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MITRH 4B Kotlin? Kotlin A4 EARATEES? Fli-—AF5eLM0iE #

I

gi

= —
=

L OUCD L0000 L0 U

Pakid

fiz

L OO0 0C 000 L0

Intell1]]
Android H

~

1 ST B BRI printin()C ERIR T JE B B HIIR 2 Java ) System.out.println()
0 AR R Sname, IR EFRIEK, N HS {expression}ifiik.

12 iEEE 5 %

5 Java & JVM B84 B #8AEH;
~5: @A Android. W'E2$ (JavaScript) A RZFEZwFE (native) ;
RPN
PRI E B EF= T
SCRFRTY
CIRVRCdzEE
B EATE
BRI |
[X 7 0] 78 2R
PR ;
Kotlin %A e+ &E M5
T RE T
fefk 7 sg
E WS AR FA
15 N
DEA JF & THK) —3F 3 #F;
~% 7 Android Studio 3 N B J54 7 £
LR Anko FE (https:/github.com/Kotlin/anko) {#1% Android FFREEZER, 7

o (ET223)

Wr. Flan, FATAILLR S val number=23, 4wiFas=HEMHIXZ—" Int;
#EK (data class) PIAKTEH) 5 A& POJO;

*Eé'fijléél.
Wy RANER. HE XK RES R

IFRANE] R RA . EEARFHEZEERRE N TR, RtETse

42K Stream API;

] BLSEH B U VO IENIILAD . SeffsE T AR,

Hiu
S

15 KH R B FE S FF: —FRBCLRF, Lambda Rk =P R

JiEH A1 22 DSL;
HERPIIEHAT R RTE,

W 2 ) SRR A
Kotlin LA R EEA Java G BAR (Kotlin 588 2518 FH 42K Java API HEZRE)

NAERRESHRIAFE GEERD .

Kotlin & 5§ KW HIEZ—=& N T JetBrains FIAANEER, B7EHBIA 7 BERRA .

H i Intelli] T
5% SE/ .

DEA K27 R #f %078 JetBrains FPARIH M2 R ih. Z1%EH, Kotlin A%

KIBAMEH Kotlin BIIFAL KT HEA, X NIRRT, Kotlin A HARK T

— ™ JetBrains FJRUER T H, H B Z RS LRFHEW G| 17— K#lt Javaf2F i, FF RN 1 JetBrains

“Java” &=,

-2'

TRASRGHE
TERRILEN,

R —

Kotlin B2 AFERIE Java 1 IVM iES, EEFA —-RKRKATFT—N

a] DL ) &, Kotlin 5 K KIRFEEAS Java BB FF & & BRI =




%1% Kotlin 24

Kotlin 1& 5 454 0] PATa] A5 9 AR J L T

1. SEFE X (Pragmatic)

¥, FELEXEME. RIMNEFSWAANERELRE Y, ELETE, £ZRK,
ey, XEPEAERAERERP . Kotlin 22— 1MWE TIELE. HIE LA KR XL
FER=

2. |EFENX (Minimalist)

Kotlin iVERIVENEATKR, KM RGEH VL5 (reference) .
3. &% (Null Safety)

Kotlin #F — /M B & PR ARGk FT LA
4. %33 (multi-paradigm)

Kotlin [A] B 32 #F OOP 5 FP gfEii. SMmIENMERIH &) DLEIRATE In B2t ®
A FE BB R B TR, IR TRNERE HE KR E B EM RS

5. Al &

Kotlin 7] Y EEH) K5 )& (extension functions & pmpertles) X5 IATAE Java
2% 5 1) util e A —RERIAL | Kotlin /& —F k3 vk & A P AR BB S .

6. SMEHSFAE (higher-order functions & closures)

Kotlin fJZ2E8Ih, pREZERY (function type) 2 —%2538M (first class type) . fF Kotlin
PR DA R S BT A% 0%, X BT T Kotlin MBS E K Y, £ Kotlin 7] LA
HH—IERE “UHE” R

7. ZFFIRIESCIDSL

AT R, MEFRFERSER, /A Kotlin SLI—4 DSL M A0, J7{E.

1.2.1 Kotlin 5§ Java T2 B #1E

Kotlin &% T JVM “FERIFRESREES, FNERITTZVIHMES Java B EEEN Y
VEEEHir. EWEHMuiTEAARAEE: 100% interoperable with Java and Android. T H]
A2 ] B8] 1R FE 7 Kotlin HH & Java {Y ArrayList 28 5% H JTUnit iR S HE4T BTG

Mk AR RBIIT ;

fun getArraylList(): List<String> f{ // (1) REE A

val arrayList = ArrayList<String>() //(2)Kotlin
arrayList.add("A")
arrayList.add("B")

iy

:]%iﬁlﬁﬁ Java HJ APT




arrayList.add("C")
return arrayList

}

Kotlin M1 21 2P SEAR

AR BRI R

(1) : FAHH T —NR[A] List<String>HJ R £, FA1E 27E Kotlin H {8 H
HH BRI

(2) : GIE T —1 AmrayList<String>Xf &, AT LLFE S|, £ Kotlin FEEN RAH
S new XBFE T, RIESHMEH String BZ AER .. ZEEE Java iIE 5 E A
KEREZRPMERASE, BES 7 EME 8 EH EMANAH,

NEE A TUnit AESEBEAT B oo, AR AR

package com.easy.kotlin //(3) B EHR

import org.junit.Assert

import org.junit.Test

import org.junit.runner.RunWith

import org.junit.runners.JUnit4 //(4) A JUnit BJ3E

QRunWith (JUnit4:

:class)

//(5)

class FullJavalnteroperabilityTest {

@Test

fun test () {

val list
Assert.assertTrue(list.size

}

getArrayList ()

3)

SEEE R Java £FFE JUnit PREFEMARunWith

// (6) bRt 2 — IR

/ /(7)) Vi R 4 000 3 R B

//(8) WS

AL T

(3) : B8, {#H package KT,

(4) : {#H import § A JUnit4 2§,

(5) : Kotlin H# Hl @RunWith V%, H 5 Java EIEEL. FEREFHESEHL
JUnit4::class, x& JUnit4 ZKE5|H. ATKAES 12 BHNMBIEFEFES R IT.

(6) : f# A JUnit i)@Test JFEMERIREIX & — MR 772

(7>« AN R EL getArrayList().

(8) : f#FH JUnit K Assert Z5H] API #1471 = #1E .
122 RIS REME

T RERESYT REMN “IFIt” ZAET, DEMEMFERERZM T B X R
MgEtE, FelRAENEBLETXNE . Flin, 14 String BAY E— ik [EF

Sty

Nl

SEES:

/ /%8 String ¥
i) this REBHHE N R

[ firstChar() R %, ACRSUNT
fun String.firstChar(): String {
if (this.length == 0) { //1XE
return ""
}
return this[0].toString() / /IR

Wi EZEE:

fE—/|~ firstChar () BRZE

-5E Rl String =Yy
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SR G 5] CATEACAS A BB X A A F iZ R 2
"abe".firstChar () / /A REATE E X HIT REREL
AAG B A5 HH 4 TRV

123 Aazfilgzs=i4

ff ] Kotlin ZRf2 L Java BNz 4, Z/DEFHEE N L EEALRESE N “H0” .
Kotlin F 5| N T AR RH 5 0] 25 KRR BAHH B — N E R BR8N null, [FIR7ESR 3
W@ R R BRI R BT R 7E, KRR TS e HIP#MZE. [, Kotlin
ML T Elvis #AERF. L& AMFEWEFNEZEER, I E%M Java B null B8 4%
FEF U AR SR . 510 T X B AR A

>>> var a = "abc" //BEH—NEREH, RIFESSBIAENTE a WERE AN FER String
>>> a = null [/ AR FERBANGEREN null

error: null can not be a value of a non-null type String

a = null

M

U T AR R String BAY & a Ja, EEHFHZE a B P EARES a TRE
7 nulle 0RES a BUE null, 848> EHZEHRE. MIXDERE, WRTATEFS EU%—AT‘**
[¥] String 2884, FRAXMEE:

var b:String? = "abc" //FAH—AEZTH] String?R AR
(BRXAE R, WREFHAZE D B757%, MAREZEE FHXHFES T
>>> b.length //PIERBANGRRBEE R TE TEMHZE AN . BE S RHA!.

error: only safe (?.) or non-null asserted (!!.) calls are allowed on a

nullable receiver of type String?
b.length

M

FAIoTCLER], EmBAEIEITIRE
A 2K String? REMHAZESEBES (2.) MEEWHSHAES () 4 R AR E T,

WERTE IDE H & E#ER A, WA . B el PLAE A 22408 H AT 0
es:
>>> b?.length //f[FHZEREAR

3
>>> b=null

>>> b?.length //null XRMEHZLEWMAHRFVIA length EH,
nul 1l

XA RSS2, RN geg i 2R BERA]: XA A A 2 null {),
XN 15 VR B B Java 8 15| A Optional<String>F jifaj B, HEE.

iy

IR [A] null
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124 —FREZHF

7E Kotlin R E —E2KA (fist class) : AT DL REBURE —FE4L1, R
PIMEAR —NERBAIREME. BATEERZN “—2 R E (first order functions) ” 37 FF.
Blan, R — N EREBUE NS UL IE LA R Lambda 1A B

>>> val list = 1istOf(1, 2, 3, 4, 5, 6, 7) //BAH—PAEH List
>>> list.filter{ 1t%3'!'=0 }

//VEF filter BEL, EA— Lambda F¥ER{ it33'=0 MEASE
(1, 2, 4, 5, 7]

L, {it%3!1=0} & —)> Lambda £1X, TBHIW TR L EREWH 3 B, WEF L
%f*ﬂ%?@m%, B ERE. RTREXRENARRKRESRE S TR A,

1.2.5 FHeeLB R

7 FHEAFEZ 4, fJLEIESHZERMNEFER BB EEREAE ., Kotlin
U R o 2 H BhHERT H SRR,
A HE R 2 Kotlin & ZRFREF I —E 4, EZ2ANEHBEG R E T R

13 %/ £ & =

u.uu

“FATINA Kotlin FIEN 2 — IR TIET . ©FF T E A0 352 M 558
R, LRI [a) B BA RS R {od U AN B A i SR 4E 0 55 3 ) B B X L ) S S R B w1k
Kotlin sx B EFIF AR — EXT—‘—‘/I\%D‘KW Java fUBSE, HAREBFTE PN EBERIE

@Jnﬁuﬂ%ﬁ Java #l Kotlin H B G, T L2y, AFE —F FA BN E
ﬁﬁﬁio

"Kotlin EERA—MEEITIAAEENRIES, MEZ—#LL Java BiFA)IES, (B
TAA S Java KB EEIRE, RIFEMZET M Java T E| Kotlin,

——Andrey Breslav, Kotlin €35 A

YmAE R EE [0 BUE T, W el N RN B o) B O &2 “ B AL RIMLASTHSE, T
XA “CBAL” R R IE R RmEE ST EREW AR . g /R IHH2eRiEHRIA,
XA RwAETE S T E MR R 8. ik AR R AT e “ 5HRH” MR AHLEAT VB AT,
X—HERFEMIEEHREESHEERNEEBIRZ —. BRERN—NHELHLE, 5F
Plasia 5 ERRERG WAL, HRFEES SN EERGHAEERL T ARH#T
B B FH B .

Kotlin & it 1 —4 “IH—L” RIRM ARG (—VIRBME 25 HER) , 4RAHMKE
T —IEZT eI BERE, {§15 Kotlin tE Java B N % 4 0] 5. Kotlin 85| N 7 RAHER . —%%
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Y RERE S GFE. Lambda. S eREL. BHF)

Al LLgw 5 ] 5 H & R A,

LT HIREFF A SR i AT,
RIEM =, T H BRI
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141 =im IDE

an R AR A8 PRIE ALK — T Kotlin,

1.4

L3, e RHES. A0 E

https://try kotlinlang.org/, Ul
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%1% Kotlin 24

14— T % 2] Kotlin {) T H

a2 I8 1L W B 4% 1T T & i

R, R

% 3 T 8

|
~

NEATH BT

IDE,

4

2

Examples Hello, world! :Simplest version :Simplest version.kt

VM

b

Run

4 Examples H = E* EM -
Save Save as Arguments
4 Hello, world! .
] Simplest version 1] 744
| Simplest version.kt ;
[1 Reading a name from t... i

[ Reading many names f...
7

[ A multi-language Hello 8
[ An object-oriented Hello

» Basic syntax walk-through

¥ Destructuring declarations ar

» Delegated properties

» Callable references

» Longer examples

» Problems

6 fun main(args: Array<String=) {

printlnf{"Hello, world!"]

¥

¥ We declare a package-level tunction main which returns Unlt and takes
= an Array of strings as a parameter. Note that semicolons are optional.

» Canvas
» Kotlin Koans 0/42
» Kotlin in Action
» Advent of Code (log in)
» My programs (log in)
Compilation completed successfully [lon-the-Tly type checking

Hello, world!

ZNRbEFINRE

142 @<L1TR

=PL

ARRFRANFFA T EZITT

!

1-1

{EIX B a] PAPRIE R 52 Kotlin i 5 2R 4 MR, B

Kotlin =¥ IDE

=]
e

X

B R SRR b

DE Rl —LL 5

T, ITREHERERW AT

DE & 418 BR i) =

a%, ’—E

B DSL i 2451, 53]
Gy RE L FNEI N A A T 15
] Kotlin iX 65 fi ¢ i
“£5, ISR A e ?
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Kotlin M]3 33 H) 3L 5§

a2 AT, AT LA @ fd F Kotlin REPL (Read-Eval-Print-Loop, 38 H 3.4
FEHEE) o REPL AJ ASER 45 Kotlin fAhY, JFEFIZTEHR. 8%, REPL 2 H 73R LL
2 I RN W B S

0 FRARAEAE A I PR X — e B Kotlin AGRY, ] LA A a5 21T REPL. Kotlin &
BT IVM AT THES . BRBRINTES IDK A5 (AL EES Java REERCE) .

H#l, Kotlin IERAMMBHBIRARZ 1.1.50. H%ZE T Kotlin BTHBE %M.
https://github.com/JetBrains/kotlin/releases/download/v1.1.50/kotlin-compiler-1.1.50.z1p.

fi# |k 5€ kotlin-compiler-1.1.50.zip, MEMHNEIHEXT. ARAEHE REHIEL &=

export KOTLIN HOME=/Users/jack/soft/kotlinc
export PATH=SPATH:S$KOTLIN HOME/bin

AT source ~/ bashrc, FEATL41THi A kotlinc, BJE]i# A\ KotlinREPL 51 .

$ kotlinc

Welcome to Kotlin version 1.1.50 (JRE 1.8.0 40-b27)

Type :help for help, :quit for quit

>>> println ("Hello,World!"™) //{E REPL HF EHIFEITEI"Hello,World!™"
Hello,World!

>>> import java.util.Date //{E REPL PR AFEMHR Java FH) Date 38
>>> Date () / /B — Date X%, % Z480HI[E]

Wed Jun 07 14:19:33 CST 2017

1.4.3 {£H IDEA

WSRAEF 27 2] Kotlin FIAAXTEIFRIAL, B2 B IEE DA EFH eclipse. 53 Kotlin
f& JetBrains FEH) “3EJLF” , IR IntelliJ IDEA & “IMiR-T7K” W,
FeAl1f# H IDEA ¥ & Kotlin Gradle Ti %&£ Java, Kotlin(Java)fEZE 2 fr, WHE 1-2

L1

FJ I f]"\ o
[ ] Maw Project
iy Java Project SD¥; | P= 1 8 {java version "1.8.0_40"} E Mew._.
B Java Enterprise Additional Libraries and Frameworks:
- JBOSS B ejava
o J2ME | WEar
[ Clouds i roavy

# Spring

E Eotlin (Javascripr)
EWeb

¥ Java FX
w Android
= Inte i) Matform Plugin

7 Spring Initiallzr

Mawen

B Groowy
o Griffon
. Grails

= Application Forge
= Scala
E Kotlin

¥ Statlc Weh
Cx Flash

& Python

iy Empty Project

Cancel Previows m

4 1-2 f#iF IDEA # & Kotlin Gradle T H




HExEmEE, HBA1S — HelloWorld .kt 3

package com.easy.kotlin

import java.util.Date

%1% Kotlin 24

// (1) §A Date &

import Jjava.text.SimpleDateFormat //(2) A SimpleDateFormat 28

fun main(args: Array<String>) {

println("Hello, world!")

/ /3T EN R X

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

}

(AR R I
(1) : 5 A Java ] Date 28,

//(3) BEEFEMFH Java A

2) : 5 A Java H ) SimpleDateFormat 5.

)« HEEFEH Java F ) API. Kotlin i

1T HelloWorld kt, #4550 T:

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

1.5 A4

WERFEERES CEEBE T, A ATAITETFES

-
IE' =

N AFBATEFEE Kotline Scala IXFEH]

. A

We ?
Bz, mBRIVFAERE, SR RBAGRZEIMARI. Flin, BATGEIXFE
RSHIE & BTz 1T, A ARG E LIZRI.

2= Kotlin

1) API, iBVEER Java ZEfU

] Java FIEVEXNFRATRUIBAR T, Hi#Eis

FZHNES? Java O B2 K T,

= e ?

MEFEHIPLEES (01 Plashd, LRIES) FEZIES (LISP. BASIC. Pascal,
C++. Java, Haskell ) , BHE|IWAHEIES (Go. Swift, Scala, Kotlin ) , ﬁﬁ%}lu;

FIEALERE AT B2 A AE 5T A X F5.

AP HRFE1E S /& 01 L8y (Machine Code) ,

—1

Ja SR ANAITA] DAt — e ) f8 2 /B
ﬂ%ﬂ Wﬁ%mﬂﬁﬁ?:ﬂTUﬁﬁm%&anht
Z 8] FAEZE R ZEH, ﬁ'ﬁxrzliﬁﬁ’] . FBFE

EMFEZENAETESHIHRES

H

é_ﬂolf /I‘“ g E@,z{fd:%?ﬁﬂ' ANATT8E] A

JaRICHiE S 7\7 MNATHEZET R T 1,

L

ar

E.—"I—-Jﬁ_th
mE

HHY

AR RESH 0 Ml 1 R
iR R, AR e B RS 01 HL2s

IR RE IR . WIS

Z

“BERT” , MBI

EwTE S HISR R AT ZE . TE4AR

R KERNT TR, mHOR—D G FTEIE - PEEAM, WRETH—

MNP, APITERE 2EF RINTEEARIR ! fF)

HATEY SEFFaNEHER, 1mHRREFBREXE. 7

2 42 3 0 RUAR 808 B ¥ 2h 5 FO AT

=R E . RA 5

:EI-_\_.

£/

¥

L

L RiIE S wmiE, WEETRERF
R IEE I TR, BAIEA

L

ZIIEJIL; bug ﬁ%ﬁﬂﬁ%ﬂﬂ‘{ﬁ:

Igl



Kotlin M A2 H) 3L 5§

FAIA 2EAFRFER EBFEMERERF TR miXHA i s SRR EXR

11m|l

- |

M%gln =
r[ﬁlm =
-E]':F-LI:I =

k.

mﬁ% :

g

ITHEBEIETF DIV IES,;
B: BFIEITEEZILETFRIIT 256: (atb)/c &
, w5 MR BRI E, BESHANRRKMETERE.

ERHES

, TAZHFH LI REILE SRR, A=

B pl, —NEREERAE, BRIRECN 0 R REFREEET, FEERMARET R
2 AR E R ) debug 15 B

B: #’Er“ﬁﬁ#ﬁf% EF 11110000010001001 Hi3it;

E: BFiz

H I 25 A7 4 N B R R Y

RV %@ih%‘ﬁim?‘ﬂ?ﬁ%ﬁ[%m.:.EI’JJ.XJLBIE,IEEE THER - ERNMRSEHE. XRH
AT AT . G A AT R IR A R AT RIE — D R G, e T LI = al = IR
ik, RJE M~

E N EIR LRI . EE R, Wit — &
1nnﬁﬁiﬁl¥%§kﬂmthﬁﬁ%ﬁﬁ Ga i ax il L — R BORTE . BRI TE, RERE
P RAEHR XA PR BORTE R AE , G a5l 1] LURE 20 5 HO SRS B0 3 O B CPU §8 %48

SHEXES, MmEMIX

ERVCIRTE S AU . SmEE S AZKIERF RERETFEAREfETRE, RESE ERA

FOENT], 4RSS Y0E S 4 BASIC, Fortran (AFREIF) .

Pascal (MM RIZIES
JRE C

COBOL GEHEIES) . C.

. ADA GEHERFRFEIHES) .

C i&= (1972, Dennis MacAlistair Ritchie, B RKIEEHA BiE=. L% ALGOL6S

F) o K HIET @K, HezFhAaBI 7N CiES TS0 MITEEY &I
BE——C++HES (1979, Bjame Stroustrup) . CHHESHEM T Clu,:.ﬁ’]ﬁﬁ SN JE I
T X REF ORISR . MLHIES ARRE, CESNIERIAIEEESTES

ZNE]AS 72 1]

B ——XT MK ER, AEBLEABZE, AFEN CESRERNEEES

SRR R R, HEXMKARBZLMNCHIES DIVASES ZHRARBEREL 7. MK

XA BRI A Y

7, BATIRZ Y “Hikas”

WC@HInmkmﬂﬂﬂﬁﬁa“ﬂwﬁﬁkwﬁ1i” ANEANMEHR T B

NANFFRIFEST - NAEFFEET T IR T NAFRE IR, R OHE T

BEA— ﬁlﬁﬁﬁ DL il IX A 1 RS WE 2

J& R H] James Gosling 7E 1995 FEFF K H A Java iIE S 4K | C fll C++HES KL=, F
T C+HEE BRTEEHRE. FIEHNF. SRRFEZHERMIIFALHB DR, 5
A T XIEACH] Java BRIl (Java Virtual Machine, JVM) . JVM & —FEHHIHEHL, M

2 LE, BE5S
FH1Y (bytecode) .

CBRE TSR AL, TVM KIER REB—&
FH Java 2 A James Gosling Fif 5l /&

KPR HIHL 4% BEWBIZ AT Java

"KEBDAKIREFIR Java 1BE, XX FEFIFPIFITERREE, BEREEALEE
B, JVM 72 Java £ 25800, FREEXCOHRE Java ERIHLEES, EARTHE

PIAERRAESRKRE T —
B2z, Wil

B5E, IVM 5
Collector, GC) K& N7,
BB E | —A

e 1() -

j'Ei H

i, BEEEF T JavaiE s, 2EFEE
ECESELEEMESEERLRE,
CHL Y Java BRI RS AEYE . R Ah, TVM B SEHL 7 — /BRI EE 48 (Garbage

£-—'|—-
Ta |:|£

K]

FEMREMBENRENFES L

Jlinl

GC MRIE RG] M HEESEHA M. [, TVM

- A H B
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Java ;e HEXMIB AR Y 2 TR SIMATHRI A K ES . £1d 20 ZFERFHRZFPTIE, Java
A TIRZBMFHVEAX, W Apache 1 Spring. A [ iXLEHELR, FRATAT PAE INE
b 55 B SEIH o

Java iE 5 WA ADNIH—I, RERFZEWT.

1. K&ESE (Checked Exceptions)

5T T SRR R SR AT try catch b, FRIRHAFEHITEMIFAE., BB R
HWR—ANEWMEILE, LA EE AP 2 #H AT EF 5% . Kotlin HFE T
TR

2. FEARLBIFNHH

Java HIX MR E T FHERREHAT, ExkT “NFEERFR” BEN, Gz
TFEABRERR G & — N2 HEF] . XWERE Java PR KRG BB A Z A Hfa] B 5t

. LWRIFRI T ERE, AR AHBEZEMEHERRA S A, HRmFER (B5F IVMD) K
R f& 0] LR AT 4k, 1 Kotlin 1E 21X 4 #H .

3. FASTE (Static)

BATELESNFEEEAME DO, WNNES API EiNE k. — PNEIFRIME
e XHEN SR, BN FRERZSEBEN THRISFHEESNEEASZ, HEITUME—)
TR — AL E . Kotlin L T object BAFIXT % .

4. ZB

Java Z BRI G pARR A%, 2518 2exends Ml ?super 2 M A RIN pLARF LN E R, JEF
5 5 e XA 0] @7 Effective Java — i $ H | PECS(Producer Extends Consumer Super)
I, Kotlin ELEAH 11X

5. £iEsTES (NPE)

F Java FRAINEAT —HEFG A R 22 A L& F) NPE., Kotlin 15| N\ 7 A] 538
5272 fAR. Elvis BERFESRH R T 24, XErHNRRBIESE 3 RN,

6. —igetter/setter iF T RIAEIR 4L RS

a0, B H) Person Bean 28

class Person { //H Java FBH—> Person Bean Z
Integer 1id;
String name;

public Integer getId() {
return 1id;

}

public void setId(Integer 1id) {

e ]] =



Kotlin M 3I]3EHSE 5

this.id = id;

}

public String getName () {
return name;

}

public void setName (String name) {

this.name

}

— namer,

public Person(Integer 1d, String name) {
this.id = id;

this.name

}

1E Kotlin

H ﬁ’[r]ﬂ uﬁ; 4 %(:J

— name,

Tl

data class Person(val id: Int, val name: String)

RKTHIERPIAE
7. N"BSERIERE

//fEH Kotlin W IERFEH— Person Bean
, BIESE 4 EHNAH.

Java FEARME—FREERA, KL (FP) Heedd i Ej?@élﬂﬁg?&?%

AI%E 11 g:[/éﬂ ;E;—‘
F” S WMHASRE
Vs [FIRE, o SR7E AR

Eif&ﬁff&:r ggEE%i?%
ERAZE, AT MENIRENE.
Ah, A

"'-.

fEN

LAt

CH . Java 2K E *—‘/‘ﬁff(ﬁ&)%ﬁﬁﬁ)\?ém IX AR PR &l &= LX) “ i

SEIL— AN R ECEE, T IX A R 6 20 2 45 | ‘A?%ﬂéﬁﬁﬁiij‘ﬁ
o7 EA XA 7, U atE I A %SRRI A . 7E Kotlin H
A (First-Class Function Type) , HFRIIEIRIM —4F, pREESEAI 0] LA

zIn#)Il, LR R H A —# 7

ARHINR R, C. C++Hl Java IE S 2 EFMFHIREES . HREFYERAW K

FHR—ARE

PR EE R

R . i CHHEF AN CIESHHAKERRE, Java iE 52X
1M Kotlin 1& 5 tHZ&X] Java i 5 B4k K 538 5,

g,

b

IHFﬂﬁﬁq$ﬂitﬁaiﬁ5

1.6 JVMiEEEDS

Java B MY (http://docs.oracle.com/javase/8/docs/) HHA]—5K Java

1-3 A7 o

AN THEIVM EIEHIZAT AT, R &RV A RIERR class XM, 2R )50

# 32| TVM AT A
7E5t 3 20 LEKKREHFES (1991—2017 4, WMEE FEVIFIFRHN Oak iE =[] Java

HiE E RERE T TR 20 (byte code) BinA],

BIAE) , JavaifE g . JVM. API FEFIELE., N ﬁ%ﬂ Web k23 HEE . faE AT e

75 T FEASHT &

&, A

SN R T R AN AR 55 B B B SRR .
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i Lnguage |1 g

B

et Web S Trubleswotng
.

User Interf:

DrgandDip. g Mo Image 10 Prn S Sound

DL DB NDI ML RMMIOP  Seping

JDK Integration
Libraries

Other Base

Java
Libraries

SE

JRE

Profiles

lngandutil ~ Math  Collections  RefObjects  Regular Expressions -

PCLIDS  ogging  Management  Instrumentation  Concurrency Utilities
. Reflcon Vemioning ProforncesAPl  JAR  Zip
ava Virtual

Machine Java HotSpot Client and Server VM

K 1-3  Java H AR H L)

IVM A& N 1 X F7F Java fiEiB 5 . AMFEE RN R RHER, BoRERE 575 S 8505
Wit FHIZiTE IVM L. BT Java i 540, HHEHAZK IVM EH4FEE S IEF Groovy,
Scala Fl1 Clojure %

JVM _EFiigmAeis 5 P e e 5t s an & 1-4 P

é 1.0 1.2 13 1.4 155 & 7 B 9

e 1996 1998 2000 2002 2004 2006 2011 2014 2017

1.0 2.0 2.12

2001 2003 2006 2017
1.0 2.0 2.6

2003 2007 2012 2017

10 12
e ————————
2010 2016 2017

B 1-4 JVM L HEEES [ 5L a8t e



JALI::

Java JERINLXT ZA-F B 5 , L
SR, Java EEFUALS T
I

||

LR T A,

Kotlin M]3 33 H) 3L 5§

#R AT LB o) B
EREA

- Windows [ 5, Fia—" java.exe j3f

RE]

i

—E= *ﬁ }km

24 Fi— AN ATHATREE o B 07E Windows
e,

HFL R, £ IVM “F & _ENEARESRIZER TVM _EHUTR BRSO 1-5 .

S,

e

Java

* java

\

jav HE%‘L#E‘E

* kt

Scala

* scala

* 2roovy

Kotlinc%si%5¢ Scalachsi¥ax /
Groovycw i es

lHEIIﬂWurldI{L{IaSs

g HigherOrderFunctionKt.class

& HTM

LParser

g HTMLParserKt.class
g HttpClientKt.class

& HttpProxy.class

g InterfacelnvokeDemo.class

NS

BERUN = EI VMR

«

h"

= JVM

jdk-8ul44-macosx-x64.dmg

g 1-5 £ IJVM

Mac OSSEZER

A

1dk-8ul44-linux-x64 .tar.gz

Gt F i HH AR
VMU AT
S RLYERY

class 3 {4

WindowsSZER

Linux=ZER

B Windows

1dk-8ul44-windows-x64.exe

& LIRSS R ] VM _E 3T R (5 72



JVM Lmiw@i#ET TR A HEE R G i) it

e

5
L, IBATTE
ﬁﬁﬁﬁﬁéfﬁlﬁ%ﬂﬁe ERGHIEH T, H
A R A B 1-6 Frs o
Product / File Description
Linux ARM 32 Hard Float ABI
Linux ARM 64 Hard Float ABI
Linux x86
Linux x86
Linux x64
Linux x64
Mac OS X
Solaris SPARC 64-bit
Solaris SPARC 64-bit
Solaris x64
Solaris x64
Windows x86
Windows x64
“
RATIZLE VR Java iE = 2

File Size
77.89 MB
74.83 MB

164.65 MB

179.44 MB
162.1 MB

176.92 MB
226.6 MB

139.867 MB
99.18 MB

140.51 MB
96.99 MB

190.94 MB

197.78 MB

1-6 JDK 8 [1&

FaIxRE, e, K

¢ 1 & Kotlin £f+4

fill 1% 2 ST

FAVAN

JVM 73 HIFEIX LS & FSRSEHL. f5an, JDK 8 RIS &

Download
¥jdk-8u144-linux-arm32-vfp-hflt.tar.gz
¥idk-8u144-linux-arm64-vfp-hflt.tar.gz
¥jdk-8u144-linux-i586.rpm
#jdk-8u144-linux-i586.tar.gz
#jdk-8u144-linux-x64.rpm
¥jdk-8u144-linux-x64.tar.qz
#jdk-8u144-macosx-x64.dmg
¥jdk-8u144-solaris-sparcv9.tar.Z
¥idk-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

- 5 BB A

SEEFXE M Java, Scala, Kotlin,

Groovy )AL B] TVM F5 X —

IR=P. NP

— H
JEIEl

{B)E, HIEFE JVM 7 A i il B 28 B 2UAN ) F 5

~5 (BIERS, CPU MR

LB, IVM B J0E XT8N 6 S — RS . A R IX— B Eid Hh F & 2%, X Java, Scala,
Kotlin, Groovy f2/ ¥ MM 5 &% EEH, TaBEMAEK T/EMmD.

WA #5215 5 (next mass-appeal language) F, AFIEENZ e REE
. fETNREAH, MizHE&UW FoFME:

1 K CHEE (RO RAREF RTER, BEFHBRAL) ;

1 FA5RY FHERYULTHREorEERER, Aafia T RETH) ;

O IETH A0 BRI oOP AR, RN SZRERHAmIE (FP)

O 4 CONTmEE R FRASRRRE]D

d Bt (getter Ml setter SEFE & NIEATTIRT)

d EPr K%, Lambda 5HH;

3 Null Al GRAE—AIBAEEFER OV null KI730)

1 FHRE;

0 L

O SEER THESH:

d oy B GESHRITHAESBREFRATT B |

u

Eflm SIS ZAREET, BN RENEGFSHEETAR, FEH RS

HEHE, Frelstit it — T RIEE S TAEAR 5 .

“r_

e

Car RA—IK, FTUAZER M —EE R LI
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e
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aTHEVE R, IR =

ff_

RN EM. KRR, ATERERIKHEOMNEREF T3, BRRKBIRARNT B,

LNITRE EE YN 5
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—EdEIEXTj}\:é

e |5 »
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NS ANZIEIL

F2E Kotlin 1IBEEAE

B E RV, EAEME. ASHENLZEER “ieiE”

g ? BREFMIEES . —MESEEW. ®iE. 7. LESE, SNIHEES L
RKEF FRRRF. RIEA AR XAE. @, —MEEESHNEAAHREZRTE 2-1

FIT7IS o

|

HERN ©

52KV © JavaScript. PHP. Python. Ruby. Groovy

[

e ot SEMOC, C++. C#. Java, Scala. Kotlin% i “PR{E 4
e

<t (REF)

Mo Fy- 275 4

Rl 75 2t ©| 4 T EHIf else, when

L

AT

JEHAT

EE 25 Fgwhile, for

Afidak ) @i-Doma in Problem

PREFESDK O i e i it el

5 2-1

JIZS

A2 RA122 3] Kotlin & = B IEREIES:,

R CBERSH) FRR— R R, BRATRZ AR, TR SR 5
AR KN TR T A

HIRRI SRR AE -
fE£ Kotlin 47, PrafZEEAA L5 HER. Kotlin )& E
var (AJZ8H)) . W] AT R AR N
A val & RER), XEE—RRE, JETHBA G845 EHIRIE ;
A var ;2 A 5/, EE4A ARG Lk 2 IR AE .
B, f8HR#ES val FEAR AR E, AW

2.

1

>>> val a:Int =1

>>> a
1

[ /FEH— AR Int KUKER a

—FhgRETE T HI A R E R

T EMFRIDES

WO QAT SRR [y [rl

=

449 val (ABJEER]) A



Aok, A LA A

>>> wval a = 1
>>2> a

1

Kotlin MA I3 3EHSE 5

] val 7 IR B A REE

>>> val a = 1
>>> a++

at+

Fat

//ARIEE 1 G

i

T

BT IR

M RIZER Int, HIEFBPAWR:

i HE 95 H Z0FERT I ' Int ' 2RAY

B, R,

/ /AR IR RA BEREAT EHTRAE

error: val cannot be reassigned

A var FEHA] AR 4r &, fCRSan T

//H var FH— A EREE b
//ATEAXT b #E T BT IRE

>>> var b = 1
>>> b = b + 1
>>> b

2

HERPL, MRETE

Kotlin 7 5 15£1# )

ﬁ; = /TH I:IJ ;ﬁﬁ/‘];ﬂ%!
%%ﬁ R IRRT

I A%

] val ZF& 1] PLF

| val A2 . FONTERERF o KER b5 H i 2

7R A TG AT AN ERAE 22 2550

;FT—L;&’[?IE ? .

ko THREGERZELS.

>>>val x =1
>>> val y = 2

>>> val 1p addr =

>>> X

1

>>> vy

2

>>> 1p addr
127.0.0.1

- B7. PEZHRK T,

// T EZH K

/ /38 TR

"127.0.0.1" //PEH FTEZ

T4, AgeCARFH

IR Java —#%, Kotlin R EXZ X 75 AK/NE, mABEEwIE a4k

EHILT, HRES

s [ K e

£ T

22 KEFS5EMFT

5 HEE — R AASFHTRE LI IR AR
BARRE X HARRAFEORHE T (URIRET) » Jnikds T 24T 0 IX B 0B ik 17 1A%
AT, X R Gm AR ARG AT R AP R —
Kotlin FHMEMifF Rt F EEDN:
WABRAT . REUSTHFT . BB AT
KEFWR 2-1~3K 2-8 Firn.

R4, K

REWHFT. BRBWHAF. Vi ARBMAT . AR

ZEAZTFT . R REBIRTE. XEBIHET




¥ 2 &E  Kotlin iEyEHA

# 2-1 KotlinP Ry ZEIEIR T

% & 1% & % BA
abstract R K
final ANAT#E 4k 7K final 28
enum MR
open A4k 7K open R
annotation 2R
sealed HRR
data B IER
% 2-2 Kotlin#Ipk GIE R
X A2 ET it HA
override HERE (7
open R S
final AR ES
abstract 7= B BR 2009 3 2 R AT
lateinit EIRAIARE

< 2-3  KotlindhaYi5 a4 PRI EF

17 1B BRIZ IR T i  BA
private A, NZHEIZRA] V(A
protected HT R A 4R AR R B B] 1 ]
public INME, XA RI V7 1]
BABRA R iR (RS TE — i g 1E B —4H Kotlin JFACAS 30
internal B, —~ Maven T2, EX Gradle T4%2, #id Ant 4£55H)—IX 1
F4a3F 1— H XH%)

#*x 2-4 Kotlinh it E T IGE

ST IH T i A
in B HRBARBIMmEF, out T FE T 2extends T
out B RREMA, nT SFWrT ?super T
% 2-5 Kotlind gy R HUEIH T
RS IR FT 1t BA
tailrec R 3
operator 12 AT % PR AL
infix FER R BN, 25 Int F NP RRHZEA%E infix fun Int.shi(x: Int): Int
inline N B BR £
external AR BR AL
suspend FEREC PMAE PR AT
% 2-6  KotlindF B H& AT
B2 117 B
const BB

e ]O o



- Ko J)VISPERRAR

= 2-7 Kotlin RIS HIEIH AT
SEUE T ¥ PR

vararg K S BIB T

AABRZZBTERT, A, Rk AR  Z80E H A Lambda, HAhH)Z
noinline BAFEENEL, 7] LL{#H noinline X8 4&1fi. #]f: inline fun foo(inlined: () -> Unit,
noinline notInlined: () -> Unait)

B, SANBREH] Lambda RiIZAZSHUE CVFAERERR B, B

fun outterFun() {
innerFun {

return // %X HHBEEIR[A outterFun

}
}

crossmime mi{# A crossinline FR | Lambda 31X = B #3E /& retun & [9] .
IXFEAR ) TR [B] A2 :

— LB YR BRI O] se A AR 28 SN THIAN 2 2K H BRBUA, 112K B 75— 1 3AT 2 F XX
Lambda ﬁﬁﬁ?"%ﬁ gk B R AT RELER E R AL EXMIFM T, % Lambda RiA

i, 2 53% retumn [ . N T FRiRIXFE M, 1% Lambda 1A, ZE F EH crossinline
{23 ‘Fﬁfﬁ‘hﬂ
7% 2-8  Kotlindr gy B &4k BB IR T
By KRS IH T i  BH
reified BAR SRR ZH

—™ crossinline /A5 525 40 °F -

inline fun f(crossinline body: () -> Unit) { // NECEREL £ Eﬁ]body ZH 2" Lambda

val £ = object: Runnable { /[ JEIBRIEATEH body £ ZH
override fun run() = body () / /ZBFE N crossinline Jg, return
B A i

}
b T LR BB AT R 2 h, I&F —YRFRE ISR FUNER 2-9 B
7% 2-9 KotlinFpX#=F

x B F 1 il
package 1 75 A
as R
typealias R 44
class = B 2R
this HHEIN Z 5| H
super KRR G| H
val AN A AR AR B
var LIRSS
fun 7= BH PR
for for {5
null ¥R AE null
true HAH

* () -



¢ 2 & Kotlin iIEVER A

SIS

x #® F b FH

false 4

1s eayicblll)

throw o

return R [Al{E

break B HH 1 P

continue AREE R —IXTEH

object ERL451| 25 75 B

if 1% 5 | W if

else AW, 456 if 18 H

while while ¥

do do ¥

when KA A ey

interface 2 11 = B

file A

field X TR

property J& 14

receiver =E

param ZH

sefparam WESH

delegate ZIt

import FAL

where where %1%

by I REUs

et get PRI

set set PRI%Y

constructor APEAESRA

1nit FIIE A RSB

try ¥ i 1/ 3R

catch TR, Gia try A

finally i B AT AR R

dynamic BAHI

typeof RAEE N, TR H

X e S EE = 7 X AE YRS org.jetbraims.kotlin. lexer KtTokens.java 51,

2.3

AR E R E MR S -

d 7 iE5m] (if. when)
1 EHiES] (fory while)

Az 1= il 1 A

RO Z—, B4

1 Bki#5iE5] (return. break. continue. throw)

e )] »



Kotlin M1 21 2P SEAR

231 ifFxERK

if---else iIEA) R FEHIREFMERN &REEAENX, HA else A EH] .
NRIER, BlELiRE—ME (PR Scala —FF) . AR FITT:

package com.easy.kotlin

s

- Kotlin &, if &2 —

fun main(args: Array<String>) {

println (max (1, 2)) / /R max () BR%L
}
fun max(a: Int, b: Int): Int { / /W] max () BREL
/ / RIE IR [FE

iy

HfE ] if-relse RIZXAKELEY max 24

val max = 1f (a > b) a else b //
return max

}
Abh, if BT LRARRS R, & JE HIRIE AR M i s HIE -

fun max3(a: Int, b: Int): Int {
val max = if (a > b) { //XE {} FHAETR MG

print ("Max 1is a")

a / / 8 Ja WRIE RAE RS SR E
} else {

print ("Max i1s b")

b / /A L

}

return max

}

if YE ARSI, &5 —1T AEIRFE{E. H45h, 7E Kotlin F¥E A U true?1:0 IXFEHY
=TRIEN . MNP EIELEH if---else B

if(true) 1 else 0 //ifelse L =R IEANZ 4

ift--else THAJMM: if JFHFE S ARERES, 55 BRIECHME D IUEAM KA
(MCVEUE

T

>>> if ("a") 1 J/if P RRERATRERIONE, WARFE an, Wik
error: type mismatch: inferred type 1s String but Boolean was expected
if("a"} 1

Pt

>>> 1f(1) println(1) //if FfEN Int KA, s
error: the integer literal does not conform to the expected type Boolean
1f(1)

A

MRFMAEAN AR —RIBRAFERAT, B2 it GFHRAAFESAUERE. RIEFRRER
fE RN EXFE S

>>> 1f(true) println(l) else println(0) //1f Ja B KFE 5 0] LA B
1

* 77 e



#2E  Kotlin iEyEHEAE

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

RS A if--else B AVHINT AR R 75 R I

fun i1sLeapYear (year: Int): Boolean {

Lhl

var 1sLeapYear: Boolean //FEH— R E
1if ((year $ 4 == 0 && year % 100 !'= 0) || (year % 400 == 0)) {
/ /AW 2 FE
isLeapYear = true
} else {
1sLeapYear = false

}

return isLeapYear

}

fun main(args: Array<String>) {
println (isLeapYear (2017)) [/ RS
println (isLeapYear (2020)) / / 7& FE

L

2.3.2 when FTiAR

when F1A BT switch--case FIAHX . when XA 7 HITREERAE —1
A8 2 . (HAHEE switch T &, when BRI IIEEEE N K. Rk
Kotlin FJHl &1 1E VAR IE NS, FERATT 0 AR SRR E N E., Hi%:

fun casesWhen (obj: Any?) {

when (obj) { //when FIEI
0,1,2,3,4,5,6,7,8,9 —> println("${obj} ===> XZ&—I 0-9 Z[EIFEFE")
Ve A i)l
"hello"™ -> println("${obj} ===> XPTRZFHLH hello") /| e
is Char -> println("${obj} ===> X&—> Char EHREIE") //is FELHWE
else -> println("${obj} ===> else LT Java FH) case-switch FH)
default") / I BINEEAE

}

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

BT

1 ==> XR— 0-9 ZEH¥F
hello ===> XPMREFZLFFHE hello
===> X&— Char RAIHIE
null ===> else E{UT Java FH) case-switch ] default

% if iE5)—FE, when IBAIFIE— 03X WA L2 — MRS EL, EREZRBY &G
FIERAME . R EAD S SZE AW R KIS F else 43032 (FLL default)




Kotlin A 1121 2P SEAR

EED
|
(ki

MERNBRZ T X HFEHMRRLAE T, We] PSS N9 KA
=
0,1,2,3,4,5,6,7,8,9 —> println("${obj} ===> X£&— 0-9 Z[AHEF")

ALLAEREREN (MARREE) 1ENm kMt

fun switch(x: Int) {
val s = "123"

when (x) {

-1, 0 -> print("x == -1 or x == 0")
1 > print("x == 1")
2 -> print("x == 2")

8 -> print("x 1s 8")
parselnt(s) -> println("x 1s 123")
else —> { [ JIER X

print ("x i1s neither 1 nor 2")

J
}

7T UK — M 7E

val x = 1
val validNumbers = arrayOf(l, 2, 3)
when (x) {

in 1..10 —> print("x is in the range") /ﬁ%ﬂ TPEVEE 1. .10

1

in By AN7E!lin — /N [X 8] 8 3% £

71

in validNumbers -> print("x is wvalid") BERIE arrayOf (1, 2, 3)H
'in 10..20 -> print("x 1s outside the range"} //AEJEE 10. .20
else -> print ("none of the above") / | BINERAE

}
FAESEB]: A when 1575 — N IR £

fun fact(n: Int): Int {

var result = 1
when (n) {
0, 1 -> result =1 //3 n=0,1 EI{IH‘H& R [A 1

else —> result = n * fact(n - 1) //B&7 0, 1 FMHEN, @BHMABDS n * fact (n-1)
}

return result

}

fact (10) //3628800

2.3.3 for AL

for JE¥A A] DAXHAEAT $2 AL EfR2S Citerator) BN FIHEATIE T, 1BVEWIT

for (item 1n collection) { //for in T
print (1tem)

}
N RAREE R 5 — B EGE — A list, AT PAIX 44

for (1 1in array.indices) { //array.indices {7 B4 array W FinfFH

« 4 o



#2&E  Kotlin iEyEHEAE

print (array[1i])

}

Lh, array.indices 8 AR FArdFE . FA 1] PAE

LSPOIVA:pIvE ¥

for ((index, value) 1in array.withIndex()) {
println("the element at $index 1s Svalue")

}
%&I\: ;’E 13

for (1 in 1..10) {
println (1)

|

(Ranges) RIAN WA HTIEHH:
/155

}
AMENTEST I

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

H e R 110 S0 T
HreLhl: 45— Kotlin F2JF1ES
BAVE A _EHER factQR 3, ARRDSLHLANT

fun sumFact (n: Int): Int { //REFHH

var sum 0
for (1 in 1..n) {
sum += fact (1)

1.rangeTo(10) BREIA

//for in 1B
//sum &0 fact (1) BMHE

}

return sum

}

//

] BRI 2 withIndex()3 3 7 T b

AR index v A Z 45

1 <=1 && 1 <= 10

sumFact (10)

//4037913

2.3.4 while 1

while fl do---while 1F ¥ iE& 5] F){F

537

155 C. Javaig =

package com.easy.kotlin

fun main(args: Array<String>) {

var X

while (x > 0) {

:{_

prin

var
do {

Y:

Y

10
//3H3 x KT 0

tln(x)

10
/ /AT do
y + 1

println(y)

} while

(y < 20) //while HIWrsktF, v HITE)

1 in Mlin AT ERE.

FEde R H 1! 421 +31 +---+10! A0,

AR —F ARELRBIIT

b QN
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2.3.5 break #1 continue

break 1 continue & 7)#E F RIZFITEA LK), EEARIF LGS PRk , H

e FHNAXH, FilaHlNa.

break iEAH TREE R — N EH, BEEPIHTESAE, REHATHERGT

1. e = TENHF1~10, REBEBERMERITED

15 A .

FHBAE for fEIAITED 1~10 Z [AIKIET, BEUREHEH] break 1B G5 RIEH

(METNEIENE

for (i1 in 1..10) { //for in E¥H
println (i)
if (1 %2 ==0) {

break // BB BN for TAHE

}

} //break to here

BT

1

2z

continue 15 A) & R &I ARKBRIEN, BEESHRE T —RIEH . v] LAR BB N BT

Ll

AR AT, BERERIIEAAD, $AT T RIEA . T break EH)NE 5E &L ILTER,

Bk ¥ 21534 H
2. BRI TENHMFE1~10FHEFH

THEIAFEH for fHHARITED 1~10 FRIET, BERMEEGLEH continue 15 7] Bkid &

FOEH, SCIAITEABEIROR . A= E T

for (1 in 1..10) {
if (1 % 2 == 0) {
continue [/PAT F— 1 WME, %% for T

}
println (i)

IR

2.36 returniR[o]

ff Java fl C iE 5 &, return i&4)

R

FI
Tk

s G o

WL T « BARTE Scala fll Groovy KiE=EH, B
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T

HHPIREME T UATEE/RA retum iEA)RTEE, HEBRANMIRINNEH retum 155 1%
Y RAE A 5 ) L AR (U H BAE o 3mSR )

ff Kotlin ', g 7 REXHE, F IR BUER) R EERZ KR B 20 A return 15 7)1 [A] HAF .
(NEEN LN

fun sum(a: Int,b: Int): Int{
return at+b //iIXHBH] return HEEE I

.

}

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

if (a > b){

return a //return PEEABE
} else{

return b //return PEEAHBE

}

7 Kotlin FA] L EAEA “=” fF5REI—/RERE, XHER R EFR AR T HE.
(AWEN I

>>> 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)

2z

RAS BN
% (1) AMEHRIEZA I sum() R £
% (2) &b ifelse FIARIREIR) 22— ME, BATEEHZEARE L — max() R

>>> val sum=fun(a:Int, b:Int) = a+tb [/ (3)
>2>2 5Um

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

>>> sum(1l,1)

2

# (3 AMEM fun REFFH T —PMEARE, FHERGEHREARELIRE. &
TIERRZ, EHNRBEIERTARARTES PRENEXEE2AF. G40 mrAHaY:

>>> val sumf = fun(a:Int, b:Int) = {at+b} //(4) P A 3R A8 25 BH BR 2X
>>> sumf

(kotlin.Int, kotlin.Int) -> () -> kotlin.Int //(5) sumf B— =M REKE
>>> sumf (1, 1) //(6) //VWH sumf(1,1), REIFZ—TRZEL

() -> kotlin.Int /7 (T)

>>> sumf (1,1) .invoke () //(8) //fER invoke R

2z

>>> sumf (1, 1) () //(9) RS ) FAHEE, B invoke () REUAF SN
2

(AR TR

% (4) A EXFES { RIRIE R [F /Y& —) Lambda 1A 3.
% (5) Ab{at+b} A M (kotlin.Int, kotlin. Int) % ()->kotlin. Int )RR} B % .
# (6) AT sumf() k%L

* 07 o
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& (7)) b sumf(1,1) IR [BME 2 —N K ()-—>kotlin.Int, TIANE BAERIEUE 2.
IERRRECAHYE? §EE (8) Ab.
5 (8) AbfF A invoke() R ErSL B E 1F 8 B pREL .

ot

P

L
/T

R U (8) /5% (9) ARFNMHEZE.

7 Kotlin H1, O#/ERFAT NV HI R EZ K E, W0 nvoke(). FATEHOIzFHAFRE

an ]

FATE AT A fun SHE 5 IN_E R B2 R B R B, R 1l AR i 2 K3 5 {3 Y

By, ARG BIn T

>>> fun sumf (a:Int,b:Int) = {atb} //BEEMFHREASEHRE, EEIXEM (1 RR
—™ Lambda

>>> sumf (1,1) //IREIRBR—DEE () —> kotlin.Int

() —> kotlin.Int

>>> sumf (1,1) .invoke () / /18 invoke & A%

2

>>> fun maxf(a:Int, b:Int) = {1f(a>b) a else b}

>>> maxf (1,2) / /¥R _ETAHY sumf () BRECERPL, X B AR (5] 2R A 1 2 — 1 BR 2K

() —> kotlin.Int

>>> maxf (1,2) .invoke () / /18 invoke () BREUHAH maxf (1, 2) B3

2

A LLVEH, sumf Fl maxf)F) iR [F]{E & /& BR F SR

() —> kotlin.Int

X 5 Scala E AR, 7E Scala B, TANH KFES {} BIE 2 —FEH]:

scala> def maxf(x:Int, y:Int) = { 1f(x>y) x else y }
//scala HIBREFRERN {1, REZEEKRE Int

maxf: (x: Int, y: Int)Int

scala> def maxv(x:Int, y:Int) = 1f(x>y) x else y

//scala A {15 _EHE® { ) BIEESN

maxv: (x: Int, y: Int)Int

scala> maxf (1, 2) //EHERMH maxf (1,2) RE, BREER— Int
resd: Int = 2

scala> maxv (1, 2) //F_E
resob: Int = 2

Al PLEH, maxf: (x: Int,y:Int)Int 5 maxv: (x: Int, y: Int)Int 244 & — . EXH,

Kotlin 5 Scala ZE KFESHIMEH LRERTEEARM . WHRE T Z2EE MM invoke()pREL

sumi(1,1).1voke().

Kotlin # return 15 7] 2 M F I B R B E 44 sk iR [B], {H 2 7E Lambda FRIAF
return 15 A6, N B #IR Bl /MNERE . Hla0 T EmAaASREEAFE R

val intArray = intArrayOf (1, 2, 3, 4, 5) //BEH—/ Int HAH
intArray.forEach {

HiE F)

if (it == 3) return //fE Lambda ¥AINFH return HEIR[E HmiITFYNE R ET

println(it)

3
Cr

Han R

s IR o



22 Kotlin LR

1
2

B3 3 N aEZRE (GRILTIEH R+ F) break E45]) .
mwA 145 forEach A N —ME L BREL fun(a:Int), XE X REER) return 157 A2 Bk
'} forEach ¥, F S1% continue 1E 5] KR H .

val intArray = intArrayOf(l, 2, 3, 4, 5)
intArray.forEach(fun(a: Int) { //ZX£—1TELKE
if (a == 3) return //MEIEHIRBFIRE, HHLEHREZRE fun(a:Int), {H
FERI =4 EE

println (a)

IR

o= N

AT B HFE B return EA)IR [A] i Hihl, Kotlin iR AL T @Label (FrZ5) Refai)iR [0
EA], BHFE 2.3.7 FHIHEE,

2.3.7 1% (label)

£ Kotlin eh (£ 2 AT LR (abel) Sehiic. ARAEHM st Wbt AR @
., Wabc@. isOK@H#R & R HIbrZs . A1) PLH Label b2 44 #l return , break B}, continue
ERFIBEFE Gump) 1T M.

AR EVNL N
val intArray = intArrayOf (1, 2, 3, 4, 5)
intArray.forEach here@ ({ //here@ &— N IR%E

if (it == 3) return@here / /HATIE S Bk 2] Lambda RIEARSEZE here@hh, 4L
T—A it=4 BB FHIEFF
println(it)

AT

U= M=

A TFE Lambda FiAR I LALTIN T HR2% here@, 7] LLIX ABEfE: ZnBMHY Tl 3%
1 Lambda A HIFE AT A O HhE, 28 )5 R E A #%E A return@here Bb¥% 2 Lambda
xR iZtbE AL . XS N 5

FH4ab, WarbiE R, A E. S50 Lambda {8 #1742

(TN IEN

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

* 70 o
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intArray.forEach {

if (it == 3) return@forEach //IREl@forEach Ab4R%E T — M
println(it)

3
CrC

HanF .

o= o=

WL 1Z Lambda 1A R EUE forEach, B AFRATTA] ELERAE A return@forEach k¥

2 BEALBAT T —FTE A

2.3.8 throw FRiAT\

]

- Kotlin H throw 2 FRIEI, B HIERZFFRER Nothing. B EHHEH, 5 C. Java

EEHH void BB —FE.

>>> Nothing::class / /8 LIRS HERERF, IR[EIIXA Nothing ZKHIEHY

class java.lang.Void //Nothing ML 2| Java ) Void BAY

FATEARIS S, F Nothing K51 61X [B] B B8 £ :

>>> fun fail (msg:String) :Nothing{ throw IllegalArgumentException (msg) }

//IR[EIZERY Nothing, FBARZREKEASREIFENMET
>>> fail ("XXXX") //R fail () R, BLEHEMERE
java.lang.IllegalArgumentException: XXXX
at Lineb7.fail (Unknown Source)

FEh, WERAE—A™ throw FIANAMEMRES — R, FEE A HEREN Nothing,

(EVNCIEUNE

>>> val ex = throw Exception("YYYYYYYY") //ex FERANFHEXEN Nothing,

VU &z

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

M

>>> val ex:Nothing = throw Exception("YYYYYYYY")
// BAFH ex HIZRAN Nothing

java.lang.Exception: YYYYYYYY

A5, BN ex ZZ &8 JE Nothing R, EHEMME, FrUTEENSELS R

24 BRIEFS5EZ

Kotlin FeF3ATIN H S HISRALRBETIUE R —HBRIEFFR LD . XEEBAERF B [ E

FIfF SR (a0 “+7 8 “»” ) MEEREH . KERERFIIFTSE I T:

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

* 3() -
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KtSingleValueToken RBRACKET = new KtSingleValueToken ("RBRACKET", "]1");
KtSingleValueToken LBRACE = new KtSingleValueToken ("LBRACE", "{");
KtSingleValueToken RBRACE = new KtSingleValueToken ("RBRACE", "}");
KtSingleValueToken LPAR = new KtSingleValueToken ("LPAR", " (")
KtSingleValueToken RPAR = new KtSingleValueToken ("RPAR", ")");
KtSingleValueToken DOT = new KtSingleValueToken ("DOT", ".");
KtSingleValueToken PLUSPLUS = new KtSingleValueToken ("PLUSPLUS", "++");
KtSingleValueToken MINUSMINUS = new KtSingleValueToken ("MINUSMINUS",
"—=");
KtSingleValueToken MUL = new KtSingleValueToken ("MUL", "x*");
KtSingleValueToken PLUS = new KtSingleValueToken ("PLUS", "+");
KtSingleValueToken MINUS = new KtSingleValueToken ("MINUS", "-");
KtSingleValueToken EXCL = new KtSingleValueToken ("EXCL", "!'");
KtSingleValueToken DIV = new KtSingleValueToken ("DIV", "/");
KtSingleValueToken PERC = new KtSingleValueToken ("PERC", "%");
KtSingleValueToken LT = new KtSingleValueToken ("LT", "<");
KtSingleValueToken GT = new KtSingleValueToken ("GT", ">");
KtSingleValueToken LTEQ = new KtSingleValueToken ("LTEQ"™, "<=");
KtSingleValueToken GTEQ = new KtSingleValueToken ("GTEQ", ">=");
KtSingleValueToken EQEQEQ = new KtSingleValueToken ("EQEQEQ", "===");
KtSingleValueToken ARROW = new KtSingleValueToken ("ARROW", "->");
KtSingleValueToken DOUBLE ARROW = new KtSingleValueToken ("DOUBLE ARROW",

n::)n} .

KtSingleValueToken EXCLEQEQEQ = new KtSingleValueToken ("EXCLEQEQEQ",
mp__my .

KtSingleValueToken EQEQ = new KtSingleValueToken ("EQEQ", "==");
KtSingleValueToken EXCLEQ = new KtSingleValueToken ("EXCLEQ", "!'=");
KtSingleValueToken EXCLEXCL = new KtSingleValueToken ("EXCLEXCL", "!'!");
KtSingleValueToken ANDAND = new KtSingleValueToken ("ANDAND", "&&");
KtSingleValueToken OROR = new KtSingleValueToken ("OROR"™, "|[|");
KtSingleValueToken SAFE ACCESS = new KtSingleValueToken ("SAFE ACCESS", "

KtSingleValueToken
KtSingleValueToken

KtSingleValueToken COLONCOLON

?_n};
new KtSingleValueToken ("ELVIS",

new KtSingleValueToken ("QUEST",
= new KtSingleValueToken ("COLONCOLON", ":

ELVIS
QUEST

- = r
nr;-,n:] .
- r

:");

KtSingleValueToken COLON = new KtSingleValueToken ("COLON", ":");
KtSingleValueToken SEMICOLON = new KtSingleValueToken ("SEMICOLON", ";");
KtSingleValueToken DOUBLE SEMICOLON = new KtSingleValueToken ("DOUBLE

SEMICOLON",

".."}-
Fr r

KtSingleValueToken RANGE = new KtSingleValueToken ("RANGE", "..");
KtSingleValueToken EQ = new KtSingleValueToken ("EQ", "=");
KtSingleValueToken MULTEQ = new KtSingleValueToken ("MULTEQ", "*=");
KtSingleValueToken DIVEQ = new KtSingleValueToken ("DIVEQ", "/=");
KtSingleValueToken PERCEQ = new KtSingleValueToken ("PERCEQ", "%=");
KtSingleValueToken PLUSEQ = new KtSingleValueToken ("PLUSEQ", "+=");
KtSingleValueToken MINUSEQ = new KtSingleValueToken ("MINUSEQ", "-=");
KtKeywordToken NOT IN = KtKeywordToken.keyword ("NOT IN", "'in");
KtKeywordToken NOT IS = KtKeywordToken.keyword ("NOT IS", "'is");
KtSingleValueToken HASH = new KtSingleValueToken ("HASH", "#");
KtSingleValueToken AT = new KtSingleValueToken ("AT", "@");
KtSingleValueToken COMMA = new KtSingleValueToken ("COMMA", ",");
241 BAEFFILTR

Kotlin FEAERFRIM 4% (Precedence) U3 2-10 P,




n & %

R R

Kotlin A1 21 2P SEAR

< 2-10 BAEFFRIINEDR

7 5

B 5 5% (Postfix) =+, - 7.

2.9
,

B4 (Prefix) - 1, TT,

——, 1, labelDefiition@

AFRAEZE (Type RHS,
right-hand side class type ., as, as?
(RHS) )

Fe 5 EL4: (Multiplicative) * [ %

e (Additive ) + -

X [8]3E

# (Range)

(LERFAET

WK IR ) Infix pR %}

B, 25 Int 5 X R infix fun Int.shi(x: Int): Int {...},
XFEA 1shl 2, Z5[FF 1.shl(2)

Elvis #1Eff ?:
A fERF (Named checks) | in, lin, is, !is
Lt K/ (Comparison) < >, <=, =
FHEME X (Equality) = |=, !
5 (Conjunction) &&
g} (Disjunction) \[\|
w1k MR{H (Assignment) = +=, —= *= /= %=

NSEPIX LB E R, Kotlin N JoR/ERF A M) KRB — o ERF I S 82k
FHN B R B BT FE R B E
ff A infix IBHAFFRIC

242 —ICiEERF

L R IRAE AT B BR B B

KA T

operator EIHFFFRIC, HEXHRAERT BRI %L

— JCERAERF (unary operation) A BIZHERAERT. B IG A IRIRIERTEE .
1. BIERIRIEST
AT A R LB (SO BT T, 4 BN 2-11 .
< 2-11 BURIRIER
* 1k R # F A

+a a.unaryPlus()

—a a.unaryMinus()

la a.not()

PLF 72 B3 — oz 5 AT 2~ -

package com.easy.kotlin

data class Point(val x: Int, val y: Int)
operator fun Point.unaryMinus () = Point (-x, -vy) // (2) operator BIHfF

// (1) FEAEH#ER Point

i — A BB ERERT R A
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AL BRI T -

(1) AbFSEH Point Z(#E2K.
# (2) A operator X TS
MAAAS IR

package com.easy.kotlin

4
-
o=
limlt

1 %X, PR 2 unaryMinus().

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

QRunWith (JUnitd::class)
class OperatorDemoTest {

@Test
fun testPointUnaryMinus () {
val p = Point (1, 1)

val np = -p //BEEMEH unaryMinus () EE R EERIER "
println (np) //Point (x=-1, y=-1)

}
}

2. BIBFNE R IRIERT

inc()M decQERE L AUR Bl —AME, B A TREZSEH+E—ERIERNZEE. iTEMER
2R IE R IR [BHME = AR R, BARRBUEAIR 2-12 B,

< 2-12 BRI REIRIERT

* % = B 3 A
a++ a.inc()iR [F{E & a
a—— a.dec()iR [B{E 2 a
++a a.inc()iR [B[{H /& a+1
——a a.dec()i& [FM{H /& a—1

243 —ITE{EF

Kotlin /i) —Je#fERF A EARZFEAT. RV RIERF WHBRIER. 1HEIHFR{EE
TEFT MESAFRIESRT . Elvis 81ERF . WBHRIERT. PREBEERF. THBANT 2RI,

1. EREBEF

Kotlin FIEARZEFEIN. W . B, L. JUEBE/RE, W 2-13 finx.
< 2-13 BAREEFT

£ & R B iE A
a+b a.plus(b)
a-b a.minus(b)
a*b a.times(b)
a/b a.div(b)
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(AR TR

S
%= & = B x5
a%b>b a.rem(b). a.mod(b)
a..b a.rangeTo(b)
(MEZNE NN

>>> wval a=10
>>> wval b=3

>>> a+b /[ IEERAE AT
13

>>> a-b / | TAEERE AT
I

>>> a/b / | BRIEBEVE Y
3

>>> a%b / I BURBRERT
1

>>> a..b / /O BRAE T
10..3

>>> b..a / /30 FElERVEFF
3..10

] LA Y NE BRI AL U T TEEENEZTEHEIZFEAF a.b 5 b.a KX .

2. FHEW “+7 BHEFMER

56 ARG 2] 1

>>> My //String EBEER 7 INEERIERF

1

>>> 1+"" //Int KA HEHIEIEFA 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 1n kotlin.Int
public final operator fun plus(other: Float): Float defined in kotlin.Int
public final operator fun plus(other: Int): Int defined in kotlin.Int
public final operator fun plus(other: Long): Long defined in kotlin.Int
public final operator fun plus(other: Short): Int defined in kotlin.Int
l_l_ min

Fat

ﬁ\l.

M _ETE B 7B A PLE H, 7F Kotlin H 1+"" 2 A RN IFAFI(FHEE Scala iE 5, 51X Kotlin
BAKRNKI) , REeR AR toString() sR ECRAR N -
>>> 1.toString()+"" / /538 Int BRIN) 1 Bk string AR 1

3. BEXEHH “+" BHF

’

J

L]

FEAFEH— M EEE Counter EEF) “+7 @B RFRIEIN index ATHEUE . AL R~EIT0T:

data class Counter (var i1ndex: Int) //E%"’T‘“H‘ﬁ%’é

operator fun Counter.plus(increment: Int): Counter { //HE# “+” ZHHF
return Counter(index + increment) //H‘ﬁ%ﬁﬁﬁiﬂﬂu:index ik increment
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package com.easy.kotlin

import org.junit.Test

import org.junit.runner.RunWith

import org.junit.runners.JUnit4
QRunWith (JUnitd::class)
class OperatorDemoTest

@Test
fun testCounterIndexPlus() {
val c¢ = Counter (1) //FEH— Counter X%, #iEH index = 1
val cplus = c + 10 //WAHERKINEZER
println (cplus) / /iR [E] Counter (index=11)
}
}
4. inRIETF
in BEAERFEMT T containsO BRI AL, WK 2-14 Fiox.

# 2-14  in¥R{EH

% & R W iE A
amb b.contains(a)
allmb 'b.contains(a)

5. &I|iFRIRIER

51 U7 M BAERT

FH SN AR TEE I ESH get M set, WK 2-15 Frs.
#*x 2-15 ZaliREPERIERT

¥ . BEARRIIA)

* & K # F A
a[i] a.get(1)
a[i]=Db a.set(1, b)

6. ARRIEF

/NFES OB AV invoke R %L, FFHSEHHE SN invoke() R H

I~ i3 2-16 iz o

*x 2-16 AR REF

* & N #F A
a() a..voke()
a(1) a.mvoke(1)

7. S EHIRERIE
Xt TR EHRAE, Bl at=b, HiiRRERE AR a=ath R GXEESEAKRE: atb

RIE a B FRED o THEFBEERERT X N ) B B R En R 2-17 Fiax.

e 35 o
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#x 2-17 WWEHAMEREST

= & = W E 5
at+=b a.plusAssign(b)
a—>b a.minusAssign(b)
a*=b a.timesAssign(b)
a/=b a.divAssign(b)
a%=>b a.modAssign(b)

8. HESAIFIEIERT

Kotlin A PP 2R AY ) AH 5514 -
d SIS —1— (F5IHERFE—XF) ;
it === (fF [ equalsO)A|H7) -

% 2-18 HFSAFHREF

% & R W E A
a=—= a?.equals(b) ?: (b =—=null)
al=>b I(a?.equals(b) ?: (b =—=null))

“=" BAERTAE BRI EREIER AN ERNFRER, HTiRE null H. 2EE:
R a A2 null WA equals(Any?) e £ 3R [F] HAE ; 750 (B a ===nulD) H11 5 b===null
HIME FFiR 9] .

M5 null BB, a==null 4% H #h##N a===null.

Q3FE. —M—FaEH.

9. ElvisiR{EFF?:

£ Kotin #, Elvis #AEFHHF € & IR null #H1TEHEE . L2
y = x?:0 //EH Elvis #1ERF2:

T

val y = if(x'==null) x else 0 //FYH] if-else ZH

E 2 R AE null :‘E’:é‘f’fiﬂl‘ﬁﬁn
Elvis #1EFRF “7.7 &— 2tz ﬁ%‘%‘ WRE —NREEONE, W BEIE—MREE
B N IFIR ] F % MEES. R = FHFEHAFR A, R RBEREFEEHK
R AFE
Kotlin H B XFER =i B4 true?1:0, BUMALZ =2 if(true) 1 else 0, T Elvis #:4E
R G TR AR = Jois BAT
BATE Java FEHF = TBBARIEEBEEEETETERIK, ~FIWT:

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

L

*» 3G
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o] DI{# A Elvis BERFEUM AR Z :

String name = "Elvis Presley";

String displayName = name?:"Unknown" //EH Elvis EAESRT

Al LUE H, A Elvis #AERF “2:7 A0 H A BIMER] if---else S5 EHEMHET . F-
Elvis #/EfF A A null GE4 | NullPointerException) , (WA EE A &,

HH

Elvis #/ERFHIX NI EEFE Spring RIARIE S (SpEL) FH ML, 7E Kotlin H 4R %E

e

>>> val
>>> val

>>> y

0

>>> val
>>> val
>>> y
false
>>> val
>>> val
>>> y

>>> val
>>> val
>>> vy
abc

X
Y

P4

o

ASCEIXANFFE T
ANV 7/

)

= null
= x?:0 //FhHZHELE: if (x!==null) x else 0, WA x===null, PFLL
% else 473, 1R[HE 0

= false

= x?2:0 //x & false, XN HHE x'==null, FFLLREMEMRE x & false

— mm

x?:0 //x'==null, 1R\ x KM1H

"abc" //x'==null, 1&[FE x HFME

x?:0

10. EEEHR1ERT

Kotlin H fir G B EL 8 R 1A AR 3% ¥ AT compareTo() p& £ 1Y 1/ Y , 1X ™ eR 20 75 Z23% [A] Int

{H, BARRIXTRIIC RUIER 2-19 FoR.
%% 2-19 HEBRURIETR
= & = B i 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
11. HinfixeR 8 B & X PEIRIERT

BATET DU 5 X infix BECRSCIURSHEERT . REDREImT

data class Person(val name: String, val age: Int) //FE B Person #iEE

infix fun Person.grow(years: Int): Person ({ / /B Person XA BEAERTFERZEL
return Person(name, age + years)

}

AR G -
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Kotlin M2 HEF T SE
package com.easy.kotlin

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

QRunWith (JUnitd::class)
class InfixFunctionDemoTest {

@Test fun testInfixFuntion () {
val person = Person ("Jdack", 20)

println (person.grow(2)) //BE AR
println(person grow 2) / /P& FRIEF T

}

B R

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

25 € = B

FATHE* kt Y AF 2k 75 B package f 44 =¥[8] . fi0, 7E PackageDemo kt JECAS A,
TR 7 =0 BH AL

package com.easy.kotlin //FEHA

fun what () { / /LR PRES
println("This i1s WHAT ?")

}

fun main(args:Array<String>){ //—PMMETHEREER —1 main ()R
println("Hello,World!")
}

class Motorbike{ / /B E AR
fun drive () {
println("Drive The Motorbike ...")

}
}

Kotlin /) H X 58 ILILES, JEARHE N HF] IEXHRGEFRIEENME.
N R —ANMiR 2R PackageDemoTest 5 PackageDemo 7E [ —/NEL N, FATMA FEER
MESNFZMEERE, ] UIEAEE SR

package com.easy.kotlin

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

QRunWith (JUnitd::class)
class PackageDemoTest {

s I8 o



#2E  Kotlin iEyEHEA

@Test
fun testWhat () {
what () / / Fl— /A 44 25 (8] F B R Eoe] DL E A A
}
@Test
fun testDriveMotorbike () {
val motorbike = Motorbike ()

motorbike.drive ()

Lrh, what() R #(5 PackageDemoTest ZR1E [F]—Muar & =58 T, KHtkn] DLERAR,
/Iw‘j?%?f A. Motorbike 2 5 PackageDemoTest ZE[q]H 74T -

WRANER—E T, AT ESAS SRR E . Blan, FRAILE sre\test\kotlin
H % T #rd—) package com.easy kotlin.test, {# | package com.easy.kotlin T [H HJZE A1 R %X,
2L

package com.easy.kotlin.test

import com.easy.kotlin.Motorbike //F A Motorbike

import com.easy.kotlin.what [/ FANBEBERE what ()
import org.junit.Test

import org.junit.runner.RunWith

import org.junit.runners.JUnit4

QRunWith (JUnitd::class)
class PackageDemoTest ({

@Test
fun testWhat () {
what ()

}

@Test

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

}
Kotlin 2 ER i\ 5\ — LBt A 2] 4™ Kotlin S

kotlin.*
kotlin.annotation.*
kotlin.collections.*

kotlin.comparisons.* (H 1.1 #2)
kotlin.io0.*
kotlin.ranges.*

kotlin.sequences.*
kotlin.text.*

RYE HiInFEbeS NI,
d VM F& LA SATHAH:

java.lang.*
kotlin.jvm.*

d ISFE LEEFIASFEATHRE:

Ll




Kotlin M]3 H) S 5§

kotlin.js.x*

26 N FE /) EHF

BT AZR ], FAT] LLE 3] Kotlin BIEVEM 28516, ANME Java AR, TS
EAMEREEMEZSE. EFHPETF, RITB%AEAL Kotlin &SI J. 5 3 55
I8 Kotlin {)Z2R R 45 5 0] 587,

« 40



£IEF RBERGSAFRE

5 Java, CHIC+HES —HF, Kotlin G5 tHe “FHERUENREES” - BE, fWiE
ESTHRERGTENT
J BB A RIE T A IR
J anfATigefEiX LR A
O X ERA Y [a) anf] HARVEA
WATERAZE S PR EHBR Y T k% 548 5e % 5 2 R T Pr o B A N R 7 22
% /b A A
RAURGAESHIES ZEAEFKIER, FEEFRIESRFER AR EE BT
TR BRIESC TN . B —MREIES T, A M ERNRE RS, FSRAUES
R BRI RS T SR R ISR B R, RIGE F Re Gt s AR P RO SE 1. 281, A 2RISR
RERKAE, ULEAZ/DHAIREIRERFSRBMIR, A .
A E B E— T Kotlin FJZRA R4t

31 ZE B R %

EA (typing, XARRAFRIR) HILRERZIR T — 4L LU LRI R . SRAE F Al
A& HBUEET R (WARE) MR BONETTENLF, (B EBUEHASE B — A0 R
U AL ), BEFEVAX At as ol . A, 7R, BEEUE R RBW LS EE
PR Bt &, MNMiz/E AR L .

3.1.1 RBRZRER
FHKE RS, RFRTUMELE L. T KERITAR AR, X IE
%ﬁ%@%%%%%ﬁ?%mﬁ@ﬁéﬁﬁ%mfhz~

L

FHhh, FRSRAREE R RER ARG ESHwmiIEdS. SaI5REES ML,
TRAMERXFH, #SRYUMESEINS LHE.

A TR, FADEF DUEFHgE R B T/E. XfEAEIRATT IR &SR
BExRBEHMBHR B, i, Java PRFRFEA char[]s={'a''b'c'’} FFRFEHEIKA String
str="abc" A& B (6 B A A M R B AR SLB . R w2 A

FREAHARE B T

s
_—1
-




Kotlin M A3 33 H) 3L 5§

jshell> char[] s = {'a','b','c'} / | FRPEA
s ==> char[3] { 'a', 'b', 'c' }
ishell> s[0] [ /i E—uER, EETHRZO
SEC =2 Lol
jshell> s[1]
$4 —=> "'
jshell> s[2]
==
FR AR T
jshell> String str = "abc" / /75 B
str ==> "abc"
jshell> str.toCharArray(); //String KRR A BUH
$7 ==> char[3] { 'a', 'b', 'c' }
3.1.2 Java XBER%
Java K7 2 Gt v] LLTaj 5 H 7T T A B 3-1 SRR
byte
ot ok AR S TE
' FE AR RHE R AE
U el (TR
- H Y73 —RNTF -
ELA A (primitives) ©f EUE B
double e
k 1 fEt% b
Tl @  char
iRl ® boolean
F2 ] =l (interface types) g;ﬂ E' j%%%%%ﬁé*ﬁ
" . ~
JavaZ3 il Z 4573 —~  9|F 2% (reference types) o|2ZH KM (array types) HNTE, v eiE
| SUUL LR, type variables){ (e & 77 fEHE 7
¥ /% (Annotation) ., REHE R
}ZE 5 (enumeration type) 5 [ FH e TR FR X SR
Hu il
— PRSI HE © 232 | Fjnull
<] 3-1 Java KA ARG
T Java P H null, HIRZELE “H1” BT . 0.
int 1 = null; //type mismatch : cannot convert from null to int
short s = null; //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 10 = null; !/ HRE
int ] = 10; / /% ok, {HIiZ{THI# NullPointerException
AR R G 5| AEHE R ER, WA TR AT




O EAFIRBEG R, 7

RER)

F3F RERGGAZRA

Rl

X —BRNTF, REE BEREAAEER L (T

O SIHEERAERACIER, HaERLEGESIH (AW Z2E—8RAF, TXR

HIBAARE BN TF L, AR5

3.1.3 Kotlin KB RS

F L T B 51 A 95 [a) HE TR X B L

Java Jg — ML “AiE” W AN REEES, BN T RWET LRI T EAE

ERA. AT R R X R AR S
T XN AL SRR (wrapper class) , int B33

SRR G, Java AR —PIREATIEIRBE G| A
S/ Integer, M Java 5 H4R5IANT H

AL /RFENLS], (15 0] DA B . Java NN R AR AYSRAL T AH R B 24 SR
3 JR453E%: boolean, char, byte, short, int, long, float, double.
Q MHMNA)E3EZEA: Boolean, Character, Byte, Short, Integer, Long, Float, Double.

Kotlin 53 | JRipkA, RAEIEER, FiFdst

e, JEX N HEARSRA AR N IR IGREL

Kotlin R&%iZEA 43 Am] 253
null F{E Bl A] SRR R T IR o IXFEFLL

ﬁﬁﬁ)‘j “5‘?’&” )

Kotlin B E IRt 3-2 Fras.

NIl

Slring

EE

SRIMIAN AT 25 2R

=m USRI R, = B Bk

Kotlin tha| \ T A 2326, 04 AT ALk

15 A2 5],

1 22 TA) %) 73 H — 2k B Y

MyCl

ass Nothing?

\/

Nnthmg

%] 3-2 Kotlin 2284 E IR 4514

I XA A AT SRR, SRR T, KKK 7 T e 7%

T Kotlin T FRMS, ArfTEAE Java o

FIT7I o

Kotlin 51X W f) 7] 5 B 73

SAN A =

~ Java B

R AR R R AU N, ANk 3-1

A 2R AR RT3

S, N3k 3-2 Fias.



Kotlin A 11212 SEAR

< 3-1 KotlinF I FHXB S5 Java [R IRV FHE

=

Kotlin Java
Int it
Long long
Float float
Double double

< 3-2 KotlinF A ZH FRE SJavah R EHFHLE

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

{E Java F1, NFEAREFRA 25| A 87 R A B B FE B2 S ) 3R R E, Bl int
¥ AN Integer. 31K, M Integer ¥ A int B 2 IR H#E/E - HE‘E, 7t Kotlin FH{ETHFHH
Int 2|0 S FRMY Int?FEHATRFEERIE. R, JETH) Int KB W 9 PR28 H S PFRFE R
BEARHIRARR int, FREPRRBSFRRTE . Hl0 AR, 248 Int BE K,
a===b IR [B|{) /& true: T X4 AN Int? &, a===b iIR[A|{)Z false.

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

>>> a===b / /5| FHE%%
true

>>> a==b / /E RS
true

- HR Bl E 2 true, KA av b ENTE R LRGRBSFER], RPLLT Java FRIEEA
7R,

>>> val a:Int? = 1000

>>> val b:Int? = 1000

>>> a==Db

Lrue

>>> a===b //A]FEH Int?>FWT Java FH) Integer BEER, XH a. b 5| HPIHEFHF
false

ATUUEH, Za. b AN TRAR, a 5EbRFIHEAFER. “FT7 SHIM UL
nzR 3-3 Fas

7 3-3 Kotlin gy “FF” SiithAA
“FT S Il g€ 1t AR
e, EZEiEFER AR
HTieH, B2 E, mAL5H
TEFTEHE, MULEE, mEEkESIH, RERE B4 AR

100

AHAL, Java PRIFAM ZE—DBOARFRFIER , XPNEARE T[], ZNHFES LA
WAF A K “MRHE” - Kotlin HPRF T XN E2H 288 75 B )57 . Kotlin {5 B B 1 E H Array
SAIRERBARR . X Array FE X T get. set HFERE, [FBTHE— size BHEARE

Id_}_‘l.

-



F3F RERGGAZRA

HEPKE, &F— MR BEIEH TR FIERF Iterator ) BREL iterator(). TEHEHIE XU T

public class Array<T> {
public i1nline constructor(size: Int, 1nit: (Int) -> T)
public operator fun get(index: Int): T
public operator fun set(index: Int, wvalue: T): Unit

public val size: Int
public operator fun iterator(): Iterator<T>

Hrh, g R EER AT AT LLX 4

>>> val square = Array(5, { 1 > 1 * 1 }) //¥iE 5 NI ERIEH, TEVBER i1
>>> square.forEach(::println)

0

1

4

9

16

1

E 4n 21 #2 4% F B9 /2 boolean([]. char[]. byte[]+ short[]+ int[]+ long[]+ float[]. double[];

Kotlin E#AFH T 8 4N#THISRAI KT N X R ImFE s 5 -

BooleanArray
ByteArray
CharArray
DoubleArray
FloatArray
IntArray
LongArray
ShortArray

32 A FE R B

gy F Java A1 Android FF k& B R 7 24845 5% (Null Pointer Exception) . K NH
T R SEEDERARN R T ZAHE, b AERIEFAS K.
B2 R & E A B R B Bl K ILIX R TR E 7%, HREBE XN g ?

ARRIEIES IELXAMA . Kotlin HARMWAHI 4. 7E Java 8 F, FATATPA{#E A Optional

RADRRIE AT T HIREL

package com.easy.kotlin;

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

public class Java80ptionalDemo {

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();



}

Kotlin A1 2P SEAR

//Optional EHMHFH] orElse HiE, FMT Elvis RIAKXAELHE

BATIER, B
3
0
(H 2 X R ARA A4 “ILHE” -
XX AT, Groovy it T —HM &R @M/ kv MEIERF “2.7 .
user?.getUsername () ?.toUpperCase () ; /] ZE RN 2.
Swift A RMWUH)IEZ, RAEHTE Optional HZEH |-
Kotlin 1 H T Groovy BH &4 WHFAF, FH1L T Optional ZKREIFIEH, EREEIT
ERM T JFHEIA “?” , BiRIE T Optional F1E X.
L1 Java 8 {5+ F] Kotlin SREFL A E NEE. “OUH” T
package com.easy.kotlin
fun main (args: Array<String>) {
println(strLength (null))
println (strLength ("abc"))
}
fun strLength(s: String?): Int {
return s?.length ?2: 0 //? . eZE|AHN, £ Elvis #{EFRF
}
Horp, A String?[FFF3R 1% T Optional FJEE, FMLEZ T, WFITNERBE? &
Z—H T,
iLF Java 8 HJ Optional $2{LH] orElse:
s.orkElse("") .length () ;
HAF Kotlin P& 585 &% W) Elvis Iz HAF 1 :
s?.length ?: 0O
MEZ T, BITEHFH 2B HZKEEH Java 8 #) Optional W ?
i = K
33 HEBRER
36 Java F R —HE null BYPECERACHSIE ! 23RATEEH JTava R BIR K, FRATH
RIS KL R . ERFEATALHIES] NullPointerException, i 75 Z7E M HE 2 FI A5
A e 2 54 null,
Kotlin IEWNR ZIMARRIEES —HFE2TLEN. HARINFEEL NI THKEU/FS
“T?” REAMaAthIE E — PO RBRH T B HE AT

BAIT X LT

« 46 o
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3.3.

F3F RERGGAZRA

>>> val str: String = null //ZwEAEE: AA]F String BRR) str Z1EREE null
error: null can not be a value of a non-null type String
val str: String = null

Fat

A LLE R, XEAGETERIFE, FN String BEIUARFE R null.
—ANA] DARAE A null # String SRRV IEH %2 String?, AT

>>> var nullableStr: String? = null

/ /B KM String?, nullableStr Al e SHETIRET BE
>>> nullableStrnull

BATHRKE—T Kotlin FxkT null B —H58BREHE . null 5 null ZFHZFER]:

>>> null==null
Lrue

>>> null'!'=null
false

null iIX/ME LSRR, null A% Any 228Y, #il0.

>>> null 1s Any
false

{242, null & Any?388Y, #ia0.

>>> null 1s Any?
true

BATERFEF null AP EFIRE R4

>>> var a=null

>>> a

null

>>> a=1

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

M

MBS B PRI LLEH, null 2R Z Nothing?., KT Nothing?H) N %, WH=T1EJEH

]

1 REFRT "7

A GE B2 H 7 1) nullableStr SR H g PEE %, Bl T AR B

R -

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

nullable receiver of type String?
nullableStr. length

M

1 B ACHS o VAR 13, nullableStr 1] §8 & null, FATFEMEHZ SRR “2.7 Kif

>>> var nullableStr: String? = null




Kotlin M]3 33 H) 3L 5§

>>> nullableStr?.length

null

>>> null ableStr = "abc"

>>> nullableStr?.length //ZE&RHEARF “2.”
3

HA7E nullableStr!=null i 42 H H length J& 4.

|

)

339 3E |£ﬁ—h-==”n

Kotlin AL T Wi S #HAERF “17 , G 2 RAN R ] LU A R J5iAeE Bt (2
B null, Bl FEEREH R, AR T

>>> nullableStr = null

>>> nullableStr!!.length / /P 2 TRE A E
kotlin.KotlinNullPointerException

3.3.3 Elvis BEfF “?:”

i F Elvis #AERF “2:7 RZA%E—/NE null FHI TR &ME

>>> nullableStr
null

>>> var s= nullableStr?:"NULL" //3 s #& null BIE{%, IR[E"NULL"ZARF
>>2> 5
NULL

o
au

34 %F Bx ZFE B

AT RATNE Kotlin H PR . Unit. Nothing. Any S H X R f) ] 25287 Unit?,
Nothing?. Any?,

3.4.1 Unit &8

Kotlin 42 f XA HIE S . £ Kotlin F1 g % Hl i a2 Rk (B 7 A=K
EH. REE) .

Kotlin F ] Unit ZBAISCH 175 Java F ) void —F& ) IThEE. S BRUL, XA Unit XA
A ARz A4b. EREXIWT:

package kotlin

public object Unit { //Unit KRR — object X HRKA
override fun toString() ="kotlin.Unit" //toString () REUR[EI{E

}

AR, B— P RBOAE IR BME IR, FRATH Unit SRR IXMFAE, A Z null.
KZEHHE, BINTHFAEFEELS MR A Unit, 50 7 BH— R E R 212558 K Unit.

e

« AR o



F3EH

RS =ENT e . AR BIn T

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

Hello,Unit

>>> helloUnit
kotlin.Unit

>>> println (helloUnit)
kotlin.Unit

>>> helloUnit 1s Unit
true

A LLE H, ZA5E helloUnit §92

QRunWith (JUnitd::class)

class UnitDemoTest {

R ARG HA] 7 RA

//BREHIIR B R AL Unit

//FBrZ® Unit KA

@Test fun testUnitDemo () {
val url = unitReturnl ()
println(url) //kotlin.Unit
val ur?2 = unitReturn?2 ()
println(ur2) //kotlin.Unit
val ur3 = unitReturn3 ()
println(ur3) //kotlin.Unit

}

fun unitReturnl () {
}

fun unitReturn2 () {
return Unit

}

fun unitReturn3(): Unit {

}
}

PR H A 2K A —4£, Kotlin.Unit 23

Any?, Unit B8 E R E/WE 3-3 Fras.

3.4.2 Nothing 5 Nothing?2&#Y

E Java H, void NEERER
32K Void =2 void H)Hsh3&EFEE

1"1~L

PLHEIR [FI SRR B NIX AN KR E ) Void 257,

| Unit? ANy

SR E Any., TR Z

/ /ZEREUE, 1R

/ /2, return

S kotlin.Unit. N JLF 5iE 25 HY:

KARRE Unit

// B EHIREIZEA Unit

Any?

~_

A, i

Unit

HEHIRA, HARIEN

%] 3-3  Unit BRI E k4544

TRAELE— AN TR IR

{E 3T EN %t

A

(1
e
il

H. {HAETE Java ;37@/\@1

]
>y

B 5Kz /& null B,



Kotlin MA ]3] 3EHSE 5

RAG =60 F -
public Void wvoidDemo () { / /BB FERIRBEIZERIR void
System.out.println("Hello,Void") ;
return null; / /X IRBIZERY Void B A iE R EEIR Al null 1B
}
MNAACAS a0 R

@QRunWith (JUnit4d4.class)
public class VoidDemoTest ({

@Test

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

}

XA Void X Kotlin H A Nothing?, HME— 0] 8 V47 0] B3R [B14E 2 7& null.
i 3.13 7 Kotlin KA E Wk ZEME (F 3-2) B, 1E Kotlin 288 Bk 2B B K
=5k & Nothing 25%!, Nothing 258 BRI WE 3-4 Fizs .

-

Any?

My(lass?

Nothing?

+
‘ Nothing I

%] 3-4 Nothing B8 = k454

Nothing R E X 11

public class Nothing private constructor ()

//Nothing HIM)i&E R B2 private B, APFILIERIE Nothing X4

XA Nothing() A~ BE# SE B 44 -
>>> Nothing () is Any  // eI, FAEAR EMERBERRAER

error: cannot access '<init>': it is private in 'Nothing'
Nothing () 1s Any

M _ETE RS~ ] 5 R] LU H NothingOANAT 417 1]« 2R —1> BRI [B1{E 72 Nothing,
MUERE XA RBUK AN =H IR EE .

{H 72 FAT9] LA A Nothing SERIE — N M EATFAERTIR [BUE . 1l 11 EmptyList H [ get()
BR %

internal object EmptyList : List<Nothing>, Serializable, RandomAccess ({

override fun get (index: Int): Nothing = throw IndexOutOfBoundsException
("Empty list doesn't contaln element at index $index.")

//get BREHJIR[EIZRAZ Nothing




i

| Nothing 1 ¥IXA> getQOBREHIIR [FIZRAY, K98 AKZEA =ik [B] A

F3F RERGFHATRA

}

— 2R List A getORE, HEWH T IndexOutOfBoundsException, iX /™ {& B] A
H, 12BN

.

T A5

47 0 Kotlin F774E FE BT B exitProcess() B % :

@file:kotlin.jvm.JvmName ("ProcessKt")
@file:kotlin.jvm.JvmVersion

package kotlin.system

@kotlin.internal.InlineOnly

public inline fun exitProcess(status: Int): Nothing {

//exitProcess BREFIIREIZEA Z Nothing

System.exit (status)
throw RuntimeException ("System.exit returned normally, while 1t was
supposed to halt JVvM.")

}

QEE- Unit 5 Nothing Z[EBIXAIZE, Unit REREXITESERAIREIZEREE Unit;

=5 .

3.4.3 Any 5 Any?2H!

IR S

Nothing ERHRIENITEEREKIEAZIREIR (5 Java 8] void fHE]) .
Nothing? ] DL R0, & —/ME null. QA ~H1 0T

>>> var nul:Nothing?=null
>>> nul = 1 //Nothing?Fg | null {EZ2%F, AgelREAL{E

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

Fal

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

Fat

>>> nul = null //Nothing? HEEM{EAN null {H
>>> nul
null

M BT B~ R] LLFE . Nothing?ME— R VFRIMEZ null, B4 FH/E(EfTa] 2538

W% Any REJETREE RS
, Any?;& Kotlin B E IR E W HI & vwm. Any KA

JiR. Any?7& Any
3-5 7R

>
=
o
i
F
I
=
Ht
WJ
A7
i
ll
)

NIl
>r
!
=
Y-
I
Jber

71

String? ] Any |

String |

K 3-5 Any BRI E IR




Kotlin MA I3 3EHSE 5

(AREENIIF

>>> 1 is Any //Int KAH) 1 & Any KR
Lrue

>>> 1 is Any? //Int BRIF) 1 & Any?22KAY
Lrue

>>> null is Any //null A Any RH
false

>>> null 1s Any? //null 2 Any?%’éi—ﬂ

Lrue

>>> Any() is Any? //Any () Any?3H
Lrue

3.5 BN S IR iR

Kotlin fEIiZ 1T B 1s HAFFFEE B E s RIEEXN e B E4aERM. £
—AEH T, ATHELE Kotlin FEH B AFEHRBIERF, B FSREATRER is 2
&, FEFRENBEAN (ZEH) F. TEonBREirad.

351 isiZET

is BEMAATURAENR A B 5RFERNRA X FHfE (XN R A & X BREFIRET
X B, B[P AHFREE IR (Bs) 2878 THEEIERAE (40 Int, String, Boolean
%) . CHHEEW A is iz HLF.
& FZHLFEAL Java F /] instanceof:

Jjshell> "abc" instanceof String //Java FH] instanceof #{EFF
$10 ==> true

7t Kotlin #, AT AR THNEEEH s BHAFRE B ERAXls, BN R 25
FEsmERA,

>>> "abc" 1s String

TLrue

>>> "abc" !is String
false

a

>>> null 1s Any
false
>>> null 1s Any?
true

(TN INRE

QRunWith (JUnitd::class)
class ISTest {
@Test fun testIS() {
val foo = Fool()
val goo = Goo ()
println(foo 1s Foo) //true



F3F RERGGAZRA

println(goo 1s Foo) // T3 is LE=true
println(foo is Goo) //XZFK is FF=false
println(goo is Goo) //true

}

open class Foo
class Goo : Fool()

352 XREBFIEHR

fE Java fCHS, 2434 1{# H str instanceof String S H|Wr HAE A~ true BIB{E, FRAIAE(F
] str AR &, i T BT T o | A R A

@RunWith (org.junit.runners.JUnitd.class)
public class TypeSystemDemo ({
@org.junit.Test
public void testVoid() {
Object str = "abc";
1f (str instanceof String) {

int len = ((String)str) .length(); / /S5 2 g | B H 2R A Oy String
println(str + " 1s instanceof String"):;
println("Length: " + len);
} else {
println(str + " 1s not instanceof String"):

}

boolean 1s = "1" instanceof String;
println(is);

}

vold println (Object obj) {
System.out.println (obj) ;

}
}

MK 2 BUF O T AT ZAE Kotlin AR A B AR IIRIERT, R iR4s 2 BREX A AT 22 MH
K is 188, FHFERENBIMA (ZER) Fik.

@Test fun testIS() {

val len = strlen("abc")
println(len) //3
val lens = strlen(l)

println(lens) //1
}

fun strlen(ani: Any): Int {

if (ani is String) { //ani ZEHERMIMERZ String R, FFEHSHFRERRR
return ani.length
//IXBEH ani BRICKL R String, A LEIEMEAN String EAUEH
} else 1f (ani 1s Number) {
return ani.toString() .length
} else 1f (ani 1s Char) {
return 1
} else 1f (ani 1s Boolean) {
return 1

1y

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

as IBHAH THAT S R B KA, inREEHAEM 518 2R HAE,
HW DT, MR RBAFHKE, FH as?2i@H A7 R [A] null,
AN

>>> open class Foo / /XK Foo

>>> class Goo:Foo () //FE Goo
>>> val foo = Foo()
>>> val goo = Goo ()

>>> foo as Goo [/ R ABe sl o+ 1A

java.lang.ClassCastException: Line69$Foo cannot be cast to Line71$Goo
>>> foo as? Goo
null

>>> goo as Foo [/ FREIA] DL 9L 2RAY

Line71$Goo@73dceleb

A LLEH, 7E Kotlin 1, RFEEEE I ATFRAN .

1% B8 Liskov B#JAN, XEFHHEATFHREN OOP B EiE KR, FATFEBRTHEEX
KFA W ERRIEZ A0, SEATBLE s UR B SR, TSI B R T IR
HIR R, Pt DUX PG 32 AS Fe VR

3.6 AN E /) F

Kotlin L5 AR M, ERFENHAE “TBHT 7 T 7% . AR, Kotlin H
I T ZEWAR “2.7 & Elvis #1ERF “27 , [FARJRMPIAEEERE IR
Kotlin f{)2EH KRGk Java NI, —F, Java ) JRIGZEA 520 28 R7E Kotlin
#hgt—RIM AT KR,
Kotlin Fi4 5| A T Unit, Nothing S5k R, FEEF IR
IR 7 B INFTE A — B4 .
BATET UUE A is FRAERF R AW R LB R A, R as BAERFHIT R EIR Kk,

e

BRI RS /KA iR [E

R

« 54 o
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£ 4E X5EEFNREwIE

R 5 TR — 2% > Kotlin [ [3] X 5 A2 A B8 £ G A2 HO SCHF

A & F B2 Kotlin [ [7] X R4

e

SRR .

4.1 MEEIXTREBIZE L

20 22 50 ER )58, £ Fortran iIE 5 %95

KRR EHZ “EREE” , RS ArERIE L
1 7 A Begin End AR RHIFEFFER, fERANZEL

1 (1960 4£) ¥,

1, A1 2] T Kotlin BE S A BRI KRR FIN, A&

REFEFFRS, BT ERAEENG, R

| IRAR B AL PR

@i, £ ALGOL60
RaRHY, PLUEE R EA]

5EFHRIMFAZZEMMNR. ERHEESTEREMR 7EE (RO HHl. a, &

20 22 60 FALE

i aEf T 72 T Pascal. Ada. CiESEEFHiE=H,

SR RE e A AR T RGBS A 1R

58, 78 ALGOL At EwfFé| A% 7 Simula iE =, BE14E ALGOL Bt

, WSCHRFRAEAK . HoJa i A e fa SLan ] 4-1

7S
60FE{Y  TOHEAY 804X 01X
e ey
s - : : C++ o 11
Simula67  CLU Flex Objective-C UML(Unified Modeling language)
A1 AT 2% % Pascal  Smalltalk-80 SFJ{%%[(E?;?LU“ Visual C++/BASIC
GEALH Eif
Modula-2 Etlz;fggrl”—r’—% Java
TSR S OO REZEEEL
B4 BT B 5 R
OOPLHEH i >k
PR« (EREEREREM . R MR . 8%
A 4-1 R R GAE R T 52
B4E « 91 (Alan Kay) J& Smalltalk (1970 43| 1980 4E) M4 SRFEES KRB
Z—, WEmENREERBHEIBANLZ—, R, MidZEiCAE]

A Windows GUI HZ

SRR BN

i 3¢ - ) R A8 2 AT B

T . EEHRH PC B BB B2 48 « 2L, FrPAAATERBLFR
fiboh “Tis KIf” o MR 244 1T 88T )7



£
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REIZAL,
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Java &2 — i
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JIER R,
P REETPERT: RAZENRRA TR, 1
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d

J

gl

AEPTERfFE . X
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BRE) AR Bl
[ X RYWAE -

e Lo,
HI

i
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f

THEAL
J5i A M
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JiEN
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FEFF 2 X RIS
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TR IE
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H
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g|

AR

B— I NEHEEEHC
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AT REA HE
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ER AR, X BACE AR 1%
fEREZE SN E R GZHERS

BA1 2 Ul — AR i BOR D HE R B SE LY
-EFNEENS, FRMAEE
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SHY
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1) 1] fet e AR S Y 7
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?
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AT R E R

077 AN A FGA T AE | T 2+ % fE R E 49 ek AN AL A AR 2T 2?7 £ OO

SLRIBNZAT, mARVATARA P, oMt ik, R, AL CLE|A T AEMEL
A G T M E, A T %, RNEBBLRAMERANRMEER, ZIFNE4%,

FINA, X WG X R FLIE B 6 LR A

0[] 6} G g B LI SiEtE: SR i i) (%) b sk IB % ) @, AR IR &,  FFHd B X

LEHYIPIARAE, e R R R ARG HAZ O AT DU 4-2 AT 2000

- N
LI LT
4 A Y LB TR
I
TOHL S s
AN
' v
S
. . | 0L G AL £
HE 2 15

K] 42 T i R I S A

T [ X R G REEE T IR, SE I N SRA R ) AU SI A0 v, AR AT 7 SR D5
Fo THI )X 52 g R 1 o 41h 52 H OQBEE Y 1)l ORI R ST . X BRAVEER 2R FLAR IS4,
He

RN AN R B A . O T T )5 B G B R 2E A 2 B 4-3 B
iR

B R+

WIS O RS S () HLRES, AREE,

AR X YA BURFE . T TR R A RFTHIHY R
{0l B (Dependence Inversion Principle)

4L (encapsulation) E}’I;QHE‘ ST N ETE—

Wﬂi
T RHERE. FaAE
#k# (inheritance) E:l_ﬂjﬂ TEFRARYE, FEHETE iz e [ ) 2 ) 46

” o] IHAEERRTA B PR 7% | LEECR T R S S S SR

! N "1 H e 1A

il N Vv

\g{? (polymorphism) o G SRR BINYFEET o

THREBIZSITIK X5 R AR TR AT H %S
[dynamm dispatch) EEZE R ATALN < o3

B EF

UML(Unified Modeling Language)%;— @&t iE =S

WMEEE (BdRG) 5170 (Hi&)
Pl 4-3 T [m) 6 B G 1 2 A Mo

« 57 o
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42 m BE £

AT A Kotlin ) SRAIE R BAIHRAE . EREFERIFHAMMEH, UALEE
BR BONNR 3G BB IR S

421 zT%

i class KEEF A RIS, A0 PLE B — M 4 BA TR ZE:

class AnEmptyClass

fun main(args: Array<String>) {

val anEmptyClass = AnEmptyClass () //Kotlin FAFEMH new
println (anEmptyClass)

println(anEmptyClass is AnEmptyClass) //X%5EH|R AnEmptyClass KA
println (anEmptyClass::class)

IR

com.easy.kotlin.AnEmptyClass@2626b418
Crue
class com.easy.kotlin.AnEmptyClass (Kotlin reflection 1s not available)

4.2.2 FEARRFNH)IE R

ﬁ&

E Kotlin 71, FRATAT PATE 75 B 2R A I3 [F] I 7 BA MGG R 3, TRVARS U AE SR 5 TR
AFESEEHERBNISETER

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

/ /75 WA 8 BR 5
override fun toString(): String { //override Xi¥, EE toString()
return "Person (name='Sname', age=%$age, sex='"S$sex')"

—

}
}

fi FIXFE TR VE B8, 0] DL F Mg 28 ok 2 gt FHv e B d X B JE M
Al PL& var 8% val) o FEACRS b B] PLX#£4E A Person 2K:

'y
\'--
iy

val person = Person("Jack", 29, "M")

println ("person = ${person}")

B R

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

Ao, WAT LU R, S5 IE SEBIT A B ik B 01 4atb B (e, A4 Person 3
A LAEAT 40T 75 B

class Personl {

(1

s 58 o



F4F RSMEFANRHEE

FFRADEITT & ¥, T HI34 IDEA HEAER T .

lateinit var name: String //lateinit KEBFFRnNZEMHEEYIGHL
var age: Int = 0 //lateinit KBEBFABEBM primitive KA
lateinit var sex: String

override fun toString(): String {
return "Personl (name='S$name', age=$age, sex='$sex')"

}
}

AT LEACHS P X A 61 2 Personl HSEFIXT B -

val personl = Personl () / /BT R
personl.name = "Jack" / /R EEHE
personl.age = 29

personl.sex = "M"

println ("personl = ${personl}")

IR

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

MEFANEFH—NEFZME TR, 7] PUMEH constructor J<8E 7 75 HA #2418 pR
AU Y I

class Person2 () f{ [/ TS R IE R %L
lateinit var name: String
var age: Int = 0

lateinit var sex: String

constructor (name: String) : this() ({ J/IRBHYiERE, this REBFIEM Y
CIESIE &%

this.name = name

constructor (name: String, age: Int) : this(name) { //IXRZE1Ji&E K%L
this.name = name
this.age = age

}

constructor (name: String, age: Int, sex: String) : this(name, age) {
/ /IR PR AL
this.name = name
this.age = age
this.sex = sex

}

override fun toString(): String {
return "Personl (name='S$name', age=$age, sex='$sex')"

}

R SRR RE A — SR ARAE, HSZPE IDEA F, EHARIS R FE T 3

1

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



Kotlin M]3 33 H) 3L 5§

fE£ IDEA ' 3 34 Bl & pR BB 2D R R
(1) fE4ATRP A, 7EH PSR % Generate 74 (7E Mac bR {2
Command+N) , W& 4-4 Fio

(2) ZJa, #HAERIREIIEREERE, 7
WP 4-5 B

T

L

L b
1"‘H

Lh % #E Secondary Constructor 4,

39 ks

2? ¥ Copy Reference el

43 class Personl { |-_ii"| Paste ey

A3 lateinit var name

41 var age: Int = @ Paste from History... it 3V

45 lateinit var sex! ) _

45 & override fun toSt Paste Simple i3V

47 et "P !

18 } FEHATR TECEE Column Selection Mode 38

49 T

50 Refactor >

51 class Person2 {

52 lateinit var name Foldi -

3 . = oldin

E' var age: Int E'_ J 51 class Person? {

24 lateinit var sex: Analyze > ¥, lateinit var name: String
G5 53 var age: Int = @

56 E4 lateinit var sex: String
57 Go To 2 | 35

58 constructor() 136

59 Generate... Hh - Generate

68 constructor(name: i ;

3 thic pane - o onie S ccorcr,Consucor
- y ST T Recompile 'ClassDeclaration.kt t #F9 o Y

E: 61 equals() and hashCode()
] ' H 1 P E2

64 constructor(names P Run ‘com. epsy-kOTIN.Llas... L ; toString(

G5 this.pame = r §k Debug 'com.easy kotlin.Clas... ~ 1D 64 I ge: Int) : this{name) {
66 this.age = ag &5 Override Methods... ~D
67 T ¥# Run 'com.easy.kotlin.Clas...' with Coverage E‘f Implement Methods A
Y - '

. 4 Profile 'com.easy.kotlin.Clas... Gl

i constructor (name: © ¥ i 69 | Copyright ge: Int, sex: String) : this{name, age] {
70 this.pame = 1 0 . =

s this.a 808 = 3¢ g Save 'com.easy.kotlin.Clas... 71 this.age = age

77 thic.cary = L 1% thiz.any = zpw

& 4-4 1%+ Generate 7% A 4-5 AR A IE BR AL

(3) EEMIERBFIZE, WHE 4-6 Fias.

. @ @ Choose Properties to Initialize by Constructor

lz |8 = =

v rlmm.easv.kntlin.PersnnE

¥ % age:Int
¥ = sex: String

Cancel | | Select None |
% 4-6 e IE R B A R T

¢ OK AR Al b B M. — MR M AL,

ml

P AR R, B

constructor ()

e FE— name JE1E, AT name 28 1S BRI

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




F4F RSMEFANRHE

£ name. age JBM:, A RBIXPENS BRI R EL

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

this.name = name
this.age = age
}

3ANEMEERERE, AR 3 NS EHIALIE B2

constructor (name: String, age: Int, sex: String)

thilis.name = name
this.age age
this.sex sex

}

wJa, BATA] AR X R A E
val personZ2l = PersonZ ()
personZl .name = "Jack"
personZl.age = 29
personZl.sex = "M"

! Person?2 ) SL5 % % .

println ("person2l = ${person2l}")

val personZ22 = PersonZ("Jack", 29)

personZZ.sex = "M"

println ("person22 = ${person22}")

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

SEhr b, RATESRES

4R

i -

\FL
/A

4.3

R RRKR “is-a” FIRR, ML

B 21 55 22 B H4 36 BR B0OE 2 XA

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

: this(name, age) {

String)

t— N REEHE, PR EZR (Builder) fEASK

MRESED

TR R & “has-a”

IR 2R -

il R R RRAL ] AR IR R . P HiEiE 5 AR ML R AL . HLEHE S Xt

WSS, CGHE S X HLEE
f) RAHC AR R RS . TIBRATIX BT i BT X S

B4, XA 4-7 B

Vla= 011/ Laxhis

"y

|
Y, =

K 4-7  RfEiE S NIE D E R IR E &

o L.

=K

iR S e RS
' e %ﬁﬂ%
. ape s=
e x=atb new Circle() |

R RN Z M2 Kotlin iF 5 FAMARK BB, EINNFENZERM 7R

I FF. ZXAHLHIS Tava HH[A
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431 HMRELS5HMRG

WA TERME . B, &it—1"BRRERE, o s A7
(Rectangle) . [ (Circle) . =M/ (Tnangle) &— BAA#E S, B2 EZ.

Iz
fm ot
VARG

m

I E @ TR (Shape) X NMHHAERIM S . AR RIE 4-8 s,

%] 4-8  Shape )3 Z &

%t 3 ] Kotlin fLA%H0 T -

package com.easy.kotlin

abstract class Shape //FEHHRLE Shape

class Rectangle : Shape() //#%AEKHFEERMFEHES “:7 , XETEAXBFHMWIE
R U AT VUG

class Circle : Shape() //Circle Zf7K Shape =3

class Triangle : Shape () //Triangle 4% 7K Shape Ea

A 5 A 7E ) BRI o A N MR BRI S, BT EAIh R B R A Re LI .
T RIS SR iRy = e
Shape () //ERFEAET ! AREEHIL %K

FATHR GESEFILE Rk A& TR, AR FIanT

val r = Rectangle()
println(r 1s Shape) //true

MAERNE THZRE, BHEEAMR. BF, —PEMRAEFEEEMNRE. FhERE
IR Rt e R B, 52 EH abstract XBEFEMH. T HEIFRANTAE B — 45 2E Shape,
A width. heigth. radius J& A1 area)RRZEL, AL T0F .

abstract class Shape {
abstract var width: Double
abstract var heigth: Double
abstract var radius: Double
abstract fun area() : Double

val s

}
XA, ZE7KIH R R Shape HIJ77AU1T -

s (D) e



limli

™y
BRI

F4F RSMEFANRHEE

class Rectangle (override var width: Double, override var heigth: Double,

override var radius: Double) : Shape() { //FEBAZERIEIEHEH | 1415 R L

override fun area(): Double {
return heigth * width

}
}

class Circle(override var width: Double, override var heigth: Double,

override var radius: Double) : Shape() {
override fun area(): Double {
return 3.14 * radius * radius

}

L1, override f&78 i 5 XK E M R B R R T . EAAEFa] PLIX AV BARSZ I

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

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

}
REK PR LIA T SEILR R EL, Bl An7ER R 3K Shape T IN— 1~ B £ onClick():

abstract class Shape {

fun onClick() { //BNZE final B, AA[HEEHRES
println("I am Clicked!")

}
}

AR 2 FE A B 2R AR AT BLEL#E1J8 F XS onClick() BR 4 -

val r = Rectangle(3.0, 4.0, 0.0) / /= BH Rectangle Xt 5
r.onClick () //%iH: T am Clicked!
val ¢ = Circle(0.0, 0.0, 4.0) //FB Circle X &
c.onClick () //FiH: T am Clicked!

Y

L Shape H [ onClick() e Z( BN &2 final {), ANP[HEEHES .. RBEFNLS L

P PlxX AN g%, W LAZERTTE N b open Sk

abstract class Shape {
open fun onClick() {
println("I am Clicked!")

}
ETRPEXFEGEES:

class Rectangle (override var width: Double, override var heigth: Double,
override var radius: Double) : Shape() {//HENXZE Shape WJFEINEHH | #i&E A%

override fun area(): Double {
return heigth * width

}
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override fun onClick () {

}
}

fun main (args:

val

}

println("${this::class.simpleName} 1s Clicked!")

Array<String>) {

r = Rectangle (3.0, 4.0, 0.0)
println(r.area())
r.onClick ()

L, this::class.simpleName #& Kotlin F Jx 5T H] API, fE Gradle Tf£H] build.gradle

ﬁﬁﬁﬁbn@ﬁﬁ compile:

complle"org. jetbrains.kotlin:kotlin-reflect:Skotlin version"

KT RAEHIHRAZE, BES 12 EPTFHNTA.

12.0

FHA AT e A .

Rectangle 1s Clicked!

N
Y

BT RUK T FEANEZG, EA]LMERAEFHIRAZE, EFARTERAKLER
FﬁﬁﬁEWE = AR RN
REE 4k 74K ACZE /Y public Al protected f¥ 7 2% & ;
Jd AREKLZEH] private il AR & ;
O XTSRRI BT R RE R R, WRTFFEMEER—NET, NFKEEH I

7K

Ahﬁz}

EM, FAIRLEA:
O HFFHAT R RBRALR, WMRETHS AT ALRORAZRE, W

K AL

432 &L

ZHJE—

Eiﬁ‘ffé H] »

i B 9
ZOA

&g,

ERRBILR, BT RA AR E X Rl SRR R4 AR . WRETE

'%‘l::lE[/"] nﬁ,’gﬁimﬁi, ﬁﬁg'fi 1 SUper %%?E: T%[.ﬂ Jo

RREIMIRA) “RK” « OXFNARKZ M “RE” B8, H
FARE, PReEpIRED, ResLpiibersLiizk.

IRESRERZ B RPN SEBLREE OB SEBLR O AN LIz 3% DRI A 77

%o 1E Java 8 #l Kotlin H, %z 0] PLSZI— 838 AH ) 5%
R R R L, Kotlin 5 Java —#F, ACHFFFRIF4AAZ DAL, L2 4K

R RAELE— N3

/~ AE

To P IX sz

S (4K . HEZAOAR, —ARATLIFRINSEHZ M ED (ZHED ,

ZIAFEA R FR. XA LLSEEL 2 B4k 7K.

1 Java Z24LL, Kotlin {§ FH interface /E A4 O H) <4 4] .

interface ProjectService //Java M interface BEHEE

Kotlin )4

RSN .

5 Java 8 {¥#E

Sl SHREMLL, O LA SR GELT

QNG

interface ProjectService {

« 64 ¢
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val name: String
val owner: String
fun save(project: Project)
fun print () {
println("I am project")
}
}

EOEERAWEREN. RINEHES “7 \EREI &0, WRAZI1E
A “! 7 :L@_'f'-ls]%; :

class ProjectServiceImpl : ProjectService //S%EAMBRIEE—F, FHES
class ProjectMilestoneServicelImpl : ProjectService, MilestoneService

[/ ERBAEOMHES “, 7 RIF

£ 85 print() R BT, K AFRATSLHLH) ProjectService . MilestoneService #A — ] print()
BR AL, ZHELAEH] super.print()eR BT, S 48 oIk ATE BATAE 2L F B2 MR print B8 %
FEAREX MR UM E B PR, WA 4-9 s,

PR E

arld 59 @ override funm print() {
orld 68 super.print()

%, FruAa’ DeatacrtCacmiicas nreintl )

Many supertypes avallable please specify the one you mean in angle brackets, e.g. 'super<Foo>'
el
- a - . | hd

K 49 BERMPE

XANEHEE, FATR] DA A R A EESR A .

super<ProjectService>.print () //f#H super<ProjectService> 1gE AT Z

ProjectService #HIOHH print () R
super<MilestoneService>.print () //ffH super<MilestoneService> K48 E

JAH /& MilestoneService &HAFH) print ()
BRI £

4.4 object XTHR

BB R — M B3R T2 Bil, Spring H1H) Bean EXIAHLZ B4 @ IT H
{ﬂﬁﬁj‘ H{%ﬁﬁr Ej—”’““?wxﬁ—‘j‘iﬁﬂ &l _"}i\?t;wﬁ_‘j\ﬁ%ﬁ#ﬁu 0

Kotlin F %A 7B MM 712, (B2 0] LUE H S8 object 5B —> object B X 5«

package com.easy.kotlin

object User { //EMHRER User
val username: String = "admin"
val password: String = "admin"

fun hello () {

println("Hello, object 'M)
}
}

fun main(args: Array<String>) {

println (User.username) / /5 Java @SR HHER—#F




Kotlin M A2 33 H) 3L 5

println (User.password)

User.hello() / /5 Java #FSTTIERIHA T A —H#

}
Kotlin FILH#2 4L TEAXTS, H companion object F<8E 5 55 BH .

class DataProcessor {
companion object DataProcessor { //{#/ companion object BB DataProcessor

R AE A 3o

fun process () {
println ("I am processing data ...")

}
}

fun main(args: Array<String>) {
DataProcessor.process () //1 am processing data ...

}
—PRRBEE —THERNR.

45 B |/ ZE

s B, BAERpE R FEEEdE, M EEEIT AR, Kotlin FRIEHFEIRA LA
AT E RKERHERAA (Java Fombl|FRATE 5 —HE getter, setter fChS, ML fR_Fix
HiEE e “ASEHWE” KD , XERZPREES THEBR, @749,

451 BIEHIEXL

{5 F K8 data class G —~ R A5 236 13K

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

& IDEA St 7 A6/ Kotlin T 46, FRATAT LAHE L B4R ;e 4m PR RS 7Y Java
KRG, SEWMT
(1) Jﬁ%% Eé‘ #= 51 1) Tools|Kotlin|Show Kotlin Bytecode 1542, K& 4-10 At~

Code Analyze Refactor Buid Run [EERg VCS Window Help @ @E = L eoxm B =swa 108108 @ 2
kotlin_tutorid  Tasks Contexts L

com.easy.kodin ObjeciDemckt - | = i & Save File as Template... F & 78

aClass.kt = g ClassDeclarationkt = i ‘4 i et g DataClassDemo kt i¢ KotlinCheatSheet.bkt < g1
| Save Project as Template. I
1 package com.easy.kotlin Manage Project Tcrnnlaus
:u.t class Loginlserfwel usernas

IDE Seripting Console
Create Comrmand-line Launcher...
g Capture Memory Snapshot

Vim Emulator B
&4 Deployment (3
Test RESTiul Web Service
A Add new Bash console

Gr::lu'.".' Consale.
We bﬂen'
Configure Kotlin in Project
Eta't E-SH SE55i0N... Configure Kotlin (JavaScript) in Project
|  Configure Kotlin Plugin Updates
Show Kotlin Bytecode

+ Kotlin Interna Mode
1, Internal e
& Kotlin REPL

4 4-10  EEESE A HH) Show Kotlin Bytecode #iy 4




F4F RSHEFXRWIE

L~

(2) fE#HHIXHEHED B d7 Decompile #24H, W& 4-11 Fiaws.

Kotlin Bytecode - |

 Decompile | Inline Optimization Assertions

1 ff com/easy/kotlin/Loginlser.class N
2 f/ class version 50.8 (58)
3 f/ access flags 8x31
4 public final class com/easy/kotlin/LoginUser {
5
3
7 // access flags Ox12
P private final Ljava/lang/String; username
9 @Lorg/jetbrains/annotations/NotNull;() // invisible
| 18
11 // access Tlags 0x11
12 public final getUsername()Ljava/lang/String;
13 @Lorg/jetbrains/annotations/NotNull;() // invisible
14 L@
15 LINENUMBER 3 LO
16 ALOAD @
17 GETFIELD com/easy/kotlin/LoginUser.username : Ljava,
1B ARETURN
19 L1l
20 LOCALVARIABLE this Lcom/easy/kotlin/LoginUser; L® L]
21 MAXSTACK = 1
22 MAXLOCALS = 1

A 4-11 oy e gm PE

(3) RImFEZEH] Java (Y, k] 4-12 Fras.

¥x ObjectDemo.kt x 3¢ DataClassDemo.kt x g DataClassDemo.decompiled.java ~=7
14 i:ub‘Li: final class LoginUser { o
15 @Nothull
16 private final String username;
17 @NotNull
18 private final String password;
19
20 @NotNull
21 @ =+ public final String getUsername() { return this.username; }
24
25 @NotNull
26 @ +  public final String getPassword() { return this.password; }
29
30 public LoginUser(@MNotNull 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
i
143 @Nothull
44 @ 4+  public final String component2() { return this.password; }
47
48 @NothNull
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);

412 R4iFEZJEH Java 105G

EHEXBAAS RHIR LG, SEBH Tava fABS AT

public final class LoginUser {
@NotNull
private final String username;

@NotNull
private final String password;

@NotNull



Kotlin A1 21 2P SEHAR

public final String getUsername () {
return this.username;

}

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

}

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

/ /35 BRI 2L
Intrinsics.checkParameterIsNotNull (username, "username");
Intrinsics.checkParameterIsNotNull (password, "password");
super () ;
this.username = username;
this.password = password;

}
@NotNull
public final String componentl () { / /componentl () K%, BEZE 1 MERE
username
return this.username;
}
@NotNull
public final String component2() { //component?2 ()%, R[EIFE 2 PMRIE
password
return this.password;
}
@NotNull
public final LoginUser copy(@NotNull String username, @NotNull String
password) {
Intrinsics.checkParameterIsNotNull (username, "username");

Intrinsics.checkParameterIsNotNull (password, "password");
return new LoginUser (username, password);

}

@NotNull
public static LoginUser copy$default (LoginUser var0O, String varl, String
varZ2, 1int var3, Object vard) {
if ((var3 & 1) '= 0) {
varl = var(O.username;

}

1if ((var3 & 2) '= 0) {
varZ = var(.password;

}

return var0O.copy(varl, wvar2?);

}

public String toString() {
return "LoginUser (username=" + this.username + ", password=" + this.

password + ")";

}

public int hashCode () {
return (this.username '= null ? this.username.hashCode () : 0) * 31 +

(this.password '= null ? this.password.hashCode() : 0);



F4F RSMEFANRHEE

public boolean equals (Object wvarl) {

if (this !'= wvarl) {
1f (varl instanceof LoginUser) {
LoginUser var2?2 = (LoginUser)varl;

1if (Intrinsics.areEqual (this.username, varZ.username) &&
Intrinsics.arekEqual (this.password, varZ2.password)) {
return true;

}
}

return false;
} else {
return true;

}

452 WEXBNEZERIRE

I PR 2RI EAE R Bh E R, B3R 3 PEREL

1 equals()/hashCode() B& %1 toString() #% I\ N "LoginUser(username="+this. username+",
password="-+this.password+")";

1 componentl ()1 component2() BRI £ [BI4F M. R AR & PEAE, 3% 7 BAFHES 5

1 copy()ER %L : MR [H X % )& 14 BT newLoginUser(username,password)—“>Xf % Hi K .

IR X LR AR T OB E N T, B W4k KT K, 9w ieds miAs B4 R

453 HWIHERANEAIRS]

B a0 PR il

1 FHERBEDLEE NS
A ZEIER RN val B var;
1 ANGEN abstract. open. sealed BYF inner;
O ARedbRHEAmSE ((HATDAsCElEE ) .
Fhb, BE IR AT DAAE AR 7 B R A

package com.easy.kotlin

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

fun main(args: Array<String>) {
val loginUser = LoginUser ("admin", "admin")
val (username, password) = loginUser / / f# ¥ /= B (username, password)
println ("username = ${username}, password = ${password}") //username =
admin, password = admin

454 Pair ¥ Triple

Kotlin Fr#EFESEHL T Pair M Triple £(#E28, 77 7FK s cHM=JcHN . ENIHIE




Kotlin A 1121 ZEPT SE AR

XA AT

public data class Pair<out A, out B>(
public val first: A,
public val second: B) : Serializable {
public override fun toString(): 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) : Serializable {
public override fun toString(): String = "($first, $second, $third)"

}

WA LIMEH Pair XFZRWIIEL— Map, AR EI0TF

>>> val map = mapOf (1 to "A", 2 to "B", 3 to "C")
>>> map
{1=A, 2=B, 3=C}

16 iE ;i

VRSB T EAEM A G . IR E B HIFEM kotlin.Metadata 7 X .

@Retention (AnnotationRetention.RUNTIME)
@Target (AnnotationTarget.CLASS)
internal annotation class Metadata

%/ @Metadata {5 B 7F7E T 1 Kotlin 4P 2825 M 230 e, JF e iR 28 A0 R 3
BEER. B, A Kotlin 758 —ANEARMAREG 10 F

annotation class Suspendable

Kotlin #1§ F <8 =% annotation class 3R 75 BHVE#E .
Xt N JTava ARG AN

@interface Suspendable

Kotlin 2 4% 2 FITE MR BT M B e BEE 15 B -

@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\ub002"},

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

)
public @interface Suspendable {



FA4FE E5HMFAXNREE

Kotlin VA SE & Z Java BJVFEf#E. BlUn, 7E Kotlin H{# A Spring Data JPA FIAAAS 7~
BlanF

interface ImageRepository : PagingAndSortingRepository<Image, Long> {

(" mm

@Query
SELECT a from #{#entityName} a
where a.isDeleted=0
and a.i1isFavorite=1

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

) // (1) @Query V¥fEH value &—> JPQL FFHF&
fun searchFavorite (@Param("searchText") searchText: String, pageable:
Pageable) :

Page<Image> //(2) FEH—/EHEEO, RESIER

@Throws (Exception::class)
@Modifying / /PR HIRAE/ B ETFEMN X eModi fying R, BiXR—MEHIRIE

@Transactional //JPA HfRfE/ EHEEFREM X @Transactional {Ffi#, RATEHFH
@Query ("update #{#entityName} a set a.isFavorite=1,a.gmtModified=now/()

where a.i1d=?1")
fun addFavorite(i1d: Long)

}

ARRS A R -

1 Kotlin F1# H JPA H@Query /&, 355 BEHEAISERZ JPQL iEA), BAMEM 3 4
X5 SHEHEER, 5 Python HHITEZE 1.

A {§ ] @Param("searchText" VX f# KT Edr 4 =%, 1E JPQL H 1§ H] searchText ik
RAE XA S

A LLE ), Kotlin 4 Java R FEHHIVEM, HERS Java RITEMEAR—FE.

N T 45—~ Kotlin £ f SpringMVC 7Ef# FIACAS 5] 1

L

@Controller // (1) Kotlin AW EHE#E{FHeController #i#
class MeituController {
@Autowired //(2) Kotlin RIS EH#E[FHR Autowired #Hfi#

lateinit var imageRepository: ImageRepository

//(3) LRI imageRepository Bean
//(4) Kotlin I+ HEZFEFHRequestMapping FiE, HEFEREXEXT value,

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

model ["requestURI"] = request.requestURI // (5)

return ModelAndView ("meituView")

}

FRRS A R -
d % (1) AMEH SpringMVC B@Controller ¥ fi#

(2) AbM¥ A Spring B @Autowired EfF 3L HC Bean;

(3) WIEIRH]EEAE Bean (55 2|1Z% Bean HIBE A ZAIEXTZ
(4) AMEH SpringMVC HJ@RequestMapping y£/##, HH, value 5 method HJ{H
B, hHFESIRIEER Kotlinl.2 F5ANRRE. EXZRT, AT EZMFE

L U LC
W W W W

o ] »
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value=*arrayOf(""/", "meituView")iX £ HJiE% . X NFEEFFHS G RSLHLZ inline

R, XA

CHARAS I R

public inline fun <reified @PureReifiable T> arrayOf (vararg elements: T):

Array<T>

Hrh, reified ;& BHAR{LZE

KA TF, @PureReifiable yF

1RAE TE X B H R ZHAN

ﬁ

REF T A% E8AE, R s I8 .. XEWEMEHZARAEASHR EEZEN .

KTEZAGIESS 8 Tk
M B F7T LLE

Kotlin F 1§

1AM

:ll.! E Kothn 5

i

] Java HEZEIE ¥ 18] (% .

47 W F

] enum class < FHK =

enum class Direction {
NORTH, SOUTH, WEST, EAST

}

FHEC T4 £

P,

T

T

, i,

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

DRRAEI RN RHMES FARALE . Flin ETE AR Direction 2528, EHIMZEEXN 2 KIS

4%1 ;!1” T -

>>> wal north
>>> north.name

NORTH

H—MEEKR. filin:

//MEH enum class BB —> Direction M ZEERI

/ /8

MEHEBETE —INR, HESHE

I ZEREES

Direction.NORTH

>>> north.ordinal

0

>>> north 1s Direction

true

B AR EES

enum class Color(val rgb:

RED (OxFFO0O00O0) ,
GREEN (0xO0FFO00) ,
BLUE (0x0000FF)

}

Hz& Color FIM AN S5 B0 F -

Color.GREEN

>>> wval c =
> C

GREEN

>>> c.rgb
65280

>>> c.ordinal

« 7D e

Int)

{

LIRA 2 2. MESRAPAN N EREE:

L HE

/ /5 R A ZEH ) NORTH X} &
//name &

//ordinal &

//north HJZEAIR Direction

SHISER], BEATA] LIAEAHTAR1L -

//BEH—ANEWIESE rgb: Int BIMZEEE
Color (val rgb: Int)

//rgb = 0xFF0000
//rgb = 0x00FFO0O0
//rgb = 0x0000FF

/ /i Color MK A G GREEN I

/ /Vi ] GREEN #(& ] rgb Z2#{H

/ /Vi ] GREEN M%) ordinal @1
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1

>>> c.name / /GREEN M%) name &%
GREEN

48 N BEF £

0¥
XY
=
Tkt
N
g%

AN Kotlin AR, HIETERESR. NIH®EZRM

481 TE#ImER

Kotlin #1, ZEAJPAKRE. — PO UKRELEHMET, MHIMEZE.

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

}
ARSI T -

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 ()

I PAEH, 8 H NestedClassesDemo.Outer.Nested().getTwo() V7 0] #R ERH H R H
KL kTR, F2OERE, AHAZPDERL RN,
TIEREREBFEINIERNSI A, BrLLE AV M AN RAE & 1Y
class NestedClassesDemo {
class Outer {

private val zero: Int = 0
val one: Int =1

class Nested {
fun getTwo () = 2
fun accessOuter () = {
println(zero) //#%E: cannot access outer class
println(one) //#%4: cannot access outer class
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482 #HEMNIRIE

MR —ZK Inner FEE VRIS Outer FHIE A, B PLEEXANSEHT H I I £
inner, WHEREHA — X IMBERRIXT R 5 H.

package com.easy.kotlin

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

inner class Inner { //fEH Inner KEFFEIHAEZE

fun accessOuter () = {
println(zero) / /works
println (one) //works

}

fun main(args: Array<String>) {
val 1nnerClass = NestedClassesDemo.Outer () .Inner () .accessOuter ()

}

AT LLE R, 2411 innerclassInner BB %, AT E)Z Outer().Inner(), XZFFH T
Outer FIXTR5IH, 5HERERE ZLHELVIRHITTEAF .

483 ERZAIRAE

N

St AT PAY7 IA) Sh SR {5 F

fl

=
=
—
=

TRk
RANE

D)

B 4 P AL I 4 I M K
X G R R AR — N 4 1 K

class NestedClassesDemo {
class AnonymousInnerClassDemo {

var 1sRunning = false
fun doRun () {

Thread (object : Runnable { //EBEXZAIR
override fun run() {

isRunning = true
println("doRun : 1 am running, 1sRunning = $isRunning")
}
}) .start ()

}

MEXNF 2 REGN Java 8210, B EFENMRTIER Java B2ORISLH], Hlan Lk
91 i) Runnable £ ;

I
=)
3

@FunctionalInterface //Java 8 H 5| AB)eRE 2 L F
public interface Runnable {
public abstract void run(); //EREAREOREG i



FA4FE REEFAXNRRE
A0 PAf#E A Lambda 1A U521 Runnable £ . F ) LA 5VEEZ B] LAY
fun doStop () {
var 1sRunning = true
Thread ({ //B#EFH Lambda RiAX
isRunning = false
println("doStop: 1 am not running, isRunning = $isRunning")
}) .start ()
}
fun doWait () {
var 1sRunning = true
val wait = Runnable { //fFHEZAZLER F R, [FH Lambda FIERLEH run £
isRunning = false
println("doWait: 1 am waiting, 1sRunning = $i1isRunning")

}
Thread (wait) .start ()

}

fun doNotify () {

var 1sRunning = true
val wait = { //B#EFH—> Lambda K%
isRunning = false

println("doNotify: 1 notify, 1sRunning =

}
Thread (wait) .start ()

}

$isRunning")

B Z KT Lambda BIER L RERERARAS, BESE 5 ZHINH.
49 7K N 25
ARFERANINA T Kotlin [ AN R4mf2FI4F1HE: REWGERE. igxEEREDO. K5
HEZMR, RN T Kotlin PR)VEMZE, WEEE. BEEE. ER. AR, BELWN
2, B object X R FRFER,
SR UL, EmEX RmIEie N <., Kotlin fHELT Java, 380017 ANDAFE RIS
e St (i, XA SR REMA{E. REE T

WATHFIE, 7E Java 8 1, 5| 7 X R E X WFIER) S HF: Lambda 1A 3. Function %

streamAPI £5, T7E

:

™

= Kotlin /1, X BB G FE ) SCRFEE I 4
55 5 B2 2] Kotlin B R A A2

M. TR .
A BART R T

"‘-.I

S

=4
_A.E

, RS E SR A FE N

#£: https://github.com/EasyKotlin/kotlin tutorials.

o 5 o
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LT HPESHTHE, MWkARKZEmE, (FEEZ (KEFE) )

R RAEIE 5 & EE B E A E (lambdacalculus) , 1 H M {85 5 R #A] LA
AR ZE, WAl LLRE—ARE. R wmIE (AR FP) & —M%FETE\ (programming
paradigm)

R RES S ARESKBIARR: REARENE SE TR, w43
%4F% (imperative programming) HJ£E s MR ) @ PR, BR B IRFEA A FE B2 Lisp,
Haskell. Scala FRHIET, FEERZE —FMgIZEEYE, fom@p B% 7730, AR R
AL -

RE A RIERIAR TR 2RI AE. B, EEDLEE — List #FRIEF 2 A Kotlin 4
IEEIRYSry =X

package com.easy.kotlin

fun main(args: Array<String>) {

val list = listOf(1, 2, 3, 4, 5, 6, )

println(list.filter { it % 2 == 1 }) //TERE, ZF 2 Lambda R1EI
}

XA R H IS AR W] ASE A S-1 SR Gt i B

ON : BON - BON - NO

filter BRI %Y {it%2==1)

O & 6 O

K] 5-1  filter pRZECHY BT ITAE

T [ A )2 R4 F A & SRR B 4E 77 R B s, ARSI T

package com.easy.kotlin;

import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;

import static java.lang.System.out;
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public class FilterOddsDemo {
public static void main(String[] args) {
List<Integer> list = Arrays.asList (new Integer[] {1, 2, 3, 4, 5, 6, 7});
//Java B List
out.println(filterOdds (list)); / /HiH (1, 3, 5, 7]

}

public static List<Integer> filterOdds (List<Integer> list) {
/ /188 F i & G A2 FE 4 SE I 8 BR 5

List<Integer> result = new ArrayList();
for (Integer 1 : list) {

if (1s0dd(i)) {

result.add (1) ;

}

}

return result;

}

private static boolean isO0dd (Integer i) { //X¥I¥i=2{E 2 & EHI KA

8]

return 1 % 2 !'= 0;

}
}

AUEH, REAFRELE R, BA. EMNSGEHSEN. “UHE” PIRmERNE. R
RFFEIE S EE 2R AR map. reduce. filter ZE3E AR, XL BREXT List.
Map S A EF R AHIRE LR FE HEEN S EXRE L, BN ENEGE. FHTAEHME.

5.1 BR#FXRIEEIT

R ARIEL R T AZHEMRIEAH S RETE N . REUHGHER W FRE

O —%FRECCHF (firstclass function) : PREHEE —FEERA, 7T UAEASEIEAN
F—ANEREF, [ R ER AT LR Bl — AN R L

O 4R E (pure function) FMAZEYE (immutable) : 45 pREFE B 2 A BI/EH B R
CEREA Z RN EAEIRE) o #ltn, — NMwmiEssmae— 1 X ER2iR %
ERE RS, iR T EHARERE. ERAEREASEZENEIE, R
NAEHAT R EYE, FFUEFASEZEBU— 1N ECLFENSIESEE, MR
— & WL 2 R O — 1o B AR - PR EGR GRS 2 B 0 203 10 AR UR 46 203

d BRERIHE (compose function) : 7E[H [FXT RImFEF /21l X F 2 [8] A& VH Bk
HEEFIZER; MAERSCUREF SEEARRENHEG REERFEER.

-..__

52 = BB B/ #

|
i
NE
‘a1
l 4

Kotlin FH 1§ A fun SSHE 7R IR AL, H

LB 5-2 BT

o ] o
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AU ENE EEASIR WEE A
(TPS

\ Y Y Y

fun multiply(x: Int, y: Int): Int

{ | / BRI A

~ returnx*y —
d

A 52 FEHHRBGEE

N T EINE R IR E ] PLAEAR R A, A B — P R R AR & sum W1 R
>>> val sum = fun(x:Int, y:Int):Int { return x + y }

//sum KIZRA 2 — P RECERAE K EZ R

>>2> 5Uum
(kotlin.Int, kotlin.Int) -> kotlin.Int //sum I ASE R 2 > Int. EHE
B2 Int BIERZEL

] LB BXAN R AR & sum SRR R

(kotlin.Int, kotlin.Int) -> kotlin.Int
XA FE L “>" BRI L — P RECER, XR—PTRAFRD Int BRE. il —1
Int RAVER) R E. P LLEZEHX A REFHE sum:

>>> sum(1,1) //BEEMEH sum X/ ek E7mE K H R
2z

"'l-.

M XA SR {5~ rT LU, Kotlin #2 — M MR IEXAIES . BB sum 2
—PMERBERENERERE, MHERITRER —TREUSESHEAD PR (&
e D

298, BAMIARTUAR C. C++, Java iEE —#F, EHEw LR KA H—RE:

fun multiply(x: Int, y: Int): Int { //fun RXEBFMEERELZ multiply FAHEE

return x * y

}

multiply (2, 2) //4

5.3 Lambda FTiA3\

EAR T LB UE 2 15 T B ;

val list = 1istOf(1, 2, 3, 4, 5, 6, 7)
list.filter { it % 2 == 1 }

« 78 o
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X B filter) BRI A Z {it%2=—=1} L& — B Lambda KX . Lfx_ L, FEN filter()eR
HRAF—NZSH, PAFSHEER 7. FrLl, filterOREOAHR ERBEELE:
list.filter ({ it % 2 = 1 })

H AR H filter()eR £ B0 R -

public inline fun <T> Iterable<T>.filter (predicate: (T) -> Boolean) : List<T>
//filter () REIEL

Haz, filterORREIANZS 22— R4 predicate: (T) -> Boolean. 3ZfR_E
{ it $ 2 == 1 ) / /T S5/ Lambda FiER,

MR BEREE, TER Lambda R 1ERNEZXFHER
{ it —> it % 2 == 1 } //5EFRl Lambda FiER

ARIFI RS, WA 5

>>> val 1s0dd = { it: Int -> 1t % 2 == 1 }
/ /B Lambda RIEAXFEH—NRE, ZPREAWHRALR Int 225

>>> 1s50dd

(kotlin.Int) -> kotlin.Boolean //is0dd eAE e AR
>>> val list = listOf(1, 2, 3, 4, 5, 6, 7)
>>> Jist.filter (1s0dd) / /BN 1s0dd R

(1, 3, 5, 7]

54 5 M BB

A5 448 Kotlin = i1 B BR 2
HSE7E RIS R list filter(isOdd)d, CAFEH T @S, HEFERN— 2B
B . ROV —NFHEIIE:

val strList = 1istOf ("a", "ab", "abc", "abcd", "abcde", "abcdef", "abcdefg")
REBRATEELE AR TR RER T YR FATIEIXA 0] 75§ R Z T
P BRI ER A 5 SEH-

val f = fun (x: Int) = x % —— / /B AR Int R EEE
val g = fun (s: String) = s.length / /IR BB ZRF R SR KE

FATEAEHEE h R “FRBETRNKELTEH” XNMEHE, LA WF:

val h = fun(g: (String) -> Int, f: (Int) -> Boolean): (String) —> Boolean {
return { f(g(it)) }

}

HX™h BB FHFEK T, THEE 3 MREEMFHPTLERNL, BEAR
ﬁ%ﬁﬂ Z:ii/i“; qiﬂ."tﬁ': Kotlin Ejﬁﬁ—éiﬁs 3 H/'U Kotlin %ﬂ%‘]ﬁg: q’iﬂ]ﬁ; 1 G Fs H%E%
3 ANEREEERY.

e 7O o
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(String) -> Int
(Int) —-> Boolean
(String) —-> Boolean

typealias G
typealias F
typealias H

A2, FATH h e&ZUgt T LS pRF TR T

val h = fun(g: G, f: F): H {
return { f(g(it)) } //BEFENRZ, XEB {)} BRAOBEEEH

}
XA h R BRSO R AT IR 5-3 SR A

— h=1(g(s)) =—

g(5) ——m X:Int

K 5-3 ESERE h FIBRE KR

E R B RIS return{ f(g(t)}H, (AKX Z— Lambda FiARK, R[FAEF)Z—
(String)->Boolean pRERAL. WREKA{}, IAREUERZE — 0 /KEA Boolean T .

i _E i R AR ] R LR B, 7E Kotlin F, FRATAT CAfa] B SIS pRi 2. AR IZ
M O A SEIL SRR, T HERATE mainO)REHIE 4TI — T R

fun main(args: Array<String>) {
val strList = 11stOf ("a", "ab", "abc", "abcd", "abcde", "abcdef", "abcdefg")

println(strList.filter (h(g, £f))) //5it: [a, abc, abcde, abcdefg]

}

ARE R h(gHIXFHNE SR BHAEKN —2 R0, BRERER, X5HFAR
M, faj B 5T

5.5 Kotlin FAEISFIK R EL

AFTEAI 48 Kotlin H i) run() apply(~ let()s alsoQA with(iX 5 MMEFFIRHIBREL. A
AR ] o A 2 B I R 2 my funQOACAS 40T -

fun myfun() : String {
println ("$#4T I myfun BRE")
return "X myfun HJIR[E{E"

5.5.1 run()eR#

public inline fun <R> run(block: () -> R): R {
contract {

« ()



F5FE RS REBGUHEHE

callsInPlace (block, InvocationKind.EXACTLY ONCE)

}
return block()

}

FAVE S & w5 — 1T block(), HS
> Lambda fCRgEL . A =B a0 T

A ANE block 2%, —RELTFZ2—

/1
&

fun testRunFun () {
myfun () / / BEEAEARS AT 8 FH R %X
run ({ myfun() }) / /18R run () RECAA myfun () RE
run { myfun() } //run () REBIFES “ ()7 ATLAEBE

run { println("A") } //EOT println ("A")
}

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

ZBAT A, S h:

AT T myfun BREL
A

5.5.2 apply() R

apply QBRI L H) & XA F -

public inline fun <T> T.apply(block: T.() -> Unit): T {
contract {
callsInPlace (block, InvocationKind.EXACTLY ONCE)

}
block ()
return this

}

[FRE, WATESE& AT, Je21EA T blockOREL, 2AJE1% Bl 2481 )18 FH & X
% this. EEZHATTE blockOfRERIZEE G, HXKREIZEREAHAEN S . WA R
unp .

fun testApply () {
/ /BB ETE
val list = mutableListOf<String> ()
list.add ("A")
list.add ("B")
list.add("C")
println("H@EE% list = $1list™) //EEEHY 1ist = [A, B, C]
println(list)

/ /18 apply () R 5%
val a = ArrayList<String>() .apply { // VAR apply () BR%L
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add ("A")
add("B"}
add("C"}
println ("ffH apply BRE{Ei% this = Sthis™
}
println(a)

//FM T

a.let { println(it) }
}

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

247 LI RACAS, T

WESHE 1ist = [A, B, C]

[A, B, C]

i/ apply RR¥S5#: this = [A, B, C]
(A, B, C]

[A, B, C]

5.5.3 let()EF

let()@lﬁﬁﬁﬁiﬁﬂ?:

)

public inline fun <T, R> T.let(block: (T) -> R):

contract {

R {

callsInPlace (block, InvocationKind.EXACTLY ONCE)

}
return block(this)

}

FIfE, FATERERERE 176 block(this), =B ZHT X RAEASH L

A block(Of Qi H A A 2~ 5 a1 T -

fun testLetFun() {
l.let { println(it) } / /% 1, 3

L1

—

"ABC".let { println(it) } / /st ABC, H

//PATEREL myfun (), REMEIEZ let () REL
myfun() .let {
print (1it)

}
}

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

}

Ky

T EHEEAED, ST

=

1
ABC

HAT T myfun BRI

* K7 e

.

P it FAaAHE 1

b it i ABC
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X7 myfun HJIR[EME

5.54 also()e& %]

also() R £ ) & LR

public inline fun <T> T.also(block: (T) -> Unit): T {

contract {
callsInPlace (block, InvocationKind.EXACTLY ONCE)

}
block (this)

return this

}

FlRE, FATERB®REMAE, BHILRFA T block(this), KL letOREHIZHE, (HE
B Je IR Bl I{E A this, HiE SATHIEAE . MRS =BT

fun testAlsoFun() {
val a = "ABC".also {

println(it) //%itH: ABC

e

}
println(a) //FiH: ABC
a.let {

println(it) //%itH: ABC
}
}

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

5.5.5 with()eR%g

with() BR Z ) E a0 T

public inline fun <T, R> with(receiver: T, block: T.() -> R): R {

contract {
callsInPlace (block, InvocationKind.EXACTLY ONCE)

}

return receiver.block()

}

BAE B With OFHAE N T —MIH 1R receiver, WA {12 & receiver 28
& N\ HJ Lambda f{AS 3 receiver.block(). MIiRACAL AN T

fun testWithFun () {
//EiB5%
val list = mutableListOf<String> ()
list.add("A")
list.add ("B")
list.add("C")

println ("®MEE list = $1list") //BMEE 1ist = [A, B, C]

/ /R with () BB
with (ArrayList<String>()) {



Kotlin A1 2P SEAR

add(l'ﬁl'}
add(l'Bl'}
add("C"}
println ("{#H with R EIE this = Sthis")
//ER with () REHISEE this = [A, B, C]
}.let {
println(it) //kotlin.Unit
}
}

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

56 X &E /L

£ Kotlin ', XHFHFREIEN “—F AR , EXFEHMEE . Lambda #E%E. &
1A AT DAIE R B S 1E il AR & — R, iREl, @] DIEESRCS R & Bk EE 4514
B E AT — R #EE . 7E Kotlin FiE4T R BN gm FEAH 24 9] ..

« 8 o
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i

FO60E JYRERIFASEMM

e B2 SE I StingUtll 28, R Ja(E B S AAN ) T2 vz, AAE ] LS B XA

package com.easy.kotlin;
import static java.lang.System.out;

public class StringUtil {

LS
* FRE str W PN FR1E

* @param str
* @return
*/
public static String firstChar (String str) {
if (str '= null && str.length() > 0) {//3EZFH|#

return str.charAt(0) + ""; //3REE 1 NFRF, ¥4 String iR

}

return ;

}

LS
* A str WEa — 1N FMH1E
%

* @param str

* @return

*/

public static String lastChar (String str) {
1if (str '= null && str.length() > 0) {

return str.charAt (str.length () -1)+""; //F&E)a—NNFH, ¥N String iR[E

}

return ;

public static void main(String[] args) {

String str = "abc";
out.println (StringUtil.firstChar (str)); / /IR A a
out.println (StringUtil.lastChar(str)); //IRA] ¢

}

1Hg ?

"abc" .firstChar ()
"abc" .lastChar ()

A B A&, 1F Java WP IRATTGIASS String RN IN-—NH & X k. Ik

//Java T.HZE StringUtil H4LHY

(EAT ] Java IO, FeAl 1288 & Q0 StringUtil, DateUtil 25 12 228, AR SR LR
11, RE NP RE N FAES 8o N0 E. WARIATTH Java {ChSRE,

(L

A String

FATH LA B StringUtil firstChar(str) X £ [ i 7 sUABE 6] R EH 9% . AEASBE FL X FF
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JDK HAE SRS, N final, AREIEM. FrLh, Java Ry 51 & A X AR — N2
)72 JF—A> StringUtil 28, 7F HL 3528 Py s 22 1) String #24EH U774, A 218 2k 4k
7 String 28

17E Kotlin B, {5 w58 A —M | ——3A 1520 L H By BAT 20 VA&

EAMEUUFESRRIIEOL T, Kotlin Be25— N9 T DI e M L 2N 4R 7K 128 -

AREEFRATTF A 21 Kotlin 3 & pR 20O & P

6.1 ¥ & & 3

Kotlin H &t 1 AT AEH ) A9 FE R 2 DI e . FRATTRl LUABIAT (2R A d1s 0 B € X

1) bR 24

6.1

A1 45 String £ BB RE

@i, INAEZS String 59 R AN K%L firstChar() A1 lastChar(), SEHACHS T -

package com.easy.kotlin

fun String.firstChar(): String {//Kotlin H%47 String ¥ & > firstChar R
1if (this.length == 0) {
return ""

}
return this[0].toString/()

}

fun String.lastChar(): String { //Kotlin Y%} String ¥ > lastChar K%
1f (this.length == 0) {
return ""

}
return this[this.length - 1].toString()

7 R R U EVE W] AT IR 6-1 SR faj B it 1 .

RS
)

HrER b e R

\ \
( Il \
fun String.firstChar(): String {
if (this.length == 0) {

return "

}
return this[0].toString()

}

&l 6-1 47 String R g — firstChar() PR %L

« 86 ¢



$ 6% JRERAS RN

AR et A] LAAEACHS B R T

fun main(args: Array<String>) {
println ("abc".firstChar()) / /IR[A] a
println("abc".lastChar()) //IR|A] ¢

}

R AE HAth package B¢fe B I, WFT 2 import 5 A& PR %L

package com.easy.kotlin.tutorial /159 REREATER— Mg T

import com.easy.kotlin.firstChar [/ SAY REREL firstChar ()
import com.easy.kotlin.lastChar [/ FAY REREL lastChar ()

fun main(args: Array<String>) {
val str = "abc"

str.firstChar() // XA TRELW StringUtil. firstChar (str) RIHIVTZ
str.lastChar ()

6.1.2 %5 List XY R— IR &2

(E58 5 Srp AT 245 List i) filter()pR %L A XA filterO R HUE BFESZILE?
RMTH S List K9 DL JEREL, Mz B 20We? B i 3A T K if DX ) @ .

N T ke e IR Z M A4 2 21 Kotlin 7 FE DI e HY iy B AN , FATT 76K F F AE Java
HORERESEELIE D B, AT A E] A ListUal 28, HLmseHl—4> List filter(List
list. Predicatep) /7 v2:, QA0 |

public class ListUti11<T> {
LS

RAEi1EE p € 1list LR

*
%
* @param list
* @param p
* @return
*/
public List<T>filter (List<T>1list,Predicate<T> p) {
//Java T filter () JFiEHISEHL
List<T> result = new ArrayList<>();
for (T t : list) {

if (p.predicate(t)) { / /0 B A2 A e A
result.add (t) ; //HRMNZICERE S result () FEF

}
J

return result;

}

H.rp, Predicate 4% = HH A |

interface Predicate<T> {
Boolean predicate(T t); / /IR [B A SR AE B 1 ] 2R AL

}
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IR, BATTAEARS LA AE XA filter() 774

public static void main(String[] args) {
List<Integer> list = Arrays.asList (new Integer[] {1, 2, 3, 4, 5, 6, 7});

ListUtil<Integer> 1listUtil = new ListUtil(); // W] ListUtil X%

List<Integer> result = listUtil.filter(list, (1it) -> 1t % 2 == 1);
//Lambda FiA T,
out .println(result); //fitds: [1, 3, 5, 7]

}

AT filterQ) vk, FATDEE B —> ListUtl X5, X0 wie lEBORI. #e A feH
FEAR B XA T Ve ?

list.filter { 1t 5 2 == 1 }

BZIETEN, HAL VI EAE Kotlin H, [ AN AE Java W AT T8 kA8 H Kotlin
R TR R B List 97— filterOpR £, ACRS 0T

fun <T> List<T>.filter (predicate: (T) -> Boolean): MutableList<T> {
//Koltin H%; List B RE— filter pPREL

val result = ArrayList<T> ()
this.forEach { //IXH ) this {50 i F & X%
if (predicate(it)) { / /a0 R A2 TH ] ] T Ak A

result.add (1it)

J
}

return result

}
XA BRI AT A%, AT 6-2 RIE G AL fia] 5150 1]

e 55
| [
HfRER | P IREHY R R [ Y
A ) A
{ \|f \ ( \
fun <T> List<T>.filter(predicate: (T) -> Boolean): MutableList<T>
R l 1 )
R BH (ZHD EE 0N

4 6-2  filter() bk £ 145 44

PR e FATTAEACAS I e 22X A% 1 FH B AT

val list = mutableListOf(1, 2, 3, 4, 5, 6, 7)
val result = list.filter {
it & 2 == / /X Lambda PR3

}
println(result) //11, 3, 5, 7]

Kotlin [JFr#AEZE API PG T3 DI, 1BiLY & Java [ API, $2fit | KiE
faj BELIP PR &R, IX o N BB AE SR 9 Borh HAKRA 41,

%
m




B6H Y IREEC R

6.2 ¥ K& B H

bR T R RAIR A, b Pl SR . BN, FA1%45 MutableList § &P )&
P:: firstElement fl lastElement, SZHLACHS W1 .

var <T> Mutablelist<T>.firstElement: T

get () { //Y EJEYE firstElement Y get () ERZEL
return this[0] //IRAZE 1 N IeHE

}

set (value) { //9 REJEME firstElement 1] set () BR%L
this[0] = wvalue [/ BESE 1PN ILER N value

}
var <T> Mutablel.ist<T>.lastElement: T

get () {
return this[this.size - 11 //RDP&E —1IC%

}

set (value) {
this[this.size - 1] = value //WEBH)G 1T ICETEHN value
}

AR g R P s U I W ] 6-3 BT .

BRI R 5 =
i I |
Jee P n] A H Fras i I s #
| |
f I F RN 1

var <> MutableLis_t_ﬂT.?'.ffmtE'Iement:T —— R R 2R

get() {
return this[0] - gotterifi%f

; _
set(value) { N
ﬂ]is[O] — value | setterifi%)

} i

< 6-3 R JE P vEYE U A

AR el Al ACEACHS H B e iy stk T

val list = mutableListOf(1, 2, 3, 4, 5, 6, 7)

println("list = ${1list}") //list = [1, 2, 3, 4, 5, 6, 7]
println(list.firstElement) //W/H getter K%L, HZE 1
println(list.lastElement) //7

list.firstElement = -1 // W H setter %Y
list.lastElement = -7

println("list = ${list}") //list = [-1, 2, 3, 4, 5, 6, -7]
println(list.firstElement) //-1
println(list.lastElement) //-7
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¥R E M e Y AERaE# Kotlin A4, A iga XAE sk .

63 ¥RV EINGE

PR &R R e ET A i LR A T NI 7 2ORSEIR Y« HT o B SEE s 3 n] DL
i Kotlin /U4 ) ByteCode KFEfE . Ul FA17E 6.1.1 1745 String 2SR EHY firstChar()
EpAE

fun String.firstChar(): String {
1f (this.length == 0) {
return ""

}
return this[0].toString/()

‘XTI TVM B0

//access flags 0x19
public final static firstChar(Ljava/lang/String;)Ljava/lang/String;
@Lorg/jetbrains/annotations/NotNull; () //1invisible
@Lorg/jetbrains/annotations/NotNull; () //invisible, parameter 0
LO
ALOAD 0O
LDC "Sreceiver"
INVOKESTATIC kotlin/jvm/internal/Intrinsics.checkParameterIsNotNull
(Ljava/lang/Object;Ljava/lang/String; )V
L1
LINENUMBER 4 L1
ALOAD O
INVOKEVIRTUAL java/lang/String.length ()I

IFNE LZ

L3

LINENUMBER 5 L3

LDC ™"

ARETURN

L2

LINENUMBER 7 LZ

ALOAD O

ICONST O

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 O
MAXSTACK = 2

MAXLOCALS = 1

HEAE BT IVM $58 2 0] BEAEMW, 43tk Java fCHY Ji5 2 Ty 4 .

public static final String firstChar (@NotNull String Sreceiver) {
Intrinsics.checkParameterIsNotNull ($Sreceiver, "S$receiver");
return $receiver.length() == 0 2 "" : String.valueOf ($receiver. charAt (0));



LEHT Y List 97 J&# bR

this.forEach {

6.4

L AlterOR s,

B6H Y REEC R

¥ & 4G this #4235

//this KEF

1f (predicate(it)) {
result.add(1it)

}
}

X HL1Y this FR B2 Y E XS (recetver object) , L& i)
N T 278 21T BR

Z A5 E BIAS
0 7Ek

%5949

19

TR A BRET,  this 35 [0 IX 2R A 24 A A B 52401

0 8
i,
J

fthye

QR ITIRR: T E—/

K 55 T g

6.5 K F ) 4
B R B Kotin WP EH H48 HScH I Dhae, HIT ek %L,
o [F) B 0 Rl e I AN PE, A Kotlin 78 Java API [FERE E3 B T F 5 52)
T 5 HARA 24

PR, BRATTRAE ST

T
MR this %A MR ERTS

FERRATH, By WO 1Y BR ST T
o LA B R P S
AL e B S AR I B P = Ve

AR

BN Y this, 521§

IFRZ PR E AT

R L AF

b, A —AdF T K RAEA .

FIZ] T~ this K8 T

T PR L

6w

t, 7655

R S (recerver) , Kotlin H i

H (function literal) ', this G,

this 1A

QR AE L4 ) H,

1 g XY BB Aay Bk AR E &

n] DL ERATTHA S 5

10

e O] »



(E Java REHAT B A0 BAETIRKITFAXN L. Kotlin &4 LEHIER T
(Scala NI & H ASEHL | —EELGRNEL) , M2 fE Java RIERAAN EHEAT T SUE MY &,
FINTARZRESR, RN E T RKNEFEELHEDIGE, XEDEEH] API #ffE
kotlin.collections £ | [f] -

F1%k, AE Kotlin [JEESR P AU GEFFA B S, 1 HREWFrf eRZER I 1A 5
Bl an e — A A ER AU SRS R

val funlist: List<(Int) ->Boolean>=//FMH—1FraEL8 hKkE (Int) —> Boolean If] List
listOof ({ it -> it $ 2 == 0 }, //HIAPHREA{it >it%2=0}
{ it —> it $ 2 == 1 }) J/EB2ADRBA{ it > it s 2==1}

Hort, (Int)->Boolean /&N Int L) 1] Boolean [RR %L, IMIXANI ik, FATTn] EALE
A HL 3 6 1 W R 2L

val list = listOof(1, 2, 3, 4, 5, 6, 7)
list.filter (funlist[0]) //AEAZE 1 K% funlist[0],iR[EI[2, 4, 6]
list.filter (funlist[1]) //4EASE 2 NRE funlist[1],i&M[1, 3, 5, 7]

e AT AR B IR ? I 2 i ) 6 B e 2R A eR BN G AL T A SRR !

AR A4 Kotlin br#fEZE R IEEASS, A1 7RSI e 2 W4 fE Java 25T, f#
A ERE N R, K.

RO AP GRS RIS, AR ARG, AT @ BLHAEo h DS R AR 25
TS EI 5] (reference).

Kotlin [FJEE45254 . 0] ZR4E452K (Mutable) 5 A0 4545425 (Immutable) .

7

711 EHB3IMES

ELRTEAT 3 fp: List (41)3K) | Set (4£) fl Map (Meg) , WE 7-1 .

List 26801070 5 WL HE 7 A7, o T E R M R o B4 0 AT




EUEE I

List (#1]%2)

Set (42)

Kotlin 8425

Map (HRE])

K 7-1 Kotlin &4

Set LR ww LR L AEXE.

Map WROSHFFA R “BAENT” X%, S PN RAG T —XEE K-V X% . Map
WL S 75 2 HH A R RS 6 AR AT — A*H%E’Jﬁc%i% (Key) X%, SRR ok e b % A1 e it
HAEAEAL . OB R ME— . SO T AL JEANRE Y E XN R RE AL E, el il
41| (hashing) ﬁf;—ﬁ“@ﬁ%ﬁihﬁﬁﬂﬁﬂ (hash code) MJEEE, XNV AE (Value)
LA B

MR BATINEAR g5 M A o ok, FLSE List H g R Asat /& Key, WA Key 217 ¢
1) Int 237, FrLAU List ] BLUd & —FRF IR Map 254544 . 1M Set 7€ Key 4 Int J
Y, {HJ& Value {8 /& ANFEHE E FFK Map.

(L

7.1.2 Kotlin E§XLHERE X

T2 Kotlin PGSR O MM ER, WK 7-2 Fis.

[terable |- Mutablelterable

|

Collection |-

‘ i

MutableCollection

List Set Map
i i i
MutableList MutableSet MutableMap

72 BARENGHRIX

e 0F »



Kotlin M 121352 4%

Hoob, SO UWER 7-1 B
z7-1 ESRENDIRHA

e O If] BE
Iterable Lo ARG AKX A2 L 2 7~ a] LAk J7 4 1) T 25
Mutablelterable FEIE A 7] 32 55 I B oo 25 34X
Collection List #1 Set [FACREE . HiA ]2
MutableCollection | SZFr IIAIMER G Z 1) Collection. " Hef™ AJpREL, 1 add. remove B clear 55
List i AT, 467K Collection %211, JuzAThy, HiAH[ZAR
NMutablel it 47K List_,.ﬁ':if?fi?j&buﬁﬂ]ﬂlﬁfu?m bR 74T List S e 24 1K) sR 2, 1447 add. remove

aY, clear <55 N EH 1) BRI AL

Set LR LERE ., . 4K Collection #2111, HiANa] 22
MutableSet Ak7k Set, SZFRFEASIIAIMNER 7625 1 Set
Map g K-V CE-H) MG, 76 Map B 9 Key () ZME-—[1
MutableMap SCRFES AN B oG 25 1) Map

72 NI AELK

List 41|84 & Fis AN u] 45 ) List A1n] 4% MutableList (1] 5 A, MIEEEHE) . List 41
TR IR G/ 7-3 s o

—+p> Iterator<out T> [€=————— [terable<out T> |<d Mutableterable<out T>

1 ]

Mutableterator<T=

Listlterator<out T= Collection<out E> < MutableCollection<E= I
N T A
|
|
|
e List<out E>

|

1

MutableListlterator<T= MutableList<E=

Set 2145 H A0 A% Set Al u]4r MutableSet (n]'B A, MEEIE) . Set &4 12K H

%l 7-3  List #I RIS B = IR G5

IREERS U 7-4 PR .
Kotlin ") Map 4 List. Set —#F, Map th77 & H 132 Map AlH] A2 MutableMap ( H] 5 A |

il

« Q4 o

SEAR) o Map WA 4k7& T Collection 4% . Map ZER 2 IR EERIUNPE 7-5 AT




Mutablelterable<out T>

AN v A
B THE EHR
lterator<out T=> lterable<out T=
—
operator fun next(}: T - operator fun iterator():
operator fun hasMNext): Boolean kerator<T>
fh I
Collection<out E>
val size: Int
fun isEmpty|): Boolean a

operator fun contains{element: @UnsafeVariance E): Boolean
override fun iteratorl|: lterator<E=
fun containsfllelements: Collection<@UnsafeVariance E=):

Bookan

Sat<out E»

overrida val size: Int

override fun isEmptyl): Boolean e —

override fun contains{elament: @UnsafeYariance E): Boolean
override fun iteratorl|: lerator<E=

override fun containsAll{elements:
Collection<@UnsafeVariance E>): Boolean

Mutablelterator<T >

Entry<out K, out V>

val key: K % interface Entry<out K, out V=

val value: V isEmpty(): Boolean
containskKeylkey: K): Boolean

ﬁ containsValuelvalue: @UnsafeVariance V): Boolean
operator fun getlkey: K): V?
getOrDefault(key: K, defaultValue: @UnsafeVariance V): V
MutableMap<K, V>
MutableEntry<K, V> : override val keys: MutableSet<K>

Map.Entry<K, V>

fun setValue(new\Value: V): V

fun removel): Unit

owerride fun iterator(): MutablatteratoreT>

?

MutableCollection<E=

override fun iterator(): Mutablelterator<g=

fun addlelement: E): Boolean

fun removelalement: E): Boolean

fun addAlllelements: Collection=E=}): Boolean
fun removeAll{elements: Collaction<E=>): Boolean
fun retainAll{elements: Collection<E>): Boolean

fun clearl): Unit

hMutableSet<E=

override fun iterator(): Mutablelterator<E>

override fun addlelement: E): Boolean

override fun removelslement: E): Boolean

override fun addAll{slements: Collaction<E=>): Boolean
override fun removeAll{elements: Collection<E=):
Boolean

override fun retainAlllelements: Collection<Ez>):
Boolean

override fun clear(): Unit

K 7-4  Set ZE 5 R E IR 45 )

Map<K, out V=

val size: Int

val keys: Set<K>

val values: Collection<V/>

val entries: Set<Map.Entry<K, V>>

== Set<K>
|

I
I
I
-——1
I
I
I
I

——>] Collection<V>

override val values: MutableCollection<\==

interface MutableEntry<K, V= : Map.Entry<K, V=

override val entries: MutableSet<MutableMap .MutableEntry<K, V==

r——>| MutableSet<K>

put{key: K, value: V): V?
remove(key: K): V7
removelkey: K, value: V): Boolean

N, 3

Kotlin 143yl

putAll(from: Map<out K, V=): Unit
clear(): Unit

|
|
|
|
|
|
|
|
|
L

——>' MutableCollection<V=>

& 7-5 Map RN E IR 45

TREIEEGR.

73 AEEAK

listOf(). setOf(). mapOf() ek £ HE AN n] AR 1) List 41K 7545 . Set 4

e 05 »



Kotlin M A [] ZI3E B 5k

HKas+ Map WL 254%: 1171 mutableListOf(). mutableSetOf(). mutableMapOf() & K A1) 43
n[7Z 1] MutableList 41| 3745 MutableSet f27¥#%. MutableMap WS 7545, 73l anf& 7-6
2B 7-8 P

listof) ©  {ERArrayListSEI] | REIMlistE R IEMN
Bll3# List G)(
| mutableListOf()

Kl 7-6 1] & List

emptySet(): Set - g/ — TR R K Set

BliE Set - setOf(vararg T): Set - gl —7 R j&ESet

mutableSetOf(vararg elements): MutableSet - 32—~ 0] Set

K 7-7 )& Set

mapOf()
i 3T -JacefJLinkedHack Map
mutableMapOf()

gl Map ©O| hashMapOf() ©  valhashMap =hashMapOf(lto bookA, 2 to bookB)

linkedMapOf() ©  valmap= mapOf<Int, Book>(1to bookA, 2 to bookB)

gliE— 7 ZMWMap ©  valmapEmpty = emptyMap<Int, Book>()

& 7-8  filE Map

A 7= an .

val list = 1listOf(1, 2, 3, 4, 5, 6, 7) //BIEATAR List

val mutablelList = mutableListOf ("a"™, "b", "c") / /B 2F MutableList
val set = setOf(l, 2, 3, 4, 5, 6, 1) //BEEA ] AL Set

val mutableSet = mutableSetOf ("a", "b", "c") / /0 R] 2 MutableSet
val map = mapOf (1l to "a", 2 to "b", 3 to "c") / /BEEAB] AL Map

val mutableMap = mutableMapOf (1 to"X",2 to"Y",3 to"z") //fli ]2 MutableMap
AR AT oz 194 List, A H] listOfORI n] o ANl iXANIix, A2 (PR YA e 4 1%
7 B 2 B

val emptyList: List<Int> = 11stOf () // BN List Wt :EEHR N Int

val emptySet: Set<Int> = setOf () // B 5 Set Mt HEFER A Int

val emptyMap: Map<Int, String> = mapOf () //E3U5H] Map McHERAN Int, String BHMEXT
0 ) 254 i -

>>> val list = 1listOf () [/ ATRERK, FH—A% List <iib

error: type inference failed: Not enough information to infer parameter T
1in 1nline fun <T> 1i1stOf(): List<T>

o« Of o
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4
AR
:_}
E

Please specify 1t explicitly.
val list = 1istOf ()

M

N

K A iX B funlistOf():List 72 B 220 T 4w e o Joi=AE W H
}EE_!.? /[H-FH_%'%:}&G

Co setOf(). mapOf()77 17 [r]

|

74 B ELSFHLE

List. Set Z34k7K | Tterable £ 1, HLHY & | forEach pRECKIEACH Fiou g [FIFE,
Map #% 1 H 4 & T forEach R ECRIEA Sl ) G %

list.forFach { //List ] forEach
println(it)

}

set.forEach { //Set F[f] forEach
println(it)

}

map.forEach { //Map F ) forEach

println("K = ${it.key}, V=§S{1it.value}") //Map HmMEIXT g2 Map.Entry<K, V>
}

Hop, forEach()PRIZLZE 44 W1 T

public inline fun <T> Iterable<T>.forEach(action: (T) -> Unit): Unit

public inline fun <K, V> Map<out K, V>.forEach(action: (Map.Entry<K, V>)
—> Unit) : Unit

WAITE 2, 7r Iterable 1 Map H', forEach bR ZLEN & — > WK inline PR %L .
Fiob,  WRBATTAAEIEACH [ 70 2= I A% V7 9] index 45, 7E List Al Set 1 n] LIS
N1 ) forEachIndexed pf24

list.forEachIndexed { index, wvalue -> //4 F#r index Kik)J;; Tist
println("list index = ${index} , value = ${value}")

}

set.forEachIndexed { index, value -> / /5 AR index Kkl Set
println("set index = ${index} , value = ${value}")

}

Hip, 28 1 N2 index, 5 2 NZSHE value, IXH 1) forEachIndexed pR%2E 44
urps

public inline fun <T> Iterable<T>.forEachlIndexed (action: (index: Int, T)
—-> Unit): Unit

Map 1) JC % »& Entry 3%, [ entries JEEFFA -

val entries: Set<Entry<K, V>>

XA Entry RN

public i1nterface Entry<out K, out V> {
public val key: K [/ BEEHXT ] Key



Kotlin M AT ] 2133 [ 51 4

public val value: V / /EHME XTI Value
}

ATl LA E $%77 0] entries J& E 3 B0 Map H B BT A7 B /AE 6 Y Seto ACHS 72~ B 4 b

>>> val map = mapOf ("x" to 1, "y" to 2, "z" to 3) //FEHIFHIGEHL I Map
>>> map

{x=1, y=2, z=3}

>>> map.entries //Viln Map X% 1] entries J&t

(x=1, y=2, z=3]

XA n] DLk 771X ™ Entry [1) Set | :

>>> map.entries.forEach ({println("key="+ it.key + " value=" + it.value)})
//# entries FIGHR

key=x value=1
key=y value=2
key=z value=3

F

75 B G R EKL

{5 FH] map pR%L, A IESR & BT 2 KOS 25 7 1% 50 R BCREA TS 454, JU IR

WG HMERAEAN TR G, RIS . XPEFE Rl U 7-9 Rk i

S ASECEORORONORS

mappR &
list.map {it*it}

i i i i i ; i

/< 7-9 map R E]

{f List, Set 4t K[ Iterable 2 A1 Map #HH, #AHFEfE 71X~ map pR%L. 18] map

PRIE AR 7B T

val list = 1listOf(1, 2, 3, 4, 5, 6, 7) / /A HIFHGEN— 1 List
val set = setOf(1, 2, 3, 4, 5, 6, 7) / /A BG4 — A Set
val map = mapOf(l to "a", 2 to "b", 3 to "c") / / 8 BRI G4— Map

list.map { it * it } //map BRECTRA LR TRTERME, &H [1, 4, 9, 16, 25, 36, 49]
set.map{ it + 1 } //map REXIEAILREEATIN 1 #4E, &FA[2, 3, 4, 5, 6, 7, 8]
map.map{ it.value + "$" } //map RENENILHEGIN EFRS, &P [a$, bS, c$]




map PREL 44U

public inline fun <T, R> Iterable<T>.map(transform: (T) -> R): List<R>

public inline fun <K, V, R> Map<out K, V>.map(transform: (Map.Entry<K, V>)
-> R): List<R>

IXHLP) R R E ML 2 g &R 2R, AT n] LAAE AN —™ List:
val strlist = 1listOf("a"™, "b", "c")
strlist.map { it -> listOf(it + 1, it + 2, it + 3, it + 4) }
//map RE, HAGGE it By 2 )5k E—A List, X4
List 1 4 Mook, oAl it+l, it+2, it+3,it+4

S

XA, R [A
4 El e Y1

[[al, a2, a3, a4], [bl, b2, b3, b4d], [cl, c2, c3, c4]] //HE List

HIFEALE 2 List, it 2— List B #E— List, FHACHETH

Kotlin AL T — flatten()pR £, RUEREHURER List 58 “ a7 , 22— E 1
gEfe, AChY 7~

strlist.map { 1t -> listOf(at + 1, 1t + 2, 1t + 3, 1t + 4) }.flatten()
[/ “PREET BREL UHRETE List FIcE “CFE” Bl = List

By

lal, a2, a3, a4, bl, b2, b3, b4, cl, c2, c3, cd]

flatMap P ¥ )2 map Al flat PiASEELT 504 iB48 7, ACELR BT T

strlist.flatMap { it -> listOf(ait + 1, 1t + 2, 1t + 3, 1t + 4) }

AR A B
al,aZ,a3,ad,bl,b2,b3, bd,cl,c2,c3,cd]

PE4E S Wk, TRl E kit T filter()h %, 3 ML 26— AMUFDRHI. 2%, A Student
X5, A P HR KK

data class Student (var 1id: Long, var name: String, var age: Int, var score:

Int) { / /B Student FAEE

override fun toString(): String { //B#YH toString() K%
return "Student (1d=$1d, name='S$name', age=Sage, score=$score)"

}

N TR HBTTHASE B, S T toString()pR %L . X )afd—1>+517 Student X%
] List:
val studentList = 1istOf ( //BNE— 15y Student X% List

Student (1, "Jack", 18, 90),
Student (2, "Rose"™, 17, 80),



Kotlin M A [ I B 5k

Student (3, "Alice", 16, 70)

)
XN, G R IRATTAR S g R KT T 18 B %,

studentList.filter { it.age >= 18 } //id#EH studentList
Student X%

Lk

il

[Student (1id=1,

AR H 2D T 80 AR,

name="'Jack', age=18, score=90) ]

AL

AL n] PLIXFES .
1TFER KT EHET 18 1Y

studentList.filter { it.score < 80 } //HIEH studentList F93%/NT 80 4711

Student A%
Mg o b
[Student (1d=3, name="'Alice', age=16, score=70)]
A, WA EE ) R hsoRaL g, v B filterIndexed() pF %4 -
val list = 1listOf(1, 2, 3, 4, 5, 6, 7)
list.filterIndexed { index, 1t -> index % 2 == 0 && 1t > 3 }

/ /7 FARI

filterIndexed() BRI 202> 44 11 | -

public inline fun <T> Iterable<T>.filterIndexed (predicate:

—-> Boolean) : List<T>

Y
>

7.7 #H A &

Kotlin 44 Jth 0 T (51 FHE 90445

3, 4,

val list
val set

listOf (1, 2,
setOf (1,3,2)

5, 6, 7)

/ /B RR L R IE
/ /B RRE, R[E

L7,
12,

list.reversed()

set.reversed()

X Tterable )4 & PREL reversed() & L% i

FHIACHS W1

public fun <T> Iterable<T>.reversed(): List<T> {
1if (this 1s Collection && size <= 1) return toList ()
val list toMutableList ()

list.reverse() //WH Java % List B[] reverse () JTiE
return list

}

public fun <T> MutablelList<T>.reverse(): Unit {
java.util.Collections.reverse (this)

}

* 100

e List I E, k[

(5, 7]

(ilndex: Int, T)

JUE I BREL reversed(), A7 G T -

111 java.util.Collections. reverse() /7 2. H:



HTHE OELGR

FHHE P R UE sorted(),  SEBIACAS W1 T -

>>> list.sorted()

(1, 2, 3, 4, 5, 6, 7]
>>> set.sorted()

(1, 2, 3]

Kotlin H [{]1X > sorted() & £t 52 HL4% i H] Java [ APTORSCHLHY, AHOACHS Ul | -

public fun <T : Comparable<T>> Iterable<T>.sorted(): List<T> {
if (this 1s Collection) {
1f (size <= 1) return this.toList ()
@Suppress ("UNCHECKED CAST")
return (toTypedArray<Comparable<T>>()as Array<T>) .apply { sort() }.asList ()

}
return toMutableList () .apply { sort() }

H 5 Ui HH 152 Java.util. Arrays.sort() /7 ¥4

public fun <T> Array<out T>.sort(): Unit {
if (size > 1) java.util.Arrays.sort (this)//ff] Java # Arrays B8] sort Jiik

}

78 UL & £ &

IR PATTAER—A List HIERBAT 03 L5, ] LLEAZIFHA] distinet() bR 21

val dupList = listOf(1, 1, 2, 2, 3

dupList.distinct () //EERE, &R [1, 2, 3]

Kotlin )55 RPIGHEME T VP2 IIREFE ) APL MAEA 2. EZNF LA
2755 )7 AP A4

http://kotlinlang.org/api/latest/;jvm/stdlib/kotlin.collections/index html.

79 K F ) 4

AREIRANINE T Kotlin brufEFE P RSS2 Listy Set. Map, VLA BT B 5 1 #
YERR 2L, XA A ME HIX SR E R T . AR FARI AN, MEFIAIL
XN SRR N E RN TS SRR FEFER . 5 8 IR ]z Y,

* 101 -



F8E = Al

B TEOHIRA R E, AT T EAH RARRIR AR ] B4 EIEARRA, HARH
B N HEAEEAEN s, AR FEG S ol AN H T2 PR B ACH,  &E
ﬁmW&EﬁHE—W%iﬂ% 20 A . AHIXHE AR B B FRARIG, %t
AWM ATATREA RIS “RAY” thHh B S EE? 25 E [/ n L,

Java 5 L|Jf';|)\lfl4]fz§:mr&ﬁ']fkfﬂf “ZHALTN 7 (Parameterized Type) . Z¥{b7HY,
i 44 B SOt R Y R I BARR R Z 5k, R T I7E R AR m 24, 2R e
XS EOE, BAITRZ AR SE, ARG e H A N AR CGRAIsES)

BATTENE, P2 RE LR BN HAR m R . RN, gt i B gt & DA
RN R Y, MR . XA EZEUN Y R B 2220 (Type Parameters)

AR FEFATI R — i 5 2] Kotlin 32 U [FJAH KR .

8.1 AfTi| ANz H

(Java Zmf2 AR ) (BB 4 /0O 483 A2 B T MBI, mEyl NFEE
P—AN R, SN TRIEAZRR (AR .
SR UL 2 BN B EEP ss HRZ — TATERE PfTzR2
A, EARLEEFFAIN RN . /£ Java 1, Object E TR, H THERIIE,
P, T E A e XA Object, A HARTIZETIRS, 153017 A0 DY [ 5 1 28 70 e 48k
A

class RawArrayList {
public i1nt length = 0;

private Object[] elements; J /IR E A Object

public RawArrayList (int length) { / /e R AR
this.length = length;

this.elements = new Object[length];//fl& —1KE N length [f] Object (4

}

public Object get (int index) //get Jiik
return elements[index];

}

public void add (int index, Object element) {/ /%4 M B A index FIJGEI{H A element
elements[index] = element;

}



4 8 F

B R AR 1 F

public class RawTypeDemo ({

NG
I~ 1]

public static void main(String[] args)

RawArrayList rawArrayList
/ /B I

rawArrayList.add (0, "a");

"b") ;

rawArrayList.add (1,

iz 7Y

{
new RawArrayList (4);

WIGEE M F LR KEN 4 [ RawArrayList X%

ThR 0 MR B AL "2
TR 1 MR BB b

/14
/ /45

System.out.println(rawArrayList);

String a
System.out.println(a);

String b
System.out.println(b);

200) ;
300);

rawArrayList.add (2,
rawArrayList.add (3,

(String) rawArrayList.get (0);

(String) rawArrayList.get (1) ;

/ /&

Kok 0 IJC

/ /&

Fhrh 1 e

System.out.println(rawArrayList);

int c =
int d =
System.out.println(c);
System.out.println(d) ;

String x = (String) rawArrayList.get(2);
java.lang.ClassCastException:

java.lang.String
System.out.println(x);

}

(int) rawArrayList.get (2);
(int) rawArrayList.get (3);

//Exception in thread "main"
java.lang.Integer cannot be cast to

nfIEH, EHRAESZER (raw type) SZHLTEEA Y, FATEHH 1) 2 Object[]2£X
Mo XL ILTT AL )T
Q MRS R IR, "X IUARRBEII TN . i, Firlm
T THINIEEXN S, mieardl ANk
Q SJEATNES PR MERIEAR, AREAEH Object 8%, 7y ZEA T 9 il S 7Y
iz 4 rru:é*"l“i?%ﬂﬁ TAEAS N 7T 2 1B 5 U T AT B3 BY 1 PR 1) 54 £
PTAZR 2y e o B B TR i -
String x = (String)rawArraylList.get(2); //Exception 1in thread "main"
java.lang.ClassCastException: java.lang.Integer cannot be <cast to
java.lang.String
A RATACS, i A AR, (HRZISATIN S0 R e . BEASRELE 4 1345
KARLR LA R B e AT e 7 HE A5 AE AT 1) rawArrayList #5170 %5 i
rawArrayList.add (0, "a");
PR B Hou s R A RE Ay Stong, K )5 7E o [ 3R oo &= RISk, H 20 55 5 ¥ 832 4

String g ?

* 103 -



Kotlin A ] B SE i
String a = (String)rawArrayList.get(0);

FATRF XA T2 2R A String R EAAE]—A4> “REZE” W, R JaAEgw P4 )= 0 5]
NN FIZRBSR A H s e L], XAt n) BAE R RAL 2 A T )l o X E 2 5
NiZ B3 AR

M R R fi il g F AR S B8R, PUTREN ENISRA . K g
PEARIRUER TR AN RN, WESRHOBURE > 51 H O 8 5 R NPATH 4e, Az
AT I P AR B AR DORHARME 25 @ AR e A7 T2, ga vt vl BAS B BT T30 A T K i 5_ Y
fre, JEH AT PO H B 2 B gm BRI B ik . AEX— R L, 2R 3 B AT URRIR) ¢ Rl
R SEILR AR &4, £ DHHEAF IR LT Z2.

8.2 AR, v R LAk Az A

ZRIZR, R AN R vk g e s MR, SR M im0 EIL S . RS 528 API
LU@JME J’ M AF Java "HIRATTAT LS ORI i e Xz 8251, 7F Kotlin
b R S . AT N4 Kotlin W72 g 0. 72 KA T pr %5

8.2.1 ZAE[M

R 2EA8— AN ] B 1) Kotlin 32 T4 11 (4141 1~ .

interface Generator<T> ({ //%&ﬂﬁﬁiﬁﬁmgﬁﬁﬁ <T>
operator fun next(): T J/ LR B A T

}

AT .

fun testGenerator () {

val gen = object : Generator<Int> { //XMZHEIER
override fun next(): Int {
return Random () .nextInt (10)

}

}
println(gen.next ())

}

X HLFRAT 148 H object S8 TR 75 B — > Generator SZHL2E, F£7E Lambda A 2 H 52
1 next() BRI
Kotlin H' Map Al MutableMap 2 1[I 7€ X A1 /& — > 78 (172 U422 L1911

public interface Map<K, out V> { Map &EHNMZMFE <K, out V >, KT out 4,
BN THE o = Vi

public fun containsKey(key: K): Boolean
public fun containsValue(value: @UnsafeVariance V) : Boolean
public operator fun get(key: K): V?

+ 104 -
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public val keys: Set<K>
public val values: Collection<V>
public val entries: Set<Map.Entry<K, V>>

}

public i1nterface MutableMap<K, V> : Map<K, V> {
public fun put (key: K, wvalue: V): V?
public fun remove (key: K): V?
public fun putAll (from: Map<out K, V>): Unit

}
@41, 4 mutableMapOf£() pf E K SE 4514 — N 1] 22 Map:

>>> val map = mutableMapOf<Int,String>(1 to "a", 2 to "b", 3 to "c")

>>> map
{1=a, 2=b, 3=c}

HH, mutableMapOf()pRZEZE 4 U0 | -

fun <K, V> mutableMapOf (vararg pairs: Pair<K, V>): MutableMap<K, V>

X BRI E K AV AR TR s A A RIS, R S B iR 2R TR 50 A
1r mutab]eMapOf()E[ﬁLJ , BCE K. V AT E 4 H AR Int FT String 2884 plrs 4.
2 ROl DL R BRI S 5 R K N R 28, XA R e 4. [N E—1M4
TR E* BN T HTZR TS RN, i a8l 23R G«

>>> map.put ("5","e")
error: type mismatch: inferred type 1s String but Int was expected
map-put{li5"rlfeli}

71

Kotlin 77 KA T fE, LM 2 500] L B B4 W RS . mutableMapO£() i 3¢
T T SR LS AR

>>> val map = mutableMapOf (1l to "a", 2 to "b", 3 to "c")
>>> map
{1=a, 2=b, 3=c}

8.2.2 ;ZBEIRE

AT E A% 5 By 2R 25007 Container 28, ACAS AT .
class Container<K, V> (var key: K, var value: V)
AT ENNR, BATTES toString()pR 2L, LA b

class Container<K, V>(var key: K, var value: V) { //fEELZJEHFZHSH<K,
V>, P AMYRE SRR

override fun toString(): String {
return "Container (key=$key, value=$value)"

}
}

A A

fun testContainer () {

* 105 -
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val container= Container<Int, String>(1, "A") // <K, V> # A& H<Int, String>
println(container) //%itH: container = Container (key=1, value=A)

8.2.3 ZBLEZ

ez AR ORI BRHr, FRANTARAER A M O 2 Ja B Tz 2288 i sshr Edn]
UL BP0 2R B % T (N s B2 SR E R B KB Hiem Wz NS5 A 7R
anp s

class GenericClass {
fun <T> console(t: T) { / /I Y R YL
println(t)

}
}

interface GenericInterface {

fun <T> console(t: T) / /3% 1R [P Y pR 5N

}
fun <T : Comparable<T>> gt(x: T, y: T): Boolean { //®FHIZHER%EL
return x > y

}
83 X & E X

6 Bl -, gt(x:T, y:T)pR 12544 47> T:Comparable<T>:

fun <T : Comparable<T>> gt (x: T, y: T): Boolean //T 2K |5/ Comparable<T>

X HL ) T:Comparable, %7~ Comparable ;&R T 1 E5. S & Vi ifay, R
ZR T AR #GZSEHL T Comparable 2 YR, IXAESE T35 Ve dw e s TTAR S L T
CompareTo J5ik. WERBAAEIXNIRE EARBEA T, wiAik Hac il CompareTo “>”
PAERT . gt i, Nl g AN ELL

fun <T> gt(x: T, y: T): Boolean {
return x > vy //%FEAHEIT

}

84 HELiEE

FAVCRE — W5, B FHAAAER FRARIZRA:

open class Food
open class Fruit : Food() //Fruit 4#7K Food

class Apple : Fruit/() //Bpple 4f7K Fruit
class Banana : Fruit /() //Banana 47K Fruit
class Grape : Fruit/() //Grape 4¢7K Fruit

* 106 *
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object GenericTypeDemo {
fun addFruit (fruit: Mutablelist<Fruit>) {

}

fun getFruit (fruit: MutableList<Fruit>) {

}
}

IXAN A AT AR 1 FH 1T RS 1 BRI

val fruits: MutablelList<Fruit> = mutablelListOf (Fruit (), Fruit(), Fruit())
GenericTypeDemo.addFruit (fruits)
GenericTypeDemo.getFruit (fruits)

IAE N AT — M7 I Apple 1) List:
val apples: MutablelList<Apple> = mutableListOf (Apple(), Apple(), Apple())
T Kotlin "7z 745 JTava — 2 AFPPAEHT, T Y A 2 g v AN B L 1 -

GenericTypeDemo.addFruit (apples) //type mismatch
GenericTypeDemo.getFruit (apples) //type mismatch

MEEANZ, BARMIABAFR MM R EL

object GenericTypeDemo {

fun addFruit (fruit: MutableList<Fruit>) {
}

fun getFruit (fruit: MutableList<Fruit>) {
fun addApple (apple: MutableList<Apple>) {

fun getApple (apple: MutableList<Apple>) {

}

AT — IR e A, 31X 2 A A . 84 BEA e 1l MutableList f¢ 4 MutableList
AR AN ? Java 2 RGN 1 2R A By I R O IX A 1)l o Java 72 TRl BC A7
PR 2

O FRM A PRE SR 2extendsT 75 E RS A K LR GZZR A J02 28T T 5 e 1Y

TR . & Ui MutableList<?extends Fruit>/& MutableList [1) %5, Kotlin
S MutableList K7~ .
A R PR F2superT IR @ R A0 P IR 2R R T T elid e 12
KAY) o k2 i MutableList<?super Fruit>/& MutableList [] 3% . Kotlin i
| MutableList K% 78

XHPE 5 27, FRZ NRBEACAT (Type Wildcard) . JBECATERE RgeH HA 8

LRI, e — Mz BRI E MR RS T — ARG .

T -
]

s
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Number Z58! (il 4 F) J& Integer 2R (fajid h ©) BYACKEA, FRATHUIXFPAC 128
RICHR M N C=F (C4kK F) ; Ifiy List,List A )72 BRI B0l i id b £(F).1(C).
HS 2B ATT AT LLX A IR P22 A0 AL
d Y4 C=F W, WA f(C)=>1fF), I fmfithz,
d X C=Fi, WEAH fF)=(C), M4 £HIAT . G iy Fp o R EA AT
DI A AR
i A 5 3 A a LA P 8-1 Skefiaj B idd A

) (e

F 3 F 3

1
v v b v
J

=) (=

& 8-1 1Az HiAr

[ :

P AEANTL WA AR 2 R AL 22 A= Y

84.1 1hI

l

Java " ECH 2 PMAEHT, B AR 2 v] BLIE i 9m PRIz 1T HY:

]
Integer[] ints = new Integer|[3];
ints[0] = 0;
ints[1l] = 1;
ints[2] = 2;
Number|[] numbers = new Number|[3]:;

numbers = ints; / /B AR, ] LLOEIRAE
for (Number n : numbers) {
System.out.println(n);

}

{F Java ', [K[7) Integer /& Number ') -5, 120257 Integer[ ]t /& Number[ [ 128
B, DRI AEAT ] 75 2 Number[ {8 1N H8 7 B A PLyEfit—~ Integer[|H . Java " ZUAH 2 11 =
SERT LRI 8-2 SR fj B e ]

Java " )2 RS ARV KT, an i 8-3 B

gt & i, List<Integer>As & List<Number>[\) 258, 7F2K List<Number>[1){V & {2
fit List<Integer><>$E/mn BTk . FIAIACHS, Zwieds o Bk e 1Y:

List<Integer> integerlList = new ArrayList<>();
integerList.add(0);

integerList.add (1) ;

integerList.add(2);

List<Number> numberList = new ArrayList<>();
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3t

numberList = integerList; //ZmiFiive: RKBAF

Number List<Number=

Number Number]]

A A

e v v~ X

Integer Integer|] Integer List<Interger>

%1 8-2  Java [ A 2 PR AE 1) < 8-3  Java )iz BY AR PR AR I

G O are R B S8 s W1 8-4 P

List<Integer> integerList = new ArraylList<();
integerList.add(0);
integerList.add(1);
integerList.add(2);
a List<Number> numberList = new ArrayList<>();
. numberList = integerlList;

Incompatible types.

Required: List <java.lang.Number>

Found: List <java.lang.Integer>>

K84 GirkH: FRAHR

Java "z BURIELA HIAN AT RIS T F2al, s Pl Mg s C A IX A -

List<? extends Number> list = new ArrayList<Number>();
list.add (new Integer(l)); //error

R IEAREE ), Wil 8-5 iz

List<? extends Number> list = new ArrayList<Number>();
list.add(new Integer( value: 1)); //error |

add (capture<? extends java.lang.Number>) in List cannot be applied

to (java.lang.Integer)

K 8-5 ZRIMIAGRZA IR E B

M il AT B M K A4 Number [FXf % 0 LA Integer SE 44k, ifi
ArrayList<Number> ') X % X 4~ fE ArrayList<Integer> 5 1§U 1k, 7 list Y [f)<? extends
Number>j+ B H. 71 2 /& Number & Number [JIRAZR, T4 AFE add Integer? 4 | g 2%
X, P72 T F Java 30 AR ) E&Qﬂq—'@ﬁﬂﬁﬁ/ﬂ; 172 6

List<? extends Number> list = new ArrayList<>();
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X L) 2R AY C gt/ Number 28 2 Hi1-28 (11 Number. Integer. Float &%) , X7/x[M
f& Number 258k H.1-25. L F 8@l F A AL ST 2extends Number.
AR = S 8-6 F s .

[ List<?extends Number= }
i

[ List<Integer> J

& 8-6 AR

(MEVN LN

List<? extends Number> listl = new ArrayList<Integer>();
List<? extends Number> list2 = new ArrayList<Float>();

(H 2 IX ANEE W) Listl. list2 ¥ HHPR null LAARMPAEZ0 %

listl.add(null) ; //ok
list2.add(null) ; //ok
listl.add(new Integer(1l)):; //error
list2.add(new Float(1.1f)); //error

List<Integer>H] LA#S Il Integer M H.138; List<Float>n] LL¥s Il Float Az H. 138,
List<Integer>, List<Float>%%#[ & List<?extends Number>[}] -3/,

IAE sk 1, WK Ges Float B2 11 31| List<?extends Number>H', B HEXF Integer
TIFZ2us N g List<?extends Number>', JH$Z4 List<?extends Number>H! M4 2 H5F 17 255
Number 2544 (41 Byte, Integer. Float., Double %5) . JiXANEHix, 43T
XA~ List I, Jozam SRRt iR B, BATTANFNTE M 7T 22 /& Integer B Float. Java
jj TR HZER 2L, 2% 11 ) List<? extends Number>¥s JI1 {12 Number -8B 11464, A
LW LA N6 4 null, W& 8-7 o .

List<? extends Number> listl
List<? extends Number> list2

new ArraylList<Integer>();
new ArrayList<Float>();

listl.add(null);
list2.add(null);

listl.add(new Integer( value: 1));
list2.add(new Float( value: 1.1f));

add (capture<? extends java.lang.Number>) in List cannot be applied

to (java.lang.Float)

Kl 8-7 ZE || [n] List<? extends Number>¥s JI4T & Number -2 {1 4] %
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8.42 W

FAT1 5 H — B 2541 -

List<? super Number> list = new ArrayList<Object>();

X HLF 27 C J2 “? super Number” , &7 F J& Number [1J42 5% (41 Object 25) .
AR ) X 8-8 s o

[ List<?super Number= }
A

Vg

[ List<Object> J

<] 8-8 iR

(AN E VNG

List<? super Number> 11st3 = new ArraylList<Number>();

//Java F]<? super Number>illfic i
List<? super Number> list4d = new ArraylList<Object>();

list3.add (new Integer (3)); //PTLLAS N Integer KRB E
list4.add (new Integer(4));

FEIARZS T Fe AT e] DLl Horp s oo zs . i, wf BA ) List<? super Number>list4 2%
i AN I Number 2 H 280 4

8.4.3 PECS

ILAE )8R 1 AT A BHiE H] extends, {14 BJix ] super Mg ?

Effective Java 25 1} | 2% : PECS (Producer-Extends,Consumer-Super) .

Naftalin -5 Wadler } PECS #{ A Get and Put Principle.

{F java.util.Collections [{) copy() 5754 (JDK1.7) 5¢FEHRR T PECS, (U5l K.

public static <T> void copy(List<? super T> dest, List<? extends T> src) {
int srcSize = src.size();
1if (srcSize > dest.size())
throw new IndexOutOfBoundsException ("Source does not fit in dest");

if (srcSize < COPY THRESHOLD | |
(src 1nstanceof RandomAccess && dest i1nstanceof RandomAccess)) {
for (int 1=0; i<srcSize; 1i++)
dest.set (1, src.get (1))
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} else {
ListIterator<? super T> di=dest.listIterator();//in T, HA dest &

IistIterator<? extends T> si=src.listIterator();//out T, ZHl src #iE
for (int 1=0; 1<srcSize; 1++) {

di.next () ;

di.set(si.next()):;

85 outT5H InT

IEAnET T ey, A€ Java i R AT AT XN AR 0, FRAT1EE H] 2extends T $7 € RS
B} EF, HI? super T fR i RS HT) AL

i Kotlin #1577 | IXANGEECAT, HRSEIL 1A ke PECS g0 . Kotlin 5[ AT
T out T ACFR AT 0%, 2T in TACEY 2 & %%, A #0257 (projected
type)out T Al in T 5L L5 FE Y30 [ AT [FFF (R DI HE o

TR AR S 0 TR R R T

public static <T> void copy(List<? super T> dest, List<? extends T> src) {

ListIterator<? super T> di=dest.listIterator(); //in T, H A dest B
ListIterator<? extends T> si=src.listIterator();//out T, 1£Hl src ZiE

}

List<?super T>dest s VH 9% 204l BN A, Zs 23825 N dest X R0, XL E 4 X 4% “ TH
B T (Kotlin 1 in T)

List<?extends T>src s&/F 2L 2 dm 6T % . sre 2 “r=H 7”7 24t (Kotlin H0Y out T) .
(£ Kotlin ", FATHE I GO ik 2 HUEs I SR B 22 4 O AR P~ 25, T out T ARics
I REPRUE 5 ANZ 2 eI R 2 A S S SH ¢4, T n T Anid.

] PLIX A :

out T Z/r T 2 extends T

in T Z47T 2 super T,

86 X A B R

Java fll Kotlin (P32 RUSZER, #R& K T ia 72 R EEER 1) 7 20 gl /& i, Eisqriy,
X LS Z 30 A5 R 2 W 75 B

2 REGR RS 2R I, AR class FITRD SO R AL A R o R 2R RS
KL B, FEACAS H e U List<Object>All List<String>S5 R AY, 7E 4w 152 J #2322 Al List.
JVM F 2|1 S & List, 1 iz B B0 2885 BT TVM K it & A nf ILIv
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KT B IR 22 3 PR AR S I R B B R A AE AT 0%, Wz BYS0F 3T H ST 1Y
Class 23X % ., Lkl Java HIFAAEAE List<String>.class & List<Integer>.class, [fij}{
List.class . X W H7F Kotlin H A 17 1E MutableList<Fruit>::class, [fil 147 MutableList:: class.
SRIY R R (A) B AC R b P A ] B
A H56, KBHRFETSEHY) HARSE . XA AL —KE Object. WRIFE T
%ﬁﬂﬁﬁﬁﬁ_;ﬁmt& Dl FH XA~ 25

O K, AR B SR B S E R M AR 2R o [R5 PR SR B = 1, B2%

ﬁ{}lﬁ[’rjpﬁﬂu Bilhn, TgetOtZ2 % T Objectget(), List<String>it22 il | List.

A &b, WRITHEEAN S X TR TR 2 )5 2] et/ hE 4

Wh IR T2 o IR IS 5 G 128 28 2K 21 28 A2 X 28 7 %

U T RBEEERIEI )G, AT H 2% E 4R T iR AR & LIE. %%

PEA AR R o, IEJE o TR R R B 2 At

87 AN = N 4

RN EEER AR, BRAARG RPN UKL RERZ . 7172
A, AT DA g K. R A, T Lt TR, JF HRewe T &
18 ) ,E/‘sza_jl:ﬁt'ﬁa
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£IE XHVOE ENFRENS Z%IE

WAAESE 6 55y B RE S JEm M 22843t Kotlin 259 B4, . 18 HH Kotlin 1§
FERR LI AE, R LLEH$2 4 String RS — incQpREL, X pREHE 747 5 B — N 744
{1

"abc".inc () //bcd

inc() i PR ZEILAN F -

fun String.inc(): String {
var result = ""
this.map { result += 1t + 1 }
return result

}

AR R T KR R, FeATTn] LAFE Java ZRE 1) 2600 3 H KE “ H 1Ll Java
Ky e A e L i sz B b Kotlin (AR #EZE kotlin-stdlib 1 A (1) AP # 2 if 149 & Java
(PRI SEHLIT -

A E A TR EAN A0 S VO #4E . IENRIA XS ZLFEEMHCANE, #6/2& Kotlin i

WY& Java O BIZEREHLAT . NI SR 4 SO e 5 354k

9.1 XA 1/0 1%

Kotlin /O #/E[1) API 1t kotlin.io £ F. Kotlin [¥ J5t U5 /& Java L2217 (14 HI (R 28
EHAAH, B ECEE AN AR, WU IR R A0 E3E T DIRed . B4 Kotlin HL45
File R 7 Ji& pR %L

Kotlin 7 java.io.File 284 & | Kmlf 9 FERREL, X489 R 24 kotlin\io\File
ReadWrite kt JFACAS SO, HARKEAE I 44 .

[F] 5], Kotlin tB%] %} InputStream. OutputStream f1 Reader Z5&04 T 109 . 4]
T L7E kotlin\io\IOStreams kt. kotlin\io\ReadWrite kt J5f A% L1 .

Koltin HJFFHIME BRI T Java P41 A0 2R AR A 44 -

internal typealias Serializable = java.lo.Serializable

RSk EAYE— F Kotlin XA E#:4E . Kotlin H %4 A3 API 3 9-1
FIT 7 o




$ 9% MU0 . IENFRIA S Z 4R

= 9-1 XHIEE AP

K B E A Ih g % BR
File.readText(charset: Charset = Charsets. UTF 8): String | #HOZ WA N BN AN F R HiR (o
File.readLines(charset: Charset = Charsets. UTF 8): List | HOZAFIR—1TNE, fP A List &[0
File.readBytes(): ByteArray BEHCH P A N 75 UL ByteArray (1] /7 ZUIR [0
File.wrniteText(text: String, charset: Charset = s . . s

L o 9 A text 4 i 2 2t
Charsets. UTF 8): Unit RS FAHREAT
File.writeBytes(array: ByteArray): Unit 78 wi 5 A ByteArray 7 19y &4
File.appendText(text: String, charset: Charset =

. " E % i A\ text
Charsets.UTF 8): Umit EXFRRIEMS T
File.appendBytes(array: ByteArray): Unit e AR RIE NS A ByteArray 7 15 i 204

9011 ZECE

Kotlin F$2AL 74 H faj s i) e s e £, N i w4
1. readText:3XEX G E A B FITE

I SRy R H — AN SO, n] UEH] readText() 512, ‘& BEGIR PEEAN SCAFN 2 . 7R
Bl .

fun getFileContent (filename: String): String {
val f = File(filename)

return f.readText (Charset.forName ("UTF-8")) //3 BN YHIANE, UL UTF-8
bk T 715 HR

}

FATEH AT File X5 ki readText() ek £ R n] 3R 15 1% AR BN 2, iR Al —
FH e WERTRE TR 9its, wl LUE AR AZ %L Charset K45 7E, ERIAE UTF-8 Zifit).

2. readLines: 3R HHITHIRNS

T

i

G R AR BRGSO AT A, W] AT BUE ST split("\n")RARTF — N REAT A AT EL
Ho AT LE R Kotlin 5 %4 1) readLines()pR %L, 3K1F AT REATHIN %
readLines() PR &R ] — 54T BT N B 1717 5 List,

fun getFileLines (filename: String): List<String> {//JE — A RN XA R

ITHEN TP List
return File(filename}.readLines(Charset.fDrName("UTF 8"))

}

3. readBytes: JZENFETIAEHE

IR A B8 H A S AT, v] LU ] readBytes() R %5

/ /LR bytes B4

val bytes: ByteArray = f.readBytes() //iR[BIXANDAFRT WA
println(bytes.joinToString (separator = " "))
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//Y5 Java H¥AE, BEMA Java FH) InputStream Al InputStream
val reader: Reader = f.reader /()

val i1nputStream: InputStream = f.inputStream()

al bufferedReader: BufferedReader = f.bufferedReader ()

4. bufferedReader: BN {HRIAEEZ

S A ) bufferedReader() /7742544

fun File.bufferedReader (
charset: Charset = Charsets.UTFEF 8,
bufferSize: Int = DEFAULT BUFFER SIZE
) : BufferedReader

912 Bt

i H] Kotlin ¥ @ IR EL, 5 A XS Y f 1. SBOc28e, T BLE A
FAPE, el Pl N 50, dbn] PLE A Java [ Writer 834 OutputStream 25, 5 WA
HE T ANEGEE (—REEAN) FHEIEINS RS

1. writeText: BEE W&

A % H] writeText() BRI ZET H 3% v — > XA 5 N TFAF B text [ A2

fun writeFile(text: String, destFile: String) {
val f = File(destFile)
1if ('f.exists()) {
f.createNewFile ()

}
f.writeText (text, Charset.defaultCharset()) //BimS AFHH text INHE

}

Hrh, destFile Z% 02 Hin 4 (i H %)

2. appendFile: FKEIBME X4

i ] appendFile()e& £ v — > SCAF IR R IE INE A2 text.

fun appendFile (text: String, destFile: String) {
val f = File(destFile)
if ('f.exists()) {
f.createNewFile ()

}
f .appendText (text, Charset.defaultCharset()) //IEMEAHNR text

3. appendBytes: BINE NFTEE

16N B 2N S TR 44

fun File.appendBytes (array: ByteArray)
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4. bufferedWriter: FFBZEGFEXEXN &

Bz A1) bufferedWriter() /5 V425 44 -

fun File.bufferedWriter (
charset: Charset = Charsets.UTFEF 8,
bufferSize: Int = DEFAULT BUFFER SIZE

) : BufferedWriter

L187R: % F Kotlin & File 894 & F %k API X445, TvAA# hitps:/kotlinlang.org/api/latest/
jvm/stdlib/kotlin.10/java.10.-file/index html.

9.1.3 w3 H+%

Kotlin HH &AL T 5 {8 14 D 58 A 7 ST
1. walkeB£y: & 3E#

N Dy TR SO BT S

fun traverseFileTree(filename: String) {
val £ = File(filename)

val fileTreeWalk = f.walk()
fileTreeWalk.iterator () .forEach { println(it.absolutePath) }

/ /38 [y 5 € SCHE T B BT XA
}

MRACHS -

KFileUtil.traverseFileTree(".")
1 B RE Y =58 H ok N I 1 H ok SR . Fedl 13k m] LAk [ =3 i SCAF
ST H o S, R AF AN Tterator H:

String) : Iterator<File> {

fun getFilelterator (filename:
val f = File(filename)
val fileTreeWalk = f.walk()
return fileTreeWalk.iterator ()

}
FAT b I 205 KA R BT 1 H ok SCPE, 8] IR R AR EAT oL uE, U RAEA —

/|~ Sequence H;

fun getFileSequenceBy (filename:String, p: (File)->Boolean) : Sequence<File>{

val f = File(filename)
return f.walk().filter(p) //B#HEFMHtpidiE

}
e AR A YR vk walk(), B4k [l FileTreeWalk %%, ‘&340
A uCE R 7 M AR RS, 1715 2 L FileTreeWalk APT U i H]
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L3258 FileTreeWalk API SCA%4&4E34k 2 hitps:/kotlinlang.org/api/latest/jvm/stdlib/kotlin.io/

-file-tree-walk/.

2. BJAEHI M

S35 S U SR L B B SO B B 0, RS It
EANFAE, 2 B0
copyRecursively pREZS 44

fun File.copyRecursively (
target: File, / /7 H b 3CAH
overwrite: Boolean = false, //EftEBii. true: 7852 BISCHHER R A H SO

onError: (File, IOException) -> OnErrorAction = { , exception -> throw

exception } / /E iR AL B

) : Boolean

92 M2z 1/0

Kotlin A Java SDK 1) java.net URL ZE14901 1 AN & )74, Bl readBytes fll readText
(Kotlin X} Java U7 ) API i | VF2 XFEIN D ReY RS 315D o FATTwT LA {58 B At FH 3 Py
AN JTEBL G 1 WA TS R 24 TE H Y D) fe

i HATI T B LA eR L SE A

HA: URL KL% URL [0 5, HTML BR 44 -

fun getUrlContent (url: String): String {
return URL (url) .readText (Charset.defaultCharset ()) //3E0Z URL [Py HTMI, A~

}

H URL #kHi1Z URL Wi 3 HC R B2 bR KL

fun getUrlBytes(url: String) : ByteArray {

return URL (url) .readBytes () / /3RE0Z URL [0 W ByteArray
}

& URL Mo 715 B0 5 AN A

fun writeUrlBytesTo(filename: String, url: String) {
val bytes = URL(url) .readBytes )

File(filename) .writeBytes (bytes) /] 5N
}

N T PRIy ] M AR R D A YEA R

getUrlContent ("https://www.baidu.com")

B AR 4 URL RS 5K B A i1 EERF it » 28 )5 Vi readBytes() /7724 32 U199
HENLH

writeUrlBytesTo ("Bl A .ipg",
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"http://n.sinaimg.cn/default/4 img/uplaod/3933d981/20170622/2fIE-fyhfxp
h6601959. jpg")

(EIH AN A T, ] ELE 2] R adrny “ B A gpg” -

9.3 AT Shell 44~

FAMEA Groovy if 5 B VO FRAERGEAR R 4, Bl

package com.easy.kotlin

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

import org.junit.runners.JUnit4

QRunWith (JUnit4d)
class ShellEkExecuteDemoTest {
@Test
def wvoilid testShellExecute() {
def p = "1ls -R".execute() //Groovy F] shell 1T eR%L
def output = p.ilnputStream.text

println (output)
def fname = " .url"

def f = new File (fname)

def lines = f.readLines|()
lines.forEach ({
println(it)

})
println (f.text)

}

Kotlin 9 [ 304k VO FI 4% VO 455 Groovy —FEfE 2. F4b, M T FfLhLhay LA
T F4# 1] Groovy $hAT L i fir 4 A ] 2.

def p = "ls -R".execute ()
def output = p.inputStream.text

{F Kotlin "}, HHii&L& % String ZEH1 Process 289 EIX M1 R £ . HSEY X FE 1)
eRECER T, FA15EeSn LA AR R
B eI ATKRY R String 1Y) execute() pR AT

fun String.execute(): Process { //%5 String ¥ & execute () K%L
val runtime = Runtime.getRuntime ()
return runtime.exec (this)

bhl

}

SN I 4 Process RYJiE— text() R EY .

fun Process.text(): String { / /% Process RY JE text () AL
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Kotlin M A [ ] 31 B 5k

var output =
/ /%t Shell $ATHISE H
val inputStream = this.inputStream
val 1sr = InputStreamReader (inputStream)
val reader = BufferedReader(isr)
var line: String? = ""
while (line != null) {
line = reader.readLine ()
output += line + "\n"
}

return output

}
sehi I BTN B9 R B S5, mta] AR T RIS R Groovy —FE4A

w2 1
val p = "ls —-al".execute()
val exitCode = p.waltFor()

val text = p.text()

println (exitCode)
println (text)

P b, B ET I 2 S A 2], FATTe LA H Kotlin B4 & e EUAH 2455 H - Kotlin

WS A G PR AL SDK ArtfEEE APT Hp LSt KA il 79 D fE

(728
IEZRIE 5

904 IFEN F A X

WA TLE Kotlin R 1 598 vl LI H] Java H 1Y) Pattern. Matcher <5282 4, Kotlin i 4¢

T M E N IA 2038 kotlin\text\regex\Regex kt, FAJif itk Regex WA IE s ARG 2 —
|

941 #3Ji& Regex Rz

fif H] Regex Faici pRIELUN T

val rl = Regex("[a-z]+") //GE 1 Regex X%, ULACHIENZRKILNXE [a-z]+
val r’ Regex ("[a-z]+", RegexOption.IGNORE CASE)

Hop ) VLACZE TN RegexOption J& H #2218 H 1) Java 28 Pattern H (1) 11 DI PUFC 22 0t
i 1] String ") toRegex()¥ Ji R U | -

val r3 = "[A-Z]+".toRegex() //BIFEH Kotlin F% String ¥ I toRegex PRAL

9.4.2 Regex FHE]

THIRR L, Wk 9-2 P

LE]
Holt
o
Ta’i

=
=

X

Regex H it | =
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= 9-2 Regexi/E

SIS = T Il g€ % BA
matches(input: CharSequence): Boolean TN s SR oa s (N LT
containsMatchIn(input: CharSequence): Boolean MANTA B2 f ”T‘ JL AL
matchEntire(input: CharSequence): MatchResult? BN TR R AABILAL, R [\ — AN A &5 R 5

replace(input: CharSequence, replacement: String):

String replacement [1] A 7

[ AN S A EHTEPIIEKI’JJE;}***%W

replace(input: CharSequence, transform: (MatchResult)

JEH N AT Hs P UL C 2 46, T PR 2L transform

-> CharSequence): String LIRS 2 Je DT
find(input: CharSequence, startIndex: Int = 0): SR [ N =2 22 s b 38— AL I ()
MatchResult?
findAll(input: CharSequence, startIndex: Int = 0): IR [al 5 A F 75 5 P AT UL RS ) {E MatchResult
Sequence 4

T2 SR A 2 1) ek B 25 H TR ER s

1. matches()eE %4

QIR AN 70T B Al L A 1R W8 0GR [ true, 5 W& [ false.

>>> val rl = Regex("[a-z]

>>> r]l.matches ("ABCzxc")
false

//HHKE ) ABC AULRE, PrLlik[E| false

>>> wval r?2

>>> rZ2.matches ("ABCzxc")
true

// BWG KNG, e IEWRIEE, PrLUR[F] true

>>> val r3 = "[A-Z]+".toRegex ()

>>> r3.matches ("GGMM")

[/ # R KEFEE, W [A-2] 1IEWFRIAF, Friliko

true

2. containsMatchIn()& £

s N LT 2205 —ANUUEE SR 1] true, WA VCRC R 1] false.

>>> val re = Regex("[0-9]+")
>>> re.containsMatchIn ("012Abc"™) / /B 51 AL

MPLES, PrLLR[A] true
true
>>> re.containsMatchIn ("2bc") / /B AN F4FHE [0-9] HIEMFIAS,, FrLLik
false

3. matchEntire()i& £

I SN2 A

A 3 O ) 220k =X 13z [A]— > MatcherMatchResult % %2,

H| null.

>>> val re = Regex("[0-9]+")

>>> re.matchEntire ("1234567890") //4 4l £ VLhd 514
kotlin.text.MatcherMatchResult@34d713a?2
>>> re.matchEntire ("1234567890!'"™)

= Regex ("[a-z]+",RegexOption.IGNORE CASE) //1EWFRIAA, ZHE KNG

true

FAFMIEEIRA true, 012 §52 [0-9]1+IF

false

EWAlIpIE
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null

AT u] LLijj i) MatcherMatchResult [1) value J& M8 555V RC F1H -

>>> re.matchEntire ("1234567890") ?.value
1234567890

T+ matchEntire() P8 Z0111% [H] j& MatchResult? v 45 X%7 %, FrLLX BAEH 1 224 15

% i’i’t?-??

O

4. replace(input: CharSequence, replacement: String): Stringe& £

TEFI AT 5 UL RS HY B 90 2% e Bl replacement (Y A %%

>>> val re = Regex("[0-9]+")
>>> re.replace("12345XYZ", "abcd")
abcdXYZ

WA LLE R, 12345XYZ H 12345 ZVUAC I E R IA OO+ N 2, ‘B # 5l 1
abcd.

5. replace(input: CharSequence, transform: (MatchResult) -> CharSequence):Stringe& 4

replace() PRI 2L 25 44 W1 B -

replace (1nput:CharSequence, transform: (MatchResult) ->CharSequence) :String

replace()b& £ 1) Dy g 2 U4 A 05 5 P DTS 21 (1048, H 28 %L transform ()W 22 Ji5 () #HE
AT 0
>>> val re = Regex("[0-9]+")

>>> re.replace ("9XYZ8", { (1it.value.tolInt() * it.value.tolInt()).toString() })
81XYZo4

n] DUF 2], 9XYZ8 HH 207 9 Al 8 J& UL 11 I 2 a8 S U[0-9]+ 1 N 2, ‘eI 143 9314 transform()
eK Z LB (it.value toInt() *1t.value.toInt()).toString ) F') T {E 81 Fl 64 AT 54 .

6. find()eK %%

1% [0 5 N F A7 P 2R — N UL AL Y MatcherMatchResult X7 % .

>>> val re = Regex("[0-9]+")
>>> re.find ("123XYZ987abcd7777")
kotlin.text.MatcherMatchResult@4d4436d0

>>> re.find ("123XYZ987abcd77717") ?.value
123

7. findAll()& £

>

g EE v BTG VCACAE Y MatchResult )41 .

>>> val re = Regex("[0-9]+")
>>> re.findAll ("123XYZ987abcd7777")
kotlin.sequences.GeneratorSequence@f245bdd

IR 7] 4 A\ 7

N,
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AT LUR L forBach 1 B [ B A7 G T (4K -

>>> re.findAll ("123XYZ987abcd7777") . forEach{println(it.value)}
123
987
1777

9.4.3 f{EH Java RYIENFikHK %

b 7 Ay T Kotlin $2 (L1 R EL 2 A8, 1E Kotlin HHAJ528 0] LLAY A Java (|28 () APL,

val re = Regex ("[0-9]+")
val p = re.toPattern|()
val m = p.matcher ("888ABC999")
while (m.find()) {
val d = m.group ()
println (d)

}
A T e R
888
999

95 % &XA2pEA2

Kotlin "} ¥ f5 synchronized. volatile J¢#E 5. Kotlin fY) Any Z_1{LLT Java [ Object, {H
ey wait(). notify) A notify All() /772

WAt KW £F Kotlin th TAEWE? jifty, Kotlin BEARZu57E Java R b, 45Kk /D
AT 2 SR G B 1) S F—Kotlin il i 351346 Java HP R FER, Tift 17 IRATTI S5 . RIS
A ] DA — 2k v, EReH Java PR [RD CBEF 25 . N R — N E
| Kotlin HEAT 25 Z8 e 4 R 1 AH OGN 2

9.5.1 fliE%iE

FAIAE Tava HIE F AT PP O VA G0 2 FE -
7 J& Thread a3 47 SE 40 I 08 ik 44 3 pR &A% 136 — > Runnable ., XA 3 AT ] PLTR 2%
Sy HAE Kotlin HA§ ] Tava 28, Pl LI AN 77 AR AT CLAE T

1. ERMNRFIENXENE

object : Thread() { //object M%HFKIAI

override fun run() {
Thread.sleep (3000)

println ("A ] Thread X ZHEIAIN: ${Thread.currentThread()}")

}
} .start ()
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AR AL H Kotlin 13 % 18 2B i — N 24285178 55 run() fr 2

2. {EFALambda& iz

I QI APRF 1 Runnable 4% 25—/ 8T 61 42 1Y) Thread 3£ 41

Thread ({ //Lambda F*iAz
Thread.sleep (2000)

println ("B {f{H Lambda FiA3Z\: ${Thread.currentThread()}")
}) .start ()

HAHEIX B A 31 Runnable, 7F Kotlin 0] DL B 248 H] _F 1Y) Lambda £ 1A KK IA .
A R S A N SO

3. {EFAKotlin 2 Thread()ek £

Blan, WATE T FH—BRZERERCH:

val t = Thread/({
Thread.sleep (2000)

println("C {fH Lambda FiA3\:${Thread.currentThread()}")

})

t.i1isDaemon = false

t.name = "CThread"

t.priority = 3

t.start ()

I T B DU AT T LA 5 RER AL AR . 7E Kotlin i B BB R A T
thread(start = true, isDaemon = false, name = "DThread", priority = 3) {

Thread.sleep (1000)
println ("D ffif] Kotlin #FIEMAEL thread() : ${Thread.currentThread()}")
}

X FERACHE A5 RS a2y 7. HsE b, Thread()pR B0t 2 4 A 1gm FE 2 gk vp &80

JRIHIRESAC AR REAT TR B %, e HISEHLU |-

public fun thread(start: Boolean = true, 1i1sDaemon: Boolean = false,
contextClassLoader:
ClassLoader? = null, name: String? = null, priority: Int = -1, block: ()

—> Unit) : Thread {
val thread = object : Thread() {

public override fun run() ({
block()

}

if (isDaemon)
thread.isDaemon = true

if (priority > 0)
thread.priority = priority

1f (name '= null)
thread.name = name
1f (contextClasslLoader !'= null)
thread.contextClassLoader = contextClassLoader
1f (start)

thread.start ()
return thread
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}
X R —AME RS ARk, e, s . M Emrel - nl BLE H, Kotlin

WY Java L FE APL, faiik T HEARACHD .

9.5.2 [RWHIZEFMR

synchronized 4~ & Kotlin " [ GHET, ‘&% 4 @Synchronized £ fi# . Kotlin " [ [7] 20
JIAZI P UTE -

@Synchronized fun appendFile (text: String, destFile: String) {
val f = File(destFile)
1if ('f.exists()) {
f.createNewFile ()

}
f .appendText (text, Charset.defaultCharset())

}

@Synchronized {Ffi# Y Java "1 synchronized HLATAH[APIRCE, BIS0K TVM Tk bx
i N ED

T RZPE, BATMEHR] synchronized()pR 2%, eI HIBITE 2 Z 41

fun appendFileSync (text: String, destFile: String) {
val f = File(destFile)
if ('f.exists()) {
f.createNewFile ()

}

synchronized (this) {
f.appendText (text, Charset.defaultCharset())

}
}

synchronized() PR %L 5 Java HJTEVAFEAR —1F, KPR 23w 111 24

'.i‘gl_ll*
G
o

9.5.3 AIZFEK

[ FEHE, Kotlin H17% 47 volatile JCHE Y, {H &4 @Volatile 1 f# .

@Volatile private var running = false

fun start () {
running = true
thread(start = true) {

while (running) {
println("Still running: ${Thread.currentThread()}")

}
}

fun stop () {
running = false
println ("Stopped: ${Thread.currentThread()}")

)
@Volatile 23F TVM £ 44r F-Bbric b volatile.,
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9K, 1F Kotlin b - H T PME I & E, 1

T

0.6 A = ) 4

ARE TR, T LR

SMIUN )

Kothin & — ] LFESZER IR s s 5, MARENHE) A VO, 1E N IA L S 2 2 fe 2%
N, AT AR 2| Kotlin [REEA R s/ 1) Java A7, fELA 2

AT E NS R, SEHPRE, KRR G
21| T Kotlin Zsfe ez iy 31 2 AWribdh g . B, B

A TR ACAS ] https://github.com/EasyKotlin/chapterl5 file io.

TN, BACGAARTEAH RPN, 1)

Kotlin + Spring Boot 5 | —/ iij &

CERE . WASTE A
=, A R S

BIUNCSN

L e+

MEHEHL Web [ HY, JBOGERE 1307 1] Z % Y50 https://github.com/AK-47-D/cms-spider .
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] DSL (4 fe kg, v LRSS 8, i B 2R, ATl L) B
C.f) DSL. AHXfTA%4e/) API, DSL s AR TT, BREAKNES S5

ATk FAT ] K5 2] Kotlin H DSL KA . AFH T4 42 DSL,
IR ] A 21 Kotlin DSL Bk IR E SCFF, B4t —1> HTTP ATAX 453K ) DSL 52 3L

1) 5EHE 2Bl

10.1 4+ 4= DSL

DSL (Domain-Specific Language, #0Ifr il 5 ) FRME L T4 ] Ak (1) v 5
HLE= . ANETEAGTENIES (GPL) , ARl & i = 1 7F 3 o2 (1) A5k .

DSL & 5 Reih AT LA —Fh AU HE . B )3 1 A OR IR IR P Al ) il . 2 By LAREDS
IXHE, &[N 4 DSL i 5 MR8 H 11X AN IR PR A £ A A8 A X

DSL fidj B st 26— M )@ G RRIPRIERE 1) 17 BEA H & 2 IR % KA
(OGRS, SN M RS E R 5 BRIV SO I e BT

DSL M & ) R R 7 EAE P A s e, XA Rl g & —> AP )&, Bl —N
SEHEPIHELESE . DSL $efit 1 5 g Ak o) il pry A G, XA ERAT T ol ARE ey 5. =
U G ). DSL SRR — MR e 140k, 7R By 1, Theetmi(e5e &, S hnJ7 { F A1 13
R A TR

L =k BRI T HTML 55, 76 Kotlin 4B & kotlinx html A[7F Web W /T
FEFeh T4 HTML 1) DSL. ‘& n] IV AL Getsitie 248 (Ui ISP, FreeMarker &%) {55
(AP

kotlinx.html 73 M2 4E T kotlinx-html-jvm FI kotlinx-html-js JZ£[f) DSL, ] T-7F TVM #ll
o va s (el Al TavaScript 51%)  E AT Kotlin AT KA HIML, BRI T AT
1) HTML b2 A smACas . 1X4F, A1 ) BI# ] Kotlin >R 544485 X B HTML 7t
[l 7 - Kotlin Web 2 P23 B 0 ] H 4 5

—

Q187R: %% %F kotlinxhtml 4548 % A 2, T¥AAF €49 GitHub #ik https://github.com/
Kotlin/kotlinx html.

SN s Y 451 1 02 F 35 Android JT & AT Jag XML CAFH) DSL 22 Anko, ‘&
H3E-F Kotlin [#] DSL 3% 745 B Android UT ZH44:, AN &AL 45 1) XML,




UT {
/ /AnkoContext

verticalLayout {
padding = dip(30)
var title = editText {

//editText #

Kotlin M|

b

-

1d = R.id.todo title
hintResource

}

var content

= ed

JEIBERY SE

= R.string.title hint

1tText {

1d = R.1d.todo content

height = 400
hintResource
}
button {

//button #K

= R.string.content hint

id = R.1d.todo add
textResource
textColor = Color.WHITE
setBackgroundColor (Color.DKGRAY)

onClick {

}

FHEE XML XA DSL (XML A it i)
Kotlin) DSL XUk 52 i fai &
DSL 75 N4 DSL 54

H1 Kotlin) #1421 A DSL.

10.1.1 HW#HR DSL

= R.string.add todo

Ml DSL 2 973

A DSL sg 55 50 H H 4,

Z B UAAx 75 DSL, i

_)\;

P LA HATEH H P Ruby 5 i)
fid 4t Martin Fowler fll Eric Evans 1) 25, HEZE a2 FE)
NG E Y B BT ik (fluent) (1982
LAY A AR KA ERIE A, e

10.1.2 4PMER DSL

wAlcasiE, “PNEl DSL” gt2H))
nyfi “ ik DSL” o 4R DSL & MNE A ERIE 5, T s EvE o bras s .l
M, RAMTHFESZI Nk DSL, KA EHEESE, J
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—> createTodoFrom(title,

& —Fp DSL) , i
L THF, WEINHBEL R

content)

{F Android " H] B [HXFERE DSL XS AR KA XML 20 XU AR ] SCA

}

AR gFETE 5

-1 Rails W)

L7

<A A

Gradle. Anko Z& 4 2 1f

CEEINH 2R

T[] AP

118 FH 9w FE1E = (Java

1738 H B 98 R85 (Java, C#ol Ruby) 'S%5FH ) —
K DSL. ‘g1 ] gn FEiE 5 sl

L, T4 #E Ruby JT & 1) Web W] F£)7 - Rails
| 7 —24& Ruby & 5 1FFME, 75247 Rails %y

[ & 15104 AL N DSL

196 FETE 5 H e FIEA S R 2 K IF DSL,

A 1RZ 55hEE DSL AR 1

VRN B RIE
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P
YN DSL 53l I 4nFaiE 3 (GPL) 6L, fHUE4ME DSL B3k T k. o1
S DSL ARl F R SR 2 (i PR ARBLI e T LA G 00 o 4 AR T

Ll

Qi85. £ F DSL ¢4 @mABTAA L (LAt 2iEZ) (Martin Fowler) iX A

10.2 Kotlin 4 DSL 45 % 3

VF 2 IIACTE 5 4 8 2 3 DSL $2 41 77— 26563t 17 772, Kotlin tB A5 4. 7 Kotlin
@& DSL, —M T2 Fin 3 MRE:
O §ERE. VT EEME,
O A E ) Lambda #IA:L (EFRED
1 invoke PRZEH]Z)E
fgilan i ik DSL XU 1 UT 7= AR B 5] F 36 B, Wik 10-1 Fios.

< 10-1  #xEDSLXERIUIK RS 1% R

& M A H W E A # F i AR
android.support.v4.app.Fragment [1]4" F& pA%;
AZ it 52— I RS RE, 3R
MTE AL A2 - Lambda ik

fun Fragment.UI(imit: AnkoContext.() ->

Ul Unit): AnkoContext

inline fun ViewManager.verticalLayout
verticalLayout | (init: LinearLayout.() -> Unit): Linear | android.view.ViewManager [1]4) Ji R %L
Layout

KTH R BRI WG B R B /s el 7, ARBTER. X HLE
1E—F Kotlin *H [{) invoke #:4F 45 BRI £
(ERT YA 2R T, Bl 15078 Kotlin W8 T Az 5545 foo[x]2RZE 11 i H foo.get(x)
BRAERT PR [RIAEHE, X1 invoke #RAERT BRZECH A — P RAAHI 2 € . AT 1FniE, Xf—>
kK % predicate:(T)->Boolean, "] LLE $:1i [ predicate(element), IXHFIACASSEH] 0] LLAE List
HI9 FEpR 2Y filterTo & 2

public inline fun <T, C : MutableCollection<in T>> Iterable<T>.filterTo
(destination: C, predicate: (T) -> Boolean): C {
for (element in this) i1f (predicate(element)) destination.add(element)
return destination

|1_|-'

}

{t: Kotlin H1, n] L4 foo.invoke()fis] 5 il foo(), 7t Kotlin HHfAE T2 vl LAEELF), “()”
FRAERT AT R, 1) 52 28 I R /R 1T PR 2L invoke, H[IIHCAL[T) predicate:(T)->Boolean) pki£( 1)

predicate (element)
Fhr T
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predicate.invoke (element)

R e BRI S invoke pRELIE 1o MSEPr EAE Kotlin 1, 7ESR6F 5 sE 41
W n] DU R EOIAE B “O7 #R1ERT R XN 2811 invoke #RAERTREL . HACAE 7=
KA ] GEos AR Gy P, T A2 B R A

>>> class Hello{
operator fun 1invoke (name:String) {
println("Hello, $name")

}
}

>>> val hello = Hello ()
>>> hello ("World"™) //Hello X% invoke JiEM 1Y) € 5E

Hello, World

>>> hello("Kotlin")

Hello, Kotlin

X BACHSE Hello 285 T — PMERAVEFRT R EL invoke, 2R 5 T 175 8] T — Hello 28]
SEIAT S hello, 4% N RAPZF IS A T

hello ("World")

FATEHAAC KA LIS hello 1ENBREBCKR I T2 286 N T 240 World, 7E REPL

sy LT EA,

KRR LR A S T

>>> hello("World")

Hello, World

XN — T -
PSS AT DSL ACHL 55 0 17 v i Vi Il o

It FTEFE AR AR A 21, (2278 DSL WP AE w1 H o EAMEF

103 FINELH K65 7X Kotlin DSL

RATTAT Java 1Y~

Jii%,

public static
public static
list, T key)

public static
public static
public static

HRE S 3K, U java.util.Collections, XFERIZSH ML TIR Z A

<T> boolean addAll (Collection<? super T> c, T... elements)
<T> 1int binarySearch (List<? extends Comparable<? super T>>

volid reverse (List<?> list)
void shuffle(List<?> list)
<T extends Comparable<? super T>> void sort (List<T> list)

T AESE P gm it =, I8 AT 1 X SRR A T VA

Collection.reverse(list);
Collection.sort(list);
int index = Collections.binarySearch(list, x);

X G A IFAS

list.sort () ;
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#4510 % {{iJf] Kotlin fY) DSL
val index = list.binarySearch (x);

Xt e Kotlin ) § AL, FAl ] Zt R e SRR BCAE H A4 BRI R TH -

fun <T : Comparable<T>> List<T>.sort () {
Collections.sort (this)

}

X BT this Z2 2R R ZL N % (RREHRWEE ) o 3 T REREL  BdlTmin] L
JFea e “ymal API” DSL | .

R AN EE N SO A IR B A REAT AR TFEAT R UL APT. AR UG & B I
IXFEIT

fun main(args: Array<String>) {
val lines =
"src/main/resources/data.txt"
.stream/()
.buffered/()
.reader ("utf-8")
.readLines ()

lines.forEach(::println)

}
B4y String RAYYJiE—> stream() BRI 41 :

fun String.stream() = FileInputStream(this)

9K i 47 FileInputStream 97 Ji — > buffered() R %1 :

fun FileInputStream.buffered() = BufferedInputStream(this)

%4 %7 InputStream 4 Ji&— )" reader(charset: String) bf %% :

fun InputStream.reader (charset: String) = InputStreamReader (this, charset)

25 Reader §7 & — > readLines() PR %1 -

fun Reader.readLines () : List<String> {
val result = arrayListOf<String>()
forEachLine {
result.add(1it)

}

return result

2

JIXEeYT R AL, Al LIME ] Bt APT 1. 5P B, Kotlin H Y /O UL
HREGRPIINEN APL §LEIX AY & Java H] API [

104 EI—A SQL X484 & 4K DSL

ORI IE A R B A v e HL A SQL —AEI RS 2 LU THIIX AN B 7~ 1)

val queryResult = students.select ()
.where { 1t.score >= 80 }
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.and { 1t.sex == "M" }

Horpr, Student +& )] B8 1 £ 4 2k

data class Student (var name: String, var sex: String, var score: Int)

PR

students 2% & 4] 4G40 (E A2 -

val students = 1istOf(
Student ("jack", "M", 90),
Student ("alice", "F", 70),
Student ("bob", "M", 60),
Student ("b111", "M", 80),
Student ("helen", "F", 100)
)

T HIFRATI SR B List (194 & pR 2L select(), fCHS U1

fun <E> List<E>.select(): List<E> = this

O i SEE, where() =y R 2, ARRS A

fun <E> List<E>.where (predicate: (E) -> Boolean):

val list = this
val result = arrayListOf<E> ()
for (e 1n list) {
1f (predicate(e)) {
result.add (e)
}
}

return result

}

where() bR ZL 1) S ER filter() RIS AR — 20 .
75 LI and(Q) = B ek L AR TR

fun <E> List<E>.and(predicate: (E) -> Boolean):

return where (predicate)

}

and () PR ZL ) oL BE S ER where() R £ 1) 3% 45— 2,

SEAERIACHS U
package com.easy.kotlin.dsl

fun main(args: Array<String>) {

val students = 1istOf(
Student ("jack", "M", 90),
Student ("alice", "F", 70),
Student ("bob™, "M", 60),
Student ("b111"™, "M", 80),
Student ("helen", "F", 100)
)

val queryResult = students.select()
.where { 1t.score >= 80 }
.and { i1t.sex == "M" }
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println (queryResult)
}

fun <E> List<E>.where (predicate: (E) -> Boolean): List<E> {

val list = this
val result = arrayListOf<E> ()
for (e 1n list) {

1f (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)

A7 B ACes, frth e

[Student (name=jack, sex=M, score=90), Student (name=bill, sex=M, score=80) ]

105 K = ) 4

S
—

FHEE T Java, Kotlin X bR ZL G b2 I SCHFF BN A 4 - Kothin 137 & R 2R = By eR 2T
(Lambda F£IAX) , g X KothinDSL #&4It 1 4% O R 52 #5
fii 1l DSL B ACHS XA, wl DL EATHORE P i B 2 1 . i s it £l ] Kotlin LR
—/~ DSL e e, i HAH SR .

A TE RS 1 https://github.com/EasyKotlin/dsl .

FAbs AT AT (Kotlin M HjAFEY M 14 T SEIL 7 — 2L jQuery H

s

AJAX [1] HTTP 53K [ DSL, &R 115238 v] DA 2275
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£ 11

BAIES 2 5

£+ Kotlin H

s AT E

EBEAFEHIAE

7 Kotlin 15V 3EMH L& 27 2] il ok

R-ESEAN P

B HATHIAH S N FF, ANERFAREL

>

T ImAEE S P SN ETUE X FHAF (W4, - . /. =, 1=5%) , J.ili'f*lff_

AT ERAE XN 5 )

ARAA I S EAE . X2 A 138 5 B v i1z
Java H & AP SLFFIE AT E

2 7 U W[ e 1 =

B A1 2 204
VEAF ) BR 0 2L

e HATEHEGEX O e HAT T8 &

S HGL SR 1) [#

VRER AT R . MTESEPR g s b AR 2 A ORAY, Hsih

CONIYERAT S+ HFEAT %) A

TE %4 7 W R 01 BRI T bR
| operator 12T 1 K bric -

& ST
431 . 1 Kotlin SZFFIAERT 4 . X EEEAERTAE Kotlin H &

[

2z (overload) .

€ ML E D . 1 SE X P R ELT

Z0 CINvZ: plus, gy times)

11.1 HALRZZEFEHFFTHR

XS NLIXA B R BT A

1& ST B SE e PR AU R, AN e X s AT B A

TSR S R g PR RS 52 . HH T — M 25 7 [a) 1y 1
2 B T ) N B 22 8] [ .
Kotlin H 112 54 B4 2 € & X AT

package org.jetbrains.kotlin.util

import org.jetbrains.kotlin.name.Name

object OperatorNameConventions {

@JvmField wval
@JvmField wval
@JvmField wval

@JvmField wval
@JvmField wval
@JvmField wval
@JvmField wval
@JvmField wval
@JvmField wval
@JvmField wal
@JvmField wval
@JvmField wval

3C LR FAE

E&

%ﬁ&ﬁ@ﬁ%ﬂ% prbliz

GET VALUE = Name.identifier ("getValue")
SET VALUE = Name.ldentifier ("setValue")
PROVIDE DELEGATE = Name.ldentifier ("provideDelegate")

EQUALS = Name.identifier ("equals")
COMPARE TO = Name.identifier ("compareTo")
CONTATINS = Name.identifier ("contains")
INVOKE = Name.identifier ("invoke")
ITERATOR = Name.identifier("iterator")
GET = Name.identifier ("get")

SET = Name.ldentifier ("set")

NEXT = Name.identifier ("next")

HAS NEXT = Name.identifier ("hasNext")

E

. J=f% =1
17 4

| T AN R R P

BN R I VAESE
N RN

org.jetbrains kotlin.util. OperatorNameConventions H :
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@JvmField val COMPONENT REGEX = Regex ("component\\d+")

@JvmField wval AND = Name.identifier ("and")
@JvmField wval OR = Name.identifier ("or")

@JvmField val INC = Name.identifier("inc")
@JvmField val DEC = Name.identifier ("dec")
@JvmField val PLUS = Name.ildentifier ("plus")
@JvmField wval MINUS = Name.identifier ("minus")
@JvmField wval NOT = Name.identifier ("not")

@JvmField val UNARY MINUS = Name.identifier ("unaryMinus")
@JvmField val UNARY PLUS = Name.identifier ("unaryPlus")

@JvmField wval TIMES = Name.identifier("times")
@JvmField wval 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.ildentifier("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")

@JvmField
internal wval UNARY OPERATION NAMES = setOf (INC, DEC, UNARY PLUS,
UNARY MINUS, NOT)

@JvmField
internal wval SIMPLE_UN&RY_OPERRTIGN_NHHES — SetOf{UNRRY_PLUS, UNARY_
MINUS, NOT)

@JvmField
val BINRRY_OPERATIDN_NHMES = setOf (TIMES, PLUS, MINUS, DIV, MOD, REM,
RENGE_TO}

@JvmField
internal wval RSSIGNHENT_OPERATIDNS = Setﬂf(TIHES_HSSIGN, DI?_HSSIGN,
HGD_RSSIGN, REM_RSSIGN, PLUS;ASSIGN, MINUS_&SSIGN}

}

2 F AT 5 EAE T pR B W 98 R 5 X AE  org.jetbrains kotlin.types.expressions.Operator

Conventions.java "}

public static final ImmutableBiMap<KtSingleValueToken, Name> UNARY
OPERATION NAMES = ImmutableBiMap.<KtSingleValueToken, Name>builder ()

.put (KtTokens.PLUSPLUS, INC)

.put (KtTokens .MINUSMINUS, DEC)

.put (KtTokens.PLUS, UNARY PLUS)

.put (KtTokens.MINUS, UNARY MINUS)

.put (KtTokens.EXCL, NOT)

Jbuild() ;

public static final ImmutableBiMap<KtSingleValueToken, Name> BINARY
OPERATION NAMES = ImmutableBiMap.<KtSingleValueToken, Name>builder ()
.put (KtTokens.MUL, TIMES)
.put (KtTokens.PLUS, PLUS)
.put (KtTokens .MINUS, MINUS)
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.put (KtTokens.DIV, DIV)
.put (KtTokens.PERC, REM)

.put (KtTokens .RANGE, RANGE TO)
.build () ;

public static final ImmutableBiMap<Name, Name> REM TO MOD OPERATION
NAMES = ImmutableBiMap.<Name, Name>builder ()

.put (REM, MOD)
.put (REM ASSIGN, MOD ASSIGN)
Juild() ;

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)
Jbuild () ;

Hirp, KtTokenskt H5E X T+, —y *, /. =, |, ++, -, *=, =E2EG 0555, M
DEAL I ]

public static final ImmutableSet<KtSingleValueToken> NOT OVERLOADABLE =
ImmutableSet.of (KtTokens.ANDAND, KtTokens.OROR, KtTokens.ELVIS,
KtTokens.EQEQEQ, KtTokens.EXCLEQEQEQ) ;

o DL4NniE, Kotlin F&&. ||« 2:v == = ANFEW BRI,
G T EAERT SR, FATTA LR AN BN KA Bl 7 b — 14 5. Bilan, FeATTH & X
—/> BoxInt 257, SRJ5H 4% times (feyA*) pREL. plus (HIvE+) PREL

class BoxInt(var i1i: Int) {
operator fun times (x: BoxInt) = BoxInt (i * x.i) //fITHIZSHL A eREE %

override fun toString(): String {
return 1.toString()

}
}

operator fun BoxInt.plus(x: BoxInt) = BoxInt (this.i + x.i) /¥ EREI 7 T0EEL

R BATHS AT |

fun main(arg: Array<String>) {
val a = BoxInt (3)
val b = BoxInt (7)
println(a + b) //10
println(a * b) //21

}

1 AT B S 2 Kotlin [ —MEvERE . FoATTa] BAAE EIAACHS [ 4 PE R Java 715 0,
n] LUE 3] a+b HASZZEZEN T Java Y

public static final BoxInt plus (@NotNull BoxInt $receiver, @NotNull BoxInt x) {

return new BoxInt ($receiver.getlI() + x.getI());

}

N HE atb $4 PE R class AU 2 S AR 1. 5 3 471 INVOKESTATIC 45k I F i
R
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Pl

AT.OAD 1
ATOAD 2

INVOKESTATIC com/easy/kotlin/OperatorOverloadDemoKt.plus (Lcom/easy/ kotlin/
BoxInt; Lcom/easy/kotlin/BoxInt;) Lcom/easy/kotlin/BoxInt;
POP

] a*b ST T Java H1[1) .

public final class BoxInt {
public final BoxInt times (@NotNull BoxInt x) {

return new BoxInt(this.i * x.1);

}

STV I R . [AFEHL, 25 3 47 INVOKEVIRTUAL % Bz 8 75 85 40 1 52 /& Kotlin 7¢

U 1A o T SR — S VB
ATLOAD 1
AT.OAD 2
INVOKEVIRTUAL com/easy/kotlin/BoxInt.times (Lcom/easy/kotlin/BoxInt;) Lcom/
easy/kotlin/BoxInt;
POP

M T B e al DLE B, Kotlin 7E4niF2L E2mfa 7 ocs TAE, stk Tikthy
i, g PRSI 2 G . UHE B SE A2 Kotlin B i) i UUAHE T H. 9 s F A TEA
FNAS b 5 HE RVE VA RE 0] DL HBER FHRE 7 G2 1) TAERICER o IXSEER 8 H ¥ ] Java =52 A 3|
IEST e

112 TH - OHEARE TS

'lut‘."lilli

g [ e b A YEAY, Al LR Kotlin W) —yoia ST 5 B 480 R K 44 R[] O I A
KER, WL 11-1 Pros.

=111 ZniEBA 5 EHER A6 RS X R

—iEE B R E BN % *
a+b a.plus(b) Ny AF
a-b a.minus(b) TR AT
a*b a.times(b) ey AF
a/b a.div(b) P
a%b a.rem(b) B EeE, RERRAS Y mod
a..b a.rangeTo(b) Vo R AE 7T

B, —AfaiE Ay 1+1=2 fJis HAY LB ARG W |
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>>> 1.plus (1)

2z
Kotlin H i | operator fun j5 B 8543002 54T R 5. 9] 1 b 1T 1) Int 28 ) iniie SHAT bR
AR N

operator fun plus(other: Byte): Int

A e R FAT AR AUIE, SR EBEIEFRARER RS A s, H
e HARI I T8 i sE 2 “ A 7 1Y,

MmIE KB : ool 28 Complex, SEHLE U IEARTRAE. Hilan, AH0: (1+21)+(3+41)=
4+61; AHYE: (1421)—-(3+41)=2-2i; #HFe: (1+21)*(3+41)=-5+101,

FeAl 1t Complex FR U T .
O AR RS2 real, JEES image, ¥4 EEEAT &
O Wik ik: LSWERE. OSHWERE (821
O RO A NSRRI, B fedRAE.
(1) HSE W —~2K Complex, 7&HL (] Int 5% 52 AZ 5 real Al image. AXAS U0

Irr||

package com.easy.kotlin

class Complex {
var real: Int = 0
var 1mage: Int = 0

}
1 H] IDEA 21T Kotlin 2 I RIAE 2 B 252 1 o B AL [N AS A Complex 2R
Fiii, HWVEWMESHEREL 2 DS80S R,

package com.easy.kotlin

class Complex {
var real: Int = 0
var 1mage: Int = 0

constructor ()
constructor(real: Int, 1mage: Int) {

this.real = real
this.image = 1image

}

HAI1E 3, Generate X {EHEH 14 ] L H 324 Rl equals(), hashCode() pf £ H1 toString() pf
2, n] LLiE$E Override Methods, Implement Methods F11 H #)) 2 Jk Copyright Z: 1) g

(2) SEPUINAS WiA FIAIE FAT PR AL

ANV SR 2 . S B SEEE, B EI B . (atbi)H(c+di)=(atc)H(b+d)i
X V. Y SRV S o) H A -

operator fun plus(c: Complex): Complex {
return Complex (this.real + c.real, this.image + c.image)

}
SEORAA ) Ia S - S Al ek 25 530, KRR U 25 FE T o (atbi)—(c+di)=(a—c)+(b—d)i
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operator fun minus(c: Complex): Complex {
return Complex (this.real - c.real, this.image - c.image)

}
RECRIAN 2 FO N2 i IERVA 7 BCE
S UL R HUE -

operator fun times(c: Complex): Complex ({
return Complex (this.real * c.real - this.image * c.image, this.real *

c.1lmage + this.image * c.real)

T

T . (a+bi)(ct+di)=ac—db+(bc+ad)i X WV (1] 5174

}
AT AT, FATHE™S toString()pR &L T -

override fun toString(): String {
val img = if (image >= 0) "+ ${image}i" else "S${image}i"
return "Sreal ${img} "

}
AT I .

fun main(args: Array<String>) {
val cl = Complex (1, 1)
val cZ2 = Complex (2, 2)
val p = cl + cZ
val m = cl - cZ
val t = cl * cZ

println (p)
println (m)
println(t)

P
Cr

Lk

O h-w
+ =+

W

|_'i

|_I

=
-

113 ZHAWY B R—TIEFA

'ln‘."li'li

22 401E Kotlin HHa] LEEZ ) — ez FHATUR 11-2 Fis .

z11-2 —nEEF

ZH TR &L z B
a.unaryPlus() +a
a.unaryMinus() —a
a.not() la
a.imc() at++, ++a
a.dec() a—, —a

PLAE C 56 0 2R e W G B X R ia B AT | 50 X — 4 Point 5%, X i 35 IR
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class Point(val x: Int,

Kotlin M A [ ZIE B 5k

val vy:

operator fun unaryMinus ()
override fun toString(): String {

return "Point (x=$%x,

}
}

T AR/

val pl = Point (1, 1)

println (-pl) //Point (x=-1,

Int) {
= Point (-x, -vy)

y:$Y}"

y=-1)

PL{E4s Tava H11) BigDecimal JIE I [ HGE 54T incQMEL, 4 O A IREMIZ

Ko

¥

operator fun BigDecimal.inc()

MR ACPR B, FRATR Y R BRI, 58 X operator fun BigDecimal.inc(), SZHLACHS

= this + BigDecimal .ONE

SR )5t a] DA A4 —) BigDecimal AT H B ) #H4E T o MRRACHS T -

var bigDecimall = BigDecimal (100)
var bigDecimal?2 = BigDecimal (100)

val tmpl
val tmpZ

println (tmpl)
println (tmp2)

println (bigDecimall)
println (bigDecimal?)

A0 5 4 R AR

AIEHrgRIA XN 1 EEEARIEA T
bigDecimall. bigDecimal2 [I'J{H #f & 101,

bigDecimall++
++bigDecimal?

//100
//101

//101
//101

AR SCHME, X a3 70 1 #:1E, Bl tmpl BY{E & 100;

e

B, FrLL tmp2 [FME 2 101, TAE R 474 E17AR

FAVHY H aliz AT B8 bR B LU T

operator fun BigDecimal.dec ()

LA CAS I R -

= this - BigDecimal.ONE

var bigDecimal3 = BigDecimal (100)
var bigDecimal4d = BigDecimal (100)

val tmp3 = bigDecimal3—

val tmpd = --bigDecimali

println (tmp3)
println (tmpd)
println (bigDecimal3)
println(bigDecimald)

7 Z T LAREAE SE L R E0H EL A I

//100

//99
//99
//99

this+BigDecimal ONE F this-BigDecimal ONE, &

N Kotlin 5 5 A5 CL48%] BigDecimal JEAT 1INk ik ek HUR . HUSEIs 54T T
o IXLEH IS FAT R EUE AL BigNumbers kt H1,
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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 ()

Xz AT B A pR S I ) e s gt 2 U 1Y) BigDecimal 1) add(). subtract().
multiply(). divide(). remainder(). negate()35 /772

nf LE ), Kotlin 83 & BRIk, KK T BigDecimal 2045 28 1 1) FORIZ 5
RIS, {15 BigDecimal FEARIZFHACH N 8 Syt (L Java H1, #AGALN
TURK I i30T o B8R Kotlin 77 o i FH BIA59R 42& Java 1) 772, (H 22X Kotlin F£/7
TR, EBERZEINTEE T T .

11.4 FTELEE 5

TAVHIE, 75 Java Hr, “<, >, >=, <=, =, =7 @R AN T AEARR R 2K
L. il

public static void main(String[] args) {

int x = 1;

int y = 1;

boolean bl = x > vy;
boolean b2 = x < y;
boolean b3 = x >= y;
boolean bd = x <= y;
boolean bb = x == y;
boolean bt = x !'= y;

System.out.println (bl);
System.out.println (b2);
System.out.println(b3);
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System.out.println (b4);
System.out.println (b5);
System.out.println (bb6);

MAEXT BT A RV XL e s H AT e, Wi 11-1 pros.

31

BigDecimal bdl = BigDecimal.ONE;
33 BigDecimal bd2 = BigDecimal.ONE;
34 boolean b7 = bdl > bd2;

Operator '>' cannot be applied to ‘java.math.BigDecimal’, 'java.math.BigDecimal’

I( 39
40

K 11-1 %288 FA il bhitis H AT

MmsEpr b, R —ANEERhRHE, R B 2 (a4l & ] PALL S K/, T AS 2 4R
TREARZI R . KONAE Kotlin r— IR AR 5 R . prLL, X4 [a] i b ks
HIRMAR” o AT EE A B FHATHIE

b 1fi ¥ BigDecimal L [#) Java £C64, 7& Kotlin & 11 :

val bdl BigDecimal .ONE
val bd2 BigDecimal . ONE
val bdbd = bdl > bdZ2
val bdeq = bdl == bdZ

val bdegeq = bdl === bdZ

println (bdbd) //false
println (bdeq) //true
println (bdegeq) //true

Hop ) o+ “>7 S Rl B compareTo(BigDecimal val)>0 [1){H . Kotlin H [ EE#L

18 FLAT 5 B AR B A4 TN IR OQ R ISR 11-3 Fioi
Z 113 ERIEEH
*x 1E R #H1%F pX R 0
a>b a.compareTo(b) >0
a<b a.compareTo(b) <0
a>=Db a.compareTo(b) >=0
a<=b a.compareTo(b) <=0

WANEE T =" SIS R equal'S(Object X) k. TBFENZ, a=—b F£IALK

A ay b null, RTLLZi . K4 a==b 247 Kotlin g 138 a5 8 135 piry w014 4
1) equals() /7=, Bl a?.equals(b)?:(b = null)

i3 P15 “==" & Kotlin P H A2 H/HAT, X P IeFHATAARER ELR, A

NS E R, LNy 2SS, [k 7’9 BigDecimal. ONE /&7 &,

1E IVM ek vp R AP AR 2 X, BTl bdl===bd2 & 7] ]t /& true.

@, NP Point 28

class Point(val x:Int, val y:Int)

QR FRATIAS 25 ARSI equalsQpREL, S i 452 HAN/ LR equals( K %15 hashCode()
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class Point(val x:Int, wval y:Int) {
override fun equals (other: Any?): Boolean {
1f (this === other) return true
if (javaClass != other?.javaClass) return false

other as Point
1f (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

}

I A R FRATTAE A 2 SAHZER AW ik, vl PAdEAT 35 SEELH: equals() ek 44

HLAE, FRATTREEEAS Point X 211 K/ R FRATTE X Point X % 2 [6] K/ 1) L E
2 He s (HEREE A Esm (EGERE) A MK E) KA, IBAalttigizs
AT A e G I

operator fun compareTo (other: Point): Int {
val thisNorm = Math.sgrt((this.x * this.x + this.y * this.y) .toDouble ())

val otherNorm = Math.sqgrt((other.x * other.x + other.y * other.

y) . toDouble())
return thisNorm.compareTo (otherNorm)

In'II

-

-

}
A A e

val pl = Point (1, 1)
val p2 = Point (1, 1)
val p3 = Point (1, 3)
println(pl >= p2) //true
println(p3 > pl) //true

THRIRAEEH TR 11-4 Pis.

x11-4 HEREEER

x & K #E P B A R R ETE A
a+t=Db a.plusAssign(b)
a—= a.minusAssign(b)
a*=Db a.timesAssign(b)
a/=>b a.divAssign(b)
a%=>b a.remAssign(b)
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Jﬁﬁi (Reflection) %?Etﬂﬂ%éﬂi%%@iﬁ CHE) ~ JmtEs 3R, &0, HFif ol

ﬁﬁ? (Annﬂtatmn) e AT A A I e B s . AR AR el LUE S e .
IS, [ nf LAPESm i3 I T R R A . Kotlin [Py f# 5 e 2% Java [)7ERE
A5 E 4 Kotlin Wy fiRS 3T g B AH O A 2%

12.1 A/

Ut 2l edhfe (Meta-programming) , 255 Meta-1X N HIg UG i dc . Meta-Hii 28 11 /Y
IR XTHYESHFEY . i, OFEEE — 1% TR A 500
HLR AR AR B2 (cognitive psychology) , 84T [ J#RHEMF TSNS H CHIIAK
PEFEAIAZD, MO IAZN 00 R 2 (Meta-cognitive psychology ) , N FR & AED. Wt A%,
AN RCFNENSE . JCIA I IAS i AR H B EE 3 i 5 BERA 3 3T

A, Meta-knowledge Ffi& “OCTHAIRAGPKEITA” , Meta-data 52 “ 0 T3l
PIEE” , Meta-language Hf/2 “ K TiESIES” » Il Meta-programming 5 /& “ K19
FEMIGRRE” » RS RATE R Pl “Ieis” .

TL4iFE (Meta-programming) s&$i5 AR 1 G 138 1 502 47 B 2 ple sl 28 2 A A (1 — Fh G
FIER . METHETFNESHZNTES, BRATESHZAERES. WR—T1ES
BRI Euil 52 HARiE S Re S, X8l

— R AR P A0 e B, edm FE R oo g HAth 4GS, ook 5@ 4, R Y
AR S5 AR O IPACES . 9 an, 7E Java vpagf7 il ik e G4 B A7 Lh=ServiceImpl 45 2 128
K, Ik log H&EsE AT RGOS AL E . BRAEFE P17 W dam N EdiE ok B
el e B A AR RS, A5 N e FEAN S 20 FE s KO8T 132 5

TCH FEA o2 —PoeH IR ACRS A 5 34T = 2 IR R I b iR . Jedm A Lb RATTF 51
RS Z AL T — MR R FRATTHE S & A b oo 2l CHe e — s B WSO D =k e
X, Wt R F MRS VEITE) RS mAFAANLIZE, B2 ke & BB IR . H

, WRAREATA “TuHhtE” , ARHEE “Gifs” .

JR%TE%J&JEEEEI’J—W{EF{WEE’JLET:THI*l% G FEiE 5 R I B SRR A H g A
e f1. Jugmfeid s iR = —fpEd R0 (APD RBEZEIEZITH REAETIN
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i,

Spring Boot HEZEH, FEACAN TG 2217
dol | 2 INAEEL O &

XMLvs.Annotation,

gy s oK H E K

o B ] — BRI E R S 2R Y

R 2 RE oo s B N 2 ACHS B

2, JHAE H AR AT Z kA

ol s H
:[difH{kaE

ST o

(Aspect Oriented Programming, [f][o] U1 4AE CUHLAY W) 5T D
TN SACE CRIT g 1E )7 20 SEIAEAME SRR TR DL &, 257

— MR

fgilln, 7% Spring. Mybatis. JPA Z5i# ZHESL P IAZ O DI REAS AL

REEHLR . B

e FH Spring HEZL

EPNEZIGIE I ES
5 R EEEAREAHE Y, AR
12 )5) , XML Bc &5 SCAF9E 72 N
PR . JERFER RATTE T AL XML [ ZE 4R BorE £ 1, 12E i A 22 5 AT
S ERA T “oedn” , ARG XML AR 2 5.
XML FCE, JLF4ail,

R
Iy J 5 mf
THAACHE, SZH
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JEE . A

I,

FE R AL

FHIE &

“REy e

AN SR
F o A ol o
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FE N SFEIRES T
1A e vl LASE B — 1~ Spring

™ “THIHACEE” Mgmfe 2 iE, 18 2 Bx 2 G BART) 0]
TBE R X XML BC & 528 T 0 SACHE RIS & g N, myEfEh T
JEE i e IX A FH PHAZ 5 <

[EINpUR

AE A7 I SEACHS v A oo 2800 3k Y

‘Is

| TS
LR R FER @Repository, @Service, (@Transactional,

V55BN ASIEN, lé-ﬁ%aﬁd[xﬁ AOP
%JJI%&H*H ‘

\\\\\\

3 R IFEAR

@RequestMapping . @ResponseBody 5%, DA /& Mybatis HESEHH [1) %4 B fi# @Select @Update

(@Param %% .

FiAb, TR SRR S Y FAET LT Y Spring Boot FEZY,

/

REdE

47 XML FC, AU L

"‘h.ll

FETIR e TIE MRS

Spring Boot f

ﬂ‘*l LHA

JT 75?1 ( apphcatmn propertis Eﬂﬂxﬁi% ), B Z T SpringBoot HEZE A I ATIR,

RHAE S TR S AT 2

122 =

Kotlin [{7EMEER Tava VR4 328
PR A A U, FRATIAE T,
JU 548 A
55 K HRFE

Kotlin & 5 42

1221 FEBHEE

Kotlin 7 3 HY yF A4
TestCase Ul |-

@Target (AnnotationTarget.CLASS,

+ 146

A1 w] LLAE

i

Kotlin fCAS 1R H AR H:
J% SpringBoot HELEJT A (il FE 25 B FHI AR,
Java il 5 JTF A —HE, [A]I 4 58552 Kotlin 15 547 K I 2 thivd HARES

Java

| annotation class JCEET . W0, FAT AN TEME Run Al



#5127 Juwie. TEMES SO

AnnotationTarget.FUNCTION,

AnnotationTarget.VALUE PARAMETER,

AnnotationTarget .EXPRESSION)
@Retention (AnnotationRetention.RUNTIME)

@Repeatable

@MustBeDocumented
annotation class TestCase(val i1d: String)

@Target (AnnotationTarget.CLASS,
AnnotationTarget.FUNCTION,
AnnotationTarget.VALUE PARAMETER,
AnnotationTarget .EXPRESSION)

@Retention (AnnotationRetention.RUNTIME)

@Repeatable

@MustBeDocumented
annotation class Run

MIXA T E AT LA ViRt 2 —Fh class, Zi%eas [mIFE a] LLUSHT iR 28 7Y 7 4 135 301 33t

fTRTR A

A 58 SO A R A T B R (B @Target . @Retention 25 ), K 2 Ky JCIE fif
(Meta-annotation ) . 1 138 [v] VE MR ZSVS N TR R 1 7 vk e e HoAth Jm P o ooy v Bl n 28 12-1

IR

Fz12-1 JTiEfRiR B

TUE AR

I dE in BH

(@Target

FOE XNV R B Tl L oo 2 (X %6 jp E € X 7E kotlin. annotation.
AnnotationTarget # 2% 25 & . & 11 & : JX CLASS . 7 fi# 38
ANNOTATION CLASS. 72 %#%:% TYPE PARAMETER. % FUNCTION,
J& ¥4 PROPERTY, Hl T A4k it & & 1) FIELD. J5j# & & LOCAL_
VARIABLE. VALUE PARAMETER., CONSTRUCTOR, PROPERTY GETTER,
PROPERTY SETTER, VMM FHiIAIE. B (AR B enum 7 1
[f] TYPE. #iA3 EXPRESSION, 3 ff FILE. 287154 TYPEALIAS %%

(@Retention

T € X NTEME NS B TR RAF B 18 )5 11 class XA, BLRTEIZATIN 275
Al LU e SO vs ) 2 'e . THURMCSEAT 3 1S, 0952 SOURCE (i fif B
AN AE —dEH D) . BINARY (EEURAAd7E —dEdlfm i &, H A
)W) . RUNTIME (FEfEERAFAEE —2bdilfm il o, al T 5O CGBRAED

(@WRepeatable

SEVFERN e ER B2 A T [A]— AN i

(@MustBeDocumented

RN E AT AP —885), 18 H 2041 APT ORI 2R B bR BSS 44
Mz IR R

1222 {EHEHE

AT T Run A, ‘& W] LU H/E CLASS.FUNCTION.VALUE PARAMETER
1 EXPRESSION _|=. AT TiX BL&5 (1) 7 ol s FHAE S L

@Run

class SwordTest {}

FATTF WY TestCase VEMF MMIEREL A A Z A e String XM 1D, XA
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@Run
class SwordTest {

@TestCase (1d = "1")
fun testCase(testId: String) {

println ("Run SwordTest ID

S{testId}")

}
}

R A AR R T AT R . o ) @ TestCase(id="1") /& {3 i F4) itk oK £ 1)
o TR U S ARG S . MRS En] SCRF B 2R 2
d EAREHEZSAY (Int,Float,Boolean,Byte,Double,Char, Long,Short);
] String 257,
J KClass 57,
1 enum K,
d Annotation 287,
L ENBRA SRR GEE, DMFAERTR R .
{4 & AR A 5 V2 BITE A 35 R B Y 2 BEe A

annotation class TestCase(val 1d: String)

annotation elass TestCasee(val id: Int)

annotation class TestCaseee(val i1d: Array<String>)
annotation eclass TestCaseeee(val i1d: Run)

annotation class TestCaseeeeee(val 1d: KClass<String>)

i1 [T PR 7 B g 128 AN T L

annotation class TestCaseeeee(val i1d: Array<Int>)
annotation class TestCaseeeeee(val 1d: SwordTest)

AANE B B, VERREAUOREES null 288, [Kh TVM A EE null 76 A fi#
JEPEFIEBE TG . W FRAE S — ER O SEET, WHAFRAGELL@FRF N A4
51 11

annotation class AnnoX(val value: String)

annotation class AnnoY (
val message: String,
val annoX: AnnoX = AnnoX("X"))

Java /¥ %5 Kotlin 524362 . T2 Kotlin 1 /] TUnit4 247 B oA Sl 2w 5 1Y
W5 .

package com.easy.kotlin

import com.easy.kotlin.annotation.SwordTest
import org.junit.Test

import org.junit.runner.RunWith

import org.junit.runners.JUnit4

QRunWith (JUnit4d: :class)
class AnnotationClassNoteTest {

@Test
fun testAnno () {
val sword = SwordTest ()
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sword.testCase ("10000™)
}

nPLE H, Br T @RunWith(JUnit4::class) 1) S 3 S R ASF AL, )R )5 3RATTHE
Java HAE H] TUnit VR 7 SRR Fae—FE 1.

12.23 SR

T M, FAERT ARG AN SSRIASR m I AR (R S5, WSRBCH AH MY v
ifAG S FE R RS, I ATEM AT AR T, WAt A O E. Wil e R Fria
AT I A 4% R AT HOAE WS 7 R oA E iR AR PR ACARY T o AT JRAT PR 5 2 SRR EAT
AR B SRICRIAC L . DA A AR S SR B 22 A s AP, Bt LA S AEACTT H U
Pl SIS AR A 2

BG, AR HPRNNASRE -

@Run
class SwordTest {

"-.

@TestCase (1d = "1")
fun testCase(testId: String) {

println("Run SwordTest ID = ${testId}")
}

X AT 2 H@TestCase JEARAE AR R AT IS L .

1. ::class3|H

56 B — N2 m 7 n) SwordTest X % 524 .

val sword = SwordTest ()

OX JE mh a] L ik IX AN 28 5 R SR Oz 2 2R A B . i ] class SRIRHL sword Xf % 52
1) KClass 25151 H .

val kClass = sword::class
EHEEIZAT AN, Kotlin 4wiFas 2> H A #HEWT ) kClass 2% i3 )27 2
val kClass:KClass<out SwordTest> = sword::class

XN KClass A8 28 B0 78 o 1 ) /N T H g 44

2. declaredFunctions ¥ EBE S

T ERAT] T AR HL sword X G 2R Y P i HH I B AT BRI 2. Kotlin A n] PLE A8 Y g s
P} declaredFunctions >3k X /NS H 5 B 1 T eR & O R 1Y S Zis 25 71 & KFunction) .
AT/

val declaredFunctions = kClass.declaredFunctions
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P Ta

7] o
declaredFunctions 4 J& J& M'F 1) SC ILYEAS O |

@SinceKotlin("1.1")
val KClass<*>.declaredFunctions: Collection<KFunction<*>>

get() = (this as KClassImpl) .data() .declaredMembers.filterIsInstance
<KFunction<#*>> ()

XA 5E— Collection>, H.rp, <x>J& Kotlin 7ZRIP IR, KL Java H[r<?>id
A

3. annotations/E 4%

KFunction 254k 7% | KCallable, KCallable ¥ 4% 7k |/ KAnnotatedElement. KAnnotated
Element "1 45 /™ public val annotations:List J& {4 B A-f% T 1Z R B R4E B . JE bk )
XN iAi% Annotation [1Y) List, 0] DL3EHL 3| TestCase JF fi%

for (f in declaredFunctions) {

/ /B TestCase VEME, 1A EH S cidE

f.annotations.forEach {
if (1t i1s TestCase) {

val id = 1it.id //TestCase HENEME ID
doSomething (id) / [ {E AL FIZ 5

4. callghz{

F35b, QAR AR L SRR A P R T PLE AT call()pRi 2L

f.call (sword, 1id)

AR S T

f.javaMethod?.1invoke (sword, 1d)

PR, FATH R T AR R REM AT & . SRR Ak

fun testAnnoProcessing() {

val sword = SwordTest ()
// val kClasss:KClass<out SwordTest> = sword::class //2E =B 0]4 0%
val kClass = sword::class

val declaredFunctions = kClass.declaredFunctions //3RHl sword XA
7 W 1) 3 BR AL

println (declaredFunctions)

for (f 1n declaredFunctions) {

//ACHE TestCase i, T HH A FcdE
f.annotations.forEach {
1if (1t 1s TestCase) {
val 1d = 1t.id
doSomething (id) / JTERREANEEZ 45
f.call (sword, id) //%FMWrT f.javaMethod?.invoke (sword, id)
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}

private fun doSomething(id: String) ({
println("Do Something i1n Annotation Processing ${i1d} ${Date()} ")

}

@Target (AnnotationTarget.CLASS,
AnnotationTarget.FUNCTION,
AnnotationTarget.VALUE PARAMETER,
AnnotationTarget .EXPRESSION)

@Retention (AnnotationRetention.RUNTIME)

@Repeatable

@MustBeDocumented

annotation class TestCase(val i1d: String)

class SwordTest {

@TestCase (1d = "1")
fun testCase(testId: String) {
println ("Run SwordTest ID

S{testId}")

}
}

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

}

S b
[fun com.easy.kotlin.annotation.SwordTest.testCase (kotlin.String): kotlin.Unit]

Do Something in Annotation Processing 1 Mon Oct 23 23:04:09 CST 2017
Run SwordTest ID = 1

123 & &

75 R T AR AR B AR S A B A A se i, Hse el 8] 1 k. kO 2fRfEis
{7 (Run Time) , FEFFufLAyzil. RrdAME SCe A SRS 84T i) Fifig /1. Kotlin H
HI PR B & TR 2 ST A G, BTl OB [ S RN A Jm R PRZL,  anas 47 I e 1 44 B
R, PREA BRI S

£ Kotlin I ATTAT WA 7 ARSI RS B Dh e . — M2 Java [ [ S &
java.lang.reflect [ [fl [ API, 7 4b—Fh 5 2t & B 8218 HH Kotlin 15 5 $2 L1 kotlin.reflect 4,
NH) APL. AL R4 s D e i Y H B s T B T A3 s A 2, B L Kotlin 182
kotlin.reflect L [F)SEZHL I E] | B #) kotlin-reflect-1.1.50jar (4FjfRA S /& 1.1.50) Hf.
(ESEPr LR, QiR 240 Kotlin ()M Difg, LA Gradle Af, %At build.gradle fic
L SCAF AN EA T AR -

complle "org.jetbrains.kotlin:kotlin-reflect:5kotlin version"
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Kotlin ) API 50 JZ kg5t tn P 12-1 P

KAnnotatedElement = Annotation
/7\ / KType
KClasee KParameter ~—— KCallable l

\ KTypeParameter——={ KVariance

Function

~— KVisibility

KClassifier KDeclarationContainer KFunction KProperty

& 12-1 Kotlin x5 API 251 = IR 4584

1231 Z&5|H

AT TR VR, B e X AR SEA

open class BaseContaliner<T>

class Container<T : Comparable<T>> : BaseContainer<Int> {
var elements: MutablelList<T>

constructor (elements: MutablelList<T>) {
this.elements = elements

fun sort(): Contalner<T> {

elements.sort ()
return this

override fun toString(): String {
return "Contalner (elements=Selements)"

}

[ S5 e AE I AT I 3R E — 3
] KClass %% .

VS
|

1. A1 5niE i H class ] v LLIREL 2] Y H6 %

val container = Container (mutableListOf<Int>(1, 3, 2, 5, 4, 7, ©6))
val kClass = container::class //3kHl KClass X%

i SR A, Kotlin 284G AT Java 2R GI TR A1), Z3R1G Java 2811 51 1],
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n] UL H 2 H javaClass XN & &M .
val jClass = container.javaClass //3kH{ Java Class X%
javaClass § & & ELE Kotlin H ) SZE YA 1 F -

public inline val <T: Any> T.javaClass : Class<T>
@Suppress ("UsePropertyAccessSyntax")
get () = (this as java.lang.Object) .getClass () as Class<T>

o7t H] KClass S291 [ java J& 1

val jkCLass = kClass.java

KClass.java [ Ji& J& PE SCERJEAS 2 F

@Suppress("UPPER_BDUND_VIOLHTED"}
public val <T> KClass<T>.java: Class<T>
@JvmName ("getJdavaClass")
get () = (this as ClassBasedDeclarationContainer).jClass as Class<T>

1232 HEHEIA

i, A7) E A T — > Int BEHEUE 752 A7 BT pR L
0

fun 1s0dd(x: Int) = x % 2 !'=

A LAEACAS o E %

>>> 1s50dd(7)
Lrue

>>> 1s0dd (2)
false

Fi5h, AEFEPT RO AR E A E DS ECRAEH], TR “o7 AR, .

val nums = 1listOf (1, 2, 3)
val filteredNums = nums.filter(::1s0dd)
println(filteredNums) //[1, 3]

X B :1s0dd 72— PR ZER T (Int)->Boolean H1H

1233 RBM%E5| A

& Kotlin "+, Vi) Jgth s T58— 2005, nfLUER] “” #AETT

var one = 1

fun testReflectProperty () {
println(::one.get()) //1
::one.set(2)
println (one) //2

}

fun main(args: Array<String>) {
testReflectProperty ()
}
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215 1\ -one ZEUT
{E ::one.get().

XF 10l 22 J& F varone=1, X[~
V2:::one.set(2).

NEE, ‘en] LA TEE get() e 3k HL

S 7 KMutableProperty [1{H, JF H &4y set J5

W

1234 HERHFEES|H

FATT AT LA I — XS B S B vk . Bl B i At

val digitRegex = "\\d+".toRegex/()
digitRegex.matches ("7") //true
digitRegex.matches ("6") //true
digitRegex.matches ("5") //true
digitRegex.matches ("X") //false

Hrp, digitRegex.matches HE X HIL, WAAHE “Fiit” . 7F Kotlin H n] L ER9],
digitRegex XJ % 5249 [1) matches() J5vz:. b B ACHS 0] LS Bl B TIXF:

val isDigit = digitRegex::matches //5|H] digitRegex X% LM matches () ik

1isDigit ("7") //true
1isDigit ("6") //true
1sDigit ("5") //true
1sDigit ("X") //true

EATEARE:? TLI A = ]

\
Py

an
%

12.4 4& R BRI R Bz A A,

7€ Java H, ¢ s S 1) — A S5 an b -

package com.easy.kotlin;

import java.lang.annotation.Annotation;

import java.lang.reflect.Field;

import java.lang.reflect.InvocationTargetException;
import java.lang.reflect.Method;

import java.util.Arrays;

import java.util.List;

interface StudentService<T> {
L1st<T> findStudents (String name, Integer age):;

}

public class ReflectionDemo {
public static void main(String[] args) {
StudentServicelmpl studentService = new StudentServicelImpl ()
studentService.save (new Student ("Bob", 20));
studentService. findStudents ("Jack", 20);

// 55 AP T i s
final Class<? extends StudentServicelmpl> studentServiceClass =
studentService.getClass () ;
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Class<?>[] classes = studentServiceClass.getDeclaredClasses();
Annotation[] annotations = studentServiceClass.getAnnotations();
ClassLoader classLoader = studentServiceClass.getClassLoader();

//Returns the class loader for the class
Field[] fields = studentServiceClass.getDeclaredFields()
[/ RBER R A AL &
Method[] methods = studentServiceClass.getDeclaredMethods () ;
/ /3REUER % A 712
try {
methods [0] .getName () ; //save
methods [0] .1nvoke (studentService, "Jack", 20);
} catch (IllegalAccessException e) {
e.printStackTrace () ;
} catch (InvocationTargetException e) {
e.printStackTrace () ;

}
}

class StudentServicelmpl 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) {
this.name = name;

}

public Integer getAge() {
return age;

}

public void setAge (Integer age) {
this.age = age;

}
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}

IR, nTCRE — AR . ik AR RS Iare A aeil i kR
RS AW ? FATENE Java Pz BRI FERERFISATI, kAR H AR L
Pz RE R RN RARK TR, KRB ZRE RN, A2 maT LU )
getGenericSuperclass() /774153 2| AR Mz 15 KL . getGenericSuperclass() & Generic 4% 7K [P)FF
il
Ab, FRATTRT UL Y Java 72 AR 777 25 4 5%

ST IX PG R IRATF R Generic 0281, IR[H]—~ ParameterizedType. 7
5%, JEANBUEHEER N Object 2878, 1M 2 £ PR 21

J:EE?‘:E—_-J.G

t e 4k R A 2R AUE

=

{I- Kotlin TLE—#E’J@&HL%'J PTLL, dlad [ A e 2

B2z 8, HARPACAES 7= 4k

class A<T>

open class C<T>
class B<T> : C<Int>() //ZAENZE C<Int>()

fun fooA () {
[/ TCAEAE AL IRAGIZAT I T AR Y R A B 17 N = i

val parameterizedType = A<Int> () ::class.java.genericSuperclass as

ParameterizedType
val actualTypeArguments = parameterizedType.actualTypeArguments
for (type 1in actualTypeArguments) {
val typeName = type.typeName
println ("typeName = ${typeName}") //EITx5: java.lang.Class cannot
be cast to java.lang.reflect.ParameterizedType

fun fooB() {
[/ AR TR C<Int> WK, TEMALBENSIRTGIZI TN genericSuperclass T KR4S
val parameterizedType = B<Int>()::class.java.genericSuperclass as
ParameterizedType
val actualTypeArguments = parameterizedType.actualTypeArguments
for (type in actualTypeArguments) {
val typeName = type.typeName
println("typeName = ${typeName}") //Hiili: typeName = java.lang.Integer

}

fun main(args: Array<String>) {
fooA ()
fooB ()

}

I T ”ﬂh—"’i“ﬁ'—fiﬁﬂf%?f’iﬂﬂ%%ﬂﬂ Kotlin H 1) e 5 B AR HGZ RACH 2R A L .
B 5 Bl— 1A 2S BaseContainer:

open class BaseContalner<T>
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YK 5 BH—~ Container> k1%

class Container<T : Comparable<T>> : BaseContaliner<Int> {
var elements: MutableList<T>

constructor (elements: MutableList<T>) {

this.elements = elements

fun sort(): Container<T> /{
elements.sort ()
return this

override fun toString(): String {
return "Container (elements=Selements)"

}
}

A1 ] —)~ Container Xf % 541 :

val container = Container (mutablelListOf<Int>(1, 3, 2, 5, 4, 7, ©6))

SR 5 3R HY container [1] KClass %] % 5| H -

val kClass = container::class //3kHl KClass X%

KClass X} % ] typeParameters J& ' P A7 A7 R A MG K, ACHS =40

val typeParameters = kClass.typeParameters //IRBERMZH typeParameters {5

X~ typeParameters sz /NEUAH, FRATTHUE — XA

val kTypeParameter: KTypeParameter = typeParameters|[0]

X % kTypeParameter [1')J&£47 name. isReified. upperBounds /! variance 5%, U7
B

println (kTypeParameter.isReified) //5iH: false

println (kTypeParameter.name) //F: T

println (kTypeParameter.upperBounds) //5itH: [kotlin.Comparable<T>]

println (kTypeParameter.variance) //%itt: INVARIANT

KClass [f] constructors J& " - A7 A7 13d s &G KL, 0] LU SR UMY 38 R ZU NS 55
EST

val constructors = kClass.constructors

for (KFunction in constructors) {
KFunction.parameters.forEach ({
val name = it.name
val type = 1it.type
println("name = ${namel}") //HitH: elements
println ("type = ${type}"™) //Hith: kotlin.collections.MutableList<T>
for (KTypeProjection in type.arguments) ({
println (KTypeProjection.type) //fHith: T
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AT E TSP g2 T Kotlin i 5 A H B4R, 78 )5 1) 52 37 8 /s 8 4
{5

Kotlin M 121 3EF 52

125 K = v 4

VEAR S BOR AT A gw S DD RE s K BIACHS, o] LFEIEAT IN B & 7 A sk R I 45 H (5

Kotlin+Spring Boot 17 Iz 55 ¥ T 7% «
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£ 13E Kotlin ££5% Spring Boot BRS5imFF 4

A F A4 Kotlin IR55 ¥ T AR HIAH R N B 5B B/ 44— § Spring Boot fIlx 55 % T A& HE
2, Prikzs H—> Restful Hello World (7~ . 2R J5 1 F Kotlin 42 i Spring Boot 47 /i
Fum TR WD ER,  Bath i — 52 211 Web [T & S

13.1 /¥ Spring Boot &1 7+ & Restful Hello World

Spring Boot A Kfijft 1 1] Spring HE ST R b 24 Rl i AR BC & . 3 &b wl LA Jin 5 g i

A ) L EE (40 Redis. Email. kafka. ElasticSearch. MyBatis fll JPA) %, 6t fi&
R R CHYIESZMIERD , R AR S THRIKE, 83 a8 7ok ih £ Lo
BEBEW o ATTREAN 4 B TT 4R Spring Boot [k 55w HY I 7% -

13.1.1  Spring Initializr

-\, Spring Boot

T Ak H s S R H2E . FRATTME ] https://start.spring.io/n] UL B 8% H 5/

/= »

mH 2L, Wk 13-1 s,

SPRING INITIALIZR

Generate @ mavenroiects With a2+ and Spring Boot | :ss

Dependencies

Add Spring Boot Starters and dependencies to your application

Project Metadata

Artifact coordinates
Search for dependencies

Group

Web, Security, JPA, Actuator, Devtocls...

Com.eXample

Selected Dependencies

Don't know what to look for? Want more options? Switch to the full version.

Artifact

demno

% 13-1 i Fi] Spring Initializr A= %30 [

17 Switch to the full version #E4%, W LA FIMIT-2L 2 Frid) L HEE. AL LLEH G

A AHLE) Spring Initializr [R5, D3R |
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(1) Gitclone Y55 2|AH] https://github.com/spring-io/initializr.
(2) 7EJRESHAE H 3% F 447 S./mvnw clean 1nstall.
(3) # initializr-service - H P H B

cd i1nitializr-service
AT
../mvnw spring-boot:run

HHEIZ;§UEiﬁhkjE§:

s.b.c.e.t.TomcatEmbeddedServletContainer : Tomcat started on port (s) : 8080 (http)
1.8.1.8ervice.InitializrService : Started InitializrService 1n

15.192 seconds (JVM running for 15.882)

RS, HASHLI % 2% 1) http://127.0.0.1:8080/, H[In] & 3|42 initializr 11 [f]

13.1.2 €1JjZ Spring Boot It

BN
H, wE 13-2 e

57 A iz a3 30 5= 28 mmtializr >R A1 423 T Gradle #4) @ ) Kotlin + Spring Boot T

Generate 8  Gradle Project 4 WI‘[h Kotlin 4 End Spnng BooOt :o0.0sNAPsHOT) &

Project Metadata

Artifact coordinates

Group

com.eagy.kotlin

Artifact

kotlin-with-springboot

Mame

kotlin-with-springboot

Description

Demo project for Spring Boot Using Kotlin

Dependencies

Add Spring Boot Starters and dependencies 1o your application

Search for dependencies

Webh, Security, JPA, Actuator, Devtools...

Selected Dependencies

Package Name

com.easy.kotlin.kotlinwithspringboot

Packaging

Jar

Java Version

18

Too many options? Switch back to the simple version.

4 13-2 & LT Gradle #4 % [f) Kotlin + Spring Boot T [

B, FRATEEEAE ) M

Mlasi

1%+ 2.0.0(SNAPSHOT).

* 160

Gradle 74 [') Kotlin il |, SpringBoot [}l 451X



%5 13 & Kotlin 1% Spring Boot iz 45 ¥ T &

{F Spring Boot Starters Al dependencies YL, 1%EFE Web starter, 1X™ /5 a3l 25 HL [R5
T EAE H | Spring Web & T 2/ 2= 1. Tomcat FI Spring MVC.

HAR I H o2l (Project Metadata) PG & (Bill Of Materials) , ©] DL 13-2
A 3. )5 Hli Generate Project %4, 2xHZ) Fa— I H B zip Jh4at, FFHME LT A
IDEA ', U1l 13-3 s

80 @ Import Project
Gradle project: ~/springboot/kotlin-with-springboot m
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)
C Use gradlg wrapper task cnnﬂguratlnn ﬂ Gradle wrapper customization in script, works with Gradle 1.7 or later
) Use local gradle distribution
Gradle home: [Users/jack/soft/gradle-4.1-20170615 | s |
Gradle JVM: = |.8 (java version "1.8.0_40", path: /Library/Java/lavaVirtual...es/jdk1.8.0_40/Contents /Home)
Project format: JIdea (directory based)
» Global Gradle settings
71 | Cancel | | Previous |

K 13-3  fi# ) TFE S A IDEA

KL B2 Gradle #2270 H, Frelii 2R E-— F Gradle Ak, 1X BALHIH) 2
Local gradle distribution, [A[IHZE#0 W A1) Gradle AL H % -

1. TEXH

<1

FATRAT 2 B i) — AR A, TR SO H sk n

|

kotlin-with-springboot$ tree

—— build
L kotlin-build
L — version.txt
—— build.gradle
—— gradle
L wrapper

|— gradle-wrapper.jar
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L gradle-wrapper.properties
gradlew
gradlew.bat

kotlin-with-springboot.iml

T

SIC

L kotlinwithspringboot
L KotlinWithSpringbootApplication.kt

L resources

—— application.properties
—— static

L templates

|

| L kotlin
| L kotlinwithspringboot

| L KotlinWithSpringbootApplicationTests.kt
L resources

23 directories, 10 files

HH, src\main'kotlin 42 Kotlin Y5653 50 E H 2% . src\main'\resources H > [ CE T AL 77
U5 A . application.properties & T4 Jaj [ HC & A, static SCAFIE T HIBCE. 1) /2 5 A DT U4
A, templates [H > T 11 JBCEL B 2 AR B R AR SO

2. build.gradle B.E& 34

A MEH Gradle ki @miH . Hrp, build.gradle it CAFZEL Maven H 1) pom.xml
BB . %] Spring Initialize H 2)) 7 BCHI AR H BIBRIAECE 41 |-

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}")
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classpath ("org.jetbrains.kotlin:kotlin-gradle-plugin:${kotlinVersion}")

classpath ("org.jetbrains.kotlin:kotlin-allopen:${kotlinVersion}")

'kotlin'
'kotlin-spring’

apply plugin:
apply plugin:
apply plugin:
apply plugin:
apply plugin:

'eclipse'

'com.easy.kotlin'
'0.0.1-SNAPSHOT'
1.8

group
version

sourceCompatibility

complleKotlin {
kotlinOptions.jvmTarget

}

complleTestKotlin ({
kotlinOptions. jvmTarget

}

repositories {
mavenCentral ()
maven { url "https://repo.
maven { url "https://repo

dependencies {

"1-8"

"1-8"

spring.
.spring.

'org.springframework.boot'
'ilo.spring.dependency-management'

10/snapshot" }
io/milestone" }

complile ('org.springframework.boot:spring-boot-starter-web')

complle ("org.jetbrains.kotlin:kotlin-stdlib-jre8:${kotlinVersion}")
complle ("org.jetbrains.kotlin:kotlin-reflect:${kotlinVersion}")

testCompile ('org.springframework.boot:spring-boot-starter-test')

H.+pr, spring-boot-gradle-plugin j&: Spring Boot £ fi% Gradle [13di{}; kotlin-gradle-plugin

& Kotlin ££ 1), Gradle B4dif4 ; kotlin-allopen /&

A
A

2k 7
AN Y

1174

A Kotlin [P P17 28 e Hopl o B0
— N, LA WS KRB TR ET T

RMAS,  IXAIRAL,

it N AR SE final (ASB] 4k
Rl Gk AR
| kotlin-allopen #dif}45 3 kotlin-spring f#if4:, wv] LA

Kotlin 22 )i}, Spring fEZE 4124 ¥ B 4 open

O 1, L U R AR
{# ] Java 5 [{{) Spring HEZY

11

H 24 Spring AH I 1Y B A7 VE i 1 28 #5 B N open.

spring-boot-starter-web i ;& Spring Boot H #i2f1L 1) 4 H

I JH )4
kotlin-stdlib-jre8 /& Kotlin ¥
Spring Boot il F [t 2 AR 17 1 Ul
Hf LLF H

, spring-boot-starter-web

| Java 8 )%=, kotlin-reflect

13-4Fﬁﬁg
gl N T AT AT 281 JSON. Tomcat .

i

Spring fEZEBE1T Web M T &

& Kotlin 1] s 5 ¢ .

Validator. Web MVC (H:H 5| AN T Spring fEZLHH% Ly Web. Context. AOP. Beans.

Expressions, Core) ZEHEZE,
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kotlin-with-springboot (auto-import enabled)

v B=Source Sets
v main
v [y Dependencies
v |llhorg.springframework.boot:spring-boot-starter-web:2.0.0.BUILD-SNAPSHOT (Compile)
» |llhorg.springframework.boot:spring-boot-starter-json:2.0.0.BUILD-SNAPSHOT (Compile)
» |llhorg.springframework.boot:spring-boot-starter:2.0.0.BUILD-SNAPSHOT (Compile)
v |llhorg.springframework.boot:spring-boot-starter-tomcat:2.0.0.BUILD-SNAPSHOT (Compile)
» |llhorg.apache.tomcat.embed:tomcat-embed-websocket:8.5.23 (Compile)
» |llliorg.apache.tomcat.embed:tomcat-embed-core:8.5.23 (Compile)
lllorg.apache.tomcat.embed:tomcat-embed-el:8.5.23 (Compile)
llhorg.hibernate.validator:hibernate-validator:6.0.3.Final (Compile)
v |llhorg.springframework:spring-webmvc:5.0.1.BUILD-SNAPSHOT (Compile)
llhorg.springframework:spring-web:5.0.1.BUILD-SNAPSHOT (Compile)
i org.springframework:spring-context:5.0.1.BUILD-SNAPSHOT (Compile)
lllorg.springframework:spring-aop:5.0.1.BUILD-SNAPSHOT (Compile)
Il org.springframework:spring-beans:5.0.1.BUILD-SNAPSHOT (Compile)
lllhorg.springframework:spring-expression:5.0.1.BUILD-SNAPSHOT (Compile)
lllorg.springframework:spring-core:5.0.1.BUILD-SNAPSHOT (Compile)
llhorg.springframework:spring-web:5.0.1.BUILD-SNAPSHOT (Compile)
v |llhorg.jetbrains.kotlin:kotlin-stdlib-jre8:1.1.51 (Compile)
v |llhorg.jetbrains.kotlin:kotlin-stdlib-jre7:1.1.51 (Compile)
Il org.jetbrains.kotlin:kotlin-stdlib:1.1.51 (Compile)
v |llyorg.jetbrains.kotlin:kotlin-stdlib:1.1.51 (Compile)
Il org.jetbrains:annotations:13.0 (Compile)
v |llhorg.jetbrains.kotlin:kotlin-reflect:1.1.51 (Compile)
llliorg.jetbrains.kotlin:kotlin-stdlib:1.1.51 (Compile)

v

%] 13-4 Spring Boot il H [1) &R A5 1

3. Spring BootIii B A OZ KotlinWithSpringbootApplication

Hzl A ) Spring Boot il H 1) A 128 KotlinWithSpringbootApplication 41 | :
package com.easy.kotlin.kotlinwithspringboot

importorg.springframework.boot.SpringApplication
import org.springframework.boot.autoconfigure.SpringBootApplication

@SpringBootApplication
class KotlinWithSpringbootApplication

fun main(args: Array<String>) {
SpringApplication.run(KotlinWithSpringbootApplication::class.java, *args)

HH, @SpringBootApplication 1 & 3 MNMFEMTIAH S, 700l &@SpringBootConfiguration
J&i & 18 F)J@Configuration, @EnableAutoConfiguration fl@ComponentScan.
T aX e R — Al 2 — i H, A Spring Boot #2141t | iX > @SpringBootApplication
G WM o TR E GRS
@Target ({ElementType.TYPE})
@Retention (RetentionPolicy.RUNTIME)

@Documented

@Inherited
@SpringBootConfiguration

@EnableAutoConfiguration

. 164 »



55 13 & Kotlin £ 1% Spring Boot Mz 45 ¥ T &

@ComponentScan (
excludeFilters = {@Filter(
type = FilterType.CUSTOM,
classes = {TypeExcludeFilter.class}

), @Filter (
type = FilterType.CUSTOM,
classes = {AutoConfigurationExcludeFilter.class}

) }

)
public @interface SpringBootApplication ({

}

main() Pf £7 ' [ KotlinWithSpringbootApplication::class.java s& — ™ H] /¢ 3 3k HX

KotlinWithSpringbootApplication 23 [ Java Class 5| H . Xt 1F & Fe AT AE A b 5 A

kotlin-reflect £, {1 H & T 7E -

<1

4. EHello World#z #| 88

S FRAT TR S — ) T B2 1Y) Hello World 45 2% - 154881 it HelloWorldController Kotlin
AL SZI I b -

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 ("/")

@ResponseBody

fun home () : String {
return "Hello World!"™

)
5. BRENETT

ARG 5 72 8080, FKATI/E application.properties M5 47 Ik 55 m H 5 FAC

server.port=8000

SR 5 H% A 8N H 28 KotlinWithSpringbootApplication, HJ PLFE 3 A 8 H &

...0.5.b.w.embedded. tomcat . TomcatWebServer : Tomcat started on port(s): 8000 (http)

.e.k.k.KotlinWithSpringbootApplicationKt : Started KotlinWithSpringboot-
ApplicationKt in 7.944

seconds (JVM running for 9.049)

tn] LLi% £ IDEA 1Y) Gradle T HA4~ H 1) Tasks|application|bootRun iy 2K Ja sh L, Ul

3-5 7N
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Hello World!,

Gradle projects

Kotlin MAT] 21| 2E B 5 ik

O+ -i@IE

v (@ kotlin-with-springboot (auto-import enabled)

» B Source Sets

v [gTasks

v [Egapplication
Cg build
g build setup
[g documentation

Ca hel
Fgide

Yy ¥y Y ¥y Y ¥YYy

p

g other
g verification

vk B

- 1

suibnig [ &

e
-
1]
&=
o
(-}
Ln
(1]

s1o3loug uaaey =

uonepieA ueag &

€ 13-5  i%FF Gradle 1) bootRun

i 13-6 i~

9 s AT JT hitp://127.0.0.1:8000/,  w] LA 23 W as H o H T

00 ® <

127.0.0.1:8000 &

Hello World!

< 13

-6 fEW Wiyt He

1lo World!

B
|

AT H Y5 S Hb HE 2 https://github.com/EasySpringBoot/kotlin-with-springboot.

N

mEfMezF2 7 Kotlin £

TR AL H

}

Kotlin + Spring Boot HEZE s — ] 1) B e |

Kotlin %k Spring Boot JT /x fE 22
RS | 55 1) 5
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132 R4t 5 AR

A48 ] Kotlin 52/ Spring Boot HEZE T/ — AN 58 81 ] € Ht Web [ ], FEA
TIReun F
O 2 I 18 2 APT Al o8 18 2k [0 () |8 fr ISON {5 &, b A%
U Web s iUE7RE 813, SCRplosk. THERZFThRE
O AR SCHRFAR G B o3 R TEOMITE 2
o S REARAT IR LA
1 Zifeil 5 Kotlin;
S : MySQL. mysql-jdbe-driver. JPA;
N T RAESL: Spring Boot. Spring MVC;
PR A5 5% Freemarker:;
SR AESE : jQuery. Bootstrap. Bootstrap-table;
TR E T H: Gradle.

iy iy Ny My

133 M & I 4%

fii ] Spring Initializr G, & 5eHC &I H A BAAL, & 13-7 fios.

Generate a crderea s With | xen </ and Spring Boot | zooswapstorn :

Project Metadata Dependencies
Artifact coordinates Add Spring Boot Starters and dependencias to your application
Group Search for dependencies
com.easy.kotlin Web, Security, JPA,; Actuator, Devtools.-..
Artifact Selected Dependencies

picture-crawler

N £N [ O O

Mame

picture-crawler

Cescription

Demo project for Spring Boot

Package Name

com.easy.kotlin.picturecrawler

Fackaging

Jar

Java Version

1.8

Too many options? Switch back to tha simple version.

Generate Project %= + «

4 13-7 Mo &0 H A ARG B
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H AR HJES TR, 5 A IDEA W, St sc B ek 19 21 B i i) AL H >k

picture-crawler$ tree

—— build.gradle

—— gradle

L wrapper

—— gradle-wrapper.jar

—— gradle-wrapper.properties
—— gradlew

—— gradlew.bat

picture-crawler.iml

L sTC
——— maln

L picturecrawler
L PictureCrawlerApplication.kt

—— resources
—— application.properties
static

—— templates

— test

—— Java

—— kotlin

L kotlin

L picturecrawler
L PictureCrawlerApplicationTests.kt

— Ir'esources

21 directories, 9 files

H 514 B 1) build.gradle A4 .

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'
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apply plugin: '"io.spring.dependency-management'

group = 'com.easy.kotlin'
version = "0.0.1-SNAPSHOT'
sourceCompatibility = 1.8

complileKotlin {

kotlinOptions.jvmTarget = "1.8"

}

complleTestKotlin {

kotlinOptions.jvmTarget

}

repositories {

"1-8"

mavenCentral ()
maven { url "https://repo.spring.
maven { url "https://repo.spring.io/milestone" }

}

dependencies {

compile ('org.
compille ('org.
compile ('org.
compile ('org.

compile ("org.

compilile ("org.

springframework.boot:
springframework.boot:

springframework.boot

springframework.boot:

jetbrains.kotlin:kot
jetbrains.kotlin:kot

10/snapshot" }

spring-boot-starter-freemarker"')
spring-boot-starter-data-jpa')
:spring-boot-starter—-quartz')
spring-boot-starter-web')
lin-stdlib-jre8:${kotlinVersion}")
lin-reflect:${kotlinVersion}")

runtime ('mysqgl :mysgl-connector-java')
testCompile ('org.springframework.boot:spring-boot-starter-test')

}

b LU 3, 1F build.gradle H 1% | spring-boot-starter-freemarker, mybatis-spring-boot-
starter. spring-boot-starter-quartz, mysql-connector-java ZE{i . (FIX L8 starter T 48 B ¢

T IXAN T L P 5 2 R M 2

v I Dependencies

FENIH BMCHR DL U 13-8 P

v |lliorg.springframework.boot:spring-boot-starter-freemarker:2.0.0.BUILD-SNAPSHOT (Compile)
» |llliorg.springframework.boot:spring-boot-starter-web:2.0.0.BUILD-SNAPSHOT (Compile)
» |llhorg.springframework.boot:spring-boot-starter:2.0.0.BUILD-SNAPSHOT (Compile)
llhorg.freemarker:freemarker:2.3.26-incubating (Compile)
» |l org.springframework:spring-context-support:5.0.1 .BUILD-SNAPSHOT (Compile)
v |llhorg.springframework.boot:spring-boot-starter-data-jpa:2.0.0.BUILD-SNAPSHOT (Compile)
» |llllorg.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)
» |llhorg.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)
» |llhorg.springframework:spring-aspects:5.0.1.BUILD-SNAPSHOT (Compile)
» |llhorg.springframework.boot:spring-boot-starter-quartz:2.0.0.BUILD-SNAPSHOT (Compile)
» |lliorg.jetbrains.kotlin:kotlin-stdlib-jre8:1.1.51 (Compile)
» |llliorg.jetbrains.kotlin:kotlin-reflect:1.1.51 (Compile)
Il mysgl:mysql-connector-java:5.1.44 (Runtime)

< 13-8  FANTH

P AECHB AR D,

HRTERAT T LR O 48 1 %R MySQL 2048 J%E %1l Freemarker [1Y).£tl BA SO 55 Be
711 o AHZ BN WIER R 3h 25 1k -

BeanCreationException: Error creating bean with name 'dataSource' defined

in class path

resource [org/springframework/boot/autoconfigure/jdbc/ DataSourceConfiguration-

SHikari.class]
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DI dataSource Bean M. T TRATH WA AL AT AT HURFEIEERT B F IARATK ALK
HyE dataSource.

13.4 BEHFEE

Spring Boot [ 245 Y5 A & 7L application.properties i LA spring.datasource A Hij 2% 1 o
g, SFrid—> wotu JE:

CREATE SCHEMA 'wotu' DEFAULT CHARACTER SET utf8 ;

MO E ER s R: URL. P 44, B 5 B b

spring.datasource.url=jdbc:mysqgl://localhost:3306/wotu?zeroDateTimeBeha
vior=convertToNull&characterEncoding=utfB8&characterSetResults=utf8&useS
SL=false

spring.datasource.username=root

spring.datasource.password=root

spring.datasource.testWhileldle=true
spring.datasource.validationQuery=SELECT 1

RGN, W LA R 3 1 o

13.5 HEFAEFLX

AT EAE 7 AZ IR N ] o 8 e R B v B 4 3R 4544

13.5.1 HUBREREW

B0 BT B A AR G A N T

CREATE TABLE 'picture' (
'1d' bigint (20) NOT NULL AUTO INCREMENT,
'category' wvarchar (255) DEFAULT NULL,
'deleted date' datetime DEFAULT NULL,
'gmt created' datetime DEFAULT NULL,
'gmt modified' datetime DEFAULT NULL,
'ls deleted' 1nt(11l) NOT NULL,
'url' wvarchar (500) NOT NULL,
'version' int(11l) NOT NULL,
'ls favorite' 1nt(11) NOT NULL,
PRIMARY KEY ('id', 'url'),
KEY 'url' ('id', 'url') USING BTREE

) ENGINE=InnoDB DEFAULT CHARSET=utf§;

NATAME 2 TPA, PSS e R0, B3N PRI 7E MySQL %4
Erh Bl EN AR 2 o SEARSSACAS A T
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package com.easy.kotlin.picturecrawler.entity

import java.util.=*
import javax.persistence.*

@Entity

class Image {
@Id
@GeneratedValue (strategy = GenerationType.IDENTITY)
var 1d: Long = -1
@Version
var version: Int = 0
var category: String =
var 1sFavorite: Int = 0
var url: String = ""
var gmtCreated: Date = Date()
var gmtModified: Date = Date()
var 1sDeleted: Int = 0 //1 Yes,0 No
var deletedDate: Date = Date()

override fun toString(): String {
return "Image (1d=$1d, version=$version, category='$category', i1sFavorite=
SisFavorite,url="'S$url', gmtCreated=SgmtCreated, gmtModified=$gmtModified,
1sDeleted=$1sDeleted, deletedDate=SdeletedDate) "™

13.5.2 HECE JPA

PIHRCE — F JPA [ —L4T 4

spring.jpa.database=MYSQL
spring.jpa.show-sgl=true

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

# Naming strategy

spring.jpa.hibernate.naming-strategy=org.hibernate.cfg.ImprovedNamingSt
rateqgy

spring.jpa.properties.hibernate.dialect=org.hibernate.dialect.MySQL5Dia
lect

1. ddl-autoy{&

H.H, spring.jpa.hibernate.ddl-auto H'J{E fi: create. create-drop. update, validate. none,
=% 13-1 ol BEAT T 1] S 0

% 13-1 ddl-auto BY1Ei%EH
=] i iz
BEXNZ,; hibernate 2> HaGE R, LnBaiaBam iRk . LA MEEERAT, K

; t % | = w w R
creale HEE A T A 5 8O8UR T ok
o dn 1% Nz hibernate I FR 45 model 254 %, {HZ sessionFactory — R F BahMEE, T
crcalc- "Dp

— IR A s TP Al

%% hibernate ISR #7 S54A8 model GUE LR IETR, XK 4 MK £ @Entity 7 ## 1{E
update a7 @Table 71 fi#[11{H . sessionFactory AR AMIER, HF—kJE 312 iR #5544 model
CH T 25 R B AR I SEAR SIS I 61 BT R
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H: 3%
1] i AR
validate JA I S UER 458, AGER
none JA B I AT A A

— N AETF I H ek A, 18 23k H] update 3% 10
MREsN, Bahsee e LER S ES e Hael & | image £, & 13-9
Fi 7 o

Field : Type ¢ Null + Key + Default : Extra :
1 id bigint(20) NO PRI <null> auto_increment
2 category varchar(255) YES MUL <nul l>
3 deleted_date datetime YES <nul >
4 gmt_created datetime YES <nul >
5 gmt_modified datetime YES <null>
6 is_deleted int(11) NO <null>
7 is_favorite int(11) NO <null>
8 url varchar(255) YES UNI <null>
9 version int(11) NO <null=

% 13-9  EdEEH 24 B o031 image %

2. FRAZRERAZES

AT IEFE & IvERe, FATENS0] category F- Bl url 75, HH url Z&ME—2 5],
ALTER TABLE 'sotu'.'image'

ADD INDEX 'idx category' ('category' ASC),

ADD UNIQUE INDEX 'uk url' ('url' ASC);
IS EANT ST 15 By SQL ACHS SR o 5 2L 8 Erh AT, P B85 N 1 5K

AR

package com.easy.kotlin.picturecrawler.entity

import java.util.*
import jJavax.persistence.*

@Entity
@Table (indexes = arrayOf (
Index (name = "idx url", unique = true, columnList = "url"),
Index (name = "1dx category", unique = false, columnList = "category")))

class Image {

@Id

@GeneratedValue (strategy = GenerationType.IDENTITY)
var 1d: Long = -1

@Version

var version: Int = 0

@Column (length = 255, unique true, nullable = false)
var category: String = ""

var 1sFavorite: Int = 0

@Column (length = 255, unique = true, nullable = false)
var url: String = ""
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var gmtCreated: Date = Date()

var gmtModified: Date = Date ()

var 1sDeleted: Int = 0 //1 Yes, 0 No
var deletedDate: Date = Date()

override fun toString(): String {
return "Image (1d=$1d, version=$version, category='S$Scategory', 1sFavorite=

SisFavorite, url='Surl', gmtCreated=$gmtCreated, gmtModified=
SgmtModified, i1sDeleted=$isDeleted, deletedDate=$deletedDate)™

}

SR G (E@Table vEf#HL 45 € N url. category @ V.2 45|, PLARE url ME— P2y
unique=true.

@Table (indexes = arrayOf (
Index (name = "idx url", unique = true, columnList = "url"),
Index (name = "1dx category", unique = false, columnlList = "category")))

JA BN I, TPA 2 2N FRATT v iR A iiont N v SQL,  Jf H. H 8 2230 AT 4H W
1) SQL. %4, FEBurl PME—2ZR5|290, ATl LAIE A3 HE R E 20 Mg

Hibernate: alter table i1mage drop index 1dx url
Hibernate: alter table image add constraint idx url unique (url)

Hrp, Index s2@Index JF¥fi#, 1ENZEALH I AT L@, FTATHZE -+, 5L
RZEACHS QT

package com.easy.kotlin.picturecrawler.entity

import java.util.*
import jJavax.persistence.*

@Entity
@Table (1indexes = arrayOf (Index (name = "1dx key word", columnList = "keyWord",
unique = true)))
class SearchKeyWord {
@Id
@GeneratedValue (strategy = GenerationType.IDENTITY)
var 1d: Long = -1
@Column (length = 50, unique = true, nullable = false)
var keyWord: String = ""
var gmtCreated: Date = Date()
var gmtModified: Date = Date ()
var 1sDeleted: Int = 0 //1 Yes, 0 No
var deletedDate: Date = Date ()

[

H AW H, n]LLE 3| Hibernate H 200 |

Hibernate: create table search key word (id bigint not null auto increment,
deleted date datetime, gmt created datetime, gmt modified datetime,
1s deleted integer not null, key word varchar (50) not null, primary key (1d))
engine=MyISAM

Hibernate: alter table search key word drop index UK lvmjkrOdkesio7a33ejre5c26
Hibernate: alter table search key word add constraint UK lvmjkrOdkesio7a33e]-

re5c26 unique (key word)
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H a4 U R G5 7 an ] 13-10 B

Field : Type : Null : Key + Default + Extra +
1 id bigint(20) NO PRI <null> auto_increment
2 deleted _date datetime YES <null>
3 gmt_created datetime YES <null>
4 gmt_modified datetime YES <null>
5 1s_deleted int(11) NO <null>
6 key word varchar(50) NO UNI <null>

4 13-10  H a3 BRI R 45

HH, @Column(length=50,unique=true, nullable=false)iX—nJ47 € | keyWord FEt 11
FE & 50, fAME—200, Anlad. XN AR R B PER 7 B key_word {5 ELH: Type &
varchar(50), Null /& NO, Key ;& ME—% UNI,

3. FHEBINE KR

A E FH @Id 13 iR RbriE T B

@1d
@GeneratedValue (strategy = GenerationType.IDENTITY)
var 1d: Long = -1

HH ) @GeneratedValue(strategy=GenerationType IDENTITY )V £ i 75 B M 2H— B o
IXHLFY) GenerationType & 18 ID AERGHIN . JPA $24iL11) 4 FpbrdE 724 TABLE,
SEQUENCE, IDENTITY. AUTO, &AMERIUWIHIE 13-2 iR

i

7 13-2 GenerationTypeB{E 15 BF

GenerationType it BR
TABLE 15— N5 2 12U 12 326 K R A -
SEQUENCE FRAE K B HE E M e AR A s B, S5 A 2 2R SR e 4|
IDENTITY TEAEIEE AR (FEEHIEKT)
AUTO B R
Wb dEAS H ok b
— 5T C
main
java
kotlin
I— COoOImn
L easy
L kotlin

L picturecrawler

—— PictureCrawlerApplication.kt
—— controller

—— dao

—— entity

—— Job

—— service

Horpr, controller £ B [HIJA & Controller %l #5465 ; entity £ B [H]BCE XS b 21 203 2 26
TISEARZTRACAY; dao A I 1 BCE 203 U7 10) 212 5540 s service & T BCE L 55 1% 45 52 A
i job AL [ HCE & AT 5548 .
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13.6 JSON Z&3E fRAr

FATTH P 4522 APT IR [l 250405 45 42 52 JSON ANy, P77 Bilan 1
{

"queryEnc": "3E/3BEZ8E3ZEOS3ZALSZB3",
"EIUEI‘YEKt ". Il;@ﬁ‘"r

"listNum": 3900,

"displayNum": 415337,

"gsm": "ba",

"bdFmtDispNum": "#J415,000",
"bdSearchTime": "",
"1sNeedAsyncRequest": 1,
"bdIsClustered": "1",
"data": |

{
mn adType m - "0"1

"hasAspData™: "0V,

"thumbURL" :
"http://img5.1imgtn.bdimg.com/1t/u=2817128514,340025963&fm=27&gp=0.3pg",
"middleURL":
"http://img5.imgtn.bdimg.com/1it/u=2817128514,340025963&fm=27&gp=0.Jpg",
"largeTnImageUrl"™: "",

"hasLarge": O,

"currentIndex": "",
"width": 800,
"height": 958,

"type" - "jpg"‘r

"is gi1f": O,

"bdImgnewsDate": "1970-01-01 08:00",
"fromPageTitle": "",
"fromPageTitleEnc": "L,

}

P AT EHCH A ) thumbURL Al fromPageTitleEnc /> B {E . Al 1AL
fastjson SKAEHTIX S JSON F4FHE

try {
val obj = JSON.parse (jsonstr) as Map<*, *> //(1l) parse () ER%

val dataArray = obj.get("data™) as JSONArray //(2) HUH data ¥l JSONArray

dataArray.forkEach {
val category = (it as Map<*, *>).get("fromPageTitleEnc") as String

//(3) IKEEIF key

val url = it.get("thumbURL") as String //(4)
val imageResult = ImageCategoryAndUrl (category = category, url = url)
imageResultList.add (1imageResult)

}

} catch (ex: Exception) {
}
(ARERIAER (I
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O {8 1] fastjson 1Y) JTSON 2K 1] parse() /7 72K HT JISON F47 5 jsonstr, X R 4%

iRl Map<sk x>, IXHLT) & 232 B8 5 0l FC AT .

O HUH Map H key A data f{H, ‘B TEAH. R HRAEH] as #RERTEE ¥ Rk
JSONATrray.

ki ))) dataArray P HIICE it, FER A Map<s,x> (A, IR )5 HUH A R 7 B AE

O HTAAERE = DP O it il T Map<s #>28, 4aiEes O2004T 1 it # )5 1)
R, P DAAEIX HLT) 1t 888 28 02 Map 2948 |, A1 n] DL E # 4%1E Map R H] .

H 1) ImageCategoryAndUrl X % & Fe Al 1E S 30 e 0 06 5

data class ImageCategoryAndUrl (val category: String, val url: String)

22 1& Fr (1) APiBuilder 41 F -

object ImageSearchApiBuilder {
fun build(word: String, page: Int): String {
return
"http://image.baidu.com/search/acjson?tn=resultjson com&ipn=rj&fp=resul
taword=${word}&pn=${30 * page}&rn=30"

}

}
FATRE 1 HITllA -

package com.easy.kotlin.picturecrawler

import com.easy.kotlin.picturecrawler.api.ImageSearchApiBuillder

import com.easy.kotlin.picturecrawler.service.JsonResultProcessor
import org.junit.Test

import org.junit.runner.RunWith

import org.junit.runners.JUnit4

QRunWith (JUnit4d: :class)
class JsonResultProcessorTest |

@Test
fun testJsonResultProcessor() {

val 1list = JsonResultProcessor.getImageCategoryAndUrlList (ImageSearchApi-

Builder.build ("&E£#&", 1))
println(list)

I-Uth“F:

[ ImageCategoryAndUrl (category=3k 5 HEE,
url=http://1imgl.imgtn.bdimg.com/ 1t/u=3772875022,724775083&fm=27&gp=0.]pg),
ImageCategoryAndUrl (category=kZHH j%ﬁ_j%ﬁﬂﬁ %ﬁ_;%ﬁﬁﬁ FKL,
url=http://1mg0.1imgtn.bdimg.com/i1t/u= 3312193685,1215837845&fm=11&gp=0.]Jpqg),
ImageCategoryAndUrl (category=...

137 23BN JEIT4E I

UAERANTC 2 7 B R G RISLARIACS, A E 2 b 5590 % 1. AT
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(E AR 2 ETE B i B A A5 B A BB ek, [, FRM url {5 8AFER A
Br i —/N52 L PagingAndSortingRepository [1f) ImageRepository $% 141 |-

interface ImageRepository : PagingAndSortingRepository<Image, Long>

B B —474ChY,  wt ] BLE #2218 1] ImageRepository ) CRUD (41, &, MHER.
B ik T . N TPA HEZES: A A piX e k. i g4 i) PagingAndSorting
Repository s 1773 WL DIRER], ‘B 4k7/K | CrudRepository %

@NoRepositoryBean
public interface PagingAndSortingRepository<T, ID> extends CrudRepository

<T, ID> ({
ITterable<T> findAll (Sort sort);
Page<T> findAll (Pageable pageable);

}
M {E+E 0 CrudRepository H i X T Il 1608 H 24 H 1) CRUD Fik.

@NoRepositoryBean
public interface CrudRepository<T, ID> extends Repository<T, ID> {

<S5 extends T> S save(S entity);

<S5 extends T> Tterable<S> saveAll (Iterable<S> entities);
Optional<T> findById(ID 1id);

boolean existsById(ID 1id);

Tterable<T> findAll () ;

Iterable<T> findAllById(Iterable<ID> 1ids);

long count ()

vold deleteById(ID 1id);

vold delete (T entity);

vold deletelAll (Iterable<? extends T> entities);

volid deleteAll () ;

}

AT EH R save()(Sentity) /7. 1HEN TORUEER 1) url AFERAE, FHE
AN BR ECR FIWT A E R FE b & RAFAE 4 HT URL. FRATTE AT selectcount()iE: 1) >k ) iy ]
nf, Y HAYY selectcount()H KRHF(EZE T 0 (RIEHE FEH ANEAEM url) B, A 3T A%
s1E. 1T ImageRepository % F1H H 4% 4 B pR 2L vl , ACAS 1 |

@Query("select count (*) from #{#entityName} a where a.url = :url")
fun countByUrl (@Param("url") url: String): Int

N JEIZ AT Nk -

if (imageRepository.countByUrl (url) == 0) {
val Image = Image ()
Image.category = category
Image.url = url
imageRepository.save (Image)

13.8 ZB1AEAES

A WL, FRATT 4% Spring A 47 11 scheduling £, | [ @Schedules y3 i K 52

o
I_\
=5

I~
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4R ER AT . T2 M2, 24F Spring Boot A 3028 B IS I T

@SpringBootApplication
@EnableScheduling
class PictureCrawlerApplication

AT & AT SACAS W

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 ImageCrawlerdob {

@Autowired latelinit var CrawlmagesService: CrawlmageService
@Scheduled(cron = "0 */5 % *x *x 2")
fun job () {

println ("HHEHITEMNIES: ${Date()}")

CrawImagesService.doCrawJob ()

}

HH1, @Scheduled(cron="0%/5+**?") KRBk S 08t AT — IR T BIEUTESS » 2R )G
ORIV, SFERIEEN S 28, ERATSSIET K.

2IHFO 1, FRATHVRGEEE N . b BT PR L b 1428 il 2% 2 A ChE AR B 7R
JEAAR G | A T &, e 2 A v UL TR 73 7 AR T &

139 HTTP##Ewv F 4

AT B SS vm ) HTTP 4% 1 1) T &, id ik {d ] Spring Data JPA $2&{IL 1177 11 T fiE
WL vl B Y ) v HTTP 4% 1 .

13.9.1 ZMonEMEL

NHSEHL AN il AT HTTP #2110, 3X/N% 2 http://127.0.0.1:8000/sotuJson?page=
10&size=3, 1%4% MR [P AR & TSON 1%, AT

{

"content": [

{
"id": 5981,
"version": 0,
"category": "I, WS, AFMIHLIX BT L, U AT,
"url": "http://img0.imgtn.bdimg.com/i1t/u=2871771810,3599000038&fm=
27&gp=0.Jpg",
"gmtCreated": 1508858697000,
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"gmtModified": 1508858697000,
"deletedDate": 1508858697000

I

I,
"pageable": {

"sort": {
"sorted": true,
"unsorted": false

b,
"offset": 30,

"pageSize": 3,
"pageNumber": 10,
"paged": true,
"unpaged": false
}F
"last": false,
"totalPages": 2004,
"totalElements": 6011,
"size": 3,
"numberOfElements": 3,
"sort": {
"sorted": true,
"unsorted": false
}F
"number": 10,
"first": false

13.9.2 @Query ;¥fi#5 ##entityName}

{E Spring Data JPA P fit 7 ILACH) CRUD #:4E. Jp i), Fpas. Fdl15e R

ImageRepository +% [ H ) find A11() PR %X :

@Query ("SELECT a from #{#entityName} a where a.isDeleted=0 order by a.id desc")

override fun findAll (pageable: Pageable):

HH, @Query 72 TPA R A R)IEf# -

Page<Image>

JPA BT PASAT M7 QI v, — Mg fit)

JPQL /& 5T Entity X% (@Entity yEMEARE I %) Ef, v LLVH

JPQL, J3—F7eft

Native SQL, H.H,

R AN [F) %0 2 [R] SQL

) PR ZES, AAHD SQL iEH) &3 TR 401 SQL & if), 24T JPQL £ ) ih 1 1 b 78 «

7E JPQL o] IAg H] SPEL 314 :{#{#entityName } {5 A K SEARHI 44 K, 1] Spring Data

JPA 2 H i #li Image SEAK_F X)W 1Y) @Entity(name="TImage") 5\ 7 /& $X I\ ) @Entity, Hz)¥

SEAR A FRIE N HQL &),

SEARZS Image {87 HH @Entity 7 % )i , Spring Data JPA ') EntityManager 235 S£44A2S Image

i N 4 B . BRIN 1 #{#entityName} [ 1H %L & Image ,

[N S = R =i s W S £

(@Entity(name="Image")name [1'J{H, HA#{#HentityName} il /27 & H{E -

{E JPQL it

SELECT a from #{#entityName} a where a.isDeleted=0 order by a.id desc

Ho ¥

FRATHE AT LS 1) Kotlin 2 ME— B K5 1) 7 B

1 1) a.1sDeleted /& J& 14 44 FR -
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13.9.3 Pageable 5 Page

AT SE Iy DL ICHESR T . Pageable 5 Page.

1. 9T AXEEANRPageableZ#]

Spring Data JPA [{] PagingAndSortingRepository 2 [ L& H2 4L 1 X4 01 (¥ =2 Fr, £ if) 1)
I F AT T I T 245 N Pageable ZEU 5L, 1X 7)™ Pageable 42 1 & X U1 |-
package org.springframework.data.domain;

import java.util.Optional;
import org.springframework.util.Assert;

public 1nterface Pageable {
static Pageable unpaged() {
return Unpaged.INSTANCE;

}

default boolean 1sPaged() {
return true;

}

default boolean i1sUnpaged() {
return !isPaged();

}

int getPageNumber () ;

int getPageSize();

long getOffset();

Sort getSort();

default Sort getSortOr (Sort sort) {

Assert.notNull (sort, "Fallback Sort must not be null!™);
return getSort () .isSorted() ? getSort() : sort;

}

Pageable next ()
Pageable previousOrFirst();
Pageable first();
boolean hasPrevious();
default Optional<Pageable> toOptional () {
return i1sUnpaged() ? Optional.empty() : Optional.of(this);

}
}

Spring Data JPA H{2{IL[1') PageRequest 5 (L2251 | Pageable #2211, 1] LIE B [HIXFf
HAHI

val sort = Sort(Sort.Direction.DESC, "id")
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val pageable = PageRequest.of (page, size, sort)

HH, Direction s Sort ZSH & X fif

public static enum Direction ({

}

ASC, DESC;

Sort FS [ F4) I PR ELZE 440 |

public Sort (Direction direction, String... properties) {

}

X H

this(direction, properties == null ? new ArrayList<>() : Arrays.asList
(properties))

Sort(Sort.Direction. DESC."1d")f& A B 22 A4 ID #BE47T % HEA

2. TR [E|ZEEIPage

find ALLQ) bR 2L IR [M] 53 71 52 Page, JX HLIT) Page 371 & Spring Data JPA 73 DUET R 1R [

X%, Page 4k7K | Slice. Page Hll Slice 1X /¢ LI € XU |-

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 PageImpl<>(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() ;

L1st<T> getContent();

boolean hasContent () ;

Sort getSort();

boolean 1isFirst();

boolean 1isLast();

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);

IXAN 47 DA S Pageable [P AR 25 #4045 B2 W AT 1Ay vm SE 0 7> A Byl i iAE A .k
[H R SEHL 7 L & P47 1mage K id k) REST API #%[1. 7t controller g 4e o &t
ImageController 5, 7F 1% {1 H @Controller yF i .
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package com.easy.kotlin.picturecrawler.controller

import
import
import
import
import
import
import

COIm

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

.easy.kotlin.picturecrawler.dao.ImageRepository

easy.kotlin.picturecrawler.entity.Image

springframework

.beans.factory.annotation.Autowired
springframework.
springframework.
springframework.
springframework.

data.domain.Page
data.domain.PageRequest
data.domain.Sort
stereotype.Controller

i

i
—_—

(M

F

it i

ul.Model
web.bind.
web.bind.

springframework.
springframework.
springframework.
springframework.

import
import
import
import
import
import
import

org.
org.
org.
org.

annotation
annotation

.RequestMapping
.RequestMethod
web.bind.annotation.RequestParam
org.springframework.web.bind.annotation.ResponseBody
org.springframework.web.servlet.ModelAndView
javax.servlet.http.HttpServletRequest

@Controller
class ImageController {
@Autowired

lateinit wvar imageRepository: ImageRepository

@RequestMapping (value = "sotudson", method = arrayOf (RequestMethod.GET))
@ResponseBody
fun sotudson (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> ({
val sort = Sort (Sort.Direction.DESC, "id")
val pageable = PageRequest.of (page, size, sort)

return imageRepository.findAll (pageable)

}
:.z --: LP .

@Autowired

lateinit var 1mageRepository: ImageRepository

lateinit JCHEF RAZIHFATTF ZLAE/LIT) Bean, FKIR imageRemsitﬂrV SEIR W] URAL
MBS n] LA H, Kotlin 4§ ] Spring MVC HEZLAER AR, S{EH] 5/ Java
YL . AB 2] W B X)) 22 method = arrayOf(RequestMethﬂc'-.GET), X

H Kotlin 2 7 B 1B 28 ] arrayOf(), 1 4E Java H HL 37 B8 H A6 “ {3 7 Fh kBl ) .
R TR A 2 TRV, AE Kotlin 1.2 iRASH o] DLERAE DT HE 5 “[]7 FEK. Z-10
I HNXFE:

import org.springframework.stereotype.Controller

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

@Controller

class IndexController |{

@GetMapping (value = ["", "/", "/index"]) //Kotlin 1.2 PHIEFE: HBEP

IR TR TR
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fun i1ndex () : String {
return "/index"

}

[

AT ATV, R S AS 5 ) http://127.0.0.1:8000/sotulson?page=10&size=3, ¥
243 VU % Page [ ISON F44 52 % 2 ) H 45 L .

3. RHIIREN IUEORXIY

“|

R SEELMR G category T B ME AT BRI R R 1R 0, FERIN SRRy v AR an T

@Query ("SELECT a from #{#entityName} a where a.i1sDeleted=0 and a.category
like
%:searchText% order by a.id desc")

fun search (@Param("searchText") searchText: String, pageable: Pageable):
Page<Image>

Hirfr, @Param("searchText")searchText:String /&4 & X5 ¥ Z i @Param JEfiffg € |
JPQL P 24144 searchText, X)W | JPQL H 2% 5 17 5 1E searchText, A1y =3
1X AR A VB VA S

like %:searchText%

Xf W Controller H [F] /5 12 42

@RequestMapping (value = "sotuSearchdson", method = arrayOf (RequestMethod.GET))

@ResponseBody

fun sotuSearchdson (@RequestParam(value = "page", defaultValue = "0") page: Int,
@RequestParam(value = "size", defaultValue = "10") size: Int, @RequestParam
(value =

"searchText", defaultValue = "") searchText: String): Page<Image> ({

return getPageResult (page, size, searchText)

}

private fun getPageResult(page: Int, size: 1Int, searchText: String):
Page<Image> {

val sort = Sort(Sort.Direction.DESC, "id")

val pageable = PageRequest.of (page, size, sort)

1f (searchText == "") {
return imageRepository.findAll (pageable)
} else {

return i1mageRepository.search (searchText, pageable)

}

Ll

X FE v 2T & PageRequest.of(page,size,sort)page 1) HUEERIA &M 0 TFUG
CHrIa AT R e, ok ) Y 2% U5 W) http://127.0.0.1:8000/sotuSearchJson?page=10&size
=3&searchText=Fk /., Hiti T

{

|Irr||

"content": |
{
"id": 17443,
"version": 0,
"Categﬂry" - m %]]j:ﬂkﬁﬁn ,
"url": "http://img0.imgtn.bdimg.com/i1t/u=64076324,3274882882&fm=27&gp=
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0.Jpg",
"gmtCreated": 1508924545000,
"gmtModified": 1508924545000,
"deletedDate™": 1508924545000
I
{
"1d": 17280,
"version": 0O,
"category": "V¥JRKEMH{E4L.doc",
"url": "http://img5.imgtn.bdimg.com/1t/u=256290403,1153099708&fm=2"7&gp=
0.Jpg",
"gmtCreated": 1508924528000,
"gmtModified": 1508924528000,
"deletedDate™: 1508924528000
}.F
{
"1d": 17130,
"version": O,
"category": "#IRKWI/NMeE R 125K (CREERM) ",
"url": "http://img3.imgtn.bdimg.com/1t/u=1333940222,533390017&fm=116&gp=
0.3pg",
"gmtCreated": 1508924510000,
"gmtModified": 1508924510000,
"deletedDate™: 1508924510000
}
].F
"pageable": {
"sort": {
"sorted": true,
"unsorted": false
I
"offset": 30,
"pageSize": 3,
"pageNumber": 10,
"paged": true,
"unpaged": false
by
"last": false,
"totalElements": 148,
"totalPages": 50,
"size": 3,
"number": 10,
"numberOfElements": 3,
"sort": {
"sorted": true,
"unsorted": false
}.F
"first": false
}
~ - -
13.10 ALEARBRI A
e 20 22 1 D& T A 56 5, B IRE LSS R 7 2R v 0L T L

BATTAE FH AR B S A5 5 | %5 & Freemarker, 7E
N\ spring-boot-starter-freemarker Bl w] . Hpr, fififf
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templates, LR CATLLf a3

13.10.1  Bum{XABLEH

AT R A v U R 1) AR 5 2 S TR YR S R sre\main\resources\static\bower
components M AFYE b o X HLIRAT] =248 H M) 7€ jquery.js Al bootstrap.js XA 734, Joidm

1 JLH%

I 73 DUR D) RESEH] bootstrap-table.js AR SEIL o 1 v AR SCA K IS Y5HAH 3L

e H sk g B 13-11 fose.

1.

= resources
v static
N bower_components

gss aPP.CSS
asm APP.JS
== Search_keyword_table.js
= SOTtU_favorite_table.js
&= SOtU_table.js
v templates
v Emcommon
= foot.ftl
= head.ftl
= Nav.ftl
- search_keyword_view.ftl
= sotu_favorite_view.ftl
= Sotu_view.ftl

L 4

& 13-11 By H 45+

head.ftIZ} 4

head el SO /A 36 SO Sk B4y, ARF I F

<IDOCTYPE 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, 1nitial-scale=1,
shrink-to-fit=no">

<title># P </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>
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2. foot.ftIEE 4

foot.ftl #5775 2~ 3L VLA e AR 3B 2, ACHS il F -

<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/bootstrap-table-zh-CN.
js"></script>

<script src="bower components/pnotify/src/pnotify.js"></script>

<script src="app.]s"></script>

</body>

</html>

3. nav.ftlgfa

nav.ftl j& FHA A A, A FR7ET) Bootstrap £ 207 K S2HL -

—mn

<nav class="navbar navbar-default" role="navigation">
<div class="container-fluid">
<div class="navbar—-header">
<a class="navbar-brand" href="#">#lKl</a>
</div>
<div>
<ul class="nav navbar—-nav">

<1li class="'<#1if requestURI=="/sotu view">active</#1f>"'><a
href="sotu view">%BE¥|F</a></1i>

<li class="<#if requestURI=="/sotu favorite view">active
</#if>"><a href="sotu favorite view">FiEWiE</a>

<1li class="<#if requeé&URIzz"/ééarch_keyword_view">active
</#1f>"><a hrefz"Search_]{eywc:rd_view"ﬁﬁ%@ﬁ?(/a}

</1li>

<1i class=""><a href="doCrawJob" targetzﬁ;blank"?%Wﬁﬁﬂﬁi(/a?(/li}

<li 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.jlanshu.com/nb/12976878" target=
" blank">Kotlin i#j#FHFE</a></11>
<1li><a href="http://www.jlanshu.com/nb/17117730" target=
" blank">Kotlin JilH SEf T k</a></1i>
<li><a href="#">SpringBoot</a></1i>
<li><a href="#">Java</a></1li>
<1li class="divider"></1i>
<li><a href="#">Scala</a></1li>
<1li class="divider"></1i>
<li><a href="#">Groovy</a></1li>
</ul>
</1li>
<1li class="nav-item">
<a class="nav-1link" href="#">xX7T</a>
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</1li>
</ul>
</div>
</div>
</nav>

Horpr, BN ACHS 2 520 3% Tab #E D] ry i i, active AR ERBEHIAZ 4.

<li class="<#i1f requestURI=="/sotu view">active</#if>'>
<a href="sotu view">EE¥|F</a>

</1li> B

<li class='<#1if requestURI=="/sotu favorite view">active</#1f>'>
<a href="sotu favorite view">fFiEjEk</a>

</1li>

<li class="<#i1f requestURI=="/search keyword view">active</#if>'>
<a href="search keyword view">ZE KT </a>

</1li>

requestURI J2& )i % 1) Controller 3R HX = Hij i K A% 25 1y dim U 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. ElR%3RNE

Hridt sotu_view ftl Jy & Jy 413 LAl -

<#include 'common/head.ftl'>
<#include 'common/nav.ftl'>

<table id="sotu table"></table>
<#include 'common/foot.ftl'>

<script src="sotu table.]js"></script>

% W [ ModelAndView #2254 CAL U1

@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")

13.10.2 R fFims N

Y=I-

AT ] R A% 30 7 bootstrap-table.js 2K SE L 70 UL 1§ g A% 20, 5 B A% A 3L P 1
bootstrapTable pRZEUCKITER . 1% FREUE XU E

$.fn.bootstrapTable = function (option)

SEE 77 DL sotu table s 4GRS -

S (function () {
S$.extend (S.fn.bootstrapTable.defaults, $.fn.bootstrapTable.locales['zh-CN'])
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var searchText = $('.search') .find('input') .val ()
var columns = |[]
columns.push ({

})

title: "4p28°',

field: 'category',

align: 'center',

valign: 'middle’',

width: '5%"'",

formatter: function (value, row, 1ndex) {
return value

J
{

title: "K',
field: 'url’',
align: 'center',

valign: 'middle’',
formatter: function (value, row, 1ndex) {

return "![] (" + value + ")"
}
{
title: " #1F",
field: 'id',
align: 'center',

width: '5%',
formatter: function (value, row, 1ndex) {
var html = ""

html += "<div onclick="addFavorite (" + value + ") ' name="addFavorite'
id='addFavorite" + value + "' class="btn btn-default '>|{{l</div><p>"

html += "<div onclick='deleteById(" + value + ")' name='delete'
id="delete"™ + wvalue + "' class='btn btn-default'>ME</div>"

return html

$("#sotu table') .bootstrapTable ({

url: 'sotuSearchdson', // (1)
sidePagination: "server",

queryParamsType: 'page,size',

contentType: "application/x-www-form-urlencoded",
method: 'get',

striped: false, / /715 AT [A] B 1

buttonsAlign: 'right',
smartDisplay: true,

cache: false, / /R EHZAE, BHAN true, AU —RIEN FHREEE — FXNEH (2

pagination: true, [/ AT BRI I ()
paginationLoop: true,

paginationHAlign: 'right', //right, left
paginationVAlign: 'bottom', //bottom, top, both
paginationDetailHAlign: 'left', //right, left
paginationPreText: ' bE—mi",

paginationNextText: '"F—H"',
search: true,

searchText: searchText,
searchTimeOut: 500,
searchAlign: 'right',
searchOnEnterKey: false,
trimOnSearch: true,

sortable: true, / /245 B AHER
sortOrder: "desc", / /HER 7 3\
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sortName: "id",

pageNumber: 1, / /WGBS — 0L, BRI — L
pageSize: 10, / /B VUG SKATEL (%)

pagelList: [8, 16, 32, 64, 128], / /O] 35 [ B 01 B

totalField: 'totalElements', //(2) T3 183k count

dataField: 'content', // (3) Ja¥i json AW FIEM List BHEH) key
columns: columns, // (4) RAEEEHME

queryParams: function (params) {
return {
slize: params.pageSize,
page: params.pageNumber — 1,
sortName: params.sortName,
sortOrder: params.sortOrder,
searchText: params.searchText

}
b

classes: 'table table-responsive full-width’',

})
})

(AT RCER T
=2 (1) AbH) url:'sotuSearchIson' X W ) )i v £ 1) 42 1 S HRAC AL, 42

@RequestMapping (value = "sotuSearchdson", method = arrayOf (RequestMethod.GET) )

@ResponseBody

fun sotuSearchdson (@RequestParam(value = "page", defaultValue = "0") page: Int,
@RequestParam(value = "size", defaultValue = "10") size: Int,
@RequestParam(value =

"searchText", defaultValue = "") searchText: String): Page<Image> ({

return getPageResult (page, size, searchText)

}

private fun getPageResult(page: Int, size: 1Int, searchText: String):
Page<Image> {
val sort = Sort(Sort.Direction.DESC, "id")
/ /¥ E: PageRequest.of (page,size,sort) page ShihzM 0 H4A
val pageable = PageRequest.of (page, size, sort)
1f (searchText == "") {
return imageRepository.findAll (pageable)

} else {
return i1mageRepository.search (searchText, pageable)

}

(-

(2) AL1TY totalField:'totalElements' % [ [1Y) i Page 4 totalElements J& 4 [1H .
(3) AbHy dataField:'content' X5 v 1Y) 42 Page [ content J& 1 [ {H -
(4) 4 columns:columns 2 %) W 3| contentList HH K BEAN T 2 I B &7 . W g1 ixX

Jir  Jut  Jm

NUT N N

B

var columns = []
columns.push ({

title: "4,
field: 'category',// (1) XM Image SE{&ZEH] category JE&fE

align: 'center',
valign: 'middle’',
width: '5%"'",

formatter: function (value, row, 1index) { //(2)
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return value
I

} ..
% (1) Abi) field:'category Xt iV [F) it /& Image SEAARTE Y category J& 14 24 FiK

SRIGIESE (2) AbHY) formatter:function(value,row,index) p& % H Ab ¥ 1% B2 50 #% 5 7 [
HTML #£30. Hp, value Xz @EFIE, row A7 12X —4T A L [I{H, index &
T
O AR, R 270 IR BRIR R B AOR, & 13-12 B

HE  EENIE O EANE O ERXET  ATIW Kotlin - %F

LV

= EE "=

Lo

1o

e
T.7R,
T
B, BB,
7
™, 2E40,
Lo
1

REEANT EY
Bx

RBRE 11 020 RICR, B NFCREBHER 0. RIER - 1 . 14 | TN

4 13-12 73 U AR = O ROR

H:H, Bootstrap-table [1) 56240 & 17 bootstrap-table.js Y514 Chttps://github.com/wenzhixin/
bootstrap-table) ' [1') BootstrapTable DEFAULTS iX474Ch%H .

BootstrapTable.DEFAULTS = {
classes: 'table table-hover',
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sortClass: undefined,
locale: undefined,
height: undefined,
undefinedText: '-",
sortName: undefined,
sortOrder: 'asc',
sortStable: false,
rememberOrder: false,
striped: false,

columns: [[]],

data: [],
totalField: 'total',
dataField: 'rows',

method: 'get',
url: undefined,
ajax: undefined,
cache: true,
contentType: 'application/json',
dataType: 'json',
ajaxOptions: {},
queryParams: function (params) {
return params;
}f
queryParamsType: 'limit', //undefined
responseHandler: function (res) {
return res;
}f
pagination: false,
onlyInfoPagination: false,
paginationLoop: true,
sidePagination: 'client', //client or server
totalRows: 0, //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',
selectItemName: 'btSelectItem',
showHeader: true,

13.10.3 LI FOMIER B F B9Th g

AR SEIUOR P AT R P R BP0 RE . e v E SEERACHS U |

@Modifying

@Transactional

@Query ("update #{#entityName} a set a.isFavorite=1,a.gmtModified=now/()
where a.id=:1d")

fun addFavorite (@Param("i1id") id: Long)
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@Modifying

@Transactional

@Query ("update #{#entityName} a set a.isDeleted=1 where a.id=:1d")
fun delete (@Param("id") i1d: Long)

AT isFavorite=1 Rz & v 2 UE Y, 1sDeleted=1 F7miz & 4 ihllG . T 2520
& JPA ' update. delete 5 1E 7 2270 X . [ pR 2L _E ¥y Il @Modifying Al @Transactional
i o

P22 1 HTTP 22 FACAS 4 |

@RequestMapping (value = "addFavorite", method = arrayOf (RequestMethod.POST))
@ResponseBody

fun addFavorite (@RequestParam(value = "1d") 1id: Long): Boolean {
imageRepository.addFavorite (1d)
return true

}

@RequestMapping (value = "delete", method = arrayOf (RequestMethod.POST))
@ResponseBody
fun delete (@RequestParam(value = "i1d") 1d: Long): Boolean {

imageRepository.delete (1d)
return true

}

Ay IS ARG -

function addFavorite (1d) {
$.ajax ({
url: 'addFavorite',
data: {id: id},
dataType: 'json',
type: 'post',
success: function (resp) {
//alert (JSON.stringify (resp))
new PNotify ({
title: "WORERIE',
styling: 'bootstrap3',
text: JSON.stringify(resp),
type: 'success',
delay: 500,
1)
b,
error: function (msg) {
//alert (JSON.stringify (msqg))
new PNotify ({
title: "WORERIE',
styling: 'bootstrap3',
text: JSON.stringify (msqg),
type: ‘'error',
delay: 500,
});

})
}

function deleteById(id) {
$.ajax (
url: 'delete',
data: {id: id},
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dataType: 'json',
type: 'post',
success: function (resp) {
//alert (JSON.stringify (resp))
S ("#sotu favorite table') .bootstrapTable('refresh')
S('#sotu_table'}.bmmtstrapTable('refresh')
new PNotify ({

title: 'MIBR#ERAE",
styling: 'bootstrap3',
text: JSON.stringify(resp),
type: 'info',
delay: 500,
1) ;
},

error: function (msg) {

//alert (JSON.stringify (msqg))
new PNotify ({

title: 'MHBR#ERAE",
styling: 'bootstrap3',
text: JSON.stringify (msqg),
type: 'error',
delay: 500,

});

})
}

X R A& H R v 4 A RS TE sotu_table js H, OCHEACHS Bl -
{

title: " ¥fE',
field: 'id',
align: 'center',
width: '5%",
formatter: function (value, row, 1ndex) {
var html = ""
html += "<div onclick="addFavorite (" + value + ") ' name= 'addFavorite'

id='addFavorite" + value + "' class='btn btn-default'>|{ji</div><p>"
html += "<div onclick='deleteById(" + wvalue + ")' name='delete'
id="delete" + value + "' class='btn btn-default'>MxE</div>"

return html

}

PXJEAE sotu_tablejs H, SEHLERGE A Balfilac FaEE A RIASHL ) DI RE . AU |-
{

title: "FEK',

field: 'url',

align: 'center',

valign: 'middle’',

formatter: function (value, row, 1ndex) {
return "!'[] (" + value + ") "

}
}

Horp, downloadImage()p& ZL =L HRACHS U |

function downloadImage (src) {
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var $Sa = $("<a></a>") .attr("href", src).attr("download", "sotu.png"):;
Sa[0].click();

13.104 FEEXBEFEIE

AT AT A BRI H JTEHY 1) S - 1) T RE
1. BUEESRERZE

B, B sEfkZS SearchKeyWord 11T -

package com.easy.kotlin.picturecrawler.entity

import java.util.=*
import javax.persistence.*

@Entity
@Table (1ndexes = arrayOf (Index (name = "1dx key word", columnList ="keyWord",
unique = true)))
class SearchKeyWord {
@Id
@GeneratedValue (strategy = GenerationType.IDENTITY)
var 1d: Long = -1
@Column (name = "keyWord", length = 50, nullable = false, unique = true)
var keyWord: String = ""
@Column (nullable = true)
var totallmage: Int? = 0
var gmtCreated: Date = Date()
var gmtModified: Date = Date()
var 1sDeleted: Int = 0 //1 Yes, 0 No
var deletedDate: Date = Date()

}
H, keyWord se 25 K7, AME AR, RNENSCEN TRl

—

2. daoZiE

A AR IUIE NG dao R4 Mo

@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.r', ON DUPLICATE KEY UPDATE Xt 0% 2 7~ 21 21 5 57 U BEE I, 047 5008
omt modified=now() 1" #{F . 1XH nativeQuery=true, Z&7~{¥H 254 SQL & ify.

3. RERH:WIEILINE

ATAE N JE 528 PictureCrawlerApplication HH s AT #A A 5 AE -
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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
@Order (value = Ordered.LOWEST PRECEDENCE)
class i1nitSearchKeyWordRunner : CommandLineRunner {

@Autowired lateinit war searchKeyWordRepository: SearchKeyWordRepository

override fun run(vararg args: String) {
var keyWords = File ("##Z KHiH4)%K .data") . readLines ()
keyWords.forEach {
val SearchKeyWord = SearchKeyWord ()
SearchKeyWord.keyWord = it
searchKeyWordRepository.saveOnNoDuplicateKey (1t)

}

Spring Boot WV ¢ 7E )5 8l Jo 2% 223k JJ; CommandLineRunner 4% [ 1) 5241 1217641
) ran J5ik. {1 @Order ¥ f# K45 %€ CommandLineRunner 5241 (K32 1T .

4. BEEHE

S HTA RET IR A W T

@Query ("SELECT a from #{#entityName} a where a.isDeleted=0 order by a.id desc")
override fun findAll (pageable: Pageable): Page<SearchKeyWord>

PR 45 2R OB - e T 1

@Query ("SELECT a from #{#entityName} a where a.isDeleted=0 and a.keyWord like
%:searchText% order by a.id desc")

fun search (@Param("searchText") searchText: String, pageable: Pageable):
Page<SearchKeyWord>

5. M EHTTPEORKIN

SERE R RINZHRL, SRR T R DT
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@RequestMapping (value = "searchKeyWordJdson", method = arrayOf (Request-
Method.GET) )

@ResponseBody

fun sotuSearchdson (@RequestParam(value = "page", defaultValue = "0")
page: Int, @RequestParam(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")
//i¥i&: PageRequest.of (page, size,sort) page ZhihzEM 0 FLH
val pageable = PageRequest.of (page, size, sort)

1f (searchText == "") |
return searchKeyWordRepository.findAll (pageable)
} else {

return searchKeyWordRepository.search (searchText, pageable)

}
}

6. AIumYlER I EXHS

search keyword view.ftl Fifi v AL

<#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"
1d="add key word form keyWord"
type="text"
class="tform-control"
placeholder="74 AJI€ L JMNH B F ">
<span class="input-group-btn">
<button 1d="add key word form save button"
class="btn btn-default"
type="button">
PrAT
</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 tablejs U4l T

S (function () {

$.extend ($.fn.bootstrapTable.defaults, $.fn.bootstrapTable.locales['zh-CN'])
var searchText = $('.search') .find('input') .val ()

var columns = |[]

columns.push (
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title: 'ID',

field: 'id',

align: 'center',

valign: 'middle',

width: '10%',

formatter: function (value, row, 1ndex) {
return value

title: 'XEF',
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: "EWIHEE",
field: 'totalImage',

align: 'center',
valign: 'middle',
formatter: function (value, row, 1ndex) {
var html = "<a href='sotu view?keyWord=" + row.keyWord + "'

target=' blank'>" + row.totalImage + "</a>"
return html

})

S ('#search keyword table') .bootstrapTable ({
url: 'searchKeyWorddson',
sidePagination: "server",
queryParamsType: 'page,size',
contentType: "application/x-www—-form-urlencoded",
method: 'get',

striped: false, / /715 WoRAT R @t

cache: false, //=HZA T ERAK true, PLL EN FisEwE — FENMEMHE ()
pagination: true, //&fE/asrIL (*)

paginationLoop: true,

paginationHAlign: 'right', //right, left
paginationVAlign: 'bottom', //bottom, top, both
paginationDetailHAlign: 'left', //right, left
paginationPreText: ' bE—W",

paginationNextText: ' F—H"',
search: true,

searchText: searchText,
searchTimeOut: 500,
searchAlign: 'right',
searchOnEnterKey: false,
trimOnSearch: true,

sortable: true, / /=B AR

sortOrder: "desc", / /HER J7 2

sortName: "id",

pageNumber: 1, /[ FIEEA B — L, BRI — )
pageSize: 10, / /BETURESRAT R (%)
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pagelList: [8, 16, 32, 64, 1281, //wli&k& nmEdE
totalField: 'totalElements', //PifE sk count
dataField: 'content', //)5 json XMW IPIERKE List BN key
columns: columns,
queryParams: function (params) {
return {

slze: params.pageSize,

page: params.pageNumber - 1,

sortName: params.sortName,

sortOrder: params.sortOrder,

searchText: params.searchText

}
I

classes: 'table table-responsive full-width',

})
1)

7. WINMEERKEF

AN INNERCC 5 HTTP f2 HACHS U R

@RequestMapping (value = "save keyword", method = arrayOf (RequestMethod.GET,
RequestMethod.POST) )

@ResponseBody
fun save (@RequestParam(value = "keyWord")keyWord:String): String {
if (keyWord=="") {
return "0O"
lelse|

searchKeyWordRepository.saveOnNoDuplicateKey (keyWord)
return "1"

}
it ARE 2 A 0 F

<form id="add key word form">
<div class="col-1g-3">
<div class="1nput-group">
<input name="keyWord"
1d="add key word form keyWord"
type="text"
class="form-control"”

placeholdEIZ"ﬁﬁﬁ)‘xﬂ@ﬂﬁﬂﬂij@ﬁi"}
<span class="input-group-btn">
<button 1d="add key word form save button"
class="btn btn-default”
type="button">

{RAT
</button>
</span>
</div><!'-- /input-group -->
</div><!'-- /.col-1g-3 —--—>
</form>
XS IS AR R
$ ('#add key word form save button').on('click', function () {
var keyWord = $('#add_key_wmrd_fDrm;keyWGrd'}.val(}
$.ajax (
url: 'save keyword',
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type: 'get',

data: {keyWord: keyWord},

success: function (response) {
1f (response == "1") {

alert ("PRAFRLIN™)
${'#search_keywmrd_table').bDGtstrapTable('refresh'}

} else {
alert ("HAEAR AT
by

error: function (error) {
alert (JSON.stringify(error))

})
})

HoHr, $(‘#search keyword table").bootstrapTable('refresh") & R A7) Ji, lHT 4% o B
4%

8. BINZzKEFRIE R

R SEIGT v R BE TR N 1 B R SRS R D RE, BOR M 13-13 s

IE @ =ENE MEEE 2 SRZEY ERESFES - Kotin-  %F

PN LR e B RIF -
ID REF EL2E
a7 ] - ELIEE 228
36 I8z 357
35 kb 465
34 AHER 548
33 iR a7e
32 F 548
31 B 1033
30 T 1007
29 g | 552
28 HEXAE 488
BT 131 B 140 K2Rk, BH 167 RCR STET 10- HLR - 1 .. 13 n 15 16 17 TF-—M|

B 13-13  JEFOCHE TN I A B A8 3R

5081 search key word 5% total image B¢ 1) SQL & 4ACAS U -

@Modifying
@Transactional
dQuery ("update search key word a set.a.tatal_image = (select count (*) from

1mage 1 where 1.1s deleted=0 and 1.category like concat('%',a.key word, '3"'))",
nativeQuery = true)
fun batchUpdateTotalImage ()

RN 2R N R T TR S I E A B2 R TR T I g AL S5, ACSan T

package com.easy.kotlin.picturecrawler.job

import com.easy.kotlin.picturecrawler.dao.SearchKeyWordRepository
import kotlinx.coroutines.experimental.CommonPool
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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 2m)
fun job () {
println ("HIHEHATERES batchUpdateTotalImage: ${Date()}")
searchKeyWordRepository.batchUpdateTotalImage ()

13.10.5 {FAMEXNMETREES

£l
Ae

e

‘*—ﬂ%@ﬁﬁ PeiE 5 L first-class 83 library [P 2SR AL 6) 38 T FE JF B RY 1) 52 FF
B T P47 Scheme Lua. Python. Perl. Go %5 LA first-class /7 TUHE PR FE 1Y) S FF o
15,

JE—

-~

Fl

!

il

AT E AT S5 AR 2 [F2D ) o S 3RATTAR AT HTTP 42 1 25 il A AT 55 A0 AT B IS, w]

B FLEA, SN A5 0070 SRR Kotin 5205104 528

o LEWHIIF AR, 2R 288 AU scEr iR, Al

Kotlin 1 HfPhfe. CRTHMERIEZ 4, nZ% (Kotlin fREHFE) 5 9 Fit

B R

{t build.gradle H%5 /]l kotlinx-coroutines-core # i :

complile group: 'org.jetbrains.kotlinx', name: 'kotlinx-coroutines-core',
version: '0.19.2"

IR a8 RSS2 1

@Component
class BatchUpdatedob {

@Autowired lateinit wvar searchKeyWordRepository: SearchKeyWordRepository

@Scheduled(cron = "0 */5 * * % 2")

fun job () {
doBatchUpdate ()

}

fun doBatchUpdate () {
launch (CommonPool) {

println ("HFUIGHAT EM{ES batchUpdateTotalImage: ${Date()}")
searchKeyWordRepository.batchUpdateTotalImage ()

[FIFE, TE RPN B AT S5 tnl DLk T ~ s
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fun doCrawdJob /() {

val list = searchKeyWordRepository.findAll ()
for (1 in 1..1000) {

list.forEach {
launch (CommonPool) {
savelmage (1t.keyWord, 1)

}

}
HH, launchQrR %2 LLAEPHZE (non-blocking) HAyLFE i) 720, JBE— S # B E

Ja 61555, JFIR[El—> Job SRAYPIN ZRAE N ZAu UMFE R 51 o BAT T B 1 EE AT A 2
5 i 31| launch(CommonPool){ /... } W, XA n] LLF3 JE s 5530417 720 3T T s

13.10.6 BIRFASUIEEHFERInRIN

B PR SEARIRUN T -

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 = "1dx category", unique = false, columnlList = "category")))
class Image {
@Id
@GeneratedValue (strategy = GenerationType.IDENTITY)
var 1d: Long = -1
@Version
var version: Int = 0

@Column (length = 255, unique true, nullable = false)
var category: String = ""

var 1sFavorite: Int = 0

@Column (length = 255, unique true, nullable = false)

var url: String = ""

var gmtCreated: Date = Date()
var gmtModified: Date = Date ()
var 1sDeleted: Int = 0 //1 Yes, 0 No
var deletedDate: Date = Date ()

@Lob
var i1mageBlob: ByteArray = byteArrayOf ()

/* 0-Baidu 1-Gank */
var sourceType: Int = 0

override fun toString(): String {
return "Image (1d=$1d, version=$version, category='S$category', 1sFavorite=
SisFavorite, url='Surl', gmtCreated=$gmtCreated, gmtModified=
SgmtModified, i1sDeleted=S$isDeleted, deletedDate=S$deletedDate)™
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H:H1, @Lob var imageBlob: ByteArray = byte ArrayOf()iX ™ 7 B A7 ifi <l 7 1) Base64 A
B0 AR, TRATEE LT FR B A R 2 REAF il PR P28 SO, T B S P IR 45 28 I
PN IFEE T E R B A url BIa] e X4 75 E67N, st EAF 8@ ES 1o 88
LT A A AN B s PEACRS il

val image = Image ()
image.category = "tHREFREHEA"
image.url = url
image.sourceType = 1

image.1lmageBlob = getByteArray (url)
logger.info ("Image = ${Image}")
imageRepository.save (Image)

HH ) getByteArray(url) pREACAS U T -

private fun getByteArray(url: String) : ByteArray ({
val urlObj = URL(url)

return urlObj.readBytes ()
}

A HTML J& 7 B A AR -

{
title: 'H" ,
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="downBaset4Image (this.src)" width=

"100%" srec="data:image/jpg;base6d,' + value + '"/>'
return html

Bl Py IS AN T

function downloadImage (src) {

var Sa = $("<a></a>") .attr("href", src).attr("download", "sotu.png");
Sa[0].click();

}

function downBasetdImage (url) {
var blob = basetdImgZBlob (url);
url = window.URL.createObjectURL (blob);
var Sa = $("<a></a>") .attr("href", url) .attr("download", "sotu.png");
Sa[0].click();
}

function base6cdImgZ2Blob (code) {
var parts = code.split(';baseb64d,");
var contentType = parts[0].split(':")[1];
var raw = window.atob(parts[1l]);
var rawlLength = raw.length;
var ulnt8Array = new Uint8Array(rawLength) ;

for (var 1 = 0; 1 < rawLength; ++1) {
ulnt8Array[1] = raw.charCodeAt (1) ;
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}

return new Blob([uInt8Array], {type: contentType}):;
}

AT SERE I H YR pd bk 2 https://github.com/EasySpringBoot/picture-crawler

13.11 K = /| 4

{F Spring Framework 5.0 "' 28951 1 X Kotlin {52 7. i ] Kotlin 425§ Spring Boot
W RAEE R EK, JLPATFTEATA TR A . FTbL, Kotlin 7F A& KT Java JIR 45 i Atk th
W 52 2R 22 (R 02 1) O3




E 14 = {FH Kotlin 1 #17T Android F %

A TR AT SN T T U047 4 ] Kotlin 3847 Android W FFE 7 (1 T % .

7t Realm Report(2017-Q4, https://realm.io/realm-report/2017-q4)+', fF 2016 £ 9 H %
2017 7F 9 H Android i) JT & : Java M 95%[#C 2] T 85%, |fif Kotlin M 5%k %] T 15%,
W 14-1 fras.

Kotlin is about to change the whole Android ecosystem

—r

Percent of developers
o3 85833888

9.
fe}

2017-09-18
Bl Java: B5.7%
Kotlin: 14.3%

Google I/O

%] 14-1 Kotlin 7& Android 473 2016 £ 9 H 4 2017 4 9 H 195 Ebid

Kotlin 7 Android 27k 2018 ZE ) & L Fil an & 14-2 Fiom .

Google YO
2018-12-10

At publication

Percent of developers
5388883888

2 > n? A i > !
& & f&ﬁ‘ﬂ & & & & @'P S 'Pfq@”vé :':'.“* T A
£ 8 & & &S ap é‘rs S &S

Current Projected

%] 14-2 Kotlin 7F Android 47%§ 2018 4 17,5 LG P
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MIX A3k A, b &8 Android Studio 3.0 X %A (N & Kotlin 71 % Android i
B2 FF) , Kothin J<RPHn%E Java 7F Android Zmdal ) v/ .

14.1 i& A% Hello World

AATERATT N 18] 17 Kotlin g A< ] Hello World Android W ] #& 7 T4 .

HACHESIF & T H o Android JI/&ib 2 T Google ‘E /7 > #Fl IDE: Android
Studio.

1. Android Studio 3.0 &4

Google 71 2017 4 10 J 26 H %A1 | Android 8.1 1™ JT A= 10 i ji 11 (R IR s 1 =X A AT
T Android Studio 3.0, A H IDE 5|\ T — &RAH HE.

Android Studio 3.0 LyF T IIE Android N T A, & KEHEBINA, Hp i %8m
IhEe 2 — i Kotlin 1% 5. 1F 40 Google 76 2017 4E[f) VO JF %% K2 b T e A il s
FE, Kotlin & 88 /7 3 F7H T Android Jf %4 . Android Studio 3.0 /&% — >3 #F Kotlin & 5
PR URAS (FESC 21y, w PIATH] Android Studio [ Kotlin #if4)

{F Android Studio 3.0 HH42 4L T VFZ M HASCH B hae, WiACH A 244 fEvk e = v
~No 1%, Android Studio PN & ¥4 I H a] DLUAES 7 HU A Java 1A 4% #it pl Kotlin /A4,
& 14-3 s

[ bl

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 4
7
8 @iverride
9 @ protected void onCreate(Bundle savedInstanceState) {
10 super.onCreate(savedInstanceState);
I11 setContentView(R. layout.activity_main);
12 }
13 5
14
15
16

Kl 14-3 T E53e0r) Java AR Y5 SCAF

Bt T1TFER Pl Java AU Y5 SCF MainActivity java, U1 14-3 Fios.
SR G AE S B TP A R EFE Code | Convert Java File to Kotlin File #iy%, W& 14-4 fios.
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m Analyze Refactor Build Run Tools VCS Window Help £ ~

Update

Convert Java File to Kotlin File "\ {+38K

Copyright

J Override Methods... A0 ﬂlloﬂnrld - [~/kotlin/MyJavaHelloWorid]
4  Implement Methods... aX |

Delegate Methods... ;
Generate... gep Poworld.feature;
Surround With... TRT PMPatActivity;
Unwrap/Remove... D

AppCompatActivity {
Completion b
Folding >

savedInstanceState) {

Insert Live Template... 8¢ ] cteState);

Surround with Live Template... - 3gJ tivity_main);

Comment with Line Comment a8/
Comment with Block Comment 36/
Reformat Code L 36L
Show Reformat File Dialog X {ratL
Auto-Iindent Lines o T |
Optimize Imports a0
Rearrange Code

Move Statement Down i
Move Statement Up C¥T
Move Element Lett {36+
Move Element Right . 36—
Move Line Down 1l
Move Line Up o7

b

-

14-4 WK RK1EFE Code | Convert Java File to Kotlin File iy 4

R B A a, a2 2 51 Kotlin /8% MainActivity.kt, 1P 14-5 fi7s.

| o activity_main.xml ~

¢ MainActivity.kt

0~ & W

R
Ll M = = D

package com.easy.kotlin.myjavahelloworld.feature

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)

}

4 14-5 ¥4 2 )o 1) Kotlin £GAS

2. ZZAndroid Studio 3.0

Android Studio /& Android [¥) & /5 IDE. Android Studio 3.0 [f)—/~5¢ st /& N & T Kotlin
1), P2 Google 'E 1r4H4: https://developer.android.google.cn/kotlin/index . html.

-

- Google 2017 7

<1 VO 7

RN B, Kotlin L% A Google X 5E 1Y) Android /5

KRGS .

Ol

* 206




14 %= i H] Kotlin #£1T Android 77’k

{1 ] Android Studio 3.0, HJ LA 7 #3" Java JEACAYS H )55 it Bl Kotlin 4GS, the] PLH
P01 £ Kotlin 1 5 T & 11 Android It H, 3 75 2758 2 101 H [P % 2) 7% Include Kotlin support
ST

1 5¢ 225 M https://developer.android.google.cn/studio/mstall.html 2% 22340 . 22485 4117
TR R A 2 android-studio-ide-171.4408382-mac.dmg, F#5EEE ) Bl dmg A,
i 14-6 s

@0 0@  Android Studio 3.0
X B 1 MIEE (32 @) — e

&
Android Studia Applications

ket Android Studio 3.0 » ® Android Studic

< 14-6  FEGEEE R dmg SO

IR R F A 2 R TR e b BT

14.1.2 €iZ2EF Kotlin 89 Android I B

YA H . WA MASIITIH , 5 4F Welcome to Android Studio % 11 L $¢ Start a
new Android Studio project 1, W 14-7 s,

. — B _

‘9@ Welcome to Android Studio

MyKotlinApplication
~[kotlin/MyKotlinApplication

GankClient-Kotlin
p ~[kotlin/GankClient-Kotlin '
&
L
: 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
L] i Import project (Gradle, Eclipse ADT, etc.)
ry Import an Android code sample
# Configure ~ Get Help ~

%] 14-7 i%+¥ Start a new Android Studio project #LTi!
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E

A

Kotlin M A [ ZIE B 5k

LTI H, MKIRIEFE File | New | New Project 7%, Ul1& 14-8 Fi7

@ Android Studio Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

08
'~ MyKotlinApplication
- | i Androld
£ v mapp
# v Dumanifests
= AndroidMa
¥ [ujava
¥ [Emcom.easy.l
G - Mai
¥ [mcom.easy.h
£ ‘= Exar
v Pmcom.easy.b
& = Exar
¥ [res
¥ [mdrawable
o ic_laung
o Ic_launt
v [Eulayout
o BCTivity,
¥ EEmipmap
» Emic_launt
o ic_launt
» Emic_launt
o Ic_launt
v Emvalues
o Colors )

-
:
X
3
8
@

& Open...
%! Profile or Debug APK. ..

Open Recent >

Close Project

Link C++ Project with Gradle

53 Project Structure... 3€;
Other Settings >

Import Settings...
Export Settings...
Export to Zip File...
Settings Repository...

= Save All 365

ication - [~/kotlin/MyKotlinApplication]

Import Project... MainActivity.kt )
Project from Version Control - {‘c_liu'l:hwml % | MalnActivity kt
New Module...
Import Module... .mykotlinapplication
Import Sample...
v7.app.AppCompatActivity
® Java Class =
I;|‘r",_ Kotlin File/Class aCompatActivity() {

o Android resource file

: - : .
M Android resource directory te{savedInstanceState: Bundle?) {

£¢ Synchronize LY |

Invalidate Caches [ Restart...

Export to HTML...
i Print...

Add to Favorites > |

File Encoding

savedInstanceState)
M Sample Data directory 1. layout.activity_main)
# File
. Scratch File {+3EN
Im Package
8 C++ Class

o C/C++ Source File
= C/C++ Header File

‘& Image Asset
W Vector Asset

Line Separators >

Make File Read-only

Power Save Mode

i Singleton

Edit File Templates...

o strings.xml

= styles.xml
v (=} Gradle Scripts

(=} build.gradle |Project: MyKotlinApplication)
{=* build.gradle (Module: app)
iijaradie-wrapper.properties (Gradle Version)
'ﬂ_ proguard-rules.pro (ProGuard Rules for app)

s Favorites @ Build Variants

i 1gradle.properties (Project Properties)
(= settings.gradle (Project Settings)
i¥ilocal.properties (SOK Location)

“ AIDL

W Activity

‘# Android Auto
W Folder

'w Fragment

' Google

& Other

' Service

# Ul Component
‘W Wear

& Widget

i XML

i1 Resource Bundle

¥ ¥ Y Y Y Y Y Y¥YIYyYIYyYIYYTY

%] 14-8 ¥E+F¢ File | New | New Project #iy 2>

H Create Android Project X 1HHE. (@14 Android il H X} 15 AE H AL & L,
7 Next #248, W& 14-9 frs.

Create Android Project

Create New Project

Application name

MyHKotlinApplication

Company domain

| kotlin.easy.com

Project location

H IUsers/jack/kotlin/ Myl{nﬁfnhppffcatfun|

Package name

com.easy.kotlin.mykotlinapplication

| Include C++ support
Inciude Kotlin support

Edit

Cancel Pravious Finish

%] 14-9

@& Android In H
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I #E N Create Android Project FH[fil, 7E AL E N HIi21T SDK A EAE B, anf&l 14-10
FIT7s

0 @ Create New Project

Target Android Devices

Select the form factors and minimum SDK

Some devices require additional SDKs. Low API levels target more devices, but offer fewer API features.

Phone and Tablet
| APl 15: Android 4.0.3 (lceCreamSandwich)

By targeting AP115 and later, your app will run on approximately 100% of devices. Help me choose

| Include Android Instant App support
| Wear

' APl 21: Android 5.0 (Lollipop)

o

(] TV

o

APl 21: Android 5.0 (Lollipop)

|| Android Auto

| Android Things
AP| 24: Android 7.0 (Nougat)

Cancel | Previous Next Finish

K 14-10 FeE N Hz1T SDK MG E

OK Ji5/) 175 Phone and Tablet & 17GHE, SKRJ5168: API 15: Android 4.0.3, il Next #44H
EAGS N Activity FE, WHIE 14-11 B

r OB Create New Project

7_,( Add an Activity to Mobile

I

Add No Activity

Basic Activity Bottom Navigation Activity Empty Activity

o
@

Cancel Previous | Next Finish

K 14-11 %80 Activity FF1fI
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X HLYEFE Empty Activity, RJ5 8 Next #4100 AFCE Activity FHif, Wi 14-12

) Create New Project

Creates a new empty activity

Activity Name

MainActivity

Generate Layout File

Layout Name

activity_main

Backwards Compatibility (AppCompat)

Cancel Previous Next Finish

K 14-12 & Activity

Al i Activity Name 5 Layout Name 7 )5, H.ili Finish $%4. 2 Ja A TG E 2] —
Kotlin iz 4] Hello World ) Android N R LTFEH W 14-13 Fiow.

1413 I B RIXHEi%AA

Hrp, EER Gradle BLE A build.gradle "l I kotlin-gradle-plugin i 14 1)
R

buildscript {
ext.kotlin version = "1.1.51"

dependencies {
classpath 'com.android.tools.build:gradle:3.0.0"
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin version"
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v = MyApplication ~/kotlin/MyApplication
» [Bm .gradle
» [ .idea
v Wzapp

» [ build
" libs
¥ Bmsrc
» [mandroidTest
v [mmain
v java
¥ [mcom.easy.kotlin.myapplication
fr = MainActivity
» B=res
&3 AndroidManifest.xml
v Bmtest
v java
v [mcom.easy.kotlin.myapplication
¢y = ExampleUnitTest
= .gitignore
Wz app.iml
(#) build.gradle
= proguard-rules.pro
“w build
"m gradle
= .gitignore
(#} build.gradle
*,gradle.properties
= gradlew
= gradlew.bat
7. local.properties
= MyApplication.iml
() settings.gradle

v |l External Libraries

»

F ¥y Y ¥y ¥y ¥y Yy YY

W < Android API 26 Platform > /Users/jack/Library/Android/sdk
B= < JDK > /Applications/Android Studio.app/Contents/jre/jdk/Contents/H

Ui android.arch.core:common:1.0.0@jar
I android.arch.lifecycle:common:1.0.0@jar
o android.arch.lifecycle:runtime-1.0.0

o7 com.android.support.constraint:constraint-layout-1.0.2
I com.android.support.constraint:constraint-layout-solver:1.0.2@jar
I com.android.support.test.espresso:espresso-core-3.0.1
I com.android.support.test.espresso:espresso-idling-resource-3.0.1

U mrarm andAraiAd ciommsart factsrmalas_1 M 1

< 14-13 T H

app H >k 1Y build.gradle Ft & SCAH AN 71T

apply plugin:
apply plugin:
apply plugin:

dependencies

'com.androld.application'
"kotlin—-android'
'kotlin-android-extensions'
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implementation"org. jetbrains.kotlin:kotlin-stdlib-jre7:$kotlin version"

}

H.H [ apply plugin:'kotlin-android-extensions'# 7~ {if ] Kotlin Android Extensions fii{4 .
XN 2 Kotlin % [ 151 4] Android 97 &4, S5H8 |5 Data-Binding. Dagger 25 HE 22
HI DI HE .

A Jay A activity main.xml N5 UT R

—mn

<?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"
androild:layout width="match parent"
androild: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 kt fCA5 1 F :

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 4P AW R

<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.easy.kotlin.myapplication">

<applicatio
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">
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<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>

i Dy AE S B TR s A T

, IBATRER, WK 14-14 Bk

| MainActivity.kt - MyApplication - [~/kotlin/MyApplication]
myapplication ) (€ MainActivity.kt )

N ([xapp~| P [ a3

(#* MyApplication

o activity_mainxml x & MainActivity.kt S app -

1 package com.easy.kotlin.myapplication

2

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

5

5 & class MainActivity : AppCompatActivity() {

7

B o override fun onCreate(savedInstanceState: Bundle?) {
9 super.onCreate(savedInstanceState)

10 setContentView(R. layout.activity_main)
11 }

12 }

13

K 14-14 =47V 2

I 2 P s A TR FE Y RS P 2 e AT 1 F b e ek, i 14-15 Fioi .

@06

Connected Devices

Create New Virtual Device

el R R R L LR R T L

Select Deployment Target

Vivo Vivo X5V (Android 4.4.4, API 19)

concel | (T

% 14-15  EHEEE IR &

LB Q
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TR E R, THLETT A USB iHilFi . B OK 44, Android Studio 2= 434
TERF L. ZRE R, BRANITRCR K 14-16 Fis.

14.2

N

NRATARIF & — N H 245 Android W,

AL

14.2.1

e —A Kotlin Android Jii [, 4K )5 Bt

XSM &8 @ @ [1] 12:41

= 100% (=2

MyKotlinApplication

Hello World

%] 14-16 Hello World iz 172 &

AR E Tk TR —/ 0 A AR

Bl 32

2 Kotlin Android Il B

IRER, A AT/ S PR, o

7 Next #41, W 14-17 Fras.

{F Target Android Devices F& [ H £ £ H i 25 5 oy Next 241, WK 14-18 Fr7s.
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& Create New Project

Create Android Project

Application name

CZ1

o T, T

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 Next Finish

4 14-17 614 Kotlin Android i [

] Create New Project

Target Android Devices

Select the form factors and minimum SDK

| Some devices require additional SDKs. Low API| levels target more devices, but offer fewer AP| features.

Phone and Tablet
AP| 23: Android 6.0 (Marshmallow) i

By targeting API 23 and later, your app will run on approximately 39.3% of devices. Help me choose

| Include Android Instant App support

Wear
API 21: Android 5.0 (Lollipop) k3
TV
| API 21: Android 5.0 (Lollipop) i
Android Auto
| Android Things

APl 24: Android 7.0 (Nougat) B

Cancel previous | ([IEEG @ Finish
& 14-18  EHE Hbri &

SR 1E Add an Activity to Mobile F&[f] P ¥s lIl— > Master/Detail Flow, .17 Next §%4H ,
P 14-19 phos.
{E Configure Activity [ HHECE Activity, H.ilj Finish 5B E, W& 14-20 Fios.

* 215



Kotlin M A [ 31 B 5k

| - [ SRR I S R T

@ Create New Project

-7_,( Add an Activity to Mobile

Master/Detail Flow Navigation Drawer Activity Scrolling Activity Settings Activity
I

Cancel Previous Next Finish

K 14-19 %5 Master/Detail Flow

& @ i Create New Project

M 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

moom N e B

ltem

Object Kind Plural

_ items

Title

| items|

Hierarchical Parent

Cancel Previous Next Finish

K 14-20 MCE Activity

216
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& Y Android T H T FE H &5 a1 14-21 s

e

i Android B D = | %1+
v [z app
» [wmanifests
v [ujava
v [mcom.easy.kotlin
» o dummy
o = temDetailActivity
& = temDetailFragment
© - ItemListActivity
» [mcom.easy.kotlin (androidTest)
» [mcom.easy.kotlin (test)
v Bz=res
v [mdrawable
= ic_launcher_background.xml
o ic_launcher_foreground.xml (v24)
v = layout
<, activity_item_detail.xml
= activity_item_list.xml
< item_detail.xml
» Bmitem_list.xml (2)
= item_list_content.xml
v B mipmap
» [mic_launcher.png (5)
= ic_launcher.xml (anydpi-v26)
» [mic_launcher_round.png (5)
i} ic_launcher_round.xml (anydpi-vZ286)
v [mvalues
= colors.xml
o dimens.xml
== strings.xml
o Styles.xml
v (& Gradle Scripts
(#} build.gradle (Project: android)
(¢} build.gradle (Module: app)
i1gradle-wrapper.properties (Gradle Version)
= proguard-rules.pro (ProGuard Rules for app)
ihgradle.pmperﬁes (Project Properties)
(#) settings.gradle (Project Settings)
i.jlocal.properties (SDK Location)

%] 14-21  Android i [ T #2 H =% 451

BAT Z G A2 T i & 14-22 Bz
VEFE Ttem1 SEATFEIE L, WE 14-23 PioR.
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ZSIM @ ™ © [ 20:19 = 100% &2

i

ESM @ @ © @ 2020

1 ltem 1
2 ltem 2
3 ltem 3
4 ltem 4
£ lem 5 Detalls abgut_ ltem: 1 |
More details information here.

0 ltem 6
/ ltem 7
8 ltem 8
9 ltem 9
10 ltem 10

4] 1-4"--22 BATZ e A 2R ) /€ 14-23  JE Tteml T¥4F 0T

H.+p AndroidManifest.xml G 41 |

<?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>
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</activity>
<activity
android:name=".ItemDetailActivity"
android:label="@string/title i1tem detail"
android:parentActivityName=".ItemListActivity"
android:theme="@style/AppTheme.NoActionBar">
<meta-data
android:name="android. support.PARENT ACTIVITY"
android:value="com.easy.kotlin.ItemListActivity" />
</activity>
</application>

</manifest>

H:*p, android.intent.action MAIN 4t B AC & 45 % T W H #2509 J8 31 Activity

ItemListActivity, [ E5 “.” KRNI T package="com.easy.kotlin" 1% | .

<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>

1422 RBa1FEZXE ltemListActivity

RN FE 1) A 8l 3238 TtemListActivity . ItemListActivity [1) Kotlin ACHS 41T

package com.easy.kotlin

import android.content.Intent

import android.os.Bundle

import android.support.v7/.app.AppCompatActivity
import android.support.v’/.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.maln.activity l1tem list.*

import kotlinx.android.synthetic.main.item list content.view.*

import kotlinx.android.synthetic.main.item list.*

class ItemListActivity : AppCompatActivity() {

JEL
* Whether or not the activity is 1n two-pane mode, 1.e. running on a tablet
* device.

*/

private var mTwoPane: Boolean = false
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override fun onCreate(savedInstanceState: Bundle?) {
super .onCreate (savedInstanceState)

setContentView (R.layout.activity item list)

setSupportActionBar (toolbar)
toolbar.title = title

fab.setOnClicklListener { view ->
Snackbar .make (view, "Replace with your own action", Snackbar.LENGTH LONG)
.setAction("Action", null) .show/()

if (i1tem detall contalner != null) {
//The detail container view will be present only in the
//large-screen layouts (res/values-w900dp).
//1f this view 1s present, then the
//activity should be 1n two-pane mode.
mTwoPane = true

}
setupRecyclerView (item list) //WH RecyclerView

private fun setupRecyclerView (recyclerView: RecyclerView) {
recyclerView.adapter = SimpleltemRecyclerViewAdapter (this, DummyContent.
ITEMS, mTwoPane)

class SimpleltemRecyclerViewAdapter (

private val mParentActivity: ItemListActivity,

private val mValues: List<DummyContent.DummyItem>,

private val mTwoPane: Boolean)
RecyclerView.Adapter<SimpleltemRecyclerViewAdapter.ViewHolder> () {

private val mOnClickListener: View.OnClickListener
init {
mOnClicklL.istener = View.OnClickListener { v ->
val 1tem = v.tag as DummyContent.DummyIltem
1f (mTwoPane) {
val fragment = ItemDetailFragment () .apply {

arguments = Bundle ()
arguments.putString (ItemDetailFragment.ARG ITEM ID,
1tem.1d)

}

mParentActivity.supportFragmentManager
.beginTransaction/()
.replace(R.1d.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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override fun onCreateViewHolder (parent: ViewGroup, viewType: Int):
ViewHolder {

//WH LayoutInflater

val view = LayoutInflater.from(parent.context)

.inflate (R.layout.item list content, parent, false)
return ViewHolder (view)

override fun onBindViewHolder (holder: ViewHolder, position: Int) {
val item = mValues[position]
holder.mIdView.text = item.id
holder.mContentView.text = item.content

with (holder.i1temView) {
tag = item
setOnClickListener (mOnClickListener)

override fun getltemCount(): Int {
return mValues.size

inner class ViewHolder (mView: View) : RecyclerView.ViewHolder (mView) ({
val mIdView: TextView = mView.1d text
val mContentView: TextView = mView.content

}

A1 Ja A XML ACRS Hr ) activity item list.xml ACAL 41 .

<?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:1d="@+1d/app bar"
android:layout width="match parent"
android:layout height="wrap content"
android:theme="@style/AppTheme.AppBarOverlay">

<android.support.v’/.widget.Toolbar
android:1d="@+id/toolbar"
android:layout width="match parent”

android:layout height="?attr/actionBarSize"
app:popupTheme="@style/AppTheme.PopupOverlay”™ />

</android. support.design.widget.AppBarLayout>
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android:1d="@+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>

<android. support.design.widget.FloatingActionButton

android:
android:
android:
android:
android:

1d="@+i1d/fab"
layout width="wrap content”
layout height="wrap content"
layout gravity="bottom|end"
layout margin="@dimen/fab margin"

app:srcCompat="@android:drawable/ic dialog email"™ />

</android. support.design.widget.CoordinatorLayout>

XA ) UT e vE RCR E an i 14-24 phios.

Item O

Item 1

Item 2

Item 3

Item 4

Item 5

Item 6

Item 7

Item 8

-
-~
-
L

Subltem 0

Subltem 1

Subltem 2

Subltem 3

Subltem 4

Subltem 5

Subltem 6

Subltem 7

Subltem 8

4 14-24

FIZE B UT vt ]

14.2.3 AppCompatActivity £ /43

£E il
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AppCompatActivity . XA 0 PAAE H & X Activity 2R ¥ Il android.support.v7.app.
ActionBar (APIlevel7+) . #lU activity item list.xml A5 JayH 1Y)

<android.support.design.widget.AppBarLayout
androild:1d="@+1id/app bar"
android:layout width="match parent™”

android:layout height="wrap content”
android:theme="@style/AppTheme.AppBarOverlay">

<android.support.v/’.widget.Toolbar
android:1d="@+id/toolbar"
android:layout width="match parent"
android:layout height="?attr/actionBarSize"
app:popupTheme="@style/AppTheme.PopupOverlay" />

</android. support.design.widget.AppBarLayout>

Activity HN I Toolbar [FACAS U0 F

class ItemListActivity : AppCompatActivity() {

AL

* Whether or not the activity i1s 1n 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.setOnClicklListener { view ->
Snackbar.make (view, "Replace with your own action", Snackbar.
LENGTH LONG) .setAction("Action", null) .show ()

if (i1tem detall contalner != null) {
//The detail container view will be present only in the
//large-screen layouts (res/values-w900dp).
//If this view 1s present, then the

//activity should be 1n two-pane mode.
mTwoPane = true

setupRecyclerView (1tem list)

}

AppCompatActivity 77 5 48 7K 1)t /& Activity. Android 5.0 #fEH Z )5, $eft TIRZfr )

fe, T2 support v7 B Hr I, HIL 7 AppCompatActivity. AppCompatActivity & K%
f ActionBarActivity ['). AppCompatActivity [1)28 B 4k & 2 ki & 14-25 Fos .
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ResultCallback

ActivityCompat.OnRequestPermissions 1

RequestCodeValidator

ActivityCompat.RequestPermissions

Activity

’w“

SupportActivity 13?—{ LifecycleOwner

?

BascFragmentActivityApi14

T

BaseFragmentActivityAp116

— FragmentActivity

L____I____l
|

T‘

AppCompatCallback

I

!
r——————"—=-—"—=-""r—————/——/——/7

I

TaskStackBuilder.
SupportParentable

% 14-25 AppCompatActivity 125 4k 74 = 1K

14.2.4 Activity & £ B

Activity [ my A WIR B E W 14-26 s (BERAERMD
MG ALK CEF S XARAER T, XEmE T

(1) JFaR )R 3l Activity, FRGt2sJoifi ] onCreate() /772, 28 )i ik

ActionBarDrawerToggle.
DelegateProvider

i onResume() /774, Activity FEANI2 1R &

(2) 47T Activity #% HoAth Activity 78 o sl 8 5t : R

A Activity [FJ4R47T .

(3) I Activity

IRBENIBATIRES o

(4) 2H0 Activity % 21 Activity Ft[f1 8% Home #E[M| 2= 5F: RS ICIH

onPause() 77X, a1
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onStop() /7i2, HEAWEF IEIRES.

onStart() /7%, )i

onPause() 7%, #1534

onResume() 572, {4
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User navigates

back to the
activity

o

in front of the activity

[ Another activity comes ]

Other applications ]
need memory )

comes to the
foreground

{ The activity

|

( The activity is no longer visible

)

(5) M )RR Activity: RG4S 5G,
5 o Ui FH onResume() 772, FRBEANIZITIRE
(6) M7 Activity Ab-]

| -

RGN

J7i%. onStart() /5% Fl onResume() /7 7 HEN

-

\

The activity
comes to the
foreground

4 14-26  Activity [1]4

“ORHE” T Activity. M),

R RSB B AN
AR
E1 RS

)LA’{jtal_p-p ED% (2) i%ﬂ’ﬁ

I

=y )5 B

HI Activity:

] onRestart() 5%, 2XJ5 i

R H

] onStart() /774,

(4) &,

onCreate()
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(7) PR ET Activity: REGE5cH onPause() 7724, 8] onStop() 5V, fix
Jei i ] onDestory 774, 450 251 Activity.
XA EFE O LR i R A B ke B i B, i 14-27 B

AfARAY A v 1

e a] I
3
_—" \ Resumed

onResume

Paused

onPause

onStop

onRestart onStart /

X
I'I

CNDROID

®
Destroyed

& 14-27  Activity JRA K]

1425 Kotlin Android Extensions $fi{

7t 1 ¥ ItemListActivity.onCreate pRE, H A [ IX 4740

setSupportActionBar (toolbar)

e WE SR ActionBar() J7v2 . {HZ AT TAINIX IR ARAT ] findViewByld() /772K 3k H
android:id="@+id/toolbar"Toolbar (1] View %%, 2 RiFAl10] GEHS & IXFES 1

Toolbar toolbar = (Toolbar)findViewById(R.id.toolbar);
setSupportActionBar (toolbar) ;

1MIX B 53T H] T toolbar iX ]~ Toolbar )4 %A% & . iX s B A I We 2 H 52 218 i Kotlin
Android Extensions Jdif|i( 2. AT app H & B 1Y Gradle Fic & A build.gradle H1#5j
JTLLU MR
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apply plugin: 'com.android.application'
apply plugin: 'kotlin-android'
apply plugin: 'kotlin-android-extensions'

A7 IXAEE, #ialLkice 5 findViewByld 1 £ U f Kotlin Android Extensions 7
72 Kotlin £} Android JI & % '] il (P8 A6 F, 181 "E A AR ) o4 7 xCse A
Activity, Fragment fll View Api Jap2H /4 H 61 22 A BRI View., {§ ] Kotlin J| /& Android X
Kb T RATHIREARACAS .

AR LRSS —4E, B B XM R A1) ID ZFR7E AL &
2B, FE@ R4 Kotlin #2430 “4E” - Kotlin Android Extensions i {4523 A5 Bl
— AN AR, AEFRATT ] BAAEAT J5) XML A HRaad i ID 3RS H View X% . 5 4h,
SR DAL 2247, 4% A s PR, R FIRAT AN F LT findViewByld. {H
{5 N — O AE F @ A I iz, A8 R NG A7 R R, DR U ) 3 B2 g B R

HELEAG /P asin—A View, {E Activity, View. Fragment P £ A DL HZH ID k5|
FIXA™ View. Kotlin 4% Android & F2 A5 {7 1) KUK K2 4% 73 b IR

FATT LU L Kotlin X M. (75 A K B IR A FE /% Kotlin i (1) i . Android
Studio W5 IDEA —FEHEt T Kotlin [ T HAf . 70838 AK UL $E Tools | Kotlin | Show
Kotlin Bytecode 74>, W& 14-28 f7s.

I=

T

|

g

Code Analyze Refactor Build Run VCS Window Help B = ) w00xEd B mess 108298 @A 23:39:52

n ImLiﬂ‘ Tasks & Contexts - i

ItemListActivity || onC reatg__' Save File as Template... {

27 @ class ItemListActivity : Ay Generate JavaDoc...
28

20 / ok Create Command-line Launcher...

30 * Whether or not the i aning on a tablet

31 * device. ¥ Firebase

32 * . " -

- e e e erae c:r App Links Assistant

34 d L Aﬂdrﬂ'ld > .

35 of override fun unCmatE{w Configure Kotlin in Project

36 super.onCreate(sav |  Configure Kotlin (JavaScript) in Project
i; setContentView(R. layout.activity_item_list) Configure Kotlin Plugin Updates
39 setSupportActionBar{{toolbar)
40 toolbar.title = title \ nile Kot

41 "

42 fab.setOnClickListener { view -> Eu“'n "_.'temal Mode

43 Snackbar.make(view, text: "Replace with your own act . g Kotlin REPL

44 .5etAction( text: "Action"”, listener: null).show()

45 }

46

a7 if (item_detail_container != null) {

48 // The detail container view will be present only in the

49 // large-screen layouts (res/values-w900dp).

50 // If this view is present, then the

51 // activity should be in two-pane mode.

52 mTwoPane = true

53 }

54

55 setupRecyclerView(item_list)

56 }

57

K 14-28 Ik i%FE Tools | Kotlin | Show Kotlin Bytecode i 4

IR E i 14-29 Prosi) Kotlin Bytecode [l .
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Kotlin Bytecode £~ @
Decompile Inline Optimization Assertions | | IR | | JVM B target g
= PULAL T4laL LLdoo LU CAoY /M AULLLI LLCINELS LALLAV ALY EALEINGD dIUT VAU SUPPUT LAV fd) E.
5 3
6
3 7 // access Tlags @xZ2
& private Z mTwoPane
g
10 // access flags @x4
11 protected onCreate(Landroid/os/Bundle; )V
12 @Lorg/jetbrains/annotations/Nullable;() // invisible, parameter @
13 L@
14 LINENUMBER 36 L@
15 ALDAD @
16 ALDAD 1
17 INVOKESPECIAL android/support/v7/app/AppCompatActivity.onCreate (Landroid/os/
1 L1
19 LINENUMBER 37 L1
{ 20 ALOAD @
1 21 LDC 2131361820
22 INVOKEVIRTUAL com/easy/kotlin/ItemListActivity.setContentView (I)V
23 L2
24 LINENUMBER 39 L2
25 ALOAD ©
26 ALOAD @
27 GETSTATIC com/easy/kotlin/R$id.toolbar : I
28 INVOKEVIRTUAL com/easy/kotlin/ItemListActivity._$_findCachedViewById (I)Land
29 CHECKCAST android/support/v7/widget/Toolbar
30 INVOKEVIRTUAL com/easy/kotlin/ItemListActivity.setSupportActionBar (Landroid
31 L3
32 LINENUMBER 40 L3
33 ALOAD @
34 GETSTATIC com/easy/kotlin/R$id.toolbar : I
\ 35 INVOKEVIRTUAL com/easy/kotlin/ItemListActivity._$_findCachedViewById (I)Landr
F 36 CHECKCAST android/support/v7/widget/Toolbar
37 ALOAD @
38 INVOKEVIRTUAL com/easy/kotlin/ItemListActivity.getTitle ()Ljava/lang/CharSeqt
g 39 INVOKEVIRTUAL android/support/v7/widget/Toolbar.setTitle (Ljava/lang/CharSeqt
UL 40 L4 |
R 41 LINENUMBER 42 L4

%] 14-29 Kotlin Bytecode 5t

Hrb, BT

setSupportActionBar (toolbar)
toolbar.title = title

POYNA SRR Y I
LINENUMBER 39 L2
ALOAD O
ALOAD O

GETSTATIC com/easy/kotlin/R$Sid.toolbar : I

INVOKEVIRTUAL com/easy/kotlin/ItemListActivity. $ findCachedViewById
(T) Landroid/view/View;

CHECKCAST android/support/v7/widget/Toolbar

INVOKEVIRTUAL com/easy/kotlin/ItemListActivity.setSupportActionBar
(Landroid/support/v7/widget/Toolbar;)V

L3

LINENUMBER 40 L3

ALOAD O

GETSTATIC com/easy/kotlin/R$Sid.toolbar : I

INVOKEVIRTUAL com/easy/kotlin/ItemListActivity. $ findCachedViewById
(T) Landroid/view/View;

CHECKCAST android/support/v7/widget/Toolbar

ALOAD O

INVOKEVIRTUAL com/easy/kotlin/ItemListActivity.getTitle ()Ljava/lang/
CharSequence;

« 228 ¢



914 &= A Kotlin #£17 Android 7T %

INVOKEVIRTUAL android/support/v7/widget/Toolbar.setTitle (Ljava/lang/
CharSequence; )V
L4

HSE - pt

GETSTATIC com/easy/kotlin/R$id.toolbar : I
INVOKEVIRTUAL com/easy/kotlin/ItemlListActivity. $ findCachedViewById

ez F 2 1 Kotlin Jrtt) G5 1. & ¥Rk Java AU AT HE 23 F f S 22 -

public final class ItemListActivity 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(1id.toolbar));
((Toolbar) this. $ findCachedViewByld (1d.toolbar)) .setTitle (this.getTitle())

}

public View $ findCachedViewById(int varl) {
if(this. $ findViewCache == null) ({
this. $ findViewCache = new HashMap () ;
}

View varZz = (View)this. $ findViewCache.get (Integer.valueOf (varl));
1f (var?2 == null) {

var2 = this.findViewById(varl);

this. $ findViewCache.put (Integer.valueOf (varl), wvar?2);

}

return var’Z;

}

Horp, TItemListActivity 25+ HashMap S B FAA B a2 & $findViewCache jifl /& A< Hb
iAo X B H S i T Kotlin 5 5 Wt k%0 840 @l xf Java B s — 2B 5E, AU
KK TR AR &, [R] I AR — 28455 5 (1 a] LUORAL ) i) il 3 5t , 241 1 S 4f 1)
PERE

AR, B AR Y fab AR

fab.setOnClicklListener { view ->
Snackbar .make (view, "Replace with your own action", Snackbar.LENGTH LONG)
.setAction ("Action", null) .show ()

}

8 H A AL Js) XML H 1) android:1d="(@-+1d/fab":

<android.support.design.widget.FloatingActionButton
android:1d="@+1d/fab"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout gravity="bottom|end"
androild:layout margin="@dimen/fab margin"
app:srcCompat="@android:drawable/ic dialog email" />
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item detail container, setupRecyclerView(item list)"H [ item list #S20H] | EIMA /7
o KPS SR T T2
) activity item list.xml Af1 Jaj ik = ) FrameLayout A1 JajBc & U1 | -

<FrameLayout

android:1d="@+1d/frameLayout"

androild:layout width="match parent"

android:layout height="match parent™"

app:layout behavior="@string/appbar scrolling view behavior">

<include layout="@layout/item list" />

</FrameLayout>

H.H, <include layout="@]layout/item_list"/>%% 7~ 5| H layout 432 B[ [1) item_list.xml,
item list.xml AN AW F:

<?xml version="1.0" encoding="utf-8"?>
<android.support.v/.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"
androild:layout height="match parent"
android:layout marginLeft="16dp"

android:layout marginRight="16dp"
app:layoutManager="LinearLayoutManager"
tools:context="com.easy.kotlin.ItemListActivity"

tools:listitem="@layout/i1tem list content" />

IfiAn Ja) item listxml H [ tools:listitem="(@layout/item list content"% 7~5|H] | layout
CAFYE R item list content.xml Afs Jaj A

<?xml version="1.0" encoding="utf-8"°?>
<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:1d="@+1d/1d text"
android:layout width="wrap content"
android:layout height="wrap content”
android:layout margin="@dimen/text margin"
android:textAppearance="?attr/textAppearancelListIitem" />

<TextView
android:1d="@+id/content"
android:layout width="wrap content"
android:layout height="wrap content”
android:layout margin="@dimen/text margin"
android:textAppearance="?attr/textAppearancelListIitem" />

</LinearLayout>
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14.2.6 i¥[g ltemDetailActivity

ItemDetailActivity +& Item & UL Activity, Xf V[ Kotlin ACAS U1 | .

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 item detail.*

FEL

* An activity representing a single Item detail screen. This

* activity 1s only used on narrow width devices. On tablet-size devices,
* jtem details are presented side-by-side with a list of items * 1in a

[ItemListActivity].
*/
class ItemDetailActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)
setContentView (R.layout.activity item detail)
setSupportActionBar (detail toolbar)

fab.setOnClicklListener { view —->
Snackbar.make (view, "Replace with your own detail action", Snackbar.
LENGTH LONG)
.setAction("Action", null) .show()

}

//Show the Up button i1n the action bar.
supportActionBar?.setDisplayHomeAsUpEnabled (true)

//savedInstanceState 1s non-null when there 1s fragment state
//saved from previous configqurations of this activity

//(e.g. when rotating the screen from portrait to landscape).
//In this case, the fragment will automatically be re-added
//to 1ts container so we don't need to manually add 1it.

//For more 1nformation, see the Fragments API guide at:

//
//http://developer.android.com/guide/components/fragments.html
//

1f (savedInstanceState == null) {

//Create the detail fragment and add i1t 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
/ /AL ERRAE Fragment ) 355%
supportFragmentManager.beginTransaction ()
.add (R.1d.1item detail container, fragment)
.commit ()
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override fun onOptionsItemSelected(item: Menultem) =
when (item.itemId) {
android.R.id.home -> {

//This ID represents the Home or Up button. In the case of this

//activity, the Up button i1s shown. For

//more details, see the Navigation pattern on Android Design:

//

//http://developer.android.com/design/patterns/navigation.
html #up- vs-back

navigateUpTo (Intent (this, ItemListActivity::class.java))
true

else -> super.onOptionsItemSelected (item)

}

UI Aji Ja) XML AR item detail.xml N 240 B -

<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
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android:1d="@+1d/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:1d="@+i1d/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="@+i1d/toolbar">

<android.support.v7.widget.Toolbar
android:1d="@+1d/detail toolbar"
android:layout width="match parent™”
android:layout height="?attr/actionBarSize"

—mn

app:layout collapseMode="pin"

app:popupTheme="@style/ThemeOverlay.AppCompat.

Light" />

</android.support.design.widget.CollapsingToolbarLayout>

</android.support.design.widget.AppBarLayout>
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<android.support.v4.widget.NestedScrollView
android:1d="@+1d/i1tem 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:1d="@+1d/fab"
android:layout width="wrap content"
android:layout height="wrap content”
android:layout gravity="center verticallstart"
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>

fIJT item detail.xml, W] PLE Vvt FER UL R W 14-30 Fios.

in 3 Br=res ) BN layout ) 5 activity_item_detail xml } A [ appw F' * m 3N '_'l.i. FL E::
fy [temDetaildctivity kt = 5y, activity_itemn_detail.xml €, AppCompatActivityjava = €y Fragmentéctivity.java » €y BaseFragmentActivityApilBjava = €y BaseFragmentActivityApild.java = ~=4
Palette Q #- 1~ ® ., O v [ONexusd ~ = 26 v @@ NoActionBar | @ Language ~ v
All ok Button = Qux@®HE &0 3
Widgets ¥l TogaleButton : :
Text o CheckBox ®
RadioButton
Layouts =
! . %W CheckedTextView
Containers .
= Spinner
images C‘ Frogressbar
Date = ProgressBar [Horizontal)
Transitions - SeckBar
Advanced ¥ SeekBar (Discrete)
Google | QuickContactBadge
' Design RatingBar
| "
AppCompat * Switch
5 Hspace
BRI
Ab TextView IV =
ibc| Plain Text
8 |Password
] *@| Password (Mumeric)
@| E-mail
Component Tree 8- |+
| ¥ [m CoordinatorLayout
' v ™ app_bar (AppBarLayout)
, v % toolbar_layout (CollapsingToolbarLayout)
™ detail_toolbar {Toolbar)
| 1litem_detail_container (NestedScrollView)
& fab (FloatingActionButton)
Design = Text
Android Profiler  [&| 0: Messages [y 4:Run 5% TODO () Evert Log  [E] Gradle Conzole

yesterday 20:19] fa Context: <no context> -]

%] 14-30 item detail.xml %11 UL %%

afLLE R, TR ULAL e AT 3 KB, 430l j& AppBarLayout. NestedScrollView
FloatingActionButton.
{F TtemDetailActivity [') onCreate()pf £ 5 1)

setContentView (R.layout.activity i1tem detail)
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W 1S UL ItemDetailActivity B &7~ F- 1 ] activity item detail.xml AJ Jay A AT
IGE

1-—.

setSupportActionBar (detail toolbar)

W B T E UL android.support.v7.widget. Toolbar #1441 J5) -
SR EAE ItemDetail Activity H A1 4 ItemDetailFragment )i . ACAS A0 |-

override fun onCreate (savedlInstanceState: Bundle?) {

1f (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 (ItemDetalilFragment.ARG ITEM 1ID))
val fragment = ItemDetailFragment ()

fragment.arguments = arguments
supportFragmentManager.beginTransaction ()

.add (R.1d.1tem detail contalner, fragment)
.commit ()

}

(1) BE5EHIM 2417 savedInstanceState /&5 445 WH A, ATV (2) .
(2) B4 ItemDetailFragment()Xf %, X .
mArguments) U] [

val arguments = Bundle ()

arguments.putString (ItemDetailFragment.ARG ITEM 1D,

intent.getStringExtra (ItemDetailFragment .ARG ITEM ID))
val fragment = ItemDetailFragment ()

fragment.arguments = arguments

T.
H.

H. Bundle 15 5 (Fragment - [1) % 71 28 &

(3) 11t supportFragmentManager ¥ Il Fragment 5547 Ja) 25 (0] [ R 5¢ A

supportFragmentManager.beginTransaction ()

.add(R.1d.1tem detail container, fragment)
.commit ()

H.H, supportFragmentManager HR3HFE S FEAT Y H Activity 13 <L) Fragment [
FragmentManager, 14 /1] supportFragmentManager 1] U/ [n] Activity K& I Fragment.

AR ) Rod.item detail container Xf WV [T A7 Jaj /& — > NestedScrollView, f{h4
U

<android.support.v4.widget.NestedScrollView
android:1d="@+1d/item detail container"
android:layout width="match parent"
android:layout height="match parent"

app:layout behavior="@string/appbar scrolling view behavior" />

UL Fr [ B v ROR B A0 1 14-31 P
i i SEE RS, WEOR ZHT Activity £E A T C4 R AF | Fragment JRZSHIEHE, A

| -

+ 234 »



savedInstanceState 1)/
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Et e R 1, XA IR B A g 225 25 LA &2 Fragment X B &

172 HHTH) Activity W1 1o IR B RATTHY Activey #5735 A 5N, Activity 23X B SPIRASHE

17

ill

IS

P

RAF (IXE

. [] Nexus 4 ~

G2 T3 AT1 N ) Fragment) . 7 £E Activity % B G0 EmF, N axt3kii12
R A7) Fragment 17

. A -
TR
26 ~ (@ NoActionBar @ Language - Attributes Q & (8- -l
= 45% @ 3 0 ID item_detail_container
layout_width match_parent
layout_height match_parent

MNestedScrollView

# context

& showlin

fillViewport =

clipToPadding (=)

Favorite Attributes

visibility | none
CoordinatorLayout_layout

layout_behavior @string/appbar_scrolling | -

layout_anchor

layout_anchorGravity

View all attributes =

<] 14-31 NestedScrollView U4 o) 2% & 4

FITLL, ¥ Fragment [ T )7 E0 540 &2 517 RAF I Activity IR R EATIRES R
17, W Activity s2 5 1 XRG4, FRATTHG 2295 01 Fragment; WIORATIRASTRAT, Ui Activity

AP 8 W e, 2 R Fragment 345K, FRATTANH -5 1 Fragment.

14.2.7 # K =% 2 FragmentTransaction

K,

I T A R )

public

] ' FragmentTransaction ") add() 77z, & Fiz2200 B

abstract FragmentTransaction add(@IdRes 1nt containerViewId,

Fragment fragment) ;

Hop, 24 containerViewld J /% A Activity H 52N A543 1 ID - WA containerViewld
fe N 0, NIXA™ Fragment AN BCEAE A tHTEE, ANEIAN Fragment s i

H S RRA]
AL T Service B 6

2N JE

AT — AN EATALE) Fragment (i, 3X> Fragment n] LUK A — 46

C1E

235



FragmentTransaction

* 14-1

APl 757%

Kotlin M A [ ] 31 B 5k

11 API W% 14-1 P

JHIAPI 77 3%
i BA

FragmentTransaction's |

add(mnt contamerViewld, Fragment
fragment, String tag)

In] Activity state RS I Fragment. Z:%{ contamerViewld % A
e N Activity PN HEE B2 ID. W15 containerViewld {4 A 0,
WX~ Fragment A2 5 BCEAE N2 4 o %51 Fragment 5if b 7
72 1 A3 TRAT 1) Activity JRES

remove(Fragment fragment)

BlE 12 rfer) Fragment., Fragment #7 remove )5, Fragment
(4w i W2 — B #hAT5¢ onDetach, 2 Jm Fragment (1554102
Fragment Manager * # 1% '3

replace(int containerViewld,
Fragment fragment)

B> CHAS AL P 75 4 () Fragment.
{E replace I 4 40P 75 4 F2 B

Z AN i) Fragment 23

addToBackStack(String name)

ok EHEAC 2545 (transation) , °] ] T [iE . 240 name /&iX
RALDR AR — AR (bR i) , ANy &0 a] B4R A null

show(Fragment fragment)

ek — N7 7L 1) Fragment

hide(Fragment fragment)

o~ LL a0 # ol ol () Fragment., Fragment #7 hide/show, {V{¥ /2
fegk/ 7~ Fragment ALK, AR Aar B ZEmMAH . 7
Fragment # ¥’ onHiddenChanged() /5 2 1] LLX| Fragment [1'] hide #N
show AR AT MW

attach(Fragment fragment)

P R~ Fragment ( 243X~ Fragment [t detach $4472 J5) -
Fragment ¢ detach J5, 417 attach #:{F, < il Fragment M
onCreateView Ui i1, —HNATF] onResume. attach J;i7{% add

FEERIAE AT, DA G SRR S o . NIRRT S X
% detach J5 [ Fragment #1715 MK &

detach(Fragment fragment)

1248 %€ Fragment [1] UL #814 . 24 Fragment #7 detach J5, Fragment
(1) A= i F B AT 58 ﬂnDestmyVlewO TEME& LT, XEWKRS
Fragment [1) 5 {9 - e A7 8B B, 22 UL A2 R 1 (V& A remove
7= XA

setCustomAnimations(int enter, int

& Fragment 1) A /LB H % B 5 7€ 1) 5 ) 5 5

exit)
| Pl S . wHE AN RS R AL . AR LRI R A, =
commit() B AT VO 6 U7 (0 kAT
[F] 20 e AZIX N 355 o AR I i) Fragment &K < #414510, IR
. IS NEATEa ARG, T commitNow() I A BE 31T
commitNow()

0

s LR AR P, A addToBackStack(String)¥F 2 i H!
IllegalStateException (1] 5+

444 TtemDetailFragment.

ItemDetailFragment 7 75 B2~ Item (Y 7E4045 B .
£, 7F TtemListActivity H, 7641 E ] JE

package com.easy.kotlin
android.os.Bundle
android.
android.
android.
android.

import
import
import
import
import

view.View

* 236 ¢

IR BERRH R TR

et 7 1F ItemDetail Activity H . H: Kotlin 4GS 41

support.véd.app.Fragment
view.LayoutInflater

view.ViewGroup
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import com.easy.kotlin.dummy.DummyContent
import kotlinx.android.synthetic.main.activity 1tem detail.*

import kotlinx.android.synthetic.malin.item detall.view.*

class ItemDetailFragment : Fragment () {
FEL
* JIAZ(#F dummy content this fragment is presenting.
* /
private var mlItem: DummyContent.DummyIltem? = null

override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)

if (arguments.containsKey (ARG ITEM ID)) {

/ 1 INEARE
mItem = DummyContent.ITEM MAP[arguments.getString (ARG ITEM 1ID) ]
mltem?.let {

/ /% toolbar layout Afi)ayi BAR
activity.toolbar layout?.title = 1it.content

}

override fun onCreateView (inflater: LayoutInflater, container: ViewGroup?,

savedInstanceState: Bundle?): View? /{
val rootView = inflater.inflate(R.layout.item detail, container, false)

/ /1E TextView F 2 7~ A L3 S0 A
mltem?.let {
rootView.1tem detail.text = 1t.details

}

return rootView

}

companion object
{ YA L
* The fragment argument representing the item ID that this fragment

* represents.
*/
const val ARG ITEM ID = "item 1d"

}

{F onCreate()}', activity.toolbar layout?. title=it.content X174 225 1|5 UL ToolBar [1]
KR A A

<android.support.design.widget.AppBarLayout
androld:1d="@+1d/app bar"
androild: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:1d="@+i1d/toolbar layout"
android:layout width="match parent"
android:layout height="match parent"

* 237 ¢
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android:fitsSystemWindows="true"
app:contentScrim="?attr/colorPrimary"

app:layout scrollFlags="scroll|exitUntilCollapsed"
app:toolbarId="@+id/toolbar">

<android.support.v7.widget.Toolbar
android:1d="@+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>

XAV ) UT 205 B i 14-32 Flros s

=S RE

] 14-32 AppBarLayout [1] UI F-11 208 K]

-
.-"-f.-'
A
o

{f- onCreateView()'{', rootView.item detail.text = it.details X7 CAL X M AT Ja) & B

Item [1)7E 15 B 7~ TextView FILE, HAR &) XML ACAS 1) item detail xml ACAS 40

<TextView xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
androild:1d="@+1d/1tem detail"
style="?android:attr/textAppearanceLarge"
android:layout width="match parent”

*« 238 ¢
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android:layout height="match parent™”
android:padding="16dp"

android:textIsSelectable="true"
tools:context="com.easy.kotlin.ItemDetailFragment”™ />

UT ZCR E an A 14-33 .

4] 14-33  item detail.xml [FJA7 Jmy UT 258 &

| HA

14.2.8 Fragment & fp

[ -

Fragment W70 ik ASE Activity oA HeAEAT, HAZan AN H 5218 1 Activity A= 1
Wi s2m . a0, #5716 1 Activity &b T pause qRZS, WG P 55 Fragment tRf 2 A pause
R 1124 Activity AbT resume ARSI, o) DU i #23 H BF—A> Fragment, Q0380 53
fR<E. A 1 A Fragment, 7% 49k7K—> Fragment 28, Jf5CH1 Fragment (174 a7 & 1 [A] i)
777, Wl onCreate(). onStart(). onPause()fl onStop()&s. FH3E I, 4 2/r—/ N H o
A Fragment, M 75225 50K Activity 35 #°4 Fragment, B Activity Y45y 5 87 [B] 35
V25T B Hh 5 Fragment (1) 7 aiy J& 3T (0] 3 7 v B o] o Fragment (1) 7 iy J8 17~ i & Qo 4] 14-34

RS}

HT71S o

* 239 -
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Fragment )\ 5 £
P A2 241 e layo

g TFmgmentﬁﬁiﬁe/ Llli%R
Fragmentjt A f5 & Stack

4 14-34  Fragment 14y B #H7~ 2

+ 240 »
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J149b, Fragment 55 Activity

) 2E i)

R

WX b an B 14-35 7~ o

Activity State Fragment Callbacks

Created

Started

Resume

Destroyed

d

< 14-35

Fragment 5 Activity 14 @y & 6T LE

(1) = Fragment 4% %

IR, SKIREJILL RARAS: OnAttach(). onCreate().

onCreateView()#ll onActivityCreated().

(2) HiXA Fragment X H 7 0] WLIPT B, 2528 onStart() Al onResume() MR 2 .

(3) HiXA~ fragment IEA

“Ta " BB, 227 onPause()fll onStop() M

(4) 241X/ Fragment #4155 1 (BE F7AT €0 Activity #EHE5 T) , 2 LD FIRE:

241 -
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onPause(). onStop(). onDestroyView()Hl onDetach()-

(5) #if% Activity —F¢, 7ELL FARZSH, wf LI H] Bundle X% {47 — > Fragment X/ % :
onCreate(). onCreateView()#! onActivityCreated().

(6) Fragments [ KA RS ARA Activity 1RAHAEL, {H Fragment 17— KPR ES

SRR AU R .

] onAttached(): 24 Fragment Fll Activity JXHEZ Ja, A IXAN ik,

J onCreateView(): £l Fragment [0 E B, 18 XA i

1 onActivityCreated(): 9 Activity [ onCreate() /7242 1R [Pl 2 =, V8 H XA 5%
1 onDestroyView(): i Fragment " A0 B G2 R BRI A, 1 XA J5i%s

1 onDetach(): 4 Fragment fll Activity 73 & I ix, 8 HIXAN ik

— K3, 1F Fragment W N /085 i 3 AN B A7
A onCreate(): A0 4% Fragment SCI I, RETIEI 1) 5. B JTAH, Wy x4
VB A AT IR, AR UEILAS AT B SE 9/ Fragment AL pause B stop R

A A IRAFAE -

d onCreateView(): 255 —{XA(L

3%

§ —

Z )7 12: 7] LR ] null.

Fragment 2z UL I, REGEMIE 57%A. %7741
A~ View X %, 12X % K78 Fragment AL : 47 Fragment Ay 22 7R AL,

O onPause(): 4 /2 I Fragment B[R 1) /772 (GEA ERE 1% Fragment #7655 -

e /A IR [A]1X ™ Fragment.
REZHEN N, FTEES Bl 3 ANk, AREFEE fiH‘-fﬂ"L“‘ﬁIﬁﬁﬂjﬁiﬁ

U AT— Fragment $555 0, 8 0] LUK 1% Fragment JIA 2l — 11 1= Activity B4k

1Bk, 9F i Activity 1l SR B J5 1B #R 1) Fragment {5 5, 3% B E@%&EFI )% Fragment

MG B — ks H

(EiZ VA, aTLOG) Fragment HEEAE BS— E /AR RAF TAE, KOYA ]

¥4 Fragment i3 )l 42 Activity [0 AT Jap A3 AP 7 20 — Rl 48 ] Fragment £5%5 1A .
Fragment [1') 3¢ 1L W& —> ViewGroup; 53— M ARSI, FER—~ ViewGroup

{£ 4 Fragment [1') 545 -

T T, R THIX LR IR ) Fragment n] P46 H AT A4
1 DialogFragment: H] FE7R— N MFhAE . A3 2R A g8 16 1k e n] DA G- i 42 it

DialogFragment

Activity K1) 5!
EAE
J7 (6 b 4 [A] s A B

FEPIAUEAE, K a] DA% FE HoAth Fragment — 45 FE
SH S N B AE T Activity &7 PP Fragment £, iX 1] LR
1) Fragment.

A ListFragment: 1] LLE7R— W B [ AdapterView, i% AdapterView H—]> Adapter
=IE, U1 SimpleCursorAdapter. ListFragment 251} ListActivity, ‘e #eflt | A&
HIH T ListView HY J5v2, WMl /572 onListitemClick(), HH] A4k F B o I

Fi
[ PreferenceFragment: 1] L)

RALLT PreferenceActivity, %3 H T DM

. 242

HETTS,

=L E ) Preference X% 413K . PreferenceFragment
27 G 5 T EL UL

“l-.ll




4%  Afiff] Kotlin #17 Android FF &

o
Fragment 4} 52 UL AJi J&) o 2

I|n-I|

15 onCreateView() 5724, 1% 71k [Bl—~ View L EX%,

(NMELINE
class ItemDetailFragment : Fragment () {
private var mlitem: DummyContent.DummyIltem? = null

override fun onCreateView(inflater: LayoutInflater, container: ViewGroup?,
savedInstanceState: Bundle?) : View? {
val rootView = inflater.inflate(R.layout.1item detail, container, false)

//Show the dummy content as text 1n a TextView.
mltem?.let {

rootView.ltem detail.text = 1t.details

}

return rootView

}

H:Hr, val rootView=inflater.inflate(R.layout.item detail,container, false)iX—47/CL 1]
inflater.inflate & T3 7e A Ja 1, 1X /24 i 7t 4 LayoutInflater R [ /774 . 18w FATTINZK
A1 Ja AT S5 AR 2 AE Activity HH i setContentView() /72K 5E ) o H5Z setContentView()
FVE I N ER AR 2 S ] LayoutInflater 28 K N %A Jai (19, AH K I ACHS 7E  android support.
v7.app.AppCompatDelegateImplV9 '

@Override

public void setContentView (int resId) ({
ensureSubDecor () ;
ViewGroup contentParent = (ViewGroup) mSubDecor.findViewById (android.R.1id.
content) ;
contentParent.removeAllViews () ;
LayoutInflater.from(mContext) .inflate(resId, contentParent):;
mOriginalWindowCallback.onContentChanged() ;

}

LESEBR T W, LayoutInflater 28402465 H BT, ‘e BIFEH SR T ﬁndViewById()
AN [A] 55 52 LayoutInflater /2 H] K 4% res\layout\ | {) XML A5 Ja) A FE 52040 (7847 Ja))
findViewById() /& & XML A1 Jaj A4 B H AR widget #2444 (U1 Button. TextView %) Ji_%!:
B4t

LayoutInflater H.AA&4EH] e BHU F -

O X — RO RN E B D) SN R, AR 20 ] LayoutInflater.inflate()

KN

Q X a@@ AR, o UER Activiyt.findViewByld() /7 V2 K3k f H H Y ¢

[

LR #4K6Y Fragment 2 ListFragment, onCreateView()7 ix & 5ALE 7 ListView
W&, HARABEFZS -

7% Fragment ') 3H 215 &\, 152 U, “Fragment API 4554 ” : http://developer.android.com/
guide/components/fragments.html .

. 243



14.2.9

Kotlin M AT ] 2133 5 4

3K £44E 2£ DummyContent

7F DummyContent 21443 T IRATIAE ListActivity H @~ MR . A i

package com.easy.kotlin.dummy

import java.util.ArrayList
import java.util.HashMap

object DummyContent ({

}

val ITEMS: MutableList<DummyItem> = ArrayList ()
val ITEM MAP: MutableMap<String, Dummyltem> = HashMap ()

private val COUNT = 25

init {
//Add some sample items.
for (1 in 1..COUNT) {

addItem (createDummyItem (1))

J
}

private fun addIitem(item: DummyItem) {
ITEMS.add (1item)
ITEM MAP.put (item.1d, 1tem)

}

private fun createDummyIltem(position: Int): DummyItem ({
return DummyItem(position.toString(), "Item " + position, makeDetails
(position))

}

private fun makeDetails (position: Int): String {
val builder = StringBuilder ()
builder.append("Details about Item: ") .append(position)
for (i1 in O..position - 1) {
builder.append("\nMore details information here.")

}

return builder.toString/()

}

data class Dummyltem(val i1d: String, val content: String, val details: String) {
override fun toString(): String = content

}

2, AICE T T EFMH Android Studio 3.0 @ 4 — ™47 ListActivity Al
Fragment 41| 2 & H.1FF VLY J7vz:, [AIE 22 2] | Activity Fil Fragment 1Y) 2& 4 HH .
N FAT ke SE R S i APT 8 N5 B 1) B

14.2.10 fIiEMmigxT &R ZE Movie

(I ZE O R Movie. FATE ] Kotlin H FZIE 58
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data class Movie(val i1d: String, val title: String, val overview: String,
val posterPath: String) {

override fun toString(): String {

return "Movie (1d="$1d"', title="$title", overview="'Soverview', posterPath
='SposterPath')"

}

HH ) 1d. title. overview. posterPath 4775 JSON HH 1) key X, % B>k & JSON
K I AT

14.2.11 JSON ZiEHELT

AT ) API 42

val VOTE AVERAGE API =

"http://api.themoviedb.orqg//3/discover/movie? certification country=US&cer-

tification=R&sort by=vote average.desc&apili key=7e55a88ece9f03408b895a96
cl1487979"

#-H{ﬁ ril-ij-i H QH |\:

{
"page": 1,
"total results": 10350,
"total pages™: 518,
"results": [

{

"vote count": 28,
"id": 138878,
"video": false,

"vote average": 10,
"title": "Fatal Mission",
"popularity": 3.721883,
"poster path": "/u351Rsqubnd36ZpbWxIpd3CpbJdW. jpg",
"original language": "en",
"original title": "Fatal Mission",
"genre 1ds": |
10752,
28,
12
]

"backdrop path": "/wNg5uqVDT7a5Glb97ffYf4dhxzYz.jpg",
"adult": false,

"overview": "A CIA Agent must rely on reluctant help from a female spy
in the North Vietnam jungle 1n order to pass through enemy lines.",
"release date": "1990-07-25"

Fo
]
}

AT ME ] fastjson KAENTIXAS JSON £idit. 7F app LA N build.gradle s N LL R
< i

. 245
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dependencies {

//https://mvnrepository.com/artifact/com.alibaba/fastjson

complle group: 'com.alibaba', name: 'fastjson', version: '1.2.39'
}
val jsonstr = URL(VOTE AVERAGE API) .readText (Charset.defaultCharset())
try {

val ob] = JSON.parse(jsonstr) as Map<*, *>
val dataArray = obj.get("results") as JSONArray
/ /TODO

} catch (ex: Exception) {

}

XA HEIX S dataArray IR FATTHY MovieContent X 22 H .

dataArray.forEachIndexed { index, it ->

val title = (it as Map<*, *>).get("title") as String

val overview = 1t.get("overview") as String

val poster path = i1t.get("poster path") as String

addMovie (Movie (1ndex.toString(), title, overview, getPosterUrl (poster path)))
}

Hj1, addMovie /LR

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)

}
}

SN J5 HF 1 0l B i MovieDetailActivity . MovieDetailFragment . MovieListActivity JZ
activity movie list.xml. activity movie detail.xml., movie detail.xml. movie list.xml. movie

list content.xml A, B DA EATTHEAT A4

14212 HBIIFRIAME

MovieListActivity +& FL 52412 UL ) Activity, fCAS a0 |

package com.easy.kotlin

import android.content.Intent

import android.os.Bundle

import android.support.v7/.app.AppCompatActivity
import android.support.v7/.widget.RecyclerView
import android.view.LayoutInflater

import android.view.View

import android.view.ViewGroup

import android.widget.ImageView

. 246
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import android.widget.TextView

import com.easy.kotlin.bean.MovieContent

import com.easy.kotlin.util.HttpUtil

import kotlinx.android.synthetic.maln.activity movie detail.*
import kotlinx.android.synthetic.malin.activity movie list.*
import kotlinx.android.synthetic.main.movie list.*

import kotlinx.android.synthetic.main.movie list content.view.#*

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 contalner != null) ({
mTwoPane = true

}

setupRecyclerView (movie list)

}

private fun setupRecyclerView (recyclerView: RecyclerView) {
recyclerView.adapter = SimpleltemRecyclerViewAdapter (this, MovieContent.
MOVIES, mTwoPane)

}

class SimpleltemRecyclerViewAdapter (private val mParentActivity: MovieList-
Activity,
private val mValues: List<MovieContent.Movie>,
private val mTwoPane: Boolean)
RecyclerView.Adapter<SimpleltemRecyclerViewAdapter.ViewHolder> () {

private val mOnClickListener: View.OnClickListener

init {
mOnClicklListener = View.OnClickListener { v ->
val 1tem = v.tag as MovieContent.Movie
1f (mTwoPane) {
val fragment = MovieDetailFragment () .apply {

arguments = Bundle ()
arguments.putString (MovieDetallFragment.ARG MOVIE ID,
item.id)

}

mParentActivity.supportFragmentManager
.beginTransaction/()

.replace(R.1d.movie detail container, fragment)

.commit ()
} else |

val intent = Intent (v.context, MovieDetailActivity::class.

java) .apply {
putExtra (MovieDetailFragment.ARG MOVIE ID, 1item.id)
}

v.context.startActivity(intent)
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override fun onCreateViewHolder (parent: ViewGroup, viewType: Int):
ViewHolder {
val view =
LayoutInflater
.from(parent.context)

.1nflate (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 (1tem.posterPath))

with (holder.itemView) {
tag = item
setOnClickListener (mOnClicklListener)

}

override fun getItemCount(): Int {
return mValues.size

}

inner class ViewHolder (mView: View) : RecyclerView.ViewHolder (mView) {
val mIdView: TextView = mView.1d text
val mTitle: TextView = mView.title
val mMoviePosterImageView: ImageView = mView.movlie poster 1mage

X NV AT Jay SCAE A3 o an b
activity movie list.xml /401

<?xml version="1.0" encoding="utf-8"?>

<android. support.design.widget.CoordinatorLayout
xmlns:android="http://schemas.android.com/apk/res/android"

. 248 -

xmlns:app="http://schemas.android.com/apk/res—-auto"
xmlns:tools="http://schemas.android.com/tools"
androild:layout width="match parent"

android:layout height="match parent"
android:fitsSystemWindows="true"
tools:context="com.easy.kotlin.MovieListActivity">

<android. support.design.widget.AppBarLayout

android:1d="@+id/app bar"

android:layout width="match parent"
android:layout height="wrap content"
android:theme="@style/AppTheme.AppBarOverlay">

<android.support.v’/.widget.Toolbar
android:1d="@+i1d/tooclbar"
android:layout width="match parent"
android:layout height="?attr/actionBarSize"
app:popupTheme="@style/AppTheme.PopupOverlay”™ />

</android. support.design.widget.AppBarLayout>
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<FrameLayout

android:1d="@+id/frameLayout"
android:layout width="match parent"

android:layout height

_n

match parent"”

app:layout behavior="@string/appbar scrolling view behavior">

<include layout="@layout/movie list" />

</FrameLayout>

</android. support.design.widget.CoordinatorLayout>

movie listxml LU0 |

<?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:i1d="@+id/movie list"

—mn

android:name="com.easy.kotlin.MovielListFragment"

androild:layout width="match parent"

android:layout height

match parent"”

andrmid:layout_marqinLeftz"lEdp"
androld:layout marginRight="16dp"
app:layoutManager="LinearLayoutManager"

tools:context="com.easy.kotlin.MovieListActivity"
tools:listitem="@layout/movie list content" />

movie list content.xml /U1 | -

<?xml version="1.0" encoding="utf-8"?>
<FramelLayout 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="7?attr/selectableltemBackground”

android:orientation="horizontal">

<TextView

android:1d="@+i1d/1d text"
android:layout width="wrap content"

android:layout height

android:layout margin="@dimen/text margin"
android:textAppearance="7?attr/textAppearancelListItem" />

<ImageView

—mn

wrap content”

android

<View
android:
android:
android:
android:
android:
android:
android:

:1d="@+1d/movie poster 1mage
android:
android:
android:

layout width="match parent"
layout height="match parent"
scaleType="centerCrop" />

1d="@+1d/title background"
layout width="match parent"
layout height="48dp"

layout gravity="bottom"
alpha="0.8"

background="@color/colorPrimaryDark"

gravity="center" />
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<TextView
android:1d="@+1d/title"
android:layout width="match parent"
android:layout height="48dp"
android:layout gravity="bottom"
android:gravity="center"
android:paddingLeft="@dimen/activity horizontal margin"
android:paddingRight="@dimen/activity horizontal margin"

android:textColor="@android:color/white"
android:textSize="12sp" />

</FrameLayout>

R 52 91 2 B AT JR) 1) UL ROCR E anfE] 14-36 Frors.

v 4 EL0

ltem 0

Item 1

7

&l 14-36 4| 22 ) FEAA AT JR)

14213 M EEIEEBECEE ViewAdapter

{EG) 4 MovieListActivity o8 F2 H 75 B 7=l by [ 20, X S8 804 i ViewAdapter 2K 7K
A, AN AR
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override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)
setContentView (R.layout.activity movie list)

setSupportActionBar (toolbar)
toolbar.title = title

1f (movie detail container !'= null) {
mTwoPane = true

}

setupRecyclerView (movie list)

}

private fun setupRecyclerView (recyclerView: RecyclerView) {
recyclerView.adapter = SimpleltemRecyclerViewAdapter (this, MovieContent.
MOVIES, mTwoPane)

}

fE Em B AR RS b oE T — 4k 3k RecyclerView.Adapter [ SimpleltemRecycler
ViewAdapter 8, K3k View 22 B R EAh, SCILEER SRR . View £ 7R
B A\ Adapter HURHUTFEILHI K . Adapter §1 D740 ILSE BN GAC R — N> View,
Ul View B A%, BT Adapter LR

14214 #MEFEEBIRT

{F PR 2% SimpleltemRecyclerViewAdapter.onBindViewHolder) ', & View A5
Model Z0 198 » HoH i 2R 2 B s Fr AIRATT AL Ja SCA ] 1 ImageView,
XTIV AT Ja) A /& movie list content.xml, fUASAN -

<?xml version="1.0" encoding="utf-8"?2>
<FrameLayout xmlns:android="http://schemas.android.com/apk/res/android"
androild:layout width="match parent"
android:layout height="320dp"
androild:layout gravity="center"
androild:layout margin="0dp"
android:clickable="true"
android: foreground="7?attr/selectableltemBackground”
android:orientation="horizontal">

<TextView
android:1d="@+1d/1d text"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout margin="@dimen/text margin"
android:textAppearance="?attr/textAppearancelListItem" />

<ImageView
android:1d="@+i1d/movie poster image"
android:layout width="match parent"

android:layout height="match parent"
android:scaleType="centerCrop" />

<View
android:1d="@+i1d/title background"
android:layout width="match parent"
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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="center"
android:paddingLeft="@dimen/activity horizontal margin"
android:paddingRight="@dimen/activity horizontal margin"
android:textColor="@android:color/white"

android:textSize="12sp" />

</FrameLayout>

UT st ROR A 14-37 P .

B 1am

il EE

ImageView

%] 14-37 movie list content.xml Afi Jaj UT ¢ 5 %]
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5112 T B A A B A A PR 2% 42 TmageView, AT s XML ARHS U

<ImageView
androld:1d="@+1d/movie poster 1mage"
android:layout width="match parent"
androld:layout height="match parent"
android:scaleType="centerCrop" />

X B HHE KA P URL kg 7s 8 F, ImageView 2545 setlmageBitmap /777, W[ L)
H#wE Bitmap P 2. O N EEIACHS

holder.mMoviePosterImageView.setImageBitmap (HttpUtil.getBitmapFromURL
(1tem.posterPath))

ik URL 55 Bitmap & Fr 503 i ACHS /2

object HttpUtil {
fun getBitmapFromURL (src: String): Bitmap? {

try {
val url = URL(src)
val 1nput = url.openStream()

val myBitmap = BitmapFactory.decodeStream (input)
return myBitmap
} catch (e: Exception) {
e.printStackTrace ()
return null

14.2.15

H
L]
Q&

MovieDetailActivity A4 CRLEZTEIG 0L ACA AN .

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.maln.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()
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supportActionBar?.setDisplayHomeAsUpEnabled (true)
1f (savedInstanceState == null) {
val arguments = Bundle ()
arguments.putString (MovieDetailFragment.ARG MOVIE 1D,
intent.getStringkExtra (MovieDetailFragment.ARG MOVIE ID))
val fragment = MovieDetailFragment ()
fragment.arguments = arguments
supportFragmentManager.beginTransaction ()
.add(R.1d.movie detail container, fragment)
.commit ()

override fun onOptionsItemSelected(item: Menultem) =
when (1tem.itemId) {
android.R.id.home -> {
navigateUpTo (Intent (this, MovielistActivity::class.java))
Lrue

}

else -> super.onOptionsItemSelected (item)
}

Horp, 745 00 AT J5) XML S0 /2 activity item detail.xml, JACAL A .

<androild.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"
androild: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:1d="@+1d/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:i1d="@+1i1d/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="@+i1d/toolbar">

<android.support.v’/.widget.Toolbar
androld:1d="@+1d/detail toolbar"
android:layout width="match parent"”
android:layout height="?attr/actionBarSize"
app:layout collapseMode="pin"
app:popupTheme="@style/ThemeOverlay.AppCompat.Light" />
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</android.support.design.widget.CollapsingToolbarLayout>
</android.support.design.widget.AppBarLayout>

<android.support.v4d.widget.NestedScrollView
android:1d="@+1d/i1tem 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:1d="@+i1d/fab"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout gravity="center verticall|start"
android:layout margin="@dimen/fab margin"
app:layout anchor="@+id/item detail container"
app:layout anchorGravity="topl|end"
app:srcCompat="@android:drawable/stat notify chat" />

</android.support.design.widget.CoordinatorLayout>

AT THE F 52 7F 17 1) Fragment [ & 75 i3] NestedScrollView H:

<androild.support.v4d.widget.NestedScrollView
android:1d="@+1d/movie detail container"
android:layout width="match parent"
androld:layout height="match parent"
android:fitsSystemWindows="true"

app:layout behavior="@string/appbar scrolling view behavior" />

F 52 1E ] Y Fragment /UAY /2 MovieDetailFragment:

package com.easy.kotlin

import android.os.Bundle

import android.support.v4.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.maln.activity movie detail.#*

import kotlinx.android.synthetic.malin.movie detail.view.*

class MovieDetailFragment : Fragment () {
private var mlItem: MovieContent.Movie? = null

override fun onCreate(savedInstanceState: Bundle?) {
super .onCreate (savedInstanceState)
1f (arguments.containsKey (ARG MOVIE ID)) {

mItem = MovieContent .MOVIE MAP[arguments.getString (ARG MOVIE ID) ]
mltem?.let {
activity.toolbar layout?.title = 1t.title
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override fun onCreateView(inflater: LayoutInflater, container: ViewGroup?,
savedInstanceState: Bundle?) : View? {

//9FE movieDetailView

val movieDetalilView = inflater.inflate(R.layout.movie detail, contailner,

false)

mltem?.let {
movieDetallView.movie poster 1mage.setImageBitmap (HttpUtil.
getBitmapFromURL (1t .posterPath) )

movieDetailView.movie overview.text ="8HTIr: S${it.overview}"
movieDetailView.movie vote count.text = "FTOrRE: S{it. vote count}"
movieDetailView.movie vote average.text="{F/: ${it.vote average}"
movieDetailView.movie release date.text ="&{THW:${it.release date}"

return movieDetailView

companion object {
const val ARG MOVIE ID = "movie 1d"

}

H.Ah ) Rayout.movie detail A1 J5) A’} movie detail.xml 41 |

<?xml version="1.0" encoding="utf-8"2>
<LinearlLayout 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/selectableltemBackground"

android:orientation="vertical">

<TextView
android:1d="@+i1d/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:1d="@+i1d/movie poster image"
android:layout width="match parent"
android:layout height="match parent"
android:layout centerVertical="true"
android:fitsSystemWindows="true"

android:scaleType="fitCenter" />

<TextView
andrﬂid:id="@+id/mﬂvie_mverview"
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android:layout width="match parent"
android:layout height="match parent"
android:padding="16dp"
android:textIsSelectable="true"

android:
tools:context

textSize="18sp"
="com.easy.kotlin.MovieDetailFragment" />

<TextView
android:1d="@+i1d/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:1d="@+id/movie vote count"
android:layout width="match parent"
android:layout height="match parent"
android:padding="16dp"
android:textIsSelectable="true"
android:textSize="18sp"

—m

tools:context="com.easy.kotlin.MovieDetailFragment" />

</LinearLayout>

14.2.16 H IR AR BIIKEL

H 56 X —> MovieContent %] R K A7t M\ APT sk HUH 2, ACAS4n |

package com.easy.kotlin.bean

android.os.StrictMode
com.alibaba.fastjson.JSON
com.alibaba.fastjson.JSONArray
java.net.URL

java.nio.charset.Charset
Java.util.*

import
import
import
import
import
import

object MovieContent ({

val MOVIES: MutableList<Movie> = ArrayList ()
val MOVIE MAP: MutableMap<String, Movie> = HashMap ()

val VOTE AVERAGE API = "http://apli.themoviedb.org//3/discover/movie?
sort by=popularity.descé&apil key=7e55a88ece9f03408b895a96c1487979&page=1"

init {
val policy = StrictMode.ThreadPolicy.Builder () .permitAll () .build()
StrictMode.setThreadPolicy (policy)
initMovieListData ()
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private fun 1nitMovielListData() {

val jsonstr = URL (VOTE AVERAGE APT) .readText (Charset.defaultCharset())
try {
val ob] = JSON.parse(jsonstr) as Map<*, *>

val dataArray = obj.get("results") as JSONArray

dataArray.forEachIndexed { index, it ->

val title = (it as Map<*, *>).get("title") as String
val overview = 1t.get("overview") as String
val poster path = 1t.get("poster path") as String
val vote count = 1t.get("vote count") .toString()
val vote average = it.get{"vote_average"}.tDString(}
val release date = 1t.get("release date") .toString()
addMovie (Movie (1d = index.toString(),

title = title,

overview = overvliew,

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 bestvZ2$posterPath"

}

data class Movie(val i1d: String,
val title: String,
val overview: String,
val vote count: String,
val vote average: String,
val release date: String,
val posterPath: String)

}

I Android 4.0 2 J& BRIA I ZRFERL AN RVFAE EZFE R s n 28 11 . A T TR A
AT IAE V7 ) (R 2640 Ry, #2 ThreadPolicy ¢ Fi 4 L VTFIa 1T V5 0] M 2% .

val policy = StrictMode.ThreadPolicy.Buillder () .permitAll () .build()
StrictMode.setThreadPolicy (policy)

IR Jri A FH —1~ data class Movie SKA7-fif 1 52 0 5 25040

data class Movie(val i1d: String,
val title: String,
val overview: String,

"-.H
>
%

* 258 ¢



14 %= A Kotlin 31T Android 77 &

val vote count: String,
val vote average: String,
val release date: String,
val posterPath: String)

14.2.17 BcE AndroidManifest.xmi

= 5T AndroidManifest.xml /4N 20T

—m

<?xml version="1.0" encoding="utf-8"?2>

| -

<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=".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>

A FATTEE T 0] R 2%, PIr LA S8 I EL T fic

<uses-permission android:name="android.permission.INTERNET" />

14.2.18 FTEl %= =M

BRI 2@ TR, gy v W & 14-38 s .
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e B 12:59

= Ff877: 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.

Spider-Man: Homecoming ( 2017-07-05 ) Score: 7.3

5. 7.3

Y153 /7E8:. 4181

£1THHEA: 2017-07-05

% 14-38 A 2 ULTH % 14-39 HEIEH I

143 K = v 4

Android 220 LS 5| FT L APT TG AR AEAR A A S5 0 2 3K 3 3 A1 1% 1) Kotlin iF 55
128 71. 735k, Kotlin [ Android #1.1%] DSL Anko nJ LAilFAT] M ZEA% 1 XML AL BC S
H i JECH K

FeATn] DIRAE Java o —4 7 #4861l Android JT &< #it47 U/, W1 Butter Knife, Realm,
RecyclerView %%, 28, i ] Kotlin £ pliX LE7EHE T Android JF %, BEREWs H P48 FH 3Al]
ZRIBTTREE, X EEWS M Java i 5. Android API f#JBR &I i ik, XA
bf . Ak, Android Al /& Kotlin 1R .

AT T REYEAS H I /2 https://github.com/Android-Kotlin/MovieGuideDB .

""h.ll
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