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IR — A4 mainOHIER B FE— M 5 (0 417 280
AL AT T

package com.easy.kotlin //(1)
fun main(args: Array<String>) { //(2)
val name = "World"
println("Hello, $name!") //(3)
}

R AT R S L T

(1) : Kotlin#fpackageft)fifi H SJavadt A A . H— LA 2
Kotlinf¥packagey % A L5 G042 AN A

(2) : KotlinZF & 75 Hargs: Array Rl T-Pascal, o5 7% & fargs,
B 5k, BARISZEREMAray. 5ScalaflGroovy—#E, L5
TTRRER T SZRER), ERZHEOT, Jniede iRy AT /5wl ae w4t
Writf) a5, Kotlint A fun S8 7 BB 2L (i), 783 SR
Hfun.

(3) : Kotlin'HI4T BN pR FZprintln() (AR J5 B 1148 Je Java
ff)System.out.println() 77%) . Kotlint 37 5 7757 Ef iR $name, U1R &
FKix50, MfE A ${expression}ifik,

1.2 &=

MITAH 4 E X Kotlin? Kotlind WA AESERNT 5?2 T2 —1
ANSERRIIE B
QO SJava VM) 564 HHENE;

Q ZF&: &S Android. WU (JavaScript) FIAH RS 9wiE
(native) ;



Q IEEREEAE (T3

& TR IR SR = 77

EFRAIHERT . B, FATATLLH Hval number=23, JwiFaRe
FEWTIX /2 —Mnt;

Al DU# I EE 25 (data class) PAR 7 ) 75 261 ZEPOJO;

18 AT R 2 AT

PRI, HEMYT RANER. B CEMRES BN,

X o] R BFNA T 75K . B A G P E VL E I A ] 2
K, et e {RiE;

Kotlin & f W18+ & K 4E & J5Stream API;

LRGP T RSSO IEM UGS, 28T 45 T H 2K,
Pefit 7 SEH s R R B N A SR — SRR ECCHE, Lambda®k
T =N TR

REEEAA . J7 (A E DSL;
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IntellilIDEAJ & T H ) — 55 3 HF
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Kotlinf) it 32 B A Javalt) 5238 4E S (Kotlin5g 4 Jo 4%/ F %28 Java
APUEZEZE) , MAUAGE S W ERRrE GEVERE .
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ERKILEN, Kotlinff BN FERAEJavalIJVMIE S, HZ2H
— RN T — 1 Java”iE 5. A PAFONA &, Kotlin#t K KIS #E1 Java
IR 3B R RCR AR &

Kotlinih 5 HFRFIE AT LA SR Oy LA JLT THI

1. S 3 X (Pragmatic)

5550 VEE TSI AL HE 2B AN w20y, a8
2 L, B, 2R, XEEERERAEEP . Kotling— W
BT, s AW RS G S .

2. M1 £ X (Minimalist)

KotlinTE ik Al iE L AR, KM KRG —P) 25 H

(reference) .
3. %4> (Null Safety)
Kotlin ™A — &) 5158 £ BRI R G K SCHF 8 24
4. 2713, (multi-paradigm)

Kotlin[F]i 32 FFOOP 5 FPZRIEVE o 2R 2 A2 XS I 2H & 7] BLiEFR
A5 I B e a8 Sy AR R e v) L) 5 %, AT DA 7 A1 148 |25 1
AR OKH E B AR S

5. 8] 9 &

Kotlin ] L&Y LM 5 &M (extension functions &
properties) . IX53A 1 EJavatt &5 5 util 22 58 & A — 1 FIARL !



Kotlinxg — M e F B H P AREIES .
6. = K% 5 1 (higher-order functions & closures)

KotlinfJ2% e, pRERM (function  type) 2 —%52R7 (first
class  type) . fEKotlin® A] DA PR Y S fE AT A, XERWT T
Kotlin bR £ N 4m FE iR, 8 KotlinA] PA'S HY — Se 35 <AL i AR AL

7. SCRFARIE SEHDSL

AT ERE. HOERER SR, A KotlinSe I —MDSLK &
EES TR N O

1.2.1 Kotlin5 Javase 4 O #A4E

Kotlin/Z % TIVMY- & HIFFSHmAZTE 5, FINERTZ IS
Javall R EME YIE R ZE HAR. IEWE T MukFr 544 100%
interoperable with Java and Android. [ A48 & B.451 7K f& 7~ Kotlin
Hh i ] Java i ArrayList2S 58 FH JUnitAHE 220847 B ek . ACAS 7= 451
ik

fun getArrayList(): List<String> { // (1) R EE B

val arraylList = ArraylList<String>() //(2)Kotlin*H#ZAH e
arrayList.add("A")
arrayList.add("B")

arrayList.add("C")
return arraylList

ARES IR

(1) : AT —ANR A List<String> ) R, A TE BI#EKotlin#
FH fun 4 -5k 75 BH bR %



(2) : f# T —/>ArrayList<String>¥t %, A1 LLER], 7
Kotlin /1 81 % RA -l Fnew X7 1, 43E5 B 1 1) String 272 A5
Bo ik Slavali G RBARM. RTHEAGREZHIMERNE, HE
F7EAFSE h BARN 4,

N HEE T UnitHE S AT B o ARG AR

package com.easy.kotlin // (3) ELFEEH

import org.junit.Assert
import org.junit.Test
import org.junit.runner.RunWith

import org.junit.runners.JUnit4 [/ (4)8A Junit B9k
@QRunWith (JUnit4::class) //(5) EfafER Java £AE Junit FHEYEMECRuUnWith
class FullJavalnteroperabilityTest {
@Test // (6) dREX B — N5 i%
fun test() {
val list = getArrayList() // (7) VR PR 4RIt 2R 28
Assert.assertTrue (list.size == 3) // (8)BAS
}
}
AT T .

(3) : A, i Hpackage KHE
(4) : 1 Himport5 A\JUnitd2%.

(5) : Kotlin{# FH@RunWithi:f#, 77X ‘HJavaifikkil. T #
2802 JUnitd::class, A&JUnitdZEM 5| H. FATEAESE 1252 P 4yE
it 5 (5t

(7) « BN R FgetArrayList().
(8) : ¥ FHIUnitH AssertzZE I APTIFEAT W = #:4F .

1.2.2 §IRRHST REEE



YRR ST BEER o 2 AE T, W] AEEAME IR SR 4%
N B X RBFREYE, el IRIAMG 2B TIXAE—F. B,
A5 String B ALY & — ViR Bl 455 5B i - BE A firstChar() B 2L, ARSI
i

fun String.firstChar(): String { / /% String BH B— firstChar () %Y
if (this.length == 0) { //ZXBH this KFRIBABENR
speaeillicn) Wk
}
return this[0].toString() //AREFIRA 0 BIFFAFFHEEM String 5

}
S8 G AT CAFEACHS BRI A R FZ R 2L
"abc".firstChar () /ARBANEE XY REH
RS A5 AH 2 417
1.2.3 AR[ERM G 7 4

fi i Kotlingw A2 tLJava 5 022 4, /AR 1R ) L5 ARGk
SEINIHL” . Kotlin 51N 1 A ] 758 KA 5 n] 25 SRR B #7451 — A
AR e 5 Al AE ynull, [ 4 1 010 I SR A 2 5 DL OOk & S 8 4 57
o, ORKRR 728 A% IR . [, Kotlinid &1 J Elvisf
TERT S 22 i AT S R fal IVEI2A% 20, AT B M Javafinull B 480 22
RE PR R . Bl T A X B

>>> var a = "abc" //FBA—AFHE FIEFBRZIIAEREE 2 BB I AFIZEM string

>>> a = null [/ AP ERBAREMEN null
error: null can not be a value of a non-null type String
a = null

~

A7) AN A R Sring A Ba)n, AR5 T A AR Ea i) AL
HA e alR B Anull, iR 4Gl ffnull, Jaifds o HEARE . XN



{5, WERFATAE B — A2 [ String 287, n] DAXHES

var b:String? = "abc" //FBA—AR]Z=M String?3KE

BRI, WA AR Bk, WA RE E AR T XA
5171

>>> b.length //PIERBAEER AR E  SEEATS AR . B NSIEA!.
error: only safe (?.) or non-null asserted (!!.) calls are allowed on a

nullable receiver of type String?
b.length

A

AT LIER], i pARIE T ks

AERMString? RAMHZEWAMN (2. ) MIEEWE AR (?2) 4 feiriE i

WARAEIDEH & Hifnies, gmieAdmat. b pfRagay LA
ZA AT AT I N S

>>> b?.length //{EREEZEIBERAM

i>> b=null

>>> b?.length //null WREALZLIAARIAR length BE , BEFIRE null
null

XA RS RRsAE T v Sy d, [FIB e 2R IRA T XS A
Frge2null i) . XAMEER & tEJava 87 5] A f¥JOptional <String> 5 i {#]
B OH#EE

1.2.4 —HRECHE
EKotlind EREZ 56 —25 28 (fist class) : FAIT0] LUK R E (% 1E —

FEAL I, PR DIME N B — R B IR BHE .. BRATEE R N—Z5R
# (first order functions) ”>CHF. #lun, B2 —MEREASENSE L



i ¢ BR A LambdazR i =X 1451 -

>>> val list = 1istOf(l, 2, 3, 4, 5, 6, 7) //FEBA—NARAIEH List
>>> list.filter{ it%3!=0 }

/B filter BB , EA— Lambda FTAT{ it33!=0 EASH
(1, 2, 4, 5, 7]

Horr, {it%3!=0}/2—/ " LambdaF iz, EHWILRK T AL HE3%E
o TSR A FiZoc R, B ER .. TR REEN N
AL SE RN,

1.2.5 FHEIS T HE W

7E FLIEIFE 2607, AT DUG SI7E 5 B3 AR B i i 0 50 B s
THIZRAL . Kotlingi B 9% 2> [ ShHE W7 H H 2R

BT 41 R EKotliniE ZARFRFEH R —# 0y, E2ANEHER
T ) 271 AR o

1.3 ZmiEiee

“FATTIA NKotlinff) € AL e — AL TIIE S : BELE TUSEH
AIAT MR A s 5, DA R T ) R R B R AT 0 R BH i il SR 44 5 37 BRI
IR L ) R RS 2R e 4 . Kotlindg EEFE A stz —=~XT
— BRI JavafUid e, HHKEFE -NEENIES: IREE ¥ Iava
MKotlinH HIR G, TR U#idtNn, AfFE—T FX B E
AT 7

“Kotlin 5 £ A —FH I R MY A KRGS, 1 H & —FtIava
FIFHIES, (ERA LS JavafCig 524 HHEAE, iFaliz 4 Mava
i #|Kotlin. ”

Andrey Breslav, Kotlinfl/#s A



2 RE ) I TR FRAE T, S ] 8 N SIS - FELGT i 10 e o 7 << L
W BIPLES S, XA B H I 2 g AR 1E 5 P ERIE R AR P .
e & A R o il Rk, XA wrEiE S Hr 2 @i
A, b NSREENS R Al e« B IR ATH R LA T VB AC i, X — B fefE
MR =R S IMRBE RN EEARZ . RERE—DFHLHE,
5 HANLEHE S SRR REMARSALE, M9 3EE S 5 =2 IR
FURY BE 53l + N SR HEAT 5 I BT T RO

Kotlin# it | — 14" R Gy (— PR 5] HISE
B, AIRPMBE T8 R R, f#43KotlintbJava 5 0% 42
e, Kotlind& 5| 1 RMHERT . — 55305 R 8 FE . Lambda. =ik
PR, SRIT R S JE I DSLEFE 2 RrlE, MEEFATT Al LA S fi] 5
H R iR, L E R AR 552 R RS2 E .

PEF5 IR P 51 IR o 1k A8 F KotlindX S8 S Se s (R, BRUNE
AT E RN, 1 B AR BN TS, AT IR AS 9 2

14 2> T H

THACGEHS, JeREgs. ARATEATR B T 52 3 Kotlinf) T
B G,

1.4.1 = UiIDE

a0 RARAE PR AR IS — FKotlin, A 75 238 1 ) 55 2347 FF = 4w IDE,
W4k Ahttps://try.kotlinlang.org/, U1K 1-1F7~ o



Examples  Hello, world! ' Simplest version Simplest version.kt |
4 Examples < H ke
< save

Ve as Arguments ——  Run

4 Hello, world!
1 Simplest version

2 * We declare a package-level function main which returns Unit and takes
& Simplest version.kt S pacsad : S N

an of strings as a parameter. Note that semicolons are optional.
] Reading a name from t... |+
1 Reading many names f... fun main(args: Array<String>) {
7 printnf"Hello, world!"}
1 A multi-language Hello )

1 An object-oriented Hello
» Basic syntax walk-through
» Destructuring declarations ar
» Delegated properties
» Callable references
» Longer examples
» Problems
b Canvas

» Kotlin Koans 0/42
+ Kotlin in Action
» Advent of Code (log in)

» My programs (log in)

“lOn-the-fly type checking |
Hello, world!

K1-1 Kotlins 4 IDE

FEIX B AT AP 2 Kotlind# 5 B2 At R, (HRX BASH
RS SR I B sl fh S5 e -

1.4.2 % 1TREPL

G EHERATIFA T EFTJFIDER M — e FH 1 . FTIFIDER /1R BRI
I, ERSRT, FREBRERG ST,

a2 AT, AT LUy f# FlKotlin ¢+~ REPL (Read-Eval-
Print-Loop, 3¢ HAHFEIA1E) . REPLA] LASER) 4% 5 KotlinfUhg, 2%
Fizfras R, B, REPLAZ H 70l DU TR, 05l A 4l 3 A
.

0 SRR ABAE A L I3 — A T B KotlinA RS, ] DAd FH an 24T
REPL. Kotlinf2iz/TEJVMIAEE FHIE S . HARINERIDKMAE (it
B g Java i B il B )

HAT, Kotlinlk = &AM HHThR A /£1.1.50. H 2 T #Kotliniz /T



P e
https://github.com/JetBrains/kotlin/releases/download/v1.1.50/kotlin-
compiler-1.1.50.zipo

fift |k 5Ekotlin-compiler-1.1.50.zip, JREIAHMN HZX T . REHER
GRS B AR 5

export KOTLIN_HOME=/Users/jack/soft/kotlinc
export PATH=$PATH:3$KOTLIN_HOME/bin

i ATsource ~/.bashrc, fE#r41THi Akotlinc, BI7]i AKotlinREPL
F .

$ kotlinc
Welcome to Kotlin version 1.1.50 (JRE 1.8.0 40-b27)
Type :help for help, :quit for quit

>>> println("Hello,World!") //1E REPL HEEITEN"Hello, World!"
Hello,World!

>>> import java.util.Date //TE REPL HEANFEERR Java B Date 2
>>> Date () //BIB— Date W& , #itH HA1RIAET &

Wed Jun 07 14:19:33 CST 2017

1.43 f{iHIDEA

W SRABA 7 2] Kotlin R AE X F 0 AR, B4 gt i0ise 3 A A%
eclipse. HE7EKotlin/ZJetBrainsZK & H1“5% )L, ERIntelli] IDEA“Ifilik
Tk

A HIDEA#T 2 Kotlin Gradlei H, %EFtJava, Kotlin(Java)tE 22 32
£, WEL-2f7R



® o New Project

2Java ProjectSDK: B 1.8 (java version 1 8,0_40") B new..

B Java Enterprise Additional Libraries and Frameworks:

= JBoss wzjava
@ 12ME EEEar

@ Clouds W Croovy

 Spring

I Kotlin Yavascript
®Web

¥z Java FX

@ Android

* Intell) Platform Plugin
8 Spring Initializr

Maven

& Groovy
2 Griffon
Grails

Application Forge
& Scala
K Kotlin

¥ Static Web
[ Flash

» Python

"% Empty Project

Cancel

K1-2 {#FHIDEA# 2 Kotlin GradleTl H

mawmeE, 15— HelloWorld.kt2, (40 R

package com.easy.kotlin

import java.util.Date //(1) BA Date £
import java.text.SimpleDateFormat //(2) B A SimpleDateFormat 3
fun main(args: Array<String>) {

println ("Hello, world!") / /¥TENCR %]

println(SimpleDateFormat ("yyyy-MM-dd HH:mm:ss") .format (Date()))
//(3) EfEfER Java BT APT , iBiEIR Java Efl

(TR LTI

(1)
(2) :
(3) :

S NJava ff]Date2% .,
S NJava fJSimpleDateFormat3s

B¢ FHJavat [APL. Kotlinifd FJavafiEE s A 15k Ui

IR#AR T, HiFEiziTHelloWorld.kt, Hii45 R a1

Hello,

world!

2017-05-29 01:15:30



1.5 N4 ZE 2 Kotlin

DERREESCLEnZ T, MABRIIEHFETLZHES?
Javall& W 5m K 1, N4 FRA11E T EKotlin.  ScalaiX #: {1 1E 5 We ?

Fosz, WRIRAMFAARAR, 2R IIXA i) A 12 5 A T
B, JATRERX AU S——ROE O & 2 i e 1, T AFA TG 2 %
Hz B HEWE ?

M B RIHLEE S (0lastd, LG S) BmPiES (LISP.
BASIC. Pascal. C. C++. Java. HaskellZ¥) , HI|IAWEIES
(Go. Swift. Scala. Kotlin%%) , #ZWi&iH 5 HIEAGEAE AT iE 2 | 165
I EEE I

R HIMARE = 01012819 (Machine Code) , I/ NEHERIFER K
HEoHMM1IEF R —) !

JEER AT LA — 3 P 45 &S R R R, TR 2 S
FRMSTOILIITIF 5], THRBRIC A, T LSRR L 5
RO S — A R, VI RS S I R SORE 8 S HL R
LI WER, TR — R P56 4 ol LA 02
VLGl TR LAFIRLASE 2 5 — MR, MTTATLLZE — A
B LT .

ORI AT, AR T ISR o (05 T
BORIPERE o LRI KRR AR, T L AT — 4 ot
SRR AL IASTR I MPIRI, TP AIITL RALR
P TRAR R B PR A 3 G B e TR TR L A o 93
H AN AR, T LR R PR IR TR, A1
AL B L AR G B A R . LA S
bugsl# A IR 15, BT 4 St A RV R R AR SRR FFAE AT RO S




R . X H ARG B AA R e E R, flan, —DERIEERE,
BRIFECAHORE AR PR EAT, HEE RS TET R, FHEA
7] JZ X I f)debugf(s .-
Vet 5 = BFielr
CHWIESE: BFEir &1L TDIVIES;
WMIFESE: BFETRE&IETAIB47256: (a+b)/cht.

EERE R, W5 IR UG, A B N SR PR

2% 11-F11110000010001001 Huuhit-;

= AL
SARLIE
= AL
SARLIE
= AL
SARLIE

ERPESTY, TESEELIZHE LR, XA I
AT NAERIIEN . ®POE S BN T RIS S 11X L n) @t
TR S —ER R 532, XZEEMRmMIELS . GiFEas T B Rm
AU ANl IE — N R G, e ] DLBRIRCH AT ISR, AR5 M
RN ER BRI EERE, it T HE SN S, Ll
X TES MmN R LB B 1. FiksshlE 7 — KA OHE
TEVE RN A, N 4 O N SOk gm s, G e it vl LUK =
P 5 VRS B O BECPUTE 248 BRI 91 5 . mZUE S A
PORFEF R R ENL AR is 47 R, RE5i FERERTE, %4
) 205 = A BASIC, Fortran (AFEIEF) . COBOL G A i LiE
&) + C. Pascal (5 smIEIES) « ADA GEAREFRITES)

Yar’
e

RAEFCIES (1972, Dennis MacAlistair Ritchie, & KiE S HBIES .
L% ALGOL68%) C.& affpif k HAFH 58K, HEZ FikE I [
EFXTCIE & BT SO AN T BE Y R BB 5 ——C++iB% (1979,  Bjarne
Stroustrup) . C++iEF M [ CIEF HAFYE, SRS T H X R A2 R
W IR SRR . AL GRiE 5 A FIE, CIB S BRI FPLEHE S M
L2 [AIAFHAAR R —— X R R R, DALZTLEARZE, RFEMNC




S UL RN TE S USRI R, (HA2 XM R RE ML 1E = 2
PLEES PR AR RD 1o M5SX BRI EFER IR, 34
HUPRZ NG e A% o

1M C/C++18 & BRI — N @2« — DI = R B 12 18, ROA'E
A 7 BRI N IR . — BT RFRE T I 7 N %,
RGAZ L2 i o

AT PP S AT DAL ] IR 0 RSz 2

J& oK) James Gosling7£19954F H /& i [f]Javaifi 5 447K | CHIC++1EF
MR, 3 TCHHE T B TaE k. FaEHNTE. 2HREFES
R HASL AR IIReRs M, I T RIS A F)Javaiz L (Java Virtual
Machine, JVM) . JVMse&—FiETHENL, WG EE, 550
THENLZRI AL, IVMIE RS — & SEhRL s BE 8 18 4T Java 719
i% (bytecode) . 5|FJavax % James Gosling 1] i% 5t /&

“RFRI NRIRFFIRIJavall 5, X0 T3 Uit VF I B SRR A1,
HRRLIEAELER . IVMA ZBJavatl & R A %O . FREIER O
JavafEWALIRES, FOAREIEITA KRR RE | —k; 2EiE
7 Javaili 5 REERFEDRENA N R & EARET, Hikg
AT ARG S e I, 7

Eoe, JVMSEHEL T Javalyal Bt tE. 5340, JVMEIHSLIH 7 — M
B E4s (Garbage Collector, GC) SREFNTE, GCXIRIE RS HIA] 5
YR AR St A 2. AR, JVMIREEE T — B KRIE & AT
e i

Javase BRI ACS Z BRI AT RIE S - 213202 F 1R
RMYUUE, JavadSIHA TR ZIF I IEALIX, i Apache M Spring.
A 7IXLEHELE, FRATAT AR InH vk 55 1SS .

Javaifi 5 WA ANUFH—H, L2800 F .



1. K & 5% (Checked Exceptions)

R S gm PRI R AT try  catchAbBE, [FRJES b 75 B R AT A
AP b . F N RISE e, LA I AP R A
AR A RE . Kotlinh s TR &R .

2. BRI A

Javaff i XM OREE 1 7 TS IRZA TS, E s 1 NS XT
FM RN, iz R AR AR A R N i f 7. XS
JavalfIZE R G WA A A M gt —. LRGP R &=, TR A
M B IEA SR S E B, B (B ITVM) RguE 25 ml A
AR HBEATOUL, T Kotlin & 3X A M .

3. 54 E (Static)

EFSTEA W SRR E R A e )N, NEFAPIE NS
Mo — NI HIIMERARFH BB R, BHIX R RS HIE T HE
MEFHESNREAZ, ERILME— PR %1% . Kotlint g fi
1 object LA B

4, 7 7Y

JavalZ BIAR Gt iR 2 4%, 241d FH ?exends Al 2supers A5 i) 7Y if 5l A5
RICAEZE, AERE SR XA EEffective  Java—HHhEH T
PECS (Producer Extends Consumer Super) FJZEi%, KotlinE #f#H 71X

OVES

5. ©f8%E 7% (NPE)



fEJava A TAGAE — HEBT A R 38E S NSk NPE.
Kotlin/ 5] A\ 1 a2 8 52 2l AT ElvistAERF SRR e A %
g, X WARAE 3T A4

6. — i getter/setterE i TU K FUFEAR ALY

40, "N Person BeanZs:

class Person { //F Java BBH—* Person Bean &

Integer id;
String name;

public Integer getId() {
return id;

}

public void setId(Integer id) {
this.id = id;

}

public String getName () {
return name;

}

public void setName (String name) {
this.name = name;

}

public Person(Integer id, String name) {
Rt =Nt
this.name = name;

FEKotlin AT AT A B RS, AR T

data class Person(val id: Int, val name: String)
//M{ER Kotlin MIBUEERRBA—1 Person Bean 2

RKTBICRMNE, KERIAERN A,
7. N Gy A PR KL



Javart g B et —SF R AR, KRB AwIE (FP) K agdld (%
IR D) S Z AR i 287 RS2 . Java BB — N EE (77D #RR
AKX RS IR T B H . AT A 2 AR B — A ek Ak
Bk, IR AUE E 45— DRI E XA 7% [FIRE, WRAE
HAth 5 ER XA 77, e AtE s 0@ iz Ik SC A« EKotlin
BHERA T SR (First-Class Function Type) , PR iKY
—F, PRBCEEERT DA ERALE, WA DMy [EHE

A, A ALK E A, B PR R A —ER

AN, Cy C++ilJavails 5 #E I EH IS MmIEES . H
YD RAR KRR .. MEC+H+HET XN CIET MK S KE,
Javailfi § X CHHE T Mt AR 5 s, 1MKotlinih 5 2 X Javaif 5 4k
STt T

1.6 JVMIESAS

2K H Java B WSO
(http://docs.oracle.com/javase/8/docs/) ] —iKJavafi RAEHL 484 K],
IE1-3FT78 .

N TAEIVM L IEIE T BRATRI R, N i e A= s B
class 3, SRS MERIVMA PAT U 8 2 BIRE 118 205 (byte
code) BJAJ,

B 2202 FERRETIFEFS (1991—20174F, WRE L HEVIIFRA
OakiZ & MJavafi ) , Javaii 5. JVM. APIFEFIHEZL, N A T HAN
WebflR 55 28 W B FSUE HEAI DI RE T FEA W &K R, A WARTR
AV 2R 55 B E IR R -



JDK Integration
Libraries

i Beans  Securty  Seriaization  Extension Mechanism -
L praries | IMX || XMLJAXP | Networking || Override Mechanism SE
PiEricredb 411 | CHOUBEELE R taiania] 00
langanduil ~ Math  Collections  RefObjects  Regular Expressions
PR LPMAS | ogging  Management  Instrumentation  Concurrency Utiites
% Java HotSpot Client and Server VM

FE1-3  Javafi AR HL AL

IVMER A2 A T SR JavaZi et 5 o SR 1M B E I (8] g HERE , Bk k
ZHES SR Wit IFISITEIVM L. B T JavaiE 548, HEEN4
JVM_E 4w #2155 I8 H Groovy. ScalaflClojure®s .

JVM_E i fe 1 5 P S el v an Bl 1-4 s



(( 1.0 1.2 13 14 15(55) 6 7 8 9

C:"-—-/ 1996 1998 2000 2002 2004 2006 2011 2014 2017
Java

’ 1.0 2.0 212

s I 2001 2003 2006 2017

10 20 2.6
2003 2007 2012 2017
1.0 1.2
o
2010 2016 2017

K1-4  JVM.EEFGREE 5 D S (]l A v

QU THENF R R, AR ) PSR A B R R R R AR

JavafE N S FEmE, Ll LSNP e L — Dl $#UT e
. BlinfEWindows -6 1, JavafE ML FWindowsifi &, Wt —
java.exeHEFE M T o

WEROT, EIVMT & BRI S 2IVM_E AT BB 1
NE1-5017R



=
—

Java Scala

* java * scala *groovy | | ...

* kt
K Kotlinci%38 Scalachwi¥#t
GroovycHiiges

javacswiEas

ifx HelloworldKt.class

iz HigherOrderFunctionKt.class zﬁi%ifﬁ H‘Jﬁ?fﬁ
fg HTMLParser VMATHU

ik HTMLParserKt.class J Tﬁ"”

# HtpClientKe.class SFRLER

g} HutpProxy.class class 34

& InterfacelnvokeDemo.class

BRI BB VM

< m

A

Mac OSSEE] ————— WindowssZF]|l

Linux=ZEf

1o,

jdk-8ul44-linux-x64.tar.gz Jjdk-8ul44-windows-x64.exe

jdk-8ul44-macosx-x64.dmg

K1-5 FEIVM-& BN 4 3 2TVM _EHAT BRI 2

Horb, IBATAEIVM_E I 7RSSO 2 A O B AR AR R 4 —



BEAAS IR SCPF o WA AR E RS 7, VM BIE X LT &
EokscEl. Ban, JDK 81T G KA RRCA G EI1-6 7

Product / File Description File Size
Linux ARM 32 Hard Float ABI 77.89 MB
Linux ARM 64 Hard Float ABI 74.83 MB
Linux x86 164.65 MB
Linux x86 179.44 MB
Linux x64 162.1 MB
Linux x64 176.92 MB
Mac OS X 226.6 MB
Solaris SPARC 64-bit 139.87 MB
Solaris SPARC 64-bit 99.18 MB
Solaris x64 140.51 MB
Solaris x64 96.99 MB
Windows x86 190.94 MB
Windows x64 197.78 MB

Download
#jdk-8u144-linux-arm32-vfp-hfit.tar.gz
#jdk-8u144-linux-arm64-vfp-hfit.tar.gz
#jdk-8u144-linux-i586.rpm
#jdk-8u144-linux-i586.tar.gz
#jdk-8u144-linux-x64.rpm
¥jdk-8u144-linux-x64 .tar.gz
¥jdk-8u144-macosx-x64.dmg
¥jdk-8u144-solaris-sparcv9.tar.Z
¥jdk-8u144-solaris-sparcv9.tar.gz
#jdk-8u144-solaris-x64.tar.Z
#jdk-8u144-solaris-x64.tar.gz
#jdk-8u144-windows-i586.exe
#jdk-8u144-windows-x64.exe

Kl1-6 JDK 811/ F & MR iAS

FANEHF Wi Javail 5 2 6 KkH, RIE-TFam, HSe M
Java. Scala. Kotlin. Groovy&&HJJFACS VM TEX—E &5

KMo

Hig, FIEEIVMP i iR as s 2IAFF & GRE RS,
CPUREM2EM)D I, IVMELLZE X A 6 SE— Bt . Ha2
X— il % $ %, XfJava. Scala. Kotlin. Groovyf2E/F i 5 &4
SEAIEN, A S AR .

BN —CE i n] 25215 5 (next mass-appeal language) H', AHJKA
BN e B REEN . FEDIRETTI, NOZHE& W T ReE:

.
.

KCHNETE (RO KAFER R, RIFABRAE) |
FRARM (BRI Tt B AR, A& R
H) ;

A TH [ R AR R 1HOOPEAE, [FIN S s B R g F
(FP) ;

S5 O 8 G i A R PR A
J& M (getterflsetterSZ7E & KiE AT R 1)



RN GRS MRt B R w3 )

Q S, Lambda5iHE;

O NullZbr GREE—AAIWAR RS Anull i) 520
Q JFERWRE;

Q Bk,

Q EEMILAE:

0

Q

REFPAE 5 ot L SE L ZR G E, BT RE B4 5 SE A
A, A H SRR SRE, BB — T g AEiE S SR 5

et AE— R FTUAZE LM — S E S TR . s THENL
i, AURBEARZG R RN Ak, ANLTREEERIUCKE M EE T
L5738, RRKMNIEN T2 77, ITERF A SERE UL B 2 1 I 8] AT
MAOLENE, FA0H. MATEEERAR, B2 KB RN RE
file NRWIHHIERAE RS, Was. AR, mE st T A, 3D
BEAE. ARG, el &, HZAPP, At s —FfZER EMAT
BRES? KEEARPY, BEAGZ0IHMYS . R, 1R EYHERE T
ORI 1, IR IE TS .

DT ENLR K L, I EEF A MRS E. —REH
BRELE TSI, Gl T EALECR A A R, BT AR A HIK
M (mTHE, REE, Plassiae) M.

RIS, FERF 52 5 A BT A 5 RAE AR 3T 4L, B
LEIRTE 5 R B WFETE 5 ok HifE CEIREJa DA T omieds. ks,
EA RSB EAL P R PRI — =, PR R A g L a5
(ET J o8 G S e X RN (W SR PSS p D S 7 2 D B Y N G B 5
FEAPL. HEZE. EROT A T AL, Baelbmgmiditn . RS AE R
A, S IAERIRER 51, A0S T 2 25 QUL In) A B KB R ) S o

MAFDEHEARN 26247 UNIX. DOS#ME RS, FIA



MAHIGUL (B 7 FHlD #1E R 5, BRI LI ACR & HE i
o THENLS BRI BRI 2 BN 2] 5 NATTA 35 B 5 7 T8 T

R R TN AT R AR, A AIETR . AT
%, WORTHEALR AR Z AR OB 2RO B, 2
ROy B S 51 T, TR R — &R 41 ] L

it o )L ) A R R T LR R T R AR A . A5 45 PR
AFRRZE BT RS, A ERMAS - WAPHE L, LM H 155t
A A GBI, B R E RS B D RAEEH —REA
SR T R 400 HH R A B

1.7 Kz
A L HEA T Kotlind = (AR 3 HRR S 2%, DL 3 0T A

FERITEE . JVMIBE S 52K R, TKotinBAE 24 P A . Ak
AT StHE S . B2 34 1K 2% S Kotlini® 5 B VEZEFL iR A K



Vi o~ ° N \
#2155 KotliniE iE &

NG NZ [BfEF BN E S R mEE, BEMHEME. NSiHENLZ [
BT MEIE N ? R 2RmEES . —MIESAEHE. Mg, 71,
EEE, XN BRSSP R T RAT . RIAIL JEACE A
., B, MRS S R ABCE R E2-1 TR

KHIZ G offAEMOC, C++. C#. Java. Scala. Kotlin% iR “EEH 2
IRNE = - - . ] B
- 2B © JavaScript, PHP. Python. Ruby. Groovy%: HyI)E

KigF (RET)

I 2 2544
E ol 7T =X @|ﬁ*i?§$@if else, when
— |1J§£Wt1‘@while, for filtdk < qnfTHRIE HylR)ET
FiE
| BER

~ A3 A i-Doma in Problem
FRHEFESDK O st i ety 0
CIPEiin

K2-1  — PRIl S AR R R

o

A=A T2 S KotliniE = 3L REVE
2.1 EMIRERT

B (BIEAFR) FRR— X Risthht, AR FRIRFF. THE
PR R B 5 F N A7 B ORISR IR TR X0 HH SRR R o

{fEKotlinF', A AR ERMAGE 5 A, Kotlinf 2= 77N
val (ARJAER)) Alvar (RJAZR)) o 7] DA s g A

Q  valzg HiEEf, IXBE—RE, )& 1 HA Be 4% 258 AE ;

Q varZr] 51, 184 A AR Dk 2 R E .



Flan, S T val = AR A2 A 8, AURS AT

>>> val a:Int = 1 //BE—1PAREER Int LEPTE 2
>>> 3
1

FAk, A LR R T S Int,  ELEE IIR

s3> val a = 1 /ARIEE 1 S B SEENENR Y Tn KR
>>> a
1

Fval = W] 22 B ANGE BRI, AR50 h -

>>> val a =1

>>> at+ // N R A TERRE
error: val cannot be reassigned
at+

A

8 Fvar/= Bi i 248 &, AT .

>>> var b = I //F var EBE—A ML E b
>>> b =b + 1 //BJANY b H{TEHRE

>>> b

2

HEATLL, MR EAEKotlinH B Hval AN H . BUVERFH K
A R A AN AT AR AR &, T A val 2 B m) DA K] F50 )
1T NERE 2 AL A

BEAHANRRT . WIRFFR IR B0y NI 7R/
B, ARelETF k. THZASERZES.



>>> val x =1 // FEF L

>>> val y = 2 /| ERFE
>>> val ip addr = "127.0.0.1" //HEFE FEL%
>>>  x

1

S W

2

>>> ip addr

127.0.0.1

FRJava—Ff, KotlinfJ& &4 X0 KNG, a4 815 5e i 1y 4
%o

2.2 KRETFHBMmHAT

ML T, SRR AT AT TR R BRI it
IR RAH], X0 AR PR R T CURRBIT)
058 5 T TR XK B AT TR V0T, AR08V BT 17 4
MIETL R .

KotlinF RS ST E TNy JABMIF . MRSEITE . i
BRI PV BAEer . A, RIEISIT. 2 sl
FEe BBESTUEI TS, R S 021~ F2-BF %

#2-1 Kotlin [ EM5 7

R RIS " B
abstract HRE

final NEJHELRIK final &

enum MEEE

open AI4& A open £

annotation iERRE

sealed RaESES

data #EE

262-2  Kotlint [ 5 R AB 15 75



Y SUE LR i PA
override EEXRY (AE)
open FIHRHCEIHES
final FIRRHATHES
abstract FEBRAREY P Hh SR R £X
lateinit FEIRF A1
#*2-3 KothnEP E’Jﬁi 7] MW 'Fﬁ?%
13 o] X BRAE TR TF " 2
private B, (XEF1ZERTIE)
protected BT EBA R 4R R % 2RI BT i/ (o)
public ZRIAE |, XShETiAIE]
BARRAEAL (EIREE—ERmIZFH—E Kotlin BB 4,
internal B90 , — Maven T#2 , 2% Gradle T2 , 181 Ant (£3589 — KB

RRmIFN—EXHEE)

%*2-4  Kotlin ¥ A2 AL B 1 7T

W H THE AT

[

in

HBRELTBIHFT , out T FMTF ? extends T

out EFELTENA , in T FNTF 2super T
%2-5 Kotlin ' [1] 5§ HUE IR FF
R A E LT 5 BB
tailrec J=' ﬁJ
operator FEHRH
infix EF‘—;iI_l?z‘Slo 530 , 28 Int FE XY BALEEEY infix fun Int.shl(x: Int): Int
inline AEXER X
external ShERER £7
suspend D IZER LY
#2-6  KotlinH [1)& MHAE 1M 157
BRI % :JZ]

const

HEIEMT

%2-7  Kotlint () S HE 15 75



SHIETHS L

vararg LRESBUEIHFT
AABKRSHENT , BN , REZRBABRRHMRIBASEERNEK Lambda , Hthf1ES
noinline BAFTENE , ATLAEA noinline X BEF{E1H, U0 : inline fun foo(inlined: () -> Unit,

noinline notInlined: () -> Unit)

B5% , BIANERE LAY Lambda RIAXNSHE A FIEFIRRE , B

fun outterFun () {

innerFun {
return //%Z3FEIEIR[E outterFun

}
}

erossinling TM{EA crossinline BRI Lambda FTATN E1ZIEFEB return 1R[],
XHEFHWERRZ :

— LB E TR ELATINTAREERERNE MEXRES —MUITLETXH
Lambda RIAXNSE , MIREBBWRIBREERL, EXME AT , i%Z Lambda KX
At B2 ) FE 3 return B, B THRIRIXFIE A ,iZ Lambda RIARSEEEA crossinline

1B TFIRIC
%2-8 KotlinH ¥ AR R ARSI 1T
BRI EBUEIRST " EA
reified B{KLEBISE

—crossinlinef Ui S5 40T .

inline fun f (crossinline body: () -> Unit) { //WBXEEEL £ B body SR —1 Lambda

val f = object: Runnable ({ //TENRTIANHER body S8
override fun run() = body () //SEIRBA crossinline f[§ return
RIEB AT

§ T _EHFBIGRT O T2 Ah, B — SRS Y S AR 2-
I 7

#2-9 Kotlint ) x5+



x # F W B
package E1FSAR
as KRR
typealias A2
class B
this ELIRNEE]
super REWRS|H
val FIERTERE
var IR TS E
fun BRI
for for {&IF
null 45518 null
true HE
false BiE
is FERUFI B
throw mHRE
return R[E]{E
break Pk EIAMA
continue YT —IRIBIR
object B fBIZEFSER
if Z AR F B if
else ZIEFIRG , 55 if
while while fBIR
do do {&IR
when I
interface EORR
file X
field Y 51
property =4
receiver EE
param =8
setparam RESH
delegate 1t
import SAEB
where where &4
by FIELEBH
get get BRIEY
set set BRIEY
constructor SR E
init FIIAILCIEIR
try FEmBR
catch SEHRK , &5 uy (EH
finally FERERITER
dynamic N

typeof

KREEX , MEHA




XYL e 7 g AR TS org. jetbrains.kotlin.lexer.KtTokens.java .
2.3 U FETE G ]

TR fE AR MWAETE 5 T IOz —, "N

Q 77 iEA) (if. when)
Q 7EHiER) (for. while)
O Bk¥%iEHA] (return. break. continue. throw)

2.3.1 ifRiAR

if.. elselE A 2B IR F RN REATE N, Hivelse&nl k). 1£
Kotlin?, iffg —MRIAX, BlI'E&iREl—AME (BRScala—F#F) o LT
AN/ I

package com.easy.kotlin

fun main (args: Array<String>) {

println (max (1, 2)) / /AR max () ERIEL
}
fun max(a: Int, b: Int): Int { / /BB max () EBIE
//ZRIANIREE

val max = if (a > b) a else b //EHIEERH if..else ®IANEEL nax B

return max

Ak, it H o SO PR A, B m ZRGE S iz B i {H -



fun max3(a: Int, b: Int): Int {
val max = if (a > b) { //EXB {} FHHBER—MCBE

print ("Max is a")

a / /B ERIFRANE R ZAERIE
} else {

print ("Max is b")

b //EE

}

return max

itE AR ), e — AT NHIREME. 5H46, EKotlin™ %A ZE1U
true?1:0IX FE 1) = o RIE R XTI Fik 2 fH Hif. . .elselE )

if(true) 1 else 0 //if.elsestl = uRIANMEHE

if...elseify BN . ifJ5 AOHG S A REE NS, 55 BRI AIE L
A /R

AR e 1

>>> if ("a") 1 //1f RREZHREINE , LLARFHHE"a" , R
error: type mismatch: inferred type is String but Boolean was expected
lf(ll n) il

A

>>> if (1) println(1) //if BREEAN Int £R | R

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

A

WMRFMERN RAE —FKERFEPAT, HAEHPRFES T
W% RO gmAE RS2 @ UUmn RS

>>> if (true) println(l) else println(0) //1if EEAES IS
1

>>> if (true) { println(l)} else{ println(0)}//REFMNRIZNBERINIMNLXES
1

GmREsl: Hif. . elseifF) FIWT A /2 15 2 ) 4F



fun isleapYear (year: Int): Boolean {

var isLeapYear: Boolean //BER—1NEEHEE
if ((year % 4 == 0 && year % 100 != 0) || (year % 400 == 0)) ¢{
//FIETREREE

isleapYear = true
} else {

isLeapYear = false
}
return isleapYear

}

fun main(args: Array<String>) ({
println (isLeapYear (2017)) /| N2 EE
println (isLeapYear (2020)) / / I

2.3.2 whenF it

when#& 1A R ZEL T switch...case R IA R . whenZ X} BT A W43 3 AT
B E 2 — AN 2 . {BEAE Ebswitchl 5, whenif& ) [ D Ee 5
hnes K. Rigo

Kotlin A% 18 VA K A, A AFIRATINS 7 SR A i AR ‘5 ok B
TnfE . HfE.

fun casesWhen (obj: Any?) {

when (obj) { //when FTIAD
0,1,2,3,4,5,6,7,8,9 -> println("${obj} ===> XZ—4 0-9 Z[EAHHF")
/ /1 EERFRIFS
"hello" -> println("${obj} ===> ENRFMFH hello") /| FrEER
is Char -> println("${obj} ===> XR— Char LEHIE") //is HEBFIH
else -> println("${obj} ===> else T Java Y case-switch Ff
default") // BRINERTZ

}

fun main(args: Array<String>) {
casesWhen (1)
casesWhen ("hello")
casesWhen ('X")
casesWhen (null)

iR



1 ===> XZ&—10-9[HM%~F

hello ===> XA ETFFFHEhello

X ===> X;&—/CharZEH ¥

null ===> elseXflFJavaifjcase-switcht ffjdefault

RifiER)—F, wheniE ) I —AN > nl L — M E, B
B i JE RIS NPME . 0 R HAh 73 SCEBANTH JE 2544 2 Bl else 7 >
(ZEfehdefault) -

WMRBATEIRZ 0 LT EHMAR AT, e P30 5%
PERE—E, FIE 540 FE:

0,1,2,3,4,5,6,7,8,9 -> println("${obj} ===> XE—10-9Z A%

A PLAMERRE S AR EH R AF NI 35T

fun switch(x: Int) {
val s = "123"
when (x) {
=10 = print (U =="—1or x ===
T=> prink (M= =
2 => print("x =
SN=>N i (tSe
pazselnt(s) —> println(Yx ds 123")
else —> { [ /EBIEAMR
print ("x is neither 1 nor 2")

}

] PUs— AMEAE B AElin— X EE £ 5 -

val x = 1

val validNumbers = arrayOf(l, 2, 3)

when (x) {
in 1..10 -> print("x is in the range") //R&HELE1..10
in validNumbers -> print("x is valid") //R&BEIIE arrayof(l, 2, 3)H
'in 10..20 -> print("x is outside the range") //ANEEE 10..20H

else -> print("none of the above') / /BRINBR 12



ety : Fwhenifi &) 5 — a2,

fun fact(n: Int): Int {

var result = 1
when (n) {
0, 1 -> result =1 //3 n=0,1 BEHR , &[E 1

else -> result = n * fact(n - 1) //F&7T 0, 1 AFMER , BIFEEEC n * fact (n-1)
J
return result

}

fact (10) //3628800

2.3.3 for{E¥f
for{GEA n] DAXHEAT H2 L IEAC 8% Citerator) XS Z b T, &L
s

for (item in collection) { //for in @I
print (item)

}

g R AR ELE A R G I EE — Aist, A PUX A f -

I~

for (i in array.indices) { //array.indices f#fif 7 ¥4l array
print(array[i])
3

Hrr, array.indicest A E AT N hrAIER . FRATH AT LAE FH BR 2L
withIndex ()2 1 T~ hr- 5% B TCER -

for ((index, value) in array.withIndex()) { / /T FAR index 50 5438
println("the element at $index is S$value")

}

F4h, Juf (Ranges) FikzUt o] T IEHH



for (i in 1..10) { //EBF 1 <= 1 &8 1 <= 10
println (i)
}

(METEECE NN

(1..10).forEach { print(it) }

HA R E R 01,1054 T 1.rangeTo(10) sR E0H . Hiinfllin
HEATIEE

UnFESEf]: ME — P KotlinfE FAE R B! +21 +31 +...
+10! AR,

FAME A LA factO R, RS SZEL T

fun sumFact (n: Int): Int { //ERZ4=HH

var sum = 0
for (i in 1..n) { //for in IR
sum += fact (i) //sum Bl fact (1) KA

}
return sum

}

sumFact (10) / /4037913
2.3.4 whileffi 3

whilefldo...whilefg &R FE A7 N5 C. Javail 5 &R —2. 18
N IR



package com.easy.kotlin

fun main (args: Array<String>) {
var x = 10

while (x > 0) { /18 x RF0
e
println (x)

}

var y = 10

do { //HAT do
y=y+1
println (y)

} while (y < 20) //while FIBRRMG , v EREE LA

2.3.5 breakfcontinue

break fllcontinue i+ #5 /& FRAZHIEIA S5 M0, 3 B A RAZ 1L 1A
(HIrEkEe) , (HE —FHNEXH, THaaNH.

breaki& T T 52 45 K — MEM, BB IEIME, R EHATIE
A5 B

1.\ 37 5. FTEIEE1~10, R EE B RO 4 T Ep

N FATE FH for B3R ST BN 1~ 102 [ O # ,  38 BBEUH {5 FHbreak
EEGIEY RN MM E VN L I

for (i in 1..10) { //for in 1B
println (i)
if (1 8 2 == 0) {
break [/ BERHEA for BHK
}
} //break to here
A
iR
1

2



continueif &) /& RZEARIIEIN, (HEL S LT —5 5. nl LA
] PR e A B AR M EE R AL T b, BREERITEIANO, AT T —5eTE
. TbreakifA) N & FE LA, BRI H

2. [y FTHIEU 71~ 100 77 4L

N ERATE F for GRS FT BN~ 109 52, 18 2B B0 8 1
continue & AP IE AFCAEIA, LI RITEIAFT BRI RR . ARBSRFIan T -

for (i in 1..10) f
if (i % 2 == 0) {
continue J/RITTFT—N 108, #E for B
}
println (i)
}

R

o~NOwR

2.3.6 returniZ [r]

fEJavafICIE =, returnif G2 R WA 1o BEIRFEScalafl Groovy
FAEF T, eREIR [EME AT AAS TR R freturn & AR R, HER
AIIIRIN A ] returni® &) i 4 i XA BE 28 5 ) TR B (TCHRAE D C
HARSER )

fEKotlin™', g 7 RIANAME, H iR [EME K 8B 2K 2 =8
returnit AR B HAE . AR~ a0 T -



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

return atb //iXEM return ANEEERE
}

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

return a //return NEEEIE
} else{
return b //return TNEEE R

}

FEKotlin ™ A] PAELFEAE A «="4F 5 3% [0l — > pR AR, 3K A R PR
NI E. AR

>>> fun sum(a: Int,b: Int) = a + b // (1)
>>> fun max(a: Int, b: Int) = if (a > b) a else b //(2)
>>> sum(1l,10)

11

>>> max (1, 2)

AV A Z R
% (1) W AHFRIEAR S B sum() R %

% (2) kbifelseRiE AR EIf 22— ME, FATEHBEHREAKE X
Mmax() PR

>>> val sum=fun (a:Int, b:Int) = a+b //(3)
>>> sum

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

>>> sum(1l,1)

2

# (3) A fun BT AW T ANMEAREL I HEREHRE
HORSCI R E . T BERAISE, Ja 1 s B TE A A e KHE 5 (MR
R E B RAE . Filan S AR



>>> val sumf = fun(a:Int, b:Int) = {a+b} //(4) BEEERFRANFREL

>>> sumf

(kotlin.Int, kotlin.Int) -> () -> kotlin.Int //(5) sumf B— P ESMELHZEE
>>> sumf (1,1) //(6) //BA sumf (1,1) , REIMHE—NEK

() => kotlin.Int [/ (7)

>>> sumf (1,1) .invoke () //(8) //{EA invoke iAFHEZ

2

>>> sumf (1,1) () //(9) ERES () BAR , IR invoke () REAREM

2

AREN TR I

(4 b ERFE S {3 RIA R B 1) /2 — P LambdazR 1A 1.

& (5) Ab{a+b}HZEM & M (kotlin.Int, kotlin.Int)F!()->kotlin.IntfHk
5 R

% (6) A 7 sumf() k%L

% (7) fbrhsumf(1,1) IR [FUE 2 — 2L ()->kotlin.Int, A ZE
REIEUE2. WA SEIL IR R EA e ? BB (8) 4b.

% (8) Ab# FHinvoke() PRI A S FL1E 1 FH BRI AL

fEKotlin ', (OFR/ERFXS N 2RI EB KL, Winvoke()o FATE
HOiBEFRAM . Bt (8 5% (9 L2FNMHNE
%o

AT AT DU fun Q8 50 B BB R = IR S, N R e
vt BRI (YA, ARG

>>> fun sumf (a:Int,b:Int) = {atb} //EHEERAFRAXNFRAREK , FTBIXEWN {1 RT
— Lambda

>>> sumf (1,1) //REIZERIZ—MNEE () -> kotlin.Int

() -> kotlin.Int

>>> sumf (1, 1) .invoke () //{EM invoke AR

2

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

>>> maxf (1,2) / /3R EERY sumf () REELL X BRIREIRE R — MR

() => kotlin.Int

>>> maxf(1l,2).invoke () / /B invoke () REUAR maxf (1,2) R
2



A PLEH, sumfAlImaxfQ)r i [BIE A 2 R AR

() -> kotlin.Int

X g 5Scalasg AN A . 7EScalad, i AT K$ES (TR E 2 —FF
1 2

scala> def maxf (x:Int, y:Int) = { if(x>y) x else y }

//scala BIRPFRANT () , REIEBRAR Int
maxts (x: Lng, y: Lne)lntc
scala> def maxv(x:Int, y:Int) = if(x>y) x else vy

//scala A% (V5 EE® () FNBEEMN
maxv: (x: Int, y: Int)Int

scala> maxf (1,2) //B¥EE maxf (1,2) R, REERZ— Int
resd4d: Int = 2

scala> maxv(l,2) //BE
res6: Int = 2

A LLE H, maxf: (x: Int,y:Int)Int 5 maxv: (x: Int, y: Int)Intf) 254 & —
FER). fEIXH, KotlintgScalaft K¥E5 HIMEH ER& 7 RAFER . AR K
#0702 B 28 Finvoke() B #sumf(1,1).invoke() »

Kotlin " returni® &) 2 ML (1) o8 B0k e 44 R B ik [m], (HSEAE
Lambda#¢iZ = ié Hreturni& (IS, W ELLIR P 5L AN = ST filan
N T A R S AN R -

val intArray = intArrayOf(l, 2, 3, 4, 5) //FBB—4 Int #¢A
intArray.forEach ({

if (it == 3) return //{f Lambda RIANHH] return BEEHRERITRIINZE I
println(it)
}

iR

1
2



BRI E IR A CRIIT A AT fbreakif &)

M FA 145 forEachfE A — AN 44 B fun(a:Int), X ANEE 44 bR HL Y
returnits A1) AN 2k B forEachfi 3, A K15 continue i &) {5 «

val intArray = intArrayOf(l, 2, 3, 4, 5)
intArray.forEach (fun(a: Int) { //EXE2—1TEREH
if (a == 3) return //MREFFRHPIRE , hFiR LEMNERBRL fun(a:Int) , 8
EEIA AL
println (a)
1)

B R

aahLDNBR

AT B B returniE AR B AL, Kotlind&S 24t T @Label (Fr
2 SkiEwlREER), HAE2.3.7WHUHRE.

2.3.7 #HrZ% (label)

fEKotlinH A KA XA 7T LAHFRZE (label) kAR, ARZEMIH% L
AR R IR@FF S, Wabc@. _isOK@ER A Mbras. FATA LA
Labelbr%5 k4% filreturn.  break@ continuei& &) Bk (Gump) 17H.

(VEVRLINE

val intArray = intArrayOf (1, 2, 3, 4, 5)
intArray.forEach here@ { //here@ B—MIRE
if (it == 3) return@here / /HATHES BEEEE] Lambda RIATARE hereefl, 445
T— it=4 BOER 1B
println(it)
}



R

ah~DNRE

FAELambdazZ ik TSR AL AN T #5%5here@, 7] LLIX A : i
PR 2 T 0 sk 7 LambdafRik AR AT N H bk, AR e ARk
N 48 F return@here Bk #% 42 LambdaZe 1A 2 izt bk Ab o IXFEACHD 5
JIRZAL

FEh, WAL R AARES, TIN5, 2455 5 U %Lambda
BRI E R 42

A7 B TR

val intArray = intArrayOf(1, 2, 3, 4, 5)

intArray.forEach {
if (it == 3) return@forEach //iR[Fl@forEach #b4ks: F—/MEv

println(it)
3
B
1
2
4
5

I iZ Lambdaz® ik 21 R forEach, FiT AFRATT AT DA B f22 4%
return@forEachBk 4% 2| M b AT~ — 45 .

2.3.8 throw7 1Az



fEKotlinH throw /2 RKIA T, ERRAERHRIE Nothing. %R
H1EH, 5C. Javail s HFHvoid= B —F.

>>> Nothing::class /7R K| FIRIERT | IRENX AN Nothing HAYKE!
class java.lang.Void  //Nothing HIEMEIR| Java HH voiq 2EE

BTATEARS S, FNothing K bric TC iR [F] 1 BR 4 -

>>> fun fail (msg:String) :Nothing{ throw IllegalArgumentException (msg) }
//REZEE Nothing , RRNZEBKEAZREFEMET
>>> fail ("XXXX") //iBA fail ()R, BEEENHERE
java.lang.IllegalArgumentException: XXXX
at Line57.fail (Unknown Source)

F4h, AR throw B AR B IR — AR, B S )
2% JyNothing, R BIANT -
>>> val ex = throw Exception("YYYYYYYY") //ex BERNFEBREN Nothing,
EVE S

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

~

>>> val ex:Nothing = throw Exception("YYYYYYYY")
//BINEE ex BYER S Nothing
java.lang.Exception: YYYYYYYY

THh, I yexZ & & NothingZ R, EAEEME, rULEFEAS
A2 R4

2.4 PAERFEEZ
Kotlin R 3R ATT24 B OB AL FiE S — S e B S B, 3

LeHRAE R HAT B E AT R (e mlioe) FEE R e ). XL
TEFF AT 5 5 (0



KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken

KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken

KtSingleValueToken

KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken

KtSingleValueToken
KtSingleValueToken

KtSingleValueToken COLONCOLON

KtSingleValueToken
KtSingleValueToken
KtSingleValueToken

KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken
KtSingleValueToken

KtKeywordToken NOT IN
KtKeywordToken NOT IS

KtSingleValueToken
KtSingleValueToken
KtSingleValueToken

LBRACKET = new KtSingleValueToken ("LBRACKET", "[");

RBRACKET = new KtSingleValueToken ("RBRACKET", "1");

LBRACE = new KtSingleValueToken ("LBRACE", "{");

RBRACE = new KtSingleValueToken ("RBRACE", "}");

LPAR = new KtSingleValueToken ("LPAR"™, " (")

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

DOT = new KtSingleValueToken ("DOT", ".");

PLUSPLUS = new KtSingleValueToken ("PLUSPLUS", "++");

MINUSMINUS = new KtSingleValueToken ("MINUSMINUS",
"__II) ,.

MUL = new KtSingleValueToken ("MUL", "x'");

PLUS = new KtSingleValueToken ("PLUS"™, "+");

MINUS = new KtSingleValueToken ("MINUS", "-");

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

DIV = new KtSingleValueToken ("DIV", "/");

PERC = new KtSingleValueToken ("PERC", "%");

LT = new KtSingleValueToken ("LT", "<");

GT = new KtSingleValueToken ("GT", ">");

LTEQ = new KtSingleValueToken ("LTEQ", "<=");

GTEQ = new KtSingleValueToken ("GTEQ", ">=");

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

ARROW = new KtSingleValueToken ("ARROW", "->");

DOUBLE ARROW new KtSingleValueToken ("DOUBLE ARROW",

n:>n) .
r

EXCLEQEQEQ = new KtSingleValueToken ("EXCLEQEQEQ",
==

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

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

EXCLEXCL = new KtSingleValueToken ("EXCLEXCL", "!!"™);

ANDAND = new KtSingleValueToken ("ANDAND", "&&");

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

SAFE_ACCESS

new KtSingleValueToken ("SAFE ACCESS", "
EENL:

= new KtSingleValueToken ("ELVIS",
= new KtSingleValueToken ("QUEST", "2");
new KtSingleValueToken ("COLONCOLON", G LB
COLON = new KtSingleValueToken ("COLON"™, ":");
SEMICOLON = new KtSingleValueToken ("SEMICOLON", ";

DOUBLE SEMICOLON

ELVIS
QUEST

n').n),.

") s
new KtSingleValueToken ("DOUBLE
SEMTEQTEENIY RS a

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

= KtKeywordToken.keyword ("NOT IN", "!in");

= KtKeywordToken.keyword ("NOT Is", "!is'");

HASH = new KtSingleValueToken ("HASH", "#");
AT = new KtSingleValueToken ("AT", "@");
COMMA = new KtSingleValueToken ("COMMA", ",");



2.4.1 EAEFL Y

Kotlin P #ERT ML e 2 (Precedence) W1#R2-100T7R~ .

#*2-10 HBAERFRII

m % & I A s
== J&4% (Postfix ) ++,--,, 0,2
B4 ( Prefix) -, +, ++, --, | labelDefinition@
L FEEEE (Type RHS ,
right-hand side class type ;, as, as?
(RHS) )
FEFRENS ( Multiplicative ) *, [, %
MR, ( Additive ) +, -

X a)3EE ( Range )

(IRERET

BRI Infix ik B0 L8 IntFE XY R infix fun Int.shl(x: Int): Int {...},

XHEER 1shl2 , EETF 1.shl(2)

Elvis #{EFF 2
R RBIEERF (Named checks ) | in, lin, is, lis
EEER K /N ( Comparison ) < S oy e
FEEMFIRT ( Equality) = =, === |==
5 ( Conjunction ) &&
8} ( Disjunction ) \\|

=K Mi{1E ( Assignment ) = 4=, -=, %=, =, Y%=

NEIX LR RT, Kotliny — Jote (R R7 22 M i 28 AN — Jo i A7
S ER TR 7 AE RN 1 R BB e . SRR 1R 1 pR RS 22 H
operatorfEMifFAnic, A HERAERT pREUE FH infix (B R FRid .

2.4.2 —ILEERT

—JCHAFAT (unary  operation) A FUSRIRIEART M A% el AR 4

Yar’
=

1. ISR HERAE 1T



A SRR AT E SRR BT, 20 A R 2- 110K .

£2-11 I BEAERF

+a a.unaryPlus()
-a a.unaryMinus()
la a.not()

LT 52 B 3 — Jo iz FAT R 7= 11
package com.easy.kotlin

data class Point(val x: Int, val y: Int) // (1) FEBBEUEIE roint
operator fun Point.unaryMinus() = Point (-x, -y) //(2) operator {BIffFiE

i— N EHIRFRTERL

(ML

% (1) AR Point¥dli 2L .

5% (2) Kb H operator < 8 - S I B %K pK ZunaryMinus() -
MAAAS 0 -

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

import org.junit.runners.JUnité

@RunWith (JUnit4::class)
class OperatorDemoTest {

@Test

fun testPointUnaryMinus () {
val p = Point (1, 1)
val np = -p //B¥#EER unaryMinus () EEEBURER -
println (np) //Point (x=-1, y=-1)

2. i3 T i YR AR R AT



incOMdec() & EUL AR [Bl—AME, B T WME 25 18 B ++ 8- E /)
B, IS ERPIREXIR EME AR, BARREE nR2-1207
7No

F2-12 AR (R 7

*& & K B OER
at+ a.inc)IREER a
B o a.dec()iR[E{ER a
++a a.inc()iR[EER a+1
- =g a.dec()IR[E{ER a- |

2.4.3 T IuHRAERT

Kotlin ™ ) ~Je BT A HABHEAT . BRI ViR BRAERT . TR 30
FFy SEIFERRIERT . MSE S A ERIERT . ElvisBRIERT . LURHRIE
FE PR SR, R IEIEA1 2 HI4.

1. HEARIBHAT

KotlinJEARIZESFE N . . B, BUE. WHREESSE, W
Z2-13f7

#£2-13 HARBHEFF

atb a.plus(b)

a-b a.minus(b)

ax*b a.times(b)

al/b a.div(b)

a%b arem(b), a.mod(b)
a.b a.rangeTo(b)

(VEVRLINE



>>> val a=10
>>> val b=3
>>> a+b

L8

>>> a-b

-

>>> a/b

3

>>> a%b

1

52> @b
10..3

>>> b..a

5015 ALL0)

/ I IERIE R
/ | RERIETE
/ | BRIERIETE
/ /ERRIRIETS
/ /SERERIER
/ /SEEHRIERE

fa] L) Y B HARA AT X A2 W 1. F7 ZE R Ve B E AT
a.b5b..aff) X 5l

2. AT R I+ I8 ST B K

S ARG 211

S M
1

>S5 1+" "

//String EEISEH THIERER

//Int EELGEEFHIRIER plus (other:String)

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
public final
public final
public final
1+Il"

n

operator fun plus(other: Float): Float defined in kotlin.Int
operator fun plus (other: Int): Int defined in kotlin.Int

operator fun plus(other: Long): Long defined in kotlin.Int
operator fun plus (other: Short): Int defined in kotlin.Int

M EHE B REI LLE L, FKotlind 1+ A YR (FH EbScalaiE:
5, HXFEMKotinfCEBAARAL) , HEewiH HtoString() %L

SKAH N :

>>> 1.toString()+"" / /5 8 Tnt ERRY 1 3EHRAY string BBAEAN 1

3. HE L E BN “+” s HAT



N T AE AN R Counter B 2 (1 “+718 HLAT R BE INindex I T4
o ARSI T:

data class Counter (var index: Int) / /BB — M EREE

operator fun Counter.plus (increment: Int): Counter { //E#§“ +' BEF

return Counter (index + increment) //iT#(BE2HYSEIN:index ML increment
1

MR
package com.easy.kotlin

import org.junit.Test
import org.junit.runner.RunWith
import org.junit.runners.JUnit4
@RunWith (JUnitd::class)
class OperatorDemoTest
@Test
fun testCounterIndexPlus () {
val ¢ = Counter (1) //BEBR—4 Counter W& , #J14{t index = 1
val cplus = c + 10 //BRAEHMINEEER
println (cplus) //IR[E] Counter (index=11)

4. inBAELRT

it EFF M T containsO R EL,  INFE2-14F175 .

-

#2-14 ind{E

& X N M iE AR
ainb b.contains(a)
alinb 'b.contains(a)

5. & 5] V7 ) BEE ST

G| Ui 3R AVERT 5 365 (18 BV IR A A & AR S HU M get M set,



MR 2-15171

#2-15  R5| Vi EAERF

& X N B iE ok

a[i] a.get(i)

ali]=b a.set(i, b)
6. I B 1E A

INE SRR Qe v i Hlinvoke( R, Ry 22850 H o e 45
HNinvoke( R IS . BARRIHH7R Bl W1 2- 167 o

#2-16 i HEAERT

a() a.invoke()
a(i) a.invoke(i)

7. TR E AR T

N FIREERAE, #lina+=b, ZmiFEayoiAE A Ma=a+rbfAIE (X H
AL E RN a+bPIRM DI Zal) 2R o TH & IR AE A E 5 B
A B2 2R PR A N R 2-17 FT s

#2-17 T E IR ER

® & = W E %
at=b a.plusAssign(b)
a—=b a.minusAssign(b)
a*=b a.timesAssign(b)
al=b a.divAssign(b)
a%=b a.modAssign(b)

8. 55 5 AN SFERARAT



Kotlin " 1 S 7R (1 AR S 4 -

Q SIHMSE===== (WANFHIERE—X%) ;
Q it SE==I= ({¥HequalsO)HIH) .

%218 AHSE S A SHRAEA

= & = W E A
a==b a?.equals(b) ?: (b ==null)
al=b 1(a?.equals(b) ?: (b === null))

“=="PAERTE SRR EREE R N R R RIE S, HTRIE
nullff. =E&E: WRakh Enullﬁ'JlﬂﬁHequals(Any?) HOFREIHAE; A5
M (Bla===null) #kitHb===nullf{{H ik

Y Snull @ AL, a==null<#% B 315 #: ~a===null.
QVFE. ===fll==A" Al EH#,

9. ElvisE1{FE 7 ?:

fEKotin®#', Elvist/ERF4R: € /& Rnull i 17 Lb . a2 i

y = x?:0 //fFELVis #AEE?:

FEhT

val y = if(x!==null) x else 0 //ZMif..elsei®’

F B R Enull 2 A PR

ElvisB/ERF <27 — A Zotia /AT, RS — DM ERIESOVE, MR
12— DN ERARRL 5 NS5 ﬂﬁl_lﬁl L3R MR E. BR=Iusk s
FATHIARIER, 40 RIER H 3 E A R BLNFS



KotlinH %A XA 1Y) = Joia B fFtrue?1:0, BUMARZ BI2&if(true) 1
else 0. M ElvisEA/ERTF BAEFE T I = tia AT

FAEJavab B = oie BBV E E BEHEJ T mNIR, w1l
R

String name = "Elvis Presley";
String displayName = (name != null)? name: "Unknown"; //Java

A LU A Elvist# A E AT B AR -

String name = "Elvis Presley";
String displayName = name?:"Unknown" //MER Elvis BIEM

AILVE W, HEWVIsERVERT <2 r] DA BRIMERVIE. . else 45 14 515
LR HEVISERIERF AR Enull GE% [
NullPointerException) , HWAHEEAE.

ElvistR/ERF XA DI EAESpring R IARIE S (SpEL) HAERME, 1E
Kotlin s 24 5R % A H A SZRFIXAMEE T .

AREVIN I
>>> val x = null
>>> val y = x2:0 //ZEMRNBIERE: if (x!==null) x else 0, kb& x===null , FFIA
1EHE else B3z , IR[E 0
>>> vy
0

>>> val x = false

>>> val y = x?2:0 //x 2 false - ﬁﬁ‘ﬁq‘ﬂ; x!==null , FEL\J\@E{EE}E% X 2&% false
>>> y
false

>>> val x
>>> val y
>>> g

mwn

x?2:0 //x!==null , iRME x K&

I

"abe" //x!==null , iR[E x E

S B ()

>>> val x
>>> val y
>>> y

abc

It



10. ELEBHRAERT

KotlinH ft A5 1) bl B 2238 A 4 1 D9 % compare ToO R LA A, X
AN PRERR ZLR [P IntfE,  BEARIIRS N OC R AR 2-19F17

%£2-19  HEBERAERT

& 5 RN iR
a>b a.compareTo(b) > 0
a<b a.compareTo(b) <0
a>=b a.compareTo(b) >=0
a<=b a.compareTo(b) <=0

11. Hinfix K # 3 & P8 EAERT

FATRT Ll H % infix e BORSEI PR IRAERT . AU R B0 F

data class Person(val name: String, val age: Int) //FBH Person ##E3E

infix fun Person.grow(years: Int): Person { //FBH Person KRR GHEIERTELN
return Person (name, age + years)

}

ARG

package com.easy.kotlin

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

@RunWith (JUnit4::class)
class InfixFunctionDemoTest {

QTest fun testInfixFuntion () {
val person = Person ("Jack", 20)

println (person.grow (2)) //BEiZAAE
println (person grow 2) //BEFRANIFEAR

R



Person(name=Jack, age=22)
Person(name=Jack, age=22)

2.5 f7F B

BATAE* Kt SO T3k 7 B package iy 44 25 18] . 40, 7E
PackageDemo ke A IS, $2H8 a0~ 77 == B AL

package com.easy.kotlin //FRBRE

fun what () { / | BLR R £
println("This is WHAT ?")
}

fun main(args:Array<String>){ //—PETHEREBE M main () B
println ("Hello,World!")
}

class Motorbike({ //BLEmEAyE
fun drive () {

println ("Drive The Motorbike ...")
}

Kotlin () H sk 5B RIS/ T ZBIL RS, WA SCHE RS DL SO R 4
FHMERALE

I SR — A2 PackageDemoTest 5 PackageDemo E [F] — /M3, T
H, WATHATERIESANEMMEL AL, TOEREEEE .



package com.easy.kotlin

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

@QRunWith (JUnit4d: :class)
class PackageDemoTest {

QTest
fun testWhat() {
what () //BEl—1MEmREE FTREHFT UNEEIEH
}
@Test

fun testDriveMotorbike () {
val motorbike = Motorbike ()
motorbike.drive ()

Hrp, what()p% % 5PackageDemoTestZ1E [F] — My & 250 1,
R DLEF A, AFES AN . MotorbikeZk 5PackageDemoTestf [A] i
éj\j;ﬁ [e]

WERALER — NN, AT ZE AR N KRR . Fln,
FA17Esrc\test\kotlin H 5 T #72 —/package  com.easy.kotlin.test, fifiF
package com.easy.kotlin T [H SRR &L, ~BI40T -

package com.easy.kotlin.test

import com.easy.kotlin.Motorbike / /B AZE Motorbike
import com.easy.kotlin.what / /B NBREE what ()
import org.junit.Test

import org.junit.runner.RunWith

import org.junit.runners.JUnit4

@QRunWith (JUnit4d: :class)
class PackageDemoTest ({

@Test
fun testWhat () {
what ()
}
@Test
fun testDriveMotorbike () {
val motorbike = Motorbike ()

motorbike.drive ()



KotlinZ= ER A 5 A\ — L B, 2145 Kotlin L4

kotlin.*

kotlin.annotation.*
kotlin.collections.*
kotlin.comparisons.* (H1.1#)
kotlin.io.*

kotlin.ranges.*
kotlin.sequences.*
kotlin.text.*

RIE H AR T 6102 S NI,
Q JVMPE LSS N I

java.lang.*
kotlin.jvm.*

Q JSTEEXBNSANERE:

kotlin.js.*
2.6 ASF/NGG
W AR S], AT LAE BKodin I IEVEM Mg, AMFJava

WAL, Fr S EAMS R BRI EJamET o, ARk
BRI Kotlini®s 5 KU /). 2B 3EFR A 4 Kotlin 2R R 4p 5 a4 56 .



LSy S > I > 52 I
3= R RG Hu] Ry
EJava. CHIC ++iE S — 8, KotlinlE 5 2 “Fr SR H dmigiE
57, B, WEESHRRNAGHEN T :

Q  WADEEEE A1 A ST AN [F] R 2R
Q Gy EIX e
QXU 2 8] anda] B AHAE F

HAVEg R 5 P SRR E) B 2N 1 kg B de s e i e R AL
RIRIINS R T I B2 /b= 1] o

RUMARGAESHE S A ARE RIZER, LEENZER RIS IE
I TR Sas AT N R e s By A b AR — M iEit 5 b, #f
—RFERIRB ARG H A ST S BRI T R ) SR R BISR A A UR
DR 3 & REdg ok e 2R P T SE R . PR, A 2 AR IR KA, BA
LeA7 2 /0 LB IR BER R SRl aR, U 9k

AR A 2H— T Kotlinf) 2R R 5t
31 RMR%G

ERL (typing, MMRISALFRIR) AL FE M T — 4L bR LLEAR R
B RAEHE A a T BUE BT R (AR ED) MEKER. BOETT
ST, AR ECE AR B — 2 e S LE R L AL R, A TR X 0 A ik
gedbib . BAS. TR BEUGE R SR T DU R AR e i
& Mz E AR A EERF AL

3.1.1 M ARG HMEH



RN RS, dmddan ] A LE B TR KA AULRLSE
BRI . Xt IE 2 5R R AE 5 REE SR 4 58 2 ARG 2 4 1 R P 1 S A
Z

A, EARMRAEIR T DIRMEH G S SRR . S8R0
EEAE, HTA TREKEAE, SASRMENE T BN sy,

A TR, AL DUE G A0 B TAE. XS
I AR B S i G2 IR B S I ok A @ . a0, Javad 9747804
char[]s={"a",'b','c'} Al 45 H 2 A String  str="abc" il /& e i B, e LAY 3
FEFEH . T A

FRFBEAACHTE R R

jshell> char[] s = {'a','b','c'} //FHHA

g ==> cl’lar[3] { |a|' lbl’ ol }

jshell> s[0] /FBRE—ARTE  EETHRE O
Ghgy ==um Ul

jshell> s[1]
$4 ==> 'b'

jshell> s[2]
Sl == gl

AR

jshell> String str = "abel / / FEBRF &R
str ==> "abc"

jshell> str.toCharArray(); //String FEBVEEMALFIFEA
ST ==>"chaxn 3] { Tat, Ul et

3.1.2 JavaZifl R4

JavaZ$A Z 48] LAy B 1 TR 3- 1R RO



short
: S
S g1t e
= HY 5 — AT
H AR (primitives) © ot HEE E RS
p double e
| FffH © char
/R ® boolean
A 27 (class types) 5 | AR B T o 01 7
" | F % Ml (reference types) e[ A (array types) HONTE, A R
- ZHLRTIZA, type variables)(* g & 7 et iy
11:fi% (Annotation) b ANk LY
25454l (enumeration type) 3R AR R
bl
| —MRRIFIFE © 2sa|pgnan

K3-1 JavaZi#l 24

XFJavat Wnull, H1RZ bR Gr iy . Flan.

int 1 = null; //type mismatch : cannot convert from null to int
short s = nulls; //type mismatch : cannot convert from null to short
byte b = null: //type mismatch : cannot convert from null to byte
double d = null; //type mismatch : cannot convert from null to double
Integer io = null; //4mi¥

Shglee S = il //4miE ok , (BIZITHY#E NullPointerException

BB IR G 5 B 2R B QU AAEAFEGE 7 0 h

Q  FEARAEERBEG RN, A EGHRy—RAE, HEE
HAAFEEAR L (PERERD

O SIHEdERMAEG RN, Bemk Balsl i (R i
—HUNAE, TR EARE ARG AN L, AR ik Bl
[R5 1 36 TR HE R R At

3.1.3 Kotlin[fj2ER 24

Javasie — /ULl T [ RFEE 5, (H20N 1 ife )y ik
FEGIN T EARLIEIA . N T RENS R XSS A K ST 2 ploxt GaRAE,



Java NBE— DA R A 51N T N A28 A (wrapper
class) , intfJELEEZEM G EInteger, MJava SHRGIA T HBEIZER / #F
FapLE, (18 —F AT LA B4, Java NN SR UGS TSR0 7 AH Y. (1) B
B,
Q J54K2E%: boolean, char, byte, short, int, long, float,
double,
Q FHAMNE3ESEA: Boolean, Character, Byte, Short, Integer, Long,
Float, Double.

Kotlinth 234 T FHAT, RATQ@MAR, ik e ARt
0%, 2 EBRATERE, SRR LR SRR R A

KotlinF 454/ 5 AT 28 R A AIR AT 22471 . Kotlinth 5 A T %52
T, AT A ol S PR T4 KRB . R s 7T 451 F
AT 551 L2 IR0 th— A BIRRRG . A L.

KotlinZ& & JZ IR &5 ¥ an & 3-2 T 7

Any?
|

[ Any ] [ String? ] [ Int? ] [ MyClass? |

Nothing?

3-2  KotlinZ& Y 2 R 45 1)

WA AU AT SRR, IR ISR B, KRR
T B FR BT 2 R
Xt FKotlint (7 KR &, AR 2 2RA 5 Javar R 4a #0796



BRI RE, W1R3-1FT78.

Kotlin X B 1 0] 2= 207 20wt A 25 T Java b R 2 A B2 8,
223-2017R 6

%3-1  Kotlin {14 72K 5 Javarh J7 46 19807 KR

Kotlin Java
Int int
Long long
Float float
Double double

%*3-2 Kotlin {1 ] 2407 KA 5 Javart ()R A8 £ v e A

Kotlin Java
Int? Integer
Long? Long
Float? Float
Double? Double

fEJavart, MILAE T B 5| AT R M R it FE A2 S R 1
LEFERAE, Blnind: Nlnteger. FidK, MInteger’s Aintglt & PrF ¢
E. A, 7EKotlint IEFHF I IntF v] 5 H0 7R Int? 75 Bk 47 2%
FEERAE. TR, JE2 It 2R B 2> 4 g B4 B B3 AE R A E s 25 Bin,
1A I 2 A7 2R 0] . Fan R A RS, oI A 1 i %,
a===biR [A] [{]/&true; M2 NInt?(IHE, a===bik [A][{] & false.

>>> val a: Int = 1000
>>> val b:Int = 1000

>>> a===b / /5| BBEE
true

> =y //{ENEE
Eruec

R B S R true, Rl oNas bEATTESE LR IR BUERERT, 251
TJavar R FE A E 2RI



>>> val a:Int? = 1000

S>> ival s bsin 2T =000

>>> a==b

true

>>> a===b //B[FEE Int?2FEMNTF Java P Integer BFRER , XB a. b 5|HAIESE
false

ATLLEH, Ya. bHECARSRAE), a5bi 5] H AR, &
15 1 1) B B anER 3-3

#3-3 Kotlin " [1J«%5 175 )i B

" ET NS Ih g i B
= M1E , B BIEERtEN
= EFTEHE , (ERIZE , MARSIA
=== TESFTEE  AMILRE , MEXELERSIA , RARE—RA HE

F4bs Javarb B — N BONRFRIFER A . IXANRBRET[], X
NS ERATEEA KNI . KotlinF 7 T X NEZH A A B 1
1BV, Kotlin (& 5 B (8 FH Array B AR R B AH KA . XA Array &
XTget\ setii K%L, [FIBA—size B HERERAKE, ©F—1

5] B0 2H J0 3R ) IEAR FIterator ) B $iterator() . 5824 & LU0 R

public class Array<T> {
public inline constructor(size: Int, init: (Int) -> T)
public operater fun get(index: TnE): T
public operator fun set (index: Int, value: T): Unit
public val size: Int
public operator fun iterator(): Iterator<T>

Horpr, #iE RBERAT AT LAX 4 H -

>>> val square = Array(5, { i -> i x i }) //Mi&5 PTENRA , TEZVHRER i*i
>>> square.forEach (::println)

0

il

4

<)

16



9w R FH ) /&boolean[]. char[]. byte[]. short[]. int[].

long[]. float[]. double[]; Kotlin B4 FH 1 8™ BRI XS NAXAE )
eI 5

BooleanArray

ByteArray

CharArray

DoubleArray

FloatArray

IntArray

LongArray
ShortArray

3.2 AR A

B ¥FJavafll Android H & - O R 7 ekt 7% (Null Pointer
Exception) o KONHAEIBATH SSEREABEAR BT 2RI, 1k
HRFE RS FA L.

B2 R H I B ASReAE Gm PERT IR PR T A LR RS Fe 5, R K=
B IX A e ? HACRAEIE S 1B IX AMAT. Kotlin B A A 4h .
ftJava 87, FATA] LA B Optional 28 Y Sk KA v 5 287,

package com.easy.kotlin;

import java.util.Optional;
import static java.lang.System.out;

public class JavaB8OptionalDemo {

public static void main(String[] args) {
out.println (strLength (Optional.of ("abc")))
out.println (strLength (Optional.ofNullable (null))) ;
}

static Integer strLength (Optional<String> s) {
return s.orElse("") .length();

//Optional FEIRH] orkElse FHix , FMT Elvis RIANHIZE



BATRET, Hdan T

3
0

(B IXFE AR IR AN AR A “HUHE”

BFHX T, Groovy Rk T —Fh e A hul@ it / Jr kil il e
R

user?.getUsername()?.toUpperCase(); //Z4&RAR 2.

Swiftth A RUNR1EE, RAEREOptional 2R I,

KotlinH {1 H T Groovy H i 12 4 HRF, FHi4t 7 Optional XA 1]
i, BB AESRMTE I ?”, Bk [ Optional 7 X .
_F Tl Java 81151 FHKotlink 5 i WA I fai e, LA 1 -
package com.easy.kotlin
fun main(args: Array<String>) {
println (strLength (null))

println (strLength ("abc"))
}

fun strlLength(s: String?): Int ({

return s?.length 2: 0 //2 . eERIBRET , 2.2 Elvis IBEH
}

Horp, FRAE A String? [FIA£3K 14 7 Optional K12 &, AHLLZ T, B
T RIR? HR—H TR
1545 Java 8] Optional#2 L f{jorElse:

s.orElse("").length();



HAFKotlin™ & & i i WHIEIVisiZ H A5 1 -

s?.length ?2: 0

2T, FATE G A4 2 i 4k 22 H Java 811 Optional Ve ?
3.3 UEBRIERT

PitiJavart () — HEnull KB A ZUREAR ARG IE | B 3RATT8 FHJava t K 1)
iz, FRATHIACAS K Z 2Bt . an R ERATTA AR 18 2]
NullPointerException, 75 EAE M H & Z AT A5 H A W e 2 5 Jynull.

Kotlin IE @R Z MARIIETE T —FERT L2 . By Zdid
— /AR RIS T2 R AE € — N SR BT S RN T .

BATAT MR X LS

>>> val str: String = null //4wiFEAEE: ARTEStringKAlffstri

error: null can not be a value of a non-null type String
val str: String = null
N

ATLVE ], KEARRELSHPE, ByStringZR A A fEZnull,
— /] DURAE Anull ) String 28 ) 1B 592 & . String?, UG
T

>>> var nullableStr: String? = null
//A[Z A String?, nullableStraf i ST fe4 B
>>> nullableStrnull

FATFRE — FKotlin 3¢ Tnull () — YA B EE . null S5nulliZ
FHEEH -



>>> null==null
true
>>> null'!'=null
false

nulliXME R, null N Any28 %, 0.

>>> null is Any
false

{H7&, null;ZAny?2R8Y, #l4n0.

>>> null is Any?
true

WA THE R E B nullh B R 24

>>> var a=null
>>> a

null
>>> a=1
error: the integer literal does not conform to the expected
a=1
N

MAREE BT LLE H, null 2888 2 Nothing?. 25T Nothing? 1]
7w, BoERmNA.

3.3.1 ZaPHFF«?”

FATA e B 8244 A 0 2 fnullableStroi 1 H & MBS 3%, il
N T AR B R

>>> nullableStr.length
error: only safe (?.) or non-null asserted (!!.) calls are a



nullable receiver of type String?

nullableStr.length
N

I FARIEEESm %, nullableStri] 8 Enull. FoAI 17 BLAd F 2241
FHRF <2 7SR

>>> var nullableStr: String? = null
>>> nullableStr?.length

null

>>> null ableStr = "abc"

>>> nullableStr?.length //%4fHA%“2."
3

N {EnullableStr!=null i 7 % 221 F Hlength J& 1 .
3.3.2 JEEWiE«“n»

Kotlin s $2 {1t 1 Wr 5 BAErT«1”, 15 n) 25 2B 5l DL H e 52 77
e EtE (EiE Wnull, st SECsmi e AR T

>>> nullableStr = null
>>> nullableStr!!.length / /P S Fe R
kotlin.KotlinNullPointerException

3.3.3  Elvisiz Hf«?:”

fi FHELVisERAE T <2 R4 5 — M Enull i 50~ 1 AUA -

>>> nullableStr

null

>>> var s= nullableStr?:"NULL" //¥4s2ZnullfiffE, iR[EI"NULL"FR
>>> g

NULL



3.4 FpIREA

A RATBKotlinH FIFRFRZEAL: Unit. Nothing. Any 2 H X
[y A 225 Unit?. Nothing?. Any?.

3.4.1 UnitzX7%!

Kotlintl /2 [ [f] & X B F . EKotlin ' Bir G #2185 7 # 2 R 1k
A (B rRERE. %5 .

Kotlin® i Unit2R R SEH | 5 Javarh ijvoid —FEHI DI RE. LA,
XA Uit I A AR Ak BRI (AR

package kotlin

public object Unit { //Unit FEBRR— object WHRIER
override fun toString() ="kotlin.Unit" //toString()EHREE

}

ANFEHE, HJ—DEREE IR EME R, FRATHUnCkRER R XA
FIE, A 2nulls

KRB, FAIIHFATEZ R MR [F Unit, B 75 B — A s H
R EERA Y Unito S e S AERTH S . A B T

>>> fun unitExample () {println ("Hello,Unit") }
>>> val helloUnit = unitExample ()

Hello,Unit

>>> helloUnit //REENREIERR Unit
kotlin.Unit

>>> println(helloUnit)

kotlin.Unit

>>> helloUnit is Unit //FIBFRE unit R
23

A LLEH, ZZ&EhelloUnitfI2E8 fEkotlin. Unit. B J LR S ik 2250
-



QRunWith (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

}

fun unitReturnl () { / /R , IREZERIR Unit
}
fun unitReturn2 () { //BI return

return Unit

}

fun unitReturn3(): Unit { //BRXEBREZEE unit
}

PREABSA—FE, Kotlin.Uniti KA & Any. W ZE— A2 1)
Unit?, FAREAZEAny?. Unit2 B E R &M UK 3-3FT7R

K3-3 UnitZSAE 45

3.4.2 Nothing 5 Nothing?25 7!

fEJavatt, void NAERAZRERIEM, WA NEIT . (HE
fEJavati 3 MU A S Void & void ) B B AR . W RARAE AL — N TA
13 [8] A 7K I Renull (1, 7] PLAEIR [ SRR E XA K E I VoidE
.,

(VEVRLINE



public Void voidDemo () { //BIRAEFREIZERZ void
System.out.println ("Hello,Void") ;

return null; / /X MREZER void BAEREERE] null {E

M ACAS R

@QRunWith (JUnit4.class)
public class VoidDemoTest {

@Test

public void testVoid() ({
VoidDemo voidDemo = new VoidDemo () ;
Void v = voidDemo.voidDemo () ; / /%It : Hello, Void
System.out.println (v); / /% null

IXNMVoid*f W Kotlin# f)Nothing?, H:ME— ] 7 7] A IR 145 2

null.

n3.1375 F I KotlinZS 8 E ki (E3-2) Fion, fEKotlinZi
IR 45 ¥4 ) B3¢ i )2 it /& Nothing 287, Nothing 28 2 VR 45 74 11 B 3-4 T 7~

Any?
|

[ string? | [ 2 | [ MyClass? |

Nothing?

K|3-4 NothingZ&H 2 IR 45 )

Nothing 2 1) 7€ U1 F

public class Nothing private constructor()
//NothingHyi& s #Ueprivater], A TI%E

1X/Nothing ()~ B #% SEHI4L, -



>>> Nothing() is Any / /ARSI, BRI 9 ERIA ) 32 A4 oR 252 AL
error: cannot access '<init>': it is private in 'Nothing'
Nothing() is Any

N

M BT AR -1 HR a] L B Nothing O A AT #5075 R« 3R — AN R 2
1] [FI{E /& Nothing, ¥tEWEH XA R EUKIZEASH IR FME

{E 2 BA 1T A F Nothing >k R 18 — M MRAFER IR [BHE . 4140
EmptyListH ) get() BRI 2L

internal object EmptyList : List<Nothing>, Serializable, Ran
override fun get(index: Int): Nothing = throw IndexOutOf

("Empty list doesn't contain element at index $index.")
//get R’

b
3

— AR Listif HgetOp %, BEEME T
IndexOutOfBoundsException, XM i 7] LL{s F Nothing /f X /> get() e
R EIEA, BRONEKEAZIREIFEAME, MaEREmE 7 5%

P i K otlinr 4 ¢ B T #) exitProcess() R %X :

@file:kotlin.jvm.JvmName ("ProcessKt")
@file:kotlin.jvm.JvmVersion
package kotlin.system
@kotlin.internal.InlineOnly
public inline fun exitProcess(status: Int): Nothing ({
//exitProcess RMIVIREIZEEIR Nothing

System.exit (status)
throw RuntimeException ("System.exit returned normally, while it was

supposed to halt JVM.")
}

AJERE: Unit5Nothing 2 [8] [ [X 7] &, UnitZR R A X1 H 45 L 1R [H]
FA 2 Unit; NothingZE B RIARITFHE R E2KEASIREIR (5
Java$ jvoidFH[A])



Nothing? 7] LA R85 — MEnulle ARG 40T -

>>> var nul:Nothing?=null

>>> nul = 1 //Nothing?B&T null {HZ4 , REEMREfh{E

error: the integer literal does not conform to the expected type Nothing?
nul = 1

>>> nul = true

error: the boolean literal does not conform to the expected type Nothing?
nul = true

A

>>> nul = null //Nothing? REEMIER null &
>>> nul
null

M T AR -5 AT LB e Nothing?ME— SR VR HIME Znull, 7]
B AFARAT A] 25 SR A 51 H

3.43 Any5Any?257Y
G Any 2 fEAE T R ZIRGE R FIR—FF, Any?x2 n] SR EIRE

fii. Any? /2 AnyHIHEEE, Any?s2KotlinZ& B 2 R 45 ¥ ) B I . Any2R
M JZ RS K a0 B 3-5 71

KI3-5 AnyZRHYE R4

(NEVRIF



>>> 1 is Any //Int ERE) 1 & Any ER
e glbEs

>>> 1 is Any? //Int EEIRY 1 B Any22EEY
IEAE 06

>>> null is Any //null g Any EH
False

>>> null is Any? //null & Any?3E8

I

>>> Any() is Any? //Any ()& Any?3£H

Crue

3.5 RAUG 5 RALH

KotlinfEis A7 I 38 I i s AR AT Bl 75 52 U lis R A B B e 15
FrEmERMY . £ BIEI T, AT EAEKotlin ] i 2 g F
£, PN IREEAN AT R E Hiska 25, JREREMN BahmAN (L4
(K1) ¥edfe. N A R AAAN 4.

3.5.1 isiz®E%

isIZ2 HAFA] DA BN RAR G BRI XS (X RARXE
MEiFIRETXEA) , U E— MR (BE) 2hETE
PR (Uiint. String. Boolean%s) . C#HE ML FHisisHAT.

isiz B A7l Java finstanceof :

jshell> "abc" instanceof String //Java WY instanceof IR{ESRF
$10 ==> true

fEKotlin™r, FATA] LALE B AT I I8 A isia ST B A €
lis, KIEEXW REGR G4 ERM:

NS

>>> "abc" is String
true
>>> "abc" !is String
false



>>> null is Any
false

>>> null is Any?
true

(MEZNGIL NN

@RunwWith(JUnit4: :class)
class ISTest {
@Test fun testIS() {
val foo = Foo()
val goo = Goo()
println(foo is Foo) //true
println(goo is Foo) //72KisZ=true
println(foo is Goo) //XFKisTFH=rfalse
println(goo is Goo) //true
3
3
open class Foo
class Goo : Foo()

3.5.2 KA HBhE

fEJavafig A, H{IAE Fstr instanceof String >k 3| HAE Htruelt)
g, BAVEEE sl i, 307580 U s i F 2 0 ,



@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(); //BINHEGIFEHRER R String
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) ;
}

MR Z EE N T AT ELKotlin 8 B X B ERY, BN
MO IREEA R AR E Wi A, JFFETEN BaHEAN (Z2n) .

@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) { //ani LEMEBINRE string LB , RKIFBFIFHEHILER

return ani.length
//XBH ani REIBLZR String , AINEREFA string LE(EH

} else 1if (ani 1s Number) {

return ani.toString() .length
} else if (ani is Char) {

return 1
} else if (ani is Boolean) ({

return 1
}
print ("Not A String")
return -1

3.5.3 asiz®E%

sia ST T 5| FISR B 0 2 AR A e e . an SR LG i ) 2RI



e RIS, S I3 T, WRRTBIAFE, fiHas?is%
Frit 2% [Flnull .

A7
>>> open class Foo //R%E Foo
>>> class Goo:Foo () / /FZE Goo

>>> val foo = Foo ()

>>> val goo = Goo ()

>>> foo as Goo / /R EBIREEBRIFE R P FHE
java.lang.ClassCastException: Line69$Foo cannot be cast to Line71$Goo
>>> foo as? Goo

null

>>> goo as Foo / / FEBIR] DAREIR I R LB
Line715GooR73dceleb

A UVE . fEKotlinH, AIGEEEIEFAHON T .

% W& Liskov & #R I, SQRFL N 122X OOPHIF Hidi I, AN
TR T USRI AN INEMENEZ S8, & LUE E R R TR R
Ve, TSR AR 6 BA A7 IEFERE A K A, LUK RR L e AN Se VY

3.6 AEE /N

Kotlinifl id 5] AR 25561, 7RG PN i K i3 172 et 7% .
A, KotlinH it 5] N\ 1 24 T2 MEWVIsERIERF <2, F3RATH
AR 5 R HE g e o

KotlinfJ28 7 R Gt teJava B Nfii 8. — 3, Javarh B JR4a 287 54040
RAEKotlin ARGt — R Iy 51 A

Kotlin#i£ 5] A 1 Unit. Nothing<RpkISH, 153 ¥ A IR [E 1) B8
KA IR B R A 1 S IE AT — 22544

FATA] LLAE P isBRAE A5 R FIWrxT Rl 2R, A Pl astAE A7 1EAT
R e o



FHAFE KGR R

BRI S, R3] T Kotlinfi & SRR, 2 R4

HISERORTIR. A% B 285 800 — 2% ] Kotlini 7 S A0 B KO i
3

R T E A A Kotlin [ [F) X G 2w A2 I ETH

4.1  [H P R R FL ] 52

20t 2050445 #, 7F HFortrani® & 9a 5 KA, A H
FEHLH, AR R R SRR, B A a4 5
AR, fEALGOL60F (19604E) KF T PlBegin End NAriH
MR FEL, (RN B ELRRME, Ll el ST s F 428
AR, MG S hE AR TR (RYD M. s, EP
ZER vz i T Pascal. Ada. CiEE&EEAIES T,

20t 260 S, EALGOLE:RE EWFHIJT & T Simulai& &,

‘BEAEALGOLYSE M RE & ) 28 Ail E3E T X S PME& IR 1728, ¢
Fradkzk ., HJEm kR L anE4-10r7s .



6051, 70X 801X 90K
—
r . C++ . .
Simula67  CLU Flex Objective-C UML(Unified Modeling language)
J%Pascal Smalltalk-80  OPiect Pascal
gereE " !

CLOS(Common Visual C++/BASIC
&SR]  Ada (Alan Kay)  Lisp Object

System) Delphi
AL i
Modula-2 Elclifgrl’é% Java
TG AR LT 00 ;
B SR EEE i?li&%%gﬁ&
OOPLF Lt 3

B . [FREES W TR RN . ZEN
P4-1 T [0 G R A Jre 3 B

fif46-31 (Alan Kay) s&Smalltalk (197043119804 ) [ % 5 2 A2
EE KN —, R R RgmAE BRI AE AN —, R, ik
& 2B O A N B - A AR S AN Windows GUIREE ST . B F-42 HPC
A0 L IDE X Rt 2 BT - FIL, - T DA AATT RS BR RR AR 90 5 R~ A2
HAIT I AR AT BB AR R A BN

[ )0 R g AR R Be B A RyEM: (BME) o B R M2 )
X G YR — A EEHLE . RS B N AR R, RO )
TR AW R, EAENE S TR, Rt =i e
Wt AT LR 1) )

Javasge — M A X S 4mtEiE 5, BT SmalltalkiZ 5, {ENOOPIE
5, EHEA LIS EAR

Q 7WEXRNGR, H-PWNREAAEEE, IR H AU B S AT
#E. B, B REEME: R RN Tk
E R 517 1 P AT DA 38 B 03 AR B OB

Q BFEXNRIES, MATEE AR TE SRS R A 2
1, Rt R A LR B 5 BR

Q & DUREG E R H AT R A, a2 A
A BRI T DAAE ol 3 AR B P S AR IR R



Q BAAWRAAEHEY, FPXRERIEA KB —A LG, &
AR H A SRR RS T BLR e RIS 2SR H R
AR e e ST MRS R 5 PR AT

O AR R P R D2 IR S e 3 — Rl
MREIE N NREFRE B, RRALRE) | 1T (&
Y&, BTN MRRiR (b4, WAEHbED .

T [ %o B SR IS AR R A S P R

A REEBRZHTER GHE) BHXRIBEOPE L, TERFF
A Z5 ER s A IX TR SR AR, X B AR iz RSl 1R A
MRFIZHE GERD) I, XA REFIEZH S H K GZI7Rr) %
BLEE SO SRJEHAT AN IS .

P2 H UL — Lo BOR U R B, SEfp ER U e &
DA R B LB . N TREFPIESNE, FRREEE
)R IR 2 L PR AR B (112

RSB R TR R BATE AU Fr FHZAE S (E T APIH)
WOE X o AR IR ml e N BB I SE B2 e (APTH J (1) 523
(AMEDIE

FET A RAE T, — DA RN %2 R Rk g0
(ZiRil, Jorm i), HIrkmaiE ai ki th. iy 1 H—
AXF R U 5 AR RATE A, AR ARANTZIERT R AL,
TRAT g RE T SRR ot PR TEAF T

T D R E e — Fh g i AR, AT R feie ot H
MBRJZ IRy, B2 g ] R 5 s s A SR kD5 30, BN
I REVE 5 FEAHR SCRF I 17D G g A2 T 3

THEALSIE R A A, ERT DOE R R b R AT B SR RO
o X BL R PR AR Jo A AR T Sl A WIS o AT ) e R 38 T TR X 2R



BRI R, 2 tt, M ARSS, Sass. Passflllass® AR, &Fhix

TREf R — T AFEI 1] L ?

DR AR i 0 R A RT3 P 2

TRAERRL (HdR4ait) —AtAar?

RE IR A7

PRIF XA T A BN R EREA 2
PR 55 TR I B ] L FRE AT A2

HITOOZFER) H s MRFAZE M . Mb, XPKUL, T RFEA
TR B SRR T e XA R R] POE R B 2R A &
XA FA I FRIE R AT R ? FEOOMSHEIB BN A, gfE LA e Jyrh
O, WSS BT ik AT, REGECK A 7R AL RE IR A%
MR A TR, FATGEWIE IRTH R IO TR BRI
A8, NN, XA R R G gnieia sl i B IEREA .

T Fr o G g A AL SE T SR 2 (R Dok B T, A
R, PR IXEEYINABURE, C el R Em N RG TR,
Hozot BAE AT DU B 4- 2047 Ty 2

B



[AN [AN
RIS P
- L Stk
X%
S R o
AN
/
B a2 TTES
Bt

Kl4-2  TH )0 RIRFE I AZ O AR

[T TR0 R AETE T2 RE, NG NS o ) F ) I 5059, ik
BRA T S SE AR B ST B o T T X SR R 3 O il 5 S Y ) RO 7 i
2. MRAMNEER R BARRISEY), IERR SR AN TRl eE
o KT R RFE TR A R & W B 4-3 7

TYENZR !
BE=MZHHE

W IR S (R NP L REE, AEE,
SRR I AR T i 7 & Sk g

4% & (Dependence Inversion Principle)

4 (encapsulation) o BBIESTT WY ETE i W
ﬁrlj\];gré

BT RGE. fFa A%
%g( (inheritance) G@ﬂ*ﬁ@ﬁﬁﬁ@%! %%%ﬁaé ﬁ@(;&lﬁ]ﬁﬁg;%ZEQ'lﬁ
(F 7T DU B A AT TR AR 77 0 | LSt 5t o R S e

H X R o

Pt | RO
\\\\%ﬁ(meWMm)eﬁﬁiiﬂ%%H } s
| AT 3} G RMEIEN AR G (AT LA 5.
(ynamio dispalch) SEREFT AR AR - 1]
S

UML(Unified Modeling Language)%s — @t 5 =

AHERERYE (SRR 51T (E) )
F4-3  [HI )X G gmFE ) 28 AR NS




4.2 AL

AT 4 Kotlin 1 (I SEAFY iE BB AR A A . E R HESRA = 1]
AR, DL AL 3 R ORI IR A 3 BR ) G 5

421 Rk

1 FH class o B 7 /5 B2 . FRATTAT LU B — MH A B AT/ 28

class AnEmptyClass

fun main (args: Array<String>) {
val anEmptyClass = AnEmptyClass () //Kotlin RAREEFH new
println (anEmptyClass)

println (anEmptyClass is AnEmptyClass) / /I REPIR AnEmptyClass HEH
println (anEmptyClass::class)

N

com.easy.kotlin.AnEmptyClass@2626b418
true
class com.easy.kotlin.AnEmptyClass (Kotlin reflection is not

4.2.2 7RSI & R 2L

fEKotlin ™, FATAT LLAE A= B S AR [F) ) = A as s 2, 1B
OB EIRA A 5 0 5 iE R BN S HE&

class Person (var name: String, var age: Int, var sex: String) {
/ / FEBRZERNHNIE K £
override fun toString(): String { //override X#F , ES toString()
return "Person (name='S$name', age=Sage, sex='Ssex')"

}

fd IR T 91T, Al BLE R T MiE 45 oKk e R IR w)in itk



i GXHEFJEIEE R PLEvarsival) o 7EACHE Hha] DLIX AE (6 FH Person

K

et
val person = Person("Jack", 29, "M")
println("person = ${person}")
B

person = Person(name='Jack', age=29, sex='M'")

FAb, WAL R B TR, SRR G S G i B R A ae A B T
&, 354 PersonZéa] LIH4Tan T 75 B

class Personl {
lateinit var name: String //lateinit & Ri%EMEEEY]
var age: Int = 0 //lateinit RETFAREBEM |
lateinit var sex: String
override fun toString(): String {
return "Personl(name='$name', age=$age, sex='$sex')"
3

¥

AT AT LLAEACRY A I A GBI Person (Y S 30 52 -

val personl = Personl () / /BN &R

personl.name = "Jack" /NG ERME

personl.age = 29

personl.sex = "M"

println ("personl = ${personl}")
B

personl = Personl(name="'Jack',6 age=29, sex='M')

WRRATE B — A EA 2 M7 28, 77 B constructor



K7 R IE R, oIS I h

class Person2() { /| TESHIEMNSEREL
lateinit var name: String
var age: Int = 0
lateinit var sex: String

constructor (name: String) : this() { [/ ERREE S , this KBFEEY
FIESSESSHY
this.name = name
}
constructor (name: String, age: Int) : this(name) { / /IR RS R
this.name = name
this.age = age
}
constructor (name: String, age: Int, sex: String) : this (name, age) {
// IRRADE R E
this.name = name
this.age = age
this.sex = sex
}
override fun toString(): String {
return "Personl (name='Sname', age=Sage, sex='$sex')"

}

EH SR RARE A — EAER NS, HSEFEIDEAR, LI
AR A 75 28N 34T ACRY R n] B 4, 38 T RIS 45 IDEA H B AR T o

class Person2 {
lateinit var name: String
var age: Int = 0
lateinit var sex: String

FEIDEA T H )42 il 36 o8 A3/ R 20 JR T

(1) fEHFrR A S, Al s Bt B Generatery & (1F
Mac_F )P 8 /&2 Command+N) , WE4-4ff7x.

(2) ZJa, A IR A G R B TEAE,  EH FiE #ESecondary



Constructorfig %, WIE4-5077~

(3) LFEH &

}
} Copy Reference Xi#C
class Personl { [l Paste #V
lateinit var nam¢
var age: Int = @ Paste from History... 136V
lateinit var sex: _
override fun tost  Paste Simple RS &4
) return "Persé  olumn Selection Mode 2388
}
Refactor >
class Person2 {
lateinit var name¢
var age: Int = @ Folding »
lateinit var sex: Analyze >
GoTo »
constructor()
Generate... 3N
constructor(name
} this.nane = ¢ Recompile 'ClassDeclaration.kt' 1 88F9
, ' ~g
conztractorinamed P Run ‘com.easy.kotlin.Clas... tR
this.name = r § Debug 'com.easy.kotlin.Clas... ~¢D
this.age = ag

¥ Run 'com.easy.kotlin.Clas...' with Coverage

constructor(name: © Profile ‘com.easy. kotlin.Clas..
this.nane = r

this.age = a¢ g Saye 'com.easy.kotlin.Clas...
thic cox = cf

Kl4-4  i%kFPEGeneratefi

51 class Person2 {

52 lateinit var pame: String
53 var age: Int = 0

54 lateinit var sex: String

1= Generate

leg |
¥ “: { Secondary Constructor

1 equals() and hashCode()

toString()
——————————je: Int) : this(name) {
Override Methods...  ~0
Implement Methods... 4|
7:- 1 Copyright je: Int, sex: String) : this(name, age) {
70 R
71 this.age = age

2 thic cov = cav

B4-5 Az R gkt i R

BRE I SH,  tnE4-6FTR



R ) ) Choose Properties to Initialize by Constructor
| 42 =

v & com.easy.kotlin.Person2

¥ = age: Int
¥ % sex: String

Cancel select None | |G
Kl4-6 76 FEAL) A R HR ) B L 1

Mer AN B Jm i, B OKAZAH BRI T AL )i ek B . — DM E A

constructor()

EFE— P name)E M, Al name S ) i) il pR %L

constructor(name: String) {
this.name = name
3

i Hname. agefElE, ARSI E KL

constructor(name: String, age: Int) : this(name) {
this.name = name
this.age = age

3N B AR IE £, AL RIX 3N S E R I8 R L



constructor(name: String, age: Int, sex: String) : this(name
this.name = name
this.age = age
this.sex = sex

B o, FATAT LAAEACHS 3K 61 2 Person2 ) SE B % 2 -

val person2l = Person2()

person2l1.name = "Jack"
person2l.age = 29
person2l.sex = "M"

println("person2l1 = ${person21}")

val person22 Person2("Jack", 29)
person22.sex = "M"
println("person22 = ${person22}")

val person23 = Person2("Jack", 29, "M")
println("person23 = ${person23}")

Sebr b, BRATIAE G S B T Y 2 B 22 (4 3 BR 0L FE XA

class Person(var name: String, var age: Int, var sex: String

M LA LR R B R M B — X R IR R, AR
(Builder) #&E=RSZH.

43 FMRAKHEMO

TR R R “is-a” IR R, M AR 2 “has-a” 19K R

Fh G S SR RAE A A I A2 . BT el 5 AR At 2 0L
Hille MIZHES XIS, ILWIE S 2XHLE1E S e =
%, mZkits (Fortran. C. BASICEZ) ZXTLImHIEZERMSE . mME



AI73X B BTt B TH] 1) %) R gm AR 5 A R BN & B 8 . XA R
NE4-7F 7

| CH AR B &
‘ PLEs ’Q O1HLERS l » mov.add l"* mx=a+b neﬂ’%ﬁ?ﬁ&)

K4-7  Gifeis 5 10IZ D e = Uk

B IAN 2 Kotlinds 5 A F 3 R, EATRIAFERT
LR T ARF RIS . XML 5 Javatf[F] .

4.3.1 IMEEEHMFE AR

M RN T RS M. B, wit— IR gRERAE, A
WHAAEE KT (Rectangle) « [AJ¥ (Circle) « —=ffiJ% (Triangle)
G AR, TR HEENTERE TR (Shape) XA
MRS . ENIRR R E4-8R.

Shape ‘

-

¥l4-8  Shapel) il R HE &

Xf N B Kotlinf CAS T



package com.easy.kotlin

abstract class Shape //EBBHHRARE shape

class Rectangle : Shape() //#EEMBEREAES" " , REFETXEFEAWE
EREHITHIIRTE

class Circle : Shape () //Circle & Shape £

class Triangle : Shape () //Triangle #E Shape 3£

DS il % R 2 T e S 5 0 L ) BAR A &, T AR R 252
ABEVS SR o TH]RIACAE 2 13 o 2= T A

val s = Shape() //#iEAMEEL! ARESLEILIIHRE

PATRBESLBIE & Rk AR T35, ARS7RBilan b

val r = Rectangle()
println(r is Shape) //true

WMAERATE TR, EREANRA. B, —PRMRAEHEE
PEM B TR A IR R, 75248 Habstract R +1&
M. FIFRATSEH— A% 2Shape, F77 A width. heigth. radius)&
Flarea()RR %L, ALASUIT:

abstract class Shape {

abstract var width: Double
abstract var heigth: Double

abstract var radius: Double
abstract fun area(): Double

XA, 4R AR S Shape () 57500 h -



class Rectangle (override var width: Double, override var heigth: Double,
override var radius: Double) : Shape() { //FEERZERIEREFERR T MiEHEL
override fun area(): Double {
return heigth * width
}
}

class Circle(override wvar width: Double, override wvar heigth: Double,
override wvar radius: Double) : Shape() {
override fun area(): Double {
return 3.14 % radius * radius

}

Hrr, override 28 7 5 K/ EM R B KBt . ARG PR B
RO IR FH B AR S S BR

fun main(args: Array<String>) {
val r = Rectangle(3.0, 4.0, 0.0)

println(r.area()) //8iH 12.0
val ¢ = Circle(0.0, 0.0, 4.0)
println(c.area()) / /%t 50.24

R AT DU SEIL R e £, 490 a0 7E i 5 2K Shape HH R T — 1> B
HronClick():

abstract class Shape {

fun onClick() { //EBINRE final B , RO BEES
println ("I am Clicked!™)
}

HALEFTA T2 Al AT DB 8 XM onClick () R £ -

val r = Rectangle (3.0, 4.0, 0.0) / /BB Rectangle W&
r.onClick () //%it I am Clicked!
val ¢ = Circle(0.0, 0.0, 4.0) //BBH Circle W&
c.onClick () //%E I am Clicked!

AL ShapeH FJonClick() ERZL BN A final i), ARJ#EGEES . R
MBI LE ¥R EH LI AR, v LAFE R I open S B =7



abstract class Shape {

open fun onClick() {
println("I am Clicked!")
3

ETRPEFELES:

class Rectangle(override var width: Double, override var hei
override var radius: Double) : Shape() {//#k%&JiShape KA/
override fun area(): Double {
return heigth * width
3

override fun onClick(){
println("${this::class.simpleName} is Clicked!")
3

3

fun main(args: Array<String>) {
val r = Rectangle(3.0, 4.0, 0.0)
println(r.area())
r.onClick()

Hrp,  this::class.simpleName & Kotlin ' [ 5t FJAPI, {EGradle LFEF]
build.gradle + 7% Z N K #icompile:

compile'"org.jetbrains.kotlin:kotlin-reflect:$kotlin_version"

KT RGHIMRNE, RBAER1R2E R N4,
ETH RSB AT R

12.0
Rectangle is Clicked!



Y RYK T HARZ G, FERTLMEHSCET R A E, HIFA
ASCKI A R E. BARRE T
e 1% 4k 4K X L A public Ml protected i, i1 A8 & ;
ARk AL SR A private il 71 AT &
X T AR BB U7 AR B R AR 5, an 1 2R ANALSRAE A — R
, MRREME kR, AN, TRAREYEK;

H. ==
TG

OCOoOo B

Q XFFRRAGRARI R LA E, MRAETFRPHI T HA
PRI R A B, M KARBILG, B2500R R A B2 ik
FAHHIFEI L N AR & AR BRI A1 ) A2 2R i ] 44 ik
AR, 7 Ed Hsuperc B TSI H .

4.3.2 0

e — P RS INH R 287 AT AR RS A
RIS . EAEREE, HOASARSE, Arescpifemzn, Hit
LI E R SEEIEE .

BORHRES KGR MR SEHEE TR SIS 0 sz )
LG k. £Java  8HIKotlin™, 32 100 DLSZEL—L38 FH i 7
7.

PO RS KA, KotlingJava—FE, AN Fr[E 4k & 2N
2K, Wil dkRK R e — 1 (pdka) . HEEROAR, —1
Kul DA SE I Z AN 0 (ZAE) , TR ENZRARARR.
IXFERT DLSCH) 2 B 4K K .

FJavaZifl, Kotlinff FHinterfacefE y3E [ [f) JC g ] »

interface ProjectService //Java Hfiifflinterfaces=##: 0

KotlinfJ$% M S Java 8/# 38, SHREMEL, BO# A LIS



HE S PIRFYS RPN INE 2

interface ProjectService {
val name: String
val owner: String
fun save(project: Project)
fun print() {
println("I am project")
¥

}

R BA IR . AVER B S emiBdoksedl— M, W
REZANEND, H« 25T

class ProjectServiceImpl : ProjectService //SHERMREFTE—IF, EHE
class ProjectMilestoneServiceImpl : ProjectService, MllestoneSerV1ce

//FERENEOERES" " R

£ 5 Sprint() B E,  FOAFRATSLIL K] ProjectService.
MilestoneService#5H — A print) A%, 24 B #2218 Fsuper.print() E{ £L i
YW1 as CVE RN E FRATTAR A F B AW print R L, FRATTFEIX R I G2 Ay 4
B R, WE4-9FR.

)_rldw of override fun print() {
) super.print()
auidl

Many supertypes avallable please specify the one you mean in angle brackets, e.g. 'super<Foo>'
er

il eama’ ‘BeasiactCaruicos neintl)

Kla-9 7BiPR

XA, FRATRT A AR T TR R R -

super<ProjectService>.print () //f£F super<ProjectService> IBEIFAZ
ProjectService M print () BB

super<MilestoneService>.print () //{#F super<MilestoneService> RIETE
TRRE MilestoneService EORH) print ()
BRI £



4.4 objectXf %

PR — Rl 8 seit . Bian, SpringH I Bean®kik

s il i IR AT DURIE R 4

RAF—ADIREH,

ARG . Bl —A

Kotlin 7% A g J@ MERI vk, (H & n] PUf# FH 5C 8 Fobject 75 B — 4>

object HL{F1 % 5 .
package com.easy.kotlin

object User {
val username: String = "admin"
val password: String = "admin"
fun hello () {
println ("Hello, object !'M)
}
}

fun main(args: Array<String>) {
println (User.username)
println (User.password)
User.hello ()

/ /RN SR LR User

A q Java H%:u\jtmlﬂﬁﬁﬁ/_t *¥

/15 Java @BERFENERAN—#F

KotlinF it 2 fit 7 A% 4, Hcompanion object I8 =7 75 B :

class DataProcessor {

companion object DataProcessor { //{#F companion object BB DataProcessor

fun process () {

println("I am processing data ..

}
}
fun main(args: Array<String>) {

DataProcessor.process ()

}

—RABEA MR

B ER R

.")

//I am processing data ...



4.5 HEk

4z B, E R R s, M-S EEIT IR, Kotlin
AR SR AT USR8 R E B ARS (Javarf sl AN E L5 —
Hegetter. setterfUfid, TSR LiXETIEEZ“AT HIH ) , X
AT 5 T E g, (8 T4E9,

4.5.1 G HEHL

15 FH OC88 F- Adata classfl 8 — AN R A& Hds 2k

data class LoginUser(val username: String, val password: Str

FEIDEA 24 T /7 {E i Kotlin T2 FG, F-ATAT LA _E T B4R S 2w
PR ) JavafiS . BRI .

(1) EFESE A=A ) Tools|Kotlin|[Show Kotlin Bytecodefii 4, 1K
4-10/175 o

Code Analyze Refactor Build Run [EEEEN VCS Window Help @'." 7 sox ) B wmsm 10H10E @= 2
kotlin.tutorig  Tasks Contexts
com.easy.kotin.ObjectDemot » | B 8 H  gque Fije as Template. E & 7 2

MI Generate JavaDoc... % DataClassDemo.kt » | i KotlinCheatSheethks = g |
Save Project as Template..
Manage Project Templates...

8L Userna  nE Scripting Console
Create Command-fine Launcher...
&P Capture Memory Snapshot

Vim Emulator X®V
&4 Deployment >
Test RESTful Web Service
EH Add new Bash console
& Groovy Console...
WebServices
Configure Kotlin in Project
Start SSH session... Configure Kotlin (JavaScript) in Project
Configure Kotlin Plugin Updates

Show Kotlin Bytecode

 Kotlin Internal Mode
& Interna |
= Kotlin REPL

Kl4-10  EFESE A ) Show Kotlin Bytecodetir 4

(2) L HHIXIEHE H i DecompiletZ 4, W1EI4-11F17R.



Kotlin Bytecode L - S |

| Decompile | Inline Optimization Assertions

1 s com/easy/kotlin/LoginUser.class ===
2 // class version 58.8 (50)

3 // access flags 8x31

4 public final class com/easy/kotlin/LoginUser {

5

6

7 // access flags 8x12

8 private final Ljava/lang/String; username

9 @Lorg/jetbrains/annotations/NotNull; () // invisible
10

11 // access flags 0x11

12 public final getUsername()Ljava/lang/String;

13 @Lorg/jetbrains/annotations/NotNull; () // invisible
14 Lo

15 LINENUMBER 3 L@

16 ALOAD 0

17 GETFIELD com/easy/kotlin/LoginUser.username : Ljava
18 ARETURN

19 L1

20 LOCALVARIABLE this Lcom/easy/kotlin/LoginUser; L@ L'
21 MAXSTACK = 1

22 MAXLOCALS = 1

Ka-11 s e gmid i

(3) i JaiJavafChy, wE4-12015R.

#} ObjectDemo.kt » | DataClassDemo.kt » &l DataClassDemo.decompiled.java =7

M public final class LoginUser { L
15 @Nothull

16 private final String username;

17 @NotNull

18 private final String password;

19

20 @NotNull

21 @ 4 public final String getUsername() { return this.username; }

24

25 @NotNull a
26 @ + public final String getPassword() { return this.password; }

29

30 public LoginUser(@NotNull String username, @NotNull String password) {

31 Intrinsics.checkParameterIsNotNull(username, paramName “username”);

32 Intrinsics.checkParameterIsNotNull(password, paramName. “password”);

33 super();

34 this.username = username;

35 this.password = password;

36 }

37

38 @NotNull

39 @ « public final String componentl() { return this.username; }

42
a3 @NotNull

44 @ = public final String component2() { return this.password; }

47

48 @NotNull

49 public final LoginUser copy(@NotNull String username, @NotNull String password)
50 Intrinsics.checkParameterIsNotNull(username, paramName: “username");

51 Intrinsics.checkParameterIsNotNull(password, paramName “password");

52 return new LoginUser(username, password);

Ka-12  k4miF2 J5 1 Javafns

FX B LR, e R JavafUisan T



pubkblic final class LoginUser ({
@NotNull
private final String username;

@NotNull
private final String password;

ENotNull
public final String getUsername () {

return this.username;

}

@NotNull
public final String getPassword () {
return this.password;

}
public LoginUser (ENotNull String username, RGNotNull String password) {
/ /RIS R
Intrinsics.checkParameterIsNotNull (username,
Intrinsics.checkParameterlisNotNull (password,

"username")
"password"™)

NN

super () ;
this.username = username;
this.password = password;

}

@NotNull
public final String componentl () { //componentl () ER%EY , IREISE 1 TAKGATE
username
return this.username;
}
@NotNull
public final String component2 () { //component?2 () EREY , iIREIZE 2 N~ HR{E
rassword
return this.passwoxrd;
}
@NotNull
public final LoginUser copy (@NotNull String username, @NotNull String
ppassword) )
"username")

Intrinsics.checkParameterIsNotNull (Username,
Intrinsics.checkParameterIsNotNull (passwoxrd,

SN

"passwoxrd"™)

return new LoginUser (username, passwoxrd) ;
}
@NotNull
public static LoginUser copy$default (LoginUser var0, String varl, String
var2, int war3, Object wvar4) {
if ((var3 & 1) != 0) {
varl = wvarO.username;
b
if ((var3l & 2) 1= 0) {
var2 = var0.password;

}

return vax D.copy (vaxrl, ~waxrZ) ;

}

publibdel SitEring toSiEring ()
return "LoginUser (username=" + this.username + ", password=" + this.
password -+

wy

}

public int hashCode () {
return (this.username != null ? this.username.hashCode () : 0) = 31 +
(this.password != null ? this.password.hashCode () = Nl
}
rublic boolean eguals (Object wvarl) {
if (this != warl) {
ST (varl instanceof LoginUser) {
TLoginUser wvar?2 = (LoginUser)varl;
if (Intrinsics.areEqual (this.username, varZ2.username) & &

Intrinsics.arekEgual (this.password, wvar2.password) ) {

return true;
}
}

return false:;
} else {
recturn true;

}



4.5.2 PRI B B0 R

G B e AR ARG R B A IR, B a5 BL N3 R

Q

Q

Q

equals()/hashCode() & i toString ) 4% =
“A"LoginUser(username="+this.username+",password="+this.passv
component1()Flcomponent2() p& F ik [A0F B A5 1)@ AR, &4
B HE 51 5

copyRREL: AR [HX 5 & 14 35
newLoginUser(username,password)—" %} % 5K .

IR XL R A IR e B E LT, BB SR TR 4R KT K,

o 1 A A AR R
4.5.3  HHE ISV PR
BHE A T PR -
Q FHWERHEEPEE N2
Q  ZHAiRiR Jyval B var;
O ANAENabstract. open. sealeds¥ 7 inner;
Q  ARedrRHARSE (EHRTBASEHREED

FAk, BHESE AT DA M 7S ] A A -

package com.easy.kotlin

data class LoginUser(val username: String, val password: Str

fun main(args: Array<String>) {

val loginUser = LoginUser("admin", "admin")

val (username, password) = loginUser //f#¥ A H] (username,
println("username = ${username}, password = ${password}"
admin, password = admin



4.5.4 PairfTriple
Kotlinkp i FE$2 4t T Pairfl TripleZda 2, 7338~ — oM = oA
X EATHE S man T

public data class Pair<out A, out B>(
public val first: A,
public val second: B)
public override fun toString() :

: Serializable {
String = " ($first, S$second)™

}
public infix fun <A, B> A.to(that: B): Pair<A, B> = Pair(this, that)
/ /PR to ()

public data class Triple<out A, out B, out C>(
public val first: A,
public val second: B,
public val third: C)
public override fun toString/()

: Serializable {
: String = " ($first, Ssecond, S$third)"

FATAT LA I Pairit Gk A4 —1"Map, AAS7= 6140 F

>>> val map = mapOof(1 to "A", 2 to "B", 3 to "C")

>>> map
{1=A, 2=B, 3=C}

4.6 1+
R TR N 2R . JuBIEAE Bt iE #kotlin.Metadata
@Retention(AnnotationRetention.RUNTIME)

@Target (AnnotationTarget.CLASS)
internal annotation class Metadata

X @Metadatals B A7 T HKotling PE 28 4= B i g 2k, Jf



HH 20 3 A AT S 3 B . i, s Kotling= Bl — /MR MR HUACAS 4 h

annotation class Suspendable

Kotlin ' fif F 55 ## “Fannotation class> 7 HH Vi .
oF I ) Javaf A an R

@interface Suspendable

Kotling 124 23 7 A AE xR e 8a 15 8 -

@Retention (RetentionPolicy.RUNTIME)
@Metadata (
mv = {1, 1, 7},
bv = {1, 0, 2},
k =1,
dl = {"\u0000\n\n\u0002\u0018\u0002\n\u0002\u0010\u001b\n\u0000\b\
u0086\u0002\u0018\u00002\u00020\u0001B\u0000 \u0006\u0002"},

d2 = {"Lcom/easy/kotlin/Suspendable;", "", "production sources for module
kotlin tutorials main"}

)
public @interface Suspendable {
}

Kotlin f¥)F: fif 58 & Fe 7¥ JavalliE M . #1140, fEKotlinH {8 H Spring
Data JPARJACAS 7R 40 h -



interface ImageRepository : PagingAndSortingRepository<Image, Long> {

@Query ("""

SELECT a from #{#entityName} a
where a.isDeleted=0

and a.isFavorite=1

and a.category like %:searchText%
order by a.gmtModified desc

llllIl) // (1) @Query iiﬁq:l value IEE_/l\ JPQL ?fﬁ%

fun searchFavorite (@Param("searchText") searchText: String, pageable:
Pageable) :
Page<Image> //(2) BEBA—AN&EED , RESTIER

@Throws (Exception::class)

@Modifying / / Jpa BYRTE/ BEIRMEREM X NeModi fying iEME FTRXE— MECURIE
@Transactional //JPARMRE/ BB EFEEN LIX M Transactional ¥kt , RAFE=S
@Query ("update #{#entityName} a set a.isFavorite=1,a.gmtModified=now ()
where a.id=21")

fun addFavorite (id: Long)

}

AWIERTGER (I

O KotinH{# HIPARI@QueryiE: %, &5 B HPSH2IPQLIE
a), FAMERHIN G| FHEIEK, S5Python™ iEE—Ff.

Q fiH @Param("searchText"){F i K45 & ir %4 S48, EIPQLH i
FsearchTexti& V5 KAf HIX NS4

A UVEH, Kotinff FJavad: 245 FE H FVEME, Rk 5 Javalf) i fif 5

AK—F,
N R4S — 1 Kotlin{# F SpringM V CiA: i i AR RS 451 - .

@Controller // (1) Kotlin {XHHEEEMeController jEfE
class MeituController {
@Autowired //(2) Kotlin KIBHEREERe Autowired i EfE

lateinit var imageRepository: ImageRepository
//(3) FERHIBIE imageRepository Bean
//(4) Kotlin KRB EIE(ERCRequestMapping =#E , BEIEXEXF value,
method ¥4ARNIBES Java RN[E

@RequestMapping (value = ["/", "meituView"], method = [RequestMethod.GET])
fun meituView (model: Model, request: HttpServletRequest): ModelAndView {
model ["requestURI"] = request.requestURI //(5)

return ModelAndView ("meituView")



AR W 2 T

Q % (1) 4 SpringMVCH]@ControlleryE fi% ;

Q % (2) AM¥HSpring) @Autowiredis: fif 2% fic Bean;

Q % (3) AR WIiEitBean (55 2]1ZBean )b iz 4 %41 & Xt
2

Q % (4) AL HSpringMVCH @RequestMappingiE g, HH,
value Smethod FMEZEH, 55 [1HEZEZKotlinl.2H 5] A
IR . AEIX 2 AT, FRAT] 75 248 FH value=*arrayOf("/",
"meituView" XA HIETE . XASHHEVERHET 5 32 & inline
PR, 0T R SEIACRS a0

public inline fun <reified @PureReifiable T> arrayOf(vararg
Array<T>

Hr, reifiedsg BAREAI R T, @PureReifiableyF: fift H K +& & Xt
MRS HAGEH T A e lE, namflig it eist Ay . X EMEfE
iz BRMME NS HE R T . R TR FRESE A NH.

M BT F T R, fEKotlin™ {3 F JavatiE 42 4k i {5 .

4.7 Mz

KotlinH{# Fenum class 88 7K 5 B — MMz E, -

enum class Direction { / /{8 enum class BBH—/ Direction MZEEEH!

NORTH, SOUTH, WEST, EAST /I BIMHREBEEHRE—INER , BEESNE
¥

TR &, MR SR 2 4. B EE AN
&



public final val name: String
public final val ordinal: Int

RN R M RIME S T E . 40 BT ) Direction 24
ERIMEXRRAE LW

>>> val north = Direction.NORTH / /a2 Y NORTH W&

>>> north.name //name B

NORTH

>>> north.ordinal //ordinal B

0

>>> north is Direction //north HIZEAEYR Direction
true

B M EGE S L], AR Bl iatt

enum class Color (val rgb: Int) { //BEIR— AN EMESE rgb: Int RIEEE
Color(val rgb: Int)

RED (0xFF0000) , //rgb = 0xFF0000
GREEN (0x00FF00) , //rgb = 0x00FF00
BLUE (0x0000FF) //rgb = 0x0000FF
}
>>> val ¢ = Color.GREEN //1A08] Color MEESEEIFRRY GREEN JTT&R
S>> ¢
GREEN
>>> c.rgb / /i8] GREEN %40 rgb S8UE
65280
>>> c.ordinal //iAIo] GREEN %8 ordinal B
il
>>> c.name //GREEN 2509 name B
GREEN

4.8 ML

o

AT AT FAKotlin N ERZE, BFEHERESR. NEmERME
ANE: (BN

0



4.8.1 TiERER

Kotlin™, K] IRE . — AT HREEHANSEA, i H Al Lk
2R

class NestedClassesDemo ({
class Outer {
private val zero: Int = 0
val one: Int = 1

class Nested {
fun getTwo () = 2
class Nestedl {
val three = 3
fun getFour () = 4

MEACAS 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(

A PAE H, 1+ NestedClassesDemo.Outer.Nested().getTwo() V7 7]
mERN TR EHZM KA. KUk, A20ERE, giHZDEE
SRV

Tl i B R FEA MBI G, B ARG VT R AR AR &

[ :



class NestedClassesDemo {

class Outer {
private val zero: Int = 0
val one: Int = 1

class Nested {
fun getTwo () = 2
fun accessOuter () = {
println (zero) / /I : cannot access outer class
println(one) //#RFE : cannot access outer class

4.8.2 WmENIEE

SR — A Innerf8 E V5 [ ST K OuterH I B 51, 7] LAFEIX N HT
A IE it inner. WHBSR T A — X SNSRI G 51 F

package com.easy.kotlin

class NestedClassesDemo ({
class Outer {
private val zero: Int = 0

val one: Int = 1
inner class Inner { //{EFH Inner XBEFEIHAZRZE
fun accessOuter () = {
println (zero) //works
println (one) //works

}

fun main (args: Array<String>) {
val innerClass = NestedClassesDemo.Outer () .Inner () .accessOuter ()

}

Al LAE#, 24519 innerclassInner )i,  FA 148 FH ) &2
Outer().Inner(), XZHFH T OuterfIX R gl H, 5@ k&R EEMNH
R 7] 1) 77 AN

4.83 [EZ N



40 N BB SRR A2 B0 44 T IO A SR . T 44 N BT St m] A 1A A SR
I s, I A RRIE G — A% N ALl

class NestedClassesDemo
class AnonymousInnerClassDemo {
var isRunning = false
fun doRun () {
Thread (cbject : Runnable { //EBERBAERLE
override fun run() {
isRunning = true
println("doRun : 1 am running, isRunning = $isRunning")
1
Bl astart ()

RN R AR A Javaiz 0, Bl EA RS I K Javafiz B 5L
%1, 540 L -7+ A Runnable$ I :

@FunctionalInterface //Java 8 FE| ANBIREINEEOIER
public interface Runnable ({
public abstract void run(); //RBXBEORBE—1MAE

}

A 10T LLAE ) Lambda® ik RS2 HLRunnableds: . R 1) LFN 5 VE#R
s A LAY :



fun doStop () {

}

var isRunning = true

Thread ({ / /B #EMA Lanbda RIXT

isRunning = false

println("doStop: i am not running, isRunning = $isRunning")
}) .start ()

fun doWait () {

}

var isRunning = true

val wait = Runnable { //fEHRERBAZEMAN, FHA Lanbda RIAXFTH run QO
isRunning = false
println("doWait: i am waiting, isRunning = $isRunning")

}

Thread (wait) .start ()

fun doNotify () {

var isRunning = true

val wait = { //B¥ERBA—4 Lambda K
isRunning = false
println("doNotify: i notify, isRunning = $isRunning")

}
Thread (wait) .start ()

5 2% KT LambdaRiE A\ BAURAE M SN 2, REAESRS = AR

4.9 Kz

AFEAIN 4 T Kotlinifl 716 RImAERIFFIE: REMIERE. IR

KEFZO. WREHEGEMR, FNAH 7 Kotin HIEME . M

R

Ko

BRI RER. WERE. AN, Hfiobjecth SR

SRR, AR X R AR A S FE L, KotlinfH FE T-Java, 1

T AT RE SR E SR, XS SRR, R

I

WATEIE, fEJava 8+, 5lit X REENAFEN S FF: LambdazRik



. Function#% 1. streamAPI%E, TMEKotlin®, Xfpf &g Fe 13 FF
Ehnam. FE, RS ENFE R, P, SFoE g —itss
> Kotlin ) B8 £ X Gw 2

A FERIG 7R TFE:  https:/github.com/EasyKotlin/kotlin_tutorials .



Vivire ~F N A 4 N Y 4 D) > T
5% pRALS AR AT
JURARE P S AR s, MOz kit (FEF= (8 D
PR AETE 5 A BB ZL AR A 5 (lambdacalculus) , 17 HAJH
SRR ] LR N RS H, R DUOR [E— e 8. R aUgmAs (R FR
FP) se—FigmfEyts\ (programming paradigm) .
B IR AR S A 2 IR AR KB R R e B gm s 1) £E e T8

W BREEURFEANNFE A /& Lisp. Haskell. ScalaZ52BKfiE S, B EH
B — P e, R ) R S T, AR 1) R E W A

PRE AR AT 2 BRI G . Fltn, ARG — A ListH Y
wEL, FHKotlinf WS ] LUXFES

package com.easy.kotlin

fun main(args: Array<String>) {

val list = listof(1, 2, 3, 4, 5, 6, 7)
println(list.filter { it % 2 == 1 }) //LiEER%, 5L

XA BRI I R T DA P 5- ORI Gt 5 B

7N Y i N TN\
ON : JOX - BNON - HO

filter 15X {it%2==1}

KI5-1  filtersR %5 i i it A2



I [FAE R 38 A FH i 2 U B 4R D7 2R B 191E, AR T
package com.easy.kotlin;

import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;

import static java.lang.System.out;

public class FilterOddsDemo {
public static void main (String[] args) {
List<Integer> list = Arrays.aslList (new Integer[] {1, 2, 3, 4, 5, 6, 7});
//Java HY¥IIAIL List
out.println (filterodds (list)); //#id: (1, 3, 5, 7]
1

public static List<Integer> filterOdds (List<Integer> list) {
//ERmS N RIEBESLILIRE R

List<Integer> result = new ArrayList ()
for (Integer 1 : list) {

if (is0dd (i)) |

result.add (i) ;

}

}

return result;

}

private static boolean isOdd (Integer i) { //¥IMTRE2IFHOEVRL

o

return 1 % 2 != 0;

}

AT UEH, R, B8 EMEHEW. “fUHEm
HFE G . BREGRIEIE S I E A= it s H ¥ map. reduce. filter
SEREARREL, XL B N List. MapfE &5k AU 45 7 ) i R ERAE
P ERESE, g — N EInE e, GHP TR,

5.1 BREGURIE T

BB AEf R T AR VEM R B H & g ve . s E



NHIES
Q

Q

Q

—ZE B (first-class function) : PREHE —FEHER
B, aTUAE NS EAR N S — AR, RN pR E et ] DLk [e] —
R

2 pR %L (pure function) FAEYE (immutable) : 40K EFEHY
A RWER PR GRECA 2 DRI EIRIRES) - 41

m, — NmESME—T L EWaim . R gEF,

fot (7] T8 FH 4 iR B i A2 . IR A 2 2B 08, RIS
NAF AR AR, bR A S 2B e
PEREhty, MRARYE — & KIS A @ — B s . REat
S AT P AR T AR B R B 2

PR EUFI2H 4 (compose function) : 7E [ 7] % % 2 A2 HH 2 i o %
RNV JIETH B RN ERE P ) M AE pR B w2 il
AN [R] eR E ) AH S R A RS P I R Y

5.2 7= B R EY

Kotlin 48 A fun o< 8 5 R 7= B s 48, HABVASL I an B 5-2 R o

7 B R R HEE  REASIIR REm9REERETY
(IEN7 2

Y
fun multiply(x: Int, y: Int): Int

{ / R A

returnx * y ol
}

K5-2 7= ek AR S



N SE N B A I ek B P AR AR R R A, A B — A ek
Zﬂ%ﬁ%ﬁﬁumﬁﬂF:

>>> val sum = fun(x:Int, y:Int):Int { return x + y }
//sum FEBZ - RFLDNTE
>>> sum
(kotlin.Int, kotlin.Int) -> kotlin.Int //sum RIAZSHE 2 4 Int, itk
AR Int BIER

A LUE BIIX A B 2 R sum AL -

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

B > ORI R AR — A ERRA, R — AT I
(L AT B T DL 8 LA B 4 T sum

>>> sum(1,1) //BEEAEHsumiX ek E 7 A K 0 FH R L
2

METHEEZAN SR )5 el BUE - KotlintB g — M 1) 258 20
EE. BfAsumfe —MURRECEAM AR E, MaRANTRE R — R
A AAES N — R Eh GRBr R %D .

2R, AR MR C. C++. Javail 5 — 8, BT LREA

fun multiply(x: Int, y: Int): Int { //fun XE7iN ERELZmulti
return x * vy
3

multiply(2, 2) //4

5.3 LambdaZF A=



FEARFIF LA PER] 1 H X BACH

val list = listof(1, 2, 3, 4, 5, 6, 7)
list.filter { it % 2 == 1 }

X B ffilter() BB AN 2 {it%2==1} i /& — B LambdaZ A . SLPR
b, BAfilterOBREBR B — 128, S iEns 7. Frik, filter()
BRI ESCUR FH 1) SE R

list.filter ({ it % 2 == 1 })

o ¥ filter () B8 K50 7E I 40 F -

public inline fun <T> Iterable<T>.filter(predicate: (T) -> B

Hsz, filter()BREUI AN 22—~ B Hpredicate: (T) -> Boolean. SZFr
s

{it % 2 == 1} / /a5 it Lambdazzik X

e M REE, e Lambdail U XA E

{ it -> it %2 ==1 } / /BRI Lambda Fik

IARIFIT RS, A N o) B A .



>>> val is0dd = { it: Int -> it % 2 == 1 }
//B¥EERH Lambda RIATNEE— PR , XM EREFIRTHRAR Int A

>>> i1s0dd

(kotlin.Int) -> kotlin.Boolean //1is0dd RFIRgEH
>>> val list = 1istOf(l, 2, 3, 4, 5, 6, 7)

>>> list.filter (is0dd) / /BN is0dd B
Bl sl 8 I

5.4 =R

AT KotlinH ) i o pR 2
Hogete B A S R Fillist filter(isOdd)Hr, S48 FF| 1 &M kL.
DU RN — Es 25 . BATE — 2R VIR

val strList = listof("a", "ab", "abc", "abcd", "abcde", "abc

SR A BAT TR EEE I HH A S R IR BRI AR . AT REA
) 3L ) e DR3P A R BOR AL 5 5 L

fun (x: Int) = x % 2 == 1 //FIBF AR Int BB
fun (s: String) = s.length /REMARNFEFRSHNKE

val f
val g

o

PATEAT A R R B B2/ R TR I KE R G XA &, K
AL an R -

val h = fun(g: (String) -> Int, f: (Int) -> Boolean): (Str
return { f(g(it)) }
3

ERXAheR A AR T, AN RESA = U kR
B, BRAEREEE. AL, Kotlind A fi .45 F FIKotlinZ Y
s, BAUEHG. F. HKH B3 R ESE A

typealias G = (String) -> Int



(Int) -> Boolean
(String) -> Boolean

typealias F
typealias H

A, FATHIheR Eog vl BLS e B T 1

val h = fun(g: G, f: F): H {
return { f(g(it)) } //FEEENLS, XHM{T BAREEIKT
3

X/heR H A 0 & T -3 3 B

e \
5 x:Int f(X) ——= "_h:B'QDlGa.ﬂ‘ '

K5-3 B & RE AR R AR

1E R ER A IS return { f(g(in)}, {(MLFIX2— 1 Lambdazkik
A, IREI)Z—N(String)->Boolean PR AR . WL EH{}, AR
B2 — M /K2 Boolean | -

E T RS ] 7 AT BAE B, fEKotlinr, BT TA] LAfa] H. 1 S
mlr A IAEEECESLITER, P HEATEmain() & 2 a4
— MRS

fun main(args: Array<String>) {

val strList = listof("a", "ab", "abc", "abcd", "abcde",
println(strList.filter(h(g, f))) //%iH: [a, ab

1R Bh(g,HIX IR A R E ARSI — @R TTL,  JREIR B
% REGHER A AIRMGT, a5 5 16



5.5 Kotlin ' ) RFEE BRI 2L

AT AT 4HKotlinF Frun()~ apply()~ let()~ also()Flwith()ixX514
FEIR I BRI A AR QRS 7~ 451 v FH 210 10 I R Zrmy fun (A GRS 40 R
fun myfun(): String {

println("$#AT Imyfun ")
return "X;Zmyfun IR E{E"

5.5.1 run()X%

run() B £ 1 E X0 F

public inline fun <R> run(block: () -> R): R {
contract {

callsInPlace(block, InvocationKind.EXACTLY_ONCE)
3

return block()
}

WATE SE B G —174CEblock(), st & A A& A fblockZ 4,
— MG O 2 — > LambdafUg e . A7~ 504n T

fun testRunFun() {

myfun () / /B EERRITIERELR

run({ myfun() }) / /{88 run () BEGAR myfun () B
run { myfun() } //run () BBBVES" ()" RIS
run { println ("A") } //EMTF println ("A")

}

fun main(args: Array<String>) {
testRunFun ()
}

BT A,
PAT Tmyfun %L



AT Tmyfun B3
AT Tmyfun K%
A

5.5.2 apply() &%

apply O BRI & LT -

public inline fun <T> T.apply(block: T.() -> Unit): T {
contract {
callsInPlace(block, InvocationKind.EXACTLY_ONCE)

}
block()
return this

}

FIRE, BAVE GF fa AT GG, Se2 A T block(O &%, PRJRIR
(5] =4 i R B 2B 6 Rthis. 5382447 5Eblock O f VR R =, FHIIR
BN E2p s S Fr W A EVAN 7 L I



fun testApply () {

/1 ERBEE

val list = mutableListOf<String> ()
list.add ("A")
list.add("B")
ilastie reielel (PHE )
println ("EBE list = $list") //EBEBi% 1ist = [A, B, C]
println (list)

" "

n

//fER apply () BB EE
val a = ArrayList<String>().apply { / /U8R apply () BEEL
add ("A")
add ("B")
add ("Cc")
println ("8 apply BREEiL this = Sthis")
}
println (a)
/1 EMT
a.let { println(it) }
}

fun main(args: Array<String>) {
testApply ()
}

AT LAY, frdanh

Wi Eyklist = [A, B, C]

[A, B, C]

ffifapply P#5ikthis = [A, B, C]
[A, B, C]

[A, B, C]

5.5.3 let() ki %k

let() BRI HR A & SCUNT -
public inline fun <T, R> T.let(block: (T) -> R): R {
contract {
callsInPlace(block, InvocationKind.EXACTLY_ONCE)

return block(this)



[FIRE, AT A2 B B e — 17 fAblock(this), = L& AT
R R AE NS H4E Ablock O He A  JARAS 7~ 1 o

fun testLetFun() {
1.let { println(it) } /1, EfR it RIEEE 1
"ABC".let { println(it) } //%iH aBc , HP it #EIEHE#E aRC
//HATTRRE myfun () , REMEIELS let () R
myfun() .let {
print (it)
}
}

fun main(args: Array<String>) {
testLetFun ()
}

BA7T Lmp AR, o b

1

ABC

HAT Tmyfun pR%L
XEmyfun IR [EE

5.5.4 also()rR %L

also() BRI & T -

public inline fun <T> T.also(block: (T) -> Unit): T {
contract {
callsInPlace(block, InvocationKind.EXACTLY_ONCE)

}
block(this)
return this

FRE, WATERERGEMA], EJ6ZMA 1 block(this), ZE{MUlet()rk
B4, (HR R IREI{E this, e 4ariiEmHEE. MR



AT

fun testAlsoFun() {
val a = "ABC".also {
println(it) //#%ii: ABC
3
println(a) //%ith: ABC

a.let {
println(it) //%ii: ABC
}

¥

fun main(args: Array<String>) {
testAlsoFun()
3

5.5.5 with()pK %l

with() BRI 1) 3E SRR -
public inline fun <T, R> with(receiver: T, block: T.() -> R)
contract {

callsInPlace(block, InvocationKind.EXACTLY_ONCE)
3

return receiver.block()

PFATE BlwithO R EE N T — UG X Sreceiver, PR 518 FH %X
Hreceiver 2 i F #£ A\ ) Lambdaf {5 Eireceiver.block(). IMAACAS U T -



fun testWithFun () {
//EREE
val list = mutableListOf<String> ()
list.add (TA")
s add (TB)
list.add("C")
println ("B#MEi%X list = $list") //EMBi% 1list = [A, B, C]

//{ER with () BEEE

with (ArrayList<String>()) {

add("A“)
add ("B")
add("C")

println ("fEE with B#EiE this = $this")
//{EA with () REAISiE this = [A, B, C]
}.let {
println(it) //kotlin.Unit
}
}

fun main (args: Array<String>) {

testWithFun ()
}

5.6 ARE /g

fEKotlinH, CRFREE N —F AR, BXFFREPrfE. Lambda
Rk W& BATIAMOT DAE R E S/ @ A — iR ad . x[ml, keI Lh
B ECEA E TBOHEE 46 /) B AT — A R E . fEKotlin A i3t
A7 R NG A 2 ] B



W6E YRS
FEAS HJavaf i, FRATTZ & 44 a0 StringUtil. DateUtil55 T. &
K, REEERIEIUK. 280007, KRR 8 1S — DR
B B —NFRME. REAIHIavaflid ks, @E2BLFH—A
StringUtilZR, 851 B 5 AN K TH 7%, AR B2 N X

package com.easy.kotlin;
import static java.lang.System.out;
public class StringUtil ({ //Java LTHZE stringUtil FI{LH

/%
* R str FEHE—NFFF
o
* @param str
* @dreturn
*/
public static String firstChar(String str) {
if (str != null && str.length() > 0) {//AEZHIH
return str.charAt(0) + ""; //3RIUEE 1 ANFF, N string IR[A
}
return """
}
/ Ex
* PR str Wfa— N FRE
5k
* @param str
* @return
7
public static String lastChar (String str) {
if (str != null && str.length() > 0) {
return str.charAt (str.length()-1)+""; //FHEE TR ¥4 string R[H]
}

return "";

public static void main(String[] args) {
String str = "abc":
out.println (StringUtil.firstChar (str)); / /R0 a
out.println(StringUtil.lastChar (str)); VAAUAGING



FATA] LLE 2 String Util. firstChar(str) X A4 B F 77 sUAN 08 1) 5. B
¥ BeANREEARIXFET G ?

"abc".firstChar ()
"abc".lastChar ()

RHBIRA) S, ETavah A TICIAL String R — A~ H € 37
%o KIDYStringZ& 2 IDKH N B R FEALSE, 1 Hoyfinal, ANEEMEX. Fr
LL, Javafe [ Gl 38 H A8 FIXAE— M@ T TR StringUtilER,
£ BT B2 T 75 E A String BRAF RV U7, A2 B 244 K String e .

IMAEKotlin B, 5O e e —F ¥ —A5E 20 LLE iy AR
RA T EMENE . EAMBEURE SRS T, Kotlinfe4s — 1N 2RY &
THRETT TC AR ZR o

A AT/ A K otlin 3 JE 5 HORT @ 1
6.1 F EREL

Kotlin/H #2 ff 1 {5 FH % fal LA e R BT . AT UONEAT Y
SR AN E E AR AL

6.1.1 Z5StringZ¥ & N R 2L

%0, IAEZS String 25y & 9> Bk £l firstChar() fllastChar(), SZILAR
Y/



package com.easy.kotlin

fun String.firstChar(): String {//Kotlin 'Fé/ﬁ\ String il')‘)ﬁlﬁ/l\ FarstEChat IZ]@Z
if (this.length == 0) {
EeisrrEmn it
}
return this[0].toString()
}

fun String.lastChar(): String { //Kotlin %4 String ¥ E—> lastChar pA%
if (this.length == 0) {
e eI

}
return this[this.length - 1].toString/()

I Fee R AT T LA El6- 1R fj 35 B

Hr R R €

o ——

fun String.firstChar(): String {
if (this.length == 0) {
return """

}
return this[0].toString()

}

Kl6-1 25 StringZE Y 2 —MirstChar() R £
SRJE ] AEARHS R BB A T

fun main(args: Array<String>) {
println("abe®. fixatChat ()) / /A a
println ("abc".lastChar ()) //iR[A] ¢

N ST HAthpackage# 12 N1, N7 Eimport S Y fE R4



package com.easy.kotlin.tutorial /158 R BATE Mg

import com.easy.kotlin.firstChar [/ SANY ERE firstChar ()
import com.easy.kotlin.lastChar [/ SANTJEREL 1lastChar ()

fun main (args: Array<String>) {
val stwn = “"abe™

str.firstChar () //XFERIHH L StringUtil. firstChar (str) fifpif%
str.lastChar ()

6.1.2 ZListRy B — iR %L

TESE 52 R IRAT I 4Had List i filter() pRi £ . A4 X AMfilter() BR HUE B
FESZHLIWE ? AR BATH CeaLiseRY B — M uE kg, Mz EMEEM
e ? "I T FRAT TR R A e iX A i) R

N1 ks B B IR Z Mk 2> 2 Kotling™ E DI RE R fal B, LA
BAVERE E A Javarb L EFESZILTIR ! o5k, AT EZFH—A
ListUtilZ%, L 928l —MList filter(List list,Predicatep) /7 ¥, ACALaNT:

public class ListUtil<T> {
AT

* *E?ﬁilﬁﬂp oy 1ist HICE

* @param list
* @param p
* @return
*/
public List<T>filter (List<T>list,Predicate<T> p) {
//Java P filter () JyiEHISCEL
List<T> result = new ArrayList<>();
sshe (HE 92 6 dlisneEl o

if (p.predicate(t)) { / /W FE A P A A
result.add (t); [/ INZITTE S result () FkH$

}
}

return result;

Hrh, Predicatef? I A BN T -



interface Predicate<T> {

Boolean predicate (T t); / /IR R4 SR AR () il BR 4
}

INIE S BRATIAEACRS A I3 FH X filter () /7 2k -

public static void main(String[] args) {
List<Integer> list = Arrays.aslList (new Integer[] {1, 2, 3, 4, 5, 6, 7});
ListUtil<Integer> listUtil = new ListUtil(); [/ ListUtil X5

List<Integer> result = listUtil.filter(list, (it) -> it &% 2 == 1);
//Lambda KL
out.println (result) ; /i (1, 3, 5, 7]

AT HilterO) 77 1%, BATIEE S — A ListUtildt &, X ES T
BRI . BEANBEELTRME T IHIXFE R FH e ?

list.filter { it % 2 == 1 }

BZEHEN, RANUBIREKotinH, MALEJavat . N
A Tk kAt FH KotlinH HI4 g BR BUN Listd i —MilterO R &, ACHS tn
s

fun <T> List<T>.filter (predicate: (T) -> Boolean): MutableList<T> {

//Koltin W45 List RP B filter KR
val result = ArrayList<T> ()

this.forEach { //IXE) this $8MIAHE NS
if (predicate(it)) { / /G0 S AL 1 TR A T 1

result.add(it)
}
}

return result

XA REN B A A B2, BT E6- 2K R AL Hh fi] ik
i



A

Jo
huatl
._J'[""

HEREM | RS S AEES]
! \|f \ [ A \
fun <T> List<T>.filter(predicate: (T) -> Boolean): MutableList<T>
L_T_J | J
T

KB ZR) HHAS

Kl6-2  filter() R B 12544

IR BATAEARRS Hh A 7 BRI F B Al

val list = mutablelListOf(l, 2, 3; 4, 5, 6, 1)
val result = list.filter {
it % 2 == 1 //XJE—A Lambda BE%L

}
println (result) /711, 3, 5, 7]

KotlinfUbr#E FEAPIFRAE ] 1§ R A ThAE, Iy fEJavaffAPT, §E
f 7 RESH B e s, X E 7 W AR AL SR 9 & B AR 4

6.2 ¥ REREM

Ty R—ERE, By REEMS:. B, s
MutableListy E @M firstElementfilastElement, SZEUACAS AN .

var <T> MutableList<T>.firstElement: T

get () { / /Y RJEYE firstElement [ get () A3
return this[0] //IRIEIEE 1 AT ER

}

set (value) { /Y REYE firstElement [f) set () 3K
this[0] = value J/ESE 1 ADIJLEN value

}
var <T> MutablelList<T>.lastElement: T

get () {
return this[this.size - 11 //R[EEEGE NIGE
}

set (value) {
this[this.size - 1] = value //WERFE TILEMNMEN value

}



ETEAREES Ty SR M TR R B AN 1 6-3 7

Jo

ESE S =3

u
Jf

ATk EESl b e
)\

— | | ——

var <T> MutableList<T>.firstElement: T — ¥ @Ek:i455

get() { }
return this[0] getter i

}
set(value) {

this [O] = value setter B %
}

K6-3 ¥ R s PErE v i

SN 5 AT DAEACRS A LR I e ek 1

val list = mutableListOf(1, 2, 3, 4, 5, 6, 7)
println("list = ${list}"™) ldistE =ik, 2, 3, 4, 5, 6, 1
println (list.firstElement) //ViH getter BRE, fHAZE 1
println(list.lastElement) //7

list.firstElement = -1 / /A setter PR
list.lastElement = -7

renastanelal (MRS = i ilaaeisial ililisie = =l s Bl e Be e, =

println (list.firstElement) //-1
println(list.lastElement) //-7

PR P 0V 5 SR KotlinSOPFH, R A s SUEE B 4ot
6.3 1 JEASEHL R
17 P B P 2 B B A B AT 25 BN 77 2ORSIEBRY . 8

) s B R 3 ] DLIE IS KotlinfURS (I ByteCode R FR MR . 1 Al 17E6.1.17
Hh 25 String 28 4 g i firstChar() R 44 -



funl String. firseChar () String {
if (this.length == 0) {
return ""

}
return this[0].toString ()

‘B RFITVMAS IR

//access flags 0x19
public final static firstChar(Ljava/lang/String;)Ljava/lang/String;

@Lorg/jetbrains/annotations/NotNull; () //invisible
@Lorg/jetbrains/annotations/NotNull; () //invisible, parameter 0
L0
ALOAD 0

LEC "Sreceiver”

INVOKESTATIC kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull
(Ljava/lang/Object;Ljava/lang/String; )V
Ll

LINENUMBER 4 L1
ALOAD O

INVOKEVIRTUAL java/lang/String.length ()I
IFNE L2

L3

LINENUMBER 5 L3
Lpc ""

ARETURN
L2

LINENUMBER 7 L2
ALOAD 0

ICONST 0

INVOKEVIRTUAL java/lang/String.charAt (I)C

INVOKESTATIC java/lang/String.valueOf (C)Ljava/lang/String;
ARETURN
L4

LOCALVARIABLE S$receiver Ljava/lang/String; LO L4 0
MAXSTACK = 2

MAXLOCALS = 1

HAZFE EHKIVMIE L/l REA B, Sk iJavafiis o 2 B iE

public static final String firstChar (@NotNull String $receiver) {
Intrinsics.checkParameterIsNotNull (Sreceiver,

"Sreceiver") ;
return Sreceiver.length() == 0 ? "" : String.valueOf ($Sreceiver. charAt (0))
}



6.4 F Jie I this B

LE R H P Listy & 8 &tfilter OS2 B, A B 7 — -/ thisoed 7.

this.forEach { //this FHEET
if (predicate(it)) {
result.add (it)
}
}

X Fthistg 2 B UCE X % (receiver  object) , tpt 2T &
PRI, 15 R 5 2 i fa IR R0, N T 3R 87 R Bl
(receiver) , Kotlin®ff Fthis#ikz:

Q  FERP AR R E, thisTg X AN 2 56 5 52451 ;

Q Ey EmEh, s ERcE R AT HE (function  literal)
H, this{ QR BRELRT, 78 505 22 A% 18 32 S 4

QO WRthisE A RERF, MR RaES YaErHNEE
Bl SR AR B ) HoAth v N i this, 75 2248 RS FR € 15

QHAERITHER: AT LU — AL, JEEE X RS
JER BRI, AR — B THRIEREM

6.5 RE /N4

I J pR B Kotin H AR H 7 8 HLSE I ThRE, MR %, Al
FEFRATHARS S 2R 0T B o [R]AF T @ axX ANREE, KotlinfE:
Java APIfFZEAE ¥ 1 E S AR %, AR J= 1] ) 2715 o LA

I



Poh - } >
H7E O EER
fElavaRE g — B A BB A RESIRIRIFAEXN R .. Kotlinik
HERELER T (Scalalll2 H S 7 —EHE£EHHEL) , MEfEJava
FRPE R AT T BOEAY R, I T ARRESE, Ry R TR
BTESCHB IR, XTI RER APIER fEkotlin.collections T 1l .
591, {EKotinth A Jorh AR QUL IIA R, T FL AR5
RHCKIAE R (NFITR— A PA BB A%
val funlist: List<(Int) -> Boolean>=//FIH—FrEZ8 k%l (Int) ->Boolean ] List

listOf({ it -> it % 2 == 0 }, //FE1P BRBEHN(it->1t%2==0}
{ it —> it & 2 == 1 }) [/BB 2 PR it —> 1t $2==1 }

H.rf, (Int)->Boolean & —/> M Intit it F/Boolean ) B& . T X AN H)
fize, FRATAT CAAEACHD B e 455 8 FH R A pRi 2 -
val list = listof(1, 2, 3, 4, 5, 6, 7)

list.filter(funlist[0]) //EANFELINKEEFfunlist[0], & , 4,
iR 3

[F][2 6]
list.filter(funlist[1]) //fEAH24 K% funlist[1],&[E[1, 3, 5,

A REIRAER? Xyt iR A R g TE N H H
PRI !

I EA A K otlin bR HE BE H AR &2, ToAT T MR8 2
JavatE G BEM), BRI S N . 5.
7.1 FEEKR

EEREBNFRS RGN, AR RA S, BATEERNES



R RIRRRES X G A5 (reference).
Kotlinf 852841 K. AL (Mutable) 5 AR AL LK

(Immutable) .

7.1.1 HHIIB3MESZE

AR TIA3M: List (FIF) . Set (4) FMap (W) , i
7-1F7 o

ListAE#s I e R AR A7 fit, AU EEN R . 7
KR EF P HHEEY) .

List (%13%)

Set (4)

Map ()

K7-1 KotlinfE& 2%

Setti waHILER L AEL

MapHit 5 FHFEA 1A BB XX R, B0 RAR L — X B E K-
VTS MapBLiih 25 2 WA i 1 B0 RAEE — AN A O 1 e B 7
(Key) X%, FREEFRENRIEMIS PG E . R e —
1o HSLRB ARG IR EN R E, IR
(hashing) P24 —PMHEFRIESAS (hash code) FIXEEUE, XANMEAIAL
SFR{E (Value) HIAFAEHLE

MRBANINBIRSG AT LRE, HSLListH 1 N et Z£Key,
R Key 2 F FIneZE A, By DAk Listtd n] DL & —FhREk it Map 283
gif. 1MiSettl2Key AIntZi A, {H 2 Valuefd =& A feE & R Map.



7.1.2 KotlinfE & 254k K JZ K

N Kotlin TSRO ER, WE7-205.

Iterable Mutablelterable

I |

MutableCollection

Collection

List Set Map

MutableList MutableSet MutableMap

|
[17-2 AR NG R R

Hrr, A mOu R 7-1hR .

R7-1 BEEREO U]




# O Ih fE
Iterable R ATAT LG A OX AN D e s nl Lk I 341 (1) o6 25
Mutablelterable FEIEARIH ) SCRF N B 0 25 (kAR
Collection List I Set (40K M. HiE AN AR
MutableCollection | SZFFANMAMMNERTTZE N Collection. "EHEHLE AMIRF%L, Ul add. remove 5y clear 55
List e HHE S, 4k Collection #2111, JTEAF, HiAn[48
Bl ek %ﬁk List, SCRRASINAIIMER JGER, BR 794 List TP i sk %, 304 add. remove
8 clear 555 ANHUHR 1) 6 L
Set JUELES ., . 467K Collection $11. HitAn4E
MutableSet 47K Set, SRR A FR G F (1 Set
Map et K-V CE-{ED) XS . 78 Map BUR &b Key (Bl J&rfE—1)
MutableMap SCRFS AT R G 2 1) Map

List51| 3% 73 A R AN 48 i ListAl 7] 28 MutableList (F] 5 A, flER%L
) o Listy| R IR Z IR G E7-30 7w

7.2 AA[ABLEELER

Iterable<out T>

[
i 1 1

Collection<out E> [F—————

Iterator<out T> Mutableterable<out T>

Listlterator<out T> MutableCollection<E>

==

Mutableterator<T>

List<out E>

|

T

MutableListlterator<T> |<t

MutableList<E>

K|7-3 ListFl RIS ZIREEH

SetHE 7 NANA AE Setfl 7] A MutableSet (A5 N, MEREHE) -

Set£ & MR R IR L5/ AN B 7-4 7 o



Kotlin#' f)Map5List. Set—#¥,

Mapth 438 R i5EMap Al ] 48

MutableMap (R]'5 A MIERZFE) . Mapi&%f 4k & T Collection$% [ .

MapR R 1] )2 IR 45

W El7-557 7 o

Mutablelterable<out T>

override fun iterator(): Mutablelterator<T>

A

MutableCollection<E>

Iterator<out T> Iterable<out T>
operator fun next(): T (‘ == operator fun iterator():
operator fun hasNext(): Boolean Iterator<T>

' f
Collection<out E>
val size: Int

fun isEmpty(): Boolean

operator fun contains(element: @UnsafeVariance E): Boolean
override fun iterator(): Iterator<E>

fun containsAll(elements: Collection<@UnsafeVariance E>):
Boolean

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

fun clear(): Unit

Set<out E>

MutableSet<E>

override val size: Int

A

override fun isEmpty(): Boolean

override fun iterator(): Mutablelterator<E>

override fun add(element: E): Boolean

override fun remove(element: E): Boolean

override fun addAll(elements: Collection<E>): Boolean

Entry<out K, out V>

<
override fun contains(element: @UnsafeVariance E): Boolean i override fun removeAll(elements: Collection<E>):
override fun iterator(): Iterator<E> Boolean
override fun containsAll(elements: override fun retainAll(elements: Collection<E>):
Collection<@UnsafeVariance E>): Boolean Boolean
override fun clear(): Unit
Mutablelterator<T> :
1
fun remove(): Unit :
0 i
L o o o e e o e I

K7-4 SetfE A& MM Z k4

A

Map<K, out V>

val size: Int

val keys: Set<K>

val values: Collection<V>

val entries: Set<Map.Entry<K, V>>
interface Entry<out K, out V>

val key: K
val value: V

A

MutableEntry<K, V> :
Map.Entry<K, V>

fun setValue(newValue: V): V

isEmpty(): Boolean

containsKey(key: K): Boolean

containsValue(value: @UnsafeVariance V): Boolean
operator fun get(key: K): V?

getOrDefault(key: K, defaultValue: @UnsafeVariance V): V

f

MutableMap<K, V>

override val keys: MutableSet<K>
override val values: MutableCollection<V>

interface MutableEntry<K, V> : Map.Entry<K, V>

override val entries: MutableSet<MutableMap.MutableEntry<K, V>>

put(key: K, value: V): V?
remove(key: K): V?
remove(key: K, value: V): Boolean

putAll(from: Map<out K, V>): Unit
clear(): Unit

:-—) Set<K>
|
|
|
b
|
|
I
I-—3> Collection<v>
:— —> MutableSet<K>
}
I
]
e e e l
I
I
I
i
L—=> MutableCollection<V>




K7-5 MapZRAUfJ= K45

T, WA A,
7.3 GIEEEHE

Kotlin 43 7i{# FHlistOf(). setOf(). mapOf() bk £ 1) 4 A n] 48 fJ List
TR AR SetlERAS. Maphif 25 4ds; ¥ HmutableListOf().
mutableSetOf(). mutableMapOf() & F K 1] 3 1 4% [)MutableList 41| 3 75
#%+ MutableSet£ZE % 45 MutableMaphR it 2545, 47 WKl 7-6 2 &l 7-8 flr
ZNo

listof) ©  {ERArrayList3LHl | REMlistE RIEN

tliEList O
—{ mutableListOf()

K7-6  GIlEEList

emptySet(): Set - flliE— 2RI R iESet

B3 Set [ setOf(vararg T): Set - i — R i%Set

l mutableSetOf(vararg elements): MutableSet - ll&— A Set

K7-7 GlESet

mapOf()
#E T Jace(LinkedHack Map
mutableMapOf()

gl Map ©| hashMapOf() ©  valhashMap = hashMapOf(lto bookA, 2 to bookB)

linkedMapOf() ©  valmap=mapOf<Int, Book>(1to bookA, 2 to bookB)

flig— 7 %MMap ©  valmapEmpty = emptyMap<Int, Book>()

Kl7-8 f&EMap

(MEZNGIL N



val list = listof(l, 2, 3, 4, 5, 6, 7) / /B4R List

val mutablelist = mutableListOf("a", "b", "c") / /BT AR Mutablelist
val set = setOf(l, 2, 3, 4, 5, 6, 7) /AT AR set
val mutableSet = mutableSetOf ("a", "b", "c") //BEER]AE MutableSet
val map = mapOf (1 to "a", 2 to "b", 3 to "c") / /BT AR Map

val mutableMap = mutableMapOf (1 to"X",2 to"Y",3 to"z") //fJ#E14F MutableMap

WG A LR KIS List, A listOfORP AT . AT AN, 4%
EINRBAREE RS, 752
val emptyList: List<Int> = listof() //BRXFEW List FInZzESEHA Int

val emptySet: Set<Int> = setOf () / /B set MIJGHEIEAN Int
val emptyMap: Map<Int, String> = mapOf () //%F S5 Map IIJGEEALA Int, String BHEXT

5 A -

>>> val list = 1listOf() /I AFRERR, B
error: type inference failed: Not enough information to infer
in inline fun <T> 1listOf(): List<T>
Please specify it explicitly.
val list = 1listoOf()

N

PR A3 L ) funlistOf(): Listiz 2 S50 T P oA HERT H K .
setOf()~ mapOf() 7 #rF3E, AR,

74 WHESGTHHITR

List. SetZ4t7K [ Iterable¥z 1, HIH¥H & J forEachphERIEIE [
JUE: [FFE, Mapi O Wy 1 forEachpf HORIEAME 1 05K



list.forEach { //List Hf] forEach
println (it)
}

set.forEach { //Set H1ff] forEach
println (it)
}

map.forEach { //Map 1] forEach

println ("K = ${it.key}, V= ${it.value}") //Map BHIIFZ & Map.Entry<K, V>
}

Hrf, forEachOBREZEZ 0T -

public inline fun <T> Iterable<T>.forEach(action: (T) -> Uni
public inline fun <K, V> Map<out K, V>.forEach(action: (Map.
-> Unit): Unit

WATE R, {ElterablefTMap, forEachifEU#AR & —> N Bkinline B
o

FEh, A RIATTARAEIA A [ 70 3R BN 7 7] index M A%, £EListAl
Set 1 A] LA B T [f] HY) forEachIndexed PR £

list.forEachIndexed { index, value -> //4i F#r index Kkl List
println("list index = ${index} , value = ${value}")

}

set.forEachIndexed { index, value -> / /7 FhR index Kl Set
println("set index = ${index} , value = ${value}")

}

Hr, 1PN E2index, FE20Z=#fEvalue, X B
forEachIndexed PR 2544 101

public inline fun <T> Iterable<T>.forEachIndexed(action: (in
-> Unit): Unit

Mapf TG 2 /& Entry2R Y,  Hentries)& A .

val entries: Set<Entry<K, V>>



XA Entry R @ LU

public interface Entry<out K, out V> {

public val key: K / /BAE X IKey
public val value: V //E{E*fKValue
3

AT LLEH VG A entries & 14 3R EUiZMapH 1) BT A 8 / B0 ) Set.
AREVIN I

>>> val map = mapOf ("x" to 1, "y" to 2, "z" to 3) //FEHHIHHIEHENL—A Map
>>> map
{x=1, y=2, z=3}

>>> map.entries // Vil Map X% [F] entries &k
[x=1, y=2, z=3]

XS AT DL 71X AN Entry B Set [

>>> map.entries.forEach ({println ("key="+ it.key + " value=" + it.value)})

/ /)i entries FHIITER
key=x value=1
key=y value=2
key=z value=3

7.5 WL R 2L

i FmappR 2, 7] AEEE S R o 3 MR AT F 45 o 1) 3 0 R B0 A T
ML ERAE, JURML Z EHE SN — NS ST, IR EHIXASH
Ef. XA TR LA E7-95k Ui



pACECACEONONORS

map K i

list. map{it¥it}

: P : : ; ;

7-9  map R AT LS

fEList. Set4k 7K [ Tterabled% [ AlMap$% 11+, #FFRAL T IX - map#f
o ¥ Hmap e ZIAAS =5 W T

val list = listof(1, 2, 3, 4, 5, 6, 7) / /IS —A List
val set = setOf(l, 2, 3, 4, 5, 6, 1) / /IR — set
val map = mapOf (1 to "a", 2 to "b", 3 to "c") //FEHIFMIMGEL— Map

list.map { it * it } //map BRECEATCEIITHE(E, &M (1, 4, 9, 16, 25, 36, 49]
set.map{ it + 1 } //map BRECEAICEHATIN 1 #4E, &IEI[2, 3, 4, 5, 6, 7, 8]
map.map{ it.value + "$" } //map RENANILEEMN EFARFS, RE [as, bS, c$]

map R 2244 10T -

public inline fun <T, R> Iterable<T>.map(transform: (T) -> R): L

public inline fun <K, V, R> Map<out K, V>.map(transform: (Map.En
-> R): List<R>

X RBRALZWUS 2 R AR, AT Al DA% A — List:

val strlist = listof("a", "b", "c")
strlist.map { it > 1listOfi(it + 1, it + 2, it + 3, it + 4) }
//map K, BAILE it B2 FRAl—A List, EA
List BFE 4 LE, A5l it+l,it+2, it+3,1it+4

XA, % [BE R AL 2 List, W2 — P ListE ik E— 1
List, b HACHS IR [B] 455800 R



[[al, a2, a3, a4], [b1, b2, b3, b4], [cl, c2, c3, c4]] //#HE

KotlinF it $2fit 7 —/Mlatten() KA, AR EHRE I List 4 1 <~F
B, R ERE R, AR

strlist.map { it -> listOf(it + 1, it + 2, it + 3, it + 4) }
/7T R, BIREELIstRIITER Y

iR

[a1l, a2, a3, a4, b1, b2, b3, b4, ci1, c2, c3, c4]

flatMap bR £ A2 map Al flat g > R £ <R 5185, AR T

strlist.flatMap { it -> listof(it + 1, it + 2, it + 3, it +

[ A T

[al,a2,a3,a4,b1,b2,b3, b4,c1,c2,c3,c4]

7.6 T UERREL

FEERSES, AT Y T filterOpR £, X B2 — MG
B5E, A1 Studenttf 5, FAEHEHEIORA I UF

data class Student (var id: Long, var name: String, var age: Int, var score:
Int) { / /M student g
override fun toString(): String { //#d'S toString () K
return "Student (id=$id, name='S$name', age=Sage, score=$score)"

}



N EEEEDITEMER, BS [toString ). AEEEH—
F7 A Student % % 1Y List -

val studentList = listof( //fl@& A StudentXf%List
Student (1, "Jack", 18, 90),
Student(2, "Rose", 17, 80),
Student (3, "Alice", 16, 70)

XA, WORBAVREIL g8 e K T35 T18% 1574, AU AT
LLXHES

studentList.filter { it.age >= 18 } //idiEHistudentList4E{s

R

[Student(id=1, name='Jack', age=18, score=90)]

I RAE L YE AU T80 A, ARS AN R

studentList.filter { it.score < 80 } //ilJEHistudentList 3%k

iR

[Student(id=3, name='Alice', age=16, score=70)]

FAk, anRAR B T ) T AR R gE, AT LS H filterIndexed() B
g

val list = listof(l, 2, 3, 4, 5, 6, 7)
list.filterIndexed { index, 1t -> index % 2 == 0 && 1t > 3 }
/77 TRRLYE List T E, KE[5, 7]



filterindexed() PR ZX 2544 111 -

public inline fun <T> Iterable<T>.filterIndexed(predicate: (
-> Boolean): List<T>

7.7 R

KotlinfE &2 igfit 17 37 HEP 5 5 0 &= M ki Hlreversed(), ISR
Blan -

val liskE = List@E(l, 25 3, 4, 5, 6, )
val set = setOf(1,3,2)

list.reversed() [ /B R, kR, 6, 5, 4, 3, 2, 1]
set.reversed () // B RS, RE (2, 3, 1]

XM terable 14 & b £ireversed() /& H.£2 1 F 1)
java.util.Collections.reverse() /7% . HAHFRAI U T -

public fun <T> Iterable<T>.reversed(): List<T> {
if (this is Collection && size <= 1) return toList ()
val list = toMutablelist ()

list.reverse() //WH Java | List AN reverse () ik
return QdsE

}

public fun <T> MutableList<T>.reverse (): Unit {
java.util.Collections.reverse (this)

}

T+ e e sorted(),  SEHIARES IR

>>> list.sorted()

[11 2/ 3/ 4/ 5/ 6/ 7]
>>> set.sorted()

[1, 2, 3]

Kotlin™ fJ1X />sorted() B8 2 & HA% I FHJavaf APRSEHLARY,  AHSC



AR

public fun <T : Comparable<T>> Iterable<T>.sorted(): List<T> ({
if (this is Collection) {
if (size <= 1) return this.toList ()
@Suppress ("UNCHECKED CAST")
return (toTypedArray<Comparable<T>>()as Array<T>) .apply { sort() }.asList ()

}
return toMutablelist () .apply { sort() }

}

HA f5 8 H i) /& Java.util. Arrays.sort() /5 2 :

public fun <T> Array<out T>.sort(): Unit {
if (size > 1) java.util.Arrays.sort(this)//ififiJavaFArra
3

78 JTLHREHE

WER AR, — A ListF R IFAT R £ HE, 7 LLE B Hdistinet() e
.

val dupList = listof(1, 1, 2, 2, 3, 3, 3)

dupList.distinct() //EERE, RE [1, 2, 3]

Kotlin 15 &R ik $efit TV 2 IhReF & MAPL, WA FH——A
H, EZHNELISHE HTAPLIRY:

http://kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/index.html .

7.9 Kz

ARERANINA T Kotlinbr e H 55K List. Set. Map, LAK'E
MY I FE IR R, X R B S RA I HIX SRR T,



A KRR R, T EREBOCE RN 52 M R B A 15 L3 7
A . S8 A TR S .



8w i A

BRI, BRATR FEMH BRI SRMEIR] ., B
AR, B EHE XK, HEEEGRMI=T, WATEE FFEYw
ol LN T 2R R A, & i s R g R — R R A 5 —
BRI . HXAE M EHRIRE, A B4
FATREA R KA B R S H W ? B 24 nT L,

Java 5 5] NIz BUNLHISEIL 1«52 8 (Parameterized
Type) - ZEUAIRA, s B OG22 it ik i B AR SR S804k,
FPLTHEFRERESE, R E A SEOE A, BRANTIRZ AR
MSH, RGN AENBRRZER (RS |

PATEE, EHEEFZ R IR B E R B R . RN, giE
W e DR AR 2 2R, RIS H b . XFE AR &= 2 50t
Ny 2% (Type Parameters) .

A B AT —itE 2% S KotliniZ B HIAH < H0H
8.1 AfMg AzH

(Javagme B AR) (4o Fi2]:. A2 RREER 17z i H
W, sl NEER—NER, RN TaEsdsat (EE55 .

AR DL 2 A TE SRS K R i R e — . JRAT19EK
B NRARZEZE, £E5REEFFFENZRN. f£Javatt, Objectsis
A RIS N T EEREAME, TR EE L 0bject, 4
TN ARSI, R T A N ) i) R e 4

N A



class RawArrayList {
public int length = 0;

private Object[] elements; //ABITCE IEA 5 A Object
public RawArrayList (int length) { / /K3 R EL

this.length = length;
this.elements = new Object [length]; //flfE—4KEN length [ Object HéH
}

public Object get (int index) { //get Jiik
return elements[index] ;
}
public void add (int index,Object element) { / /45 PR A index KITGEIRE N e lement

elements[index] = element;

}

Ty EL I EACRS 2 R

public class RawTypeDemo {

public static void main(String[] args) {

RawArraylist rawArraylList = new RawArrayList (4);

[/ BIEEIFRIIGH — NP E LR KA 4 Y RawArrayList X%
rawArraylist.add (0, "a"); /78 FER O A B K ran
rawBArraylist.add (1, "b"): /785 b 1 AL B "o

System.out.println(rawArrayList) ;

String a = (String)rawArrayList.get (0); //iRBEIFirHk 0 BT
System.out.println(a)

String b = (String)rawArrayList.get (1); //R[EIFisk 1 BICE
System.out.println(b) ;

rawArraylList.add (2, 200);
rawArrayList.add (3, 300);
System.out.println(rawArrayList) ;

int e (int) rawArrayList.get (2) ;
int d = (int)rawArrayList.get(3):;
System.out.println(c);
System.out.println (d) ;

String x = (String)rawArrayList.get (2); //Exception in thread "main"
java.lang.ClassCastException: java.lang.Integer cannot be cast to
java.lang.String

System.out.println (x) ;



ATUAEH, EFHRASER (raw  type) SZILIESZET, AT
15 FH B /& Object (15 2H. . IX FF s 77 sAEAE 1 1] A PR

Q FESTHRINNRICRAINE, AR TRIE TR,
WA U, FATAESGTHRIMEENR, MiESEHASRE,

O HEMIMES TR —AMERINE, ABEEREH Objecti A,
s e BEAT oA SR e e . XA e R B RS T & A
(A HUTTRI SRR BR B S, FrbLAE S diss. Bilan B
(VCLEOF

String x = (String)rawArraylList.get(2); //Exception in threa

java.lang.ClassCastException: java.lang.Integer
java.lang.String

XFIRATAS, gt A aHiar, (HRIBATIN 2l H R A L i
Ro AEANRELLGM PR KAR U FEFEAR AL I SR B R B ARSI 2 B A5 A2 KAl
[njrawArrayList¥s I G 2 ) B (%

rawArraylList.add(0, "a");

PR E Hoe s R H G A String, X578 a3 BUT RN %, H3)5E
il) % 4 2y String Ve 2

String a = (String)rawArraylList.get(0);

FA TR XA e R KA String HI15 B AR — DN RS H b, Ra
FEL P /2 0 5 A DL R ARG AN 5 S L], IXREmn] DA R
Mz AR 7 XA IE R S N2 B R A AR

2 At EE R AR L RSB B S HER Y, PUT RIS A AN
MU . DS 2 B e R ORAIE SR B B A 2 R, I SRR /5 51 E 2



FABBEXS REETINPAT He A, B AIBAT N 725 B DR IG AR ME 25 5 A AN
e A7 VA, Gt U BT R ER SRR A, JFH AL
RO B 22 B gm BEIN R iR . B — R, RS E3E TR fen] 2
RAP S st 2 a, ERE EEERMF T2,

8.2 TEZE. BB AR

ZRER. ROz R R v A SR 2 e N R
so FEEARAPTH KEMMH 128, fElavah FATI LIS 1
R IES A SUZ BB 4, fEKotlin B [FFESCRE . AR RATT B 44
Kotlin™ i3z 842 1 32 BISRAZ Bk 44

8.2.1 ZAIEEN

I S5 2E A il B A Kotliniz 3L 4% 11 B 4915

interface Generator<T> { /RS HRAE R N ARG <T>
operator fun next(): T [/ R A 2 T
}
MAARS T
fun testGenerator () {
val gen = object : Generator<Int> { //XHEIEX
override fun next (): Int {

return Random () .nextInt (10)
}

}
println (gen.next ())

}

X HLFRATT 48 H object 34 7>k 75 B — > GeneratorSE IS, FFAE
LambdaZ i X H SEHL 1 next() K2

Kotlin}'MapF1MutableMap#Z 1 ) € S AH A2 — A JL R 72 422 111



(/IS
public interface Map<K, out V> { Map #HKZAIE <K, out V :
TATHE J5 T 2= Ui

public fun containsKey(key: K): Boolean
public fun containsValue(value: @UnsafeVariance V): Bool
public operator fun get(key: K): V?

public val keys: Set<kK>
public val values: Collection<vV>
public val entries: Set<Map.Entry<kK, V>>

3

public interface MutableMap<K, V> : Map<K, V> {
public fun put(key: K, value: V): V?
public fun remove(key: K): V?
public fun putAll(from: Map<out K, V>): Unit

fi4n, 8 FmutableMapOf() b8 £k SE 714k — > A AEMap:

>>> val map = mutableMapOf<Int,String>(1 to "a", 2 to "b", 3
>>> map
{1=a, 2=b, 3=c}

Hrh, mutableMapOf() R ZUZE 44 U0 T -

fun <K, V> mutableMapOf(vararg pairs: Pair<K, V>): MutableMa

X AR SRR VAL TSR SEBAC AN N, R s b
RUZH B L. fEmutableMapOf() R, JCEK. VI, B AR AR
I Int AT String 7 Fr 254X

2 BUR] DL R IR AR & 2R3 B R, X AR5 28T B N %2
Fo [IAVEMEGREMMBN 7 EIRER XGRS, G iFa gt



>>> map. put( ll5lI’ llell)
error: type mismatch: inferred type is String but Int was ex
map. put(ll5ll’ llell)

N

Kotlin A A HEWT ) Thae, ALRUSHA IHZEAIBAL,
mutableMapOf() B U5 [ ISR M S H T LA A S
>>> val map = mutableMapOf(1 to "a", 2 to "b", 3 to "c")

>>> map
{1=a, 2=b, 3=c}

8.2.2 iy HIZK

WATEFZ 7 BH— RS H 1) ContainerZs, AU T

class Container<K, V>(var key: K, var value: V)

N1 IR, AT E StoStringO KL, AT

class Container<K, V> (var key: K, var value: V) { //ARZGEHFHZAZH<XK,
V>, 2NEAEHE SR
override fun toString(): String {
return "Container (key=S$key, value=S$value)"

}

MFACAS U -

fun testContainer() {
val container= Container<Int, String>(1, "A") // <K, V> #
println(container) //%i#i: container = Container(key=1, va

3



8.2.3 IR

FEZ DA Bk, BATEER A MO L G A 285
. TSR B A] DL AR S akdeE O A 1 pR B T2 B S B A L)
PR BRI S AR

class GenericClass
fun <T> console(t: T) ({ /7 Rz TR L
println (t)
}
}

interface GenericInterface {

fun <T> console(t: T) / /32 VR 2 Y pR AL
}
fun <T : Comparable<T>> gt (x: T, y: T): Boolean { //f 17z Hsk%
return x > y

¥

8.3 LM A

fE_ B ms 4, gt(x:T, y:T) R B K244 A A
T:Comparable<T>:

fun <T : Comparable<T>> gt(x: T, y: T): Boolean //TH2K% F5

1X B ) T:Comparable, 7~Comparable&Z8HTH) 5., tmt s
rgmiFas, FRUSHTERNA LI | Comparablefz 128, XFFESE
LR g EAERSLZ I T CompareTo vk . UM A EXANRAY 5L
HEAT A, ok B {E f Compare To“>"#AF 5. &, FHEM
RS g AN

fun <T> gt(x: T, y: T): Boolean {
return x > vy //%iFEAET
¥



8.4 A5 WAR

BAVKE A HEI S BeA FEFEL T RAMRM.

open class Food
open class Fruit : Food() //Fruit4t7kFood

class Apple : Fruit() //Appledk&Fruit
class Banana : Fruit() //BananaZkzkFruit
class Grape : Fruit() //Grape4tzFruit
SR N T A BRI L

object GenericTypeDemo {
fun addFruit (fruit: MutablelList<Fruit>) ({
}

fun getFruit (fruit: MutableList<Fruit>) {
}

XA IR T PAXRE I L T A P A eR

val fruits: MutablelList<Fruit> = mutableListOf(Fruit(), Frui
GenericTypeDemo.addFruit(fruits)
GenericTypeDemo.getFruit(fruits)

WA H — 7T Apple I List:

val apples: MutablelList<Apple> = mutableListOf (Apple(), Appl

1 FKotlin {032 1 S Java—RERAE WA, T IH f098 AR G i A
SEFeRia

GenericTypeDemo.addFruit(apples) //type mismatch
GenericTypeDemo.getFruit(apples) //type mismatch



IMREE DA, BAFATAGA TIPS 2L
object GenericTypeDemo {

fun addFruit (fruit: MutablelList<Fruit>) {
}

fun getFruit (fruit: MutablelList<Fruit>) {
}

fun addApple (apple: MutablelList<Apple>) {
}

fun getApple (apple: Mutablelist<Apple>) {
}

KAT—IRFeEF L, XeEEAERARNE. HBAsEAEELL
MutableList/% yMutableListf) 55 HIWg ? Javaiz B 5] A\ 1 RALEBC KT
HIME & S i P aX AN 1l f5 . Javayz B B BC AT AT 20

Q A R E R PextendsTHE & R S 1) EIR GZRAY L0
FRMTEHE E TR . 5 & )i MutableList<?extends
Fruit>7&MutableList ) 525 . Kotlin™ {5 i MutableListk
TN o

Q  HERI T AR E 7 2superTHR € RS EH MR GZRBL 202
RMTEHE EMREM) . & BiMutableList<?super  Fruit>
F&MutableListf] 525 HY . Kotlin 5 {# i MutableList & % 7 .

X HEP A5, M2 NRMBEEAT (Type Wildcard) o MECRTAE
KM Zgrh B EERE S, BT — M2 BRI € B R R A e it
T AR BB,

NumberZEH (f&jid AF) RZlntegeraS M (fijid NC) HIARIEA, I
B A FHRAI L R ILNC=>F (C4KF) ; MiList,ListfFE 11z 7
FRAE B e E(F),E(C).



B2 BATT AT LUK 38 DA A1 22

Q HC=>Fi, WRHFLHC)=>F), A,
Q HC =>Fif, WERELE) => {(C), IMAMMHENAS, i ki
T2 ZRARAS B N I AR

DA 5302 R DA 8- 1K fij 15 B

f(C)

f(F)

\
S
Dj@

-1 s b5 Ay
PP AR AR HR AL IR 22 4z
8.4.1 A
Javad I ECAH 2 VAR 1), T T ARY & A] LA IE A 4R PB4 T 1Y -

Integer[] ints = new Integer[3];

ints[0] = O;

ints[1] = 1,

ints[2] = 2;

Number[] numbers = new Number[3];

numbers = ints; / /BRI, W LRI

for (Number n : numbers) {
System.out.println(n);
}

fE£Javat, [KNIntegers&Numberf)FRM, £ I W Integer[]tH &
Number[ 1/ 72884, PR AE A 75 ZENumber[ 18 11077 # 7] DL gt — A



Integer[ ]{H . Java™H £ 2H bh22 i) & 8 n] DA B8-2 5k 6 B 15 i .
Javart )7z B2 BT AR 1Y), anEl8-3ff 7

WU, List<Integer>/ANf&List<Number> [/ 7285, EZR
List<Number> {17 & $EffList<Integer><> HE/n R AR . N S,
T AR o L RAER 1Y

List<Integer> integerList = new ArraylList<>();
integerList.add(0);

integerlList.add(1);

integerlList.add(2);

List<Number> numberList = new ArraylList<>();
numberList = integerlList; //Zwifiin: BRAFHE

Number Numberf]

v v’

Integer Integer(]

K18-2  Javarft IHAH 2 AL 1)

Number List<Number>

v’ X

Integer List<Interger>




K8-3  Javar vz AU & AET AR )

Yn AR AR s WK 8-4 P

List<Integer> integerList = new ArraylList<();
integerList.add(@);
integerList.add(1);
integerList.add(2);
_ List<Number= numberList = new ArrayList<=();
s numberlist = integerlList;

Incompatible types.

Required: List <java.lang.Number>

Found: List <java.lang.Integer>

K8-4 gmiFiEiR: BAAHE
Java 2 U AN FAT MBI 51 1 V2 0REL, s 3A1E A
XS

List<? extends Number> list = new ArrayList<Number>();
list.add(new Integer(1)); //error

SR EE R, WE8-5T7.

List<? extends Mumber> list = new ArrayList<tumber=>();
list.add(new_Integer( value: 1)); //error |

add (capture<? extends java.lang.Number>) in List cannot be applied

to (java.lang.Integer)

K8-5 FRAUAHAHIRELE S

IXIE S RAVRBIR 2. A4 Number X % 0] PL H IntegerS2 451
1k, M ArrayList<Number> ] X} R AN & HH ArrayList<Integer> S5 44, ?
list 1 ] <? extends Number> = HH E77:%’E%NumbelﬂzNumber PIRAEZE, A
H2aAfeadd Integer? N | Feig XLl @, FRATTH 2 1 MiJavarh A8
A AR ez Y p B BCAT 1 S -

List<? extends Number> list = new ArraylList<>();



X B 2R B CHl 2 NumberZk ) 728 (WINumber. Integer. Float
%), Rl &Number B H 28, ACKFHL 2 _F B BL 1 Pextends
Number.,

AR 1 = SN I 8-6 7

[ List<?extends Number> ]

vd

s

E List<Integer> J

Klg-6 hAr

(NEEN LN

List<? extends Number> listil
List<? extends Number> 1list2

new ArraylList<Integer>();
new ArraylList<Float>();

B iX EANEE A listl list2@s i Fanull PAYMIAE B 56 %

listil.add(null); //0k
list2.add(null); //0k
listl.add(new Integer(1)); //error
list2.add(new Float(1.1f)); //error

List<Integer>n] PA¥/s Il Integer & H: 12 List<Float>R] PA¥s N Float )
H-F3; List<Integer>. List<Float>%§#s&List<?extends Number>]F-Z&

e

o

IAE R K 7, g8 ¥t Floatf 28U il 2| List<?extends Number>



i, L EER Integer i) 2N N EList<?extends  Number>H, HFA4 List<?
extends Number> 8. [ K 2 #5 # FFNumber 7R 114 % (4Byte.
Integer. Float. Double%$) o TMIX/NMAE, 43RATHAE XA ListF 8}
fizz, JCRAIRMFLSWREL, AT FIEYES 76 & /& Integersi # Float.
Javay T ORPH A —F, 22 ib A List<?  extends Number>N T =
Number 7R FIX R, AL AT LLA I X Rnull,  40&8-7H17R .

List<? extends Number> listl = new ArrayList<Integer=();
List<? extends Number> list2 = new ArraylList<Float>();

listl.add(null);
list2. add(null);

listl.add(new Integer( value 1));
list2.add(new Fleat( value: 1.1f));

add (capture<? extends java.lang.Number>) in List cannot be applied

to (java.lang.Float)

K8-7 2%k |A]List<? extends Number>¥s T & Number T~ 25 84 i 4 5

8.4.2 Uiy
FATHH — BARIE 25451«

List<? super Number> list = new ArraylList<Object>();

XHEHFRMCE? super Number”, SCRAIFZNumberf) M
(UnObjectz8) .

AR 1) SN I 8-8 7



[ List<?super Number> J

v

[ List<Object> J

Klg-8 jidr

(MEZNGIL NN

List<? super Number> list3 = new ArrayList<Number>() ;

//Java H<? super Number>ifi it ff
List<? super Number> list4 = new ArrayList<Object>();

list3.add (new Integer(3)):; / /AT LA Integer KRB0 E
list4.add (new Integer (4));

AR, AT AR Ferpsinoc = . i, AT ELR List<?
super Number>list44% & H 75 IINumber A H 72846 R o

8.43 PECS

AR BR T . AT 4B {5 Hextends, 414 B 1% F superWe ?

Effective JavaZi 7% PECS (Producer-Extends,Consumer-
Super) .

Naftalin 5 Wadler’$f PECS#5 N Get and Put Principle.

ftjava.util.Collectionsf¥Jcopy() 779 (JDK1.7) FEFEHRFRE T
PECS, At&4n k-



public static <T> void copy(List<? super T> dest, List<? extends T> src) {
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; 1i++)
dest.set (i, src.get(i))
} else {

ListIterator<? super T> di=dest.listIterator();//in T, H A dest i
ListIterator<? extends T> si=src.listIterator();//out T, il src B
for (int 1=0; i<srcSize; 1i++) {

di.next () ;

di.set (si.next());

8.5 outT5inT

WEGORT T FrdEe), fEJavaiz B A EAT X AN R0, IRATEH?
extends TTRE KRB SH LA, H? super THE E RS H K AT

MmKotlinfh 5 /X NMEECAT, BERSCHL 1 AT BT PECS KR .
Kotlin/1 5] A\ 7 # KMout TARAEEX R, B EMin TRKIE T
FXTR, AF 25 (projected type)out TAlin TASEI 5 287 38 lid 757 ]
FERITIRE .

@I AR A T AR T
public static <T> void copy (List<? super T> dest, List<? extends T> src) {

ListIterator<? super T> di=dest.listIterator(); //in T, A dest ¥
ListIterator<? extends T> si=src.listIterator();//out T, BEHX src %

List<?super T>dests&¥H 22 E R I R, B <15 ANdesthf R,
XL Gl AT R T (KotlinF Min T

List<?extends T>srore A= PR IR I R o srezr= H 7 Ed



(Kotlind""Yout T) -

fEKotlinH,  FRATHE R BEORIE B2 U I 2R 22 4 1R 0 G il gl A= 7
&, Hout THrid; A8 R BEORIES NEHE % 4 I 2R 22 4 0] G il i 2%
%’ )EHID Tﬁﬁo

Al PLIX 40
out TZ:A/r T-? extends T;

in TS84 -2 super T
8.6 Rk

JavafllKotlinf{ iz RISCHL, AR KM 1B RABERR N7 .t
e, s T, XS BHAIE R 2B

2 R R PR B R L SEEL, A class RS SO R ANE A
2R AEE B, B, 7EARE A X HIList<Object>#1
List<String>%¢ KM, fEgE 5B MiList. JVME 2|1 X & List,

T E Y2 AL B 0 5 2R A4S B IVMER B2 AN al WA .

KT ZHR Z A B EA S XA BB BRI L, Wiz
FHA B A I ClassZEX R . tbinJavarf H A fFLEList<String>.class
g+ List<Integer>.class, I X List.class. XMW Hi{EKotlinH FHAFEAE
MutableList<Fruit>::class, ] X 5 MutableList:: class.

AL R A FE AT E th L A faj #.

Q B, KEARPHRMSHRI RIS XA BTS2
Object. WIRIRE 1 RASEH EAHIUE, WEH XA EF

Q  HR, AR SR S B B AR RS . R 4
ISR, RIE<>AA. Blin, TgetOmiAEm I



Objectget(), List<String>#7% i I List.
Q &fE, WIETFEER WL, Z2dmTHER TREZ G
AT ge D L M T v . IX AN B HH R iR AR R Bh A4
X LTV
BT RS G, AT I B 2w P Ak IE 1 AR
Fi ke TAE. dmieassiibREeei B R 7, ik T fRas
)

8.7 AKEE /N
R AN AR P, TR e A e p IR AT AT DL B

RS AR, BATTUAER A, ERefSERE,
F AT R, IF BBES T R SE s F Bz B AR



F9E  VHI/OEAE. IENMFRIEX S5 Z 2
FE

BATESeZY BRES B T LN FHidKotlind 229 B 1 EM: .

{4 Fil K otlin {4 F& B 3 ah fig, 7 DAELHE 9 String R Se Bl — MncOB 3L, 1%
N B BT AT S P RN AHME L

"abc".inc() //bcd

inc()¥ & BRI A T -

fun String.inc(): String {
var result = ""
this.map { result += it + 1 }
return result

IERRNAE T KT R, AT PAfEJavaZS RO SE At L1 &
R E<E R IavaE 54 73 1 S2Br_EKotlinf AR #E JFEkotlin-stdlib
KB FIAPLHER &8 Y e Javait) R S K .

8B A TR A P S VOFRAT . IENERIA S 2 2R S5 R A
7, #ZKotlinlB i feJava A IFKRSEILNT . I B Ja ke 430
e S A

9.1 HFI/O#E(E

Kotlin I/O¥:A{E [ API{Ekotlin.iof . Kotlinf{JJR Nt ZJavacl & H
i AR E AR A, WA MBEE A FR SR, B A A



HATIhEEY B . HlinKotlingk A File2RE TH & REL,

Kotlin Njava.io.FileZ&y & | RETH MY K, XLy &R HHS
fEkotlin\io\File ReadWrite keJf XS S, BARKAE 5 HIA 241 .

5], Kotlint £ %} InputStream. OutputStreamf1ReaderZ5 4R 1 {4
MY . EAE EEkotlin\io\[OStreams.kt. kotlin\io\ReadWrite ktJFfY;
LA

Koltinf) 7 SIAL ELFR A 1 JavaFr S SE (R AL 44 -

internal typealias Serializable = java.io.Serializable

R [T B A4 — T Kotlin XA 2 5 #:4F . Kotlin & FH i SO
HAPIUIZRS-1F17R .

*9-1 IS API

BB E A Ih BE W BA
File.readText(charset: Charset = Charsets.UTF_8): String | BEHCZSCAF I BT N 284 — A4 ik 1]
File.readLines(charset: Charset = Charsets.UTF _8): List | EHUASCIMIB—ATAZ, fFA— List iz [A]
File.readBytes(): ByteArray BT AT W25 LA ByteArray )77 31 A
File.writeText(text: String, charset: Charset = N— e .

4 Tim 3 )\ text N il c
Charsets.UTF_8): Unit o TARREARE
File.writeBytes(array: ByteArray): Unit i 5 ByteArray 754l
File.appendText(text: String, charset: Charset = iy & . -

AR EIBINE A text F45 &
Charsets.UTF_8): Unit EXRREINE XA
File.appendBytes(array: ByteArray): Unit e AR RRIB NS A ByteArray 715 i £t 41

9.1.1 i
Kotlin 424t 7 B o] B 10 ST R B, R I A48
1. readText: 3 U AF 435 N & 744 5

R TR PR B — AN SO, AT DS FreadText() 5%, B HEGR B3



NN ARG

fun getFileContent (filename: String): String {
val £ = File(filename)
return f£.readText (Charset.forName ("UTF-8")) //3REUEEN CAAEIN 2, Ll UTE-8
b e 2 44T R

AT B Befd P FileXt % K8 Fread Text() R F Rl 7] 35 451% SO 1 4= 356
W2, BREl—NFERS . R Ff iy, nf Ll e NS
Charset>kK{5 7€, BRINZUTF-8%mhY .,

2. readLines: 3K U A BE4T 1N &

U AR B S T AT (A, T DA B R splie("n )R 44—
MNMFATHAEREAH . AT AT PLE R A Kotlindf 25 47 i read Lines() B
B, HRECHFEATHINEG . readLines()efHUR [0l — AN FFE AT WA
FRF Hi Listo

fun getFileLines (filename: String): List<String> {//REI—/FFEXNH T
ITHEMFA R List

return File(filename) .readlLines (Charset.forName ("UTF-8"))

}
3. readBytes: EHUF A

IR AY B E R SO 78, w] DU FreadBytes() BRI A1 o

//EECAby tesEiH
val bytes: ByteArray = f.readBytes() //i&[FIXASCIHH) 144l
println(bytes.joinToString(separator = " "))

//5Java HiElE, HEMHJava FiInputStream FlInputStream:
val reader: Reader = f.reader()

val inputStream: InputStream = f.inputStream()

al bufferedReader: BufferedReader = f.bufferedReader ()



4. bufferedReader: A1) 71345 44

SR A it bufferedReader() /7 V22544 -

fun File.bufferedReader (
charset: Charset = Charsets.UTF_S8,

bufferSize: Int = DEFAULT_BUFFER_SIZE
): BufferedReader

9.1.2 E

il FHKotling” IR 2, 5 AU AAGA K . 51 BOsoffR
L, AT LS N8, WAl U5 N5 i, vl LLE B HJavall]
Writer8(# OutputStream28 . 5 XA @ /- NERS (—XKMEFGA) M
1805 PR F O .

1. writeText: 7855

A 14 wrrite Text() bR 5 EL £ 1] — AN ST HH S N T4 Ef text R N 2

fun writeFile(text: String, destFile: String) {
val f = File(destFile)
if (!f.exists()) {
f.createNewFile()

}

f.writeText(text, Charset.defaultCharset()) //E#EBANFH
Hrr, destFileZ% e Hir X4 CGHEEHZ
2. appendFile: RKZi1E N5 A

fili HappendFile() & £ [ — N SCAFHI AR RIE NS A P Atext.



fun appendFile(text: String, destFile: String) {
val f = File(destFile)
if (!f.exists()) {
f.createNewFile()
3

f.appendText(text, Charset.defaultCharset()) //iEINEAN%

3. appendBytes: 1E15 NF1 54

BN B B R4

fun File.appendBytes(array: ByteArray)

4. bufferedWriter: 3KEVZEF X 5 £

SREZ A T bufferedWriter() /7 125 44 -

fun File.bufferedwriter(
charset: Charset = Charsets.UTF_S8,
bufferSize: Int = DEFAULT_BUFFER_SIZE
): BufferedWriter

Q7R : KT KotlinkfFilef1 9 & R BTAPISCY, "I LAZ5
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.io/java.io.-
file/index.html.

9.1.3 i J; ST B
Kotlin 424t 1 77 18 i) Bh BE Kk P ST o

1. walkpR & : 8 g SCAEE R



N8 P 1 e E SO R S

fun traverseFileTree(filename: String) {
val f = File(filename)
val fileTreeWalk = f.walk()

fileTreewalk.iterator().forEach { println(it.absolutePat
/ /)

M ACAS R

KFileUtil.traverseFileTree(".")

T I AR e a2 ET H SR R T T H s . FRATTIE
A] DL 1y 24850 SO R A B H s SO, S H AR N — M terator

fun getFileIterator(filename: String): Iterator<File> {
val f = File(filename)
val fileTreewWalk = f.walk()
return fileTreeWalk.iterator()

PATI P 4 H0 SO R BIFTE 7 H s o, e mT DR R SRt T
JE, FEL RN —1SequenceH

fun getFileSequenceBy(filename:String, p:(File)->Boolean):Seq

val f = File(filename)
return f.walk().filter(p) //#R#EtFpidliE

i S TR B PR 7 iwalk(), B £ iR [Bl—NFileTreeWalk X}
%, UH —WHVEH T W EE T IMAERE, 1S ILFileTreeWalk
APICRY Ui BH
AE7~: FileTreeWalk AP B Rzt bt 2



https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.io/-file-tree-walk/.

2. 36 A I Sk

B iz AT B IR B H)12% B LR O EdR e AR R,
RIaE ML N A, B,

copyRecursively pfi £ %542 -

fun File.copyRecursively (
target: File, / / AR A
overwrite: Boolean = false, //ffi#ii. true: 7 oL MR IR M ST
onError: (File, IOException) -> OnErrorAction = { , exception -> throw

exception } / /R A
) : Boolean

9.2 MZI/O

Kotlin AJava SDKH [fJjava.net. URLEHE I | AN 712, Bl
readBytesflireadText (KotlinXfJava A FIAPUY T ¥ 2 XFERIIIREY &
5B o FATAT LU M A FH X B AN 7 Ve A 1 2k s TR ) 4% TE
B TIRE.

N T FRATTRT B LA R S
PR URL K ELZ URLIK) Wi N HTML E& %1 :

fun getUrlContent(url: String): String {
return URL(url).readText(Charset.defaultCharset())//3kH
}

FRHEURL 3R ELZ URLIA B B 55 4H 1R 3

fun getUrlBytes(url: String): ByteArray {
return URL(url).readBytes() //3RBUZURLP) M Y By
3



FEURLMA B 7580 H 5 N A

fun writeUrlBytesTo(filename: String, url: String) {
val bytes = URL(url).readBytes()
File(filename).writeBytes(bytes) /1 BN

N T fal LRI T B IR

getUrlContent("https://www.baidu.com")

AR IR URL R SR AL — 5K B 7 B ELRRRL, 2R )5 TR H
readBytes() /7 VA EEEL 7 i 5 AN XAF .

writeUrlBytesTo("EH .jpg",
"http://n.sinaimg.cn/default/4_img/uplaod/3933d981/20170622/
h6601959. jpg")

LETREARRSC T, A DL B R 3 B jpg”
9.3 #H 4T Shellii %

FAMEH Groovyih 5 I ST V/ORAE B AR H 4 A, Bilan .



package com.easy.kotlin

import org.junit.Test
import org.junit.runner.RunWith

import org.junit.runners.JUnit4

@QRunWith (JUnit4)
class ShellExecuteDemoTest {
@Test
def void testShellExecute () ({
def p = "ls -R".execute() //Groovy HH shell $4TrRA%L
def output = p.inputStream.text
println (output)
def fname = "KM .url”
def f = new File (fname)
def lines = f.readLines()
lines.forEach ({
println(it)
})
println (f.text)

Kotlin /1 1) LA 1/OM N 28 /04 5 Groovy —FEfii B 341, M E
T FARS R AT LA 348 F Groovy T AT 2 i il 2 A i B

def p = "1ls -R".execute()
def output = p.inputStream.text

fEKotlinH, H b3 A X String R M Process 2Ky R X AF IR . H
LY IR R AR R, AT R ULH A .
B IATTRY FE String ) execute() B %1 .

fun String.execute(): Process { //%:String¥ fEexecute
val runtime = Runtime.getRuntime()
return runtime.exec(this)

SR J5 5 ProcessZS Y J& — M ext() R L



fun Process. text() String { / /% Process RYFE text () KA
var output ="

/ /% shell $UAT 1045 R
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

%EETL@%’“’“%E’JTF‘%EI%IZE, AT DALE R 1 AR
% Groovy — AT Zimmr 2 1 -
val p = "1ls -al".execute()

val exitCode = p.waitFor()
val text = p.text()

println(exitCode)
println(text)

Scbp b, BRI 2 A SLBIRIS], FAITAT PG H Kotlinf 7 fi€ &
HUH 252 . Kotlindh 5 455 $24E B SDKAR #E FEAPTH H st KB AR T
I REIIRE

9.4 ENFEIER

BRATEEKotlinH B 7 47598 7] LA A Javart ftPattern. MatcherZ:25 2
9]\ Kotlinih $2 4t 7 —~ IE NI 5% 1A X iZkotlin\text\regex\Regex .kt, FA T
I Regex 1) 118 BRI EUCK B 8 — AN IE N Rk =K.

9.4.1 HJiZRegex K ik
1 F Regex 41 BREL U T -



val ri
val r2

Hrp UL AC 2t T RegexOption & H£:4# A 1 JavaZPattern = [ 1E M| UL

FC I I o

Regex("[a-z]+") //8I#—/1Regex XF%, VLHDLHIENFEZ
Regex("[a-z]+", RegexOption.IGNORE_CASE)

1 F String f¥JtoRegex() ¥ FE BRI ELUN T -

val r3 = "[A-Z]+".toRegex() //H#EMHKotlin Z5String ¥ EHIt

9.4.2 Regexpi%]

Regex LI #2 {1 3= Hfa] B s A R, A0aR9-2H7s

#9-2 Regexif %

B R

Ih gE W M

matches(input: CharSequence): Boolean

N T R AU

containsMatchIn(input: CharSequence): Boolean

A A S 'YL

matchEntire(input: CharSequence): MatchResult?

A i a7 [l e N U RE

replace(input: CharSequence, replacement: String):
String

(A TN R <G S V1 L 0 i = o O
replacement ¥ P 2%

replace(input: CharSequence, transform: (MatchResult)
-> CharSequence): String

e N 745 A A UCEE 2 A, FH pR 2 transform
WSR2 S AT R ik

find(input: CharSequence, startIndex: Int = 0):
MatchResult?

AR [FIA N AT R A A UC A O

findAll(input: CharSequence, startIndex: Int = 0):
Sequence

R A A A R PrA L EC I {E MatchResult
151

N T3 ) R R A B A R R e H R LS B

1. matches() b& 2

a0 R A N B A A B UGG 1 R 8 AR [Eltrae, 75 JU5R [B]

false.



>>> val rl = Regex("[a-z]+")

>>> rl.matches ("ABCzxc") //HR RS W) aBC ANILEE, FTLURE] false

false

>>> val r2 = Regex ("[a-z]+",RegexOption.IGNORE CASE)//IENZik, 2 K/NE

>>> r2.matches ("ABCzxc") [/ BIERNG, R IENERIEZL, BRI true

true

>>> val r3 = "[A-Z]+".toRegex ()

>>> r3.matches ("GGMM") [/ RRE R, WL [A-2] IENERIEX, FreliREl true
true

2. containsMatchIn() B %

an e N T e b B/ — AN ILECHUR [Fltrae, 407 VLHC R A

falses

>>> val re = Regex("[0-9]+")
>>> re.containsMatchIn ("012Abc"™) //EEHEFKMHHIRFE true, 012 WL [0-9]+IE
MPEHES, FrPLik[E] true

true

>>> re.containsMatchIn ("2bc") //EAEM TR AL [0-91+ EMZREZL, Freliklal false
false

3. matchEntire() P& %

N S N 745 R A S UL E 1 D) 2R 0k 20 )3 [B]—
MatcherMatchResult*} %, 75 0% [Flnull.

>>> val re = Regex("[0-9]+")

>>> re.matchEntire("1234567890") //4=#kifi /L ULHL %1
kotlin.text.MatcherMatchResult@34d713a2

>>> re.matchEntire("1234567890!")

null

FATAT LA M) MatcherMatchResult ) value J& 14 1 3k 45 VL BE 1R

>>> re.matchEntire("1234567890")?.value
1234567890



FHF-matchEntire() B8 £ 1)1 [F] /& MatchResult? 7] 5 %0 %2, At PLIX LA
H T 24 RS,

4. replace(input: CharSequence, replacement: String):
String X %1

FEH N T4 £ R DL BC H 58 70 B 6 Blireplacement FY P 25 .
>>> val re = Regex("[0-9]+")

>>> re.replace("12345XYZ", "abcd")
abcdXYz

PATTLLES], 12345XYZ 123452 VUAC 1IF N 3 ik K [0-9]+1
%, BB AL T abed.

5. replace(input: CharSequence, transform: (MatchResult)
-> CharSequence):String P% 2

replace() PR ELZE 44 U0 T -

replace(input:CharSequence, transform: (MatchResult)->CharSequ

replace() B £ 1 D BE A2 0N 77 5 UL BC 2 RAE,  FH pR 3
transform() AR5 2 J5 T E AT & 4
>>> val re = Regex("[0-9]+")

>>> re.replace("9Xyz8", { (it.value.toInt() * it.value.tolnt
81XYZ64

ATLLE 2, 9XYZ8H Hrr-9M8 & LI IE R IA[0-91+HNZ, &
11149 Bl gl transform() pA £ R 5t (it value.toInt()*it.value.toInt()).toString () )
HrH 8164 &



6. find() 2 %¢

IR [E] 4 N Z- 455 8 P 55— N UL AE Y MatcherMatchResultX % .

>>> val re = Regex("[0-9]+")
>>> re.find("123XYZ987abcd7777")
kotlin.text.MatcherMatchResult@4d4436d0

>>> re.find("123XYZ987abcd7777")?.value
123

7. find Al1() BF %X

A5 (B N\ 455 £ o BT DL G E B MatchResult i) 5 471 o

>>> val re = Regex("[0-9]+")
>>> re.findAll("123XYZ987abcd7777")
kotlin.sequences.GeneratorSequence@f245bdd

FATR] LA i forEachfg 343 P i UL A A AE -

>>> re.findAll("123XYZ987abcd7777").forEach{println(it.value
123

987
7777

9.4.3 ¥ HJavall 1E N F ik R K

% 1 B H Kotlinf2 L1 s 2 2 45, 7EKotlin S {7598 7 LA B Java 1k )|
FKI1XAMAPL,

val re = Regex("[0-9]+")
val p = re.toPattern()
val m = p.matcher("888ABC999")
while (m.find()) {
val d = m.group()
println(d)



b RSB AT e s

888
999

9.5 ZLFEmMIE

Kotlin# ¢ A synchronized. volatile )X . Kotlinf\JAny2&{lTJava
f¥JObject, 1H & A wait(). notify()Flnotify All() 1% .

IR 3 &l fEKotlinH TAEWE ? JH0ty, KotlinBESR &2 ufifEJavall g
B b, IRDA T 2 R g AR ) S F——Kotlindl i 5 & Java 1 1) 45
P2, Tt 7 IRATH getD o[RS FRATT AT DAAS B — ek (9, BB
fsi FHJavad (0 [RIP G855 . 1 T AT SR A 41 — ¥ H KotliniF 4T 2 4%
LA R N

9.5.1 QLR

AT Java 8 A AT VAR i 2R FE

¥ & Thread 25 8 35 1347 S A6 I 38 i #4) 1 BR B f£ 3% —>Runnable.
RN ERATTAT MR 2R 5 i fEKodlinH 5 i JavaZs,  flr LLX A~ 2R AT BA
5 H

L X R A A

object : Thread() { //object Xf%FEik
override fun run() {
Thread.sleep(3000)
println("A ffifHThread X% %A : ${Thread.currentThre:



}.start()

IEARAE A FH Kotlin %) 5 318 A — AN BE 44 289178 fhrun() /7 12
2. i FHLambda% i£ 1\,

I THI 2 WARDEE— > Runnablef% 16 25 — N #8122 1) Thread S 471 «

Thread({ //Lambda itz
Thread.sleep(2000)

println("B fffLambda #iA:{: ${Thread.currentThread()}")
}).start()

FAHEX B E A F|Runnable, EKotlin 7] DA B 48 A 1 H
LambdaR 1A X R KX

A R A RS 2 HE R SR .
3. i FH Kotlin3 2 [1) Thread () b8 %1

Bitn, FA1S 7N BRI AR .

val t = Thread({
Thread.sleep(2000)
println("c fiifiLambda FiA:X:${Thread.currentThread()}")

1)

t.isDaemon = false
t.name = "CThread"
t.priority = 3
t.start()

J T DU AT AT PAE 2 FERR AL ) ARAS o 7EKotlin A ) $ 4 Jf 266
IR A



thread(start = true, isDaemon = false, name = "DThread", pri
Thread.sleep(1000)

println("D fffKotlin MK Eithread(): ${Thread.current’

XFE AR AT B Ik i 85 1. HSE b, Thread()pR 302 X 3K
I VERRSE S B P 2 P B RERR A (AR EAT 7 1 8, R sl
T

public fun thread(start: Boolean = true, isDaemon: Boolean =
contextClassLoader:
ClassLoader? = null, name: String? = null, priority: Int = -
-> Unit): Thread {
val thread = object : Thread() {
public override fun run() {
block()
3

if (isDaemon)
thread.isDaemon = true
if (priority > 0)

thread.priority = priority
if (name != null)
thread.name = name
if (contextClassLoader != null)
thread.contextClassLoader = contextClassLoader
if (start)

thread.start()
return thread

R MEMARE AR R RS, fs, SO, M BT RIET
Faf LA R, Kodini@id ¥ fgJaval I FEAPL, &4k T FEARARDD

9.5.2 [F2D7ikAnb

synchronized A~ /2 Kotlin 4 [ X8 7, & B ¥ N@Synchronizedi:
fift . Kotlin™1 i [F] 25 I /= B a0 h



@Synchronized fun appendFile(text: String, destFile: String)
val f = File(destFile)
if (!f.exists()) {
f.createNewFile()
3

f.appendText(text, Charset.defaultCharset())

@SynchronizedyE fi# 5 Java Hsynchronized B A #H R I RR, B &
ReIVMITIEbR L N A 25

XTFFRPPH, FAT1ME A synchronized Ve %L, & FHBUE NS4

fun appendFileSync(text: String, destFile: String) {
val f = File(destFile)
if (!f.exists()) {
f.createNewFile()

¥
synchronized(this){

f.appendText(text, Charset.defaultCharset())
3

synchronized() K £ S JavalfJ B ERE A —1E, REHAERES AR A

iy o

9.5.3 HJATFE

[FlFEHL, KotlinH %A volatile X 7, {HAZFH @VolatilelE i .



@Volatile private var running = false
fun start() {
running = true
thread (start = true) {
while (running) {
println("Still running: ${Thread.currentThread()}")
}
1
}

fun stop() {

running = false

println ("Stopped: ${Thread.currentThread()}")
}

@VolatileZ ¥ IVM &3 7 Bebrid Jyvolatile

SR, fEKotlin 384T i R PMEIF A %, AEAURS TR S,
A DRI SEBRIE O B e

9.6 A= /Ngh

Kotlinfe — "] TRESEBEAER B AIE S, WATENMARILAFVO0. 1EN
RiIEALZLREENA T, BATAT L2 B KotlinJFEAJZ N - 78504
M EE WJavad:as e, fEtdbatiz EHET RS, SEHRY R, KK
RIS R TARRR . MAFE R h EATHE AR 2 2 1 Kotlin A2
Rtk el B —— AWt B, B §7RE, fEZ Bnfa g, S

A E R BIAAD HdEhieps:/github.com/EasyKotlin/chapter15_file_io.

Hhb, BEGEABEMKRKEINEG, fHKotlin + Spring Boots |
— A HEE R+ E R R iWeb B H, BRI 132 7] S 5T
https://github.com/AK-47-D/cms-spider .




$10% ¥ F Kotlinf)! 2 DSL

fEHDSLI AR XAS, A CLERR R . . B, 49,
FATE AT LLGIE 3 O IDSL. AN T &S APL, DSLEEINE AR 7,
FRFE NRIE S S5

A RAERA T —E K I Kotlin W DSLIFAI S N 2 . RNEEH LS/
P4 ZDSL, KRG HHEA P Kotlin DSLE AT S8, G4
—/NHTTP AJAXE R FIDSLSEHL ) 5E 8 22451

10.1 4 Z&DSL

DSL (Domain-Specific Language, % F €S ) faltle TiE T4
E A AR TFEALE S« AR T @A ENIES (GPL) , S8R
EVE T R AR R LR R A0

DSLIE S Re b FRATCA— PR s AR B8 a7 vili 1 7 SR ZR IR FI i v i 4k
M. 2 FrLLRERSIXFE, & RIADSLIE 5 NI Rets B 11X ANRE e 1 il v
Qe R AR AE AR R

DSL{& B F gl 2 X —AMr e W8 (ZRRFRIARET)) W7 R
mE R R RIE (UEES) , FHEMERSE 5 BMEE X
KAEMHTIE ) .

DSL A & 0] /g it 07 RBP4 4%, IX MBI AT AR & — N API
FE, WRIRER— e BEINESEAE . DSLELAE 1 3k i A0 ) j ) A Y
BE, XEAEERATTCAEIM R, SRR A8, DSLEE—IREE
e, fE Sy E, DhREM(E &, S NJ7 M FRATRE AR AN A A

LEan R B /RN T HTMLIE 5, fEKotlinZE 4 H A 1 kotlinx.html



Al EWebM FHFE P B T HJ B HTMLEIDSL . & A DIAE ML GRRIR R St
(4JSP. FreeMarkerZs) HIEACH o

kotlinx.html 43 7| #2 it T kotlinx-html-jvmAlkotlinx-html-js /% fJDSL,
FFAEIVMAI Y88 (a A JavaScript5] 2 A B #48 F Kotlinf g >k
MEHTML, BE#EM T EA PHTMLERZS R B Chs . XA, FRA17
AT LLE H Kotlinsk B 4£ 4 5 X _EHHTMLITT 1. Kotlin Web%i feH 2>
5 fa] A I
A37r: BHZ K Tkotlink. html RN Z, 7] LS E ) GitHubiik:
https://github.com/Kotlin/kotlinx.html.

BN S A (K451 1 T B AL Android T & H AT B XML U DS LAE
ZeAnko, ‘EfF 3T Kotlinf)DSLK 7 B Android  UIAH4, TMARIESR
FIXML .

7€ Android /3 FH N X FE i EDSL RS A S B AL XML R X%
AR AL I ST A



UL {
//BnkoContext
verticallLayout {
padding = dip (30)
var title = editText {
//editText FIE
1lig) = IsdsateleEiolel Ehie e
hintResource = R.string.title hint

}

var content = editText {
iidi=ERTd s Eodol eontent
height = 400
hintResource = R.string.content hint

}
button {
//button K&
id = R.id.todo add
textResource = R.string.add todo
textColor = Color.WHITE
setBackgroundColor (Color.DKGRAY)
onClick {  —-> createTodoFrom(title, content) }

FH EEXML XS FDSL (XMLA k2 —FMDSL) , A R4
PgmiEiE S (WKotlin) DSLRXUAS BN H.. T, EMEH. R
NN

DSLA N E#DSLE#MFDSLY 47 ltnGradle. AnkoZ&#B 244 H i
FH4mFEiE S (JavafllKotlin) B2 K N #DSL.

10.1.1 A #EDSL

NFDSL2fs 51 H A @ A H F9mfE1E S (Java, CHEL
Ruby) 'Z%5MH)—28DSL. ‘&5 T8 Wi iE = 2l

%140, RailstEZEHE AR AT RubyDSL, T8 HRubyH & FJWeb
N HFEFF . RailsZ fT LA FRNDSL, JE K2 —7E T Railsh ] T —%£Ruby
BSOS, 55 T Railsfm 2 E L2 53 T A H K Rubyif = %
FEFHAFFE



MPEMartin FowlerfEric EvansfI Ml i, HEZL B 2T I APLE 75
i A& N DSLIF RBERHIE 2 — 2 E R A — N (fluent) 12
e EXAELREH H AN RR AN EHH D EARRKHRIEA,
BRGEREINE A

10.1.2 #EDSL

BN HIE, “HNIDSL AR FH AR TE 5 H i E TR E X
HoRAIDSL, Y fi«pixDSL” . #MDSLAENEHHMENIE S, 7
LGRS AT AR S . BESOLY, BATATELI N kADSL, FA
EHEASWE, FFEAIRZ 5SMEDSLAA R

SHADSLIIBAIAZA % (GPL) %01, [HRSMDSLE M4 1E T
B . QURESMIDSLAGIEE —F i (P2 2 IR A AR LK),
T L G R

AfEIR: RTDSLEITFEGNA LS (SR e1EE)  (Martin
Fowler) XA,

10.2 KotlinJDSLA M 3 HF

2 IAE S VB N BDSLAE Mt 1 —25EHEN U7, Kotlint A
14k . FEKotlint AEEDSL, — 3= B FH N 1 3R -

Q ¥ EERE. ¥ EEME;
O HERHE M Lambda® i (B EED ;
Q invokerR U H 27 %€ o

%1 an b T EDSL XA UL B A 1 187 BB B, 3R 10-10 7 o

#10-1  #REDSL X% K UTAHS 35 B



B O A& B E A & i i R
L android.support.v4.app.Fragment [F14 & pA 4L
Ul fun Fragment.Ul(init: AnkoContext.() -> AZ init BB IR T, B

Unit):AnkoContext A A — /> Lambda ikt

inline fun ViewManager.verticalLayout
verticalLayout | (init: _LinearLayout.() -> Unit): Linear | android.view.ViewManager [ 4" Ji£ i %4
Layout

KTH R RECR A ZICE M R EA R =P o el 1,
AN . X B P T Kotlin ¥ [linvoke 5 /E #F BRI 2K .

ERTIEEEREH, FATFIEKotlinF 8 H T 5ia H fFfoo[x] 2K
S F foo.get(X)ERERF R EN . [FIAEHE, X T invokef/EFRF R B A
— AR L. BATHE, XFT—> K #predicate:(T)->Boolean, #J L\
EL 3% 1H Hpredicate(element), IXFFHIACAS LA A LLAE List 3 e pR &R
filterToH & 21

public inline fun <T, C : MutableCollection<in T>> Iterable<
(destination: C, predicate: (T) -> Boolean): C {
for (element in this) if (predicate(element)) destinatio
return destination

fEKotlin®', 7] PL¥tfoo.invoke() i 5 ffifoo(), 7EKotlinF#ERF 2 1]
CLE AT, <O EAERT XN 502 28 1) B 2R R A7 s Zinvoke, B4R
[Jpredicate:(T)->Boolean) B8 £ 1 H -

predicate(element)

FEhT

predicate.invoke(element)

T Y A B EER X Binvoke BRI F- . T SEFR _EAEKotlin A,



FE 2R B0 G55 vh -t T DR R HOIR R BLREA H <O A E R R I H X AN
WinvoketRERT R A . ARG RBISR LA Pl e 2> 45 2 B, T2 —
AT R s ARG

>>> class Hello{

operator fun invoke(name:String){
println("Hello, $name")
3

e

>>> val hello = Hello()

>>> hello("World") //HelloX}%ffjinvoke /52 HZ) € 5k
Hello, World

>>> hello("Kotlin")

Hello, Kotlin

X BAAISEHelloZE g LT — MNERAVERF R Hlinvoke, SR J5 341177 B
T — N HelloZE 152455 Gihello, 32 FRMaEHBRE T

hello("world")

PATEBACIXASLH 5] ZhellofEARECKIHH 7 A EENT S5
World, fEREPLHEAT LAY, KILAT PLIEf%H T -

>>> hello("World")
Hello, World

XAFFE— B L R AEREFPARY R AR 21, (HRFEDSLH R &
FEHEA M ZXARE AR DSLACHS S fi) i 1M 5 W o

10.3 SEHLAE AR A KotlinDSL

AT Javal) T HEAEH #47&, Ujava.util.Collections, XFERJSEHE
feft TR 2SO0, Bl



public static <T> boolean addAll(Collection<? super T> c, T.
public static <T> int binarySearch(List<? extends Comparable
list, T key)

public static void reverse(List<?> list)

public static void shuffle(List<?> list)

public static <T extends Comparable<? super T>> void sort(Li

AL SEBR GG, 3 F IR I X e S T VA

Collection.reverse(list);
Collection.sort(list);
int index = Collections.binarySearch(list, x);

X AR FEAN o BB . FRATHA R X B aX e Ty v

list.sort();
val index = list.binarySearch(x);

e Kotlind 1 R H, 3T B sl as SR A O HL A2 FR )
HiT ] -

fun <T : Comparable<T>> List<T>.sort() {
Collections.sort(this)

¥

X B thisSEBURR A ZRBIX % (REHENRE) - BT E
PR, FATELA] LA aE G0 2 i =RAPI”DSL |

NSRBI — AN B SO 4L IR [B] SO AR AT SO A E IR
API. AKX A2 T X AE Y

fun main(args: Array<String>) {
val lines =
"src/main/resources/data.txt"
.Stream()



.buffered()

.reader ("utf-8")

.readLines()
lines.forEach(::println)

H a4 String 2R A H i — - stream() PR 2L :

fun String.stream() = FileInputStream(this)

oK J5 22 FileInputStreamy ™ J& —buffered() & % -

fun FileInputStream.buffered() = BufferedInputStream(this)

$%% A InputStream¥ it — /| reader(charset: String) p% % :

fun InputStream.reader(charset: String) = InputStreamReader (

25 Readery e — readLines() & %L :

fun Reader.readLines(): List<String> {
val result = arrayListOf<String>()
forEachLine {
result.add(it)
3

return result

A XY ek B, el ME A _ETARACAPT 1. Sk L, Kotlin

PO S KRG R TR AAPTH R X A F fEJavat HIAPIHY .

10.4 SCHL—SQLXFE I EE425DSL



EARNTIEE W R EA A WAL RS SQL—FER Mg e ? R0 T
T XA i 5 ) 7 151«
val queryResult = students.select()

.where { it.score >= 80 }
.and { it.sex == "M" }

Hoir, Student/& — a7 H ) B E 2E:

data class Student(var name: String, var sex: String, var sc

students?® & HI W) 4GB 2 «

val students = 1listOf(
Student("jack", "M", 90),
Student("alice", "F", 70),
Student("bob", "M", 60),
Student("bill", "M", 80),
Student("helen", "F'", 100)

AR A List 3 i R select(), AURSLNT -

fun <E> List<E>.select(): List<E> = this

SN 5 LBl where()E B BRI, ARES LN

fun <E> List<E>.where(predicate: (E) -> Boolean): List<E> {

val list = this
val result = arrayListOf<E>()
for (e in list) {

if (predicate(e)) {

result.add(e)

¥

3

return result



where() BRI 2L 1) SEIR PR filter() bR B A — 2.
B SEland() s b ek, ARG

fun <E> List<E>.and(predicate: (E) -> Boolean): List<E> {
return where(predicate)
}

and() B8 F 1 B 44 AF Bl where ) BR B 2 45— 25,  [RItbaxX B B 4E0
Fiwhere(predicate) & %% .

SERAAAS T



package com.easy.kotlin.dsl
fun main(args: Array<String>) {

val students = 1listOf(
Student ("jack!", "M', 920),
Student ("alice"™, "E", 70),
Studene(Mbeb!t; ML G001,
Student ("bill"™, "M", 80),
Student ("helen", "F", 100)
)

val queryResult = students.select ()
.where { it.score >= 80 }
.and { it.sex == "M" }

println (queryResult)
}

fun <E> List<E>.where (predicate: (E) -> Boolean): List<E> ({

val list = this
val result = arrayListOf<E> ()
for (e in list) {

if (predicate(e)) {

result.add(e)

}
}
return result

}

fun <E> List<E>.and(predicate: (E) -> Boolean): List<E> {
return where (predicate)

}
fun <E> List<E>.select(): List<E> = this
data class Student (var name: String, var sex: String, var score: Int)

eAr BT rARHY, frtnk

[Student(name=jack, sex=M, score=90), Student(name=bill, sex

10.5 AKE/NGE

fHEEFJava, KotlinX R IR HI L HF B N A LT« KotlinH ™ & if
ok (LambdazRiA0) , € X KotlinDSLER L 1 4%.0o i) 4p 14
SCFF



fEFDSLAACHS XA%, A CLEIRATHIFE BN E W 1E . fvEe
M. A FHKotlinSZ Il — P DSLAEH &8, 1 HAR 4 # H .

A B R FIACAE H ik heeps://github.com/EasyKotlin/dsl .

AN, EEEN A AP (Kotlinfk G #FE) W14 P sei | —
A KAUjQuery H AJAX IHTTPIE R FUDSL, MR 135 1T LA B 2
%,



Y I Sy gy SV SN S R "
F11E BHFAFEFRSYE

AT B2 ZF KotliniB L Ll i &8 24 2] i L Tia BATHIAH R N 2%
ARENG P GIRANIE T KotlinT iz B EH ELE .

W 1WmIEE S A SN E TUE XWIBERF (W+. -. *. /s
==, 1=5%) , RXREIEHEFPIEIEN R R e AR, M ESLPrT
IE IR 2 3 R, HSt AR EEE, XA
W Tt is 555 E %, (overload)

Javat & A SR BEAFE AT . M KotlinSCRHEAEFF B2, X Lo
YEFRFEKotlinH 72 2 8 I W 2 75 (WIInERF 5+ RIEFF5*) Al
EI AT o T SEILIXAE R ERAERT,  FRATTH 0 20048 FH B 55 1 [3] 2 44 711
5% R R R L (Invtiplus. Fiktimes) o EEEFERESTHI R AT E
FoperatorfZ 1 K Fric -

11.1 A RBHEFTEE

BEAEBENCHNBEAFR T IS X, FHE—NsE A ER
TANE A G 2 X N X AN EHE R AT A

IBHEFFE SRR E S, A L RXEEFRE A, A
12 AT 2 6 N R B R B R PR RS e . BT — AR SR A (A ) is
HAFBA BRI, BrLUsEAT R R R I A B 2 B .

Kotlin 1 {1z B A7 EH 2 20 € & XA1E

org.jetbrains.kotlin.util. OperatorNameConventions " :



package org.jetbrains.kotlin.util
import org.jetbrains.kotlin.name.Name

object OperatorNameConventions ({
@JvmField val GET VALUE = Name.identifier ("getValue")
@JvmField val SET_VALUE = Name.identifier ("setValue")
@JvmField val PROVIDE DELEGATE = Name.lidentifier ("provideDelegate")

@JvmField val EQUALS = Name.identifier ("equals"™)
@JvmField val COMPARE TO = Name.identifier ("compareTo")
@JvmField val CONTAINS = Name.identifier ("contains")
@JvmField val INVOKE = Name.identifier ("invoke")
@JvmField val ITERATOR = Name.identifier ("iterator")
@JvmField val GET = Name.identifier ("get'")

@JvmField val SET = Name.identifier ("set")

@JvmField val NEXT = Name.identifier ("next")

@JvmField val HAS NEXT = Name.identifier ("hasNext")
@JvmField wval COMPONENT REGEX = Regex ("component\\d+")

@JvmField val AND = Name.identifier ("and")
@JvmField val OR = Name.identifier ("or")

@JvmField val INC = Name.identifier ("inc")
@JvmField val DEC = Name.identifier ("dec")
@JvmField val PLUS = Name.identifier ("plus")
@JvmField val MINUS = Name.identifier ("minus")
@JvmField val NOT = Name.identifier ("not")

@JvmField val UNARY MINUS = Name.identifier ("unaryMinus")
@JvmField val UNARY PLUS = Name.identifier ("unaryPlus")

@JvmField val TIMES = Name.identifier("times")
@JvmField val DIV = Name.identifier ("div")
@JvmField val MOD = Name.identifier ("mod")
@JvmField val REM = Name.identifier ("rem")
@JvmField val RANGE TO = Name.identifier ("rangeTo")

@JvmField val TIMES ASSIGN = Name.identifier ("timesAssign")
@JvmField val DIV _ASSIGN = Name.identifier ("divAssign")
@JvmField val MOD ASSIGN Name.identifier ("modAssign")
@JvmField val REM ASSIGN Name.identifier ("remAssign")
@JvmField val PLUS ASSIGN = Name.identifier ("plusAssign")
@JvmField val MINUS ASSIGN = Name.identifier ("minusAssign")

II

@JvmField
internal wval UNARY OPERATION NAMES = setOf (INC, DEC, UNARY PLUS,
UNARY_MINUS, NOT)

@JvmField
internal wval SIMPLE UNARY OPERATION NAMES = SetOf(UNARY#PLUS, UNARY
MINUS, NOT)

@JvmField
val BINARY OPERATION NAMES = setOf (TIMES, PLUS, MINUS, DIV, MOD, REM,
RANGE_TO)

@JvmField
internal wval ASSIGNMENT OPERATIONS = setOf (TIMES ASSIGN, DIV ASSIGN,
MOD ASSIGN, REM ASSIGN, PLUS ASSIGN, MINUS_ASSIGN)



BT S ERAERT BB WSS OC &€ XAE

org.jetbrains.kotlin.types.expressions.Operator Conventions.java' :

public static final

OPERATION NAMES = Immut
.put (KtTokens
.put (KtTokens
.put (KtTokens
.put (KtTokens
.put (KtTokens
Cbuild()

public statie f£inal

ImmutableBiMap<KtSingleValueToken, Name> UNARY
ableBiMap.<KtSingleValueToken, Name>builder ()
.PLUSPLUS, INC)

.MINUSMINUS, DEC)

.PLUS, UNARY PLUS)
.MINUS, UNARY MINUS)
.EXCL, NOT)

ImmutableBiMap<KtSingleValueToken, Name> BINARY

OPERATION NAMES = ImmutableBiMap.<KtSingleValueToken, Name>builder ()

.put (KtTokens
.put (KtTokens
.put (KtTokens
.put (KtTokens
.put (KtTokens
.put (KtTokens

.MUL, TIMES)
.PLUS, PLUS)
.MINUS, MINUS)
.DIV, DIV)

.PERC, REM)
.RANGE, RANGE TO)

s lELif)

public static final ImmutableBiMap<Name,
NAMES ImmutableBiMap .<Name,
.put (REM, MOD)
.put (REM ASSIGN, MOD ASSIGN)
<buaTai();

Name> REM TO MOD OPERATION
Name>builder ()

public static final ImmutableBiMap<KtSingleValueToken, Name> ASSIGNMENT
OPERATIONS = ImmutableBiMap.<KtSingleValueToken, Name>builder ()

.put (KtTokens.MULTEQ, TIMES ASSIGN)

.put (KtTokens.DIVEQ, DIV ASSIGN)

.put (KtTokens.PERCEQ, REM ASSIGN)

.put (KtTokens.PLUSEQ, PLUS ASSIGN)

.put (KtTokens .MINUSEQ, MINUS ASSIGN)

oL ldi()

Horf, KtTokens.ktT5E X T+, - *. /s
BHEARIF S . MR F)IX —HA)

A} o

++,

N

public static final ImmutableSet<KtSingleValueToken> NOT_OVE
ImmutableSet.of (KtTokens.ANDAND, KtTokens.OROR, KtTo
KtTokens.EQEQEQ, KtTokens.EXCLEQEQEQ);

H
X

A LLANIE, Kotlind H&&- ||+ ?:-

!::

ANBERE BT o

A



A T EAERFES, AT LKA X GOIMAR R AR 5 55 A — R
BN, FATHE X —1BoxIntZkAY, S5 H #times (RiE*) REL.
plus (HIVE+) BREL

class BoxInt(var i: Int) {

operator fun times (x: BoxInt) = BoxInt (i * x.i) //HHIZE0n AEER

override fun toString(): String ({

return i.toString()

}
}

operator fun BoxInt.plus(x: BoxInt) = BoxInt(this.i + x.i)//UH¥ ERETITAEE

SR, BATHI I AR an h

fun main(arg: Array<String>) {
val a = BoxInt(3)
val b = BoxInt(7)
println(a + b) //10
println(a * b) //21

B HAT B H SR Kotlin ) —MEIEHE . FATr] AFE IR S 2
Bk Java s 1ihs, A LG Blat+bH SR Tlavarf (1Y

public static final BoxInt plus (@NotNull BoxInt $receiver,@NotNull BoxInt x) {

return new BoxInt ($receiver.getI () + x.getI());

T 2 a+b i g B Al classAUS 2 SR IREF . ZR3ATI
INVOKESTATICEGE T 11 A 15 B -

ALOAD 1
ALOAD 2
INVOKESTATIC com/easy/kotlin/OperatorOverloadDemoKt.plus (Lc

BoxInt;Lcom/easy/kotlin/BoxInt;)Lcom/easy/kotlin/BoxInt;
POP



Ma*b&EA T-Javar [1:

public final class BoxInt {
public final BoxInt times(@NotNull BoxInt x) {

return new BoxInt(this.i * x.1);

¥

XN SN o [FREHL, ZE31TINVOKEVIRTUALSR Biz 57 H %k
iy S & KotlinfE 4w 13 8 == 11 SEEL A — N TE VAN -

ALOAD 1

ALOAD 2

INVOKEVIRTUAL com/easy/kotlin/BoxInt.times (Lcom/easy/kotlin

easy/kotlin/BoxInt;
POP

M LT BB A A R BAE H, KotlinfE 4 48 = T 1 K& L
B, WURDY VAR E Vs, LW B as Ao BT 2 RO Hs . R ESER 2
Kotlin it ] v PCAE I HL 58 K5 Y TR AT 28R 2 R TR VAR ] AR
IR G TARRCR . X2 EAE H Java = 52 AN B 5

11.2 FEH I HARBHERT

A B B AYRAY, ) PLESE i Kotlin ™ 1) —otia HAT 5 AR
AR RIS R &, R 11-1PR .

FR11-1 —JnIs B S HIR KA PR Z 8] R O R



_TIEEH EHRY AR # iF
atb a.plus(b) IR AR
a-b a.minus(b) IIERAE
a*b a.times(b) Fe itk
a/b a.div(b) BRiE AT
a%b a.rem(b) WA ERE, I IY mod
a.b a.rangeTo(b) Je BT

filtn, —ASfE SR 1+1=2 138 S SEBARES 4 -

>>> 1+1
2

Hsd, AP EPATHIR:

>>> 1.plus(1)
2

KotlinH{ Foperator  funj B B £iE H AT R 45120 _E 1 1) Int 2R 7Y
R as AT ek B A B T

operator fun plus(other: Byte): Int

H € R AT e B EH, 5N EBREE FEAF IR 2 [
FERI AT, (2 AR is B AR 1 S 2 < E 7 SO .

YRR Wit —N2Complex, SZILE BFEAEEE. BN,
FEAN: (1+20)+(3+4i)=4+6i; AHPL: (1+2i)-(3+4i)=-2-2i; FHIE: (1+2i)*
(3+41)=-5+10i.

AT THComplexZS U R o

Q AR Siflreal, kEffimage, HIVEHLE;
Q W&k LSWERE. ASHERE (ZH21) ;



Q AR AR, . SRR,

(1) HXAHB—~3EComplex, 1 H 7 BN Intk 72 A7 Ereal fll
image. AAEH0T:

package com.easy.kotlin

class Complex {
var real: Int = 0
var image: Int = 0

i FHIDEA 47 KotlinZw F2 IS 2 2 A 2 . BLEAE HETIEIE 3L
fComplexZE N A, HINEMILSHIERE. 2SR WERE, K
HEI (i

package com.easy.kotlin

class Complex {
var real: Int = 0
var image: Int = 0

constructor()

constructor(real: Int, image: Int) {
this.real = real
this.image = image

FATE R, GenerateXf 1FHE P IL T LA H 3l 4E iltequals()~  hashCode()
PR A toString )& %, 7] LLiZEFEOverride Methods. Implement Methods
A1 8 sh 4 . CopyrightZ5 T HE .

(2) SEHUINIR ik RiRis AT AR 2

SEIMERIZERN R S bszss, B LEEs. (a+bi)+
(c+di)=(a+c)+(b+d)iX B [ 5% S B pR H 2 -



operator fun plus(c: Complex): Complex {
return Complex(this.real + c.real, this.image + c.image)
¥

SERIER BN SEERUR A SLER, RESBIR R SS. (a+bi)-
(c+di)=(a-c)+(b-d)iX N i) Sy S B R B -

operator fun minus(c: Complex): Complex {
return Complex(this.real - c.real, this.image - c.image)
3

RGP E F R R R R Tk o BUE I . (atbi)(c+di)=ac-db+
(be+ad)ixy W (1 BE S R 25U -

operator fun times(c: Complex): Complex {
return Complex(this.real * c.real - this.image * c.imag
c.image + this.image * c.real)

N T AT, AT E StoString () RA A0 F

override fun toString(): String {
val img = if (image >= 0) "+ ${image}i" else "${image}i"
return "$real ${img} "

MFACAS U -

fun main(args: Array<String>) {

val cl1 = Complex(1, 1)
val c2 = Complex(2, 2)
val p = cl1 + c2

val m = c1 - c2

val t = cl1 * c2
println(p)

println(m)



println(t)

iR

11.3 Bz g EHE—

22 fiEKotlin r] LLE ) —

._A‘_‘E

JLIs B INR11-2F 7R

®11-2 —JisEF
EHE A ERE g
a.unaryPlus() +a
a.unaryMinus() —a
a.not() la
a.inc() at++, +ta
a.dec() iy —d

HUAE R SR A W] B X

SIEHAT. HIEE L PointK,

R 5 S Bl unaryMinusiz H 7T R B E 3

class Point(val x: Int, val y: Int) {
operator fun unaryMinus() = Point(-x, -Yy)
override fun toString(): String {

return "Point(x=%$x, y=%y)"

¥

3

MRS LR

val p1l Point(1, 1)



println(-p1) //Point(x=-1, y=-1)

IAE 25 Javat () BigDecimal 2R Y S I — ™ H 3 iz HAFincO R4, %
AR EAER R A, AR BeEeksLill. & X
operator fun BigDecimal.inc(), SZEUARISHNT -

operator fun BigDecimal.inc() = this + BigDecimal.ONE

SR A AT LLEHER— 1 BigDecimal 8 #H4T H BG U HRAE 1o MR
(ELINNE

var bigDecimall = BigDecimal(100)
var bigDecimal2 = BigDecimal(100)

val tmpl = bigDecimall++
val tmp2 = ++bigDecimal2
println(tmpl) //100
println(tmp2) //101
println(bigDecimall) //101
println(bigbDecimal?2) //101

Ry B 3 fe 43R 1A AR Je ik IR A SUE, SR et AT indgdE, fr
PAtmp1 B AZ100; 1 B IE ATk A2 MUEHEE VFRAXTE, Frid
tmp2 {{E /2101, 1MAE T —4T4T EPAE EbigDecimall. bigDecimal2 F{E #f
/2101

AR H s AT H 8 ek S I

operator fun BigDecimal.dec() = this - BigDecimal.ONE

MFACAS U -



var bigDecimal3 = BigDecimal(100)
var bigDecimal4 = BigDecimal(100)
val tmp3 = bigDecimal3-

val tmp4 = --bigDecimal4
println(tmp3) //100
println(tmp4) //99
println(bigbDecimal3) //99
println(bigDecimal4) //99

1M 22 It LA REAE S B0 pR 500+ B 321 H this+BigDecimal . ONE Fllthis-
BigDecimal.ONE, &K NKotlinif & A& & CL &% BigDecimal 34T 1 /il
Ry BIES L. BUR. BUSRIB AT ER ., XU ELIEEAREUE
N AEBigNumbers.ktH

public inline operator fun BigDecimal.plus (other: BigDecimal) : BigDecimal
= this.add (other)

public inline operator fun BigDecimal .minus (other: BigDecimal) : BigDecimal
= this.subtract (other)

public inline operator fun BigDecimal.times (other: BigDecimal) : BigDecimal
= this.multiply (other)

public inline operator fun BigDecimal.div (other: BigDecimal) : BigDecimal
= this.divide (other, RoundingMode.HALF EVEN)

public inline operator fun BigDecimal.mod (other: BigDecimal) : BigDecimal
= this.remainder (other)

public inline operator fun BigDecimal.rem(other: BigDecimal) : BigDecimal
= this.remainder (other)

public inline operator fun BigDecimal.unaryMinus () : BigDecimal =
this.negate ()

X e IE AT AR A S I J HE S A T H it BigDecimal 1)
add(). subtract(). multiply(). divide(). remainder(). negate()&5 /i i%.

AT UUE Y, Kotlind@id 5 & 2 3 2%, KOKf1E T BigDecimal %k
PERRI R B ARSI, (#15BigDecimal 5 A iz 5 A4S 5 0 & 5



Syvk. MMifEJavart, #AEAERITKIEAZ#T M. B2 Kotlin
B e A B Javalf U7 i, (HEXS TKotlinf2 7 Gk id, Tkt
e 1T .

11.4 HFLBIEHF

WAV, flavaf, “<. >, >=., <=, ==, |="Z8% NEeHT
BB BRI LB,

public static void main(String[] args) {

int x = 1;

int y = 1;

boolean bl = x > y;
boolean b2 = x < y;
boolean b3 = x >= y;
boolean b4 = x <= y;
boolean bd = x == y;
boolean b6 = x != y;

System.out.println (bl) ;
System.out.println (b2) ;

System.out.println (b4) ;

)
)
System.out.println (b3) ;
)
System.out.println (b5) ;
)

System.out.println (b6) ;

MAEXT G2 R v X s b s S gk AT e s, i
11-1F75

BigDecimal bdl = BigDecimal.ONE;
BigDecimal bd2 = BigDecimal.ONE;
boolean b7 = bdl > hd2;

Operator '>' cannot be applied to ‘java.math.BigDecimal’, ‘java.math.BigDecimal'

1€ 3

B11-1 X SRR EA e v LLARUE 54



Mmsebr b, B E —AHekcheiE, RN EXRZ R ] PR
KN, AR R T ARG R . KOV FEKotlin 1 — PSR HE
SUHZEM. P, W IE R HBCR &« HARTTAR I AT EEA L
BB AT I E 2K

T ABigDecimal bt 4% ) Javaftis, 7EKotlinH 2 70 4FH

val bdl = BigDecimal.ONE
val bd2 = BigDecimal.ONE
val bdbd = bdl > bd2
val bdeg = bdl == bd2

val bdegeq = bdl === bd2
println (bdbd) //false
println (bdeq) //true
println (bdegeq) //true

H PR K F5 > 2 Wit % 8 F compareTo(BigDecimal val)>0H1E .
KotlinH i EL B Ia AT 5 B 80 eR K44 2 [A] B IR G 50 R U132 11-3 71

F£11-3 LRI HET

x & KX BEREEA A
a>b a.compareTo(b) >0
a<b a.compareTo(b) <0
a>=b a.compareTo(b) >=0
a<=b a.compareTo(b) <=0

PG T Fe=="2 i 158 Flequals(Object  x) 57, FHEVEREN
&, a == bEARTHHa. benull, HA[LLZ4 . K Na==be#k
KotlinZp i3 2 HH 58 e 7] 2 M 2 B i equals) 7 VAR A, R
a?.equals(b)?:(b ===null).

M35+ 5 “==="72KotlinF' H QLB HTF, X NMBHEFARE
WEE, EAMUSHBES TGS, ©o 2 B RG2S
[X’NBigDecimal ONE & ¥ &, {EJVM N AR g (7 7E H = X, FTee
bd1=== bd2i& [A] {¥] 1 Z true



B, A PointSk:

class Point(val x:Int, val y:Int)

R AIA e HE S Hequals ORI, FiFds S BHINER —
equals() ¥ % S5hashCode()b& %1 .

class Point(wval x:Int, wval y:Int) {
override fun equals (other: Any?): Boolean ({
if (this === other) return true
if (javaClass != other?.javaClass) return false

other as Point
if (x != other.x) return false
if (y != other.y) return false

return true

}
override fun hashCode(): Int {
var result = x

result = 31 * result + y
return result

MR FA AR B & AHZE R AW 77, 1l DL T 55 S
equals() R L

IAE, AR AN Point i RET KN W RIKATE L PointX] 5
ZIRIR /NI LR bR 1 2 ;ﬁﬂz CHREEEFEA MR A (BGERE Jr )
A MENKE) K/, B4 HBGE AT I B 3R FST I an T

operator fun compareTo (other: Point): Int {

val thisNorm = Math.sqgrt ((this.x * this.x + this.y * this.y) . toDouble())

val otherNorm = Math.sgrt ((other.x * other.x + other.y * other.

y) .toDouble ())
return thisNorm.compareTo (otherNorm)

MRACAS U



val p1l Point(1, 1)
val p2 Point(1, 1)
val p3 Point(1, 3)
println(pl >= p2) //true
println(p3 > p1) //true

11.5 HEOTHEIREEHER

T EI e SR 11-457

F11-4 I EIREEHERF

* &k R WEMCEFESRRYAR
at=b a.plusAssign(b)
a—=b a.minusAssign(b)
a*=b a.timesAssign(b)
a/=b a.divAssign(b)
a%=b a.remAssign(b)

IR FATTAEE B R AR BN E I AT, A f B X M
)iz S PR BB Al

11.6 Az

FEREATI R NI ST, G BT (0 I 2 25 0 F R RO AT
B Ny TR TR R G T, AE S s SR B R R I i — S L
% JEHL SRR IR AU SR I AR AT E R A B SIF X R 1A
FIECECHE, VERSERE. MRS EARER, <SS SRR
NI



Vaviay i . —_— > = A 73
F12E  JudmiE. EMS KT

5T (Reflection) sefEIfTRZRECGEAIRE (575 B K
K. BO. JEMETEIE. 28GRSR NG BNLE] . X LEE BER
Z NRTTI (Run-Time Type Information, 1Z4THZEAER) .

JEM# (Annotation) &FRATEAMEAIN CEdE . FHEMA TS
HE NS TR RS, (AR IE AT DAAE 4a PR B T R AR A . Kotlin
FPVE AR 5C 4 He R Java P I E AR

A B P KotinHE RS RO AE R AH IS B .

12.1 JuémiEfaifn

VR TCHMFE (Meta-programming) , 24 MMeta-1X > §i 48 FF 464
#t. Meta-ATAEPU T B 7248 R THEYWEINHEY. fla, LM
A — 1 TR TR 7RO T NS 1O B 2 RE g DA 0 B 5
(cognitive psychology) , I&FH —[TFRHEW T AN B SR FIE 2
AN EN, IUMSOTIA RO 2% (Meta-cognitive  psychology ), XHR R
NEDS RPN, B, E NS . JoIAEIRIAR B N H &iA
FIE BN H FE A E I

F5ltn, Meta-knowledgeit & “ok T F1IRA & K1 F11R”, Meta-datail
FECRTHIE R EIE, Meta-languagesi /& “ K TiESHIES”, MMeta-
programming 5 /& “ % T Zm A I m e, 2 FRA T8 5 Fr it i) “ It 4w
27,

JTuHE (Meta-programming) & 48 A TE 9w BRI 8IS AT WA Bk
SRS — M gatE e . S T IE SR NGBS, BRI



BEMZABEMES. R -TTESHASHENETES EEANES
RIBETT, XA S

AR IR R AR RS, e AR A R KA, ek
W55, HER = AR SR R ARG . B, fEJavatizfrin i@l
S HEFTAT LL*ServiceImpl 45 FE IS8k oKk, IN_Elog H i Bl #E47 i 4%
G SR ARSI . BRARRE P is AT IR fan N B 2 ol B B R R AL AR
i, S NTTIBEA A TR KT IZ AR

TRYRFEA T _E o — RO PR A S AT = R IR R ) i B . TT
IR L BATT TS A Z 52t T — Do RZ K BATEL St FACS
ekl (LM —E P BORMISK E X, i riEEi e ksl
SNPGRS ERMARS R . Hg, WRARRAEH
2“TRHRE”, BRI GRE

St e Te AR ) — FMRAG I E RIE S 41k HifEtE 5 iz A
SCREIE MR RE 1. U fRIE A AT Mgl v R
&M (APD REFRBITHNRGNNEGELE: 57— Rl ais iy s)
SPITEE MR LR FRTHR . B, “BEFmEER". BAMRIT
VRAESRE R, (HOR 2 B i T Heh — R

VEfE RO T i e B 5 B B S ARG T, AR RAFAESL
A

A HEM /T (BRAEMFHAZE) , XMLECE )2 v H
TR R A o R i RIR o ORAR I DA T A I XML ) 4 3 Bk
SKEORERE T, BT A R B A — A SR A R oo BaE T, AN
BXMLASFEAARAS 43 B o AEHEE M0 FH A5 /S 2 1 Spring . BootHESE
i, EAAFEATXMLACE, JLFA50 A Mgt o] LLE s—
Spring MV Z¢ B FH 1

XMLvs.Annotation, X SE2— AR gt < 18, 1R 20



(B E FAR ) A @y Sk goe K FHRA 7 2. XMLECE RN T 0 H
ARG ANHEC B 51 N, TR T Ay B0 — SRS A & ) 2R
P FVI R R IXFEBIBRAS & FHIER A

AR OB BN B AR ) v . T S AT AR IS AT I ARG H
T o B SR R, AR HARE AT 2 BT sh SR, SEIk 5%
BHAIAIAEN, XL ZAOP (Aspect Oriented Programming, i
) gAE (AT 5D D #R% O B ——l i s 4T M sh A
CRIT G 7 2O SEIAEAME SRS I TEOL T, A2 FP 3T In#T 1)
RE A — MR o

%11, 7ESpring. Mybatis. JPASEE 22 HEZL HH 4% 0 D e HS &%
TR S SR BB R SEBLE 14 T ) Spring HEZ2 r () &R i
@Repository. @Service. @Transactional. @RequestMapping-
@ResponseBody%s, LA N MybatistE 22 H 1) % FhyE i @Select
@Update. @Param%% .

FAk, 7B E G R B HUR 25 NIRRT B Spring BootHEZE . EAE
FiSpring BootfEZE It & AV 28 AN, SE AT EZMEH —1TXMLEC &,
HANPRACHS TR Re 2L TR % Capplication.propertisfic & A4 5
Halie) , B2 ¢ T SpringBootHE LT A AR, 448 5 Tl ) 2 7 14

Mo

12.2 V£ R

Kotlinf¥){F: fif R Javait it 8 24 A . A TR PAZEKotlinf U 1R H
SRHLAE FH Javarf v fd . a2 3, FRATE FHKotlini® & 5 K SpringBoot
ST KRR =IEH B R, TS5 M R A Javall 5 1K — i
17, [FIIE BE =32 Kotlindf 5 iy K 1K1 2 fal v HAEH 9 K BRFE o



12.2.1 75 By

Kotlin ™ 75 BV f##4% F annotation class 4. 5ltn, FAIHEBIPA
FEfAERunfll TestCasellll | :

@Target (AnnotationTarget.CLASS,
AnnotationTarget.FUNCTION,
AnnotationTarget.VALUE_PARAMETER,
AnnotationTarget.EXPRESSION)

@Retention(AnnotationRetention.RUNTIME)

@Repeatable

@MustBeDocumented

annotation class TestCase(val id: String)

@Target(AnnotationTarget.CLASS,
AnnotationTarget.FUNCTION,
AnnotationTarget.VALUE_PARAMETER,
AnnotationTarget.EXPRESSION)

@Retention(AnnotationRetention.RUNTIME)

@Repeatable

@MustBeDocumented

annotation class Run

MIXA T Rl DLE IR —Fhclass, 2w i as R AT DA
R RTUAE Y R AT 2R TUAG A

H & X HE A H PR (Flin@Target. @Retentionss) , FK
Z NTUIEARE (Meta-annotation) o 383 [ VE ARSI TG fE B 5 VK48
EHAR M . JCIEME B anER12-1F7R

F12-1  JuiE UL e



TLIERRETR I & 1% A

fE @ XA E AT TR 0 £ (X250 F 8 X AE kotlin. annotation.
AnnotationTarget 4 %¢ & v o & il & : & CLASS . ¥ f# &
ANNOTATION CLASS. Z#!Z% TYPE PARAMETER. p#%{ FUNCTION,
@Target J& P PROPERTY , I T-4ifi ik ol 03 42 KL i) FIELD. Jmj i 42 # LOCAL_
VARIABLE. VALUE PARAMETER.CONSTRUCTOR.PROPERTY GETTER.
PROPERTY_SETTER, VAKJHFHAR. e (RAFEMIAD 5 enum 1]
i TYPE, ik EXPRESSION. {ff FILE, A% 4 TYPEALIAS %%

P XA R I B SRR B PR JS 1) class SCHEH, DLEAEIBATIN 215
A LGE I SO B . WIS EA 3 A, i dilad: SOURCE (M4
AAEEE Bl D) o BINARY (GEEEARAFAEE b4t 4, (HRHA
AFUL) . RUNTIME iR A- e — bl b b, wT - RO CBRIMED
@Repeatable RVFAE AN TG ZE B2 WAE ] [Rl— AN

FORIE MM S AT APLI—853, 75 H3Ir= AL APT SO )R8l R £ 44
o, NAZ AL A XA IR R

@Retention

@MustBeDocumented

12.2.2  fHHEF M

L EIATAEE T RunyF %, & R] PAfEFHECLASS. FUNCTIONS,
VALUE_PARAMETERFIEXPRESSION |, FRATIX HL.25 4 i~ 15 & B 1E
kE.

@Run
class SwordTest {}

FATTAE B i TestCaselE M A M E R, & ANBIZSHUE — 1> StringZR
RIHIID. XAV AL R £ b
@Run
class SwordTest {
@TestCase(id = "1")
fun testCase(testlId: String) {

println ("Run SwordTest ID = ${testId}")
}

b R VR AR A AR R B 1T RS R R . AP B @TestCase(id="1")&
VEMRAIE R B o VEME AT LA T SN IE RS . MRS EOT SCFT
BT .



O EARHEEEA
(Int,Float,Boolean,Byte,Double,Char,L.ong,Short);

Q String2&M,

O KClassZ#,

O  enumzB%Y;

QO AnnotationZ&#Y,
PLENETE 5l BB GFE, NEERARIERA) .
B Gn T T A A2 AV E P MR A I R S B R

annotation
annotation
annotation
annotation
annotation

clas TestCase(val id: String)

class TestCasee(val id: Int)

class TestCaseee(val id: Array<String>)
class TestCaseeee(val id: Run)

class TestCaseeeeee(val id: KClass<String>)

T3 T B8 A A 7 A 2 P AN

annotation
annotation

class TestCaseeeee(val id: Array<Int>)
class TestCaseeeeee(val id: SwordTest)

AT EIERNAR, EWRMEP AR A, FONIVMASCE
K nullfE AV B PR E AT A0 . W RVEMRAE 51— MEM I 24

I, HAARANE

annotation

ANCEZESEIE -SRI IE

class AnnoX(val value: String)

annotation class AnnoY(
val message: String,
val annoX: AnnoX = AnnoX("X"))

JavalT: i 5Kotlin7e &% . T & — P Kotlinff FHJUnitd4 34T F. 7T
MAAAS 2 5 151



package com.easy.kotlin

import com.easy.kotlin.annotation.SwordTest
import org.junit.Test

import org.junit.runner.RunWith

import org.junit.runners.Junit4

@RunwWith(JUnit4: :class)
class AnnotationClassNoteTest {
@Test
fun testAnno() {
val sword = SwordTest()
sword.testCase("10000")

¥
b

A LB, BT @RunWith(JUnit4::class) [ S5 S LA mANA
A, bR B 5 FRATTE Javah 8 FH Uit By E g 7 :REEA FR&—FER .

12.2.3 I FE

FESC TN, IR BRI AR Z A SRR B L I I E S 2R,
IR R B MR FVEMS B A AR, A ATEM eI LUK 1, %A
HASEROME . Ik ERRAERR FPIg AT I R AE AR A BEIE ?
Lo AE TEMRAC B A ACRY 1o A BRATHRS 22 2 B AT VE A JE I ER R
AL ROV B ISR 2SSO APT, i LB & AE AT
CET IR PRI R

B, BATHIH AR

@Run
class SwordTest {

@TestCase(id = "1")
fun testCase(testId: String) {

println("Run SwordTest ID = ${testId}")
}



X BIRAT EE A @TestCaseiF: i/ AL R & B R AL PRI L
1. ::class 5|

B 56 B — N8 & 45 1) Sword Test %) % S5 -

val sword = SwordTest()

ARG Et AT DL i IX AN B R R BT R RS B . f# H::classi
B sword % 5 5245 K ClassZE H 51

val kClass = sword::class

AR ATACE, Kotlingw 345 2 H s HEWT H kClass 2% & {25 &

val kClass:KClass<out SwordTest> = sword::class

IX/NKClassE i R AE Jo 1 B /N R A48
2. declaredFunctionsy J& J&

T FRAT 7 B IR B sword Xt G 3 By A BH ) BT A R 2. KotlinH 7] PA
HEZEF Y R & declaredFunctions e 38 HUX /N 2 v 75 B 1 BT R 2
CRF N B s 3 B 25 8 2 KFunction) .« ACRS U0 R .

val declaredFunctions = kClass.declaredFunctions

iR [ )& —Collection>, H.H1, <*>EKotlinjz B E#5, 2K
Java B <?>1BECFT

declaredFunctions¥ ™ J& J& {4 B SRS U T



@SinceKotlin("1.1")

val KClass<#>.declaredFunctions: Collection<KFunction<#>>
get() = (this as KClassImpl) .data() .declaredMembers.filterIsInstance
<KFunction<*>> ()

3. annotations )& £

KFunctionZ& 8 4k 7K | KCallable, KCallable X 4k |
KAnnotatedElement. KAnnotated Element 7ﬁ/l\public val

annotations:List)& ' BA7AE 1 %R BT A WEME B . 8 X7
fi Annotationf)List, 7] LAZREX 2| TestCaseyE: fif :

for (f in declaredFunctions) {
[/ B TestCase JEME, 1 cE R
f.annotations.forEach {
if (it is TestCase) {

val id = it.id //TestCase VEfAEH]EYE ID
doSomething (id) //{EfRAbELE H
}

4. call PR £

FAN, G AR S kR A e, BT DL E B A call()BR EL

f.call(sword, id)

b A S T

f.javaMethod?.invoke(sword, id)

FIXE, FATH TSR T A B AL B A . SE RS AR



fun testAnnoProcessing () {
val sword = SwordTest ()
// val kClasss:KClass<out SwordTest> = sword::class //Z& 5 IHA] 4 0%
val kClass = sword::class

val declaredFunctions = kClass.declaredFunctions //3H sword %5285 iy
7 U B BT PR AL

println (declaredFunctions)

for (f in declaredFunctions) {
/ /PR TestCase {AR, 4R o5
f.annotations.forEach {
if (it is TestCase) {
val id = it.id
doSomething (id) / /AL T T
f.call (sword, id) //%MrT f.javaMethod?.invoke (sword, id)

}

private fun doSomething(id: String) {
println ("Do Something in Annotation Processing ${id} S${Date()} ")
}

@Target (AnnotationTarget.CLASS,
AnnotationTarget.FUNCTION,
AnnotationTarget.VALUE PARAMETER,
AnnotationTarget.EXPRESSION)

@Retention (AnnotationRetention.RUNTIME)

@Repeatable

@MustBeDocumented

annotation class TestCase(val id: String)

class SwordTest {
@TestCase (id = "1")
fun testCase (testId: String) {

println ("Run SwordTest ID = ${testId}")
}

ARG

fun main(args: Array<String>) {
testAnnoProcessing()
¥

B R



[fun com.easy.kotlin.annotation.SwordTest.testCase(kotlin.St
Do Something in Annotation Processing 1 Mon Oct 23 23:04:09
Run SwordTest ID = 1

12.3 & &

FERTTH FVEARE B RRE S AL B AR 1) se Bl T, Hstca a1 &
Ue SUMZABEEIZATH (Run Time) , FEFFATLAVGIA] RrUAE e A
SRS BAT MR —FPEETT . KotlinH iR BURE P B2 L F A, 3]
LGB SR N B R AR H, Wi AT B I AL Bk, el A Bk

ULE

FEKotlin B A TA PN 7 AR SEIL S I Thfg . — 2 1 FJaval]
[ fljava.lang.reflect T [ JAPL, oy 7h—F0 77 2k /2 B2 H Kotlini#
5 Tt ikotlin.reflectfl N THIFTAPL.  ANid B~ U DhaE I N 3% 50 1 3E
i ffem s #H 2], Bt UiKotlindkotlin.reflect £ /) SEIR R 1 Hph )
kotlin-reflect-1.1.50.jar (HHTHRA S Z1.1.50) B, ESLhr TS,
R EAF I Kotlinf) A ThfE, PLGradle v, 7 ZAEbuild.gradlefit &
PRSI LA AR

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

Kotlin % F APIZE ) JZ IR 5 6 an B 12-1 s o



KAnnotatedElement Annotation
.4: ; :: KType
KClasee KParameter KCallable
KTypeParameter KVariance
Function
KVisibility
KClassifier KDeclarationContainer KFunction KProperty

F12-1  Kotlin /5T APIZEJZ R 45 H4)

12.3.1 k5| H

N T I, B Yo MRS S
open class BaseContainer<T>

class Container<T : Comparable<T>> : BaseContainer<Int> {
var elements: MutableList<T>

constructor (elements: MutablelList<T>) ({
this.elements = elements

fun sort(): Container<T> {
elements.sort ()
return this

override fun toString(): String {
return "Container (elements=Selements)"

S RAEIBATI SR — N5 . AT A 538 8 ::class i F A
DL 2] 24 BT X R K Class X 4 :



val container = Container(mutableListOf<Int>(1, 3, 2, 5, 4,
val kClass = container::class //3:H(KClassXt%

2V E R RS, Kotlind 2851 FIMlJava 28 51 FI AR, 23k
HlavaZR 51, AT DLEffE HjavaClassix 9 fé & 1k .

val jClass = container.javaClass //3kl{Java ClassXf%

javaClass¥ J& J& P4 ZE KotlinH F SZ B R A 2 R -

public inline val <T: Any> T.javaClass : Class<T>

@Suppress("UsePropertyAccessSyntax")
get() = (this as java.lang.Object).getClass() as Class<T

oy K Class 32151 ) .java g VE -

val jkCLass = kClass.java

KClass.java 4" & J& Ve SIS an F

@Suppress("UPPER_BOUND_VIOLATED")
public val <T> KClass<T>.java: Class<T>

@JvmName("getJavaClass")
get() = (this as ClassBasedDeclarationContainer).jClass

12.3.2 FRE5H
BN, A — )RR W — A IntBE U 15 A2 B B R A

fun isOdd(x: Int) = x % 2 !=0

A PAAEACHS B R -



>>> 1s0dd(7)
true
>>> is0dd(2)
false

FA, AERR R E R IAEIE e A A SECRE, W RUE
F B R RE . l4n:

val nums = listOf(1, 2, 3)
val filteredNums = nums.filter(::is0dd)
println(filteredNums) //[1, 3]

X B 1 :isOdd st 22 — > R 225 4 (Int)->Boolean 1 -
1233 JEPESIH

fEKotlin™, Vil @R T AR, w PR« R B AT

var one = 1

fun testReflectProperty () {
println(::one.get()) L
::one.set(2)
println (one) I

}

fun main(args: Array<String>) {
testRefilectPropertyi()
}

5 K oneZE M T 2R AKProperty i — AN @ M, & v PA SR YRR A 138
i get() B F 3R HUE ::one.get() »

XA A J& 4 varone=1, i [A] 287 YK MutableProperty FI1E, F H.
A set /7 1% :one.set(2) o

12.3.4 485 B & 5] H

FATRT LG — A RSB T7iR . Ban~ i AGRY .



val digitRegex = "\\d+".toRegex()
digitRegex.matches("7") //true
digitRegex.matches("6") //true
digitRegex.matches("5") //true
digitRegex.matches("X") //false

Hrh, digitRegex.matches®E & H I, E&HLE“FMRIL”. fEKotlin
HhA DL E B2 5] FdigitRegex % % 52451 [ matches() /7 1. b THT R ACHS 7] DA
5 R TH X

val isDigit = digitRegex::matches //5|/H digitRegex X% 5EHIf) matches () Jrik

i s Dalerd () //true
Sl EIDELE LB G //true
isDigit ("5") //true
TS DAl eI //true

BRI ? B2 R4 I
12.4 ¥ OSREGZ BUE B

fEJavart, (A SR — MRS anh -






}

class

Class<?>[] classes = studentServiceClass.getDeclaredClasses()

Annotation[] annotations = studentServiceClass.getAnnotations() ;
ClasslLoader classloader = studentServiceClass.getClassLoader () ;
//Returns the class loader for the class

Field[] fields = studentServiceClass.getDeclaredFields () ;

/ /3RBR R G AR B
Method[] methods = studentServiceClass.getDeclaredMethods() ;

/ /3REE Pl 7 53k
Y

methods[0] .getName () ; //save
methods [0] . invoke (studentService, "Jack",20):;
} catch (IllegalAccessException e) {
e.printStackTrace () ;
} catch (InvocationTargetException e) {
e.printStackTrace () ;

}

StudentServiceImpl extends BaseService<Student> implements

StudentService<Student> {
public List<Student> findStudents (String name, Integer age) {

}

return Arrays.asList (new Student[] {new Student ("Jack", 20), new
Student ("Rose", 20)1}):

@Override
public int save (Student student) {

}
}

return 0;

abstract class BaseService<T> {
abstract int save (T t) ;

}

class Student {

String name;
Integer age;

public Student (String name, Integer age) {

}

this.name = name;
this.age = age;

public String getName () {

}

return name;

public void setName (String name) {

B

this.name = name;

public Integer getAge () {

}

return age;

public void setAge (Integer age) {

}

this.age = age;



W S, ATUGRE AN R 7k AR ESE . BAREA
Reid I SO SRR (S Bl ? FATFNE Javar iz R FH #%
FEREFIZATR, TERRHOCASHZAER . TSN RK T —
LI, SR AHZ NG ER, A4 5T DL iE A
getGenericSuperclass() /7 1513 25K IZ H{E B . getGenericSuperclass()
seGenericZk KRR, X T XM 0L TR IR A LR K GenericZ H3K
A, JR[A]—-ParameterizedType. 747, FATHrit A Javaiz BU7E 7504
R W R, RS R NObjectZS Y, TR HER R LR,

fEKotlinth 2 — Iz AL . PreL, @ A Re = Rt A fE e
AHARKEZRERN TR BRI =B h -



class A<T>

open class C<T>
class B<T> : C<Int>() //#ALE c<Int>()

fun fooA () {
[/ TAEE AR SRAFIE AT T AR AASRAL Y R i R AT I R
val parameterizedType = A<Int>()::class.java.genericSuperclass as
ParameterizedType
val actualTypeArguments = parameterizedType.actualTypeArguments
for (type in actualTypeArguments) {
val typeName = type.typeName
println ("typeName = ${typeName}") //IEfTERES: java.lang.Class cannot
be cast to java.lang.reflect.ParameterizedType

fun fooB() {
[/ MR T RIS c<Int> HIRME, FEHARERSISZITIN generi cSuperclass T YRR
val parameterizedType = B<Int>()::class.java.genericSuperclass as
ParameterizedType
val actualTypeArguments = parameterizedType.actualTypeArguments
for (type in actualTypeArguments) {
val typeName = type.typeName
println("typeName = ${typeName}") //#iitli: typeName = java.lang.Integer

b

fun main(args: Array<String>) ({
fooA ()
fooB ()

I T R i B ) S SR 15 B Kotlin 7 1 S SR B AR SRBIZ B ARG
IE-Z NSNS

B4 B — M40 25 BaseContainer:

open class BaseContainer<T>

YR 5 75 B — > Container> 4% 4k iZ 30 2K



class Container<T : Comparable<T>> : BaseContainer<Int> ({
var elements: MutableList<T>

constructor (elements: MutablelList<T>) {
this.elements = elements

}

fun sort(): Container<T> {
elements.sort ()
return this

}

override fun toString(): String {
return "Container (elements=S$elements)"

}

T 75 B —ContainerX % Sz ;

val container = Container(mutableListOf<Int>(1, 3, 2, 5, 4,

SR J5 $HX container ) K Class Xt % 5| FH -

val kClass = container::class //3H(KClassXi%

KClassX] % [f]typeParameters)& ' F /A G R USH MG L, RG]
ke

val typeParameters = kClass.typeParameters //3HRHSHtypeP

X~ typeParameters;e — M, FRATHUEE — X4

val kTypeParameter: KTypeParameter = typeParameters[0]

Xt % kTypeParameter] J& {4 finame. isReified. upperBounds#!
variance%s, AL RBIWIF



println (kTypeParameter.isReified) [/ false

(
println (kTypeParameter.name) [/ T
println (kTypeParameter.upperBounds) //%iH: [kotlin.Comparable<T>]
println (kTypeParameter.variance) //%H: INVARIANT

KClass[fJconstructors /& 4 177G MiE R EIME &, AT AN kB
HERBIANSERE R

val constructors = kClass.constructors
for (KFunction in constructors) {
KFunction.parameters. forEach {
val name = it.name
val type = it.type
println("name = ${name}") //#iitl: elements
println("type = S{type}") //fiiti: kotlin.collections.MutableList<T>
for (KTypeProjection in type.arguments) {
println (KTypeProjection.type) //Hit: T
1

12.5 A/

RS S RT L 5 W Dhae s K RARAS, o] AFEIB AT I 3h& 7
PR BRI S5 115 S, TR 2RI T H A . Kotlinf [ i API S Javad: 4
FAL, AL PAAER. AP ETH L5 ] T Kotlinig 5
ARG HIFIR, 155 8 oA 4848 B Kotlin+Spring Bootif: 47 Ak 2% Bt
&~ Af FKotlinik 4T Android £% 5 & S5 A0 5% P 25 .



#13%  Kotlin i} Spring Boot/li 55 i Jf
K

AE A AHKotlin ik 55 b H K FIAH R N2 . B JS T H/4H— T Spring
Bootfk & im H A HEZE, PRIEZS H— 1 Restful Hello World )7~ . 2R J5 B
TKotlinfE i Spring  BootiFAT Mk 55 iim T K KIS BR, & azh i — 25N
Web W FH H- & SEA5 6

13.1 HSpringBoot{} £ JT /& RestfulHelloWorld

Spring Boot X K4t 7 # FH Spring HEZL i F2 HH & A B iC & . 5
AR CARE N5 (s 8 A5 Y T H 4% (W Redis. Email. kafka.
FlasticSearch. MyBatisf1JPA) %5, Skl ER S (HYHSE M IH
YEED , AR ARG TRIRE, 182 R N e th 26 bR BEUH .
ARATEEA D EFEPE T 46 Spring BootHik 45 Ui 1 K

13.1.1 Spring Initializr

TAGEHFH LR HA . FAME Hhttps://start.spring.io/P] LLE$2 H
)4 ¥ Spring Boot il H I 22, 40 &13-17



SPRING INITIALIZR

Generate a vawenroec: With e ¢ and Spring Boot 1ss

Project Metadata Dependencies

Artifact coordinates Add Spring Boot Starters and dependencies to your application

Group Search for dependencies

com.axample vEOOlS. ..

Artifact Selected Dependencies

demo

Don't know what to look for? Want more options? Switch to the full version

KJ13-1 {i I Spring InitializrA: B 70 H
i Switch to the full version® 42, 7] LA BT 28 SCRF ) T A%
FATH AT DL EH S48 @ A 1) Spring Initializr iR 55, BT
(1) Gitcloneyifid % A HLhttps:/github.com/spring-io/initializr.
(2) fEPEASR H 5% FHAT$./mvnw clean install.
(3) ZFlinitializr-service 731 H ) H & T

cd initializr-service

AT
../mvnw spring-boot:run
BB R R H &

s.b.c.e.t.TomcatEmbeddedServletContainer : Tomcat started on
i.s.i.service.InitializrService : Started Initializ
15.192 seconds (JVM running for 15.882)



BRI, FASHL b 287 i) http://127.0.0.1:8080/, R F 3 T2
initializr U3 [H]

13.1.2 )% Spring Bootii

I TS P A #3523 4 BT Zinitialize sk 61 2 3 T Gradle 4 2 /) Kotlin
+ Spring BootWi H, W& 13-2F7~.

Generate a craderrjec 2 With keun 2 and Spnng Boot zoo(snapsHom ¢

Project Metadata Dependencies
Artifact coordinates Add Spring Boot Starters and dependencies to your application
Group Search for dependencies
com.easy.kotlin
Artifact Selected Dependencies
kotlin-with-springboot m
Name
kotlin-with-springboot
Description
Demo project for Spring Boot Using Kotlin
Package Name
com.easy.kotlin.kotlinwithspringboot
Packaging
Jar
Java Version
1.8
Too many opt h

Kl13-2  fJE%E T Gradle# & f1Kotlin + Spring Boot¥i H
B, WATEREA R 2 — ¥ FH Gradle s £ I Kotlin i H
SpringBoot ] it A& 51X HLi%$£2.0.0(SNAPSHOT).

7ESpring Boot StartersflldependenciesiEJiiH, %EFEWeb starter, X4
Jashes RIS 7AW HKSpring  Web AT EM A PE: Tomcatfll
Spring MVC.

HamIiH u#ds (Project Metadata) MJACE (Bill Of



Materials) , A]LLME13-2FFF]. S8 )5 #.diGenerate  ProjectiZ4ll, &
H3 N8 — N IH Mzip ke, HHME T ANIDEAH, W 13-3F7
TN o

00 ® Import Project
Gradle project: | ~/springboot/kotlin-with-springboot
Use auto-import
Create directories for empty content roots automatically
Create separate module per source set
_| Store generated project files externally
Use default gradle wrapper (recommended)
1 Use gradle wrapper task configuration ) Gradle wrapper customization in script, works with Gradie 1.7 ot larer

) Use local gradle distribution

Gradle home: /Users/jack/soft/gradle-4.1-20170615 |
Gradle JVM: B= 1.8 (java version "1.8.0_40" path: /Library/Java/JavaVirtual...es/jdk1.8.0_40/Contents/Home)
Project format: .idea (directory based)
» Clobal Gradle settings !

7 | Cancel previous | [NENH

K13-3  fi)E TR S AIDEAH

PR R BRAT A FH B A2 Gradle @00 H , Bir DL RG 2L & — H Gradle#h
. IXHAFEH A ZLocal gradle distribution, K% %) B A Gradle
AR H %

1. TR H

FAVKEA R MR — DR TR, TR SO B W i



kotlin-with-springboot$ tree

F— build

| '— kotlin-build

| L— version.txt
— build.gradle

I— gradle

| L — wrapper

F—— gradle-wrapper.jar
L gradle-wrapper.properties

I

|

— gradlew
— gradlew.bat

F—— kotlin-with-springboot.iml

|

|

|

| L kotlinwithspringboot

| L— KotlinWithSpringbootApplication.kt
L— resources

F—— application.properties

— static

L templates
L— test

F— java
F— kotlin

| L— com

| L— easy

| L— kotlin

| L — kotlinwithspringboot

| L — KotlinWithSpringbootApplicationTests.kt

L resources

23 directories, 10 files

H A, src\main\kotlinsgKotlinJ# i3 & H 3% . src\main\resources H 3%
NTHCE TSR CF. application.properties g L #2 4 Ja (I & A4,
static O & T THI BCE B A2 i A BEIE SCAE,  templates H 3% HEUE 22 A1

IR LA



2. build.gradlefit & 14

A 1d H] Gradlesk A H . Forr, build.gradlefic & {25180
MavenH ['Jpom.xmlIfic & A4, 14 A Spring Initializr H 34 B FIHEHR 100 H
OE S IN=R I



buildscript {

ext {
kotlinVersion = '1.1.51"
springBootVersion = '2.0.0.BUILD-SNAPSHOT'

}

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:$
{springBootVersiocn}")
classpath ("org.jetbrains.kotlin:kotlin-gradle-plugin:${kotlinVersion}")
classpath ("org.Jjetbrains.kotlin:kotlin-allopen:${kotlinVersion}")

apply plugin:
apply plugin:
apply plugin:
apply plugin:
apply plugin:

'kotlin'

'kotlin-spring'

'eclipse'
'org.springframework.boot'
'io.spring.dependency-management'

group = 'com.easy.kotlin'
version = '0.0.1-SNAPSHOT'
sourceCompatibility = 1.8
compileKotlin ({

kotlinOptions.jvmTarget

}

1l

"1-8"

compileTestKotlin

kotlinOptions.jvmTarget

repositories {

"1-8"

Il

mavenCentral ()
maven { url "https://repo.spring.io/snapshot”
maven { url "https://repo.spring.io/milestone"

dependencies {

}
}

compile ('org.springframework.boot:spring-boot-starter-web"')

compile ("org.jetbrains.kotlin:kotlin-stdlib-jre8:${kotlinVersion}")
compile ("org.Jjetbrains.kotlin:kotlin-reflect:${kotlinVersion}")
testCompile ('org.springframework.boot:spring-boot-starter-test"')



Hrf, spring-boot-gradle-plugin/&Spring ~ Boot£E j Gradle ] 414
kotlin-gradle-plugin & Kotlin£E f%Gradle ) 4gi4; kotlin-allopen & Kotlin£E
% Spring HE ZL 1 25 4= 0 1% B Nopen ) fdifE .

Kotlin T 28 K Fo s 1 BRI IG OL B &R 2 final (AN AT 4k 70
(), R BURABEE Ak K — 2, BB AW S S B IRRT RIT 2R
AlAk A . A% FHJava’s () Spring ESE KA 1 4k RME S, XA
IS} iz {8 F kotlin-allopendfi 14 45 & kotlin-spring#@ £, 7] LA [ Zh 3 Spring#H
IS BT A VE A 1 2 1 B Nopen.

spring-boot-starter-web il /& Spring  Boot ' $i2 { ] {87 F Spring fE 2L 13 47
Web M. H T K 15 848 o

kotlin-stdlib-jre8 & Kotlinf# fiJava 8%, kotlin-reflect/&Kotlinft) [z
5t PR o

Spring Bootil H H1 AR 175 50 1 B 13-4 Ffr s o

A[PAEH, spring-boot-starter-webH 2.8 5| N T AT 75 A

JSON. Tomcat. Validator. Web MVC (FHA15] N T SpringHE 22 (11 4% >
Web. Context. AOP. Beans. Expressions. Core) ZEHEZE,



¥ (5 kotlin-with-springboot (auto-import enabled)

v [z5ource Sets
v main

v [ Dependencies
v |l org.springframework.boot:spring-boot-starter-web:2.0.0.BUILD-SNAPSHOT (Compile)
# (Il org.springframework.boot:spring-boot-starter-json:2.0.0.BUILD-SNAPSHOT (Compile)
» (i org.springframework.boot:spring-boot-starter:2.0.0.BUILD-SNAPSHOT (Compile)
v |lliorg.springframework.boot:spring-boot-starter-tomcat:2.0.0.BUILD-SNAPSHOT (Compile)
» |l org.apache.tomcat.embed:tomcat-embed-websocket:8.5.23 (Compile)
» ||l org.apache.tomcat.embed:tomcat-embed-core:8.5.23 (Compile)
Il org.apache.tomcat.embed:tomcat-embed-el:8.5.23 (Compile)
» llhorg.hibernate.validator:hibernate-validator:6.0.3.Final (Compile)
v |||y org.springframework:spring-webmwvc:5.0.1.BUILD-SNAPSHOT (Compile)
lilhorg.springframework:spring-web:5.0.1.BUILD-SNAPSHOT (Compile)
lilh org.springframework:spring-context:5.0.1.BUILD-SNAPSHOT (Compile)
llhorg.springframework:spring-aop:5.0.1.BUILD-SNAPSHOT (Compile)
Il org.springframework:spring-beans:5.0.1.BUILD-5NAPSHOT (Compile)
Il org.springframework:spring-expression:5.0.1.BUILD-SNAPSHOT (Compile)
Il org.springframework:spring-core:5.0.1.BUILD-SNAPSHOT (Compile)
Il org.springframework:spring-web:5.0.1 .BUILD-SNAPSHOT (Compile)
v |lliorg.jetbrains.kotlin:kotlin-stdlib-jre8:1.1.51 (Compile)
v |lliorg.jetbrains.kotlin:kotlin-stdlib-jre7:1.1.51 (Compile)
Il org.jetbrains.kotlin:kotlin-stdlib:1.1.51 (Compile)
v [l org.jetbrains.kotlin:kotlin-stdlib:1.1.51 (Compile)
Il org.jetbrains:annotations:13.0 (Compile)
v |l org.jetbrains.kotlin:kotlin-reflect:1.1.51 (Compile)
lllnorg.jetbrains.kotin:kotlin-stdlib:1.1.51 (Compile)

13-4  Spring Boot3il H 1) 3 A (b 55 i,

3. Spring BootJil H 1) N\ 128
KotlinWithSpringbootApplication

El 34 5 1) Spring Bootlii H B A 1138
KotlinWithSpringbootApplication#[l T :

package com.easy.kotlin.kotlinwithspringboot

importorg.springframework.boot.SpringApplication

import org.springframework.boot.autoconfigure.SpringBootAppl

@SpringBootApplication

class KotlinwithSpringbootApplication

fun main(args: Array<String>) {
SpringApplication.run(KotlinwWithSpringbootApplication::c

3

Hrf, @SpringBootApplicationyF: i &3 ™MFE M AE A, Al
@SpringBootConfiguration /5 & 1# H i) @Configuration



@EnableAutoConfigurationl@ComponentScan .

- IX ey il — Al & — ke A, Al Spring Boot#2 it X
@SpringBootApplicationZt — HJJEME . I M E SCIRAS T

@Target({ElementType.TYPE})
@Retention(RetentionPolicy.RUNTIME)
@Documented
@Inherited
@SpringBootConfiguration
@EnableAutoConfiguration
@ComponentScan (

excludeFilters = {@Filter(

type = FilterType.CUSTOM,

classes = {TypeExcludeFilter.class}
), @Filter(

type = FilterType.CUSTOM,

classes = {AutoConfigurationExcludeFilter.class}
)}

)
public @interface SpringBootApplication {

¥

main() &8 0+ i) KotlinWithSpringbootApplication::class.javas& — ™
FH = 5 3R Bt K otlinWithSpringbootApplicationZ& ) Java Class5| H . Xt 1E
s BATEAKH H 5] Nkotlin-reflect i i) FH i& AT 7E

4. 'S5 Hello World#% il #%

T FRATR S — AN 5] H ) Hello World& il &% . B eHriE
HelloWorldController KotlinZ%, AURISZHLan R .



package com.easy.kotlin.kotlinwithspringboot

import org.springframework.stereotype.Controller
import org.springframework.web.bind.annotation.RequestMapping
import org.springframework.web.bind.annotation.ResponseBody

@Controller
class HelloWorldController ({

@RequestMapping ("/")

@QResponseBody

fun home () : String {
return "Hello World!"

}

5. )5 siEAT

R BN 5728080, FAI{Eapplication.properties 1 ¥ I —417 Ak
5w 15 AL &

server.port=8000

SR 5 B8 3\ 1 28KotlinWithSpringbootApplication, 7] A& 2|4
ZHZE
...0.S.b.w.embedded.tomcat.TomcatWebServer : Tomcat started
.e.k.k.KotlinwithSpringbootApplicationKt : Started KotlinWit

ApplicationKt in 7.944
seconds (JVM running for 9.049)

W] LLIEFEIDEA B Gradle T. 2.4 B ) Tasks|application|bootRunfiy 4>
KIEERER, anE13-5017R,



Gradle projects - L
1 v < & & | =
O+ - @ XK 4+ 5 &
v (& kotlin-with-springboot (auto-import enabled) =
» Ez5ource Sets -
v [gTasks =
v [gapplication £
Z
> [gbuild P
> [gbuild setup
> [gdocumentation
» [ghelp
» [gide
» [gother
A . m
» [gverification =
B
]
=
s
s
n
2
%
B
B
=
5
=
B
g
3

Kl13-5 %&FEGradleffJbootRun

JAENSEE NG, BN Y AS T 4T Frhttp://127.0.0.1:8000/, 7] LA 3|
W5 2% g T Hello World!,  #n&13-6f171

| eo® ¢ s 127.0.0.1:8000 & >>ﬁ

Hello World!

F13-6 723 % 2% #ir i Hello World!



AT H PRI Ak & https:/github.com/EasySpringBoot/kotlin-with-
springboot.

NTHCEE FHKotlin -+ Spring  BootHEZE SZH— ™ ] B 1 B TE HL
WebW 2. EFERATEAE 2 78 Kotlin® /% Spring  BootHEZE -
KEFEADE ., TS H— 1 KotlinfE ik Spring  BootH A HEZE, i H
MySQLZE#E = . Spring Data JPAMEZE. Freemarkertiti 7|21 5¢ #Web
TH Bl B IRATRE BAE— T REMEREL.

13.2 RAEESHE AR

KA A48 FH Kotlin£E 5 Spring  BootHEZL Ik — A~ 58 B (1 I e
WebR ], FEATIEEM T

Q  ERPURE 38 2 APTRR 4 OB =48 2<% 5] 1 8] v JSONAE &,
FEATT N -

O Webli 7 WERE R HIER, SCRAUGE. THERSEDIRE

O JIERSCHFIRE B A R AT R

W R EBROREAA R LA

O %E1ES: Kotlin

B IEPEZ: MySQL. mysql-jdbc-driver. JPA;

N2 K HEZE: Spring Boot. Spring MVC;

B EBiR 51 2% Freemarker;

HI%HHESE : jQuery. Bootstrap. Bootstrap-table;
THEME T E: Gradle.

D000 DO

13.3 S TAE



ffFSpring InitializrBIZ2 I H , w/ClC & O H EAME BEAMKH, U
EI13-7F17R

Generate @ cnderoea s With kein : and Spring Boot zoosnaeston :

Project Metadata Dependencies
Artifact coordinates Add Spring Boot Starters and dep ies to your ap
Group Search for dependencies

com.easy.kotlin Web, Security, JPA, Actuator, Devtools...
Artifact Selected Dependencies
Name

picture-crawler
Description

Demo project for Spring Boot

Package Name

com.easy.kotlin.picturecrawler

Packaging

Jar

Java Version

18

Too many options? Switch back to the simple version.

Generate Project % + «

K13-7  BCE I H AL AR

H B4 e H S T, S AIDEAH, S eEm e N
A H 3k



H 3h 4= 5 i build. gradle SCAF- 0 R -



buildscript {

ext {
kotlinVersion = '1.1.51"
springBootVersion = '2.0.0.BUILD-SNAPSHOT'

}

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:$
{springBootVersion}")

classpath ("org.jetbrains.kotlin:kotlin-gradle-plugin:${kotlinVersion}")
classpath ("org.jetbrains.kotlin:kotlin-allopen:${kotlinVersion}")

}

apply plugin: 'kotlin'

apply plugin: 'kotlin-spring'

apply plugin: 'eclipse

'apply plugin: 'org.springframework.boot'

apply plugin: 'io.spring.dependency-management'
group = 'com.easy.kotlin'
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-freemarker')
compile ('org.springframework.boot:spring-boot-starter-data-jpa')
compile ('org.springframework.boot:spring-boot-starter-quartz')
compile ('org.springframework.boot:spring-boot-starter-web"')
compile ("org.jetbrains.kotlin:kotlin-stdlib-jre8:${kotlinVersion}")
compile ("org.jetbrains.kotlin:kotlin-reflect:S${kotlinVersion}")
runtime ('mysqgl :mysgl-connector-java')
testCompile ('org.springframework.boot:spring-boot-starter-test')

Al LLE F, 7Ebuild.gradleq 14 T spring-boot-starter-freemarker-

mybatis-spring-boot(-?)starter. spring-boot-starter-quartz. mysql-



connector-javaZ§ K #ifi. 1EiX Ystarter S48 F 4% 11X T HBEAT 75 21
WM o BEATIH RS &t a0 B 13-8 7 78

v [EjDependencies

¥ |lliorg.springframework.boot:spring-boot-starter-freemarker:2.0.0.BUILD-SNAPSHOT (Compile)
» |l org.springframework.boot:spring-boot-starter-web:2.0.0.BUILD-SNAPSHOT (Compile)
» |l org.springframework.boot:spring-boot-starter:2.0.0.BUILD-SNAPSHOT (Compile)

|llljorg-freemarker:freemarker:2.3.26-incubating (Compile)
> |l org.springframework:spring-context-support:5.0.1.BUILD-SNAPSHOT (Compile)

v |l org.springframework.boot:spring-boot-starter-data-jpa:2.0.0.BUILD-SNAPSHOT (Compile)
» |llhorg.springframework.boot:spring-boot-starter-aop:2.0.0.BUILD-SNAPSHOT (Compile)
> lllhorg.springframework.boot:spring-boot-starter-jdbc:2.0.0.BUILD-SNAPSHOT (Compile)

Il org.springframework.boot:spring-boot-starter:2.0.0.BUILD-SNAPSHOT (Compile)
> |llliorg.hibernate:hibernate-core:5.2.12.Final (Compile)

Il javax.transaction:javax.transaction-api:1.2 (Compile)
>l org.springframework.data:spring-data-jpa:2.0.0.RELEASE (Compile)
» |l org.springframework:spring-aspects:5.0.1.BUILD-5NAPSHOT (Compile)

» |l org.springframework.boot:spring-boot-starter-quartz:2.0.0.BUILD-SNAPSHOT (Compile)

» |l org.jetbrains.kotlin:kotlin-stdlib-jre8:1.1.51 (Compile)

# |l org.jetbrains.kotlin:kotlin-reflect:1.1.51 (Compile}

[l mysgl:mysql-connector-java:5.1.44 (Runtime)

K13-8 AT H RIS
HarRATH TR S B4 7 EEMySQLEE E. M Freemarker
SRR SO EERE T 1 o AH A2 BB U 2R )5 B s

BeanCreationException: Error creating bean with name 'dataSo
in class path
resource [org/springframework/boot/autoconfigure/jdbc/ DataS
$Hikari.class]

Bl dataSource BeanZW. K NIRATIE A T B AT Bl IEHAE R
T FRATRAC B £ 5 dataSource

134 BCEEHEE

Spring Boot 1 £ 45 Y5 fic. & {Eapplication.properties /72 DA
spring.datasource A RTZ . 5140, Frid—>wotufE:

CREATE SCHEMA 'wotu' DEFAULT CHARACTER SET utf8 ;



e B FE ) BE R URL. P 4. H{E R0

spring.datasource.url=jdbc:mysqgl://localhost:3306/wotu?zeroD
vior=convertToNull&characterEncoding=utf8&characterSetResult
SL=false

spring.datasource.username=root
spring.datasource.password=root

spring.datasource.testWhileIdle=true
spring.datasource.validationQuery=SELECT 1

SRR ERIA BN, AT UK B IRE) 1

13.5 HIEFHAEH K

NEEANTNESEFF AR I N o 8 SR BT B FE 3R 25
AR

13.5.1 s FER 454
B BT R E R R

CREATE TABLE 'picture' (
'id' bigint (20) NOT NULL AUTO TINCREMENT,
'category' varchar (255) DEFAULT NULL,
'deleted date' datetime DEFAULT NULL,
'gmt created' datetime DEFAULT NULL,
'gmt modified' datetime DEFAULT NULL,
'is deleted' int(11) NOT NULL,
'url' varchar (500) NOT NULL,
'version' int (11) NOT NULL,
'is favorite' int(11) NOT NULL,
PRIMARY KEY ('id','url'),
KEY 'url' ('id','url') USING BTREE

) ENGINE=InnoDB DEFAULT CHARSET=utfS§;

RONBATME I 72IPA, i PLA f B S 4 SUARISACHY, 5 3 b A ED



A FEMySQLEE Ff rh B Sh I R 45K . SRS T -

package com.easy.kotlin.picturecrawler.entity

import java.util.#
import javax.persistence.*

@Entity
class Image {
@Id
@GeneratedValue (strategy = GenerationType.IDENTITY)
var id: Long = -1
@Version
var version: Int = 0
var category: String = ""
var isFavorite: Int = 0
var url: String = ""
var gmtCreated: Date = Date()
var gmtModified: Date = Date ()
var isDeleted: Int = 0 //1 Yes,0 No
var deletedDate: Date = Date ()

override fun toString(): String {
return "Image (1d=5$id, version=$version, category='Scategory', isFavorite=
SisFavorite,url='Surl',gmtCreated=SgmtCreated, gmtModified=SgmtModified,
isDeleted=SisDeleted,deletedDate=SdeletedDate)"

13.5.2 L EJPA

NEFACE — NIPAR —E81Ty:

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.Impro

rategy
spring.jpa.properties.hibernate.dialect=org.hibernate.dialec

lect

1. ddl-auto {114

Hrh, spring.jpa.hibernate.ddl-autof*J{i 5 : create. create-drop-



update. validate. none, UNF13-1+177 HIEAT 1 18 HR 1150 A

#%13-1  ddl-auto\I{H 3 B

1 % BA
t AN hibernate 2 AEhAIEEE, LU HEISE 52 iH%. FibUx MEEAART, B
create S e LR A S HOR E

FEUCHIEL hibernate I {iL4E model 254422, {H /& sessionFactory — % 142t FIBVER,
create-drop | oy ooy A g it

hnZ% hibernate MR SRS model Gl £0HE E R, X IR 44 M Hi J& @Entity {3 fift {1
update B @Table (A4 . sessionFactory JC IR AN MBS, H K8 8288 3244 model
SE T S35 AL s A R S AR SR IR ) R ) &

validate IR EGIE R A, ANafldik

none J B I AN AR A

—ARAETF R A LR, 8 H 2 1% FHupdateiZ 1

MXESINA, RshseieE vl LU 2IEEE Eh e e el 1
image3%, WE13-9F1R.

Field + Type +# Null s Key + Default + Extra
1 id bigint(2@) NO PRI <null= auto_increment
2 category varchar(255) YES MUL <null=
3 deleted_date datetime YES <null=
4 gmt_created datetime YES =nul l=
5 gmt_modified datetime YES <null=
6 is_deleted int(11) NO <null=
7 is_favorite int{11) NO znull=
B url varchar{255) YES UNT <null=
9 version int(11) NO <null=

Kl13-9  #d v 48 B 3 2 ) image %

2. 7= W H R 1 & 5

A TR E SRR, BATE KA category B fllurlzR 5/, Hf
urle MfE— % 5/,
ALTER TABLE 'sotu'.'image'

ADD INDEX 'idx_category' ('category' ASC),
ADD UNIQUE INDEX 'uk_url' ('url' ASC);



1M SE£fp EARET LS LASQLAID ARG M 280k by, R
T I R SRS

package com.easy.kotlin.picturecrawler.entity

import java.util.x
import Jjavax.persistence.*

@Entity
@Table (indexes = arrayOf (
Index (name = "idx url", unique = true, columnList = "url"),
Index (name = "idx category", unique = false, columnList = "category")))
class Image {
@Id
@GeneratedValue (strategy = GenerationType.IDENTITY)
var id: Long = -1
@Version

var version: Int = 0

Il

@Column (length = 255, unique true, nullable = false)
var category: String = ""

var isFavorite: Int = 0

@Column (length = 255, unique = true, nullable = false)
var url: String = ""

var gmtCreated: Date = Date()
var gmtModified: Date = Date ()
var isDeleted: Int = 0 //1 Yes, 0 No
var deletedDate: Date = Date ()

override fun toString(): String {
return "Image (1id=$id, version=Sversion, category='Scategory', isFavorite=

SisFavorite, url='Surl', gmtCreated=$gmtCreated, gmtModified=
SgmtModified, isDeleted=$isDeleted, deletedDate=SdeletedDate)"

SR JG7E @TableyEfif 46 52 Murl. category@ 2% 5], LA % Eurl M
— M Z) W unique=true.

@Table (indexes = arrayOf (
Index (mame = "idx url'", unigque = true, columnList = "url"),
Index (name = "idx category", unique = false, columnList = "category")))

JRZN N IR A%,  TPA S Z AT AT AR 2L SO NI SQL, I H.
H IR PATHMAISQL. Bilt, - Brurl BME—R I 25, AT LIE R



2 H & E B i -

Hibernate: alter table image drop index idx_url
Hibernate: alter table image add constraint idx_url unique (

Hr, IndexZ@IndexiEfi#, 1ENSEMEHANIFEATEN@. &
IHEEANM T, SRS T -

package com.easy.kotlin.picturecrawler.entity

import java.util.=*
import javax.persistence.*

@Entity
@Table (indexes = arrayOf (Index (name = "idx key word", columnList = "keyWord",
unique = true)))
class SearchKeyWord {
QId
@GeneratedvValue (strategy = GenerationType.IDENTITY)
var id: Long = -1
@Column (length = 50, unique = true, nullable = false)
var keyWord: String = ""
var gmtCreated: Date = Date()
var gmtModified: Date = Date ()
var isDeleted: Int = 0 //1 Yes, 0 No
var deletedDate: Date = Date ()

BN, 7 PLE #|Hibernate H £ F .

Hibernate: create table search_key_word (id bigint not null
deleted_date datetime, gmt_created datetime, g
is_deleted integer not null, key_word varchar(50) not null,
engine=MyISAM

Hibernate: alter table search_key_word drop index UK_lvmjkro
Hibernate: alter table search_key_word add constraint UK_lvm
re5c26 unique (key_word)

H A IR S5 A0 13-1057 7



Field s Type  Null s Key + Default + Extra

1 id bigint(2@) NO PRI <null> auto_increment
2 deleted_date datetime YES <null=
3 gmt_created datetime YES <null=>
4 gmt_modified datetime YES <null>
5 1is_deleted int(11) NO <null=
6 key word varchar(50) NO UNT <null=

K13-10 HahERMRER

Hrf, @Column(length=50,unique=true, nullable=false)iX —")fg & |
keyWord 7Bt K L 250, AME—ZI0R, AT, XA s R
F-Btkey_wordfg 2. H: Types&varchar(50), Null;ZNO, Keyre ME—
UNI.

3. T4k 5 30 BRI

BAME H @1diF gk briE £ 87 B

@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
var 1id: Long = -1

H+ ) @GeneratedValue(strategy=GenerationType. IDENTITY )y i
FEEANA—F. XHE K GenerationTypese T HIDK A AN . JPA
AL 4R FRHE 3 NTABLE. SEQUENCE. IDENTITY. AUTO,
AME FI U BN 13-28 7

#13-2 GenerationTypelJ{H i i

GenerationType i

TABLE A — AN 3 00 P A% Sk Ui A7 T B

SEQUENCE R JES 2 B 1) 7 B R A e T, 4P B 2 S 7 4
IDENTITY THE AR E A AR (B AEh KA

AUTO SRt s R AT

et EAS H 4k



— src
— main
—— Java
— kotlin

com

L— casy

L— kotlin
L— picturecrawler

PictureCrawlerApplication.kt
controller
dao

entity
Jjob
service

HA, controllerfd T i & ControllerdZ | #84CH%;  entity T [H K
BN B E R 3R ) SR RS s dao T THITECE U U IR = AR
s servicefd I [HIEUE ML 508 B SLELACAD ;s job BT THI IR € A1 551K
i,

13.6 JSONZIE fEtfr

FATH 48 R APTIR 7] ) B0 45 7 /2 JSONKS 2 1K), N Aol i
e



"queryEnc": "SET$SBES8E$E5%A5%B3",
"queryExt": "SL&",

"listNum": 3900,

"displayNum": 415337,

gty Wl

"bdFmtDispNum": "#£]415,000",

"bdsearchTime" : n ",'

"isNeedAsyncRequest": 1,

"bdIsClustered": "1",

"data: [

{

Ay e et Gt
"hasAspData": "0O",
"thumbURL" :
"http://img5.imgtn.bdimg.com/it/u=2817128514,340025963&fm=27&gp=0.Jpg",
"midd]leURL":
"http://img5.imgtn.bdimg.com/it/u=2817128514,340025963&fm=27&gp=0.jpg",
"largeTnImageUrl": "",

"hasLarge": O,

"currentIndex": "",
UwidthMs 800,
"height": 958,
"type": "jpg",

Wike, enliess {0

"bdImgnewsDate": "1970-01-01 08:00",
"fromPageTitle": ""

r
"fromPageTitleEnc": "PhEEGSE &,

P A 7 FECH H A A thumbURL Al fromPageTitleEnc 4™ 7 B ]
{1 FRAE I fastjson R MARHTIX N ISON T4 5

try {
val obj = JSON.parse (jsonstr) as Map<*, *> // (1) parse ()R
val dataArray = obj.get("data") as JSONArray //(2) I data ¥k JSONArray

dataArray.forEach {
val category = (it as Map<#*, #*>).get("fromPageTitleEnc") as String
//(3) FEWEKF key
val url = it.get("thumbURL") as String // (4)
val imageResult = ImageCategoryAndUrl (category = category, url = url)
imageResultList.add (imageResult)

}
} catch (ex: Exception) {

}

ARBE U A



Q i HfastjsonfJJSONZE I parse() /7 5 K A# HTISONF- 4T & jsonstr,
IR G R A L Map<* *>, X HL & AR S5 IEEL AT

Q B HMapHkey dataffE, B —MEH. A5 FREHast
VEFTHE B % BlISONATray .

Q ik /JidataArray o ERit, FedsliMap<* *>J8A, SR 5 B AH
N BB

Q HTAEF=DHCLRIEH R | Map<**>RA, FHixdkOs
WME Vi e R, B DIE IR B Aiek Y 4 £ Map R Y
T, FATA LLE B EMapRIEH

Hrh fImageCategory AndUrl ¥} % & FR A1 58 X B a4 ) 42 o

data class ImageCategoryAndUrl(val category: String, val url

192 & [ APiBuilderl F

object ImageSearchApiBuilder {
fun build(word: String, page: Int): String {
return
"http://image.baidu.com/search/acjson?tn=resultjson com&ipn=rj&fp=resul
t&word=${word} &pn=${30 * page}&rn=30" -
}
}

FATRE A H TR



package com.easy.kotlin.picturecrawler
import com.easy.kotlin.picturecrawler.api.ImageSearchApiBuilder

import com.easy.kotlin.picturecrawler.service.JsonResultProcessor
import org.junit.Test

import org.junit.runner.RunWith

import org.junit.runners.JUnit4

QRunWith (JUnit4: :class)
class JsonResultProcessorTest {
@Test
fun testJsonResultProcessor () {
val list = JsonResultProcessor.getImageCategoryAndUrlList (ImageSearchApi-—

Builder.build ("sE%&", 1))
println (list)

R

[ImageCategoryAndUrl(category=3£#« 5 H4E,
url=http://imgl.imgtn.bdimg.com/ 1it/u=3772875022,724775083&T

ImageCategoryAndUrl(category=(L5H £& ELEHH £&_ELE5H
url=http://img0@.imgtn.bdimg.com/it/u= 3312193685,1215837845&
ImageCategoryAndUrl(category=...

13.7 ¥ NFELZ ARSI

PAERMN 2R 1 HIRF RS ML, RNt azmiks
PREAE 1o BATIUAE ZA )2 R IC R B A (5 S At 2 s e v, )
I, B R url(E A R A

i —/ 523 Paging AndSortingRepository i) ImageRepository % 1 4l
T

interface ImageRepository : PagingAndSortingRepository<Image

RE B —A474CRS,  5E 7T LA H #2448 H ImageRepository [{JCRUD (3



. B MER. &) 5k T . BONIPANESE 2 B 3 A BX L7772
NS Y PagingAndSorting  Repository & iy 7> T INRER, ‘B 4kK T
CrudRepository#% [ :

@NoRepositoryBean
public interface PagingAndSortingRepository<T, ID> extends CrudRepository
<T, ID> {

Iterable<T> findAll (Sort sort);

Page<T> findAll (Pageable pageable) ;

1M 7£ 8% I CrudRepository H & X 1 FATREHE EH B8 FH I CRUD /7 12

@NoRepositoryBean
public interface CrudRepository<T, ID> extends Repository<T, ID> ({
<S extends T> S save (S entity);
<S extends T> Iterable<S> saveAll (Iterable<S> entities);
Optional<T> findById(ID id) ;
boolean existsById(ID id) ;
Iterable<T> findAll () :
Tterable<T> findAl1ById(Iterable<ID> ids) ;
long count () ;
void deleteById (ID id) ;
void delete (T entity);
volid deleteAll (Iterable<? extends T> entities);

vold deleteAll () ;

AT 5 B #2158 FH save()(Sentity) 775 . 1HEA T R UEE E Hurl A
MY RAE, TEDSARECR AW R b 2 S AAE 4 ETURL. RATE
P24 H selectcount()i5 AJ >R H BRI AT, 24 HAY Hselectcount() H 2K HIE 55
T0 GRMEIRE A D) B, A3 NESNE. £
ImageRepository$2 [ /1 H 4% 7 B s ZRP AT, ARAS 0T

@Query("select count(*) from #{#entityName} a where a.url =
fun countByUrl(@Param("url") url: String): Int

NJEZ A T



if (imageRepository.countByUrl (url) == 0) {
val Image = Image ()
Image.category = category
IhnEYel jistall = blall
imageRepository.save (Image)

13.8 ENIHE TS

T fa R WL, FRATTE A% Spring H 7 [ scheduling 1, T 1)
@SchedulesyF K SLIAT 55 B E B AT . 75 EEE S, 24 Spring
Boot ] 3 3128 FIRAIVEME T -

@SpringBootApplication

@EnableScheduling
class PictureCrawlerApplication

FATH) E RS AR 4

package com.easy.kotlin.picturecrawler.job

import com.easy.kotlin.picturecrawler.service.CrawlmageService
import org.springframework.beans.factory.annotation.Autowired
import org.springframework.scheduling.annotation.Scheduled
import org.springframework.stereotype.Component

import java.util.=*

@Component
class TmageCrawlerdob ({

@Autowired lateinit wvar CrawlImagesService: CrawlmageService
@Scheduled (cron = "0 */5 * * * 2")

fun job () {
println ("FFIHPATENAES: ${Date()}")

CrawlImagesService.doCrawdob ()

Hr, @Scheduled(cron="0%/5***?") R /R EERE5 B AT — IR A 1
MHAES . RIGEFEINHE, <FBFESH, M ES st —
Ve



FNHBIE, O RGEEIE AN T A TR B AT 1 il 45
JEACHS AN P e 7 SR AR 51 B I A, i i 2 Wi i T Je s 7 0 HOAR
(EPIV &

13.9 HITPEIH K&

AT AR S ww WHTTPEE O H &, @I Spring Data JPA#E
B[R 43 T RESR S — AN 7 TUEE W ) )5 s HT TP [

13.9.1 SEIL 4 T AW R O

THEHSEH— N A WHTTPE D, X MEOZ
http://127.0.0.1:8000/sotuJson?page=10&size=3, 1%$% H i [b] i) Hd /2
JSON#& =, AALanT:



{
"content": [
{
idt: 5981,
"version": O,
"category": "RiE, SUMIHLS, AR DRI T, Mk A e,
"url": "http://img0.imgtn.bdimg.com/it/u=2871771810,3599000038&fm=
27&gp=0.jpg",
"gmtCreated": 1508858697000,
"gmtModified": 1508858697000,

"deletedDate": 1508858697000
1y
i
"pageable": {

disguapa s o
Ysorted™: true,
"unsorted": false

o
"offset": 30,
"pageSize": 3,
"pageNumber": 10,
"paged": true,
"unpaged": false
by
"last": false,
"totalPages": 2004,
"totalElements": 6011,

Weigelts 3,
"numberOfElements": 3,
NS @rElle!

"sorted": true,
"unsorted": false

}o
"number": 10,
"first": false

13.9.2 @QueryiEfif-5#{#entityName}

f£Spring Data JPAHHEfE [ EAFCRUDEAE. 77 i &W. H7
&5, BRATSE Sk Szl ImageRepository 4% H 77 [ find ALL() R 5 -

@Query("SELECT a from #{#entityName} a where a.isDeleted=0 o
override fun findAll(pageable: Pageable): Page<Image>

Hrf, @Query/EJPAH FIE HIVEA



JPAHA] LA AT MR T7 N &k, —Fl2 S HIPQL, 3 —Fh2 i A
Native SQL. Fr, JPQL/Z% FEntityXf % (@Entityd: EFRIE KX %)
A, A LAV BRAS R EE R SQLIEA) B2 R, AhSQLIEA) &3
TAEGISQLE ), A&XTIPQLA G A)HIFN T

FEJPQL H ] A FH SPEL 3 i F#{ #entityName M A< K SEAR ) 44
FK, i Spring Data JPAZ: H 2R i Image SAAR X6} W [
@Entity(name="Image") 2 # /& NI\ I @Entity, H 3R SEARLFREAN
HQLEA]H,

SEAR IR Imagefd F @EntityiF:f# /5, Spring Data JPA [{EntityManager
2N SR R Image I N E B . BRIAI#{#entityName} 1){H 5t /& Image, 4N
RF8 52 H A ) @Entity(name="Image")name[F}{&, # 4 #{#entityName}
sete e HIE .

{EJPQLAE A H:

SELECT a from #{#entityName} a where a.isDeleted=0 order by
AT T LME U7 M Kotlin 28 J& 4 —FER U5 ) Z Bl . R, XHEK
a.isDeleted & J& 4 44 K o
13.9.3 Pageable5Page

AT SIS TR PR AN G E 2R Pageable 5 Page.

1. 77 01 7 154% A\ ) PageableZ: £

Spring Data JPA[JPagingAndSortingRepository$i& I &2t 1 X 41
TSR, B INR AT R 75 2% N —PageableZR AU SR . X
MPageabled% [ € S U1 :



package org.springframework.data.domain;
import java.util.Optional;
import org.springframework.util.Assert;

public interface Pageable {
static Pageable unpaged() {

return Unpaged.INSTANCE;
}

default boolean isPaged() {
retrnstrues

}
default boolean isUnpaged() {

return !isPaged() ;

}

int getPageNumber () ;
int getPageSizel() ;
long getOffset () 7
Sort getSort();

default Sort getSortOr (Sort sort) {

Assert.notNull (sort, "Fallback Sort must not be null!");

return getSort ().isSorted() ? getSort ()

}

Pageable next ()

Pageable previousOrFirst () ;

Pageable first();

boolean hasPrevious() ;

default Optional<Pageable> toOptional () {

return isUnpaged() ? Optional.empty ()
}

Spring Data JPAH 2 [JPageRequest

A PR N XA B -

val sort = Sort(Sort.Direction.DESC,

val pageable = PageRequest.of(page,

H.r, Directions&Sort2H 58 XAV fiF:

SONTE;

Optional.of (this) ;

E4 52 [ Pageabledi I,

llidll )
size, sort)



public static enum Direction {
ASC, DESC;
3

SortZE MG R E S AW T

public Sort(Direction direction, String... properties) {
this(direction, properties == null ? new ArraylList<>()
(properties));

1X B Sort(Sort.Direction.DESC,"id")f& N\ B B AR IR IDIAT B FHEF o
2. 77 TR [F] 25 Y Page

find AlLQ) & 23R [R5 Y & Page, 1X B ¥ PageZi 1Y J& Spring Data JPA
I ILEERAIR EIX) %, Pagedf 7K [ Slice. PageflISliceiX iM% L HIE X
I



public interface Page<T> extends Slice<T> {
static <T> Page<T> empty () {
return empty (Pageable.unpaged()) ;
}
static <T> Page<T> empty (Pageable pageable) {
return new Pagelmpl<>(Collections.emptyList (), pageable, 0);
}
int getTotalPages|();
long getTotalElements () ;
<U> Page<U> map (Function<? super T, ? extends U> converter);

}

public interface Slice<T> extends Streamable<T> ({
int getNumber () ;
int getSize():;
int getNumberOfElements () ;
List<T> getContent () ;
boolean hasContent () ;
Sort getSort():
boolean isFirst();
boolean isLast();
boolean hasNext () ;
boolean hasPrevious () ;
default Pageable getPageable() {
return PageRequest.of (getNumber (), getSize(), getSort()):;
}
Pageable nextPageable() ;
Pageable previousPageable () ;
<U> Slice<U> map (Function<? super T, ? extends U> converter);

XN 73 TUN SR Pageable ) £ 48 45 4015 5 2 05 TATTAE AT i S B 43
DU SR o T THIDRSZ I 43 T A 8 T image 3R 10 K [JREST APH%
£ controllertd E% 42 T ¥ ZImageController2s, fE1ZIEH{f H
@ControlleryF fift .



package com.easy.kotlin.picturecrawler.controller

import
import
import
import
import
import
import
import
import
import
import
import
import
import

com.easy.kotlin.picturecrawler.dao.ImageRepository
com.easy.kotlin.picturecrawler.entity.Image
org.springframework.beans.factory.annotation.Autowired
org.springframework.data.domain.Page
org.springframework.data.domain.PageRequest
org.springframework.data.domain.Sort
org.springframework.stereotype.Controller
org.springframework.ui.Model
org.springframework.web.bind.annotation.RequestMapping
org.springframework.web.bind.annotation.RequestMethod
org.springframework.web.bind.annotation.RequestParam
org.springframework.web.bind.annotation.ResponseBody
org.springframework.web.servlet.ModelAndView
Slevax.servictE . hetpliHetpServiceERequest

@Controller
class ImageController ({
QAutowired
lateinit var imageRepository: ImageRepository

@RequestMapping (value = "sotudson", method = arrayOf (RequestMethod.GET) )
@ResponseBody
fun sotuJdson (ERequestParam(value = "page", defaultValue ="0") page: Int,

}

@RequestParam(value = "size", defaultValue = "10") size: Int):
Page<Image> {

return getPageResult (page, size)

private fun getPageResult (page: Int, size: Int): Page<Image> ({

Hr:

val sort = Sort (Sort.Direction.DESC, "id")
val pageable = PageRequest.of (page, size, sort)
return imageRepository.findAll (pageable)

@Autowired
lateinit var imageRepository: ImageRepository

HLAL Flateinit < 88 7 RAB M FA 1 75 22 BC [ Bean, 3% 7~imageRepository
EIBHTUEA .

MRS R LA H, Kotlinfd H Spring MVCHEZEIER HAR,
548 SR A Javafas J L —FEg . (H A2 A5 B 1 X ) 72 method



arrayOf(RequestMethod.GET), 1X H KotlinZ{ 4 /5 B 15725 2 48 H
arrayOf(), TMfEJavarf A7 Z A IS 5 <P Gk KRB v . STy Al
HEAERIEE, fEKotlin  1.2WAH ] LLEAZM TS <[P FEE k. K
LR T A

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

@Controller
class IndexController {
@GetMapping(value = ["", "/", "/index"]) //Kotlin 1.2
%52
fun index(): String {
return "/index"
¥

}

ST N, R Y4 U7 i http://127.0.0.1:8000/sotuJson?
page=10&size=3, KF F| 73 TN G Page JISON-TF-1F 5 k% U 1) 4 Hh 45 2R

3. BRI 1 2R 70 DL S

R SEIAR HE category ¥ B HIME BEAT BRI R AR 1, IR S
Ry Ul AR

@Query("SELECT a from #{#entityName} a where a.isDeleted=0 a

like

%:searchText% order by a.id desc")

fun search(@Param("searchText") searchText: String, pageable
Page<Image>

Hrp, @Param("searchText")searchText:String /& 1% & K4t 7S
@ParamiFfR1E 7€ T IPQLH )2 44 searchText, X N F|JPQLH 1S4
AT S R searchText, FRATVE: & 21X HASOHI 218 (118752



like %:searchText%

% . Controller™ {t) 77 v A2 :

@ReguestMapping (value = "sotuSearchdson", method = arrayOf (RequestMethod.GET) )

@ResponseBody

fun sotuSearchdson (@RequestParam(value = "page", defaultValue = "0") page: Int,
@RequestParam(value = "size", defaultvValue = "10") size: Int, @GRequestParam
(value =

"searchText", defaultValue = "") searchText: String): Page<Image> {

return getPageResult (page, size, searchText)

}

private fun getPageResult (page: Int, size: Int, searchText: String):
Page<Image> ({

val sort = Sort (Sort.Direction.DESC, "id")

val pageable = PageRequest.of(page, size, sort)
if (searchText == "") {

return imageRepository.findAll (pageable)
} else {

return imageRepository.search (searchText, pageable)

b

\ \

MO?HZ“O

HHEATRE, I A U )
http://127.0.0.1:8000/sotuSearchJson?page=10&size=3&searchText=Fk X ,
T

T HE & 1) S PageRequest.of(page,size,sort)page [ HUE 2R\ A2






13.10 BRI &

Je i s 0 IR Se B, N K SRR e s 1 iy s D1
F.

FAE F ALK JE A 5] %% /& Freemarker, 7ESpring  Boot™ i F
Freemarker, - %%/l Aspring-boot-starter-freemarkerB[i 7] . H.H1, i H

PRIAHIBC B H S¢src\main\resources\templates, AR ST LLLfA J5 45 .
13.10.1 iy s ARG 45 4

AT I g A4 RS P18 4730 2 e o B U0 S A A S T )
src\main\resources\static\bower_components /32 T . X B H AT 3= ELAF
[ 72jquery.jsbootstrap.js SCIFo 5341, 5 S I 0 D42 1S3 I o 2 0L )
Lige % Fibootstrap-table.js K SE L. R v A AR S S JSTRAS ST H 3%
SERIIE13-11FT7R

v [pzresources
v [Em static
> Embower_components
axapp.css
im APP-js
ww search_keyword_table.js
i=m SOtU_favorite_table.js
= SOtU_table.js
v Emtemplates
¥ Emcommon
- foot.fil
o head.ful
oy Nav.fl
o search_keyword_view.ftl
= sotu_favorite_view.ftl
= sotu_view.ftl

E13-11  #iss H 4

1. head.ftl5} 7>



puiss

head S0 #F B A ST PRk B85y, AT AT

<!DOCTYPE html>

<html>

<head>
<meta http-equiv=content-type content=text/html;charset=utf-8>
<meta http-equiv=X-UA-Compatible content=IE=Edge>
<meta charset="utf-8">
<meta name="viewport" content="width=device-width, initial-scale=1,
shrink-to-fit=no">
<title>fE</title>
<link href="bower components/bootstrap/dist/css/bootstrap-theme.css"
rel="stylesheet">
<link href="bower components/bootstrap-table/src/bootstrap-table.css"
rel="stylesheet">
<link href="bower components/bootstrap/dist/css/bootstrap.css" rel=
"stylesheet">
<link href="bower components/pnotify/src/pnotify.css" rel="stylesheet">
<link href="app.css" rel="stylesheet">

</head>

<body>

2. foot.fel i 45

foot. ftlFl 73 & 2 HL WU T B A 70, AR 4T

<script src="bower components/jquery/dist/jquery.js"></script>

<script src="bower components/bootstrap/dist/js/bootstrap.js"></script>
<script src="bower components/bootstrap-table/src/bootstrap-table.js"></script>
<script src="bower components/bootstrap-table/src/locale/bcotstrap-table-zh-CN.
js"></script>

<script src="bower components/pnotify/src/pnotify.js"></script>

<script src="app.]js"></script>

</body>

</html>

3. nav.ftlZf 4

nav.ftlie ST 2 PS5 AR HE I BootstrapF = ZE Sk ST -



<nav class="navbar navbar-default" role="navigation">

L)

</nav>

<div class="container-fluid">
class="navbar-header">
<a class="navbar-brand" href="#">#E</a>

<ul class="nav navbar-nav'">

<1li class='<#if requestURI=='"/sotu view">active</#if>'><a
href="sotu view">¥EF|FR</a></1i>

<li class='<#if requestURI=="/sotu favorite view">active
</#if>'><a href:"sotu_favorite_view">}%‘i$l&§§</a>

<1li class='<#if requestURI=="/search keyword view">active
</#if>"'><a href:"search_keyword_view">j§?9’€%?</a>

</1li>

<li class=""><a href="doCrawJob" target="_ blank">HFTHH</a></1i>

<1li class="dropdown">
<a href="#" 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">Kotlin fifij#fi</a></1i>
<li><a href="http://www.jianshu.com/nb/17117730" target=
"_blank">Kotlin JHSEHEITAk</a></1i>
<li><a href="#">SpringBoot</a></1i>
<li><a href="#">Java</a></li>
<1li class="divider"></1li>
<li><a href="#">Scala</a></1li>
<1i class="divider"></1li>
<li><a href="#">Groovy</a></li>
</ul>
</1li>
<1li class="nav-item">
<a class="nav-1link" href="#">kT</a>
</1li>

</ul>

Hor, PURARHY A2 SEL % Tab B U BRI %, active R A ERFE A



<1li class='<#if requestURI=="/sotu view">active</#if>'>
<a href="sotu view">EE%|F</a>

</1li>

<1i class="<#if requestURI=="/sotu favorite view">active</#if>'>
<a href="sotu favorite view">HIEHH</a>

</1li>

<1li class='<#if requestURI=="/search keyword view">active</#if>'>

<a href="search keyword view">¥#ZEKHF</a>
</13i>

requestURDE J5 ¥ 1Y) Controllersk HX 24 H1j 17 3R A% 25 Rl ¥iig UL 1 1)

@RequestMapping (value = #*arrayOf("/", "sotu view"), method = arrayOf
(RequestMethod.GET) )
fun sotuView (model: Model, request: HttpServletRequest): ModelAndView {
model .addAttribute ("requestURI", request.requestURI)
return ModelAndView ("sotu view")

4. B Fr 5 R LI

Hr it sotu_view. ftloN B 4113 LTI -

<#include 'common/head.ftl'>
<#include 'common/nav.ftl'>

<table id="sotu_table'"></table>
<#include 'common/foot.ftl'>

<script src="sotu_table.js"></script>

%N I Model AndViewds il #8440

@RequestMapping(value = *arrayOf("/", "sotu_view"), method =

(RequestMethod.GET))

fun sotuView(model: Model, request: HttpServletRequest): Mod
model.addAttribute("requestURI", request.requestURI)
return ModelAndView('"sotu_view")

13.10.2  SZIR S dm 40 L



A FH R A% 4di {4 bootstrap-table.js > SEHL 43 T AT v ke =0, = EAH
FH A HIbootstrapTable BRI EK T2 . % BREUE LANF

$.fn.bootstrapTable = function (option)

SEPL43 T ) sotu_table jsAUHG TR -



S (function () {
S.extend ($.fn.bootstrapTable.defaults, $.fn.bootstrapTable.locales['zh-CN'])
var searchText = $('.search').find('input') .val ()
var columns = []
columns.push ({

b

b,

B)

Eilisilsg Uil

field: 'category',

align: 'center',

valign: 'middle',

width: '5%',

formatter: function (value, row, index) {
return value

}

{

Eitler oElEn

field: 'url',

align: 'center',

valign: 'middle',

formatter: function (value, row, index) {
return "![] (" + value + ")"

}

{

title: ' #fE,

field: 'id',

align: 'center',

width: “5%',

formatter: function (value, row, index) {
var html = ""
html += "<div onclick="addFavorite (" + value + ") ' name='addFavorite'
id='addFavorite" + value + "' class="btn btn-default'>HJii</div><p>"
html += "<div onclick='deleteById(" + value + ")' name='delete'
id='delete" + wvalue + "' class='btn btn-default'>MBxE</div>"
return html

$('#sotu table') .bootstrapTable ({

url: 'sotuSearchdson', eI
sidePagination: "server",

queryParamsType: 'page,size',

contentType: "application/x—-www—form-urlencoded",
method: 'get',

striped: false, / /R BoNAT [E] B

buttonsAlign: 'right',
smartDisplay: true,

cache: false, / /B2 HHEL, BOAN true, PTG N FHEERE — FXNEME G

pagination: true, /[ REB BT (%)
paginationLoop: true,

paginationHAlign: 'right', //right, left
paginationVAlign: 'bottom’', //bottom, top, both
paginationDetailHAlign: 'left', //right, left
paginationPreText: ' = T

paginationNextText: 'F—MW',
search: true,

searchText: searchText,
searchTimeOut: 500,
searchAlign: 'right',
searchOnEnterKey: false,
trimOnSearch: true,

sortable: true, / /275 S HEF
sortOrder: "desc", //HEFFTT



sortName: "id",

pageNumber: 1, /IR IR S — T, BRIASE T
pageSize: 10, /B TRE AT E (%)
pageList: [8, 16, 32, 64, 128], / /A YR BT ECHE
totalField: 'totalElements', //(2) T E%E count
dataField: 'content', // (3) JG¥y json XTNAIERE List AN key
columns: columns, [/ (4) K55 F{E
queryParams: function (params) {
return |

size: params.pageSize,
page: params.pageNumber - 1,
sortName: params.sortName,
sortOrder: params.sortOrder,
searchText: params.searchText
}
by
classes: 'table table-responsive full-width',

)

AL N T -
2 (1) Abffjurl:'sotuSearchIson' X M. [ i i 25 1) 25 1 SZEACAD 2

@RequestMapping (value = "sotuSearchJdson", method = arrayOf (RequestMethod.GET) )

@ResponseBody

fun sotuSearchJson (@RequestParam (value = "page'", defaultvValue = "0") page: Int,
@RequestParam (value = "size", defaultValue = e size: Int,
@RequestParam(value =

"searchText", defaultValue = "") searchText: String): Page<Image> {

return getPageResult (page, size, searchText)
}

private fun getPageResult (page: Int, size: Int, searchText: String):
Page<Image> ({

val sort = Sort (Sert.BPirection.DESC, "id™)

//1FE: PageRequest.of (page,size,sort) page ERIAEM 0 T4
val pageable = PageRequest.of (page, size, sort)

if (searchText == "") {

return imageRepository.findAll (pageable)
} else {

return imageRepository.search (searchText, pageable)

}

% (2) 4bftotalField:'totalElements' % i ] /& Page ' total Elements &
PEIE



% (3) AbAYdataField:'content' ] W ) /& Page ) content & 14 1 «

% (4) 4bHJcolumns:columns e X1 M £l contentList 7 FEEA4N 76 & HI X
% JE f% Bl 40X B A -

var columns = []
columns.push ({

titles Y4p2kr,

field: 'category',// (1) XM Image SEHAZEM] category B

align: 'center',

valign: 'middle',

width: '5%',

formatter: function (value, row, index) { //(2)
return value

b

AR ERA L
% (1) 4bffield:'category' Xt N ¥ it /& Image 5244 2K ] category & I
YR

SRIGTEZR (2) Abf)formatter:function(value,row,index) i 5 1 4L FH 1%
ifﬁ%'ﬁﬂt PFIHTMLAES . Horb, valuefB X M EVERIME, rowH 7%
21X —1T R REME, indexZ MF.

EHREIER, KRB AR R MR, WE13-12F7R.



HE @ =ENR @ WEKE MRRET  AFMR  Kotin - XF

ux

2R ] o

wa

Bk

X o

BRI

RRW 11 B 20 {icR, B3 131 KR WRATR 10. RiER

K13-12 73 TR AR 2R A 28CR

Hrr, Bootstrap-tablef] 56 # i & T ffbootstrap-table.jsyi i
(https://github.com/wenzhixin/bootstrap-table) 1]
BootstrapTable. DEFAULTSIXA7ACHS .



BootstrapTable.DEFAULTS = {
classes: 'table table-hover',
sortClass: undefined,
locale: undefined,
height: undefined,
undefinedText: '-',
sortName: undefined,
sortOrder: 'asc',
sortStable: false,
rememberOrder: false,
striped: false,

columns: [[1],

data: [],
totalField: 'total',
dataField: 'rows',

method: 'get',
url: undefined,
ajax: undefined,
cache: true,
contentType: 'application/json',
dataType: 'json',
ajaxOptions: {},
queryParams: function (params) ({

return params;
}o
queryParamsType: 'limit', //undefined
responseHandler: function (res) {

return res;
o
pagination: false,
onlyInfoPagination: false,
paginationLoop: true,
sidePagination: 'client', //client or server
totalRows: O, //server side need to set
pageNumber: 1,
pageSize: 10,
pagelist: [10, 25, 50, 100],

paginationHAlign: 'right', //right, left
paginationVAlign: 'bottom', //bottom, top, both
paginationDetailHAlign: 'left', //right, left
paginationPreText: '<',

paginationNextText: '>',

search: false,
searchOnEnterKey: false,
strictSearch: false,
searchAlign: 'right',
selectltemName: 'btSelectItem',
showHeader: true,

13.10.3  SEELYSRLATAN R B A B D RE
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AT IR S BT RR B AT B A BT RE o e 2 1 SEEA GRS A

@Modifying

@Transactional

@Query("update #{#entityName} a set a.isFavorite=1,a.gmtModi
where a.id=:id")

fun addFavorite(@Param("id") id: Long)

@Modifying

@Transactional

@Query("update #{#entityName} a set a.isDeleted=1 where a.id
fun delete(@Param("id") id: Long)

AT HisFavorite=1F% 7~ 1Z & F R HY, isDeleted=1% 7~ 1% K F

W bR . 75 EVE R ZIPAF update. deleteffF 75 B AE X N 1) bR & _E S
In@Modifying fl @ Transactional /3 fi# .

P 2 RHT TP AR a0 h

@RequestMapping (value = "addFavorite", method = arrayOf (RequestMethod.POST) )
@ResponseBody
fun addFavorite (RRequestParam(value = "id") id: Long): Boolean {
imageRepository.addFavorite (id)
return true

}

@RequestMapping (value = "delete", method = arrayOf (RequestMethod.POST))
@ResponseBody
fun delete (ARequestParam(value = "id") id: Long) : Boolean ({

imageRepository.delete (id)
return true

GIEASIAMEL I






S 7 2 4 o )BT i 90 4R P sotu_table st SEBEARTD B A
T

title: ' #1E',

e T idit,

sl gnTicenite

width: '5%',

formatter: function (value, row, index) {
var html = ""
html += "<div onclick='addFavorite (" + value + ") ' name= 'addFavorite'
id='addFavorite" + value + "' class='btn btn-default'>Ij</div><p>"
html += "<div onclick='deleteById(" + value + ")' name='delete'
id='delete" + value + "' class='btn btn-default'>lfk</div>"

return html

SR J5 {Esotu_table.jsH, SEILHT A H bk N E R 2R E T
Ao ARASUNF:

title: 'EH",
fields: Yurlt,
alsign:lecnter !y

valign: 'middle’,
formatter: function (value, row, index) {
return "![] (" + value + ")"

}

Hrr, downloadImage()p& £ SEIACHS 20 T

function downloadImage(src) {
var $a = $("<a></a>").attr("href", src).attr("download",

$a[0].click();
}

13.10.4 R IHTEH
AR FRATI & B P T HY ) S5 = 1 Th e .



1. B P S AR

HG, HridsiiAZiSearchKeyWord 1l T

package com.easy.kotlin.picturecrawler.entity

import java.util.*
import javax.persistence.*

@Entity

@Table (indexes = arrayOf (Index (name = "idx key word", columnList = "keyWord",
unique = true)))
class SearchKeyWord {

@Id

@GeneratedValue (strategy = GenerationType.IDENTITY)

var id: Long = -1

@Column (name = "keyWord", length = 50, nullable = false, unique = true)

var keyWord: String = ""

@Column (nullable = true)

var totalImage: Int? = 0

var gmtCreated: Date = Date ()

var gmtModified: Date = Date ()

var isDeleted: Int = 0 //1 Yes, 0 No
var deletedDate: Date = Date ()

Hrh, keyWord @ %Y, AME—MEZW, RIS EH@#AL
TRl

2. dao/Z 1

A R HLIE N I dao 2 1

@Modifying
@Transactional
@Query (value = "INSERT INTO 'search key word' ('deleted date', 'gmt created',
'gmt modified', '"is deleted', 'key word'") VALUES (now(), now (), now(),
'0', :keyWord) ON

DUPLICATE KEY UPDATE 'gmt modified' = now()", nativeQuery = true)

fun saveOnNoDuplicateKey (@Param("keyWord") keyWord: String): Int

H.41, ON DUPLICATE KEY UPDATEIXfAJfCiE R~ 2418 2 5 5 11
BEMERT, 4T Hrgmt_modified=now () #E1E . 1X HnativeQuery=true,



LKoot H A& IR AESQL A 1) .
3. R4 )3 WVIEA B 1E

FATAE N R 5 225 PictureCrawlerApplication 7 s I #) 4 A B AE -

package com.easy.kotlin.picturecrawler

import com.easy.kotlin.picturecrawler.dao.SearchKeyWordRepository
import com.easy.kotlin.picturecrawler.entity.SearchKeyWord

import org.springframework.beans.factory.annotation.Autowired
import org.springframework.boot.CommandLineRunner

import org.springframework.boot.SpringApplication

import org.springframework.boot.autoconfigure.SpringBootApplication
import org.springframework.core.Ordered

import org.springframework.core.annotation.Order

import org.springframework.scheduling.annotation.EnableScheduling
import org.springframework.stereotype.Component

import java.io.File

@SpringBootApplication
@EnableScheduling
class PictureCrawlerApplication

fun main(args: Array<String>) {
SpringApplication.run (PictureCrawlerApplication: :class.java, *args)

}

@Component
@0rder (value = Ordered.LOWEST PRECEDENCE)
class initSearchKeyWordRunner : CommandLineRunner {

QAutowired lateinit wvar searchKeyWordRepository: SearchKeyWordRepository

override fun run(vararg args: String) {

var keyWords = File ("{#25¢H# 743K .data") . readLines ()
keyWords.forEach {
val SearchKeyWord = SearchKeyWord ()
SearchKeyWord.keyWord = it
searchKeyWordRepository.saveOnNoDuplicateKey (it)

Spring Booth 72 /7 7 J3 3)) J5 2= 2% 3 JJ CommandLineRunner$% 1 f1}]
SE IR IE AT EA TR an 7 vk . {# ] @Orderi® fif K45 €
CommandLineRunner=Z ] & 1T I FE o
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AP R TIC R AW

@Query("SELECT a from #{#entityName} a where a.isDeleted=0 o
override fun findAll(pageable: Pageable): Page<SearchKeyword

B 2 R TR D T

@Query("SELECT a from #{#entityName} a where a.isDeleted=0 a
%:searchText% order by a.id desc")

fun search(@Param("searchText") searchText: String, pageable
Page<SearchKeyWord>

5. BRI R HTTPE: [ S8
S RE A RN, B 2O R D R

@RequestMapping (value = "searchKeyWordJdson", method = arrayOf (Request-
Method.GET) )

@ResponseBody

fun sotuSearchdson (@RequestParam(value = '"page'", defaultValue = "0")
page: Int, @RegquestParam(value = "size", defaultvalue = "10") size: Int,
@RequestParam(value = "searchText", defaultValue = "") searchText: String) :

Page<SearchKeyWord> {
return getPageResult (page, size, searchText)

}

private fun getPageResult (page: Int, size: Int, searchText: String):
Page<SearchKeyWord> {

val sort = Sort (Sort.Direction.DESC, "id")
//1FE: PageRequest.of (page, size,sort) page BERGIAEM 0 JF4h
val pageable = PageRequest.of (page, size, sort)

if (searchText == "") {
return searchKeyWordRepository.findAll (pageable)
} else {

return searchKeyWordRepository.search (searchText, pageable)

}

6. HiJ dim 51 3% TUIHAXAY



search_keyword_view. ftlF AR 0T [HACHAS 41 R

<#include 'common/head.ftl'>
<#include 'common/nav.ftl'>
<form id="add key word form">
<div class="col-1g-3">
<div class="input-group">
<input name="keyWord"
id="add key word form keyWord"
Cype=Ntexth
class="form-control"
placeholder="4%i A€ HYNH 5T ">
<span class="input-group-btn">
<button id="add key word form save button"
class="btn btn-default"
type="button">
(Y2
</button>
</span>
</div><!-- /input-group -->
</div><!-- /.col-1g-3 -->
</form>
<table id="search keyword table"></table>
<#include 'common/foot.ftl'>
<script src="search keyword table.js"></script>

search_keyword_table.jsfCHZ 4T



$ (function () {
S.extend ($.fn.bootstrapTable.defaults, $.fn.bootstrapTable.locales['zh-CN'])
wvar searchText = $('.search').find("input') .val ()

var columns = []

columns.push (
{

iealie =g i

Edelcs Uidl,

align: 'center',

valign: 'middle',

widtEhs YO,

formatter: function (value, row, index) {
return value

title: 'ZREF',
field: 'keyWord',

align: 'center',
valign: 'middle',
formatter: function (value, row, index) {
var html = "<a href='sotu view?keyWord=" + value + "' target=

' blank'>" + value + "</a>"
return html

title: 'ElFHm#,
field: 'totalImage',

align: 'center',

valign: 'middle',

formatter: function (value, row, index) {
var html = "<a href='sotu view?keyWord=" + row.keyWord + "'
target='"_blank'>" + row.totalImage + "</a>"

return html

1)

$ ('#search keyword table') .bootstrapTable ({

url: 'searchKeyWordJson',

sidePagination: "server",

queryParamsType: 'page,size',

contentType: "application/x—-www—form—urlencoded",
method: 'get',

striped: false, / /R BT R

cache: false, //RBHEHZHUE, BRIAK true, FrRA—Hfod FRr2eE— NZXANEME GO
pagination: true, //AHEARGI (%)
paginationLoop: true,

paginationHAlign: 'right', //right, left
paginationVAlign: 'bottom', //bottom, top, both
paginationDetailHAlign: 'left', //right, left
paginationPreText: ' bE—T',

paginationNextText: ' [F—DUL',

search: true,
searchText: searchText,
searchTimeOut: 500,
searchAlign: 'right',
searchOnEnterKey: false,
trimOnSearch: true,

sortable: true, / /7= JE FHHE

sortOrder: "desc", / /HE)F 753K

sortName: "id",

pageNumber: 1, //IEEAL NS — L, BRINZE— T

pageSize: 10, / /DR SEATE ()



pagelList: [8, 16, 32, 64, 1281, //wikrEE ¥
totalField: 'totalElements', / /i3 count
dataField: 'content', / /)54 json XPPEMEERS List BUHEN key
columns: columns,
queryParams: function (params) {
return {
size: params.pageSize,
page: params.pageNumber - 1,
sortName: params.sortName,
sortOrder: params.sortOrder,
searchText: params.searchText
1
by
classes: 'table table-responsive full-width',
)
})

7. VS INTE B R B

TR IIEE 7 HT TP MR T

@RequestMapping (value = "save keyword", method = arrayOf (RequestMethod.GET,
RequestMethod.POST) )

@ResponseBody
fun save (BRequestParam(value = "keyWord")keyWord:String): String {
if (keyWord=="") {
return "0"
}else(

searchKeyWordRepository.saveOnNoDuplicateKey (keyWord)
return "1"

A S A AAE R FACAS 20 R



<form id="add key word form">
<div class="col-1g-3">
<div class="input-group">
<input name="keyWord"
id="add key word form keyWord"
type="text"
class="form-control"
placeholder="4i AJEHHUHICHF">
<span class="input-group-btn">
<button id="add key word form save button"
class="btn btn-default"
type="button">

TR A7
</button>
</span>
</div><!-- /input-group -->
</div><!-- /.col-1g-3 ——>
</form>
XF N ISACAS 4R
$('"#add key word form save button').on('click', function () {
var keyWord = $('#add key word form keyWord').val ()
$.ajax ({
url: 'save keyword',
type: 'get',

data: {keyWord: keyWord},
success: function (response) {
if (response == "1") {
alert ("RAFELT™)
$ ('#search keyword table') .bootstrapTable ('refresh')
} else {

alert ("HIAREAT")
}
o
error: function (error) {
alert (JSON.stringify(error))

Hrfr, $(‘#search_keyword_table).bootstrapTable('refresh’) & A7 % )
Je s RIHERAS S A

8. BB iz ICHE v 1 B A B AL
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K13-13 R CHE T R B S g R
B Hrsearch_key_wordZ%total_image 7 B HISQLZ AL I T

@Modifying

@Transactional
@Query("update search key word a set a.total image = (select count (*) from

image 1 where i.is deleted=0 and i.category like concat ('$',a.key word, '3"'))",

nativeQuery = true)
fun batchUpdateTotalImage ()

RNz BT I S B R B8 RIS AT AN E RHESS, AR
ELINE



package com.easy.kotlin.picturecrawler.job

import com.easy.kotlin.picturecrawler.dao.SearchKeyWordRepository
import kotlinx.coroutines.experimental.CommonPool

import kotlinx.coroutines.experimental.launch

import kotlinx.coroutines.experimental.runBlocking

import org.springframework.beans.factory.annotation.Autowired
import org.springframework.scheduling.annotation.Scheduled

import org.springframework.stereotype.Component

import java.util.*

@Component
class BatchUpdatedob {

@Autowired lateinit wvar searchKeyWordRepository: SearchKeyWordRepository

@Scheduled (cron = "0 */5 * x *x 2'")

fun Jjob () {
println ("JFHGEHATER{ES batchUpdateTotalImage: ${Date()}")
searchKeyWordRepository.batchUpdateTotalImage ()

}
13.10.5 5 H WA S 3 e 20 € HuAT 55

ETFRATTR E AR SSE A R . MR TR FHHTTPEE [ 2 fifluk AT
FHATIIN g, FTREFFAAE — B4, XA AT DU 528 177 2.
X AL A Kotlinf2 it (1) 42 B WAL FE——PRE R SEI . 725 F R 9F &
BRI, R, 2R, AR T EE, AdiraRiEEa —
L6155 Dhfirst-class B library 78 U B0 28 T B A2 A B RS B SCHF
Hrp b L ) Scheme. Lua. Python. Perl. GoZ% PAfirst-class 72\
AT IR SCRE . FIFE, Kotlinth S FrihfE. CGSTHIEMIHE 247
H, "Z% (Kotlintk M 2D HIOmBERLIE: HiE)

{Ebuild.gradle # s fllkotlinx-coroutines-core < ¥ :

compile group: 'org.jetbrains.kotlinx', name: 'kotlinx-corou
version: '0.19.2'

SRR E AR S AR AE S h



@Component
class BatchUpdatedob {

@Autowired lateinit wvar searchKeyWordRepository: SearchKeyWordRepository

@Scheduled(cron = "0 */5 % % % 2")
fun job () {

doBatchUpdate ()
}

fun doBatchUpdate () {
launch (CommonPool) ({

println ("JFAHAT ERMTS batchUpdateTotalImage: ${Date()}")
searchKeyWordRepository.batchUpdateTotalImage ()

[FIRE, € A AR 55t m] AEAT 40 R 20

fun doCrawdob () {
val list = searchKeyWordRepository.findAll ()
for (1 in 1..1000) ¢{
list.forEach {
launch (CommonPool) ({
savelmage (it.keyWord, i)
}

Hrf, launch()p& %< LLIEFH2E (non-blocking) Z4HTZ6HFEH 7 =,
JA B — AR G 155, FFIR [Bl—NJobZR B X GAE N Y HT P2
P51 . AT R 1R Z AT B4 S 12 #8715 F]launch(CommonPool ){ //... }
Hr, EREELAT LLF SR SRS AT AP AT T

13.10.6 & F A5 N Z0dhs 2 5172 A i e B
W e SRR R



package com.easy.kotlin.picturecrawler.entity

import java.util.*
import javax.persistence.*

@Entity
@Table (indexes = arrayOf (
Index (name = "idx url", unique = true, columnList = "url"),
Index (name = "idx category", unique = false, columnList = "category")))
class Image {
@Id
@GeneratedValue (strategy = GenerationType.IDENTITY)
var id: Long = -1
@Version
var version: Int = 0

@Column (length = 255, unique = true, nullable = false)
var category: String = ""
var isFavorite: Int = 0

Il
Il

@Column (length = 255, unique
var url: String = ""

true, nullable false)

var gmtCreated: Date = Date ()
var gmtModified: Date = Date ()
var isDeleted: Int = 0 //1 Yes, 0 No
var deletedDate: Date = Date ()

@Lob
var imageBlob: ByteArray = byteArrayOf ()
/* 0-Baidu 1-Gank */
var sourceType: Int = 0
override fun toString(): String {
return "Image (id=$id, version=$version, category='Scategory', isFavorite=

SisFavorite, url='Surl', gmtCreated=$gmtCreated, gmtModified=
SgmtModified, isDeleted=$isDeleted, deletedDate=S$deletedDate)"

Hrh, @Lob var imageBlob: ByteArray = byteArrayOf()ixX ™7 BAF
fili B F (fBase64 N 2o 498, FA L A5 il H A 2 IXFEAF i B A
S, e MR SO IR S AR b, BRATTFE SR EE B R AF ] rurl B
Al XHEON 7R, SLERAHEEEER T SRR A R A
NEE PEAAS R

val image = Image()
image.category = "FRREFEEF"



image.url = url

image.sourceType = 1
image.imageBlob = getByteArray(url)
logger.info("Image = ${Image}")
imageRepository.save(Image)

Hr ¥ getByteArray(url) B8 ZAAS 41 R

private fun getByteArray(url: String): ByteArray {
val urlObj = URL(url)
return urlObj.readBytes()

A HTML &S B R B4R R

title: 'EA"',

field: 'imageBlob',

align: 'center',

valign: 'middle’',

formatter: function (value, row, index) ({

//var html = "<img onclick=downloadImage ('™ + value + "')
width="100%"' src='" + wvalue + "'>"
var html = '<img onclick="downBase64Image (this.src)" width=

"100%" sre="data:image/jpg;base6d,' + value + '""/>'
return html

B R BISACRS R -



function downloadImage (src) {
var Sa = $("<a></a>").attr ("href", src).attr("download", "sotu.png");
Sal0].elick():

}

function downBase64Image (url) {
var blob = base64Img2Blob (url) ;
url = window.URL.createObjectURL (blob) ;
var Sa = $("<a></a>").attr("href", url) .attr("download", "sotu.png");
Saf[0].click();

}

function base64Img2Blob (code) {
var parts = code.split(';baseb64,"');
var contentType = parts[0].split(':")[1];
var raw = window.atob (parts[1l]);
var rawlength = raw.length;
var ulnt8Array = new Uint8Array (rawlLength) ;
for (var i = 0; i < rawLength; ++i) {

ulInt8Array[i] = raw.charCodeAt (i) ;

}

return new Blob ([uInt8Array], {type: contentType}l);

2577 58 R T YR AL bk
https://github.com/EasySpringBoot/picture-crawler
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#14%= ff A Kotlini} 4T Android 7 ‘&
B AR SRR N ] a0 4rT 5 FH Kotlingdt 47 Android ™. FH #2 7

Ko

fERealm Report(2017-Q4, https://realm.io/realm-report/2017-q4),
FE20164F9 [ 22017429 H Androiddm FITF & . Javah95%FERE 1 85%,
M Kotlin A5%kF] 1 15%, 4nE14-15175s.

Kotlin is about to change the whole Android ecosystem

N Java [ Kotin

-

Percent of developers
28388883888

Kl14-1 Kotlin?F Android4%#820164F9 H 2201749 H (19 5 LL K .

KotlinfF Android 41520184 1 5 B 70 2n B 14-2 57 7

P Java -Knﬂn

Percent of developers
a3 8388833888

Google VO

At publication




K14-2 Kotlinff Android4Mi#20184F 1] (5 Lt Tl

MiXA R E, I b Android Studio 3.0 kAT (N BEKotlin
H &% AndroidWi H B2 £F) , Kotlinf & 1B fR i 7 Javat Android 455 )
I

14.1 PEH K HelloWorld

AATEATTIN— 0] H ) Kotlin it 4x ) Hello World Android 3 FH 2

G
14.1.1 S TAE

BRI A T H . AndroidH & I8 52 2 i FH Google B 77 SC FF 11
IDE: Android Studio.

1. Android Studio 3.0 /)

Googler£20174F£10 26 H /&4 7 Android 8.1 AN &34 T WA 1 7]
i34 1E 20K AR T Android Studio 3.0, AHIDEG|I N T — RFHTIIEE

Android Studio 3.0%7E T Ni#EAndroid H T A, B KEFEHN
7%, HoxFEENIIGEZ — i AR Kotlinf 32 £F. 1EUGooglefE2017
FRIVOF K FH K2 LT EAA IR, Kotin 4% B 77 3 ## T Android
K. Android Studio 3.0:2% —/3ZFFKotlinih 5 ) BEAEM AR A (FF
2 ®7, B LA# A Android StudiofKotlinddif4) -

f£Android Studio 3.0 &Mt T2 5 HELHRIhEE, afis B 3)
AN FNEEE =R, P46, Android Studio N B #:¥: T 2 o] LIAEH 7 @
i JavafCrL e e B Kotlinf S AL, & 14-3 7~ .



1 package com.easy.kotlin.myjavahelloworld.feature;
2
3 import android.support.v7.app.AppCompatActivity;
4 import android.os.Bundle;
5
6 ;; public class MainActivity extends AppCompatActivity {
7
] @0verride
o @ protected void onCreate(Bundle savedInstanceState) {
10 super.onCreate(savedInstanceState);
fa1 setContentView(R. layout.activity main);
12 }
13 1
14
15
16

K14-3 AT I E 8 Javat R Y SO AF
B, FTH B 1 Javaf Ui SO MainActivity.java, 40&14-3F
7N o
IR ESZ B A K % FECode | Convert Java File to Kotlin Filefiy
&, WE14-4F7R



BXI) Analyze Refactor Build Run Tools VCS Window Help [ %
J Override Methods... ~0 glloWorid-bﬂmﬂiniw.maHellmﬂdl
Implement Methods... e |

Delegate Methods... !

Generate... agy Dworld. feature;

Surround With... ET pmpatActivity;

Unwrap/Remove... XD

AppCompatActivity {
Completion >
Folding >
savedInstanceState) {

;| [InsertLive Template... %J teState);
| surround with Live Template... 38y Hivitymain);

Comment with Line Comment ®/

Comment with Block Comment A

Reformat Code S8l

Show Reformat File Dialog N O36L

Auto-Indent Lines ko |

Optimize Imports ax0

Rearrange Code

Move Statement Down 08l

Move Statement Up Q®T

Move Element Laft g5+

Move El¢ *

Move Line Dmrmr R
Move Line Up X4T

ment

Update Copyright...

| Convert Java Fire to Kotlin File {3K

Kl14-4 KX Code | Convert Java File to Kotlin Filefiy 4

P LA fE, KR B 5 I KotlinfGAYMainActivity .kt,
P 14-5FT7R

' . activity main.xm % | f; MainActivity.kt

1 package com.easy.kotlin.myjavahelloworld.feature
" 5
3 import android.support.v7.app.AppCompatActivity
4 ~import android.os.Bundle
5
6 & [ class MainActivity : AppCompatActivity() {
7
8 @ O override fun onCreate(savedInstanceState: Bundle?) {
| 9 super.onCreate(savedInstanceState)
10 setContentView(R. layout.activity main)
a1 : }
| 12 -1}
13

Kl14-5 ¥ 2 J5KotlinftiY



2. %34 Android Studio 3.0

Android Studio/&Androidf¥]F /7IDE. Android Studio 3.0/ —/N5% &%
AaEWE 7 Kotinf) 3, A2 Google H /1 /1 4H:
https://developer.android.google.cn/kotlin/index.html.

fEGoogle 20170 K#H K2 b, Kotlin il NGooglefk € 1]
Android B T HKIE S

f# H{ Android Studio 3.0, #J PLJ7 {8 Javadfif U B 2h e 4 K Kotlin
A, W] LLE B E# KotliniG & JT K I Android i H, A 75 ZAE# @ i

H 11 {5 2) % Include Kotlin supportRI ] .

452 5 M https://developer.android.google.cn/studio/install.html T %%,
2. B T UK 2 B B A & android-studio-ide-171.4408382-
mac.dmg, #5855 BTdmg 3, ME14-6F7,

e0a L Android Studio 3.0
SER 1 @RS (%2 8

4™ Android
=X Studio

\s Android Studio 3.0 » ® Androld Studio

Kl14-6 T #5eEe B didmg A
SN JE I 2 N AR e R RT

14.1.2 6173 T Kotlin/l) Android i H



HAHETE . WRMAKITHIH, iEEWelcome to  Android
Studio? I H1i%&$EStart a new Android Studio projectiZIii, #1El14-7F

No

‘s@® Welcome toAndmk:ljsﬁdimw

MyKotlinApplication

~/kotlin/MyKotlinApplication
GankClient-Kotlin
~/kotlin/GankClient-Kotlin

-

Android Studio

Version 3.0

¥ Start a new Android Studio project

= Open an existing Android Studio project
¥ Check out project from Version Control
[#! Profile or debug APK

¥ Import project (Gradle, Eclipse ADT, etc.)

' Import an Android code sample

# Configure ~ Get Help ~

Kl14-7 i%FEStart a new Android Studio projectiZt I

WRCLITIHWH, #KIKi%EFEFile | New | New Projectfin %, &l 14-
871N 6



& Android studio [IGTE

aee
B MyKotlinApplication ) I
gl & Androd
® v mapp
¥ Bumanifests
& AndroidMa
v fmjava
¥ [mcom.easy.}

v [udrawable
o ic_launt
.ic_launt

v I layout
. activity,

¥ Dumipmap

» Ewic_launt
o ic_launt
> Emic_launt
o ic_laung

v Iuvalues

. colors.y

@ Coptures  <J 7 Structure
-

o strings.xml

o styles.xml

¥ (& Gradle Scripts

(2 build.gradle (Project: MyKotlinApplication)
& build.gradle (Module: app)
i} gradle-wrapper.properties (Gradle Version)

Favorites 4 Build Variants

SRR R ¥ N YS!
14-9F17R

[=EROnE)

# proguard-rules.pro (ProGuard Rules for app)
il igradle.properties (Project Properties)

(& settings.gradle (Project Settings)
ijlocal.properties (SDK Location)

Edit View Navigate Code Analyze Build Run Tools VCS Window Help (@
New P New PI’D]L. on - [~/ketlin/MyKotiinApplication)
& Open... " Import Project... inActivity.kt )

[& Profile or Debug APK... Project from Version Control > sl 4 E MalrActivity.kt
Open Recent >
Close Project New Module...
| Import Module... vmykotlinapplication
Link C++ Project with Gradle Import Sample...
| v7.2app. AppCompatActivity
I3 Project Structure... ®; @ Java Class F
Other Settings > | & Kotiin File/Class sCompatActivity() {
& Android resource file
sy Ao resourcedrecory  feesreeieratasite: sundlen) ¢
Export to Zip File... Ia Sample Data directory } layout.activity main)
Settings Repository... # File
. | # Scratch File O8N
= Save All #S Pu Package
£ Synchronize XRY |
Invalidate Caches / Restart... ‘ & C++ Class
o= C/C++ Source File
;p:nr.:,'L‘_’_HTML" | i CIC++ Header File
Add to Favorites > & Image Asset
Flle Encoding ' Vector Asset
Line Separators >
Make File Read-only i Singleton
{
Power Save Mode | Edit File Templates...
| !
W AIDL >
& Activity >
## Android Auto >
' Folder >
% Fragment >
“# Google >
“# Other >
# Service >
i Ul Component »
W Wear »>
# Widget >
XML >
i Resource Bundle

K14-8 % File | New | New Projectfir 4

JER 5% Hi Create Android Project®fiEHE. 7E €% Android i H X 1HAE
R /A % Kotlin 3 FFIE T,

A NextdZ 4, K



D e Create New Project

! Create Android Project

Application name

| MyKotlinApplication

Company domain

i kotlin.easy.com

Project location

]j"/U sersIjack/kotIinfMyKotIinApp!Ichnl ]

Package name

com.easy kotlin.mykotlinapplication _ Edit

Include C++ support
Include Kotlin support

Cancel Previous Next Finish

K{14-9 4% Android¥i H

IEHS 3k NCreate Android Project%itM, 7EH A E N HIZ{7SDKK
WEE R, WE14-1007R.



808 Create New Project

Target Android Devices

Select the form factors and minimum SDK
Some devices require additional SDKs. Low AP levels target more devices, but offer fewer API features.

Phone and Tablet
API 15; Android 4.0.3 (IceCreamSandwich) <]

By targeting API 15 and later, your app will run on approximately 100% of devices. Help me choose
| Include Android Instant App support

Wear

API 21; Android 5.0 (Lollipop)
TV

AP 21: Android 5.0 (Lollipop) <]
Android Auto

" | Android Things
AP 24: Android 7.0 (Nougat)

_Cancel Previous m Finish
Kl14-10 FCE N HIZ1TSDK A EAE B

INJ5’A)1%Phone  and  TabletREAHE, SR/5IEFEAPI  15: Android
4.0.3, FRiiNextfZ 4l NS INActivity ST, G0 14-110T 7R .



[ =N ) Create New Project

H Add an Activity to Mobile

Add No Activity

Basic Activity Bottom Navigation Activity

E
’

Cancel Previous m __Finish
Kl14-11 A I0Activity ST

XHIEFEmMpty  Activity, 85 B NextdZ£H 3k A\ e B Activity 5+
1, WE14-12077R



@08 Create New Project

Creates a new empty activity

| MainActivity

Generate Layout File

Layout Name

activity_main

Backwards Compatibility (AppCompat)

Cancel Previous Next m
Kl14-12 A B Activity St

fc & 4f Activity Name 5 Layout NameZ J5, H.iiFinishi%4ll. <53
115 3] — Kotlinhf A& ffJHello Worldf¥JAndroid ™ 27 . LFE H k4
E14-13F7R .

14.1.3 T2 H 333
Hrr, 7E10Z ) Gradlefit & S f4-build.gradleHH 5 1 T kotlin-gradle-

pluginddi ' A A -

buildscript {
ext.kotlin_version = '1.1.51'

déﬁendencies {



classpath 'com.android.tools.build:gradle:3.0.0'
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin



v = MyApplication ~/kotlin/MyApplication
[ .gradle
> [m.idea
¥ Rzapp
b B build
P libs
v Bmsrc
> [ androidTest
v Bamain
v [mjava
v [Emcom.easy.kotlin.myapplication
& = MainActivity
P Bzres
& AndroidManifest.xml
v [mtest
¥ [ujava
¥ [ com.easy. kotlin.myapplication
& = ExampleUnitTest
= .gitignore
Pz app.iml
(s build.gradle
2 proguard-rules.pro
b Bw build
» Bmgradle
£ .gitignore
(=} build.gradle
i1 gradle.properties
£ gradlew
£ gradlew.bat
iiilocal.properties
P2 MyApplication.iml
(s} settings.gradle
'+ ||l External Libraries
e W' < Android API 26 Platform > (Users/jack/Library/Android/sdk
B= < JDK > /Applications/Android Studio.app/Contents/jre/jdk/Contents/H|
Fii android.arch.core:common:1.0.0@jar
i android.arch.lifecycle:common:1.0.0@jar
i android.arch.lifecycle:runtime=1.0.0
[ com.android.support.constraint:constraint-layout-1.0.2
Fii com.android.support.constraint:constraint-layout-solver:1.0.2@jar
Fjj,com.android.support.test.espresso:espresso-core-3.0.1
Fij,com.android.support.iest.espresso:espresso-idling-resource-3.0.1

B mrnm andraid cimmart factaralas 1 M1
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apply plugin: 'com.android.application'
apply plugin: 'kotlin-android'

apply plugin: 'kotlin-android-extensions'
dependencies {

iﬁblementation"org.jetbrains.kotlin:kotlin-stdlib-jre7:$k

H b #apply plugin:'kotlin-android-extensions'# 7~ fif i Kotlin Android
Extensionsfdiff. XM & Kotlin% [ 141 % Androidd™ i 44, S2H
7 5Data-Binding. DaggerS5HE 4L i) DI BE o

i Jay SCAHactivity_main.xml N 5 00T

<?xml version="1.0" encoding="utf-8"?>
<android.support.constraint.ConstraintLayout
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"
tools:context="com.easy.kotlin.myapplication.MainActivity">

<TextView
android:layout width="wrap content”
android:layout height="wrap content"
android:text="Hello World!"
app:layout constraintBottom toBottomOf="parent"
app:layout constraintLeft toLeftOf="parent"
app:layout constraintRight toRightOf="parent"
app:layout:constraintTop_toTopOf="parent" />

</android.support.constraint.ConstraintLayout>

MainActivity ktfCAL a0 T



package com.easy.kotlin.myapplication

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

class MainActivity : AppCompatActivity() {

override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)
setContentView (R.layout.activity main)

AndroidManifest.xml 34N AU F -

<?xml version="1.0" encoding="utf-8"?2>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.easy.kotlin.myapplication">

<application
android:allowBackup="true"
android:icon="@mipmap/ic_ launcher"
android:label="@string/app name"
android: roundIcon="@mipmap/ic_ launcher round"
android:supportsRtl="true"
android:theme="@style/AppTheme">
<activity android:name=".MainActivity">
<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
</application>

</manifest>
14.1.4 Z3&E184T
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|| MainActivity.kt - MyApplication - [~/kotlin/MyApplication]
myapplication ) g MainActivity.kt ) A |[[xapp~| P 2R LR 2 Q
& activity mainxml % & MainActivity.kt (®app « (& MyApplication

package com.easy.kotlin.myapplication v

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

i class MainActivity : AppCompatActivity() {

of override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R. layout.activity_main)

}

-
@ W EONOWN S WN -
-
>

o
-

w N

}

Kl14-14 BTN AT

BRI 2 3R n BATIE £ N RE PP E s AT 1 B AR ise a6, i 14-150
71N o

e

00 @ - ‘ Select Deployment Target

Connected Devices

Vivo Vivo X5V (Android 4.4.4, API 19)

Create New Virtual Device

? Cancel m
Kl14-15 EREE R &

R, THLEF R USBREE A . #d7OK#%4H, Android
Studio = NEANTFE AT W 2RI ARSI MR U E14-1657
o



ZSM B @ © [ 12:41 = 100% (&=

MyKotlinApplication

Hello World!

K14-16 Hello Worldiz 47 2k 5

14.2 ZEEWHSLE: A — 1 HEEEENHERF

TFHIRATRIF K —A B 48 7 Android v FHFR Y, HIHTRAT / &
PRI, SonTiids B AR

14.2.1 62 Kotlin AndroidTi H

B AIZE — 1 Kotlin AndroidT H, #A/5 i Nexti%4l, WK 14-17
v



fETarget Android Devices 7t H ik H A 4% 5 P i Nexti%4l, 4N
Kl14-18F7 71

eC e Create New Project

7_'( Create Android Project

Application name

ETZL] )

Company domain

| kotlin.easy.com

Project location

/Users/jack/kotlin/android

Package name

com.easy.kotlin Edit
| Include C++ support

Include Kotlin support

© The application name for most apps begins with an uppercase letter

Cancel Previous m Finish

14-17 A% Kotlin Android¥i H



008 - Create New Project

Nf Target Android Devices

Select the form factors and minimum SDK
Some devices require additional SDKs. Low AP levels target more devices, but offer fewer API features.

Phone and Tablet
API 23: Android 6.0 (Marshmallow)

By targeting APl 23 and later, your app will run on approxil ly 39.3% of devi Help me choose

| Include Android Instant App support
| Wear
API 21: Android 5.0 (Lollipop) B
™

AP1 21: Android 5.0 (Lolipop)

Android Auto
| Android Things
API 24: Android 7.0 (Nougat) <]

Cancel Previous m Finish
Kl14-18  d¥ H ARG

SRJGTEAdd an  Activity to Mobile i H ¥ I1— > Master/Detail
Flow, f$diNextfZ4l, & 14-1907x.

fEConfigure  Activity /F1H HAC & Activity, H.i5Finish7E iECE, U1
E14-20F7 71 o



- VSRS e e |

Create New Project

Nevigaton Drawer Actiy Scroling Actviy

Cancel

Previous

Settings Activity

Finish

K14-19
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® Create New Project

70( Configure Activity

Creates a new master/detail flow, allowing users to view a collection of objects
as well as details for each object. This flow is presented using two columns on
tablet-size screens and one column on handsets and smaller screens. This
template creates two activities, a master fragment, and a detail fragment.

Object Kind
Item

Object Kind Plural

ltems

Title
ﬂ ftems|

Hierarchical Parent

Cancel Previous Next

Kl14-20 PiCE Activity
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| '@ Android v
v kzapp
b o manifests
v [mjava
¥ [mcom.easy.kotlin
B dummy
& = temDetailActivity
. EtemDetallFragment

> Emcom. Easy k;:tl’n [andrdeest]r
b [mcom.easy.kotlin (test)
v B=res
v [mdrawable
=¥ ic_launcher_background.xml
o ic_launcher_foreground.xml (v24)
v Emlayout
N activity_item_detail.xml
o activity_item_list.xml
o item_detail.xml
F Emitem_list.xml (2)
o item_list_content.xml
¥ [mmipmap
# [mic_launcher.png (5)
2 ic_launcher.xml {anydpi-v26)
# [mic_launcher_round.png (5)
;—g ic_launcher_round.xml (anydpi-v2E)
v [Emvalues
o colors.xml
o dimens.xml
o strings.xml
o styles.xml
v (& Gradle Scripts
(=} build.gradle (Project: android)
(*> build.gradle (Module: app)
i, gradle-wrapper.properties (Gradle Version)
& proguard-rules.pro (ProGuard Rules for app)
i} gradle.properties (Project Properties)
(=> settings.gradle (Project Settings)
i1jlocal.properties (SDK Location)

E14-21 AndroidZi B T2 B £ 4544
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EPItem1 3t N VETE 0L, W1E14-23F7R .

ESIM @ ™ O [ 2019 T 100% @
1 [tem 1
2 ltem 2
3 [tem 3
4 ltem 4
5 Item 5
6 Item 6
i ltem 7
8 ltem 8
9 Item 9

10 ltem 10 @

A A (TS _ A A
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e

SM @ @ © [ 20:20 = 100% (=5

Details about Item: 1
More details information here.

E14-23  3F AItem1 £ 7
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<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.easy.kotlin">

<application
android:allowBackup="true"
android:icon="@mipmap/ic launcher"
android:label="@string/app_ name"
android:roundIcon="@mipmap/ic launcher round"
android:supportsRtl="true"
android: theme="@style/AppTheme">
<activity
android:name=",ItemListActivity"
android:label="@string/app name"
android:theme="@style/AppTheme.NoActionBar">
<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>

</activity>

<activity
android:name=".ItemDetailActivity"
android:label="@string/title item detail"
android:parentActivityName=".TltemListActivity"

android:theme="@style/AppTheme.NoActionBar">
<meta-data
android:name="android.support.PARENT ACTIVITY"
android:value="com.easy.kotlin.ItemListActivity" />
</activity>
</application>

</manifest>

Hrfr, android.intent.action. MAINAL P C B $8 € 1 M FHFE T I 5 8l
Activity A.ItemListActivity, )5« RRZEBAT
package="com.easy.kotlin"#4% T .

<activity
android:name=".ItemListActivity"
android:label="@string/ app name"
android:theme="@style/AppTheme.NoActionBar">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>



14.2.2 )5 7)) KItemListActivity

TN THRA 48N FE 7 16 )5 8l 3 2K TtemListActivity . ItemListActivity
HIKotlinf A5 4n h

package com.ecasy.kotlin

import android.content.Intent

import android.os.Bundle

import android.support.v7.app.AppCompatActivity
import android.support.v7.widget.RecyclerView
import android.support.design.widget.Snackbar
import android.view.LayoutInflater

import android.view.View

import android.view.ViewGroup

import android.widget.TextView

import com.easy.kotlin.dummy.DummyContent
import kotlinx.android.synthetic.main.activity item list.:*
import kotlinx.android.synthetic.main.item list content.view.*

import kotlinx.android.synthetic.main.item list.*

class ItemListActivity : AppCompatActivity() {

eSS

# Whether or not the activity is in two-pane mode, i.e. running on a tablet
* device.

%/

private var mTwoPane: Boolean = false



override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)
setContentView (R.layout.activity item list)

setSupportActionBar (toolbar)
toolbar.title = title

fab.setOnClickListener { view ->

Snackbar.make (view, "Replace with your own action", Snackbar.LENGTH LONG)
.setAction ("Action", null) .show ()

if (item detail container != null) ({
//The detail container view will be present only in the
//large-screen layouts (res/values-w900dp) .
//If this view is present, then the
//activity should be in two-pane mode.
mTwoPane = true

}
setupRecyclerView (item list) //iH RecyclerView

private fun setupRecyclerView (recyclerView: RecyclerView) ({

recyclerView.adapter = SimpleltemRecyclerViewAdapter (this, DummyContent.
ITEMS, mTwoPane)

class SimplelItemRecyclerViewAdapter (
private val mParentActivity: ItemListActivity,
private wval mValues: List<DummyContent.DummyItem>,
private val mTwoPane: Boolean)

RecyclerView.Adapter<SimpleItemRecyclerViewAdapter.ViewHolder> () {

private val mOnClicklListener: View.OnClickListener
S gbabis 4]
mOnClickListener = View.OnClickListener { v ->
val item = v.tag as DummyContent.DummyIltem
if (mTwoPane) ({

val fragment = ItemDetailFragment () .apply {

arguments = Bundle ()
arguments.putString (ItemDetailFragment.ARG ITEM ID,
item.id)

}
mParentActivity.supportFragmentManager
.beginTransaction ()
.replace (R.id.item detail container, fragment)
.commit ()
} else {
val intent = Intent (v.context, ItemDetailActivity::class.
java) .apply {
putExtra (ItemDetailFragment.ARG ITEM ID, item.id)
}

v.context.startActivity (intent)
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<?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.ItemListActivity">

<android.support.design.widget.AppBarLayout
android:id="@+id/app bar"
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"
app:popupTheme="@style/AppTheme.PopupOverlay" />

</android. support.design.widget.AppBarLayout>

<FrameLayout
android:id="@+id/frameLayout"
android: layout width="match parent"
android:layout height="match parent"
app:layout behavior="@string/appbar scrolling view behavior">

<include layout="Qlayout/item list" />
</Framelayout>

<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="@android:drawable/ic dialog email" />

</android. support.design.widget.CoordinatorLayout>

Xt UT T R B an E 14-24 5771
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Item O Subltem 0
Item 1 Subltem 1
Item 2 Subitem 2
Item 3 Subltem 3
Item 4 Subltem 4
Item 5 Subltem 5
Item 6 Subitem 6
Item 7 Subltem 7

Item 8 Subitem 8

<)

S

K14-24 FR KU E

14.2.3 AppCompatActivityZS /14

{E4# F Android  Studiof & Android N FH (iR, GIEEIH B, H3h
24k 7K 1) /& AppCompatActivity . XAEFATTRI ALE B € LI Activity 28 1
Jnandroid.support.v7.app.ActionBar (APIlevel7+). f5ln
activity_item_list.xmlAf J& * ]



<android.support.design.widget.AppBarLayout
android:id="@+id/app bar"
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"
app:popupTheme="@style/AppTheme.PopupOverlay" />

</android. support.design.widget.AppBarLayout>

Activity 8 i Toolbar A LA i T

class ItemlListActivity : AppCompatActivity() {

[ ®%

* Whether or not the activity is in two-pane mode, i.e. running on a tablet
¥ device:

*/

private var mTwoPane: Boolean = false

override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)
setContentView (R.layout.activity item list)

setSupportActionBar (toolbar)
toolbar.title = title

fab.setOnClickListener { view —->
Snackbar.make (view, "Replace with your own action", Snackbar.
LENGTH LONG) .setAction ("Action", null) .show ()

if (item detail container != null) ({
//The detail container view will be present only in the
//large-screen layouts (res/values-w900dp) .
//1f this view is present, then the
//activity should be in two-pane mode.
mTwoPane = true

setupRecyclerView(item list)



AppCompatActivity 1 /& 2% # i)t /& Activity . Android 5.0 H 2
Ja, R4 TIRZHigE, T 7&support v 7, BT
AppCompatActivity. AppCompatActivity & F K & X ActionBarActivity
[¥). AppCompatActivity )25 Kl 4k & JZ R a1 Kl 14-251171

[ Activity |

I

SupportActivity ————i>[ LifecycleOwner

I

BascFragmentActivityApil4

‘F

BaseFragmentActivityApil6

I

-1
|
|
r— FragmentActivity r—T>1 AppCompatCallback
| |
|
|
= |

ResultCallback

ActivityCompat.OnRequestPermissions }Q

ActivityCompat.RequestPermissions
RequestCode Validator

TaskStackBuilder.
SupportParentable

|

|

|

|

[

|

|
-

[

|

|

[

|

i

|

|

|

i

ActionBarDrawerToggle.
N DelegateProvider

K]14-25 AppCompatActivity [ F 4k & 2%
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HEADHRK CEETRZMMER T, XEmERH— T,
(1) UG a3 Activity, RG22 HonCreate() /712, 285 i H
onStart() /7%, # /5 FHonResume() /57%, ActivityiE NI 17 IRZS
(2) 77 Activity§ HAth Activity 78 535 Sl 8 5 : RG>
onPause()/77%, #1524 HT Activity AT .
(3) 4 Activity H# B f IR [H 20T & B8t be: Rl
onResume() /775, FIRIFEANBITRE.

(4) 41T Activity¥% 235 10 Activity 7t [l 2% Home B [ ) T 5. &
o=t FHonPause() /71, 85 onStop() /i, #E AN fE 1R



User navigates
back to the \
activity

Another activity comes

The activity
comes to the
foreground
in front of the actw]ty

The activity
Other applications Cf(_)mes to tl:ie
need memory oregroun

(_ The activity is no longer visible )

1
i
K14-26  Activity )4 i J& 3]

(5) M EIRB|Activity: RSt HonRestart() 775, A5
A FonStart() /77, #)5 J HonResume() /712, FRRIFENIBITIRE



(6) HHTActivitylb T4 78 f RSB 5 6 AP WARE, BPZS
(2) B (4 2, RGENMAFEALE, R GHTActivity. 1115 H IR
5] 24 Hi Activity: F X1 FonCreate() /772 onStart() /7 7% flonResume() /7
EENIBITIRES
(7) H PR Y4HTActivity: RZ5S51H HonPause() J73%, R 51 H
onStop() /7¥%, #¢Jr i FonDestory /77, 45 R 24 H Activity .

XA R AT UR R T PR BEOR i B B, i 14-27 Ffros

i
I
AR, A= JE 1 onResume I
i
SEA ] UL S !
WAL
& i
Resumed !
onResume @ i
Paused
/ :
]
Crgl;te d —onStart —— onPause I
FE4 A L \
onCreate T / T
onStop

onRestart onStart

P
l'l

CNDROID

onDestroy

&

®
Destroyed

K14-27  ActivityRZ& &
14.2.5 Kotlin Android Extensions#fi{4:

7f I [ K TItemListActivity.onCreate B8 £, HoAH AIX /74 CAY



setSupportActionBar (toolbar)

e B ActionBar() A . (EEFRA TR INX B I3 A 14 H
findViewByld() /7 V£ K 3 Blandroid:id="@-+id/toolbar"ToolbarH] View X
R, ZHIRATAT e A R XA S

Toolbar toolbar = (Toolbar)findviewById(R.id.toolbar);
setSupportActionBar (toolbar);

173X B B %18 ] T toolbariX /> Toolbar (X} 48 &, IX At /E A M EIHIVE ?
HS it Kotlin¢ Android Extensionsfdif i 211 . A 17 Eapp H & T 1Y
Gradlefit. & {4 build.gradle s in 7 LL N EC & -

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

A T IXANEE, #hAl PUKGE SfindViewByldii 0L 7. Kotlin
Android Extensionsffif /& Kotlin&l ¥§ Android ¥ & % 1] % 1) 88 FH 46 2F
ik Be i AR ) 1 o487 S M Activity . Fragment 1 View AR J5) 2H
A 1) R R B B View . {5 FKotlin T & Android K KU/ T FAT T A A
RARHS

AZ B R BIARS — 8, R EAEACRE th B A XA R AR
IDHPRAE N A RIAT, 6T B9E8 5 Kotlindfi £F 2 4 3“4 €. Kotlin
Android  Extensionsfi -1 228 Bl — R4 AT, AEFRATAT LAFEAS &)
XMLH BEE S IDIRE B H ViewX R Hob, BEibaA g — AR
BEIZ2A7, A — KRR, BHIT— D EfindViewByld. {H7E
N—xAE A E R, PR AR AR, DR ) R B

HELEAT R s In—/NMView, fEActivity. View. Fragment™ #5n]



PIEEHIDK 5| HiX N View. Kotlind® AndroidZm FEA% 7 B RS K FE 15k
PR

FAT AT PLIB IS Kotlin o B 8 715 A 5K 58 IR A\ B i K otlin T 45 ) =5

[ Android Studio SIDEA—#{&f [ Kotlinfiy T HAH . 7E A=K
X%k Tools | Kotlin | Show Kotlin Bytecodefii 4, Ul 14-28F17

Code Analyze Refactor Buid Run [EETJ vCS Window Help @ F (I 100x @3 @ mmsa 108298 @B 23:39:52

o
©

& ItemL'm Tasks & Contexts > ’ B

| ItemListActivity || onCreate  Save File as Template...
— —
class ItemListActivity : o Generate JavaDoc...

Create Command-line Launcher...

/%
* Whether or not the { aning on a tablet
* device. ¥ Firebase
jd e App Links Assistant
private var mTwoPane: | .
*w' Android »

override fun onCreate( TSN  Configure Kotiin in Project
super.onCreate(save

;- , ! Configure Kotlin (JavaScript) in Project
setContentView(R. layout.activity_item_list) Configure Kotiin Plugin Updates

setSupportActionBar{toolbar) Show Kotlin Bytecode

toolbar.title = title Dece le K

fab. setOnClickListener { view -> Kot internal Mode
Snackbar.make(view, text: "Replace with your own act « Kotlin REPL
.setAction( text: “Action", listener: null).show()
}

if (item_detail_container != null) {
// The detail container view will be present only in the
// large-screen layouts (res/values-w398@dp).
// If this view iIs present, then the
// activity should be in two-pane mode.
! aTwoPane = true

setupRecyclerView(item_list)

Kl14-28 {KIkZEFE Tools | Kotlin | Show Kotlin Bytecodefiy 4>

Z a2 E 2K 14-29 4 7= ) Kotlin Bytecode 5[l »



ko= Bytecnode L~ |

Decompile frline Ciptimization Asseriions [ |’ VM B target

HUULLL TANOL LU0 LU O AL LU LTCNC AT LML LIVILY TALSHUT QiidT WV iILr sUpuur LA Jran

oipainy Ja

[ BCCEss Flaps M

private 7 mTwnoPans

P A==t Tiage ixe i
B

protected onlreate|landroid/os/Bundlea; |V
s alorg/ jetbralnssannotallons Mullable; () ¢/ Ievisible, geramnsier @
i3 La
LINEMIMBER 36 L@
ALOAD B
ALDAD L
TRVOKESPECTAL android/support/vi/epp/Applompathcsivity .onCreate | Landroid/osg
L1
: LIRENUMBER 37 L1
] ALOAD B
'3 LT 213136I828
X INVUKEVIATUAL com/easy/kotlin/ItemlistActivity.setCantentview {11V
r L2

ILINENUMBER 38 L2

ALDRD &

ALAD @

GETSTATIC comfesgy kot ln/Redd, teolbar @ 1

. INVOREVIFTUAL com/easy/kotlin/ItemListActivity. & finolechedviewBylo (Liland
’ CHECKCAST androdd) support f/uTvidget/Toolbhar
INVORKEUTRTIAL comyeasy/kotiin/TtemlistActivity. setSupportact iondar | Landrolid

1l L3
- LINENUMBER &8 L3
ALDAD B

b GETSTATIC com/easy/koxlinyRSid. tocibar & 1
[ INVOREVIRTUAL com/easy/kotlin/ItembistActivity. S findCachedViewById (I}Lardr
E @ (HECKCAST . androdd/ support/vTwldgel Toolbar
-3 ALDAD B

L INVOKEVIRTUAL com/easy/kotlin/Ttemlisthctivity.getTitle [|Ljave/lang/CharSeqy
k3 INVOKEVIRTUAL android/support/v7 widget/Toolbar.setTitle (Lisva/lang/CharSeqy
|- [E2
B o« LINENIMBER 4F L4

K14-29 Kotlin Bytecode 7 [fi

Hor, R PAT A

setSupportActionBar (toolbar)
toolbar.title = title

Xt L) T RS AN R

LINENUMBER 39 L2

ALOAD 0

ALOAD 0

GETSTATIC com/easy/kotlin/R$id.toolbar : I

INVOKEVIRTUAL com/easy/kotlin/ItemListActivity._$_findCa
(I)Landroid/view/View;

CHECKCAST android/support/v7/widget/Toolbar

INVOKEVIRTUAL com/easy/kotlin/ItemListActivity.set



(Landroid/support/v7/widget/Toolbar; )V
L3
LINENUMBER 40 L3
ALOAD 0
GETSTATIC com/easy/kotlin/R$id.toolbar : I
INVOKEVIRTUAL com/easy/kotlin/ItemListActivity._$_findCa
(I)Landroid/view/View;
CHECKCAST android/support/v7/widget/Toolbar
ALOAD 0
INVOKEVIRTUAL com/easy/kotlin/ItemListActivity.getTitle
CharSequence;
INVOKEVIRTUAL android/support/v7/widget/Toolbar.setTitle (L
CharSequence; )V
L4

H N7 T5pg

GETSTATIC com/easy/kotlin/R$id.toolbar : I
INVOKEVIRTUAL com/easy/kotlin/ItemListActivity._$_ findCa

FATEAEE R T Kotlinfii i H1E 1. kémFERIavafliS g =E
155 niE 4



public final class ItemlListActivity extends AppCompatActivity {

private boolean mTwoPane;
private HashMap $ findViewCache;

protected void onCreate (@Nullable Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
this.setContentView (2131361820) ;
this.setSupportActionBar ((Toolbar)this. $ findCachedViewById (id.tcolbar));
((Toolbar) this. $ findCachedViewById (id.toolbar)) .setTitle (this.getTitle());

}

public View §$ findCachedViewById (int wvarl) {
if (this. $ findViewCache == null) {
this. $ findViewCache = new HashMap () ;

}

View var2 = (View)this. $ findViewCache.get (Integer.valueOf (varl))

if (var?2 == null) {
var2 = this.findViewById (varl) ;
this. $ findViewCache.put (Integer.valueCf (varl), var2);

}

return var?2;

Hrr, ItemListActivityZ< 1 HashMap 2 2 [ FA G A 2 A7 &
$findViewCachejii & A2 A7 . X H Sz T Kotlinis 5 Wit HI%
O AR I X Javai m— B ESE, AR T FEESR AL BARHY

B, AR — LR e B ] MR ) B e, SR AL 1 BB A PERE
FIFER), ARSI fab2E & .

fab.setOnClickListener { view —>
Snackbar.make (view, "Replace with your own action", Snackbar.LENGTH LONG)

.setAction ("Action", null) .show()

02 BB AE A 46 ] XML A fandroid:id="@+id/fab":



<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="@android:drawable/ic dialog email" />

item_detail_container. setupRecyclerView(item_list) - [¢Jitem_list#f /&

fEH 7 BTy, XA R S T 2

T A activity_item_list.xml4fi J&) % & F FrameLayoutATi J& it & 41
s

<FrameLayout
android:id="@+id/frameLayout"
android:layout width="match parent"
android:layout height="match parent"
app:layout behavior="@string/appbar scrolling view behavior">

<include layout="@layout/item list" />

</FrameLayout>

Hrf, <include layout="@layout/item_list"/>% 7~ 5| Flayout 3L f43&
[H AJitem_list.xml, item list.xmI /A0

<?xml version="1.0" encoding="utf-8"?>
<android.support.v7.widget.RecyclerView
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:id="@+id/item list"
android:name="com.easy.kotlin.ItemListFragment"
android:layout width="match parent"
android:layout height="match parent"
android:layout marginLeft="16dp"
android:layout marginRight="1o6dp"
app:layoutManager="LinearLayoutManager"
tools:context="com.easy.kotlin.ItemListActivity"
tools:listitem="@layout/item list content" />

I A1 JEitem_list.xmlH [ tools:listitem="@layout/item_list_content" %
7~ 51 T layout XA & T T Hitem_list_content.xmlAf J&) SCAH o



<?xml version="1.0" encoding="utf-8"2>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="wrap content"
android:layout height="wrap content"
android:orientation="horizontal">

<TextView
android:id="@+id/id text"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout margin="@dimen/text margin"
android: textAppearance="?attr/textAppearancelistItem" />

<TextView
android:id="@+id/content"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout margin="@dimen/text margin"
android:textAppearance="?attr/textAppearancelistItem" />
</LinearLayout>

14.2.6 i¥1% 7l ItemDetailActivity

ItemDetail Activity s Item ¥ UL [F] Activity, XM I KotlinfGAS 4
T



package com.easy.kotlin

import
import
import
import
import
import

/%%

android.content.Intent

android.os.Bundle
android.support.design.widget.Snackbar
android.support.v7.app.AppCompatActivity
android.view.Menultem
kotlinx.android.synthetic.main.activity item detail.*

* An activity representing a single Item detail screen. This

* activity is only used on narrow width devices. On tablet-size devices,

* 1tem details are presented side-by-side with a list of items #* in a
[TtemListActivity].

*/

class ItemDetailActivity : AppCompatActivity() {

override fun onCreate (savedInstanceState: Bundle?) {

super.onCreate (savedInstanceState)
setContentView (R.layout.activity item detail)
setSupportActionBar (detail toolbar)

fab.setOnClickListener { view —>
Snackbar.make (view, "Replace with your own detail action", Snackbar.
LENGTH LONG)
.setAction ("Action", null) .show ()

}

//Show the Up button in the action bar.
supportActionBar?.setDisplayHomeAsUpEnabled (true)

//savedInstanceState is non-null when there is fragment state
//saved from previous configurations of this actiwvity
//(e.g. when rotating the screen from portrait to landscape).
//In this case, the fragment will automatically be re-added
//to its container so we don't need to manually add it.
//For more information, see the Fragments API guide at:
//
//http://developer.android.com/guide/components/fragments.html
//
if (savedInstanceState == null) {
//Create the detail fragment and add it to the activity
//using a fragment transaction.
val arguments = Bundle ()
arguments.putString (ItemDetailFragment .ARG ITEM ID,
intent.getStringExtra (ItemDetailFragment.ARG ITEM ID))
val fragment = ItemDetailFragment ()
fragment.arguments = arguments
/ /SEFRERAE Fragment HER55
supportFragmentManager.beginTransaction ()
.add(R.i1d.item detail container, fragment)
.commit ()



ULAR J8 XML A ffJitem_detail.xml N 2580 F



<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.ItemDetailActivity"
tools:ignore="MergeRootFrame">

<android.support.design.widget.AppBarLayout

android:
android:
android:
android:

android

id="@+id/app bar"

layout width="match parent"

layout height="@dimen/app bar height"
fitsSystemWindows="true"

:theme="@style/ThemeOverlay.AppCompat.Dark.ActionBar">

<android.support.design.widget.CcllapsingToolbarLayout
android:id="@+id/toolkbar layout"
android:layout width="match parent"
android:layout height="match parent"
android:fitsSystemWindows="true"
app:contentScrim="2attr/colorPrimary"
app:layout scrollFlags="scroll|exitUntilCollapsed"
app:toolbarId="@+id/toolbar">

<android.support.v7.widget.Tcolbar
android:id="@+id/detail toolbar"
android:layout width="match parent"
android:layout height="?attr/actionBarSize"
app:layout collapseMode="pin"
app:popupTheme="@style/ThemeOverlay.AppCompat.Light" />

</android.support.design.widget.CollapsingToolbarLayout>

</android.support .design.widget .AppBarLayout>

<android.support.vd.widget.NestedScrollView
android:id="@+id/item detail container"
android:layout width="match parent"
android:layout height="match parent"
app:layout behavior="@string/appbar scrolling view behavior" />

<android.support.design.widget.FloatingActionButton
android:id="@+1id/fab"
android:layout width="wrap content"
android: layout height="wrap content”
andreidiayonicigravaitty=tcente rliver tlicalNisit aret
android:layout margin="@dimen/fab margin"
app:layout anchor="@+id/item detail container"
app:layout anchorGravity="top|end"
app:srcCompat="@android:drawable/stat notify chat" />

</android.support.design.widget.CoordinatorLayout>



fT Hitem_detail.xml, 7] LA B 0H B ULRCR an B 14-30 7

iin ) = res ) B layout ) ;3 activity_item_detailxm! ) A ([xaee~ | P, * oG E LECQ
If temDetallActivitykt « | 2. activity_jtem_detail.xml i€} AppCompatActivityjava » (€ Frag java « (€} ityApi1Bjava « (B Apité java =
Palette Q-1 €. O~ [ONexusd ~ = 26 - @NoActionBar - § Language ~ v
% Bu =
All Button Qux@®HE 4 O 5
Widgets ] ToggleButton g
Text [ CheckBox i
oo | © Bomiten
Containers it e bl
= Spinner
Images C* ProgressBar
Date = ProgressBar (Horizontal)
Transitions -+ SeekBar
Advanced -2 SeekBar (Discrete)
Google H QuickContactBadge
! Design RatingBar
: AppCompat |~ Switch
! |- space
RS
Ab TextView v [S]
=b< Plain Text
@ Password
‘8 Password (Numeric)
@ E-mail
Component Tree *- 1=
v ™ CoordinatorLayout
¥ ™ app_bar (AppBarLayout)
¥ % toolbar_layout (CollapsingToolbarLayout)
[ detail_toolbar (Toolbar)
[[]item_detail_container (NestedScrollView)
© fab (FloatingActionButton)
Design | Text
Android Profiler  [&l 0: Messages [ 4:Run %3 TODO () Eventlog  [E] Gradle Console
yesterday 20:19) n/a Context: <no cantext> 8

K14-30 item_detail.xml% it & [ UTRCER

A LLE D], B R EEE3RE, 43/ AppBarLayout.
NestedScroll Viewf/IFloatingActionButton.

{EItemDetail Activity H'JonCreate() B8 £ H 1]

setContentView(R.layout.activity item_detail)

W E TE T ItemDetail Activity ) i 7= FL 1 HH 8 H activity_item_detail. xml
A SR SO AT AT R -

setSupportActionBar(detail_toolbar)



W B S T A android.support.v7.widget. Toolbarf% {441 & o

1 >k & 7EItemDetail Activity ' 81 Z ItemDetail Fragment ) i 72 . A
EY

override fun onCreate (savedInstanceState: Bundle?) {

if (savedInstanceState == null) {

//Create the detail fragment and add it to the activity

//using a fragment transaction.

val arguments = Bundle ()

arguments.putString (ItemDetailFragment.ARG ITEM ID,
intent.getStringExtra (ItemDetailFragment .ARG ITEM ID))

val fragment = ItemDetailFragment ()

fragment.arguments = arguments

supportFragmentManager.beginTransaction ()
.add(R.id.item detail container, fragment)
.commit ()

(1) B 5H W4 hTsavedInstanceState & 5 NS . WA, HATH
B’ (2,

(2) f)#ItemDetailFragment)Xf %, % & HBundlefE 5
(FragmentH [ % 71 4% E=mArguments) 41T :

val arguments = Bundle()

arguments.putString(ItemDetailFragment.ARG_ITEM_ID,
intent.getStringExtra(ItemDetailFragment.ARG_ITEM_ID

val fragment = ItemDetailFragment()

fragment.arguments = arguments

(3) it supportFragmentManager¥s Il Fragment-5 A7 J 2% 8] f*) Bt 5
KR

supportFragmentManager .beginTransaction()
.add(R.1d.item_detail container, fragment)
.commit()



Hrh, supportFragmentManagerH SK3RHX 8 & BEHT 24 A/ Activity H <
1Pt Fragment|JFragmentManager, 1% FsupportFragmentManager AJ DA [A]
Activity IRZ& H ¥ I— - Fragment.

EHEARES R id.item_detail _container ) N FIAR & & — 4>
NestedScrollView, U401

<android.support.v4.widget.NestedScrollView
android:id="@+id/item_detail_container"
android:layout_width="match_parent"
android:layout_height="match_parent"
app:layout_behavior="@string/appbar_scrolling_view_behav

ULA v ROR B an B 14-31 7 o

5 T EE RS, W BT Activity 7E B T £ 4 (%47 T Fragment{k
SMEHE, H4savedinstanceState R 2 IE 1T, X ANERARIRA TEEA
5 2 H AT T Fragment X RARAE E] H T FIActivity ™ 1o By 2 3RAT
I Activey 7 5 5 B 5, Activity =X H BPIRES TR GRS
BATEIS N Fragment) o T {EActivity % FHT IR, XX AT BifR
17 () Fragment #4775



&S+~ [ Nexus4 v = 26 v @NoActionBar | @ Language ~ Attributes Q &% -1

Psasx®MHEH 9 0 0 ﬁ!em_d*etaicnm;i-ner \
layout_width } match_parent
layout_height \ match_parent

NestedScrollView
# context |

# showin [ \ 2+

fillViewport =
clipToPadding -]
Favorite Attributes

CoordinatorLayout_layout
1 | layout_behavior | @string/appbar_scroliing | scrollng \

layout_anchor \

layout_anchorGravity ‘

%\2 J-—|L _1¥ 'Fé visibility [none

View all attributes =

K14-31 NestedScroll View /LA J5) 2% 5 ]

FIrLL, ¥ INFragmentfi T /7 ZiC /350 & 2 5 RAF HActivity IRZS
W B WEIRAE, Ui Activity /& 55 LIRHE AR, FRATFEZ5N
Fragment; WIREIRSIRAE, Ui B Activity ]I H B 5 % e s, 2
il () Fragment = K 2, AT T4 H - Il Fragment .

14.2.7 % %5 J5FragmentTransaction

Fi T 4G A 48 B 7 FragmentTransactionf{ladd() /7, 1% 7152544
IR

public abstract FragmentTransaction add(@IdRes int
Fragment fragment);

/\I’

N

#container Viewld A& N\ Activity 1 5= ML E A 43 HID. 40



R containerViewldf% A0, N/iX/ Fragment/h & EE— DR F . 1H
HE, AZYCNFragmentiZ ik, HLRATA 2N 7 —PNEaE W)
P ¥ FragmentIf £}, iX-)Fragment A] LA SRS — L8280 T Service M J5 &
TAE.

FragmentTransaction# F JAPIUNZR 14-1 71 o

#:14-1 FragmentTransaction?¥ [ ] API /5 2



APl 3% wo M

7] Activity state 51— Fragment. Z#{ containerViewld —f% 4
add(int containerViewld, Fragment | & A Activity "ML A# ID. @1 containerViewld 1A 0,
fragment, String tag) WX A Fragment A2 #ICE AL — 25451 . %S Fragment Fif A s 2%
T ORAF I Activity IRZS

B — NC S AF(EN Fragment, Fragment #% remove )&, Fragment

remove(Fragment fragment) )2 fiw B < — B 47 5¢ onDetach, 2 J5 Fragment [F)5E4]tH 42 M
Fragment Manager H # #% [

replace(int containerViewld, B — A~ C S AT ] 28 2% 1Y) Fragment. 2§ INfY) Fragment 2>

Fragment fragment) 1t replace I WL B 25 25 % R

ik ORI 45 (transation) , T FHLE#E(E. 28 name J&iX
RIELRIEAER AR (BFRIRD , ATFEN T LML null
show(Fragment fragment) Beek— {7 7E (1 Fragment

addToBackStack(String name)

B LT BRI ) Fragment, Fragment fi hide/show, {XAXJ&
K/ i 7n Fragment MFLE, AaA M EGATERMAE. 76
Fragment "+ 55 onHiddenChanged() /7 12: 7] LLX} Fragment [t] hide A1
show AR ZHEAT W

FH R Fragment (241%™ Fragment ] detach /T2 f5) . %4
Fragment # detach J5, 47 attach #:4E, 4:ril Fragment M

hide(Fragment fragment)

attach(Fragment fragment) onCreateView JT4GHAT, —HIT %] onResume, attach L% add
—FERE AL, BROh WOR A ] SR 2T AR I

X} detach Ji5 () Fragment #EF7 5 [ 4% 52

1 & 45 7€ Fragment [1] UL #{1%. 24 Fragment #% detach J5, Fragment

() A iy J8 B AT 58 onDestroyView() J7 ¥4 B £ 1L T, X EIKE

Fragment [¥] 51491 314 A 9085 8¢, WU UL AL A% B T (V7 &R remove

A XD

A Fragment [¥]30F /I8 H B F8 58 10 8) 1) 7t Y5

B %ﬁcﬁ% ZHF ‘4"%3‘]’@(7%@%]3@%551 A B LZRAE, =
CHERIAE E TR IRMER I ) I ke AT

[P PR AT IX AN G55 o AT 45 () Fragment #08% S BE01aa 10, 6

AW ANEANN L FIPIRES . T commitNow()I ANBEEAT

AN EEAR 0345, Wi addToBackStack(String) 2> 9l H—

IllegalStateException [ 5

detach(Fragment fragment)

setCustomAnimations(int enter, int
exit)

commitNow()

/144 1temDetail Fragment

ItemDetailFragment %/ B M tem I FEA(E B o I BOE XA A& AR S
(ZE AR H I B B4 fEItemListActivity ™, ZEFHL ENZ A&7
ItemDetailActivity 4. HKotinftHS 41T



package com.easy.kotlin

import android.os.Bundle

import android.support.véd.app.Fragment

import android.view.LayoutInflater

import android.view.View

import android.view.ViewGroup

import com.easy.kotlin.dummy.DummyContent

import kotlinx.android.synthetic.main.activity item detail.*

import kotlinx.android.synthetic.main.item detail.view.*

class ItemDetailFragment : Fragment () {
/x%
* Wi H# dummy content this fragment is presenting.
A

private var mItem: DummyContent.DummyIlItem? = null

override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)

if (arguments.containsKey (ARG ITEM ID)) {
/ 1 INE R
mItem = DummyContent.ITEM MAP[arguments.getString (ARG ITEM ID) ]
mEEem 20 ettt
/ /%5 toolbar layout A7 Ebndl
activity.toolbar layout?.title = it.content

}

override fun onCreateView (inflater: LayoutInflater, container: ViewGroup?,
savedInstanceState: Bundle?): View? {
val rootView = inflater.inflate (R.layout.item detail, container, false)

//1E TextView H s IR EHE SO
nitem?.let {
rootVicw.litem detail.Eext = it.details

}

return rootView

}

companion object
{ S
* The fragment argument representing the item ID that this fragment
* represents.
i
const val ARG ITEM ID = "item id"

fEonCreate()™', activity.toolbar_layout?.title=it.contentiX 17 /& 25



P11 T Tool Bar F KA R AR -

<android.support.design.widget.AppBarLayout
android:id="@+id/app bar"
android:layout width="match parent"
android:layout height="@dimen/app bar height"
android:fitsSystemWindows="true"
android:theme="@style/ThemeOverlay.AppCompat.Dark.ActionBar">

<android.support.design.widget.CollapsingToolbarLayout
android:id="@+id/toolbar layout"
android:layout width="match parent"
android:layout height="match parent"
android: fitsSystemWindows="true"
app:contentScrim="?attr/colorPrimary"
app:layout scrollFlags="scroll |exitUntilCollapsed"
app:toolbarId="@+id/toolbar">

<android.support.v7.widget.Toolbar
android:id="@+id/detail toolbar"
android:layout width="match parent"
android:layout height="?attr/actionBarSize"
app:layout collapseMode="pin"
app:popupTheme="@style/ThemeOverlay.AppCompat.Light" />

</android.support.design.widget.CollapsingToolbarLayout>

</android.support.design.widget.AppBarLayout>

XF N FTUTR S B a0 ] 14-32 s o



EAREd

/S

K]14-32  AppBarLayoutJUT 7 [H 25 5

fEonCreateView()™#', rootView.item_detail.text = it.detailsiX 174 LA X}
R AR R A BN Ttem H S 7R TextView ML, HAR B XMLACHS H
item_detail. xmM A1 :

<TextView xmlns:android="http://schemas.android.com/apk/res/
xmlns:tools="http://schemas.android.com/tools"
android:id="@+id/item_detail"
style="?android:attr/textAppearancelLarge"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:padding="16dp"
android:textIsSelectable="true"
tools:context="com.easy.kotlin.ItemDetailFragment" />

UL B an B 14-3307 718



s

.
K|14-33  item_detail.xml 177 5 UTRL SR K]

14.2.8 Fragment“: 7y J5 #

Fragment% 2 ik N FE Activity P A ReAEAF, HA I HRE 2 rE &
Activity A F A S20 . 5140, #5778 3 Activity &b T-pauseths, W&
B HE R Fragment 4 3 ApausetR %S . M1 2 Activity &b T resumetR 251,

W A] DA ST 4% 1 5F — 4 Fragment, 07N BREE. AT Gz
Fragment, 7 & 4k&K—Fragment2, FH3ZI Fragment A4 ay & 1 5] 14
7775, UlonCreate(). onStart(). onPause()flonStop()%5. HL b, &
B —/NN S0 A\ Fragment, R 75 Z0% 5K 1 Activity & 4 N
Fragment, {4 Activity )4 aiy i 3P (813 07 12 ] 54 2N Fragment ) AF i



JEL IR0 VA RI AT o Fragment )25 fim & 307 5 B 4 1 14-34 7



HHI

Fragment A5 &
A3 Z 47 5layo

FH P B B Fragment i #5 He /ISR
Fragmentj/f A J& &5 Stack /1

Hih



’14-34 Fragment 2L iy AR &

714, Fragment5 Activity 14 @ i %0 LL an B 14-35 7

Activity State Fragment Callbacks

Created

Started

Resumed

L EH

Destroyed

P14-35 Fragment 5 Activity 1 2E iy J& #A5F Eb

(1) 24— Fragment# 0 & FIB i, KRG T LIRS



OnAttach(). onCreate(). onCreateView()FlonActivityCreated().

(2) HiXA~Fragment®f H F Al WL, 232 JjonStart()F1
onResume()MIRES .

(3) X Mragment#t N “f5 G I, 228 JjonPause() Al
onStop() N MIRES

(4) XA Fragmentfi 555 | (BUEFFA E B Activity #5855
), 24U RIRE: onPause(). onStop(). onDestroyView()#!l
onDetach() .

(5) & Activity—F#¢, ELLTRAH, BTLLEE A Bundlex) R LR A7
—/MFragmentX %: onCreate(). onCreateView()FflonActivityCreated().

(6) Fragments ] KE8- RS EA Activity R AH4L, {HFragmentfd —
SEHTRAS, REHRIRES W T .

O onAttached(): FragmentflActivity XBEZ J5, AT
s

O onCreateView(): f!%Fragment 4% EIRS, i FIXAN vk,

O onActivityCreated(): ActivityJonCreate() /7 1471 [Fl 2 )5,
AT

O onDestroyView(): 4Fragment " A% B #F2 B 1T %, P IX
WIS

O onDetach(): FragmentflActivity 7> &5 HIE %, 1 IX
o

— MR ut, fEFragmentHH N 42 /0 55 R [ 34N A A B O vk

Q onCreate(): 4f@FragmentSLHIRy, RGEEIETITTE. fE1%
E, HREX B B A AT R, DUORIE X AN AT
S| Fragment 4t T-pause Bstop IR 25 B AT SR AEAE

Q onCreateView(): 4% —{X{EFragment I ZxH§|UIR}, FR St [A1JE 1



Tiike ZHIEREI—AViewXt &, 12X R K 7~Fragment 1A A%
Kl; #FragmentA 75 Z R E, WHZ 72 AT LR [Enull.

Q onPause(): M B H Fragmentff [F 117775 (FEABMAE %
Fragmentf{ #55%) - fE1Z VA, B LA Fragment 2415 5
i — Lo R A ORAE AR, BN AT REAS BRI [ 13X A

Fragment.

REHAGH T, FEET FR3NIE, ANIETHE RS HALA 4
JEYTT

HPAT — A FragmentFH 50, AT LUK 1% Fragment JIA 2] — 4> H 15
T Activity EFER JF IR, I Activityid 3 N 21 J5 1B £& [ Fragment
55, T JEIREE ] L Fragment )\ J5 1B B H — X5 H

#Fragmentis Il 2 Activity R EAG R A R 7 =0 — 2 fli
FragmentbrZE I\ . Fragmentf) S B N A& — > ViewGroup; 55— M ff
ARSI, 05—~ ViewGroupfE N Fragment ] 75 #% -

N T JT S AROKCR T I S8R B Fragment i PATRI AL H AT 4640 1S 72

Q DialogFragment: AJ /R —NEVFERMTERE. A3 FHIZSS 0@ 1x)
TEAE A DAAR 473 5 ¥ BB A ctivity 28 A i 7 v B2 FI X TR AE, [
AT PLA% 45 3 H Ath Fragment—#£ 45 PR DialogFragment BAl
HH BN B 75 T Activity & BEH Fragmenttk ', X A] DUAR J5 {1t
R 8] A e A AR H i Fragment.

QO ListFragment: AJPLE/R—> B HJAdapterView, i%
AdapterView H—Adapter’s ¥, #1SimpleCursorAdapter.
ListFragmentZ& LT ListActivity, ‘&4t 7 K&K H T8
ListView ) 772, 4n[alif 77 onListitemClick(), /A T-Ab#

A

O PreferenceFragment: F] PLE7RN )= 2 k& Preference Xt 44|
. PreferenceFragmentZ3{bl T-PreferenceActivity, %JE—fH




TN I RE PP 4 5 v B OUIHT -

Fragment4} € ULAi J5) 7 5 B8 5 onCreate View() 778, 1% 7141k [A]—
MViewt EXT &, AT

class ItemDetailFragment : Fragment () {
private var mItem: DummyContent.DummyItem? = null
override fun onCreateView(inflater: LayoutInflater, container: ViewGroup?,
savedInstanceState: Bundle?): View? {
val rootView = inflater.inflate (R.layout.item detail, container, false)
//Show the dummy content as text in a TextView.
mItem?.let {
rootView.item detail.text = it.details

}

return rootView

Horr, val rootView=inflater.inflate(R.layout.item_detail,container,
false)iX —A74L% - Hinflater.inflate & FH T IH AT RN, X &40 RIETA
LayoutInflaterS ¥ 7772 . 38 % AT TN AT J& AT 55 # & 7E Activity -1 I
setContentView() /71 R 52 ] . H: SZsetContentView() /7 V5 N #BH 2&
{8 H LayoutInflaterZS RN A6 i), A 2C ARG AR
android.support.v7.app.AppCompatDelegateImpl VO,

@Override
public void setContentView (int resId) {
ensureSubDecor () ;

ViewGroup contentParent = (ViewGroup) mSubDecor.findViewById (android.R.id.
content) ;

contentParent.removeAllViews () ;
LayoutInflater.from(mContext).inflate (resId, contentParent);
mOriginalWindowCallback.onContentChanged() ;

ESZFRH A H, LayoutInflaterZSid &3 A T, ERTERZELLT
findViewByld(). A~[F] 25 & LayoutInflaters& F K #kres\layout\ N f) XML
It GEFRAR) 5 MifindViewByld() /& $ XMLA & S



F) B AR widgetZ44F (WButton. TextViewZs) FfsEfil4l, .
LayoutInflater B A&AE H B0 T

Q T —MNEA NS EEZNSEN I, # w2 H
LayoutInflater.inflate() K # N\ ;
Q XNT—NaaFmARGR I, 7TLMEH Activiyt.findViewByld() /7
IERIAFH PR R ITR .
QVFE: A 47K Fragment;g ListFragment, onCreateView() /7% 2 2kA
IR [A] [ ListView X &, BT B 5% 5%,
A KFragment E 25 5, 162 I “Fragment API{EFH”:
http://developer.android.com/guide/components/fragments.html .

14.2.9 X %% 2 DummyContent

#£ DummyContentE 1 #4i& | AT ListActivity 1 7 Bl £
Y. AR



package com.easy.kotlin.dummy

import java.util.ArrayList
import java.util.HashMap

object DummyContent {

val ITEMS: Mutablelist<Dummyltem> = ArrayList ()
val ITEM MAP: MutableMap<String, Dummyltem> = HashMap ()

private val COUNT = 25

init {
//Add some sample items.
for (i in 1..COUNT) {
addItem (createDummyItem (1))
}
}

private fun addItem(item: DummyItem) {
ITEMS.add (item)
ITEM MAP.put (item.id, item)

}

private fun createDummyItem (position: Int): DummyItem {
return Dumnmyltem (position.toString(), "Item " + position, makeDetails
(position))

}

private fun makeDetails (position: Int): String {

val builder = StringBuilder ()

builder.append ("Details about Item: ") .append (position)

for (i in 0..position - 1) {

builder.append("\nMore details information here.")

}
return builder.toString()
}

data class Dummyltem(val id: String, wval content: String, val details: String) {

override fun toString(): String = content

}

2, WAISZEL T T EF{FHAndroid  Studio

3.0 Z — iy

ListActivity FlFragment 1|3 S FVEAE T 73, [RIBT 2% 3 1 Activity A1

Fragment 15 A H 2
T RRATR LI G v APT 3 N5 50 1 FE I

14.2.10 G740 % 2 Movie



AT 5 K Movie, FRATIE FIKotlin B S FR 92, ARHD 4
T

data class Movie(val id: String, wval title: String, val overview: String,
val posterPath: String) {

override fun toString(): String {
return "Movie (id='$id"', title="Stitle', overview='Soverview', posterPath
='SposterPath')"

HrpHid. title. overview. posterPath43 5l 5JSONH HkeyXf i . %
TR IZISONEUE BT -

14.2.11 JSONEE fEHT

HATH AP :

val VOTE_AVERAGE_API =
"http://api.themoviedb.org//3/discover/movie? certification_

tification=R&sort_by=vote_average.desc&api_key=7e55a88ece9f0
c1487979"

HAAEIR B0 F
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val jsonstr = URL(VOTE AVERAGE API).readText (Charset.defaultCharset())
try {

val obj] = JSON.parse(jsonstr) as Map<k, *>
val dataArray = obj.get("results") as JSONArray
//TODO

} catch (ex: Exception) {

SR JE X N dataArray i 2 F AT T MovieContent X 4 H1 .

dataArray.forEachIndexed { index, it ->
val title = (it as Map<#*, *>).get("title") as String
val overview = it.get("overview") as String
val poster path = it.get("poster path") as String
addMovie (Movie (index.toString (), title, overview, getPosterUrl (poster path)))

Horf, addMoviefUrE a0 .

object MovieContent {
val MOVIES: MutablelList<Movie> = ArrayList ()
val MOVIE MAP: MutableMap<String, Movie> = HashMap ()

private fun addMovie (movie: Movie) {
MOVIES.add (movie)
MOVIE MAP.put (movie.id, movie)

S8 5 597 ) i MovieDetail Activity.  MovieDetailFragment .
MovieListActivity & activity_movie_list.xml. activity_movie_detail.xml.

movie_detail.xml. movie_list.xml. movie_list_content.xml 34, N4>
X EATAT

14.2.12 HEHIR T H
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import android.widget.TextView

import com.easy.kotlin.bean.MovieContent

import com.easy.kotlin.util.HttpUtil

import kotlinx.android.synthetic.main.activity movie detail.*
import kotlinx.android.synthetic.main.activity movie list.#*
import kotlinx.android.synthetic.main.movie list.*

import kotlinx.android.synthetic.main.movie list content.view.x*

class MovielistActivity : AppCompatActivity () {
private var mTwoPane: Boolean = false

override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)
setContentView (R.layout.activity movie list)

setSupportActionBar (toolbar)
toolbar.title = title

if (movie detail container != null) ({
mTwoPane = true

}

setupRecyclerView (movie list)

}

private fun setupRecyclerView (recyclerView: RecyclerView) ({
recyclerView.adapter = SimpleltemRecyclerViewAdapter (this, MovieContent.
MOVIES, mTwoPane)

}

class SimpleltemRecyclerViewAdapter (private val mParentActivity: MovielList-
Activity,
private val mvValues: List<MovieContent.Movie>,
private val mTwoPane: Boolean)
RecyclerView.Adapter<SimpleItemRecyclerViewAdapter.ViewHolder> () {

private val mOnClickListener: View.OnClickListener

init {
mOnClickListener = View.OnClickListener { v —>
val item = v.tag as MovieContent.Movie
if (mTwoPane) ({
wval fragment = MovieDetailFragment () .apply {

arguments = Bundle ()
arguments.putString (MovieDetailFragment.ARG MOVIE 1D,
item.id)

}

mParentActivity.supportFragmentManager
.beginTransaction ()
- repliace(Ruddimorteldezad llcontaine s, fragmenit)
.commit ()

} else {
wval intent = Intent (v.context, MovieDetailActivity::class.
java) .apply {
putExtra (MovieDetailFragment .ARG MOVIE ID, item.id)
}

v.context.startActivity (intent)



override fun onCreateViewHolder (parent: ViewGroup, viewType: Int) :
ViewHolder {
val view =
LayoutInflater
.from(parent.context)
.inflate (R.layout.movie list content, parent, false)
return ViewHolder (view)

}

override fun onBindViewHolder (holder: ViewHolder, position: Int) {
val item = mValues[position]
holder.mIdView.text = item.id
holder.mTitle.text = item.title
holder.mMoviePosterImageView.setImageBitmap (HttpUtil.getBitmap
FromURL (item.posterPath))

with (holder.itemView) {
tag = item
setOnClickListener (mOnClickListener)

}

override fun getItemCount (): Int {
return mvalues.size

}

inner class ViewHolder (mView: View) : RecyclerView.ViewHolder (mView) {
val mIdView: TextView = mView.id text
val mTitle: TextView = mView.title
val mMoviePosterImageView: ImageView = mView.movie poster image

X N HRAT e SCAE sl an s
activity_movie_list.xmI3CAF 0T



<?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.MovieListActivity">

<android.support.design.widget.AppBarLayout
android:id="@+id/app bar"
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"
app:popupTheme="@style/AppTheme.PopupOverlay" />

</android.support.design.widget.AppBarLayout>

<FrameLlayout
android:id="@+id/frameLayout"
android:layout width="match parent"
android:layout height="match parent"
app:layout behavior="@string/appbar scrolling view behavior">

<include layout="@layout/movie list" />
</FrameLayout>

</android. support.design.widget.CoordinatorLayout>

movie_list.xmI A0 -

<?xml version="1.0" encoding="utf-8"7?>

<android.support.v7.widget.RecyclerView

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:

android

id="@+id/movie list"

:name="com.easy.kotlin.MovielListFragment"
android:
android:
android:
android:

layout width="match parent"
layout height="match parent”
layout marginLeft="16dp"
layout marginRight="16dp"

app:layoutManager="LinearLayoutManager"
tools:context="com.easy.kotlin.MovieListActivity"
tools:listitem="@layout/movie list content" />



movie_list content.xml X401 :

<?xml version="1.0" encoding="utf-8"?>
<FrameLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="match parent"
android:layout height="320dp"
android:layout gravity="center"
android:layout margin="0dp"
android:clickable="true"
android: foreground="7attr/selectableltemBackground"
android:orientation="horizontal">

<TextView
android:id="@+id/id_text"
android:layout width="wrap content"
android:layocut height="wrap content"
android:layout margin="@dimen/text margin"
android: textAppearance="?attr/textAppearanceListItem" />

<ImageView
android:id="@+id/movie poster image"
android:layout width="match parent"
android:layout height="match parent"
android:scaleType="centerCrop" />

<View
android:id="@+id/title background"
android:layout width="match parent"
android:layout height="48dp"
android:layout gravity="bottom"
android:alpha="0.8"
android:background="@color/colorPrimaryDark"
android:gravity="center" />

<TextView
android:id="@+id/title"
android: layout width="match parent"
android:layout height="48dp"
android:layout gravity="bottom"
android:gravity="centexr"
android:paddingLeft="@dimen/activity horizontal margin"
android:paddingRight="Q@dimen/activity horizontal margin"
android:textColor="@android:color/white"
android:textSize="12sp" />

</FrameLayout>

HL5 91 SR AR AT JR) RTUTAACR B W 1 14-36 7 7
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override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)
setContentView (R.layout.activity movie list)

setSupportActionBar (toolbar)
toolbar.title = title

if (movie detail container != null) {

mTwoPane = true

}

setupRecyclerView (movie list)
}

private fun setupRecyclerView (recyclerView: RecyclerView) ({
recyclerView.adapter = SimpleItemRecyclerViewAdapter (this, MovieContent.
MOVIES, mTwoPane)

}

£ _E T AR R g T — >4k 7K RecyclerView. Adapter ]
SimpleltemRecycler ViewAdapter3s, >RIEH View P B R IEdE, Sl
HiE SME R . ViewZ BRI s M Adapter IR R I H K
Adapter 1 57 48 B 5L FE IR & BE A — 1 View, HEE B View Z T s
2B, BT Adapter B 5

14.2.14 % EF EMEH ER

1F PR #SimpleltemRecyclerViewAdapter.onBindViewHolder(), %
B ViewZH A/ 5Model #1458 « H A B EZIEHGE B R, B AFRATTIY
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movie_list_content.xml, fCHSU0T:



<?xml version="1.0" encoding="utf-8""?>
<FrameLayout xmlns:android="http://schemas.android.com/apk/res/android"

android:
android:
android:
android:
android:
:foreground="7?attr/selectableItemBackground"

android

android:

layout width="match parent"
layout height="320dp"
layout gravity="center"
layout margin="0dp"
clickable="truc"

orientation="horizontal">

<TextView
android:id="@+id/id text"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout margin="@dimen/text margin"
android:textAppearance="?attr/textAppearanceListItem" />

<ImageView
android:id="@+id/movie poster image"
android:layout width="match parent"
android:layout height="match parent"
android:scaleType="centerCrop" />

<View

android:id="@+id/title background"
android:layocut width="match parent"
android:layout height="48dp"

android:layout gravity="bottom"
android:alpha="0.8"
android:background="Q@color/colorPrimaryDark"
android:gravity="center" />

<TextView
android:id="@+id/title"
android:layout width="match parent"
android:layout height="48dp"
android:layout gravity="bottom"
android:gravity="center"
android:paddingLeft="Qdimen/activity horizontal margin"
android:paddingRight="@dimen/activity horizontal margin"
android:textColor="@android:color/white"
android:textSize="12sp" />

</FrameLayout>

ULz vH 3508 B an & 14-37 s .
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<ImageView
android:id="@+id/movie_poster_image"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:scaleType="centerCrop" />

X B MG E A FURL R R B v, ImageViewZA A4
setimageBitmap /77%, W] DA E £ & Bitmap & F 8dE . W R A

holder.mMoviePosterImageView.setImageBitmap(HttpUtil.getBitm



(item.posterPath))

1178 URL SR EX Bitmap B - £048 1945 42 -

object HttpUtil {
fun getBitmapFromURL (src: String): Bitmap? {

try {
val url = URL(src)
val input = url.openStream()

val myBitmap = BitmapFactory.decodeStream(input)
return myBitmap
} catch (e: Exception) ({
e.printStackTrace ()
return null

14.2.15 HFEF I
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package com.easy.kotlin

import android.content.Intent

import android.os.Bundle

import android.support.design.widget.Snackbar

import android.support.v7.app.AppCompatActivity

import android.view.Menultem

import kotlinx.android.synthetic.main.activity movie detail.=*

class MovieDetailActivity : AppCompatActivity () {

override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)
setContentView (R.layout.activity movie detail)
setSupportActionBar (detail toolbar)

fab.setOnClickListener { view ->
Snackbar.make (view, "Replace with your own detail action", Snackbar.
LENGTH LONG)
.setAction ("Action"™, null).show ()

}

supportActionBar?.setDisplayHomeAsUpEnabled (true)
if (savedInstanceState == null) {
val arguments = Bundle ()
arguments.putString (MovieDetailFragment.ARG MOVIE ID,
intent.getStringExtra (MovieDetailFragment.ARG MOVIE ID))
val fragment = MovieDetailFragment ()
fragment.arguments = arguments
supportFragmentManager.beginTransaction ()
.add(R.id.movie detail container, fragment)
.commit ()

override fun onOptionsItemSelected(item: Menultem) =
when (item.itemId) {
android.R.id.home -> {
navigateUpTo (Intent (this, MovieListActivity::class.java))
true
1

else -> super.onOptionsItemSelected (item)

Horp, PR TR R XML A /& activity_item_detail.xml, HARAD 40
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<androld.support.design.wldget.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.ItemDetailActivity"
tools:ignore="MergeRootFrame">

<android.support.design.widget.AppBarLayout
android:id="@+id/app bar"
android:layout width="match parent"
android:layout height="@dimen/app bar height"
android: fitsSystemWindows="true"
android:theme="@style/ThemeOverlay.AppCompat.Dark.ActionBar">

<android.support.design.widget.CollapsingToolbarLayout
android:id="@+id/tooclbar layout"
android:layout width="match parent"
android:layout height="match parent"
android:fitsSystemWindows="tzrue"
app:contentScrim="?attr/colorPrimary"
app:layout scrollFlags="scroll |exitUntilCollapsed"
app:toolbarId="@+id/toolbar">

<android.support.v7.widget.Toolbar
android:id="@+id/detail toolbar"
android:layout width="match parent"
android:layout height="?attr/actionBarSize"
app:layout collapseMode="pin"
app:popupTheme="@style/ThemeOverlay.AppCompat.Light" />

</android.support.design.widget.CollapsingToolbarLayout>
</android.support.design.widget.AppBarLayout>

<android.support.v4.widget.NestedScrollView
android:id="@+id/item detail container"
android:layout width="match parent"
android:layout height="match parent"
app:layout behavior="@string/appbar scrolling view behavior" />

<android.support.design.widget.FloatingActionButton
android:id="Q@+1id/fab"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout gravity="center vertical|start"
android:layout margin="Q@dimen/fab margin"
app:layout anchor="@+id/item detail container"
app:layout anchorGravity="top|end"
app:srcCompat="@android:drawable/stat notify chat" />

</android.support.design.widget.CoordinatorLayout>



AT 52 TS ) Fragment 1) 2 7~ T 2| NestedScroll View H ;

<android.support.v4.widget.NestedScrollView
android:id="@+id/movie_detail_container"
android:layout_width="match_parent"
android:layout_height="match_parent"
android: fitsSystemwWindows="true"
app:layout_behavior="@string/appbar_scrolling_view_behav

H 52 £ 15 f Fragment {12 /& MovieDetail Fragment:



package com.easy.kotlin

import android.os.Bundle

import android.support.véd.app.Fragment
import android.view.LayoutInflater
import android.view.View

import android.view.ViewGroup

import com.easy.kotlin.bean.MovieContent

import com.easy.kotlin.util.HttpUtil
import kotlinx.android.synthetic.main.activity movie detail.*

import kotlinx.android.synthetic.main.movie detail.view.*

class MovieDetailFragment : Fragment () {
private var mItem: MovieContent.Movie? = null

override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)
if (arguments.containsKey (ARG MOVIE ID)) {

mItem = MovieContent.MOVIE MAP[arguments.getString (ARG MOVIE ID) ]
mItem?.let {
activieyvatoelbar Nlayeutameieles =it SriElc

override fun onCreateView(inflater: LayoutInflater, container: ViewGroup?,
savedInstanceState: Bundle?): View? {

/ /985 movieDetailView

val movieDetailView = inflater.inflate (R.layout.movie detail, container

false)

mltem?.let {
movieDetailView.movie poster image.setImageBitmap (HttpUtil.
getBitmapFromURL (it.posterPath))
movieDetailView.movieﬁoverview.text:="%H#ﬁiﬁ: S{it.overview}"
movieDetailView.movie vote count.text = "¥7MR#EL: ${it.vote count}"
movieDetailView.movie vote average.text="PF4: ${it.vote average}"
movieDetailView.movie release date.text="ARITHH: ${it.release date}"

return movieDetailView

companion object ({
const val ARG MOVIE ID = "movie id"
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<?xml version="1.0" encoding="utf-8"7?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools=http://schemas.android.com/tools
android:layout width="match parent"
android:layout height="match parent"
android:layout gravity="center"
android:layout margin="0dp"
android:clickable="true"
android: foreground="?attr/selectableItemBackground"
android:orientation="vertical">

<TextView
android:id="@+id/movie release date"
android:layout width="match parent"
android:layout height="match parent"
android:padding="16dp"
android:textIsSelectable="true"
android:textSize="18sp"
tools:context="com.easy.kotlin.MovieDetailFragment" />

<ImageView
android:id="@+id/movie poster image"
android:layout width="match parent"
android:layout height="match parent"
android:layout centerVertical="true"
android: fitsSystemWindows="true"
android:scaleType="fitCenter" />

<TextView
android:id="@+id/movie overview"
android:layout width="match parent"
android:layout height="match parent"
android:padding="16dp"
android:textIsSelectable="true"
android: textSize="18sp"
tools:context="com.easy.kotlin.MovieDetailFragment" />

<TextView
android:id="@+id/movie vote average"
android:layout width="match parent"
android:layout height="match parent”
android:padding="16dp"
android:textIsSelectable="true"
android:textSize="18sp"
tools:context="com.easy.kotlin.MovieDetailFragment" />

<TextView
android:id="@+id/movie vote count"
android:layout width="match parent"
android:layout height="match parent"
android:padding="16dp"
android:textIsSelectable="true"
android:textSize="18sp"
tools:context="com.easy.kotlin.MovieDetailFragment" />

</LinearLayout>
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package com.easy.kotlin.bean

import android.os.StrictMode

import com.alibaba.fastjson.JSON
import com.alibaba.fastjson.JSONArray
import java.net.URL

import java.nio.charset.Charset
import java.util.=*

object MovieContent ({

val MOVIES: MutablelList<Movie> = ArrayList()
val MOVIE MAP: MutableMap<String, Movie> = HashMap ()

val VOTE AVERAGE API = "http://api.themoviedb.org//3/discover/movie?
sort by=popularity.desc&api key=7e55a88ece?f03408b895a96c1487979%&page=1"

init {
val policy = StrictMode.ThreadPolicy.Builder () .permitAll () .build()
StrictMode.setThreadPolicy (policy)
initMovielListData ()



private fun initMovieListData() ({

val jsonstr = URL(VOTE AVERAGE API) .readText (Charset.defaultCharset())
try {

val obj = JSON.parse (jsonstr) as Map<#k, *>

val dataArray = obj.get("results") as JSONArray

dataArray.forEachIndexed { index, it ->

val title = (it as Map<#*, *>).get("title") as String
val overview = it.get("overview") as String
val poster path = it.get("poster path") as String
val vote count = it.get ("vote count"™).toString()
val vote average = it.get("vote average").toString()
val release date = it.get('"release date").toString()
addMovie (Movie (id = index.toString (),

title = title,

overview = overview,

vote count = vote count,

vote average = vote average,

release date = release date)

posterPath = getPosterUrl (poster path)))

} catch (ex: Exception) {
ex.printStackTrace ()

private fun addMovie (movie: Movie) {
MOVIES.add (movie)
MOVIE MAP.put (movie.id, movie)

fun getPosterUrl (posterPath: String): String {
return "https://image.tmdb.org/t/p/wl85 and h278 bestv2$posterPath"

data class Movie(val id: String,
val title: String,
val overview: String,
val vote count: String,
val vote average: String,
val release date: String,
val posterPath: String)

fEAndroid 4.0 Ja BN AR R AN FoVFAE LA A 7 1l ) 2%
Flo N TIERECR, RAEV M AR RT, o ThreadPolicy W B AN ft
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val policy = StrictMode.ThreadPolicy.Builder().permitAll().b
StrictMode.setThreadPolicy(policy)

SN J5 18 —/~data class Movie K A7-fi BB 526 R 2088

data class Movie(val id: String,
val title: String,
val overview: String,
val vote count: String,
val vote average: String,
val release date: String,
val posterPath: String)

14.2.17 Tt & AndroidManifest.xml
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<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.easy.kotlin">

<application
android:allowBackup="true"
android:icon="@mipmap/ic launcher"
android:label="@string/app name"
android:roundIcon="@mipmap/ic launcher round"
android:supportsRt1="true"
android: theme="@style/AppTheme">

<activity
android:name=".MovieListActivity"
android:label="@string/app name"
android:theme="@style/AppTheme.NoActionBar">
<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
<activity
android:name=".MovieDetailActivity"
android:label="@string/title movie detail™"
android:parentActivityName=".MovieListActivity"
android:theme="@style/AppTheme.NoActionBar">
<meta-data
android:name="android.support .PARENT ACTIVITY"
android:value="com.easy.kotlin.MovieListActivity" />
</activity>
</application>

<uses-permission android:name="android.permission.INTERNET" />

</manifest>

UONBATEL g i) W2, Fir DL 2SI L R AL AL

<uses-permission android:name="android.permission.INTERNET"
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i @ 1:01

EHE#E7r: Following the events of
Captain America: Civil War, Peter Parker,
with the help of his mentor Tony Stark,
tries to balance his life as an ordinary
high school student in Queens, New York
City, with fighting crime as his superhero
alter ego Spider-Man as a new threat, the
Vulture, emerges.
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Android 844 2 Kotlin ) K F .

A E AR 3k & https://github.com/Android-
Kotlin/MovieGuideDB.
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