.0_40")

Additional Libraries and Frameworks:

“. JBoss zJava
i )2ME B3 Ear
) Clouds @ Groovy
# Spring
g Java FX K Kotlin (JavaScript)

I, Web
& Android

Intelli) Platform Plugin
&g Spring Initializr

Maven

& Groovy
i) Griffon
Crails

Application Forge
= Scala
K Kotlin

¥ Static Web
C# Flash

= Python

% Empty Project

? _Cancel

Previous

ReizREELBEE, &REFFHGCradle THAKH,

T,

WS e X QR ¢ com.easy.kotlin.chaptor] . Helloworldkt » | # ¥3 % @ 7 8B
% easy_kotlin_chaptor_1 src | g main kotlin com | [ easy kotlin chaptor] | [ Helloworld.kt
8 & Project - # | #- I~ (& easy_kotin_chaptor_1 & Helloworld. kt
g v Bz easy_kotlin_chaptor_1 ~/easykotlin main()
= » m.gradie package com. easy.kotlin.chaptarl
- .idea
build e
g sre « Created by jack on 20817/6/5.
'5' = main ’
& groovy K 1 main(args:Array<String){
N java printinf“Hello,World! "}
v kotlin
v com
easy
kotlin
chaptor1
« Helloworld kt
resources
2 test
(& build.gradle
& settings.gradle
v llnExternal Libraries
=< 18> y/Java/J
Gradle: junitjunit4.12
Gradle: org.codehaus.groovy.groovy-all:2.3.11
Gradle: org.hamcresthamcrest-core:1.3
» Gradle: org.jetbrains.kotlin:kotlin-stdlib:1.1.1
» Gradle: org.jetbrains.kotlin:kotlin-stdlib-jre7:1.1.1
Gradle: org.jetbrains.kotlin:kotlin-stdlib-jre8:1.1.1
> Gradle: org.jetbrains.kotlin:kotlin-stdlib-js:1.1.1
» = Gradle: org.jetbrains:annotations:13.0 Run [ com.easy.kotlin.chaptor| HelloWorldKt - 4
> /Library/Java/JavaVirtualMachines/)dk1.8.8_48. jdk/Contents/Home/bin/java "'~javaagent: /Applications/Intel11)
objc[15221): Class JavalaunchHelper is implemented in both /Library/Java/JavaVirtualMachines/jdk1.3.0_40.jdl
Hello,World!
=5 Process finished with exit code @
5]
=
3 |0
H
2 =
= x
* »
IView  ConsoleMavenPlugin [ Terminal @ 0: Messages | J»4:Run % 6: TODO

[ compilation completed successfully in 20s §15ms (moments ago)

828 LF: UTF-83
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)

TR IEME. FVKFE— kR Cradle

0o

suibnig [

asy_kotlin_c
=Source Set
[aTasks

asequieq

ApRID &

manp mreq

s3fo1g uane

PINg wy 8
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@ | 609 of 2014M



FAHE src/main/kotlin NHEFTE package :com.easy.kotlin.chapterl

RIGHEHelloWorld kt, 45 I TG

package com.easy.kotlin.chapterl

/**
* Created by jack on 2017/6/5.
*/

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

unﬁﬁ" %@L‘ﬂ _ New > W
o main [ k Fxrld.kt-'}
{ 3 Cut 38X ’
- . hec [ Helloworld .kt
opy L
E v B easy_kotlin_chaptor_1 ~/easykotlin . =
. Copy Patl T3C
| > m.gradie »
‘m ke idea Copy as Plain Text
B build . 2
& . src Copy Relative Path Nt 38C  |on 2017/6/5.
g v Bgmain [l Paste BV
@ groovy <String=){
',.; java [ Jump to Source | ki
2 kotlin Find Usages NF7
v com
¥ easy Analyze >
v kotlin
v chaptorl Refactor >
‘HE||DWOr|d.| Clean Python Compiled Files
= resources
> Igtest Add to Favorites >
(3> build.gradle
ey i =
et settlng?.gra_dle Reformat Code L
¥ |llnExternal Libraries
» Bm< 1.8 > /Library/ava/avavirtua  Optimize Imports o)
» [ Gradle: junitjunit:4.12 Delete... &
» [ Gradle: org.codehaus.groovy:gre oL ;
» I Gradle: org.hamcresthamcrest- = Mark as Plain Text
» [y Gradle: org.jetbrains.kotlin:kotlil L ) )
» [ Gradle: org.jetbrains.kotlin:kotlii ~ Build Module 'easykotlinchaptor1main
» [ Gradle: org.jetbrains.kotlin:kotlii Recompile 'HelloWorld kt' 4 3%F9
» [ Gradle: org.jetbrains.kotlin:kotli . e T
» [ Gradle: org.jetbrains:annotation Run ‘com.easy.kotlin.chap...
§ Debug 'com.easy.kotlin.chap... Sk
' f  J 3y
¥i Run 'com.easy.kotlin.chap...' with Coverage | T
L chaptorl
K Save 'com.easy.kotlin.chap...' L Helloworld.kt
Local History >
8 3 Synchronize 'HelloWorld.kr'
it Reveal in Finder
Al
* i Compare With... ¥D |
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BRI =F2 T
# easy_kotlin_chaptor_1 ¢ HelloWorld. kt

package com.easy.kotlin.chaptorl
e

* Created by jack on 2817/6/5.

E fun main(args:Array<String=){
println{"Hello,World!™)

H
Run [ com.easy.kotlin.chaptorl .HelloWorldkt - T
S /Library/Java/JavaVirtualMachines,/jdk1.8.08_40.jdk/Contents,/Home/bin/java ...
objc[16036]: Class JavaLaunchHelper is implemented in both /Library/Java/JavaVirtualMachines/jdkl.8.0_48.jd|
Hello,World!
%} Process finished with exit code 0
.
........ =
=
e
b4
?

EMUWEIDEAREFI S AITEE, o MEH IDEASE A KotlinERE(F A 8912 Ok ijar €

/Library/Java/JavaVirtualMachines/jdk1.8.0_40.7jdk/Contents/Home/bin/java "-javaagent:/A
pplications/Intelli] IDEA.app/Contents/lib/idea_rt.jar=65404:/Applications/IntelliJ IDE
A.app/Contents/bin" -Dfile.encoding=UTF-8 -classpath /Library/Java/JavaVirtualMachines/
jdk1.8.0_40.7jdk/Contents/Home/jre/lib/charsets.jar:/Library/Java/JavaVirtualMachines/jd
k1.8.0_40.jdk/Contents/Home/jre/lib/deploy.jar:...

../kotlin-stdlib-jre8-1.1.1.jar:
../kotlin-stdlib-jre7-1.1.1.jar:
../kotlin-stdlib-1.1.1.jar:... com.easy.kotlin.chapterl.HelloWorldKt

Hello,World!

Process finished with exit code ©
AT R TRERED © https://github.com/EasyKotlin/easy _kotlin_chaptor 1

1.2.4 {# AEclipse
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{F ABEclipse I & &1, O LURIE L2 KotlintiFRiFTKotinBFHF %, B2, A FELbFER
IDEARNERE . MRERTERALEKotinZEIDEFFL, RFIEINFEAIDEA, JetBrainsB RHIZR
7, ERZELEEclipse XN EFRS.

KR TEEENB— T EEclipseh FF &k KotlinfE FHIT73%

B, ¥TFF Help > Eclipse Marketplace , Z1TE

project Run  Window [EEIY OWUOEE= L w%@l) [ esss 6850 E— 23:32:056 Q @ =
workspace - <Java EE> - | ik ] !

¥ = hd P = @Weicome B | <Java EE> | an
(@) Help Contents =8 ® % =8
% Search o
Show Contextual Help An outline is not

available.

Show Active Keybindings... {r36L

Tips and Tricks...
£ Report Bug or Enhancement...
Cheat Sheets...

=y Perform Setup Tasks...

%y Check for Updates
Gt Install New Software...
&3 Installation Details

# Eclipse Marketplace...

Collect Log Files...

I RIEBHA Kotlin | FEIMTLER

& L Eclipse Marketplace

Eclipse Marketplace

Select solutions to install. Press Install Now to proceed with installation.
Press the "more info” link to learn more about a solution.

Recent Popular Favorites Installed

Find: [ 1, Kotlin Q] All Markets All Categories Go

=]

Kotlin Plugin for Eclipse 0.8.2
The Kotlin Plugin for Eclipse helps you write, run, debug and test programs in Kotlin language. more info

I. by JetBrains, Apache 2.0
( KOt in kotlin jetbrains jvm java fileExtension_kt

W 18 | Installs: 12.1K {3,231 last month) Install

R Install | FFEMEE, EREclipse,
SRIE, £FF Kotlin Perspective , I TE
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Search Project Run m Help

__| workspace - <Jay  Minimize

P A0 R @ ZoOoM

Toggle Full Screen

|X]| .classpath 32 | |X| .projg
a4

~%F |

OWUDME = L] wxcd Baass

6A6H IE_ 00:01:55

Espath - Eclipse - jUsers(jack/Documents/workspace

s P New Window
1 <?xml version="1| 2
2= kclasspath= Editor L
3 <classpatheni Appearance P se.jdt.launching. JRE_CONTAINER />
4 <classpathen] 2
5 <classpathen{  Show View P lains. kotlin.core.KOTLIN CONTAINER"/>
6 <classpathen {TEeTa NS > Open Perspective > 1 Debug
7 <fclasspath> aj i
8 Navigation » Customize Perspective...
Bring All to Front Save Perspective As... [ty Resource
Reset Perspective...
Close Perspective )
Close All Perspectives
0
n
a
W< Java EE=

= Android (default)
=~ Android Database
®CC++
*Database Debug
» Database Development
& DDOMS
= Debug
Git
@ Hierarchy View
& Java
# Java Browsing
w Java Type Hierarchy

= Memaory Analysis

- Pixel Perfect
Planning

+Plug-in Development

- Resource

= Sequoyah

“Team Synchronizing

BAHOK, TEHAFHTIAFE Kotlin TET. WTHE
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@ Eclipse [N Edit Source Refactor Mavigate Search Project Run Window Help (%]

3] @ - = = sasy_kotlin_chatper_1/HelloWorld.kt -
= Kotlin Project = - =
I Package Explore  ()pen File... e ) €] HelloWorld.kt 52 |
w] . 3 " 2
> 47y > adminte (3 3 Open Projects from File System... hatper_1
P v > apitest [api] i
> Ei? biz Close BW ol Kotl!n . String>){
» &> bogda-rc | Close All oxw @ Kotl!n Class o,Kotlin!")
» ¥ dao & Kotlin Interface
> %) docs [docs Save @ Kotlin Object
¥ iz il I =
.;/:ZSIEED:I”;Z: 5] save As... @ Kotlin Enum
¥ (Fsrc o Save All B Package
f (defauff  REVErt @ Class
¥ [, easy_ke & Interface
] Hell S &% Source Folder
v @ Kotlin Run| ] Rename... o
P (kotink &) Refresh Fs % FF’ e
» & ketlin-r  Convert Line Delimiters To > [T File
¥ fan kotlin-r
b (a8 kotlin-s (= Print... sep | 9 Example...
=, Reference
[¥] .classpath  Switch Workspace > [ Other... BN
|| .project Restart
» ¥ > easytester |
» ¥ > myjavatmy]  ua Import... |
]
iy > new-aone+ gy Export... | Proolems B Console 52
» B panae ety terminateds Config - HelloWorld.kt [Java Application] Library/Java/JavaVi
rifgsonarmore (4 Properties | erming >_ onfig - HelleWorld.kt [Java Application] /Library/Java/JavaVirt
s B ello,Kotlin!
P v3s > steda [sted L
> ¥ weo 1 Helloworld.kt [easy_kotlin_chatper_...]

> 7 weicomeactii 2 .classpath [easy_kotlin_chatper_1]
» & XposedDema 3 .project [easy_kotlin_chatper_1]

» & xposedDema 4 project.properties [Xpose dDemoActivity]
> 2 XposedHookLremm -

> % > ylazy [ylazy Branch_0_0_0_sword_2017.2.17]
WEZTIE RIEEIMTEMNIRE

P B\ JRE System Library [Java SE 8 [1.8.0_401]
¥ & src
B (default package)
¥ =i, Kotlin Runtime Library
P (2F kotlin_bin
> E‘TL'; kotlin-runtime.jar - /Usersfjack/eclipsefandroid-neo
[ E: kotlin-reflect.jar - [Usersfjackfeclipsefandroid-necn
> Eﬂ kotlin-script-runtime.jar - /Usersfjackfeclipsefandro
B, Referenced Libraries
= bin
&7 kotlin_bin
|X| .classpath
|X| .project

AT IAEY, kotlin-runtime.jar , kotlin-reflect.jar , kotlin-script-runtime.jar #INZ!
T IREREER,

XANECERTE .classpath , .project ELER. HAXERERTE, NTEFEEFNTERH
Eclipse Kotlind& {452 A

A src BERFE— package : easy kotlin_chatper_1

RIGTELL package THEIFTE— HelloWorld.kt JEABZX M, HAAMT
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package easy_kotlin_chatper_1

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

WTHE

¥| .classpath ¥ .project [£] HelloWorld.kt §3 = O &= Outline &3 =2 (@)
1 package easy_kotlin_chatper_1 @ mainfargs : Array<String=)
>
3 fun mainCargs: Array<String>){
4 println("Helle,Kotlin! [)
5}
B
#. Problems B Console 32 X% ZbfRSSE = E.-5-= 0

<terminated> Config - HelloWorld.kt [Java Application] [Library/Java/JavaVirtualMachines/jdk1.8.0_40.jdk/Contents/Home/binfjava (201 7E6A 68 EF12:04:54)
Hello,Kotlin!

47 Helloworld.kt JRFLX{F, N TEizfT
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¥ i easy_kotlin_chatper_1 7
W B IRE System Library [Java SE & [1.8.0_40]]
¥ FHsrc
HH (default package)
¥ £ easy_kotlin_chatper_1

New :
¥ B Kotlin Runtime Library

P (% kotlin_bin Open £
B (5 kotlin-runtime.jar - JUser ~ Open With >
P (g kotlin-reflect.jar - /Users  Show In NEW e
> Eﬂ kotlin-script-runtime.jar -

B, Referenced Libraries = Copy #EC
)] .classpath £z Copy Qualified Name

il -project [T Paste B’V

| ':';S» > easytester [easytester Brancl
| ':'.T%?» myjava [myjava master] x Delete &>
g ':'_,% > new-acne-ciauto [new-aocne-

> EﬂemotesystemsTempFiles - Remove from Context

» ¥5if sonarmore [alisonar the_sword, # Mark as Landmark

> !_;‘g': steda [steda master] Build Path 3
=) =

> B web Refactor XET »

> E_'E'/ Welcomedctivity

» ' XposedDemoActivity i Import...

| i__ﬂ/ XposedDemoTargetActivity sy Export...

(P XposedHookDemo

> ﬂ%} ylazy [ylazy Branch_0_0_0_sy (_§, Refresh F5

Assign Working Sets...

Validate |
Debug As >
Profile As > Run Configurations...
Convert Java to Kotlin
Configure Kotlin >
Team >
Compare With »>
Replace With >
HelloWorld. kt - easy_kotlin_chatper_1/s Pro Derties 36|

WMR—VIERE, TVEFE M T

Hello,Kotlin!
AT =G TFEIERD © https://github.com/EasyKotlin/easy_kotlin_chatper 1

1.2.5 {F HGradletdEKotlin T

A L E/N R RR T Hintelli) IDEARESI—Kotlin Gradle TIRHIH B, HNIEATHENE
— T {EHGradletdZKotlin TIEMEE . XMECE EEEbuild.gradle X/,

Hep, MEIENZRCRBERENT
buildscript {
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ext.kotlin_version = '1.1.1°'
repositories {

mavenCentral()

}
dependencies {

classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

kotlin-gradle-pluginZe X T Gradle# & Kotlin T IR 89 FT B R B B Hh 1T B9 M8 56 T 1.

SRfE, {£FGradle java. kotlinif{f :

apply plugin: 'java'
apply plugin: ‘'kotlin'

LR, MERBKRNERHAEFEAGroowiES, fit

apply plugin: 'groovy'

BERBIDKERME BERALSFFHARA

sourceCompatibility = 1.8

EEEMaventGE :

repositories {

mavenCentral()

TR

dependencies {
compile "org.jetbrains.kotlin:kotlin-stdlib-jre8:$kotlin_version"
compile "org.jetbrains.kotlin:kotlin-stdlib-js:$kotlin_version"
compile 'org.codehaus.groovy:groovy-all:2.3.11"

testCompile group: 'junit', name: 'junit', version: '4.12'

Hrh, kotlin-stdlib-jre8ZKotlin VM FTIREAER .
org.jetbrains.kotlin:kotlin-stdlib-jsZKotlin JSH TR E MR i .

FAToT @IS GradleIt B B4R it & H kotlin-stdlib- jre84k i

39



org.jetbrains.kotlin:kotlin-stdlib:1.1.1

T
Gradle projects #- 1
S+ - @ TEHAGE &

¥ (., easy_kotlin_chaptor_1 (auto-import enabled)
=5ource Sets

main -

7 Dependencies =

lllorg.jetbrains.kotlin:kotlin-stdlib-jre8:1.1.1 (Compile) g

lilhorg.jetbrains.kotlin:kotin-stdlib-jre7:1.1.1 (Compile) i

lliorg.jetbrains.kotlin:kotlin-stdlib:1.1.1 (Compile) -

Il org.jetbrains:annotations:13.0 (Compile) o

lliorg.jetbrains.kotlin:kotlin-stdlib-js:1.1.1 (Compile) E

lllorg.codehaus.groovy:groovy-all:2.3.11 (Compile) 7
test

FgTasks D,_:E

&

=

g

I
kotlin-stdlibZKotliniz {7 E MR EE,

1.2.6 {EIES FEI /NG
FI—TEESAMESEZ BN TILE.
1LEREE

FIEARA, B2 IHERENLE. 2I-IHFEESE—H. FT-IREESK
W, K BERKELCAEE.
XTEMIBEENF S, BMNTUE-LEHENXRGENHIE.
2. JRABSE B
PiB MR EfSR&S%, BHMLEREST Sth. ERAZER.
EiREA, 5%
B-NHEEEENEIRNBTHIIR
BTIE $ERRE (BF. FE. $4. £6. REFHRFE) REX REORRERS X,
J1E
FF, FEAMNESEA LB, TRBEXNLFEIRINRIER. HBTRELERNIE

% KEFRGER. FAEERERNT BREEDNRRFEOOP, RBAREF. ik RFE. X
0. M%. tEESAE, HENFENGS XERNRFTEBILREERNREIFIH S
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SERREYER
FH1=10000/\AFEFE, No Pain, No Gain,

FI-HNESHNER, ZNAMMZENIESNIE EREUBREFRAOS. XEAIAA
DR ERENATHR, BXBORETUETHE—T.

3L FiE

HERiEE®Y, iLfRRE LT, NAKEK. WEITHNGNXE —ERE ERRT ROFIRE.
R3], —HTESHE—SERFROMIRA. 5—7H, BENTIRES RGO,

EEA—MMAES, SEEFENES. INETEE ER, ¥ RE, BROITR & WLF.

EARMBIBLEE R, BNESAGERARSAPIE. ER, hAMRIUIER. BRABE. R
fRREE, AETINRMIES (BB, RANSFE -LERNFHERERRD.

MREFES, BNBEFIESERENFRA, MANXEEELAER. WavahWEAEL
WNEESEIREN, MIVMEITHITIavatlibay, MavalLRETNBRIERGLENIR, UK
—ERERGTTEAFMIR.

RE, KERENAERNER. XZ—EBR, BEXAITARMSFZI T,

BTEINE . "BExPiFE Bth, #FER. EZHFTZN, MILEEFE. =F2
B, RERESH., HHZH, EMNEBEMANENR, EMEmSRT, KFRE, #X
i, SRR, BHER REFEZIRE, MRAKIF !

XEM 4 TNERABRNMMINSMERERE, RELR, RETE RERLES. &
&, RE ERZE, FFoL &Rt

4. RIS 57
iz AR R E ST
IBEIXAMERE, BAREPEZHFTRRFT .
BN, FEFSARELNAREAY (THERR—HATERE)

20 S BERGMSNEEE

B gidet e - Bar: KW 7 Cunix

2y - ERH: KB T Fortran

Rl == . FE3H: JFK TVisual Basic

Al mibk: FFR Toak, EIJEkAIJava

AN R WARS: JTR T Turbo Pascal. Delphi, DLKC#

BN, PR TFlow-Matic, %18 S %fCOBOLI%E K T M

Hedr - Yihak: , PR TAPL, Ff5Roger HUi&/EIF A T3

LL/R -7 KB Tvi, BSD, UnixHIATHATER, LLRSunOSIIRIEAN, 1ZEE(E RS G KL% ANSolaris
AG-Fl: JFAI T T R RmARE S, LAk Smalltalkf A

Brian Kernighan: 5Feli- Bar&EH —ARCREFROIHET B, FE 1 2ANK S5 AMPLER 7 TR 5 Y
SLEEH

294 Z R KW TLISP

41



LA B - Wk o7 Wie &5 PR T C+t

Je T Wi - 4E/R%F: KB T Pascal5Modula
b H-JRK: A T PerlEPerl 6
FHZ - uF AW A& T Python

XEAN, BEVE—NERPNBLBEZE SE— IR, ERXESNMRETHNSIGE
], FEF/HEMNXMEFREIRE .

INGE

AERMNEENB T KotiniBE NEXBIERE, MUEKotinFRIMBRERTE. BRRETHEI—]
FEBENEASRE. BMNOXAPERSZBXNBHRAEREHH.
BATEE T —ZFNPREF4E  Hello,World!

RGNS | RELCKERFFBKotlintt Rk, FEABEBHEIENES, WHE—=2R
BROERRE.

KBS REIFRE TR —MEXE | https//github.com/EasyKotlin

SERR

1.http://www.onboard.jetbrains.com/articles/04/10/lop/index.html
2.https://medium.com/@octskyward/why-kotlin-is-my-next-programming-language-
c25c001e26e3 3.http://kotlinlang.org/docs/tutorials/command-line.html
4.http://hadihariri.com/2013/12/29/jvm-minimal-survival-guide-for-the-dotnet-developer/
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http://kotlinlang.org/docs/tutorials/command-line.html
http://hadihariri.com/2013/12/29/jvm-minimal-survival-guide-for-the-dotnet-developer/

2= PIEFLE : HelloWorld
<

N

1 2 fT8HelloWorld
RERE R otindSFTHEZE, RANEB6H S8 Akotline, BIETHA Kotlin REPLIVE.

$ kotlinc

Welcome to Kotlin version (JRE _40-b27)
Type :help for help, :quit for quit

>>> println("Hello,World!")

Hello,World!

>>> import java.util.Date

>>> Date()
Wed Jun :19: CST

2.2 N A FhkHelloWorld

AT RAEFE FZ I Kotlin I BRIFHIELS, FAEIFE Aeclipse T . EeZEKotlinZletBrains XK &
B%E)LF, BRintelli IDEAR IR TF 7K,

FAME BIDEAFT B gradlell B, %f¥)ava, Kotlin(ava)lEZEx1EF, WTE :
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wlava Project SDK: | B= 1.8 (java version "1.8.0_40")
It Java Enterprise Additional Libraries and Frameworks:
.. JBoss zava
i J)2ME P Ear
) Clouds ® Groovy

New...

e Kotlin ( d

K Kotlin (JavaScript)

ava FX
i) I Web

% Android
Intelli) Platform Plugin
g Spring Initializr
Maven

& Groovy
7 Griffon
Grails

Application Forge
= Scala
K Kotlin

» Static Web
Ez Flash

= Python

% Empty Project

? Cancel

Previous

HEZTIME, 1S —HelloWorld.kt

package com.easy.kotlin

/**
* Created by jack on 2017/5/29.
*/

import java.util.Date
import java.text.SimpleDateFormat

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

println(SimpleDateFormat("yyyy-MM-dd HH:mm:ss").format(Date()))

EAEMIIE BREMNT

— README.md

— build



F—— classes
| L— main
| — META-INF
| | L easykotlin_main.kotlin_module
| L— com
| L— easy
| L— kotlin
| L— HelloWorldKt.class
L— kotlin-build

L— caches

L— version.txt

— build.gradle
— settings.gradle

— java
— kotlin

| L— com

| L— easy

| L— kotlin
| L— HelloWorld.kt
— resources

— java
— kotlin

L resources

21 directories, 7 files

EEE THelloWorld kt, HHZ&RMT

Hello, world!
2017-05-29 01:15:30

F(FIREMEE. WE. =17, £HgradletfrEkotlin-gradle-plugin, FEkotlin-stdlib-jre8, kotlin-
stdlibfZ UK E T SER AT build.gradleFE & XN T -

group 'com.easy.kotlin'
version '1.0-SNAPSHOT'

buildscript {
ext.kotlin_version = '1.1.1°'

repositories {
mavenCentral()

}

dependencies {
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classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

apply plugin: 'java'
apply plugin: ‘'kotlin'

sourceCompatibility = 1.8
repositories {

mavenCentral()

dependencies {
compile "org.jetbrains.kotlin:kotlin-stdlib-jre8:$kotlin_version"

testCompile group: 'junit', name: 'junit', version: '4.12'

TR © https://github.com/EasyKotlin/easykotlin/tree/easykotlin_hello_world_20170529

2.3 Web RESTFul HelloWorld

ABNEHER Kotlin £4 springBoot FFR—RESTFUlBRZNHY Hello.World .
1.3#r#Egradle, kotlin T :

¥TFFIDEARY File > New > Project , {1 TH
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iJava Project SDK:

% Java Enterprise

%= 1.8 (java version "1.8.0_40")

MNew Project

Additional Libraries and Frameworks:

E New...

i J2ME BEar

) Clouds & Groovy

# Spring K Kotlin (Java)
& Java FX Eweb

i Android

Intelli) Platform Plugin

g Spring Initializr
Maven

& Groovy
) Griffon
Grails
=€ Scala
K Kotlin

¥ Static Web
(2 Node.js and NPM

C# Flash
& Empty Project
7 Cancel

Previous

HEAmEE AANERNIEZREER,
2.build.gradle XK E
IDEAB Zh4 A AIGradleFEE & X4 T ¢

group 'com.jason.chen.mini_springboot
version '1.0-SNAPSHOT'

buildscript {
ext.kotlin_version = '1.1.0'

repositories {
mavenCentral()

}

dependencies {

RN BT  — /M FGradle B2 A9 FREKotlin TF2,

classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

apply plugin: 'kotlin'
apply plugin: 'application’
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mainClassName = 'jason.chen.mini_springboot.HelloWorldKt'
defaultTasks 'run’

repositories {

mavenCentral()

dependencies {

compile "org.jetbrains.kotlin:kotlin-stdlib:$kotlin_version"

M EEMEEXHEITINEY, IDEAEZBahitGradle #93EKotlin T2 kotlin-gradle-
plugin, XX KotlinkrAEFekotlin-stdlibZRINBI B E XX HF T .

3. BB SpringBootl X N A
TEBRNKEESpringBoottlB X AR . B LA EMA R R lextZE EspringBootVersion,

ext.kotlin_version = '1.1.2-2'
ext.springboot_version = '1.5.2.RELEASE'

SR IS TE M B 2 R Mlspring -boot-gradle-plugin
buildscript {

dependencies {
// Kotlin Gradlefdiff
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"
// SpringBoot Gradleffiff
classpath("org.springframework.boot:spring-boot-gradle-plugin:$springboot_versi

on")

// Kotlin¥&SpringBootMERINLSIIE KA, BOINEITA KK B opendSiif
classpath("org.jetbrains.kotlin:kotlin-noarg:$kotlin_version")
classpath("org.jetbrains.kotlin:kotlin-allopen:$kotlin_version")

}

}

ABRETLS (no-arg) . £FF (allopen)

HM, org.jetbrains.kotlin:kotlin-noarg 2% (no-arg) wiXsiEE, THEEEFETMAE
ERR—PNEIMITSEMERE . X MERNEEREEERA, ELAEEM Java 5 Kotlin R E
FEA, BUMEARSIER. XFERNIF T UEEA Java Persistence APl (JPA) K1k data
%,
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Hrd, org.jetbrains.kotlin:kotlin-allopen & FNZEFesiGft, 14 HKotlin AHJavafy
Spring AOPIEZRHMIE, FEEH open (TTHELR/ALIL) , MKotlin KM EEBZEKIA final B9, X
HENBEAENEMREEE I _Lopent&iF .

XHERRILERR, THET ., B, FHilBall-open HiF:EE. ©SIER Kotlin DUH RIX LEAE
BEKR, HERBEENIEREIEAMERRLTEERNFEH open XBFHH. Fla, HFHKFE
A Spring B, MAZTEITHRERNK, RENElavaF ERB—, RFEREN YT ERER
o], 30 @Configuration B @Service,

5.BC Eapplication.properties

spring.datasource.url = jdbc:mysql://localhost:3306/easykotlin
spring.datasource.username = root

spring.datasource.password = root

#spring.datasource.driverClassName = com.mysql.jdbc.Driver

# Specify the DBMS

spring.jpa.database = MYSQL

# Keep the connection alive if idle for a long time (needed in production)
spring.datasource.testWhileIdle = true

spring.datasource.validationQuery = SELECT 1

# Show or not log for each sql query

spring.jpa.show-sql = true

# Hibernate ddl auto (create, create-drop, update)
spring.jpa.hibernate.ddl-auto = update

# Naming strategy

spring.jpa.hibernate.naming-strategy = org.hibernate.cfg.ImprovedNamingStrategy
# The SQL dialect makes Hibernate generate better SQL for the chosen database
spring.jpa.properties.hibernate.dialect = org.hibernate.dialect.MySQL5Dialect

server.port=8000

6. 2R TTEZEH

UNDGRIER G,  —UIEREXM o PRIXEA) MPTERURRE. Fhi0. TERFEXMT
%, —VEEXMt. XHEEFHNEFTE OILAMEFH) . FMER. E. FHF
ar, RS, EMENXLEFHERIETLR, REVRSMOIN=EME (HECPUMIESE
%), REEMEIEG EMNSEEF.

BATEEFRMOT :

o

— README.md

— build

| — kotlin-build
| L— caches

| L— version.txt
— build.gradle
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I— easykotlin.sql
— settings.gradle

— java
— kotlin

| L— com
L— easy
L— kotlin
|— Application.kt
|— controller
| |— HelloWorldController.kt
| L— peopleController.kt
— entity
| L— people.kt
|— repository
| L— peopleRepository.kt
L— service
L— PpeopleService.kt
L— resources
|— application.properties
L— banner.txt

L— test

|— java
— kotlin

L resources

19 directories, 13 files

—DIREARTF, FEpthE TREXMHE.

HiZEE/ HelloWorldController

package com.easy.kotlin.controller

import org.springframework.web.bind.annotation.GetMapping
import org.springframework.web.bind.annotation.RestController

/**
* Created by jack on 2017/6/7.
*/
@RestController
class HelloWorldController {
@GetMapping(value = *arrayOf("/helloworld", "/"))
fun helloworld(): Any {
return "Hello,World!"
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BNBEEMAEEEENEN R

S iRE 2K People
package com.easy.kotlin.entity

import java.util.*

import javax.persistence.Entity

import javax.persistence.GeneratedValue
import javax.persistence.GenerationType
import javax.persistence.Id

/**
* Created by jack on 2017/6/6.
*/
@Entity
class People(
@Id @GeneratedValue(strategy = GenerationType.AUTO)
val id: Long?,
val firstName: String?,
val lastName: String?,
val gender: String?,
val age: Int?,
val gmtCreated: Date,
val gmtModified: Date
) A
override fun toString(): String {
return "People(id=$id, firstName='$firstName', lastName='$lastName', gender='$g

ender', age=$age, gmtCreated=$gmtCreated, gmtModified=$gmtModified)"
}

EPeopleRepository

package com.easy.kotlin.repository

import com.easy.kotlin.entity.People
import org.springframework.data.repository.CrudRepository

/**

* Created by jack on 2017/6/7.

*/

interface PeopleRepository : CrudRepository<People, Long> {
fun findByLastName(lastName: String): List<People>?
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FPeopleService

package com.easy.kotlin.service

import com.easy.kotlin.entity.People

import com.easy.kotlin.repository.PeopleRepository

import org.springframework.beans.factory.annotation.Autowired
import org.springframework.stereotype.Service

/**
* Created by jack on 2017/6/7.
*/

@Service

class PeopleService : PeopleRepository {
@Autowired

val peopleRepository: PeopleRepository? = null

override fun findByLastName(lastName: String): List<People>? {
return peopleRepository?.findByLastName(lastName)

override fun <S : People?> save(entity: S): S? {
return peopleRepository?.save(entity)
override fun <S : People?> save(entities: MutableIterable<S>?): MutableIterable<S>?

return peopleRepository?.save(entities)

override fun delete(entities: MutableIterable<People>?) {

}

override fun delete(entity: People?) {

}

override fun delete(id: Long?) {

}

override fun findAll(ids: MutableIterable<Long>?): MutableIterable<People>? {
return peopleRepository?.findAll(ids)

override fun findAll(): MutableIterable<People>? {
return peopleRepository?.findAll()
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override fun exists : Boolean {

return peopleRepository?.exists(id)!!

override fun count(): Long {
return peopleRepository?.count()!!

override fun findOne : People? {

return peopleRepository?.findOne(id)

override fun deleteAll() {

}

EPeopleController

package com.easy.kotlin.controller

import com.easy.kotlin.service.PeopleService

import org.springframework.beans.factory.annotation.Autowired
import org.springframework.stereotype.Controller

import org.springframework.web.bind.annotation.GetMapping
import org.springframework.web.bind.annotation.RequestParam
import org.springframework.web.bind.annotation.ResponseBody

/**
* Created by jack on 2017/6/7.
*/
@Controller
class PeopleController {
@Autowired

val peopleService: PeopleService? =

@GetMapping(value = "/hello")

@ResponseBody

fun hello lastName: String): Any {
val peoples = peopleService?.findByLastName(lastName)
val map = HashMap<Any, Any>()
map.put("hello", peoples!!)

return map
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7B
S iiGradlefd bootRun |, N TE

Gradle projects &5

(»* easy_kotlin_chapterZ_hello_world_s

;Source Sets
FaTasks

suiBnig [/

)
Faapplication =
Ea build i
& assemble >
£ bootRepackage ‘5."
£ build g
£ buildDependents e
£ buildNeeded o
£k classes -
£ clean =
& jar g
£+ testClasses g
Fg build setup
Fg documentation =
[z help 2
Fazother i
Fg verification 2
FaRun Configurations a
W
0
i
=4
=3
<
)
&
=
-
=
i
=
2
=]
=3
a

WRFBERT, B, BMERZIUTHHL
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B

rcompileKotlin
rcompilelava NO-SOURCE
rcopyMainKotlinClasses
:processResources

:classes
:findMainClass

-
Al

+bootRun

& o [

2017-06-07
2017-06-07
2017-06-07
2017-06-07
2017-06-07
2017-06-07
2017-06-07
2017-06-07
2017-06-07
2017-06-07
2017-06-07
2017-06-07
2017-06-07
2017-06-07

11:48:04.647
11:48:04.664
11:48:04.898
11:48:08.886
11:48:09.872
11:48:09.943
11:48:09.949
11:48:10.313
11:48:10.314
11:48:10.635
11:48:10.647
11:48:10.648
11:48:10.648
11:48:10.648
2017-06-87 11:48:11.472
2017-06-07 11:48:11.534
name: default

eal

[URNEEN

FTF 58
http://127.0.0.1:8000/
B

Hello,World!

[NESERN

T519)

‘% easy_kotlin_chapter2 _hello_world_springboot_restful [bootRun]
11:47:89: Executing external task 'bootRun'...

Using kotlin incremental compilation

INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

38248
38248
38248
38248
38248
38248
38248
38248
38248
38248
38248
38248
38248
38248
38248
38248

, AIEIESK ¢

— . O
I 10 T G0 B I A I

| VAV N S N
|

main]
main]
main]
main]
main]
main]
main]

[ost-startStop-1]
[ost-startStop-1]
[ost-startStop-1]
[ost-startStop-1]
[ost-startStop-1]
[ost-startStop-1]
[ost-startStop-1]

main]
main]

http://127.0.0.1:8000/hello?lastName=chen

// 20170607115700

=

com. easy.kotlin.ApplicationKt
com.easy.kotlin.ApplicationKt
ationConfigEmbeddedwebApplicationContext
trationDelegate$BeanPostProcessorChecker

s.b.c.e.t.TomcatEmbeddedServietContainer

o.apache.catalina. core.StandardService
org.apache. catalina.core.StandardEngine
o.a.c.c.C. [Tomeat]. [localhost]. [/]
0.5.web.context.ContextLoader
0.5.b.w.servliet.ServietRegistrationBean
0.5.b.w.serviet.FilterRegistrationBean
0.5.b.w.serviet.FilterRegistrationBean
0.5.b.w.servlet.FilterRegistrationBean
0.5.b.w.serviet.FilterRegistrationBean

1+~

Using a single directory for all classes from a source set. This behaviour has been deprecated and is scheduled to be removed in Gradle

Starting ApplicationKt on jacks-Mac
No active profile set, falling back
Refreshing org.springframework.boot
Bean 'org.springframework.transacti
Tomcat initialized with port(s): 8@
Starting service Tomcat

Starting Servlet Engine: Apache Tom
Initializing Spring embedded WebApp
Root WebApplicationContext: initial
Mapping servlet: ‘dispatcherServlet

: Mapping filter: 'characterEncodingF

j.LocalContainerEntityManagerFactoryBean :

o.hibernate.jpa.internal.util.LogHelper

// http://127.0.0.1:8000/hello?lastName=chen

"hello": [
{
"id": 1,
"firstName":

Jason",

"lastName": "Chen",

"gender": "Male",

"age": 28,
"gmtCreated":

"gmtModified"

1496768497000,
1496768497000

55

Mapping filter: ‘hiddenHttpMethodFi
Mapping filter: 'httpPutFormContent
Mapping filter: 'requestContextFilt
Building JPA container EntityManage
HHHB@@204: Processing Persistenceln


http://127.0.0.1:8000/
http://127.0.0.1:8000/hello?lastName=chen

Yalelts 3y

"firstName": "Corey",
"lastName": "Chen",
"gender": "Female",

"age": )

"gmtCreated": 9
"gmtModified":

ARG LIRRRES

https://github.com/EasyKotlin/easy_kotlin_chapter2_hello_world_springboot_restful

2.4 Android ik JHelloWorld

2017A8FI/0OKE © 5% Kotlin 5% Android FF A —4ZRiES,

-

Kotlin

20178FH/ORE L, BREM, BKotinBSENLREF RN —REIEIES . KotlinfJetBrains/A
H %, Slaval00%EE, FHEFZEZlavam AFHFTIE M. STHIRIEE 5letBrains/ AT &1E,
AKotinZI—MERFIESS.

JetBrainsTE2010FE B R HEH KotinRIZIES, HEXREKZFE. T—RASAndroidStudio (3.0) t1
BRI,

TERNEENBIEZEAndroid_E FF 58— KotlinfHelloWorldEF .

NTHANEFRKER, BMNELT—REFANK. SETEKMAXRE. TRENHS, RMNAE
FI—THERANA AT ERBLEIT R R TRS .

BREIRZ BB AitKotlin, FBAMLFIEE—HelloWorldfappth RFBEIX AL -
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https://github.com/EasyKotlin/easy_kotlin_chapter2_hello_world_springboot_restful

1E%, REH—Android Studio. ATH, HEMNMEE223MA, HERKRKIZBAE/NF.

Android Studio 2.3.1

Build #AI-162.3871768, built on April 1, 2017
JRE: 1.8.0_112-release-b06 x86_64

JVM: Openl]DK 64-Bit Server VM by JetBrains s.r.o

2ER, RE—KotlinkyE .

HOXFTF - Android Studio > Preferences > Plugins,

@ [ ] Preferences
Q

Plugins

Appearance & Behavior Q- Show: All plugins

S Android Games
sl b “ Android Games Version: 1.0
Version: 1.0

n Settings 2 . ’
“ An NDK Support Androi ols infrastructure

File Colors

Cranes * Android Support
* App Links Assistant
¥ BashSupport
i“ Copyright

Keymap

Editor

:I::::: o “ EditorConfig

Build, Execution, Deployment * Firebase App In

Languages & Frameworks #% Fireb Serv

Tools “ Firebase Testing
“ Git Integ
“ GitHub
* Go Cloud Tools Core

Cloud Tools For Android Studio

Install JetBrains plugin... Browse repositories... Install plugin from disk...

Cancel

RIG1EEE [Browse repositories] , T REFE FEKotlin, ERFIFRFH [Kotlin] #HHE, WTE
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[ JoN | Browse Repositories

LANGUAGES
Intent Inspection Kotlin
. 4 Install
ava Folding =
{: 697607 downloads
amel IDEA Plugin ey /1.1.2-release-Studio2

JetBrains s.r.o

Editor ax Suppo it Plugin homepage
Plugins : kotlin

Version Cc e pnngiare Size
Build, Exet

697,607 =
Languages

Tools e
yections

arator(for [GRID

HTTP Proxy Settings... Manage repositories...

mhRE, REZTHZE, = RAndroid Studio,
3.FE— " AndroidIn B

FHFTFFAndroid Studio, FHE—AndroidIi BIE, HRII—PEIABIMainActivity——&R IXBT—
Rier,

4 FE ¥ )ava to Kotlin

L SERMAAYANdroidStudioI £ BE £ F FF & KotlinfyThee . FATERZIN EHIEE#RINEE | Java ->
Kotlin, o] IXIEINE fjava 4 E0iF B Kotlin ST,

FTFMainActivity X {4, ZECode3H TE oJ IXEE|I—PHEHTAITIEE - Convert Java File to Kotlin File,
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@ Android Studio File Edit View Navigate [JEEIJ Analyze Refactor Buld Run Tools VCS Window Help @E & [ tcox@s @amws 5E208 88— 01:2135 Q @
0@ Android - [~/kotlinandroid/KotlinAndroid]

~oE s 1

[3 KotlinAndroid [gapp [Jsrc [ main [ java

Folding

Reformat Code

Optimize Imports

Convert Java File to Kotlin File

android

All modules

# All modules containing Kotlin files: app

Single module:

Kotlin compiler and runtime version: | 1.1.2-4

Cancel

o] INE B FHIKotlin X4 - MainActivity .kt

package com.kotlin.easy.kotlinandroid

import android.support.v7.app.AppCompatActivity
import android.os.Bundle

class MainActivity : AppCompatActivity() {
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override fun {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_main)

XANEHRINEE, WEavalEF REF IKotlin2 T+ KA. FHMTINEFTENZ 1A )avaZmish
Z5 kIR F SKotlinZgiz .

5. B gradle X {4

MainActivity B 2 #5855l 7 KotlinS2I, {E 2T E BRjgradleZgi®. ME. BTEARERTT, ©EFE
EH—PERE—T, LB X #FgradeMIRmiFE. 517, AR X—FTHABTER(NMARZITE—
IDEAERE 2 EIHRANMBLF 7 -

flavafR i KotlinfR BB > f5, FTFFMainActivity kt XX {4, ZRiFEESIR 7R "Kotlin not
configured", mdF— TConfigurei®ffl, IDEARS EFNBR(TIEEEXHSHFT .

BTNEE, EEARBIE

kotlin-gradle-plugin
plugin: 'kotlin-android’
kotlin-stdlib-jre7

TEMNREXHAT

Project build.gradle

// Top-level build file where you can add configuration options common to all sub-proje
cts/modules.

buildscript {
ext.kotlin_version = '1.1.2-4'
repositories {
jcenter()
}
dependencies {
classpath 'com.android.tools.build:gradle:2.3.1"
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

// NOTE: Do not place your application dependencies here; they belong
// in the individual module build.gradle files

allprojects {
repositories {
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jcenter()

task clean(type: Delete) {
delete rootProject.buildDir

Module build.gradle

apply plugin: 'com.android.application’
apply plugin: 'kotlin-android'

android {

compileSdkVersion 25

buildToolsVersion "25.0.2"

defaultConfig {
applicationId "com.kotlin.easy.kotlinandroid"
minSdkVersion 14
targetSdkVersion 25
versionCode 1
versionName "1.0"
testInstrumentationRunner "android.support.test.runner.AndroidJUnitRunner"

}
buildTypes {
release {
minifyEnabled false
proguardFiles getDefaultProguardFile('proguard-android.txt'), 'proguard-rul
es.pro'
}
}

dependencies {
compile fileTree(dir: 'libs', include: ['*.jar'])
androidTestCompile('com.android.support.test.espresso:espresso-core:2.2.2", {

exclude group: 'com.android.support', module: 'support-annotations’

)
compile 'com.android.support:appcompat-v7:25.3.1"
compile 'com.android.support.constraint:constraint-layout:1.0.2"
testCompile 'junit:junit:4.12°'
compile "org.jetbrains.kotlin:kotlin-stdlib-jre7:$kotlin_version"

}

repositories {
mavenCentral()
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Fr A% f# AIDEASR SKotlinfX 7D, X TRMTREMSILIRAERIMNZKER. EEKotinlEES
JetBrains2% [ 1T R, M HIntelli I DEAX 2B AEEE. 26E,
B> G, ZGradle Syncm, BITHEfT,.

6.1=17

BITERMT
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® " @ 2:40

KotlinAndroid

Hello World!
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T#FAY © https://github.com/EasyKotlin/KotlinAndroid

2.5 JavaScripthkHelloWorld

FeKotlin L1780, FF4R FHavaScripthithi2 25| EE MR M. APHENEENBKotlinRIDRIFEE
1k AJavaScriptBy 73 7%

AT REERMRZIXNERE, FKNEAETLSITREPLIMEAL — T KotlinjEABHE 4513 4 B X I £
JavaScriptfRAL RIS FE .

B, FRARESRHTE—HelloWord.kt

fun {
println(“"Hello,World!")

O TTEM kotlinc-js FHF

kotlinc-js -output HelloWorld.js HelloWorld.kt

B75EE, BNSHEYUFIER TEEF Helloworld.js , HRNABWT

if (typeof kotlin === 'undefined') {
throw new Error("Error loading module 'HelloWorld'. Its dependency 'kotlin' was not f

ound. Please, check whether 'kotlin' is loaded prior to 'HelloWorld'.");
}
var HelloWorld = function (_, Kotlin) {
'use strict';
var println = Kotlin.kotlin.io.println_s8jyv4$;
function helloWorld() {
println('Hello,World!");

}
_.helloWorld = helloWorld;
Kotlin.defineModule( 'HelloWorld', _);
return _;
}(typeof HelloWorld === 'undefined' ? {} : HelloWorld, kotlin);

BAVEER], A kotlinc-js HIEALASRABMREL kotlin'iEk, X MEBRZEKotlinXk FlavaScript i
KA EH IR, WERER, WRILNEEEA Helloworld.js , FE£ESIA kotlin.js , X
/N kotlin.js ZEkotlin-stdlib-js-1.1.2 jarE2H.

TEIHAEAIDEAFTE—MKotlin (JavaScript) T#. EX/MIREFR, FHIEEEEIFEAKotlink
F&RjsmIiE,

BRERUTSEREIE
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https://github.com/EasyKotlin/KotlinAndroid

| @0 ®
% Java
% Java Enterprise
. JBoss
i J2ME
) Clouds
# Spring
2 Java FX

i Android

@@ Spring Initializr

Maven

& Groovy
7 Griffon

Grails

= Scala
K Kotlin
@ Static Web
Cr Flash
= Python
= Empty Project
3. Cancel

Intelli) Platform Plugin

Application Forge

MNew Project
Project SDK: | = 1.8 (java version "1.8.0_40"

Additional Libraries and Frameworks:
zJava
B.Ear
& Groovy
K Kotlin (Java)

New...

] Kotlin {JavaScript)

B Web
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comeasykodin
chapter2_hello_world_kotlin2js
1.0-SNAPSHOT

2, | Cancel |
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/Users /jack/soft/gradle-4.0-rc-1 !

P= 1.8 (java version "1.8.0_40", path: /Library/Java /JavaVvirtual...dk1.8.0_40.jdk/Contents/Home)

2 | cancel |
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I_NeN ] New Project
Project name: chapter2_hello_world_kotlin2js

| Project location: | ~/easykotlin/chapter2_hello_world_kotlin2js

~ More Settings
Module name: chapter2_hello_world_kotlin2js
Content root: /Users/jack/easykotlin/chapter2_hello_world_kotlin2js

Module file location: /Users/jack/easykotlin/chapter2_hello_world_kotlin2js

Project format: .idea (directory based) E

? Cancel Previous | (I

LiEGradle¥ta ik TIE52EE, KA1 BE|—/ Gradle KotlinJS T, HEFWOT

— build
| L— kotlin-build

| L— caches

| L— version.txt
— build.gradle

|— settings.gradle

L— src

— main

| = java

|  F— kotlin

| L— resources
L— test

|— java
— kotlin

L resources

12 directories, 3 files

H, build.gradleBt B X144
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group 'com.easy.kotlin’
version '1.0-SNAPSHOT'

buildscript {
ext.kotlin_version = "'1.1.2°'

repositories {
mavenCentral()

}
dependencies {
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

apply plugin: 'kotlin2js’

repositories {
mavenCentral()

dependencies {
compile "org.jetbrains.kotlin:kotlin-stdlib-js:$kotlin_version"

Heh, apply plugin: 'kotlin2js’ &GradlefgkotlinZgE Bl jsA9EF. org.jetbrains.kotlin:kotlin-stdlib-js
=Kotlin)SHYE 1T .

Ao, BIBEHFEE— TKotinRIBHEFHSHEFEIAN, UEXHNERBXFEME, M THT

build.doLast {
configurations.compile.each { File file ->

copy {
includeEmptyDirs = false

from zipTree(file.absolutePath)
into "${projectDir}/web"
include { fileTreeElement ->
def path = fileTreeElement.path
path.endsWith(".js") && (path.startsWith("META-INF/resources/") || !pat
h.startsWith("META-INF/"))
}

compileKotlin2Js {
kotlinOptions.outputFile = "${projectDir}/web/js/app.js"
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kotlinOptions.moduleKind = "plain" // plain (default),AMD, commonjs,umd
kotlinOptions.sourceMap = true

kotlinOptions.verbose = true

kotlinOptions.suppressWarnings = true

kotlinOptions.metaInfo = true

HM,  kotlinOptions.moduleKind Bt & INZKotlinfXAB4miEJavaScriptRABRIEEY, FIFEE
JS (plain) , AMD(Asynchronous Module Definition, FH4EHRE X). Common]SFAUMD(Universal
Model Definition, i@ FREEIE X)),

AVDBE N BH/NE A ER. AMDEFH IR, o A MEENST.
Common)SE Rk #5um _E{F ARVIRER R G, 8% FTnodejs,

UMDRIBLREAMD. Common)SIXFFER!, [ER X FFE1ER Fimsk R & LA,
BNXEATHRENET, BREXB7TLIBIS plain XKE,

BR T %t 89 JavaScript X, 1ZIEGBRIAS RIBE— N ZHBIER TR IS X . RIREM
BEHA Kotlin R PURBIAV T ERAE, BAZXHELFN, HENZEERHBER—EST K.
HA A H kotlinOptions.metalnfo Iz,

—VERETE, HAIKSKotlinfRABApp.kt

package com.easy.kotlin

fun {
println("Hello,World!")

RIE, BINEZEFEMAGradleWETRE, WTEFR
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G+ - @ W 4B
» chapterZ_hello_world_kotlin2js (auto-import enabled)
mhource 5ets
main

sulbn)g

i Dependencies g
lllhorg.jetbrains.kotlin:kotlin-stdlib-js:1.1.2 (Compile) g
test =
Fa Tasks =
Fg build a
£ assemble E
£ build L
£+ buildDependents m
£ buildMeeded -
£+ classes =
£ clean ﬁfi
£ jar 2

£ testClasses
Fg build setup %
Fg documentation 2
Fg help %
[g other 2
# cleanSourceMap a
£ cleanTestSourceMap =
£ compileJava 3y
£+ compileKotlin2)s >
£ compileTestjava =
£ compileTestKotlin2)s =

# processResources
# processTestResources
Fa verification
& check
£ test
Fz Run Configurations

= ek

23:47:05: Executing external task 'build’'...
Using a single directory for all classes from a source set. This behaviour has been dep
recated and is scheduled to be removed in Gradle 5.0
at build_3e@iklegkereeétvkeolcp2lu.run(/Users/jack/easykotlin/chapter2_hello_world_
kotlin2js/build.gradle:15)
:compileJava NO-SOURCE
:compileKotlin23Js
:processResources NO-SOURCE
:classes
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:jar

:assemble

:compileTestJava NO-SOURCE
:compileTestKotlin2Js NO-SOURCE
:processTestResources NO-SOURCE
:testClasses UP-TO-DATE

:test NO-SOURCE

:check UP-TO-DATE

:build

BUILD SUCCESSFUL in 2s
3 actionable tasks: 3 executed
23:47:08: External task execution finished 'build'.

LERS, BATTIUER TEEREA

— build
| — kotlin-build

| L— caches

| L— version.txt
— build.gradle

|— settings.gradle

L— src

F— main

| = java

|  F— kotlin

| L— resources
L— test

|— java
— kotlin

L resources

wn

12 directories, 3 files

jack@jacks-MacBook-Air:~/easykotlin/chapter2_hello_world_kotlin2js$ tree ..

— build
— kotlin

|

| | L— sessions

| — kotlin-build

| | L— caches

| | L— version.txt
| | 1ibs

| | L chapter2_hello_world_kotlin2js-1.0-SNAPSHOT. jar
| L tmp

|

|

L— jar
L — MANIFEST.MF
— build.gradle
— settings.gradle
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— kotlin

| L— com

| L— easy

| L— kotlin
| L App.kt
L— resources

L— test

F— java

— kotlin

L— resources
L— web

3

wn

app
L— com

L easy
L— kotlin
L— kotlin.kjsm

T

— app.js
F—— app.js.map
L app.meta.js
— kotlin.js
L— kotlin.meta.js

26 directories, 14 files

X Mweb B E 5t ZKotlinfX i@ T kotlin-stdlib-js-1.1.2. jargRiF Fo s H 45 5 .

P
Hr, appjstRBanT

if (typeof kotlin === 'undefined') {

throw new ("Error loading module 'app'. Its dependency 'kotlin' was not found. P
lease, check whether 'kotlin' is loaded prior to 'app'.");
}
var app = function ( ) {

'use strict’';

var println = Kotlin.kotlin.io.println_s8jyv4$;

function helloWorld() {

println('Hello,World!");

}
var package$com = _.com || (_.com = {});
var package$easy = package$com.easy || (package$com.easy = {});

var package$kotlin = package$easy.kotlin || (package$easy.kotlin = {});
package$kotlin.helloWorld = helloWorld;
Kotlin.defineModule('app', _);

return _;
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}(typeof app === 'undefined' ? {} : app, kotlin);

//@ sourceMappingURL=app.js.map

EEXBEAMNERARBESERESE

var package$com = _.com || (_.com = {});
var package$easy = package$com.easy || (package$com.easy = {});
var package$kotlin = package$easy.kotlin || (package$easy.kotlin = {});
package$kotlin.helloWorld = helloWorld;

Kotlin.defineModule('app', _);
return _;

Bz mERREREDT

_.com.easy.kotlin.helloWorld = helloWorld;

B2 B KotlinfC RS BRJavaScript AR BR B X R . XA AR im ARSI A

function helloWorld() {
println('Hello,World!");

XA REE, REXAFFAHET

app.com.easy.kotlin.helloWorld()

TEBAIKFE—NindexhtmITUE, FERBAIEHapp.js. KRBT

<!DOCTYPE html>

<html lang="en">

<head>
<meta charset="UTF-8">
<title>KotlinJS</title>

</head>
<body>

<!-- R n#kotlin. js, FINFN HFEFi%app.js-->
<script type="text/javascript" src="kotlin.js"></script>
<script type="text/javascript" src="jquery.js"></script>

<script type="text/javascript" src="js/app.js"></script>
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<script>
var kotlinJS = app;
console.log(kotlinJS.com.easy.kotlin.helloWorld())
</script>
</body>
</html>

RINBEGREMEKotlings, BMBRARFRBappjs. HR, BAWHRTBURBBT—HE M
jauery.jsIXFERYEE

EX BT RS FT Findex.html

ke 'html|| body |
1 <!DOCTYPE html> Chrome (\.F2, hold Shift to open URL of Ic
2 <html lang="en">
3 <head:= éf e@oo0
4 <meta charset="UTF-£">
5 <title=KotlinlS</title>
B
7 </head>
8 <lody>
1@
11 <! hgchnskotlin. js - BInEABERHEapp. j5—>
12 <script type="text/javascript” src="kotlin.js"></script>
13 <script type="text/javascript” src="jguery.js"></script>
14 «script type="text/javascript” src="js/app.js">=</script>
15
16 <script>
17 var kotlinJ5 = app;
18 console. Log (kotlinJ5.com.easy. kotlin.helloworld(})
19 </script>
2@ </body>
21 </html=

BATT BRI ST == 6 S %

[w ﬂ Elements GConsole Sources Metwork Performance Memory  Application  Security  Audits
& | top v Filter Info A

Hello,World!
undefined

X/ NhelloWorld() JavaScripti& £%
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var println = Kotlin.kotlin.io.println_s8jyv4$;
function helloWorld() {
println('Hello,World!");

3t Rzkotlin. jsfR AL H AY37554TAEAYRAD

BufferedOutputToConsolelLog.prototype.flush = function() {
console.log(this.buffer);
this.buffer = "";

};

SETR

1.https://kotlinlang.org/docs/reference/compiler-plugins.html

2.http://kotlinlang.org/docs/tutorials/javascript/working -with-modules/working-with-modules.html
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2= PIEFLE : HelloWorld
<

N

1 2 fT8HelloWorld
RERE R otindSFTHEZE, RANEB6H S8 Akotline, BIETHA Kotlin REPLIVE.

$ kotlinc

Welcome to Kotlin version (JRE _40-b27)
Type :help for help, :quit for quit

>>> println("Hello,World!")

Hello,World!

>>> import java.util.Date

>>> Date()
Wed Jun :19: CST

2.2 N A FhkHelloWorld

AT RAEFE FZ I Kotlin I BRIFHIELS, FAEIFE Aeclipse T . EeZEKotlinZletBrains XK &
B%E)LF, BRintelli IDEAR IR TF 7K,

FAME BIDEAFT B gradlell B, %f¥)ava, Kotlin(ava)lEZEx1EF, WTE :
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wlava Project SDK: | B= 1.8 (java version "1.8.0_40")
It Java Enterprise Additional Libraries and Frameworks:
.. JBoss zava
i J)2ME P Ear
) Clouds ® Groovy

New...

e Kotlin ( d

K Kotlin (JavaScript)

ava FX
i) I Web

% Android
Intelli) Platform Plugin
g Spring Initializr
Maven

& Groovy
7 Griffon
Grails

Application Forge
= Scala
K Kotlin

» Static Web
Ez Flash

= Python

% Empty Project

? Cancel

Previous

HEZTIME, 1S —HelloWorld.kt

package com.easy.kotlin

/**
* Created by jack on 2017/5/29.
*/

import java.util.Date
import java.text.SimpleDateFormat

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

println(SimpleDateFormat("yyyy-MM-dd HH:mm:ss").format(Date()))

EAEMIIE BREMNT

— README.md

— build



F—— classes
| L— main
| — META-INF
| | L easykotlin_main.kotlin_module
| L— com
| L— easy
| L— kotlin
| L— HelloWorldKt.class
L— kotlin-build

L— caches

L— version.txt

— build.gradle
— settings.gradle

— java
— kotlin

| L— com

| L— easy

| L— kotlin
| L— HelloWorld.kt
— resources

— java
— kotlin

L resources

21 directories, 7 files

EEE THelloWorld kt, HHZ&RMT

Hello, world!
2017-05-29 01:15:30

F(FIREMEE. WE. =17, £HgradletfrEkotlin-gradle-plugin, FEkotlin-stdlib-jre8, kotlin-
stdlibfZ UK E T SER AT build.gradleFE & XN T -

group 'com.easy.kotlin'
version '1.0-SNAPSHOT'

buildscript {
ext.kotlin_version = '1.1.1°'

repositories {
mavenCentral()

}

dependencies {
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classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

apply plugin: 'java'
apply plugin: ‘'kotlin'

sourceCompatibility = 1.8
repositories {

mavenCentral()

dependencies {
compile "org.jetbrains.kotlin:kotlin-stdlib-jre8:$kotlin_version"

testCompile group: 'junit', name: 'junit', version: '4.12'

TR © https://github.com/EasyKotlin/easykotlin/tree/easykotlin_hello_world_20170529

2.3 Web RESTFul HelloWorld

ABNEHER Kotlin £4 springBoot FFR—RESTFUlBRZNHY Hello.World .
1. #Fr#Egradle, kotlinIT#% :

¥TFFIDEARY File > New > Project , {1 TH
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[ NeN ) New Project

aJava = 1.8 (java version "1.8.0_40") B | nNew.

Project SDK:

ava Enterprise
) P Additional Libraries and Frameworks:

5

i J2ME BEar

) Clouds & Groovy

# Spring K Kotlin (Java)
& Java FX Eweb

i Android

Intelli) Platform Plugin

g Spring Initializr

Maven

& Groovy
) Griffon

Grails
=€ Scala
K Kotlin

¥ Static Web
(2 Node.js and NPM
[z Flash ‘

& Empty Project ‘
? Cancel Previous

ERAERE WAHENIEZREFES UHE—MEAGradleE N FRAEKotin T,
1. build.gradle H£AE &
IDEAB Zh4 A AIGradleFEE & X4 T ¢

group 'com.easy.kotlin'
version '1.0-SNAPSHOT'

buildscript {
ext.kotlin_version = '1.1.2-2"'

repositories {
mavenCentral()

}
dependencies {
// Kotlin Gradlefdiff
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"
}

apply plugin: 'java'
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apply plugin: 'kotlin'

sourceCompatibility

targetCompatibility

repositories {
mavenCentral()

dependencies {
compile "org.jetbrains.kotlin:kotlin-stdlib-jre8:$kotlin_version"

testCompile group: 'junit', name: 'junit', version: '4.12'

M EEMEESXHENTINEY, IDEAEZBahiEGradle #93Kotlin T2 kotlin-gradle-
plugin, XX KotlinkrAEFekotlin-stdlibZRINFI B E X HF T .

1. BE2E&SpringBootiixAA
TEIHKIKEESpringBoottBX AR, B EEMEMARE R INextZE EspringBootVersion,

ext.kotlin_version = '1.1.2-2'
ext.springboot_version = '1.5.2.RELEASE'

SR IS FE M B B R Mspring -boot-gradle-plugin
buildscript {

dependencies {
// Kotlin Gradlefdiff
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"
// SpringBoot Gradleffift
classpath("org.springframework.boot:spring-boot-gradle-plugin:$springboot_versi

on")

// Kotlin#E&SpringBoot KBNS G R H, BRINEITA 1281 E opendSifift
classpath("org.jetbrains.kotlin:kotlin-noarg:$kotlin_version")
classpath("org.jetbrains.kotlin:kotlin-allopen:$kotlin_version")

}

}

1. BEEXS (no-arg) . £ (allopen) HH{F

Hrh, org.jetbrains.kotlin:kotlin-noarg 2% (no-arg) wIFssiEM, EAEEHEFHAE
R —PNEIMITSEMERE . X MERNEEREEERA, ELAEEM Java 5 Kotlin R E
FEA, BUMEARSIER. XFERMIFET U Java Persistence APl (JPA) K1k data
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%,

Hr, org.jetbrains.kotlin:kotlin-allopen E&FNZEFasiGft, 14+ FHKotlin AHJavafd
Spring AOPHEZRHZE, TEK A open (TIHA/RSLIN) , MKotlin KA R EESZBRIA final Y, X
HBNEE AN LM REE @I Lopent&iffF.

XHORBERNR, JHET. B§F, Hi1Hal-open HERFIEME. ©SIER Kotlin BUH R IXEAE
ROFXR, HEREEEERIRMERRALTHERNFER open XBFHTH. Flaa, HFAUE
A Spring B, SABEFTHEMNZE, RENTlavah ERB—F, RFZRAENFHEIRER
], 30 @Configuration B @Service.

T Ebuild.gradleBc B XN T

group 'com.easy.kotlin'
version '1.0-SNAPSHOT'

buildscript {
ext.kotlin_version = '1.1.2-2"'
ext.springboot_version = '1.5.2.RELEASE'

repositories {
mavenCentral()
}
dependencies {
// Kotlin Gradleififf
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"
// SpringBoot Gradleffiff
classpath("org.springframework.boot:spring-boot-gradle-plugin:$springboot_versi

on")
// Kotlin#¥&SpringBootMIERINTEZ it ek %, BAETA HIZEB B open il fF
// #Z (no-arg) Hikasiiifh AR EEMAIRE R — MM ZES G R E. R DAERM

FiE AU AR, RIEAREM Java B¢ Kotlin WFEZEAM, HATUEHIHEH. X% Java Pers
istence API (JPA) sEffiltk data 2%, BT Kotlin ZX Java MIMERRA LSHIEREL
classpath("org.jetbrains.kotlin:kotlin-noarg:$kotlin_version")

// SFFGEA (kotlin-allopen)
classpath("org.jetbrains.kotlin:kotlin-allopen:$kotlin_version")

apply plugin: 'java'
apply plugin: 'kotlin'

//Kotlin®E4 SpringBoot s EffIspring, jpa, org.springframework.bootffiff
//Kotlin-spring #iBEdsdliff, ©HHE Spring MIZEK B IHEE 2T HEE L.

apply plugin: 'kotlin-spring'
//ZFEMHEE @Entity FI @Embeddable VEAARAENNIZ N —ANIAE BTG S MG B LTI FRIE
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apply plugin: 'kotlin-jpa'
apply plugin: 'org.springframework.boot’

sourceCompatibility

targetCompatibility

repositories {

mavenCentral()

dependencies {

compile "org.jetbrains.kotlin:kotlin-stdlib-jre8:$kotlin_version'

testCompile group: 'junit', name: 'junit', version: '4.12'

compile("org.springframework.boot:spring-boot-starter-web")
testCompile("org.springframework.boot:spring-boot-starter-test")
compile("org.springframework.boot:spring-boot-starter-data-jpa")

compile('mysql:mysql-connector-java:5.1.13")

1. EcZapplication.properties

spring.datasource.url = jdbc:mysql://localhost:3306/easykotlin
spring.datasource.username = root

spring.datasource.password = root

#spring.datasource.driverClassName = com.mysql.jdbc.Driver

# Specify the DBMS

spring.jpa.database = MYSQL

# Keep the connection alive if idle for a long time (needed in production)
spring.datasource.testWhileIdle = true

spring.datasource.validationQuery = SELECT 1

# Show or not log for each sql query

spring.jpa.show-sql = true

# Hibernate ddl auto (create, create-drop, update)
spring.jpa.hibernate.ddl-auto = update

# Naming strategy

spring.jpa.hibernate.naming-strategy = org.hibernate.cfg.ImprovedNamingStrategy
# The SQL dialect makes Hibernate generate better SQL for the chosen database
spring.jpa.properties.hibernate.dialect = org.hibernate.dialect.MySQL5Dialect

server.port=8000

1. BEIERN
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UNDERIER G,  —DIEEXH o BN MPERERE. FhiE. TREAREXH
%, —VEEXM. XHERFHNEFTE O1BIAMEFH) . FMER. E. HF
wr, R, #MENXEFHERITILIR, RERSMOIV=RE (ECPUMIESH
%) | REZEMEES ENSEETE.

BAETEEXRAT

o

— README.md

— build

| L— kotlin-build
| L— caches

| L— version.txt
— build.gradle

— easykotlin.sql
—
L

settings.gradle

F— main

| = java

| | kotlin

| | L com

| L— easy

|| L— kotlin

|| — Application.kt

| | |— controller

| | | — HelloWorldController.kt
|| | L— PeopleController.kt
| | |— entity

| | | — People.kt

|| — repository

| | | L— peopleRepository.kt
| L— service

|| L— PpeopleService.kt

| L— resources

| |— application.properties

| L— banner.txt

L— test

— java
— kotlin

L resources

19 directories, 13 files

—VIREARS P, HEE TEXMHEN,

B S HelloWorldController
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package com.easy.kotlin.controller

import org.springframework.web.bind.annotation.GetMapping

import org.springframework.web.bind.annotation.RestController

/**
* Created by jack on 2017/6/7.
*/
@RestController
class HelloWorldController {
@GetMapping(value = *arrayOf("/helloworld", "/"))
fun helloworld(): Any {
return "Hello,World!"

BNBEMA SR ENEN R

B4 iERI %K People
package com.easy.kotlin.entity

import java.util.*

import javax.persistence.Entity

import javax.persistence.GeneratedValue
import javax.persistence.GenerationType

import javax.persistence.Id

/**
* Created by jack on 2017/6/6.
*/
@Entity
class People(
@Id @GeneratedValue(strategy = GenerationType.AUTO)
val id: Long?,
val firstName: String?,
val lastName: String?,
val gender: String?,
val age: Int?,
val gmtCreated: Date,
val gmtModified: Date
) A
override fun toString(): String {
return "People(id=$id, firstName='$firstName', lastName='$lastName', gender='$g

ender', age=$age, gmtCreated=$gmtCreated, gmtModified=$gmtModified)"
}
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EPeopleRepository

package com.easy.kotlin.repository

import com.easy.kotlin.entity.People

import org.springframework.data.repository.CrudRepository

YAz
* Created by jack on 2017/6/7.
*/
interface PeopleRepository : CrudRepository<People, Long> {
fun findByLastName(lastName: String): List<People>?

SPeopleService

package com.easy.kotlin.service

import com.easy.kotlin.entity.People

import com.easy.kotlin.repository.PeopleRepository

import org.springframework.beans.factory.annotation.Autowired
import org.springframework.stereotype.Service

/**
* Created by jack on 2017/6/7.
*/
@Service
class PeopleService : PeopleRepository {
@Autowired

val peopleRepository: PeopleRepository? = null

override fun findByLastName(lastName: String): List<People>? {
return peopleRepository?.findByLastName(lastName)

override fun <S : People?> save(entity: S): S? {

return peopleRepository?.save(entity)

override fun <S : People?> save(entities: MutableIterable<S>?): MutableIterable<S>?

return peopleRepository?.save(entities)

override fun delete(entities: MutableIterable<People>?) {
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override fun delete(entity: People?) {

}

override fun delete(id: Long?) {

}

override fun findAll(ids: MutableIterable<Long>?): MutableIterable<People>? {
return peopleRepository?.findAll(ids)

override fun findAll(): MutableIterable<People>? {
return peopleRepository?.findAll()

override fun exists(id: Long?): Boolean {

return peopleRepository?.exists(id)!!

override fun count(): Long {

return peopleRepository?.count()!!

override fun findOne(id: Long?): People? {

return peopleRepository?.findOne(id)

override fun deleteAll() {

}

EPeopleController

package com.easy.kotlin.controller

import
import
import
import
import

import

/**

com.
org.
org.
org.
org.
org.

* Created

*/

@Controller

easy.kotlin.service.PeopleService
springframework.beans.factory.annotation.Autowired
springframework.stereotype.Controller
springframework.web.bind.annotation.GetMapping
springframework.web.bind.annotation.RequestParam
springframework.web.bind.annotation.ResponseBody

by jack on 2017/6/7.

class PeopleController {
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@Autowired
val peopleService: PeopleService? =

@GetMapping(value = "/hello")

@ResponseBody

fun hello lastName: String): Any {
val peoples = peopleService?.findByLastName(lastName)
val map = HashMap<Any, Any>()
map.put(“hello”, peoples!!)

return map

1. B

S Gradlefy bootRun , I T E
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Gradle projects £ |

(> easy_kotlin_chapter2_hello_world_s
:=Source Sets
FaTasks
" Egapplication
v Egbuild
£ assemble
£ bootRepackage
£ build
£ buildDependents
& buildNeeded
ik classes
& clean
& jar
£k testClasses
Fg build setup
Fg documentation
Fa help
Fg other
- [gverification
Fg Run Configurations

suibn|g [&

aseqeleq

.

s|peID o

maip ereq

s1oaloag uanep

uonepi e ueag &

PlIng uy &

WMRRERE, BIT), BATHEEBEIUT@S
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&, easy_kotlin_chapter2_hello_world_springboot_restful [bootRun]

Run
= 11:47:09: Executing external task 'bootRun’...
G rcompileKotlin
=] Using kotlin incremental compilation
R :compileJava NO-S0URCE
oo rcopyMainKotlinClasses
- g :processResources
= =* :classes
y [ :findMainClass
= :bootRun
T[22 o o
= K7 O .
NN Ay [y R B
[ IR A Y [ I B N A
IR W0 I I IO O
YV N N ) PR
/| ) _ N
S [ I [
L [N [ I N, O </ _NJ
e
| R £ i 4 CF B Sy W
I s
I-1 |t
2017-06-87 11:48:04.647 INFO 38248 — [ main]
2017-06-07 11:48:04.664 INFO 38248 ——= [ main]
2017-06-07 11:48:04.898 INFO 38248 — [ main]
2017-06-07 11:48:08.836 INFO 38248 ——- [ main]
2017-06-07 11:48:09.872 INFO 38248 — [ main]
2017-06-07 11:48:09.943 INFO 38248 ——- [ main]
2017-06-07 11:48:09.949 INFO 38248 — [ main]
2017-06-07 11:48:10.313 INF0O 38248 --- [ost-startStop-1]
2017-06-07 11:48:10.314 INFO 38248 — [ost-startStop-1]
2017-06-07 11:48:10.635 INF0O 38248 --- [ost-startStop-1]
2017-06-07 11:48:10.647 INFO 38248 -— [ost-startStop-1]
2017-06-087 11:48:10.648 INF0O 38248 --- [ost-startStop-1]
2017-06-07 11:48:10.648 INFO 38248 -— [ost-startStop-1]
2017-06-07 11:48:10.648 INF0O 38248 --- [ost-startStop-1]
2017-06-07 11:48:11.472 INFO 38248 — [ main]
2017-06-87 11:48:11.534 INFO 38248 —-—= [ main]
name: default

eal

[ORNIEN

TP SEas, AMEIEK
http://127.0.0.1:8000/

kel VA

Hello,World!

[NESERN

Th19]

http://127.0.0.1:8000/hello?lastName=chen

// 20170607115700

D1 OO0
SN SN\

com.easy.kotlin.ApplicationKt
com.easy.kotlin.ApplicationKt

s.b.c.e.t.TomcatEmbeddedServietContainer
o.apache.catalina. core.StandardService
org.apache.catalina.core.5tandardEngine
o.a.c.c.C. [Tomeat]. [localhost]. [/]
0.5.web.context.ContextLoader
0.5.b.w.serviet.ServietRegistrationBean
o.5.bowaserviet.FilterRegistrationBean
o.5.b.w.serviet.FilterRegistrationBean
o.5.bowaserviet.FilterRegistrationBean
0.5.b.w.serviet.FilterRegistrationBean

j.LocalContainerEntityManagerFactoryBean :
: HHHB@B204: Processing Persistenceln

o.hibernate.jpa.internal.util.LogHelper

// http://127.0.0.1:8000/hello?lastName=chen

"hello": [
{
"id": 1,
"firstName": "Jason",
"lastName": "Chen",
"gender": "Male",
"age": 28,
"gmtCreated":
"gmtModified":

1496768497000,
1496768497000

91

Using a single directory for all classes from a source set. This behaviour has been deprecated and is scheduled to be removed in Gradle

: Starting ApplicationKt on jacks-Mac
: No active profile set, falling back
ationConfigEmbeddedwWebApplicationContext :
trationDelegate$BeanPostProcessorChecker :
: Tomcat initialized with port(s): 8@
@ Starting service Tomcat

: Starting Servlet Engine: Apache Tom
: Initializing Spring embedded WebApp
: Root WebApplicationContext: initial
: Mapping servlet:
: Mapping filter: 'characterEncodingF

Refreshing org.springframework.boot
Bean 'org.springframework.transacti

'dispatcherServlet

: Mapping filter: 'hiddenHttpMethodFi
: Mapping filter: 'httpPutFormContent
: Mapping filter: 'requestContextFilt

Building JPA container EntityManage


http://127.0.0.1:8000/
http://127.0.0.1:8000/hello?lastName=chen

"id": 3,

"firstName": "Corey",
"lastName": "Chen",
"gender": "Female",
"age": 20,

"gmtCreated": 1496768497000,
"gmtModified": 1496768497000

ARG LIRRRES

https://github.com/EasyKotlin/easy_kotlin_chapter2_hello_world_springboot_restful

2.4 Android iR gJHelloWorld

20178FKI/0OKE © B Kotlin 5% Android FF A —42RiES,

Kotlin

20178FH/ORE L, BREM, BKotinBSEANLREF RN —REIEIES . KotlinfJetBrains/A
H %, Slaval00%EE, FHEZEZlavam AFHFTIENE . STHIRIEE 5letBrains/ AT &1E,
AKotinZI—MERFESS.

JetBrainsTE2010FE B R HEH KotinRIZIES, HEXREKZFE. T—RAAndroidStudio (3.0) 11
BRI,

TERNEENBIEZEANdroid_E FF I8 — M KotlinfHelloWorldE F .

NTHANEFRKER, BMNELT—IREFANK. SETERKMAXRE. TRENHES, RMNAE
FI—THERAN AT ERLEIT R R TRS .

BREIRZ BB AidKotlin, FBAMLFIEE—HelloWorldfappth RFBEIX AL ¢
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1. B%, REH—/Android Studio, AT H, FHMANE2.2.3kA,

=
Jto

Android Studio 2.3.1

Build #AI-162.3871768, built on April 1, 2017
JRE: 1.8.0_112-release-b06 x86_64

JVM: Openl]DK 64-Bit Server VM by JetBrains s.r.o

1R REE—KotlinByiE .

MRFTFF - Android Studio > Preferences > Plugins,

Preferences

‘eC @
Q

Plugins

Appearance & Behavior (o Show: All plugins ~
ce

us and Toolbars ; S

Sl sk “ Android Games

Android NDK Support

n Settings Version: 1.0

File Colors 0

* Android Support
i° App Links Assistant
¥ BashSupport
“ Copyric

Keymap

Editor

Plugins

Version Control

Build, Execution, Deployment

Languages & Frameworks

Tools

Android Studio

Install JetBrains plugin...

Browse repositories...

HERERIZBARE/N

Android Games

s infrastructure

Install plugin from disk...

Cancel

RIG1EFF [Browse repositories] , T REFE FKotlin, FERFIZFRFH [Kotlinl &, WTE
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[ JoN | Browse Repositories

LANGUAGES
Intent Inspection Kotlin
. 4 Install
ava Folding =
{: 697607 downloads
amel IDEA Plugin ey /1.1.2-release-Studio2

JetBrains s.r.o

Editor ax Suppo +sxa4 Plugin homepage

Plugins - kotlin

Version Cc e pnngiare Size
Build, Exet

697,607 =
Languages

Tools e
yections

arator(for [GRID

HTTP Proxy Settings... Manage repositories...

Shes RETMZE, E/EAndroid Studio,
1. FE—"Androidi B

FHFTFFAndroid Studio, FHE—AndroidII BIE, HRII—PEIABIMainActivity——&R IXBT—
1T

1. ##aJava to Kotlin

L SERAYANdroidStudioIR £ BE R4 F FF & KotlinfyIhee . FATERZN EHIEE#RINEE | Java ->
Kotlin, o] IXIEIRE java T4 E0iF B Kotlin ST,

FTFMainActivity X {4, ZECode3HE TE oJ IXEBE|I—PHEHRITIEE - Convert Java File to Kotlin File,
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@ Android Studio File Edit View Navigate [JEEIJ Analyze Refactor Buld Run Tools VCS Window Help @E & [ tcox@s @amws 5E208 88— 01:2135 Q @
0@ Android - [~/kotlinandroid/KotlinAndroid]

~oE s 1

[3 KotlinAndroid [gapp [Jsrc [ main [ java

Folding

Reformat Code

Optimize Imports

Convert Java File to Kotlin File

android

All modules

# All modules containing Kotlin files: app

Single module:

Kotlin compiler and runtime version: | 1.1.2-4

Cancel

o] IAE B E#FHIKotlin X4 © MainActivity. kt

package com.kotlin.easy.kotlinandroid

import android.support.v7.app.AppCompatActivity
import android.os.Bundle

class MainActivity : AppCompatActivity() {
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override fun {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_main)

XANEHRINEE, WEavalEF REF IKotlin2 T+ KA. FHMTIUEFTHNZ 1A avaZmis
Z5 kIR F SKotlinZwiz .

1. BeEgradle3

MainActivity B 2 #5855l 7 KotlinS2I, B2 B BRjgradleZgi®. ME. BTEARERIT, ©EFE
EH—FPEE—T, LB X #FgradeMIRmiFE. 517, AR X—FTHAFTER(NMARZITE—
IDEAERE 2 E AN MBLF 7 -

flavafR i KotlinfR BB > f5, FTFFMainActivity ktXX {4, ZRiFEESIR 7R "Kotlin not
configured", mdF— TConfigurei®ffl, IDEARS EFNBR(VIEEEXHSHFT .

BTNEE, EEARBIE

kotlin-gradle-plugin
plugin: 'kotlin-android’
kotlin-stdlib-jre7

TEMNREXHAT

Project build.gradle

// Top-level build file where you can add configuration options common to all sub-proje

cts/modules.

buildscript {
ext.kotlin_version = '1.1.2-4'
repositories {
jcenter()
}
dependencies {
classpath 'com.android.tools.build:gradle:2.3.1"
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

// NOTE: Do not place your application dependencies here; they belong
// in the individual module build.gradle files

allprojects {
repositories {
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jcenter()

task clean(type: Delete) {
delete rootProject.buildDir

Module build.gradle

apply plugin: 'com.android.application’
apply plugin: 'kotlin-android'

android {

compileSdkVersion 25

buildToolsVersion "25.0.2"

defaultConfig {
applicationId "com.kotlin.easy.kotlinandroid"
minSdkVersion 14
targetSdkVersion 25
versionCode 1
versionName "1.0"
testInstrumentationRunner "android.support.test.runner.AndroidJUnitRunner"

}
buildTypes {
release {
minifyEnabled false
proguardFiles getDefaultProguardFile('proguard-android.txt'), 'proguard-rul
es.pro'
}
}

dependencies {
compile fileTree(dir: 'libs', include: ['*.jar'])
androidTestCompile('com.android.support.test.espresso:espresso-core:2.2.2", {

exclude group: 'com.android.support', module: 'support-annotations’

1))
compile 'com.android.support:appcompat-v7:25.3.1"
compile 'com.android.support.constraint:constraint-layout:1.0.2"
testCompile 'junit:junit:4.12°'
compile "org.jetbrains.kotlin:kotlin-stdlib-jre7:$kotlin_version"

}

repositories {
mavenCentral()
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Fr A% f# AIDEASR SKotlinfX 7D, X TRAMTREMSILIRAERIMNZBER. EEKotinlEES
JetBrains2% [ 1T AR, M HIntelli I DEAX 2B AEEE. 26E,
B> G, ZGradle SyncZm, BITHEfT,

6.1=17

BITERMT
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® " @ 2:40

KotlinAndroid

Hello World!
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T#FAY © https://github.com/EasyKotlin/KotlinAndroid

2.5 JavaScripthkHelloWorld

FeKotlin 117, FFoR FHavaScripthithi2 25| EE MR M. APHENEENBKotlinRIDRIFEE
1k AJavaScriptBy 73 7%

AT REERMRZIXNERE, FKNEAETLSITREPLIMEAL — T KotlinjE RS 4513 4 B X & £
JavaScriptfR AL RIS FE

B, FRARESRHTE—"HelloWord.kt

fun helloWorld(){
println("Hello,World!")

S TTEM kotlinc-js HF

kotlinc-js -output HelloWorld.js HelloWorld.kt

B75EE, BINSHEYUFIER TEEF Helloworld.js , HRNABWT

if (typeof kotlin === 'undefined') {
throw new Error("Error loading module 'HelloWorld'. Its dependency 'kotlin' was not f

ound. Please, check whether 'kotlin' is loaded prior to 'HelloWorld'.");
}
var HelloWorld = function (_, Kotlin) {
'use strict';
var println = Kotlin.kotlin.io.println_s8jyv4$;
function helloWorld() {
println('Hello,World!");

}
_.helloWorld = helloWorld;
Kotlin.defineModule( 'HelloWorld', _);
return _;
}(typeof HelloWorld === 'undefined' ? {} : HelloWorld, kotlin);

BAEE, £ kotlinc-js AN SRR kotlin' 8k, XMEHLZKotlinZ #lavaScripthi
REPEBE EAES, thtRi, MERNEEEF Helloworld.js , KES|H kotlin.js , iX
N kotlin.js Fekotlin-stdlib-js-1.1.2 jar22 @, T®EFH{1{EAIDEAFTE—MKotlin (JavaScript) T
B, EXMIRR, RIS FRERKotin kR Kjsiidiz,

BRZERUTSEREITIE
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https://github.com/EasyKotlin/KotlinAndroid

| @0 ®
% Java
% Java Enterprise
. JBoss
i J2ME
) Clouds
# Spring
2 Java FX

i Android

@@ Spring Initializr

Maven

& Groovy
7 Griffon

Grails

= Scala
K Kotlin
@ Static Web
Cr Flash
= Python
= Empty Project
3. Cancel

Intelli) Platform Plugin

Application Forge

MNew Project
Project SDK: | = 1.8 (java version "1.8.0_40"

Additional Libraries and Frameworks:
zJava
B.Ear
& Groovy
K Kotlin (Java)

New...

] Kotlin {JavaScript)

B Web
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comeasykodin
chapter2_hello_world_kotlin2js
1.0-SNAPSHOT

2, | Cancel |
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/Users /jack/soft/gradle-4.0-rc-1 !

P= 1.8 (java version "1.8.0_40", path: /Library/Java /JavaVvirtual...dk1.8.0_40.jdk/Contents/Home)

2 | cancel |
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I_NeN ] New Project
| Project name: chapter2_hello_world_kotlin2js

Project location: | ~/easykotlin/chapter2_hello_world_kotlin2js

~ More Settings
Module name: chapter2_hello_world_kotlin2js
Content root: /Users/jack/easykotlin/chapter2_hello_world_kotlin2js

Module file location: /Users/jack/easykotlin/chapter2_hello_world_kotlin2js

Project format: .idea (directory based) E

? Cancel Previous | (I

LiEGradle¥ta ik TIE52EE, FHA1EBE|—/ Gradle KotlinJS T, HEFUOT

— build
| L— kotlin-build

| L— caches

| L— version.txt
— build.gradle

|— settings.gradle

L— src

— main

| = java

|  F— kotlin

| L— resources
L— test

|— java
— kotlin

L resources

12 directories, 3 files

H, build.gradleBt B X144
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group 'com.easy.kotlin’
version '1.0-SNAPSHOT'

buildscript {
ext.kotlin_version = "'1.1.2°'

repositories {
mavenCentral()

}
dependencies {
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

apply plugin: 'kotlin2js’

repositories {
mavenCentral()

dependencies {
compile "org.jetbrains.kotlin:kotlin-stdlib-js:$kotlin_version"

Heh, apply plugin: 'kotlin2js’ &GradlefgkotlinZgE Bl jsAY3EF. org.jetbrains.kotlin:kotlin-stdlib-js
=Kotlin)SHYE 1T .

Ao, BIBEHFEE— TKotinRIBHEFHSHEFEINN, UEXHNERBXFEME, M THT

build.doLast {
configurations.compile.each { File file ->

copy {
includeEmptyDirs = false

from zipTree(file.absolutePath)
into "${projectDir}/web"
include { fileTreeElement ->
def path = fileTreeElement.path
path.endsWith(".js") && (path.startsWith("META-INF/resources/") || !pat
h.startsWith("META-INF/"))
}

compileKotlin2Js {
kotlinOptions.outputFile = "${projectDir}/web/js/app.js"
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kotlinOptions.moduleKind = "plain" // plain (default),AMD, commonjs,umd
kotlinOptions.sourceMap = true

kotlinOptions.verbose = true

kotlinOptions.suppressWarnings = true

kotlinOptions.metaInfo = true

HM,  kotlinOptions.moduleKind EC & INZKotlinfXAB4miEmJavaScriptRABRIEEY, FIFEE
JS (plain) , AMD(Asynchronous Module Definition, FH4EHRE X). Common]SFAUMD(Universal
Model Definition, i@ FREEIE X)),

AVDBE N BR/NE A FEH. AMDEFH IR, o AMMMEENST.
Common)S;Z Rk &5 um _E{F ARVIRER R S, 8% FTnodejs,

UMDRIBLEEAMD. Common)SIXFFER!, [ER X FFE1ER Fimsk R & LA,
BNXEATHRENET, BREXA7TLIBIS plain KE,

BR T %t 89 JavaScript X, 1ZHEHBRIAS RIB— N ZHBIER TR IS X . RIREM
BEHA Kotlin R PURBIAV T ERAE, BAZXHELFEN, HENZERHBER—ESTX.
HA A H kotlinOptions.metalnfo &I,

—VERETE, FAIKSKotlinfRABApp.kt

package com.easy.kotlin

fun {
println("Hello,World!")

RIE, BINEZEFEAGradleWETRE, WTEFR
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G+ - @ W 4B
» chapterZ_hello_world_kotlin2js (auto-import enabled)
mhource 5ets
main

sulbn)g

i Dependencies g
lllhorg.jetbrains.kotlin:kotlin-stdlib-js:1.1.2 (Compile) g
test =
Fa Tasks =
Fg build a
£ assemble E
£ build L
£+ buildDependents m
£ buildMeeded -
£+ classes =
£ clean ﬁfi
£ jar 2

£ testClasses
Fg build setup %
Fg documentation 2
Fg help %
[g other 2
# cleanSourceMap a
£ cleanTestSourceMap =
£ compileJava 3y
£+ compileKotlin2)s >
£ compileTestjava =
£ compileTestKotlin2)s =

# processResources
# processTestResources
Fa verification
& check
£ test
Fz Run Configurations

= ek

23:47:05: Executing external task 'build'...
Using a single directory for all classes from a source set. This behaviour has been dep
recated and is scheduled to be removed in Gradle 5.0
at build_3e@ikleqgkereeétvkeolcp2lu.run(/Users/jack/easykotlin/chapter2_hello_world_
kotlin2js/build.gradle:15)
:compileJava NO-SOURCE
:compileKotlin23Js
:processResources NO-SOURCE
:classes
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:jar

:assemble

:compileTestJava NO-SOURCE
:compileTestKotlin2Js NO-SOURCE
:processTestResources NO-SOURCE
:testClasses UP-TO-DATE

:test NO-SOURCE

:check UP-TO-DATE

:build

BUILD SUCCESSFUL in 2s
3 actionable tasks: 3 executed
23:47:08: External task execution finished 'build'.

LERS, BATTIUER TEEREA

— build
| — kotlin-build

| L— caches

| L— version.txt
— build.gradle

|— settings.gradle

L— src

F— main

| = java

|  F— kotlin

| L— resources
L— test

|— java
— kotlin

L resources

wn

12 directories, 3 files

jack@jacks-MacBook-Air:~/easykotlin/chapter2_hello_world _kotlin2js$ tree ..

— build
— kotlin

|

| | L— sessions

| F— kotlin-build

| | L— caches

| | L— version.txt
| | 1ibs

| | L chapter2_hello_world_kotlin2js-1.0-SNAPSHOT. jar
| L tmp

|

|

L— jar
L — MANIFEST.MF
— build.gradle
— settings.gradle
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— kotlin

| L— com

| L— easy

| L— kotlin
| L App.kt
L— resources

L— test

F— java

— kotlin

L— resources
L— web

3

wn

app
L— com

L easy
L— kotlin
L— kotlin.kjsm

T

— app.js
F—— app.js.map
L app.meta.js
— kotlin.js
L— kotlin.meta.js

26 directories, 14 files

X Mweb B E it ZEKotlinfX i@ T kotlin-stdlib-js-1.1.2. jargRiF Fo s H 45 5 .

P
Hr, appjstRBanT

if (typeof kotlin === 'undefined') {

throw new ("Error loading module 'app'. Its dependency 'kotlin' was not found. P
lease, check whether 'kotlin' is loaded prior to 'app'.");
}
var app = function ( ) {

'use strict’';

var println = Kotlin.kotlin.io.println_s8jyv4$;

function helloWorld() {

println('Hello,World!");

}
var package$com = _.com || (_.com = {});
var package$easy = package$com.easy || (package$com.easy = {});

var package$kotlin = package$easy.kotlin || (package$easy.kotlin = {});
package$kotlin.helloWorld = helloWorld;
Kotlin.defineModule('app', _);

return _;
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}(typeof app === 'undefined' ? {} : app, kotlin);

//@ sourceMappingURL=app.js.map

EEXBRAMNERARBESERESE

var package$com = _.com || (_.com = {});
var package$easy = package$com.easy || (package$com.easy = {});
var package$kotlin = package$easy.kotlin || (package$easy.kotlin = {});
package$kotlin.helloWorld = helloWorld;

Kotlin.defineModule('app', _);
return _;

Bz mERRERENT

_.com.easy.kotlin.helloWorld = helloWorld;

B Y2 B KotlinfC RS ERJavaScript RS BR B X R . XA AR ARS I A

function helloWorld() {
println('Hello,World!");

XA REE, REXAFFAHET

app.com.easy.kotlin.helloWorld()

TEBAIKFE—NindexhtmITimE, FERBAIEHapp.js. KRBT

<!DOCTYPE html>

<html lang="en">

<head>
<meta charset="UTF-8">
<title>KotlinJS</title>

</head>
<body>

<!-- R n#kotlin. js, FINFN HFEF A i%app.js-->
<script type="text/javascript" src="kotlin.js"></script>
<script type="text/javascript" src="jquery.js"></script>

<script type="text/javascript" src="js/app.js"></script>
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<script>
var kotlinlJS = app;
console.log(kotlinJS.com.easy.kotlin.helloWorld())
</script>
</body>
</html>

RINBEGREMEKotlings, BMBRARFRBappis. HR, BAWHRTBURBBT—HE A
jauery.jsIXFERYEE

EX BT RS FT Findex.html

ke 'html|| body |
1 <!DOCTYPE html> Chrome (\.F2, hold Shift to open URL of Ic
2 <html lang="en">
3 <head:= éf e@oo0
4 <meta charset="UTF-£">
5 <title=KotlinlS</title>
B
7 </head>
8 <lody>
1@
11 <! hgchnskotlin. js - BInEABERHEapp. j5—>
12 <script type="text/javascript” src="kotlin.js"></script>
13 <script type="text/javascript” src="jguery.js"></script>
14 «script type="text/javascript” src="js/app.js">=</script>
15
16 <script>
17 var kotlinJ5 = app;
18 console. Log (kotlinJ5.com.easy. kotlin.helloworld(})
19 </script>
2@ </body>
21 </html=

BATT BRI ST == 6 S %

[w ﬂ Elements GConsole Sources Metwork Performance Memory  Application  Security  Audits
& | top v Filter Info A

Hello,World!
undefined

X helloWorld() JavaScript X
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var println = Kotlin.kotlin.io.println_s8jyv4$;

function helloWorld() {
println('Hello,World!");

}

¥ Rz kotlin jsfR AL H AY37554TARAYFRAD -

BufferedOutputToConsoleLog.prototype.flush = function() {
console.log(this.buffer);
this.buffer = "";

1

A TEBERE : https://github.com/EasyKotlin/chapter2_hello_world_kotlin2js

SERR

1.https://kotlinlang.org/docs/reference/compiler-plugins.html

2.http://kotlinlang.org/docs/tutorials/javascript/working -with-modules/working-with-modules.html
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https://github.com/EasyKotlin/chapter2_hello_world_kotlin2js
https://kotlinlang.org/docs/reference/compiler-plugins.html
http://kotlinlang.org/docs/tutorials/javascript/working-with-modules/working-with-modules.html

$3Z= KotliniB= &l
SREM, FEE Y

FIEEERD, AR PHERERENERE. 2I-HERESH—HF. YT -1REESK

YW, R BMERANEL RBEF. RRTE) AT (RER) B
B-NEEEENFEINBTHRI R BTHE. EMEIERE (B85, 6. 84, &4,
mREtFeE) | REAR. REES . X TE (B FF FAEANESSBLHRMMNESE
H, BNtEAE&EENEE. IHEBNRTBEXNEFEIRINRIER. B, BNEBEIKREX
BEORNIERE, KEIREEH.

FriB ‘MR ESR& 5%, BHLEESHT 2th. TEILRMNFFHE.

3.1 & (package)

BANVERZENBIF. tbamie, BRFRAS T —1%M JSON, FRFREBHEE 7 —/ %M JSON, &
B, BMESKRENE BERNERXENE ZEAXDR?

—NERERFEABXRWRZTE. WNFlavad, FLEFEH package RARK, MNHREXRHIHE—
M., FEIROEF, ASBZENE] package com.abc.fastjson H, BEMIEKRLINE] package
com.bbc.jackjson A, XEEFRNAERDH, s UIREGZZERDHERXBEANZE. BHARG
mr

com.abc.fastjson.JSON.toJSONString()
com.bbc.jackjson.JSON.parseJSONObject()

FEKotlinfi /%% 7 Javaky package XM, EIRT —L£4 &,

FEATTIUTE *.kt XHEFFSLFERR package a2 %], fFlanTEPackageDemo kiR AZH, FH{11ZR
MTIARNFRE

package com.easy.kotlin

fun {
println("This is WHAT ?")
}
class {
fun {
println("Drive The Motorbike ...")
}
}
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fun main {
println("Hello,World!")

}

BHEPLTEXEFMER. X2, FHNFEPATE com.easy.kotlin , EEEX T BREFE
what() , BIEENX T —Z Motorbike ., B4, BRSBHEMILTFILE : BRI A
REMEERE,

BB AR ERMRETE * FAllS —Munit AKX ERKRENT A

B, BUMERARAGradle TIEE R, WNMMHKRBEEtestEXT. BEBREMAT
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= H 3 ¢4 XHHA QR & > 4| Defauttbackag

& chapter3_kotlin_basics src ) g main kmlin.':.- com easv.':'.-
€ [ Project - Sl - AN Al
E v Brzchapter3_kotlin_basics ~/easykotlin/chapter3_kotlin_basi¢
| .gradle
. .idea

build
= src
"-E‘ = main
@ java
. kotlin
v v Emcom
easy
kotlin
x PackageDemo .kt
& = Motorbike
f = main(args: Array<5tring>)
f = what()
v [ gDefaultPackageDemo.kt
» & Car
f = nowl()
=resources
= test
java
kotlin
r Emcom
easy
kotlin
test
o = PackageDemoTest
m = testWhat()
i = PackageDemoTest
m & testWhat()
&z = DefaultPackageDemoTest
m = testDefaultPackage()
W= resources
(=} build.gradle
(# settings.gradle

H Il External Libraries

=]

FEMENMXFERIBE R src/test/kotlin TEHE—NE, IR src/main/kotlin ZEFE—
package com.easy.kotlin . ZAf5, ZEULE TEHE—/NKZEPackageDemoTest

package com.easy.kotlin
import org.junit.Test
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import org.junit.runner.RunWith
import org.junit.runners.JUnit4

@RunWith(JUnit4::class)

class PackageDemoTest {

@Test
fun testWhat() {
what ()

@Test
fun testDriveMotorbike(){
val motorbike = Motorbike()

motorbike.drive()

Hrh, what() BREUER PackageDemoTest KZEF—MEHRZE T, oJUEEIBA,

import , Motorbike KR PackageDemoTest ZKth ERIEN 7,

MRAFE R —"package T, FAIFEEimportX Ny FIZEFMF L. Blan, FA#E
src/test/kotlin B g THETE— package com.easy.kotlin.test , {# 3 package
com.easy.kotlin TNHEIAIEFMEE, =EWMT

package com.easy.kotlin.test

import com.easy.kotlin.Motorbike
import com.easy.kotlin.what
import org.junit.Test

import org.junit.runner.RunWith

import org.junit.runners.JUnit4

@RunWith(Junit4::class)

class PackageDemoTest {

@Test
fun testWhat() {
what()

@Test
fun testDriveMotorbike() {
val motorbike = Motorbike()

motorbike.drive()
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{1 1{EH import com.easy.kotlin.Motorbike S A, HIEE{EM import com.easy.kotlin.what &
NEBREE

EEBAVEAIUNtANIHAESR . 7 build.gradle FEIKRHIE

testCompile group: 'junit', name: 'junit', version: '4.12'

ATNHE, K&

117



EHS ¢4 XOA e D 4
I chapter3_kotlin_basics | i src ) [ test ;: B kotlin ) = % Cut X
" " ' : Co #C
E' - Project - ﬁ] Y
g v [Pgchapter3_kotlin_basics ~/easykotlin/chapy Cop¢hath L
=N » Bm.gradle Copy as Plain Text
= > B ""d?a Copy Reference N dC
» pmbuild )
g v BESIC [l Paste £
5 ¥ Bgmain E» Jump to Source 3|
@ java
'{; v pukotlin Find Usages F7
v [mcom
v Emeasy Analyze
¥ Emkotlin
v {LPackageDemo.kt Refactor
» (& = Motorbike Clean Python Compiled Files
I = main(args: Array-
f = what() Add to Favorites
v [ gDefaultPackageDemo.kt
> g Car Browse Type Hierarchy “H
f = now() -
- resources Reformat Code 3L
v Drgtest Optimize Imports (]
Tojava
v B lorin Delete... E
v Bmcom %€ Mark as Plain Text
v Emeasy
¥ Emkotlin Build Module 'chapter3kotlinbasicstest'
. E_:';MEH Recompile 'PackageDemoTest.kt 1 3F9
+ & = PackageDemoTest
v i = DefaultPackageDemoTest Run 'PackageDemoTest'
m = testDefaultPackage() #k Debug 'PackageDemoTest' ~4D
fizresources
(& build.gradle (3 Save 'PackageDemoTest'
(s settings.gradle
» |llnExternal Libraries Local History
(D Synchronize 'PackageDemoTest.kt'
o
E Reveal in Finder
£
Al i Compare With... ¥D
*
1 Ei SNt
IView  ConsoleMavenPlugin Terminal & 0: Me i) SREIRIBNL J

[ Tests Passed: 2 passed (moments ago)

BITER

1 ) Create Gist...
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sy kotlin | ‘6 PackageDemoTest.kt

st.ki 8, RunWith.java €, Runner.java "l:aJUniM.ja\ra ¢ PackageDemo.kt &g kotlin/PackageDemoTest.kt & test/PackageDemoTest.kt

=S
* Created by jack on 2817/6/8.
*/

1 @RunWith(JUnit4::class)
12k class PackageDemoTest {

14 @Test

155K fun testwhat() {
1€ what()
17 ¥
1 @Test
» fun testDriveMotorbike(){

121 val motorbike = Motorbike()
22 motorbike.drive()

Run PackageDemoTest

(= ) Al 2 tests passed - 10ms

@ All Tests Passed 10ms 1esting started at 23:10 ...
........ o 23:10:23: Executing external tasks ':cleanTest :test —-tests com.easy.kotlin.PackageDemoTest'...
:cleanTest
........ rcompileKotlin UP-TO-DATE
=] :compilelava NO-SO0URCE
........ :copyMainKotlinClasses UP-TO-DATE
w :processResources NO-S0URCE
. :classes UP-TO-DATE
X :compileTestKotlin UP-TO-DATE
7

il
Wl

rcompileTestJava NO-SOURCE

rcopyTestKotlinClasses UP-TO-DATE

:processTestResources MO-S0URCE

rtestClasses UP-TO-DATE

itest

Drive The Motorbike ...

This is WHAT 7

BUILD SUCCESSFUL in s

6 actionable tasks: 2 executed, 4 up-to-date

23:18:31: External tasks execution finished ':cleanTest :test —-tests com.easy.kotlin.PackageDemoTest'.

B, MRIFATAE X packagefr L8], MBIAEIRRE XK. HIANEEAE src/main/kotlin JREK
5 B X T EHFHE DefaultPackageDemo.kt 2

import java.util.*

fun now() {
println("Now Date is: " + Date())

class Car{
fun drive(){
println("Drive The Car ... ")

MR, FHAIEMAE src/test/kotlin B T EHFEMNIH FKDefaultPackageDemoTest

import org.junit.Test
import org.junit.runner.RunWith
import org.junit.runners.JUnit4
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@RunWith(JUnit4::class)

class DefaultPackageDemoTest {

@Test

fun testDefaultPackage {
now()
val car = Car()
car.drive()

BAARTEZEimport now() HEF car £, TINEEFEH. WREMNE
src/test/kotlin/com/easy/kotlin/PackageDemoTest.kt JIIXKEEIEE now() BREF car K,
FAZRBTEAF RNimport

import now

import Car

PackageDemoTest.ktZe # MK AR IBI T

package com.easy.kotlin

import now

import Car

import org.junit.Test

import org.junit.runner.RunWith
import org.junit.runners.JUnit4

@RunWith(JUnit4::class)

class PackageDemoTest {

@Test
fun testWhat {
what()

@Test
fun testDriveMotorbike(){
val motorbike = Motorbike()

motorbike.drive()

@Test
fun testDefaultPackage {

now()
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val car = Car()

car.drive()

A, KotlinEEFINGA—LEEMEE G Kotlin X ¢
kotlin.*
kotlin.annotation.*
kotlin.collections.*
kotlin.comparisons.x (H 1.1 #2)
kotlin.io.
kotlin.ranges.*
kotlin.sequences.*
kotlin.text.*
REFEEIRTEEEZSATIMNIE
JVM:
java.lang.*
kotlin.jvm.*
JS:
kotlin.js.»

AN R TIERARD | https://github.com/EasyKotlin/chapter3_kotlin_basics/tree/package_demo

3.2 FIAZENE
B, AKotlind, —UIEENR. U, EZEHLIMBENR (et EEEEEHSRIES]
FSREIRAEMM)
KotinfYZEEHD A var (FJEAY) M val (RIEH).
JEREREN
var BUEH, EEEFETTMNEEZREE
M val BREA, NEXRE FERFERERRE.
HADf
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https://github.com/EasyKotlin/chapter3_kotlin_basics/tree/package_demo

package com.easy.kotlin

import java.util.*

class VariableVSValue {
fun declareVar {
var a =
a=
println(a)
println(a::class)
println(a::class.java)

var x = 5 // AZIHEKE S Int> A

X 4=

println("x = $x")

fun declareVal() {

val b = "a"
//b = "b" //YmPEds A Val cannot be reassigned
println(b)

println(b::class)

println(b::class.java)

val c: Int = // SLENRAE

val d = // EBhiERE S Int R
val e: Int // WREAVIGEIETAGEE M
e = // BTG

println(“c = $c, d = $d, e = $e")

BFE, AlavaF A EEARTE (final) . #EKotlind, EEDEN. EFANERE RE
R, REAKotinfEHFEER val A EE. RAFEL LAERFP RSB BIEARNTENLE
HRREEL, W TNNTINERERE.

3.3 TE A AN

331 EFETEREY
ERIRAFEIRPRERTRAOKR, RES[TUEEHTETHEER, RIDT

FEKotlinH K &R 53
£

fun typeInference(){
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val str = "abc
println(str)
println(str is String)
println(str::class)

println(str::class.java)

// abc

// true

// class java.lang.String (Kotlin reflection is not available)
// class java.lang.String

val d = Date()
println(d)

println(d is Date)
println(d::class)
println(d::class.java)

// Fri Jun 09 00:06:33 CST 2017

// true

// class java.util.Date (Kotlin reflection is not available)
// class java.util.Date

val bool = true
println(bool)
println(bool::class)
println(bool::class.java)

// true
// boolean (Kotlin reflection is not available)
// boolean

val array = arrayOf(1,2,3)
println(array)
println(array is Array)
println(array::class)
println(array::class.java)

// [Ljava.lang.Integer;@7b5eadd8
// true
// class [Ljava.lang.Integer; (Kotlin reflection is not available)
// class [Ljava.lang.Integer;
}

i, BINMRABEMBEEFENTEREE Svarsival, HEBBEREBIWIERTE R, HFREB
MBI KR, BTEAEER. SR, BB TMURARbIEEREXE,

BR, REEMAZREN. fim, ERTENAREEELNEE. TENRBAREBRITREF
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fun Int2Long(){
val x:Int =

val y:Long = x // Type mismatch

BMFBRE N IF X R (92 B4R iR Bt 178E 4R

fun Int2Long(){
val x:Int =
// val y:Long = x // Type mismatch
val y: Long = x.toLong()

3.3.2 M is BEFFHTRELN
is BEHFRN—NRIERREELBHN—PLH,

WR—AANTEHNEMLENEMC EHIMH ARER, BARNEHD L P UEE L FIZER
&M, THEXER .

fun getlLength : Int? {

var result =

if (obj is String) {
// ~obj FEZZFAT N H B T String
println(obj::class) //class java.lang.String
result = obj.length
println(result)

}

[/ TEEFRBRIN G, “obj” BAAE CAnyT 2RI

println(obj::class) // class java.lang.Object

return result

MK LN T

@Test
fun testGetLength() {
val obj = "abcdef"
val len = variableVSValue.getLength(obj)

Assert.assertTrue(len == 6)

val obj2:Any = Any()
variableVSValue.getLength(obj2)
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3.4 FR B SHBRRFRER

R FFT & (raw string) A =E 5[5 (") 2FREXMERpython—#%), RIGFHT & o] IXE & BTN

AT EMFFT.
package com.easy.kotlin
fun main(args: Array<String>) {
val rawString = """

fun helloWorld(val name : String) {
println("Hello, world!")

println(rawString)

FHETUEERFFEAL. BRRFREXNUETHS (8) i,

val fooTemplateString = "$rawString has ${rawString.length} characters"”

println(fooTemplateString)

3.5 MEEFIE

MEEFIBORREESFNZOZ— TDH
>3 i8%E)( if . when )
JEIED)( for . while )FA

Yavay

Bk#518/4] ( return . break . continue . throw )&,

3.5.1ifFRIAR

if-elseif A BEFIRFRAENRERNER, Hfelse2TiEMN.

£ Kotlin B, if E—MRixX, BIESIRE—/ME(IRScala—Ff).,

RILRF

package com.easy.kotlin

fun main {

println(max(1, 2))
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fun max : Int {

/1 AERZREL
val max = if (a > b) a else b

return max // return if (a > b) a else b

}
fun maxl : Int {
/] AEG
var maxl = a
if (a < b) maxl = b
return max1
}

fun max2(a: Int, b: Int): Int {

// With else
var max2: Int

if (a > b) {
max2 = a
} else {
max2 = b
}

return max2

Ao, i DA RERR, REMNFIAXEAZRNE

fun max3 : Int {
val max = if (a > b) {
print("Max is a")
a
} else {
print("Max is b")
b
}

return max

ifEARRDERE, &E—fTAHIROE.
75, FEKotlindIZHHM true? 1: 0 XN =JTRIEAN. WENBEZER if else BAL

if(true) 1 else ©

MR RERXRE-I0X, FEAPZHERE Unit, ERERLE Unit .
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IS

>>> val x = if(1l==

>>> X

kotlin.Unit

>>> val y = if(1== else
>5>y

if-elset&a) N
o IIEHESAEEERE, FBSEREAXNENEH/RE
KA BG

>>> if("a")
error: type mismatch: inferred type is String but Boolean was expected
i_F(llall)

A

>>> if (1) println(1)
error: the integer literal does not conform to the expected type Boolean

if(1)

A

o MEZFMANRAFE—KIBAFTENT, MATEENKREST UG, RIFHNRBENEEIIN
ERIES,

>>> if( ) println(1l) else println(©)

>>> if( ) { println(1)} else{ println(9)}

o WTLEEMIf, elselBEETER, elseif BEIWETTEA.

o clsefllelse ifEIRFHILAT, elserZMt M FEelse if Z /5.

o MRE L FKelse AEMEMEI, MAWMRE —FKelse FBANFARXNHNTN, BASRIEE
HMFrFelse ifflelses X,

o MREIMENLRFE—PelselIER, elseFR)FBTFRAEMIAED.

X ERNER)ava, CIESEAMEE.

3.5.2 whenZFRik =

whenFIA XK LT switch-case FKikT. whenS AN DX HTRERIF —I&EHE. E
HEbswitchf S, wheniBAEENKNEK, R)E.
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KotlinBY#R BB EFRIENAG, EH/BMNNDPLRENRBEEREMELES

fun cases {
when (obj) {
-> print ("% -Ti")
"hello" -> print("X/Z&FFFHhello")
is Long -> print("X/&—LongZKkAIE ")
lis String -> print("IXAEStringZRAFIEEE")
else -> print("elsezifl+Javatfidefault")

R if =4, when HE— DX EITUI—MBR, ENEERPRENFREALNE.
WMREMDZEHAREFMHRE else B (Kfbldefault)
WRBMNBERSAXFERERNTRLE, WITREESAMDXEMHRE—E, BESHRE !

fun switch {
when (x) {
g -> print("x == -1 or x == 0@")
-> print("x == 1")
-> print("x == 2")
else -> { // EEIENR
print("x is neither 1 nor 2")

}

BT UAERRER (MARAREE) EADSFEMT

fun switch {
val s = "123"
when (x) {
R -> print("x == -1 or x == 0")

-> print("x == 1")

-> print("x == 2")

-> print("x is 8")
parseInt(s) -> println("x is 123")
else -> { // HFEEIXAH

print("x is neither 1 nor 2")

BT RS —METE in EARE lin — X EHEES
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val x =
val validNumbers = arrayOf(1, 2, 3)
when (x) {
in -> print("x is in the range")
in validNumbers -> print("x is valid")
lin -> print("x is outside the range")

else -> print("none of the above")

3.5.3 for{fE*R

KotlinByforfB IR BRI AR ITHE S EARMEE.
for PEIRT] AR IR L ES (iterator) BN RHITBE, BEAOT

for (item in collection) {
print(item)

PEIRAT] AR —MRDER

for (i in intArray) {

DR A

/**
* For loop iterates through anything that provides an iterator.
* See http://kotlinlang.org/docs/reference/control-flow.html#for-loops
*/
fun main(args: Array<String>) {
for (arg in args)
println(arg)
// or
println()
for (i in args.indices)
println(args[i])

MRREEBI RS IBA— M EEANE A list, RITX AR :
for (i in array.indices) {
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print(array[i])

SEVRTT A EREL withIndex

for ((index, value) in array.withIndex()) {
println("the element at $index is $value")

}

3.5.4 whilef&ZR

while 1 do .. whilefE i A TLERC. Javalg 5 EA—E.

HAD A

package com.easy.kotlin

fun main {
var x =
while (x > 0) {
X- -

println(x)

var y =
do {
y=y+
println(y)
} while (y < 20) // yBIfERSAE bt

3.5.5 break 1 continue
break 1 continue #PEFRIZHIBEIAEMH, TERAXREFLER (FREBkE) .

1.break

BTMNESKRENHE, ZFBIARMFGEIANNGK, RERRITLLER. IASF2ER
FAEA false ALK, XADEER, FATF T AN break Z5RYEIR. break AT EELER—D

1EER, EEBREEWE, ARENTEIREEMNIEL.
EIZE7E =

FTENEF1~10, REBRBE, sERITED,
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HRLRG)

fun breakDemo_1() {
for (i in 1..10) {

println(i)
if (1 %2 ==20) {
break
}
} // break to here
}
AR
@Test

fun testBreakDemo_1(){
breakDemo_1()
}

Tfau i

2.continue

continue BRAIALIER, EEXRIURET—RIEIN. JUERERN, EEAELFIEALS
BT, BEERZIEIAAD, T T—RIEIR. M break MEFTELKILTEIR, BKEZIERE O,

BB Z R
FTEN#0~10, {EERFTENBEL.

HABRG)

fun continueDemo() {
)

for (i in {

if (1% 2 ==0){
continue

}
println(i)

}

}
MHAH
@Test
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fun testContinueDemo() {
continueDemo()

i

O N U1 W R

3.5.6 returnix [g]

fElava, CIBE ™, returniBAFERMBERREMNT . RAREScala, GroovwyXHEMIBSTH, HE
FIREME O] AT EZ B R AreturnskisE, E2FNMNARINA, FERreturnfRBRIRE A S H
IR

#Kotlindr, BRTYFRAXME BREEMNRBEHEZRKELXEM return RIREIH(E.
(e TR

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

}

fun max(a: Int, b: Int): Int { if (a > b) return a else return b}

HA#EKotlind, FJUEEEM = FSREEERE—REHE,
KA

>>> fun sum(a: Int,b: Int) = a + b
>>> fun max(a: Int, b: Int) = if (a > b) a else b

>>> sum(1,10)
11

>>> max(1,2)
2

>>> val sum=fun(a:Int, b:Int) = a+b
>>> sum

(kotlin.Int, kotlin.Int) -> kotlin.Int
>>> sum(1,1)

2
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>>> val sumf = fun(a:Int, b:Int) = {a+b}

>>> sumf

(kotlin.Int, kotlin.Int) -> () -> kotlin.Int

>>> sumf(1,1)

() -> kotlin.Int

>>> sumf(1,1).invoke()
2

ERARRGIS, BATUER, FANRBEEDTREXRES
S, BRXBMEEA—HT . THEIE TANRBEREEMNESL

>>> fun sumf(a:Int,b:Int) = {a+b}

>>> sumf(1,1)
() -> kotlin.Int
>>> sumf(1,1).invoke

error: function invocation 'invoke()' expected

sumf(1,1).invoke
>>> sumf(1,1).invoke()
2

>>> fun maxf(a:Int, b:Int) = {if(a>b) a else b}

>>> maxf(1,2)

() -> kotlin.Int

>>> maxf(1,2).invoke()
2

JIAEH,

sumf

() -> kotlin.Int
() -> kotlin.Int

XA BRScala2 AEAY, fEScalath, HAREAIFE {1,

scala> def maxf(x:Int, y:Int)
maxf: (x: Int, y: Int)Int
scala> def maxv(x:Int, y:Int)
maxv: (x: Int, y: Int)Int
scala> maxf(1,2)

res4: Int = 2

scala> maxv(1,2)
res6: Int = 2

maxf AYIREME SR ELE

=z [q
ISV

{ if(x>y) x else y }

if(x>y) x else y

133
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AT ILEF L maxf: (x: Int, y: Int)Int FR maxv: (x: Int, y: Int)Int EZE—FH., HEiX
B, KotlinfRScalaE AESHFEA L, BEEAEM.

RE, ARATRRERIEA invoke() BE. BEREPLWGHFHIRIETELS, BIMNBITMUEL, &
Kotlindr, AAEZRBLREMERES O 8.

kotlin # return BEIS MERITHI R EE E R R EFIRE], {EE7Lambdazkiz L HiEE return,
NEFREFRIENINEERE . IO TERNREZEAEMN

fun returnDemo_1() {
println(" START " + ::returnDemo_1.name)
val intArray = intArrayOf(1, 2, 3, 4, 5)
intArray.forkach {
if (it == 3) return

println(it)
}
println("™ END " + ::returnDemo_2.name)
}
//1
//2

fun returnDemo_2() {
println(" START " + ::returnDemo_2.name)
val intArray = intArrayOf(1, 2, 3, 4, 5)
intArray.forEach(fun(a: Int) {

if (a == 3) return
println(a)
b
println("™ END " + ::returnDemo_2.name)
}
//1
//2
//4
//5

returnDemo_1 7EiB%| 3 & EIZEIRE(H REMBEIEF A break 1T4). &gkt

returnDemo_2 8% 3 BfSBkIT EHRENIT(E L MEIEF A continve 174). REHH
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# returnbemo_2 1, FAIA—PERREEN lambda KA., ERREAEEY return BER
MIZEZRE B 5iRE.

fEKotlind, XZEZEEF lambda RIARITAR—EAIHTT. HR, AT EXAYFER return
IRERHELE, Ak kotlin IBIRHET @Label (Fr%F) KIZFHIREIER, BET DO,

3.5.7 #5% (label)

7 Kotlin I FRIATNEB ST IXFAIRE (label) RARC. REMRNATFRTER e 75, Bl
2 abc@ . jarofLove@ EBRENEIFRE. AT IALabel#r%FRIEH] return . break I
continue AYBkE: (jump) fTH.

Kotlin (YRR UHHEN . EERMFHE. ﬁn[ﬁ REE, B TIRERRFIAY return, AIELYS
IAMINEREORE T . Blg0, M lambda FRIATHIRE], returnDemo_2() FAITIT B RIEE
lambda FIA R F Breturnit it 2E A O 4k,

HRLRG)

fun returnDemo_3() {
println(" START " + ::returnDemo_3.name)
val intArray = intArrayOf(1, 2, 3, 4, 5)
intArray.forkach here@ {
if (it == 3) return@here // A WEE] lambda FKIEXIFZ here@ Ab. #L: T/ it=4
)38 A& A

println(it)

}

println("™ END " + ::returnDemo_3.name)
}
//1
//2
//4
//5

FA#E lambda FIXEXTFKAEARINT AR5 here@ , TATTIAX AER | ZARZHELETEILRKT
LambdaZRiAXFFESHITAAMLE, REAEFEXAIEANIEM returnghere KBkEE = ambda
FA iz 4t

Ao, BT UERBRIFEETE. ZRE5EKRIZ lambda MR ERES .
(e B

fun returnDemo_4() {
println(" START " + ::returnDemo_4.name)
val intArray = intArrayOf(1, 2, 3, 4, 5)

135



intArray.forkach {
if (it == 3) return@forEach // M lambda KAz @forEach HiR[H.
println(it)

println(" END " + ::returnDemo_4.name)

EZLambdaZRiA T A & FZ forEach, FTIAERATST A EZEA return@foreach |, SkBkEE|LL4b
PIT T — R IBIR,

BE Y RMNEBRETEAbreak, EHHREINEHTEIL

fun breakDemo_1() {
println("--------------- breakDemo_1 --------------- ")
for (outer in 1..5) {
println("outer=" + outer)
for (inner in 1..10) {
println("inner=" + inner)
if (inner % 2 == 0) {

break

HEANVEEZBE R INE OB, XADEHRIAE T UERIRET
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(e TBNl

fun breakDemo_2() {
println("--------------- breakDemo 2 --------------- ")
outer@ for (outer in 1..5)
for (inner in 1..10) {
println("inner=" + inner)
println("outer=" + outer)
if (inner % 2 == 0) {
break@outer

AR, A7 RETENE, BOTMUARER SR HBEREOBERIE, ik
& breakbemo_1() H, FAIT UAIRERIEMN I AIBREERAL

fun breakDemo_3() {
println("--------------- breakDemo 3 --------------- ")
for (outer in 1..5)
inner@ for (inner in 1..10) {

println("inner=" + inner)

println("outer=" + outer)

if (inner % 2 == 0) {

break@inner

3.5.8 throwFRix =

7£ Kotlin /1 throw 2Rk, BHEBZ4TREE Nothing, ZXELRHBE. RC. Javah

EI‘] void %IEE\_$$O

>>> Nothing::class
class java.lang.Void
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BAERIH, A Nothing SRFRICITIREIAYEEL

>>> fun fail(msg:String):Nothing{ throw IllegalArgumentException(msg) }
>>> Fail("XXXX")
java.lang.IllegalArgumentException: XXXX

at Line57.fail(Unknown Source)

Ao, WRIE—throwRERPERELS—NEE, FTEEXFHLEN Nothing | REDTH
mr

>>> val ex = throw Exception("YYYYYYYY")
error: 'Nothing' property type needs to be specified explicitly
val ex = throw Exception("YYYYYYYY")

N

>>> val ex:Nothing = throw Exception("YYYYYYYY")
java.lang.Exception: YYYYYYYY

A, ExexLEENothingKE, XEMEEAE, FNTELAHSHRELERE

>>> println(ex)

error: overload resolution ambiguity:

@InlineOnly public inline fun println(message: Any?): Unit defined in kotlin.io
@InlineOnly public inline fun println(message: Boolean): Unit defined in kotlin.io
@InlineOnly public inline fun println(message: Byte): Unit defined in kotlin.io
@InlineOnly public inline fun println(message: Char): Unit defined in kotlin.io
@InlineOnly public inline fun println(message: CharArray): Unit defined in kotlin.io
@InlineOnly public inline fun println(message: Double): Unit defined in kotlin.io
@InlineOnly public inline fun println(message: Float): Unit defined in kotlin.io
@InlineOnly public inline fun println(message: Int): Unit defined in kotlin.io
@InlineOnly public inline fun println(message: Long): Unit defined in kotlin.io
@InlineOnly public inline fun println(message: Short): Unit defined in kotlin.io
println(ex)

N

>>> ex

exception: org.jetbrains.kotlin.codegen.CompilationException: Back-end (JVM) Internal e
rror: Unregistered script: class Line62

Cause: Unregistered script: class Line62

File being compiled and position: (1,1) in /line64.kts

PsiElement: ex

The root cause was thrown at: ScriptContext.java:86

3.6 IR
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1F 0 Java #0 JavaScript, Kotlin 3B AR,

5 Java AEAZ, Kotlin WECERETINHRE. SR, RTMNXFEIR

/**
* hhhh
* /**
* FEf
* /**

* gsges

* %/

**/
* abc

*/
fun main(args:Array<String>){
val f = Functions()
println(f.fvoidi())
println(f.fvoid2())
println(f.sum1(1,1))
println(f.sum2(1,1))

3.7 1B L S5FIRF
FimiE, RO—1REBESHSF—LECTANXAET. FSUERMEMEZNNESE., BF
SE A X L REME C AR EM Nk FIAE L LR, W EREHIERE.

EED T ERFERNRBHETRERENEMLRZ —. WENMMRRFEEFEANFHFS, ZR—
ERRNEERIDERTT (Token) FIIMERE. WERETREBEEPEARIBRXNENET, 8
BEWS. XEF. B8 BET. DREFE.

3.7.1 &M

ZEKotlinJB#5 T 32 H fkotlin/grammar/src/modifiers.grm X {41, #R 7 KotliniB S &6, kil
R B E R

/**
## Modifiers
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*/

modifiers
: (modifier | annotations)*

B

typeModifiers
: (suspendModifier | annotations)*

3

modifier
: classModifier
: accessModifier
: varianceAnnotation
: memberModifier
: parameterModifier
: typeParameterModifier
: functionModifier

: propertyModifier

classModifier Z81BMi%F
: "abstract" %K
1 "final" AW HE4k&finalZ
: Menum" MESE
: "open" W 4kH&Kopens
: "annotation" VEf#E
: "sealed" WH %K
: "data"

memberModifier
: "override" EEEH
: "open" WHEE
: "final" AUHESF
: "abstract" HIREH
: "lateinit" JEHIWILATL

accessModifier jRIARTER], ERiAEpublic

: "private"

: "protected”

: "public"

: "internal™ EEAMEELPY (B (module) B4R —RIFM—4 Kotlin JFEARRESCHE: #lan, —A Int
elli] IDEA ik, —/> Maven T.f%#, =k Gradle T.#%, il Ant 55K — ki g% — 4104
A Y51

3

varianceAnnotation 2 R[4
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parameterModifier
"noinline"
"crossinline"
"vararg" TKSH

typeParameterModifier
"reified"

functionModifier
"tailrec" REifH
"operator"
"infix"
"inline"
"external”
: suspendModifier

propertyModifier
"const"

suspendModifier

"suspend"

d

XU IRFTRSE B E X, fEkotlin/compiler/frontend/src/org/jetbrains/kotlin/lexer/KtTokens.javaig

KtModifierKeywordToken[] MODIFIER_KEYWORDS_ARRAY =
new KtModifierKeywordToken[] {

ABSTRACT_KEYWORD, ENUM_KEYWORD, OPEN_KEYWORD, INNER_KEYWORD, OVERRI
DE_KEYWORD, PRIVATE_KEYWORD,

PUBLIC_KEYWORD, INTERNAL_KEYWORD, PROTECTED_KEYWORD, OUT_KEYWORD, I
N_KEYWORD, FINAL_KEYWORD, VARARG_KEYWORD,

REIFIED_KEYWORD, COMPANION_KEYWORD, SEALED_KEYWORD, LATEINIT_KEYWOR
D,

DATA_KEYWORD, INLINE_KEYWORD, NOINLINE_KEYWORD, TAILREC_KEYWORD, EX
TERNAL_KEYWORD, ANNOTATION_KEYWORD, CROSSINLINE_KEYWORD,

CONST_KEYWORD, OPERATOR_KEYWORD, INFIX_KEYWORD, SUSPEND_KEYWORD, HE
ADER_KEYWORD, IMPL_KEYWORD

1
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TokenSet MODIFIER_KEYWORDS = TokenSet.create(MODIFIER_KEYWORDS_ARRAY);

TokenSet TYPE_MODIFIER_KEYWORDS = TokenSet.create(SUSPEND_KEYWORD) ;
TokenSet TYPE_ARGUMENT_MODIFIER_KEYWORDS = TokenSet.create(IN_KEYWORD, OUT_KEYWORD)

TokenSet RESERVED_VALUE_PARAMETER_MODIFIER_KEYWORDS = TokenSet.create(OUT KEYWORD,
VARARG_KEYWORD) ;

TokenSet VISIBILITY_MODIFIERS = TokenSet.create(PRIVATE_KEYWORD, PUBLIC_KEYWORD, IN
TERNAL_KEYWORD, PROTECTED_KEYWORD) ;

3.7.2 XREF((REF)

TokenSet KEYWORDS = TokenSet.create(PACKAGE_KEYWORD, AS_KEYWORD, TYPE_ALIAS_KEYWORD, CL
ASS_KEYWORD, INTERFACE_KEYWORD,

THIS_KEYWORD, SUPER_KEYWORD, VAL_KEYWORD, VAR_K
EYWORD, FUN_KEYWORD, FOR_KEYWORD,

NULL_KEYWORD,

TRUE_KEYWORD, FALSE_KEYWORD, IS_KEYWORD,

IN_KEYWORD, THROW_KEYWORD, RETURN_KEYWORD, BREA
K_KEYWORD, CONTINUE_KEYWORD, OBJECT_KEYWORD, IF_KEYWORD,

ELSE_KEYWORD, WHILE_KEYWORD, DO_KEYWORD, TRY_KE
YWORD, WHEN_KEYWORD,

NOT_IN, NOT_IS, AS_SAFE,

TYPEOF_KEYWORD

)

TokenSet SOFT_KEYWORDS = TokenSet.create(FILE_KEYWORD, IMPORT_KEYWORD, WHERE_KEYWOR

D, BY_KEYWORD, GET_KEYWORD,

SET_KEYWORD, ABSTRACT_KEYWORD, ENUM_KEYWOR
D, OPEN_KEYWORD, INNER_KEYWORD,

OVERRIDE_KEYWORD, PRIVATE_KEYWORD, PUBLIC_
KEYWORD, INTERNAL_KEYWORD, PROTECTED_KEYWORD,

CATCH_KEYWORD, FINALLY_KEYWORD, OUT_KEYWOR
D, FINAL_KEYWORD, VARARG_KEYWORD, REIFIED_KEYWORD,

DYNAMIC_KEYWORD, COMPANION_KEYWORD, CONSTR
UCTOR_KEYWORD, INIT_KEYWORD, SEALED_KEYWORD,

FIELD_KEYWORD, PROPERTY_KEYWORD, RECEIVER_
KEYWORD, PARAM_KEYWORD, SETPARAM_KEYWORD,

DELEGATE_KEYWORD,

LATEINIT_KEYWORD,

DATA_KEYWORD, INLINE_KEYWORD, NOINLINE_KEY
WORD, TAILREC_KEYWORD, EXTERNAL_KEYWORD,

ANNOTATION_KEYWORD, CROSSINLINE_KEYWORD, C
ONST_KEYWORD, OPERATOR_KEYWORD, INFIX_KEYWORD,

SUSPEND_KEYWORD, HEADER_KEYWORD, IMPL_KEYW
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pus

ORD

)s

Y ARBEFLT

KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken

PACKAGE_KEYWORD
AS_KEYWORD
TYPE_ALIAS_KEYWORD
CLASS_KEYWORD
THIS_KEYWORD
SUPER_KEYWORD
VAL_KEYWORD
VAR_KEYWORD
FUN_KEYWORD
FOR_KEYWORD
NULL_KEYWORD
TRUE_KEYWORD
FALSE_KEYWORD
IS_KEYWORD

KtModifierKeywordToken IN_KEYWORD

KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken

THROW_KEYWORD
RETURN_KEYWORD
BREAK_KEYWORD
CONTINUE_KEYWORD
OBJECT_KEYWORD
IF_KEYWORD
TRY_KEYWORD
ELSE_KEYWORD
WHILE_KEYWORD
DO_KEYWORD
WHEN_KEYWORD
INTERFACE_KEYWORD

// Reserved for future use:

KtKeywordToken

KtKeywordToken
KtKeywordToken
KtKeywordToken
KtKeywordToken

TYPEOF_KEYWORD

FILE_KEYWORD
FIELD_KEYWORD
PROPERTY_KEYWORD
RECEIVER_KEYWORD

KtKeywordToken

KtKeywordToken

KtKeywordToken

KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.

KtKeywordToken.

KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.
KtKeywordToken.

.keyword("package");
keyword("as");
keyword("typealias");
keyword("class");
keyword("this");
keyword("super");
keyword("val");
keyword("var");
keyword("fun");
keyword("for");
keyword("null");
keyword("true");
.keyword("false");
keyword("is");

KtModifierKeywordToken.keywordModifier("i

keyword("throw");
keyword("return");
keyword("break");
keyword("continue");
keyword("object");
keyword("if");
keyword("try");
keyword("else");
keyword("while");
keyword("do");
keyword("when");
keyword("interface");

.keyword("typeof");

KtKeywordToken.softKeyword("file");

KtKeywordToken.softKeyword("field");
KtKeywordToken.softKeyword("property");

KtKeywordToken.softKeyword("receiver");

KtKeywordToken PARAM_KEYWORD
SETPARAM_KEYWORD
DELEGATE_KEYWORD
IMPORT_KEYWORD
WHERE_KEYWORD
BY_KEYWORD

GET_KEYWORD

KtKeywordToken.softKeyword("param");

KtKeywordToken KtKeywordToken.softKeyword("setparam");

KtKeywordToken KtKeywordToken.softKeyword("delegate");

KtKeywordToken KtKeywordToken.softKeyword("import");

KtKeywordToken KtKeywordToken.softKeyword("where");

KtKeywordToken KtKeywordToken.softKeyword("by");

KtKeywordToken KtKeywordToken.softKeyword("get");
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KtKeywordToken SET_KEYWORD =
KtKeywordToken CONSTRUCTOR_KEYWORD =
KtKeywordToken INIT_KEYWORD =

KtModifierKeywordToken ABSTRACT_KEYWORD

er("abstract");
KtModifierKeywordToken
er("enum");
KtModifierKeywordToken
er("open");
KtModifierKeywordToken
er("inner");
KtModifierKeywordToken
er("override");
KtModifierKeywordToken
er("private");
KtModifierKeywordToken
er("public");
KtModifierKeywordToken
er("internal");
KtModifierKeywordToken

er("protected");

KtKeywordToken CATCH_KEYWORD =

KtModifierKeywordToken
er("out");

KtModifierKeywordToken
er("vararg");

KtModifierKeywordToken
er("reified");

KtKeywordToken DYNAMIC_KEYWORD =

ENUM_KEYWORD

OPEN_KEYWORD

INNER_KEYWORD

OVERRIDE_KEYWORD

PRIVATE_KEYWORD

PUBLIC_KEYWORD

INTERNAL_KEYWORD

PROTECTED_KEYWORD

OUT_KEYWORD

VARARG_KEYWORD

REIFIED_KEYWORD

KtModifierKeywordToken

KtModifierKeywordToken.

KtModifierKeywordToken.

KtModifierKeywordToken.

KtModifierKeywordToken.

KtModifierKeywordToken.

KtModifierKeywordToken.

KtModifierKeywordToken.

KtModifierKeywordToken.

KtModifierKeywordToken.

KtModifierKeywordToken.

KtModifierKeywordToken.

KtKeywordToken.softKeyword("set");
KtKeywordToken.softKeyword("constructor");
KtKeywordToken.softKeyword("init");

.softKeywordModifi

softKeywordModifi

softKeywordModifi

softKeywordModifi

softKeywordModifi

softKeywordModifi

softKeywordModifi

softKeywordModifi

softKeywordModifi

KtKeywordToken.softKeyword("catch");

softKeywordModifi

softKeywordModifi

softKeywordModifi

KtKeywordToken.softKeyword("dynamic");

KtModifierKeywordToken COMPANION_KEYWORD = KtModifierKeywordToken.softKeywordModifi

er("companion");
KtModifierKeywordToken

er("sealed");

SEALED_KEYWORD

KtModifierKeywordToken.

softKeywordModifi

KtModifierKeywordToken DEFAULT_VISIBILITY_KEYWORD = PUBLIC_KEYWORD;

KtKeywordToken FINALLY_KEYWORD =

KtModifierKeywordToken

er("final");

FINAL_KEYWORD

KtModifierKeywordToken.

KtKeywordToken.softKeyword("finally");

softKeywordModifi

KtModifierKeywordToken LATEINIT_KEYWORD = KtModifierKeywordToken.softKeywordModifie

r("lateinit");

KtModifierKeywordToken
("data");

KtModifierKeywordToken
er("inline");

KtModifierKeywordToken

DATA_KEYWORD

INLINE_KEYWORD

NOINLINE_KEYWORD
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= KtModifierKeywordToken.softKeywordModifier

softKeywordModifi

= KtModifierKeywordToken.softKeywordModi



fier("noinline");
KtModifierKeywordToken
ier("tailrec");
KtModifierKeywordToken
fier("external");
KtModifierKeywordToken
difier("annotation");
KtModifierKeywordToken
odifier("crossinline");
KtModifierKeywordToken
r("operator");
KtModifierKeywordToken

infix");

KtModifierKeywordToken
const");

KtModifierKeywordToken
("suspend");

KtModifierKeywordToken
"header");

KtModifierKeywordToken
mpl™);

this XE=F

TAILREC_KEYWORD = KtModifierKeywordToken.softKeywordModif
EXTERNAL_KEYWORD = KtModifierKeywordToken.softKeywordModi
ANNOTATION_KEYWORD = KtModifierKeywordToken.softKeywordMo
CROSSINLINE_KEYWORD = KtModifierKeywordToken.softKeywordM

OPERATOR_KEYWORD = KtModifierKeywordToken.softKeywordModifie

INFIX_KEYWORD = KtModifierKeywordToken.softKeywordModifier ("

CONST_KEYWORD = KtModifierKeywordToken.softKeywordModifier("

SUSPEND_KEYWORD = KtModifierKeywordToken.softKeywordModifier

HEADER_KEYWORD = KtModifierKeywordToken.softKeywordModifier(

IMPL_KEYWORD = KtModifierKeywordToken.softKeywordModifier("i

this XBFRHEHINROSIH. BNTUER this KE|IBEEHEMARE, B UE
A return this | RIREIENEMSIH,

KAL)

class {
val thisis = "THIS IS"

fun : ThisDemo {
println(this.thisis)

this.howIsThis()

return this

}

fun {
println("HOW IS THIS ?")

}
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MG

@Test

fun testThisDemo(){
val demo = ThisDemo()
println(demo.whatIsThis())

i

THIS IS
HOW IS THIS ?
com.easy.kotlin.ThisDemo@475232fc

R RS, this FERINEIZEMNLRINR,
Y BEESETERENREFEES, this RIRESEMEEN ERESE.
RILRF

>>> val sum = fun Int.(x:Int):Int = this + x
>>> sum

kotlin.Int.(kotlin.Int) -> kotlin.Int

>>> 1.sum(1)

2

>>> val concat = fun String.(x:Any) = this + x
>>> "abc".concat(123)

abc123

>>> "abc".concat(true)

abctrue

MR this XBREF, SENERNENESENERE. RHRNEES| BHEMEREFTH
this, T & this@label #r%,

KRIDRB

class Outer {
val oh = "Oh!"

inner class Inner {

fun m() {
val outer = this@Outer
val inner = this@Inner
this

val pthis

println("outer=" + outer)
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println("inner=" + inner)

println("pthis=" + pthis)
println(this@Outer.oh)

val funl = hello@ fun String.() {
val d1 = this // funl (8
println("d1i" + d1)

val fun2 = { s: String ->
val d2 = this
println("d2=" + d2)

"abc".funl()

fun2

MRS

@Test
fun testThisKeyWord() {
val outer = Outer()

outer.Inner().m()

]

outer=com.easy.kotlin.Outer@5114e183
inner=com.easy.kotlin.Outer$Inner@5aa8ac7f
pthis=com.easy.kotlin.Outer$Inner@5aa8ac7f
Oh!

dlabc

super XEF
superX BFHFRIEEHEMNEI A,
RABRBI

open class Father {
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open val firstName = "Chen"

open val lastName

fun ff() {
println("FFF")

class Son : Father {

= "Jason"

override var firstName = super.firstName

override var lastName =

constructor(lastName: String) {

this.lastName

fun love() {

super.ff() // HARLEHE
println(super.firstName +

+ this.lastName)

}

M ARG

@Test

fun testSuperKeyWord() {
val son = Son("Harry")

son.love()

]

FFF

Chen Jason Love Chen Harry

"Jack"

lastName

3.7.3 BIEFMREFHESR

Kotlin A¥FFAA B S R9KERHIUE XM —EREFFRISEIL. XERIEFRBEZEN
(I + 3 * ) MEENRESR. XEREFHFSEXNAT !

KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken

LBRACKET
RBRACKET
LBRACE
RBRACE

+ super.lastName +

new

new

new

new

Love

KtSingleValueToken("LBRACKET", "[");
KtSingleValueToken("RBRACKET", "]1");
KtSingleValueToken("LBRACE", "{");
KtSingleValueToken("RBRACE", "}");
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KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
)s
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
"55")s
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtKeywordToken NOT_
KtKeywordToken NOT_
KtSingleValueToken
KtSingleValueToken

KtSingleValueToken

LPAR =
RPAR =
DOT =
PLUSPLUS =
MINUSMINUS =
MUL =
PLUS =
MINUS =
EXCL =
DIV =
PERC =
LT =
GT =
LTEQ =
GTEQ =
EQEQEQ =
ARROW =
DOUBLE_ARROW

EXCLEQEQEQ
EQEQ =
EXCLEQ

EXCLEXCL
ANDAND =
OROR =
SAFE_ACCESS =
ELVIS =

new KtSingleValueToken("LPAR", "(");
new KtSingleValueToken("RPAR", ")");
new KtSingleValueToken("DOT", ".");
new KtSingleValueToken("PLUSPLUS", "++");
new KtSingleValueToken("MINUSMINUS", "--");
new KtSingleValueToken("MUL", "*");
new KtSingleValueToken("PLUS", "+");
new KtSingleValueToken("MINUS", "-");
new KtSingleValueToken("EXCL", "!");
new KtSingleValueToken("DIV", "/");
new KtSingleValueToken("PERC", "%");
new KtSingleValueToken("LT", "<");
new KtSingleValueToken("GT", ">");
new KtSingleValueToken("LTEQ", "<=");
new KtSingleValueToken("GTEQ", ">=");
new KtSingleValueToken("EQEQEQ", "===");
new KtSingleValueToken("ARROW", "->");
= new KtSingleValueToken("DOUBLE_ARROW", "=>"

new KtSingleValueToken("EXCLEQEQEQ", "!==");
new KtSingleValueToken("EQEQ", "==");

new KtSingleValueToken("EXCLEQ", "!=");

new KtSingleValueToken("EXCLEXCL", "!!1");
new KtSingleValueToken("ANDAND", "&&");

new KtSingleValueToken("OROR", "||");

new KtSingleValueToken("SAFE_ACCESS", "?.");
new KtSingleValueToken("ELVIS", "?:");

QUEST = new KtSingleValueToken("QUEST", "?");
COLONCOLON = new KtSingleValueToken("COLONCOLON", "::");
COLON = new KtSingleValueToken("COLON", ":");
SEMICOLON = new KtSingleValueToken("SEMICOLON", ";");
DOUBLE_SEMICOLON = new KtSingleValueToken("DOUBLE_SEMICOLON",
RANGE = new KtSingleValueToken("RANGE", "..");

EQ = new KtSingleValueToken("EQ", "=");

MULTEQ = new KtSingleValueToken("MULTEQ", "*=");
DIVEQ = new KtSingleValueToken("DIVEQ", "/=");
PERCEQ = new KtSingleValueToken("PERCEQ", "%=");
PLUSEQ = new KtSingleValueToken("PLUSEQ", "+=");
MINUSEQ = new KtSingleValueToken("MINUSEQ", "-=");

IN = KtKeywordToken.keyword("NOT_IN", "!in");

IS = KtKeywordToken.keyword("NOT_IS", "!is");

HASH = new KtSingleValueToken("HASH", "#");

AT = new KtSingleValueToken("AT", "@");

COMMA = new KtSingleValueToken("COMMA", ",");
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3.7.4 HIEFE KL (Precedence)

L7 B
5% PRl 7S
7
& E% (Postfix ) 8- Kol
=]
A8 (Prefix) -, +, ++, --, |, labelDefinition @
HFAKAIEE (Type RHS,
right-hand side class type :, as , as?
(RHS) )
FFRELE (Multiplicative) x /%
L (Additive ) T
XgseE (Range)
Blan, 45 Int EXFH B infix fun Int.shl(x:
Infix & % Int): Int {...} X#IFEA 1 shl 2, FE
F 1.sh1(2)
Elvis#R {EFF 2
ii@;ﬁﬁ (Named in, lin, is, lis
EbE K/]N (Comparison) <, >, <=, >=
HEEMHIBT (Equality) ==, | \l==
5 (Conjunction) 8&
g (Disjunction) 11
5w (Assignment) IR
1% 0 ssignmen = 4=, -= k= [= %=

¥ MarkdownRHMBiEL - 11 || .

ARIXLERBRER, Kotlind ZRIEF AMR RN —TTRIETNSEEE, RETHENSR
By REE.

54N Ekotlin/core/builtins/native/kotlin/Primitives kt XL B, X E AR KB Int YR (EF B LIRS RS 40
T

public class Int private constructor() : Number(), Comparable<Int> {

/**
* Compares this value with the specified value for order.
* Returns zero if this value is equal to the specified other value, a negative num
ber if it's less than other,

* or a positive number if it's greater than other.
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*/
public operator fun compareTo(other: Byte): Int

/**
* Compares this value with the specified value for order.
* Returns zero if this value is equal to the specified other value, a negative num
ber if it's less than other,
* or a positive number if it's greater than other.
*/
public operator fun compareTo(other: Short): Int

Yk

* Compares this value with the specified value for order.

* Returns zero if this value is equal to the specified other value, a negative num
ber if it's less than other,

* or a positive number if it's greater than other.

*/

public override operator fun compareTo(other: Int): Int

/**

* Compares this value with the specified value for order.

* Returns zero if this value is equal to the specified other value, a negative num
ber if it's less than other,

* or a positive number if it's greater than other.

*/

public operator fun compareTo(other: Long): Int

/**
* Compares this value with the specified value for order.
* Returns zero if this value is equal to the specified other value, a negative num
ber if it's less than other,
* or a positive number if it's greater than other.
*/
public operator fun compareTo(other: Float): Int

/**
* Compares this value with the specified value for order.
* Returns zero if this value is equal to the specified other value, a negative num
ber if it's less than other,
* or a positive number if it's greater than other.
*/
public operator fun compareTo(other: Double): Int

/** Adds the other value to this value. */
public operator fun plus(other: Byte): Int
/** Adds the other value to this value. */
public operator fun plus(other: Short): Int
/** Adds the other value to this value. */
public operator fun plus(other: Int): Int
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/** Adds the other value to this value.

*/

public operator fun plus(other: Long): Long

/** Adds the other value to this value.
public operator fun plus(other: Float):
/** Adds the other value to this value.
public operator fun plus(other: Double):

/** Subtracts the other value from this
public operator fun minus(other: Byte):
/** Subtracts the other value from this

*/

Float

*/
Doubl

value.
Int

value.

public operator fun minus(other: Short): Int

/** Subtracts the other value from this value.

public operator fun minus(other: Int): Int

/** Subtracts the other value from this value.

public operator fun minus(other: Long): Long

/** Subtracts the other value from this value.

public operator fun minus(other: Float): Float

/** Subtracts the other value from this value.

e

*/

*/

*/

*/

*/

*/

public operator fun minus(other: Double): Double

/** Multiplies this
public operator fun
/** Multiplies this
public operator fun
/** Multiplies this
public operator fun
/** Multiplies this
public operator fun
/** Multiplies this
public operator fun
/** Multiplies this

public operator fun

value by the
times(other:
value by the
times(other:
value by the
times(other:
value by the
times(other:
value by the
times(other:
value by the

times(other:

other value. */
Byte): Int
other value. */
Short): Int
other value. */
Int): Int

other value. */
Long): Long
other value. */
Float): Float
other value. */

Double): Double

/** Divides this value by the

public operator fun div(other:

/** Divides this value by the

public operator fun div(other:

/** Divides this value by the

public operator fun div(other:

/** Divides this value by the

public operator fun div(other:

/** Divides this value by the

public operator fun div(other:

/** Divides this value by the

public operator fun div(other:

other value. */
Byte): Int
other value. */
Short): Int
other value. */
Int): Int
other value. */
Long): Long
other value. */
Float): Float
other value. */

Double): Double

/** Calculates the remainder of dividing this value by the other value. */
@Deprecated("Use rem(other) instead", ReplaceWith("rem(other)"), DeprecationLevel.W
ARNING)
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public operator fun mod(other: Byte): Int

/** Calculates the remainder of dividing this value by the other value. */

@Deprecated("Use rem(other) instead", ReplaceWith("rem(other)"), DeprecationLevel.W
ARNING)

public operator fun mod(other: Short): Int

/** Calculates the remainder of dividing this value by the other value. */

@Deprecated("Use rem(other) instead", ReplaceWith("rem(other)"), DeprecationLevel.W
ARNING)

public operator fun mod(other: Int): Int

/** Calculates the remainder of dividing this value by the other value. */

@Deprecated("Use rem(other) instead", ReplaceWith("rem(other)"), DeprecationLevel.W
ARNING)

public operator fun mod(other: Long): Long

/** Calculates the remainder of dividing this value by the other value. */

@Deprecated("Use rem(other) instead", ReplaceWith("rem(other)"), DeprecationLevel.W
ARNING)

public operator fun mod(other: Float): Float

/** Calculates the remainder of dividing this value by the other value. */

@Deprecated("Use rem(other) instead", ReplaceWith("rem(other)"), DeprecationLevel.W
ARNING)

public operator fun mod(other: Double): Double

/** Calculates the remainder of dividing this value by the other value. */
@SinceKotlin("1.1")

public operator fun rem(other: Byte): Int

/** Calculates the remainder of dividing this value by the other value. */
@SinceKotlin("1.1")

public operator fun rem(other: Short): Int

/** Calculates the remainder of dividing this value by the other value. */
@SinceKotlin("1.1")

public operator fun rem(other: Int): Int

/** Calculates the remainder of dividing this value by the other value. */
@SinceKotlin("1.1")

public operator fun rem(other: Long): Long

/** Calculates the remainder of dividing this value by the other value. */
@SinceKotlin("1.1")

public operator fun rem(other: Float): Float

/** Calculates the remainder of dividing this value by the other value. */
@SinceKotlin("1.1")

public operator fun rem(other: Double): Double

/** Increments this value. */

public operator fun inc(): Int

/** Decrements this value. */

public operator fun dec(): Int

/** Returns this value. */

public operator fun unaryPlus(): Int

/** Returns the negative of this value. */

public operator fun unaryMinus(): Int
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/** Creates a range from this value to the specified [other] value. */
public operator fun rangeTo(other: Byte): IntRange

/** Creates a range from this value to the specified [other] value. */
public operator fun rangeTo(other: Short): IntRange

/** Creates a range from this value to the specified [other] value. */
public operator fun rangeTo(other: Int): IntRange

/** Creates a range from this value to the specified [other] value. */

public operator fun rangeTo(other: Long): LongRange

/** Shifts this value left by [bits]. */

public infix fun shl(bitCount: Int): Int

/** Shifts this value right by [bits], filling the leftmost bits with copies of the
sign bit. */

public infix fun shr(bitCount: Int): Int

/** Shifts this value right by [bits], filling the leftmost bits with zeros. */

public infix fun ushr(bitCount: Int): Int

/** Performs a bitwise AND operation between the two values. */

public infix fun and(other: Int): Int

/** Performs a bitwise OR operation between the two values. */

public infix fun or(other: Int): Int

/** Performs a bitwise XOR operation between the two values. */

public infix fun xor(other: Int): Int

/** Inverts the bits in this value. */

public fun inv(): Int

public override fun toByte(): Byte
public override fun toChar(): Char
public override fun toShort(): Short
public override fun toInt(): Int
public override fun tolLong(): Long
public override fun toFloat(): Float
public override fun toDouble(): Double

MWERERBEHRMNTIUEY, EFRETHNREFER operator BIHFFFRIC. FHRBIEFTHREE
A infix B FFARIC,

3.7.5 —t#EFF (unary operation)

AR BRIER

TR BEA
+a a.unaryPlus()
-a a.unaryMinus ()
la a.not()
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Bign, HEFFRLEFREL +a B, EHBRTUTIE

HE a BIKE, ©HH T,

AEWE T ER—HE operator BIFTFHITLSHEEL unaryPlus O |, BIALRREEY
REE

MBRPATFESARH, WSBHEFER.

MERFEFEEHREXE S R, PHFERX +a BHXE R,

iR X ERIEURPTA R R A S S B AR B T, ARSINRBOAMBTTHE.
U T RN ER—TREEFH A

package com.easy.kotlin

class {
}
data class (val x: Int, val y: Int)

operator fun Point. =

MIHACHD

package com.easy.kotlin

import org.junit.Test
import org.junit.runner.RunWith

import org.junit.runners.JUnit4

/**

* Created by jack on 2017/6/10.
*/
@RunWith(JUnit4::class)

class OperatorDemoTest {

@Test
fun testPointUnaryMinus() {
val p = Point(1, 1)
val np = -p
println(np) //Point(x=-1, y=-1)
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FIAR BiEA
at+ a.inc() REHERE a
a-- a.dec() BREHER a
++a a.inc() REER a+1
--a a.dec() BREHER a-1

inc() M dec() REMIRE—ME, ERTMESER + H -- RIENEE.
HESRNTUTTRERBTERLLARIER, Bl avr

o T a HIKE, SHHI T,
o BER—MEMATHEN T NEREN. WH operator BIFFFHTSEEE inc() .
o MERMANRMELAE T WTRE,

HEREAXNIRE

o I8 a HWHREFHEDIGEEFRE a_ F
e I a.inc() ZERMEL a
o B a_ EAFERMERIRE

(a-- EEDH) .
MTFRIRERX ++a T --a BALREN, ESREESROF{EREE

o £ a.inc() HERMES a
o i€ a MUHIME a1 EAREKRERERM

( --a REEEDH) .

3.7.6 R ESR

HAZHEN
RiIER BEA
a+b a.plus(b)
a-b a.minus(b)
a*hb a.times(b)
a/b a.div(b)
a%hb a.rem(b) . a.mod(b)
a..b a.rangeTo(b)
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R A

>>>
>>>
>>>
13

>>>

>>>

>>>

>>>

10..

>>>

val a=10

val b=3

a+b

a-b

a/b

a%b

a..b

3..10

FREN + ZERER
SERRTENMEITF -

>>>
1
>>>

"

14"

error: none of the following functions can be called with the arguments supplied:

public final

public final

public final

public final

public final

public final

14"

N

operator fun
operator fun
operator fun
operator fun
operator fun
operator fun

plus(other:
plus(other:
plus(other:
plus(other:
plus(other:
plus(other:

Byte): Int defined in kotlin.Int
Double): Double defined in kotlin.Int
Float): Float defined in kotlin.Int
Int): Int defined in kotlin.Int
Long): Long defined in kotlin.Int
Short): Int defined in kotlin.Int

M EEBRE, ROTUEE, TEKotlind 1+ ERAGFHOXHFT, #HEEScala, BiXFEHIKotlin
REFEBAKREY), REERIFH tostring KABN :

>>> 1.toString()+

1

BEXEHKN + BHEY

TERIAEA—ITEEE Counter EHA + ZEATRIBMindexiiHEUE.
(e TR
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data class (var index: Int)

operator fun Counter. : Counter {

return Counter(index + increment)

}
M

package com.easy.kotlin

import org.junit.Test
import org.junit.runner.RunWith
import org.junit.runners.JUnit4

J**
* Created by jack on 2017/6/160.
*/
@RunWith(JUnit4::class)
class OperatorDemoTest
@Test
fun testCounterIndexPlus() {
val ¢ = Counter(1)
val cplus = ¢ + 10
println(cplus) //Counter(index=11)

in BIEF
FIER BEA
ainb b.contains(a)

alinb Ib.contains(a)

| h B IER
FTIER BEA
a[i] a.get(i)

a[i]l = b a.set(i, b)

TTESHBRAEATEEEBESHN get T set .

A ARIER
FikR BEY
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a() a.invoke()

a(i) a.invoke(i)

RESHZRAAATEELSHESEN invoke .

HEFRE
TR BEA
a+=b a.plusAssign(b)
a-=b a.minusAssign(b)
a *=b a.timesAssign(b)
a/=b a.divAssign(b)
a%=b a.modAssign(b)

XTMERIE, Bl a += b, HERIHEEMN a=2a+b HRWG (XEBALERE
b HIRELIE a MITRE)

HEESRFREN
Kotlin A PFKEIMAEF M
o SIAEF === !== (B 5IAERR—XNR)
o LEMIBF == 1= (M equals() W)
FER BEA
a==0>b ar.equals(b) ?: (b === null)
al=b I(a?.equals(b) ?: (b === null))

XA == BIEFALEER  EEHBER—NEXNRERX, BATHE null E.

BEEE R aARZnull MIEA equals(Any?) HREFREEME ; FN (B) a === null ) it
& b === null AYEIIRE,
£

5nul EXEEER, a == null SEBEMEIEA a=== null

~.

AR === 1= FEUEH.

Elvis B{ERF »:
fEKotin®, ENVisEREFFHFEEIRnulltbiR., HFELEU

~.
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val y = if(x!==null) x else ©

FBARME null ZEAERE.

ENViSiRIERF 22 B—1ZnzEF, MRF-NREHHIE, WREE-—MRESR SUKTE
FREHFEZNRIES. ER=NHXRMHEENNEE. B RERBBEMNELENE.

Fiy A5

Kotind& B XN =TTIZES true?i:o , UMK ZME if(true) 1 else 0 , MENVISERIEFNTE
ERBRERN=TEERF.

FNEavap EAMN = TEETNIEE, RBEREERERR, TF

String name = "Elvis Presley";
String displayName = (name != null) ? name : "Unknown";

Mz, R UEREVIsERIER .

String name = "Elvis Presley";
String displayName = name?:"Unknown"

KM IEE, BENVSERER (7)) TINETEERINMEMNI/else EMEHEEE /. BENVISEBIERFR
& null (BT NullPointerException ) , HAHEELTE,

XANEVISERERFTIREESpring TRIATIBES (SpEL) 1R,
FEKotlind ¥ ARFRFIBR AT IFXMEM .
KA B

>>> val x = null
>>> val y = x?:0
S>>y

>>> val x = false
>>> val y = x?:0
>>> y

false

>>> val x = ""
>>> val y = x?:0
55>y

>>> val x = "abc"
>>> val y = x?:0
>>> y

abc

160



FERIRIEFF

TR BEA
a>b a.compareTo(b) > ©
ac<b a.compareTo(b) < ©
a>=b a.compareTo(b) >= 0
ac<=b a.compareTo(b) <= 0

FTE BLLREE IR AXS compareTo RYIAA, XANREBHFEIRE It H
Rinfix& 8 B E X P RRER
BT RUBIE B T Xinfix s HOR S AP SRR 1T
g7 Bl
data class Person(val name: String, val age: Int)

infix fun Person.grow(years: Int): Person {

return Person(name, age + years)

M ACE
package com.easy.kotlin
import org.junit.Test

import org.junit.runner.RunWith

import org.junit.runners.JUnit4
@RunWith(JUnit4::class)
class InfixFunctionDemoTest {

@Test fun testInfixFuntion() {
val person = Person("Jack", 20)

println(person.grow(2))

println(person grow 2)

]
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Person(name=Jack, age=22)
Person(name=Jack, age=22)

3.8 REY BAE Y B (Extensions)

Kotlin 25 ¥ RB & M ¥ REM . HEEBY R— O ERMFMEMETRARIZESFERARKIBEX
FHRIHRRF.

REBHRERNETEEXY R, MERERER !
package com.easy.kotlin
val <T> List<T>.lastIndex: Int get() = size -
fun String. : Boolean {

return !this.isEmpty()
}

RHEEMNATNER B EEBXLEY K.
ZEMEMBENT R RMNTEZEBARTIAE !

package com.example.usage
import foo.bar.goo
import foo.bar.*

fun {
baz.goo()

381 BRI
FR—NM BRE, BNEERET BRHEERELFIZ.
Ebanii, HANASREVTENINESERNNZEHIN (K1)

>>> 1"123".isEmpty()
true

BT TTINA string KA R— notEmpty() BREL :
>>> fun String.notEmpty():Boolean{
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. return !this.isEmpty()
-}

>>> "".notEmpty()
false

>>> "123".notEmpty()
true

THEMRREA MutableList<Int> RAI— swap FEL :

fun MutablelList<Int>.swap {
val tmp = this[index1] // thisX|N1Z4l]Z
this[index1] = this[index2]
this[index2] = tmp

XA this XRFEY RBHADBERIFERENR (FEknER - FSEIHNER) IE
HAIXHERE MutableList<Int> FHRIZHRET .

LR, XNFREITET MutableList<T> #EAEA, FATTLUZILE :

fun <T> MutablelList<T>.mswap {
val tmp = this[index1] // “this”XfNiZ4IF
this[index1] = this[index2]
this[index2] = tmp

}

AT ERREXDFARPERTY, RNELRLBHEBIRSY.
TR

package com.easy.kotlin

val <T> List<T>.lastIndex: Int get() = size -

fun String.notEmpty(): Boolean {

return !this.isEmpty()

fun MutablelList<Int>.swap {
val tmp = this[index1] // thisXINiZ4l&m
this[index1] = this[index2]
this[index2] = tmp

fun <T> MutablelList<T>.mswap {
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val tmp = this[index1] // “this”XIi %415
this[index1] = this[index2]
this[index2] = tmp

class ExtensionsDemo {

fun useExtensions() {

val a = "abc

println(a.notEmpty())//true

val mList = mutableListOf<Int>(1, 2, 3, 4, 5)
println("Before Swap:")

println(mList)//[1, 2, 3, 4, 5]

mList.swap(9, mList.size - 1)

println("After Swap:")

println(mList)//[5, 2, 3, 4, 1]

val mmList = mutableListOf<String>("a12", "b34", "c56", "d78")
println("Before Swap:")

println(mmList)//[al2, b34, c56, d78]

mmList.mswap(1l, 2)

println("After Swap:")

println(mmList)//[al2, c56, b34, d78]

val mmmList = mutablelListOf<Int>(100, 200, 300, 400, 500)
println("Before Swap:")

println(mmmList)

mmmList.mswap(©, mmmList.lastIndex)

println("After Swap:")

println(mmmList)

class Inner {
fun useExtensions() {
val mmmList = mutableListOf<Int>(100, 200, 300, 400, 500)
println(mmmList.lastIndex)

}
}
¥
MR

package com.easy.kotlin

import org.junit.Test
import org.junit.runner.RunWith

import org.junit.runners.JUnit4

164



@RunWith(JUnit4::class)
class ExtensionsDemoTest {
@Test fun testExtensionsDemo() {
val demo = ExtensionsDemo()
demo.useExtensions()

T RAZREIEMNEXMNAY RAEK, BNEX—NT R, HLFFZFE-—DERPBAFRE, X
RBBILZEENEE, AR . REXEZEAXDMHRE.

382V REM
FERECEEL, Kotlin XHEY EEM ¢

val <T> List<T>.lastIndex: Int
get() = size -

AR BTV RERAXFENBRABALRS, FNY ROBMRE, THTAREHERREMHN

getters/setters JE X o

(TR
package com.easy.kotlin

val <T> List<T>.lastIndex: Int get() = size -

BT IAEZ{FHE com.easy.kotlin FIH BAIEM lastIndex

val mmmList = mutablelListO0f<Int=(10@, 200, 300, 400, 50@)
println{“Before Swap:")

printin{mmmList)

mmmList.mswap(®, mmmList.lastIndex

println{"After Swap: lastIndex for List<T> in com.easy.kotlin

println{mmmList) m & lastIndexOf (element: Int) Int

~} and =t will move caret down and up in the editor >>

class Inner {
fun useExtensions() {
val mmmList = mutablelistOf<Int=-(10@, 200, 300, 400, 500)

3.9 =L £ (Null-safety)

BAESRWAOREFE, 7EJavadINPE (NullPointerExceptions) 2—1FmiEF R JLIEARNEE.
REmME, RABRENRS, DR,
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BT, HBRMFHE—DTOXHMNFHREBC KA, TEA@NullableFI@NotNullSER
ER, {BTNRERER.

MELF T, KotinFERIFERE R, IBIRZEIEJavaFHFESAInull checkRAZZER T -
BE, HIENHIRL

e BTUHA throw NullPointerException()

o FAT I BAER

o TBFAAISME Java FRASENPE

o XIFHIIAL, F—EHIEA— (M—NRVIBAME this ATFHERENENHTT)

JRER K ENPE,
FKotlindr null FRITZ=HES. FNIKBERBRE—T null NBEBNRM
B, — M ESSIAREEERER null

>>> var a="abc"
>>> a=
error: can not be a value of a non- type String

a=

N

>>> var one=
>>> one=
error: can not be a value of a non- type Int

one=

N

>>> var arrayInts = intArrayOf(1,2,3)
>>> arraylnts=
error: can not be a value of a non- type IntArray

arraylInts=

N

X, BRI UBOIAER o MITERFRDENENE, F2SE NeE

>>> val a="abc"
>>> a.length

WRBEAFHNE, BANTUAEZENXREFRMADRES » FH-IZEAHT=M

>>> var a:String?="abc"
>>> a=
>>> var one:Int?=

>>> one=
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>>> var arrayInts:IntArray?=intArrayOf(1,2,3)
>>> arraylnts=
>>> arraylnts

WMRFBNFET —POE string? KBILE na , REEEAA length B, XKEARE
. BESRSEHERSE

>>> var na:String?="abc"

>>> na=

>>> na.length

error: only safe (?.) or non- asserted (!!.) calls are allowed on a nullable receiv
er of type String?

na.length

N

BNEAZELBA . fEsWEIEA 1.

>>> na?.length

null

>>> nall.length
kotlin.KotlinNullPointerException

FAMTIUEE, KRABIEET null F1 kotlin.KotlinNullPointerException .

ZeERAEENNARTREA,. EAASTUREE—ENE FH) A%, XMEANBAERSR
4R [E] null,

WRBAMEREHRTENRE, REFRARETTUS let  (UARBEBNEEASERNITIE
ERREER, FREALER) —EEM

>>> val listWithNulls: List<String?> = listOof("A", "B", )
>>> 1listWithNulls
[A, B, 1

>>> listWithNulls.forEach{

. it?.let{println(it)}
-}
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REHNFEI TKotinBSHELRL (RBF. HFANF) . 87 (RERS. KA, BEF
F) M—EEIEL. AN, FITTEHTE. TRELSYT REUSHESHL.

RITEET—= B\ BRotlinfI B AR KRR AR S,

SERTR

1.https://www.kotlincn.net/docs/reference/grammar.html

2.https://en.wikipedia.org/wiki/Elvis_operator
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FAE BARBRBESRKERSG
FERIALE, BRMNELT T KotinfIEAFT SR EMIEL. TNNTUFL, FERKotinEHRE
BEDE. UEMEY. EERESN.
REHARZE S —TKotinBEAEIRRX S RXB RS,
BE—, —&£Z, “HE= Z£EBY E T (EER) FN+1EF)
AEENRIZED, HRFHNXRG AR TR RN EENTE 8.
0L AANTFR, XY RE T ERLHNEBIRN S R ET,

T0FR, SINTIINEAEEOME, 6l SRR, MREUERE, RRRG, 7XIUF
F, KERGFEN MR BGUIRT .

=5

EE—HRBIESH. BE—MRENEKEARSK(Type System), KBRFZ— R BIES RO
EREMABY . BNXERNEXERS, TAEHREBIUTEDIBD

o —HAEARKFIMFKEIPTS (Primary Type Set, HEAKAIES)
o PTSEEXH—RFIEE. izE. HHMNE,

X—EBUEMIRARNHEFRMY, BF T AXASHRNTENREIES TEXEMHER. H
FESMNRITELIAERER, EERLNERHIISARMNRITSE T LRV TEM.

REFAVEF SIKotinBEERKE, NRERENAKotinfIKEE RS,

4.1 H4A2HKR?
— )& SR

HEITENS, EEIHEHIU AL (01) ARe, BEHELTEXDAFRIE. B, F5F. &
B URFRE XPE, FOEMAEAE T AU ENEX.

%7 (Type) . ARLEREAFHNBRERTETRIBEBRS.

(B%) Bx

ZAEAR, BEFWN, BRUEOR ORENZH, ((HEREFELE) ).
XEREENEE, REMNXEMENEBRRGENIBFERBE LY,

KBRG AT EXMETHREES PHBENREANEARATFEZARKE, MEREXLERE,
LRI ERERF.

RURGHEBEMES ZEAEEERNAE, TENZFHFETHENPNIEEL, NREBTHHNE
ELITTR .

RERGRMHMNTEIIRE
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o M

RO UEARERGELRXN, HERTRLHNL, fm, AEREXENEEH®, WR%
BEXFIFEN + #HTEHR, BakrX

"Hello, World" + 3

BAWEFRNHEK, RAARENFFEME—PBY, REBRAEZNLEMN.

B, ATIEFRTUSHREHORD, REBESERMETRETERONG. bk, &
Scala®, LFEMRBEITNFERHITH (EHT + BIEN)

scala> "Hello,World"+1
resl5: String = Hello,Worldl

scala> 1+"Hello,World"
resl6: String = 1Hello,World

BE#&EKotlin®g, MT Int XERXEX + KHEH, PTNBEREXMF

>>> "Hello,World"+1

Hello,Worldl

>>> 1+"Hello,World"

error: none of the following functions can be called with the arguments supplied:
public final operator fun plus(other: Byte): Int defined in kotlin.Int
public final operator fun plus(other: Double): Double defined in kotlin.Int
public final operator fun plus(other: Float): Float defined in kotlin.Int
public final operator fun plus(other: Int): Int defined in kotlin.Int
public final operator fun plus(other: Long): Long defined in kotlin.Int
public final operator fun plus(other: Short): Int defined in kotlin.Int
1+"Hello,World"

N

/%4

=
BORBERBUREARNEERARESR. FERTNEAEENRNVRES, EWEFERL
L.

. it
o HRA (SRR

REAREENREERANEZEETHTSZANEBEMR . XHERMNA T UEEEAXEERS
BROTREE, MAREENREREI.

wm, BMNTAEFFRER—NME MEBARNEFTHOEA. FHERES—MEIREIEE

o

—

f

i
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MOLZIKEY, MERRBFEOAP, BEHMARS, WIUEME XA KB S,

BFEANEZEEEFNTHE, TRSAEARNBUESEE, HOTMETETRENTASEERA
XANTERKR, fFlin, BB EKABooleanITEBx, ARFMTHE, RERMRE. IEELTEX
BMEFEITES, MAXBEUNIES (typed language) .

WMR—MES, FRFLEMNIE HRALERIES (untyped language) , HAIBET IR ERR
BXE, WIREEREE—1TEBAXE, XIPMRENIETEEEFTHRETRENE.

KURGEXENMESHN—TEBES, EHARTEMREREFTHRAERANNEE, MMmHAKE
BERFEARIREL (well behaved) .

MREFBESIBETEBEREND, RMRZEBSEERNEELAY (explicitly typed) , EBUFELFR
ARRIUEEMLRY (implicitly typed)

RC. C++. JavaFigs, #HEENXKALA., MEML. Haskell. GroovyZE o] UEIEEEEH, &
MK RGES BN ERIER,

4.2 YRR KB 5 1TR KA

KoltinB—I15RRAH . SR, FHRAKXENERLENES.

4.2.1 553 E (Weakly checked language) 5383 %! (Strongly
checked language)

RURGHRIEZNIEAR BUREXRMNEEMERIE, KRDEBEROLE. MR—ME
ENHERSINELZHRIRENRS, RTURXMESHREREHR, RZWEE. RIEXE
RERSRSS, BANEREIEEDA

. BEBEE

o SREAES

FRAEBESASTHSRIAMBIELEER., BABESEETNEWRIATREREPHEER
(BEH) A9RBEER,

BRF—FHHE, BM5EIEZHETH.
Kotlinfgs® Kk ANE S,

4.2.2 E752 8 (Statically checked language) S5Eh7s3HY
(Dynamically

checked language)
KRB LREEREINE FSRE) T (B5KeE) . XER(TBREREES SN

o BENKENES
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. BAREES

BARURERETRIESRKOMEBASKRARLE LS. BELERE
HEiesl, JFRChERLET. RANRFERERENEZILPER
HETHHTHSNEERE, FEIENRBSERL, ETER.

FNKBESREETNPHTRERCNIEE, RATEMARNE, TELHRETHREREARE

FIFRIE. RTEHEKRE, EMRERORE
HEH—REECKEBT . HKEREBF. WektERBf, AAXRE IMEIRA
7, —ENHEr BERIIE-FEF (James Whitcomb Riley,1849-1916)

BEILRZbug7E AL T
eXBZEN, ®AH

Kotlin @B SKBNES.

423 BR*KE (Explicitly typed language) 5Fa=%EKE (Implicitly
typed language)
RHE—MXNTT4%e, RETEREEAFEERNAERXENER, RKEBEESA

o BRKANEE

o [RHKENES
ERECEXTENBEREGHTENKE, MEZTMUERAREFERRFACTEMRE,
REHEFHSEKENES, Hla0Java. C/C++ BRERXEIET. ERFLENAZE, 40 Haskell. ML
%, EMNUMETEEREREMEXR
Scala @FNKENES, ©HEMAXEEMINERIFHRAXKE,

Kotlin BRScalaZefil, EhEMARMERIFRALE., B ALY TUFTREXAFHLEN
KB, FTABATTROR, RRBEENRE,

4.3 1RFEEAny

Kotlin FFFE K &EE — N HEEMEZE Any , MNREXFPRRIZBEIREBE, WEIAL Any . Tk
E—ERAR

>>> val any = Any()

>>> any
java.lang.0Object@2e377400
>>> any::class

class kotlin.Any

>>> any::class.java

class java.lang.Object
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R, AnyFEIE TR, HEBBEFBRERL java.lang.Object . FAIMIE, 7ElavarObjectz(Z
FRAESI AXEINRE, ERRNEFEEARKE . byte int long F, BEAXRANIMBEILEZSI
%A, HRXEKREObject, MEKotling, EHESG— BRI HXE, SH—9%KR

X Any .

Anyr2lavafiE M Objectk, 1BRIR)avaRiEHRZ, KotlinfiEE NERIREIFMA A EX KA 2 (4],
FHREBRIavaBHELFRR . EIRFE—KEEREMH—I5D.

Any 2% equals() . hashCode() # toString() = N5k, HIRILE

public open class Any {

/**

* Indicates whether some other object is "equal to" this one. Implementations must
fulfil the following

* requirements:

*

* * Reflexive: for any non-null reference value x, x.equals(x) should return true.

* * Symmetric: for any non-null reference values x and y, x.equals(y) should retur
n true if and only if y.equals(x) returns true.

* * Tpansitive: for any non-null reference values x, y, and z, if x.equals(y) ret
urns true and y.equals(z) returns true, then x.equals(z) should return true

* * Consistent: for any non-null reference values x and y, multiple invocations o
f x.equals(y) consistently return true or consistently return false, provided no inform
ation used in equals comparisons on the objects is modified.

*

* Note that the “==" operator in Kotlin code is translated into a call to [equals]
when objects on both sides of the

* operator are not null.

*/

public open operator fun equals(other: Any?): Boolean

/**

* Returns a hash code value for the object. The general contract of hashCode is:

*

* * Whenever it is invoked on the same object more than once, the hashCode method
must consistently return the same integer, provided no information used in equals compa
risons on the object is modified.

* * Tf two objects are equal according to the equals() method, then calling the ha
shCode method on each of the two objects must produce the same integer result.

*/

public open fun hashCode(): Int

/**

* Returns a string representation of the object.
*/

public open fun toString(): String
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4.3.1 S REFE

MANYESERB R, BATTINEER, HEANNRESHESE, FEBEUTEMS
BRM  XFEIIES5IAEX, xequals (x) RIR[Eltrue,
SFRME - TR IES S BExFY, xequals (y) NiREltrued B{X Hy.equals (x) iR

true.

M T EEIESSIBEX y, z, WRxequals (y) R[Etrue, y.equals (z) 1R[E
true, AB4x.equals (z) NiR[Eltrue

—E  THEEIE=RSIAERyY, ZXiFERxequals (y) IHZIREItrues F1n4 IR Efalse.
Ao, FKotlindr, BIEFT == SWEFRIIENFAM equals() BREL

4.4 AR (Primitive Types)

RPBARFITF S - KotlinfIBEMZER © 5. F5F. HRIBALS.
BANFEavay KB AT | —TREEAEE, —MESIALE. ENNARXFIE
BEAXVZHERBRADETEF B mMsIAXUREREEDESEE E .

JavafyE A KA ¢ byte. int. short. long. float. double. char. boolean, XLEKEE NN
RKFEE (51H%ED) .

B, voidth o] BB —MUFIRNERKE, SHE—PEHE void (BRIAVESTHEIAIUNIt,
Nothing#8%) . B, VoidEAgenewikf), @A REHEEm RS B EFENNAE. fF
X, Void@— s EFEia. AL, ¥Void AR EARZER,

#Kotlindr, —UIERMNR. AR SIAELE. REXWavahrIBERER, BE, TRUE
Kotlinf XS 7 AiX JUFE AR R T, 1B AlavalVBEARKBINRFEX.

Integer.java

public final class Integer extends Number implements Comparable<Integer> {
/**
* A constant holding the minimum value an {@code int} can
* have, -2<sup>31</sup>.
*/
@Native public static final int MIN_VALUE = 0©x80000000;

/**
* A constant holding the maximum value an {@code int} can
* have, 2<sup>31</sup>-1.
*/

@Native public static final int  MAX_VALUE = @x7fffffff;
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* The {@code Class} instance representing the primitive type
* {@code int}.

* @since  JDK1.1
*/
@SuppressWarnings("unchecked")
public static final Class<Integer> TYPE = (Class<Integer>) Class.getPrimitiveClass
("int");

Kotlin®# iy Int A .

public class Int private constructor() : Number(), Comparable<Int> {
companion object {
/**
* A constant holding the minimum value an instance of Int can have.
*/
public const val MIN_VALUE: Int = -2147483648

/**

* A constant holding the maximum value an instance of Int can have.
*/

public const val MAX_VALUE: Int = 2147483647

FA1BiTIavaiiintegersf 2%, BRKotlinfIntEMEX T INEH HENBAE O EEM
Kotlin gy & A KB H) K E 54940 T B Fros

o

I[Kotlint&k B2 #E] (http://upload-images.jianshu.io/upload_images/1233356-f5113b7f8d33ff37.png?
imageMogr2/auto-orient/strip%7CimageView2/2/w/1240)

4.4.1 #=F (Number) !

Kotlin IZ2ft T A TR EREKEFTHT (5 Java RAFIT)

i) ®E (Bit)
Double 64
Float 32
Long 64
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Int 32
Short 16
Byte 8

M EEBIKotinfBIEARKB RN EHE, BAITINEEXLRNBENEIRLE, YK
7 Number F1 Comparable 3£, f5l#, Byte ZEEIAYFEHR :

public class Byte private constructor() : Number(), Comparable<Byte> {

Kotlin B9 FKEER Java B AR . A—RAENE, Kotind THFXARIAIATEER (4 Java
foint T ARRTUEEIRA long ).

JERTE Kotlin HFFF char REHTF . XLEEAEIEXE, ST Bafii hlavafiidouble.
float. long. int. short. byte,

FHEEEE (literal constant values)

HEFEFEESUT/LM:

Tl 123

long KB HKE L #rig: 123L
+7tHl: exer

o i ebooee1e1l

HRLRG)

>>> 123

123

>>> 123::class
class kotlin.Int
>>> 123::class.java
int

>>> 123L

123

>>> 123L::class
class kotlin.Long
>>> 123L::class.java
long

>>> val b:Byte=128
error: the integer literal does not conform to the expected type Byte
val b:Byte=128

N
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>>> val b:Byte=127
>>> b::class

class kotlin.Byte
>>> b::class.java
byte

>>> oxof
15

>>> OXOF
15

>>> 0b1000
8

EFE, SRMNBEBILTEMNRVNBECEN, FESTERWDE.
ER AHE/\
Kotlin BIFE 3 R BB B MR= T

e ZXIA double : 123.5 . 123.5e10
o Float B f TFE F Krid: 123.5f

RAILRF

>>> 1234.5

1234.5

>>> 1234.5::class
class kotlin.Double
>>> 1234.5::class.java
double

>>> 12.3el0

1.23E11

>>> 12.3el10::class
class kotlin.Double
>>> 456.7f

456.7

>>> 456.7f::class
class kotlin.Float

>>> 456.7f::class.java
float

BTN TNEREFFRETNTYL (B11E) , FRFEEES R

>>> 1_000_000
>>> 5678_9012_3456L
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>>> _EC_DE_5E

>>> 0b11010010_01101001_10010100_10010010

7 Java LEMFE2WIBEME N VM BYRAE KR BRIEFRNE
B, EEBATSIEHEFEA,
BR#HK
ATABNERTAR, ESERRNE
RALIRF

/|

BHIBRARENTHRE,

>>> val a: Int? =

>>> val b: Long? = a
error:

val b:

type mismatch:
Long? = a

N

>>> val b: Byte =

Int = b
type mismatch:
Int = b

N

>>> val i:
error:

val i:

=z
o

TET

BEIRS— Int T=

Byte ==

BT U XA TR T

>>> val i: Int = b.toInt()

GHTXBEBANUMberiiiR K, ErhEX T I FHH R

toDouble(): Double
toFloat(): Float
toLong(): Long
toInt(): Int
toChar(): Char
toShort(): Short
toByte(): Byte
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Shan =

ZUJD

BRAE

inferred type is Int? but Long? was expected

inferred type is Byte but Int was expected

hARRESE
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PRI, E#FZ a0, RMNERFR DERXEERRERNT,

BEF + EH

HTRNKBERFARAEE, AAXBSNETXHRER, MERZESEETHRELER, 6
n

val 1 = 1L +

EXMNERITZER + EHILUMH. BATTIAZELongE MBERBHFEIXA plus TEFTHRHNE
X

public operator fun plus(other: Byte): Long
public operator fun plus(other: Short): Long
public operator fun plus(other: Int): Long
public operator fun plus(other: Long): Long
public operator fun plus(other: Float): Float
public operator fun plus(other: Double): Double

WEEWR, HBERIEC 1L+ 3 FFM 1L.plus3) . REXMEANSTEERLIEByte.
Short. Int. Long. Float. Doubleffy—#. flan, FAMEAN—NFIF char SH, FERHE
FEhs

>>> 'a
a
>>> 'a'::class

class kotlin.Char

>>> 'a'::class.java

char

>>> 1l+'a’

error: none of the following functions can be called with the arguments supplied:
public final operator fun plus(other: Byte): Long defined in kotlin.Long
public final operator fun plus(other: Double): Double defined in kotlin.Long
public final operator fun plus(other: Float): Float defined in kotlin.Long
public final operator fun plus(other: Int): Long defined in kotlin.Long
public final operator fun plus(other: Long): Long defined in kotlin.Long
public final operator fun plus(other: Short): Long defined in kotlin.Long
1L+'a’

A

zH

Kotin X HHFzETESR, SEWREX HHENMNENR (BRFESRSEREARNLALAERZ

b/\\)
BY o
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MNFAEHE, RHERARFARER, MATHRRANARAGHREE ( infix fun ) | Fl1:

val x = (1 shl 2) and

XEZENMEESIR (RAT It M Long )

e shl(bits) — BFRFSLEF Java iy << )
e shr(bits) — BRFSEHE Javal§ >> )
ushr(bits) — EffSHFE (Java B >>> )
and(bits) —'TTL'—?

e or(bits) — I}

e xor(bits) —fIH=

o inv() —fudF

4.4.2 Char: Fff(Character)¥ & 5% X (Escape character)
SRR char EUER, CNFEERLIEST

fun {
if (c==1) {

FHFEER 238 FEk "1 . BERETFUMAREATE N,
Kotlin X #3404 X FFF

\t

\b

\n
\r

\\
\$

AL EMFFFE M Unicode H X FFIIEL, B0 : '\uFFee’ .

CharEfREIEOEXAT ¢

public class Char private constructor() : Comparable<Char> {
/**
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* Compares this value with the specified value for order.

* Returns zero if this value is equal to the specified other value, a negative num
ber if it's less than other,

* or a positive number if it's greater than other.

*/

public override fun compareTo(other: Char): Int

/** Adds the other Int value to this value resulting a Char. */

public operator fun plus(other: Int): Char

/** Subtracts the other Char value from this value resulting an Int. */
public operator fun minus(other: Char): Int
/** Subtracts the other Int value from this value resulting a Char. */

public operator fun minus(other: Int): Char

/** Increments this value. */
public operator fun inc(): Char
/** Decrements this value. */
public operator fun dec(): Char

/** Creates a range from this value to the specified [other] value. */
public operator fun rangeTo(other: Char): CharRange

/** Returns the value of this character as a "Byte . */
public fun toByte(): Byte

/** Returns the value of this character as a “Char™. */
public fun toChar(): Char

/** Returns the value of this character as a “Short™. */
public fun toShort(): Short

/** Returns the value of this character as a "Int . */
public fun toInt(): Int

/** Returns the value of this character as a “Long . */
public fun toLong(): Long

/** Returns the value of this character as a "Float . */
public fun toFloat(): Float

/** Returns the value of this character as a "Double’. */
public fun toDouble(): Double

AR ARERAIX LR B E
MRWADFIEE

>>> 'a'.compareTo('a")
0
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WRAMDFHFAEEF

>>> 'a'.compareTo('b")

-1
>>> 'a'.compareTo('c")
-1
>>> 'b'.compareTo('a")
1
>>> 'c'.compareTo('a")
1

CharP R REHT ML Int XELBFH + EHG -

>>> 'a'+l
b
>>> "a'+1L

error: the integer literal does not conform to the expected type Int
'a'+1L

Frl, HBAPE—A char EBEMARZ Int KERERM, #IkE
AR

>>> 'a'-1
>>> 'c'-'a'
2

BIEITE

>>> var a='a'
>>> val b=a++
>>> a

>>> b

>>> val c=++a
>>> ¢

BAREFHTNFTEE LERER ++

>>> 'a'++

error: variable expected

182



>>>
err
++'

N

.
o
]

>>>
a.
>>>

abc

Char

5120,

fun

"+

++'a’
or: variable expected

a'

'a'.rangeTo('z")

.z

for(c in 'a'..'z") {print(c)}

defghijklmnopqgrstuvwxyz

M E KRB RBEMT

/** Returns the value of this character as a "Byte . */
public fun toByte(): Byte

/** Returns the value of this character as a “Char . */
public fun toChar(): Char

/** Returns the value of this character as a “Short . */
public fun toShort(): Short

/** Returns the value of this character as a "Int . */
public fun toInt(): Int

/** Returns the value of this character as a “Long . */
public fun toLong(): Long

/** Returns the value of this character as a "Float . */
public fun toFloat(): Float

/** Returns the value of this character as a "Double’. */
public fun toDouble(): Double

BZMNERXEFHER D It HF !

: Int {
if (c lin '0'..'9")
throw IllegalArgumentException("Out of range")
return c.toInt() - '@'.toInt()

MILACHD
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>>> decimalDigitValue('a")
java.lang.IllegalArgumentException: Out of range
at Line24.decimalDigitValue(Unknown Source)

>>> decimalDigitValue('1l")
1

4.4.3 Boolean: 7 /RKHY

KotlinB97n /RK BV A Boolean EFXRR, EEMWME : true F1 false ,

>>> true::class
class kotlin.Boolean
>>> true::class.java

boolean

Xt Javafi iy boolean FEHU,

HFRBEXNT
package kotlin

/**

* Represents a value which is either “true’ or “false . On the JVM, non-nullable value
s of this type are

* represented as values of the primitive type “boolean’.

*/
public class Boolean private constructor() : Comparable<Boolean> {
/**
* Returns the inverse of this boolean.
*/

public operator fun not(): Boolean

/**

* Performs a logical “and’ operation between this Boolean and the [other] one.
*/

public infix fun and(other: Boolean): Boolean

Vil
* Performs a logical “or’ operation between this Boolean and the [other] one.
*/

public infix fun or(other: Boolean): Boolean

/**
* Performs a logical “xor® operation between this Boolean and the [other] one.

*/
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public infix fun xor(other: Boolean): Boolean

public override fun compareTo(other: Boolean): Int

MEBRHRAMNTIUEE, BooleanXHRNEMHRIZESR !
o ! EBHIF not()
o & JEERIPIELS and()
o || FEEHEBEEE or()
o xor FI(tHEIfalse, AR[Etrue)
75, Boolean MLHKKSLIL T Comparable Y compareTo() BRE(.

HABRG)

>>> ltrue

false

>>> true.not()
false

>>> true && true
true

>>> true.and(false)
false

>>> true || false
true

>>> false.or(false)
false

>>> true xor true
false

>>> true xor false
true

>>> false xor false
false

>>> true > false
true

>>> true < false
false

>>> true.compareTo(false)

1
>>> true.compareTo(false)
1
>>> true.compareTo(true)
0
>>> false.compareTo(true)
-1
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4.4.4 String: FRFEHR
Kotlnfy G & 8 string %FIZoR. WRzJavatty java.lang.String . T HEERTEM.

>>> "abc"::class
class kotlin.String
>>> "abc"::class.java

class java.lang.String

A5, fEKotlind,  String B4 Efinal N ] 4k &Y
KAB=HI

>>> class MyString:String
error: this type is final, so it cannot be inherited from

class MyString:String

N

REIZERF s[i]
FHENTE— TR IMERARSEEY s[i] EiFE.

>>> val s="abc"
>>> s

abc

>>> s[0]

P TARERE, SWBTEIR

>>> s[-1]
java.lang.StringIndexOutOfBoundsException: String index out of range: -1
at java.lang.String.charAt(String.java:646)

>>> s[3]
java.lang.StringIndexOutOfBoundsException: String index out of range: 3

at java.lang.String.charAt(String.java:646)

MHEER, BMNTUEH, RSIEBEF s[i] REEFM java.lang.string.charat() , BEH
FHZ)avakyStringze. HIFMMTTER |

public char charAt(int index) {
if ((index < @) || (index >= value.length)) {
throw new StringIndexOutOfBoundsException(index);
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return value[index];

for fERENRFHSH

BATTUAR for BHRERFFFE:

>>> for(c in "abc") { println(c) }
a

b

C

XTFFFE string KNFTEMBRETE, BINTUETIRS !

public class String : Comparable<String>, CharSequence {

companion object {}
Yk
* Returns a string obtained by concatenating this string with the string represent
ation of the given [other] object.
*/
public operator fun plus(other: Any?): String
public override val length: Int
public override fun get(index: Int): Char

public override fun subSequence(startIndex: Int, endIndex: Int): CharSequence

public override fun compareTo(other: String): Int

KUK, FHEE - length B !

>>> "abc".length
3

B + RIER
FHEXERT + BEF, EANKTNUSEANSR, BFES3H

>>> "abc".plus(true)
abctrue
>>> "abc"+false
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abcfalse

>>> "abc"+1

abcl

>>> "abc"+1.20

abcl.2

>>> "abc"+100L

abc1e0

>>> "abc"+"cdef"

abccdef

>>> "abc"+null

abcnull

>>> "abc"+'z'

abcz

>>> "abc"+array0f(1,2,3,4,5)
abc[Ljava.lang.Integer;@3d6f0054

B FHERENFH
>>> "abc".subSequence(0,1)
a

>>> "abc".subSequence(9,2)

ab
>>> "abc".subSequence(9,3)
abc
>>> "abc".subSequence(9,4)

java.lang.StringIndexOutOfBoundsException: String index out of range: 4
at java.lang.String.substring(String.java:1951)
at java.lang.String.subSequence(String.java:1991)

FHEFEE

FHENTFTHE, TUEERAFHFETUESRTMNERNAK, W UEFHENFR (Escape
Charactor) B X Fff&,

>>> val s = "Hello,World!\n\n\n"
>>> s
Hello,World!

>>>

XX BEGH R

BEFFR FH=ASIS (") DAFEER, AEFEXFATUESRTNETAEMT
F
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>>> val text = """
for (c in "abc")

print(c)
>>> text

for (c in "foo")

print(c)

>>>

BIN, T package kotlin.text THEIHIndentktfXFEH, KotliniRENX Y String MY BREL :

fun String.trimMargin(marginPrefix: String = "|"): String
fun String.trimIndent(): String

BATTRMER trimMargin() . trimIndent() FETREREBRIISSHE. TUE
t, trimMargin() EREEIAFER " RIEDBRFH

>>> val text = """
coo | BERRIRAITE RIXFE, HEHALTH.
oo |SEEREREH, EARARIER A
. | REBHEIS S ERAEA B .

.| BEAIFH, mASE R A A

>>> text.trimMargin()

PR RARAIE R I, HEAALTFH.
SR CIRGH, EARAREER A
TP GO B A ST 4 A B — it
BEAIFH, HARE R 4.

ARIN | BEDFER, ERTMEFHMFFIFIEASEEN, I trinMargin(">") .
trimindent() K&, NIFEFFRTNEA=EXNFYIE

>>> val text=""'
Hello
World!

>>> text.trimIndent()
Hello
World!
>>> val text="""
Hello,
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World!
>>> text.trimIndent()
Hello,
World!

FIFERIRR

FHETUEERRFAR , -2 ERD, SKEFCEREGHFEFHED. ERFEXM
XXM ($) FFK BH—PERNBFHER

>>> val h=

>>> val str = "A hundred is $h"
>>> str

A hundred is

HEAEESY ERNERTRER

>>> val s = "abc
>>> val str = "$s.length is ${s.length}"
>>> str

abc.length is

JRA AT B RN AT B A AR AR SR ARAR

>>> val price=

>>> val str="""Price is $$price
>>> str

Price is $

>>> val str="Price is $$price"
>>> str

Price is $

>>> val quantity=

>>> val str="Quantity is $quantity"
>>> str

Quantity is

>>> val str="""Quantity is $quantity
>>> str

Quantity is
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4.4.5 Array: BLHFKE

$ATE Kotlin FR{EM Array EKRRR, EEXT get F set RN (MHBEBFZEH [1)
M size BY, UR—1MNEATELTELHRAMN iterator() FE

class <T> O {
val size: Int
operator fun : T
operator fun : Unit
operator fun : Iterator<T>

AT IAEREE arrayof() REBE—IMHEHEBETRESE. ZTRBEERWT .

public inline fun <reified @PureReifiable T> arrayOf(vararg elements: T): Array<T>

Hep, varargkme— M SHEIME—INEE.

f5lgn,  arrayof(1, 2, 3) GIET array[1, 2, 3]:

>>> array0f(1,2,3)
[Ljava.lang.Integer;@4a37191a
>>> array0f(1,2,3)::class
class kotlin.Array

>>> array0f(1,2,3)::class.java

class [Ljava.lang.Integer;

A, KotinE AFAE KRB TTEME — M RAF, Fla

>>> val arr = arrayOf(1,"2",true)
>>> arr
[Ljava.lang.Object;@61af1510

>>> arr.forEach{ println(it) }

1

2

true

>>> arr.forEach{ println(it::class) }
class kotlin.Int

class kotlin.String

class kotlin.Boolean

Kotlin BEIIEXNMATTRAIKEFIR A java.lang.Object , [IAY, HTKotliniiH HIEEHERTHY
WgE, BMNNATUBZSMHATENNAEBERIKE.
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R arrayofNulls() TATEIR—MEER/N. TREBATHEA. XIMHFRISHAELD
BRI BNBBEELENLE., MRTEE, EERRTARINS, 2RE !

>>> arrayOfNulls(10)

error: type inference failed: Not enough information to infer parameter T in fun <reifi
ed T> arrayOfNulls(size: Int): Array<T?>

Please specify it explicitly.

arrayOfNulls(1e)

N

wEtE, RMNBIEE

>>> arrayOfNulls<Int>(10)
[Ljava.lang.Integer;@77cl0a5f
>>> arrayO0fNulls<Int>(10).forEach{println(it)}
null

null

null

null

null

null

null

null

null

null

#H Array 2K, ERET —MEERE

public inline constructor(size: Int, init: (Int) -> T)

BINSHEBEAKNN, B2NFHE N HRUREERENSE T REEE, BN

ETNA) .

SN

[

RAILRF)

>>> val square = Array(190, { i -> (i*i)})
>>> square

[Ljava.lang.Integer;@5f9e08d4

>>> square.forEach{ println(it) }
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mEFrR, [1 BEFRRAARAERE get() M set() . KEDTH

>>> square[3]
9

>>> square[3]=1000
>>> square.forEach{ println(it) }
0

1

4

1000

16

25

36

49

64

81

5 Java AEIME, Kotlin FEEAREETA (invariant) . Kotlind, FATAREEIE Array<String>
TH{EZ Array<Any> . X#FTKotlinZKEAEZE FIBR FI5% Tlavagy KA,

RALIRF

>>> val arrstr = arrayOf<String>("1","2","3")

>>> arrstr

[Ljava.lang.String;@39374689

>>> var arrany = arrayOf<Any>(Any(),Any(),Any())

>>> arrany

[Ljava.lang.Object;@156324b

>>> arrany = arrstr

error: type mismatch: inferred type is Array<String> but Array<Any> was expected

arrany = arrstr

N

JR A B AE 2 B
Kotlin th ERAFFHMERRFRRELXNEA, REFEHALMT |

BooleanArray
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ByteArray
CharArray
ShortArray
IntArray
LongArray
FloatArray
DoubleArray
BooleanArra

XEEXF Array FERBHEAKXR, BEMNBRENREMBEME. ENEEEHENNTI 7%

/**

* Returns
*/

public fun

Jx**
* Returns
&7/

public fun

/**

* Returns
*/

public fun

/**

* Returns
*/

public fun

/**

* Returns
*/

public fun

Jx*
* Returns
&7/

public fun

/**

* Returns
*/

public fun

y

an array containing the specified [Double] numbers.

doubleArrayOf(vararg elements: Double): DoubleArray

an array containing the specified [Float] numbers.

floatArrayOf(vararg elements: Float): FloatArray

an array containing the specified [Long] numbers.

longArrayOf(vararg elements: Long): LongArray

an array containing the specified [Int] numbers.

intArrayOf(vararg elements: Int): IntArray

an array containing the specified characters.

charArrayOf(vararg elements: Char): CharArray

an array containing the specified [Short] numbers.

shortArrayOf(vararg elements: Short): ShortArray

an array containing the specified [Byte] numbers.

byteArrayOf(vararg elements: Byte): ByteArray
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J**
* Returns an array containing the specified boolean values.

*/

public fun booleanArrayOf(vararg elements: Boolean): BooleanArray

KRIGRB

>>> val x: IntArray = intArrayOf(1, 2, 3)
>>> x[9]

4.5 Any? T[ZAE (Nullable Types)

T ERBZKotinK B RGN — MM, TERZHN T BRavat #I2 A LR NullPointerException
o)

BAFE, AavaPMR—NERETMUE null , XBAERCER-—NITERZAREN, BAX

BES52 . NullPointerException

Kotlin¥Ba] z= £ (nullability) fEAXRBIRZG—ERS, KotlingiFss o] UEEAERFIEFANIEFS
JREMEIR, RS EETHIME BEN TR M.

Kotlinf9K B R G fllavatitt, BEMNX B 2Kotin o =B B KX HF.
AERTHR, BAPEINIEKotin AT = K8,

4.5.1 null Et4

XtFlaval2FREY, nulBLAKBIERA. BRINHESREHEHRES (NPE) BRI, sk
Javafy K B FEAINX A —TE AKIR. Java i HAZREBnulllk ? nuliIRE—BREE T, 3
BIAAlavak HEFENIS ERRREEIBARLL TR T EL M, BEnulibRfEFElava.

BATBEIL null BRAREIES TEXFHKRDN o IERNVABLEIEERTE, MbLE 55
g BBR. flavad, null SEASIAERMNIME, REHEE93 AT ObjectZ K BVAIENIA
&

XEM null BARNREAE—FKE, EE—FSHRNE, RNTMUEHEBTEE5IH%
B o] U null EALREAEE, ARFFSTRE, & null BHERAKEES|AXEER
TR, EETHPSBASHESEHEE. IR XEENEMEavals|FAKE, FBIIEAK
KA int long float double short byte FMAME, BRAMA—IET . MEEE .
FmERARE, BRETHNSIMNPE, DEHRE . XRlavaP N ENFESEH. KB

Integer nullInt = null; // this is ok
int anotherInt = nulllnt; // ZwiF2S AT AMRME, (HE7EEITHM NullPointerException
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P, A1 BJavafCaBr R &, BEZDIRX—
BAE— NNt TEBNNE, JavalIBaIKBRS

4.5.2 KotlinH Y null

fKotllnEP Et¥flavaf iy null MIZELEE,
HIFSE T O Snull T 2R BE R,

FAIRE—TKotlin kT null f—LEFBRZ
null R null EEEH

>>> null==null
true
>>> null!=null
false

null X/ MEELEHFIR, null Z Any KA

>>> null is Any
false

{BRZ, null & Any? KA

>>> null is Any?
true

BAIRBE null HVHEBEREMHA

>>> var a=null
>>> a
null
>>> a=1
error:
a=1

N

MIREBEEIMNTIUES,

73
gl:lo

BATT M null #HFTIEZE

>>> "1"+null
1null

null AY2KEIE Nothing?

- IntegerfIBRIAMERNUITIAZ0, HIEnull{EE
[]EETE%+7+5%O

T7EW, E7BEWHNAE, HERFHET R

zH.

the integer literal does not conform to the expected type Nothing?

%F Nothing? B TELE T—/NBHAN
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>>> null+20
null2e

3R EHIZ BT R EUE X AE kotlin/Library.kt EH :
package kotlin

import kotlin.internal.PureReifiable

/**

* Returns a string representation of the object. Can be called with a null receiver, i
n which case

* it returns the string "null".

*/

public fun Any?.toString(): String

/**

* Concatenates this string with the string representation of the given [other] object.
If either the receiver

* or the [other] object are null, they are represented as the string "null".

*/

public operator fun String?.plus(other: Any?): String

B, RIXRHAFTT :

>>> 1+null

error: none of the following functions can be called with the arguments supplied:
public final operator fun plus(other: Byte): Int defined in kotlin.Int

public final operator fun plus(other: Double): Double defined in kotlin.Int
public final operator fun plus(other: Float): Float defined in kotlin.Int

public final operator fun plus(other: Int): Int defined in kotlin.Int

public final operator fun plus(other: Long): Long defined in kotlin.Int

public final operator fun plus(other: Short): Int defined in kotlin.Int

1+null

N

XERANCEEEFHEAN null SEHE plus() REL

45.3 O3B string? 5B 2.

BB -—NMGIT. TERITEFHFHEKENE Rlavalilk |
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public static int getLengthl(String str) {
return str.length();

BNEL IR T Xt lavaflibd, I EXFFa9ZS HIMTALIE

public static int getLength2(String str) throws Exception {
if (null == str) {
throw new Exception("str is null");

return str.length();

m#EKotlind, HEAEHS—DIUREHD null SEEIREH

fun getLengthl(str: String): Int {
return str.length

LEAVEN— null SEH:

@Test fun testGetLengthl() {
val StringUtilKt = StringUtilKt()
StringUtilKt.getLengthl(null)

HERBMERBERY

e: /Users/jack/easykotlin/chapterd_type_system/src/test/kotlin/com/easy/kotlin/StringUt
ilKtTest.kt: (15, 33): Null can not be a value of a non-null type String
:compileTestKotlin FAILED

FAILURE: Build failed with an exception.

* What went wrong:

Execution failed for task ':compileTestKotlin'.

> Compilation error. See log for more details

WMRFEAVERIDEA, SHERDNRERRTHIRT

I[Kotlin#& & #FE] (http://upload-images.jianshu.io/upload images/1233356-
6313b8ec066¢20c5.png?imageMogr2/auto-orient/strip%7CimageView2/2/w/1240)

XFEIE RmIFEMRFHBR IR AR, ARRA T HIINPEAY ] BE .
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A5, MRBNHXBEEA-ANTZMNSE, RNTRUEATZ=EE string? RER—DIA
FEE=IEH T E.

KB PARFCEM—NERE, KEPAXNZERZT=H (Nullable) . 641 : char?
Int? , MineType? (BHENXHIKR) F5&,

BAV ARG R E R SR -

>>> var x:String="x
>>> x=null
error: null can not be a value of a non-null type String

x=null

N

won

>>> var y:String?="y
>>> y=null

>y

null

BT ILE © i@ string KB, EARRFIEG null fY ; MO E String? KTPUFEE null .
TEBIIRZ2BRFEA T2 RIFAHRLE

>>> fun getLength2(str: String?): Int? = str.length

error: only safe (?.) or non-null asserted (!!.) calls are allowed on a nullable receiv
er of type String?

fun getLength2(str: String?): Int? = str.length

N

HERAERE, HFE) X8 str: string? E2UZEHKE, FARAIARBLIZEER ». HF
F=M=/M 1.

Ao, WRATEHERAERLE, BT UERKotin E@mMLZEBARFT 2. .

I[Kotlintk f&j 2 #2] (http://upload-images jianshu.io/upload_images/1233356-
f285ebad3cf43cll.png?imageMogr2/auto-orient/strip%7CimageView2/2/w/1240)

RAILIRF

fun getlLength2(str: String?): Int? {
return str?.length

A

@Test fun testGetLength2() {
val StringUtilkKt = StringUtilKt()
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println(StringUtilKt.getLength2(null)) //null
Assert.assertTrue(3 == StringUtilKt.getLength2("abc"))

BATTUEL, SBANERLLER 2. REBLENHTHET null |
MR, BNHIEE—NHAZEHFEARDE, B FEATREISIEHAMS AR 1. .
RAILRF)

fun getLength3(str: String?): Int? {
return str!!.length

MRS

@Test fun testGetLength3() {
val StringUtilKt = StringUtilKt()
println(StringUtilKt.getLength3(null))
Assert.assertTrue(3 == StringUtilKt.getLength3("abc"))

FENRBRERavaEBEAZ T, BTRERBESHEHFE

kotlin.KotlinNullPointerException
at com.easy.kotlin.StringUtilKt.getLength3(StringUtilKt.kt:16)
at com.easy.kotlin.StringUtilKtTest.testGetLength3(StringUtilKtTest.kt:28)

IXEfJ KotlinNullPointerException f&KotlinNullPointerException javafths, #k7& T Javas
By java.lang.NullPointerException , EHNERBIAIT :

package kotlin;

public class KotlinNullPointerException extends NullPointerException {
public KotlinNullPointerException() {

}

public KotlinNullPointerException(String message) {

super(message);

BN, MRBRETEWFZHFHTIHRLIBENG ST, EKotinh{BARER try ... catch I
HRE,
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4.5.4 o] =AY SCIL R TR

KRB —ERKotlinfy o] = KB AR BIAIEN T

fun testNullablel(x: String, y: String?): Int {
return x.length

fun testNullable2(x: String, y: String?): Int? {
return y?.length

fun testNullable3(x: String, y: String?): Int? {
return y!!.length

FAKAE FHIDEARIKotlindl 5k B T o] D KB WL AMNF N Iava i,
F¥TFFIDEARY Tools > Kotlin > Show Kotlin Bytecode

I[Kotlin#& fE #FE] (http://upload-images.jianshu.io/upload images/1233356-
1e42eef13264b596.png?imageMogr2/auto-orient/strip%7CimageView2/2/w/1240)

R, M Decompile , FA10l BRI R EFFAJavahl

public final class NullableTypesKt {
public static final int testNullablel(@NotNull String x, @Nullable String y) {
Intrinsics.checkParameterIsNotNull(x, "x");

return x.length();

@Nullable
public static final Integer testNullable2(@NotNull String x, @Nullable String y) {
Intrinsics.checkParameterIsNotNull(x, "x");

return y != null?Integer.valueOf(y.length()):null;

@Nullable
public static final Integer testNullable3(@NotNull String x, @Nullable String y) {
Intrinsics.checkParameterIsNotNull(x, "x");
if(y == null) {
Intrinsics.throwNpe();

return Integer.valueOf(y.length());
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AT ERARE B, BEETEEGAHS, FHAME kotlin. jvm internal.Intrinsics X4
JavaZXEEHAY checkParameterIsNotNull J33%k., WRE null HHE R

public static void checkParameterIsNotNull(Object value, String paramName) {
if (value == null) {
throwParameterIsNullException(paramName);

BIR, FA10T IAF HAEKotlinH R E I NS 5 B

fun testNullable(x: String, y: String?)

REZFHRFENHJavaR D2

public static final void testNullable(@NotNull String x, @Nullable String y)

AT B, XEBEFERER eNotNull FRFATSHNEE, FEHFM oNullable FRoF—NEET

E?o

UEREMNRZREFMFT y?.length FMNAYavatlidziE |

y != null?Integer.valueOf(y.length()):null

T BRWTZIHE y! . length ZMlavaftiBE

if(y == null) {
Intrinsics.throwNpe();

}
return Integer.valueOf(y.length());

4.5.5 A BRBERER

R Any BEESKBEREMAOIR, Any? BOUTKBRAXNR, BT Any? SAnyAYEE,
Frld, Any? ZKotlinfysk *”):' R EEM RO B TR

I[Kotlin#& & #FE] (http://upload-images.jianshu.io/upload_images/1233356-
869c3c563d7348fe.png?imageMogr2/auto-orient/striph7CimageView2/2/w/1240)

HRLRG)

>>> 1 is Any

202


http://upload-images.jianshu.io/upload_images/1233356-869c3c563d7348fe.png?imageMogr2/auto-orient/strip%7CimageView2/2/w/1240

true

>>> 1 is Any?
true

>>> null is Any
false

>>> null is Any?
true

>>> Any() is Any?
true

4.6 kotlin.UnitJ &Y

Kotinth R EEFRILRIES . EKotinFAERFIRIBAHRRER BRTZEWE. FEF) .
el

Kotlind Ay unit KAESLIM Y Slavat iy void —#HKINEE. AEIMNRE, H—RECXEREMERNR
&, FHANA unit KRFRXMFE, AR null .

REHEE, RMNFALFTESRMIEL vnit | FEFP—PREEVREILEA vnit , FERS
M E

RILRF

>>> fun unitExample(){println("Hello,Unit")}
>>> val helloUnit = unitExample()

Hello,Unit

>>> helloUnit

kotlin.Unit

>>> println(helloUnit)

kotlin.Unit

THILMEEZZENA

(e

@RunWith(JUnit4::class)
class UnitDemoTest {
@Test fun testUnitDemo() {

val url = unitReturnl()
println(url) // kotlin.Unit
val ur2 = unitReturn2()
println(ur2) // kotlin.Unit
val ur3 = unitReturn3()
println(ur3) // kotlin.Unit
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fun unitReturnl() {

fun unitReturn2() {
return Unit

fun unitReturn3(): Unit {

BRRIE, XA unit REFEIBEHARRIZAL. ERRIEDE
package kotlin

/**

* The type with only one value: the Unit object. This type corresponds to the “void™ t
ype in Java.

*/
public object Unit {

override fun toString() = "kotlin.Unit"

REEEMER—HF, THRXEKIE Ay . MRE—DTZM unit? |, EHRXEEE Any? .

I[Kotlint&k B #FE] (http://upload-images jianshu.io/upload_images/1233356-
fc66afa2edb41b58.png?imageMogr2/auto-orient/strip%h7CimageView2/2/w/1240)

4.7 kotlin.NothingJ$ &Y

Kotlind 3% F KflavaFICH AR EUZ B IR B{ERIFRIC void , BEFE —/ IR Nothing . fEJava
., IR[El void ML, HIREE void R EBOAEEIN

public class VoidDemo {
public void voidDemo() {
System.out.println("Hello,Void");

}
}
MRS

@org.junit.runner.RunWith(org.junit.runners.JUnit4.class)
public class VoidDemoTest {
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@org.junit.Test

public void testVoid() {
VoidDemo voidDemo = new VoidDemo();
void v = voidDemo.voidDemo(); // ¥ HAvoidZERM, Tykii Elvoidik [F{H
System.out.println(voidDemo.voidDemo()); // error: 'void' type not allowed here

Flavaf, void FEEERXEBMARE. hAREKIMEITNRE . BR, Havah BN EE
K Void /2 void WYBFNEMAXE ., MRREIL—NDITEREIERE KIZZ null B9TE, I LR E
KB AXPABHVA Void KT,

RALIRF

public Void voidDemo() {
System.out.println("Hello,Void");

return null;

AR

@org.junit.runner.RunWith(org.junit.runners.JUnit4.class)
public class VoidDemoTest {
@org.junit.Test
public void testVoid() {
VoidDemo voidDemo = new VoidDemo();
Void v = voidDemo.voidDemo(); // Hello,Void

System.out.println(v); // null

XA void FEKotlindIAY Nothing? . ERME—TI#IFRIFAVEREMEHRRE null .
FKotlinZK AR R EM B RIKEFLELE Nothing .

I[Kotlint&k B #FE] (http://upload-images jianshu.io/upload_images/1233356-
f98e1c823b289739.png?imageMogr2/auto-orient/strip%h7CimageView2/2/w/1240)

IEANERI B FNothingPTBE7REY,  Nothing 2R H EHIAYSKEL,
RIGRBI
>>> Nothing() is Any

error: cannot access '<init>': it is private in 'Nothing’

Nothing() is Any

N
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JERE  Unit5Nothingz [BIAIX 5): UnitE BURIARITE L RAIREIZK A Z Unit, NothingZRIFRIA
MITEERZKIEASIRER (ERlava /) void HHE) .

Bian, throwX|EFHETMFRIEAXNAITE, FLERNIEE. AT, —1 throw Exception HJf
fOFLEIR[E Nothing FYFRIAT . RAZRFA

fun formatCell(value: Double): String =
if (value.isNaN())
throw IllegalArgumentException("$value is not a number") // Nothing
else

value.toString()

B0, KotinfIFREEEHE R exitProcess BREL

@file:kotlin.jvm.JvmName("Processkt")
@file:kotlin.jvm.JvmVersion

package kotlin.system

Jx*
* Terminates the currently running Java Virtual Machine. The
* argument serves as a status code; by convention, a nonzero status
* code indicates abnormal termination.
*
* This method never returns normally.
*/
@kotlin.internal.InlineOnly
public inline fun exitProcess(status: Int): Nothing {
System.exit(status)
throw RuntimeException("System.exit returned normally, while it was supposed to hal

t JVM.")
}

Nothing? ] AR BE&—ME © null, KREBRHBI :

>>> var nul:Nothing?=null

>>> nul =1

error: the integer literal does not conform to the expected type Nothing?
nul = 1

N

>>> nul = true
error: the boolean literal does not conform to the expected type Nothing?
nul = true

N

>>> nul = null
>>> nul

206



null

MEBERRIBRA, FAMTIXFL | Nothing? EM—AVFHER null , WAEETTEEEN
=5|H.

I[KotlintRk f&j 2 #2] (http://upload-images jianshu.io/upload_images/1233356-
5d70a737409a01ce.png?imageMogr2/auto-orient/strip%7CimageView?2/2/w/1240)

MR, FATUFELKotinBE—MEEM—BIIRERS . Any? BENKBERNTN

#B, Nothing ZJEER. W TFEIFFR :
\\

MyCIass |

Strmg? Int?

String MyClass

‘ Int |

Nothing
?

Nothing

4.8 KA 5K R3E iR
4.8.1 s, isizEHFF

SEEHTURENREESHENLTEE (F5 HRER  LHRSUED, NERET
L(;'cg:)
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SEEfTRAXRENR (TE) 2B TELIERE (Wint. String. Boolean%) . CAEEHEIX

MEEFF.
is IBEFHK{Javall§ instanceof

@org.junit.runner.RunWith(org.junit.runners.JuUnit4.class)
public class TypeSystemDemo {
@org.junit.Test
public void testVoid() {
if ("abc" instanceof String) {
println("abc is instanceof String");
} else {
println("abc is not instanceof String");

void println(Object obj) {
System.out.println(obj);

#Kotlin®, FNTMUESTHBEEEM is BEFHIESERR lis RRENRESHERTE

FKA

>>> "abc" is String
true

>>> "abc" !is String
false

>>> null is Any
false
>>> null is Any?
true

(S TR

@RunWith(Junit4::class)
class ASOperatorTest {
@Test fun testAS() {

val foo = Foo()
val goo = Goo()
println(foo is Foo) //true HCE
println(goo is Foo)// T2 is R = true
println(foo is Goo)//XJE is FI = false

println(goo is Goo)//true HC
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open class Foo
class Goo : Foo()

e i) = B E 2l

fElavafRIZH, HIEAFEA str instanceof String RFIMTEEN true AYRHE, FAAEFEAstrE
B2, REEENARFIEEHER

@org.junit.runner.RunWith(org.junit.runners.JUnit4.class)
public class TypeSystemDemo {
@org.junit.Test
public void testVoid() {
Object str = "abc";
if (str instanceof String) {
int len = ((String)str).length(); // WXHIEH|FHERNString

println(str + " is instanceof String");

println("Length: " + len);

} else {

println(str + " is not instanceof String");
}
boolean is = "1" instanceof String;
println(is);

void println(Object obj) {
System.out.println(obj);

MAZEIBERT, BMNABEE Kotlin PEAERNEHRIERT, RABFRREATLER is-1¢
&, FETENEIEN (REH) Bk

@Test fun testIS() {
val len = strlen("abc")
println(len) // 3
val lens = strlen(1)
println(lens) // 1

fun strlen(ani: Any): Int {
if (ani is String) {
return ani.length

} else if (ani is Number) {
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return ani.toString().length
} else if (ani is Char) {

return 1
} else if (ani is Boolean) {

return 1

}

print("Not A String")

return -1
}
4.8.2 asiz EfF

aSENAR TG AXRNERENAS, MBTHROXD SERNATES, BRRSHD
BT MRREAER, £ as? BEHHSEEHENI

RAIDRB

>>> open class Foo
>>> class Goo:Foo()
>>> val foo = Foo()

>>> val goo = Goo()
>>> foo as Goo
java.lang.ClassCastException: Line69$Foo cannot be cast to Line71$Goo

>>> foo as? Goo
null

>>> goo as Foo
Line71$Goo@73dce@eb

BANTINE, fEKotlind, FREEIEHIRAERN,

RRLiskovB RN, REHEMATERRMNOOPHEF R, FRIE. HAEW. K, K&
ENRERAT RN, TEREETXERMENIENREN, MAKNRLEFIT LR RATE
B, FTIXMEREFAHATH, BEEAMEEXTFRANTEE, RN,

RENG

HARED, TNETHE, FARNEERIY TKotinBS PHREZNBIZ—H | KBRS,
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Slavattt, KotinfyRBRGEMEE—E, RESIANT —LEHOENE, XERENTRSRD
ek, TEMEXEE. flW I=XKBENRARES, XTREESX, BMIBET -+
gjlijlo

B T—ZMETE : KotlinfgESKFT A,

AEZRBHIMARTL IR : https//github.com/EasyKotlin/chapter4_type_system

SERN

1.https://jetbrains.github.io/kotlin-spec/#_the_kotlin_nothing_type

2.http://natpryce.com/articles/000818.htm|
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FOEKARX

AREBNBKotinfrEETHESZEK, HIE T HRIITC 2T BflavaE &%, FESRIEEM
HBEARS ., MREHEScalaEEE, B kIKotliniRScalafE & 2K ERMHEMZ 4.

5.1 KGEEMT4A

5.1.2 K EEE MRS

Y Kotlin IR BEZRE], AT EMRZEBATABEERE, UREAXRIREEA—EE,
IEFA SR E R B — T RIEA AR

RGN + E% (FERNEEEMEAEERERE)
BNERTENRERBR—NREEBN, ABRBRZLITIANTE

BABMNRABBEDHRE - PELGNEFARE | RERIT— I RBLHAERNEE
(Algorithm) ; &EHEERF. #TUH. ERNEETIIRERE.

REBEMIREAERNERE, SOEAEE, MFRBURENXNSR, HHEXERETRZ
BEEMXRNTE. BIFORE, BIERBREESRKEA,

RXEEAN NN EBIREEN. BNATENRERBREDTNXERE, KITHAENBIRES
(B, AZMR. & BF) IHEREFNEZL.

BERSBIENERETRX, BEEATMMRITRENSIREN, SHREMEREXRIEIERNERFM
MR, BEEAT, WITRENBIEEMTURAKREUEENTIUERE, BN MRAFHEK
R, BREMTERSHNRREENRSIZAEX,

BT DB SR IR A 2ADTHISCI., SURE s 2 S0/ SRR M RIK .,
BIREMERBRIAT =/ EE

o HIETEZEMNEEIR.

XEBEXER  £5. GMUEN. WEEN. BRENSE.

o BURMYIELEM .,

BIRMEBEEMAETENFRE=ANFIER . SURNYIEENREIEEMETEV PR, H
BASLINTIER - RF (Sequence) . 58 (Link) . &5[ (Index) . 8% (Hash) FH.

Hrp, nraEsamEt FEEaE AT BrmMEEES.
IR FE i 2 AT R E TR T AN ERRTEE TR Z ANEEXER |
R TFREEMRETTRERMENTSH (pointer) RETFHIBTREZEMNEEXR.
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o BUEMAMEIEE.

5.1.2 £ 5 2SDK API

BANAERD AR EIERELADT (Abstract Data Type) XMHE, HEXXMEZEOOSEI AR
5, LEREMNE S, ADTH LR, EHMESUHMEIROOPHIZTERFHRMNMET . BAIE
FRE AT XADTHIHER

WREMNEM XARIBBXEMNADTHEE, HLEZFREIESHISDK AP, FrBE RS
(laaS, PaaS#1SaaS%F) #2—MEMI XMADT,

EAADTE DUEF R F R MR ST . Hlan - AZMREAFEMSR, ARSEBRERE
XEF.

FRMNAMEENARHRE, WREEFXRZNME (abstraction) . —MNEBEEEM (FUEEM)
THh (B%) . FH0OSERRENAREIIES

AR — HRE — BRARRABRUEMBATIE) — MRS LH#TIRITSEI
FLHER.

HIEMR AR LW ERANBRILK EEA I REP, #HITEIIUFRE (Domain Model) HIT

2o

tbanii, #ERI—ETH, BMONBHNEFRITESHRERSE, AREE—FMEUEMR. BT
BN EMMEEARSE (TERAXKRBEHRERGE—HEINNRS, FRRIALEA) , ALK
RAERRSFEASRES, @FRTERY. N BOERXFN. PXFF, BEFAENR (&
BRIEONEIR)  BEYXENRHETEN k. HiF. B8 FEFRE. TXERTABRTRE
RN EBIREMIN R R EEEME X R A9 (BI40 : String. Array. List. Set. Map3) , X#¥F
BN T URARNEAX L. MAFTERNBCKKLIEN | FHHE. . k. £F65. B
HEXLENEIRESEN. BEXLERBANEIESY, BEAEREEETRENT .

5.1.3 EEFEMERHFE

REFFONFREERT U0 AESFENERFERT. B, SURNYIEFHEENDEESFEN
BEGHERT, SN T ERMNBEPMTAEEMER.

HTHARESFHN, ARESETHNEENRTNRES BN EYEERFRENVE L
R BERNRBAZEATESNE LHBA—ITER ARBELEERENTEREERESE—
AR=HFHE=E., Sk, SREBHGFEN, TUEBA-DERER RBEHRE-FH=(E
AERBEPREEXRB—MERF TN, EREAEERLEER —NEERNRER MBI T .

ZFEMUENRETR, SAENERSEANRR. ERAFEANEREAGELLERE. SEHEIER
R R S ER e BB | Y EIRE T ABIRHTARINSMBR LR & W RIFEFEE.

5.2 Kotlin £§ X/t
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SEXGFHNMBENESIA, MEXNRES, BMNBEENEETHOXNRIENERESTIRMSI
H

(reference),
KotinBYEE (DK  TTETESHK (Mutable) ERTEEEHE (Immutable) .

SEXRBIFEFIM [ istFIR) | set(|R) . M map(BRE).

(1)F%

FRNEBBUARAMEUEM T GE, HERENF RE-—NPAH—EE, 8% €5
RAFE IR FHEERER.

FIRABIREMT IR  FAMEE. R, Hik. RIF.

2%

£ (set) EREEN—FEE, EOMEAREETRNHF RAZEEMNEXRIMAKES, =
BIEORERERA.

MEF R RFEFRIERBEET RIS AHATH, FUEFTEEFEENR.

ShESFEE, TULHHEFZINE, MTreeSet, TR FRINEIEFHRIEE T HIZBEFH
EERAMNK AR B FRN KT . B ESortedSetiE A, HRIMAT R ELRATT
%o BENEPHINRIER, BMNTUSE—IHAFHNNRES.

(3)BRSE

RS ESRFIFHREXS], REPENIBERTH . REDFHENF I HREBE —MEXAIX
BF (Key) XM&R, XBFRET WRERFTNFHELE, LRIRNLIUREHEROXET,
HEAEFRPERE . XEFNIZEHE—H.

EBFRGHTEERENRNOFHME, ©EENT —HEF hashing) BARIE, 74— Mg
E£1% 8 (hash code) Y B E{E,

HIIMBERE-—MREE, ZEEESAN TORERNNAGFXERGMERN, HILFHEXRE
FINFNNFHAE, BEEL T, SUILENZTEAECEANNIHNE mAEES KR
FNFEIREAIRSIE.

5.3 List

ListfE O 487& FCollectioniZz A, TRMUEMARTFE, SEFTUEREENR. KotlinfLists>
A Ao EEZList (ReadOnly, Immutable) FioJ & ZKMutableList (Read&Write,
Mutable) .

HEELEMMT
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Iterator<out T> Iterable<out T>

Mutablelterable <out T>

operator fun next(): T { _________ operator fun iterator(): <t
operator fun hasNext(): Boolean Iterator<T>

I T

override fun iterator(): Mutablelterator<T>

1

= Collection<out E>
ListIterator<out T>

MutableCollection<E>

override fun next(): T val size: Int

override fun hasNext(): Boolean fun isEmpty(): Boolean

fun hasPrevious(): Boolean operator fun contains(element: @UnsafeVariance E): Boolean
fun previous(): T override fun iterator(): Iterator<g>

fun nextIndex(): Int fun containsAll(elements: Collection<@UnsafeVariance E>):
fun previousIndex(): Int Raal

override fun iterator(): Mutablelterator<E=>
fun addiel - E): Boolean

fun remove(element: E): Boolean

fun addAll(elements: Collection<E>): Boolean
fun removeAll(elements: Collection<E=>): Boolean
fun retainAll(elements: Collection<E > ). Boolean

fun clear(): Unit

List<out E>

MutableList <E>

override val size: Int
override fun isEmpty(): Boolean
override fun contains(element: @UnsafeVariance E): Boolean
override fun iterator(): [terator<E>
override fun containsAll(elements: Collection<@UnsafeVariance E>)
Boolean
operator fun get(index: Int). E

Mutablelterator fun indexOf{element: @UnsafeVaniance E): Int

<T> fun lastIndexOf(element: @UnsafeVariance E): Int

fun listiterator(): ListIterator <E>
fun listIterator(index: Int): ListIterator<E>
fun sublist(fromIndex: Int, tolndex: Int): List<E>

fun remove(): Unit

A

A

override fun add(element: E): Boolean

override fun remove(element: E): Boolean

override fun addAll(elements: Collection<E>): Boolean

fun addAllindex: Int, elements: Collection<E>): Boolean
override fun removeAll(elements: Collection<E>): Boolean
override fun retainAll(elements: Collection<E>): Boolean
override fun clear(): Unit

operator fun set(index: Int, element: E): E

fun add(index: Int, element: E): Unit

fun removeAt(index: Int): E

override fun listIterator(): Mutablelistlterator <E>
override fun listIterator(ndex: Int): MutableListiterator<E>
override fun subList{fromIndex: Int, tolndex: Int)
MutableList <E >

MutablelListIterator<T>

override fun next(): T
override fun hasNext(): Boolean |«

override fun remove(): Unit
fun set(element: T) Unit
fun add(element: T): Unit

Hr, 1Iterator ZFBE ARSI Collection HIEMR RS, ENREF (terator) I, X MEUHEIR
(Cursor) #®3, GOFGEHMEX A @ BRE—MFTEHED—NBAR/RNREEINTE, MXAFHE

ZNREARET . MNEXTR, ERFEXAZ I RHRMAE.

5.3.1 BIEAR T ZEList

EANTRUER 1istof RECKRE—NARTTELALst (read-only, RFEAList) . EEX

S

TE libraries/stdlib/src/kotlin/collections/Collections.kt EMH., FF listof X/ MEEK?

A THEINEHRE

@kotlin.internal.InlineOnly

public inline fun <T> 1istOf(): List<T> = emptyList()

public fun <T> listOf(vararg elements: T): List<T> =

List() else emptyList()

@JvmVersion

public fun <T> listOf(element: T): List<T> = java.util.Collections.singletonList(elemen

)

if (elements.size > @) elements.as

XEER BB MLIstER R R R 1L (readonly, tEERATEMimmutable ) . STFFI{LAY,

He,
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listof() FAFEIE XA ITZMZList listof(vararg elements: T) AFEIBREH—1ITTEMList
listof(element: T) AFEIEBHAE Z N ITTEMList

BMEARBETBIDBIREREAE
B, BAMEM listof() RME—MXBTENZ=MList :

>>> val list:List<Int> = 1istOf()
>>> 1list

[l

>>> list::class
class kotlin.collections.EmptyList

IR, XENTEMNRIAEER, SRS !

>>> val list = listOf()

error: type inference failed: Not enough information to infer parameter T in inline fun
<T> 1istOf(): List<T>

Please specify it explicitly.

val list = 1listOf()

N

ARB—NZERE. XATZE, BMNEET—=9NE.

Hrh,  EmptyList B— internal object EmptylList , IXEKotinKEZEXH—PEIAST D

object ListZ&,
TH, HMNEREE—NREINTELst
>>> val list = 1listOf(1)

>>> list::class
class java.util.Collections$SingletonList

BMNTIUEL, ©LprL2i8Alavaly java.util.Collections EERY singletonlList 3% :

public static <T> List<T> singletonList(T o) {

return new SingletonList<>(0);

HEMNBROE—NBZNTTERLst:

>>> val list = listof(e,1, 2, 3, 4, 5, 6,7,8,9)
>>> list

[ ) ) ) ) ) ) ) ) 3 ]
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>>> list::class
class java.util.Arrays$Arraylist
>>> list::class.java

EHANE

fun <T> listOf : List<T> = if elements.aslList
else emptylList

XAPEE. H, astist REGE Array B9 RERE

public fun <T> Array<out T>.asList(): List<T> {
return ArraysUtilJVM.asList(this)

MiXA ArraysUtilivm B2—Navak, EELFREIAAKNE java.util.Arrays F java.util.List

package kotlin.collections;

import java.util.Arrays;

import java.util.List;

class ArraysUtilJvM {
static <T> List<T> asList(T[] array) {

return Arrays.aslList(array);

B, BANETT IMEEER arrayListof RECKREIE—Mavad AYArayListxT & 24

>>> val list = arraylListOf(9,1,2,3)

>>> list

[ ) ) ) ]

>>> list::class

class java.util.ArraylList

>>> val list = listOf(o,1, 2, 3, 4, 5, 6,7,8,9)
>>> list::class

class java.util.Arrays$Arraylist

XK EUE X libraries/stdlib/src/kotlin/collections/Collections.kt KM :

Y

@SinceKotlin("1.1")
@kotlin.internal.InlineOnly
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public inline fun <T> : Arraylist<T> =

ERHNLIEAR, XE ArrayList() £Javaf iy java.util.ArrayList FJKRIFIE -

@SinceKotlin("1.1") public typealias ArrayList<E> = java.util.ArraylList<E>

5.3.2 SIE ] T &E£ & MutablelList

FEMutableListd, BR7T k7R ListPRIFBLE R ELSN, FIMNFTIE T add/addAll,
remove/removeAll/removeAt. set. clear. retainAllZEE #F1{& X IR 1ER L,

override fun add(element: E): Boolean

override fun remove(element: E): Boolean

override fun addAll(elements: Collection<E>): Boolean

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

operator fun set(index: Int, element: E): E

fun add(index: Int, element: E): Unit

fun removeAt(index: Int): E

override fun listIterator(): MutableListIterator<E>

override fun listIterator(index: Int): MutableListIterator<E>
override fun subList(fromIndex: Int, toIndex: Int): MutableList<E>

B —"MMutableListf9 3T R LHIBRListZEL, BIEII_EBIEZR mutable , RAGRFIZNT :

>>> val list = mutableListOf(1, 2, 3)
>>> list

[J)]

>>> list::class

class o

>>> val 1list2 = mutableListOf<Int>()
>>> 1ist2

[]

>>> list2::class

class o

>>> val 1list3 = mutableListOf(1)

>>> list3

[1]

>>> list3::class

class

,,}

BATINEL, £ mutableListof REEIZM T EESE, LHFELEFEFAHKN
£ java.util.ArrayList KMHEHETE.
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BN, AT IAEIZEFEHKotlinE 2/ arrayListof FESRBIE—Arraylist :

>>> val list4 = arrayListOf(1, 2, 3)
>>> list4::class

class

FXTFKotlinH Y ArrayList KBEF|ZENXTE kotlin/collections/TypeAliases.kt S {EH :

@file:kotlin.jvm.JvmVersion
package kotlin.collections

@SinceKotlin("1.1") public typealias RandomAccess = java.util.RandomAccess

@SinceKotlin("1.
@SinceKotlin("1.
>
@SinceKotlin("1.1")

@SinceKotlin("1.1") public typealias LinkedHashSet<E> = java.util.LinkedHashSet<E>
@SinceKotlin("1.1")

public typealias ArraylList<E> = java.util.ArraylList<E>
public typealias LinkedHashMap<K, V> = java.util.lLinkedHashMap<K, V

public typealias HashMap<K, V> = java.util.HashMap<K, V>
public typealias HashSet<E> = java.util.HashSet<E>
// also @SinceKotlin("1.1")

internal typealias SortedSet<E> = java.util.SortedSet<E>

internal typealias TreeSet<E> = java.util.TreeSet<E>

WRBMNELH T — AT ZMLst, mIMNIMABICMERA T ZAIList, AT UNE I AEER

BREY toMutablelist

val list = mutableListOf(1, 2, 3)
val mlist = list.toMutableList()
mlist.add(5)

5.3.3 @A ListTTE

& FIteratoris £ 88

FATUES val list = listof(e,1, 2, 3, 4, 5, 6,7,8,9) Afl, fEMIteratorik a5 AHFIFRERT
BELEMNRE

>>> val list = listof(e,1, 2, 3, 4, 5, 6,7,8,9)
>>> list

[ ) ) ) ) B B B ) ) ]

>>> val iterator = list.iterator()
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>>> iterator
java.util.AbstractList$Itr@4338bad7c
>>> while(iterator.hasNext()){

. println(iterator.next())

-}

ERBE—RIMER, ER—IXR, EYRHFERFIFAXNER, MARXARITET B
ZFIIMERER. ﬁfkﬁ%L%%&ﬁ*\jﬂ RER WR, FHACEEHNRNN.

Kotlin/ fylteratorThge Lb B 2, FHH RBEL @FH5)

(1) ARiterator()ek#L, &=FIR[El—MteratorSLfl, iterator()ek £k

7= kotlin.collections.Iterable FAYEREL, # CollectionZk& ., (2) 1AMHhasNext()FEIEEFT
REEEETE. (3) EF—XKIFAlteratorfnext( R, BREIFIINE— IR, KREE
B, FEAnextORBFIIFHNT—PITER.

HPVARZIRE— TR, BXER next() &, SWENF

% java.util.NoSuchElementException , XAZRfI :

>>> val list = 1ist0f(1,2,3)

>>> val iter = list.iterator()

>>> iter
java.util.AbstractList$Itr@3abfe845
>>> iter.hasNext()

>>> iter.next()

>>> iter.hasNext()

>>> iter.next()

>>> iter.hasNext()

>>> iter.next()

>>> iter.hasNext()

>>> iter.next()
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java.util.NoSuchElementException
at java.util.AbstractList$Itr.next(AbstractList.java: )

BANTIAELR, XEMiteratorBISLINE L AbstractList FAYRERZE IteratorImpl

private open inner class IteratorImpl : Iterator<E> {
protected var index =
override fun hasNext(): Boolean = index < size
override fun next(): E {
if (!hasNext()) throw NoSuchElementException()

return get(index++)

B XA SHURRS, FA S IAE B B B iterator iy T{EJRIE.

8
Hrh,  NoSuchElementException() X/ KE java.util.NoSuchElementException HYKEIFI4 :

@kotlin.SinceKotlin public typealias NoSuchElementException = java.util.NoSuchElementEx
ception

{£F foreach J@JHListTc=
XA forEach REEX T :
@kotlin.internal.HidesMembers

public inline fun <T> Iterable<T>.forEach -> Unit): Unit {
for (element in this) action(element)

-

'Ef package kotlin.collections B T HEMIterablelI¥ BNELEEL. EHASTE—PEREKD

action: (T) -> Unit

XTRBARE ROBEFAZEDHES,

XER foreach B—/MEBEME, LFrLE forEach ZEIBAListXS R AR, {h5R{FE FAAYZiteratorik
RegR#ATHRIRETH

>>> val list = 1list0f(1,2,3)
>>> list

(1, 2, 2]

>>> list.forEach{
. println(it)
-}
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SHAF—NPREORE, FHSTUERAE,

e, XEEMfortachREUAAMNEE, KR LRTENSESN

list.forEach({
println(it)
)

BMNEZRTUEERINTS !

>>> list.forEach(::println)
He, :: ZREEIARF.

5.3.4 List T X ER

add remove set clear

WM. MERBEREEMutablelist EEE ., RlavadbES
EE—NITEEES
>>> val mutablelList = mutableListOf(1,2,3)

>>> mutablelist

[1, 2, 3]

EESEHRMN—PITE
>>> mutablelist.add(4)

>>> mutablelist

[ ) ) ) ]

AR A0 ALERINTERO

>>> mutablelist.add(©0,9)
>>> mutablelist

[ ) ) ) ) ]

MgrITRL -
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>>> mutablelList.remove(1)
>>> mutablelist

[ ) ) ) ]

>>> mutablelList.remove(1l)

HIBR THRALMTTE

>>> mutablelList.removeAt(1)

>>> mutablelist

(e, 3, 4]

HBRF&ES :

>>> mutablelList.removeAll(1listOf(3,4))

>>> mutablelist

(]

AITEE

>>> mutablelList.addAll(listOf(1,2,3))

>>> mutablelist

[1, 2, 3]

EHRE TR0 ITTR{E H100

>>> mutableList.set (9, )

>>> mutablelist

[100]
BERES

>>> mutablelList.clear()
>>> mutablelist

[

EIRREHAIRTEES
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>>> mutablelList.tolList()
[1, 2, 3]

retainAll

>>> val mlistl = mutableListOf(1,2,3,4,5,6)
>>> val mlist2 = mutableListOf(3,4,5,6,7,8,9)
>>> mlistl.retainAll(mlist2)

>>> mlistl

[ ) ) ) ]

contains(element: T): Boolean

HMESPREHIEETE, ArtRMtrue, BRREfalse . RAGRHI

>>> val list = list0f(1,2,3,4,5,6,7)

>>> list.contains(1)

elementAt(index: Int): T

EHETHRNNHTE, WRTHREFASHINndexOutOfBoundsException, G RAI :

>>> val list = 1istO0f(1,2,3,4,5,6,7)
>>> list.elementAt(6)

>>> list.elementAt(7)

java.lang.ArrayIndexOutOfBoundsException:
at java.util.Arrays$ArraylList.get(Arrays.java: )

A, EXETALIE, EETERNRE

elementAtOrElse(index: Int, defaultValue: (Int) -> T): T : &BH TN ITE, IRHEFES
RIEFEIREIBIAE.

>>> list.elementAtOrElse(7,{0})

>>> list.elementAtOrElse(7,{10})

elementAtOrNull(index: Int): T? : B THRNNITXR, WEREFFIEENUI
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>>> list.elementAtOrNull(7)

first()

BREEEEINTER, IRETE, HHRHENoSuchElementException,

>>> val list = listOf(1,2,3)
>>> list.first()

>>> val emptylList = 1listOf<Int>()
>>> emptyList.first()

java.util.NoSuchElementException: List is empty.
at kotlin.collections.Collectionskt___ CollectionsKt.first(_Collections.kt: )

X AYE S 7 H AL IEAYEREL firstorNull(): T?

>>> emptyList.firstOrNull()

first(predicate: (T) -> Boolean): T

BRI S R AE— N TTE, R N5 NoSuchElementException .

>>> val list = 1istOf(1,2,3)
>>> list.first({it%2==0})

>>> list.first({it>100})

java.util.NoSuchElementException: Collection contains no element matching the predicate

MNNEHNFEAAIRAIEEL firstorNull(predicate: (T) -> Boolean): T? |, IREIfFEFKMHHE
— M E, EEHEENUI

K

>>> list.firstOrNull({it> 1)

index0f(element: T): Int
BREIEE THRITTE, RARIERE-1
>>> val list = listof("a","b","c")

>>> list.index0f("c")
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>>> list.indexOf("x")

indexOfFirst(predicate: (T) -> Boolean): Int

BEE-NMFEFMHNTETR, XEREE-1,

>>> val list = listOf("abc","xyz","xjk",
>>> list.indexOfFirst({it.contains("x")})

pak™)

>>> list.indexOfFirst({it.contains("k")})

>>> list.indexOfFirst({it.contains("e")})

indexOfLast(predicate: (T) -> Boolean): Int

BAEKRE-NMTEZFMNTETE REHREE-1.

>>> val list = listOof("abc","xyz","xjk","pgk")
>>> list.indexOfLast({it.contains("x")})

>>> list.indexOfLast({it.contains("k")})

>>> list.indexOfLast({it.contains("e")})

last()

BERIESRE—NITE, =ENHE FFNoSuchElementException.,

>>> val list = listof(1,2,3,4,7,5,6,7,8)
>>> list.last()

>>> val emptyList = 1istOf<Int>()
>>> emptyList.last()
java.util.NoSuchElementException: List is empty.
at kotlin.collections.CollectionsKt  CollectionsKt.last(_Collections.kt:

last(predicate: (T) -> Boolean): T

REIFEFMHNRE— TR, XEREHMNoSuchElementException

>>> val 1list = 1istof(1,2,3,4,7,5,6,7,8)
>>> list.last({it==7})
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>>> list.last({it>10})
java.util.NoSuchElementException: List contains no element matching the predicate.

X R ST XS L FRALIRAY lastorNull R L REINEFMHNRE—ITE, REMERENI:

>>> list.lastOrNull({it>19})

lastIndexOf(element: T):

HEFUHNRE—ITE, REREE-1

>>> val list = 1listOf("abc","dfg","jk1l","abc","bbc", "wer"
>>> list.lastIndexOf("abc")

single(): T
SEMRERBINTE, WREZTR, &, MRE,

>>> val list = 1istOf(1)
>>> list.single()

>>> val list = listOf(1,2)
>>> list.single()
java.lang.IllegalArgumentException: List has more than one element.
at kotlin.collections.CollectionsKt__ CollectionsKt.single(_Collections.kt: )

>>> val list = 1istOf<Int>()
>>> list.single()

java.util.NoSuchElementException: List is empty.
at kotlin.collections.CollectionsKt__ CollectionsKt.single(_Collections.kt: )

single(predicate: (T) -> Boolean): T

EFE&HNENTER, WEREHFEHMFHENoSuchElementException, B8
IIIegaIArgumentExceptlono

>>> val list = 1listo0f(1,2,3,4,7,5,6,7,8)
>>> list.single({it==1})

>>> list.single({it==7})
java.lang.IllegalArgumentException: Collection contains more than one matching element.
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>>> list.single({it==10})

java.util.NoSuchElementException: Collection contains no element matching the predicate

Xt R A SR FEALIRAY R AL singleornull REIFFAZRMHNENTER, MERBTEHEBET—

N, IREInull

>>> list.singleOrNull({it==7})

>>> list.singleOrNull({it==10})

5.3.5 ListisE & 3HY any all "““none " count
“min  sum HREE T (operator)
any() HIIEEELE—ITTE

RXPEREEXIT

public fun <T> Iterable<T>. : Boolean {
for (element in this) return

return

MRIZEEEDVH—NLE, EE true , BNHRE false .

RALIRF

>>> val emptyList = 1istOf<Int>()
>>> emptyList.any()

>>> val listl = listOf(1)
>>> listl.any()

““reduce "~ fold T “max

any(predicate: (T) -> Boolean) FIMIEEHEBHFHELMHMNTE

XPRECENXT

public inline fun <T> Iterable<T>. -> Boolean): Boolean {

for (element in this) if (predicate(element)) return

return
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WRIZEEFEVPE—NTTELEIBERESEL predicate: (T) -> Boolean , iR[Etrue, &HNIR
[Elfalse.

KRIGRB

>>> val list = 1listOf(1, 2, 3)
>>> list.any() // /01100

>>> list.any({it%2==0}) // JUZ2ii L {it%2==0}

>>> list.any({it>4}) // Hficaiii{it>4}

all(predicate: (T) -> Boolean) ¥IMTESHMNTREREHERMH

public inline fun <T> Iterable<T>.all -> Boolean): Boolean {
for (element in this) if (!predicate(element)) return

return

HHREZESGPHMBETREBBELRMR, BE true ;| BNEBRE false .
HABRG)

>>> val list = 1ist0f(9,2,4,6,8)
>>> list.all({it%2==0})

>>> list.all({it>2})

none() FIMTE & TLITTER

public fun <T> Iterable<T>.none(): Boolean {
for (element in this) return

return

MRZEERBEFATE, BE true , BURE false .

HHG7=B]
>>> val list = 1istOf<Int>()
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>>> list.none()

none(predicate: (T) -> Boolean) FIMTEE&H A TTEEBIHE KM
RECEX
public inline fun <T> Iterable<T>.none -> Boolean): Boolean {

for (element in this) if (predicate(element)) return
return

LHHNEEESTHBELRENHRELHIRE true , FNHRE false .
RAGRB

>>> val list = 1ist0f(9,2,4,6,8)
>>> list.none({it%2==1})

>>> list.none({it>9})

count() IHEESHITRHITE

public fun <T> Iterable<T>.count(): Int {
var count =
for (element in this) count++

return count

HRBRG)

>>> val list = listo0f(e,2,4,6,8,9)
>>> list.count()

count(predicate: (T) -> Boolean) ITEHESPHBEZFMHNTEMNIE
RECEX
public inline fun <T> Iterable<T>.count -> Boolean): Int {

var count =

for (element in this) if (predicate(element)) count++
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return count

HALRG)

>>> val list = list0f(9,2,4,6,8,9)
>>> list.count()

>>> list.count({it%2==0})

reduce M E—IEIRF—IMHTRINEE

REEX

public inline fun <S, T: S> Iterable<T>.reduce ->S): S {
val iterator = this.iterator()
if (!iterator.hasNext()) throw UnsupportedOperationException("Empty collection can'
t be reduced.")
var accumulator: S = iterator.next()
while (iterator.hasNext()) {
accumulator = operation(accumulator, iterator.next())

}

return accumulator

BHREBE—NTERELREMNF accumulator , REFXEEBRITERM, FESEHELS RN
F accumulator = operation(accumulator, iterator.next()) , [UUt%¥., HEREIRINMFHE.

RAILRF

>>> val list = listof(1,2,3,4,5,6,7,8,9)

>>> list.reduce({sum, next->sum+next})
>>> list.reduce({sum, next->sum*next})
>>> val list = listOf("a","b","c")

>>> list.reduce({total, s->total+s})
abc

reduceRight \ERG—MEIFE—IN#HTRITIZE
AEEX

57
7

public inline fun <S, T: S> List<T>.reduceRight ->S): S {
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val iterator = listIterator(size)
if (!iterator.hasPrevious())
throw UnsupportedOperationException("Empty list can't be reduced.")
var accumulator: S = iterator.previous()
while (iterator.hasPrevious()) {

accumulator = operation(iterator.previous(), accumulator)

}

return accumulator

MBEEIE X accumulator = operation(iterator.previous(), accumulator) , FA 1] IUFH, M
DRI EEN RN FERERTEN.

RALIRF

>>> val list = listOf("a","b","c")
>>> list.reduceRight({total, s -> s+total})
cba

WMRFAMNMERET, SBHETHNER

>>> list.reduceRight({total, s -> total+s})
abc

fold(initial: R, operation: (acc: R, T) -> R): R W #IIA{EMNreduce
BREEX
public inline fun <T, R> Iterable<T>.fold ->R): R {
var accumulator = initial

for (element in this) accumulator = operation(accumulator, element)

return accumulator

MEREAEX, FATINEE, foldREL RMFM T HIIAE initial
HABRG

>>> val list=1istOf(1,2,3,4)
>>> list.fold( ,{total, next -> next + total})

foldRight # reduceRight K\, BHFIIHEE.

REEX
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public inline fun <T, R> List<T>.foldRight ->R): R {

var accumulator = initial

if (lisEmpty()) {
val iterator = listIterator(size)
while (iterator.hasPrevious()) {

accumulator = operation(iterator.previous(), accumulator)

}
}
return accumulator
}
1 [ m 3
KA

>>> val list = listof("a","b","c")
>>> list.foldRight("xyz",{s, pre -> pre + s})
Xyzcba

forEach(action: (T) -> Unit): Unit fE¥RBHITE, TTEEit
RINERIXE R YA, 5F5.34,
BENMILRE

>>> val list = listof(e, 1, 2, 3, 4, 5, 6, 7, 8, 9)
>>> list.forkach { value -> if (value > 7) println(value) }

forEachIndexed Trindex(T4R) ITTRIED

public inline fun <T> Iterable<T>.forEachIndexed -> Unit): Unit

{

var index =

for (item in this) action(index++, item)

RALIRF

>>> val list = listof(o, 1, 2, 3, 4, 5, 6, 7, 8, 9)
>>> list.forEachIndexed { index, value -> if (value > 8) println("value of index $index

is $value, greater than 8") }
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value of index 9 is 9, greater than

max . min FFERAK. R/NETE, FEMRENUll

max BREUE X !

public fun <T : Comparable<T>> Iterable<T>.max(): T? {
val iterator = iterator()
if (!iterator.hasNext()) return
var max = iterator.next()
while (iterator.hasNext()) {
val e = iterator.next()

if (max < e) max = e

}
return max
}
BRESEFHRANTE.
AL

>>> val list = 1istOf(1,2,3)
>>> list.max()

>>> val list = listof("a","b","c")
>>> list.max()

C

min BREUENX :

public fun <T : Comparable<T>> Iterable<T>.min(): T? {
val iterator = iterator()
if (!iterator.hasNext()) return
var min = iterator.next()
while (iterator.hasNext()) {
val e = iterator.next()
if (min > e) min = e
}

return min

REIEEFHR/NTE.
RALIRF

>>> val list = 1list0f(1,2,3)
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>>> list.min()

>>> val list = listOof("a","b","c")
>>> list.min()
a

FKotlin®, FRFRMANEREBRAEREN, RNEXRBLRBDTHREI-T
>>> "c" o> "a"
>>> "abd" > "abc"
>>> "abd" > "abcd"

>>> "abd" > "abcdefg"

BMTUEY, FHENANERERBY N THROFHFHITICEN. 35, HRENLER
B true KT false

>>> >

maxBy(selector: (T) -> R): T? . minBy(selector: (T) -> R): T? FREURZEMR

HERNEKE. R/MENEABNTRE, MRZFUIRENUI

REEX

public inline fun <T, R : Comparable<R>> Iterable<T>.maxBy -> R): T? {

val iterator = iterator()
if (literator.hasNext()) return
var maxElem = iterator.next()
var maxValue = selector(maxElem)
while (iterator.hasNext()) {

val e = iterator.next()

val v = selector(e)

if (maxValue < v) {

maxElem = e

maxValue = v

}

return maxElem
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BRI, FTEEEBREETENKRN, MEURETRAASHRE selector: (T) -> R EEH
EXREEKR/)D, HRBRELTENE (FF, FEXRA selector REHIREIE) . BREEE
E: DENECE eyl

MERE y = f(x) , K max f(x) B x HIfE.

RAILRF

>>> val list = listOf( , s , )
>>> list.maxBy({it})

>>> list.maxBy({it*(1-it)})

>>> list.maxBy({it*it})

SN minBy EIRENFFMH EIREERNTR/NMEFRAN BN TERE, MRZEUIRENI,
KGR B

>>> val list = listOf(100, ,300,200)
>>> list.minBy({it})

>>> list.minBy ({it*(1-it)})

>>> list.minBy({it*it})

sumBy(selector: (T) -> Int): Int FEREURZEMEHMEREFN
public inline fun <T> Iterable<T>. -> Int): Int {
var sum: Int =

for (element in this) {

sum += selector(element)

}

return sum

o INEY, X sumBy FREE T, RMMSF sum FIRE X0, EEMER Int . EMA
% selector 2—APREEKE! (T) -> Int , WL EIHIX M selectorth 2R Bl Int2E B 48 R .

HABRG)

>>> val list = 1listOf(1,2,3,4)
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>>> list.sumBy({it})

>>> list.sumBy({it*it})

RAVFER R

>>> val list = listof("a","b","c")

>>> list.sumBy({it})

error: type inference failed: inline fun <T> Iterable<T>.sumBy -> Int): I
nt

cannot be applied to

receiver: List<String> arguments: ((String) -> String)

list.sumBy({it})

error: type mismatch: inferred type is (String) -> String but (String) -> Int was expec
ted

list.sumBy({it})

A

5.3.6 id IR IERBE T

take(n: Int): List<T> PEHIZESFNMTENTES

public fun <T> Iterable<T>.take ¢ List<T> {
require(n >= 0) { "Requested element count $n is less than zero." }
if (n == 0) return emptyList()
if (this is Collection<T>) {
if (n >= size) return toList()
if (n == 1) return listOf(first())

var count =
val list = ArrayList<T>(n)
for (item in this) {
if (count++ == n)
break
list.add(item)

}
return list.optimizeReadOnlyList()

MERNET0, BESE ; RAATES size , REZES.
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HRLRG)

>>> val list = listOof("a","b","c")
>>> list

[a, b, c]

>>> list.take(2)

[a, b]

>>> list.take(10)

[a, b, c]

>>> list.take(9)

[]

takeWhile(predicate: (T) -> Boolean): List<T> ?Jk&iﬁﬁ%{#ﬂ@ﬁ?ﬂ'\]?%ﬁ

[

public inline fun <T> Iterable<T>.takeWhile -> Boolean): List<T> {
val list = ArraylList<T>()
for (item in this) {
if (!predicate(item))
break
list.add(item)

}

return list

MEBE—ANTEFE, HEDHE predicate Htrue, NBEHEEELUMNTEHREZR
] ArrayList 1, REBETA—PITEANHEEH, BERBER, REst .

RAILRBG

>>> val list = 1list0f(1,2,4,6,8,9)
>>> list.takeWhile({it%2==0})

[l
>>> list.takeWhile({it%2==1})

[1]

>>> val list = listof(2,4,6,8,9,11,12,16)
>>> list.takeWhile({it%2==0})

[ ) ) ) ]
takeLast FKHENNTTEMNTFES
REEX
public fun <T> List<T>.takelLast : List<T> {
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require(n >= 0) { "Requested element count $n is less than zero." }
if (n == 0) return emptyList()
val size = size
if (n >= size) return toList()
if (n == 1) return listOf(last())
val list = ArrayList<T>(n)
if (this is RandomAccess) {
for (index in size - n .. size - 1)
list.add(this[index])
} else {
for (item in listIterator(n))
list.add(item)
}

return list

HEENNTRE, BHERE—INTENTES. WREAN0, REZE, IREANKTE
Bsize, REIBNES, ﬁﬂ%ﬂ:]\ﬁ'éﬁ, B 3 lllegal ArgumentException

RALRF

>>> val list = listof(2,4,6,8,9,11,12,16)
>>> list.takeLast(9)

[]

>>> list.takeLast(3)

[)J]

>>> list.takelLast( )

[2, 4, 6, 8, 9, 11, 12, 16]

>>> list.takelLast(-1)

java.lang.IllegalArgumentException: Requested element count is less than zero.

at kotlin.collections.CollectionsKt  CollectionsKt.takelLast( Collections.kt: )

takeLastWhile(predicate: (T) -> Boolean) MEEHIEHIH EEEZHTENTFE
A

[

public inline fun <T> List<T>.takelLastWhile -> Boolean): List<T> {
if (isEmpty())
return emptyList()
val iterator = listIterator(size)
while (iterator.hasPrevious()) {
if (!predicate(iterator.previous())) {
iterator.next()
val expectedSize = size - iterator.nextIndex()
if (expectedSize == 0) return emptyList()
return ArrayList<T>(expectedSize).apply {
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while (iterator.hasNext())
add(iterator.next())

}

return tolList()

RAEBUARRFZFMHMITE, BERNHRENTE, BERELLERRK, HEREFES.
RAG7=B]
>>> val list = 1ist0f(2,4,6,8,9,11,12,16)

>>> list.takelLastWhile({it%2==0})
[12, 16]

drop(n: Int) ERRBINPTEEBAF THTENTESR

RECEX

public fun <T> Iterable<T>.drop ¢ List<T> {
require(n >= 0) { "Requested element count $n is less than zero." }
if (n == 0) return tolList()

val list: ArrayList<T>
if (this is Collection<*>) {
val resultSize = size - n
if (resultSize <= 0)
return emptyList()
if (resultSize == 1)
return listOf(last())
list = ArraylList<T>(resultSize)
if (this is List<T>) {
if (this is RandomAccess) {
for (index in n..size - 1)
list.add(this[index])
} else {
for (item in listIterator(n))
list.add(item)

}
return list
¥
}
else {
list = ArrayList<T>()
}
var count =

for (item in this) {
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if (count++ >= n) list.add(item)

}
return list.optimizeReadOnlyList()
¥
GBI

>>> val list = listo0f(2,4,6,8,9,11,12,16)
>>> list.drop(5)

[11, 12, 16]
>>> list.drop(100)
[]

>>> list.drop(9)

[ ) ) 2 ) ) ) ) ]

>>> list.drop(-1)

java.lang.IllegalArgumentException: Requested element count is less than zero.
at kotlin.collections.Collectionskt__ CollectionsKt.drop(_Collections.kt: )

dropWhile(predicate: (T) -> Boolean) EFRBEFEHMNTEEREBF THITEDN
78

REEX

public inline fun <T> Iterable<T>. -> Boolean): List<T> {
var yielding =
val list = ArrayList<T>()
for (item in this)
if (yielding)
list.add(item)
else if (!predicate(item)) {
list.add(item)
yielding =
}

return list

EBRBREZFMHMTE, SBI—NMTHELHNTERN, RIHRE REMTHTEFES.
RALRBI
>>> val list = list0f(2,4,6,8,9,

>>> list.dropWhile({it%2==0})
[ E) £ ) ]

3 ) )

dropLast(n: Int) MEBEBENPTE
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57
7

public fun <T> List<T>.droplLast : List<T> {

require(n >= 0) { "Requested element count $n is less than zero." }

return take((size - n).coerceAtLeast(9))

RALIRF

>>> val list = 1ist0f(2,4,6,8,9,11,12,16)
>>> list.dropLast(3)

[ ) ) ) ) ]
>>> list.dropLast( )
[]

>>> list.dropLast(9)

[ ) ) ) ) ) ) ) ]

>>> list.droplLast(-1)

java.lang.IllegalArgumentException: Requested element count

is less than zero.

at kotlin.collections.CollectionsKt _ CollectionsKt.dropLast(_Collections.kt:

dropLastWhile(predicate: (T) -> Boolean) MEEHEFZFHMNITE

public inline fun <T> List<T>.dropLastWhile
if (lisEmpty()) {
val iterator = listIterator(size)
while (iterator.hasPrevious()) {
if (!predicate(iterator.previous())) {

return take(iterator.nextIndex() + 1)

}
}
}
return emptyList()
}
RIERBI

>>> val list = list0f(2,4,6,8,9,11,12,16)
>>> list.dropLastWhile({it%2==0})

[ B B B b ) ]

-> Boolean): List<T> {

slice(indices: IntRange) AW THELE R TIRTEFES

RECEX
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public fun <T> List<T>.slice : List<T> {
if (indices.isEmpty()) return listOf()
return this.subList(indices.start, indices.endInclusive + 1).toList()

KRAIGRB

val list = 1listof(2,4,6,8,9,11,12,16)

>>> 1list
[})))J))]
>>> list.slice( )
[4, 6, 8]

>>> list.slice( )
[))J))]
>>> list
[))))J))]
>>> list.slice( )
[4, 6, 8]

>>> list.slice( )

[ ) ) ) ) ) ]

slice(indices: Iterable<Int>) IREFEE TIRHITEFES
AEE X

57
7

public fun <T> List<T>.slice ¢ List<T> {
val size = indices.collectionSizeOrDefault(10)
if (size == ©) return emptyList()
val list = ArraylList<T>(size)
for (index in indices) {
list.add(get(index))
}

return list

RPREMEREE, ARBAHEERE. NRBWEXE, XEMindicesE HMRERERH TR
REEME.

RAILRF
>>> list
[J 3 3 3 2 3 Bl ]
>>> list.slice(list0f(2,4,6))
[6, 9, 12]
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BNMTNEY, XERBRETHRA2, 4, 6M9TE. MAREWIER LN, £iETER2, 4, 6

filterTo(destination: C, predicate: (T) -> Boolean) TR HEREEHNTEH
Tt {E % destination

public inline fun <T, C : MutableCollection<in T>> Iterable<T>.
-> Boolean): C {
for (element in this) if (predicate(element)) destination.add(element)

return destination

R R F T EAHRNFEEMELZ ANSdestination.
RAEGRB
>>> val list = list0f(1,2,3,4,5,6,7)

>>> val dest = mutableListOf<Int>()
>>> list.filterTo(dest,{it>3})

[ J 3 3 ]
>>> dest
[ J 2 3 ]

filter(predicate: (T) -> Boolean) TREBEXFFNTEARNTES

public inline fun <T> Iterable<T>. -> Boolean): List<T> {

return filterTo(ArrayList<T>(), predicate)

X FfilterTo$, filterREEME LS A, WEBENTUEL, fiterkEEEBEA
By filterTo(ArraylList<T>(), predicate) , HH AHdestinationt BEIZEIAM{E S ArrayList<T>
O o

RAILRF

>>> val list = listof(1,2,3,4,5,6,7)
>>> list.filter({it>3})
[ J Bl 2 ]

Ao, ERETHE AT IERE

filterNot(predicate: (T) -> Boolean) , FAKITIEFE NHELMHEMITE ;| filterNotNull()
IIEE null TE,
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5.3.7 B SR ERT

map(transform: (T) -> R): List<R>

BEETHITRBIEBRRE transform RFFHER, FEI—IPKREFERME,

>>> val list = 1list0f(1,2,3,4,5,6,7)
>>> list.map({it})

[ ) ) ) ) ) ) ]

>>> list.map({it*it})

[ 3 3 3 3 ) ) ]

>>> list.map({it+10})

[ ) ) ) ) ) ) ]

XA R EAEIERZE

public inline fun <T, R> Iterable<T>.map -> R): List<R> {
return mapTo(ArrayList<R>(collectionSizeOrDefault(19)), transform)

XEfImapToR EEXMNT !

public inline fun <T, R, C : MutableCollection<in R>> Iterable<T>.mapTo
-> R): C {
for (item in this)
destination.add(transform(item))

return destination

EMNTEY, XM mapLIEREEREINBHREESTHNITER, FHil@idtransform st fFHIZE
BB — N #FrHdestinationfE & H, FFiR [Edestination.,

mapIndexed(transform: (kotlin.Int, T) -> R)

HHREL transform FHE THRSH. W HAMN T AR 6 A THRMITENERETER.
Hep, B—1PSERINEEBN TR,

RIDRB

>>> val list = 1istO0f(1,2,3,4,5,6,7)
>>> list.mapIndexed({index,it -> index*it})

[ ) ) ) ) ) ) ]

mapNotNull(transform: (T) -> R?)
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Y]

BHESENTE, BEITREE FtransformBRE =~ FEIE, FIKEXE/ RN, RE—
Tnull T EHNES.

KRAL=B
>>> val list = listof("a","b", P "z")

>>> list.mapNotNull({it})
[a) b) X) Z]

XA RE AL Z B AT mapNotNullTo BREL :

public inline fun <T, R : Any, C : MutableCollection<in R>> Iterable<T>.mapNotNullTo
-> R?): C {
forEach { element -> transform(element)?.let { destination.add(it) } }
return destination

flatMap(transform: (T) -> Iterable<R>): List<R>

ERHEAHENTE LA transforn HBEY, BINBSERARNBIIIR, HTEG
BRI A EE, RAIIR map(transforn: (T) -> R): List<R> T,

HRABRHENEBKIL

map :
public inline fun <T, R> Iterable<T>.map -> R): List<R> {
return mapTo(ArrayList<R>(collectionSizeOrDefault(12)), transform)
}

public inline fun <T, R, C : MutableCollection<in R>> Iterable<T>.mapTo
-> R): C {
for (item in this)
destination.add(transform(item))
return destination

flatMap:

public inline fun <T, R> Iterable<T>.flatMap -> Iterable<R>): List<R> {
return flatMapTo(ArrayList<R>(), transform)

public inline fun <T, R, C : MutableCollection<in R>> Iterable<T>.flatMapTo
-> Iterable<R>): C {
for (element in this) {

val list = transform(element)
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destination.addAll(1list)
}

return destination

BT EY, XBPMREFEEX 5 #FEtransform B R E] £,
KA~

>>> val list = listof("a","b","c")

>>> list.map({it->1istOf(it+1,it+2,it+3)})
[[a1, a2, a3], [bl, b2, b3], [cl, c2, c3]]

>>> list.flatMap({it->listOf(it+1,it+2,it+3)})
[a1, a2, a3, bl, b2, b3, cl, c2, c3]

MREBETERBNTIUNEY, FH map ElistAIIE—NTTRERFE— List-n , REIM
X List-n ATE, A—NABHKREN List 1RE, fEAflatMaplZ2ElistPE—NTER
BRET AL —NListl, RFIRE - PNIo RS AAILIst2ERList1 & FF ¢ Listl.addAll(List2) , Mk
. RERE—) “BYEH” (flat) Liste

HI, XA MflatMapfiidizEE map + flatten BNRIEMNAS., XA Mflatten REEX AT

public fun <T> Iterable<Iterable<T>>. : List<T> {
val result = ArrayList<T>()
for (element in this) {
result.addAll(element)

}
return result
}
KA

>>> val list = listOof("a","b","c")

>>> list.map({it->listOof(it+1,it+2,it+3)})

[[al1, a2, a3], [b1l, b2, b3], [cl, c2, c3]]

>>> list.map({it->listOf(it+1,it+2,it+3)}).flatten()
[al, a2, a3, bl, b2, b3, cl, c2, c3]

5.3.8 AR IERT

groupBy(keySelector: (T) -> K): Map<K, List<T>>

BEAETHNTHRRRBEMERESR keyselector (B—MERE) 24, FiBREMap, REBRHG
>>> val words = 1listOf("a", "abc", "ab", "def", "abcd")
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>>> val lengthGroup = words.groupBy { it.length }
>>> lengthGroup
{1=[a], 3=[abc, def], 2=[ab], 4=[abcd]}

groupBy(keySelector: (T) -> K, valueTransform: (T) -> V)

DR EGETR — N E groupBy(keySelector: (T) -> K, valueTransform: (T) -> V) , RIESEHE
E28keySelectorfNE #a ik ¥valueTransform 448

KRB

>>> val programmer = listOf("K&R" to "C", "Bjar" to "C++", "Linus" to "C", "James" to "
Java")

>>> programmer

[(K&R, C), (Bjar, C++), (Linus, C), (James, Java)]

>>> programmer.groupBy({it.second}, {it.first})

{C=[K&R, Linus], C++=[Bjar], Java=[James]}

XESBRE|— ZthPair 2, ZKEKotliniR Ay ARAIE —THIEER . T IAIRERIMapH 8y
—NEEEXT, EbanPair( ‘key” [ value” ) ZHMNTF ‘key’ to ‘value” .
HMNBBI TEMNRBETRE, RE-TXRNMDEHEHNXH

>>> val words = listOf("a", "abc", "ab", "def", "abcd")

>>> words.groupBy( { it.length })

{1=[a], 3=[abc, def], 2=[ab], 4=[abcd]}

>>> words.groupBy( { it.length },{it.contains("b")})
{ =[ ]) =[ > ]) =[ ]) =[ ]}

BT UEBE, FEREMENEM EXRE T X {it.contains("b")} , IEEBE2LRMRETHILE RN
FREAMapH T o

groupingBy(crossinline keySelector: (T) -> K): Grouping<T, K>

BN, BAETPUFER groupingBy(crossinline keySelector: (T) -> K): Grouping<T, K> RREIE
BIE— Grouping , RFIEAITEIFEEL eachcount it/ 4l -

KA

>>> val words = "one two three four five six seven eight nine ten".split(' ')
>>> words.groupingBy ({it.first()}).eachCount()
{O= > t=3, f= » S=Z, e=l, n= }

L EBIT R wordsFIR NI R BT E T B BT
He,  eachCount REIEXIT :
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@SinceKotlin("1.1")
@JvmVersion
public fun <T, K> Grouping<T, K>. : Map<K, Int> =

foldTo( destination = mutableMapOf(),
initialvalueSelector = { _, _ -> kotlin.jvm.internal.Ref.IntRef() },
operation = { _, acc, _ -> acc.apply { element += 1 } })

.mapValuesInPlace { it.value.element }

5.3.9 HEFR1EFF

reversed(): List<T>

BIFHFIRETERE. RERH

>>> val list = 1istOf(1,2,3)

>>> list.reversed()

[3, 2, 1]

XA EEL, KotinEE M java.util.Collections.reverse() Jik. HEXARMBWIT :

public fun <T> Iterable<T>. : List<T> {
if (this is Collection && size <= 1) return tolList()
val list = toMutablelList()
list.reverse()
return list

public fun <T> MutableList<T>.reverse(): Unit {
java.util.Collections.reverse(this)

sorted I sortedDescending

FHAFHE AR R HERT o
(e TBNl

>>> val list = 1istOf(1,3,2)
>>> list.sorted()

[1, 2, 3]

>>> list.sortedDescending()

[3, 2, 1]

sortedBy p 1| sortedByDescending
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o] &EE&MutableListl9HEFF#R1E. IRIBREMBSNERFTHFHAFNEFEF. XED
X

public inline fun <T, R : Comparable<R>> MutablelList<T>.sortBy
-> R?): Unit {
if (size > 1) sortWith(compareBy(selector))

}

public inline fun <T, R : Comparable<R>> MutableList<T>.sortByDescending
-> R?): Unit {
if (size > 1) sortWith(compareByDescending(selector))

(e B

>>> val mlist = mutableListOf("abc","c","bn","opqde","")
>>> mlist.sortBy({it.length})

>>> mlist

[, c, bn, abc, opqgde]

>>> mlist.sortByDescending({it.length})

>>> mlist

[opgde, abc, bn, c, ]

5.3.10 & =R EF

zip(other: Iterable<R>): List<Pair<T, R>>

MM ESRBTRREY, Al ParfEAFTNLtEEFNTR, FiRE.
WRAEIEEKERA—H, BENKE.

HAB7=BI

>>> val listl

1listof(1,2,3)
list0f(4,5,6,7)

>>> val 1list3 = 1listOof("x","y","z")
>>> listl.zip(list3)

[(1, x), (2, ), (3, 2)]

>>> 1ist3.zip(listl)

[(x, 1), (¥, 2), (z, 3)]

>>> list2.zip(list3)

[(4, x), (5, ¥), (6, 2)1 // B KR
>>> 1list3.zip(list2)

[(xs 4), (¥, 5), (2, 6)]

>>> listl.zip(listOf<Int>())

[]

>>> val list2

250
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R ZipR BHIEX T

public infix fun <T, R> Iterable<T>.zip : List<Pair<T, R>> {
return zip(other) { t1, t2 -> t1 to t2 }

KM IUEL, ERNEEIEAT zip(other) { t1, t2 -> t1 to t2 } , XPMREEXWT ¢

public inline fun <T, R, V> Iterable<T>.zip
-> V): List<V> {
val first = iterator()
val second = other.iterator()
val list = ArrayList<V>(minOf(collectionSizeOrDefault(19), other.collectionSizeOrDe
fault(10)))
while (first.hasNext() && second.hasNext()) {
list.add(transform(first.next(), second.next()))

}

return list

BRBA AN R EHRRSINTE, ERARENERE S transformB RIS Z [FHE, 1EATEA
B —ME#TEILst, FFIRMEZList, FIRAKERBENES FHREN.

(e B

>>> val listl = listOf(1,2,3)

>>> val list2 = 1ist0f(4,5,6,7)

>>> val 1list3 = listOof("x","y","z")
>>> listl.zip(list3, {t1,t2 -> t2+t1})
[x1, y2, z3]

>>> listl.zip(list2, {t1,t2 -> t1*t2})

[4, 1o, 18]

unzip(): Pair<List<T>, List<R>>

HEAXNREERETERParIEEE L, ACREE NPairst EHfirst, secondfB, 3 AIHE!List.
Listdr, ZA/EIR[El—MirstAList, secondAListfy X APair,

public fun <T, R> Iterable<Pair<T, R>>.unzip(): Pair<List<T>, List<R>> {
val expectedSize = collectionSizeOrDefault(10)
val 1listT = ArrayList<T>(expectedSize)
val 1listR = ArraylList<R>(expectedSize)
for (pair in this) {
listT.add(pair.first)
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listR.add(pair.second)
}

return 1istT to listR

BIXE, MAT/HR, RMNEZEFRDTA

>>> val listPair = listOf(Pair(1,2),Pair(3,4),Pair(5,6))
>>> listPair

[C1, 2), (35 4), (5, 6)]

>>> listPair.unzip()

([, 2, 51, [2, 4, 61)

partition(predicate: (T) -> Boolean): Pair<List<T>, List<T>>

RIFEHF B ZMR BN, BREFDHANTREEMM Pair. BT NEEBRBAIESCKREM
AT AR ARIX A R B R TOEE

public inline fun <T> Iterable<T>.partition -> Boolean): Pair<List<T>, L
ist<T>> {
val first = ArrayList<T>()
val second = ArrayList<T>()
for (element in this) {
if (predicate(element)) {
first.add(element)
} else {

second.add(element)

}

return Pair(first, second)

BTUAEBE, XE—PREKERE.
HAD A

>>> val list = listof(1,2,3,4,5,6,7,8,9)
>>> list

[ ) ) ) ) ) ) ) ) ]

>>> list.partition({it>5})
([ 3 ) 3 ]J [ 3 3 3 3 ])

plus(elements: Iterable<T>): List<T>

EF M Listo
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57
7

public operator fun <T> Iterable<T>.plus
if (this is Collection) return this.plus(elements)
val result = ArrayList<T>()
result.addAll(this)
result.addAll(elements)

return result

BMNTMEY, XR—MEETRE. TR + BR.
(e B

>>> val listl = listOf(1,2,3)
>>> val list2 = 1istOf(4,5)
>>> 1listl.plus(list2)

[ I 3 3 3 ]
>>> listl+list2
[ 2 3 3 3 ]

KT pluseRBIEH X TAEH R

plus(element: T): List<T>
plus(elements: Array<out T>): List<T>
plus(elements: Sequence<T>): List<T>

4B

plusElement(element: T): List<T>

EEERRIMN—ITR, REEX

@kotlin.internal.InlineOnly
public inline fun <T> Iterable<T>.plusElement
return plus(element)

BN UEL, XPMREAIEEZFAAR plus(element: T):

Y
7

(e TR

>>> listl +

[ ) ) ) ]
>>> listl.plusElement(19)
[ k) k) ) ]
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>>> listl.plus(10)
[1, 2, 3, 10]

5.4 Set

KLY, KotlinESetth 4> : AN0] & SetF % 1L HnF0 MR B9 o] T MutableSet,

RoJ 2 Set@EFEZ 47K T Collection, MutableSet$zE A 4k7& F-Set, MutableCollection, [E) X Seti# 7
Y B, AT aRmmRERE.

SetHYKEILEMANT -

Iterator<out T> Iterable<out T> Mutablelterable<out T> |
Dpera:or :un Eexg) I : €————==== -] operator fun iterator(): < .
;pe‘ra or fun hasNext(): Iterator<T > override fun iterator(): Mutablelterator<T>
oolean

! |

MutableCollection<E>

Collection<out E>

override fun iterator(): Mutablelterator<E>

fun add(element: E): Boolean

fun remove(element: E): Boolean

fun addAll(elements: Collection<E>): Boolean
fun removeAll(elements: Collection<E>): Boolean
fun retainAll(elements: Collection<E>): Boolean

val size: Int
fun isEmpty(): Boolean <l
operator fun contains(element: @UnsafeVariance E): Boolean
overnide fun iterator(): Iterator<E>

fun containsAll(elements: Collection<@UnsafeVanance E>). fun clear(): Unit
Boolean
a
A
Set<out E>

override val size: Int

————————————— override fun isEmpty(): Boolean

override fun contains(element: @UnsafeVanance E): Boolean
override fun iterator(): Iterator<E>

override fun containsAll(elements:
Collection<@UnsafeVariance E>): Boolean

([~ Mutablelterator |

<T> A

fun remove(): Unit

MutableSet<E>

ovemnde fun iterator(): Mutablelterator<E>

ovemnde fun add(element: E): Boolean

override fun remove(element: E): Boolean
————————————————————————————————— 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

5.4.1 =%

AMETE. BAERE TKotlinAfI=5

internal object EmptySet : Set<Nothing>, Serializable {
private const val serialVersionUID: Long = 3406603774387020532

override fun equals(other: Any?): Boolean = other is Set<*> && other.isEmpty()
override fun hashCode(): Int = ©

override fun toString(): String = "[]"
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override val size: Int get() =

override fun isEmpty(): Boolean = true

override fun contains : Boolean = false

override fun containsAll : Boolean = elements.isEmpty
override fun iterator(): Iterator<Nothing> = EmptyIterator

private fun readResolve(): Any = EmptySet

SEKIK T Serializable, FRIBZETHFFLE ., EMsize20, isEmpty()iR[Eltrue, hashCode()thZ
0,

THREE—I=ENRIBRE)

>>> val emptySet = emptySet<Int>()
>>> emptySet

[

>>> emptySet.size
>>> emptySet.isEmpty()

>>> emptySet.hashCode()

5.4.2 €& Set

setof
B, SethHTERATEEN (FRFDNITE x, y #HAEE) . XEMNTE x y MEENER

= .

x.hashCode() != y.hashCode()
Ix.equals(y)

TEEANFRIALEE Atrue .
AR RNl

>>> val list = listof(1,1,2,3,3)
>>> list

[ ) ) ) ) ]

>>> val set = setO0f(1,1,2,3,3)
>>> set
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(1, 2, 3]

KotlingRlava—#¥#y, HEIA NN REESER IR ~EhashCode()Mequals(MMSEEH, HatEiR
REMPI R EhashCodelE—H Sequals() A RR, FINARHBEEMNMNR. FrIXBEXHEDME
E EShashCode()flequals)W M EREL. EhlavaiEF R, XE—RESERE.

BB L N TTRMSetE AR REZ

setOf(vararg elements: T): Set<T> = if (elements.size > 0) elements.toSet() else emptyS

et()

XAMtoSet() R ELZAmayR Y RERE, EXWT

public fun <T> Array<out T>. ¢ Set<T> {
return when (size) {
-> emptySet()
-> setOf(this[2])
else -> toCollection(LinkedHashSet<T>(mapCapacity(size)))

RINTIUEE, setOfRELE S5 AR ELinkedHashSetiaiE i #. EFRIESetMVIIE B ENE
ERE

@PublishedApi
internal fun : Int {
if (expectedSize < 3) {
return expectedSize + 1

}
if (expectedSize < INT_MAX_POWER_OF_TWO) {

return expectedSize + expectedSize / 3

}
return Int.MAX_VALUE // 2147483647, any large value

WEtER, HITENMNTS, MERBEAn+1 HITENEN/NT 2147483647 / 2 + 1, {IRE
4 n+n/3 BN, ¥IBASH 2147483647 .

WRBAEN—DLUstEE, TUEREATENTR

>>> list.toSet()
[1, 2, 3]

EXFAVER emptyset<int>() REIB=E, Tt MUEAsetOf)kEIZ= %
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>>> val s = setOf<Int>()

>>> s
[]
BIEINITTERAYSet

>>> val s = setOf<Int>(1)
>>> s

[1]

XNREVABHE setof(element: T): Set<T> = java.util.Collections.singleton(element) , 3
=lavafCollectionsZK B 5 3%

mutableSetOf(): MutableSet<T>
BIE—E % Set,
@SinceKotlin("1.1")

@kotlin.internal.InlineOnly
public inline fun <T> mutableSetOf(): MutableSet<T> = LinkedHashSet

XA LinkedHashSet() #Ji R ESCPr_EE java.util.LinkedHashSet<E> , XFLEKotlinHagk
;F
==

5.4.3 {EHJavad iYSetk

flkotlin.collections T A TypeAliasesktF, H—LXAFIZHNENXIT :

@file:kotlin.jvm.JvmVersion
package kotlin.collections

@SinceKotlin("1.1") public typealias RandomAccess = java.util.RandomAccess

@SinceKotlin("1.1") public typealias ArrayList<E> = java.util.ArraylList<E>
1

@SinceKotlin("1. public typealias LinkedHashMap<K, V> = java.util.LinkedHashMap<K, V>
@SinceKotlin("1.1")
@SinceKotlin("1.1") public typealias LinkedHashSet<E> = java.util.LinkedHashSet<E>
@SinceKotlin("1.1")

public typealias HashMap<K, V> = java.util.HashMap<K, V>

public typealias HashSet<E> = java.util.HashSet<E>

// also @SinceKotlin("1.1")
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internal typealias SortedSet<E> = java.util.SortedSet<E>
internal typealias TreeSet<E> = java.util.TreeSet<E>

4 Ll I

MiXE, FAMTILEH, Kotlind Y LinkedHashSet , HashSet , SortedSet , TreeSet FtEHIiE
ERfJavaF T RE S K.

Xt A BN TT A =

hashSetof
linkedSetOf
mutableSetOf
sortedSetOf

HRDRBIAT

>>> val hs = hashSet0f(1,3,2,7)
>>> hs

[1)’]

>>> hs::class

class java.util.HashSet

>>> val 1s = linkedSetOf(1,3,2,7)
>>> 1s

[’))]

>>> ls::class

class java.util.LinkedHashSet

>>> val ms = mutableSetOf(1,3,2,7)
>>> ms

[ ) ) ) ]

>>> ms::class

class java.util.LinkedHashSet

>>> val ss = sortedSetOf(1,3,2,7)
>>> ss

[ ) ) ) ]

>>> ss::class

class java.util.TreeSet

FMAMEEIavat, SetEOF BN EERLINKHashSetFTreeSet :

HashSet : 1ZKIRBAFE LR FIRESTHOXN R, FEEER MR, TreeSet : 1%Z265LI 7 SortedSet
O, SEBNESTHNEETHEF. LinkedHashSet | B HashSetl &0 R E, BHAZRFE AL
KB TEMNINF, EXSetwXHITMETEN. MR =FER.

KotlinF£;% 7 Bt & IR —ZEHashSet. TreeSetHLinkedHashSet, IR FKNIELFRFA LITRH, T
EHEXLESet, o A EEH RN FE.
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5.4.4 SetTTRAIMREIRIE plus

minus

Kotlindr§t 3 Setfil 7 —E£MBUZE MY B &L, B0

operator fun <T> Set<T>.
plusElement(element: T)
plus(elements: Iterable<T>)
operator fun <T> Set<T>.
minusElement(element: T)

minus(elements: Iterable<T>)

HABRG

>>>
>>>

(1,

>>>

D

>>>
>>>

(1,

val ms = mutableSetOf(1,3,2,7)

ms+

) ) ) ]

ms

> 7]

ms + listOf(

B 3 bl B

>>> ms - 1listOf(
[ 3 3 3 ]
>>> ms - 1listOf(
[2, 7]

5.5 Map

3

)

B

5.5.1 Map#ifid

Map 2 —FhiE g R Key FME X R ValuelR ST I £ &,
(K-V Pair) . KeyoJIAFE R EValue FIERS|, EAkeyfINREESFATEE (uniq) »

MRBRBANIMEBIBEMIIARR ERE, HLListit EKey2IntKE THRAVEEREIMap., MSetth 2Key R
Int, {E2ValuelEREEEE M4 EHMap.

KotlindAiMap SlList. Set—#f, Mapth4 Ak RiEMapFAo] & AMutableMap.

Map:x 8 4k7& TCollectionf 0, HEELEMAOT -
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Map<K, out V>

val size: Int = Set<K>
val keys: Set<K> |
val values: Collection<V> |
val entries: Set<Map.Entry<K, V>> :

interface Entry<out K, outV> - A

Entry<out K, out V>

val key: K
val value: V

|
isEmpty(): Boolean :
containsKey(key: K): Boolean |
containsValue(value: @UnsafeVariance V}: Boolean | = TTT=== ) Callection<V>
operator fun get(key: K): V?
getCrDefault(key: K, defaultValue: @UnsafeVariance V): V
A

MutableEntry<K, V= :
Map.Entry<K, V>

MutableSet<Ks>

fun setValuelnewWalue: V): V MutableMap<K, V> s >

override val keys: MutableSet<K>

override val values: MutableCollection<V>

averride val entries: MutableSet<MutableMap.MutableEntry<K, V>>
interface MutableEntry<K, V> : Map.Entry<K, V>

put(key: K, value: VV): v?
removelkey: K): V?
remove(key: K, value: V): Boolean T > MutableCollection<Vs
putAli{from: Map<out K, V>): Unit
clear(): Unit

7E3% O interface Map<K, out V> A1, KERERMXE, VEXNNAYBSHERNRE, XER out
vV RRERAVEVAETFE, XEZRAERMR, FIMEET—=DHHNE.

Hd  Entryc<out K, out V> FRTFEHEMapBIREX .,

5.5.2 €EMap

RJavatltt AERYE, TEKotlinFEIMapX 73 7 R EEEIMapFI o] REEHIMap (MutableMap.
HashMap. LinkedHashMap) .

Kotin’R B BCE#MEZLU—EEEEX, MERlavalVESEKEM LT &5 &,
TANFEAEIava, RIBFBATEIREWNAE, Map BEAOBERZMLIX.
HPFEANS

e HashMap

HashMap2 & T %K (hash table) B9 Map #EHAMEI, key-valueMER1FE. fEHashMap
B, key-valueR— 1 EIK, RGESRIEhashEEKKITBkey-valuefIFERE, AT RiBidkey
RiEHF R value, B RFFEA null B0 null #.

A%, HashMap TEMIF, HERNEMNERSEETL.
e TreeMap

T2 XH (red-black tree) B Map #EOBYSEI,
e LinkedHashMap

EH 4% T HashMap, FE{F SR LI B LinkedHashMap. LinkedHashMapfR7Z 7 iC F 89BN
F. fEHlteratoriBHLinkedHashMaphy, EJRE|AIERELIBAMNILEK. EEUE, LinkedHashMap
=EFN, EEASEREFNIRF,
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BATEE BKotlinBIEMapfBf &, KRR EREBERE I8 AlavalIMapiy 75 7% .
TERMNFEENBMaptI B IAKR B AR IERE.
mapOf()

BIE—NREFEEMap,

>>> val mapl = mapOf<String, Int>()
>>> mapl.size

(%]

>>> mapl.isEmpty()

true

AL A B IR B EIE=Map ¢

>>> val map2 = emptyMap<String, Int>()
>>> map2.size

(%]

>>> map2.isEmpty()

true

ZMapHf=EEMN |

>>> map2==mapl

true

EXAMEMapE RiRE, HEMMRERCHMEIEXFH. HABET

private object EmptyMap : Map<Any?, Nothing>, Serializable {
private const val serialVersionUID: Long = 8246714829545688274

override fun equals(other: Any?): Boolean = other is Map<*,*> && other.isEmpty()
override fun hashCode(): Int = ©
override fun toString(): String = "{}"

override val size: Int get() = ©

override fun isEmpty(): Boolean = true

override fun containsKey(key: Any?): Boolean = false

override fun containsValue(value: Nothing): Boolean = false

override fun get(key: Any?): Nothing? = null

override val entries: Set<Map.Entry<Any?, Nothing>> get() = EmptySet
override val keys: Set<Any?> get() = EmptySet

override val values: Collection<Nothing> get() = EmptyList
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private fun : Any = EmptyMap

mapOf(pair: Pair<K, V>): Map<K, V>

fEAZTAPairgl E— RiEMap,
>>> val map = mapOf(l to "x", to "y", to "z")
>>> map
{1=x, 2=y, 3=z}
>>> map.get (1)
X
>>> map.get(3)
z
>>> map.size

>>> map.entries

[ =X, 2=Y, =Z]

eI R I A BRI AR LinkedHashMap G £k, HARXAMT ¢

pairs.toMap(LinkedHashMap(mapCapacity(pairs.size)))

WRBANBREXMMap, RERSEEIRE

>>> map[1]="a"

error: unresolved reference. None of the following candidates is applicable because of
receiver type mismatch:

@InlineOnly public operator inline fun <K, V> MutableMap<Int, String>.set(key: Int, val
ue: String): Unit defined in kotlin.collections

@InlineOnly public operator inline fun kotlin.text.StringBuilder /* = java.lang.StringB
uilder */.set(index: Int, value: Char): Unit defined in kotlin.text

map[1]="a"

A

error: no set method providing array access

map[1]="a"

A

AXNEARTZ (Immutable) MapH, RAFRHERE fitsetREL,
mutableMapOf()

=T L HMap.

>>> val map = mutableMapOf<Int, Any?>()
>>> map.isEmpty()
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i
X

>>> map[1]
>>> map[2]

>>> map

{1=x, 2=1}

%R E 2 A #LinkedHashMap()#93E R £ .
mutableMapOf(vararg pairs: Pair<K, V>): MutableMap<K, V>

BIE—AN ] REEAIMutableMapIF & .

>>> val map = mutableMapOf(l to "x", 2 to "y", 3 to "z")
>>> map

{1=x, 2=y, 3=z}

>>> map[1]="a"

>>> map

{ =a, Z2=Y, =Z}

75, WRMapHBEEMkeyR, FHNSERBZEMNAMN

>>> val map = mutableMapOf(l to "x", 2 to "y", 1 to "z")
>>> map

{1=z, 2=y}

JEER 1 to "z" HEEHE 1 to "x" BEET .

hashMapOf(): HashMap<K, V>

BllEHashMapXf & . Kotlin B #£1E A /Y &JavafiHashMap.

>>> val map: HashMap<Int, String> = hashMapOf(1 to "x", 2 to "y", 3 to "z")
>>> map
{1=x, =Y, =z}

linkedMapOf(): LinkedHashMap<K, V>

B R LinkedHashMap., BiZEFEREEIavad fLinkedHashMap.

>>> val map: LinkedHashMap<Int, String> = linkedMapOf()
>>> map

{}
>>> map[1]="x"
>>> map

{1=x}
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linkedMapOf(vararg pairs: Pair<K, V»>): LinkedHashMap<K, V>

I —tAPairstEMLinkedHashMapit & . BiZEF K= Javad fYLinkedHashMap.

>>> val map: LinkedHashMap<Int, String> = linkedMapOf(1 to "x", to "y", to "z")
>>> map

{1=x, 2=y, 3=z}

>>> map[1]="a"

>>> map

{ =a, 2=y, =Z}

sortedMapOf(vararg pairs: Pair<K, V>): SortedMap<K, V>

BIE—MRIBKey T FHEF T8 TreeMap., Xt 57 B2 # Flava® 9SortedMap.

>>> val map = sortedMapOf(Pair("c", 3), Pair("b", 2), Pair("d", 1))
>>> map
{b=2, c¢=3, d=1}

5.5.3 ij[AlMapfy T &
entries B4
FATTT A E ZEhnlentries B %

val entries: Set<Entry<K, V>>

HKEIZMapH BT B B/ {EX A9Set. EXANEntryKBIEXIAT ¢

public interface Entry<out K, out V> {
public val key: K

public val value: V

KRB

>>> val map = mapOf("x" to 1, "y" to 2, "z" to 3)
>>> map

{x=1, y=2, z=3}

>>> map.entries

[x=1, y=2, z=3]

XA, BT LB A X EntryAySet T
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>>> map.entries.forEach({println("key="+ it.key + " value=" + it.value)})
key=x value=1
key=y value=2

key=z value=3

keysiE &

hialkeysfE t

val keys: Set<K>

KB MapH B9 P A S AYSet,

>>> map.keys
[x, y, z]

values/B 1%

1518) val values: Collection<V> #kEXMapHHIFrBEERICollection, XMEMEETREEBEIEER
.

>>> map.values
[1, 2, 3]

sizelgE
T508] val size: Int FEXmapfE/EXTHI%E .

>>> map.size
3

get(key: K)
FA1E FHget R ER BT key K3k Bl valuefY1E .

operator fun get(key: K): V?

xR ESR IR (1]

>>> map["x"]

1

>>> map.get("x")
1
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TR XNkeyREMap®, #HIREnull,

>>> map["k"]
null

MRAFEIREInull, o] U FgetOrDefaultif £T

getOrDefault(key: K, defaultValue: @UnsafeVariance V): V

L oAnullE, RNEENull, TREEREN—NERIAE

>>> map.getOrDefault("k",0)
0

XANBINERXE, ERMVER. XBALESRE

>>> map.getOrDefault("k","a")
error: type mismatch: inferred type is String but Int was expected
map.getOrDefault("k","a")

N

5.5.4 MapiR{ERF R &1

containsKey(key: K): Boolean

EEEaZkey.

>>> val map = mapOf("x" to 1, "y" to 2, "z" to 3)
>>> map.containsKey("x")

true

>>> map.containsKey("j")

false

containsValue(value: V): Boolean
Ea B %value,

>>> val map = mapOf("x" to 1, "y" to 2, "z" to 3)
>>> map.containsValue(2)

true

>>> map.containsValue(20)

false
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componentl() component2()

Map.Entry<K, V> BVBRIEFFREL, 2 5IAXEZE L okeyHMvalue,

>>> val map = mapOf("x" to 1, "y" to 2, "z" to 3)

>>> map.entries.forEach({println("key="+ it.componentl() + " value='

1}

key=x value=1

+ it.component2())

key=y value=2
key=z value=3

XA PMRBHEXT

@kotlin.internal.InlineOnly

public inline operator fun <K, V> Map.Entry<K, V>.componentl(): K = key

@kotlin.internal.InlineOnly
public inline operator fun <K, V> Map.Entry<K, V>.component2(): V = value
Map.Entry<K, V>.toPair(): Pair<K, V>

FEMapAIEntry#E e A Pair.,

>>> map.entries
[x=1, y=2, z=3]
>>> map.entries.forEach({println(it.toPair())})
(x, 1)
(y> 2)
(z, 3)
getOrElse(key: K, defaultvValue: () -> V): V

BidkeyIRBUE, ZXFETNRERIME.

>>> val map = mutableMapOf<String, Int?>()
>>> map.getOrElse("x", { 1 })

>>> map["x"] = 3
>>> map.getOrElse("x", { 1 })

getValue(key: K): V

LMapHFAFEXkey, HAgetRE, WRAERE NI, BEEMERE, TIEALITE.
val map = mutableMapOf<String, Int?>()
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>>> map.get("v")
null
>>> map.getValue("v")
java.util.NoSuchElementException: Key v is missing in the map.
at kotlin.collections.MapsKt__MapWithDefaultKt.getOrImplicitDefaultNullable(MapWith
Default.kt:19)
at kotlin.collections.MapsKt__MapsKt.getValue(Maps.kt:252)

getOrPut(key: K, defaultvalue: () -> V): V

MRAFAEXNkey, FARIMNXNkeyE|Map, XN HvaluedefaultValue,

>>> val map = mutableMapOf<String, Int?>()
>>> map.getOorPut("x", { 2 })

2

>>> map

{x=2}

iterator(): Iterator<Map.Entry<K, V>>

AP REIREIAYZ entries.iterator() o XFFFAIEL T UK T EXHfE AforfEHKiEHMap :

>>> val map = mapOf("x" to 1, "y" to 2, "z" to 3 )
>>> for((k,v) in map){println("key=$k, value=$v")}
key=x, value=1
key=y, value=2

key=z, value=3

mapKeys (transform: (Map.Entry<K, V>) -> R): Map<R, V>

FEMapfKeyix B A ilid & # ek #itransformBh 5 < [F (B
>>> val map:Map<Int,String> = mapOf(1 to "a", 2 to "b", 3 to "c", -1 to "z")
>>> val mmap = map.mapKeys{it.key * 10}
>>> mmap
{10=a, 20=b, 30=c, -10=z}

AR, XEMitEMapHEntry, RATS, BEEFE MNkeyBII MG 2 FHEE T, BAEEIKkey
SEEEATE R key.

%

>>> val mmap = map.mapKeys{it.key * it.key}
>>> mmap
{1=z, 4=b, 9=c}

FEMTIAEH, 1 to "a" # -1 to "z" BEET .
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mapValues(transform: (Map.Entry<K, V>) -> R): Map<K, R>

XF R A9 IX AN R E R HEMapfvaluei® B A iid # kR #transform#g ik 2 EHIFTE.
>>> val map:Map<Int,String> = mapOf(1 to "a", 2 to "b", 3 to "c", -1 to "z")
>>> val mmap = map.mapValues({it.value + "$"})

>>> mmap
{1=a%$, 2=b$, 3=c$, -1=z$}

filterKeys(predicate: (K) -> Boolean): Map<K, V>

138 OB B key HIBT & 4RI TT R AR A FTMap.

>>> val map:Map<Int,String> = mapOf(1 to "a", 2 to "b", 3 to "c", -1 to "z")
>>> map.filterKeys({it>0})
{1=a, 2=b, 3=c}
AR, XEMitTEREKey.
filterValues(predicate: (V) -> Boolean): Map<K, V>

138 O B value B T a9 T KA B A FTMap.

>>> val map:Map<Int,String> = mapOf(1 to "a", 2 to "b", 3 to "c", -1 to "z")
>>> map.filterValues({it>"b"})
{3=c, -1=z}

FE, XEMittE£value,

filter(predicate: (Map.Entry<K, V>) -> Boolean): Map<K, V>

R B3 8 A B Entry HIBT S AR TT R A MBI HT Map.

>>> val map:Map<Int,String> = mapOf(1 to "a", 2 to "b", 3 to "c", -1 to "z")
>>> map.filter({it.key>0 && it.value > "b"})
{3=c}

Iterable<Pair<K, V>>.toMap(destination: M): M

BB PairflterablefE A # A Map.

>>> val pairList = 1listOf(Pair(1,"a"),Pair(2,"b"),Pair(3,"c"))
>>> pairlist

[(1, a), (2, b), (3, )]
>>> pairList.toMap()
{1=a, 2=b, 3=c}
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Map<out K, V>.toMutableMap(): MutableMap<K, V>

E— RiERIMap#k i 4 o] 448 AIMutableMap

>>> val map = mapOf(1 to "a", 2 to "b", 3 to "c", -1 to "z")

>>> map[1]="x"

error: unresolved reference. None of the following candidates is applicable ...
error: no set method providing array access

map[1]="x"

A

>>> val mutableMap = map.toMutableMap()
>>> mutableMap

{1=a, 2=b, 3=c, -1=z}

>>> mutableMap[1]="x"

>>> mutableMap

{1=x, 2=b, 3=c, -1=z}

plus minus
Mapf Iz zERF R Ean T

operator fun <K, V> Map<out V>.plus(pair: Pair<K, V>): Map<K, V>

-

operator fun <K, V> Map<out V>.plus(pairs: Iterable<Pair<K, V>>): Map<K, V>

-

operator fun <K, V> Map<out V>.plus(pairs: Sequence<Pair<K, V>>): Map<K, V>

-

K
K
operator fun <K, V> Map<out K, V>.plus(pairs: Array<out Pair<K, V>>): Map<K, V>
K
K

operator fun <K, V> Map<out V>.plus(map: Map<out K, V>): Map<K, V>

-

RAIGRB

>>> val map = mapOf(1 to "a", 2 to "b", 3 to "c", -1 to "z")
>>> map+Pair(10,"g")

{1=a, 2=b, 3=c, -1=z, 10=g}

>>> map + listOf(Pair(9,"s"),Pair(10,"w"))
{1=a, 2=b, 3=c, -1=z, 9=s, 10=w}

>>> map + arrayOf(Pair(9,"s"),Pair(10,"w"))
{1=a, 2=b, 3=c, -1=z, 9=s, 10=w}

>>> map + sequenceOf(Pair(9,"s"),Pair(10,"w"))
{1=a, 2=b, 3=c, -1=z, 9=s, 10=w}

>>> map + mapOf(9 to "s", 10 to "w")

{1=a, 2=b, 3=c, -1=z, 9=s, 10=w}

INFRE R

inline operator fun <K, V> MutableMap<in K, in V>.plusAssign(pair: Pair<K, V>)
inline operator fun <K, V> MutableMap<in K, in V>.plusAssign(pairs: Iterable<Pair<K, V>
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>)
inline operator fun <K, V> MutableMap<in K, in V>.plusAssign(pairs: Array<out Pair<K, V
>>)
inline operator fun <K, V> MutableMap<in K, in V>.plusAssign(pairs: Sequence<Pair<K, V>
>)

inline operator fun <K, V> MutableMap<in K, in V>.plusAssign(map: Map<K, V>)

RAILRF

>>> val map = mutableMapOf(1 to "a", 2 to "b", 3 to "c", -1 to "z")
>>> map+=Pair(10,"g")

>>> map

{1=a, 2=b, 3=c, -1=z, 10=g}

>>> map += listOf(Pair(9,"s"),Pair(11,"w"))

>>> map

{1=a, 2=b, 3=c, -1=z, 10=g, 9=s, 11l=w}

>>> map += map0f(20 to "qq", 30 to "tt")

>>> map

{1=a, 2=b, 3=c, -1=z, 10=g, 9=s, 11=w, 20=qq, 30=tt}

BUEERIAE KL
put(key: K, value: V): V?

RIEkeyIR BT R Mvalue, TNRIZkeyFZEM E Hivalue ; RFZERAIN, E-putlIREEZnull,

>>> val map = mutableMapOf(1l to "a", 2 to "b", 3 to "c", -1 to "z")
>>> map

{1=a, 2=b, 3=c, -1=z}

>>> map.put(1e,"q")

null

>>> map

{1=a, 2=b, 3=c, -1=z, 10=q}
>>> map.put(1,"f")

a

>>> map

{1=f, 2=b, 3=c, -1=z, 10=q}

putAll(from: Map<out K, V>): Unit

m—MMap e 2B INE]—/ MMutableMap 1,

>>> val map = mutableMapOf(1 to "a", 2 to "b", 3 to "c", -1 to "z")
>>> val map2 = mapOf(99 to "aa", 100 to "bb")

>>> map.putAll(map2)

>>> map

{1=a, 2=b, 3=c, -1=z, 99=aa, 100=bb}
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WREkeyEREMW, FENERBESFHENE

>>> map

{1=a, 2=b, 3=c, -1=z, 99=aa, 100=bb}

>>> map.putAll(mapOf(1 to "www",2 to "tttt"))
>>> map

{1=www, 2=tttt, 3=c, -1=z, 99=aa, 10@=bb}

MutableMap<out K, V>.remove(key: K): V?

RIE R EkeyKMBRTE .

>>> val map = mutableMapOf(1 to "a", 2 to "b", 3 to "c", -1 to "z")
>>> map.remove(-1)

z

>>> map

{1=a, 2=b, 3=c}

>>> map.remove(100)

null

>>> map

{1=a, 2=b, 3=c}

MutableMap<K, V>.clear(): Unit

&% MutableMap.

>>> val map = mutableMapOf(1 to "a", 2 to "b", 3 to "c", -1 to "z")
>>> map

{1=a, 2=b, 3=c, -1=z}

>>> map.clear()

>>> map

1}

RENG

AERIBT Kotk E R R HEAXList. Set. Map, MET ROESMIBARL, XL
EREERNE XL EA LT MEEES.

SEXFENERXNR, MEFNBALHANRERNERNEREIEFHFTRIEN. T—EFT
REATRF SZ A,
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o 28

6.1 8 (Generic Type) &

BEBLNENRE, BMNRABEEARGORLNT  BAREAXE, BARBEXHE.

ERALEAEEXNZRT, BNBTERSTUNATZIHRINRD, BMNKELREOBE
2 SNE—MEE B-2Z2RNRE.

X, RBERXSRRE MROEHMET.

TESE 5#1, Javas| BTz, 28, B “SE{LERE"  (Parameterized Type) . FIBREX, Tz
BERARFERNEKNERSEL, XUTTETHNTESE, WNERBEXHSHEER,
Mz AERSH REREFERNEANRGNEKR (KBTS |

BmE, EHFPIZRENRBEABTENRE. XILHRIER, RBETNZERIEMUXE AT
BHRE, SELEE, XHNTESET KB SE(Type Parameters),

AEFAK—HF S — T Kotliniz B A IR

6.1.1 AHAEFARRSH
BNERBETREZIHZ, RNNESLESERBENERN,

flavad, ObjectRE@MBEEXMRE. ATEESKMNBAM. BAIETEHNEEE X HObject, H
MABREREBRME, BEab KRR,

XE— B

class {
public int length = 0;
private Object[] elements;

public int {
this.length = length;
this.elements = new Object[length];

}

public Object int {
return elements[index];

}

public void int {
elements[index] = element;

}
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@Override
public String toString() {
return "RawArrayList{" +
"length=" + length +

, elements=" + Arrays.toString(elements) +

"}

—MEE AN AT
public class RawTypeDemo {

public static void main {
RawArrayList rawArraylList = new RawArraylList(4);
rawArraylList.add(o, "a");
rawArrayList.add(1, "b");
System.out.println(rawArrayList);

String a = (String)rawArraylList.get(9);
System.out.println(a);

String b = (String)rawArraylList.get(1);
System.out.println(b);

rawArraylList.add(2, );
rawArraylList.add(3, )
System.out.println(rawArrayList);

int ¢ = (int)rawArraylList.get(2);
int d = (int)rawArraylList.get(3);
System.out.println(c);
System.out.println(d);

//Exception in thread "main" java.lang.ClassCastException: java.lang.Integer ca
nnot be cast to java.lang.String

String x = (String)rawArraylList.get(2);

System.out.println(x);

BNTNEY, EEARESKE (rawtype) KEHNESESP, BAEARZO0bject[#4H. X
MG, FENEBEERA
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1 MEEFAMNRITRHNNE, RENTRNEEHETRE, BHER, RNEREFRINE

BRNR, RmERBIAZIRE.

2. BEANIMESFRE—MENRE, B{IREEEAObjectzkE, FTEHITRFIKIEMR,
RIS A TERNTREONEIE R ENRENRTIRCE, FFNAEZHHE. fimE

[ERACTELN: DI

String a = (String)rawArraylList.get(9);

MFXATHED, FENAZRE, BRETHSIEERERIER.

TR EEGHIERALT BN RENEObject, REFMEMAMNNZEBIERTIRIFE

o FitL, FASINT KESERMBRZN KL EE B IEE,

Java FHZEVZFELS Z/MMAR, AT DUARFFEZ N RIEXZESE, tbiniilavad f9Map

EOMEX :

public interface Map<K,V> {

boolean containsKey H

boolean containsValue A

V get 3

V put 8

V remove 3

void putAll H

Set<K> keySet();
Collection<V> values();
Set<Map.Entry<K, V>> entrySet();

default V getOrDefault {
V v;
return (((v = get(key)) !'= null) || containsKey(key))
? v
: defaultValue;
}

FA#EKotlin RS RREAR—1F

public interface Map<K, out V> {

public fun containsKey : Boolean

public fun containsValue : Boolean
public operator fun get V2

@SinceKotlin("1.1")

@PlatformDependent

public fun getOrDefault

// See default implementation in IJIDK sources
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return as Vv

}
public val keys: Set<K>

public val values: Collection<V>
public val entries: Set<Map.Entry<K, V>>

public interface MutableMap<K, V> : Map<K, V> {
public fun put Ve
public fun remove Ve
public fun putAll : Unit

tban, AELBIE—"Mapht, BAMEARX R

fun <K, V> mapOf : Map<K, V>

RESEK, VE— AN, HZERBELFHCMERN, EFE—PXENXRESHME
(e
(e B

>>> val map = mutableMapOf<Int,String>(1 to "a", 2 to "b", 3 to "c")
>>> map

{1=a, 2=b, 3=c}

>>> map.put(4,"c")

>>> map
{ =a, 2=b, 3=c, =C}

mutableMapOfR RS KD FIZInt 70 String, XEZTRIKRESHSLFE, EXE, HEB
K, VR BWHEMEKEInt 0 String EKEFTER,

REFREMRMEFREEXFENNRER, INHEFEBENZE. SRNE-NREGXERN
ATHRRENINER, BERAIRE

>>> map.put("5","e")
error: type mismatch: inferred type is String but Int was expected
map.put("5","e")

N
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Kotlindh K EUEMTAITNEE, BLRBSHTNEHREHRAT., LEAIMapOfEEAIERE ST I
HEAE .

>>> val map = mutableMapOf(1 to "a", to "b", to "c")
>>> map
{ =a, 2=b, =C}

JavaFiKotlin B9;Z RIS, HEFA T ETNEREBRNAR. WHEH, AETH, XLEXR
HEE B BEHIRE ., Java FKotlin 952 B FIE X AR B ERIFE,

W

6.2 B84 (Variance)

6.2.1 Javafy K B @ AL T

Java ZEMBEAFE RN BAMER

o THRELFREN ? extends T IEERBSHH LR (ZRELRRXBTNEEHNTEE)
o BRETHIREN ? super T IEERBSHM TR (ZREBPNREHTHEEHNER)

BARZ HKBBEFF (Type Wildcard), BUAM LR (MRXEHER) 2 Any? , THE
Nothing,

HALRG)
class Animal {
public void act {

for (Animal animal : list) {
animal.eat();

}

}

public void aboutShepherdDog super {
System.out.println("About ShepherdDog");

}

public void eat() {
System.out.println("Eating");

class Dog extends Animal {}

class Cat extends Animal {}
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class ShepherdDog extends Dog {}

BT % act(List<? extends Animal> list) A, X Misto] EANL TEBEPSE

List<Animal>
List<Dog>
List<ShepherdDog>
List<Cat>

MRS

List<Animal> 1list3 = new ArraylList<>();
list3.add(new Dog());
list3.add(new Cat());

animal.act(list3);

List<Dog> list4 = new ArrayList<>();
list4.add(new Dog());

list4.add(new Dog());
animal.act(list4);

List<Cat> list5 = new ArraylList<>();
list5.add(new Cat());

list5.add(new Cat());
animal.act(list5);

ATEMEFRRAT RAXLERMNRRRER, BNETMOT
NRERERE
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Dog

Animal

ShepherdDog

Cat

]
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List (raw)

List<? extends Animal=

List<Animal> List<Cat> List=Dog> List<ShepherdDog=>

MELEWR, ListHAELstiIFHE, MERMAFE T RRMEE,

M List<? extends Animal> & List<Animal> , List<Dog> ZFEMIR KR IFTFETHY List<x> X
Bi x REEAnimalfyFKE!, 4 List<? extends Animal> FRE List<X> BYKES,

{FFHBECHT List<? extends Animal> S|, FATA O] IAFEX /MListFRARINAnimalZE B Y K HF3%£
BMITE

List<? extends Animal> listl = new ArraylList<>();

listl.add(new Dog());
listl.add(new Animal());

XHENS%E, JavamiZss 2T,

List<? extends Animal> listl = new ArraylList<=(});

listl.add(new Dog());
listl.add(new Animal()):

add (capture<? extends com.easy.kotlin.Animal>) in List cannot be applied

to (com.easy.kotlin.Animal)
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EAX Tsetliik, HmEFRTEMERENEE, IUSELEX MR, B2, WRIgetIERR
FIEM, NERIFR

List<? extends Animal> 1listl = new ArrayList<>();
List<Dog> list4 = new ArraylList<>();
list4.add(new Dog());

list4.add(new Dog());

animal.act(list4);

listl = list4;

animal.act(listl);

FRA1XEIES|HETE List<? extends Animal> listl B IEMR{E List<Dog> list4 , A A ZRIFISANE
B AHEIR B 5 R #e A —Animal K B,

HERZAY, 2 super T @BREIREFTAILZEZXE! List<? super ShepherdDog> HYZEXREEMINT :

List (raw)

List<? super ShepherdDog>

?

List<ShepherdDog> List<Dog> List<Animal> List<Object>

flavad, EE—ANLFUBECAF, BIEJE— » o 0 Listed> |, 2 TTRIRKRMERRE, F
B OBARMER, fla:

Pair<?>
SR EHPark B I T A%
? getFirst()
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void setFirst(?)

AT LUAAgetFirst 773k, B A%RIFRET] IR E{E % HO0bject, BRAREIEAsetFirst/TiE,
FARFRTERESEEKE,

BREMFEXRERFZHFEFEZENENX, EMNA—MZEXFRIEENRBEESRET —1EHNEE
Sell. ZESHFRANEER. BEO. FENCETR, EFA—MEIRELESECRRTRER TS
AEIN—FREANEIEXE, ©TMREIntegersk R, ol EStringZK 8, HABEILEHEEE
XRLE. T. K. VEE,

HPAMAESLGIUN R R, SIHFERATREZ—MTAEE. FUSBRIETEXR— 1 HERN
REEHRRE, SEGRARSXTEEERE, WK, RNmAE T RESRBIEEMNZRETESX

&,

WRE—AXNEDAFER. FHRBIHNE. ZRTREMNETRENFRANREER, B8RS
METEALORBER. ZEATEXHBERELLNSHL, BEFUATEXERNNYRE
BHNSEAL.

EAZE., BEMFRS TREBNERN. ANNRHNERGE TRUZENRE, KD T RUER
HREFHHEIR.

6.2.2 % (covariant) 5% (contravariant)
Flavab HAZHETR, TEAREEY UEREFZITH !

Integer[] ints = new Integer[23];

ints[0] = ©;
ints[1] = 1;
ints[2] = 2;

Number[] numbers = new Number[3];

numbers = ints;

for (Number n : numbers) {
System.out.println(n);

}

fElavad, BEA Integer & Number BYFKE, £EHKTY Integer[] th2 Number[] B9 FKE, HEit
FEARTHRE Number[] B 77 EB DT IXFRHE— Integer[] 1B,

mA—7HE, ZEAEMHEN. ik, Lst A2 Lst 9FKE, HEEZEX List AL ER
List @— KR, TEHNRE, HERSZEEREMN

List<Integer> integerList = new ArrayList<>();
integerList.add(9);

integerList.add(1);

integerList.add(2);

List<Number> numberList = new ArrayList<>();

282



numberList = integerlList;

RWIXRIRBR AT ¢
List<Integer> integerList = new ArraylList<={);
integerList.add(@);
integerList.add(1);
integerList.add(2);
List<Mumber= numberList = new ArrayListe=();
= numberlist = integerlist;
Incompatible types.
Required: List <java.lang.Number>

. Found: List <java.lang.Integer>

JavariZ UABAMARTTH, MHSIETIFSIREL,
HEZAERE XS

List<? extends Number> list = new ArrayList<Number>();
list.add(new Integer(1l)); //error

AREIRIER -

List=? extends Wumber=> list = new ArrayList<tumber={};
list.add(new Integer( value: 1)); //error |

add (capture<? extends java.lang.Mumber>) in List cannot be applied -

to (java.lang.Integer)

A+ ANumberfIXF & o] X HIntegersefil{k, MArrayListBI XS &R AAREEFHArrayListSL 4L ? listF Y
<? extends Number> 7= BAE TTZEENumbersiNumberf§ik 4 £, At AT REadd Integer? iy 7 fRR
X, FTET BavaF TN E UK ZE R BEFTRE.

EE5HET

AnimalZ£ %! (f5iC AF, Father) EDogZ A (f5iCAC, Child) HIRER FHIEXFR FARAEIX R
fEiC AF <| C,

ffList, ListA9KEY, A1 BEC Af(F), f(C).
AT T X A KR DT FL L

EF <| C B, tREA(F) <| f(C), BBAfM{IHZE (Convariant) ; HF <| C i, R FA(C) <| f(F)
A Afidfigit 3 (Contravariance) o ﬁﬂ%i@ﬂﬁﬂ?&%%ﬁ?ﬁklmuH'M&TTTC

MEMEDEHRREZEN,
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Javatt ZEIRAZ, TENBELSHAEESHE, BEANR T XNRFEEBARN LEHNER
oo

<? extends T> SCI T T BV

List<? extends Number> list = new ArraylList<>();

XEHR) ? extends Number FRIRAJENumbersksiHFZ, FIfEicAC,
XE C <| Number |, XPNEZRAIL . List<C> <| List< Number > . BEIF :

List<? extends Number> listl = new ArrayList<Integer>();
List<? extends Number> 1ist2 = new ArrayList<Float>();

BEXEREEMIstL. list2ZRIBRNullASMIERXN R .

listl.add(null);
list2.add(null);

listl.add(new Integer(l)); // error
list2.add(new Float( )); // error

&2, Listo] AR SAInterger B H T, Listo] BURANFloat R EF3, List. List&lE List<? extends
Number> FYFZEAY  NEREENGFloathyFZERMNE] List<? extends Number> 1, FRAEERFInteger
BIFEARINE] List<? extends Number> 1, FABAIXE{E List<? extends Number> BEEIGLSEHF R
FAINumberF£ BT (Byte, Integer, Float, DoubleZ%) , Javay TIRIPH KA —F, 2t
[mList<? extends Number>RAIMMERITHR, AL o] URHAnull,

List<? extends Wumber> listl = new ArrayList<Integer=();
List<? extends Wumber= 1ist2Z = new ArraylList<Float=();

listl.add(null);
list2.add(null);

listl.add(new Integer( value: 1)];
list2.add(new Float( value: 1.1f));

add (capture<? extends java.lang.Mumber>) in List cannot be applied

to (java.lang.Float)

<? super T> SCI T T BIAE T

List<? super Number> list = new ArrayList<>();
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? super Number BECFNRREIEE TR ANumber, BIXERRKEIFE ? super Number , FK
EICENumber, BI¥F <|C, Bf(C) <|f(F), X2, MM :

List<? super Number> list3 = new ArrayList<Number>();
List<? super Number> list4 = new ArraylList<Object>();
list3.add(new Integer(3));
list4.add(new Integer(4));

iR, IATAEETE List<? super Number > HRAINumberfIERER KR, BT U EList<?
super Number >7RIMINumber & HFEXS K,

PECS
MAERIBRT © B4R % HextendstARH&Msuperl® ? (Effective Java) AH TE X -
PECS: producer-extends, consumer-super

tban, —/ e AaYStack API ¢

public class Stack<E>{
public Stack();
public void push
public E pop();
public boolean isEmpty();

EX I pushAll(iterable sre) /53%, KsrelITERE— A1k ¢

public void pushAll {
for(E e : src)

push(e)

EBIEH — DL Stackh Xt & stack, srcHlterables5 Iterable ;

FEIEApushAllFT AR & & & type mismatchiEiR, B AJavafiZ B AT &R, Iterable5 Iterablel
RZlterablefy KA,

A, NEA
// Wildcard type for parameter that serves as an E producer
public void pushAll {

for (E e : src) // out T, MsrcHiEHUEHE, producer-extends

push(e);
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E LI popAll(Collection dst) 753k, $&Stack T EMCRE HaddEldstd, RN BBERFLI

// popAll method without wildcard type - deficient!
public void popAll {
while (!isEmpty())
dst.add(pop());

B, RI&EE—DLHFI{LStackAIXS Kstack, dstACollection ;
A popAllFT AR S % Htype mismatchiiR, Bk CollectionAZCollectionfyF KA,

En, N :

// Wildcard type for parameter that serves as an E consumer
public void popAll super {
while (!isEmpty())
dst.add(pop()); // in T, Rldst5 A##i, consumer-super

Naftalin 5 Wadler$PECS#R 4 Get and Put Principle,

7E java.util.Collections Y copy J73A™H(JDK1.7)5E3& 12 %% 7 PECS :

public static <T> void copy super {
int srcSize = src.size();
if (srcSize > dest.size())

throw new IndexOutOfBoundsException("Source does not fit in dest");

if (srcSize < COPY_THRESHOLD ||
(src instanceof RandomAccess && dest instanceof RandomAccess)) {
for (int i=0; i<srcSize; i++)
dest.set(i, src.get(i));
} else {
ListIterator<? super T> di=dest.listIterator(); // in T, 5 Adest#iil
ListIterator<? extends T> si=src.listIterator(); // out T, iZilsrciiii
for (int i=0; i<srcSize; i++) {
di.next();
di.set(si.next());

6.3 Kotlinfy;Z 245 &
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B EXCPrgthy, £ Java iZBVE, FBERMAFXFRA, HKMNEMA ? extends T FFEEEBSHMN L
BR, F ? super T IEEXBSEHAI TR,

mKotlin #3577 X4NERE, SIA7TEFENEERENORS. WREIRANFIE A APECS, £~FRH
ERMNEFBEEANR, HHRZFUERMNBEEABEANR . B MISERERE /L5,

BARRBRBIELHE T
public static <T> void copy super {

ListIterator<? super T> di=dest.listIterator(); // in T, 5 ANdest#4

ListIterator<? extends T> si=src.listIterator(); // out T. (IZilsrciliif

List<? super T> dest @/EHEFIEHNN R, XLEHESSAIZTRF, XEHFZTRE 12
=" 7 (Kotlin®0Y in T ) ,

List<? extends T> src @4 FRMEEUBMON SR, XEHEIBEMERAE ? w2 @iTsroEBERFH
(Kotlin# Y out T )

631 out T 5inT

FKotlindr, FAIEAL RERIEFMEBIEN KB LR ENNRUMESE, B out T 4xiC ; LM
ERBERIEEASIERENEXBRENNRUBIESRSE, B in T 52,

MRREBAMEEEE, MXAILE :
out T ZEMTF ? extends T in T ZFHEMNTF ? super T ILIN BFH * ZHMTF 2
6.3.2 A A4 B A

Kotlin ;2 BIFRZRIN T FRR4N BV . BT EAIFT -

interface Source<out T> {
fun <T> nextT();

}

BNEEONERLR out T MTAEFEFPHULIA L EHERNE

fun demo {

val obj: Source<Any> = str // AR

Kotlin 5 AEMF BN, EbLA lterable O ERR
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public interface Iterable<out T> {
public operator fun iterator(): Iterator<T>

}

& 24 Collection £ HF1 Map $ A#B4kK T lterable 30, T Iterable EOWFE AN E~EEQ, AT
P £ Collection 1 Map X & &B o] XL LML BIHT

val c: List<Number> = listOf(1, 2, 3)

XEM listOf() BEURE List<Int> KB FA List AL 7T RENEINE, FATIUNREH

3 List<Int> KAUKLZS List<Number> KAV E,

6.3.3 KB F

BRESETERD out FETTE, FHEBRERLTREUNKM, BREFLELREFE
PR&IARIEE T,

—MRIFHIBIF 2 Array :

class Array<T>(val size: Int) {
fun get T { }
fun set { }

ZERAE T ERTESMENDAEIELN, REMT —EARRAEMN. ZERTREE

fun copy {
assert(from.size == to.size)
for (i in from.indices)
to[i] = from[i]

RN REIZETE N M AEEFE A — A, MRBNXAMTARNEAZDRE

val ints: Array<Int> = arrayOf(1l, 2, 3)
val any = Array<Any>(3) { "" }
copy(ints, any) // iHi%: ¥ (Array<Any>, Array<Any>)

XERMTEBEEHMEBM 0 Array <T> £ T FE2ABETR, EUL Array <Int> F Array
<Any> EARAZR—EIFRE,

BA, BAE—BHROZE copy() AMUERTAE. FAELEETE from , FAITIL

fun copy {}
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MAEXAS from Z—Z Array<out Any> PRTIEY (FXFHY) E4H. 7EKotlind, FRAHKEF R (type
projection), HFEZEARSIHIERE, BEAREEE.

KA, BATLITRUER in ¥ —LE

fun {}

Array<in String> XN T Java B9 Array<? super String> , tiEiEiR, Ko UEE—
CharSequence Z#JZHE{— Object #{ZHZS fill() REL,

K avaF TR KENBET 2, Kotlin h BN NN EREIEE *
Blan, wWREEIEAEIRA interface Function <in T, out U> , FATBIUTEHRT !

e Function<*, String> 37~ Function<in Nothing, String> ;
e Function<Int, *> 3R7x Function<Int, out Any?> ;

e Function<*, *> 3R7~ Function<in Nothing, out Any?>

* IR Java IRIGHRBIEKN, FIRLEM,
6.6 2 Bk
P E—MT R
class <T>(t: T) {
var value = t
BT, BUEXFE—NENIA, BNBEIREXESL

val box: Box<Int> = Box<Int>(1)

BR, REXISH T RIUBET RS, thin, BEMERSEEED, BT HMTFRIEMSE, L
A ERKESE

val box = Box(1)

6.5 T BYBR &
Ko UFEXBSH, BHLE. XASHERERBZIRZE

fun <T> : List<T> {}
fun <T> T. : String {
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RFRZARE, ERBEEREEXRESHAT !

val 1 = singletonList<Int>(1)

RERBSHRAENKRERZEARERR . RERBIRT THRENE. BINIZRECXMAZE
JIE, BRRBRARERZRTTET URREBARZ AL, BARMZRAERZETTE BEATE
HEEEERS.

KENG
R EEERNRA, LHERSED, RNTUARARNTLRE,

AEHANBEI WavaiZ BUNEIF, XEENEBT KotliniZ By EIhee, LHEMET. FE. in .
out FHEE, FTERMNRAREMR. RERNER T XL, BNA LB FIEMEH B FKotlinky
& #MEEEREMZEN,

T RIS 2R EBOOPH IR B Z AN AR, KotinB2— [ TXFEENRHEE (O0P) REHARRRE
(FP) 3B RKAVEE. BNESLFEI TKotinfIBEEMANR . KBRS, £&5K. ZRFHEXIR
T, BEHEEEXKotinE T —MIFHN T &,

HET—EHH, RAE—EEFESIKotinfE @ X RBIEHXHAIR.
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F7E AR R EE (OOP)

AREMNETS, FNFITKotinlIESEMAIR, XERG, FAERURZEBERNIIR. &
REFPURT—FF, HRIE—ERFEIKotin AR REE UK BRI,

7.1 AN RERERE
7.1.1 —V)'E S

(ZERELE) @ "ZEAR BERMN AYUEMRR, MRENH, " OSHOEEMNER,
HERAZ01 (FAME) , AEAMRIERELENBRERNER.

— VISt

TR PR B AT B e E—E# TR HRRBR XENHRNATMS, HX
B B .

FIFLLBE RS THEPHEFHTOLZERS, TEF 7 HRRE, BHFEERERS
HOLBIER M — D HE MR ACPUIS S EME, AL TILHES |

BIDCRIBS G LR —FRIFMEFERE, T2 Ipascal, fortran, CIBE ;| BX1ul & #apidt
THEEBTLZE (Development Kit), T2&% [Java, C++ .

MEREZEHERNR, FERITRN, BRI, EWEARS, Sass/Pass/lassHFHFHIEBE, &M
KHERBEREN], EAEABHR—

o REMMR—AEHAERA?

{REY BB IEGE EAFRY 7

REVIREY (BHRLEHM) BHA Y
REEERHTA Y

RIS XS AR FUA R SR 7

o REVVSUHABEEA, RERMTAL? FF.

Grady Booch : THIOOHRBEM BIRMKHMARE R . HR, XEKWE, WRIZHT —FbE
BEZFEMNAN, XNEBTPUEREI T ELZE | HIEX M AR AT EEEXNR ? £OOX
REHMZE, BEUIRATO--FINERLET TR, AT, RECRFAT BHELE
BENINELAMHRS. BTWHER, BNEBBRIRAMEZBIREVEERN. EEZEHNERS--
ToAd, XA REENRBECNNEIEHF,

®¥, AMERMENSZEN_HTNSESKESEF, ZHERLTETNZE, =55
HHEMET, RAITTH

BE Q&7 EICH CHIES, HSESERSHILIT
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BiEE E7HESR. BESTTENSRES, S€BUAXRKFERANATRNEZRSERF, &
WD EMENERT, REHILHESERAERSEAMNBAEHEEN &4 2. &
I, MREZWMIEEHMN | 165, S Kak. K¥F TeETRE B RIS
CHER—MEZBERREER

B, AT HEEENRETL

Bk, AMIZRBHIEMZEHERNR, BHETISMSR, BERZEPRERMG, XH
WY EENROREES MRETEE, BMTHOESHN - %K. 235 &Rk, 7EH
Ro

AT ADEBEEFLAENTENES, AMICEMHETARREL. SDK, hROEE, HEER
HERE

ATIUTENESEENEANERMFIASMINLIZE, HRREFEATBINNR, ETHEIES
FXFTTREE. SNERE, HE EEAEM.

AT ESRERBARTENRENEZAEF, AMIEHWET RB%ER. IDE. RIBRAEE
TR, n#E. NAER. JERAMN. RGEHE. MEHMIL. EEHREF, FHHXIBRIA @R
BT EARMTEMBRTR, FEERERFENRAIMERN, EERNMERT A0
%R, BRRIRAXTHRGRE. REASHXERHEMNTREFELRD BUG, BR
EME FEREE | FHEMETSRE TN ERKMNRNER, BRNeR, =it
B, OREdE, PEN, YISRE8EFFN EUER .

7.1.2 Zi##H015 522 FAFH

T HH B ROMIA NIRRT, ENELCN2, #UHNE w4 BN
2 E—HT |, HISHLEERLIEFFANIMRMELZLI. HFHNITENRGEANERLE
“HHI RS

19t ZRZBEF RN BEGDANBEIREAANTS0, INEMRERE, —#HIRE?
HAMFHAS . 0. IREAER. RAERAEAL 1IN EFHS, FEEENE ZTHET
TSR

“HFNANEESET ETITESITENMNER, FLOTFENSE T RERNE R, #EAZTE
AW, BAANKREFENEFNERTIR.

“HENXREBEIREANET 0" M 1 kEAEG. EARNES. £EFHFSOE, )
T UBE T EYUREM RIS FENES, FEBTRENFHNSEIRNEAZAI
B, “HBINITEVLFR AN, BB NETNALERTEXES, FELERERNALS
TE RS AFARIUFE DL IS 575 I SCELAY S SRS

BR, TRUHENESRMNMETLE. Wk, WEEXNEE, HARIZEEL
fy 0 M o1 . 00 T AMENPBRIAENASSHES, RME—IOEER. 8
FRARMEMTR. BNEERTOT
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AN AN
HENER Mt R
> R Sk
POE]
Thif R R
l N
e P I ey R RE
BatR

“HEE 00 U BIEITEVERBEE MRS HENHER. BRFFHRARLK
THXHRNTERY.

PRIXB AT B P EARMMYISSHhER T EROTSTHER, HENN 00 B 1
SHEMIASLHFRO—DIER, ZHFEHH N M CRARX MRBETT BRARGFENSEHNE
TURE.

PRIAGE, ZREEAARBUERK BRIE S MHARBZE—H.

713 NEREEZEEITR

MIBMA S ANE B ESEIS7TFA L E R FE—IMaREFRITESFortranES, SRERF
HITEEHNARELRH 7T BEE MY, aXHiE, BRFRINESTELL 7T MNAEERE (41C
FPascaliBE) FIEERMNEKR (MC++FlavalEs) , BE@EEANGREE (NETFEE THCHE

=) . MUREERSELEAR (A1SOA. Serviced R BIER K HIMRS2EH) &,

HEEERE
HHEHRIBANLL RSB (ARET, BREK) .

19715F4 B 489 Communications of ACM Lk, R dr#uflr A (Niklaus Wirth, 1934F2H15H—, %5
HUREBENEIEA . BEXBETEuler. Alogo-W. ModulaflPascalE— RN FENRIZES T
R TEMEEBEMEIBIEHRS TERIRE, ) ERTUEX “BEIZRLRKEBEHIRAFLE
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% (Program Development by Stepwise Refinement) , B XRIRYH “EH{LiEFE
31" (structure programming) B9#E2 .

RER—DHBHLATHITOESF, MESETIHT, BEKE.

F-IRENEFHRERS, F-LRENEFRRERMER - RE—PHRENEFINALT
MITHIREF.

REMITERRE, WFPER, KELERRE, TkEFZE. 5. ZE. 24, HKILHE
EEFMRBIEHIERM.

EMARFRITINENRA "BME T 3 BERE X EEFRITOEEIRT —HES, K
ARFFERN—MEAETE, THRERRARERNRATIERRE ZNA. BAFME
WirthfEMUEFRIHTS TERE T AMINEFRITNRETX | X2—RthASKN.

R R RBHEBRAEREFRREL T —1MFR2HAT
FEFp = BURGEMN + Bk

[ 3 R G
AENRHRSLOLL | EHEL, EEEA.

fae-2l (Alan Kay) : EEXNREEDEOEIIHEA. 20034 K A H @ X R I L P A E X Tk
MRSERK .

The best way to predict the future is to invent it, FUNRKRIFHFTEEEEE ! (Alan
Kay)

f 2 Bl ESmalltalkE A W REFREIESHNEAPAAZ—, BEARNREEEENEBAZ—, B
R, i REICABKEFIEEEMIRAWindows GUIRERIT. &F12HPCHESHM LR A
e, PRIXAMNESERMA MERT . RS TRERTENRARTRAY.

AENEEETEETEEZEAMMREN (BE) . ERANRARNREEN—IEENG. RA
MEFRINNBUMNFEE, BATFHNTRENHILN, EHFEXEFATROLL, XBRMHR
T RIEM S E R M A

Javag —MHEERMNRFEIES, EETSmalltalkiES, tEACOPIEE, ERBAMUTANEARRM -

LAMENR, B—INRESFHEEE, FETUNBSHTEE. Bk, §S—IMHREAWH
7 RREENRRATTIE. ARRATTEPTURERRALENE,

2EFEMGNES, MIBELEESREMFILMEMHNSEE, L2 EAENMAIR R R,

3E—INREEECHBEMYRAMRNEHE, CREREERNROMNET UERRALE
REREFENNYR,

LEMHREBMAERERE, BINREZENEN—LH, B PRXATHERNFERED
UEEREMFAXBEER, BHREBEEX T WML R RE.
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SR —MREXBENAAEN R NERFEFAVER . A—MUNROERKD | WREBFRSE
& BRAEE). TARE, BRITEHIRRGIRS, AfFiil).

EENRIES HLEXNALEERISTYRIIHR .

BINREBEIOFER(ERDBENENEOMMEX, MERFPLIHRBEILIEROLD, X
BRBEHRZAXMEONEIR. SmEIHREXEROBERN, XPINREMEZESNEN(Z
TTENKIEEN), REFITHNEHRE.

BMNEE R —LERBAREMENHENLN, LHFRLEEREENERHWALEROBLTLE.
MTREFHNESMNS, FHRBEECHRERE AL KNIE.

REBRE KER ERBNESRBUREHFAFTENELS (ELOAPHMUEX) . REERE &
R BEEOABNOKIESE (APIERFEAKIIRE) .

AHENEHRET —PEENNREZERAFRENMEED (4kE, THR) |, HITEN
WERSANAE, MRATEF—ANROTSEMNERHTES, SREAAREIRAEZENER
MK, LRI RAREERNRAMBERZREFT .

T [ 4B 44 A0 TE 1) AR 55

o HEAM

BMNMERRNRIIFTER, BREMMETR), —REX MEEDAHNRE ETUERS
PMEEE—NEF. URERERAGIHBENCCEANER, TANEXES. MREAERNRE
EERZTMH, BamEEAHNZEREM.

o H[EMRSE
BRGHTRL, SO RE—FRS . RAEFEERTHRSMicroService s R UK SOA (H
EARSZRM) FR.

EEIid#E (Procedure) —EEXR (Object) — EEHAM (Component) —HEEARS

(Service)

EMBAFFEEBERMNSK BE |, BUORKIDE. CEAEE BRTENDELERSIE
FHenBA. BEZFURARE, BEA BE FHREMSSISM, TUBA—FRIEA.

BADBNEAEREEBATHROMERRE. IEEH. HRARNKRERHTHEE, [
FREZE—MAPIED, ILERERETHEAEEA—ITR—NTR HEILERELXFTECEEN
—NAEREEAEERME. EN HROTR.

HEARFAEREE, BT e LR R —ERFR. BN ETERNEE RESED
ElRRA R & & #.

HENRBEZT—FETNE THEFRITITE TEADEHENRNREETATTIE) RS R
TEEM). OOPR—MHEEL, MAZHNEMEEMSH. SR, EEF¥MILETN, B4
WIIES FIRIE, XERHERNXE.
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FriE "EENRIESE"  HXL48r IRENES"  (Ht#Pascal, C) , HaEAIERN R
8. BB K M WR, RERCIES EEMNHMREEERIVEMME (struct) .

M EE N R L SEME—E b struct B HIRN, hEREZNFME. XxtESmallTalk, JavaiX
FERYE B X RIE S FriR e t.

B2 —ANHEZNER  BFEHA 7
AHENRABEHFTE, TEAXDMAR

R = 8% + BUREH
AR R EMRL

EF = BETHRBENEE + IXNRARNBENMHEIEEY

HERLSBATHDEENE, SIEEMENHRSETEENRD, BRED T EBREBNE SR
B RIBHERESRESUER, BT RIBHNER, EEEREEK. XDE BERIE
MEE—MHIRBESHES.

AEENENEFRITT, BNELATRELRSR. BRAARTR—EXAERARHRBSHER
., XERFHEBSHERAE (MIFRNR) . HL #RBMNLE—AEDHHBZE., XM
XNTF—PMEBANEE, BMNBTURAUHNIRAER, ERTHES.
EENFRARFHBIULENRESZSMN, ERRXNKRUR—FERIAE, G4, ETHBYK.
R, FEHS, RARHIAMNAD.

EEFEXEEENEIETTRUEME, 128 —ERARE TG =IRITER, MGOFH
23 IFIHER R AR E

B ARG EHE— T E RN RBEHFIRESR
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H X REE

—EENR
At E & ik HE&
SOLID (8—HREREN, FRKHRN, BEEREN,
EOMRE RN EEREN)
EARIRTERN
AERTH a
SRS ﬂHm?%éﬁy(HﬂE%
BlERME: T/ AEE, BRI &, SfE, BEER, REMA,
R SRR, RifEal, AEEl, M. FeEssl. HeEN. =
#at,
237 ITGOFET

fTRBis: e, iR EE, BRI, BAFEN, FEEEl, Gl
. BEEFE, REENL, plaEE, PaEE. BEiE,

HIAERE: HREENGREmEN.

WTXAZBEMHNEBREERNRA, BN TERFGEKotinlHEENREENF . KotlinXS 5
WEREEETEIFN.

7.2 XEWEREK

KotlinFlJavafR4B{l, thE—MERNKHES. TEEIIKR—EFZIKotintlE R RAOFFHE.
REAKavas FC++. CaPrZE, B PR®REF. BEN, EHEER|KotlinSlavad A9 HE @ 3T
R REN—ERENEFNE,

Kotlindr (9267032 O BRJavab X & (M-S B L AR, thinEO T IMESEMER ; KotlinByERE,
ZRIA=ZfinalFlpublichy.

R, BRERFHAZBRINERTH . SIAERINEENBEREIH.

EMERETTE, KotinfilfZNFEMERBERSEBATEHTUBEFER, YRNREHERES
A IZEE, i1t S AR R AEE R EUR SE AL

BABET LM data EWIFRAER—MEEEE, £ object XBFRFTEHINR. HEXNR

=

=T o
KotinKBM B R MBS

o MEREANV IR
o B
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o R
o MEXMAEK
o XTHREHR

7.2.1 F=HAE

TIREBMESZ KM, KotlinfEMclasstE AKX ET, H|AMNFHA—1EN, HEiEEIclassiiEH
AI7T R SEEL

class World
XA AR T —Worldzk,

7.2.2 &R

7 Kotlin B, —AKITUEF—N

& K%L (primary constructor) FA—EE A4
o RH1E R %L (secondary constructor) .

open class Student constructor(var name: String, var age: Int) : Any() {

}

MR FWEREFCE B TDERSE T RMEE R, o IEREIX S constructor XEF ., NRMEH
AR o MBI, XA constructor XBFENERN, HFEXEEHHFECHE !

annotation class MyAutowired

class ElementaryStudent public @MyAutowired constructor(name: String, age: Int) : Stude
nt(name, age) {

}

S5LBEEM—, FHERHFHFERHNEMHITUETELN (var) ARFEH (val) .

FHERBAREEATORID, MR RAEI L init XEFIEANBIRAIMR LR
(initializer blocks) = :
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open class Student constructor(var name: String, var age: Int) : Any() {

init {

println("Student{name=$name, age=%$age} created!")

FERNZET AR R P Mo R EAE AN E MR Em.

R RE
RS, Bt T UBEBRRIEEA constructorfRAGIEREL, RIGEREAERE A val 5 var

class MiddleSchoolStudent {

constructor(name: String, age: Int) {

}

WREE-NEIMWERE, BASPRAMERBFEZLLINERY, ZERFFE-—IENH—
MEE R this KEFRI :

class ElementarySchoolStudent public @MyAutowired constructor(name: String, age: Int) :
Student(name, age) {

override var weight: Float = f

constructor(name: String, age: Int, weight: Float) : this(name, age) {
this.weight = weight

MR—NEMEEZEFREE (F50K) WERE, 25— PNERNTAHESENTELEREL
& R E A ] LM =Z public.

BHEEMERK

BNURFBHEXMMERBERAER, BTN TER

class DontCreateMe private constructor() {

}

RXFBAAERDR, RTEEEEAEIMEREREFAUZ %, TANSEZ AR
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val dontCreateMe = DontCreateMe() // cannot access it

B2, AT MBI RE R EE| XM AR EMERBCREFIUTER

722 EEM

BNHLXDMWorldZE AR BN . BAIVTEEEERHREMN

class Worldl {
val yin: Int
val yang: Int

FKotlin®, HEXMEELLERIREN

cBhss Worldl {
val _yin: Int
val vang: Int

Property must be initialized or be abstract

=z [
ISV

BAEX W BH AL VIR T ¢

class Worldl {
val yin: Int =

val yang: Int =

BNEREAMARERE T AEZBNEENTIR

>>> class Worldl {
val yin: Int =
val yang: Int =

-}
>>> val wl = Worldl()

>>> wl.yin

>>> wl.yang

EEmWorld1ZKBHED, FElavaPFNMNEER

public final class Worldl {

private final int yin;

300

RAE, ERXDEHNBHELAERYENL, SHEDMRANIALAH

% Mabstract/E M



private final int yang = 1;
public final int getYin() {

return this.yin;

public final int getYang() {
return this.yang;

FATTIAEHY, Kotind 9K F R BT B getter 7k Msetter 3%, MBS Lb)avaE &5
e

7.2.3 RE (773%)
BANFRLG X PWorld1ZEF I E—DeREL
class World2 {
val yin: Int =

val yang: Int =

fun plus(): Int {

return yin + yang

val w2 = World2()
println(w2.plus()) // %t 1

7.3 MK

7.3.1 BIREMEX
EHEMRBBMORIHENXFTEEFabstractiB I FFRE ), FRAHmKRE.
THE— MR ENGT

abstract class Person(var name: String, var age: Int) : Any() {

abstract var addr: String
abstract val weight: Float

abstract fun doEat
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abstract fun doWalk()

fun doSwim() {
println("I am Swimming ... ")

open fun doSleep() {
println("I am Sleeping ... ")

7.3.2 IR KX

T LEEAXNMEES, AT IUEME FRE abstract fun doEat() abstract fun doWalk() ,

RIS o] XA EASKIAIREL fun doswin() , XA EREAIAZEfinalfy. HEREH, BINFEEEX

ANdoSwimA 2] :

56 class Tcacher{name: String, age: Int) : Person(name, age) {

57 @ override var addr: String = “HangZhou"

5 L) override val weight: Float = 10@.0f

g8 @ override fun doEat() {

E1 println{"Teacher is Eating ... ")

B2 1

54 @ override fun dowalk() {

65 println{"Teacher is Walking ... "}

BE }

oy

' ol override fun doSleep() {
super.doSleep()

7 println{“"Teacher is Sleeping ... ")

71 1

i al override fun doSwim()} {

T4 nrid "ol "Tansbmne S0 Coadimmiss "}
'dnSmm in 'Person’ is final and cannot be overridden |

F)

WMR—NREBERITRERES, B0 fun dosleep() FMLE I LopenkBFHIT, RiE
BN T IUEFEHFESIX/ open fun doSleep() :

class Teacher(name: String, age: Int) : Person(name, age) {
override var addr: String = "HangZhou"

override val weight: Float = 100.0f
override fun doEat() {

println("Teacher is Eating ... ")

override fun doWalk() {
println("Teacher is Walking ... ")
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}

override fun doSleep() {
super.doSleep()

println("Teacher is Sleeping ... ")
}
// override fun doSwim() { // cannot be overriden
// println("Teacher is Swimming ... ")
// )i

}

MR REBE—MEBRNRE  eREFH, MxARENSKI. MRERNFEREFH

abstract fun doEat()

RTHRBEFL BNEELSEWT

o HHER R EUN I Fabstract X B FHITIE M

o HMRREAHFEHRMopen, BiAHopent&if

o MRFREZEEAKALIL

o SHMRREHEM AMMERE, DHabtract X BFIEM, MRIEH T INEEELIRE,
XM R EBIAZ inal (FEWBEES) , MRBESESXPMERE, AXNEREN _Eopensk
BT,

733 MKEM
MR B Mt 2 Evarsival Bl #kabstracti& s, MEXBMHMNFERKRR S

abstract var addr : String
abstract val weight : Float

XTHRENE, BEIRNE !

1 R BHEEHREPAEEEL
2. MREFEPRBAEIMERE, ENHMRBUEFHVGENL. MRFEPEIVERY, HRE
PEET I EAGE R BT A B

SRR, HWMREMEBENXE

1R R E AT ApublicE{Fprotected (F AR Aprivate, NITRRER FRL K, FRELEST
ZH%E) . BRAEBRTEIA Apublic,

HEEU, X=FRE
abstract fun doEat
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abstract fun doWalk

fun doSwim() {

println("I am Swimming ... ")

AR ES R publichy.
BIMMERETHNEARTINERE, HKIAEfinalf, FTEN=1 R, SHE0avaIRBIT .

Y]

public abstract void doEat();
public abstract void doWalk();

public final void doSwim() {
String varl = "I am Swimming ... ";

System.out.println(varl);

2HRENTREAREENRLA, Lkl TENSEFRFHFESANTH
val p = Person("Jack", "28")

Cannot create an instance of an abstract class

SHMB—PRYRTFT—MARE, NFERNMA
override X BFRFTIPRZES RKEL :

WRERMKR TR KARXEHMR R, HAEH

¥

class Programmer(override var addr: String, override val weight: Float, name: String, a
ge: Int) : Person(name, age) {
override fun doEat() {

println("Programmer is Eating ... ")

override fun doWalk {

println("Programmer is Walking ... ")

WRFEXALIMXENMREE, AT T thE X A Habstractsk. g0

abstract class Writer(override var addr: String, override val weight: Float, name: Stri
ng, age: Int) : Person(name, age) {
override fun doEat {

println("Programmer is Eating ... ")

304



abstract override fun doWalk();

doWalkek U SREL ALK MR R, MARNETEPEERREX AR EE. HEHEXD
TR WA THRTE TEMEMabstractxBFRER.

WRHREPEFEHREN, BLUTEPLIEHREEMSRL, RIETRBAMRE. HlmEk

1= BB—TeacherZ 4k & Personk :

class Teacher(name: String, age: Int) : Person(name, age) {

override var addr: String // error, FiENIMGE, B3 FEH Nabstract
override val weight: Float // error, FHEYIIAL, B A Nabstract

XS, RERSEERE

class Teacher{name: String, age: Int) : Person(name, age) {
override var addr: String
override val weight: Float

’roperty must be initialized or be abstract

e s SR R
1

override fun dowplk() {
println{"Teacher is Walking ... ")
b
b

MRRTTER, ARANTEF, BRIPEMRBEMERIGBARN

class Teacher(name: String, age: Int) : Person(name, age) {
override var addr: String = "HangZhou"

override val weight: Float = 100.0f

override fun doEat() {

println("Teacher is Eating ... ")

override fun doWalk() {

println("Teacher is Walking ... ")

7410

741 FEOENX
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FlavaZkfl, Kotlin{# AinterfacefEpiE O <%

interface ProjectService

Kotlin B9#% A5 Java 8 Ay DKM, SHIREMLL, MNEBTUBESHROTTIEURITENLI:

interface ProjectService {
val name: String
val owner: String
fun save
fun print {
println("I am project")

7.4.2 LIEO
EORXEWEREN. HMNEAES « BRI —NED, WRESNH . BESEAT:

class ProjectServiceImpl : ProjectService

class ProjectMilestoneServiceImpl : ProjectService, MilestoneService

BT IS S MED
class Project

class Milestone

interface ProjectService {
val name: String
val owner: String
fun save
fun print() {
println("I am project")

interface MilestoneService {
val name: String
fun save
fun print() {

println("I am Milestone")
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class ProjectMilestoneServiceImpl : ProjectService, MilestoneService {
override val name: String
get() = "ProjectMilestone"
override val owner: String
get() = "Jack"

override fun save {

println("Save Project")

override fun print {
// super.print()
super<ProjectService>.print()
super<MilestoneService>.print()

}

override fun save {
println("Save Milestone")

}

HTRPRTRENERZIR, BITUEAKEFHRALE BEEHTETERRXEKNAEMRE
B, E\-TZISE’\]JFEEU!ZDT.

BE IR K LKA publicHlprotected il REE ; FREBYHA XK Mprivate i AT = ;

X
2T REMNBIHENRMALE, MRFEMXEKER—ET, WFHREBGK , N, F%
TEEBBLEK |

B FFEITUBKMNRXERREE, MREFEPEINTREBHRHNBATE, NskEREIR
%, ITENBREESEHEXENEZHRETE. MREBAFEPIHRORETEZHRRETE,
FEEFHsuperkBF Rt 1751 .

743 BEMBRE

Fekotlind, SUI4RRBEBEN TN @ IR—NENEMNEBZEXERKT B—PREAZNE

M, BAECHREEXNREHFEREBCHIINEFRBERER T HRRMEIN) AR EAR

KPR MHMTTERNTA super &R~

HESE print() B, EHIRIIEIAIProjectService. MilestoneServiceEiH — print() FE, X4

?ﬂiﬂ‘lﬁh‘%ﬁﬁﬁ super.print() AY, ZRIFH[IILEMERNEZFANERTEEAprintR EH,
XAMRMMUMBEAR

rid & override fun print() {
super.print()
arldl .-..En 'Erninrf':nrl.rirn‘-\. narintd )

Many supertypes available, please spemﬁr the one you mean in angle brackets, e.g. 'super<Foo>'
TLET
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XAEE, AT UER TENIEERAR

super<ProjectService>.print()

super<MilestoneService>.print()

744 EOTEM
EROPEROEE, THURBEN, AERBMHIRHII.

AWK AT, KSHOIKBEZ TR, 0 Controller. ApplicationService.
DomainService. Repository%s.,

AEDEAERS, FUENBUHRITRESH.

interface MilestoneService {
val name: String // fli%.1

val owner: String get() = "Jack" // Vjlnl#s
fun save
fun print() {

println("I am Milestone")

}

class MilestoneServiceImpl : MilestoneService {
override val name: String

get() = "MilestoneServiceImpl name"

override fun save {

println("save Milestone")

75 MEEMBEANESR

e LX)

BROTEZNMENHR, EXTHAFMENRN, BREENREHHR. GREF-IDED
MARRMEER, A#RE SROF-DEENRE, BEA.

EEE LXK 5]

BEORERTRS, TUEEMHELARHMEN. —PERRELR—IHRE, mM—PEAT
SKUEMEA,
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KMRBELP—1 A, EXRBLIEAFROMAETIE. B2, KTMUALIHMRESE PR
BIE, HR, AEXMELT, KOAEERREHR.

BEARFEMNITERSHNEZMRE. MMRENTUARNSSHMRMIEMRHTTIE.

witEE X5

MREBN—MEYHHER, AINRMR, MEOSITITANMER. MREZTBDRKBEEHITH
%, GFEEM. 74, BREOANZNEBI (f7H) #ITHKR.

BAE is a WXR, M BEOLHAMNEZE has a XK, MR—DRMBKTEMERE, NFE
DERMREKNME, MBEALARAFTEERXRERIXE,

BITEEAR, MREEIRS FENE EE—MREINRT. MBEOZ-MTHIE ER
— RS NRIT. HHRER

o XTHRE, WRBERNINITE, TUEBRAEMREPRINEELIN, FETURHT

TE

o MXNTEANARTT, MRBOHTTEE, WAHKIAXNEOEELIHITHE R R

KRR A ERER

ELPREFEAT, FRMREGRIHRR), B—MEMBEAEIT, BAXER A is a B AIXER, B
WMRIFAGETB, BAERLPBALMBEFERANIZTE B OM. tbaAfEAndroidd, FFizd
RO AR L View R ALTE

MBERRITPERNELENEXRFRE is a , M2 is like a , BHATIEBEEELYEK.
A—BRMERT 4K, HB/IOBBH FRIRXEMNBERBARR . ARMLTHR.

7.6 k&

PR EHEEMNREEAN—NEEZNTR, AABERRK, FERIEITUT RBLENINEE.
EKotlind, FrE RIS BRIAGKRANYIX PR K, BAnyHATEER TFjavah fyObjectz, FEAE
R A equals(),hashCode()FtoString)iX =77 3%

7.6.1 openzk

BR7HMZR K. ZOBATRIAEGA (KM) b, BABTRIE—DEABER Hopensy, XEEFHRIH
o] UK IX Nopenzk,

HEANEEX—DIER, FEEMopen K EF:

open class Base{

}

309



IR, HREEEIAopenHy,
REEFERERES : #HIT4K

class SubClass : Base(){
}

)

MRBRXEEWERE, BANTETENENEREFHTHR, RHHIENT DUEFFEWIERE
= —RAIE R BT

VB &S
open class Base(type:String){

/1T
class SubClass(type:String) : Base(type){

Kotlind 8y override EEMjavaf W B ARG, EAKotinfREMH REEZ AT, FALFE
BHBWETS IR EUE Hopen:

open fun doSomething() {}

SRIEEIToverridetric SR ES

override fun doSomething() {
super.doSomething()

}

RIFFHY, R R B K% O E XH R EECA R 2 openfy o

overrideEE M EEth Ropent, MRFLEEAEES, o UERIEIENfinal :

open class : Base{
constructor(type:String) : super(type){

}

final override fun {
super.doSomething()

}

}
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7.6.2 ZELHK

FUERBEBESIH—NEBAEESANLE, FIIAC+H+., BATEXMNMEERZ A ZEHRK (multiple
inheritance) . ZEHASH X MHMEEAELEN (DOD : Diamond Of Death) BYE Zxi4 o).
KotlinfRlava—#¥, RBXRHAZHK, TA—PFENXAGF—PRERFE MESHRMOTH=
T, FAXMENinterface A& T RLI B HRAIINEE.

HRBRG)

package com.easy.kotlin

abstract class Animal {
fun doEat() {
println("Animal Eating")

abstract class Plant {
fun doEat {
println("Plant Eating")

interface Runnable {
fun doRun

interface Flyable {
fun doFly

class Dog : Animal(), Runnable {
override fun doRun {

println("Dog Running")

class Eagle : Animal(), Flyable {
override fun doFly() {
println("Eagle Flying")

/7 MRS, RETK AR
class Archaeopteryx : Animal(), Runnable, Flyable {
override fun doRun {
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fun

println("Archaeopteryx Running")

override fun doFly {
println("Archaeopteryx Flying")

main {
val d = Dog()

d.doEat()

d.doRun()

val e = Eagle()
e.doEat()
e.doFly()

val a = Archaeopteryx()
a.doEat()
a.doFly()
a.doRun()

FRREEZEHXR, BNOHETAT

abstract class Animal

interface Runnable fun doEat() interface Flyable
mal
- ~
fun doRun() fun doFly() \\

| |

| 1

| |

| |

Dog Eagle !
!
I
override fun doRun() override fun doFiy() /
/
/
\ /
\ /!
LY /!
N ,f
\\ p
“ ’
~ 7’
~ ’
~ .
- -
~ " - o
I Archaeopteryx Pl
i -
“‘n. — - -
e ————— override fundoRunf)  [T————< -
override fun doFly()

FATTTIAFEH, ArchaeopteryxZk7& 7 Animalzk, 7 X FKdoEat()EETNEE ; LI 7 Runnableiz
A, #H 7 doRun()EREHSE ; SKEL T Flyableiz O, #H 7 doFly() &R EHSE
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AXE, RMNBEILASMEAD, BTN THSITE, IARRITSNERHNERMLEARX
.,

7.7 Bk
KotinfIM LK EX AT :

public abstract class Enum<E : Enum<E>>(name: String, ordinal: Int): Comparable<E> {
companion object {}

public final val name: String
public final val ordinal: Int

public override final fun compareTo : Int
protected final fun clone(): Any

public override final fun equals : Boolean
public override final fun hashCode(): Int

public override fun toString(): String

BT UAEBE, XPIEXERDEN

public final val name: String
public final val ordinal: Int

D RRTHRREN RIER TAAALE.

RIRS, BATH]IUE B AR2E2KE LI T Comparabled# M.

7.7.1 MEREARZE
MEXNREANAER LML T RN
enum class Direction {

NORTH, SOUTH, WEST, EAST

>>> val north = Direction.NORTH
>>> north.name
NORTH

>>> north.ordinal

>>> north is Direction
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BMEEEHRE—INR. WEEERESDH

7.7.2 iR HAE{E
BATET A0 TR B2 2 018

|

enum class Color(val rgb: Int) {

RED( ),
GREEN( ),
BLUE( )

>>> val red = Color.RED
>>> red.rgb

Ao, MEEELITUFHACHESRE

enum class ActivtylLifeState {

onCreate {

override fun signal = onStart
¥
onStart {

override fun signal = onStop
¥
onStop {

override fun signal = onStart
¥

onDestroy {

override fun signal() = onDestroy

};

abstract fun signal(): ActivtylLifeState

>>> val s = ActivtyLifeState.onCreate
>>> println(s.signal())
onStart

773 EANEFEEE
FAME AenumValues() R EUR S HAZE RO R
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@SinceKotlin("1.1")
public inline fun <reified T : Enum<T>> enumValues(): Array<T>

FIMMEEE, BIAES name ZFRH ordinal fIEAIEM(X/MERIavafIEnumE B A

val name: String

val ordinal: Int

=B
enum class RGB { RED, GREEN, BLUE }
>>> val rgbs = enumValues<RGB>().joinToString { "${it.name} : ${it.ordinal} " }

>>> rgbs
RED : © , GREEN : 1 , BLUE :

BNERFRT —MEEREEE, BMEMEHRE enumvalues<raB>() FH T RCBI KM FTE
HMEE, £/ it.name it.ordinal HIFHEE MBS ENBRMAUE.

Ao, BT NBEEXMEEMNE

enum class Color(val rgb: Int) {

RED( )>
GREEN( ),
BLUE( )

}

>>> val colors = enumValues<Color>().joinToString { "${it.rgb} : ${it.name} : ${it.ordi
nal} " }
>>> colors

: RED : ) : GREEN : ) : BLUE :

R, BANTUERZFER it.regd FRIBEMZREINNNEME.
7.8 EfEAk
Kotlin 8325 Java HER= L H A,

7.8.1 FHEE R

annotation class V¥4

HABRG)
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@Target(AnnotationTarget
AnnotationTarget.
AnnotationTarget.
AnnotationTarget.
AnnotationTarget.
.TYPE,

.TYPEALIAS,

. TYPE_PARAMETER,
.VALUE_PARAMETER)

AnnotationTarget
AnnotationTarget
AnnotationTarget
AnnotationTarget

.CLASS,

FUNCTION,
EXPRESSION,
FIELD,
LOCAL_VARIABLE,

@Retention(AnnotationRetention.SOURCE)
@MustBeDocumented

@Repeatable

annotation class

@Target(AnnotationTarget.FUNCTION)
@Retention(AnnotationRetention.SOURCE)
@MustBeDocumented

@Repeatable

annotation class

@Target(AnnotationTarget.CONSTRUCTOR)
@Retention(AnnotationRetention.SOURCE)
@MustBeDocumented

@Repeatable

annotation class

HLEEAORES, BB EDERERINTTIEM(meta-annotation) W ITERIEEHMEM

o @Target @ EEXMEMIUFATMETERCE, R, B KL, FF);

e @Retention : IEEXNMEEIEEBRSHREFIHEIFFM class XMHF, UMREEBETHEST
@itk SHi5RETE

o @Repeatable | RIFEENTELZRERE—MEE

e @MustBeDocumented : FRRXMEBEATT APl 9—ER4, ZEBEN=E R APl UMK E
REERT, RiZBEXMERNER.

XJLERE X FE kotlin/annotation/Annotations.kt K/,

7.8.2 ERI#E

ERROT IR, B B
HTTEfE@TargetE X o

TE

KB FE, XPHIZER
O A

@MagicClass class @
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constructor(index: Int) : this() {

this.index = index

}

@MagicClass var index: Int =

@MagicFunction fun {
}

ERETMERS L, ITMERLTINLEXREF  “constructor”
@agicClass class @ O {

}

7.9 B IR (Singleton) 5 ¥ & XF % (companion object)
7.9.1 B (Singleton)

BHRAREN. E—MERANKERITER. #ld0, Springd fBeanBIAFL 2R A, Bid B H
BRITMURIERGEF—PNERF %Ol BI—PERIF-PHIREH.

BAAavaSL I —E B A B IR RBAT

class {
private static Singleton instance;

private {}
public static Singleton {
if (instance == null) {

instance = new Singleton();

}
return instance;
}
¥
M AAD

Singleton singletonl = Singleton.getInstance();
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INEY, ?iiﬂ]f'ﬁ?"i@]*':PEEHT—/\%’E%%*E’\] Singleton instance &, REFEMR—IF
BEHIE RS private Singleton() {} , XM ABFMWEREESIMNILEEZBIInewI T REE
PUE S

Singleton singleton2 = new Singleton(); //error, cannot private access

[RIRMHE—"publickYFREX 4 BT L AYME—SEBIRYERZSTTE getInstance() . HANXEBH/EHMZE—D
EENBEGE BREEATEM.

7.9.2 object3f &

Kotind%F BSEMMT A E2thiRM T LIMAMUTLGINIIE, HNTNERXET
object 7 HH—objectIf&:

object AdminUser {

val username: String = "admin"
val password: String = "admin"
fun getTimestamp = SimpleDateFormat .format )
fun md5Password = EncoderByMd5 )
}
M ARES

val adminUser = AdminUser.username

val adminPassword = AdminUser.md5Password()

println(adminUser) // admin

println(adminPassword) // g+@yLfaPVYXUf6TMIdXFXw==, X/ MAEKIZITH 2454k

AT TIEAEREPLAETI A, BNBFE—NRAEIRE

>>> object User {
val username: String = "admin"

val password: String = "admin"

objectX R REEBII XS R B FKIH0E

>>> User.username
admin
>>> User.password

admin

BER TE XA MAE R EL
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>>> val u = User()

error: expression 'User' of type 'Linel30.User' cannot be invoked as a function. The fu
nction 'invoke()' is not found

val u = User()

A

AT EMERM T fEobject y REVMEE, FAHELERY object User RIRIBRZRIEAIavaRB !

public final class User {

@NotNull
private static final String username = "admin";
@NotNull
private static final String password = "admin";

public static final User INSTANCE;

@NotNull
public final String getUsername() {

return username;

@NotNull
public final String getPassword {

return password;

private User() {

INSTANCE = (User)this;
username = "admin";
password = "admin";

}

static {
new User();

}

M EEHREFRD, HNTIUEWNT f#EKotlinfYobject B /EHI—LLJRIE
7.9.3 #%E (Nested) object3f %
X/ Nobject X RIET] I E|— MK EE

class DataProcessor {
fun process {

println("Process Data")
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object FileUtils {

val userHome = "/Users/jack/"

fun : String {
var content = ""

val f = File(file)

f.forEachLine { content = content + it + "\n" }

return content

}
}
}
MIHALED

DataProcessor.FileUtils.userHome // /Users/jack/
DataProcessor.FileUtils.getFileContent("test.data") // it SCHRIA%

BERE, BNREEEIT KM BIREREIZE S Eobject, FEEFEANELGIEIH. TEAMNS E2HEIR
1y

val dp = DataProcessor()

dp.FileUtils.userHome // error, Nested object FileUtils cannot access object via refere
nce

FiHlavarhBE RS —LUtiIsk, XAFRIEIAEKotlin gt o] X E £ Mobject X &

object HttpUtils {
val client = OkHttpClient()

@Throws (Exception::class)
fun getSync(url: String): String? {
val request = Request.Builder()
.url(url)
.build()

val response = client.newCall(request).execute()

if (!response.isSuccessful()) throw IOException("Unexpected code " + response)

val responseHeaders = response.headers()
for (i in @..responseHeaders.size() - 1) {

println(responseHeaders.name(i) + ": " + responseHeaders.value(i))

}

return response.body()?.string()
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@Throws (Exception::class)
fun getAsync(url: String) {
var result: String? = ""

val request = Request.Builder()
.url(url)
.build()
client.newCall(request).enqueue(object : Callback {
override fun onFailure(call: Call, e: IOException?) {
e?.printStackTrace()

@Throws (IOException::class)
override fun onResponse(call: Call, response: Response) {

if (!response.isSuccessful()) throw IOException("Unexpected code " + re

sponse)
val responseHeaders = response.headers()
for (i in @..responseHeaders.size() - 1) {

println(responseHeaders.name(i) + ": " + responseHeaders.value(i))
}
result = response.body()?.string()
println(result)
}
P
}
}
M

val url = "http://www.baidu.com"

val htmll = HttpUtils.getSync(url) // [@get
println("htmli=${html1}")
HttpUtils.getAsync(url) // 5 Pget

7.9.4 E#object

TF, ERBTR, FREERNFENXE— N EEANNSR, BAXNERTUERATENE
FZobjectly AR :

fun : Double {
val porigin = object {

var X =
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var y = 0.0
¥

return Math.sqrt((x - porigin.x) * (x - porigin.x) + (y - porigin.y) * (y - porigin
-y))
}

MIHALED

distance(3.0, 4.9)

HRARNE, BERNFIATMURERMAG ERASHARNEE, KBrRE

Ep)

class AnonymousObjectType {
/] RA R, R EE X object A
private fun privateFoo() = object {

val x: String = "x

/1 ~EEE, REFEEE Any
fun publicFoo() = object {
val x: String = "x" // JiEviiA

fun test() {
val x1 = privateFoo().x // Works

//val x2 = publicFoo().x // ERROR: Unresolved reference 'x

fun main(args: Array<String>) {
AnonymousObjectType().publicFoo().x // Unresolved reference 'x'

R Java ERNABKAEL, object W RFAERPHIRBET UIFEREBEEENIERBNELE
Java RNEIRYE, XAFRT final L&)

(5

fun countCompare() {

var list = mutableListof(1, 4, 3, 7, 11, 9, 10, 20)

var countCompare = 0

Collections.sort(list, object : Comparator<Int> {

override fun compare(ol: Int, o02: Int): Int {

countCompare++
println("countCompare=$countCompare")
println(list)

return ol.compareTo(o2)
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}

M ARED
countCompare()

countCompare=1
[1, 4, 3, 7, 11, 9, 1o, 20]

countCompare=17
[1, 3, 4, 7, 9, 1o, 11, 20]

7.9.5 £ 4 X & (companion object)

KotlindiRIZ 7 E4EXtE , B companion object XEF 7 HA:

class DataProcessor {
fun process {

println("Process Data")

object FileUtils {
val userHome = "/Users/jack/"

fun getFileContent : String {
var content = ""

val f = File(file)

f.forEachLine { content = content + it + "\n" }

return content

companion object StringUtils {
fun isEmpty : Boolean {
return s.isEmpty()

—PERRBEINMHENR . BRHER THNEEZHRMN
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class ClassA {
companion object Factory {
fun create(): ClassA = ClassA()

companion object Factory2 { // error, only 1 companion object is allowed per class

fun create(): MyClass = MyClass()

—DERMHFENREIASIFHHZCompanion:

class ClassB {
companion object {
fun create(): ClassB = ClassB()
fun get() = "Hi, I am CompanyB"

BANT X E R A avaf SR P EMBSTTE—HEA— N ENOFENRNRE, BHEREES
7R, EMMRIBRSAESEEIRR) |

ClassB.Companion.index
ClassB.Companion.create()
ClassB.Companion.get()

Hr, Companiont] AEHEAE :

ClassB.index
ClassB.create()
ClassB.get()

SR, BB RUSEFEXN KRR

class ClassC {
var index = 0
fun get(index: Int): Int {

return 0

companion object CompanyC {
fun create(): ClassC = ClassC()
fun get() = "Hi, I am CompanyC"
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MRS

ClassC.index

ClassC.create()// com.easy.kotli.ClassC@7440e464, HiKiZiTEHEZAL
ClassC.get() // Hi, I am CompanyC

ClassC.CompanyC.index

ClassC.CompanyC.create()

ClassC.CompanyC.get()

AN RV EERN NEEMBEITR, 5 Java 5 HIRhesa018 XAB LR,
BIEEAENRAMABRRGEMBSNESHR, AETHMIIMNARELTRALFMR. M
B, ®eTYLHEA

interface BeanFactory<T> {
fun 3 T

}

class {
companion object : BeanFactory<MyClass> {
override fun : MyClass {
println("MyClass Created!")
return MyClass()

MRS

MyClass.create()
MyClass.Companion.create()

A5, MRIELEMavah BB S AR RERSTTRRGE, BATTIUA

@IvmField)T## : £ 51ZEMHRMNESTER @vmStaticiEf# | ABGIXNRIFETRPER
Xt R AYERIS TT0E

7.10 sealed Z#Hf3
7.10.1 At afEAmEAE
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BN LAERHenumE R —+E LLINRE —PenumZEH MoneyUnit, EX T IT. fA. XL
Bi, MERENTEHERMEENERLELERN, MAZRERBARNERFHT
BT, A, DT

B, sealedfIHAIKIN, —NEZPTINRITHsealed, 2D T BREIZKMGEALEN, K—MER
HAERREFARI G, MARRAETHMBAIKE.

ARMBEN L, sealedXEMEERMNY R MEXBENERESHEXRM, BEEMEFTERTHE
— B, MEHEN—DTFEITUETTEERTNZ LA,

7.10.1 FHHRE K

BEA—NEBHE FTEEXBIEARIN sealed BT, BHEMNFAE FRAELNSBHLER
—AXFHRER (£ Kotlin 1.1 28I, ZMNEMAE | FROBREEREHELF HNAT)

sealed class Expression

class Unit : Expression()

data class Const(val number: Double) : Expression()

data class Sum(val el: Expression, val e2: Expression) : Expression()

data class Multiply(val el: Expression, val e2: Expression) : Expression()
object NaN : Expression()

FRBEHENTEDSEEFH when RIARNHE, RBRILEQUBES TFAAEHER, MELHEER
n—A else ¥4 :

fun eval : Double = when {
is Unit ->
is Const -> expr.number
is Sum -> eval(expr.el) + eval(expr.e2)
is Multiply -> eval(expr.el) * eval(expr.e2)
NaN -> Double.NaN
/] AHFRE “else” 1A, PIARMEALAE R | FraRIHL
}

MRS

fun main {
val u = eval(Unit())
val a = eval(Const(1.1))
val b = eval(Sum(Const( ), Const( )))
val ¢ = eval(Multiply(Const( ), Const( )))
println(u)
println(a)
println(b)
println(c)
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L i
1.0
1.1

10.0
100.0

7.11 data FIEA
7.11.1 SR EPE val/var

EFIEHEERZ R, BNERE-TIIMEFRHNSE,

BE—:

class Aook(name: String)

XS, XPnameTEBELEFIIMNBIAEEIN. ENNNRFEZFIavafREBHAT

public final class {
public Aook(@NotNull String name) {
Intrinsics.checkParameterIsNotNull(name, "name");

super();

5= BERXPnameTEBWIAFEE], AT IUAEEE D HEEH
FHSERESRT

class (name: String) {

val name = name

MIAALAD

val cook = Cook("Cook")
cook.name

XF R f9)avaSRIL R A2

public final class {

327

PN —

"=,



@NotNull

private final String name;

@otNull
public final String getName() {

return this.name;

}

public Cook {
Intrinsics.checkParameterIsNotNull(name, "name");
super();
this.name = name;

}

}
B5x="

class Dook(val name: String)
class Eook(var name: String)

MR P Evar, vall&iimE e, KotinmFBe BT (14 Mgetter. setterF 3.

TEMEEX N A JavaCRLHLZ ¢

public final class Dook {
@NotNull

private final String name;

@NotNull
public final String getName() {

return this.name;

}

public Dook {
Intrinsics.checkParameterIsNotNull(name, "name");
super();
this.name = name;

public final class Eook {
@NotNull

private String name;
@NotNull

public final String getName {

return this.name;
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public final void {
Intrinsics.checkParameterIsNotNull(varl, "<set-?>");

this.name = varl;

public {
Intrinsics.checkParameterIsNotNull(name, "name");

super();

this.name = name;

MHAH
val dook = Dook("Dook")
dook.name

val eook = Eook("Eook")

eook.name
TEBHNKRFESI—TKotind YIRS @ data class

7.11.2 FuH LK
AN SlavaRIBIEHE, SEHUR—ERREFEIENL. L

e POJOZ : POJO%% J\75P|aiﬂ Ordinary Java Object / Pure Old Java Object, B 3Co] IMBRERL @ &

WlavaZ, BB ¥ getter/setterfrk M ABFIE 5L o] IXFRVEPOIO,
e DTOZ : Data Transfer Object, BN ZRE, ZIEATRIIESRESEZEINEEZEXT
%

o VO : VOB ALK — =2 ViewObject, — & ValueObject,

o POZK : Persisent Object, FAXER., Ell/HA—EHEUHMEM N getMset FiEHM. PORTE
BFABER, BAXBEFEREUE.

e BOZE : Business Object, WENRE, RrNABRFIEA “F9" BB LEE,
e DOZ : Domain Object, FUHXHR, BEMIELHFPIME HRNOBRR TR S LA,

48
45

~J o

REFANFEIRAQERE P SLAE, RERHNLAELEPOIOE, EHEMRBEMX KAset
get71k, REXEINNITELAE B TH LB 5 E83EAtoString 7T 7% .

7.11.3 #3E¥ data class BIHES
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# Kotlin /1, BN XHFNTHILELNES, FEESEELMT X, ugEdEsE

data class Book(val name: String)
data class Fook(var name: String)
data class User(
val name: String,
val gender: String,
val age: Int
) o
fun validate(): Boolean {

return

XERvar/valZgHRET EH., AARFRELEIWERBTFPENMRERYE, BERIUTER
£

equals()/hashCode()

toString() : &3 User(name=Jacky, gender=Male, age=10)

componentN() BREL : $% 7 BT X BT BrA J& P component1 (). component2() ...
copy() Hi%k

MRBIMNEEX 7TXERE, SERARXELES 7T XERE, RBERALCSHEELEN.
M ARAD

val book = Book("Book")
book.name
book. copy("Book2™")

val jack = User("Jack", "Male", 1)
jack.name

jack.gender

jack.age

jack.toString()

jack.validate()

val olderJack = jack.copy(age = 2)

val anotherJack = jack.copy(name "Jacky", age = )

H—EZET, BNBEEF—AIMNEZRXBETENTNEN, MEEBOHRIFAE. copy() &
Al mAR. B EmAIAY User Z£Acopy R EXRIE R

val olderJack = jack.copy(age = 2)
val anotherJack = jack.copy(name = "Jacky", age = 10)
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7.11.4 BHEIAIBRH
BB W T RORHIZR
LEMEERRETLET IS, TENSHRMERMN

data class Gook // error, data class must have at least one primary constructor paramet
er

2. T MERHNPTBSHBTEIRCH val 5 var ;
data class Hook(name: String)// error, data class must have only var/val property

BRESEE—1F, BIREM T INEREMERE

nn

data class (val name: String =
A, IBaseB {

, val password: String = "") : DBase(), IBase

var isActive =
constructor(name: String, password: String, isActive: Boolean) : this(name, passwor

d) {

this.isActive = isActive

SEHREARERHMR . . BHHEARN., BHEBR, THNSEEFIHIRMN

abstract data class Iook(val name: String) // modifier abstract is incompatible with da
ta

open data class Jook(val name: String) // modifier abstract is incompatible with data
sealed data class Kook(val name: String)// modifier sealed is incompatible with data

inner data class Look(val name: String)// modifier inner is incompatible with data

HHEE R gE2finalfy

final data class Mook(val name: String) // modifier abstract is incompatible with data

AFELIZAEIRERGELIEA. B 118, #IEXTNY REME. KBRH

open class
interface IBaseA
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interface IBaseB

data class LoginUser(val name: String, val password: String) : DBase(), IBaseA, IBaseB

{

override fun equals : Boolean {

return super.equals(other)

}

override fun hashCode(): Int {
return super.hashCode()

}

override fun toString(): String {
return super.toString()

}

fun validate(): Boolean {
return

}

}
AR

val loginUserl = LoginUser("Admin", "admin")
println(loginUserl.componentl())
println(loginUserl.component2())
println(loginUserl.name)
println(loginUserl.password)
println(loginUserl.toString())

Tfau i

Admin
admin
Admin
admin
com.easy.kotlin.LoginUser@7440e464

o INEY, BTFHIIES T override fun toString(): String , X A% H RN PVERE M H
HAE.

MBHRNFAEB XA PoString R, MESERIAG L

LoginUser(name=Admin, password=admin)

332



FEMERFRAOEERE, BERBNERLITHIEname. password 98, WRIAVEHE -
EZMMERE, BNREXNAENEMHEERIMERT

data class LoginUser(val name: String =
A, IBaseB {

, val password: String = "") : DBase(), IBase

REFHNECBRNRHNER, ST NERER

val loginUser3 = LoginUser()
loginUser3.name
loginUser3.password

7.11.5 FHEAE N EN
#RAIHE Y F Component &AL RIS

val helen = User("Helen", "Female", 15)
val (name, gender, age) = helen
println("$name, $gender, $age years of age")

Tfau i

Helen, Female, 15 years of age
7.11.6 ¥RAEEIEI Pair 1 Triple
FROERE R B Z T4 Pairkmt e — MRS

public data class <out A, out B>(
public val first: A,
public val second: B) : Serializable {

public override fun : String = "

KotlinkRAEEE, SYPairsRIRIBAN T e HR AL ListAY Y fR R &K -
public fun <T> Pair<T, T>.tolList(): List<T> = listOf(first, second)
B =JThTriplezk :

public data class <out A, out B, out C>(

333



public val first: A,
public val second: B,
public val third: C) : Serializable {
public override fun toString(): String = " "

}

fun <T> Triple<T, T, T>.tolList(): List<T> listoOf

7.12 #E3 (Nested Class)

7.12.1 #xEE : XHPAYK
Ko UBmREAEHMEFR, TUREZE

class NestedClassesDemo {
class Outer {
private val zero: Int =

val one: Int =

class Nested {

fun getTwo() = 2
class Nestedl {
val three =
fun getFour() = 4
}
}
}
}
A
val one = NestedClassesDemo.Outer().one

val two = NestedClassesDemo.Outer.Nested().getTwo()

val three = NestedClassesDemo.Outer.Nested.Nestedl().three
val four = NestedClassesDemo.Outer.Nested.Nestedl().getFour()
println(one)

println(two)

println(three)

println(four)

BITUEL, BaHREXNATARERFER £4. . AZLOEHE, AL LEXBXRIFE.
TBHBRESR, RAEFEIMNBENSIAE, UL ESEMNIENTERN

class NestedClassesDemo {

class Outer {
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private val zero: Int =

val one: Int =
class Nested {
fun getTwo() = 2
fun accessOuter = 4

println(zero) // error, cannot access outer class

println(one) // error, cannot access outer class

FA1fENestedZkdh, JFR]ARE|Outerk Ry Ezero, one, WREEiFEF, BKNRBEAL
NestedZ5BIE ML inner XBFEIF, RIPXE—MHREMNNIRE,

7.12.2 &R (Inner Class)
KO AFRIC A inner IIERETSIA I SMBEAIAL R . WEPRSHH — M IIMBEANRAISIA ¢
class NestedClassesDemo {

class Outer {

private val zero: Int

val one: Int =

inner class Inner {
fun accessOuter = 4
println(zero) // works

println(one) // works

MRS

val innerClass = NestedClassesDemo.Outer().Inner().accessOuter()

FATTINEE], HipiE inner class Inner AYRHE, IANEFAAIZ outer().Inner() , XEHHET
Outerf3 % 5| H. REBHREXEEZEFALXZFONARXD .

7.12.3 E&ZRNEPIE (Annonymous Inner Class)
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ERRERE, REXAERFHABE. RRIAEE, BAECBARBETDIAEIMNIENTEN,

BMEANERALIE—NERABPELH

<

class NestedClassesDemo {
class AnonymousInnerClassDemo {
var isRunning =
fun doRun() {
Thread(object : Runnable {
override fun run() {
isRunning =
println("doRun : i am running, isRunning = $isRunning")
}
}).start()

MR FEREI Java 5O, BIRFEMHRITERN Java HOMKH], Gl E@EEIFHE

Runnable¥ 0O :

@FunctionalInterface
public interface Runnable {

public abstract void run();

BT EBlambdaFA R EIRE, TEHN/IMEZHZ TN

fun doStop() {
var isRunning
Thread({
isRunning =

println("doStop: i am not running, isRunning = $isRunning")
}).start()

fun doWait {
var isRunning =
val wait = Runnable {

isRunning =

println("doWait: i am waiting, isRunning = $isRunning")

Thread(wait).start()
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fun {

var isRunning =

val wait = {
isRunning =
println("doNotify: i notify, isRunning = $isRunning")

Thread(wait).start()

MG

NestedClassesDemo.Outer.AnonymousInnerClassDemo().doRun()
NestedClassesDemo.Outer.AnonymousInnerClassDemo().doStop()
NestedClassesDemo.Outer.AnonymousInnerClassDemo().doWait()

NestedClassesDemo.Outer.AnonymousInnerClassDemo().doNotify()

B

doRun : i am running, isRunning = true
doStop: i am not running, isRunning = false
doWait: i am waiting, isRunning = false

doNotify: i notify, isRunning = false
X FlambdaFRE X U R R RE, RINEET—FEHFEI.
7.13 Z£#E(Delegation)

7.13.1 K¥EE4E (Proxy Pattern)

R, BIRETER.

AREERF, FRINESERER—MER, BRFRONREBFEREZREA—IHEREKL
E, REEAE—IEAEIDT, WEZHMAOER, MRSRE, KRR, BREEXLAR LEHE
IR ERAT REER.

REERAESENT UARERERMK, SEEINT UELImixin CREXE) . FEEAN
ERRBERESKRILMRBEABHEK, MAMBHENEN.

—MRIEEXA)ava BB RE]
package com.easy.kotlin;

interface {
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public void request();

class JRealSubject implements JSubject {
@Override
public void request() {
System.out.println("JRealSubject Requesting");

class JProxy implements JSubject {

private JSubject subject = null;

/ /383 it R A i A
public JProxy(JSubject sub) {

this.subject = sub;

@Override

public void request() { //SE¥l4EH R 5E XI5k
this.before();
this.subject.request();
this.after();

private void before() {

System.out.println("JProxy Before Requesting ");

private void after() {
System.out.println("JProxy After Requesting ");

public class DelegateDemo {
public static void main(String[] args) {
JRealSubject jRealSubject = new JRealSubject();
JProxy jProxy = new JProxy(jRealSubject);
jProxy.request();

ar

JProxy Before Requesting
JRealSubject Requesting
JProxy After Requesting
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7.13.2 K A9ZEFE(Class Delegation)

IR ZIFRHIER A object I R—HF, Kotlin EIEE EERE XHEEEL.
(TR

package com.easy.kotlin
import java.util.*

interface Subject {
fun hello

class RealSubject(val name: String) : Subject {
override fun hello() {
val now = Date()
println("Hello, REAL $name! Now is $now")

class ProxySubject(val sb: Subject) : Subject by sb {
override fun hello {
println("Before ! Now is ${Date()}")
sb.hello()
println("After ! Now is ${Date()}")

}

}

fun main {
val subject = RealSubject("World")
subject.hello()
println("-----------------ooo - D)
val proxySubject = ProxySubject(subject)
proxySubject.hello()

}

FEXANFH, FIEARIEZ ProxySubject 28732 0 Subject, FHFRBEMBRLBNTEZRLE—NE
ERFTHsb :

class ProxySubject(val sb: Subject) : Subject by sb

ProxySubject FYfBEEISubjectd Y by sb Firsb EE T ProxySubject FNEBTEAE
RN, BAEBEES T K%L override fun hello() .
AT
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fun main {
val subject = RealSubject("World")
subject.hello()
println("---------------emo- ")
val proxySubject = ProxySubject(subject)
proxySubject.hello()

B

Hello, REAL World! Now is Wed Jul @5 ©2:45:42 CST 2017

Before ! Now is Wed Jul ©5 ©2:45:42 CST 2017
Hello, REAL World! Now is Wed Jul @5 ©2:45:42 CST 2017
After ! Now is Wed Jul ©5 ©2:45:42 CST 2017

7.13.3 £¥E/E ™ (Delegated Properties)
BENTEMEXE, BIRESXARTENNEFHEREN

class NormalPropertiesDemo {

var content: String = "NormalProperties init content”

BaXcontentBHBER IR . BUHZRBRTFTEMHEBTLNEN.
an

o FEREM (lazy properties) : RIEEREERAENITE

o TMEEM (observable properties) : MUTHR SR EIH XL EM T ERBEM
o EEENMEBMMEEAE—IBE (map) #, MARENFELEBMNFERF.
ZEEM

Kotlin ¥ ZFEEM:

class DelegatePropertiesDemo {

var content: String by Content()

override fun toString(): String {

return "DelegatePropertiesDemo Class"

class Content {

operator fun getValue
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: String {
return "${delegatePropertiesDemo} property '${property.name}' = 'Balalala ...

operator fun setValue

{
println("${delegatePropertiesDemo} property '${property.name}' is setting value

"$value'")

}

f var content: String by Content() F, by FEMFIARM content() BLEIZEM ZIEH
&R, contentBHXNNA get() (1 set() ) SHWZEITLL Content() AY operator fun
getvalue() 1 operator fun setvalue() HE, XFPMRIEZLIAN, MESEREFRE.

MIHAAD

val n = NormalPropertiesDemo()
println(n.content)

n.content = "Lao tze"
println(n.content)

val e = DelegatePropertiesDemo()
println(e.content) // call Content.getValue
e.content = "Confucius" // call Content.setValue
println(e.content) // call Content.getValue

B

NormalProperties init content

Lao tze

DelegatePropertiesDemo Class property ‘content' = 'Balalala ...
DelegatePropertiesDemo Class property 'content' is setting value: 'Confucius’

DelegatePropertiesDemo Class property 'content' = 'Balalala ...

WInEE R lazy
lazy() BREUEX AT :

@kotlin.jvm.JvmVersion
public fun <T> lazy(initializer: () -> T): Lazy<T> = SynchronizedLazyImpl(initializer)

EEX— lambda FIRE— Lazy SKHIASREL, IR EASSAI XD STIBINE BRI
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F—XKIEA get) SMITEZIBL lazy() B lamda RIARFCR TER, FEIAA get() RZ21RME
ZRICEHER.

RIGRB

val synchronizedLazyImpl = lazy({
println("lazyValueSynchronizedl 3!")
println("lazyValueSynchronizedl 2!")
println("lazyValueSynchronizedl 1!")

"Hello, lazyValueSynchronizedl !

}

val lazyValueSynchronizedl: String by synchronizedLazyImpl
println(lazyValueSynchronizedl)
println(lazyValueSynchronizedl)

val lazyValueSynchronized2: String by lazy {
println("lazyValueSynchronized2 3!")
println("lazyValueSynchronized2 2!")
println("lazyValueSynchronized2 1!")

"Hello, lazyValueSynchronized2 !

println(lazyValueSynchronized2)
println(lazyValueSynchronized2)

e u

lazyValueSynchronizedl 3!
lazyValueSynchronizedl 2!
lazyValueSynchronizedl 1!
Hello, lazyValueSynchronizedl !
Hello, lazyValueSynchronizedl !

lazyValueSynchronized2 3!
lazyValueSynchronized2 2!
lazyValueSynchronized2 1!
Hello, lazyValueSynchronized2 !
Hello, lazyValueSynchronized2 !

EINBAT, T lazy BHAIRERRLH (synchronized) , TERMEEEENH :

val synchronizedLazyImpl = lazy({
println("lazyValueSynchronizedl 3!")
println("lazyValueSynchronizedl 2!")
println("lazyValueSynchronizedl 1!")
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"Hello, lazyValueSynchronizedl !
}

val synchronizedLazyImpl2 = lazy(LazyThreadSafetyMode.SYNCHRONIZED, {
println("lazyValueSynchronizedl 3!")
println("lazyValueSynchronizedl 2!")
println("lazyValueSynchronizedl 1!")

"Hello, lazyValueSynchronizedl !

1)

ZERZEREN. MA4EXEIHENE.
MREUER SN EETURNRGT, AFERLH, &

A LazyThreadSafetyMode.PUBLICATION

val lazyValuePublication: String by lazy(LazyThreadSafetyMode.PUBLICATION, {
println("lazyValuePublication 3!")
println("lazyValuePublication 2!")
println("lazyValuePublication 1!")

"Hello, lazyValuePublication !
)]

MINREBHENMIB U RLTEN, MATAEM LazyThreadSafetyMode.NONE #E X (M RERS)

val lazyValueNone: String by lazy(LazyThreadSafetyMode.NONE, {
println("lazyValueNone 3!")
println("lazyValueNone 2!")
println("lazyValueNone 1!")

"Hello, lazyValueNone !
)

Delegates.observable T R B4 &EIE
BAEE M Z1E% Delegates.observable KL, HEMERKENMENNE, MAHEPHEER

%1 onChange.,

ZRBEXNT

public inline fun <T> observable
-> Unit):
ReadWriteProperty<Any?, T> = object : ObservableProperty<T>(initialValue) {
override fun afterChange
= onChange

}

(e TR
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class {
var level: String by Delegates.observable("P90",
{ property: KProperty<*>,
oldvalue: String,
newValue: String ->
println("$oldvalue -> $newValue")
}

MRS

val ph = PostHierarchy()

ph.level = "pP1"
ph.level = "p2"
ph.level = "P3"

println(ph.level) // P3

B
PO -> P1
P1 -> P2
P2 -> P3
P3

EMOTILEH, BM level BXIK{E, #P[EIFT Delegates.observable HAJlambdaFRiAR IS
B9 onChange RR#L.

Delegates.vetoable T F R BRI

RXPRBEXT

public inline fun <T> vetoable(initialValue: T, crossinline onChange: (property: KPrope
rty<*>, oldvValue: T, newValue: T) -> Boolean):
ReadWriteProperty<Any?, T> = object : ObservableProperty<T>(initialvalue) {
override fun beforeChange(property: KProperty<*>, oldValue: T, newValue: T)
: Boolean = onChange(property, oldValue, newValue)

}

Y

LRMNIEBUZRAX N REE, FRATIEIT onchange FEAIREMERE Atrue, REFEM
MEZERELE.

KAL)

class {

var grade: String by Delegates.vetoable("T0", {
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property, oldvValue, newValue ->

}

var notChangeGrade: String by Delegates.vetoable("T0", {

property, oldvalue, newValue ->

}

MRS

npqn
ph.grade = "T2"

ph.grade

ph.grade = "T3"
println(ph.grade) // T3

ph.notChangeGrade = "T1"
ph.notChangeGrade = "T2"
ph.notChangeGrade = "T3"

println(ph.notChangeGrade) // TO

FEATT LB, HonChange® R [EE EfalseAIA %, ITEMnotChangeGrade MK {EER% B &£
M, WRAZEREINETO .

Delegates.notNull EEZ=EMRIE
BB UEAZERLIEM A IESIRS)

var name: String by Delegates.notNull()

XfnameB MR HR B AARNEEAnull, MEHEENI, HFE[EZRE

ph.name = null // error

Null can not be a value of a non-null type String
BHEZER%SMapiRgt
FAB T LB ZESMap ¢

class Account(val map: Map<String, Any?>) {
val name: String by map

val password: String by map
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MRS

val account = Account(mapOf(
"name" to "admin",
"password" to "admin"

))

println("Account(name=${account.name}, password = ${account.password})")

Tfau i

Account(name=admin, password = admin)

WREUZREN, XEBTREERERN Map #AL MutableMap

class MutableAccount(val map: MutableMap<String, Any?>) {
var name: String by map

var password: String by map

MILACHD

val maccount = MutableAccount(mutableMapOf(
"name" to "admin",
"password" to "admin"

))

maccount.password = "root"

println("MutableAccount(name=${maccount.name}, password = ${maccount.password})")

Tfau i

MutableAccount(name=admin, password = root)

KENG

REFNAT KotinE RN RBENFE - KEMERE. MRESED . BRURSEWRRF
EahxiR, RNMET Kotlinha9EmE. Mk, HuRk. BHEE. KEX. NME. ELRED
KEFME, REFRNFEI T Kotinh S RFIEX. ZRERANIEEET LARNE XS | objectxt
. &,

BRI, KotintBtt Flavatd EANRBE, TS EBNIESHIEEI, JESRIRA
SRREMAERET .
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FM%nE, 7lava8 F, S| T XMRENEEMNLIF | LambdaFRiAR . Functioni#Z M. stream API
% Mm#&EKotlin®, MERHFXFEENIFENEEEE, RBSEXLEMESLE., T—=,
Kk —EFIKotinBI R ERBRE.

ARERBIMEL IR  https://github.com/EasyKotlin/chatper7_oop
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https://github.com/EasyKotlin/chatper7_oop

F8E RPN KE (FP)
BEMERE, REEEE. TERBECEERE, T8 REEE =R,

"RERARE", XHRZRERE, 2 RETR" (programming paradigm) , RN REEF
7%, EMEME A\EE (lambda calculus) . NEE T UIZEZREXLERAN (5 b
(REME) .

MESBERL, RBEXAFENBETNEINEIERENITE. ENEEERILEDBNBARTT
RER—RIBRENREFAA.

HEAOOPH, —IIEENR, RENEHENEIELIENHSR | AFPdh, —VIERRE, HiE
A H R R AR,

R BREFRHENG FREIS T1958FEH & HRALIsp T . LispEA® - Z R (John
McCarthy, 1927-2011) 7E1958FETNEEMEE, XBHREEIIRER AT SEEXRIE
ATERE. BRIWRNHIFEIEHaskell. ML, ErlangZ. AN BIRIES XN BB RZEM T RE
TRERXE, 530 : JavaScript, Coffee Script, PHP, Perl, Python, Ruby, C#,Java &% (XK E—
MARBTIBKINFIER)

BB E flava ERIAL OVM) F& FthlliEthsrEL /A, flanScala . Clojure ; .NET &
ABISh, Flan - F4 o

REEAKotinF M —F AR, JUGREMNR—HEARBNBASHE . XTYREXBEN
X FF, X T ScalafIFEFBTikMAE, KotlinU B4R TIEIK © SCAM. fEM L#MELLScalaZ i .

REFAR—EFI RPN BEUAREKotinPERRBEXNBENERINE.

8.1 R A wIEMIR
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- N
Can Programming

be Liberated from
the von Neumann
Style?

j

John Backus

i L)
g
n Foseen.
=]
Alonzo Church =

1936 1946 1956 1976

RBXAFEEBE—NEELENER. RONEGROT

o FAIHLM1900 £ David Hilbert 8% 10 B)@ (BE S BIERTBRIERAEHFEEESHELEE
EEKM?) FimiEr,

e 1920, Schonfinkel, #H& 1B %&(combinatory logic), B % Curry Haskell 1927 7 & #RET T A 3
LIS EFHAIL T Moses Schonfinkel X FHEGFIZEA KR . Moses Schonfinkel 8B R
s T1RZ Curry et s, TRMBMEETERKFES HEMoses Schonfinkel TEAY
Heinrich Behmann. Paul Bernays® A—i& T1E, T 1930 FU—BHETFZENEXERT
247, Curry Brooks Haskell BEANIR A EEEMRAES T, LRFAET XNFRGU, A
BERARESHRECRERRE N SEREMNTTAZEFRA Currying (FIE1L), 25 Curry %%
RIEHIXANHLRZ Schonfinkel EAfRH kA, AIHMATEE MB T 4 MiE, FrliX#
FRXETRT  FER=ZHBBS UMM EFHE, 2312  Curry, Brooks, Haskell,
Curry 7 1928 FHIA A KB R G, MiEaEE THEFH polymorphic, Church MJE 7 &
TR ELELERS,

o 1929, EHE/R(Kurt Godel )E&MEIE. Godel BEIMERT —MERRFEHMAE ARE T UK
TABRE, FIMUN-BRERIKGEERARAR . XN TSROEFREBEKER, BFH
m. EFEETENRESRZC . ZEANTIR, ERDHRARERTHEI.

e 1933, MJEE. Church 7 1933 FiRER—EMNANERE AEMMNZHE, NWHNEZHTER
efig . NVEREMRE PR EIERHERBARENEML.

e 1936, #HEMIEM (decision problem, f&3 Entscheidungsproblem (& [ent fazdunspso
Jblexm]) . Alan Turing #1 Alonzo Church, BAZERE1I6FEMIAYE T EEER.
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e 1935-1936 XN AfEIER £, HATBE T=NEROTEEE BAERRY. BABERE. \TE
X, Rosser 1939 FEIF RFIAIX =/ MER 2 EM.

e 1953-1957, FORTRAN (FORmula TRANslating ), John Backus., 1952 £ Halcombe Laning 12
H 7 BEEMAFEARNIRE, FH1ET GEORGERIFSEFZE X, ZXMEERBA, 1953
£ IBM 9 John Backus FIRA%S IBM 704 WA EFZARXBIERS%. 5— FORTRAN
(FORmula TRANSlating F945 5)4s 1% =% 1957.4 IERX 4 %7, FORTRAN FEFMRIEITELL TR D
20f%. FORTRAN MET, ILRZ NINRFBEHEREANBAH BN TTH, HHREE
EAEMEIES EEIEECHTRNTMARBREH#TTIZE . John Backus 7E1970FER TR
TFPIEE, 1977 FR%R. BARAXIVEEHIAERFNRBARHEIES, BRI Functional
Programming X Ma LA EIEE, 1977 FMMERERIFFA[ “Can Programming Be
Liberated From the von Neumann Style? A Functional Style and its Algebra of Programs” ]

e 1956, LISP, John McCarthy, John McCarthy 19565 7€ Dartmouth—& IBM 704 Eig ATHE
BEARE, BMBEE—REFGIRLIE (algebraic list processing)iEE . YT E BE AR
RESRBEFIED, DEERETHRNER MRBREIIREVIMEREESE BHER
5, thAEHRE. TEMEIETLSP, EEARZTE IBM 704 EFF#ERY, PrIX LISP FOFRAIER
BASHFEBTF © car/cdr ft AR, ELEW IBM704 Hlz8F 8 AREERS, c=content of,

r=register number, a=address part, d=decrement part .

8.1.1 mEXK%E (OOP) 5mEEEL%kTE (FOP)

HEXXR%EE (OOP)

FEOOPH, —1IER S,

EERNRHEGSI (imperative) REBIESERm, WEBMEFANEME XM 85018 HHE
B, XLEERTT KA (class diagram) kF/id, (RITER T2 AE RS RRGHOEM)

(Design Patterns: Elements of Reusable Object-Oriented Software, {£Z&ErichGamma. Richard
Helm. Ralph Johnson. John Vlissides) —H&, & —MERXMNIRBEEEN 72D —IEEKE.

OOP SR B A B X EERIEE L T IHNEIREN, BXRNETIHRETAN T Bk
M INESIEES L, BTne THRAZHBEH T,

OOPIERMIENENWENRMIES, BRMBUT BRI F1 @ BB EEAL BEIERRER
£1% (OOPTERHUIEST LMAR) . FTIZEOCOPHAEEMEMMN. HE/\HRITER.

GoFfr& My (IRIHEL-TTE ME M REMFE) MNERXNREITHNARREAR, BEXH
£.HK 2B ASFRANRERER, REL-EUEEFEANERNRRITRIT. MESE
HPXEERZE.

£, HEEARE. KBRESFAE BEANEREAXRHERN. XMRERAII TRREE
Bz B . XENREEEEN AT XAXHNRERS, ERGRETEREFREN
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BREBDPRITERNTINBBAFZSMNEBE., R—MERE, XERTEXNETENARASE
FAEOOPHZSM, MOOPHMBEAR EXEZARM R LIS .

5| FCharlie Calverts}y Z75a9%E:  “ZEMEAFREX N RIZEML AT — DS E S AL TXY
SEFNEAR, BEZE XNKATURESFIRESTHNTIROFEURRNTRNEE.

BRI, BE—AE  APETREENIEHIMELS EEBNIEST. MBAEOOPHHAA
ZRRIHE, HXBEEOOPHEZSMMARMMT, XL ®BIstta AR B,

RERIER, ERBEARFEFEHTUASHRECKRE LI

GoF and FP o
VC“él
@ on

Strategy 23 ('\)“d'\

Command Observer Abstract State Visitor
Factory

=& &4%E (FOP)
fFPd, — YRR
BBREE (FP) RAFAEUMBBAEN—FmEER.

RPN BEES TUEANTBERA—T. REESREETROLMCRERESES (Al
set. map) £, ZHRENAS (SHEE) #E BREELbRWEHER,

HR, BNELIEXES EFEmERAERBXNHEN. — M EENRERE | MR
K, Bl TERSHEE, dCRAREBESUEERARNREERRER. ERBEAFEEBRE
ERBEMNFEATIR BRAERMI—LEEASRT, FAEM. BAREHERELHFE.
OOPEXENE TRMEENE (1Y) , FPEXRBERRLEERAS (EF) . MXkRL %HE
MARBRAUNBESEENEE., BEXHFNERE, B RONBEZEHT,

BMNEE R —LERBAREMENHENLN, LHFRLEERETNERHWALERNBLETLE.
MNTRFNEEMS, FHRBRCHREREBILAREKNE. RERMN KER 23]
SEARMRANATENFEE (EOAPHMUEN) . REERE 4R stEknABaKilEE
(APIAEREISCILARED)
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#FOOPH, —MEEMNRNIZERRBEMNMRZEN (4kE, XLHR) , HIEURNESX
MAE. MRATER—INEROFTSHANRHTES, SRAAREIRAZENRHLIZ
i, LRRATF BRI ER N R R BERZREFT .

FPBYREBAERMERBERG. FPHRTIERHDBARLFTEHFITHTAIREMEBEX
MBERLEMNITE. RBEXHRELREMT FFRRNNEYHTHRINA S AIE

EFPEM®, REE “—HKAR"  (first-class) o 1T EL, 2, "hello”, true, X z%K
B E — EERNERE, BITE SENMEUEEMERIETHT, TUEFRAMER
A

MZEOOPH, REMBEMEMNRIZITHETR (design pattern) , #BEE AEEXNRIES R first-
class function (MRHIEZEME) , FIUSERTEMREMWTAEEE—IMNRER (FARNEEK
BEt) AREEBEIHEHT.

RN EBIREE + IRNEE

AHEEMERNERES, —VEENER (BEFUEEW. SuBHmEK, BEX) . BRIMEEMM : B
BIREW-EEL (FDS-TA)

EEEERERNERES, VSRR (REEE BEEEH) . BRMCCU  BEEIEES-
BrE sk (TDS-FA) .

R, XMARER REARIE—VIERERRE? EXHNEELR, BRARIMNEIEENES
IFRHIE L (SDS-SA) kPIEm.

BNERED, TURERENNR (WROTATEEISHERE)  HEFANRE ORI
MIXNR. RBRENEIERE S ERIEEN) REE—PZBOHR. R Wisih 2 B, #
%2 M, BAEBRIREET, FERMAMAZEMMMR. EERIEHEM

R = IMNBIRE + IMNEE
HATH—IRERE 2R
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EEXISREHE (OOP) HREHIE (FOP)

BEERSSS B (Thin

( Fat Data Algorithm )
Structure)

B3xayimz: RS (HP)

SIFRROETIRSS
( Symmetrical
Data Structure

SRRYEE

( Symmetrical
Algorithm))

RS BRGY

—UIERRE . REXBEARBIERE WRFHHER . BHRAEERENRR, HEX,
HERETEIMRFKRRAR,

—NRETIERZMBAZ @ RS, SREFREAAME
fEX->YpY->Zpf): X->Z
RREESRIERZ

fun f(x:X) : Y{}

fun p(y:Y) : Z{}

fun fp(f: (X)->Y, p: (Y)->Z) : Z {
return {x -> p(f(x))}

}
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8.1.2 RBAHWER AR

EREWSIHMNILX “Why Functional Programming Matters” 1, 3 John Hughes 1ji Bf 7 &5k
RMINBIRAIXEE, TR ERIE o] DR A SUf 3R

TERHHEEF, RNBE—ITRAENERRXALENN. EEENMNE—RAOESR, RAREEEA]
HEE—H,
REREN—EREAFSEHE

o RHPRE—FLR"

e [H8 (Closure) FAEBEEL (Higher Order Function) .

e LambdalEE SEREATEL (Currying) -

o 6T (lazy evaluation) .

o FAEIFEAEFIREAVLE.

o S|HEMRME,

o XHEIEA.

8.1.3 A5 5ERs

RPEABENARREZERENAES, AEMNAREEH (Category) .

TRBEN—F, BRI B AN SR M TR A B @ B RN PUGRIERRIR, SElEE
FERXF—TTMHMRHNITTEREEBEHAMSNFEN, TREATHR —LEHFEMZBHRG IR
(%) -

ESEREIRE, —ASERE(category) H=EB D 4A K ¢

e XF% (object).
o 7S&f(morphism).
o ZH& (composition)# & EFRT,

SERERYST R
XEMMRTNERE—HFF, M LB B UREEE, EBRESHTNEN— 5
K. MYFHFRESE, TUEMH LR, CLMRER HREE,

o5t

SHIENE MR XR, MRER SHNERAREE-—INR A ERNE REFA BF—IPHEKR
B 2HfH b = f(a), XELEMSTAIME.

SHNFERRT N RAMHEN, XEEHEARPRNERNERTZE | NRAMNEHEFTEE
BTSRRI ARBREEKN, AN, SCHLBEMRRE X RRATHRMN R
RIABREETIRI B B9,

HERER
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HERET, AROF® ATRSHHTAES. AaREMNERRERANSHETES, 6
M, BRRFESS FA->B gB->C, Mgf:A->C.

—NEWBEREA—NSERE BT AMEES EAR=HERTE, EXREHEUT=RE:
o ZEEE . f(gh)=(fg)h.
o HINE MREFESH g, NWLRFEEH=fg.

o F—F  MEMFMNE— IR A DRFE—NTBMUSH laA->A, STFEASH, B
R, WERHESHL B =1

FEEHREFIMIRNELRTEB S EHZEHNXR, REANRENRZEHESH fﬁﬁﬁ‘i
Sl Z B FAEMET X R, WMol DU —NSEBEIREY 0 75— SelE, I XAPIR ST AESERELS B i 1R
(functor) , BRI, MNTLHENMASER A M B, HTHERTR:

o ¥SERE A AT RIRGTZISERE B AT R,
o HSERE A PRYTSHIREYESERS B RAISS .

BR, RTRRTAROSEREZ BRRERR. REBAZ RGN DERHERN,

MHEMNARFRRERAOEES BRESTNRRRCHFERTEYE ., WRIERBARBENE
MR EM—INR, BAFPRLERNFEREEZL BT R BHREXR, KEEXHF—1
ETLRE e s

REEBRIER (L) ESE%IZT%&E:%E’] (BdE) 454, MEE o URKRBRE Z B MAGE
F(composition)kiFE. XHERMNBEMNLOEAE.

MBERVE #r BEMETCEEN—HKEGC, Mgk YEREGHT SNode (BIELEH, FiEIK
), T S BEm X T mNodez (8] AYEdge (BUEM ST, Mapping), BPAIXEIEE
G(N,E) Bie—MEXIMMREBEZEN il | SRERNEESENTR
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BHEE—FAR"
BHRBR (FP) &, BHRE—FLR".

Frig 8E—FAR" (firstclass) , ARIRA AEHE FRE (functor) WK, FEHIRMSHL
BoRRA—, ATEFMA TURESEMTE, BIRMEASE, FAZ—IRE, HEE
AR REEVREE ., XNUREBASENES, RCES FHREIEE KM
2Hk5, TERBFNprintEEME— TR OFFRHE) . TUUEAF—PRBNSH
>>> val print = fun(x:Any){println(x)}
>>> 1istO0f(1,2,3).forEach(print)
1

2
3

S &% (Higher order Function)

FPIEEXHEMRE, SMRESEZNRE . SMREMRA—PREEAHBASE, B
R B — R B AR

ALY
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fun isOdd =x%2!=0

fun length = s.length

fun <A, B, C> compose ->C, g: -> B): -> C {
return { x -> f(g(x)) }

}

M AHD

fun main {
val oddLength = compose(::is0dd, ::length)
val strings = listOof("a", "ab", "abc")
println(strings.filter(oddLength)) // [a, abc]

}

Xcompose®#, ELHRBFTNEARHANME, XE2—PSMRENET  RANRINS
#f, gt =R e, HRE{EHIERE.

Y
7
Y

ERAT
U (-T7.Y) S—_
~-g(A)—~ ~f(B)-—~
XER

fun <A, B, C> compose(f: (B) -> C, g: (A) -> B): (A) -> C

FRBSHX N

fun <String, Int, Boolean> compose(f: (Int) -> Boolean, g: (String) -> Int): (String) -

357



> Boolean

XERY (Int) -> Boolean . (String) -> Int . (String) -> Boolean H#RZEFKEKEY,

H, MBSINAEE, s MRS, Xa ab, abc] FENITE x EMHEMKEX) = 1,23,
FEITE ZORIRET - f(g(x) %2 1= 0, KE 2 7 IRE{ER truef 1T 8 H 3K,

BT EM®RE, RMNITUALENTRRTRIMURE.
B, BNMREUBRE ST

MNEE  (Lambda calculus 23 A-calculus)

VREZRHESOEM. B RENEME, RRERAOT-RE. x-RBE, MARERNITL
RFNELTIAEZ— WERANFAEFRERENT-REAERN. VEEMGZLET, B
WHREANRBEHMEMBBEYAEN, EENELHTT, BEBHELERERMNTIHTERE

NEER—ERATHWREEEN. RENAMREANERRES%., ©H MEETE (Alonzo
Church, 1903~1995) #0 Stephen Cole Kleene 7 20 2 =+F RSN, RN E S2RRRZET
TENARMRE, MHANEERIINERT ETEERFNAEMRE, EXRRIEChurch-
Turing thesis, IEBR TANERESERIEZEFNH.

MVRET UHERAR/NNBAEFRITES. EEA—FTHRIAN (XEBHR) M—FREEXTT
X, NEEZBAAET, EE—NTHERSEEAXME A RRIATIRE.

NEESRIFEMNETHRANMNZEA, XEANTHRMVAR EHERES . Lambda F&iA3 (Lambda
Expression) 7& NEE 89—

NEER SR, SEARIEARWHBASE, \FRIERX AN BEINS 80 F .
5120, 7£ lambda SBEHHIFZ ARNET MNEX BARE, REILAZEChurch B, EXWT :
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0 =Af. A Xx. X

1=Af. Ax. fx

2 =ANFf. Ax. £ (fx)
3=ANf. A x. £ (f (fx))

HEFRNMBREEDE, RA-DREF N RETTRBAHR

HAFMAF Ax., Af SHRERORE A x SEASE, . BEREXRSISERNEE
&, ATERE, FAENCHF B4 LEEAChurch BEEX RS R ¢

F x

F £ x

F £ (f x)

F £ (f (f x))

w N B o
Il

ERANEREEXARE

TRUE = A x. A y. X
FALSE = A Xx. A y. y

AERIT
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ENEERRERE, —IHREBESPHEUEXE, thiboolean. number. listZ, #Bo] {FE A4k
NEERTI., BMNAAEXROEENERMTA, ER2RNENXMERMTAEE (apply

function) .

EANEEEX —MEFRE

I=AX.X

EAKotinfRIBRE, #T :

>>> val I = {x:Int -> x}
>>> I(0)

0

>>> I(1)

1

>>> I(100)

100

Xt MEEEAT— x R ENREREINEDRE f(x) FEXFN—DMEA x, FEEREE R L)
IBETHRIND x o FERARRTERIH f(0) = x).

B, THEHM A RIEXRTBXBRE A x+1
Ax . x+1

M AED
(AXx . x+1)5
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BHHe .
XERFRIAR, 7EKotlind, R FEHLambdaFIA R B IXHE :

>>> val addOneLambda = {

x: Int ->
X + 1
}
>>> addOneLambda(1)

2

MREAERRE, XHE !

>>> val addOneAnonymouse = (fun(x: Int): Int {

return x + 1

1)

>>> addOneAnonymouse (1)
2

HE—EHENREBES P, lambdaRIEAN LR ELEELlambda/BENRIETHN. EIREFIES
FHlambdaRIER, RERZBlambda/EE, EL5EHEMlambdaBEFTRAZERT .. Fla :

A Ax. f x

Lisp (lambda (f) (lambda (x) (f x) ) )

Clojure (fn [f] (fn [x] (f x)))
Ruby lambda { If| lambda { Ix| fix]}}

CoffeeScript ->(f) { -> (x) { f.(x) }}
(f) -> (x) -> f(x)|
Javascript function(f) { return function(x) { return f(x) } }

fElavascript By B EEE T T FKlambda, R B HAIERE R EL function{ return
function{...} } .

REHTEL (Currying)

RZET lambda calculus FEFFIES . b4 ML 1 Haskell, #B>J18 Fcurrying MF &R TR E
. tbin, MRIRTE Haskell BEEXHE—NEEL

fxy=x+y

RIETRA T X FICEREMNEB I TRMN L 2
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map (f 2) [1, 2, 3]

=kt [3, 4, 5],
Currying FA—JTi&$l, REEMZITEE. tbil, EEAIREf BIEXTE Scheme EEALE T :

(define f (lambda (x) (lambda (y) (+ x y))))

Exl, REf BEX—1NSHx, BEF PR CXEEF) . XTMEZRE, NRFES—
AB¥y, HoRE x+y, FUFENGTER, (2) BENE— ELRY, TS0 2 N3G
CHSHEMER. FTBEEE map 2 [1, 2, 3], BII%EE T 3,4, 5]

TN AKotlin 1 89 R E T T2 K 2565135 B
B BMNETERN_TRBEMEZE !

fun add(x: Int, y: Int): Int {
return x + y

}

add(1, 2) // HiHi3

XMEERER, RE—ERYH.
FEANSE !

fun curryAdd(x: Int): (Int) -> Int {
return { y -> x +y }

}

curryAdd(1)(2)// %iHi3

BMNEfEASEx =1, BREREHL curryAdd(1) =1 +y,; AREASHyY =2 REKRLNE
curryAdd(1)(2) =

LR, BMNEE A FTERNEE

val lambdaCurryAdd = {

x: Int ->

{
y: Int ->
X +y

}

}
lambdaCurryAdd(1)(2) // #d 3
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XMYGE RSB T & E /) lambda calculus A91%11T. E 4 lambda calculus B9REE R BE—15
¥, FFIAATRBRTSSHNERE, Haskell Curry (BFERMBEFKR) , KBETXPTE.

A EHRKEA, Currying (TSN, BEH ERERANKE . KREEM Cuying, &%
MR, SRR, FERTRELSIERERIMNER. AXERNNHRTE
SEER M BEAIKOtINIEE 1,

HEMEWNEL, BIFEBERERBENEE, EREIERIERPRLBAIEE,

i (Closure)

HAEERFHmE—MCER, B { ) 8k, N, TR T EE TIUE—TER

5| (5CIEESRREIEFEREL) . AENKRARNY FAELIEIERE (callback) .

AEEEMU TR NERED

o ZRITHRIELEE (HTERZERESERLHRGF, XEEHTEMUXRENSI BN REIEH
B

e ERTEMNERSE

fEPHP. Scala. Scheme. Common Lisp. Smalltalk, Groovy. JavaScript. Ruby. Python. Go.
Lua. objective c. swift IX\&Java (Java8XKIX L) FiBE FH KN ABIFERENLZ .

LambdaZRiA X o] AR B

Bt E

BTBREEK. ME. LambdaRARMMS, FPEIIATHITENBRS, BHTE (RITRE
REAAKE) BUSRHEABRESOHE. BHESEREMREETE, TRAEHEE
M, XHRT L. Bk CTUBRRHITERRIENTENRE. LR, ETHUCIEE
RS, RETMNASLKEIER, ROMEIRETE, H=, map A fiter SERMEMEH ML
RSB ERRORT (B5H SEFR PHOEE, IS Brian Goetz ARWIBXMR) .

EEMITES, REARXAFAREHEIZTENZENTE, MEEREEFSFESEREARNNER T
iTE.

—MEMITE B FRAERTIS Fibonacci JIFRAEEL, {E2XF % n /MFibonacci BB TTEAEY T
REMNTREMLE RPN,

LSSk

BRENE - TRBEREXFEER R BABSN—MITE ERELE—PRENERMEA
HUA—DEREBEUOAER NN EERBR (ERREES)  XFTARKAR DD
B, BAD AR

1B AE R 2 A9 5] A K AEHE 2 LE JR (o) 8 B — Lo g9 [RIRRA9 K A%, 2. B3 SR B RE BB RGE &
FIREACRFRIR A AR
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BIHNENETABRMEUEEXNRNERES
FABHEIRNER A

(1) BEAEESESRHETBAAE S,

(2) TEBERBEIRR, AAH — RS IS RE M4 FRABIPEA.
TEEAIZEAR A,

B 3 & £ fact(n) —ARIXFEIR I3 E X

fact(n) = if n=0 then 1 else n * fact(n-1)

FAE AKotinf XA SLEL X R BT ¢

fun factorial(n: Int): Int {
println("factorial() called! n=$n")
if (n == @) return 1;

return n * factorial(n - 1);

MG

@Test

fun testFactorial() {
Assert.assertTrue(factorial(0) == 1)
Assert.assertTrue(factorial(l) == 1)
Assert.assertTrue(factorial(3) == 6)
Assert.assertTrue(factorial(10) == 3628800)

B

factorial() called! n=0
factorial() called! n=1
factorial() called! n=0
factorial() called! n=3
factorial() called! n=2
factorial() called! n=1
factorial() called! n=0
factorial() called! n=10
factorial() called! n=9
factorial() called! n=8
factorial() called! n=7
factorial() called! n=6
factorial() called! n=5
factorial() called! n=4
factorial() called! n=3
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factorial(
factorial(

factorial(

) called! n=2
) called! n=1
) called! n=0

BUILD SUCCESSFUL in 24s

6 actionable tasks:

BT NER #Efactorial it BT RS, REAMNBERES, =
XEBEANRNZ—, EdERAnERES, FENSH—EE
f, EEEHGT PR ERETR D,

21k MIn==0,

& Fibonacci® g 8915 F

Fibonacci#%l A= 55 093 IHFRIE N EX AT ¢

fibonacci (0) =

FA11E AKotinRABELILE

fun fibona

cci(n: Int): Int {

if (n==1 || n == 2) return 1;

return

}

M AES

@Test

fun testFi
Assert.
Assert.
Assert.
Assert.
Assert.
Assert.

}

fibonacci(n - 1) + fibonacci(n - 2);

bonacci() {

assertTrue(fibonacci(1l) ==
assertTrue(fibonacci(2) ==
assertTrue(fibonacci(3) ==
assertTrue(fibonacci(4) ==
assertTrue(fibonacci(5) ==
assertTrue(fibonacci(6) ==

9MNE - Schemed M9 I35 %

& AScheme &7

1)
1)
2)
3)
5)
8)

5 executed, 1 up-to-date

BEE®RFAO,

0 fibonacci (1) = 1 fibonacci (n) = fibonacci (n -

I T XX BRERNNMES, XEREN

REREHRTT, B2

1)+

D)zadl==|

=

fibonacci (n - 2)

AT mREANES

Be BTIA, AT ZHERNREHET, A% L SchemeF FEREE !

(define factorial

(lambd
(if

a (n)

(=no

1

(* n (factorial (- n 1))))))
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(define fibonacci
(lambda (n)
(cond ((= n @) @)

((=n1)1)
(else (+ (fibonacci (- n 1)) (fibonacci (- n 2)))))))

HepxgFlambda, RATRAEXHEMETH AN THES LB TIAEHERHXAES) 22— &
.
Lambda)BE R ES T ERBR AR AL, LambdaRA RN —REXLESDENELRE
o

SchemeZlispFi s, BEMEEXTE, BEMEFNE . SchemelI— N EERM 20 ERERE
IR R EREURRA.

Y4H&F(Y - Combinator)

HURERIES D, REHESERM, MAZSMLambda Calculust, EEEZLEFRFMN. X
HRLE I T — e e/ ZELambda Calculus/P SRELB VTR 8, BIEZ# 3% %, Haskell B.
Curry (4wT2IBE Haskell i MIL AT &) X T —F A=A EF —— Y Combinator, AT
fRREZB ARSI B, Y HEF(Y Combinator), HEXZE :

Y = AMf.(Ax.f (x x)) (Ax.f (x x))

NTERRH g, TUBELESSE ve=¢ (Yo ( (BH) RBEWAIHR), MMILHA NEE
2 BARTE M. YART NEEMHEILTL .

IE AR, HERERE | Wit COHEIE, XEMREK ! b, FOER, AREZ !
i, FARA, AMRTEH! B W2 Y HBET Y = MOXf(xx) Of(xx), REIRAs
THERERH—

YQHA?WLHM]TLXIEXE%E’JLELJ #. VST ElambdalREMN—&0, LERBARFENIE
WwHEA, RIX@BE LambdaRIAX X MREARN R KIMBEHIERK. ¥ ZH%?Z!K%% g, HEA
WRRE (F Lsp PERFEHERE) -

BBEE—., —4£Z. ZE=. ZEAYHNELK.

AN FUER ¢ WAVEFERAXRCES PRAATENJavaScriptRLIM—PMYHEEFRE, BEH
JavaScriptiB S sS4, FHRIZEIELFZ T EFPEMELEMNESEMEFS -

function Y(f) {
return (function (g) {
return g(g);

}) (function (g) {
return f(function (x) {

return g(g)(x);
s
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1)
}

var fact = Y(function (rec) {
return function (n) {
return n == 0 ? 1 : n * rec(n - 1);
s
3

BMERTYRBEAE—BRERRENRE, ST —TERNBEMNREE.
BRI REMEN B Console K47, BATEBERI M THE

fact(10)
3628800

» function Y{f) {

return {function {g) {
return glg);

}{function (g) {
return f{function (x) {

return glg) (x);

)

1;

1

undefined

» var fact = Y({function (rec) {
return function (n) {
return n =8 7 1 : n % rec{n - 1);
+

5
undefined

» Tfact(1@)
328800

XANYREE LGN, ERAEClojure VM LEMLIspTIE) #, EAMYRHERAT ¢

(defn Y [r]

((fn [f] (£ )
(fn [f]

(r (fn [x] ((f £) x))))))

{FFSchemeiE = Sk kik

(define Y
(lambda (f)
((lambda (x) (f (lambda (y) ((x x) y))))
(lambda (x) (f (lambda (y) ((x x) ¥)))))))

367



BATINED, FEASchemeiBERIAMNYAES FIR REMN NEHE RIARNEA—H,

A CoffeeScript32I— Y combinatorgi <X+ :

coffee> Y = (f) -> ((x) -> (x x)) ((x) -> (f ((y) -> ((x x) y¥))))
[Function]

XNEEFEYEELIET . TAFEAXA Y combinator SLIL—/ME 32 AR Fibonacci ik 21

coffee> fib =Y (f) -> (n) -> if n < 2 then n else f(n-1) + f(n-2)
[Function]

coffee> index = [0..10]

[0, 1, 2, 3,4, 5,6, 7, 8,9, 10 ]

coffee> index.map(fib)

[, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55 ]

S —NE R B AN TR

coffee> fact =Y (f) ->(n) -> if n==0 then 1 else n*f(n-1)
[Function]

coffee> fact(10)

3628800

FEBCoffeeRIBEIAF S ITREPLETIMEE BB G 8

$ npm install -g coffee-script
$ coffee
coffee>

JFCoffeeScriptE ¢ AYIERE, T IUS%E | http://coffee-script.org/.

BE, XNEETFEEFHOOPIESHETLTR, MEEBERTFS. AT EIRZHIAR
OOP 5 FPRFESER, F{1ME HJava 8 IR Kotlin BYSCEISEIH R, XEFEAlaval B REIHER
AT %/ YEKotlin5lavalg 5 AL, A T—FTH, BITEES SIKotlin5laval B 1E.

BRIUEMavalERAREIIVAST !
package com.easy.kotlin;

public class {
public static Lambda<Lambda> yCombinator(final Lambda<Lambda> f) {
return new Lambda<Lambda>() {
@Override
public Lambda call(Object input) {
final Lambda<Lambda> u = (Lambda<Lambda>)input;
return u.call(u);
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}
}.call(new Lambda<Lambda>() {

@Override
public Lambda call(Object input) {
final Lambda<Lambda> x = (Lambda<Lambda>)input;
return f.call(new Lambda<Object>() {
@Override
public Object call(Object input) {

return x.call(x).call(input);

s

1)

public static void main(String[] args) {
Lambda<Lambda> y = yCombinator(new Lambda<Lambda>() {
@Override
public Lambda call(Object input) {
final Lambda<Integer> fab = (Lambda<Integer>)input;
return new Lambda<Integer>() {
@Override
public Integer call(Object input) {
Integer n = Integer.parseInt(input.toString());

if (n < 2) {
return Integer.valueOf(1);
} else {

return n * fab.call(n - 1);

1

})s
System.out.println(y.call(10));//%iti: 3628800

interface Lambda<E> {
E call(Object input);

XEEXT—) Lambda<E> KA JR[FBIT E call(object input) A ASLILEIEAH, FHAXIME
B AR EHRERR, BHEIERSE, RBEoEEHREEE, Y%, XNEBRSMELEE S,

FAfE Flava 8ALambdaRiA KM E TERABRE !

package com.easy.kotlin;
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public class YCombinator2 {

public static Lambda<Lambda> yCombinator2(final Lambda<Lambda> ) {
return ((Lambda<Lambda>)(Object input) -> {
final Lambda<Lambda> u = (Lambda<Lambda>)input;
return u.call(u);
}).call(
((Lambda<Lambda>) (Object input) -> {
final Lambda<Lambda> v = (Lambda<Lambda>)input;
return f.call((Lambda<Object>)(Object p) -> {
return v.call(v).call(p);
1
)
)s

public static void main(String[] args) {
Lambda<Lambda> y2 = yCombinator2(
(Lambda<Lambda>) (Object input) -> {
Lambda<Integer> fab = (Lambda<Integer>)input;
return (Lambda<Integer>)(Object p) -> {
Integer n = Integer.parselnt(p.toString());

if (n < 2){
return Integer.valueOf(1);
} else {

return n * fab.call(n - 1);

1
s

System.out.println(y2.call(10));//%iti: 3628800

interface Lambda<E> {
E call(Object input);

&E, BMEAKotinINRFIELRX (REEI@HE—T E—ETHREXNE) KIUYEET
package com.easy.kotlin

/*ik
* Created by jack on 2017/7/9.

*

* lambda f. (lambda x. (f(x x)) lambda x. (f(x x)))
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*

* O0OP YCombinator
*
*/
object YCombinatorKt {
fun yCombinator(f: Lambda<Lambda<*>>): Lambda<Lambda<*>> {
return object : Lambda<Lambda<*>> {
override fun call(n: Any): Lambda<*> {

val u = n as Lambda<Lambda<*>>
return u.call(u)
)
}.call(object : Lambda<Lambda<*>> {

override fun call(n: Any): Lambda<*> {

val x = n as Lambda<Lambda<*>>
return f.call(object : Lambda<Any> {
override fun call(n: Any): Any {

return x.call(x).call(n)!!

}

}) as Lambda<Lambda<*>>

@JvmStatic fun main(args: Array<String>) {

val y = yCombinator(object : Lambda<Lambda<*>> {

override fun call(n: Any): Lambda<*> {

val fab = n as Lambda<Int>

return object : Lambda<Int> {

override fun call(n: Any): Int {
val n = Integer.parseInt(n.toString())

if (n < 2) {
return Integer.valueOf(1)
} else {

return n * fab.call(n - 1)
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1)

println(y.call(1e)) //%itti: 3628800
}

interface Lambda<E> {
fun call . E

}

XFY combinatorfdE L LI, TTIUSZE  https://gist.github.com/Jason-Chen-
2017/88e13b63fabb7c612fddf999739964b0 ; FHFh, XTFY combinatorfy/RIBNR, HEE (The
Little Schemer ) XA,

MEBERBIF, BATTUELOOPHAIX O N R H75KE, IRFPHMREMNBEREN, AR
EFR—EFAE, IMFAZREFAR ? ZNEERZ D HEZE X!

Y combinator Z8 B ATRHE T —F77E, IEFNE—ND R I FHfirst-classik R, BRRERERFM
HIBSETAHIEIE. FTRY combinatorGEMRRA T —MES TR U RUESXGE TR EL, RIfFEXA
BEHNEX—StEREEE. EAENERT —HEUPNE  XMXEREXEEEC, ST LERK
MBI MNMERASA AT UBEINE (MBERIEX—DEF) .

FREMEIMlambdalBER R, MEEANHS “RE AF, SEE— A EFHEOHT,
XARREREAKBENTE

XEEIER"
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Effects (Mutability)

B @

John von Neumann

B Inputs
5 'V
E __, |State VS j((g{x), Y
s — b
Outputs

PR BItEA" (side effect) , FEMERBAISIMBE (RAENBERL HIEXAERLEMN
B) , FEEERUMIEMER.

u%ﬁl‘ﬁﬁﬁﬁiiﬂ}ﬁﬁ‘ﬁﬁ’ﬁﬁﬁ‘ RRERPERIFEY, rAEERERE—NHE, REHEM
74, RHEFFEIIMBEENE.

REX ROV, —FFHEMEHD TAIEIZHE (computation) , FEERFMES (1/0) . "B
B BRTNRGNETEE, U FES.

LR, KEBREAS, NME/OEARTRERN. Att, ®KELES, RBARHEIZRIC/ORFIZIR
N, AEAERBENESTA, ®RIFTELRENSAMT.

REXFERIZREHNE TMURFLE. Ft, MEHIEXE BEEHN—1TEERR.
AHEMEBMES P, REFIEARRERT" (state) . NMEXERE, BRERSTERFAER
Ef. REAGEEASERERT, &EFNEITHESA,

S| RZERM

REFEFFBELIGRSI MERN, WREHEHNBA, BARBLERORFNER. B2
wﬁ, RIERWEARBT TR ENE RS ZHERMNATUNER LB EEREFT A,
AFERANBX RBRRTEFREAMARITTEINFRE HtRAXNEER. XHEBTINRE
IERIBIERE M. BARE BETHRHALENITE.
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8.2 fEKotlin{F R B iz

HFT¥, AXPRMNERBXNRENHFRERET —F, AAERMNECBLERER, BEFEKotlind
MR B RRETR.

FEAEENRANS, FERENENBAAZTESEAFRN. TR —TEANREEEET
Runnables} & Callable X Mava P &R TR RBIF, BRMNABAESRATEERTEHR

L, ATILEISEEEBEL (fEava 8, #EhllambdaFiA A=) | FAEKotlind{E LB H
FREBERRERNIEZED., XL, RBERXEETFHNRE, LCBES PRI ElavaFh A EER
YN ER

EKotlin®, XFREEN—FLAR. EXHSMRH. lambdaRiAXF. BN RUEREY
EBRE—HEE. BE, EUNCENEATE. MHASRENIZFHT RIENEE. €N
HJUEREFEN, OEERRE. ZMNETUERL-BRRBER 1 f, XA,

EREMNETF, ELBNELPRE|—EXTRENHT, RIEEXE RG> —TKotlin
FIRE R RE

8.2.1 KotlinF Y& 1

B, BARE T Kotlin & A=,

R &0 R

Kotlin YR £04% A fun <5 B

fun : Int {

return 2*x

}

R
VAR R B RERRTTE
fun {

val doubleTwo = double(2)
println("double(2) = $doubleTwo")

i : double(2) = 4
VAR R EE A R A
object FPBasics {

fun : Int {
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return * x

fun test {
val doubleTwo = double(2)
println("double(2) = $doubleTwo")

}

}

fun main {
FPBasics.test()

}

(13X B B 1 Fobject X & FPBasics K& 7T~

8.2.2 ¥ FReREK

B ¥R AR NRAIE R, MAFTARIZEIERRHER (B, EirFERN).

— Y RStringZE fswap R EE I F

fun String.swap : String {
val charArray = this.toCharArray()
val tmp = charArray[index1]
charArray[index1] = charArray[index2]
charArray[index2] = tmp

return charArrayToString(charArray)

}

fun charArrayToString : String {
var result = ""
charArray.forEach { it -> result = result + it }
return result

}

XA this XBFAT BRENDBINEIZEREN R (FIRNESFTSIHNER) . WAE, FH
SHER String FARIXRET

val str = "abcd"
val swapStr = str.swap(@, str.lastIndex)
println("str.swap(@, str.lastIndex) = $swapStr")

B o strswap(0, str.lastindex) = dbca

375



8.2.3 R EX

EUTHRT, REETMUARRRTERR

o PUREBEEY R
L4 /\ﬁ_/\%éi
e A infix XEFIRE

Bz, %4 Int EXY R

infix fun Int. : Int {

RERTEERY KRR

1 shl 2

1.sh1(2)

8.2.4 RS
RS HFE A Pascal RIMEEX, Bl name: type, SHAESKE. ENMSHMNERIEERE
;__;ll_J.O
fun : Int {
return Math.pow(number.toDouble(), exponent.toDouble()).toInt()
}
AR

val eight = power0Of(2, 3)
println("power0Of(2,3) = $eight")

Y powerOf(2,3) = 8
RINBH
RBSHOUUERNE, HERBNNSHEEARIME. XTI EHEE.

fun : Int {

return x +y
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BUAMERISXBEEN = REHENEREX.
MIHALAD

val zero = add()

add(1)

val two = add(1, 1)
println("add() = $zero")
println("add(1) = $one")
println("add(1, 1) = $two")

val one

o

add() = o
add(1) =1
add(1, 1) = 2

Ao, BEHRNSHHNREN, BE2EASEXATTEARNASHE. 4BE— 1 HER
INSHENTTEN, ERHAHRINSHE

open class DefaultParamBase {
open fun add : Int {

return x + y

class DefaultParam : DefaultParamBase() {

override fun add : Int { // AEEABRIME
return super.add(x, y)
}
¥
A
BB

JXAEFARBNER ZNRBESE. S—PREFRENTEIRINSENXSEELE.

HBEMNT RE

fun reformat
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BT IUERFRINSECRIERE

reformat(str)

R, HEMRERNSBBEATH, ZEREERH®E

reformat(str, , 5 > YD)

R RSHIATT UERBERF %M

reformat(str,
normalizeCase = R
upperCaseFirstLetter = s
divideByCamelHumps = 5
wordSeparator = '_'

)

FEMRBNABERENSH

reformat(str, wordSeparator = '_')

o HENSE (Varargs)

=]

RPMSE (BEE&KE—) JUA vararg BIUHFFHRILC
fun <T> : List<T> {
val result = ArrayList<T>()
for (t in ts)
result.add(t)
return result
}

AR U RBENSRILBRRE

val list = aslList(1l, 2, 3)

8.2.5 REUR B KA

RBRERAFTEEXFH
EHRRBENEHELFIRABRIETEEXE, RIEGNEEEER unit .
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Kotlin NIERT A B RARAAR R EAIRE KA, FAXFERREBAERBEF TR EZNEHR,
HEIREIEAESNTTEE (RN THERS) L APEER.

IR [E] Unit B9 &%

WR—NMERENROEEERANE, EHREERBZ unit . unit 2—FRAEFE - unit EH
XA, XIMEFCHEEEBRRE:

fun : Unit {
if (name != )
println("Hello ${name}")
else

println("Hi there!™)

it EEXWERGE TR, FENREERT

fun {
¥

8.2.6 BRIAT R

LRHUREBNRIARE, TINERERESIHERE = S FIEERBEKET]
fun : Int = x * 2

iR EMERE T AR IEAERTE, EXNFERREIREZ TIER:

1}

X
*

N

fun

8.2.7 REE R

# Kotlin R INAEXHTEEH, XRRERAFTER—LIES N Java, C# =X Scala AHEl
B—MERREF—NERE. WWINRTTUZERE, Kotlin R Eth ol INFERERIBIERE. (EAMA
REUARY RRE.

FRERE (BRERK)
Kotlin 3 3F/B#BeRL, Bl — P REE R — D REAED

fun : Int {
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val delta = 0;
fun add : Int {
return a + b + delta

}
return add(x + add(y, z))

BEBREET A EISMBERE (RIAE) RHEEHEEdelta.
println("sum(1,2,3) = ${sum(0, 1, 2, 3)}")

Tfau i

sum(1,23) =6
X 53 R 3K
B A R R TE RS R A EBE XA R 3K

class Sample() {
fun foo { print }

-

B R RN R 3R TRE A

Sample().foo() // GI%E3E sample SZH#IFFIHMA foo

8.2.8 T RIF I
RET B ZESE, BN EREBIERARESEE.

fGlniterablefImap R £

public inline fun <T, R> Iterable<T>.map -> R): List<R> {
return mapTo(ArrayList<R>(collectionSizeOrDefault(19)), transform)

-

8.2.9 B R

SRR A ESHEREERN R, B, Iterablefdfiltersk 3 :

oj

public inline fun <T> Iterable<T>.filter(predicate: (T) -> Boolean): List<T> {
return filterTo(ArrayList<T>(), predicate)
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T?E@ﬁﬁ/\%gii predicate:

(X)->Y
RN R EEMEEIXE KBV AR ST . BIIX
XA REBATXEEA
fun : Boolean {
return x % ==
¥

val list = listof(1, 2, 3, 4, 5)
list.filter(::is0dd)

Hep, o0 ARSIA—PREL

8.2.10 E& R
AT A AE R & ECR LI X Mpredicate sk £
list.filter((fun(x:

return x % 2 ==

1)

Int): Boolean {

8.2.11 Lambda F®it®

BTN B EAE R R A LambdaZRiA TR LI —

list.filter {
it % 2 ==
}

e lambda KEARXEBWAIES () 1&E

o HZH (MRBWMIE) & > ZHIFH (S8E

o BB (MRHFHEMIE) £ > FE
FEHSER
list.filter({

it % 2 ==
1}

381

(T) -> Boolean BLE—1HEE. HP, RYKAE

AIEER

PNEREEAXEKE W VYER,

“Npredicate K& :

AU B RE)



EM, R lambda 2iZBANE—SE, WEAAPHNEES T ILEE,
fFERLambdaFREAREX —MREFHEE :

>>> val sum = { x: Int, y: Int -> x +y }
>>> sum(1,1)
2

FMAEFEB#ZRENLambdaFRiA T3k E X — MY E L AYsum sk 2]

>>> val sum = {x:Int -> {y:Int -> x+y }}
>>> sum

(kotlin.Int) -> (kotlin.Int) -> kotlin.Int
>>> sum(1) (1)

2

8.2.11 it : BASEHHBRA BRI

Kotinf B— M EAMNAER, NMERBFEERE -5, BLATHFERTINAE (EF -
> ), HBEHRE it .

RAGRE
>>> val list = listof(1,2,3,4,5)

>>> list.map { it * 2 }
[ ) ) ) ) ]

8.2.12 12 (Closure)

Lambda RIAAHEERRE, MUEFBMREYFNRFILTN (object declarations) ] IXi5[EIHE 7]
B, BIEIRERESTERNEE. 5lava FEMNET SN N FHANTE

fun : Int {
var sum =
c.filter { it > @ }.forEach {
sum += it
}

return sum

}

val list = listof(1, 2, 3, 4, 5)
sumGTZero(list)

BB ERAAERE—/MEAlavat AThreadzE A A FHIF -
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fun closureDemo() {
Thread({
for (i in 1..10) {
println("I = $i")
Thread.sleep(1000)
}

}).start()

Thread({
for (j in 1@..20) {
println("J = $3")
Thread.sleep(2000)

}
Thread.sleep(1000)
}).start()
}
— Nt

I =1

J =10

I =

I =

J =20

8.2.13 HEIENRHFHIE

Kotlin 3244 7 B ISER BIREN R BRARKTEBOIIE.
ERERESMEE, RTTNEBSERRTEEORRELR.
TERNEASREENERLDEA—NEE, FEZEERT. KRBT

>>> val sum = fun Int.(other: Int): Int = this + other
>>> 1.sum(1)
2

LR E LB DU LT ICHERTET, lambda RIAR T U BEFERENRHFEE.

class {
fun {
println("HTML BODY")
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fun html -> Unit): HTML { // HTML. () " HIHTML A $2252 2 Y
val html = HTML() // GJiE T4
html.init() [/ BB X 545 451% 1ambda
return html

MILACHD

html {
body ()

#d : HTML BODY
ERAXANRME, BT UHEE—PHTMLEIDSLIES
8.2.14 BALMERSI
BRERENBERE— SR
fun <T> TreeNode.findParentOfType T2 {
var p = parent
while (p != && !clazz.isInstance(p)) {
p = p.parent
}

@Suppress ("UNCHECKED_CAST™")
return p as T?

EXERMNE LRH—RMFEREE NN REAEHENKE., XERXFRHE, E2BEALER
RO

treeNode.findParentOfType(MyTreeNode: :class.java)
BMNEEEEMNRZE—IMREL 2R, EXHERT
treeNode.findParentOfType<MyTreeNode> ()

AR AN, ARKRHEZFHFERUNEESHY, TERMNTMUIHS !

inline fun <reified T> TreeNode.findParentOfType(): T? {
var p = parent
while (p != && p lis T) {
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p = p.parent
}

return p as T?

BAVEM reified BIBFTRREXESE, WETUERBRNIMIAEET, LFREE—1E
BRE—H., ATREERKN, FAHERS, EFORIERM tis M as AEEMT

BREFZEATUIRATERS, BEMNDATUN—NMEBMHNXESHFERTE
inline fun <reified T»> = T::class.members

fun {
println(membersO0f<StringBuilder>().joinToString("\n"))

TBH R (RIFCARKRERN) *ERELSH,

8.2.10 Bi%!Jtailrec

Kotlin ZH—MIRAEB TR B BENE., XA —LRERBASNE XN MERERECk
5, MAHMGEHAONE. H—PREA tairec BIBFMCITBEMFTOEAN, FESSMLL
ZEE, R MREMSIHETERARAE.

tailrec fun findFixPoint(x: Double = 1.0): Double
= if (x == Math.cos(x)) x else findFixPoint(Math.cos(x)) // BRELAUEH B &
YENEHAT IR JG— A ERAE

KRR ERZNAT A (fixpoint of cosine) , XE—PMHFFEH., ©REEEHM 1.0 FA
IBF Math.cos, BF|ERAHERE, 40.7390851332151607HE R, SARMDIEY FXMERL
ZERAEHIRAD

private fun : Double {
var x =
while ( ) {
val y = Math.cos(x)
if (x ==y) return y
X =Yy

B tailrec BIBTTHIZMHRE, RBDIERBFABEACNTHRE—EE. EBFH
REREZ RN, FEERAREEREA, FEREME try/catch/finally Bheh . EAFEIAE VM 5%
S
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Kotlin R AR ERSINTHFEZY BEE. B0, FH map() 0 filter() RETT LURSHRMNEGE, B
EHRENERUETOABRNEELE £6% ETBHNE.

RENG

AERMN—EFZITRBERARBRENEL. Lambda/RE . YESF5ERAFRORBEANEEREE
HRAR. REERNET EKotintilEEARBXNIRHE, HPERNAT Kotlind R EAIAE
KEIR, MESHEE. LambdaFRiAR. MBFROEZE, FF4HHBRALHIRA.

FEIPBET—F BNEKotling) BERLIRE : 2 (Coroutines) BITEXFIR, BATEEEIE
Kotlin®1, FEFFA9IBEET] INAENERINFHRIE, MERESABRINBAER S M.

ARERHITL TIE © https//github.com/EasyKotlin/chapter8_fp
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FOE RERLE : E

EEAMFEEEF, ZHE. S4B, PMRAERZEN, FTELFERFHE —LESIU
first-classsi Elibrary I RIR N E T IMEMNF LB N H., HPRHEFHFScheme, Lua.
Python. Perl, Go%Z [first-classf 7T IR IR 5.

B, Kotlinth ZIFHiIE.
KEBMNEENE

o TURNE
hIE R FSE LI

HR R
BiE5EE
HIE R SCIN R IR

coroutineES

9.1 thEZE® 1

MEHERRXE, MNRVINEZECPU, FIEZEZCPU, HIZECPU, MFELEITHRRT, ERZ
BIZCPUMBE AR ERAWTIRF . BB EFES HOBERMY AFMCPUBERRN A, —ENEEFE
REEOT

IOZEREN A: Z#HE->ZLE->FHERI->HE
CPURERIN . Z#HE- >4

MR HIENFLCPU, ZLEXNRN ZIZCPU, BPASEHIRFIFIHENBE TS BRBAKIZS!
BE R BB AZCPURYE AT,

= I E M EEI T AIAPI (BIENRIZ% 10, X 10, CPU =% GPU BERTLE), ERIFHAEMREE
(blocking) HEFIEMEMAREHATT—FH. Bk BNXEAFLEENARRIIMIEEE, B
ERSEARLSERFREE,

R T — MR ELEFAER R, EURNRIEEREERENTTIE | IMEEE.

MEFERIULEXREFEA FL+EFAHFRN SHEXNERRE, SHRTUAEUESHARS
Hk (WEARNBRERA—FTHER) . IER(TMTUZREBTHRBEERRLAARTADPHERAFD LT
XHHRLERE, MATELNES ZAPRERD R,

g F 89 R Z HMelvin ConwayF1958F 451, @ “subroutines who act as the master

program” (5FREFITAHXMUNTFAEIRE), LEMXEBLRXXPEH TN TENX !

o HUBZEREARBIE4{R$E ( The values of data local to a coroutine persist between

successive calls M 29 EED)
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o YERFIRERAN, MEMNTHEERL WERFAEFREAXMIMEN, XMHE
RANMERBEFEFEENM 7484 (The execution of a coroutine is suspended as control
leaves it, only to carry on where it left off when control re-enters the coroutine at some

later stage) .

MRS REF—ARIPRTS, AEFHANER, RIEXLERSAHEKIE, MR E 2
ZHIMAE

BT U RARBAR LRI, tbiinodejsB#RERIE, Erlangld & Golang9F A REISLILEE

L E, R (coroutine) BE—FHAASHNBERLE. ©HMIEMESS (launch coroutine
builder) Bz,

THEHHEMNESRBIERRZEIDENRIRE.

9.1.1 BEMWERBIE

B, BARIFE—1Kotlin Gradle T, A ifrfgradle L2, FEEEX{Fbuild.gradled, B

E kotlinx-coroutines-corefik# :

7N dependencies :

compile 'org.jetbrains.kotlinx:kotlinx-coroutines-core:0.16"'

kotlinx-coroutinesiR it 7 T E AYIESR
compile group: 'org.jetbrains.kotlinx', name: 'kotlinx-coroutines-jdk8', version: '0.16
compile group: 'org.jetbrains.kotlinx', name: 'kotlinx-coroutines-nio', version: '0.16'

compile group: 'org.jetbrains.kotlinx', name: 'kotlinx-coroutines-reactive', version: '
0.16'

F A AKotlinE #THY1.1.3-2 AR A:

buildscript {
ext.kotlin_version = '1.1.3-2'

dependencies {

classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

Hr, kotlin-gradle-pluginzKotlinZE B Gradle A93E 14+

A9, BLE—TICenter I B E:
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repositories {

jcenter()

9.1.2 & B ihiE b
TERAMNERE M EEODRRE.
AT TEMRTS

fun {
launch(CommonPool) {
delay/( L, TimeUnit.MILLISECONDS)
println(“Hello,"
}
println("World!")
Thread.sleep( L)

RE=EW i

World!
Hello,

FHEA X AR

launch(CommonPool) {
delay( L, TimeUnit.MILLISECONDS)
println(“Hello,")

4B

EMNT

launch(CommonPool, CoroutineStart.DEFAULT, {
delay(3000L, TimeUnit.MILLISECONDS)
println("Hello, ")

)

9.1.3 launchg %Y

X Maunchi& EUE X Fekotlinx.coroutines.experimental TN .

public fun
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-> Unit
): Job {

val newContext = newCoroutineContext(context)

val coroutine = if (start.islLazy)
LazyStandaloneCoroutine(newContext, block) else
StandaloneCoroutine(newContext, active = )

coroutine.initParentJob(context[Job])

start(block, coroutine, coroutine)

return coroutine

launchBR#E 3N N\S : context. start. block, XLERESE D FHBIT

S8 5t BA
context MELETX
start R /BT
block MEEEZMITHRIER, DIZsuspendf&if BT &

X MaunchF EUR[ElI—/MobkE!, Job2iMERIBMNESESHIME, SHFE1ZMmENSIA. Job
1 0O SCFR _E4k7% B CoroutineContext( B, — MNobB i T =FURZS ¢

State isActive isCompleted
New (optional initial state) FT&E (T EMIRIRE) false false
Active (default initial state) SEEIH  (BRIAFIIRES) true false
Completed (final state) B4R (FRZIRA) false true

hEEEU, launchiBEEIXIEBEZE (non-blocking) HETAEMIN, Bal—MINNMEREE
%, FRE—MobK BN RIEAN HRTINZEAISI A,

B, XERdelay() & E U Thread sleep)RITNEE, EEFHFHRE | EASHELRE, MAZHEEMH
BAS, SHEASEN, BB REZS, YEFEMA, hEBELTHNEREE L RE.

9.1.4 CommonPool : {£EZ4FE M

HAERE—T launch(CommonPool) {...} XEXH(ED,

Bi, XA CommonPool@RFRHELEM, EHFEEARRAREITEREITSHMENRN
7. E©RIKILE AR Zjava.util.concurrentf THEIRIAPI, EEEZHEIE—

/™ java.util.concurrent.ForkJoinPool (ForkJoinPoolz—Ne] IX#4TForkloinTaskfd
ExcuteService, EXRM T work-stealingi®x\, . I HFMEAREZHXEIMTHMERECIEN FE
%, IHRVBELBRLTERRE, BENESX)  MRATH, miE
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A java.util.concurrent.Executors REIE— ML ENLTE
b © Executors.newFixedThreadPool , FH<RALZE

kotlinx/coroutines/experimental/CommonPool .kt :

private fun createPool(): ExecutorService {
val fjpClass = Try { Class.forName("java.util.concurrent.ForkJoinPool") }
?: return createPlainPool()
if (lusePrivatePool) {
Try { fjpClass.getMethod("commonPool")?.invoke( ) as? ExecutorService }
?.let { return it }
}
Try { fjpClass.getConstructor(Int::class.java).newInstance(defaultParallelism()) as
? ExecutorService }
?. let { return it }

return createPlainPool()

}
private fun createPlainPool(): ExecutorService {

val threadId = AtomicInteger()

return Executors.newFixedThreadPool(defaultParallelism()) {

Thread(it, "CommonPool-worker-${threadId.incrementAndGet()}").apply { isDaemon

= }

}
}

X CommonPool Xt & K2 CoroutineContextB FKE . ENINKBERBEREMNT :
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CoroutineContext

!

CoroutineContext.
Element

T

AbstractCoroutineContextElement Continuationinterceptor

t ]

CommonPool —>{ CoroutineDispatcher

9.1.5 HE R

AR Y delay(3000L, TimeUnit.MILLISECONDS) BR¥{, 22— Hsuspend(BFEMIIRE, K
MRz AEERE. HERFRENPERBRITER, TBAIENENRIEAERER.

HREBR A EMESE B EREREEBA, AOBNEDERB BRI RS
8, REBTHIIT

suspend fun runCoroutineDemo() {
run(CommonPool) {
delay/( L, TimeUnit.MILLISECONDS)
println("suspend, ")
}
println("runCoroutineDemo!")
Thread.sleep( L)

}

fun callSuspendFun() {
launch(CommonPool) {
runCoroutineDemo()

}

MRIEATHlava i ThreadZK R SR MITNRERIRED, EEAIRAD T IAS pXH
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fun threadDemo@() {
Thread({
Thread.sleep( L)
println("Hello,")
}).start()

println("World!")
Thread.sleep( L)

WHERDE
World! Hello,

A, BAIAREEAThread k BIFENRIL. BN TEMNEERERSIRE |

/%

* AR HZRE IR PR error

*/

fun threadCoroutineDemo {
Thread({

delay/( L, TimeUnit.MILLISECONDS) // error, Suspend functions are only allowe
d to be called from a coroutine or another suspend function
println("Hello,")

1
println("World!")
Thread.sleep( L)

9.2 #ii& PEZEMIEPHE

FEBBIFH, BMNAEN2ERIEEENdelay®$, BENEEH T HEMNThread sleepk$l, X
HREEA—EEEAEBAMET . iEFAIKSEBAAKotingI I FER DRI Emay BEE+IE
FHZE M9 F (RNAThread) .

9.2.1 runBlocking R £
Kotlin #2447 runBlocking & £ 5k SLER UL FAFE AV INAE

fun main = runBlocking<Unit> {
// Lz
println("${format(Date())}: T0")

/1 BB TR
launch(CommonPool) {
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//fEcommon thread pool & FHFE
println("${format(Date())}: T1")

delay/( L)
println("${format(Date())}: T2 Hello,")

}
println("${format(Date())}: T3 World!") // AT Whfitkdelay, FUMFElisRgkEEIE1]
delay/( L)

println("${format(Date())}: T4")

BTER

14:37:59.640: TO
14:37:59.721: T1
14:37:59.721: T3 World!
14:38:02.763: T2 Hello,
14:38:04.738: T4

TINEI, BTERRBZAINE—HHN, BRR(1ZHFFEHAThreadsleep, FEMREA T IEHERN
delay® %, EmainF AN = runBlocking<Unit> | BRATRATEREEEmMain R EIER IEH
delay(5000L) 9,

HNRIXNPEEM LI M, runBlockingd H InterruptedExceptionF & .

iZrunBlocking REANZ MR M EBNERBEMLN, CHRTTERRARME S BAEREM
FERMNAERY (suspending style) AYIEPEZEMELAY, GIANAAE main K&, =HERBT W AGHIKD
.

@RunWith(JUnit4::class)
class RunBlockingTest {

@Test fun testRunBlocking = runBlocking<Unit> {
XEEFRATTR AT LAAE X B R suspend fun [
launch(CommonPool) {
delay( L)
}
delay( L)
}

9.3 FHF—MEFMITTE

HANERB A
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fun firstCoroutineDemo() {
launch(CommonPool) {
delay(3000L, TimeUnit.MILLISECONDS)
println("[firstCoroutineDemo] Hello, 1")

launch(CommonPool, CoroutineStart.DEFAULT, {
delay(3000L, TimeUnit.MILLISECONDS)
println("[firstCoroutineDemo] Hello, 2")

1
println("[firstCoroutineDemo] World!")

EITRERE, RNSEAUREE

[firstCoroutineDemo] World!

fun testJoinCoroutine() = runBlocking<Unit> {
// Start a coroutine
val c1l = launch(CommonPool) {
println("C1 Thread: ${Thread.currentThread()}")
println("C1 Start")
delay(3000L)
println("C1 World! 1")

val c2 = launch(CommonPool) {
println("C2 Thread: ${Thread.currentThread()}")
println("C2 Start")
delay(5000L)
println(“C2 World! 2")

println("Main Thread: ${Thread.currentThread()}")
println("Hello,")

println("Hi,")

println("cl is active: ${cl.isActive} ${cl.isCompleted}")
println("c2 is active: ${c2.isActive} ${c2.isCompleted}")

}
BRES
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C1 Thread: Thread[ForkJoinPool.commonPool-worker-1,5,main]
C1 Start

C2 Thread: Thread[ForkJoinPool.commonPool-worker-2,5,main]
C2 Start

Main Thread: Thread[main,5,main]

Hello,

Hi,

cl is active: true false

c2 is active: true false

FATTINEER], XEMCL. C2RIEBBFWRINTGTT, £AAIZE ForkloinPool.commonPool-worker %
i fworker& iz, B2, BMNERBHTEIREITEIH XA MIMEADIRZSisCompleted &2
false, XFRIAFENIACL. C2HIRED, FEMain ThreadZERAIETZ] (LA AYIEFTmain R £ Ay Javait iz
tHRHET) , WERHEHhTRE AEMREFLAE—ERHERT.

FrABAM T UEHER 1817 main ) REMELERE, DIAEZFIBNOMEZRZIIER , &N
FAEFAE FTENHello, 1#1Hello, 22 Bt B RIE T,

BEHFILX A MMES SR T LN EIRFER ? BT RUMEA join  ILFEE—EFHY
BITMEFITSCEEREE R, 5140 T H A9 X B ALAD

fun testJoinCoroutine() = runBlocking<Unit> {
// Start a coroutine
val c1 = launch(CommonPool) {
println("C1 Thread: ${Thread.currentThread()}")
println("C1 Start")
delay/( L)
println("C1 World! 1")

val c2 = launch(CommonPool) {
println("C2 Thread: ${Thread.currentThread()}")
println("C2 Start")
delay/( L)
println("C2 World! 2")

println("Main Thread: ${Thread.currentThread()}")
println("Hello,")

println("cl is active: ${cl.isActive} isCompleted: ${cl.isCompleted}")
println("c2 is active: ${c2.isActive} isCompleted: ${c2.isCompleted}")

cl.join() // the main thread will wait until child coroutine completes
println("Hi,")

println("cl is active: ${cl.isActive} isCompleted: ${cl.isCompleted}")
println("c2 is active: ${c2.isActive} isCompleted: ${c2.isCompleted}")
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c2.join() // the main thread will wait until child coroutine completes
println("cl is active: ${cl.isActive} isCompleted: ${cl.isCompleted}")
println("c2 is active: ${c2.isActive} isCompleted: ${c2.isCompleted}")

Bt

C1 Thread: Thread[ForkJoinPool.commonPool-worker-1,5,main]

C1 Start

C2 Thread: Thread[ForkJoinPool.commonPool-worker-2,5,main]
C2 Start

Main Thread: Thread[main,5,main]

Hello,

cl is active: true 1isCompleted: false
c2 is active: true isCompleted: false
C1 World! 1

Hi,

cl is active: false isCompleted: true
c2 is active: true 1isCompleted: false
C2 World! 2

cl is active: false isCompleted: true
c2 is active: false isCompleted: true

BE, REMKBAERNSE—EMAOZERE —MRZAREF, BONTUEN -EORED
wmr

fun testJoinCoroutine2 = runBlocking<Unit> {
// Start a coroutine
val c1 = launch(CommonPool) {
fcl()

val c2 = launch(CommonPool) {
fc2()

private suspend fun fc2() {
println("C2 Thread: ${Thread.currentThread()}")
println("C2 Start")
delay/( L)
println("C2 World! 2")

private suspend fun fcl {
println("C1 Thread: ${Thread.currentThread()}")
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println("C1 Start")
delay( L)
println("C1 World! 1")

TgINEL, FNTXEMfCL, fc2ikE=suspend fun,

9.4 thiERRER

EEET TEARE

fun {
val jobs = List(100_1000) {
Thread({
Thread.sleep( L)
print(".")
})
}

jobs.forEach { it.start() }
jobs.forEach { it.join() }

B IZ= B R W REE

Exception in thread "main" java.lang.OutOfMemoryError: unable to create new native thre
ad

at java.lang.Thread.start@(Native Method)

at java.lang.Thread.start(Thread.java:714)

at com.easy.kotlin.LightWeightCoroutinesDemo.testThread(LightWeightCoroutinesDemo.k
t:30)

at com.easy.kotlin.LightWeightCoroutinesDemoKt.main(LightWeightCoroutinesDemo.kt:40

BAXEERE BRI T100, 0004, FioinE|—=FTED"", RN EIMIFRAIULE]
Y java.lang.OutOfMemoryError |

XNEEOBAARREEAZBNUBET KEHERE, MEIRNEAEEEERTN, SBTHREENX
%, flavad, HFMNEBE—NEENEE, BUNSEIVMRFEIE— N Thread R E R GIE—
MREERGLRE, MXNRELENRNTFANAZIVMMemory, TTERSEFF THRE
(MaxProcessMemory - JVMMemory - ReservedOsMemory), BEBIR &M EAXITE AR
™~
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Number of Threads = (MaxProcessMemory - JVMMemory - ReservedOsMemory) /
(ThreadStackSize)

Hep, SHORAMT ¢

S8 BiBA
MaxProcessMemory EHE— T MHENRAARF
JVMMemory WMATF
ReservedOsMemory RENRIERZEAE
ThreadStackSize LLAEFRAI RN

BANBE AR XTI RBMAIRE, EAZKAB/ N thread stackBI K/NEITT3%, BARK AR/
heapz{ permgen#I 1572 B B9 A /N F7 3% % 77 20 SR I B A (o] 3

EMER, BRATERA—HT . BNB-TXI LERZENHENRD

fun testLightWeightCoroutine = runBlocking {
val jobs = List(100_000) {
// create a lot of coroutines and list their jobs
launch(CommonPool) {
delay( L)
print(".")
}

}
jobs.forEach { it.join() } // wait for all jobs to complete

Z7T EEAIRE, BATBEEEIE L

START: 21:22:28.913

..................... (1000001")
..... END: 21:22:30.956

FEMEFAE2SZ AR [E A IEFINITTE .

9.5 thiE vs FI LR

Flavab BRELTE - FAPL%FE (User Thread). SF1P%:FE (Daemon Thread),

PR PP &2, RIEERFETHMEERGRHE—BARSHNERE, thmik ke 2
—MRRIRATIRE, FAXMERFRCETEFTATHROMBS . B, HMENIETIFEE
ERE, BFHRHMELT, BRSRIEHETHREFIPLERE.

BARE—RThread I FHHLIRAVREG
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fun testDaemon2() {
val t = Thread({
repeat( )y {i->

println("I'm sleeping $i ...")
Thread.sleep( L)
}
)
t.isDaemon = /] WIS s ATV B , S &4k 4: Exception in thread "main" java.

lang.IllegalThreadStateException
t.start()
Thread.sleep( L) // just quit after delay

RERWMEN—NERE, FREATIFEE, LENAEERS00ms ERFTENI00R K, SMBE
L TERER 2,

EITXEAHE, B
sleeping

m 0
m sleeping 1 ...
m sleeping 2

3

m sleeping

WERTIFELRERE, ANERS LEMNZE, RBAOT

fun testDaemonl() = runBlocking {
launch(CommonPool) {
repeat( )y {1i->
println("I'm sleeping $i ...")
delay(500L)

}
delay/( L) // just quit after delay

EITRER, BN bh

m sleeping
m sleeping

sleeping

w N P o

m
m sleeping

BT UEBL, ESINHEFAEEERITENRS. ENNTIRGRTIFEFLE.
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VAl N 24
9.6 MMEMITAVEG
TAFE, BaRElaunchiREl—Nobs| AEHFIHME, ZJobs| B HTFEURIEREFTIHE:
fun testCancellation() = runBlocking<Unit> {

val job = launch(CommonPool) {
repeat( )y {1i->

println("I'm sleeping $i ... CurrentThread: ${Thread.currentThread()}")
delay( L)
}
}
delay/( L)

println("CurrentThread: ${Thread.currentThread()}")

println("Job is alive: ${job.isActive} Job is completed: ${job.isCompleted}")
val bl = job.cancel() // cancels the job

println("job cancel: $b1")

delay/( L)

println("Job is alive: ${job.isActive} 3Job is completed: ${job.isCompleted}")

val b2 = job.cancel() // cancels the job, job already canceld, return false
println("job cancel: $b2")

println("main: Now I can quit.")

T EEARES, Bk

I'm sleeping @ ... CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]
I'm sleeping 1 ... CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]
I'm sleeping 2 ... CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]
CurrentThread: Thread[main,5,main]

Job is alive: true Job is completed: false

job cancel: true

Job is alive: false Job is completed: true

job cancel: false

main: Now I can quit.

BT IAFE, HjobiRfEEfTH, isAliveZtrue, isCompletedZfalse, i Hjob.cancelBUHIZH
E1ES, cancel REAFIREltrue, LLISAEAVFTENSIERSLE T o MES, jobAVIRTSRisAliveE
false, isCompleted2true, IR, FXiIFMHjob.cancel®E, TS EZR cancel FEIREIHE
false,

9.6.1 it E R HMEEUE K3
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kotlinx 2RI Fr B suspend B AR 0] IXBUE A . B AT BUEiZjobAJisActivelRZS SR HI BT R A9 IR
7, HERBEFEBEHME CancellationException FFEUH .

Blgn, HELETIEARERTES, FEMENELRTRIRE, BAEMcance RBUBIMER LA
FIEHERIETT, 90T E A9 B AR 7~

fun testCooperativeCancellationl = runBlocking<Unit> {
val job = launch(CommonPool) {
var nextPrintTime = OL
var i =
while (i < 20) { // computation loop
val currentTime = System.currentTimeMillis()
if (currentTime >= nextPrintTime) {
println("I'm sleeping ${i++} ... CurrentThread: ${Thread.currentThread(
)

nextPrintTime = currentTime + L

}

delay/( L)

println("CurrentThread: ${Thread.currentThread()}")

println("Before cancel, Job is alive: ${job.isActive} Job is completed: ${job.isCo

mpleted}")

val bl = job.cancel() // cancels the job

println("job cancell: $b1")

println("After Cancel, Job is alive: ${job.isActive} Job is completed: ${job.isCom
pleted}")

delay/( L)

val b2 = job.cancel() // cancels the job, job already canceld, return false

println("job cancel2: $b2")

println("main: Now I can quit.")

BT EEAAES, i

I'm sleeping @ ... CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]

I'm sleeping 1 ... CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]

I'm sleeping 6 ... CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]
CurrentThread: Thread[main,5,main]

Before cancel, Job is alive: true 3Job is completed: false

job cancell: true

After Cancel, Job is alive: false 3Job is completed: true
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I'm sleeping 7 ... CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]

I'm sleeping 18 ... CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]
I'm sleeping 19 ... CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]
job cancel2: false

main: Now I can quit.

BN IEY, BMERNIAA T cancel B, HATAYjobIRisAliveZfalse T, {BEMEARIDMKA
—E#&izfT, FEREEL.

9.6.2 it ERBEBIHENE FTEUH
BREF AT PUYETERBBEBUE I

FiE— : ERXREBUBRSIsActive
BAEEAHSSIARAD ¢

fun testCooperativeCancellation2 = runBlocking<Unit> {
val job = launch(CommonPool) {
var nextPrintTime = oL
var i =

while (i < 20) { // computation loop

if (!isActive) {
return@launch

val currentTime = System.currentTimeMillis()
if (currentTime >= nextPrintTime) {
println("I'm sleeping ${i++} ... CurrentThread: ${Thread.currentThread(
)"

nextPrintTime = currentTime + L

}

delay/( L)

println("CurrentThread: ${Thread.currentThread()}")

println("Before cancel, Job is alive: ${job.isActive} 3Job is completed: ${job.isCo
mpleted}")

val bl = job.cancel() // cancels the job

println("job cancell: $b1")

println("After Cancel, Job is alive: ${job.isActive} Job is completed: ${job.isCom
pleted}")

delay/( L)
val b2 = job.cancel() // cancels the job, job already canceld, return false
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println("job cancel2: $b2")

println("main: Now I can quit.")

BTN, #i

I'm sleeping . CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]
I'm sleeping . CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]
I'm sleeping . CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]
I'm sleeping . CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]
I'm sleeping . CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]

I'm sleeping . CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]

Qo U1 A W N RO

I'm sleeping . CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]

CurrentThread: Thread[main,5,main]

Before cancel, Job is alive: true Job is completed: false
job cancell: true

After Cancel, Job is alive: false Job is completed: true
job cancel2: false

main: Now I can quit.

IEMEFrEEIR, MAEXNMEIRT UIEBUE T . X EMisActive /& & CoroutineScopeFHIE M . X
MEOWEXZE

public interface CoroutineScope {
public val isActive: Boolean

public val context: CoroutineContext

ZiEOBTRRBNENESRNOZEWES UEHEFRRE T IUAENER HisActivelKSE (BUE
RE) . MEHE ET X CoroutineContexts &

TEZ : TENEA— N EER Ryield()

%A R _E R i@idjobMisCompleted A A E K%k CancellationException TE A BUB T EE

BN RBEAwWhilefBIRE P EINE Byield )R EiZjobMBUERE, MRELWBUE, B4
isCompletedE¥ £ 2true, yielde&Emt B 1EHh H CancellationException® &, M SEEBUEATN

BE -

val job = launch(CommonPool) {
var nextPrintTime = oL
var i =

while (i < 20) { // computation loop
yield()
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val currentTime = System.currentTimeMillis()

if (currentTime >= nextPrintTime) {
println("I'm sleeping ${i++} ... CurrentThread: ${Thread.currentThread()}")
nextPrintTime = currentTime + L

ZfT EEARES, i

I'm sleeping . CurrentThread: Thread[ForkJoinPool.commonPool-worker-1,5,main]
I'm sleeping . CurrentThread: Thread[ForkJoinPool.commonPool-worker-2,5,main]
I'm sleeping . CurrentThread: Thread[ForkJoinPool.commonPool-worker-2,5,main]
I'm sleeping . CurrentThread: Thread[ForkJoinPool.commonPool-worker-3,5,main]
I'm sleeping . CurrentThread: Thread[ForkJoinPool.commonPool-worker-3,5,main]

I'm sleeping . CurrentThread: Thread[ForkJoinPool.commonPool-worker-3,5,main]

Qo U1 A W N PP O

I'm sleeping . CurrentThread: Thread[ForkJoinPool.commonPool-worker-2,5,main]
CurrentThread: Thread[main,5,main]

Before cancel, Job is alive: true Job is completed: false

job cancell: true

After Cancel, Job is alive: false Job is completed: true

job cancel2: false

main: Now I can quit.

MRFAEEByieldREMEHNFE, FATT AN Etry catch#TEIH HE -

try {
yield()

} catch (e: Exception) {
println("$i ${e.message}")

FATTIXEZEIZE © Job was cancelled XTHHIER .

XA yield BEAISEIZ ¢

suspend fun yield(): Unit = suspendCoroutineOrReturn sc@ { cont ->
val context = cont.context
val job = context[Job]
if (job != && job.isCompleted) throw job.getCompletionException()
if (cont !is DispatchedContinuation<Unit>) return@sc Unit
if (!cont.dispatcher.isDispatchNeeded(context)) return@sc Unit
cont.dispatchyield(job, Unit)
COROUTINE_SUSPENDED
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MRIFALEEREA, HATHERIobERSEM (isActive = false, isCompleted = true), HATHHFE
# [ CancellationExceptionBUH »

9.6.3 fEfinallyh FyhiE(R AT

HEMBUE—MAMRESH, MRF try ...} finally {...} KEBR, FAfinally { JFHRBS
WEBHITTEE

fun finallyCancelDemo() = runBlocking {
val job = launch(CommonPool) {

try {
repeat( Yy {i->

println("I'm sleeping $i ...")
delay/( L)
}
} finally {
println("I'm running finally")
}
}
delay/( L)
println("Before cancel, Job is alive: ${job.isActive} 3Job is completed: ${job.isCo
mpleted}")

job.cancel()

println("After cancel, Job is alive: ${job.isActive} 3Job is completed: ${job.isCom
pleted}")

delay/( L)

println("main: Now I can quit.")

EITIXERAHE, fid

I'm sleeping @ ...

I'm sleeping 1 ...

I'm sleeping 2 ...

I'm sleeping 3 ...

Before cancel, Job is alive: true Job is completed: false
I'm running finally

After cancel, Job is alive: false Job is completed: true
main: Now I can quit.

KNI IUEL, EifAAcancelzfE, MEYBINIEESIbERLERT, finally{...} FHRIBK
RIEIEEHNIT,

BRE, WRIUE finally{...} FRANFEELRE
fun finallyCancelDemo = runBlocking {
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val job = launch(CommonPool) {

try {
repeat( Yy {i->

println("I'm sleeping $i ...")
delay/( L)
}
} finally {
println("I'm running finally")
delay/( L)
println("And I've delayed for 1 sec ?")
}
}
delay( L)
println("Before cancel, Job is alive: ${job.isActive} Job is completed: ${job.isCo
mpleted}")

job.cancel()

println("After cancel, Job is alive: ${job.isActive} 3Job is completed: ${job.isCom
pleted}")

delay/( L)

println("main: Now I can quit.")

ZTERREL, RIESEKIMAEE T —4 : I'm running finally, FAF&BEERSH
# delay(1e00L) K EEAIFTEMEEIERMITRE, MELLEFRERE.

} finally {
println("I'm running finally")
delay/( L)

println("And I've delayed for 1 sec ?")

9.6.4 TAEEHAITA T BUH BYLADIR

MRBNEE LEHIFIFHE finally{...} TEWNIT, THBUBRERERZM, FHNTIUER
run & EH NonCancellable £ T3 1EN AR AB B TE run (NonCancellable) {..} F, 20 T~ E Y7~
PR

fun testNonCancellable() = runBlocking {
val job = launch(CommonPool) {

try {
repeat( Yy {i->

println("I'm sleeping $i ...")
delay( L)
}
} finally {

run(NonCancellable) {

407



println("I'm running finally")
delay/( L)
println("And I've just delayed for 1 sec because I'm non-cancellable")

}

delay/( L)

println("main: I'm tired of waiting!")
job.cancel()

delay/( L)

println("main: Now I can quit.")

=iTh

I'm sleeping @ ...

I'm sleeping 1 .

I'm sleeping 2 ...

I'm sleeping 3 ...

main: I'm tired of waiting!

I'm running finally

And I've just delayed for 1 sec because I'm non-cancellable

main: Now I can quit.

9.7 R B HEE R B [8]

@ EBUCEHEHITHERRFESHENRITHENR E—MTRE LR, Tt EH
withTimeout BRECRLG— MARES TR ERAHITHIE, BHXMEE, mEELILE. K
BN T

fun testTimeouts() = runBlocking {
withTimeout( L) {
repeat( Yy {i->
println("I'm sleeping $i ...")
delay( L)

T EARRE, BB SFEWTHL
m sleeping @ ...

I

I'm sleeping 1 ...
I sleeping 2 .

I

sleeping 3 ...
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I'm sleeping 4 .
I'm sleeping 5 ...
Exception in thread "main" kotlinx.coroutines.experimental.TimeoutException: Timed out
waiting for 3000 MILLISECONDS
at kotlinx.coroutines.experimental.TimeoutExceptionCoroutine.run(Scheduled.kt:110)
at kotlinx.coroutines.experimental.EventLoopImpl$DelayedRunnableTask.invoke(EventLo
op.kt:199)
at kotlinx.coroutines.experimental.EventLoopImpl$DelayedRunnableTask.invoke(EventLo
op.kt:195)
at kotlinx.coroutines.experimental.EventLoopImpl.processNextEvent(EventLoop.kt:111)
at kotlinx.coroutines.experimental.BlockingCoroutine.joinBlocking(Builders.kt:205)
at kotlinx.coroutines.experimental.BuildersKt.runBlocking(Builders.kt:150)
at kotlinx.coroutines.experimental.BuildersKt.runBlocking$default(Builders.kt:142)
at com.easy.kotlin.CancellingCoroutineDemo.testTimeouts(CancellingCoroutineDemo.kt:
169)
at com.easy.kotlin.CancellingCoroutineDemoKt.main(CancellingCoroutineDemo.kt:193)

[

i withTimeout # 4 & TimeoutException & CancellationException B9—MF%, X4
TimeoutExceptionZKEIEX T :
private class (
time: Long,
unit: TimeUnit,

@JvmField val coroutine: Job
) : CancellationException("Timed out waiting for $time $unit")

MR EFEF BRI T— LB ANERAE, WTT UEZB AL try {..} catch (e: CancellationException)
{.} R, Fla

try {
ccd.testTimeouts()

} catch (e: CancellationException) {

println("I am timed out!")

9.8 HiE R IAIAGNTT

REBEMNNBEERBAESHNEMTTIE,

9.8.1 BRI FI T
BREFZRNBERNENSE X AFERZRE

suspend fun : Int {
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println("Doing Jobl ...")
delay( L) // BRAMBERIERATH TAEACAY
println("Jobl Done")

return

suspend fun doJob2(): Int {
println("Doing Job2 ...")

delay( L) // BEACBLIFRATM TAEAHD
println("Job2 Done")
return

WRBEM ﬂ%tﬂ]ﬁmAﬁ%ﬁ%EﬁMWFfﬁiI%Mﬂ¢%ﬁﬂﬂﬁﬁﬁﬁﬂﬁﬂ¢—
) BRAARIRFNTT. THA BB TN EHATRNMER R 8P R & B 8 kR

fun testSequential = runBlocking<Unit> {
val time = measureTimeMillis {
val one = doJobl()
val two = doJob2()
println("[testSequential] IZ&LEH: ${one + twol}")
}
println("[testSequential] Completed in $time ms")

T EEARE, BB EEED

Doing Jobl ...

Jobl Done

Doing Job2 ...

Job2 Done

[testSequential] F4&4h 30
[testSequential] Completed in 6023 ms

JINEY, FMNHREIRE BRI —HIRFHT T X,

9.8.2 f MHasyncRHFH LK H 1T

tﬁﬂ’ﬂﬁﬂ%ﬁlﬂ W7 A doJobl # doJob2 Z [ER B F FMEBIX R, FAFKMNFEBILER
HEMIITXE N RECRF IR BN SR, BIZEANR ? E¢WT,KMﬁTUﬁ%mwﬁb@L
4. RETEET :

fun testAsync = runBlocking<Unit> {
val time = measureTimeMillis {
val one = async(CommonPool) { doJobl() }
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val two = async(CommonPool) { doJob2() }
println("H&4R: ${one.await() + two.await()}")
}
println("Completed in $time ms")

MR FERZHRB—ERITIE, BNTUBZI W THEE

Doing Jobl ...

Jobl Done

Doing Job2 ...

Job2 Done

[testSequential] &L HE: 30
[testSequential] Completed in 6023 ms
Doing Jobl ...

Doing Job2 ...

Jobl Done

Job2 Done

[testAsync] m&4R: 30
[testAsync] Completed in 3032 ms

BATTINE, fEM-asynciRE, TN MNobFRNITT, FREHNR B ELLIRFHNITHE
REEFE. BA, BNBERMESEFRHIIT.

MRS £, asyncBRlaunch3 il € Bai—MAE, ESHMIHEFF L BHTT.

AEZAET, launchiR Bl —MEFIobX R, N EfAERE | MmasyncilREl— M EIRFES X R
Deferred, —fR B4R AIIEPRE Mfuture, ERFEESIEMER.,

EEEMNRERIEE, Ff1F HDeferrediiA await() BEKRFBHBRLRER, BId, TERES
Deferredth 2Jobk B 47k Hlob, FrIAEthHisActive. isCompleted/EM, tHjoin(). cancel()
R, FEMNEITNEZTERNBUEE. DeferredZOEX T :

public interface Deferred<out T> : Job {

val isCompletedExceptionally: Boolean

val isCancelled: Boolean

public suspend fun await(): T

public fun <R> registerSelectAwait ->
R)

public fun getCompleted(): T

@Deprecated(message = "Use "isActive ", replaceWith = ReplaceWith("isActive"))

public val isComputing: Boolean get() = isActive

Heh, ERAMBEMAMREEANT
AR 5B
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LIPRATTEIIREPH FEfailed IKBUE, REtrue., XthE

isCompletedExceptionally Bk#E isActive ZT false , [EBT isCompleted ZF true

isCancelled MR YFFERTEHBUE, REltrue
- SFHERES TR, MABEELRE ; MRERTEZH MR
suspend fun await( 14 R E K 3| KRR R
SERIE4 MR Deferred {RZ 5 3 R BB HEE 10 FARAT
K& isActive isCompleted isCompletedExceptionally isCancelled
SH S N
i\l\ej\ﬁ)(ﬁfﬁ%}]ﬁn false false false false

e (BRI THS
//Al;ggé/)e (BRIARTIAR true false false false

B 2%
E[jggg)lved (% false true false false

Eﬁ')'ed (B false true true false

e

B
‘Cl;ggg)e”ed (2 false true true true
ANTER

9.9 thiE L TX 5iRE=R
FXE, RNMELF T TEXEBSHHENTTR
launch(CommonPool) {...}

async(CommonPool) {...}
run(NonCancellable) {...}

X E A9CommonPool 1 NonCancellable 12 £ T3 (coroutine contexts) . AR/NFHEATE LA
Z—THEEXNE LT

9.9.1 AEFZ%TE

HE L TXEE—MMEIBEEREF 0 DIEE BN EERNTIME. BER T DUBHENITT
WER— et REEHENEET W] UAEEERS, iLELARMIZIT. 15E TEMN
~l:
fun = runBlocking {
val jobs = arrayListOf<Job>()

jobs += launch(Unconfined) {

println("Unconfined: I'm working in thread ${Thread.currentThread()}")
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jobs += launch(context) {
[/ RMFER)_ LT :  runBlocking coroutine
println("context: I'm working in thread ${Thread.currentThread()}")
}
jobs += launch(CommonPool) {
// JAEFRIRY: ForkJoinPool.commonPool
println("CommonPool: I'm working in thread ${Thread.currentThread()}")
}
jobs += launch(newSingleThreadContext("MyOwnThread")) {
/] FSAERAD R B CHHT 2R T
println("newSingleThreadContext: I'm working in thread ${Thread.currentThread()
)
}
jobs.forEach { it.join() }

ZT EEAIRE, BATKESEIU T H (78R RAIRF):

Unconfined: I'm working in thread Thread[main,5,main]

CommonPool: I'm working in thread Thread[ForkJoinPool.commonPool-worker-1,5,main]
newSingleThreadContext: I'm working in thread Thread[MyOwnThread,5,main]

context: I'm working in thread Thread[main,5,main]

MEEHER, BNIUEY - FRERHAUnconfined E TXMMEBITEFLRET ; #HRT
runBlocking {...} BycontextBUtMFR4RERTE F &L 1T ; T CommonPool7E
ForkloinPool.commonPoold ; FA1{# AnewSingleThreadContext R ##F @ MHIE T, iZihiE
E1T7E B R ZE Thread[MyOwnThread,5main] H .

FIh, FEAETT IZERE R runBlocking BT & Z N5 E LT, BREA run RECKESIMEN LT
X

fun log = println } $msg")

fun testRunBlockingWithSpecifiedContext = runBlocking {
log("$context™)
log("${context[Job]}")
log("JFUs™)

val ctxl = newSingleThreadContext("ZEfEA")
val ctx2 = newSingleThreadContext("Zif#B")
runBlocking(ctx1) {
log("Started in Context1")
run(ctx2) {
log("Working in Context2")

}
log("Back to Contextl™)
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log("450™)

BiTRIE

Thread[main,5,main] [BlockingCoroutine{Active}@blbc7ed, EventLoopImpl@®7cd84586]
Thread[main,5,main] BlockingCoroutine{Active}@blbc7ed

Thread[main,5,main] F4&

Thread[ Z6Ff£A,5,main] Started in Contextl

Thread[£kf£B,5,main] Working in Context2

Thread[Z6Ff£A,5,main] Back to Contextl

Thread[main,5,main] %

9.9.2 X ¥z

HEAMNERDEAN LT X BN A —MAEBR, B AANFINE. L RIMEAESHBUAR, BIX
RERNRA TIHEHREE ABUE. RBREImT

fun testChildrenCoroutine()= runBlocking<Unit> {
val request = launch(CommonPool) {
log("ContextAl: ${context}")

val jobl = launch(CommonPool) {
println("jobl: FSZAIPMFE LR3C1M)
delay( )
println("jobl: A 2% F|request.cancel ()5 m")
}
// AL LR requestffcontext
val job2 = launch(context) {
log("ContextA2: ${context}")
println("job2: fZrequest coroutinefJ FHFfE")
delay/( )
println("job2: *request.cancel(), job2tH&HZHUIH")
}
jobl.join()
job2.join()

}
delay/( )
request.cancel()
delay( )
println("main: Who has survived request cancellation?")
}
ETHRIL
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Thread[ForkJoinPool.commonPool-worker-1,5,main] ContextAl: [StandaloneCoroutine{Active}

@5b646af2, CommonPool]
jobl: MSLHJHME LTI

Thread[ForkJoinPool.commonPool-worker-3,5,main] ContextA2: [StandaloneCoroutine{Active}

@75152aa4, CommonPool]

job2: sErequest coroutineff]F e
jobl: A& Frequest.cancel ()10
main: Who has survived request cancellation?

9.10 1Bid

RIS RIBE T —FEMREZ BEH B NMERNTI A, Mi@E (Channel) T —FMEHEIERN
FiE. BiE2F A SendChannel #1185 F ReceiveChannel = [8]fYFEPRZEBIS,

9.10.1 i®iE vs PFHZEBAY]

I8 MM 2T FEZERASI (BlockingQueue) . fEJavafJConcurrent@H, BlockingQueuefRIFAY
BRT ZEEPIITENEE “FH BENR&E. EARNERNTTEAT

o [ take(): BUEBIockingQueue BHEFE B ALAIXT & % BlockingQueue A =, FEEF N EFFREEE
BlockingQueue  FHIEIEH IIN;

e put(E e): IEXFER e SIFBlockingQueueE, FnEBlockQueuesk A == (8], NIiE A Itk 75 3% A & F2 4 PR
%, HZFIBlockingQueue BEE A == 8| FF4k4E

BEREZES — PR BAX SR | BEREENRE MAZEEN, BN ET XA,

BB
package com.easy.kotlin
import kotlinx.coroutines
import kotlinx.coroutines

import kotlinx.coroutines

import kotlinx.coroutines

class {

.experimental.CommonPool
.experimental.channels.Channel
.experimental.launch
.experimental.runBlocking

fun = runBlocking<Unit> {

val channel = Channel<Int>()

launch(CommonPool) {

for (x in

}

println("channel =

) channel.send(x * x)

${channel}")
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repeat(10) { println(channel.receive()) }
println("Done!")

}
}
fun {
val cd = ChannelsDemo()
cd.testChannel()
}
EiTH

channel = kotlinx.coroutines.experimental.channels.RendezvousChannel@2e817b38
1

4

9

16

25

36
49
64

81
100
Done!

EMTUEHER channel<Int>() HEIARAE S AIBIE RendezvousChannel() , SHBEHR
BEEESX, sendBEHIEEEER RIM—PETEHreceive®B 3, ARfereceive R EFEREE| 5
SN—PMBIEAAsendE . EE2— 1N E LTI,

9.10.2 XA BEFERIBHITE
SEABIRE, B N, ST R E S MR, ks TR for BRMBEERT
=, R

fun = runBlocking {
val channel = Channel<Int>()
launch(CommonPool) {
for (x in ) channel.send(x * x)

channel.close()

for (x in channel) println(x)
println("Done!™")

416



Hrh, close X/ MBE FAIE—DMRRN "<ASE" ., XR—IMEFEE  WJHRHNES
BRATEER, FHIRE "false”. LLEREINIT/E, isClosedForsend 1R[E "true”, 1B;:E,
ReceiveChannel fY isClosedForReceive EFFHE Z AI R IZMNITEINE =z EAIR[E "true",

BAE LEARBINANITENRE ¢

fun testClosingAndIterationChannels = runBlocking {
val channel = Channel<Int>()
launch(CommonPool) {
for (x in ) {
channel.send(x * x)
}
println("Before Close => isClosedForSend = ${channel.isClosedForSend}")
channel.close() // #1454 sending
println("After Close => isClosedForSend = ${channel.isClosedForSend}")
}
[/ FTEEE R RE, EEEE S
for (x in channel) {
println("${x} => isClosedForReceive = ${channel.isClosedForReceive}")

}
println("Done! => isClosedForReceive = ${channel.isClosedForReceive}")
}
EiTH

1 => isClosedForReceive = false

4 => isClosedForReceive = false

9 => isClosedForReceive = false

16 => isClosedForReceive = false

25 => isClosedForReceive = false

Before Close => isClosedForSend = false
After Close => isClosedForSend = true
Done! => isClosedForReceive = true

9.10.3 &£ =&F-HHFER

FERNERERTEFINEREEEL. XREHFARBALEFNETE-EHRESZER. RI0R
1

fun produceSquares = produce<Int> {
for (x in ) send(x * x)

}

fun consumeSquares = runBlocking{

val squares = produceSquares()

squares.consumeEach { println(it) }
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println("Done!™")

X B produce FHEEXIIT :

public fun <E> produce

-> Unit
): ProducerJob<E> {
val channel = Channel<E>(capacity)
return ProducerCoroutine(newCoroutineContext(context), channel).apply {
initParentJob(context[Job])
block.startCoroutine(this, this)

-

Hep, SHORAMT ¢

SHH BiBA
context hig E T
capacity BEZEFAEXNN BOANEEEZET)
block R AT R

produce B S BEI— NHE, 2 A X EIRR@BiE R4 B EdE R, F U ProducerlobXf &R iR
O 3 HAFERI S|, Producerlob4k7& T Job, ReceiveChannelZKEY,

9.11 Ei&

9.11.1 & = PR

EIE (Pipeline) B2—R, TANT UB—NMIEL* ERFI:

fun produceNumbers = produce<Long> {

var x = 1L

while ( ) send(x++) // infinite stream of integers starting from 1
}

BMNEVBRFIIRREAT

fun produceNumbers = produce<Long> {
var x = 1L
while ( ) send(x++) // infinite stream of integers starting from 1
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FTRUEBHFEEBIEL:

fun testPipeline = runBlocking {
val numbers = produceNumbers() // produces integers from 1 and on
val squares = consumeNumbers(numbers) // squares integers
//for (i in 1..6) println(squares.receive())
while ( ) {

println(squares.receive())

}

println("Done!")
squares.cancel()
numbers.cancel()

T EERES, BMBEIEFHSEITIN—PERFS, T2REREHNER.

9.11.2 EiE 5B REFS!

BEREEEREN— N TS REFS.
BN E RN BREFHIITE

fun numbersProducer = produce<Int> {
var n = start

while ( ) send(n++) // infinite stream of integers from start

XRFATSIN—N B LT XS Hcontext, MUEIEATT I UEEFIBNNBEETHVE.
TEHNEEEFEEANETR TRETUE S RBEERNTERT

fun filterPrimes =
produce<Int> {

for (x in numbers) if (x % prime != 0) send(x)
MAFRABEL M2 R, N EBNBIE R ER— R, FAHIINENREUSsFTHNEEMNER, Mt
BEERMNNEE:

numbersFrom(2) -> filterPrimes(2) -> filterPrimes(3) -> filterPrimes(5) -> filterPrimes

7) ...

MK RS
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fun producePrimesSequences() = runBlocking {

var producerJob = numbersProducer(context, 2)

while (true) {
val prime = producerJob.receive()
print("${prime} \t")
producerJob = filterPrimes(context, producerJob, prime)

ZET EENRE, BMIBRER e —EELRITENHREFS)

fun numbersProducer(context: CoroutineContext, start: Int) = produce<Int={context) {
var n = start

while (true) send(n++) // infin

m of integers from start

fun filterPrimes(context: CoroutineContext, numbers: ReceiveChannel<Int>, prime: Int) = produce<Int>{context) {

for (x in numbers) if (x % prime != @) send(x)

fun producePrimesSequences() = runBlocking {
var producerJob = numbersProducer({context, start: 2)

while (true) {
val prime = producerJob.receive()
print("${prime} \t")
producerJob = filterPrimes(context, producerlob, prime)

I

Run [, com.easy.kotlin.ChannelsDemoKt

| Ca
|
n =
B &
+H &
&

12b38/ 12b311 12631/ 1Zb323 12033/ 126341 12b34Y 126359 12b3Y/ 1206421 1.b433 1206443
126491 126493 126499 126517 126541 126547 126551 126583 126601 126611 126613 126631
126713 126719 126733 126739 126743 126751 126757 126761 126781 126823 126827 126839
126943 126949 126961 126967 126989 127031 127033 127037 127051 127079 127081 127103
127189 127207 127217 127219 127241 127247 127249 127261 127271 127277 127289 127291
127363 127373 127399 127483 127423 127447 127453 127481 127487 127493 127507 127529
127597 127601 1276@7 127609 127637 127643 127649 127657 127663 127669 127679 127681
127727 127733 127739 127747 127763 127781 127807 127817 127819 127837 127843 127849
127921 127931 127951 127973 127979 127997 128021 128033 128047 128053 128099 128111
128173 128189 128201 128283 128213 128221 128237 128239 128257 128273 128287 128201
128347 128351 128377 128389 128393 128399 128411 128413 128431 128437 128449 128461
128509 128519 128521 128549 128551 128563 128591 128599 128603 128621 128629 128657
128693 128717 128747 128749 128761 128767 128813 128819 128831 128833 128837 128857
128939 128941 128951 128959 128969 128971 128981 128983 128987 128993 129001 129011
129889 129097 129113 129119 129121 129127 129169 129187 129193 129197 129209 129221

9.11.3 BELZHNX

EMITUEBERE—NERX

fun main(args: Array<String>) = runBlocking<Unit> {

val channel = Channel<Int>(4) // Bl&—"NZE X 25 E NAREE
launch(context) {
repeat(10) {
println("Sending $it")
channel.send(it) // 2z X LI, send:

SES

}
delay(1000)
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12b45/
126641
126851
127123
127297
127541
127691
127859
128113
128311
128467
128659
128861
129023
129223

126461
126653
126857
127133
127301
127549
127783
127867
128119
128321
128473
128663
128873
129037
129229

12b4/3
126683
126859
127139
127321
127579
127709
127873
128147
128327
128477
128669
128879
129049

126481
126691
126913
127157
127331
127583
127711
127877
128153
128339
128483
128677
1289083
129061

-
12648/
126703
126923
127163
127343
127591
127717
127913
128159
128341
128489
128683
128923
129983



Sending ©
Sending 1
Sending 2
Sending 3
Sending 4

9.12 ME LB HIEFT
BATTUER buildSequence FFFIA RS , WE— TS B,

val fibonacci = buildSequence {

yield(1L)

var current = 1L

var next = 1L

while ( ) {
yield(next)
val tmp = current + next
current = next

next = tmp

HfNBiFbuildSequence I —MME, E£M—MEMHNLHFERBRES]. ZiHMERILIFH
yield() R8Ok = £ E LR E R AL

AT UMIZFF R IR BRI BBR A8 TSR, Bl

println(fibonacci.take(16).toList())

MZERE

[1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987]

9.13 IhESLIELLR
EEENKE, DEEHERAN, TARRBIERGAN.

WiEBREEARERKLIAONE . EEEERBEESER, ERRNEREARRIERGEAX
NERE, REBET—ENAPIRBLRAFER, REEXEFTARE.

WEREMA=ETHEE. BIMERMNERR, REE#HEBETOE—HFTMMY, BFES
T Z INBIANEIE R ERIE.
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ZEZEAN, MPERFEARN, FUFEAFBCERERSRIIRE EthinE, RitE—
R EHSERE—MMERBETN, HETREENE

MEFAZMARLEE MAMRTAEZ L KBRS ZHNCPUR IR, IhWERHRFNRIDRE th
BREELAERARBIET KEENENTER BENWEASEEFHRLE WEEENHNENTT=R
(Interceptor), 1788 o] ML KB R LIRS &N, T UFEYLFILRE VLR SiEFRRE..

LR EMENRE. HEBITInterceptorsk a1 F LR X MNEIR.

9.14 THIERVEFAL

52432, SHESZHAEIARE, HiEREuser-spaceilE, M&EE. HENZMKEkernelSk i
TIRE. &7, #EPVHREFTEMNAASHARZS, ThENTRESEERFASTENR, B
BRERFTRLNIAE, HERFELLIRNNAE,

BEZPETERAERTNMEETE—TEER, XWERET ZLERLFHRNBER
M. B—HZE—AERTONERIE - DLTETRE.

BMEANE EFRAERPZ=EARTRETX, TNEBARZKRBZEDR, XHTNEEKE
R P Z BT B Z B AR, BT CPUREFRE, MR KBE S AR CPUMRM
HER.

A, ERHE BNAEBFERRLRENSIA—HcallbackiR L, RIBEMAIHE X EHE
BEAORMBEHELE EEMELREITARS, &R, ZIER LK.

BAMERIE, T RS R SCI— 0] URE R A BT B e R A9 R 28

—L AP BEIKHEETRREE ML 10, X4 10, CPU 5 GPU BEEESE), HEKRIFAA
HZREFFICTM. HEERT —MEFEELEFAEEN. FURNEEEREERENT
&R,

WEBIEERMUBANEREURLTRE. BFNEETNENEPINFLRE MEREES AR
MBREFSM. ZETERARBINAXEERAEA. TRBEXEN. aFREEEE
REWR) LA, MRBUREERIRFH T - R,

9.14.1 BHZE vs H#iE

RN EMLHERELE. MEAEEENRNMBEEHRN, LHAESTHEN, BAEHS—
TS —LEETENESHER.

A, EERILFELTRME . AFELTXUIREE OS M EA A M.
REZMNE, HEYNAERKEE ERAAKES, BNTUREEEHHLE, FRFEFRILML.
ILHE. EHLESE.

9.15 tpFE Y A AR
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9.15.1 B AR

MEZEBIIFEFRAZIAZTENRE VM 5 0S infIx1F), TRV FIEEIDRSY KL, H
FRORSX N FHEIER.

rEHEEN, YNNhERSSRHBEEF EWHFRERTREMNENTERR ., EREZNE
B, mEBBETEHERSYINEEREEEmORSTERTT.

HEmiE, Z1EHAContinuationX R KFMEFMEZE, ContinuationIFFIHEEFECIRSS BT

Ho

EFHETEREENE @A I UEX M XA FHE]  https://github.com/Kotlin/kotlin-

coroutines/blob/master/kotlin-coroutines-informal.md,

9.15.2 ¥/ API
A=A TBAMES

o BE XFHRNZN EFTIR IR INRE),

e Kotlin #RAEEH I KER AP,

o TNEEREAAKREHRERANTR APL
e JEZ API : kotlin.coroutines

JKE AP EXNE/N, HERTORESENEZ, ARIZFEAE. THERMEZEBAMN
kotlin.coroutines.experimental #H T E XA 5RIRFIE :

e createCoroutine()
e startCoroutine()

e suspendCoroutine()
kotlin.coroutines.experimental.intrinsics 8 & £ % & /2 B R E R &N
suspendCoroutineOrReturn

REHETMRENN AREFRAPIEEARMAERLT © kotlinx.coroutines, XMEFEGTFETEIL
KRR

e {# 8 kotlinx-coroutines-core B & X FH R

e EF IDK 8 A9 CompletableFuture By API : kotlinx-coroutines-jdk8

o ETF IDK7 REFRRA API A9JEREZE IO(NIO) : kotlinx-coroutines-nio

e ¥ Swing (kotlinx-coroutines-swing) #1 JavaFx (kotlinx-coroutines-javafx)

e ¥ #F RJava : kotlinx-coroutines-rx

XEFEREAEBAESZANENN AP, BEAMEREZETHENENRE KRG, XTX
L APl AR E Z AT T NSRRI,

RENG
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https://github.com/Kotlin/kotlin-coroutines/blob/master/kotlin-coroutines-informal.md。

AEFBLRELFIFITIHENRE ) AN TR TEARERLENDIEREHEUNATNNS
LREFREEN. BNEHDEBRLEEN TSI IFEENFERRES T BAF L MHE.

&®E, BMNEEENR T IHEALINAEIR R FRAEAPIE, KotlingfthERSLITAZMHIBA 7 Java
PRI ZLFEAP, FrIZEKotlind, BAMDARTE T UFE AlavaF B E L ERRE.

T—ZH{1k—E¥IKotlinSlavaRiB Z BIEI E48IE M.

AREZRHIEL IR © https//github.com/EasyKotlin/chapter9_coroutines

424


https://github.com/EasyKotlin/chapter9_coroutines

$102E= Kotlin5JlavaE#E1{E

Kotlin is 100% interoperable with Java™ and Android™

AREMNED S, BMNELFEI T KotinfIEAMEL, XBRE, ZRES5KREEX. BRNRSEE
RNEEF T, EL—FHBANEER T KotiniREMNEERFIF L REEE  HENEXHNE.

MAZFEEEEENZEDF, BMNEEATIERBHSESE. RITEEREE R BINAKotlingk
SpringBootFF & IR imWebIi B . {# FKotlinFF&AndroidIil B, M & f# FKotlin3 5 RiikJavaScript
REBMFEH,

Kotin =& MBETF EHAEZERET Java =, BEARLFETY Java 100% HIEEM. X
. Kotlingt o] MShZE B NavaE SEANB L, AERZANBITERFH.

AREBHEAMNFILFAT—ERZE S TKotlin5lavaf B 1E.

Kotlin 18 Java=fil

Kotlin {R1% Java. EKFAR Clojure 33 Scala AAZTFIE (FRIALIZIE, XWMMIESHESRFE
f9) o BRIAFRANZE Kotlin RZIZRIR, X 1EE ERME TS Java FFRERAM.

Kotlin ZTERITZ¥IEEE RS T 5 Java B EIRIEM . FATTT UM Kotlin  B2AMIAAILEFAY Java €
3. B0, TmE=E—KotliniEHlavad BOkhttp EERIRAD

package com.easy.kotlin

import okhttp3.*

import java.io.File

import java.io.IOException

import java.util.concurrent.TimeUnit

object OkhttpUtils {
fun : String? {

var result: String? = ""

val okhttp = OkHttpClient.Builder()
.connectTimeout (1, TimeUnit.HOURS)
.readTimeout (1, TimeUnit.HOURS)
.writeTimeout(1, TimeUnit.HOURS)
.build()

val request = Request.Builder()
.url(url)

.build()

val call = okhttp.newCall(request)
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try {
val response = call.execute()

result = response.body()?.string()
val f = File("run.log")
f.appendText(result!!)
f.appendText("\n")

} catch (e: IOException) {
e.printStackTrace()

return result

Kotlinifd FJavaf AL ERGroovy— #5401 (ER A& Groovwy B “BEATHEXY, BE—=1THR
& EHAGroowwE—IHAKEIES, MKotinl2—13REBNEASLENES) . BIMNELXR
FENT AT UEZFEAlavaPHIAPIE,

F B 7 Java RAEDA BT URIAF 08 A Kotlin X3
package com.easy.kotlin;
import com.alibaba.fastjson.JSON;

public class JSONUtils {
public static String toJsonString(Object o) {
return JSON.toJSONString(o);

public static void main(String[] args) {
String url = "http://www.baidu.com";
String result = OkhttpUtils.INSTANCE.get(url);
System.out.println(result);

E AKotliniRlavaR 2 ® I 1IES, FIIMERABBAANIE, S5 —LSHRNIEL. XEAEHava
8 A KotlinBYobject X & iR AIIE/EFLZ OkhttpUtils. INSTANCE.get(url) , FNBFXELZ T4
INSTANCE .,

RMNEZEH T INE—) T B R ERFEAKotlinfllava® FiE=REHE. BMNTMUAET—=FF
2|, FANHE—SpringBoot T EH FEIRF{E A 7 KotlinFlJavamFfiE S #H TR S &

TERBAFEEN B Kotlin B Java RIDE—LE435,
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Kotlin{E fJavalfiyE 4%

Kotlinfy5E & XAPIRZ H 2 B IEFE A )avafIAPR LIS, BNEFERNRE, ZELHME,

RKREY

@RunWith(JUnit4::class)
class {
@Test fun {

val source = listOf<Int>(1, 2, 3, 4, 5)

val list = ArrayList<Int>()
for (item in source) {
list.add(item)

}

for (i in .source.size - 1) {
list[i] = source[i]

}

Kotlini8 FJavad gy Getter 1 Setter

fElavaf BIEXHENAE @ getter FTIELSEIFIL get FFk, setter TIEBESEFFIL set FF
ko 7 Kotlin REATTUEERTABM. B0, FEMS—"isetterflgetterfylavazk :

package com.easy.kotlin;

import java.util.Date;

public class {
Long id;
String name;
String category;
Date gmtCreated;
Date gmtModified;

public Long getId() {

return id;

public void setId(Long id) {
this.id = id;

public String getName() {

return name;
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public void setName(String name) {

this.name = name;

public String getCategory() {
return category;

public void setCategory(String category) {

this.category = category;

public Date getGmtCreated() {
return gmtCreated;

public void setGmtCreated(Date gmtCreated) {
this.gmtCreated = gmtCreated;

public Date getGmtModified() {
return gmtModified;

public void setGmtModified(Date gmtModified) {
this.gmtModified = gmtModified;

R, BAFEKotinT] X E Rt B M & F it fTgetMseti R 1E

@RunWith(JUnit4::class)
class ProductTest {
@Test fun testGetterSetter() {
val product = Product()

product.name = "lK% 740"
product.category = "4l

product.gmtCreated = Date()

product.gmtModified = Date()
println(JSONUtils.toJsonString(product))
Assert.assertTrue(product.getName() == "IK% 24:")
Assert.assertTrue(product.name == "IK% 24:")
Assert.assertTrue(product.getCategory() == "Z4rfllif4525"

Assert.assertTrue(product.category == "&:fllif5525")
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LR, BANET Mg Iavah—+E, EiEAA&product.getName(). product.setName("Kotlin")iX
HMgetter. setterf7i%.

A AJavad iR [\ void 777k

MR — Java F775IREl void, BRAM Kotlin B FIRE unit .

public class {

String name;

public void setName(String name) {

this.name = name;

@Override
public String toString() {
return "Admin{" +

"name="" + name + '\'' +

"}

B EIE A
val setReturn = admin.setName("root")

println(setReturn)

B o kotlin.Unit

EREMFEGREE
B Iava T3] FREFTTRERNUI, SRR AR KotlinfBFR S Java BIX R EETHRRE
T L NS RE M.

Java FEEBRYZEEIZE Kotlin FSIAF RN FH IR AF EKE (platform types ) o ITIXFRBIANTE
BEoWE, AEMNNZERIESTHE Java 18R,

BHET R

@RunWith(JUnit4::class)
class {
@Test fun {
val product = Product()
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product.category = "4flllf 45"
product.gmtCreated = Date()
product.gmtModified = Date()
println(JSONUtils.toJsonString(product))

val name = product.name

println("product name is ${name}")

val egName = name == "NK% R4"

println(egqName)

name.substring(1)

FERBBIIAEFHREFRIT, KotlinggiEsgxkBlavafi=Ename (E&£E) W T

==

Z name.substring(l) ., BEXMHHNTIEHFE MRS EBITHIBE K,
BT EEAREE, BMNTUEREE

H¥

1

{"category":"&mhlIf %", "gmtCreated" : 1500050426817, "gmtModified" : 1500050426817}
product name is null
false

null cannot be cast to non-null type java.lang.String
kotlin.TypeCastException: null cannot be cast to non-null type java.lang.String

at com.easy.kotlin.CallingJavaNullSafe.testCallingJavaNullSafe(CallingJavaNullSafe.
kt:27)

FNVEBREnameNE, FlavaTrtEnull, FENZEKotinREBHER T X MnamedtT1tE, Al
o NEE

=
IS
R
3
NINY
g

val egName = name == "
println(egqName)

o] M IE#ak difalse, X FRAAKotinlHIMT 2T EER
foENRE)avaP I A name.equals("IK% R4") EMZ?L&?E%Jrﬁ%

BRLEBANEREMEAnameXMEKIFA name.substring(1) KIFHE, KotlinZmFERAKEXNZ
3%, BER2ETHEE2ERER © null cannot be cast to non-null type java.lang.String ,

FIMTALIR, XFEAIA

MBERNABEIXHENEE, MEYnameZnull TR, ZEHIE Enull, HiEFBKotlin Ay
AR .2

name?.substring(1)
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X, BITHNEASEFE, BEEZHNERENI,

Fa%km

FERDTRARFTEARE, BUABSTREALEE. AT, HEHM DEANEE
(EHREET. SHELTE) BRI, AARNA— D BSHRERMEN

e T! FRR T ZFE T
e (Mutable) Collection<T>! :3k7x “BJIMAJEHATE, TJZHATETM T MY Java £&"
e Array<(out) T>! :Z/x “OIRHEFATEZHT (T HFEE) 9 Java #4AH"

Kotlin5Java i3 BY ik ¢

Kotlin $FZRALTE—ER4Y Java KB, XHRERIARAZE “REMFE" Mlava INE, M2 M ZIHEKA
Kotlin 2684,

LSt REEERFRE, BTNRREREFAE
Java B9JE 4 KBRS B AE R A9 Kotlin KA -

Java FHE Kotlin 28!
byte kotlin.Byte
short kotlin.Short
int kotlin.Int
long kotlin.Long
char kotlin.Char
float kotlin.Float
double kotlin.Double
boolean kotlin.Boolean

Java Y — 2N B X B S EAE R AURRSS |

Java A Kotlin 55!
java.lang.Object kotlin.Any!
java.lang.Cloneable kotlin.Cloneable!
java.lang.Comparable kotlin.Comparable!
java.lang.Enum kotlin.Enum!
java.lang.Annotation kotlin.Annotation!
java.lang.Deprecated kotlin.Deprecated!
java.lang.CharSequence kotlin.CharSequence!
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java.lang.String
java.lang.Number

java.lang.Throwable

java.lang.Byte

java.lang.Short

java.lang.Integer

java.lang.Long

java.lang.Character

java.lang.Float

java.lang.Double

java.lang.Boolean

Java £KH!
Iterator<T>
Iterable<T>
Collection<T>
Set<T>
List<T>
ListIterator<T>

Map<K, V>

Map.Entry<K, V>

Java FYEULHBR S ¢

Java KB
int[]

String[]

Java FH

Kotlin R kKA
Iterator<T>
Iterable<T>
Collection<T>
Set<T>

List<T>
ListIterator<T>

Map<K, V>

Map.Entry<K, V>

Java HY$ 36 R 1A K BURR G B XS R7 A9 ] Z=Kotlin 282

R, BERESE R )avak BB STEKotlin B E &
Kotlin LA List<Int!> o

kotlin.String!
kotlin.Number!

kotlin.Throwable!

Kotlin %Y

kotlin.Byte?
kotlin.Short?
kotlin.Int?
kotlin.Long?
kotlin.Char?
kotlin.Float?

kotlin.Double?

kotlin.Boolean?

KA

FEEKEE Kotlin o] L2 REEMS T ER, Fik Java £E& KM TBE
Kotlin Z5BYERZE kotlin.collections H1H)

Kotlin o K &Y

MutableIterator<T>

MutableIterable<T>

MutableCollection<T>

MutableSet<T>

MutableList<T>

MutablelListIterator<T>

MutableMap<K, V>

MutableMap.MutableEntry<K,V>

kotlin.IntArray!

Kotlin K #&Y

kotlin.Array<(out) String>!

Kotlin i { Java BY;z &Y
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pilIE=4: 5|
(Mutable)Ite
(Mutable)Ite
(Mutable)Col
(Mutable)Set
(Mutable)lLis
(Mutable)Lic
(Mutable)Mag

(Mutable)Mar
(Mutable)Entr



Kotlin {92245 Java B RARE. Hi§ Java KELG A Kotlin Bf, HAISHIT LR

Kotlin B3z &Y Java BT &Y 1% BA
Foo<out Bar!>! Foo<? extends Bar> Java Hﬁ HE$?$§E§EI§§§L ﬁ%g
Foo<? super Bar> Foo<in Bar!>! Eil=
List<*>! List JavalRIA KBV EL A B 2 15 52
0 Java —#%, Kotlin ZEEFTINAREZE, RINRAETZED Mh(]1BESFAPLEBSHD
SMiE TR

Bl ArrayList<Integer>() #0 ArrayList<Character>() EAREXDMN.

Kotlin5Java 1 1% 48

5 Java KN[EF, Kotlin FREARIER TR, AP Kotlin RAFFEANIE— Array<string> IH{EZ—

A~ Array<Any> ,

Java & L, HEEEBURRENEERR R T EH/IFERENTE. EKotind, SFEMEL
KA EAEE —M5LA9ZE ( IntArray . DoubleArray . CharArray %) RSCELREIFEAIIN
B8, €115 Array ETK, HESHEFM Java FERBEA DK SREMRE.

Java T TS

Java KENFER— P ERBFTRHKESE (varargs) HITTEREARSI.

public class <T> {
static VarArgsDemo vad = new VarArgsDemo();

public static void {
System.out.println(vad.append("a”, "b", "c"));
System.out.println(vad.append(1, 2, 3));
System.out.println(vad.append(1, 2, "3"));

}
public String {
StringBuilder result = new StringBuilder();
for (T e : element) {
result.append(e);
}
return result.toString();
}

“EKotlin®, TMNFEARFEESR * XRERERX A varargs :
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@RunWith(Junit4::class)
class VarArgsDemoTest {
@Test fun testVarArgsDemo {
val varArgsDemo = VarArgsDemo<Any?>()
val array = arrayof(o, 1, 2, 3)
val result = varArgsDemo.append(*array)

println(result)

Tt ;0123

ERKERE

7E Kotlin , FrERE#EIEZHEA (Non-Checked Exceptions) , XEKREHFRRASREIRHE
REHAWNEEA—, MEavahSEXRENBHFE, HO TR

public class JSONUtils {

static JSONUtils jsonUtils = new JSONUtils();

public static String toJsonString(Object o) {
return JSON.toJSONString(o);
}

public static void main(String[] args) {
String url = "http://www.baidu.com";
String result = OkhttpUtils.INSTANCE.get(url);
System.out.println{result);

jsonUtils.parseObject( jsonText: "{}");
} Unhandled exception: java.lang.Exception

public Object parseObject(String jsonText) throws Exception {
throw new Exception("Test Exception");
}

B2, BMNBESRMTEM try catch HLADER

try {
jsonUtils.parseObject("{}");

} catch (Exception e) {
e.printStackTrace();

}
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ARMAEKtinPIEREAREFET T | SRAVFA—NFERZGRERN Java J77ER, Kotlin R&5&
BIREREE

@Test fun {
val jsonUtils = JSONUtils()
jsonUtils.parseObject("{}")

B, BMNEETHRE EESWAE

com.easy.kotlin.CallingJavaNullSafe > testNonCheckedExceptions FAILED
java.lang.Exception at CallingJavaNullSafe.kt:34

Kotinf A2t R E, XHBSSBETHBEFE. X TRENLE, ZOENEPEERLE
EI\]O

XN RITE
Javaf fijava.lang.Objecti E XA T :

public class Object {
private static native void registerNatives();
static {
registerNatives();
}
public final native Class<?> getClass();
public native int hashCode();
public boolean equals(Object obj) {
return (this == obj);
}
protected native Object clone() throws CloneNotSupportedException;
public String toString() {
return getClass().getName() + "@" + Integer.toHexString(hashCode());
}
public final native void notify();
public final native void notifyAll();
public final native void wait(long timeout) throws InterruptedException;
public final void wait(long timeout, int nanos) throws InterruptedException {...}
public final void wait() throws InterruptedException {
wait(0);
}

protected void finalize() throws Throwable { }
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M Java KBRS AF Kotlin B, K% java.lang.Object FYEFAES|FHEERLT Any . Any R EHA
T toString() . hashCode() #1 equals() K%, EMABEAZ] java.lang.object BYEHAMAL
RAZER? TAKNKET,

wait()/notify()

(Effective Java) £ 69 £HEBIWMLEFEAFAZTE (concurrency utilities) AR wait()
notify() . ALk, XA any MSIARBREXBENTTE.

MERNEMTEZIRAAENE, TLUGHEEMRA java.lang.0bject KfEMA :

(foo as java.lang.Object).wait()

getClass()

ERENRA Java 25, BANTUERSIBLEFER java FREM, EREKotlinB &5
kotlin.reflect.KClass@9¥ BB .

val fooClass = foo::class.

TEHRBEERT B Kotlin 1.1 X FHNHEX51 A, BT IUER javaclass HREM.

val fooClass = foo.javaClass

clone()

EZEE clone() , TELHIK kotlin.Cloneable

class : Cloneable {

override fun : Any { .. }

FEEH K Sclone 7k,

finalize()

BEE finalize() , BNMRFEFPAEINT, AHBEE overridexEZF

class C {
protected fun {
}
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Vi lE] B A
Java REBEARRTALER HANE . BNTNERSRHOLAR. B -

— NS AR Javazk

-

public class {
public static String toJsonString(Object o) {
return JSON.toJSONString(o);

FANFEKotlinfRAD ] X B BeX #18 A:

@RunWith(JUnit4::class)
class JSONUtilsTest {
@Test fun testJISONUtils() {
val userService = UserServiceImpl()
val user = userService.findByName("admin")

Assert.assertTrue(user.name == "admin")

val userJson = JSONUtils.toJsonString(user)
println(userJson)
Assert.assertTrue(userJson == "{\"name\":\"admin\",\"password\":\"admin\"}")

FEBAHREE, WRERIFRIAR, JavallAKotlind fJobject T R KPR, FE(E FHobject
B9 X% 4 . INSTANCE SEIEF £,

Kotlin5Java B 8¢

AT A{EH instance::class.java . ClassName::class.java B{# instance.javaClass J@iT
java.lang.Class 3R Java UGt java.lang.Class , ZEFAIET DEHJavad B9 & STHY
e T .

KRIDRB

@RunWith(JUnit4::class)
class RefectClassTest {
@Test fun testGetterSetter() {
val product = Product()
val pClz = product::class.java
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println(pClz.canonicalName)
pClz.declaredFields.forEach { println(it) }
pClz.declaredMethods.forEach {
println(it.name);
it.parameters.forEach { println(it) }

T EEAS R

com.easy.kotlin.Product

java.lang.Long com.easy.kotlin.Product.id
java.lang.String com.easy.kotlin.Product.name
java.lang.String com.easy.kotlin.Product.category
java.util.Date com.easy.kotlin.Product.gmtCreated
java.util.Date com.easy.kotlin.Product.gmtModified
getName

setName

java.lang.String arge

getId

setId

java.lang.Long arg@

setCategory

java.lang.String argo

getGmtCreated

setGmtCreated

java.util.Date arge

getGmtModified

setGmtModified

java.util.Date argo

getCategory

SAM %

BflfEKoting, EENMRFMEGSEN, SE—1MRESHSTE. Mlavad, FAXEFEIESR
B, ABlaval LA AR EMAE— MR EZONEF, AEBZEN—LhlEES
A—NTE. BEREZBHEAT, XEEORBENHMZRTIE (single abstract method) , 7EJavaH
WHRRASAMERY

540 : Runnablei® X :

@FunctionallInterface
public interface Runnable {

public abstract void run();
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7 Java SHEATHBERZ ARERED,

Kotlin X #F§ SAM ##, Kotlin BRI F EE T U B &M R B — N EBIA T AR Java 0
KSR, REXANFENSEEBER S Kotlin RERISEKEAEITE.

FATTT BUXFEBIEE SAM 3ZEO RIS

val runnable = Runnable { println("#UTMlliX") }

MRS

@RunWith(Junit4::class)
class {
@Test fun {
val runnable = Runnable { println("$fTillit") }
val thread = Thread(runnable)
thread.start()

ZERME, SAMERABHTEND, MAEATHRE HEXLEMFELIF-—MHRTT
5o

TEFE, I RERT Java Bi{E ; BEH Kotlin EHEAEMRECKE, FUAEESREE
FhEEHR A Kotlin 2 0L,

Javaf i T Kotlinf§ <=
—LE Kotlin XEFTE Java FEBFRIZFF @ in. object. isFEH,

WMR—Java FEER T Kotlin XBFEITE BRMNITMUELIRSIS () FREXEXRBAIZA
ko BFEMEBENavak, HPFNsHE !

public class MathTools {

public boolean is(Object o) {

return true;

}

ABATANAEKotin AT AFIF X ANisTT%

@RunWith(JUnit4::class)
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class MathToolsTest {
@Test fun testISKeyWord(){
val b = MathTools(). is (1)

Java i A Kotlin

Java E#EL T IE A Kotlin K15, BERE S H—LFIEXL,

Javaij|alKotlin/& 14
Kotlin BHESHRIFMIAT Java TTE -

o —/ getter 753k, BIRBITIMBIZR get BEH ;
o — M setter &, BIRBIIMBIER set EH (REHT var BM) ;
o —NSEMBMERNLEFE.

Blan, TEARIKotlinZk :

class Department {
var id: Long = -1L

var name: String = "Dept"

SR IERLIS Y Java A5

public final class Department {
private long id = -1L;
@NotNull
private String name = "Dept";

public final long getId() {

return this.id;

}

public final void setId(long {
this.id = varl;

}

@NotNull

public final String getName() {

return this.name;
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public final void {
Intrinsics.checkParameterIsNotNull(varl, "<set-?>");

this.name = varl;

BT IAFE, EKotlindF fLongZ B RmiIFAIavaF HEEMlongT . Ffil#E)avafRiBiX i
H:

@RunWith(JUnit4.class)
public class JavaCallingKotlinCodeTest {
@Test
public void testProperty() {
Department d = new Department();
d.setId(1);
d.setName("H AH");

Assert.assertTrue(l == d.getId());
Assert.assertTrue("H AR ".equals(d.getName()));

Ao, WRKotinfIEMRIX is Tk, NERARARIRRETAN -

o getter WBRMREZFHBEMBIR
o setter WHRREBBITHR is Bk set KB,

fign, XFEM isopen , H getter ZFRfL isopen() , MH setter SFRL setopen() .
X—HNEH T EREIXBENEN, FANXRTF Boolean ,
RIGRBI

Kotlinft#g
class Department {
var id: Long = -1L
var name: String = "Dept"

var isOpen:Boolean = true
var isBig:String = "Y"

Javaiff FKotlin AN RS

@Test
public void {
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Department d = new Department();
d.setId(1);

d.setName ("H AH");
d.setBig("Y");

d.setOpen(true);

Assert.assertTrue(l == d.getId());
Assert.assertTrue("fi A" .equals(d.getName()));
Assert.assertTrue("Y".equals(d.isBig()));
Assert.assertTrue(d.isOpen());

Javaifd FKotlinBS 8K R

f package com.easy.kotlin BIAAY KotlinExample.kt ;EX{HHFEIANFAENEREIFEY, &
WET ERE, BEHRZFR—1% com.easy.kotlin.KotlinExamplekt fY Java KHEIEEST %,

RAIGRB
Kotint9 LR B M. RERES !

package com.easy.kotlin

fun {
println("I am f1")

fun {
println("I am f2")

val p: String = "PPP"

fun String. : String {
val strArray = this.toCharArray()
val tmp = strArray[index1]
strArray[index1]

strArray[index2]
strArray[index2]

tmp

var result = ""
strArray.forEach { result += it }

return result

fun {
println("abc".swap(@, 2))
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RIFERX N A9 )ava YD ¢

public final class KotlinExampleKt {
@NotNull
private static final String p = "PPP";

public static final void f1() {
String var@ = "I am f1";
System.out.println(vare);

public static final void f2() {
String var@ = "I am f2";
System.out.println(vare);

@NotNull
public static final String getP() {

return p;

@NotNull
public static final String swap int int {
Intrinsics.checkParameterIsNotNull($receiver, "$receiver");
char[] var1000e = $receiver.toCharArray();
Intrinsics.checkExpressionValueIsNotNull(varleeee, "(this as java.lang.String).to
CharArray()");
char[] strArray = varleeo9;
char tmp = strArray[index1];
strArray[index1] = strArray[index2];
strArray[index2] = tmp;
Object result = "";

char[] $receiver$iv = strArray;

for(int var7 = 0; var7 < $receiver$iv.length; ++var7) {
char element$iv = $receiver$iv[var7];
result = result + element$iv;

return result;

public static final void main {
Intrinsics.checkParameterIsNotNull(args, "args");
String varl = swap("abc", 6, 2);
System.out.println(varl);
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RMTIUEZ], Kotindh My RERE

fun String.swap(indexl: Int, index2: Int): String

WERERL

public static final String swap(@NotNull String $receiver, int indexl, int index2)

Kotlind iy string. EWER BJava T ZRNE—NSEIEN.
Javai§ AKotlinB R EM .. REARIMIXARS

@Test

public void testPackageFun() {
KotlinExampleKt.f1();
KotlinExampleKt.f2();
System.out.println(KotlinExampleKt.getP());
KotlinExampleKt.swap("abc",0,1);

EiTh

I am f1
I am f2
PPP

bac

B, EEEAIX B4 s Y ZEKotlinExampleKt, FATAEEE AnewK IR LHIXN &

KotlinExampleKt example = new KotlinExampleKt();// i’

RN TR

error: cannot find symbol
KotlinExampleKt example = new KotlinExampleKt();
symbol: constructor KotlinExampleKt()
location: class KotlinExampleKt

1 error
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HRED, FANEEEAKnEFINNTRERRN . MRAHLERADRFTE B EXKotlinBLRE
B H9E fJavakf BT, BT RUER @IvmName SERFEN A MAT Java KAIKS

@file:JvmName("MyKotlinExample™)

package com.easy.kotlin

fun £3() {
println("I am f3")

fun f4() {
println("I am f4")

val p2: String = "PPP"

MILACHD

MyKotlinExample.f3();
MyKotlinExample.f4();

Skl B

BAVER @vnrield SEEXTKotinFHEMFEINE, RRXE—PEFIFE (Instance
Fields) , KotlinggiXssFE LIRMIAHE, BASHB XN F A Figetters/settersFiik

class Department {
var id: Long = -1L
var name: String = "Dept"
var isOpen: Boolean =
var isBig: String = "Y"

@JvmField var NO =

BR &Y FJavay IR Z

public final class Department {
private long id = -1L;
@NotNull
private String name = "Dept";
private boolean isOpen = true;
@NotNull
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private String isBig = "Y";
@JvmField
public int NO;

public final long getId() {

return this.id;

public final void setId(long varl) {
this.id = varil;

@NotNull
public final String getName() {

return this.name;

public final void setName(@NotNull String varl) {
Intrinsics.checkParameterIsNotNull(varl, "<set-?>");
this.name = varl;

public final boolean isOpen() {
return this.isOpen;

public final void setOpen(boolean varl) {

this.isOpen = varl;

@NotNull
public final String isBig() {
return this.isBig;

public final void setBig(@NotNull String varl) {
Intrinsics.checkParameterIsNotNull(varl, "<set-?>");

this.isBig = varil;

HiHElavaP AR R, BEEEAXDEMESLEIFER No

System.out.println(d.NO = 10);

HETFR
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Kotlinfh & ap B X R FFAEX R P AR B

class Department {

companion object {
var innerID = "X001"
@JvmField

var innerName = "DEP"

innerlD. innerNameiX BN F BRI X BI7EF o Wi E

@NotNull
private static String innerID = "X001";
@JvmField
@NotNull
public static String innerName = "DEP";

XANFAF BinnerDiBIE CompanionXf Kk & 4%, At H publicBgetinnerlD() . setinnerlDKij5[d] :

public static final class Companion {
@NotNull
public final String getInnerID() {

return Department.innerID;

public final void setInnerID {
Intrinsics.checkParameterIsNotNull(varl, "<set-?>");
Department.innerID = varl;

private Companion() {

}

// $FF: synthetic method
public Companion {
this();

A7 )avaif BBy innerId BHE, 23T Companion3Eifa) :

Department.Companion.getInnerID()
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ffﬁ?iiﬁ]ﬁﬁﬁ @IvmField JFFEAYFEL innerName , KotlinggiFRE =1L E IR PRI E Zpublichy,
RN U X N EEFRT

Department.innerName

BSTE

Kotlin /, FETTRUKF G BN RBHFEXNRPEXMREINEAN @Ivmstatic , XERFERDRE
RN ROEPERESTTE BRENRBSPEMSLBITTE.

IREFSEMRME, FANE T @G
class Department {

companion object {

var innerID = "X001"

@JvmField

var innerName = "DEP"

fun getObjectName = "ONAME"
@JvmStatic

fun getObjectID() = "OID"

mERREZG, REFHRONEAIavafis
public final class Department {

@JvmStatic

@NotNull

public static final String getObjectID() {
return Companion.getObjectID();

public static final class Companion {
@NotNull
public final String getObjectName {
return "ONAME";

@JvmStatic

@NotNull

public final String getObjectID() {
return "OID";
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ElavaFIHAMNARBAT

Department.Companion.getObjectID(); // OK

Department.Companion.getObjectName(); // OK, ME—mTAEG

Department.getObjectID(); // ALSO OK
Department.getObjectName(); // ERROR

XS FREA R R A T BN {E)avalfd AKotlinfRADIR (LAY — LefBERLT5 . X ] {F1S)avah

B AKotinfRA3E AN B AR FELE

o] %

Kotlin AYT] It SJavafy o] W AYRRES X R G0 T ERF7R

Kotlind gy 7= BH
private
protected
internal

public

140 N E B KotlinfR AL

class ProgrammingBook {

Javadi 97 B
private
protected
public
public

private var isbn: String = "978-7-111-44250-9"

protected var author: String = "Cay"
public var name: String = "Core Java"
internal var pages: Int =

private fun findISBN(): String = "978-7-111-44250-9"

protected fun findAuthor(): String = "Cay"

public fun findName(): String = "Core Java"

internal fun findPages(): Int = 300

Xf Rz A9 Javafy RAB R !

public final class ProgrammingBook {

private String isbn = "978-7-111-44250-

9";
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@NotNull

private String author = "Cay";
@NotNull
private String name = "Core Java";

private int pages = 300;

@NotNull
protected final String getAuthor() {

return this.author;

protected final void setAuthor(@NotNull String varl) {
Intrinsics.checkParameterIsNotNull(varl, "<set-?>");
this.author = varl;

@NotNull
public final String getName() {

return this.name;

public final void setName(@NotNull String varl) {
Intrinsics.checkParameterIsNotNull(varl, "<set-?>");
this.name = varl;

public final int getPages$production_sources_for_module_chapterl@_interoperability m
ain() {

return this.pages;

public final void setPages$production_sources_for_module_chapterl®_interoperability
main(int varl) {

this.pages = varil;

private final String findISBN() {
return "978-7-111-44250-9";

@NotNull
protected final String findAuthor() {
return "Cay";

@NotNull
public final String findName() {

return "Core Java“;
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public final int findPages$production_sources_for_module_chapterl®_interoperability
main() {

return B

}

AT IXFZIKotlindr 9] W1 ERJava h AR AR

£ RARINSBER B ER

BNEKotinh E—MEERINSEER Kotlin 777, ESXNB—1MERIMENSEREER — M EH
R XFAIKotinREL, 7 Java FIAAMNIE, REBE-—NIESEEBFENTESHERTTEY
Wo MRFAHElavatgKotin —H T DUAM LN EH, TIUfEA @Ivmoverloads .

TEEAMNFKBL—DELEIX EEAENXH]

X E—EZKotlinftfL :

class {
fun {
}
@JvmOverloads fun {
}
}

BRELfL A0 f2 B A BRIAS S MR RBUT

@Test

public void testOverridesFunWithDefaultParams() {
OverridesFunWithDefaultParams ofdp = new OverridesFunWithDefaultParams();
ofdp.f1(1, "a");
ofdp.f2();
ofdp.f2(2);
ofdp.f2(2, "b");

XFiZ @Ivmoverloads JFEHIER, RWEFS/SLIEBXNERBATRENRE, FAHAZEMFTINGE
H ks lavalA .

¥&EKotlinh BE
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W ERTAR, Kotlin RERGHT . RME TERXFR Kotlin EREL

class CheckKotlinException {
fun thisIsAFunWithException() {

throw Exception("I am an exception in kotlin")

Flavaifif, HEREFIILEXPIREMN !

@Test

public void testCheckKotlinException() {
CheckKotlinException cke = new CheckKotlinException();
cke.thisIsAFunWithException();// JavaZiifis 0 Kot linfr) 5

é%, EETH, INFELESMEkR. AE, ORBAEEE Java FIFAEHBREXNR
. BT IS Kotlin R A R EUID T R @Thr‘ows(Exceptlon :class) , BB T HEIXFE

@Throws (Exception::class)
fun thisIsAnotherFunWithException() {

throw Exception("I am Another exception in kotlin")

Aha, BElava P IHRARER, JavaRIERAIWEXNFE

@RunWith(JUnit4.class)
public class CheckKotlinExceptionTest {
@Test
public void testCheckKotlinException() {
CheckKotlinException cke = new CheckKotlinException();
cke.thisIsAFunWithException(};// JavaBFsi A HEEE Kot LinHhHIFE

// KotlinhERERTHE  JavaBiRBalEx a4
cke.thisIsAnotherFunWithException();

try { Unhandled exception: java.lang.Exception

cke.thisIsAnotherFunWithException();
} catch (Exception e) {
e.printStackTrace();
}

Ria, BMNHNRERFEEHRZFEFLEE.
TENTREIABET

package com.easy.kotlin
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class CheckKotlinException {
fun thisIsAFunWithException() {
throw Exception("I am an exception in kotlin")

@Throws (Exception::class)
fun thisIsAnotherFunWithException {
throw Exception("I am Another exception in kotlin")

}
)
MIAALED

package com.easy.kotlin;

import org.junit.Test;
import org.junit.runner.RunWith;
import org.junit.runners.JUnit4;

@RunWith(JUnit4.class)
public class CheckKotlinExceptionTest {
@Test
public void testCheckKotlinException() {
CheckKotlinException cke = new CheckKotlinException();

cke.thisIsAFunWithException();// JavaZiifas MG Kot lin (1) 50

// Kotlint I R T 554, JavadiFas o A iX N+
// cke.thisIsAnotherFunWithException();
try {

cke.thisIsAnotherFunWithException();
} catch (Exception e) {
e.printStackTrace();

Nothing J &Y

FEKotlind Nothing HKAEIZ—MFIRAYKE!, B Java FIRANNNAIKE, ZEEA Nothing

B T2 E N — P RIGEE,
Blgn T E AYKotlinfLRD

fun emptyList(): List<Nothing> = 1listOf()
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Xt R EJava i 2

@NotNull
public final List emptyList() {
return CollectionsKt.emptyList();

Kotlind iy List<Nothing> RREFAHREAELKAE List

Kotlin5JavaXtLt
ERENARE, RINELEE TlavaSKotinl I ERENEART . AT EHFAIAIRIava5Kotlin

EWITES, BNEXESRE —LEATE, R fEMlavaS5KotlinkLIHRIBELH ., BidEmE
xftb, MERBEATTIXEHEMNHNRRE.

(I 4 oT 2238 o /A )
FIENE®E
e Java

System.out.print("Java");

System.out.println("Java");

e Kotlin

print("Kotlin")
println("Kotlin™)

HX, Kotlinffprintin B2 — MR, THIMISBIIHE java.lang.system KK
System.out.printin3ES2ILAY .

@kotlin.internal.InlineOnly
public inline fun print(message: Any?) {
System.out.print(message)

ERSEE

e Java
String name = "KotlinVSJava";
final String name = "KotlinVSJava";
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e Kotlin

var name = "KotlinVSJava"
val name = "KotlinVSJava"
==
null= B
e Java

String otherName;
otherName = null;

e Kotlin

var otherName : String?
otherName =

== FIB
e Java

if (text != null) {
int length = text.length();

o Kotlin

text?.let {
val length = text.length

}
/] BE
val length = text?.length

“EKotlind, HMAFEA—NRISLEIPAFTSHEE T JavaRMAR if - null FH|#T,
FHEBBHE
e Java

String firstName = "Jack";
String lastName = "Chen";

String message = "My name is: " + firstName + " " + lastName;
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o Kotlin

val firstName = "Jack"
val lastName = "Chen"
val message = "My name is: $firstName $lastName"

Kotindf#MA ¢ 1 ${} (HIESERRRIEDNMOEE) SMNTRIIFRTENBHE, XALLE
Javath R E NS K BHEEFFIFZ.

B®AT

e Java

String text = "First Line\n" +
"Second Line\n" +
"Third Line";

e Kotlin

val text = """

|First Line
|Second Line
| Third Line

.trimMargin()
=RxRIER
e Java

String text = x > ? "x > 5"

e Kotlin

val text = if (x > 5)

"y > 5"

else "x <= 5"

BRIEN

e java
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final int andResult
final int orResult

final int xorResult
final int rightShift
final int leftShift

I
[« D ) R D I« DR ]
-

e Kotlin

and b

or b

val andResult

val orResult

val xorResult xor b
val rightShift

val leftShift

shr
shl

1]
[V DR B DR ]

KB mfEE (EX)

e Java

if (object instanceof Car) {

}

Car car = (Car) object;

e Kotlin

if (object is Car) {
}

var car = object as Car

KEFIMTFIEE R (FRRl)

e Java

if (object instanceof Car) {
Car car = (Car) object;

e Kotlin

if (object is Car) {
var car = object // Kotlin% fef&ik
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KotinfyR B R G A& —E R K EEMRE S, Xt EERT A7 avas LBV AR TUARD.

Range[X jg]

e Java

if (score >= 0 && score <= ) {}
e Kotlin

if (score in ) {1}

¥ R AR caseiEa]
e Java

public String getGrade(int {
String grade;
switch (score) {
case
case
grade = "A";
break;
case
case
case
grade = "B";
break;
case
case
grade

1l
s}
\-n-

break;
case
case
case
grade = "D";
break;
default:

grade

1
m
\--

}

return grade;

e Kotlin
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fun getGrade : String {
var grade = when (score) {

, 10 -> "A"
in -> "B"
, 5 ->"C"
in -> "D"

else -> "E"

}

return grade

for{BIf

e Java

for (int i = 1; i <= 5 i++) {3}
for (int i = 1; i < ; i++) { }
for (int i = 10; i >=0 ; i--) { }
for (int i = 1; i <= ;5 i+=2) { }
for (int i = 10; i >=0 ; i-=2) { }

for (String item : collection) { }

for (Map.Entry<String, String> entry: map.entrySet()) { }

e Kotlin

for (i in ) {}

for (i in 1 until 10) { }

for (i in downTo 0) { }

for (i in step 2) { }

for (i in downTo 1 step 2) { }

for (item in collection) { }

for ((key, value) in map) { }
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EHENESRE
e Java

final List<Integer> listOfNumber = Arrays.asList(1, 2, 3, 4);
final Map<Integer, String> map = new HashMap<Integer, String>();
map.put(1l, "Jack");

map.put(2, "Ali");

map.put(3, "Mindorks");

e Kotlin

val listOfNumber = listOof(1, 2, 3, 4)
val map = mapOf(1l to "Jack", 2 to "Ali", 3 to "Mindorks")

v/ 47i]
e Java

// Java 7
for (Car car : cars) {
System.out.println(car.speed);

// Java 8+

cars.forEach(car -> System.out.println(car.speed));
// Java 7

for (Car car : cars) {

if (car.speed > ) {
System.out.println(car.speed);

// Java 8+

cars.stream().filter(car -> car.speed > ).forEach(car -> System.out.println(car.spee

d));

e Kotlin

cars.forEach {
println(it.speed)

cars.filter { it.speed > }
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.forEach { println(it.speed)}

TIE(RE)E X

e Java

void doSomething() {
// SEBL

void doSomething(int {
/] EE

o Kotlin

fun doSomething() {

/] SEHL

}

fun doSomething {
s

}

wREENTTE (R
e Java

int getScore() {
// logic here

return score;

e Kotlin

fun getScore(): Int {
// logic here

return score

// kAR

fun getScore(): Int = score

Ao, Kotin MR T UEREANRESE, RN T RURE—MREEEN.
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constructor 41588

e Java

public class Utils {
private Utils() {

/7 HNETEER R H S 4L

public static int getScore(int value) {

return 2 * value;

e Kotlin

class Utils private constructor() {
companion object {

fun getScore(value: Int): Int {
return 2 * value

// BEBEEFH— objectX 4
object Utils {

fun getScore(value: Int): Int {
return 2 * value

JavaBean 5 KotlinZ(#E 3
X ERKotlind A EHE S RIS

data class Developer(val name: String, val age: Int)
X Rz T X B JavaSLAR AR AS
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e Java

public final class Developer {
@NotNull
private final String name;

private final int age;

@NotNull
public final String getName() {

return this.name;

public final int getAge() {
return this.age;

public Developer(@NotNull String name, int age) {
Intrinsics.checkParameterIsNotNull(name, "name");
super();
this.name = name;

this.age = age;

@NotNull
public final String componentl() {

return this.name;

public final int component2() {

return this.age;

@NotNull
public final Developer copy(@NotNull String name, int age) {
Intrinsics.checkParameterIsNotNull(name, "name");

return new Developer(name, age);

// $FF: synthetic method
// $FF: bridge method
@NotNull
public static Developer copy$default(Developer var@, String varl, int var2, int var3
, Object var4) {
if((var3 & 1) I=0) {
varl = vare.name;

if((var3 & 2) 1= 0) {
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var2 = vare.age;
return vare@.copy(varl, var2);

public String toString() {
return "Developer(name=" + this.name + ", age=" + this.age + ")";

public int hashCode() {

return (this.name != null?this.name.hashCode():0) * + this.age;

public boolean equals {
if(this != varl) {
if(varl instanceof Developer) {
Developer var2 = (Developer)varil;
if(Intrinsics.areEqual(this.name, var2.name) && this.age == var2.age) {

return true;

return false;
} else {
return true;

RENG

AREFA—EFEI T KotlinSlavafI E#E, BNENA—LEENREINLE T ENNRE. £X
zH, BAVERZEIKoting9fElE. . FNTUAELHRERLAELHINE. B #
IDEAHR, FRATO] A B # 5 AKotlintl 5k B Rt f1lavaR S SKotlinfRIB Z [B Y5k (RIA, BLEE
ATHBERMNFIHEMERS) .

KotinB BN A F 2 —mE B M E T1E £ 581H89:100% interoperable with Java™., 3~ =ZscalaBbtE
BEPK, EEE (BN, £E5%) #HECEKI T —RB. kotlin@XM B Javaryilsg BTy BE%
javale it T R Z & Wfpz KAV, (BRIF IR L RIFjavalI TR A

1 7EJavatE 25U R A A FIRISpring ESR, FERHAISpring 5 X Kotlinth i T 2 # (H5F
https://spring.io/blog/2017/01/04/introducing-kotlin-support-in-spring-framework-5-0) ,
BI, {EARSpring AR T &SI AT BEIESpring BootEE T . FHABIEE T —EZ F /1 BKotlinE K
Spring Boot>k FF & Bk & it Web I B o

AERFIARED : https://github.com/EasyKotlin/chapter10_interoperability
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https://spring.io/blog/2017/01/04/introducing-kotlin-support-in-spring-framework-5-0）
https://github.com/EasyKotlin/chapter10_interoperability

F£11% ¥ AKotlin& i SpringBootFF & WebJR & i

BAERTEE2Z  * 2.3 Web RESTFul HelloWorld ”  —¥#1, EZNE T #H Kotlin &&
SpringBoot FF%& —RESTFUliRZASAY Hello World, %%, Kotlin5Spring kIR ARIE N, %
Spring 5.0 M4 S| N7 — & [TEH X Kotlinfy X #5.

REFA—EKZE S BERAEMKotling&E AiSpringBoot. SpringMVCEFAEER K & Web IR 55 K2
A, FEEBENBSpring 5.05 Kotlinfy 3235435 .

11.1 Spring Bootf&

SpringBoot 2 fEFEE Springd.0EA ). MFHEIEM, BootZ5|SHIERZ, SpringBootFHEIFFAZF IR
HIEESpringtER . REBH—PWebBaaF, ERETSpringIAXIEEMEH. KB
Spring Boot Application RE—LEAR EAECE, BT “—8®izfT" .

SpringBoot AUAF I T

o BIEEIh 7 A9Spring applications

o BEGS(F AR ERAITomcat, Jetty or Undertow, ANEEZRBwar

o RFLEHLAIstarter pomskfEfbmaventic E (gradletf[E)

o IBERIREA BB E Spring

o PRMH—UEA FINRMEM, LLANSFEIER, BREEMINIRLE.
o ZRILAKMEXMLELE

Spring B THEDIMEE, —EHAIAL "BEEHR | FFHAXMIXENEE, IEAREEE, MW
BNREETHREHHERE, MSpring BootE % AZ X Flava Confighy 77 XS Spring#t TELE .

11.2 ZRKR AR

AP BAINBER Kotlin &£k Spring Boot FF & — /M E B Z Ui R ARSIk Web N, €% HF
Markdown EX &, XE5IFRD . BREBFIHE.

HAEGRME AR TR
HEES Java, Kotlin
BURE MySQL , mysql-jdbc-driver, Spring data JPA,
J2EEFEZR Spring Boot, Spring MVC
M EER S| E Freemarker
Blim A E jquery, bootstrap, flat Ul , Mditor , DataTables
THEMETR Gradle
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11.3 SR HER
11.3.1 8IETHE

Bd, BAVERASPRING INITIALIZRE Bl 7 — Mgk T2,

B—4 1508 http://startspring.io/, EFLER—NGradlell B, FAKotliniEE, f#FAAISpring

BoothR A Z2.0.0 M2,

T4 EBMBEEREAKEE. Group . com.easy.kotlin Artifact : chapterll_kotlin_springboot | %.
ME &M, ME#HER. BEREHMAET., £FarBARITE, FHIDKLS .,

E=8  ERMBERBH. KINXEDFEFET - Web. DevTools. JPA. MySQL. Actuator.

Freemarker,

M E=ZMTERR

Generate a crderojec: With «ein ¢ and Spring Boot zoomz s

Project Metadata
Artifact coordinates
Group

com.easy.kotlin

Artifact

chapterll_kotlin_springboot

Name

chapterll_kotlin_springboot

Description

Demo project for Spring Boot

Package Name

com.easy.kotlin.chapterll kotlin springboot

Packaging

Jar

Java Version

18

Too many options? Switch back to the simple version

Dependencies
Add Spring Boot Starters and dependencies to your application
Search for dependencies

Web, Security, JPA, Actuator, Devtools...

Selected Dependencies

(weo_J oo | a | wsar ] scammr ] rroumanr |

RIEEIE, T#HzipB, BEFSANIDEAF, FNTUEZI—NWATEREMNIRE

— build

| — kotlin-build
| L— caches
— build.gradle

|— gradle

|  L— wrapper

I— gradle-wrapper.jar
L gradle-wrapper.properties
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http://start.spring.io/，

|— gradlew
— gradlew.bat

L— src
F—— main
| — kotlin
| | L— com
| L— easy
| ] L— kotlin
| | L chapterll_kotlin_springboot
| | L ChapterllKotlinSpringbootApplication.kt
| L— resources
| F—— application.properties
| — static
| L— templates
L— test
L— kotlin
L— com
L— easy
L— kotlin

L— chapteril_kotlin_springboot
L ChapterllKotlinSpringbootApplicationTests.kt

21 directories, 8 files
Hh, Chapterl1KotlinSpringbootApplication.kt:ZSpringBooty AFIAN H Bzh,

11.3.2 Gradlefic & 3 {4 FA
AT K GradleE A E X fFbuild.gradle IR ALT -

buildscript {
ext {
kotlinVersion = '1.1.3-2'
springBootVersion = '2.0.0.M2’
}
repositories {
mavenCentral()
maven { url "https://repo.spring.io/snapshot" }
maven { url "https://repo.spring.io/milestone"” }
}
dependencies {
classpath("org.springframework.boot:spring-boot-gradle-plugin:${springBootVersi
on}")
classpath("org.jetbrains.kotlin:kotlin-gradle-plugin:${kotlinVersion}")
classpath("org.jetbrains.kotlin:kotlin-allopen:${kotlinVersion}")
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apply plugin: 'kotlin'

apply plugin: 'kotlin-spring'

apply plugin: ‘'eclipse’

apply plugin: 'org.springframework.boot'

apply plugin: 'io.spring.dependency-management'

version = '0.0.1-SNAPSHOT'
sourceCompatibility = 1.8
compileKotlin {

kotlinOptions.jvmTarget = "1.8"
}
compileTestKotlin {
kotlinOptions.jvmTarget = "1.8"

repositories {
mavenCentral()
maven { url "https://repo.spring.io/snapshot"” }
maven { url "https://repo.spring.io/milestone" }

dependencies {
compile('org.springframework.boot:spring-boot-starter-actuator')
compile('org.springframework.boot:spring-boot-starter-data-jpa')
compile('org.springframework.boot:spring-boot-starter-freemarker")
compile('org.springframework.boot:spring-boot-starter-web')
compile("org.jetbrains.kotlin:kotlin-stdlib-jre8:${kotlinVersion}")
compile("org.jetbrains.kotlin:kotlin-reflect:${kotlinVersion}")
runtime('org.springframework.boot:spring-boot-devtools')
runtime( 'mysql:mysql-connector-java')

testCompile('org.springframework.boot:spring-boot-starter-test')

HPTENEETN TR

FC B 10 Thegii i

spring-

Sroaodtl_e— SpringBoot&E i Gradle Ay 3HE {4

plugin

kotlin-

gradle- Kotlin£E s Gradle A9 34
plugin

Kotling FFEF . Kotlin BBKERIAERZfinal B9, 2N R = BRI K HFE W AR N T

Kotn- S Aopen XE@FHMAE, XMEAHRRIEKotin AIFTA % HopentT
P FF, Ak
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spring-

boot- 25 k504 -
starter- SpringBootf @ R ia & I 1= A 14 ;B a=%

actuator

spring-

boot- > =
starter- IPAREN

data-jpa

spring-
b= 181 5| Efreemarker B a8

starter-
freemarker

kotlin- ) _.
stdlib-jres KotlinE FIRESHI R A FE

kotlin-reflect Kotlin & &

spring-
boot- SpringBootFA . FTH, i : #IBEE
devtools
mysq|l-
connector- JavafMySQLE 38 &
java
spring-
boot- Wi FBah =8
starter-test
114 HREEEE
TEAERTRE, BAPREEEITmMainK L, BaKM, EHasmENTREES

BeanCreationException: Error creating bean with name 'dataSource' defined in class path
resource [org/springframework/boot/autoconfigure/jdbc/DataSourceConfiguration$Hikari.c

lass]

>k 3k 3k >k >k 3k 3k 3k >k >k 5k >k >k >k 3k >k >k >k %k >k % >k >k %k > *k %

APPLICATION FAILED TO START

3k 3k 3k 3k 3k >k 3k >k 3k >k 3k >k 3k >k 3k >k 3k >k >k >k 3k %k %k %k k %k k

Description:

Cannot determine embedded database driver class for database type NONE

Action:

If you want an embedded database please put a supported one on the classpath. If you ha

ve database settings to be loaded from a particular profile you may need to active it (

no profiles are currently active).
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EABNIEZBEESIER. FAEAEMYSQLFFTE—schema :

CREATE SCHEMA “blog™ DEFAULT CHARACTER SET utf8 ;

11.4.1 e B #3ER

BE, B&EE X ffapplication.propertiesF it B MySQLEUIEIR

# datasource

# datasource: unicodeZmiZfIEF, WiE Nutf-8
spring.datasource.url=jdbc:mysql://localhost:3306/blog?zeroDateTimeBehavior=convertToNu
11&characterEncoding=utf8&characterSetResults=utf8

spring.datasource.username=root

spring.datasource.password=root

spring.datasource.testWhileIdle=true

spring.datasource.validationQuery=SELECT 1

H, springdatasource.url B, AT XFHXHIERE R (BHLEEMPERL) , BINFERE
— T 4R,

BIREORM (MHRXARMRE) /=, FA(1fEMspring-data-jpa

spring.jpa.database=MYSQL

spring.jpa.show-sql=true

# Hibernate ddl auto (create, create-drop, update)
spring.jpa.hibernate.ddl-auto=update

# Naming strategy
spring.jpa.hibernate.naming-strategy=org.hibernate.cfg.ImprovedNamingStrategy
spring.jpa.properties.hibernate.dialect=org.hibernate.dialect.MySQL5Dialect

BREfTRSE, EHahtEaEE

|// I

| _

[ 7 2o Iz

[ </ NPT o
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SERNED U G I B G B I G o

(Y R/ I )y N Y W W
|1 /|
|| |__/
2017-07-17 21:10:48.741 1INFO 5062 --- [ restartedMain] c.ChapterllKotlinSpringbootApp

licationKt : Starting ChapterllKotlinSpringbootApplicationKt on 192.168.1.6 with PID 50
62 ...

2017-07-17 21:19:40.548 1INFO 5329 --- [ restartedMain] j.LocalContainerEntityManagerF
actoryBean : Initialized JPA EntityManagerFactory for persistence unit ‘'default’

2017-07-17 21:11:03.017 1INFO 5062 --- [ restartedMain] o.s.b.a.e.mvc.EndpointHandlerM
apping : Mapped "{[/application/env || /application/env.json],methods=[GET],produce
s=[application/vnd.spring-boot.actuator.v2+json || application/json]}" onto public java

.lang.0Object org.springframework.boot.actuate.endpoint.mvc.EndpointMvcAdapter.invoke()

2017-07-17 21:11:03.026 INFO 5062 --- [ restartedMain] o.s.b.a.e.mvc.EndpointHandlerM
apping : Mapped "{[/application/beans || /application/beans.json],methods=[GET],pro
duces=[application/vnd.spring-boot.actuator.v2+json || application/json]}" onto public
java.lang.0Object org.springframework.boot.actuate.endpoint.mvc.EndpointMvcAdapter.invok
e()

2017-07-17 21:11:03.028 1INFO 5062 --- [ restartedMain] o.s.b.a.e.mvc.EndpointHandlerM
apping : Mapped "{[/application/health || /application/health.json],methods=[GET],p
roduces=[application/vnd.spring-boot.actuator.v2+json || application/json]}" onto publi
¢ java.lang.Object org.springframework.boot.actuate.endpoint.mvc.HealthMvcEndpoint.invo
ke(javax.servlet.http.HttpServletRequest,java.security.Principal)

2017-07-17 21:11:03.060 1INFO 5062 --- [ restartedMain] o.s.b.a.e.mvc.EndpointHandlerM
apping : Mapped "{[/application/autoconfig || /application/autoconfig.json],methods
=[GET],produces=[application/vnd.spring-boot.actuator.v2+json || application/json]}" on
to public java.lang.Object org.springframework.boot.actuate.endpoint.mvc.EndpointMvcAda
pter.invoke()

2017-07-17 21:11:03.478 INFO 5062 --- [ restartedMain] o.s.ui.freemarker.SpringTempla
telLoader : SpringTemplateLoader for FreeMarker: using resource loader [org.springfram
ework.boot.web.servlet.context.AnnotationConfigServletWebServerApplicationContext@6aab8
872: startup date [Mon Jul 17 21:10:48 CST 2017]; root of context hierarchy] and templa
te loader path [classpath:/templates/]

2017-07-17 21:11:03.479 1INFO 5062 --- [ restartedMain] o.s.w.s.v.f.FreeMarkerConfigur
er : ClassTemplateLoader for Spring macros added to FreeMarker configuration
2017-07-17 21:11:03.520 WARN 5062 --- [ restartedMain] o.s.b.a.f.FreeMarkerAutoConfig
uration : Cannot find template location(s): [classpath:/templates/] (please add some
templates, check your FreeMarker configuration, or set spring.freemarker.checkTemplate
Location=false)

2017-07-17 21:11:03.713 1INFO 5062 --- [ restartedMain] o.s.b.d.a.OptionallLiveReloadSe
rver : LiveReload server is running on port 35729

2017-07-17 21:11:03.871 1INFO 5062 --- [ restartedMain] o.s.j.e.a.AnnotationMBeanExpor
ter : Registering beans for IMX exposure on startup
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2017-07-17 21:11:03.874 INFO 5062 --- [ restartedMain] o.s.j.e.a.AnnotationMBeanExpor

ter : Bean with name 'dataSource' has been autodetected for JMX exposure
2017-07-17 21:11:03.886 INFO 5062 --- [ restartedMain] o.s.j.e.a.AnnotationMBeanExpor
ter : Located MBean 'dataSource': registering with JMX server as MBean [com.zaxx

er.hikari:name=dataSource,type=HikariDataSource]

2017-07-17 21:11:03.901 1INFO 5062 --- [ restartedMain] o.s.c.support.DefaultLifecycle
Processor : Starting beans in phase ©

2017-07-17 21:11:04.232 1INFO 5062 --- [ restartedMain] o.s.b.w.embedded.tomcat.Tomcat
WebServer : Tomcat started on port(s): 8000 (http)

2017-07-17 21:11:04.240 INFO 5062 --- [ restartedMain] c.ChapterllKotlinSpringbootApp

licationKt : Started ChapterlilKotlinSpringbootApplicationKt in 16.316 seconds (JVM runn
ing for 17.68)

XTEEMBE, BNBE THEARSIERGRRH

HENE RIE %A
LocalContainerEntityManagerFactoryBean : Initialized JPA B IAPSLIRE 1R
EntityManagerFactory L]

- Y AR
EndpointHandlerMapping : Mapped "{[/application/beans ... Eﬁgggi?%'*IfESTm?gE
~F

Freemarkert&tly 5|2
BaIEicE, RIAUE

FreeMarkerAutoConfiguration R e
classpath:/templates/
AnnotationMBeanExporter : Bean with name 'dataSource' has been HERBeani@id
autodetected for JMX exposure ... Located MBean 'dataSource': annotationyF &3 fift
registering with JMX server as MBean MBeanZ|IMX3ZER ¥
[com.zaxxer.hikari:name=dataSource,type=HikariDataSource] BEHBETRE
SpringBootZRIA K #x
T Tomcat, i AFA]
TomcatWebServer : Tomcat started on port(s): 8000 (http) o] M7
application.properties
FEE
Started Chapterl1KotlinSpringbootApplicationKt in 16.316 seconds SpringBoot B 2E0
(JVM running for 17.68) 53y

11.5 Endpoint5#%#E 0
FAkZRKIA1E  http://127.0.0.1:8000/application/beans , X EsE B RO TEE
Whitelabel Error Page

This application has no explicit mapping for /error, so you are seeing this as a fallba
ck.

Mon Jul 17 21:30:35 CST 2017
There was an unexpected error (type=Unauthorized, status=401).
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http://127.0.0.1:8000/application/beans

Full authentication is required to access this resource.

RxBERRIAE. BMNEEFSESTUER THXTHL

s.b.a.e.m.MvcEndpointSecurityInterceptor : Full authentication is required to access ac

tuator endpoints. Consider adding Spring Security or set 'management.security.enabled’
to false.

EERU, EihoXEEndpointsT 2R, T MiBidSpring Security RSLIANRIZHI, HFENR
PR35 : 3 management.security.enabled IXE X false .

F{i1#capplication.properties B B R IIEC & :

management.security.enabled=false

ERNA, BXAE, BMNTUERMT L

"context": "application:8000",
"parent”: null,
"beans": [
{
"bean": "chapterllKotlinSpringbootApplication”,
"aliases": [

1,

"scope": "singleton",

"type": "com.easy.kotlin.chapterll_kotlin_springboot.ChapterliKotlinSpringbootA
pplication$$EnhancerBySpringCGLIB$$353fd63e",

"resource": "null",

"dependencies": [

]
¥
{
"bean": "org.springframework.boot.autoconfigure.orm.jpa.HibernateJpaAutoConfigu
ration”,
"aliases": [
1,
"scope": "singleton",
"type": "org.springframework.boot.autoconfigure.orm.jpa.HibernateJpaAutoConfigu
ration$$EnhancerBySpringCGLIB$$24d31c25",
"resource": "null",
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"dependencies": [
"dataSource",
"spring.jpa-org.springframework.boot.autoconfigure.orm.jpa.JpaProperties"”
]
s
{

"bean": "transactionManager",

"aliases": [

1,

"scope": "singleton",

"type": "org.springframework.orm.jpa.JpaTransactionManager",

"resource": "class path resource [org/springframework/boot/autoconfigure/orm/jp

a/HibernateJpaAutoConfiguration.class]",
"dependencies": [

¥

"bean": "spring.devtools-org.springframework.boot.devtools.autoconfigure.DevToo
1sProperties”,
"aliases": [

1,

"scope": "singleton",

"type": "org.springframework.boot.devtools.autoconfigure.DevToolsProperties",
"resource": "null",

"dependencies": [

}s

"bean": "org.springframework.orm.jpa.SharedEntityManagerCreator#0",
"aliases": [

1,

"scope": "singleton",

"type": "com.sun.proxy.$Proxy86",
"resource": "null",
"dependencies": [

"entityManagerFactory"
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JINEY, JN—TRETERE, /

"status": "UP",
"diskSpace": {

"Up",
120108089344,
1724157952,

"threshold": 10485760

"status":
"total":
"free":

Ts

"db": {
"status": "UP",

"database”: "MySQL",

"hello": 1

M EEBHAT T INEE—

11.6 EHmPE KK

BNELHEE A5 T MySQLEIRERINEE, Tﬁﬁiﬁ]%—?—/\%ﬁﬁt*

com.easy.kotlin.chapterll_kotlin_springboot.entity

Q2T JL{TEE, SpringBootE R EFMELB XA T X
Bean, F{1HiAE http://127.0.0.1:8000/application/health

seRy AR BRI B,

B NRRA. #EsE. BIRER

#1EE package
B2 Article SLIRZK .

’ /\\\

package com.easy.kotlin.chapterll kotlin_springboot.entity

import java.util.*

import javax.persistence.*

@Entity
class Article {
@1d

@GeneratedValue(strategy =

var id: Long = -1
@Version

var version:
title:

content: String =

Long = ©

nn

var String =

var

un

var author: String =

var gmtCreated: Date =
gmtModified: Date =
isDeleted: Int =

deletedDate:

var
var

var Date =

Date()
Date()
@ //1 Yes @ No
Date()

GenerationType.IDENTITY)
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override fun toString(): String {
return "Article(id=$id, version=$version, title='$title', content='$content', a
uthor="$author', gmtCreated=$gmtCreated, gmtModified=$gmtModified, isDeleted=$isDeleted
, deletedDate=$deletedDate)"

}

KBTI, BANAEIava R BE L B —Higetter/setter/53% ; MR AIAScalaBIEFEM F
@BeanProperty, {20

package com.springboot.in.action.entity

import java.util.Date

import javax.persistence.{ Entity, GeneratedValue, GenerationType, Id }
import scala.language.implicitConversions

import scala.beans.BeanProperty

@Entity

class HttpApi {
@Id
@GeneratedValue(strategy

GenerationType.AUTO)
@BeanProperty
var id: Integer = _

@BeanProperty

var httpSuiteld: Integer
/1 B TR

@BeanProperty

var name: String = _

[IFIBIRA : -1RIAT 0 R 1)
@BeanProperty
var state: Integer = _

BIMNENB—MEEXENEELARE, BRERSEITRA, BA1EMySQLAISchema: blog B
*F&F RUBEEBNERT Table: article, ERFBREENT :

Field Type Null Key Default Extra
id bigint(20) NO PRI NULL auto_increment
author varchar(255) YES NULL
content varchar(255) YES NULL

476



deleted_date datetime YES NULL

gmt_created datetime YES NULL
gmt_modified datetime YES NULL
is_deleted int(11) NO NULL
title varchar(255) YES NULL
version bigint(20) NO NULL -

11.7 HIEH R EHRAD

fESpring Data JPAR, FHIRFELINIZED crudrepository<T, ID> RT3 E5—HEEACRUD
BENEOIIMT .

interface ArticleRepository : CrudRepository<Article, Long>

JPAZ BEI1LHArticleRepositoryiE ORI TT7A, AR EHMNSEANCRUDEERT. ©HE AR
EARCRUDIEMEFA AR B RILBAT R ¢

Jiik Theeik BA
S save(S entity) RIEFLENLER, iﬂgﬁ_‘gﬂug)ﬂ §4\1%¥%2}§i@@9@ ST
— SR (REFRETRESERNTAEILA])
findByld(ID id) RIEZRIIENE
existsByld(ID id) HHT R EFAEZ T RIANIEK
findAll() REFEICE
g endlirerable - ipip - giose et @
count() REZIEFKEE
deleteByld(ID id) HRIE = id MR
deleteAll() B MIBR

HR, MRFEMNFTEACELIMSQLEWZE, FATUEEFEA@Query)T#.

interface ArticleRepository : CrudRepository<Article, Long> {
override fun findAll(): MutableList<Article>

@Query(value = "SELECT * FROM blog.article where title like %?1%", nativeQuery = tr
ue)

fun findByTitle(title: String): MutableList<Article>

@Query("SELECT a FROM #{#entityName} a where a.content like %:content%")
fun findByContent(@Param("content") content: String): MutablelList<Article>
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@Query(value = "SELECT * FROM blog.article where author = ?1", nativeQuery = true)
fun findByAuthor(author: String): MutableList<Article>

11.7.1 JRAESQLEA

Hrh, @Query;FREmAvalueBEFEFHKNESH P QLIEE. R, IPARJEntityManager API
IRHET B2 Query SR IMFTIRA SQL 1BE)HcreateNativeQuery 73 5% o

NS IEFREAERIP QLERER ., MRFNEIEEFEAESQLEE, RFEEIRE nativeQuery=true R
of,

11.7.2 i EHlike B %
BN, BAVRAESQLIEMIE HikeiB % F A Ssq RN EE XS K

like '%?%'

BRTEP QL XKD

like %?1%

11.7.3 SEH HALFF
Heh, FEEATH 1 SRESKO MY, IRROSSKOME.

11.7.4 JP QLl=|=I El’s]SpEL
AINBANERIPARIFRAEZ 8 (Criteria Query)

SELECT a FROM #{#entityName} a where a.content like %:content%

HAR #{#entityName} ESpEL (SpringRIENIEBES) , FARKREAREKILMERZFR, MSpring data
ipa= B iR IBArticleSER_E XN FIERIARY @Entity class Article |, E{EFSE @Entity(name =
"Article") class Article BEIFLAZFIEAN IP QLIEGH,

BRI R AR NS, FHBANBRT BB F1R S daokE AMTTER T LAELBIR
AR, HAREEARR R,

11.7.5 ;¥ fBS#
FAEA @Param("content") RISESIEBHE, RFEIP QUEAHXMSIH :
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:content

P QLIFAHBEE" TE NRIKIEESH, RNEITENSEEIEER @Param KT A58 5
P QL HHR RS E R

11.8 F=HISRE
FAFEF B Zcontroller, SARHE THEIEEH|ZR -

@Controller
class ArticleController {

HMeEk, XELUEHDERNZEOBean :

@Autowired val articleRepository: ArticleRepository? = null

XAME O Bean YL BI{L aSpring data jpaTeff. IRFKAZE http://127.0.0.1:8000/application/beans
REFIXBean, FATIUEBEERMOT ¢

"bean": "articleRepository",
"aliases": [

1,
"scope": "singleton",
"type": "com.easy.kotlin.chapterll_kotlin_springboot.dao.ArticleRepository",
"resource": "null",
"dependencies": [
"(inner bean)#39c36d98",
"(inner bean)#19d60142",
"(inner bean)#1757cbeo1",
"(inner bean)#6dde45fe",
"jpaMappingContext"

BAVERLM — N BEMNEEREICRMRESTIED ., Bf1&EArticleRepository R EE 7 findAll 77
=

override fun findAll(): MutableList<Article>
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R, BNEEHRROHERARXMEATTE

@GetMapping("listAllArticle")

@ResponseBody

fun listAllArticle(): MutableList<Article>? {
return articleRepository?.findAll()

Hrh, F¥fR@ResponseBodyR ~IEFEIREEEIZEHER NN (response body)

11.9 BE1#1iB4CommandLineRunner

AT AENKE, FAIESpringBoot A BEIHIFHME# IR 1L JLEBURZIEHEESE . Spring Boot i
BMIRET—177%, BiIsLIWE A CommandLineRunner kLM, X2— M REEOQ -

@FunctionalInterface
public interface CommandLineRunner {
void run(String... args) throws Exception;

BMNABZECE—NSLWED CommandLineRunner f92%, REH, RBE—TERTIU, THH
A E., XEFHMEHKotlinflambdaFRiAX kS :

@Bean

fun init(repository: ArticleRepository) = CommandLineRunner {
val article: Article = Article()
article.author = "Kotlin"
article.title = "#kfijKotlin#fE ${Date()}"
article.content = "Easy Kotlin ${Date()}"

repository.save(article)

11.10 & Haahk

A EmainF £ 518 ASpringApplicationZk fEE7SrunJ75%, I {189SpringBootApplication T 75
W

package com.easy.kotlin.chapterll_kotlin_springboot

import com.easy.kotlin.chapterll_kotlin_springboot.dao.ArticleRepository
import com.easy.kotlin.chapterll_kotlin_springboot.entity.Article

import org.springframework.boot.CommandLineRunner

import org.springframework.boot.SpringApplication

import org.springframework.boot.autoconfigure.SpringBootApplication
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import org.springframework.context.annotation.Bean

import java.util.*

@SpringBootApplication
class ChapterliKotlinSpringbootApplication {
@Bean
fun init(repository: ArticleRepository) = CommandLineRunner {
val article: Article = Article()
article.author = "Kotlin"
article.title = "#kfijKotlin#fE ${Date()}"
article.content = "Easy Kotlin ${Date()}"
repository.save(article)

fun main(args: Array<String>) {

SpringApplication.run(Chapterl1KotlinSpringbootApplication::class.java, *args)

XEFMNTEXEMZQ@SpringBootApplication’T#, EEBE=EM, ERIFAIO TR

xR Thee i BA
O pringBootConfiguration (E&f EFH A MspringbootBL B X f 2.

- - FRSpringBootE F/BEIRY, JZaSpring BootEk
@EnableAutoConfiguration A ESEE.
@ComponentScan ERRFRINEDAMLAHERT ETAE

11.10.1 B/aNHETT

WMRZHEIDEARIETT, TUEER/TManREETT, N TEMF !
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@springBootApplication
class ChapterllKotlinSpringbootApplication {
@Bean
fun init{repository: ArticleRepository) = CommandLineRunner {
val article: Article = Article()
article.author = "Kotlin"
article.title = "#E@EKotlindiiE ${Date()}"
article.content = "Easy Kotlin ${Date()}}"
repository.save(article)

I

K fun mainf{arnos: Arrav<Strino=) {
Run 'com.easy.kotlin.chap... ghootApplication: :class. java, #args)

# Debug 'com.easy.kotlin.chap... B,

¥% Run 'com.easy.kotlin.chap..." with Coverage
WREEGSTIETT, ERAENERERTETGS

$ gradle bootRun

BTN EREHI GRS HEH

2017-07-18 17:42:53.689 1INFO 21239 --- [ restartedMain] o.s.b.w.embedded.tomcat.Tomca
tWebServer : Tomcat started on port(s): 8000 (http)

Hibernate: insert into article (author, content, deleted_date, gmt_created, gmt_modifie
d, is_deleted, title, version) values (?, ?, ?, ?, ?, ?, ?, ?)

2017-07-18 17:42:53.974 INFO 21239 --- [ restartedMain] c.ChapterllKotlinSpringbootAp
plicationKt : Started ChapterllKotlinSpringbootApplicationKt in 16.183 seconds (JVM run
ning for 17.663)

K==========---> 83% EXECUTING [1m 43s]

> :bootRun

HATEN SRR B AR ¢ http//127.0.0.1:8000/listAllArticle ,  TTIAEFIKMIN T

"id": 1,

"version": 0,

"title": "MLFiKotlinHfz",
"content": "Easy Kotlin ",
"author": "Kotlin",
"gmtCreated": 1500306475000,
"gmtModified": 1500306475000,
"deletedDate": 1500306475000

}s

"id": 2,
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"version": 0,

"title": "MKHKotlin#FE",
"content": "Easy Kotlin ",
"author": "Kotlin",
"gmtCreated": 1500306764000,
"gmtModified": 1500306764000,
"deletedDate": 1500306764000

Eiy, BNEEZM T —MERAIRESTHE O MBI EE] FimAI T4 .
TERMNALERE P EmaI X ESIRTTA.

11.11 Model#iE48E

FME—"MREModelAndViewsT Rz H2e 2, HAPEIEIRE Model PN X EZF FREIE, KB40
T

@GetMapping("listAllArticleView")

fun listAllArticleView(model: Model): ModelAndView {
model.addAttribute("articles"”, articleRepository?.findAll())
return ModelAndView("1list")

Hrh,  ModelAndview("list") HAY"list" SR~ E SCAFRIFTE B R AYAENTER1Z . SpringBootAYBRIA
B9 B S UFE sre/main/resources/templates B 3% .

11.12 #EiR 5| EMETTH

A1 AFreemarkert&tk 512, FA7Etemplates B & THE—MistftIXF, REFAT :

<html>

<head>
<title>Blog!!!</title>

</head>

<body>

<table>
<thead>
<th>F5</th>
<th>#rdi</th>
<th>fE3&</th>
<th> R RA A< /th>
<th>#ffE</th>
</thead>
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<tbody>
<#-- FHFTLIES -->
<#list articles as article>
<tr>
<td>${article.id}</td>
<td>${article.title}</td>
<td>${article.author}</td>
<td>${article.gmtModified}</td>
<td><a href="#" target="_blank">%ufH</a></td>
</tr>
</#list>
</tbody>
</table>
</body>
</html>

Hrh, <#list articles as article>&FreemarkerfTEH1ES, ${:= Freemarkers| HZEEM AR,

17~ | KT FreemarkerfJiEHIE %X 0] &% http://freemarker.org/ o

11.13 =7

FERRA, JESEIFLE - http://127.0.0.1:8000/listAllArticleView , AT IMNER TTEHE L
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Fs fml 3] RFRAETE B{E
1 hiEKotlin¥iE Kotlin 2017-7-17 23:47:55 &8
2 thEKotlin#izE Kotlin 2017-7-17 23:52:44 {B18
3 thiEKotlin¥iE Kotlin 2017-7-17 23:53:11 &iE
4  tHEKotlingF2 Kotlin 2017-7-17 23:54:46 &1
5 thiEKotlin¥iE Kotlin 2017-7-17 23:57:49 &8
6 thEKotlin#iz Kotlin 2017-7-18 0:04:37 &1
7 HEKotlin¥iz Kotlin 2017-7-18 0:07:20 &iE
8 #hiEKotlin#*E Tue Jul 18 00:11:05 CST 2017 Kotlin 2017-7-18 0:11:06 {&iE
9 tEKotlin##2 Tue Jul 18 00:16:46 CST 2017 Kotlin 2017-7-18 0:16:46 EiE
10 #hiEKotlin##zE Tue Jul 18 00:20:05 CST 2017 Kotlin 2017-7-18 0:20:06 &iE
11 #EKotlin##2 Tue Jul 18 09:58:27 CST 2017 Kotlin 2017-7-18 9:58:27 EiE

—
(]

thElKotlin##E Tue Jul 18 10:07:08 CST 2017 Kotlin 2017-7-18 10:07:10 &1
thigKotlin##2 Tue Jul 18 10:31:31 CST 2017 Kotlin 2017-7-18 10:31:31 &I
thiEKotlin## 2 Tue Jul 18 10:50:21 CST 2017 Kotlin 2017-7-18 10:50:22 &%
thig]Kotlin##2 Tue Jul 18 11:00:50 CST 2017 Kotlin 2017-7-18 11:00:50 &1
hiEKotlin## 2 Tue Jul 18 15:44:54 CST 2017 Kotlin 2017-7-18 15:44:54 &%
thigKotlin# %2 Tue Jul 18 17:42:53 CST 2017 Kotlin 2017-7-18 17:42:54 &
hiEKotlin##zE Tue Jul 18 17:49:57 CST 2017 Kotlin 2017-7-18 17:49:58 &%
thiEKotlin##2 Tue Jul 18 23:27:51 CST 2017 Kotlin 2017-7-18 23:27:52 {1

L T TR DR Rt L T
w o~ o B W

FXE, BMNELTTM T — I MEHEEZ 1w DU A 5T B A — MRE A WebN A,
LR, XHHURERREAEM T —&, TERMNIMABTwUIAGEL—T,

11.14 S| \BiiwZE 4

FA11E B E T BootstrapAY AT imUIEEFlat Ul, B FcEFlat UIBSE T © http://www.bootcss.com/p/flat-
ui/ TEzipE, MEE, HERMNNIEE, MEREXRRE  sre/main/resources/static . 0T EFfr
N

485


http://www.bootcss.com/p/flat-ui/

= chapter11_kotlin_springboot ~/kotlin/chapter11_ko

.gradle
idea
build
classes
gradle
src
= main
Jjava
kotlin
=resources
static
blog
dist
€ss
fonts
img
is
vendor
= htmlSshiv.js
¥ jguery.min.js
2 respond.min.js
1 video.js
o Video-js.swf
= flat-ui.js
o index.htmi
docs
fonts
img
is
less
= bower.json

2% CHANGELOG.md
= Gruntfile.js

= index.html

= index.js

= package.json

2 README.md
mditor-master

TN list fI KBS I NERS TR

<head>
<meta charset="utf-8">
<title>Blog</title>
<meta name="description”
content="Blog, using Flat UI Kit Free is a Twitter Bootstrap Framework design
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and Theme, this responsive framework includes a PSD and HTML version."/>

<meta name="viewport" content="width=1000, initial-scale=1.0, maximum-scale=1.0">

<!-- Loading Bootstrap -->

<link href="/flatui/dist/css/vendor/bootstrap/css/bootstrap.min.css" rel="styleshee

t">
<!-- Loading Flat UI -->
<link href="/flatui/dist/css/flat-ui.css" rel="stylesheet">
<link href="/flatui/docs/assets/css/demo.css" rel="stylesheet">
<link rel="shortcut icon" href="/flatui/img/favicon.ico">
<script src="/flatui/dist/js/vendor/jquery.min.js"></script>
<script src="/flatui/dist/js/flat-ui.js"></script>
<script src="/flatui/dist/js/vendor/html5shiv.js"></script>
<script src="/flatui/dist/js/vendor/respond.min.js"></script>
<link rel="stylesheet" href="/blog/blog.css">
<script src="/blog/blog.js"></script>

</head>

Hep, FAA9IXSpringBooty A BRIARYER S TR AV ER B 12 & src/main/resources/static, RJEHK
MAHTMLR RS F1 5| R 2 2 ELLAR B R TRHEXT RS2,

R~ - EE MK T Spring BootEE S HIRAIERN R USEXE
http://www.jianshu.com/p/d127c4f78bb8

Ria, BNBERNOXETRBRMLA—T

<div class="container">
<h1>IFAIHZE</h1>
<table class="table table-responsive table-bordered">
<thead>
<th>F5</th>
<th>trdi</th>
<th>fE#</th>
<th> KRE A< /th>
<th>#fE</th>
</thead>
<tbody>
<-- FHFTLIRS -->
<#list articles as article>
<tr>
<td>${article.id}</td>
<td>${article.title}</td>
<td>${article.author}</td>
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</#list>
</tbody>

</table>

</div>

FHbuild T &,

ZRE SABHER SRR B AREE A4

FELIFEXEIIRR, BOEERI—DEERIF

BB E

FS

10

11

12

13

14

b=l

RiEKotlinZiz

i Kotling iz

HRiE KotlinZR iz

i Kotling iz

R Kotlin 12

R KotlinZ 12

RiE Kotling iz

R EI Kotlin#5#2 Tue Jul 18 00:11:05 CST 2017
R & Kotling%#2 Tue Jul 18 00:16:46 CST 2017
R8I Kotling%#2 Tue Jul 18 00:20:05 CST 2017
e Kotlin3% 72 Tue Jul 18 09:58:27 CST 2017
AR % KotlinZR#2 Tue Jul 18 10:07:09 CST 2017
R KotlinZ#2 Tue Jul 18 10:31:31 CST 2017

R & Kotlin##2 Tue Jul 18 10:50:21 CST 2017

hEEXFSIA

<#include "head.ftl">

11.15 SCILE

HMEFIRT EEAN—) "EXE HAD

B ER R

£RYFCED,

<td>${article.gmtModified}</td>
<td><a href="#" target="_blank">%ifH</a></td>
</tr>

BR%E TR IE
=) HEME
Kotlin 2017-7-17 23:47:55
Kotlin 2017-7-17 23:52:44
Kotlin 2017-7-17 23:53:11
Kotlin 2017-7-17 23:54:46
Kotlin 2017-7-17 23:57:49
Kotlin 2017-7-18 0:04:37
Kotlin 2017-7-18 0:07:20
Kotlin 2017-7-18 0:11:06
Kotlin 2017-7-18 0:16:46
Kotlin 2017-7-18 0:20:06
Kotlin 2017-7-18 2:.58:27
Kotlin 2017-7-18 10:07:10
Kotlin 2017-7-18 10:31:31
Kotlin 2017-7-18 10:50:22

BABIRH AR —

#R1E
Lk
L
458
L4
iR
ok
4R
L
458
%58
iR
ke
-t
L

—/Nhead. ftISC A, 24

B TElist.ftl

<a href="addArticleView" target="_blank" class="btn btn-primary pull-right add-article"
>H N H</a>

Hd, btn btn-primary pull-right iX
RS
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.add-article {

margin: 20px;

TEHRMNKREMEXENTIE. BNEXENBENEEERE <a href="addArticleview"> , 3{]
FRIFE—NTS XE N EaddArticleView.ftl

<!DOCTYPE html>

<html>

<#include "head.ftl">

<body>

<div class="container">
<h2>E 3 &< /h2>

<form id="addArticleForm" class="form-horizontal">
<div class="form-group">
<input type="text" name="title" class="form-control" placeholder=" {ZEFnil"

</div>

<div class="form-group">
<textarea id="articleContentEditor" type="text" name="content" class="form-
control” rows="20"

placeholder=""></textarea>

</div>

<div class="form-group save-article">
<div class="col-sm-offset-2 col-sm-10">
<button type="submit" class="btn btn-primary" id="addArticleBtn">f&f73
KF</button>
</div>
</div>
</form>
</div>
</body>
</html>

RIE, BANES G RE R, XEFHEFERERWebMvcConfigurerAdapterZk, EELI
addViewControllersFT7A Y A R AIN— N Ao EIEE@E, BA4MiERELZABEViewsy
RequestMapping Controller :

@Configuration
class WebMvcConfig : WebMvcConfigurerAdapter() {
// EME RS SR K Bk ViewlfIRequestMapping Controller
override fun addViewControllers(registry: ViewControllerRegistry?) {
//'5 X ERequestMapping
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registry?.addvViewController("addArticleView")?.setViewName("addArticleView")

oz

X RN 528 SR 915 KaddArticles B 1Z M 81 52 & 2% EladdArticle ftI X148 2 &4 .

ERNA, #EAFBMNOEXEMNTUE, WTHE !

EXE

11.15.1 fin SRt

AT AENEZENBE, BNARNOBELSMESME, ROFE—navbar fISXEF, AR
mr

<nav class="navbar navbar-default" role="navigation">
<div class="container-fluid">
<div class="navbar-header">
<button type="button" class="navbar-toggle" data-toggle="collapse"
data-target="#example-navbar-collapse">
<span class="sr-only">VJ# S fi</span>
<span class="icon-bar"></span>
<span class="icon-bar"></span>
<span class="icon-bar"></span>
</button>
<a class="navbar-brand" href="#">FKIH%</a>
</div>

<div class="collapse navbar-collapse" id="example-navbar-collapse">
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<ul class="nav navbar-nav">
<1i class=""><a href="listAllArticleView"> & |F</a></1i>
<1li class="active"><a href="addArticleView">5 &< /a></1i>
<li><a href="#">kTF</a></1i>
<1li class="dropdown">
<a href="http://www.jianshu.com/nb/12976878" class="dropdown-toggle
" data-toggle="dropdown">
Kotlin <b class="caret"></b>
</a>
<ul class="dropdown-menu">
<li><a href="http://www.jianshu.com/nb/12976878" target="_blank
">Kotlintk B #FE</a></1i>
<li class="divider"></1i>
<li><a href="#">Java</a></1li>
<li><a href="#">Scala</a></1i>
<li><a href="#">Groovy</a></1li>
<li class="divider"></1i>
<li><a href="http://www.jianshu.com/nb/12066555" target="_blank
">SpringBoot Mk f# #FE</a></1i>
</ul>
</1i>
</ul>
</div>
</div>

</nav>

11.15.2 FHER/A AR 344

X [EZIhead ftl. navbar fti#EEA RIS, FATEMITEIRBE] — NcommonBX T,

R, A1 Bl#EaddArticleView.ftl. listAllArticleView.ftIS| AT :
<!DOCTYPE html>
<html>
<#include "common/head.ftl">

<body>
<#include "common/navbar.ftl">

MANT Stz lm, BN TTERAENERLT

491



HWAOIEE xmmE SuE XF Kotlin v
hy
HRESE

Fs fE

1 R EKotlin#i2
2 R @ Kotlin#i2
3 R E Kotlin# 2
4 R Kotlin#2
5 W EKotlini2
6 R Kotlin#i2
7 R Kotlin#i2

8 R & Kotlin#{2 Tue Jul 18 00:11:05 CST 2017

HEEE = S5u® %F  Kotin v

EXE

REHRR

11.15.3 EXEN=HEEEAO
BHlEEREED

@PostMapping("saveArticle")
@ResponseBody

fun saveArticle(article: Article): Article? {

article.gmtCreated = Date()
article.gmtModified = Date()
article.version = @

492

fEH

Kotlin
Kotlin
Kotlin
Kotlin
Kotlin
Kotlin
Kotlin

Kotlin

REREE
2017-7-17 23:47:55
2017-7-17 23:52:44
2017-7-17 23:53:11
2017-7-17 23:54:46
2017-7-17 23:57:49
2017-7-18 0:04:37
2017-7-18 0:07:20

2017-7-180:11:06

RiE



return articleRepository?.save(article)

B, ATZFBRZHNBENXE, BINIEXERNBTFEIEEMLONGTEXT:

ALTER TABLE “blog’ . article’
CHANGE COLUMN "content”™ “content™ LONGTEXT NULL DEFAULT NULL ;

11.15.4 Ryim ajax 15K
F{17Eblog.jsHE AN _Fajax POSTiE K fEikiE O MIB4E !
$(function () {

$('#addArticleBtn').on("'click', function () {
saveArticle()

}

function saveArticle() {
$.ajax({
url: "saveArticle",
data: $('#addArticleForm').serialize(),
type: "POST",
async: false,
success: function (resp) {

if (resp) {
saveArticleSuccess(resp)
} else {

saveArticleFail()

s
error: function () {
saveArticleFail()

1)

function saveArticleSuccess(resp) {
alert("{RFFHIN: ' + JSON.stringify(resp))
window.open('detailArticleView?id=" + resp.id)

function saveArticleFail() {

alert("fRFFRIE! ")
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1}

11.15.5 XEFE N
RERIE, BNBABEIZXZIEER. Rinizh R0

@GetMapping(“detailArticleView")

fun detailArticleView(id: Long, model: Model): ModelAndView {
model.addAttribute("article", articleRepository?.findById(id)?.get())
return ModelAndView("detailArticleView")

IR, X EfYarticleRepository?.findByld(id) 7735 1R [ f9 2 Optional
. BAVTARAHEget)75%, REIEIEMArticleS RN K .

AT EldetailArticleView. ftI{ AL :

<!DOCTYPE html>

<html>

<#include "common/head.ftl">

<body>

<#include "common/navbar.ftl">

<div class="container">
<h3>${article.title}</h3>
<he>${article.author}</h6>
<h6>${article.gmtModified}</h6>
<div>${article.content}</div>

</div>

</body>

</html>

BMNEXZFFIRTT, SERXEREIN LB XZ1FER B |

<td><a target="_blank" href="detailArticleView?id=${article.id}">${article.title}</a></
td>

WARAMNBXETRITEMNT

494



EaEE X®HE  5uE %F  Kotlin v

BHEE

FS
52 Kotlin f&i 7
51 & Kotlin#f2 Wed Jul 19 03:23:36 CST 2017
50 R EKotlin##2 Wed Jul 19 03:21:01 CST 2017
49 R & Kotlin#72 Wed Jul 19 03:07:36 CST 2017
48 Kotlin & #3172
47 R EKotlin#12 Wed Jul 19 03:03:31CST 2017
46 M
45 B
44 A

RTT—RXERE, BTHANFEFN

BHEE =

EXE x=F Kotlin v

Kotlin &7t

2017-7-19 3:32:23

Kotlin Kotlin 82— PETF VM RET4RI2IES, H JetBrains R, KotlinBILURIZRJava® T3, thalRZaE
JavaScript, A{EEEBIVMINIEE LiEdT, JetBrains, fEXNBRIN Sl Java IDE Intelli) B2 447, 7 Apache iF

A TFELFRHEKotlin FIZIES. KotlinEEXMRANroldEA A RIES.

11.16 FRIAM

arkdown ¥

fE&
K
Kotlin
Kotlin
Kotlin
Zz
Kotlin
M

b

5

ExRATE B]IE
2017-7-19 3:32:23 R
2017-7-19 3:23:36 R
2017-7-19 3:21:02 RiR
2017-7-19 3:07:36 bt
2017-7-19 3:04:05 E
2017-7-19 3:03:32 E1s
2017-7-19 2:57:05 R
2017-7-19 2:56:16 E2ts
2017-7-19 2:55:34 R

BNERABEYEZ, &% HANHEFEAMarkdownT o FRAIEARNBIE R R INMMarkdownty %
. BAMEBRTmjsEEMditorsE X #FMarkdownB4s4E., Mditor— M EE. T EM. FEY

. BEFRNAES

markdown AYZRiE2% .

11.16.1 SIAEESHKIR

<link href="/mditor-master/dist/css/mditor.css" rel="stylesheet">

<script src="/mditor-master/dist/js/mditor.js"></script>
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11.16.2 ¥Ia4kMditor

KNIES XS T1EaddArticleView.ftl, #FiE4EMditorgi T :

<script>
$(function () {
//5 X% mditor
var mditor = Mditor.fromTextarea(document.getElementById('articleContentEditor’

))s
/1R TT53 Be
mditor.split = true; / /3Tt
[/ REEATIT R
mditor.preivew = true; //¥TFF
S
mditor.fullscreen = false; / /5%
/ /AR B G A R E
mditor.on('ready', function () {
mditor.value = '# ';
})s
hljs.initHighlightingOnLoad();
VAR Y=
$('pre code').each(function (i, block) {
hljs.highlightBlock(block);
})s
1))
</script>

B, BANEER T Rs =M highlightjs .

XA, EXERITUAX K ftextarealKIFHt AL 1 S FFMarkdown e 2 2545 + FUT 9 TIRE
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BXE

JP QLHAYSPEL

I Koltin

B I USHEG & == % @B — @ ? me R

# JP QLYAISPEL JP QLEPE{]SpEL
BINEANERIPAIRESZE (Criteria Query) :
e BIENVERIPARIATEEE (Criteria Query) :
SELECT a FROM #{#entityName} a where

a.content like %:content% SELECT a FROM #{#entityName} a where a.content like %:conte

EHohpy #{#entityName} RSpEL ( SpringZFiiziE
5 ) . BEAEARELMANEFR , MSpring data jpas

H AR #{#entityName} ESpEL (SpringFARIES)

EENRIEAr ticleSofh FITRIAERIAGY  “@Entity RSB AFEEEIR, MSpring data jpam BEHRIE
class Article’ , sf#E#8% @Entity(name = ArticleSL{F 33 A9BRIABY @Entity class Article , 3§
"Article”) class Article’ BalGREEREN BIET @entity(name = "Article") class Article BHENIG

JP QLiEG®, SEFBEAN JP QUIEGH,

FEHAR

11.16.3 XEi¥1E5 8 ~MarkdowniE 3t

TEBAREIRAATFIE Tt e X FrMarkdown SR B 7w,

PEIS TR B Sk detail ArticleView. ftlZl T -

<IDOCTYPE html>
<html>
<#include "common/head.ftl">
<body>
<#include "common/navbar.ftl">
<div class="container">
<h3>${article.title}</h3>
<he>${article.author}</h6>
<h6>${article.gmtModified}</h6>
<textarea id="articleContentShow" placeholder="<#escape x as x?html>${article.cont
ent}</#escape>" style="display:
none"></textarea>
<div id="article-content" class="markdown-body"></div>

</div>
</body>
</html>

X ERAMNEXZERNBBE]— i Adtextareafplaceholder B
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<textarea id="articleContentShow" placeholder="<#escape x as x?html>${article.content}
</#escape>" style="display:

none"></textarea>

AR, XERNMET N Xescape, B BERRFHSBRNEEREIL. RE, BAIEsHH®
BUXPMAR

<script>
$(function () {
// XEVEN mditor
var parser = new Mditor.Parser();

var articleContent = document.getElementById('articleContentShow').placeholder
[/ EAERERM TR . AEpEE, Rilhtml T textarealX Eitext 7 Eescapeilil
articleContent = unescape(articleContent);//unescapef#id

var html = parser.parse(articleContent);
$('#article-content').append(html);

hljs.initHighlightingOnLoad();
/1R
$('pre code').each(function (i, block) {
hljs.highlightBlock(block);
}s
b

</script>

Hrh, HNREZBAMditor.Parser() R UK fEATMarkdown F#F XA RY
XHEEFAMNMNIFEIE Tt 335 7 Markdown i8-8 R T ¢
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JP QLHRAYSpEL
Koltin
2017-7-19 4:56:46

JP QLARAYSPEL
SO FEAMERJPARFR AT (Criteria Query)

SELECT a FROM #{#entityName} a where a.content like %:content®

HAPE) #{#entityname} ESpEL (SpringRIANIES) , ARNEFRZIENBFR, MSpring data jpam EZhRIE
ArticleZC{ I EIZRIARY @Entity class Article , BYEIBAE @entity(name = "Article") class Article EENGEEM
BIEN JP QLIEGH,

BT AR SR LR NS, HERNBRTIEPRSdaotk O FER T EARZIRARE, FHARFEE
[EAYE])EE,

11.17 XEFRD TUR R

AT AERRBINOBEXE, BBEREXEZFIRNEAMD . BR. HFENE. RNEA
Bl 4AFDataTables3E LI,

&7~ | & X TFDataTables, BJH% . http//www.datatables.club/

11.17.1 S| A KRR

<link href="/datatables/media/css/jquery.dataTables.css" rel="stylesheet">
<script src="/datatables/media/js/jquery.dataTables.js"></script>

11.17.2 4&3&R4&H0 _Lid

FANL RGN B Mid="articlesDataTable" :

<table id="articlesDataTable" class="table table-responsive table-bordered">
<thead>
<th>fF5</th>
<th>prmdi</th>
<th>fE3&</th>
<th> K ERm A< /th>
<th>#fE</th>
</thead>
<tbody>
<#-- [FHAFTLIES -->
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http://www.datatables.club/

<#list articles as article>
<tr>
<td>${article.id}</td>
<td><a target="_blank" href="detailArticleView?id=${article.id}">${article.
title}</a></td>
<td>${article.author}</td>
<td>${article.gmtModified}</td>
<td><a href="#" target="_blank">%ik</a></td>
</tr>
</#list>
</tbody>
</table>

11.17.3 @ FDataTable R #{
B5, FAECE— TDataTablefJ1E£In :

var alLengthMenu = [7, 10, 20, 50, 100, 200]

var dataTableOptions = {
"bDestroy": true,
dom: 'lfrtip',
"paging": true,
"lengthChange": true,
"searching": true,
"ordering": true,
"info": true,
"autoWidth": true,
"processing": true,
"stateSave": true,
responsive: true,
fixedHeader: false,
order: [[1, "desc"]],
"aLengthMenu": alLengthMenu,
language: {

"search": "<div style='border-radius:10px;margin-left:auto;margin-right:2px
s;width:760px; '>_INPUT_ <span class='btn btn-primary'><span class='fa fa-search'></span
> &< /span></div>",

paginate: {//7;VIRIFERNZ
previous: " LF—T1",
next: "F—T",
first: "H—70",
last: "IK/E"

1

zeroRecords: "WAHAWMAE",//table tbodyN# NZERT, tbody %,
[/ NHEZE T BERAE AN,
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info: "&1il _TOTAL_ %k,3L% PAGES_ T, _START_ - _END_ ",//EFAKEEER, K5H
BV ES

infoEmpty: "@Zkick",//Fik X AL FAKER.

infoFiltered: ""//¥iikE2 JGM7E T A imiEIER

RIFIEBAIRIA AN T idEYFRAGE AIQuery RN R, REEEAM -

$('#articlesDataTable').DataTable(dataTableOptions)

BREBRMNONXETIRRT

Show| 7 % entries | Q%
Es Loy fEE RREIE v BRIE

55 JP QLARYSPEL Koltin 2017-7-19 4:56:46 HR4E
54 {EFKotlinsE L SpringBootFF & WebfiR 551 pirii]| 2017-7-19 4:23:38 mig
53 75 Kotlin##2 Wed Jul 19 04:20:01 CST 2017 Kotlin 2017-7-19 4:20:02 e
52 Kotlin 77 K 2017-7-19 3:32:23 HRiE
51 i Kotlin#2 Wed Jul 19 03:23:36 CST 2017 Kotlin 2017-7-19 3:23:36 4
50 R Kotlin##2 Wed Jul 19 03:21:01 CST 2017 Kotlin 2017-7-19 3:21:.02 HR4E
49 RiE Kotlin#2 Wed Jul 19 03:07:36 CST 2017 Kotlin 2017-7-19 3:07:36 HR4E

Showing 1 to 7 of 55 entries +F—m ‘T‘ 2 3 4 5 8 T—m

ELR&THL. BE. HFFMET.

xR, BN NRATENREBEGANAEARRALTNRT

11.18 Spring 5.03%FKotlin#y 3z ¥

Kotlin 34 EE> —H R 8L 5 Java FEARIFHE . {BEFE Spring RARSIRBH Kotlin R, EF

E—ERIEMNAR. Spring Xf Java 8 BIFTXHF | RET Web RFE. bean JEM AP, XEIFET] Y
1 Kotlin H{#EH,

Kotlin 3 fRZKotlin M4 TEFI%. CRENIA R API SLELAFRAXAIY &, Mifuf@ SpringFnA
Kotlin (Y& A AIThEEHFIE.

11.18.1 —FisE Mt Bean BFT 5%
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Spring Framework 5.0 3| N7 —#EA} Bean 893 777%, 1EAFI A XML 53 JavaConfig H
@Configuration (& @Bean HENRAT X, f5Z#E Lambda FRIER .

B0 Java (REBBATLIXHS -

GenericApplicationContext context = new GenericApplicationContext();

context.registerBean(Foo.class);

context.registerBean(Bar.class, () -> new
Bar(context.getBean(Foo.class))

)5

mfiE A Kotlin FeAl1 o] USRS S BUX 4

val context = GenericApplicationContext {
registerBean<foo> ()
registerBean { Bar(it.getBean<foo>()) }

11.18.2 Spring Web & # 3 API

Spring 5.0 H A9 RouterFunctionDs| o] X3 {145 B T3 AL #AY Kotlin AR E AR HTHI Spring
Web &£z API

fun route(request: ServerRequest) = RouterFunctionDsl {
accept (TEXT_HTML).apply {
(GET("/user/") or GET("/users/")) { findAllview() }
GET("/user/{login}") { findviewById() }

}
accept (APPLICATION_JSON).apply {

(GET("/api/user/") or GET("/api/users/")) { findAll() }
POST("/api/user/") { create() }
POST("/api/user/{login}") { findOne() }

}
} (request)

11.18.3 Reactor Kotlin ¥ &

Reactor 2 Spring 5.0 AR LA ME & AEZE, 1 reactor-kotlin I B M2 X} Reactor 4 FKotlin &9
¥, BENZME EEREHNE.

11.18.4 &ETF Kotlin) A B Gradle B E

ZBIEARY Gradle R ELE XHER 2 HGroovy SREER, XFEIAIET Gradle 9 Kotlin T2
HERE Groovy B EMERE XHF.
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fEgradle-script-kotlin TiE A, A1 IXNEZ A Kotlin IARRE Gradle IEREXHT . M
B IDEEARIMRE T ERSEE G IETNENTHRINEMEWINEALIF.

11.18.5 E-F1E#REY Kotlin B

M 4.3 BRAFFEE, Spring 12T — ScriptTemplateView, FFFI A3 ISR-223 BIHIAS | & KB
ZARR, Kotlin 1.1-M04 12 7 X#HR T, FHEXFERET Kotlin FIEMNR, AT EIXEE

import io.spring.demo.User
import io.spring.demo.joinTolLine

${include("header", bindings)}
<h1>Title : $title</h1>
<ul>
${(users as List<User>).joinToLine{ "<li>User ${it.firstname} ${it.lastname}</1i>"

1}
</ul>
${include("footer")}

KENG

ARERMNB O DR T BN BT 5 BKotlin&E M SpringBoot# TR G /Fin T &, FE & E R AETID
A&, TR T —MEENFEAEREWebii S . BITTILEER], FRKotlinZ&Spring Boot. Spring
MVC. JPAZ]avatEZRMTEER, XEBEAKEMLTHEMNNRIL, BN, EAERERIEEN
2577 Spring 5.0 XfKotlinB X #& Z T 1E, XEFIFHSANEE.

2 FiKotlinZg SSpring Booty fEfFi#k %, BANEREBXRMEAFEEHEMN B, LR KE
Fr R A] A Fl——

o ERKILMN

o TEUEILHE

o TJiE
Rk E SRS N AFER, MSpring Framework 5 Kotlin#5X i R INEME R, &8

B KA KBS T,
K 3ESpring Framework 5.0 # Kotlin Z5 & M & SSERE INESIR1E1E.
ET—ZFH(1E ¥ SIKotlin £ Gradle FRHIEXRA,

ARZEI BB https://github.com/EasyKotlin/chapterll_kotlin_springboot
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https://github.com/EasyKotlin/chapter11_kotlin_springboot

F£11% ¥ AKotlin& i SpringBootFF & WebJR & i

BAERTEE2Z  * 2.3 Web RESTFul HelloWorld ”  —¥#1, EZNE T #H Kotlin &&
SpringBoot FF%& —RESTFUliRZASAY Hello World, %%, Kotlin5Spring kIR ARIE N, %
Spring 5.0 M4 S| N7 — & [TEH X Kotlinfy X #5.

REFA—EKZE S BERAEMKotling&E AiSpringBoot. SpringMVCEFAEER K & Web IR 55 K2
A, FEEBENBSpring 5.05 Kotlinfy 3235435 .

11.1 Spring Bootf&

SpringBoot 2 fEFEE Springd.0EA ). MFHEIEM, BootZ5|SHIERZ, SpringBootFHEIFFAZF IR
HIEESpringtER . REBH—PWebBaaF, ERETSpringIAXIEEMEH. KB
Spring Boot Application RE—LEAR EAECE, BT “—8®izfT" .

SpringBoot AUAF I T

o BIEEIh 7 A9Spring applications

o BEGS(F AR ERAITomcat, Jetty or Undertow, ANEEZRBwar

o RFLEHLAIstarter pomskfEfbmaventic E (gradletf[E)

o IBERIREA BB E Spring

o PRMH—UEA FINRMEM, LLANSFEIER, BREEMINIRLE.
o ZRILAKMEXMLELE

Spring B THEDIMEE, —EHAIAL "BEEHR | FFHAXMIXENEE, IEAREEE, MW
BNREETHREHHERE, MSpring BootE % AZ X Flava Confighy 77 XS Spring#t TELE .

11.2 ZRKR AR

AP BAINBER Kotlin &£k Spring Boot FF & — /M E B Z Ui R ARSIk Web N, €% HF
Markdown EX &, XE5IFRD . BREBFIHE.

HAEGRME AR TR
HEES Java, Kotlin
BURE MySQL , mysql-jdbc-driver, Spring data JPA,
J2EEFEZR Spring Boot, Spring MVC
M EER S| E Freemarker
Blim A E jquery, bootstrap, flat Ul , Mditor , DataTables
THEMETR Gradle
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11.3 SR HER
11.3.1 8IETHE

Bd, BAVERASPRING INITIALIZRE Bl 7 — Mgk T2,

B—4 1508 http://startspring.io/, EFLER—NGradlell B, FAKotliniEE, f#FAAISpring

BoothR A Z2.0.0 M2,

T4 EBMBEEREAKEE. Group . com.easy.kotlin Artifact : chapterll_kotlin_springboot | %.
ME &M, ME#HER. BEREHMAET., £FarBARITE, FHIDKLS .,

E=8  ERMBERBH. KINXEDFEFET - Web. DevTools. JPA. MySQL. Actuator.

Freemarker,

M E=ZMTERR

Generate a crderojec: With «ein ¢ and Spring Boot zoomz s

Project Metadata
Artifact coordinates
Group

com.easy.kotlin

Artifact

chapterll_kotlin_springboot

Name

chapterll_kotlin_springboot

Description

Demo project for Spring Boot

Package Name

com.easy.kotlin.chapterll kotlin springboot

Packaging

Jar

Java Version

18

Too many options? Switch back to the simple version

Dependencies
Add Spring Boot Starters and dependencies to your application
Search for dependencies

Web, Security, JPA, Actuator, Devtools...

Selected Dependencies

(weo_J oo | a | wsar ] scammr ] rroumanr |

RIEEIE, T#HzipB, BEFSANIDEAF, FNTUEZI—NWATEREMNIRE

— build

| — kotlin-build
| L— caches
— build.gradle

|— gradle

|  L— wrapper

I— gradle-wrapper.jar
L gradle-wrapper.properties

505


http://start.spring.io/，

|— gradlew
— gradlew.bat

L— src
F—— main
| — kotlin
| | L— com
| L— easy
| ] L— kotlin
| | L chapterll_kotlin_springboot
| | L ChapterllKotlinSpringbootApplication.kt
| L— resources
| F—— application.properties
| — static
| L— templates
L— test
L— kotlin
L— com
L— easy
L— kotlin

L— chapteril_kotlin_springboot
L ChapterllKotlinSpringbootApplicationTests.kt

21 directories, 8 files
Hh, Chapterl1KotlinSpringbootApplication.kt:ZSpringBooty AFIAN H Bzh,

11.3.2 Gradlefic & 3 {4 FA
AT K GradleE A E X fFbuild.gradle IR ALT -

buildscript {
ext {
kotlinVersion = '1.1.3-2'
springBootVersion = '2.0.0.M2’
}
repositories {
mavenCentral()
maven { url "https://repo.spring.io/snapshot" }
maven { url "https://repo.spring.io/milestone"” }
}
dependencies {
classpath("org.springframework.boot:spring-boot-gradle-plugin:${springBootVersi
on}")
classpath("org.jetbrains.kotlin:kotlin-gradle-plugin:${kotlinVersion}")
classpath("org.jetbrains.kotlin:kotlin-allopen:${kotlinVersion}")
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apply plugin: 'kotlin'

apply plugin: 'kotlin-spring'

apply plugin: ‘'eclipse’

apply plugin: 'org.springframework.boot'

apply plugin: 'io.spring.dependency-management'

version = '0.0.1-SNAPSHOT'
sourceCompatibility = 1.8
compileKotlin {

kotlinOptions.jvmTarget = "1.8"
}
compileTestKotlin {
kotlinOptions.jvmTarget = "1.8"

repositories {
mavenCentral()
maven { url "https://repo.spring.io/snapshot"” }
maven { url "https://repo.spring.io/milestone" }

dependencies {
compile('org.springframework.boot:spring-boot-starter-actuator')
compile('org.springframework.boot:spring-boot-starter-data-jpa')
compile('org.springframework.boot:spring-boot-starter-freemarker")
compile('org.springframework.boot:spring-boot-starter-web')
compile("org.jetbrains.kotlin:kotlin-stdlib-jre8:${kotlinVersion}")
compile("org.jetbrains.kotlin:kotlin-reflect:${kotlinVersion}")
runtime('org.springframework.boot:spring-boot-devtools')
runtime( 'mysql:mysql-connector-java')

testCompile('org.springframework.boot:spring-boot-starter-test')

HPTENEETN TR

FC B 10 Thegii i

spring-

Sroaodtl_e— SpringBoot&E i Gradle Ay 3HE {4

plugin

kotlin-

gradle- Kotlin£E s Gradle A9 34
plugin

Kotling FFEF . Kotlin BBKERIAERZfinal B9, 2N R = BRI K HFE W AR N T

Kotn- S Aopen XE@FHMAE, XMEAHRRIEKotin AIFTA % HopentT
P FF, Ak
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spring-

boot- 25 k504 -
starter- SpringBootf @ R ia & I 1= A 14 ;B a=%

actuator

spring-

boot- > =
starter- IPAREN

data-jpa

spring-
b= 181 5| Efreemarker B a8

starter-
freemarker

kotlin- ) _.
stdlib-jres KotlinE FIRESHI R A FE

kotlin-reflect Kotlin & &

spring-
boot- SpringBootFA . FTH, i : #IBEE
devtools
mysq|l-
connector- JavafMySQLE 38 &
java
spring-
boot- Wi FBah =8
starter-test
114 HREEEE
TEAERTRE, BAPREEEITmMainK L, BaKM, EHasmENTREES

BeanCreationException: Error creating bean with name 'dataSource' defined in class path
resource [org/springframework/boot/autoconfigure/jdbc/DataSourceConfiguration$Hikari.c

lass]

>k 3k 3k >k >k 3k 3k 3k >k >k 5k >k >k >k 3k >k >k >k %k >k % >k >k %k > *k %

APPLICATION FAILED TO START

3k 3k 3k 3k 3k >k 3k >k 3k >k 3k >k 3k >k 3k >k 3k >k >k >k 3k %k %k %k k %k k

Description:

Cannot determine embedded database driver class for database type NONE

Action:

If you want an embedded database please put a supported one on the classpath. If you ha

ve database settings to be loaded from a particular profile you may need to active it (

no profiles are currently active).

508



EABNIEZBEESIER. FAEAEMYSQLFFTE—schema :

CREATE SCHEMA “blog™ DEFAULT CHARACTER SET utf8 ;

11.4.1 e B #3ER

BE, B&EE X ffapplication.propertiesF it B MySQLEUIEIR

# datasource

# datasource: unicodeZmiZfIEF, WiE Nutf-8
spring.datasource.url=jdbc:mysql://localhost:3306/blog?zeroDateTimeBehavior=convertToNu
11&characterEncoding=utf8&characterSetResults=utf8

spring.datasource.username=root

spring.datasource.password=root

spring.datasource.testWhileIdle=true

spring.datasource.validationQuery=SELECT 1

H, springdatasource.url B, AT XFHXHIERE R (BHLEEMPERL) , BINFERE
— T 4R,

BIREORM (MHRXARMRE) /=, FA(1fEMspring-data-jpa

spring.jpa.database=MYSQL

spring.jpa.show-sql=true

# Hibernate ddl auto (create, create-drop, update)
spring.jpa.hibernate.ddl-auto=update

# Naming strategy
spring.jpa.hibernate.naming-strategy=org.hibernate.cfg.ImprovedNamingStrategy
spring.jpa.properties.hibernate.dialect=org.hibernate.dialect.MySQL5Dialect

BREfTRSE, EHahtEaEE
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SERNED U G I B G B I G o

(Y R/ I )y N Y W W
|1 /|
|| |__/
2017-07-17 21:10:48.741 1INFO 5062 --- [ restartedMain] c.ChapterllKotlinSpringbootApp

licationKt : Starting ChapterllKotlinSpringbootApplicationKt on 192.168.1.6 with PID 50
62 ...

2017-07-17 21:19:40.548 1INFO 5329 --- [ restartedMain] j.LocalContainerEntityManagerF
actoryBean : Initialized JPA EntityManagerFactory for persistence unit ‘'default’

2017-07-17 21:11:03.017 1INFO 5062 --- [ restartedMain] o.s.b.a.e.mvc.EndpointHandlerM
apping : Mapped "{[/application/env || /application/env.json],methods=[GET],produce
s=[application/vnd.spring-boot.actuator.v2+json || application/json]}" onto public java

.lang.0Object org.springframework.boot.actuate.endpoint.mvc.EndpointMvcAdapter.invoke()

2017-07-17 21:11:03.026 INFO 5062 --- [ restartedMain] o.s.b.a.e.mvc.EndpointHandlerM
apping : Mapped "{[/application/beans || /application/beans.json],methods=[GET],pro
duces=[application/vnd.spring-boot.actuator.v2+json || application/json]}" onto public
java.lang.0Object org.springframework.boot.actuate.endpoint.mvc.EndpointMvcAdapter.invok
e()

2017-07-17 21:11:03.028 1INFO 5062 --- [ restartedMain] o.s.b.a.e.mvc.EndpointHandlerM
apping : Mapped "{[/application/health || /application/health.json],methods=[GET],p
roduces=[application/vnd.spring-boot.actuator.v2+json || application/json]}" onto publi
¢ java.lang.Object org.springframework.boot.actuate.endpoint.mvc.HealthMvcEndpoint.invo
ke(javax.servlet.http.HttpServletRequest,java.security.Principal)

2017-07-17 21:11:03.060 1INFO 5062 --- [ restartedMain] o.s.b.a.e.mvc.EndpointHandlerM
apping : Mapped "{[/application/autoconfig || /application/autoconfig.json],methods
=[GET],produces=[application/vnd.spring-boot.actuator.v2+json || application/json]}" on
to public java.lang.Object org.springframework.boot.actuate.endpoint.mvc.EndpointMvcAda
pter.invoke()

2017-07-17 21:11:03.478 INFO 5062 --- [ restartedMain] o.s.ui.freemarker.SpringTempla
telLoader : SpringTemplateLoader for FreeMarker: using resource loader [org.springfram
ework.boot.web.servlet.context.AnnotationConfigServletWebServerApplicationContext@6aab8
872: startup date [Mon Jul 17 21:10:48 CST 2017]; root of context hierarchy] and templa
te loader path [classpath:/templates/]

2017-07-17 21:11:03.479 1INFO 5062 --- [ restartedMain] o.s.w.s.v.f.FreeMarkerConfigur
er : ClassTemplateLoader for Spring macros added to FreeMarker configuration
2017-07-17 21:11:03.520 WARN 5062 --- [ restartedMain] o.s.b.a.f.FreeMarkerAutoConfig
uration : Cannot find template location(s): [classpath:/templates/] (please add some
templates, check your FreeMarker configuration, or set spring.freemarker.checkTemplate
Location=false)

2017-07-17 21:11:03.713 1INFO 5062 --- [ restartedMain] o.s.b.d.a.OptionallLiveReloadSe
rver : LiveReload server is running on port 35729

2017-07-17 21:11:03.871 1INFO 5062 --- [ restartedMain] o.s.j.e.a.AnnotationMBeanExpor
ter : Registering beans for IMX exposure on startup
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2017-07-17 21:11:03.874 INFO 5062 --- [ restartedMain] o.s.j.e.a.AnnotationMBeanExpor

ter : Bean with name 'dataSource' has been autodetected for JMX exposure
2017-07-17 21:11:03.886 INFO 5062 --- [ restartedMain] o.s.j.e.a.AnnotationMBeanExpor
ter : Located MBean 'dataSource': registering with JMX server as MBean [com.zaxx

er.hikari:name=dataSource,type=HikariDataSource]

2017-07-17 21:11:03.901 1INFO 5062 --- [ restartedMain] o.s.c.support.DefaultLifecycle
Processor : Starting beans in phase ©

2017-07-17 21:11:04.232 1INFO 5062 --- [ restartedMain] o.s.b.w.embedded.tomcat.Tomcat
WebServer : Tomcat started on port(s): 8000 (http)

2017-07-17 21:11:04.240 INFO 5062 --- [ restartedMain] c.ChapterllKotlinSpringbootApp

licationKt : Started ChapterlilKotlinSpringbootApplicationKt in 16.316 seconds (JVM runn
ing for 17.68)

XTEEMBE, BNBE THEARSIERGRRH

HENE RIE %A
LocalContainerEntityManagerFactoryBean : Initialized JPA B IAPSLIRE 1R
EntityManagerFactory L]

- Y AR
EndpointHandlerMapping : Mapped "{[/application/beans ... Eﬁgggi?%'*IfESTm?gE
~F

Freemarkert&tly 5|2
BaIEicE, RIAUE

FreeMarkerAutoConfiguration R e
classpath:/templates/
AnnotationMBeanExporter : Bean with name 'dataSource' has been HERBeani@id
autodetected for JMX exposure ... Located MBean 'dataSource': annotationyF &3 fift
registering with JMX server as MBean MBeanZ|IMX3ZER ¥
[com.zaxxer.hikari:name=dataSource,type=HikariDataSource] BEHBETRE
SpringBootZRIA K #x
T Tomcat, i AFA]
TomcatWebServer : Tomcat started on port(s): 8000 (http) o] M7
application.properties
FEE
Started Chapterl1KotlinSpringbootApplicationKt in 16.316 seconds SpringBoot B 2E0
(JVM running for 17.68) 53y

11.5 Endpoint5#%#E 0
FAkZRKIA1E  http://127.0.0.1:8000/application/beans , X EsE B RO TEE
Whitelabel Error Page

This application has no explicit mapping for /error, so you are seeing this as a fallba
ck.

Mon Jul 17 21:30:35 CST 2017
There was an unexpected error (type=Unauthorized, status=401).
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Full authentication is required to access this resource.

RxBERRIAE. BMNEEFSESTUER THXTHL

s.b.a.e.m.MvcEndpointSecurityInterceptor : Full authentication is required to access ac

tuator endpoints. Consider adding Spring Security or set 'management.security.enabled’
to false.

EERU, EihoXEEndpointsT 2R, T MiBidSpring Security RSLIANRIZHI, HFENR
PR35 : 3 management.security.enabled IXE X false .

F{i1#capplication.properties B B R IIEC & :

management.security.enabled=false

ERNA, BXAE, BMNTUERMT L

"context": "application:8000",
"parent”: null,
"beans": [
{
"bean": "chapterllKotlinSpringbootApplication”,
"aliases": [

1,

"scope": "singleton",

"type": "com.easy.kotlin.chapterll_kotlin_springboot.ChapterliKotlinSpringbootA
pplication$$EnhancerBySpringCGLIB$$353fd63e",

"resource": "null",

"dependencies": [

]
¥
{
"bean": "org.springframework.boot.autoconfigure.orm.jpa.HibernateJpaAutoConfigu
ration”,
"aliases": [
1,
"scope": "singleton",
"type": "org.springframework.boot.autoconfigure.orm.jpa.HibernateJpaAutoConfigu
ration$$EnhancerBySpringCGLIB$$24d31c25",
"resource": "null",
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"dependencies": [
"dataSource",
"spring.jpa-org.springframework.boot.autoconfigure.orm.jpa.JpaProperties"”
]
s
{

"bean": "transactionManager",

"aliases": [

1,

"scope": "singleton",

"type": "org.springframework.orm.jpa.JpaTransactionManager",

"resource": "class path resource [org/springframework/boot/autoconfigure/orm/jp

a/HibernateJpaAutoConfiguration.class]",
"dependencies": [

¥

"bean": "spring.devtools-org.springframework.boot.devtools.autoconfigure.DevToo
1sProperties”,
"aliases": [

1,

"scope": "singleton",

"type": "org.springframework.boot.devtools.autoconfigure.DevToolsProperties",
"resource": "null",

"dependencies": [

}s

"bean": "org.springframework.orm.jpa.SharedEntityManagerCreator#0",
"aliases": [

1,

"scope": "singleton",

"type": "com.sun.proxy.$Proxy86",
"resource": "null",
"dependencies": [

"entityManagerFactory"
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JINEY, JN—TRETERE, /

"status": "UP",
"diskSpace": {

"Up",
120108089344,
1724157952,

"threshold": 10485760

"status":
"total":
"free":

Ts

"db": {
"status": "UP",

"database”: "MySQL",

"hello": 1

M EEBHAT T INEE—

11.6 EHmPE KK

BNELHEE A5 T MySQLEIRERINEE, Tﬁﬁiﬁ]%—?—/\%ﬁﬁt*

com.easy.kotlin.chapterll_kotlin_springboot.entity

Q2T JL{TEE, SpringBootE R EFMELB XA T X
Bean, F{1HiAE http://127.0.0.1:8000/application/health

seRy AR BRI B,

B NRRA. #EsE. BIRER

#1EE package
B2 Article SLIRZK .

’ /\\\

package com.easy.kotlin.chapterll kotlin_springboot.entity

import java.util.*

import javax.persistence.*

@Entity
class Article {
@1d

@GeneratedValue(strategy =

var id: Long = -1
@Version

var version:
title:

content: String =

Long = ©

nn

var String =

var

un

var author: String =

var gmtCreated: Date =
gmtModified: Date =
isDeleted: Int =

deletedDate:

var
var

var Date =

Date()
Date()
@ //1 Yes @ No
Date()

GenerationType.IDENTITY)
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override fun toString(): String {
return "Article(id=$id, version=$version, title='$title', content='$content', a
uthor="$author', gmtCreated=$gmtCreated, gmtModified=$gmtModified, isDeleted=$isDeleted
, deletedDate=$deletedDate)"

}

KBTI, BANAEIava R BE L B —Higetter/setter/53% ; MR AIAScalaBIEFEM F
@BeanProperty, {20

package com.springboot.in.action.entity

import java.util.Date

import javax.persistence.{ Entity, GeneratedValue, GenerationType, Id }
import scala.language.implicitConversions

import scala.beans.BeanProperty

@Entity

class HttpApi {
@Id
@GeneratedValue(strategy

GenerationType.AUTO)
@BeanProperty
var id: Integer = _

@BeanProperty

var httpSuiteld: Integer
/1 B TR

@BeanProperty

var name: String = _

[IFIBIRA : -1RIAT 0 R 1)
@BeanProperty
var state: Integer = _

BIMNENB—MEEXENEELARE, BRERSEITRA, BA1EMySQLAISchema: blog B
*F&F RUBEEBNERT Table: article, ERFBREENT :

Field Type Null Key Default Extra
id bigint(20) NO PRI NULL auto_increment
author varchar(255) YES NULL
content varchar(255) YES NULL
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deleted_date datetime YES NULL

gmt_created datetime YES NULL
gmt_modified datetime YES NULL
is_deleted int(11) NO NULL
title varchar(255) YES NULL
version bigint(20) NO NULL -

11.7 HIEH R EHRAD

fESpring Data JPAR, FHIRFELINIZED crudrepository<T, ID> RT3 E5—HEEACRUD
BENEOIIMT .

interface ArticleRepository : CrudRepository<Article, Long>

JPAZ BEI1LHArticleRepositoryiE ORI TT7A, AR EHMNSEANCRUDEERT. ©HE AR
EARCRUDIEMEFA AR B RILBAT R ¢

Jiik Theeik BA
S save(S entity) RIEFLENLER, iﬂgﬁ_‘gﬂug)ﬂ §4\1%¥%2}§i@@9@ ST
— SR (REFRETRESERNTAEILA])
findByld(ID id) RIEZRIIENE
existsByld(ID id) HHT R EFAEZ T RIANIEK
findAll() REFEICE
g endlirerable - ipip - giose et @
count() REZIEFKEE
deleteByld(ID id) HRIE = id MR
deleteAll() B MIBR

HR, MRFEMNFTEACELIMSQLEWZE, FATUEEFEA@Query)T#.

interface ArticleRepository : CrudRepository<Article, Long> {
override fun findAll(): MutableList<Article>

@Query(value = "SELECT * FROM blog.article where title like %?1%", nativeQuery = tr
ue)

fun findByTitle(title: String): MutableList<Article>

@Query("SELECT a FROM #{#entityName} a where a.content like %:content%")
fun findByContent(@Param("content") content: String): MutablelList<Article>

516



@Query(value = "SELECT * FROM blog.article where author = ?1", nativeQuery = true)
fun findByAuthor(author: String): MutableList<Article>

11.7.1 JRAESQLEA

Hrh, @Query;FREmAvalueBEFEFHKNESH P QLIEE. R, IPARJEntityManager API
IRHET B2 Query SR IMFTIRA SQL 1BE)HcreateNativeQuery 73 5% o

NS IEFREAERIP QLERER ., MRFNEIEEFEAESQLEE, RFEEIRE nativeQuery=true R
of,

11.7.2 i EHlike B %
BN, BAVRAESQLIEMIE HikeiB % F A Ssq RN EE XS K

like '%?%'

BRTEP QL XKD

like %?1%

11.7.3 SEH HALFF
Heh, FEEATH 1 SRESKO MY, IRROSSKOME.

11.7.4 JP QLl=|=I El’s]SpEL
AINBANERIPARIFRAEZ 8 (Criteria Query)

SELECT a FROM #{#entityName} a where a.content like %:content%

HAR #{#entityName} ESpEL (SpringRIENIEBES) , FARKREAREKILMERZFR, MSpring data
ipa= B iR IBArticleSER_E XN FIERIARY @Entity class Article |, E{EFSE @Entity(name =
"Article") class Article BEIFLAZFIEAN IP QLIEGH,

BRI R AR NS, FHBANBRT BB F1R S daokE AMTTER T LAELBIR
AR, HAREEARR R,

11.7.5 ;¥ fBS#
FAEA @Param("content") RISESIEBHE, RFEIP QUEAHXMSIH :
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:content

P QLIFAHBEE" TE NRIKIEESH, RNEITENSEEIEER @Param KT A58 5
P QL HHR RS E R

11.8 F=HISRE
FAFEF B Zcontroller, SARHE THEIEEH|ZR -

@Controller
class ArticleController {

HMeEk, XELUEHDERNZEOBean :

@Autowired val articleRepository: ArticleRepository? = null

XAME O Bean YL BI{L aSpring data jpaTeff. IRFKAZE http://127.0.0.1:8000/application/beans
REFIXBean, FATIUEBEERMOT ¢

"bean": "articleRepository",
"aliases": [

1,
"scope": "singleton",
"type": "com.easy.kotlin.chapterll_kotlin_springboot.dao.ArticleRepository",
"resource": "null",
"dependencies": [
"(inner bean)#39c36d98",
"(inner bean)#19d60142",
"(inner bean)#1757cbeo1",
"(inner bean)#6dde45fe",
"jpaMappingContext"

BAVERLM — N BEMNEEREICRMRESTIED ., Bf1&EArticleRepository R EE 7 findAll 77
=

override fun findAll(): MutableList<Article>
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R, BNEEHRROHERARXMEATTE

@GetMapping("listAllArticle")

@ResponseBody

fun listAllArticle(): MutableList<Article>? {
return articleRepository?.findAll()

Hrh, F¥fR@ResponseBodyR ~IEFEIREEEIZEHER NN (response body)

11.9 BE1#1iB4CommandLineRunner

AT AENKE, FAIESpringBoot A BEIHIFHME# IR 1L JLEBURZIEHEESE . Spring Boot i
BMIRET—177%, BiIsLIWE A CommandLineRunner kLM, X2— M REEOQ -

@FunctionalInterface
public interface CommandLineRunner {
void run(String... args) throws Exception;

BMNABZECE—NSLWED CommandLineRunner f92%, REH, RBE—TERTIU, THH
A E., XEFHMEHKotlinflambdaFRiAX kS :

@Bean

fun init(repository: ArticleRepository) = CommandLineRunner {
val article: Article = Article()
article.author = "Kotlin"
article.title = "#kfijKotlin#fE ${Date()}"
article.content = "Easy Kotlin ${Date()}"

repository.save(article)

11.10 & Haahk

A EmainF £ 518 ASpringApplicationZk fEE7SrunJ75%, I {189SpringBootApplication T 75
W

package com.easy.kotlin.chapterll_kotlin_springboot

import com.easy.kotlin.chapterll_kotlin_springboot.dao.ArticleRepository
import com.easy.kotlin.chapterll_kotlin_springboot.entity.Article

import org.springframework.boot.CommandLineRunner

import org.springframework.boot.SpringApplication

import org.springframework.boot.autoconfigure.SpringBootApplication
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import org.springframework.context.annotation.Bean

import java.util.*

@SpringBootApplication
class ChapterliKotlinSpringbootApplication {
@Bean
fun init(repository: ArticleRepository) = CommandLineRunner {
val article: Article = Article()
article.author = "Kotlin"
article.title = "#kfijKotlin#fE ${Date()}"
article.content = "Easy Kotlin ${Date()}"
repository.save(article)

fun main(args: Array<String>) {

SpringApplication.run(Chapterl1KotlinSpringbootApplication::class.java, *args)

XEFMNTEXEMZQ@SpringBootApplication’T#, EEBE=EM, ERIFAIO TR

xR Thee i BA
O pringBootConfiguration (E&f EFH A MspringbootBL B X f 2.

- - FRSpringBootE F/BEIRY, JZaSpring BootEk
@EnableAutoConfiguration A ESEE.
@ComponentScan ERRFRINEDAMLAHERT ETAE

11.10.1 B/aNHETT

WMRZHEIDEARIETT, TUEER/TManREETT, N TEMF !
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@springBootApplication
class ChapterllKotlinSpringbootApplication {
@Bean
fun init{repository: ArticleRepository) = CommandLineRunner {
val article: Article = Article()
article.author = "Kotlin"
article.title = "#E@EKotlindiiE ${Date()}"
article.content = "Easy Kotlin ${Date()}}"
repository.save(article)

I

K fun mainf{arnos: Arrav<Strino=) {
Run 'com.easy.kotlin.chap... ghootApplication: :class. java, #args)

# Debug 'com.easy.kotlin.chap... B,

¥% Run 'com.easy.kotlin.chap..." with Coverage
WREEGSTIETT, ERAENERERTETGS

$ gradle bootRun

BTN EREHI GRS HEH

2017-07-18 17:42:53.689 1INFO 21239 --- [ restartedMain] o.s.b.w.embedded.tomcat.Tomca
tWebServer : Tomcat started on port(s): 8000 (http)

Hibernate: insert into article (author, content, deleted_date, gmt_created, gmt_modifie
d, is_deleted, title, version) values (?, ?, ?, ?, ?, ?, ?, ?)

2017-07-18 17:42:53.974 INFO 21239 --- [ restartedMain] c.ChapterllKotlinSpringbootAp
plicationKt : Started ChapterllKotlinSpringbootApplicationKt in 16.183 seconds (JVM run
ning for 17.663)

K==========---> 83% EXECUTING [1m 43s]

> :bootRun

HATEN SRR B AR ¢ http//127.0.0.1:8000/listAllArticle ,  TTIAEFIKMIN T

"id": 1,

"version": 0,

"title": "MLFiKotlinHfz",
"content": "Easy Kotlin ",
"author": "Kotlin",
"gmtCreated": 1500306475000,
"gmtModified": 1500306475000,
"deletedDate": 1500306475000

}s

"id": 2,
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"version": 0,

"title": "MKHKotlin#FE",
"content": "Easy Kotlin ",
"author": "Kotlin",
"gmtCreated": 1500306764000,
"gmtModified": 1500306764000,
"deletedDate": 1500306764000

Eiy, BNEEZM T —MERAIRESTHE O MBI EE] FimAI T4 .
TERMNALERE P EmaI X ESIRTTA.

11.11 Model#iE48E

FME—"MREModelAndViewsT Rz H2e 2, HAPEIEIRE Model PN X EZF FREIE, KB40
T

@GetMapping("listAllArticleView")

fun listAllArticleView(model: Model): ModelAndView {
model.addAttribute("articles"”, articleRepository?.findAll())
return ModelAndView("1list")

Hrh,  ModelAndview("list") HAY"list" SR~ E SCAFRIFTE B R AYAENTER1Z . SpringBootAYBRIA
B9 B S UFE sre/main/resources/templates B 3% .

11.12 #EiR 5| EMETTH

A1 AFreemarkert&tk 512, FA7Etemplates B & THE—MistftIXF, REFAT :

<html>

<head>
<title>Blog!!!</title>

</head>

<body>

<table>
<thead>
<th>F5</th>
<th>#rdi</th>
<th>fE3&</th>
<th> R RA A< /th>
<th>#ffE</th>
</thead>
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<tbody>
<#-- FHFTLIES -->
<#list articles as article>
<tr>
<td>${article.id}</td>
<td>${article.title}</td>
<td>${article.author}</td>
<td>${article.gmtModified}</td>
<td><a href="#" target="_blank">%ufH</a></td>
</tr>
</#list>
</tbody>
</table>
</body>
</html>

Hrh, <#list articles as article>&FreemarkerfTEH1ES, ${:= Freemarkers| HZEEM AR,

17~ | KT FreemarkerfJiEHIE %X 0] &% http://freemarker.org/ o

11.13 =7

FERRA, JESEIFLE - http://127.0.0.1:8000/listAllArticleView , AT IMNER TTEHE L
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Fs fml 3] RFRAETE B{E
1 hiEKotlin¥iE Kotlin 2017-7-17 23:47:55 &8
2 thEKotlin#izE Kotlin 2017-7-17 23:52:44 {B18
3 thiEKotlin¥iE Kotlin 2017-7-17 23:53:11 &iE
4  tHEKotlingF2 Kotlin 2017-7-17 23:54:46 &1
5 thiEKotlin¥iE Kotlin 2017-7-17 23:57:49 &8
6 thEKotlin#iz Kotlin 2017-7-18 0:04:37 &1
7 HEKotlin¥iz Kotlin 2017-7-18 0:07:20 &iE
8 #hiEKotlin#*E Tue Jul 18 00:11:05 CST 2017 Kotlin 2017-7-18 0:11:06 {&iE
9 tEKotlin##2 Tue Jul 18 00:16:46 CST 2017 Kotlin 2017-7-18 0:16:46 EiE
10 #hiEKotlin##zE Tue Jul 18 00:20:05 CST 2017 Kotlin 2017-7-18 0:20:06 &iE
11 #EKotlin##2 Tue Jul 18 09:58:27 CST 2017 Kotlin 2017-7-18 9:58:27 EiE

—
(]

thElKotlin##E Tue Jul 18 10:07:08 CST 2017 Kotlin 2017-7-18 10:07:10 &1
thigKotlin##2 Tue Jul 18 10:31:31 CST 2017 Kotlin 2017-7-18 10:31:31 &I
thiEKotlin## 2 Tue Jul 18 10:50:21 CST 2017 Kotlin 2017-7-18 10:50:22 &%
thig]Kotlin##2 Tue Jul 18 11:00:50 CST 2017 Kotlin 2017-7-18 11:00:50 &1
hiEKotlin## 2 Tue Jul 18 15:44:54 CST 2017 Kotlin 2017-7-18 15:44:54 &%
thigKotlin# %2 Tue Jul 18 17:42:53 CST 2017 Kotlin 2017-7-18 17:42:54 &
hiEKotlin##zE Tue Jul 18 17:49:57 CST 2017 Kotlin 2017-7-18 17:49:58 &%
thiEKotlin##2 Tue Jul 18 23:27:51 CST 2017 Kotlin 2017-7-18 23:27:52 {1

L T TR DR Rt L T
w o~ o B W

FXE, BMNELTTM T — I MEHEEZ 1w DU A 5T B A — MRE A WebN A,
LR, XHHURERREAEM T —&, TERMNIMABTwUIAGEL—T,

11.14 S| \BiiwZE 4

FA11E B E T BootstrapAY AT imUIEEFlat Ul, B FcEFlat UIBSE T © http://www.bootcss.com/p/flat-
ui/ TEzipE, MEE, HERMNNIEE, MEREXRRE  sre/main/resources/static . 0T EFfr
N
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= chapter11_kotlin_springboot ~/kotlin/chapter11_ko

.gradle
idea
build
classes
gradle
src
= main
Jjava
kotlin
=resources
static
blog
dist
€ss
fonts
img
is
vendor
= htmlSshiv.js
¥ jguery.min.js
2 respond.min.js
1 video.js
o Video-js.swf
= flat-ui.js
o index.htmi
docs
fonts
img
is
less
= bower.json

2% CHANGELOG.md
= Gruntfile.js

= index.html

= index.js

= package.json

2 README.md
mditor-master

TN list fI KBS I NERS TR

<head>
<meta charset="utf-8">
<title>Blog</title>
<meta name="description”
content="Blog, using Flat UI Kit Free is a Twitter Bootstrap Framework design
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and Theme, this responsive framework includes a PSD and HTML version."/>

<meta name="viewport" content="width=1000, initial-scale=1.0, maximum-scale=1.0">

<!-- Loading Bootstrap -->

<link href="/flatui/dist/css/vendor/bootstrap/css/bootstrap.min.css" rel="styleshee

t">
<!-- Loading Flat UI -->
<link href="/flatui/dist/css/flat-ui.css" rel="stylesheet">
<link href="/flatui/docs/assets/css/demo.css" rel="stylesheet">
<link rel="shortcut icon" href="/flatui/img/favicon.ico">
<script src="/flatui/dist/js/vendor/jquery.min.js"></script>
<script src="/flatui/dist/js/flat-ui.js"></script>
<script src="/flatui/dist/js/vendor/html5shiv.js"></script>
<script src="/flatui/dist/js/vendor/respond.min.js"></script>
<link rel="stylesheet" href="/blog/blog.css">
<script src="/blog/blog.js"></script>

</head>

Hep, FAA9IX A SpringBooty A BRIA Y BR S R IR AV ER B& 12 & src/main/resources/static,
MAHTMLAR AL R 5| AR ER R 2 7E AR B K M XTES R,

R~ - EE MK T Spring BootEE S HIRAIERN R USEXE
http://www.jianshu.com/p/d127c4f78bb8

Ria, BNBERNOXETRBRMLA—T

<div class="container">
<h1>IFAIHZE</h1>
<table class="table table-responsive table-bordered">
<thead>
<th>F5</th>
<th>trdi</th>
<th>fE#</th>
<th> KRE A< /th>
<th>#fE</th>
</thead>
<tbody>
<-- FHFTLIRS -->
<#list articles as article>
<tr>
<td>${article.id}</td>
<td>${article.title}</td>
<td>${article.author}</td>
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</#list>
</tbody>

</table>

</div>

FHbuild T &,

ZRE SABHER SRR B AREE A4

FELIFEXEIIRR, BOEERI—DEERIF

BB E

FS

10

11

12

13

14

b=l

RiEKotlinZiz

i Kotling iz

HRiE KotlinZR iz

i Kotling iz

R Kotlin 12

R KotlinZ 12

RiE Kotling iz

R EI Kotlin#5#2 Tue Jul 18 00:11:05 CST 2017
R & Kotling%#2 Tue Jul 18 00:16:46 CST 2017
R8I Kotling%#2 Tue Jul 18 00:20:05 CST 2017
e Kotlin3% 72 Tue Jul 18 09:58:27 CST 2017
AR % KotlinZR#2 Tue Jul 18 10:07:09 CST 2017
R KotlinZ#2 Tue Jul 18 10:31:31 CST 2017

R & Kotlin##2 Tue Jul 18 10:50:21 CST 2017

hEEXFSIA

<#include "head.ftl">

11.15 SCILE

HMEFIRT EEAN—) "EXE HAD

B ER R

£RYFCED,

<td>${article.gmtModified}</td>
<td><a href="#" target="_blank">%ifH</a></td>
</tr>

BR%E TR IE
=) HEME
Kotlin 2017-7-17 23:47:55
Kotlin 2017-7-17 23:52:44
Kotlin 2017-7-17 23:53:11
Kotlin 2017-7-17 23:54:46
Kotlin 2017-7-17 23:57:49
Kotlin 2017-7-18 0:04:37
Kotlin 2017-7-18 0:07:20
Kotlin 2017-7-18 0:11:06
Kotlin 2017-7-18 0:16:46
Kotlin 2017-7-18 0:20:06
Kotlin 2017-7-18 2:.58:27
Kotlin 2017-7-18 10:07:10
Kotlin 2017-7-18 10:31:31
Kotlin 2017-7-18 10:50:22

BABIRH AR —

#R1E
Lk
L
458
L4
iR
ok
4R
L
458
%58
iR
ke
-t
L

—/Nhead. ftISC A, 24

B TElist.ftl

<a href="addArticleView" target="_blank" class="btn btn-primary pull-right add-article"
>H N H</a>

Hd, btn btn-primary pull-right iX
RS
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.add-article {

margin: 20px;

TEHRMNKREMEXENTIE. BNEXENBENEEERE <a href="addArticleview"> , 3{]
FRIFE—NTS XE N EaddArticleView.ftl

<!DOCTYPE html>

<html>

<#include "head.ftl">

<body>

<div class="container">
<h2>E 3 &< /h2>

<form id="addArticleForm" class="form-horizontal">
<div class="form-group">
<input type="text" name="title" class="form-control" placeholder=" {ZEFnil"

</div>

<div class="form-group">
<textarea id="articleContentEditor" type="text" name="content" class="form-
control” rows="20"

placeholder=""></textarea>

</div>

<div class="form-group save-article">
<div class="col-sm-offset-2 col-sm-10">
<button type="submit" class="btn btn-primary" id="addArticleBtn">f&f73
KF</button>
</div>
</div>
</form>
</div>
</body>
</html>

RIE, BANES G RE R, XEFHEFERERWebMvcConfigurerAdapterZk, EELI
addViewControllersFT7A Y A R AIN— N Ao EIEE@E, BA4MiERELZABEViewsy
RequestMapping Controller :

@Configuration
class WebMvcConfig : WebMvcConfigurerAdapter() {
// EME RS SR K Bk ViewlfIRequestMapping Controller
override fun addViewControllers(registry: ViewControllerRegistry?) {
//'5 X ERequestMapping
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registry?.addvViewController("addArticleView")?.setViewName("addArticleView")

oz

X RN 528 SR 915 KaddArticles B 1Z M 81 52 & 2% EladdArticle ftI X148 2 &4 .

ERNA, #EAFBMNOEXEMNTUE, WTHE !

EXE

11.15.1 fin SRt

AT AENEZENBE, BNARNOBELSMESME, ROFE—navbar fISXEF, AR
mr

<nav class="navbar navbar-default" role="navigation">
<div class="container-fluid">
<div class="navbar-header">
<button type="button" class="navbar-toggle" data-toggle="collapse"
data-target="#example-navbar-collapse">
<span class="sr-only">VJ# S fi</span>
<span class="icon-bar"></span>
<span class="icon-bar"></span>
<span class="icon-bar"></span>
</button>
<a class="navbar-brand" href="#">FKIH%</a>
</div>

<div class="collapse navbar-collapse" id="example-navbar-collapse">
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<ul class="nav navbar-nav">
<1i class=""><a href="listAllArticleView"> & |F</a></1i>
<1li class="active"><a href="addArticleView">5 &< /a></1i>
<li><a href="#">kTF</a></1i>
<1li class="dropdown">
<a href="http://www.jianshu.com/nb/12976878" class="dropdown-toggle
" data-toggle="dropdown">
Kotlin <b class="caret"></b>
</a>
<ul class="dropdown-menu">
<li><a href="http://www.jianshu.com/nb/12976878" target="_blank
">Kotlintk B #FE</a></1i>
<li class="divider"></1i>
<li><a href="#">Java</a></1li>
<li><a href="#">Scala</a></1i>
<li><a href="#">Groovy</a></1li>
<li class="divider"></1i>
<li><a href="http://www.jianshu.com/nb/12066555" target="_blank
">SpringBoot Mk f# #FE</a></1i>
</ul>
</1i>
</ul>
</div>
</div>

</nav>

11.15.2 FHER/A AR 344

X [EZIhead ftl. navbar fti#EEA RIS, FATEMITEIRBE] — NcommonBX T,

R, A1 Bl#EaddArticleView.ftl. listAllArticleView.ftIS| AT :
<!DOCTYPE html>
<html>
<#include "common/head.ftl">

<body>
<#include "common/navbar.ftl">

MANT Stz lm, BN TTERAENERLT
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HWAOIEE xmmE SuE XF Kotlin v
hy
HRESE

Fs fE

1 R EKotlin#i2
2 R @ Kotlin#i2
3 R E Kotlin# 2
4 R Kotlin#2
5 W EKotlini2
6 R Kotlin#i2
7 R Kotlin#i2

8 R & Kotlin#{2 Tue Jul 18 00:11:05 CST 2017

HEEE = S5u® %F  Kotin v

EXE

REHRR

11.15.3 EXEN=HEEEAO
BHlEEREED

@PostMapping("saveArticle")
@ResponseBody

fun saveArticle(article: Article): Article? {

article.gmtCreated = Date()
article.gmtModified = Date()
article.version = @

531

fEH

Kotlin
Kotlin
Kotlin
Kotlin
Kotlin
Kotlin
Kotlin

Kotlin

REREE
2017-7-17 23:47:55
2017-7-17 23:52:44
2017-7-17 23:53:11
2017-7-17 23:54:46
2017-7-17 23:57:49
2017-7-18 0:04:37
2017-7-18 0:07:20

2017-7-180:11:06

RiE



return articleRepository?.save(article)

B, ATZFBRZHNBENXE, BINIEXERNBTFEIEEMLONGTEXT:

ALTER TABLE “blog’ . article’
CHANGE COLUMN "content”™ “content™ LONGTEXT NULL DEFAULT NULL ;

11.15.4 Ryim ajax 15K
F{17Eblog.jsHE AN _Fajax POSTiE K fEikiE O MIB4E !
$(function () {

$('#addArticleBtn').on("'click', function () {
saveArticle()

}

function saveArticle() {
$.ajax({
url: "saveArticle",
data: $('#addArticleForm').serialize(),
type: "POST",
async: false,
success: function (resp) {

if (resp) {
saveArticleSuccess(resp)
} else {

saveArticleFail()

s
error: function () {
saveArticleFail()

1)

function saveArticleSuccess(resp) {
alert("{RFFHIN: ' + JSON.stringify(resp))
window.open('detailArticleView?id=" + resp.id)

function saveArticleFail() {

alert("fRFFRIE! ")

532



1}

11.15.5 XEFE N
RERIE, BNBABEIZXZIEER. Rinizh R0

@GetMapping(“detailArticleView")

fun detailArticleView(id: Long, model: Model): ModelAndView {
model.addAttribute("article", articleRepository?.findById(id)?.get())
return ModelAndView("detailArticleView")

IR, X EfYarticleRepository?.findByld(id) 7735 1R [ f9 2 Optional
. BAVTARAHEget)75%, REIEIEMArticleS RN K .

AT EldetailArticleView. ftI{ AL :

<!DOCTYPE html>

<html>

<#include "common/head.ftl">

<body>

<#include "common/navbar.ftl">

<div class="container">
<h3>${article.title}</h3>
<he>${article.author}</h6>
<h6>${article.gmtModified}</h6>
<div>${article.content}</div>

</div>

</body>

</html>

BMNEXZFFIRTT, SERXEREIN LB XZ1FER B |

<td><a target="_blank" href="detailArticleView?id=${article.id}">${article.title}</a></
td>

WARAMNBXETRITEMNT
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EaEE X®HE  5uE %F  Kotlin v

BHEE

FS
52 Kotlin f&i 7
51 & Kotlin#f2 Wed Jul 19 03:23:36 CST 2017
50 R EKotlin##2 Wed Jul 19 03:21:01 CST 2017
49 R & Kotlin#72 Wed Jul 19 03:07:36 CST 2017
48 Kotlin & #3172
47 R EKotlin#12 Wed Jul 19 03:03:31CST 2017
46 M
45 B
44 A

RTT—RXERE, BTHANFEFN

BHEE =

EXE x=F Kotlin v

Kotlin &7t

2017-7-19 3:32:23

Kotlin Kotlin 82— PETF VM RET4RI2IES, H JetBrains R, KotlinBILURIZRJava® T3, thalRZaE
JavaScript, A{EEEBIVMINIEE LiEdT, JetBrains, fEXNBRIN Sl Java IDE Intelli) B2 447, 7 Apache iF

A TFELFRHEKotlin FIZIES. KotlinEEXMRANroldEA A RIES.

11.16 FRIAM

arkdown ¥

fE&
K
Kotlin
Kotlin
Kotlin
Zz
Kotlin
M

b

5

ExRATE B]IE
2017-7-19 3:32:23 R
2017-7-19 3:23:36 R
2017-7-19 3:21:02 RiR
2017-7-19 3:07:36 bt
2017-7-19 3:04:05 E
2017-7-19 3:03:32 E1s
2017-7-19 2:57:05 R
2017-7-19 2:56:16 E2ts
2017-7-19 2:55:34 R

BNERABEYEZ, &% HANHEFEAMarkdownT o FRAIEARNBIE R R INMMarkdownty %
. BAMEBRTmjsEEMditorsE X #FMarkdownB4s4E., Mditor— M EE. T EM. FEY

. BEFRNAES

markdown AYZRiE2% .

11.16.1 SIAEESHKIR

<link href="/mditor-master/dist/css/mditor.css" rel="stylesheet">

<script src="/mditor-master/dist/js/mditor.js"></script>
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11.16.2 ¥Ia4kMditor

KNIES XS T1EaddArticleView.ftl, #FiE4EMditorgi T :

<script>
$(function () {
//5 X% mditor
var mditor = Mditor.fromTextarea(document.getElementById('articleContentEditor’

))s
/1R TT53 Be
mditor.split = true; / /3Tt
[/ REEATIT R
mditor.preivew = true; //¥TFF
S
mditor.fullscreen = false; / /5%
/ /AR B G A R E
mditor.on('ready', function () {
mditor.value = '# ';
})s
hljs.initHighlightingOnLoad();
VAR Y=
$('pre code').each(function (i, block) {
hljs.highlightBlock(block);
})s
1))
</script>

B, BANEER T Rs =M highlightjs .

XA, EXERITUAX K ftextarealKIFHt AL 1 S FFMarkdown e 2 2545 + FUT 9 TIRE
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BXE

JP QLHAYSPEL

I Koltin

B I USHEG & == % @B — @ ? me R

# JP QLYAISPEL JP QLEPE{]SpEL
BINEANERIPAIRESZE (Criteria Query) :
e BIENVERIPARIATEEE (Criteria Query) :
SELECT a FROM #{#entityName} a where

a.content like %:content% SELECT a FROM #{#entityName} a where a.content like %:conte

EHohpy #{#entityName} RSpEL ( SpringZFiiziE
5 ) . BEAEARELMANEFR , MSpring data jpas

H AR #{#entityName} ESpEL (SpringFARIES)

EENRIEAr ticleSofh FITRIAERIAGY  “@Entity RSB AFEEEIR, MSpring data jpam BEHRIE
class Article’ , sf#E#8% @Entity(name = ArticleSL{F 33 A9BRIABY @Entity class Article , 3§
"Article”) class Article’ BalGREEREN BIET @entity(name = "Article") class Article BHENIG

JP QLiEG®, SEFBEAN JP QUIEGH,

FEHAR

11.16.3 XEi¥1E5 8 ~MarkdowniE 3t

TEBAREIRAATFIE Tt e X FrMarkdown SR B 7w,

PEIS TR B Sk detail ArticleView. ftlZl T -

<IDOCTYPE html>
<html>
<#include "common/head.ftl">
<body>
<#include "common/navbar.ftl">
<div class="container">
<h3>${article.title}</h3>
<he>${article.author}</h6>
<h6>${article.gmtModified}</h6>
<textarea id="articleContentShow" placeholder="<#escape x as x?html>${article.cont
ent}</#escape>" style="display:
none"></textarea>
<div id="article-content" class="markdown-body"></div>

</div>
</body>
</html>

X ERAMNEXZERNBBE]— i Adtextareafplaceholder B
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<textarea id="articleContentShow" placeholder="<#escape x as x?html>${article.content}
</#escape>" style="display:

none"></textarea>

AR, XERNMET N Xescape, B BERRFHSBRNEEREIL. RE, BAIEsHH®
BUXPMAR

<script>
$(function () {
// XEVEN mditor
var parser = new Mditor.Parser();

var articleContent = document.getElementById('articleContentShow').placeholder
[/ EAERERM TR . AEpEE, Rilhtml T textarealX Eitext 7 Eescapeilil
articleContent = unescape(articleContent);//unescapef#id

var html = parser.parse(articleContent);
$('#article-content').append(html);

hljs.initHighlightingOnLoad();
/1R
$('pre code').each(function (i, block) {
hljs.highlightBlock(block);
}s
b

</script>

Hrh, HNREZBAMditor.Parser() R UK fEATMarkdown F#F XA RY
XHEEFAMNMNIFEIE Tt 335 7 Markdown i8-8 R T ¢
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JP QLHRAYSpEL
Koltin
2017-7-19 4:56:46

JP QLARAYSPEL
SO FEAMERJPARFR AT (Criteria Query)

SELECT a FROM #{#entityName} a where a.content like %:content®

HAPE) #{#entityname} ESpEL (SpringRIANIES) , ARNEFRZIENBFR, MSpring data jpam EZhRIE
ArticleZC{ I EIZRIARY @Entity class Article , BYEIBAE @entity(name = "Article") class Article EENGEEM
BIEN JP QLIEGH,

BT AR SR LR NS, HERNBRTIEPRSdaotk O FER T EARZIRARE, FHARFEE
[EAYE])EE,

11.17 XEFRD TUR R

AT AERRBINOBEXE, BBEREXEZFIRNEAMD . BR. HFENE. RNEA
Bl 4AFDataTables3E LI,

&7~ | & X TFDataTables, BJH% . http//www.datatables.club/

11.17.1 S| A KRR

<link href="/datatables/media/css/jquery.dataTables.css" rel="stylesheet">
<script src="/datatables/media/js/jquery.dataTables.js"></script>

11.17.2 4&3&R4&H0 _Lid

FANL RGN B Mid="articlesDataTable" :

<table id="articlesDataTable" class="table table-responsive table-bordered">
<thead>
<th>fF5</th>
<th>prmdi</th>
<th>fE3&</th>
<th> K ERm A< /th>
<th>#fE</th>
</thead>
<tbody>
<#-- [FHAFTLIES -->
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<#list articles as article>
<tr>
<td>${article.id}</td>
<td><a target="_blank" href="detailArticleView?id=${article.id}">${article.
title}</a></td>
<td>${article.author}</td>
<td>${article.gmtModified}</td>
<td><a href="#" target="_blank">%ik</a></td>
</tr>
</#list>
</tbody>
</table>

11.17.3 @ FDataTable R #{
B5, FAECE— TDataTablefJ1E£In :

var alLengthMenu = [7, 10, 20, 50, 100, 200]

var dataTableOptions = {
"bDestroy": true,
dom: 'lfrtip',
"paging": true,
"lengthChange": true,
"searching": true,
"ordering": true,
"info": true,
"autoWidth": true,
"processing": true,
"stateSave": true,
responsive: true,
fixedHeader: false,
order: [[1, "desc"]],
"aLengthMenu": alLengthMenu,
language: {

"search": "<div style='border-radius:10px;margin-left:auto;margin-right:2px
s;width:760px; '>_INPUT_ <span class='btn btn-primary'><span class='fa fa-search'></span
> &< /span></div>",

paginate: {//7;VIRIFERNZ
previous: " LF—T1",
next: "F—T",
first: "H—70",
last: "IK/E"

1

zeroRecords: "WAHAWMAE",//table tbodyN# NZERT, tbody %,
[/ NHEZE T BERAE AN,
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info: "&1il _TOTAL_ %k,3L% PAGES_ T, _START_ - _END_ ",//EFAKEEER, K5H
BV ES

infoEmpty: "@Zkick",//Fik X AL FAKER.

infoFiltered: ""//¥iikE2 JGM7E T A imiEIER

RIFIEBAIRIA AN T idEYFRAGE AIQuery RN R, REEEAM -

$('#articlesDataTable').DataTable(dataTableOptions)

BREBRMNONXETIRRT

Show| 7 % entries | Q%
Es Loy fEE RREIE v BRIE

55 JP QLARYSPEL Koltin 2017-7-19 4:56:46 HR4E
54 {EFKotlinsE L SpringBootFF & WebfiR 551 pirii]| 2017-7-19 4:23:38 mig
53 75 Kotlin##2 Wed Jul 19 04:20:01 CST 2017 Kotlin 2017-7-19 4:20:02 e
52 Kotlin 77 K 2017-7-19 3:32:23 HRiE
51 i Kotlin#2 Wed Jul 19 03:23:36 CST 2017 Kotlin 2017-7-19 3:23:36 4
50 R Kotlin##2 Wed Jul 19 03:21:01 CST 2017 Kotlin 2017-7-19 3:21:.02 HR4E
49 RiE Kotlin#2 Wed Jul 19 03:07:36 CST 2017 Kotlin 2017-7-19 3:07:36 HR4E

Showing 1 to 7 of 55 entries +F—m ‘T‘ 2 3 4 5 8 T—m

ELR&THL. BE. HFFMET.

xR, BN NRATENREBEGANAEARRALTNRT

11.18 Spring 5.03%FKotlin#y 3z ¥

Kotlin 34 EE> —H R 8L 5 Java FEARIFHE . {BEFE Spring RARSIRBH Kotlin R, EF

E—ERIEMNAR. Spring Xf Java 8 BIFTXHF | RET Web RFE. bean JEM AP, XEIFET] Y
1 Kotlin H{#EH,

Kotlin 3 fRZKotlin M4 TEFI%. CRENIA R API SLELAFRAXAIY &, Mifuf@ SpringFnA
Kotlin (Y& A AIThEEHFIE.

11.18.1 —FisE Mt Bean BFT 5%
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Spring Framework 5.0 3| N7 —#EA} Bean 893 777%, 1EAFI A XML 53 JavaConfig H
@Configuration (& @Bean HENRAT X, f5Z#E Lambda FRIER .

B0 Java (REBBATLIXHS -

GenericApplicationContext context = new GenericApplicationContext();

context.registerBean(Foo.class);

context.registerBean(Bar.class, () -> new
Bar(context.getBean(Foo.class))

)5

mfiE A Kotlin FeAl1 o] USRS S BUX 4

val context = GenericApplicationContext {
registerBean<foo> ()
registerBean { Bar(it.getBean<foo>()) }

11.18.2 Spring Web & # 3 API

Spring 5.0 H A9 RouterFunctionDs| o] X3 {145 B T3 AL #AY Kotlin AR E AR HTHI Spring
Web &£z API

fun route(request: ServerRequest) = RouterFunctionDsl {
accept (TEXT_HTML).apply {
(GET("/user/") or GET("/users/")) { findAllview() }
GET("/user/{login}") { findviewById() }

}
accept (APPLICATION_JSON).apply {

(GET("/api/user/") or GET("/api/users/")) { findAll() }
POST("/api/user/") { create() }
POST("/api/user/{login}") { findOne() }

}
} (request)

11.18.3 Reactor Kotlin ¥ &

Reactor 2 Spring 5.0 AR LA ME & AEZE, 1 reactor-kotlin I B M2 X} Reactor 4 FKotlin &9
¥, BENZME EEREHNE.

11.18.4 &ETF Kotlin) A B Gradle B E

ZBIEARY Gradle R ELE XHER 2 HGroovy SREER, XFEIAIET Gradle 9 Kotlin T2
HERE Groovy B EMERE XHF.
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fEgradle-script-kotlin TiE A, A1 IXNEZ A Kotlin IARRE Gradle IEREXHT . M
B IDEEARIMRE T ERSEE G IETNENTHRINEMEWINEALIF.

11.18.5 E-F1E#REY Kotlin B

M 4.3 BRAFFEE, Spring 12T — ScriptTemplateView, FFFI A3 ISR-223 BIHIAS | & KB
ZARR, Kotlin 1.1-M04 12 7 X#HR T, FHEXFERET Kotlin FIEMNR, AT EIXEE

import io.spring.demo.User
import io.spring.demo.joinTolLine

${include("header", bindings)}
<h1>Title : $title</h1>
<ul>
${(users as List<User>).joinToLine{ "<li>User ${it.firstname} ${it.lastname}</1i>"

1}
</ul>
${include("footer")}

KENG

ARERMNB O DR T BN BT 5 BKotlin&E M SpringBoot# TR G /Fin T &, FE & E R AETID
A&, TR T —MEENFEAEREWebii S . BITTILEER], FRKotlinZ&Spring Boot. Spring
MVC. JPAZ]avatEZRMTEER, XEBEAKEMLTHEMNNRIL, BN, EAERERIEEN
2577 Spring 5.0 XfKotlinB X #& Z T 1E, XEFIFHSANEE.

2 FiKotlinZg SSpring Booty fEfFi#k %, BANEREBXRMEAFEEHEMN B, LR KE
Fr R A] A Fl——

o ERKILMN

o TEUEILHE

o TJiE
Rk E SRS N AFER, MSpring Framework 5 Kotlin#5X i R INEME R, &8

B KA KBS T,
K 3ESpring Framework 5.0 # Kotlin Z5 & M & SSERE INESIR1E1E.
ET—ZFH(1E ¥ SIKotlin £ Gradle FRHIEXRA,

ARZEI BB https://github.com/EasyKotlin/chapterll_kotlin_springboot
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#£13== {#H Kotlin #1 Anko BJAndroid Xk

13.1 ¥4 72 Anko ?

Anko (https://github.com/Kotlin/anko) &—1 B Kotlin E#JAndroid DSL (Domain-Specific
Language), AWK, AndroidfiEEEA XML REMAEHAY. XL XML EAMILERE. B
FEEITHIRTE, XML 3K Java F/id, XE—EBRELHAT CPUTMERTHEE,

Ankozg— Kotlin &, Ef£ android N ARRFNALEEER. ER5. EFEENREBTE 5T
3, FLESIE T HERERIB % android sdk A java,

Anko R JL MR 4R A

R Thee i ip
Anko Commons {183 intents, dialogs, logging R IEE B BB EBRE
Anko Layouts IRIEFNR B L2 HFNZSHY android B RE
Anko SQLite FF android sqlite 89218 dsl #1547 E
Anko Coroutines ET kotlinx 2

H T Anko A5k EE H 12 A Kotlin ZE{E{TAHY Activity . Fragment (& AnkoComponentE X mE %
3

13.2 —/ME B Ankoti F
X BB —ANEHREY Anko B9 XML XX1E.

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_height="match_parent"
android:layout_width="match_parent">
<EditText
android:id="@+id/todo_title"
android:layout_width="match_parent”
android:layout_heigh="wrap_content"
android:hint="@string/title_hint" />
<Button
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="@string/add_todo" />

</LinearlLayout>
A8 Anko f#iR YRR A9 FL &
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verticallLayout {
var title = editText {
id = R.id.todo_title

hintResource = R.string.title_hint

}
button {
textResource = R.string.add_todo
onClick { view -> {
// FTLATEIX LR N — Le ab B 4R
title.text = "Foo"
}
}
}

o] UEE FEbuttonfi B A9onClick AT &£, B ATAI=ZER KotinfRALRIZIH A, Frid e IY
BHiEFEAtteTE (editTextENR) .

13.3 HREN T SEH

TEREBEE— “BRNER FAEIMNAE, KEANLBFER Kotlin JE& Java, £/ Anko FF&
BAndroid R M 7Tk #ahimEdRES 2 FHA1EH Realm, MEI48E 5 FButter Knife,

XN AEFFES T
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Running

Reading

Programming
Kotlin

Write Book

AM 6:30-7:30

AM 8:00-9:00

AM 10:00-12:00

PM 14:00-16:00
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13.4 & A Android Studio T T &

KA1 E 57 Android Studio FHE TR, SEBNT
F—4, FEMB

@ Android Studio Jf0 Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help @ & [ 100% &
[&] @ : odoApplication - [~/kotlin/MyTodoApplication]

E B Project | OD OD:I'I... ; & Wox  (@®app x [ local.properties x [ gradle.properties x
ieq OPEN Recen Project from Version Control L 3
A_‘?‘: v [3MyTodoApplica Close Project 1|
B > 0O -_Q'adle | New Module...
I [.idea Link C++ Project with Gradle Import Module...
v CRapp \rue"
= » Ebuild [.% Project Structure... 9; mport Sample. ic_launcher”
E Blibs Other Settings 4 15 Kotlin Activity T;::;}E:Tiaun;her_round“
= ) | = . . -
2 B Eandmid Import Settings... & Andm]d resource f|!e ;::Theme_l>
v ; iy Export Settings... 1 Android resource directory
=l Settings Repository... El File nActivity"
g i EJava | B9 Bash Script [ring/app_nane"
= » = " 3 i L
g ﬁ::q Il Save All . _ggs [ Directory yle/AppTheme.NoActionBar"s
;) -~ 1] S}mchronlze Ny d:name="android.intent.action.MAIN" />
I Invalidate Caches / Restart... [5] C++ Class
E .gitignore | B C/C++ Source File ‘oid:name="android. intent.category.LAUNCHER" />
& app.iml Export to HTML... = .
R & C/C++ Header File
(2 build.gradl & Print... W c/
[l proguard-|  Add to Faverites > # Image Asset
» Cbuild W Vector Asset
» [gradle Line Separators > EJ Python Package
[ .gitignore Make File Read-only
(2 build.gradle | & python File

[ii gradle.proper! Power Save Mode

i Jupyter Notebook

-

B gradlew 1
[l gradiew.bat i AIDL >
e ' I & Activity >

r

B, EEMBEARER

[ EeN ] Create New Project

New Project

Android Studio

Configure your new project

Application name: | MyTodoApplication
Company domain: | kotlin.easy.com

Package name: com.easy.kotlin.mytodoapplication Edit

| Include C++ support

Project location: JUsers/jack/kotlin/MyTodoApplication

Cancel _Previous m Finish

F=F, REIFREUR SDKIRA
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® ® Create New Project

A Target Android Devices

Select the form factors your app will run on

Different platforms may require separate SDKs

Phone and Tablet
Minimum SDK | API 21: Android 5.0 (Lollipop)

Lower AP| levels target more devices, but have fewer features available.

By targeting APl 21 and later, your app will run on approximately 71.3% of the devices
that are active on the Google Play Store.

Help me choose

| Wear

Minimum SDK | APl 21: Android 5.0 (Lollipop)
] TV

Minimum SDK | API 21: Android 5.0 {Lollipop)

| Android Auto

Cancel | | Previous m __ Finish

FI, %EFF Basic Activity

[ NN Create New Project

Add No Activity

Basic Activity Bottom Navigation Activity Empty Activity Fullscreen Activity

« E

Crannla Adbabk Ade Actiuies Cranala Mane Artiuitu Lamim Activitu Mortne i Piatail Claoe Mlowdmntinm Mrmane Astivite

Cancel | | Previous Next Finish

FhHE, FEHBRIANActvityfis &
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[ BoN Create New Project

A Customize the Activity

Creates a new basic activity with an app bar.

Activity Name: MainActi.vilyi
Layout Name: activity_main
Title: MainActivity

Menu Resource Name: | menu_main

| Use a Fragment

Basic Activity

The name of the activity class to create

Cancel Previous Next

BAVEER— N ERAER Gradle Android T#2 -
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v [ZMyTodoApplication ~/kotlin/MyTodoApplication
» [.gradle
» [.idea
v CRapp
> build
Elibs
v Osrc
» [JandroidTest
v EImain
v [java
v [Edcom.easy.kotlin.mytodoapplication
© & MainActivity
v CEres
[ drawable
v Ellayout
& activity_main.xml
Eicnntent_main.xml
1 menu
1 mipmap-hdpi
EJ mipmap-mdpi
[ mipmap-xhdpi
3 mipmap-xxhdpi
[:1 mipmap-xxxhdpi
Edvalues
% AndroidManifest.xml
> [Otest
[5 .gitignore
[}app.iml
(& build.gradle
E proguard-rules.pro
» [ build
» Cgradle
5| .gitignore
(& build.gradle
[-.:'igradle.pmperties
E¥ gradlew
E gradlew.bat
[iil local_properties
[EMvTcdnApplicatinn.iml
(& settings.gradle
b [l External Libraries

Yy ¥ Y Y Y¥YYY¥Y

Hr, app T src BRWOT ¢

— androidTest
| L— java
| L— com
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| L— easy

| L— kotlin

| L— mytodoapplication

| L— ExampleInstrumentedTest.java
F— main

| — AndroidManifest.xml

| F— java

| | L com
| — easy

| L— kotlin

| L— mytodoapplication

| | L— MainActivity.java
| L
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

=

es
— drawable

F—— layout

F—— activity main.xml

L— content_main.xml

menu

L menu_main.xml
mipmap-hdpi

F—— ic_launcher.png

L— ic_launcher_round.png
mipmap-mdpi

F—— ic_launcher.png

L— ic_launcher_round.png
mipmap-xhdpi

F—— ic_launcher.png

L— ic_launcher_round.png
mipmap-xxhdpi

F—— ic_launcher.png

L— ic_launcher_round.png
mipmap-xxxhdpi

F—— ic_launcher.png

L— ic_launcher_round.png

1T 1T 1T 1T T T

values

F—— colors.xml
— dimens.xml
F—— strings.xml
L styles.xml

L— mytodoapplication
L— ExampleUnitTest.java

28 directories, 21 files
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BANEEEAndroid BHlsrd (W DUERAREN) B7E, TUFRIWETHR
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® " 3 9:34

MyTodoApplication

Hello World!
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13.5 &1tV SiEF e

BMERENARRER BERE . EXH
MyTodoApplication/app/src/main/res/values/strings.xml& :

<resources>
<string name="app_name">MyTodoApplication</string>
<string name="action_settings">Settings</string>
</resources>

BB

<resources>
<string name="app_name">F [ HFi</string>
<string name="action_settings">¥ E</string>
</resources>

BXcolorsxmld, RITEFEE A

<?xml version="1.0" encoding="utf-8"?>

<resources>
<color name="colorPrimary">#f2fced</color>
<color name="colorPrimaryDark">#456a7c</color>
<color name="colorAccent">#8fb3c4</color>

</resources>

SRIE B XMy TodoApplication/app/src/main/res/layout/activity_main.xmlHt

android.support.v7.widget.Toolbarf & =& 4

android:background="?attr/colorPrimaryDark"

fic Eandroid.support.design.widget.FloatingActionButton A9 Bl #Rr 4

app:srcCompat="drawable/ic_content_add"
Hr, ic_content_add.pngB i 2 FK A TR INFRHAF B AIINS icon.

13.6 it & Kotlin 5 Anko ki

FANBIAE R app 11 B B9 Gradle B & 3ffbuild.gradlefi T :
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apply plugin: 'com.android.application’

android {

compileSdkVersion 25

buildToolsVersion "25.0.3"

defaultConfig {
applicationId "com.easy.kotlin.mytodoapplication™
minSdkVersion 21
targetSdkVersion 25
versionCode 1
versionName "1.0"
testInstrumentationRunner "android.support.test.runner.AndroidJUnitRunner"

}
buildTypes {
release {
minifyEnabled false
proguardFiles getDefaultProguardFile('proguard-android.txt'), 'proguard-rul
es.pro’
}
}

dependencies {
compile fileTree(dir: 'libs', include: ['*.jar'])
androidTestCompile('com.android.support.test.espresso:espresso-core:2.2.2", {
exclude group: 'com.android.support', module: 'support-annotations’

1}

compile 'com.android.support:appcompat-v7:25.3.1"

compile 'com.android.support.constraint:constraint-layout:1.0.2"
compile 'com.android.support:design:25.3.1"

testCompile 'junit:junit:4.12°'

T app I E Bbuild.gradle 2 &A1 _EKotlin . Anko . Realm. Butter Knife &K%,

13.6.1 Kotlinfix§

B, BAEM kotlin-android

apply plugin: 'kotlin-android'

RIE, AN EA

buildscript {
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BANER Kotlin 1.1.3kk A, ZEMEHIA R hnkotlin-gradle-pluginfk#, A Kotlin X5 A iRA
S
buildscript {
ext.kotlin_version = '1.1.3'
repositories {

mavenCentral()

}

dependencies {
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

RN B RERE A0 Kotlin $RAEEE -

// Kotlin
compile "org.jetbrains.kotlin:kotlin-stdlib:$kotlin_version"

13.6.2 I Kotlin JE4XRE H F

Bk, BAVE sre/main/ TEEFTE— kotlin B3%, RIFM Kotlini&#S., #RJS7E build.gradle X2
#y android {} ECEEMAIMavafRmFHRE

android {

sourceSets {
// += , fEmaindGl@kotlin 33k, FTFAAkotlinfig

main.java.srcDirs += 'src/main/kotlin’

NIZRANSEEE, src/main/kotlin 7% B ERRMGE XMEE, X MEESETEA LA Sync Now :
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(£ MainActivity java x & app X @EReaImBaseAdapter.class ® EéReaImBaseAdapter.java x E‘aRealmRecycIerVimAdapter.java x ';EBuiIdG)nfig.class X | ~=4

Cradle files have changed since last project sync. A project sync may be necessary for the IDE to work properly. Sync Now

1 apply plugin: 'com.android.application’
2 apply plugin: 'kotlin-android’

android {
compileSdkVersion 25
buildToolsVersion "25.8.3"

defaultConfig {
applicationId "com.easy.kotlin.mytodoapplication”
minSdkVersion 21
targetSdkVersion 25
versionCode 1
13 versionName "1.8"
q testInstrumentationRunner "android.support.test.runner.AndroidJUnitRunner"

¥

4]

7 buildTypes {
18 release {

9 minifyEnabled false

8 proguardFiles getDefaultProguardFile('proguard-android.txt'), 'proguard-rules.pro'

22 X

24 sourceSets {

25 . /4= FilJavafiEiZeRE, EmainPliEkotlinifF®, ATFEBKotlin{tis ]
26 ¥ main.java.srcDirs += 'src/main/kotlin'

Gradle E# 52k, Bpof&EFkotin BREAQTMIEENERERLERT -

CHapp
3 build
Ellibs
Bsrc
EJandroidTest
1 main
[ java
B kotlin
Egres
% AndroidManifest.xml
EItest
[ .gitignore
[; app.iml
#} build.gradle
EI proguard-rules.pro

13.6.3 Ankofikifi
T B Mk B 7w N

// Anko

compile 'org.jetbrains.anko:anko-sdk15:0.8.2"' // sdk19, sdk21l, sdk23 are also avail
able

compile 'org.jetbrains.anko:anko-support-v4:0.8.2"' // In case you need support-v4 b
indings

compile 'org.jetbrains.anko:anko-appcompat-v7:0.8.2" // For appcompat-v7 bindings
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13.6.4 Realm¥ix#fi

compile 'io.realm:realm-android:0.87.1'
compile 'com.github.thorbenprimke:realm-recyclerview:0.9.12' // fEjitpack.io

Hr, ReamB—MRERNETLEHNEIEES|, Realm FEFHH, model &ITERMF, FM
ZFHP, FERNEMEEAE, EAndroidF&LF, ETIXER SQLite 1 ORM HESE., 1HEE
SQLite, RealmZE R BEEBREIMKEIBEMNFFME, LA FISON, FHlapi, FIETEBA,
A B Nz X #5 .

RecyclerView BT HEBRNE ABINKEMEIE, HLbListView, GridView, RecyclerViewsrEL T
ViewHolder, MBEMRE, o UEMATLIListViewSHILA T BN TN8E . FAER

A9 com.github.thorbenprimke:realm-recyclerview KIAEFELEjitpackiot, FFIMFRNIEHERE
— TN

repositories {
mavenCentral()
maven { url "https://jitpack.io" }

127~  realm-recyclerviewd Github it & https://github.com/thorbenprimke/realm-recyclerview

HIh, KotlinfE Fl Realm iEEH0 3+ fRANIE AR

// kotlinffi il realm¥yid: Ak B 2
kapt "io.realm:realm-annotations:0.87.1"
kapt "io.realm:realm-annotations-processor:0.87.1"

13.6.5 Butter Knifefkifi
Butter Knife2E T F@BAIEA R T1E | BiINREFRBENEBERARE. BRIOFMERBWOT

// Butter Knife, &[1AAndroid Viewi il g8 E i, L fERSFifindviewById
compile 'com.jakewharton:butterknife:8.7.0'
annotationProcessor ‘com.jakewharton:butterknife-compiler:8.7.0'

Butter Knife 222 FEfAndroidfI IR R EEFBMHMEIESE. EAXLEFR, BMNBEE
EREMNfindViewByldfI R E M, Bt Aview, R EviewlsITXHEEMERNRESBEBILR
(. MIX1AB 7 Butter Knife, oI PURISEATMREREEMERNKID. B0, 7 Java AT
MBI 7EF B LA @BindView XA findViewByld F9IEMA. LEMNEEH

By annotationProcessor 'com.jakewharton:butterknife-compiler:8.7.0' FLERAMIEIXLE;FAEM

0 4 P A AR AT AY .
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@Bind(R.id.todo_item_todo_title)
public TextView todoTitle;

@Bind(R.id.todo_item_todo_content)
public TextView todoContent;
7 Kotlin 4 FButter Knifel§ R BLEARE, HBEETIMILE.
R FEKotlind B ### FButterKnife AT BT NNIA, SHITHEEHNFEE, SBHEXRB. #im

@Bind(R.id.todos_recycler_view)

var realmRecyclerView: RealmRecyclerView? = null

BTk

Caused by: kotlin.KotlinNullPointerException
at com.easy.kotlin.mytodoapplication.TodoListFragment.onResume(TodoListFragment.kt:43)

—MRIERT, FAEAKotlin&E R Java 7SR —LAEZRAYAT(E, & Spring Boot, JPA, Butter
Knife, Realm%, #HEE—LLRIMNOIHRERBMRBIK HEFTER" (F40 : all-open, kotterknife,
realm-annotationsZ) , FriBKotlin 5 Java &%, REZEHEFHIElava FEAR, Kotlingt&E
EEXMELR, FERERAMI—EHEEIZIINRES.

A4 B H016] A BE ZE Kotlin B ER 18 145 F ButterKnifelfg ?

FERLRTE, ButterKnifeMIEBERBRNEFMRATRT, 2 —Kotterknife, LBAFE.
KotterKnife B9 GitHubMbdlE 2 : https//github.com/JakeWharton/kotterknife , XNHEHERE
ButterKnife 789 &Rt EAY.

THEHIEE — T Kotlin H1{# A Butter Knife B9k ¥ % KotterKnife,

& e fErepositories 7 filKotterKnife A3 EEH3IE  (KotterKnifeR7E Maven Center SER, M=%
oss.sonatype.orgBEF . XAZECE, BEWREZE—H—IHAELT) .

repositories {

maven { url "https://oss.sonatype.org/content/repositories/snapshots/"' }

SR Ja fEdependencies B E A IR 5

dependencies {

compile 'com.jakewharton:butterknife:7.0.1"'
compile 'com.jakewharton:kotterknife:0.1.0-SNAPSHOT'
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RAXMITRNEE, HMNOUEEARBET

val todoTitle: TextView by bindView(R.id.todo_item_todo_title)
val todoContent: TextView by bindView(R.id.todo_item_todo_content)

XENRBELCRAZRANMIE, BREE Java TEHEFEATIBENEETE, INETIEN
=, WRFE M kotterknife 0.1.0 + butterknife:7.0.1 , ERH# A Java IR Kotlin JE & HREMN S EHEH
Butter Knife, &ZILEC T KotterKnife Z /Y Java BEBREEAMAN T . Wik, MREMNLE
ARPNT KotterKnife 94k #i, FB4 Java KEDH E R Butter Knife SERIVI A S E R M. R
Mg, EREPIRATE LR, Hlindbutterknife 8.7.09, AT N E BRI T EEY AR
I :

compile 'com.jakewharton:butterknife:8.7.0'
annotationProcessor 'com.jakewharton:butterknife-compiler:8.7.0"
kapt 'com.jakewharton:butterknife-compiler:8.7.0"

Hri  annotationProcessor 'com.jakewharton:butterknife-compiler:8.7.0' =2 Java 5]
butterknife; T #24bIEES . kapt 'com.jakewharton:butterknife-compiler:8.7.0' =2 Kotlin B3
butterknife;F fi#4bI22E (Kotlin Annotation processing tool, kapt) .

AR AR RS IEEE TET

@BindView(R.id.todo_item_todo_title)
lateinit var todoTitle: TextView
@BindvView(R.id.todo_item_todo_content)
lateinit var todoContent: TextView

Hrp, lateinit IR AT ERIESXE, HENREEEMERLOIAE)MHENL. ~MEH
lateinit MIHBEFE AT =R B F BRI L ERNEE.

L5, BAMER Butter Knife BIEIRS, 1358701 AR RAER findViewByld :

class MainActivity : AppCompatActivity() {
var fab: FloatingActionButton? = null

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity main)

val toolbar = findViewById(R.id.toolbar) as Toolbar
setSupportActionBar(toolbar)

fab = findviewById(R.id.fab) as FloatingActionButton
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/] BIMHREEAF

fab?.setOnClickListener { _ ->
hideFab()
}

fun hideFab() {
fab?.visibility = View.GONE
}

fun showFab() {

fab?.visibility = View.VISIBLE

}

13.7 #MainActivity.java ¥ B Kotlin {$#5

1% R EA A B BIMainActivity.java,  F i1 IDEA B9 Code > Convert Java File to Kotlin File :
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Analyze Refactor Build Run

1 |
!
1
Folding >
)
4
Reformat Code T RL
Optimize Imports ANOD E

Rearrange Code

Convert Java File to Kotlin File “C{r3K

Rk, RIT] FREB Kotlin AIHRED
package com.easy.kotlin.mytodoapplication

import android.os.Bundle

import android.support.design.widget.FloatingActionButton
import android.support.design.widget.Snackbar

import android.support.v7.app.AppCompatActivity

import android.support.v7.widget.Toolbar

import android.view.Menu

import android.view.MenuItem
class MainActivity : AppCompatActivity() {
override fun onCreate(savedInstanceState: Bundle?) {

super.onCreate(savedInstanceState)
setContentView(R.layout.activity_main)
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val toolbar = findViewById(R.id.toolbar) as Toolbar
setSupportActionBar(toolbar)

val fab = findViewById(R.id.fab) as FloatingActionButton
fab.setOnClickListener { view ->
Snackbar.make(view, "Replace with your own action", Snackbar.LENGTH_LONG)
.setAction("Action", null).show()

override fun onCreateOptionsMenu(menu: Menu): Boolean {
// Inflate the menu; this adds items to the action bar if it is present.
menuInflater.inflate(R.menu.menu_main, menu)

return true

override fun onOptionsItemSelected(item: MenuItem): Boolean {
// Handle action bar item clicks here. The action bar will
// automatically handle clicks on the Home/Up button, so long
// as you specify a parent activity in AndroidManifest.xml.
val id = item.itemId

if (id == R.id.action_settings) {

return true

return super.onOptionsItemSelected(item)

E, XpEAndroid FF4#E, M Java#&#F Kotlin f9IEFE,

FATHEIXMMainActivity ktFE) X R B sre/main/kotlin B3R T, BEEHE package
com.easy.kotlin.mytodoapplication , H#Z7E IDEA FIEX/MMainActivity kt #EZiX~package T &
BIe], MERMNWIREERE TEHXMET
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v [2MyTodoApplication ~/kotlin/MyTodoApplication
[ .gradie
> [J.idea
v [Ciapp
B3 build
Elibs
v Odsrc
» [EJandroidTest
¥ Emain
v Ojava
r [Ecom
¥ [Eleasy
v Elkotlin
[E1 mytodoapplication
v Ekotlin
Elcom
v [deasy
Ed kotlin
v [EJ1mytodoapplication
G & MainActivity
E&res
% AndroidManifest.xml
> [Otest
5l .qitignore
[Eapp.iml
(# build.gradle
E proguard-rules.pro
» [ build
» [gradle
5| .gitignore
(& build.gradle
l-.'igradle.pmperties
EM gradlew
B gradlew.bat
[Jil local .properties
[}MvTDdDApplicatiDn.iml
(&) settings.gradle
il External Libraries

13.8 £ Kotlin H1{ F§ Realm
RMNBERINEX Kotlin BrealmiF RAIRAYEE

kapt "io.realm:realm-annotations:0.87.1"
kapt "io.realm:realm-annotations-processor:0.87.1"
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13.9 FINEELEHE

BNENTEERNET TG . BERNBBZRIT—MREOFHEAELEE Todo, ER R
id. #r8l. AR=1FK.

@RealmClass

open class Todo : RealmObject() {
@PrimaryKey
open var id: String = "-1"

open var title: String = "HE"

open var content: String = "ZHIj"

R, BB — NN HREFEAOZK MyTodoApplication Z%7& android.app.Application , 7F
onCreate() BEHNE1L Realm HIBEMNE B, RBAOT :

class MyTodoApplication : Application() {
override fun onCreate() {

super.onCreate()

val config = RealmConfiguration.Builder(this)
.name("realm.my_todos")// P4
.encryptionKey(getKey()) // &
.schemaVersion(1) // A%
.deleteRealmIfMigrationNeeded()
.build()

Realm.setDefaultConfiguration(config)// WHEEIA RealmConfiguration

/**

* 64 bits

* @return

*/

private fun getKey(): ByteArray {

return byteArrayoOf(eo, 1, 2, 3,
0
3

4, )
3 1)
2

2, 1
) 3) 4)
)

-

N W
-
w o
-

4, 3, 2,1, 0, 1, 2, 3, 4, 3, 2, 1,
i, 2, 3, 4, 3, 2, 1, o, 1, 2, 3, 4,

=

B B

}

B B

RealmConfiguration.Builder B E 415 7% % deleteRealmIfMigrationNeeded()E9iE, S TIREEIR

Caused by: io.realm.exceptions.RealmMigrationNeededException:
RealmMigration must be provided ...

568



at com.easy.kotlin.mytodoapplication.TodoListFragment.onActivityCreated(TodoListFragmen
t.kt:36)

R . BEEET realm FIREMNHERXANAB TS HE hitps://realm.io/docs/

13.10 FINBEE4

REBMNKRETHANBERZEZES, RNUIHRE] "BIEARIMGIE"  TodoEditFragment HYE
?_FEO

[/ EIME TR
fab?.setOnClickListener { _ ->
// Snackbar.make(view, "Replace with your own action", Snackbar.LENGTH_LONG).setAct
ion("Action", null).show()
val todoEditFragment = TodoEditFragment()
getSupportFragmentManager()
.beginTransaction()
.replace(R.id.content_main, todoEditFragment, todoEditFragment.javaClass.ge
tSimpleName())
.addToBackStack(todoEditFragment.javaClass.getSimpleName())
.commit()

hideFab()

13.11 AMMBESRE

THEBEAREHAZDAINBZASTE.
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AR AFragment3kSEE ., B L #FTE—/NTodoEditFragmentZk & Fragment()

class TodoEditFragment : Fragment() {
val realm: Realm = Realm.getDefaultInstance()

var todo: Todo? = null

companion object {
val TODO_ID KEY: String = "todo_id_key"

fun newInstance(id: String): TodoEditFragment {
var args: Bundle = Bundle()
args.putString(TODO_ID_KEY, id)
var todoEditFragment: TodoEditFragment = newInstance()
todoEditFragment.arguments = args
return todoEditFragment

fun newInstance(): TodoEditFragment {

return TodoEditFragment()

override fun onCreateView(inflater: LayoutInflater?, container: ViewGroup?, savedIn
stanceState: Bundle?): View? {
return UI {
// AnkoContext

verticallayout {
padding = dip(30)
var title = editText {
// editText #HE
id = R.id.todo_title
hintResource = R.string.title_hint

var content = editText {
id = R.id.todo_content
height = 400
hintResource = R.string.content_hint
}
button {
// button MHE
id = R.id.todo_add
textResource = R.string.add_todo
textColor = Color.WHITE
setBackgroundColor(Color.DKGRAY)
onClick { _ -> createTodoFrom(title, content) }
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}.view

override fun onActivityCreated(savedInstanceState: Bundle?) {
super.onActivityCreated(savedInstanceState)

if (arguments != null && arguments.containsKey(TODO_ID_KEY)) {

val todoId = arguments.getString(TODO_ID_KEY)
todo = realm.where(Todo::class.java).equalTo("id", todoId).findFirst()

val todoTitle = find<EditText>(R.id.todo_title)
todoTitle.setText(todo?.title)

val todoContent = find<EditText>(R.id.todo_content)
todoContent.setText(todo?.content)

val add = find<Button>(R.id.todo_add)
add.setText(R.string.save)

override fun onDestroy() {
super.onDestroy()
realm.close()

/**

* FMEHEI, 77 ARealnCi

*

* @param title the title edit text.

* (@param todoContent the content edit text.

*/

private fun createTodoFrom(title: EditText, todoContent: EditText) {

realm.beginTransaction()

// Either update the edited object or create a new one.
var t = todo ?: realm.createObject(Todo::class.java)
t.id = todo?.id ?: UUID.randomUUID().toString()
t.title = title.text.toString()

t.content = todoContent.text.toString()

realm.commitTransaction()
activity.supportFragmentManager.popBackStack()
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He, RAMNEZEAWHT Anko B Ul F BE IR,

return UI {
// AnkoContext

verticallLayout {

}

}.view

padding = dip(30)
var title = editText {
// editText MK
id = R.id.todo_title
hintResource = R.string.title_hint

var content = editText {
id = R.id.todo_content
height = 400
hintResource = R.string.content_hint
}
button {
// button MHE
id = R.id.todo_add
textResource = R.string.add_todo
textColor = Color.WHITE
setBackgroundColor(Color.DKGRAY)

onClick { _ -> createTodoFrom(title, content) }

FANGEA Kotlin BJHLES Anko DSL B2 7 — M EE T RN HBARBEEEESHMEELL XML
RAETIEZT). Hpul &

fun Fragment.UI(init: AnkoContext<Fragment>.() -> Unit)

nit)

S Fragmentt i BES, EK—AE

init: AnkoContext<Fragment>.() -> Unit

init BIANSEAnkoContext2EEY

fverticalLayout & £ 2 ViewManagerfd B R F 51

= createAnkoContext(activity, i

inline fun ViewManager.verticallayout(init: _LinearLayout.() -> Unit): LinearLayout {
return ankoView(  $$Anko$Factories$CustomViews™ .VERTICAL_LAYOUT_FACTORY, init)
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X LB F AT IAE H Kotlin FYR Y RINGEAR S SCA, JUHEFE DSL AMAEET Z.

£ verticalLayout fREBEXAIER, BIE T =/MAndroid 93214 - T editText YLEIFI— button 1
B, XEMENEMHHE—TERRETT .

padding = dip(390)
var title = editText {
// editText ¥E
id = R.id.todo_title
hintResource = R.string.title_hint

var content = editText {
id = R.id.todo_content
height = 400
hintResource = R.string.content_hint

}
button {

// button FLE

id = R.id.todo_add

textResource = R.string.add_todo

textColor = Color.WHITE
setBackgroundColor(Color.DKGRAY)

onClick { _ -> createTodoFrom(title, content) }

XN EXHELE XMLIEHITFE T, XML WEEERMMEILAFR TR OEMN.

BMNTUE MRARHFEXNH T, #HEE—1MRT TR B EXEMEEXXGHE®EN. £F
XIREAZ BT, BENSE title A content By 773k createTodoFrom EZ#IAAT . &, BII#E
AnkoContext (Ul 2£) 1AM view B vl {...}.view RIREIME,

XER ids BHIRE A Rid.. XL ids FEF TAE—DINE idsxml BIXHFEEIE, XANHRE
app/src/main/res/values/idsxml, IIREXNXHAFEREEE. XHFABTNOT :

<?xml version="1.0" encoding="utf-8"?>
<resources>
<item name="todo_title" type="id" />
<item name="todo_content" type="id" />
<item name="todo_add" type="id" />
</resources>

XA idsxml XHE X T Frh s B AL 5| MEIR & FILEIRY ids.

13.12 {£77%] Realm H
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WIGTFEI, FARealm#EE ¢
private fun createTodoFrom(title: EditText, todoContent: EditText) {
realm.beginTransaction()
// Either update the edited object or create a new one.
var t = todo ?: realm.createObject(Todo::class.java)
t.id = todo?.id ?: UUID.randomUUID().toString()
t.title = title.text.toString()
t.content = todoContent.text.toString()

realm.commitTransaction()

activity.supportFragmentManager.popBackStack()

13.13 FRecyclerView X ERFHEM

TEIAKREIXATTE,
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BH, XANEETE, XK activity mainxml iLE, XHERBOT :

<?xml version="1.0" encoding="utf-8"?>

<android.support.design.widget.CoordinatorLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:fitsSystemWindows="true"
tools:context="com.easy.kotlin.mytodoapplication.MainActivity">

<android.support.design.widget.AppBarLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:theme="@style/AppTheme.AppBarOverlay">

<android.support.v7.widget.Toolbar
android:id="@+id/toolbar"
android:layout_width="match_parent"
android:layout_height="?attr/actionBarSize"
android:background="?attr/colorPrimaryDark"
app:popupTheme="@style/AppTheme.PopupOverlay" />

</android.support.design.widget.AppBarLayout>
<include layout="@layout/content_main" />

<android. support.design.widget.FloatingActionButton
android:id="@+id/fab"
android:layout_width="wrap_content”
android:layout_height="wrap_content"
android:layout_gravity="bottom|end"
android:layout_margin="@dimen/fab_margin"

app:srcCompat="@drawable/ic_content_add" />

</android. support.design.widget.CoordinatorLayout>

BN FHEDYRMAE Zragment_todosxml, XHERBWT :

<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent”
android:layout_height="match_parent"

android:paddingBottom="@dimen/activity_vertical_margin"
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android:paddinglLeft="@dimen/activity_horizontal_margin"
android:paddingRight="@dimen/activity_horizontal_margin"
android:paddingTop="@dimen/activity_vertical_margin"
tools:context=".TodosFragment"

tools:showIn="@layout/activity main">

<co.moonmonkeylabs.realmrecyclerview.RealmRecyclerView
android:id="@+id/todos_recycler_view"
android:layout_width="match_parent"
android:layout_height="match_parent"
app:rrvEmptylLayoutId="@layout/empty view"
app:rrvIsRefreshable="false"
app:rrvLayoutType="LinearLayout" />

</Relativelayout>

FM1E T RealmRecyclerview HIECE :

BCE T Iheei A
app:rrvEmptylayoutld  HFIFR A= HIRHMEN /R UE

BEEXHFTRRBE, @idsetOnRefreshlistener B setRefreshing3g it

app:rrvisRefreshable T

Bt & LayoutManager, TJiEIZ : LinearLayout, Grid,

apprrviayoutType LinearLayoutWithHeadersZ

TEFHAIKSEZIMIXNTodosFragment

B FETodosFragmentzk, &M TEARIBE

class TodosFragment : Fragment(), TodoAdapter.TodoItemClickListener {
@Bindview(R.id.todos_recycler_view)
lateinit var realmRecyclerView: RealmRecyclerView

private var realm: Realm? = null

Hr, TodoAdapterZ4ki& T RealmBasedRecyclerViewAdapterfi&hcas 2%, Ff17E TodoAdapter

BEEEXT —MRERFFE !

inner class ViewHolder(view: View, private val clickListener: TodoItemClickListener

?)

RealmViewHolder(view), View.OnClickListener {

// Bind a field to the view for the specified ID. The view will automatically b

e cast to the field type
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@BindView(R.id.todo_item_todo_title)

lateinit var todoTitle: TextView

// val todoTitle: TextView by bindView(R.id.todo_item_todo_title)
@BindView(R.id.todo_item_todo_content)

lateinit var todoContent: TextView

// val todoContent: TextView by bindView(R.id.todo_item_todo_content)

init {
// Bind annotated fields and methods
ButterKnife.bind(this, view)
view.setOnClickListener(this)

override fun onClick(v: View) {

clickListener?.onClick(v, realmResults[adapterPosition])

7EViewHolder#l#51k View BIBF%E, FA14E A ButterKnifei#t 117 45

init {
// Bind annotated fields and methods
ButterKnife.bind(this, view)
view.setOnClickListener(this)

FrETAITRR S

interface TodoItemClickListener {

fun onClick(caller: View, todo: Todo)

FA1#E TodosFragment SEIX AN 773k

override fun onClick(caller: View, todo: Todo) {
(activity as MainActivity).hideFab()

val todoEditFragment = TodoEditFragment.newInstance(todo.id)
activity.supportFragmentManager
.beginTransaction()
.replace(R.id.content_main, todoEditFragment, todoEditFragment.javaClas
s.getSimpleName())
.addToBackStack(todoEditFragment.javaClass.getSimpleName())
.commit()
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REFNHED, EHFTAcontent_maint)i s gREZEIN EditFragmentA9FLEL .

RIEF {17 TodoAdapter 1 & ERealmBasedRecyclerViewAdapterfgonCreateRealmViewHolderFa
onBindRealmViewHolder /7%,

override fun onCreateRealmViewHolder(viewGroup: ViewGroup, viewType: Int): ViewHold
er {
val v = inflater.inflate(R.layout.todo_item, viewGroup, false)

return ViewHolder(v, clickListener)

override fun onBindRealmViewHolder(viewHolder: ViewHolder, position: Int) {

val todo = realmResults[position]

viewHolder.todoTitle.setText(todo.title)
viewHolder.todoTitle.fontFeatureSettings = "font-size:12px"
viewHolder.todoTitle.setTextColor(Color.argb(255, 69, 106, 124))

viewHolder.todoContent.setText(todo.content)

BRI (REF) TEIHNNE, B2 ZH5RTA

private fun createTodoFrom(title: EditText, todoContent: EditText) {
realm.beginTransaction()
// Either update the edited object or create a new one.
var t = todo ?: realm.createObject(Todo::class.java)
t.id = todo?.id ?: UUID.randomUUID().toString()
t.title = title.text.toString()
t.content = todoContent.text.toString()

realm.commitTransaction()

activity.supportFragmentManager.popBackStack()

LHELREFFHEMIFRAOMME, FHA1%ETodosFragment Y onResume() HREFRILMEIBAEH
BR

override fun onResume() {
super.onResume()
val todos = realm!!.where(Todo::class.java).findAll()
Log.i(MY_TAG, "onResume: ${todos}")
Log.i(MY_TAG, "onResume: realmRecyclerView = ${realmRecyclerView} ")
val adapter = TodoAdapter(activity, todos, true, true, this)
realmRecyclerView.setAdapter(adapter)
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Hh,  val todos = realm!!.where(Todo::class.java).findAll() =% Realm #IEEFEIEH T
B TodoXt N FYSLARIT K .

KRG, BITEECSE val adapter = TodoAdapter(activity, todos, true, true, this) FEZIEIEERD
Fl|RecyclerViewH realmRecyclerView.setAdapter(adapter) .

13.14 iz {755

HBERENAE, BNRTUEIOTHRE T, FHNTUERERNFERNOFHER.

Z
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RENG

Android FEEHIMM=5IH. APITTRERIN R BEEZ RN EK %@ Kotlin EBF HIBN.
A5, Kotlin #9 Android #L& DSL AnkoZFE Fk T B ZHY XML R EIEL & X4 R B k. AT IA
RTE Java F—HEFERFE A Android FFRBYRFTHIERE DN Butter Knife. Realm. RecyclerViewss,
WK BRI Kotlin EERXLEFESR#4T Andorid FF R, BRAeEHEFERBENZIIMNALEE, X
H%M Java IBE . Android API BIBRSIFHE R, XAERNREE—HTFE.

T—ZFA A F A Kotlin €% DSL,
AEZETERERD .

https://github.com/EasyKotlin/chapter13_kotlin_android

(KotlintR g ##2) IER EZR :

ATHRE > ERFHHBX S

ATHRE > XRMHHEIE
FEBBEERORE, ARBESIH | | HEAEE, RiBEH SRR~
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https://github.com/EasyKotlin/chapter13_kotlin_android
https://item.jd.com/12181725.html
https://detail.tmall.com/item.htm?id=558540170670

$142= {F A Kotlin DSL

BANETEMEDFR, 24F2]7 Kotlin DSL FJ58 KIN8E. BlaNGradle AIECE 14 build.gradle
(Groovy) , ARBIEFHA145XE|AGradle Script Kotlin (Kotlin) . Anko (Kotlin) &, #b=2
DSL. EATOTINEY, FADSLAGBRENLE, TTINILBFEMERET 2. BENEE, A, HKilE
T INEIE B CHY DSL.

REFRILBAT—ERKF S —T £ Kotlin €17 DSLAIERAR.

BNEL—=PELFER T % Android FEA TE AR BREDSL AR RIERE R XML XRAE
AL S

UI {
// AnkoContext

verticallayout {
padding = dip(39)
var title = editText {
// editText MK
id = R.id.todo_title

hintResource = R.string.title_hint

var content = editText {
id = R.id.todo_content
height = 400
hintResource = R.string.content_hint
}
button {
// button MK
id = R.id.todo_add
textResource = R.string.add_todo
textColor = Color.WHITE
setBackgroundColor(Color.DKGRAY)
onClick { _ -> createTodoFrom(title, content) }

L XML KAgA9 DSL (XML KR it 2—Fh DSL) , BBEEREREANREES (Bl0Kotlin)
DSL KA BB 2%, LEIMBEHRRIE,

Kotlin DSL FYZRR2 AR EAFAITE ? MR E BRI RIEZERMIE © THSIER—ERRN—
T
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DSL 2ft4

DSL (Domain-Specific Language, $UB4FEIES) IENETITREDENFEMNITENIES (W
BERES) - FETEBAMNITEVIES(GPL), MERFEEE R AEXLSENIE. A%
ERMTUHHTMUES, UKXEmacsFT{E FfEmac LISPIES %, FinA&MNH|F2Gradle, EET
Ant 1 Maven, {FFHEFGroovwyRIDSL kERIERE, MARBEGHIXML,

DSL e s — MFEER (RIRAFIARN) MARBRENESERMNHMRFTE (JUHE
) . EHEENEHRSE (RHIEBNIEXIAREMIIEXRE),

DSL RZRIEMBRTT RIREAIIMRE 2, X MERTEE—D AP E, BB E— P TBIERF
F. DSL IR T BERESHEBMRENES, XEFSHMNT UEMER SRR, DSL
RE—RENGE, FR51E WEREETE. DSLILRMNEBRNEAEREMES.

7R 0 XF DSL AN R NS% - (T EIBES)  (Martin Fowler) XARH,

Kotlin B DSL %514 X #¥

¥ & (eXtension) %M.

KB — 1R & 9 DSL

OkHttp2— AR IR KM EEE, FEAndroidiRALH E Z1#F FOKHttp B R R LR
HttpURLConnection, 1R%& & RIAEZHIENPicasso. Retrofitth{E FBOkHttpE N EEAES: ., AXE
FOKHUtpf— T E £ E 4, HIAHEBESMHBRE N 7 ERMESEINS,

import io.reactivex.BackpressureStrategy
import io.reactivex.Flowable

import io.reactivex.schedulers.Schedulers
import okhttp3.0kHttpClient

import okhttp3.Request

import okhttp3.RequestBody

import okhttp3.Response

import java.util.concurrent.TimeUnit

/**
* Created by Tony Shen on 2017/6/1.
*/
class RequestWrapper {
var url:String? = null

var method:String? = null

var body: RequestBody? = null
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var timeout:Long = 10

1
{}

internal var _success: (String) -> Unit
internal var _fail: (Throwable) -> Unit

fun onSuccess(onSuccess: (String) -> Unit) {

_success = onSuccess

fun onFail(onError: (Throwable) -> Unit) {
_fail = onError

fun http(init: RequestWrapper.() -> Unit) {

val wrap = RequestWrapper()

wrap.init()

executeForResult(wrap)

private fun executeForResult(wrap:RequestWrapper) {

Flowable.create<Response>({
e -> e.onNext(onExecute(wrap))
}, BackpressureStrategy.BUFFER)
.subscribeOn(Schedulers.io())
.subscribe(
{ resp ->
wrap._success(resp.body()!!.string())

1

{ e -> wrap._fail(e) })

private fun onExecute(wrap:RequestWrapper): Response? {

var req:Request? = null
when(wrap.method) {

"get","Get","GET" -> req =Request.Builder().url(wrap.url).build()

"post","Post","POST" -> req = Request.Builder().url(wrap.url).post(wrap.body).b
uild()

"put","Put","PUT" -> req = Request.Builder().url(wrap.url).put(wrap.body).build
0

"delete","Delete","DELETE" -> req = Request.Builder().url(wrap.url).delete(wrap
.body) .build()

}
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val http
ild()
val resp = http.newCall(req).execute()

OkHttpClient.Builder().connectTimeout(wrap.timeout, TimeUnit.SECONDS).bu

return resp

HESTOKHttpZ /5, BEMERESgetiER
http {
url = “"http://www.163.com/"
method = "get"

onSuccess {
string -> L.i(string)

}
onFail {

e -> L.i(e.message)
}

EAR2MRGIUETAjquery3k Sajax ?

postif K2 KA, RARL % T body

var json = JSONObject()

json.put("xxx","yyyy")

val postBody = RequestBody.create(MediaType.parse("application/json; charset=ut
f-8"),json.toString())

http {
url = "https://...... "
method = "post"
body = postBody

onSuccess {
string -> L.json(string)
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onFail {
e -> L.i(e.message)

{# Fkotlinx.html DSL E gj#{CH5

kotlinx. htmI 28] Web N REFF A THE HTML 89 DSL., ©o IUEAESRIERR % (Fla0
JSP. FreeMarkerZ®) MER .

kotlinx. html 4> BIHR {7 kotlinx-html-jvm F1 kotlinx-html-jsEERIDSL , FAT7 VM FOx 528 (s H
fi javascript 5]28) B IZ{F A Kotlin RIGRMEE html, BB T EHN HTML #F2F 057K
0, XHE, BA BT UER KotlinkR e EgE X ERI HTML TUA 1. Kotlin Web RIEBF S FEINE
B,

R . EZ X Tkotlink htmlIfIfEX A T IXZZE R Github HiiiE
. https://github.com/Kotlin/kotlinx.html

Z{# A kotlinx.html & LR INFKHH

dependencies {
def kotlinx_html_version = "0.6.3"
compile "org.jetbrains.kotlinx:kotlinx-html-jvm:${kotlinx_html_version}"

compile "org.jetbrains.kotlinx:kotlinx-html-js:${kotlinx_html_version}"

kotlinx.html BT AR A X 7E https://jcenter.bintray.com/ BE L, FRURIIAIN—TCENEE

repositories {
maven { url 'https://jitpack.io' }
mavenCentral()
jcenter() // https://jcenter.bintray.com/ @)%
maven { url "https://repo.spring.io/snapshot” }
maven { url "https://repo.spring.io/milestone"” }

BIRE - REEEE UG, XA TUESEN T B
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https://github.com/Kotlin/kotlinx.html
https://jcenter.bintray.com/

00
Bai W&

Kotlin #1347

Bl HTML 4RAL

<IDOCTYPE html>
<html lang=zh-CN>
<head>
<meta charset="utf-8">
<meta http-equiv="X-UA-Compatible" content="IE=edge">
<meta name=viewport content="width=device-width,initial-scale=1">
<title>HE—F</title>
<link href="https://cdn.bootcss.com/bootstrap/4.0.0-alpha.6/css/bootstrap.min.css”
rel="stylesheet">
<script src="https://cdn.bootcss.com/jquery/3.2.1/jquery.min.js"></script>
<link href="dsl.css" rel="stylesheet">
<script src="dsl.js"></script>
</head>
<body>
<div class="container">
<div class="ipad center">
I[1(http://upload-images.jianshu.io/upload_images/1233356-49a0fecdc8bfadcf.png?
imageMogr2/auto-orient/strip%7CimageView2/2/w/1240)
</div>

<form class="form">
<input id="wd" class="form-control ipad">
<button id="baiduBtn" type="submit" class="btn btn-primary form-control ipad">
HE— F</button>
</form>
</div>
</body>
</html>

Hrh, dslessXHERBMT

.ipad {
margin: 10px
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.center {
text-align: center;

dsljs XHRAAWMT

$(function () {
$('#baiduBtn').on('click', function () {
var wd = $('#wd"').val()
window.open("https://www.baidu.com/s?wd=" + wd)
9]
}

TEBAEEEEHAN HTML+IS+CSS A RKREBTim A E A A, WEFNTIE HTML 9 a91C
74 AKotlin 8 DSL kotlinx.htm!| SEEFHLI—IR .

ATE LHE Kotlin + Spring Boot T#, AFEERT Kotlin ¥ E ZHelloDSLView, KABIAT :

package com.easy.kotlin.chapterl4_kotlin_dsl.view

import kotlinx.html.*
import kotlinx.html.stream.createHTML
import org.springframework.stereotype.Service

/**
* Created by jack on 2017/7/22.
*/
@Service
class HelloDSLView {
fun html(): String {
return createHTML().html {

head {

meta {
charset = "utf-8"
httpEquiv = "X-UA-Compatible"
content = "IE=edge"

}

title("HE—TF")

link {
href = "https://cdn.bootcss.com/bootstrap/4.0.0-alpha.6/css/bootstr

ap.min.css"

rel = "stylesheet"

}

script {

src = "https://cdn.bootcss.com/jquery/3.2.1/jquery.min.js"
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}

link {
href = "dsl.css"
rel = "stylesheet"

}
script {
src = "dsl.js"
}
}
body {
div(classes = "container") {
div(classes = "ipad center") {
img {
src = "https://www.baidu.com/img/bd_logol.png"
width = "270"
height = "129"
}
}
form(classes = "form") {
input(InputType.text, classes = "form-control ipad") {
id = "wd"
}
button(classes = "btn btn-primary form-control ipad") {
id = "baiduBtn"
type = ButtonType.submit
text("HE—T")
}
}
}
}

HEEZ T, FH1ER DSL BIRARELL E 4 HTML ERSERE. (82, RNHXDHIMLEZH
Kotlin B8y, XthmERE, EMHM HTML REBABEE 2SRRI T . ’RNZELTUE
EFAERNEZEDREEIERS HTML TERE, BMNbELART (URARTE@EHT) B0
JSP. Freemarker IX#ERM EARAR S| RS FHHINT. BIUFHIERINGE, EARMNEZEFRNE—
3R KHIRIZIES Kotlin EE 8 HTML €L

RiE, BT MNEEEEFSRENRBEEREBERINAN Kotlin LERBT -

@Controller
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class HelloDSLController {
@Autowired
var helloDSLView: HelloDSLView? = null

@GetMapping("hello")

fun helloDSL(model: Model): ModelAndView {
model.addAttribute("hello", helloDSLView?.html())
return ModelAndView("hello")

ATEBEER, FIMER—T Freemarker R ERITSIE, BEERAREREH AR EHK
{1189 Kotlin MERAEL, hello.ftl fABAIT :

${hello}

FAHVRAD B X

— src
F— main
|— java
— kotlin
| L— com
| L— easy
| L— kotlin
| L chapterl4 _kotlin_dsl
| |— Chapterl4KotlinDslApplication.kt
| |— controller
| | L— HelloDSLController.kt
| L— view
| L— HelloDSLView.kt
L— resources
|— application.properties
|— banner.txt
|— static
| | dsl.css
| — dsl.5s

| L hello.html
L— templates
L— hello.ftl

L— test

— java

— kotlin

| L— com

| L— easy

| L— kotlin
| L chapterl4 _kotlin_dsl
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L— Chapteri4KotlinDslApplicationTests.kt
L— resources

RIE, BaNE1T SpringBoot A, XK 8858 http://127.0.0.1:8888/hello , BT INE R0 T
H5RmE ¢

Bai.(;t.'b'ﬁl’éz‘F

XEiE DSL (U =4k, BAVEE TINEIRFER kotlinx.html kS Kotlin IBE MRTHRAED T . ZEM
Web FRBIEE, FATBEZEM HTML + #E4R51Z (Velocity. JSP. Freemarker %) RE&EMAT
FinEIRED, XILBNERMERIIRER, BEFIIERSIZBNIEE, EEEX BluwHTMURE FIR
ELAVRIR S | B4 . TEFH R,

{3 Kotlin DSL k5 HTML RIBHIEREZLF—HT, RIVEERNEHERFLHIE (R
BRSNS EES HTML, BSR4, <>, SHBINEERE) | BINERE EMLREY
K DSL KARKIHTML REBIRE] T /Es%, BNHTMLRMT RS ERREBOKBLERE, fix
POXEER R Kotlin (448, ARG DSL BABXREEREFI—T) .

R AR ¢

https://github.com/EasyKotlin/chapter14_kotlin_dsl
{# FAKotlinTest B it {55

RENG

AETIERD
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152 Kotlin X0 EE £ 472

BANVESEA Groovy BIXHF 10 BIERE, BRIEFEEF. EFFMKotinth B IFARISH 10 ##1E
B9 APl [EIFEAY7E Kotlin X Java FIIEMIFRIARINGEML T — LS AMY R, 1F Kotlin PSS L
FEEEHEI Java NS ETE AP BT —L335, EHIXLE Java ELE 7R ZHIER API, Kotlin
HREECHEEEELY, MEE Java NEM E#HT T SANIEY R,

REZAIF KA BKotlin X 10 #FBIE. ENFREAXUARZLEERIHRNE.

15.1 Kotlin 10 &1}t

KotlinByI0# &R TEkotlinioE T, KotlinfJRENiElavaB EH M, FRMNMEZEFER, ZHEHH
ERNFRN, MERAEANEM EHTHEY R, FlKotlin #L4 Fle X5 TH BRI, XiR
GroovwHI¥ FBAPI BB E—FH.

15.2 #3g 10

Java EBICHYRI 15/ System.out.printin() JEAATELSE] T I | AFM TEECH+EERAFTRE L
cout<< LA IXTEM. HAR, MRFEHVE, VT UEIRREEHE System.out.printin() &
BEFTEN T,

ZKotin BEEREE, REEFHprintind Eprint XEANE BRI, BRIIABEETKNH
2, HYRMEBFRARINE, EFBA System.out.printin(), Kotlin ikAZIFHEXAFEAR (5 Java
THEBRE) .

>>> System.out.println("K")
K

>>> println("K")

K

XEH printin BEKotlinS2Ia0 T

@kotlin.internal.InlineOnly
public inline fun println(message: Any?) {
System.out.println(message)

}

LR, Kotlin th RE7E System.out.printin() B9ER F3#F1TT B2,

ME R ERERELRER, KEANITEREEREHreadline, ©EHEMNLIRER—TEAFH
B, MRBEEH—DHOLIE, I RUERAKotlinfR A9 B MFFF R AL IR RECRAIEM LR FFT & .

Kotlin 8953283510 892K 7 stdlib/src/kotlin/io/Console.kt B,
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15.3 3¢ 10 #1E

KotlinZgjava.io.FilefZ it 7 REHF MAVY R E, XLy RBMERAE TE=MFEXIHFF !

kotlin/io/files/FileTreeWalk.kt
kotlin/io/files/Utils .kt

kotlin/io/FileReadWrite.kt

BB, Kotlin &t *%tIinputStream. OutputStream# Reader & T M2 MY E. EMNTEETE
B NRSCE A

kotlin/io/IOStreams.kt

kotlin/io/ReadWrite.kt

Koltin B934 B 1 R AN Java BIFFILE KB F

internal typealias Serializable = java.io.Serializable
TEIAIKEENEB—T Kotlin XHIEFEE.

15.3.1 {4

ERXHERAE
BANMRELEM—NH, TRUERreadText( 7%, CEERBENIMHAE. REBRAMT

/**

* RO 40 N 7 o

* @param filename

*/

fun getFileContent(filename: String): String {
val f = File(filename)
return f.readText(Charset.forName("UTF-8"))

BATE ML File R KIAH readText REBITTREIZXEFHNETAR, ©RE—NFERTH, W
RIEEFR R, o UBISEASE CharsetRIEE, BRIARUTF-845%5,

MRBANBEREXMHETHAST, JUERBET split("\n") KRE—NSTRRMNEE.

FBRXHESTHRE

BT IXERFA Kotlin & Fareadlinesi®#, REXHEITHNAZR. readlinesHHuR B —
MIEETRRAER st
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/**
* OREOE TN, AN A List
* @param filename
*/
fun getFileLines(filename: String): List<String> {

return File(filename).readLines(Charset.forName("UTF-8"))

HEREFTREA

BMNNMRFLEEEREXHNTHEE, o UFHreadBytes(). MRABFEHAESGIava TR, &
Kotlin AR5 8] IM& Groovy —HEBEtIfEA.

/ /B by tesHid
val bytes: ByteArray = f.readBytes()
println(bytes.joinToString(separator = " "))

//B#HA% Java FHIALEEALHEReader Bk InputStream

val reader: Reader = f.reader()

val inputStream: InputStream = f.inputStream()

val bufferedReader: BufferedReader = f.bufferedReader()

15.3.2 B+

MEE KL, SAXHFRREE. RMNTUEAFFHFER, TMUEAFTR. ETMNEEFER
JavaRy Writer 2% OutputStream,

BEEXH

fun writeFile(text: String, destFile: String) {
val f = File(destFile)
if (!f.exists()) {
f.createNewFile()

}
f.writeText(text, Charset.defaultCharset())
}
REES XM

fun appendFile(text: String, destFile: String) {
val f = File(destFile)
if (!f.exists()) {
f.createNewFile()
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}
f.appendText(text, Charset.defaultCharset())

15.4 38 [ 31443

FGroovy—#%, Kotlinth 2T FEMIIRERIBH X4 . BHXHRTEEZRAT BIT7EwWalk(.

ESIRE— FileTreeWalkX %R, ©E—LHERTRERBBEARFARE, ¥I155MFileTreeWalk
API 355 B

=7~ | FileTreeWalk APl SXAS%E1E https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.io/-file-tree-

walk/

TEBITBEA T 18E XM TR E X .

fun traverseFileTree(filename: String) {
val f = File(filename)
val fileTreeWalk = f.walk()
fileTreeWalk.iterator().forEach { println(it.absolutePath) }

MIHAHD

@Test fun testTraverseFileTree() {
KFileUtil.traverseFileTree(".")

ET EEANRARS, E¥EE SRR TME T B REHEXXM.
BAE T DB A H 5 X T EMA 7 BRXX M, FA—A Iterator /2

fun getFilelIterator(filename: String): Iterator<File> {
val f = File(filename)

val fileTreeWalk = f.walk()
return fileTreeWalk.iterator()

BOMBBEHEBXHTEAE FE XX, S IRERFIILE, FIEERFANA—1 Sequence H

fun getFileSequenceBy(filename: String, p: (File) -> Boolean): Sequence<File> {
val f = File(filename)
return f.walk().filter(p)

601


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.io/-file-tree-walk/

MRS

@Test fun testGetFileSequenceBy() {
val fileSequencel = KFileUtil.getFileSequenceBy(".", {

it.isDirectory

})
fileSequencel.forEach { println("fileSequencel: ${it.absoluteFile} ") }

val fileSequence2 = KFileUtil.getFileSequenceBy(".", {
it.isFile
})
fileSequence2.forEach { println("fileSequence2: ${it.absoluteFile} ") }

val fileSequence3 = KFileUtil.getFileSequenceBy(".", {
it.extension == "kt"

)
fileSequence3.forEach { println("fileSequence3: ${it.absoluteFile} ") }

ATIRPETEERANKAD, EFEFXRUTENGS

fileSequence3: /Users/jack/kotlin/chapterl5_file_io/./src/main/kotlin/com/easy/kotlin/f
ileio/KFileUtil.kt

fileSequence3: /Users/jack/kotlin/chapterl5_file_io/./src/main/kotlin/com/easy/kotlin/f
ileio/KNetUtil.kt

fileSequence3: /Users/jack/kotlin/chapterl5_file_io/./src/main/kotlin/com/easy/kotlin/f
ileio/KShellUtil.kt

fileSequence3: /Users/jack/kotlin/chapterl5_file_io/./src/test/kotlin/com/easy/kotlin/f
ileio/KFileUtilTest.kt

15.5 ML 10 £

Kotlinhjava.net URLIENN T WM R J77%, readBytesFreadText, ATl AT EAVE XA /NT17%
FeEIENFRIA XS LR e R FITNEE .

THEHEMNEES LA RELH.

HRIE url 3KBUZ url BSMER. HTMLER 2L

fun getUrlContent(url: String): String {
return URL(url).readText(Charset.defaultCharset())
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FRAE url FEBUZ url IR EE 450 4H R 55

fun getUrlBytes(url: String): ByteArray {
return URL(url).readBytes()

£ url MEFHEABANXM

fun writeUrlBytesTo(filename: String, url: String) {

val bytes = URL(url).readBytes()
File(filename).writeBytes(bytes)

TEXAM TR RMNRERT 5 EE TARRE,

getUrlContent("https://www.baidu.com")

THEXMITFARYE url RIRER—KE A EIELERR, RJ578 MreadBytes() 7T AR EI FIRIFBAX

G

writeUrlBytesTo("El H .jpg", "http://n.sinaimg.cn/default/4_img/uplaod/3933d981/20170622

/2fIE-fyhfxph6601959.jpg")

AT AN XA TRANTUEBZ THEFN B A jpg”

15.6 kotlin.io¥RERE

Kotlin 19 io EXERY k& Java 1Y io FE. THEIHAIERZILNBIF

appendBytes
BINFHEA R Z XX

TEER

fun File.appendBytes(array: ByteArray)

appendText

IBANSCAE] % A

603



fun File.appendText(
text: String,
charset: Charset = Charsets.UTF_8)

bufferedReader
FRELiZ XA AYBufferedReader

FiEER

fun File.bufferedReader(
charset: Charset = Charsets.UTF_8,
bufferSize: Int = DEFAULT_BUFFER_SIZE
): BufferedReader

bufferedWriter
FEZ X a9BufferedWriter

TEER

fun File.bufferedWriter(
charset: Charset = Charsets.UTF_8,
bufferSize: Int = DEFAULT_BUFFER_SIZE
): BufferedWriter

copyRecursively

EHhizXHRERAEFZEXEEREFXHIEERRZ, NREERETRXHAEE =8
H;MEIE.
TEER
fun File.copyRecursively(
target: File,

overwrite: Boolean = false, // R&Ein. true: 7552 AT ek R SC4E
onError: (File, IOException) -> OnErrorAction = { _, exception -> throw exception }

): Boolean

7% : Kotlin 3¢ File A3 B &£ API XX
#https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.io/java.io.-file/index.html

*F kotlin.io TEHAIAPIXSTEXE
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.io/index.html

15.7 $147Shell&E £ 47
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HAEM Groovy B3 10 BAERIEIEE A, BN

package com.easy.kotlin

import org.junit.Test
import org.junit.runner.RunWith
import org.junit.runners.JUnit4

@RunWith(Junit4)
class ShellExecuteDemoTest {
@Test
def void testShellExecute() {
def p = "1s -R".execute()
def output = p.inputStream.text
println(output)
def fname = "FKKE.url"
def f = new File(fname)
def lines = f.readlLines()
lines.forkach({
println(it)
}
println(f.text)

Kotlin HHEY3C44 10, MIZE 10 3R 1EER Groovy— & # .
F9, N EEMRBHRIBRER Groovy ITLIHHLIEFEEE -

def p = "1ls -R".execute()
def output = p.inputStream.text

#. Ay REFRBIFEEE L.

a

7 Kotlin &, BRNEZ B X String 2540 Process ¥ BIXFEAY
BNz UBCY R,

B, BALRY R String B execute() R,

X7
73

fun String.execute(): Process {
val runtime = Runtime.getRuntime()

return runtime.exec(this)

R, FAIZKES Process K R— textiR L.

fun Process.text(): String {

var output =

605



// i shell $UTHISER
val inputStream = this.inputStream
val isr = InputStreamReader(inputStream)
val reader = BufferedReader(isr)
var line: String? = ""
while (line != null) {
line = reader.readLine()
output += line + "\n"

}

return output

AT EEAANEENY RESZE, THTUAETEANLAREF, TUEK Groovy —Hil4T

Limtn LT
val p = "1s -al".execute()

val exitCode = p.waitFor()
val text = p.text()

println(exitCode)
println(text)

XprE, B ZRMNRELFANFES, BNTIUEY Kotlin Y REEEYLAH. Kotin BEAS
APl thREFH T Y RIEE.

15.8 IENZFRIAT

FRAITE Kotlin HBR T PR TT I{E A Javad i Pattern, Matcher Z > 98, Kotlin 1247 —ANIEN)
FA T 2K kotlin/text/regex/Regexkt , A1 Regex AIM9IE R EK eI — N IENFRIL

15.8.1 #91& Regex FTiA T

{# FiRegex#iE& & £X
>>> val rl = Regex("[a-z]+")

>>> val r2 = Regex("[a-z]+", RegexOption.IGNORE_CASE)

HApILEZE TN RegexOption 2 B 1Z{F FRY Java £ Pattern #91E NP ECIE T
{ F String Y toRegex ¥ B R

>>> val r3 = "[A-Z]+".toRegex()

606



15.8.2 Regex BB#L

Regex EERM T FENBEMLANRE, W TR

REER

matches(input: CharSequence): Boolean

containsMatchin(input: CharSequence): Boolean
matchEntire(input: CharSequence): MatchResult?

replace(input: CharSequence, replacement:

String): String

replace(input: CharSequence, transform:
(MatchResult) -> CharSequence): String

find(input: CharSequence, startindex: Int = 0):

MatchResult?

findAll(input: CharSequence, startindex: Int = 0):

Sequence
TEEA AR L E A R E S L E RS,

matches

Theg i iR
WMAFITREAILE
MAFHBEELE LA

BMANFHFEEETE, RE—MTEER
PO

BN FFF B P L E A B iRl
replacementf A A

EMANFFEPEREINE, BRE
transformAR & = f5 K T {E & ik

RERAFFERE—NEERE

BREMANFFEFRELEMNE
MatchResultfy 5%

BWANFEFFEESERLERIENFRIATIRE true , FNIRE] false,

>>> val rl = Regex("[a-z]+")
>>> rl.matches("ABCzxc")
false

>>>

>>> val r2 = Regex("[a-z]+", RegexOption.IGNORE_CASE)

>>> r2.matches("ABCzxc")
true

>>> val r3 = "[A-Z]+".toRegex()

>>> r3.matches("GGMM")

true

containsMatchIn

MAFZFEREPDF - PLREBIREErue, &F—PLERIRE false,

>>> val re = Regex("[0-9]+")

>>> re.containsMatchIn("@12Abc")
true

>>> re.containsMatchIn("Abc")
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matchEntire

BWMAFFFEEE B ENFRIANIRE —MatcherMatchResult3F %, & NIRE] null,

>>> val re = Regex("[0-9]+")

>>> re.matchEntire("1234567890")
kotlin.text.MatcherMatchResult@34d713a2
>>> re.matchEntire("1234567890!")

null

A1 LA el MatcherMatchResult Bvalue 2% Sk 35 15 DT B2 1918 .

>>> re.matchEntire("1234567890")?.value
1234567890

5T matchEntire F IR B EMatchResult? T =W &R, FIMNXER(1ER T S BAAFS ».

o

replace(input: CharSequence, replacement: String): String

LR NFFT B P ILECH AR D B fireplacement I AR

>>> val re = Regex("[0-9]+")
>>> re.replace("12345XYZ", "abcd")
abcdXYz

FATTAEE, "12345XYZ"Hh 12345 RLECENRIAI [0-9]+ AR, EHEHRMT abcd .

renplace(input: CharSequence, transform: (MatchResult) -> CharSequence):
String

IEMAFZFRAPLERZAE, AR transformiR S = FEHIFER

>>> val re = Regex("[0-9]+")
>>> re.replace("9Xyz8", { (it.value.toInt() * it.value.toInt()).toString() })
81XYZ64

EMTUEER], oxvzs FEHFIMBEMLEENZFRIATR [e-91+ FIAZR, E1malttransform& £l
BREY (it.value.toInt() * it.value.toInt()).toString() HBIFT{E 81 1 64 ik,

find

R B N F/HF B P E—/LE I MatcherMatchResult X £ .
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>>> val re = Regex("[0-9]+")

>>> re.find("123XYZ987abcd7777")
kotlin.text.MatcherMatchResult@4d4436deo
>>> re.find("123XYZ987abcd7777")?.value
123

findAll

R Bl N\ FFF &6 B A LA AYE AMatchResult B9 F 51

>>> val re = Regex("[0-9]+")
>>> re.findAl11("123XYZ987abcd7777")
kotlin.sequences.GeneratorSequence@f245bdd

FAET IR forEach JEERIm 7 AT AL EC A91E

>>> re.findA11("123XYZ987abcd7777").forEach{println(it.value)}
123
987
7777

15.8.3 £ /A Java IEMFiE K

B&Y LT Kotlin IRAtAIRE = 5b, FAE Kotlin R TT IAGE M Java FYIENIFRIATAY AP

val re = Regex("[0-9]+")
val p = re.toPattern()
val m = p.matcher("888ABC999")
while (m.find()) {
val d = m.group()
println(d)

FEMNREETEE

888
999

15.9 Kotlin B Z Z&#E

Kotlin#;%F synchronized <=, Kotlind;XHvolatileXEF ., KotlinBJAnyZE{lFJavafyObject,
ERxBwait(), notify()FnotifyAll() 7775
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MAFF R AT EEKotlinfR THEE 7 BULy, Kotlin BRAARUEHE Java BB L, HRDARTWNELIER
R —KotliniBid # 3 Java FEYZAES, LT HNB%RE. RERAIb T NER L5 E
RUERE, BEEEM Java PHEDXBEFE. TERMNEENA—TEMKotlin #TLLEREN
BRAE.

15.9.1 S L=

EAE Javarh B E B WM E7EJavah I B4 FE

e ¥ EThreadzk
o SELHMLTE FFRITIE R EEE —PRunnable

E A RATT RS B AEKotlinh it Flavazt, XA TR AP T UE A,
AR RIAXCE

object : Thread() {
override fun run() {
Thread.sleep(3000)
println("A {1 Thread X ZKXZEX: ${Thread.currentThread()}")

}
}.start()

AR ESE AKotin I RFRIEA X BE—NEREXIFBZun()TTE,

{#/ Lambda Fix %\

THZMEPRE— 1 RunnablefZ 4 — T EIZ I Thread K1

Thread({

Thread.sleep(26000)

println("B fff Lambda *iA3: ${Thread.currentThread()}")
}).start()

FMAEXEEAREIRunnable, TEKotlinFE] IR AFERE#FE A LEAILambdaRIATR KK .
THEFRENTTED ? BET X,
{# A Kotlin #% ) thread HR#X
flan, FMET TEH—ERZEENKD
val t = Thread({
Thread.sleep(2000)

println("C f#f Lambda 3KiA3\:${Thread.currentThread()}")
)
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t.isDaemon = false
t.name = "CThread"
t.priority = 3
t.start()

[FEAI AT DR FAR A RED . 7E Kotlin FIEXAFAYRIER EREMHL T .

thread(start = true, isDaemon = false, name = "DThread", priority = 3) {
Thread.sleep(1000)
println("D i Kotlin HHEEE thread(): ${Thread.currentThread()}")

XHMNRBESEMEEEET ., EX L, thread BB RNFELETELE AR OFRL
MRBEHTTHEREER, THOSIMAT

public fun thread(start: Boolean = true, isDaemon: Boolean = false, contextClassLoader:
ClassLoader? = null, name: String? = null, priority: Int = -1, block: () -> Unit): Thr
ead {
val thread = object : Thread() {
public override fun run() {
block()

}
if (isDaemon)
thread.isDaemon = true
if (priority > 9)
thread.priority = priority
if (name != null)
thread.name = name
if (contextClassLoader != null)
thread.contextClassLoader = contextClassLoader
if (start)
thread.start()
return thread

XREB—NFEETENEERE, GEIAH. NEENFFRATIUEFEL, Kotlin BiIH & Java
HIZ A2 AP, T4k 7 RS

15.9.2 FE& ik

synchronized N ZKotlinf 36458 F, B A@Synchronized ;T #&. KotlindEH 775097 B
MRS

@Synchronized fun appendFile(text: String, destFile: String) {
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val f = File(destFile)
if (!f.exists()) {
f.createNewFile()

}
f.appendText(text, Charset.defaultCharset())

@Synchronized ;¥ f#5 Javaf #9 synchronized EFHBMNNR | ESBIVMTEFRCARS . X
FRFBER, FH{1#ERsynchronized() &%, ©FEAYENSE

fun appendFileSync(text: String, destFile: String) {
val f = File(destFile)
if (!f.exists()) {

f.createNewFile()

}
synchronized(this){

f.appendText(text, Charset.defaultCharset())
}

BR Java EAR—#H,

15.9.3 I FEX
BHREHY, Kotlini%H volatile X$8F, {BEH@Volatile)T .

@Volatile private var running = false
fun start() {
running = true
thread(start = true) {
while (running) {
println("Still running: ${Thread.currentThread()}")

fun stop() {
running = false
println("Stopped: ${Thread.currentThread()}")

@Volatile FIVMEZ B FEXFRIC Avolatile,

LR, & Kotlin MEAMNBEEHFBHONEFLE. ARBIESES, 019 IRESERIER B hit

?%O
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RENGE

Kotlin 2— 1 TREIBRMROES MASNBHXMHO0. ENREARNRSERERNES
AT IALE] Kotlin BOEAEN - TAERE B Java A28, FEHEMZ T EMG LA
BB, AKIEFRFRNGES . MERIMBASE T Kotlin G2 IREIEA— FEf b
%, HE SR ErEMGERA,

AREZRHIRED : https://github.com/EasyKotlin/chapterl5_file_io

B, EFBEZETAZSMHRNEA, FH SpringBoot + Kotlin BT — M E B E Fledh Web KA, B
SGBAYIEE T[S EIRED | htips://github.com/EasyKotlin/chatperl5 net io img_crawler

ET—Z, BN EE—Z=TF, LR E VM, BHiEFEA Kotlin Native SkEFF A — P EERIF
A EEREIEFTHY Kotlin ¥ TR fF .

{KotlintR E#E) IETX EZR :

ARTXE > TFRREHBLFR
AEXE > EXRIE B EE X A%
FERBEEENEE, AKEBESXHF | | HFEAEEHE, RPN SRR~
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https://detail.tmall.com/item.htm?id=558540170670

#£16= {# H Kotlin Native

RERIU JetBrains E—RESL/AT, SMIDEILAZARED, BEFDEHRYLE, BN, T4
B JetBrains A9 Kotlin th2—[7&EMRIFIES, Kotind TRELAMHSE, THMELT Javs,
Scala, Groovy, C#, Gosu, JavaScript, SwiftFE1E S BUFELE, 1LENEERLEKTIBEESMEINX
RRIFRREBSHE. Kotlin NativeREIE KotlinfRED B B4R IXMA=318, thEtRIG7E TR C/C++.
GoMRustlIE—NER, FREENMABXA—NEETF.,

EREMNAEEZEDSF, HMNERM Kotlin #FHEET IVM BETHRE. KZHNEMN IVM IE1TIR
BB, EREERFEEMEEVSBHNRSRENESRS | Kotlin Native .

16.1 Kotlin Native &4}
Kotlin Native®] FALLVM3k 23X 2418840 . Kotlin Native TEEHTF LLVMGEi#2E%88 (Backend
Compiler) R4 B A4 837D

Kotlin Native FJIRIT#IFREA T XHEIFIVMENN T S IMENRE, Wios. RAXFEF. B
B X5 C B#IE.

16.1.1 LLVM

LLVME#]ZLow Level Virtual Machinef48 5, EALZ— 1 EMIL, BERILREEHEL.
LLVMEMERFRiE=R(compilen NAEZR R G, KC++HEMM, BTRUMNERERESRENERF
HY 1% R (8] (compile-time). &3 [](link-time). Z{TRI[E)(run-time) X & Z8 (R B (8] (idle-time), 3¢
FREFRFTN, FRESHEBEAR.

LLVMESHILER A T R EEHBRAWEARNEE, LLVM— LR ERENAE, HIET
LLVM IRX—HERIBRTIES . LM REDFERT SFAHER, FIN7EIDEFIEBLLVMIEEFTE
RERIDIEERE, WESES. SINEENEE. UHS.

16.1.2 XHF 4

Kotlin NativeIlEE XU TIES -

&R target ic &
Linux linux
Mac OS macbook
Windows mingw
Android arm32 android_arm32
Android arm64 android_arm64
i0OS iphone
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Raspberry Pi raspberrypi

XERER(TUEXLEF S R R4 T | B AiKotlin Native E& A HIRFTTNA 16 ARA
v0.3 .

i 5

16.1.3 ERAES SHFERIES

WFENES, REEFITZHE—NERNEFERE BEFIERNFZES. UERITXNE
FRRE, SABEHTEIET . fl, C/C++ EHRRFINES.

BRBRIES, EATNMESEFEFESRISFES, U7 EERAN THRIFHESEE, f
i, Java, CHEE RMABEENES.

ER)avaBFABITZ R —PMRIFLRE, EEHAEREFRERNHFIES, MEBERFNR
FPHE (JLEEBA—NHEES) . AETHNE BVMEFTRERERYRES.

16.2 HREF R Hello World

16.2.1 =17 B HE R

FAHEE Github L EE T kotlin-native RiFss I 4HE, TEHUIE

. https://github.com/JetBrains/kotlin-native/releases .

Downloads

¥ kotlin-native-linux-0.3.tar.gz
(7 kotlin-native-macos-0.3.tar.gz

(™ kotlin-native-windows-0.3.zip
THBEZE, FAITIUESR Kotlin Native ZRiFas konan BB FRWT :

-PW-r--r-- jack staff 6828
jack staff 16286
jack staff 1957
jack staff 4606
jack staff 272
jack staff 204
jack staff 102
jack staff 170

drwxr-xr-x@ jack staff 136
drwxr-xr-x@ 22 jack staff 748

20 22:47 GRADLE_PLUGIN.md
20 22:47 INTEROP.md

21 01:03 README.md

20 22:47 RELEASE_NOTES.md
20 23:04 bin

28 17:08 dependencies

20 23:01 klib

12 00:02 konan

12 00:02 1ib

22 19:04 samples

-rw-r--r--@
-rw-r--r--@
-rw-r--r--
drwxr-xr-x@
drwxr-xr-x
drwxr-xr-x@

drwxr-xr-x@

A U1 W O 0O R R B R
O U BT N OO Y O
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XTEANEREBNARRNERANTHNA,
Ao, BT NEC THRBEE, XERALZIRT .

16.2.2%# Gradle T8

AN, FATEKERIDEA kEIE—NEBAY Gradle T,
%1%, ¥TFF File -> New -> Project , 0 FNEIFf7=

JICW Edit View MNavigate Code Analyze Refactor Build Run T

New E Project...
| Open... Project from Existing Sources...
7 OpenURL... Project from Version Control >
Open Recent >
Close Project Module... 1
Module from Existing Sources...
[ Project Structure... 3;
Other Settings > € Java Class |
‘ JBehave Story N#ES |
¢ Import 55“}”95"' + Kotlin File/Class t
, Export Settm_gs... & Groovy Class .
Export to Eclipse... £
! Settings Reposito ® Aspect
| g ks 2 File
&l Save All %S E® Bash Script
5o Synchronize EY = Scratch File 38N
Invalidate Caches / Restart... Package
es: FXML File

Export to HTML... A
am Package-info.java

| B Print...
Add to Favorites > 4 HTML File |
File Encoding Stylesheet i
Line Separators (3 e o il 4
Make File Read-only e N i
= TypeScript File
Power Save Mode cF| CFML/CFC file

F24, FECGradlell B, BMNEEALZMF=FIERE Gradle, =i Next
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e o
% Java
% Java Enterprise
. JBoss
i J2ME
) Clouds
# Spring
2 Java FX
& Android
Intelli) Platform Plugin

#g Spring Initializr

m Maven

& Groovy
7 Griffon
- Grails

= Application Forge
@ Static Web
C# Flash

K Kotlin

% Empty Project

7 Cancel |

%34, REWMB M Groupld. Artifactld. Version {55

MNew Project
Project SDK: | P= 1.8 (java version "1.8.0_40")

Additional Libraries and Frameworks:
[ mglava
B.Ear
& Groovy
K Kotlin (Java)
K Kotlin (JavaScript)
B Web
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[ BeN MNew Praject

Groupld com.easy.kotlin

Artifactld chatper16_kotlin_native_helloworld|

Version 1.0-5NAPSHOT
I
i
|
i
|
|
1
]

7 | Cancel Previous W
1

%42, BCE Cradle MEMEARRE., RMNEZEFAME Gradle HERF, BETHAIN [
(BRHEMEARY, BTH¥R) , RAREWNTEMR
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MNew Project

Use auto-import
Create separate module per source set
| Store generated project files externally

Use default gradle wrapper (recommended)

© Use local gradle distribution

fUsers/jack/soft/gradle-4.1-20170615
b= 1.8 (java version "1.8.0_40", path: /Library/Java /JavaVirtual...dk1.8.0_40.jdk/Contents/Home)

> B

Gradle home:

Gradle JVM:

| Previous |

ks Cancel |

$54, EEMBRHFANMEFERE %R, =i Finish
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[ ] [ ] MNew Project

1
Project name: chatper16_kotlin_native_helloworld

Project location: | ~/kotlin/chatper16_kotin_native_helloworld

~ More Settings

Module name: chatper16_kotlin_native_helloworld
Content root: /Users fjack/kotlin/chatper16_kotlin_native_helloworld
Module file location: | /Users /jack/kotlin/chatper16_kotlin_native_helloworld

Project format: .idea (directory based)

? | | Cancel | Previous | [T

%625, E1F IDEA BB, BATEEBEI—1M T HGradle T2

"3 XO@E AR ¢ D H[- E¥a L? #FMO
&7 Project - = | - = (3 chatper] 6_kotlin_native_helloworld (= settings.gradle
v D chatper]6_kotlin_native_helloworld ~/kotlir 1 group 'com.easy.kotlin’

.gradle 2 version '1.@-SNAPSHOT'

.idea
(2 build.gradle
(s settings.gradle
llln External Libraries

=] 7: Structure |~ g 1: Project ‘ N

REXNTREEETAEH. TERMNAKITRRAH T THEX4 R,
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16.2.3 JEKAE B %

BRABMNELRRERXRTEHE src Bx, AXRERRRE, 7 src TEHE ¢ BRFM C K13,
I kotlin B XFM Kotlin KL, FHMNABERBAREMZITNT

src
—
| F—— cn_kotlinor.c
| F— cn_kotlinor.h
L— kotlin

L— main.kt

16.2.4 C REBX ¢

cn_kotlinor.h

CAX AT

#ifndef CN_KOTLINOR_H
#define CN_KOTLINOR_H
void printHello();
int factorial(int n);
int fib(int n);
#endif

BAEEFIRT 3N RE
cn_kotlinor.c

CRRBEXMHATMT

#include "cn_kotlinor.h"
#include <stdio.h>

void printHello(){
printf("[C]HelloWorld\n");

int factorial(int n){
printf("[C]calc factorial: %d\n", n);
if(n == @) return 1;

return n * factorial(n - 1);

int fib(int n){
printf("[C]calc fibonacci: %d\n", n);
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if(n==1||n==2) return 1;
return fib(n-1) + fib(n-2);

Xt BANAERN CiB= R,

16.2.5 Kotlin #8324

main.kt XHFRANT

import ckotlinor.*

fun main(args: Array<String>) {
printHello()
(1..7).map(::factorial).forEach(::println)
(1..7).map(::fib).forEach(::println)

Hrh,  import kotlinor.* £ CiBERMMEAT clang HiFZEMNC PIENVERE, RINBETH
9 build.gradle EE%S‘C#FEF'E’Jkonanlnterop#ﬁﬂ% XNERIR

16.2.6 konanfE{4+-ic B
B%, FA7E build.gradle EEARINMEIZ buildscript [F€

buildscript {
repositories {
mavenCentral()
maven {

url "https://dl.bintray.com/jetbrains/kotlin-native-dependencies™

}

dependencies {

classpath "org.jetbrains.kotlin:kotlin-native-gradle-plugin:@.3"

X EBHAIFIIT Gradle 9% Kotlin Native TF289 DSL #E44 kotlin-native-gradle-plugin:0.3 . iXE
BIRRA S, XTf‘?/Cﬂ]T?&E’] konan wFRIVARAS, FNFEANZ v0.3, FTIIXERHK{THFEH0.3
ARABSIE . XPNEM R LENttps://dl.bintray.com/jetbrains/kotlin-native-dependencies {3 JEE
Fr I F A1 Erepositories BE AN T XN B FE.

RiE, BN A#EMH konan
apply plugin: 'konan'
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https://dl.bintray.com/jetbrains/kotlin-native-dependencies仓库里，所以我们在repositories里面添加了这个仓库。

konan BtE 3k %R3%F Kotlin 24 native fREBEYIHRME.

16.2.7 konaninterop HiR{EECE

konanInterop {
ckotlinor {
defFile 'kotlinor.def' // interop MIFCHE X1
includeDirs "src/c" // C kXMFHZE, ATLMEAZA

konaninterop FZEFKECE Kotlin 1 C A9 0. konaninterop KIEZ &= Hkonan H1FAPIHAY
KonanInteropTask ktSR4MIEBHY (GXANEAYRRLIE ¢ https://github.com/JetBrains/kotlin-
native/blob/master/tools/kotlin-native-gradle-

plugin/src/main/kotlin/org/jetbrains/kotlin/gradle/plugin/KonaninteropTask.kt)

X EBHAIFE R ckotlinor 23 F KonaninteropConfig 3% ., FAI17E T~ EBkonanArtifacts B &

25| FiX ckotlinor .

% FkonaninteropfIEC B IXINH

konanInterop {
pkgName {
defFile <def-file>
pkg <package with stubs>
target <target: linux/macbook/iphone/iphone_sim>
compilerOpts <Options for native stubs compilation>
linkerOpts <Options for native stubs >
headers <headers to process>
includeDirs <directories where headers are located>
linkFiles <files which will be linked with native stubs>

dumpParameters <Option to print parameters of task before execution>

// TODO: add configuration for konan compiler

BN BRI TR~

(=} Iheg i BA
defFile BRIFRG R AR E X
pkg C kX 4mi%famRET A Kotlin B9E %
target HiIFEBFRES : linux/macbook/iphone/iphone_sim%
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https://github.com/JetBrains/kotlin-native/blob/master/tools/kotlin-native-gradle-plugin/src/main/kotlin/org/jetbrains/kotlin/gradle/plugin/KonanInteropTask.kt）。

compilerOpts GREFIEIN

linkerOpts GERRLET

headers B TRy S X

includeDirs IZEE S EIEES

linkFiles Snative stubs g3 A9 X4
dumpParameters $TED Gradle &S TEL &

H, kotlinor.def 2Kotlin Native 5 C i85 B EMNBLE X4, {17 kotlinor.def EHEEE C /R
fOZ kotlin FUMRET X ZR . XNMXHERBNAT

kotlinor.def

headers=cn_kotlinor.h

compilerOpts=-Isrc/c

EHMNEE, WEREK{IS build.gradle X H fkonaninteropf & 240 T

konanInterop {
ckotlinor {
// defFile 'kotlinor.def' // interop MJMCE C{F
compilerOpts '-Isrc/c'
headers 'src/c/cn_kotlinor.h' // interop HJFCE it
includeDirs "src/c" // C kICHAFRHF, WLMEAZA

KT XA E XA RIE S U S% KonanPlugin.kt XX {4AYRE3
(https://github.com/JetBrains/kotlin-native/blob/master/tools/kotlin-native-gradle-
plugin/src/main/kotlin/org/jetbrains/kotlin/gradle/plugin/KonanPlugin.kt)

16.2.8 konanArtifacts fic &
7£ konan 3FEMHEF, {11 AkonanArtifactsE B B R TS 47.

konanArtifacts {
KotlinorApp { // (1)
inputFiles fileTree("src/kotlin") // (2)
useInterop 'ckotlinor' // (3)
nativeLibrary fileTree('src/c/cn_kotlinor.bc') // (4)
target 'macbook' // (5)
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https://github.com/JetBrains/kotlin-native/blob/master/tools/kotlin-native-gradle-plugin/src/main/kotlin/org/jetbrains/kotlin/gradle/plugin/KonanPlugin.kt）。

Hep, ()4bH9KotlinorApp&#R, 7 build ZfEE 4B PIX /N Z #7478 KotlinorApp.kexe B[ {THE
Fo. (24MinputFilesEt B2 kotlin RIZE X, FEFHITHAD main EXEXE,

(3)4atHuselnterop BL BRI 2F AN EREEE ., BAFERAAZBIEAY konaninterop EEAIELE

ckotlinor ,

(4) AbHnativelibrary B B A =AM EE XU, 5T 'sre/c/cn_kotlinor.be X B9 ZR1E 4 B B 17 T E
o
(5) &bmjtarget EEEMNE HmFNEIFEG, XEB(IEE NS 'macbook’ .
% FkonanArtifacts o] I FIFL & 40 T Pr 7w
konanArtifacts {
artifactNamel {
inputFiles "files" "to" "be" "compiled"

outputDir "path/to/output/dir"

library "path/to/library"
library File("Library")

nativelLibrary "path/to/library"
nativeLibrary File("Library")

noStdLib
produce "library"|"program"|"bitcode"

enableOptimization

linkerOpts "linker" "args"

target "target"

languageVersion "version"

apiVersion "version"

}
artifactName2 {

extends artifactNamel

inputDir "someDir"
outputDir "someDir"
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konan ZRIF{ES AL E A2 2 EKonanCompileTask kt  (https://github.com/JetBrains/kotlin-
native/blob/master/tools/kotlin-native-gradle-
plugin/src/main/kotlin/org/jetbrains/kotlin/gradle/plugin/KonanCompileTask kt)

16.2.9 SEE Y build.gradle B2 &

SEEM build.gradle LB X RAIT

group 'com.easy.kotlin'
version '1.0-SNAPSHOT'

buildscript {
repositories {
mavenCentral()
maven {
url "https://dl.bintray.com/jetbrains/kotlin-native-dependencies™

}
dependencies {
classpath "org.jetbrains.kotlin:kotlin-native-gradle-plugin:0.3"

apply plugin: 'konan' // konan HtRHEK%H1F Kotlin & native A

konanInterop { // konanInterop EZEFIRELE Kotlin M C M#EN
ckotlinor {
defFile 'kotlinor.def' // interop ML SC{F
includeDirs "src/c" // C kAFHZF, ATLMEAZA

konanArtifacts { //konanArtifacts Ao & IRATMIGH
KotlinorApp { // build Z )54/ KotlinorApp.kexe FIHUTFEF
inputFiles fileTree("src/kotlin") //kotlin MRAYHCE, WHAI main 7FEE NAEXE
useInterop 'ckotlinor' //{ffifHRiTH ] konanInterop HEMAELE kotlinor{ ... }
nativelLibrary fileTree('src/c/cn_kotlinor.bc') //HC4iFM 1lvm =158 20K
target 'macbook' // HwWFHIBHIT&

IR7R . ETkonan IEHIEMECE XXHY : Gradle DSL https://github.com/JetBrains/kotlin-
native/blob/master/GRADLE_PLUGIN.md
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https://github.com/JetBrains/kotlin-native/blob/master/tools/kotlin-native-gradle-plugin/src/main/kotlin/org/jetbrains/kotlin/gradle/plugin/KonanCompileTask.kt）。
https://github.com/JetBrains/kotlin-native/blob/master/GRADLE_PLUGIN.md

16.2.10 {# A clang % C R#5
BT LAM, BAOFTE— shell I kclang.sh &1k clang RiIFNHSTMASE

#!/usr/bin/env bash
clang -std=c99 -c $1 -0 $2 -emit-1lvm

X#f, BAHE kelang sh HE C RIBEFT, AREBEBMARGEE -
kclang.sh cn_kotlinor.c cn_kotlinor.bc

KRANEBE]— cn_kotlinor.bc FEX{,

7R clang@®— NC++HRE . BETLLVM. &% TLLVM BSDIFIJE T AYC/C++/Objective-
C/Objective-C++47%E#%. ©5CNU CIBEME/LFEEHE. EZ KT clang AR SFE
http://clang.llvm.org/docs/index.html

16.2.11 B2 & konan HiFBRITHFE

&/, fEHIT Gradle MEZ B, BAIEEEIEEkonan /s HRE. BMNEIERBX TEN
¥ gradle.properties XNEMHEEXH, RWEWAT

konan.home=/Users/jack/soft/kotlin-native-macos-0.3

16.2.12 $hiTHE#RE

A EE7 IDEA AMIAY Gradle T 2+ s diTasks ->build -> build ey & THERE
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http://clang.llvm.org/docs/index.html

GCradle projects -

: D T )

G+ - @ I THIGE =

=

=* chatper16_kotlin_native_helloworld (auto-impc =

o Tasks

g build o

£+ assemble =

£ build &

£+ clean o

@ build setup ;‘

@ help a)

g other 8

‘5 verification =
@ Run Configurations

=

=%

=

m

=

=

=

m

=

ik

B

2

(==

=3

=

BN=ER Kinta

15:12:02: Executing external task 'build'...

:assemble UP-TO-DATE

:check UP-TO-DATE

:downloadKonanCompiler

:genKotlinerInteropStubs

:compileKotlinerInteropStubs

KtFile: kotliner.kt

:compileKonanKotliner

KtFile: main.kt

1d: warning: object file (/var/folders/q5/kvt7_nsdéngdw5qry4d99xveeeeegn/T/combined6977
50051437954502.0) was built for newer OSX version (10.12) than being linked (10.11)
:compileKonan

:build

BUILD SUCCESSFUL in 29s

4 actionable tasks: 4 executed
15:12:31: External task execution finished 'build'.

HWESEHZE, S7build/konan/bin/B & TEAE R —KotlinorApp.kexe B T F, THEXE
Mac OS Fizfr, AERBUVM BT . BNESENTENWER T B XA T
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build
L— konan
— bin
| | KotlinorApp.kexe
| L KotlinorApp.kt.bc
— interopCompiledStubs
L— ckotlinorInteropStubs
|— ckotlinorInteropStubs
— linkdata
| }— module
| I— package_ckotlinor
| — root_package
— manifest

|
|
| |
| |
| |
| |
| |
| | — resources
| | L— targets
| | L— macbook
| | — kotlin
| | | L program.kt.bc
| | L— native
| L— ckotlinorInteropStubs.klib
— interopStubs
| L genCkotlinorInteropStubs
| L— ckotlinor
| L— ckotlinor.kt
L— nativelibs
L genCkotlinorInteropStubs

L— ckotlinorstubs.bc

16 directories, 10 files

HAFZE ckotlinorktdr, FATITUEYE konan HiFsiE AFATERM T C REGIT AT Kotlin B3O

@file:Suppress("UNUSED_EXPRESSION", "UNUSED_VARIABLE")

package ckotlinor

import konan.SymbolName

import kotlinx.cinterop.*
fun printHello(): Unit {

val res = kni_printHello()
return res

@SymbolName("ckotlinor_kni_printHello")

private external fun kni_printHello(): Unit

fun factorial(n: Int): Int {
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val _n=n
val res = kni_factorial(_n)

return res

@SymbolName("ckotlinor_kni_factorial)
private external fun kni_factorial(n: Int): Int

fun fib(n: Int): Int {
val _n=n
val res = kni_fib(_n)
return res

@SymbolName("ckotlinor_kni_fib")
private external fun kni_fib(n: Int): Int

Hf1#EKotlin REBH, FAMNEEXLEREE] C PRREEA.

16.2.12 17 kexe &z FITfE[F
KMNEZEEGLFTHIIT KotlinorApp.kexe 20T

chatperl6_kotlin_native_helloworld$ build/konan/bin/KotlinorApp.kexe

BT AFR N T

[C]HelloWorld

[C]calc factorial: 1
[C]calc factorial: o
[C]calc factorial: 2

[C]calc factorial: 2
[C]calc factorial: 1
[C]calc factorial: o
1

2

6

24

120

720

5040

[C]calc fibonacci: 1
[C]calc fibonacci: 2
[C]calc fibonacci: 3
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[C]calc fibonacci: 3
[C]calc fibonacci: 2
[C]calc fibonacci: 1
1

1
2
3
5
8
13

EIy, BAITA T —XEEAIKotlin Native 5 CiEE ERFERRRBENER Z R,

HK{1EE, Kotlin Native{hSAE E B2 1E M (Interoperability). TRESXMIERACEE, EZEIRFEMC
S ERIAER T SR AIKotliniE O, &35 7 JetBrains A FF & & RSB R IF (£S5 |

B, TEAERHEEFRMTUEANEMNIBILRFI N, BEIERED BINFIHFESMEEX
. FT#EMA clang HiFC R |

AiF, Kotlin Native Y Gradle fE{EBEREEHY M. 185K IDEA &% Kotlin Native FF&
HITEERNESR, UHERSEFENAAEEGFRASTAIENEE UL L RmDTIE.

16.3 Kotlin Native 45i¥=s% konan f& 1t

RINBIATE R B — T Kotlin Native BFERIEXAR (EZEI Mac OS FEREI) .
binH %

bin B R TEHEHITH ST

cinterop klib konanc kotlinc kotlinc-native run_konan

run_konan REIFMAMO shell, EHHITERER

TOOL_NAME="$1"
shift

if [ -z "$JAVACMD" -a -n "$JAVA HOME" -a -x "$JAVA HOME/bin/java" ]; then
JAVACMD="$JAVA_HOME/bin/java"

else
JAVACMD=java

fi

[ -n "$JAVACMD" ] || JAVACMD=java

java_opts=(-ea \
-Xmx3G \
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"-Djava.library.path=${NATIVE_LIB}" \
"-Dkonan.home=${KONAN_HOME}" \
-Dfile.encoding=UTF-8)

KONAN_JAR="${KONAN_HOME}/konan/lib/backend.native.jar"
KOTLIN_JAR="${KONAN_HOME}/konan/lib/kotlin-compiler.jar"
STUB_GENERATOR_JAR="${KONAN_HOME}/konan/1ib/StubGenerator.jar"
INTEROP_INDEXER_JAR="${KONAN_HOME}/konan/lib/Indexer.jar"
INTEROP_JAR="${KONAN_HOME}/konan/1lib/Runtime.jar"
HELPERS_JAR="${KONAN_HOME}/konan/lib/helpers.jar"
KLIB_JAR="${KONAN_HOME}/konan/lib/klib.jar"
UTILITIES_JAR="${KONAN_HOME}/konan/lib/utilities.jar"
KONAN_CLASSPATH="$KOTLIN_JAR:$INTEROP_JAR:$STUB_GENERATOR_JAR:$INTEROP_INDEXER_JAR:$KON
AN_JAR:$HELPERS_JAR:$KLIB JAR:$UTILITIES_ JAR"
TOOL_CLASS=org.jetbrains.kotlin.cli.utilities.MainKt

LIBCLANG_DISABLE_CRASH_RECOVERY=1 \
$TIMECMD "$JAVACMD" "${java_opts[@]}" "${java_args[@]}" -cp "$KONAN_CLASSPATH" "$TOOL_C
LASS" "$TOOL_NAME" "${konan_args[@]}"

RATT B, Kotlin Native %48 konan MIETHREERE WM b, BRT4FHHHNEDHT
PITRFRESETENNNTEREL (ERGENNBES) .

konan B 3%

konan B 7 Kotlin Native Zi¥as a9t 0 SLIER> . BREMWWT ¢

kotlin-native-macos-0.3% tree konan
konan/
— konan.properties
— 1ib
| F—— Indexer.jar
|  — Runtime.jar
| — stubGenerator.jar
| F—— backend.native.jar
| — callbacks
| | L— shared
| L— libcallbacks.dylib
| | clangstubs
| | L— shared
| L— libclangstubs.dylib
| | helpers.jar
| F klib.jar
| | kotlin-compiler.jar
| |— protobuf-java-2.6.1.jar
| L— utilities.jar
L— nativelib
— libcallbacks.dylib
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— libclangstubs.dylib
— libllvmstubs.dylib
L liborgjetbrainskotlinbackendkonanhashstubs.dylib

6 directories, 16 files

FATTILEZEIE run_konan f3< 47 shell FAHKE: 7 L HEAYIXLE jar €, MR B R XH=ZE Mac OS
Fa L,

YR AY Linux SE & _EfJkonan B3R 3UHIN T

kotlin-native-1linux-0.3% tree konan
konan

|— konan.properties

— 1ib

| |— Indexer.jar

| |— Runtime.jar

| — stubGenerator.jar
| |— backend.native.jar
| | callbacks

| | L— shared

| | L— libcallbacks.so
| | clangstubs

| | L— shared

| | L— libclangstubs.so
| | helpers.jar

|  klib.jar

| |— kotlin-compiler.jar
|  |— protobuf-java-2.6.1.jar
| L— uytilities.jar
L— nativelib

— libcallbacks.so

— libclangstubs.so

— libllvmstubs.so

L— liborgjetbrainskotlinbackendkonanhashstubs.so

6 directories, 16 files

Windows & FH konan B 4T

kotlin-native-windows-0.3$% tree konan
konan

|— konan.properties

— 1ib

| |— Indexer.jar

| |— Runtime.jar

| — stubGenerator.jar
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|— backend.native.jar

|— callbacks

| — shared

| L— callbacks.dll
— clangstubs

| — shared

| L— clangstubs.dll
— helper‘s jar

|_
|_

|
|
|
|
|
|
|
|
|
| kotlin-compiler.jar
| |— protobuf-java-2.6.1.jar
| L utilities.jar
L— nativelib

— callbacks.dll

|— clangstubs.dll

— 1lvmstubs.dll

L— orgjetbrainskotlinbackendkonanhashstubs.dll

6 directories, 16 files

klib B %
klib B T =& Kotlin BIFRAE BRI R B TTEUHE S I & Kotlin Native $tX &N B FRFE SR be X4

kotlin-native-macos-0.3% tree klib
klib/
L— stdlib
— linkdata
|— module

|— package_konan

— package_konan.internal

|— package_kotlin

|— package kotlin.annotation

— package_kotlin.collections

|— package_kotlin.comparisons

|— package_kotlin.coroutines

I— package_kotlin.coroutines.experimental
|— package kotlin.coroutines.experimental.intrinsics
|— package kotlin.experimental

I— package_kotlin.internal

|— package_kotlin.io

|— package kotlin.properties

I— package_kotlin.ranges

|— package kotlin.reflect

|— package kotlin.sequences

|— package_kotlin.text

|— package kotlin.text.regex

— package_kotlin.util
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| |— package_kotlinx

| | package_kotlinx.cinterop

| L— root_package

|— manifest

— resources

L targets

|— android_arm32

— kotlin

| L program.kt.bc

L— native
— launcher.bc
F— runtime.bc
L— start.bc

— android_arme4

— kotlin

| L program.kt.bc

L— native
|— launcher.bc
|— runtime.bc
L— start.bc

|— iphone
— kotlin
| — program.kt.bc
L— native

|
|
|
| — launcher.bc
|
|
|
|

F— runtime.bc
|— start.bc
I— start.kt.bc
L— stdlib.kt.bc
L— macbook
— kotlin
| L program.kt.bc
L— native
— launcher.bc
F— runtime.bc
L— start.bc

16 directories, 42 files

FE/Y B & kotlin-native-macos-0.3 LA BIMRA . FAITIAEE, #EMac OSE, AT UER
Kotlin Native Zg%android_arm32. android_arm64. iphone. macbook% B #r¥ & I 288 o] #1117
IR .

AN, WA Linux FEEFXHNT

kotlin-native-1linux-0.3$ tree klib
klib/
L— stdlib
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— linkdata

— module

I— package_konan

|— package_konan.internal

— package_kotlin

|— package_kotlin.annotation
|— package_kotlin.collections
I— package kotlin.comparisons
|— package_kotlin.coroutines
|— package_kotlin.coroutines.experimental
I— package_kotlin.coroutines.experimental.intrinsics
|— package_kotlin.experimental
|— package_kotlin.internal

— package_kotlin.io

|— package_kotlin.properties
|— package_kotlin.ranges

I— package _kotlin.reflect

|— package_kotlin.sequences
|— package kotlin.text

I— package _kotlin.text.regex
|— package kotlin.util

|— package kotlinx

I— package_kotlinx.cinterop
L root_package

manifest

resources

T

targets

— android_arm32
| — kotlin

| | L— program.kt.bc
| L— native

| |— launcher.bc

| |— runtime.bc

| L— start.bc

— android_arme4

|  F— kotlin

| | ' program.kt.bc
| L— native

| |— launcher.bc

| — runtime.bc

| L— start.bc

— linux

| | kotlin

| | L— program.kt.bc
| L— native

| — launcher.bc

| |— runtime.bc

| L— start.bc

L

raspberrypi
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F— kotlin

| — program.kt.bc
L— native
launcher.bc
runtime.bc
start.bc
start.kt.bc
stdlib.kt.bc

[TTTT

16 directories, 42 files

IR A Linux & E4iFandroid_arm32. android_arm64. linux. raspberrypi&¥E &
R BERER.

¥R Windows & a0 T

kotlin-native-windows-0.3% tree klib
klib/
L— stdlib

— linkdata
module
package_konan
package_konan.internal
package_kotlin
package_kotlin.annotation
package_kotlin.collections
package_kotlin.comparisons
package_kotlin.coroutines
package_kotlin.coroutines.experimental
package _kotlin.coroutines.experimental.intrinsics
package_kotlin.experimental
package_kotlin.internal
package_kotlin.io
package kotlin.properties
package_kotlin.ranges
package _kotlin.reflect
package kotlin.sequences
package_kotlin.text
package_kotlin.text.regex
package kotlin.util
package_kotlinx

package_kotlinx.cinterop

[TTTTTTTTTTTTTTTTTTTTITT

root_package
manifest

mingw

— kotlin

L program.kt.bc

et et

r—

native
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|— launcher.bc
F— runtime.bc
L— start.bc

|
|
|
— resources
L— targets

L— mingw

F— kotlin

| L— program.kt.bc
L— native
|— launcher.bc
— runtime.bc
L— start.bc

10 directories, 32 files

1£ Windows E& /1, Kotlin Native EFAE mingw EXRSLIA., BEl, 7 VO3MEmIRA, FAl
7£ Windows & Fo] DURIS IR FEEEER D, & Android, i0S, Raspberrypi#fif A3+,

< : MinGW, =&Minimalist GNUfor Windowsf948 5. ©2— N BERERMBREZHHN
WindowsEL X HFEACNUTLEESNENE S, AFIRTEGNU/LinuxFIWindowsFE & 4 B A
HEIWindowsTEFF M AR/ EFE =77Czf7h (CRuntime) E, MinGW 2—A 8 & X 4w H E,
HIRE R AFEF S ERNEFE AR NFRAECETR (CRuntime) #E (MSVCRT.DLL) iZEfE
FrBEEI NT OS LB, TERTE R Windows 95K 1TARIX EAY Windows OS B3, FREARZITH
R UEF GCC SR H S ERMF A REIRELALR (ANS) BF, o DUFEBREIRERN C &7
Bf (CRuntime) ¥R, S5EAXETHNELEES, BIMNEZSHNFELFEA CRT (C Runtime) X{E
FH WindowsAPIZIEE .

samples H %

samplesEX THEE AL HH—LLFl, X FXLFXENBUKERLILRES
https://github.com/JetBrains/kotlin-native/tree/master/samples ., FBEINRAN T fEZEIJHEIZF O Y
5%,

=2r
AEINGE
AZETFEER . https://github.com/EasyKotlin/chatper16_kotlin_native_helloworld

DA UL Kotlin RC —HEb B RFMMAIARDRKIEFT, XHE CIESHIMNMTT (B0
NATFHRARENMREERERENHR) | Kotlin KT . Kotlin BESEHRARRGEFMELM |
BEED TR R, XX RERTRNHIRSFIEFELN .

Kotlin BMESMHEMATIBEAEKR LN T =i (RESwERF) . THTFHim ( Kotlin/
Native ) , BB T RT# (JS, HTMLDSL %) , #&M T KFE (Kotlin Native) . Kotlin {EAE B A—
TEKZNMENIES T .
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https://github.com/JetBrains/kotlin-native/tree/master/samples
https://github.com/EasyKotlin/chatper16_kotlin_native_helloworld

BN, BRIEWebREZ N B4 . Android®ahisFr & 2Kotlin & EEKEISIE . Kotlin
Bk E s #H AN Java BFERIINNWE, Java BFANISE#HE L Kotlin

ARNTEMBERE . EREENRKEZEINEEE.
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