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PREFACE

Introduction to Java Platform



What s Java

o Javag— | FEX, #XE, fEZ, BFZXRIEMIX RN EHFRZIE

o JavafRit —X%ES, F4E1T (write once, run anywhere), BlJavaZgi%

HF P XA R MRIEE R RS L Javalz TR IR BT

o JavafRiIE@BIFRE M

o JavaB—I]1£CiEZ

e M1995FFiR, HEBAMIavaERIRETHRA EMTEEHMNESR
SZMARBALX

o JavaZSNARRMIT. xAMBA. FRRI NREESZ—




History of Java

e 1991, James Gosling, C++ and Oak

e 1995, Sun Microsystems and Java 1.0

e 1996, Dynamic Web & Java Applets

e 2006, Java EE, Java SE, Java ME

e 2007, Java visual machine is opened under GPL

e 2009, Sunset of the Sun

e 2014, Java 8 reached General Availability

e 2018, Java 10 started to adopt Time-Based Release Versioning
e Today, Java 17 is current LTS, Java 18 GA, Java 19 RDP 2



Why Java

e Easy!
e Cross-Platform

e Rich and Reliable Ecosystem

e Forward evolution with backwards compatibility

e Performance



Why NOT Java

e Performance?

e EXRIBAVIBESHHIZE T NIERANES| A
e JavaScript, PythonF i EEWRM TN EASRAANET =

e Go, RustFHHE1ES BRI
e Kotlin, Scala, Clojure, GroovyZEJVMEH
A9 EL D 158 I

15 = e it 7 F

o Kotlink18 7 Googlet9 & BkF1Android=

=N E S

JJava4i

"SRG

o Scalathy R ERITEIEF 58 KRIZRIA BE /7 < B DRI BN F 20 B Sieh

M 73 % T\ £ HE 2 38 3L R XK LD



Before we start,

Let's recognize some terms of Java

e JDK, Java Develop Kit, JavaFF AT B

e JRE, Java Runtime Environment, Javalz{THS I 1=

e JVM, Java Virtual Machine, JavaE {1/l

e OpenDK, FFiRJavaEE LMW SIEALR

o LTS, Long Term Support, <EIZ #FhR AR

e IDE, Integrated Development Environment, £k 215




Chapter O
Installation of JDK & IntelliJ IDEA



Eclipse Adoptium

e TLDR: Eclipse AdoptiumeE— "M ieHt—KIEFE S —REE RASEY
JDKAY M
o XKAEIR

e OpenJDKW%MX TLE9: /}?\El‘j, *.u:t E 78 E.I*DQH,/\%BTIE'T TEE:
H944 #2 i 7R

o 2017 FE B &IAdoptOpen)DKINE 2 —NMEH—KIEFESFM—K
A EMRARIDKIIMLG, BERNBREMET ZMHESHMEFIINLES

o Eclipse AdoptiumzZAdoptOpen) DKHY4R{EE
o EfJIREAOpen)DKY ZhRFRYEclipse Temurin



https://adoptium.net/

Java Version

e TLDR: ENREIM KB FHRALTS, Java 1785 04 /RIRFE R0 B in
TR JavaX 5 A IRIZ 1715 48

e S Javas

ANES *&V\]ﬁo

o XKAEBR

o JavaBIBEFFEMARAHE, KRN /GEEE

£ BELE IR,

‘E & RUERI @]

I—jjftagﬂ’ﬂg
o Etk, M [JEP 322 JavalO]FF
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https://openjdk.org/jeps/322

Install JDK (Eclipse Temurin)

s FRIERGAER: #NILE, R TFEH, WhHRxE

e macOS & Homebrew

S brew install --cask temurin

S brew tap homebrew/cask-versions

// Install latest JDK18

S brew install --cask temurini7

e Linux

§ apt install temurin-17-jdk

S yum install temurin-17-jdk

// Debian/Ubuntu
// CentOS/RHEL/Fedora

S zypper install temurin-17-jdk

// openSUSE

Jigd



Install JDK (Eclipse Temurin)

X}

e YR TemurinMiILzyE Linux]E NEIREWRIE, B LME,

e Homebrew¥dl R Tz RE 2, FEENHIxENIE

JTUNAE1
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https://mirrors.tuna.tsinghua.edu.cn/help/adoptium/

Other OpenJDK Distribution ?

e Azul Zulu

e BellSoft Liberica JDK

o FMH

MRS E—ENAZE, A EH!
o IR JDKSFEARM Machy#4 # i A
o IR JavaF XL 15

e GraalVM

o OracleF & F—CJDKFEFHZI1ESH
o JgJavadmiFE N A 88 DAE bR A EE o 1R 24x
o RS MEEPYthon, R, RubyZFHiE=Iz1THY

z AL
o0k ===

IS}


https://www.azul.com/downloads/
https://bell-sw.com/pages/downloads/?
https://www.graalvm.org/

First Command

S java --version
openjdk 17.6.3 2022-064-19

OpenJDK Runtime Environment Temurin-17.0.3+7 (build 17.0.3+7)
OpenJDK 64-Bit Server VM Temurin-17.0.3+7 (build 17.6.3+7, mixed mode)
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Codelab 0-1: helloworld

P =1 (@Y [ Y oY aR VAR Rl codelab/chapter<i>/src
Helloworld. java

Helloworld {
mailn
System.out.println(

codelab/chapter®/src § javac Helloworld.java
codelab/chapter@/src $ java Helloworld
helloworld




Codelab 0-1helloworld

[JEP330, Javall]lLaunch Single-File Source-Code Programs

codelab/chapter8/src $ java Helloworld. java
helloworld
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Codelab 0-1: helloworld

public class Helloworld A= e A/\i':'x . JavaftlE Sl
B E XN SBERERE—1TLHFE, E’k%}d—ﬁﬂ]ﬁ(ﬁ:%ﬂﬁﬂ

M public static void main(String[] args) | JaVaEI’\JIZI%z—Eﬁf,
String[] args AR ERE € e
systen-ou LA

XMl System.out.println("helloworld"); k

orint

1.

ﬁ

LL
=
c
v




Codelab 0-1helloworld

[JEP222, Java 9] BEAIM: The Java Shell (Read-Eval-Print Loop)

S jshell

jshell

| Yll{ER JShell -- ARAS 17.0.3

| BERETEIZERA, 1B#A: /help intro

jshell> System.out.println(
helloworld

18



JetBrains IntelliJ IDEA

e https://www.jet

brains.com/idea/

e HRIExMEA. {EFHm&l jZA7Java

e IntelliJ IDEA Community EditionE % & H

IDE

JavailE =5, o, MESHRAEIEN]Dockersz #5
e IntelliJ IDEA Ultimate@ W &FEAr A, XHEFEESIHT, W RIEZRZIF,

Webf R, HiRHEE-
femails. thu edu.on QAL

o &
=

(B, miEMER RS

H15 JetBrains=4

B AR BN £ 53

DRARAR, BEEIE 7 EAMAY

s -

iro


https://www.jetbrains.com/idea/

Chapter 1

Basic language structure

20



Java is a C-stylelanguage

Comments

// This is a one-l1ine comment

/*
* This is a multi-1ine comment
*/

/**
* This is JavaDoc
*/

21



Java is a C-stylelanguage
Variable Declare & Assighment / Data types

jshell>

| Ymte = ] = I

51X .
| AFEB/AIERE: M RiRE
| c = ;
| A_A
jshell>

C ==>

jshell> c = (

(o>




Java is a C-stylelanguage

Variable Declare & Assighment / Data types

SRR, 2. 4. 8T HF SR
. BAM: e

» BHEME:
=y Ao

o FIG: 2F T Unicode=FfF

o EIANF




Java is a C-stylelanguage

Operators: Arithmetic

jshell>
S2 ==>
jshell>
S3 ==>
jshell>
S4 ==>

jshell>
S5 ==>
jshell>
S6 ==>
jshell> -
§0 ==> -

%

jshell>
a ==>

jshell>

24



Java is a C-stylelanguage

Operators: 4 B

jshell> a=1;

a ==>

jshell> ++a
S SEPS
jshell> --a
S ==>

jshell> a++
S ==>
jshell> a--
S ==>




Java is a C-stylelanguage

Operators: Bitwise
jshell>
S ==>

jshell>
S ==>

jshell>
S ==>

jshell> ~
$ ==> -




Java is a C-stylelanguage

Operators: Compare

jshell> a =D
$ ==>

js
a
o

jshell> a >= b
jshell> a < b 86 ==>

S ==>

jshell> a > b
$ ==>

jshell> a <= b
S ==>

jshell> a == b
$ ==>

27



Java is a C-stylelanguage

Operators: Logic

jshell>
S ==>

jshell>

S ==>

jshell> !
S ==>

28



Java is a C-stylelanguage

Operators: String

jshell> +
S ==>

jshell> + (1 + )
S ==>

jshell> System.out.println( )
hello
world

jshell> System.out.println( )
Col1 Col2



Java is a C-stylelanguage
Function / Method Syntax

S :

| BAlE B mul(

jshell> mul(, )
S ==>

30



Java is a C-stylelanguage

Control Flow:

canIGetA
(score >= 1) {
System.out.println(

(score >= 1) {
System.out.println(

{
System.out.println(

>
>
>
>
>
>
>
>
>
>

: }
...> )
| BE6IEZE AE canIGetA(




Java is a C-stylelanguage

Control Flow:

jshell> canIGetA( )
Good Job! You got a

S2 ==>

jshell> canIGetA( ")
Keep Going! You can better!

S3 ==>

jshell> canIGetA(")
Emm... What happends?

S4 ==>




Java is a C-stylelanguage
Control Flow:

S :

| BtIE #HE ged(

jshell> gcd(
S ==>

53



Javais a C-stylelanguage
Control Flow:

calculate
res:

(op) {

}

>
L>
L>
>
L>
>
>
>
>

: res;
Lo0> )
| BflI# %A calculate(




Javais a C-stylelanguage
Control Flow:

jshell> calculate( ,
S6 ==>

jshell> calculate( ,
§ ==> -

jshell> calculate( ,

S8 ==>

jshell> calculate( ,
SO ==>

jshell> calculate( ,
§ 0 ==> -

35



Java is a C-stylelanguage
Control Flow:

isPrime

( a = |; a <=
(isPrime(a)) System.out.print(a +




Javais a C-stylelanguage
Control Flow:

java.lang.Math;

X,

( (x = Math.random()) < ) {
System.out.println(x + ) ;




Java is a C-stylelanguage

Control Flow:

X = Math.random();

(x < ) ;

jshell> x // is a random double >= 0.8

X ==>

38



Other basic syntax & API
[JEP286, Java10] type inference

jshell> mapOfMap = HashMap<String, Map<String, String>>()
mapOfMap ==> {}

jshell> mapOfMap.put/( , Map.of(
S ==>

jshell> mapOfMap
mapOfMap ==> {Java={Paradigm=00P, Type=Strong-Typed}}

jshell> mapOfMap.forEach(
C> ( key, val) -> System.out.println(key +

Java : {Paradigm=00P, Type=Strong-Typed}



https://openjdk.org/jeps/286

Other basic syntax & API

[JEP378, Javal5]Text Blocks
B 2 & MNFERFEIRRN X AL TextBlock,

AR 52 Y AE .nm\ﬁ%x o DIESEZ

40


https://openjdk.org/jeps/378

Other basic syntax & API

[JEP378, Javal5]Text Blocks
3 B 4T

{&

41


https://openjdk.org/jeps/378

Other basic syntax & API

[JEP378, Javal5]Text Blocks

ERAMRIRRTRALNSG, SURRSKSBERNRTE, TEE
BEToE, MIESmEg:

42


https://openjdk.org/jeps/378

Other basic syntax & API
Array

jshell> [] intArr

intArr ==> [10] {

jshell> intArr[ ]

S ==>

jshell> intArr[ ©]

| B®%H1= java.lang.ArrayIndexOutOfBoundsException: Index out of bounds length
| at (# :1)

jshell> ( i : intArr) System.out.print(i)

jshell> intArr.length
S ==>

jshell> [] intArr2 =
intArr2 ==> [16] {




Other basic syntax & API

jshell> matrix = [Z1[°];

matrix ==> [10] | [-] {

jshell> ( i =0, i<y, i++) A

o> ( j = 8; j<5; j++) {

... matrix[i][j] = 1 * j;
ClL> }
Lo0> )

jshell> matrix

matrix ==> [211] |




Other basic syntax & API
Array Utility

jshell> java.util.Arrays;
jshell> Arrays.sort(intArr)

jshell> intArr

intArr ==> [16] { @, ©, 0, 1, 1,
jshell> Arrays.binarySearch(intArr,

S ==>

jshell> System.out.println(intArr)
[I@2d6eabae
jshell> System.out.println(Arrays.toString(intArr))

[ ) ) ) ) ) ) ) ) ) ]
jshell> System.out.println(Arrays.deepToString(matrix))

[[e, o, @, 6, @], [e, 1, 2, 3, 4], [e, 2, 4, 6, 8], [6,




Other basic syntax & API
Array Utility

APl Ref: java.util.Arrays

e APIZ WA FFEIZL] Application Programming Interface, ##iA T Java
REMMIMBENINEE. FRAE. FREBIFER.

e JavaDoc2ZNENEMISAZINAIAPIXEIN AT, JavalinEEZZEX
M, Rl API RefRifE, ‘JavaDoc*_EJZE’]

e JavalmEERABFE, £ETHEAR, FREIE. Ef. BREAPIXHEHEZER
oA ABJavafliBE—F,

H]



https://docs.oracle.com/en/java/javase/17/docs/api/java.base/java/util/Arrays.html
https://docs.oracle.com/en/java/javase/17/docs/api/

Other basic syntax & API

String s =
s.length()
s.split(
String[ ] {
s.concat(

s.contains(

s.charAt()




Other basic syntax & API
String

.replace(
.toUpperCase()
.toLowerCase()
.startsWith( )

.endsWith(




Other basic syntax & API
String

String(

.equals( String(

.equalsIgnoreCase(

APl Ref: java.lang.String

49


https://docs.oracle.com/en/java/javase/17/docs/api/java.base/java/lang/String.html

Other basic syntax & API

Console 1O

jshell> System.out.println(
I Love Java

jshell> System.out.print(

I Love Java

jshell> System.out.printf(

I Love Java

$°7 ==> java.io.PrintStream@4d95d2a2

50



Other basic syntax & API

Console 1O

java.util.Scanner;
input = Scanner(System.in);
input.hasNextInt()

input.nextInt()

input.hasNextBoolean()

API Ref: java.util.Scanner

S


https://docs.oracle.com/en/java/javase/17/docs/api/java.base/java/util/Scanner.html

Other basic syntax & API

BigInteger §BigDecimal

jshell> java.math.BigInteger;
jshell> +

|  fEIx:

| EBEKRK

| +

| A

jshell> BigInteger( ) .add(BigInteger.ONE)
S ==>

jshell> BigInteger( ) .isProbablePrime( )

S ==>

APl Ref: java.math.Biglnteger

52


https://docs.oracle.com/en/java/javase/17/docs/api/java.base/java/math/BigInteger.html

Other basic syntax & API

jshell> java.math.BigDecimal;

jshell>
S ==>

jshell> BigDecimal( ) .add(
S ==>

jshell> BigDecimal(
S ==>

APl Ref: java.math.BigDecimal

BigInteger §BigDecimal

BigDecimal( ))

) .toEngineeringString()

53


https://docs.oracle.com/en/java/javase/17/docs/api/java.base/java/math/BigDecimal.html

Other basic syntax & API

jshell> Math.
E IEEEremainder




Other basic syntax & API

jshell> Math.sin(Math.PI / /)
S ==>
jshell> Math.floor( )

S ==

jshell> Math.log(Math.E)
S ==>

jshell> Math.pow( , )
S ==>

jshell> Math.sqrt( )

S ==>

API Ref: java.lang.Math

P'o


https://docs.oracle.com/en/java/javase/17/docs/api/java.base/java/lang/Math.html

Codelab 1-1a +-*/*&| b
:

o /R AL

o AR ETTEHE. H

MANGRAZRLE
o HIMMEIV: FETITITRSG
o B WTEERMBEIFERX

Oy EF

+ 2 LS

n—70,  DATRE

56



Codelab 1-2QuickSort

LI codelab/chapter1/src/Lab2.java
SR hublic static void quickSort(int[] arr)
o iZ1T B /555 BRI MISCEAY IEf i

57



Chapter 2
Fundamental OOP

58



What is OOP

e OOPERHMEINZEYFE Object-Oriented Programming B948 5
e OOPREREI%Z N X ObjectiHTHLRN—MRBIZE B

o WREEHH-

0 1% IR REF RIS

,JL, ) ‘mﬁﬂ J

%

-TEF AN — S HT B ARRNER

. BHENITAB N TAHRKAR., ERNRER
B)\TJM’EFE

e RZTFMNARSRUVMNIRE, ELBEANINN—EFIM Z11#EIES
12 % G IE TR A XAY{E BB OOPfE /AN 5C o) j5t

59



Terms used in OOP

o NTEFRIES, NEXESLHENRNIEHIR

—

IRHMAR T

o OOP HEX RImTE

e object WHR: IEMITHEIE
e class K TENXNRIIIEIR

/Al
I

AN AN, 5

& 2 BT R

60



Object

o object=FIBMITHNES

o FIE—RRFR I member variable, field, state, datass

e 1T N—RAR¥RN method, function, interface, protocolZ

e HEXN RRIERIERMNRAFZEE, MAHRIEwREPI IS SH
3%

o RI1AEEMMNIEBIE—EMNY protocol, tbll&1%EEBIKEIFE R
NS, XRMABENBZFNZE

61



Class

o classigobjecttiEhR, Eobjectf)EH

o classTEX T objectFRIBEHIEIEFIT N, Mobject

a2 7 BRI EEE

M NITANEERITSE
o classARE A AHAE —LIEMITH
e HONRBIZENWERRIZN:

(R aa=W class Car { /* ... */ )}

2. IR/ TR R
MRS EY S P Tl nyCar .move ()
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OOP in Java

o HAX L AMENR
o BEINFNIERBIFRI
o JavafE A 5/ FAREZEFITR
o JavaR BIR{EEE
e Javaifl B BN FEIEVLH

o IRABEXZMMEAE, mX
o Javaifl B LM FRIN KNS

==
[35r]
%%

=SSP ELNERUNERS delete
GC=Lij
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CodeLab 2-1Build a in Java

package tourofjava.ch2.lab1;

e JavalEFl & packageHLR LT,

o BRERAPNRIEREN, NMESXHBEREWER.

e OIRAFTHMELN, ERXEZFNFEZFZEZEUNEESFHEMXK
%, MXEBRBFAE

e RBEEE/NEHREIEZBILDIE




CodeLab 2-1Build a in Java

Declare a

public class Car { ... }

o PRI E 17 /o= ) K 5 F R0 —
N public RESEEE eIV enTa ]
X155 18]
o W Jclass field methodi 7= BE
o JavaBR 4 ) DTSRI ¢ S ¢ o

orivace [eES

REAEEA S public class

XN LR F A
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CodeLab 2-1Build a in Java

Declare a

o XPBERAKNIEE

66



CodeLab 2-1Build a in Java

Declare member fields

Car {

String brand;

String model;

String color;
enginePower ;
currentSpeed;
maxSpeed;
price;




CodeLab 2-1Build a in Java

Declare member fields

private String brand;

o o)zl + KRB + Pt (BERANEE)
. xﬂﬁ%ﬁﬁﬁﬁ%@
il

o
o R §J=Efe+

o AINE XN #Ia1E
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CodeLab 2-1Build a in Java

Declare member fields

« SIS NR RS RS S S, Fk T ERRE. MiSRN. Y
IR Y 5N, A E T RIS

Sl private final String finalVarQ
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CodeLab 2-1Build a in Java

Declare member fields

- g
TE(F

MmN EMRNET =,

Test {

EANERTNRMETSR, RELThEIE

System.out.println(Test. );

e BREFHHE
eEAXE

public static finallg
+ﬁg!ﬁ7\/]/7$2ﬂ7

kEB—1T =,

/70



CodeLab 2-1Build a in Java

141525 constructor

Car {

.brand brand;

.model model ;

.color = color;
.enginePower = enginePower;
.maxSpeed = maxSpeed;
.price = price;




CodeLab 2-1Build a in Java

141573 constructor

public Car(...)

o IR + £ + (S EIIR)
o AT #IRANREIE




CodeLab 2-1Build a in Java

141573 constructor

this.brand = brand;

o EER RIS EA AL EA S E T E e

« BERNELITEEBHER S22 0R, WEE [T

'3



CodeLab 2-1Build a in Java

sl ta 11 3R Instance Initialization Block
Y_*EJEEE IR SR E D MAZEIMAMLIR, ESEXAMESRIE

—/—

1T ZBUIB1T .

%

Test {
{ System.out.println(
Test {
System.out.println(

}
}

jshell> Test()
This is an Instance Initialization Block

This is a constructor




CodeLab 2-1Build a in Java

AR HIE 1L IR Static Initialization Block

GRS static {) QREE ORI Tt Il e A ﬂ/l\ﬂ%/\r*ﬁﬂ
B EIET— R, MEIEFLRA R ava BB RN,
=ED(, r@x HIERT, X MRE— AMm&Fﬁﬁ%ﬂhﬂ,%
BRAET—

/75



CodeLab 2-1Build a in Java

Member methods

Car {
move {
distance = currentSpeed / * timelnSec;
System.out.println( + distance + + timelInSec +
distance;

honk {
System.out.println(

introduce
System.out.println( + color + + brand + + model) ;




CodeLab 2-1Build a in Java

Member methods

o B35 A EE R X R — A9 )\ JE U

. BZJ\TU_/f'T}E TE X FER N EBRITT A/ PR EX

e ABEWAIBMERRARNMATEMAATE

o KA [ITEERY /5 AZA R T EATE XA RV A FHE D /THEE




CodelLab 2-1Build a in Java
Getters & Setters

Car {
String brand;

String getBrand {
brand;

setBrand
.brand = brand;

/78



CodelLab 2-1Build a in Java
Getters & Setters

e ERZINIBHT, RKBIM
A2 2N 1% B AR v By 73 0B A
o M-
o XY

o Xy

O

O

O

sEl boolean EEh I T

RTEENHFEFER , X fIa9A 8]

o0 sevonx

FE MR, — iR T

TRBEESHRE, XERBREEIT2HBINERNE, B2

DEFRRACHS B 504 A INEE

LlombokZE FEi#t T JmiEat4
Record

E A 75 AL
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CodeLab 2-1Build a in Java

Using class & object

Car
main
myCar = Car(
myCar.introduce();

myCar .honk() ;
myCar .setSpeed( ) ;
myCar .move ( ) ;
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CodeLab 2-1Build a in Java

Using class & object

var myCar = new Car("BMW", "X7", "Black", 250, 245, 1_000_600);

o (BRI R, XONRMEREE. REAEEHE avaE 5

=L
o = VHAS RAZS RN IESRS
o MREARBBEEXWiSE:, BAFRINRHELS B ERS




CodeLab 2-1Build a in Java

Using class & object

myCar.introduce();

o (B NERN RN/

82



Reuse classes

FIE ABBEXRASER

EERNRNIEXH, %EXT)’L—'ﬁﬁﬁE’Jﬁ%%D%ﬂE, AR ALCHIE
NEAZE, BIHEEBRIEKELFTIIZRRIEIE,

TERKNBEEN KPR EFLHR:

e 45 Composition

o 4X7% Inheritance




Reuse classes

Composition

e ARIENEEMELFRAESEETENNR (I5/H) .
o IRAJEE=1A: FAX? ABIHSE, PX
o tHERHmBE., EtHEmEFRNERENA

 ERMOEEF, RONXF AT T EIRAN SoEA R

Car {
String brand, model, color;




Reuse classes

Composition: HSH A T "has-a"x &

o« BATFLUZFHEN RIS E SR, BEASIIRIAE, W
o —iiEE H— |8

o — NSE BT T
o BBATENRRNERE, MrAINBYEER 5/ EFNEIFER L IEREITITE




Reuse classes
Composition: & X SR 1L

——te =

. FIEIREI, WRIAOSAMES IR, XETERBOHEE] LT

HES java.lang.NullPointerException

Demo {
String s1 , 82, s3, s4; // 1. definition
Demo { s2 ;) // 2. constructor

{ s3 = // 3. instance init

useS4

// 4. delayed init




Reuse classes

Inheritance

o A EHRINREEZNWNEERFN Z—

g TEJE?‘%E’JHM%, BEERTHE, ElavadR, IRAF&EE, BE
PETEAN jova. lang 0bject S MR aEPoE Tl

o BERRFEFEIMBEMNAE KEN L~ HIZEONRESIN, FHABIAE LS

AR {RIPRVIELF] 5 VA

V=] o tonds B T




Reuse classes

Inheritance

o Javaf RIFZEE, [RATET:

o MBEdiamond problem, EN#4fFEBHB/EEZONAERIZEE

B OSEIMAYIE X
o ZEMWATEHRANITNIES TRIBRMMBEANF




Reuse classes

Inheritance: HS3¥EAR T

HEY LB

1L 3 A Z RIEAIOOPIRIZA =

inside

Rectangle
Circle
Triangle

"i$'a " ;é %

ik ey

89



Reuse classes
Inheritance: BEIERAR T "is-a”" <%
153X MEIF o

S Rectangc R i ro1e bR T iangc AR

: Triangle CUOENE shape LU SRV

JRENERH 3F,\ é’ﬁ%ﬂ ] 7l RE S EERZAER

inside(double, double)

=7

, Bl
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Reuse classes
Inheritance: Override/E & 75 %

FERSUPWHARELNIZED, BRERZHIBEAT, FEFTERMBE SIS,
X EEoverride/E #7535, LUl iy Al
inside(double, double) EUECHFCRE:N

X, Y, r,
Circle ce. )
area { Math.PI * r * r; }

inside {
(x1 - x) * (x1 - x) + (yl -y) *(yl -y) <r *r;




Reuse classes
Inheritance: Override/E & 75 3%

FRWBHSEING, TERBEMRLSENIN, Javat(Eh
super ELE RGN RNE SRS TE -l s uper RV EFiES

superclass,

Person { String introduce { ... } }

Student Person {
String introduce {
.introduce() +




Reuse classes

Inheritance:

EHRLAFFEERRB NS AR S IRFEHIER, WRIESHBAXNS
EMEF RN TE, XS ALERINBRAREN A,
MRIBHAEE SRR E, o IMER [ LA iR s 2 Eg

R

Math.PI * r * r; }

73



Reuse classes

Inheritance:

AL IR1FE

ISR

java:

SEE2R NIV TPAN

RIEA B HREE

B 1=,

et

Math.PI

R IRN S

N

W/ .

7\ °

%24



Reuse classes

Inheritance:

AT E G XFtypo, FRTER e, FAEINERIDERAIRE RN
PR, W7 Intelli) IDEARR, & _%Eabeaiﬁzﬁ
5o

HEZJavaiZ/Z A 2 (LR EHIRY, FAFHIDEFIEN T i K ECHI BRI B HY
ZF a0,

95



Reuse classes

Inheritance: #J181L AL 3E

KB A AT LR, FTATTAEE B VA /A5 3R,
HR LM R ITEEN FERAF, IS, » 7T EMOMELX
B, BIEELHROERLLNIES.

N

4

%
25




Reuse classes

Inheritance: #JIG1L AL 2L

MRRKEBELSHWiESS, BALrFRNFMEWIE:E, WRKBENIEE,
= B AN TS HIERS .




Reuse classes

Inheritance: #JIG1L AL 2L

MBRLGH T BHMELE, BLFENAER <R EE

S =

Wiggs, MHEHXMED LTEFRIWIEZHH

)
L

98



Reuse classes
Inheritance: #JI84t, Q0

Person {
String name;
Person { .name

Student Person {
String university;
Student
GELEE
.university = university;

name:; }
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Reuse classes
Inheritance: ]80S

Student Person {
String university;
Student
.university = university;
GELEE

XfsuperfEARN I EMEZERNE—TET
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Reuse classes

Inheritance: #J181L AL 3E

MREIEN TR TR AN ERER QLSS 5, #, ETEIe)
m BT DMEN . (AR AT 2o E B,

PS: IR G X PR 5%, 18:E i EhIEI 7R #IE 1E B2 VI 72
EIFBRIAY, FEXENITEHKIFZE, FahEZErUEE—F,

101



Reuse classes

Inheritance: ]80S
TENAESIEERN:

Parent {
String name;
Parent .name = name; }

Child Parent {
Child() {
( .name) ;
// super(name);




Reuse classes

Inheritance: Upcasting & Polymorphism

EERNEBEYR R @ LEEH Upcastingfll 2725 Polymorphism,

UpcastingtElNE FEN R AZ BRI N E,

Shape shape = new Circle(©0, 0, 1);

Polymorphismig Y& X 3 35 BRI XY 1)

] R] BE{E

R 1THY, NHRIEFRERBEHITIED R,

shape.area(); // Invoking Circle#area()

0y 25 RYSCIN,

ZIRHEC

0 3



Reuse classes

Inheritance: Polymorphism in Depth

o IFMFR. MHiES ZEHY

o ZGHIF

1T, HERX

HE HY 1K 351

HEXNREZEFIRITIESN=AKERFE

IRR B Z BB E XA, [ESCHEIRITH

AAGRRE-AMNIE| =Ry NS

J5E)

104



Reuse classes

Inheritance: Polymorphism in Depth

y,u\_JLHzEﬂ'?F—I‘EE ZR FEEMXIRNSH EENAHE, BRENSG

REIZR—TEIRN R, BTHRITEMNGERES, W

drawLine(int, int, i

Shape {
Circle
Rectangle
Triangle
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Reuse classes

Inheritance: Polymorphism in Depth
BB BRI (A BB B AR A E STHT

gﬂ%/zﬁ ﬁlu\

{ shape.draw(getCanvas(
{ shape.draw(getCanvas(
{ shape.draw(getCanvas(

render

render
render

FTAIEX MMM 7 %20 EH’E:]’E, BEAIZRIMA—THFNEB . F3E
R E i —17 [ .

Ellipse /A GUI ESSD
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Reuse classes

nheritance: Polymorphism in Depth

MRRBZE, BAFERFERARIKRESREHERRISE LI :

render { shape.draw(getCanvas(

render { shape.draw(getCanvas(
render { shape.draw(getCanvas(

5

EE A RENRE, [EHEAARENAEIM, BIVSHEEEMIINIIA.,
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Reuse classes

Inheritance: Polymorphism in Depth

ZII]%G'Z 125, BLAERER—THEEEENNSR, Er]USSIETH
slis D RAE, AEERUZIFARKAEZRNINNESREANER K,

render { shape.draw(getCanvas()); }
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Reuse classes

Inheritance: Polymorphism in Depth

Vs

g%*%&*@iﬁ%ﬁcjfi .9&.\@ &

SNE XM ERERNITH, FIESTEIR

HT? S HYEHE IR AR R L

/ J\

A, RPAJBERY RIS

iRV, XA]

AHIE T HITA AR

E/J-lﬂ . f% E/J.?IL; é&, TEIEEJJ:t

ESSHNEIENEREZERT A

=M1
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Reuse classes
Inheritance: Polymorphism in Depth

JavaR N EMB SMEAZFFZE:
AR ERERIFNS

W staticfil] final Paprat etk ezt L X Wit

ZHRE
2. A AFESZS., IREFEREER, REREANEN TR ESE. N

5 2 I RYTA 1) RS ASE M AR ERIR 4 RE
LEEMFE R WA TR EB BN

E

i vatc PR RN a1 M

ﬁlu
110




Reuse classes

Inheritance: Downcasting

A LSRR AT S TR, REEEAN— TR SEORE R
Y et Lot £ MDY P4 java. lang .ClassCastExcept ion Etl

T ESSOE S RS M VUG 23] 11t anceo et

(shape Circle) {
Circle circle = (Circle) shape;

// do something with circle

}

iFl1



Reuse classes

Inheritance: Downcasting

— MNINEENE: [JEP394, Javalé] Pattern Matching for

(shape Circle circle) {

// do something with circle

}

2



Reuse classes

Composition vs Inheritance

o PP LA A IAE

=]

B SES: ST
s A ERTRIFEEFUT LI

BFEZE—TMERNEFO, F(ITUE

. QLEK_J %%Eﬁlﬂaﬁaﬁ&’% :FE

Beo iz ORYIGI, REER

S FTSCELANY RIN A KRR

. éﬂ‘é‘ﬁcﬁ'ﬁ-.-éb?ﬁt

T3]

, BlF3< %}i/uﬁ,J\E%éC;EE’JxﬁTFi'JﬁD

'3



Reuse classes

Delegate

LR%E, BfIrIBAL A

ZRR—5 AT AE— L AL

REWRFE LRF(EERAIIIEE:

Person { ... }
Bus HashSet<Person> { ...

bus = Bus() ;
bus.add( Person(
bus.add( Person(
bus.add( Person(

LR R B
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Reuse classes

Delegate

A, XTIRITHAY, —FE, 2HES5FENIE—WaEH, 5—L%k
Z, BlINEAS—TRENES., 53— FHH, BEERESB AR SRE—
EAREAEENEGEFSSI

BE, BNALTERMERZMUL#ENINEE, EABNBLTFEEINMAadd

remove size cleariXFPF1E S 1R XU IE

/lf"l

RZEMBNESIRME T A delegatem & )EN mixinZFi& ) B45 EFMBLE
1E| Java%/zﬁﬁ?&ﬂ’hn /fEZ}‘I o

¥l 5



Reuse classes

Delegate

Bus {
Set<Person> passengers = HashSet () ;
add { passengers.add(p); }

remove { passengers.remove(p); }
size { passengers.size(); }
clear { passengers.clear(); }

tJavad, FIAEBTAS+FuNiR xRV AXL W delegate,
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Reuse classes

Abstract class

REXKEMEFNEMERNEMFE, LW EEHREZINEEER, E
ENEOXIF LB R XIS, KWinEfgB)R AR+ =7 6ete

YER . 7EJavafr] A{E #5228 Abstract ClassSEZRiK,
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Reuse classes

Abstract class

MR XD B S M55 % Abstract Methods, i EEZSZHRFHH

~C++HFRpy AL ZZ LR 20

abstract Easal Spb S iy S g oy YN

MREXABEWREIZXEHIME, BAENNRER BRI
M= EERBEXH:

shape = Shape(); // Error

RIS, A NXE
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Base of all:

java.lang.Object EUECESNEZES
T oE S I BVt PR 3 ava. Lang . Object

REAREAN, 4002 7 NIRRT iR 0 A
HMN1IZEEENMEIZE I EHEIVESR

#l E

B String toString()

EL{{h bR

boolean equals(Object obj)

B int hashCode()

125 &

ERNRIEXBIFEEN:

B IR 2V 2 DL APISAS -

java.lang.Object

PRBEXZR

java.lang.Object

119


https://docs.oracle.com/en/java/javase/17/docs/api/java.base/java/lang/Object.html

Base of all: FEYEREL RS TS

IR FIF R

System.out. println GIEREEE =P Y SIE ST gt Y a1
_H’JT}LEE/H—;{_Icﬂﬂ]“%_‘kﬁl?éftﬁ?%'%%o 1B 17 21 % 4
AT AS. BRESEBNEEEER.

oWINGR) tostring () PEIBIEINES] < 7> e <7zttt > AN Circle@68be2be2

XERET LB, SENABEALAGLERIF, B ET&T‘E&&IDEAEEB
R — |T}L§I¥T

120



Base of all: FEYEREL RS TS

IR FIF R

IDEARE 7 A f (TR SUOE R, it

BHEN— Bl . [JEP280, JavaZ]’

TR T FRSEHIRAMEERIN, FUER ABULMER

String toString

18—, EMER

27 7

521



Base of all: FEYEREL RS TS

boolean equals(Object obj)

B 5 A ie it T RN R ASEEEE . SEREEE LM YE
#oht FHAFIROSSN, IE B ST [N AT DURIE Java E S E R I B &
BN 5 5 S ERIE A E M,

122



Base of all: FEYEREL RS TS

-t Il boolean equals(Object obj)
B &

equals PaRrAVE=DJrREbSiuuEld null BEE]

1. BRI%:
RSOt 3 < . equals(y) == y.equals(x)

SN EFLA 2 x  cquals(y) &% y.equals(z) [ x.equals(z) == true
4, —Fit: EEAE R IR 5 AR R S — K
oW X .equals(null) == false

X.equals(x) == true

123



Base of all: FEYEREL RS TS

-t Il boolean equals(Object obj)

(B2, EJavaR T IEFHRNRIBNLfr EE2— TR
RYSCI AR -

Class clazz))
/* WOREEBE T */;

i3iNE

=15, IR

124



Base of all: FEYEREL RS TS

-t Il boolean equals(Object obj)

-izu%ﬂﬁ/\sd%%l LEI ﬁBV\]’é E 18 [E]

: | NRFRZRIONR, B
g EZWHH

o BETX A

if (o == null || getClass() != o.getClass()) return false;

o MM AENXAETEESRRFRSXEMEE, —iRKIGAERZHY,

FINAEZHNEES RN, NREETRBR, W HIAAEEE
19, H4R, BEMSSIEREEEMERITIE.

2 5



Base of all:

-t Il boolean equals(Object obj)

o EEERR AT A
=E - El

o H ALY

> Ejj /? IE;EEE;
ﬁ%lu\x R giﬁ_l- L\/{-;FB'

], &

o HNNRI]
BI85t

(G35

java.lang.Object

422 AR 6918 %

il Objects.equals Eallujl

X EH R

Double.compare oy, 5'=|J H‘ﬁ

L] ARS (L Ak
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Base of all:
X EIER

S, MR=ITE, FBMRLE] DEAE 5] 2

IDEAB A

ik T o] ETdEl java . util.Objects.equals and hashCode (java 7+)
H B )% "Accept subclasses are parameter to equals() method"

ERl . SRR

2

java.lang.Object

/) "= 7 r—i

boolean equals(Object obj)

N J

N AaA—J J ., JU

L

-, MRIMRITET, BHRIFRLE

\'El'-l- e

SRHDEA

DA NN

27



Base of all: FEYEREL RS TS

BRI

B3I K &E’Jﬁ?ﬁl*imﬂwﬁﬁ HashSet A E L EE S Tl
TF H M 5 e

N = PR IUE -

(B ESPSE ST EVATILEICIN x . equals(y) == true ==

X .hashCode() == y.hashCode()
2. AEINRBIMERFIGERANE

N -quais() Gllnashoode ) LEIGLSE

(1L
NL

#. IDEARF{REIITE

128



Base of all: FEYEREL RS TS

RRSIRRER:

5T BRI RIS ORI, Javaift T (TSI 6 A
ITEEEIE, (RREE:

Class {

hashCode {

Objects.hash( /* BAETHRE */ );

129



Enhance Functionality

FEL—KTH, BI1EITE)
UNGENEES E’JIjJ‘ﬁ‘EH’JHUK #Z[] interface

interface EJUMMEL abstract class [NpiiiggazgiiE Sl

DIFEEN

I-|JI

BRI, EX—ATH, BIIHE

EAXINERAE, s R EX THRAE,

BARATFEAAE (BEREAEMIUBAFTEZRBRKLIIE)

T ik 7 55> () E] SRR AO S A, N T M S i E @AY
X, jj/\/\EﬁﬁliF”Eﬁ AL B T 4R ST 1FE — 26 ERI R

wll, LI

ZILRRITIEEY B, MAZSIARMAYSSILARE,
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Enhance Functionality

Using

Mﬁkﬂ HITHNE
NIz

inside

e Shape &

Ea'T’TE¥%%73)iE

eI A B f 5% 1

s 1



Enhance Functionality

Using

Shape {

o {&

¢ I%

L inter face Ll TS

-

inside

=) R NVE=L ¥l public abstract

Lt F B /RFEHR

IS 2



Enhance Functionality

Using

ELfth B RRY B2 St #1217 HE N RY(Z 2

Circle
r,
Circle

area { Math.PI * r * r: }

draw() { /* ... */ }
inside {
X *X+y *y<r*r,




Enhance Functionality

Using GG

{&

L implenents EG etk RO REE:

IZR

134



Enhance Functionality

staticRNE

L0 R AR R, BREFRNATE, MR
bublic statio final £ MEULET RIS T

Shape {
MAX_WIDTH = . MAX_HEIGHT =

width = Shape.MAX_WIDTH;

135



Enhance Functionality

methods

inter face [ORSSEE] static pRrMCIET VOOl oub1ic IS

Shape {
Shape createUnitCircle() { Circle( ",

unit = Shape.createUnitCircle();
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Enhance Functionality

methods

Javaf ¥ O A EE A THLA0 [SEIERY /5 0% .

Shape {
inside
outside

linside(x, y);
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Enhance Functionality

methods

o SRR HBUAR AT, Xt RE SHIEOMA T IS TER
T

e FOMNELERAMUBAEENAHESH, LLWFHIMES

PTIOI, 9TA S A A TLxLﬂa=U&ﬁ;fm
S 2 7 b £ PR e 2 5 T 2 5 — ) R

- R R RRSI, SHEAE ﬁg%&uﬁu@ 1351
180 B L 5 R ST SRR, 3 v o (R o 4 7 I £

a) R,

>

IS8



Enhance Functionality

methods

{BRIXNX 5|\ T diamond problem, BIZEII T A EBHERE LRGN /S
BRSO HIAYSEIL S,

fEavarh, FIRLIXMIER, 408 58X HERA0T RIS E D
I, MREERR A (ST SIEl, R LE

<interface_name>.super.<func_name> () ESEicRREL: ] Eadhe:::

139



Enhance Functionality

methods

Inter1 {
foo! ) { System.out.println(

Inter2 {
foo { System.out.println(

Interl, Inter?2 {

fool ) { Inter1. .foo(); }




Enhance Functionality

methods

: method VS class

o Tﬁuﬁﬂ%

e WIRMASLE

e, AT HEEFER—FHRIE?
L SIFEN L] inter face

REXTREENHIE, ﬁflﬁ%réﬂﬂ%*

¢ 1%

R E

2 — 2% 7 PR ]

A

LIRHERITIEE, WHEERE., MiSes

BT,

fBfC FIMERS, FRSE, XPRAPALHIER o BN SE I A 4

STEIIEF

141



Inner class

NER R ZEE X ERWERIR, NEFRIE X B FEE a5,

142



Inner class

RT SRR ENBREXR, NBEREEN—SME, BB IIENSMA
IO = VSN B/ VETPTE L8] private DA

Quter {
String name =

Inner {

String outerName {
name ;
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Inner class

MRELNH S EEREERREAIENSNRR, TR KIS
%

Quter {
String name =

Inner {
String name =

String outerName {
Outer. .name;

144



Inner class

IESNBR BE RO PIEL . MRFIEIBEN, BABARRIE
OB SRM93IE, HEm RS

Quter {
Inner { /#* ... */ }
Inner innerInstance {

}

// Outside of class Outer

OQuter outer = Outer() ;
Outer.Inner inner = outer.new Inner

145



Inner class

ANEBRIRE T IRBSEATH—M AN, BEEAERRAYTAEER], FhEl
AROABEZRFEHRAEBERZEOIMEFRNEARNR, XTEMHELET 4K
FMFRENRLS, STERE 7 LIUAT,

146



Inner class

NER R T A—M B ELAFANLIN SR, BEIREINELAISER], B
o] SMER IR AR R B AR RN R, A HXEXNREBRI AT EIINEXIRA
RO ISR A,

ne IE (ML ES e NESE N EEE Class 1 [ Class2 [iNMERK IR A D& N-
MAREXE N, AR LUy HAIHI IR 1 1502 N
B, SASREFHIRYE, HESEENEMINAERN, TEIKH
AEIESI VS EIES SPSE-3

XEISFTHEZTEEN=T"AEHEONTESZL, HAIFEZRT RSV
, BT REXI N RY TS A" IREN Se R RYSE A,
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Inner class

class ApplelLightning { /* ... */ }
class UsbTypeC { /* ... */ }
class UsbMicroTypeB { /* ... */ }

public class PowerBank {
private int powerlLeft;

class ApplelLightningImpl extends ApplelLightning { /* ... */ }
class UsbTypeCImpl extends UsbTypeC { /* ... */ }
class UsbMicroTypeBImpl extends UsbMicroTypeB { /* ... */ }

public ApplelLightning lightning { return new ApplelLightningImpl(); }
public UsbTypeC typeC { return new UsbTypeCImpl(); }
public UsbMicroTypeB microB { return new UsbMicroTypeBImpl(); }




Inner class

Local inner class

BEBAERR : A AR EZASEZEENFRABAE XL,

PowerBank {
powerlLeft;

AppleLightning lightning {

ApplelLightningImpl ApplelLightning { /* ... #*/ }

ApplelLightningImpl() ;
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Inner class

Anonymous inner class

= 2NERR: MR TNEAIEF:

PowerBank {
powerlLeft;

AppleLightning lightning {

AppleLightning() {
// Implements of ApplelLightningImpl
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Inner class

Anonymous inner class

new BaseClass() { /* IBHCIZE T — TTERANILENINR, XEfRL
FMNE (KB ARmIFRA _E‘Z) :

BaseClassS1 BaseClass { /* ... */ }

BaseClassS ();

51



Inner class

Anonymous inner class

ERANERARITEWIEEE, AANERBKINANEERRNRZTF, WR
BATFEXN R A TR IRIE, FEERXAEL:

AppleLightning lightning {
ApplelLightning() {

{ System.out.println(

'

}

iFS 2



Inner class

Anonymous inner class

75 (B B AER K M SNEB B b A o [ =t <t RTN 49.

Calculator { apply

Calculator mul {
// x = 18, x is effectively final
Calculator() {

apply {




Inner class

Anonymous inner class

F—TEFRR TR MURRRBERITERL CurryingfJigiLs, R
JavalS B ERFES, AT EEE— 1 e .

5547(,._,\/17 ja'ﬂ\iﬂ?lﬁlzz’_’t‘ﬂ fF_EI’]QH:u, ETﬁﬁﬁ 175IEU@JLEEHTEI’J1’E WEI’J
a9, BB, NETNHTHESE05 % MR, BERMEEER

—/—

NIE1T

=

154



Inner class

Anonymous inner class

Javaxd B4 P ER K A FB 5M R 2 S 1 [N 25K 0 B T O SR &5 12 1) 0
H: JavaRERIREBNEEN, BINBAENIBTRIEN S, N
EENIIBLTERITER, PLEBRADLAHENIBEBOES F—
B, B ABRMENEHE, EitlavaiditE XIS K S
. RATHENR.

5 5



Inner class

Lambda Expression

B JavaScriptI(FRI I —2ESHNEZF I ES IR : RiXJavaiylF]
BRAIL? BEABEXAZH? AMEESESE—RBALERES?

XY B AMEBINT BFFava i E = RANEETFIE T

Al

Calculator mul {

( y) -> X *vy;

}

EhE— FFMRSIAERT!
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Inner class

Lambda Expression

LambdaZRiA T iS5 E15 K th 2 15 NElg B mh ¥ 1

Calculator mul {

( y) -> X *vy;

}

s /7



Inner class

Lambda Expression

LambdaZRiA T\ SLPr L PT AR M — M5 IARI E 2 N ER SR

o ARFXMMAZ /L], EMEREE — 1T HAENEO. XMixOR
RTXTREIE, BWRARE,

o ttﬁﬂ@zﬂ]E’JT}E EXdiapd int apply(int) [EESIAEINAWS
PRI EN T 1%

AT LambdaR AN EMRANNEFE T, B ESLEZHFERS
T HEMIAE,
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Enum

M Enumz—M45ANZE, BTA—RIBEXRNE ERH 2= B FE
IFRITE X

Size { SMALL, MEDIUM, LARGE, EXTRA_LARGE }

Enum<Size> {
Size SMALL
Size MEDIUM
Size LARGE
Size EXTRA_LARGE




Enum

WEERM I A EMWERS, RIFEFAWNEIAE N RHEEZRNS

&

O|
\5

Size {
), MEDIUM("M"), LARGE("L"), EXTRA_LARGE (

String abbr;
Size { .abbr = abbr; }
String getAbbr() { abbr; }

160



Enum

CIRVSE SHIEE St = S0 Y eIl var mySize = Size.LARGE;

tostring() LERIBSAEL S E IR

jshell> Size.SMALL.toString()
S ===

ordinal () PAELESTEONIES

jshell> Size.EXTRA_LARGE.ordinal()

S ==>

BZHEZNAPIXH: java.ang.Enum 161



https://docs.oracle.com/en/java/javase/17/docs/api/java.base/java/lang/Enum.html

Recap

EARET Fundamental OOPH

® |H

o gl

H X REVE RS

L 1% *E/j'h:l

o i
o {&
o {&

2 Ik,

ISR RIE: HE
RRNAE: I
JAER Rt —

JavaBuFfE

5
SRS

SEER]

JE R AZPEMLambdaFRIA L BIEF €
EREEFIEYEN

, BAIFEIT

", RXB%E

1F N[ 1Javallii ~
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Chapter 3

Design Patterns

G 3



What are Design Patterns

o IRIT#R Il Design Patternse—E&{EXtk, A THEHHAARTH
I — £ — fig 1% 5] &R AT {3 ﬁﬂm\éﬁbﬂ’]%:ré'%?‘ixo

e 19944, Erich Gamma. Richard Helm. Ralph Johnson ¥ John
Vlissides&Z 1 Design Patterns - Elements of Reusable Object-

Oriented Software ( (IXITHRIN——A E BELIXN REERNEMD) )
ERREE TIITTENNES, ANASHEROZRITERAHIT T oEA

D 1918, XPMUEE #FRAIUA 75 GoF, Gang of Four,
e SIEAVFI lxlﬂ‘%_tltﬁﬁ%QH,/\EL_EI’\J__&TJC, BN RE . eI RI 4P

|_&|_ TZEH'E = 5
o REHEHFARINMRA—EFENMNIITEIN, FAJavatn/tEPIENAY

=1T35e6l, 164




OOP Principle

IRAZ M A2 LN IRIE

o IJiZ
o AL
. EQ_H\

SIE(E

7t T 48 7%
JJ?J""J

I

"‘E’]H\J\F'élﬁﬁl

III'

A
Z

5
B

By

2y

T
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Creational Patterns

Catalog
SIS R TUHEIA T A EIEN R

1. Builder @& E &I
2. Factory Method T Fi&1E
3. Abstract Factory 2T | &=

4. Singleton B 5| =R T,
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Creational Patterns

Builder

ZRBEMNUEFENX TR, HfEAMarpfEMarkdowni% L HPPTHZIV
HIR1F . EBAEFEMarkdowniR L AHtmIFZFE M E X AYBE

MarkdownBZE & 2451 —HY, AZRirzE. FIFR. RBRFEMTRA
., BEEEMRmMINKINEINE ZHFMA, QD%?%{I]ETQ%MarkdownU
PDF/HtmIBN 55, BBARIEEREEE 51ZH. #EMTMarkdownIid 3z,
AN TR HZSEIVRMMIRIT,
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https://marp.app/

Creational Patterns
Builder

MEZERILBE N 155& Directorss. — 1"#E& Builder’z [/
KMETFTEMEMESZSSIEAR,
FEEAIABIFH, BuilderiREMEZEEMB N XEHMEEN R

DocumentBuilder {
appendText
appendHeader
appendInlineCode

// ... More elements
String build(); // Get build result




Creational Patterns

Builder

Directorg¥MarkdownBUf#tT, F1{EMH BuilderfdE5C/aHIX1S:

MarkdownDirector {
DocumentBuilder builder;
MarkdownDirector { .builder = builder; }
String convert {
markdownText.lines().forEach( . :parselLine);
builder.build();

parselLine




Creational Patterns

Builder

DirectoriEgEMarkdownHIBEAT,

// Demo implement
parselLine

HHE

{

JBuilderty =€ RIS

(line.startsWith( )) builder.appendHeader(line.substring( ), ©);
(line.startsWith( )) builder.appendHeader(line.substring(~), °);

/).

(line.startsWith( )) builder.appendHeader(line.substring( ), 1);
(line.startsWith( )) builder.appendUnorderedList(line.substring());

/).

170



Creational Patterns

Builder
B R Builderst I 81 S 73X N BN B X RN A SN, Ebal:

HtmlBuilder DocumentBuilder {
StringBuilder strBuf;
appendText {
strBuf.append( ) .append(para) .append(

appendHeader
strBuf.append( + level + )
.append(header)
.append( + level +




Creational Patterns

Builder
B R Builderst I 81 S 73X N BN B X RN A SN, Ebal:

HtmlBuilder DocumentBuilder {
StringBuilder strBuf;
String build {

strBuf.toString() ;

i/ 2



Creational Patterns

Builder

EARXTBAERLCRANERS, (17 DIRIEFZRIFS ViR HHE N
iNEAFELCE

main TOException {
DocumentBuilder builder = (args[]) {
-> PDFBuilder();
-> HtmlBuilder() ;
-> { System.exit(-); yield ;)

Y
String markdown = Files.readString(Path.of(args["]));

String result = MarkdownDirector(builder) .convert(markdown) ;
Files.writeString(Path.of(args[ ']), result);




Creational Patterns

Builder
FHEZSESERIANNTFOET:

1. P BESENHESNERRXY, /A5 TEROVEMRERIRIVER
AEBRAAZIV. SEM B EM AT,

2. I RR, BVFEEHE, LEANTFIREEMEIR.
EUATERAEAEREERI:
1. EZNRINCIE T EMBANELT, HiEXT 2D B
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Creational Patterns

Builder

PV RNt LRI S ova . 1ang . StringBuilder [T g T
REVFTS BB 5%

L append (*) replace(int, int, String)
L length() @charAt(int) @substring(int, int)
U toString()

i/ 5



Creational Patterns

Abstract Factory

ZREIntelli) IDEAFIINE L6 K Z EIGUIZREERS/IDE, B 1 FinT M

RRRUINEE. FATPIAAB—ERRKERHE—EEGUIXH, (B

'1’!5%?751_7(7
FATRM, GUI—fg#fH—EERRITTRAM, Wik

NARXZE, XLEEKRTEZMWIRN AL Widget, bﬂ]_.[
S, BEEGUINMMBESEMEEN, FHIEEIIFIMU,BXRE.,

ANEIR R IAEPR L2 IR 7 ARESEIAVAEHFRZR, X

Abstract Factory,

EH B L3y /N
Emﬁj\%ﬂ |

< XASHE,

z—\l:/\
Be =

’ﬁ 4\ & EI/J/E7I<

SN HRL)
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Creational Patterns

Abstract Factory

Button { /% ...
TextField { /* ...
TextArea { /* ...
Toolbar { /% ...

// Abstract Factory
Theme A
Button createButton
TextField createTextField
TextArea createTextArea
Toolbar createToolbar




Creational Patterns

Abstract Factory

DarkButton

DarkTextField

DarkTextArea
DarkToolbar

DarkTheme

Button { /% ...
TextField { /* ...
TextArea { /* ...
Toolbar { /#% ...

Theme A
Button createButton
TextField createTextField
TextArea createlTextArea
Toolbar createToolbar

DarkButton(); }
DarkTextField();
DarkTextArea(); }
DarkToolbar();

)

}
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Creational Patterns

Abstract Factory

LightButton

LightTextField

LightTextArea
LightToolbar

LightTheme

Button { /#% ...

TextField { /#* .

TextArea { /* ...
Toolbar { /* ...

Theme {
Button createButton
TextField createTextField
TextArea createlextArea
Toolbar createToolbar

LightButton(); }
LightTextField();
LightTextArea(); }
LightToolbar(); }

}

7 9



Creational Patterns

Abstract Factory

UL {
Theme theme;
GUI {
.theme = theme;
build();

build {
btn1 = theme.createButton();
btn1.setGeometry( -, : ) ),
btn1.setText( );




Creational Patterns

Abstract Factory

NSRRI &=IUAT:

N

1. e BEIRSEL,
2. BIRERSLIRMRR, F

<

NIFERBRI &0, =:
1 RNRFMEPFAMKFAAGREIE . AN RTEIHILAY

2. 1N ARGEESR

ARk,

SHIITRH—EE,

M
1§
U
NS
>H

R IE]

MAGFRRFEIKIT N EE—RER
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Creational Patterns

Abstract Factory

Java Swing2JavaizgHAIIEF aGUIE, EMIEM T FFE(1FFEEUAY
EeF R, z¢F0Y*Java Swing Look&Feel (L&F)*EYINEE, XEMRI] =
B B 2 BB {5l F
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Creational Patterns
Factory Method

ZR—TFENREEERZNNAH, WAEEIEENEZRS
MALIERY, BEEBRMNEHEERE—RASRIFHRERN, e

HYEC & XA F 12,

NEEZ %

E1TH

BT T/ 5% Factory Method, _JLM—;@JLEVL‘*&T}EFELTQE’JTE%@%

T BAiERE., HESF®R, MieEAERR
E

“HEIT R,

Ll [E—

™I

S 3



Creational Patterns
Factory Method

DatabaseConnection {
open
Result executeSQL
close

MySqglConnection DatabaseConnection { /* ... */ }
SgliteConnection DatabaseConnection { /* ... #*/ }
PostgresConnection DatabaseConnection { /* ... */ }
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Creational Patterns

Factory Method

DatabaseConnectionFactory {
String type;
DatabaseConnectionFactory { .type == type; }

DatabaseConnection createConnection {
(type) {
MySqlConnection();
SgliteConnection();
PostgresConnection() ;




Creational Patterns
Factory Method

main {
factory = DatabaseConnectionFactory(args[ ]);
conn = factory.createConnection();

conn.open();
conn.executeSQqL ( );
conn.close();
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Creational Patterns

Factory Method
SRSk IR LTS s tatic |

DatabaseConnectionFactory {
DatabaseConnection createConnection
(type) A
-> MySqlConnection() ;
-> SqliteConnection();
-> PostgresConnection() ;

==

}

conn = DatabaseConnectionFactory.createConnection(args[]);




Creational Patterns
Factory Method

T] RmiER)avaF N Hml ZANRITRIUZ —,

1. EBRX B RSE I LR iR ERGT E, H Mot 7 E i[O Rz

2. T BAXLR LM EZSNINEEIERHMU, XMTIRITRINE N IEHRIRTE
EHEZS virtual constructor, T] RiamAMNEEEHEINER, B
MIERNERE. BEXEHENWIE23{ER.
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Creational Patterns
Factory Method

JavafR T 5 iARIN FHBELL AT I :

e EMEOTNERIISSTEEREHST H%:
o Set.of(...)@Map.of(...)
B Year.of () fMouth.of () DayOfWeek.of ()

B Path.of()
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Creational Patterns
Factory Method

Javar L 754K FARBAL AT L
3l java.util.concurrent. Executors Ear = m SN IYaY SN AT e ST

iz R EFE KN ITzSSLH
W java.sql.DriverManager BB ENELIN:IED S Rk 1 Bl O I= RV N V)

M java.sql.DriverManager#getConnection(String url) W FZMTurl R EY
iNE, BIERBREPIREESERNINBEERRE, AREEEE
HEEE IR G2 L E iR
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Creational Patterns

Singleton

%ﬁ/&ngldond‘%‘bﬁﬁﬁ%ﬁbx/\rélﬁf NECE|, EEAIOSRE N iZB—
TEOEEIK, BRMNZE— (BELN) XERS., XavatzFk
R, Javaz{TIR M ERNIZE I]’E 1, S22,

e e o oot rurine ) EITECST
2.
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Creational Patterns

Singleton

ingleton {
INSTANCE ;
Singleton() { /* ... */}

Singleton getInstance {

(INSTANCE == ) |
INSTANCE = Singleton();

INSTANCE;
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Creational Patterns

Singleton

| BREBSHAERESANR

2 BRI B NI M private, SXATLAR Lt AT EL fth 4939 SR AELR

s g

3 BB HIBEAH RIMETEA, TN Y] X R R
XA R E R R AR — AR A AT

4. — RGN WA AR E, EEERESMNNESE.
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Structural Patterns

Catalog

M ARV S IR T A V20 {e] 2H 4R |

1. Adapter &L 2R,
2. Decorator & imz3 R T\,
3. Flyweight 2R 1\

4. Proxy fUEERT(

lml
(ILL]

ENEIl:NESS
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Structural Patterns
Adapter

év‘ﬁé’aﬁAdapterd‘%‘b E Dﬁ%u , =BT AdaptersE M TN FEBAVIR
EiER—#e, WITNEAEF

Applelightning { /* ...
UsbTypeC { /* ...

TypeC2Lightning Applelightning {

UsbTypeC usb;
TypeC2Lightning { .usb = usb; }
// Lightning methods
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Structural Patterns
Adapter

PRy i3t Rt lo Pt i I BE2 T Reader i ter o Tnputstream
EI’] InputStreamReader @OutputStreamWriter

I T RRFHR
InputStream@OutputStreampg ] BN F TR

W TnputStreamReader OutputStreamWrite r HESET e == I b L3 /=4 k==
Tk, BEFNERBEFEEEMCAHNFAM
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Structural Patterns
Adapter

fileInput = FileInputStream( );
fileReader = InputStreamReader(fileInput,

charBuf = [100];
charCount = fileReader.read(charBuf, , ) ;
str = String(charBuf) ;

77



Structural Patterns

Adapter
& o 23 = LRI E

IPSLERBE, BABMIERERE,

A

LETT AR R I8 4R

B, BREEIR, BAEDHAERZ, SNEXNRBERFAFAHIIEE, HI

FTRARERES =,
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Structural Patterns

Decorator

FE1122 DecoratortE T AHE AR E E 4 ?E?ﬂ T, RZEKHBIpythonIRIZN 1%
1#1_python5<]“ IMhas REANIB AT, & fﬁ%%*DL@E %BE’FE X REVIE
‘ﬁ HERMz=ZNWNEEXIET, B2 xE E—71 , S

Rim EIEsRBIINEE™E . MERCss 2 %%79%—4\4\ =’§E’\J¢§

ZRVSCodelIIBX, BEERMENNAEAX L, IIATHEBE. RS
ZHHE, MB4ERRE 3<5F¢QH1¢F7&BTTJ:7£@E§E:'E_JLX*&B?E’J EERINEN
SNNBEH SIS oSN IN/FE PRI, TN H{ERAIE MR,
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Structural Patterns

Decorator

Component { /#* ... */ }
TextArea Component { /#* ... */ }

ThumbnailDecorator TextArea {
TextArea internal;
ThumbnailDecorator { internal = textArea;}

ScrollBarDecorator Component {
Component internal;
ScrollBarDecorator { internal = comp;}




Structural Patterns

Decorator

GUIFactory {
Component createCodeArea {
textArea = TextArea();

enableThumbnail ? ScrollBarDecorator( ThumbnailDecorator(textArea))
ScrollBarDecorator(textArea);
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Structural Patterns

Decorator
FETED) S49iR T RAMAIL T s . BATKBN TR I

MW java.io.InputStream BBl loE=E Y. ZI—‘HJ@EWE%E@ER =k
ST

o Rimim, BIEIEFTHEENIENIR:
M java.io.ByteArrayInputStream P NE2mrk Az IsakET

W java.io.FileInputStream Py &EaaskE:
W java.io.PipedInputStream BSe el = b R n D R
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Structural Patterns

Decorator

java . io [ OREAR g INE YISy S w2 (RIS DNk Tk

o KIMEE, ENANIBRARNINZNINNEERY M :

W java.io.BufferedInputStream ISRV ML dEEVE chadia=r=
W java.util.zip.CheckedInputStream [BURESN=YO X @RPEY r 32l
W java.util.zip.Inflater/DeflaterInputStream QIR TRt N8 R85

BIFIHNEMDS5/SHA- 15 E EigE

W javax.crypto.CipherInputStreamRE e pERONA YA Y 2ok = =]
BN 7= 203

M java.security.DigestInputStream



Structural Patterns

Decorator

fileInput = FileInputStream( )
checkedInput = CheckedInputStream(fileInput,
gzipInput = GZIPInputStream(checkedInput);

data = gzipInput.readAllBytes();
checksum = checkedInput.getChecksum().getValue();
(checksum == ) ;
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Structural Patterns

Decorator
K imzs R R IFAE -

1. fRIEE—EREZ/EM, AIILER, EEBENABI—REMN R FEEB 0] A

B2 —a) & A B Z ERIIEE,

2. RMMEEBRABZHNREE. BN UMMEEHS RS AKIMEDT IR
{EFERVINEE.

BEDE L \HRABETE:
1. FTRER BT —ABEMY, LNKRRRBENATE RS EET Mo




Structural Patterns

Flyweight

ZE&Minecraft, —1 (&4¥]) {EAJavaZmsEH. EIKJZABENPE IR L
—, MinecraftfUith iz — KA RARL, MXLEHIRETE B SHIEIE,
tealfi&E. Al. M. fitiEfsE. THE5EHMER (NBREmRHRREE
%) . BIEESZEAH TEHNERIIT:
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Structural Patterns

Flyweight

Block {
X, y, z, facing;
hardness, toollLevel, resistance;
Image texture;
AABB aabb:
Block( /#* ... */ { /% ... */}

onTick
onClick
onDestroy




Structural Patterns

Flyweight

LogBlock Block {
woodType;
// Implementation of abstract methods ...

AnvilBlock Block {

damageType;
// Implementation of abstract methods ...

Cobblestone Block { /* ... */ }
Bedrock Block { /* ... */ }
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Structural Patterns

Flyweight

World {
List<Block> blocks = ArrayList<Block>();

Block getBlockAt {
[/
}

}
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Structural Patterns
Flyweight

B X7 ZEERFERKIIEEE )L

BERZHZIEXNTHEMENFREEEERN, *BAVLEEITUEEH RIMEF
—iB. WFMinecraftixXfh, HHRA/NERAR6 x 10° x 6 x 10° x
400N E RN R, XLEEEHENTAENEETERIFHER
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Structural Patterns

Flyweight

AT N B 7 BEENBENAEERILURE, WIRNEFIRE intrinsic
M IMNERES extrinsic, BI D BEFEMMRSHNR, KEDEITIRNAEF
SR, tBAl, BRIV, BE. RIFMESERERERRT, HRIVA
5. FOFEEEINEINE.
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Structural Patterns

Flyweight

AT XDHERS, —MAEEN 7 RAYEFE S A R EINAIMNER

NS

Block {

onTick

12



Structural Patterns

Flyweight
»—MAEINEEZ A

KSR AT

X = X
y =Yy
zZ = 2

5 <et Bt

1 3



Structural Patterns

Flyweight

EBET] RMNETHRMFRAMEF. WEABEBRNSHERIE

ol =%

BlockFactory {
Block createBlockInstance
(blockId) {
-> Cobblestone() ;
-> AnvilBlock() ;




Structural Patterns

Flyweight

EBET] RMNETHRMFRAMEF. WEABEBRNSHERIE

BlockFactory {
Map<Integer, Block> blockPool = HashMap<>() ;
Block getBlockInstance {
blockPool.computeIfAbsent(
blockId,

BlockFactory: :createBlockInstance




Structural Patterns

Flyweight

=

X1,

World pEEEERE wf WIaCE b1ock 1

AERBRREZBNREI

£\

B,

e
BE=

ToX
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Structural Patterns

Flyweight

World {
[] blocks;
BlockFactory factory = BlockFactory() ;
tick {
// for xyz...

block actory.getBlockInstance(blocks[idx]);

= fa
block.setX(x); block.setY(y); block.setZ(z);
ck(

block.onTi
// end for

) ;
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Structural Patterns

Flyweight

Javarh B 7T ST 2 B AR B R E S B ) 0 2 2 [OSOORG 75 % :

Integer Number Comparable<Integer>, Constable, ConstantDesc {
IntegerCache {
Integer[] cache;

Integer valueOf {
(i >= IntegerCache.low && i <= IntegerCache.high)
IntegerCache.cache[i + (-IntegerCache.low)];
Integer(i);

RS



Structural Patterns

Flyweight
NREBARELBNEREERT

5

A,

IR

O

EIFHNXN RS

, RiEJavaiBS I, BRIAETR[— 128, 127|mms,

], I

8 inceger
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Structural Patterns

Proxy

ZEInFEITEIEA (Remote Procedure Call, RPC) , E{IEEHEARHIF
IS, BE gj‘ﬁ‘,ﬂﬂz_fﬁb Sl — TImBEN R, BAIAFEEER
E’Jy&f)u EAHERAEENNNENANEZE., SNBIIMEE— 1 UE
Proxy 1’Eﬁ2|-‘i’@ﬁ’]|5ﬁﬁ RERMABE R ETIEIFERREKRK, XiF

BATRI AR BN fEFE S, BEERUREERNLIMANIZIZCELEIMZ
[E¥E R,
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Structural Patterns

Proxy

UserInfoRepo {
List<String> getAllUserName( ) ;

RPCUserInfoRepo UserInfoRepo {
String httpEndpoint;
RPCUserInfoRepo { httpEndpoint = endpoint; }
List<String> getAllUserName {
// 1. Send HTTP Request
// 2. Parse JSON Result
// 3. Return List<String>




Structural Patterns

Proxy

UserInfoRepo {
List<String> getAllUserName( ) ;

DBUserInfoRepo UserInfoRepo {
Connection db;
DBUserInfoRepo { .db
List<String> getAllUserName
// 1. sql: SELECT name FROM user
// 2. Return List<String>




Structural Patterns

Proxy

BEEIFIRIERINEJavag E & ANE HIEAaIAE, Java b T EIBTT
NNZFTE, SIENE, ®aEiR, ST EIFAIE, LAl EGIFaY
*D%B/I\ﬁa%ibﬂ]—iﬁbé)ﬁ%, B RER
EH BIEZ2FR—TRAFPEECE, XFIERESBoIER. CIEXZIE
3 R .

11X R {EFHSpring Data JPAE A+, SpringdlavasimiTHIEIHIESS
&S, Spring DatagExARBEIEEXF, JPAR Java/lakarta
Persistence APINAEES, EIFAMNMEIIAPIIER

o3


https://spring.io/projects/spring-data-jpa
https://spring.io/
https://jakarta.ee/specifications/persistence/3.0/

Structural Patterns

Proxy

BINEBE—1 [

String nickName;
String email;

224



Structural Patterns

Proxy

BNEBENEENMECENED, LURNEEI RN LRI
IF

UserRepository

List<User> findAllByNickName

}

CrudRepository B AE T AEE AR, 1% EIENN

225


https://docs.spring.io/spring-data/commons/docs/current/api/org/springframework/data/repository/CrudRepository.html

Structural Patterns

Proxy

AccessingDataJpaApplication {
main {
SpringApplication.run(AccessingDataJdpaApplication.class);

CommandLineRunner demo
(args) -> {
repo.save( User( ,
userList = repo.findAll();




Structural Patterns

Proxy
BAMR 7AW FEHIF:

1. X 7 # T [ 35

2. EXTHENEBENSH. EFH 5t
C=EE2ETEE] UserRepository Pusmis e pe 0z
4.1ESpring BEhiEF

(BZESpringB HAMBIZIEEIFEEAPRT:
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Structural Patterns

Proxy

1| B LTI, REEHASOIRIRAEE, BERNEES

FERET, ﬁﬂﬁlz\% BoiaH. T%. EEER/IERPINEE

2, B I ioie o 5 EEESES, H5
RRAMTEMSQLIET, BohERIEEERENSQLINIT, BHRLERE
INHATE R, ERAT R Proxyss

S =Fvb-#)U @Bean public CommandLineRunner demo(UserRepository repo)

, RIEBSHESMENTEE— |,wm,, | 1H S5 4 4 B 2
‘E)\ RIBEREMEREFEZEITRESR,

)<1=f
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Structural Patterns

Proxy

S R & MAUEIARRIRERAEH %, BEitlavaB St AIESLIN
EAIRKEME, BEREEFTENNIET SBEEMN.

] AM Spring Data JPANGI+FE, TR R0 &M 28001 S (£
], R TR FRIE. LEDBURENZEDICH,

BMEREVIN, BONEZH86 MEITETHEEN%, 2BR4EASpring
ghEE,
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Behavioral Patterns

Catalog
TAERERRAA@IL R DRI S E:

e Template Method 1 2kR 75 /5= T,
o [terator IE IR TN

o Visitor 1h|a] BRI\

o Strategy SRhEEIET

goo



Behavioral Patterns

Catalog

THARNELIF ERE RS, BEREFHERINTIANRAZIELEBREN A
BT T TRTF, REARLNER. B ETLITsAER. &8
RRENITARIVHEITHE,

TARNEANESHEXLUMAT, HtEEmANTEIRTA)avaltn/
FEFRHG AT EE THRURIE, S Pt e
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Behavioral Patterns
Template Method

Rk 75;% Template MethodiRZ\FI A A AL ZSHNEORE—HEZN
=AIASEIL, 5Eféﬂ'ft¥x/)ﬁ*_l§|’]ﬂ$zo JavalISE SMERBAENAH T XMR

s AL O E L P13 T e r EagmEil] Abstractinter BiE B SRt e
.

ol Y O 27 N BB MG %, B L, — I RESN. R
SH5IRAEE— EEIE] AR . SR LB A
53, HAEEMEF R ERR SRR REEE
PR bt N get (int) PALS O -

s 2



Behavioral Patterns

Template Method
AbstractList<E> PIENEIMESIES 2@ NCIEOL:F=ps kv

N SETIE FRR= R get (int)
JoEHEE 2R e (i)
o EJL\M)*EM\EWJ%Emz%m

201355 N contains RER N e

&l AJ A BERFGIRIRED R ARRME RN,

S 3



Behavioral Patterns

Ilterator

Z Uz IteratortBIE AR Z D ERITIRIT . /teratoriR i 7 15 18] —4H
RENFNBRALIE, MEAFTROANEBEFML, CURBAEAEZERGH
xF.
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Behavioral Patterns

Ilterator

JavatE ARz 2 T Tl o F ik e

java.util;
ITterator<g> {
hasNext
E next

remove { UnsupportedOperationException(
forEachRemaining {
Objects.requireNonNull(action);
(hasNext())

action.accept(next());




Behavioral Patterns

Iterator

ENEOEEE S T :

. EREET—ITE, WRE,
. 57<EY_F— NITER
W remove () BilGEEIDIESE NI N-E 5311153

U forEachRemaining(Consumer<? super E> action) Xt FREEFR B JT = N AR

action
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Behavioral Patterns

Iterator

Tterator [OE-E A INNEREL &2 forEachRemaining [OESIE

iter = getlIterator();
whiel(iter.hasNext()) {

obj = iter.next();
// do something with obj
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Behavioral Patterns

Ilterator

java.lang. Iterable<T> EEAMECRNEIINC; SeAAdiE =P E &

Tterable<T> {
Tterator<T> iterator

forEach
Objects.requireNonNull(action);
(T t : ) { action.accept(t); }

Spliterator<T> spliterator {
Spliterators.spliteratorUnknownSize(iterator(), ");




Behavioral Patterns

Iterator

M java.lang.Iterable<T> fat=amg - IM I , R [E]— TN IEK

S Tterator<T> |
3 o rEach PRt RSN 1 ce rabe [OEERRE Yz
o B T 1 F0 ROETSEIIR) 5 R B AL SRR IR S M 5 A1), Javaseid
for-eachfBH & H P AN &R :
el for (T t : iterable) { /* do something with t */ }

B pliterator () EArEETED A S
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Behavioral Patterns

Iterator

JavaSE SRS EENR ZKE 2 P IEAY:

s SEERKEMETENES, FLLBREEFIZNRY

W java.nio. file.Path LI EOEIPCIAPSE- MR E AT A=F V2317

(W java.nio.file.DirectoryStream<T> k=l T FREIBEIABIE S

MNP EXENFEXRER

JFH3RENE &R
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Behavioral Patterns

Visitor

ha)2& VisitortR\ B B IEH —HXN RATARNRITRIV, BE

mm,ﬁﬂ% st A -
IR ICRIBEANE],

Java.n10.f11e.F11eVisitor

=NrS

H§ZI/\

SRR RIRM . G R, FEHFRNRE

R F 2 X B R1EIEE

5N zEAE

Baa
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Behavioral Patterns

Visitor

java.nio.file;

FileVisitor<T> {

FileVisitResult preVisitDirectory

IOException: // #ANBHRZHE/
FileVisitResult visitFile

IOException;  // LMEXH
FileVisitResult visitFileFailed

IOException; // B (e 1%
FileVisitResult postVisitDirectory

I0Exception; // HRiEDHTH




Behavioral Patterns

Visitor

FileVisitResult [N E e SN 2] = - dylo| = S ok - AR UL .
SBH XM, NEERIFEEN G EREES:

?

java.nio.file;

FileVisitResult {
CONTINUE, // BEEd[H
TERMINATE, // ZZIFE[H
SKIP_SUBTREE, // #%k&)hH, 1BEbkd-HR FARIATEXIF/HR
SKIP_SIBLINGS; // #%kElh, BBk EHE R FRIEMI 1/ HR
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Behavioral Patterns

Visitor

BRBATRIEERFERENFHIARIEH, 3 ﬁﬂm@%ﬁ&%ﬂ@ MN%

I EVEY Wl iava.nio.file.SimpleFileVisitor<T> ﬂEjj
ST, SIS A AR R AR5 R, & R A

]
e EETERE,
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Behavioral Patterns

Visitor

Ed==l java.nio.file.Files#walkFileTree BElpap L2 sk

start = Path.of( );

Files.walkFileTree(start, SimpleFileVisitor<Path>() {
// ... Implementations

}
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Behavioral Patterns
Visitor

EEANFATIR ST H % FjavalfR U X FrIE =, rIBA:

FileCounter<T SimpleFileVisitor<T> {
count =
getCount() { count; }

String ext;
FileCounter .ext = ext; }
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Behavioral Patterns

Visitor

FileCounter<T SimpleFileVisitor<T> {
/..

FileVisitResult visitFile IOException {
(file.endsWith(ext)) ++count;
FileVisitResult.CONTINUE;

FileVisitResult visitFileFailed IOException
FileVisitResult.CONTINUE; }

FileVisitResult postVisitDirectory TOException
FileVisitResult.CONTINUE:; }




Behavioral Patterns
Visitor
main IOException{

visitor = FileCounter<Path>(args[ ]);

Files.walkFileTree(Path.of(args[ ]), visitor);

System.out.println(
+ args[ '] + + args[”] +

),

+ visitor.getCount()
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Behavioral Patterns

Strategy

— P INEEEEE ZMARINEIAXI, MR EALHINRIVIR N B
Strategyf& D, StrategyR] ATEIZITHREARENELEI, XX {ERIY
BENZE P imRiie ToEN, XTRIVESHINGFEX B AAEF{ERNA
B AE/= 75 Comparator,

Comparator<T> {

compare
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Behavioral Patterns

Strategy

LEaN A ERFER A AIFRETAR, PIAESMOXFRIHF 23

User {
String name;
age;

UserComparator Comparator<User> {
compare {
Integer.compare(ol.getAge(), o2.getAge());




Behavioral Patterns

Strategy
] Arrays#sort IR MREDZ] Collect ions#sort kI 2 ESMR=A BboE

MizZ—1THIFRFAE TS H

User[] userArray = fetchUsers();

Arrays.sort(userArray, UserComparator());
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Behavioral Patterns

Strategy

B[E

)

INES

Arrays.sort(
userArray,

(

o1,

02) -> Integer.compare(ol.getAge(), o2.getAge())

TEERIN T, xE'E—/l\LZ/fj?f(,'f;‘}zD @FunctionalInterface

JLambdaz® XD :
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Behavioral Patterns

Strategy

I it 7 — e T 7555, BT &Mt R

W rcversed() BRI Enad s

8 thencomparing () EYIREEI 3G E 2T (O

o #E1E LEE

1Y [ 3% hix

A E T REAITIER

8 conparing () ESEEAAEE L

i ARV EE B 25

S 3



Behavioral Patterns

Strategy

EEaNF A1 E IR K
NFEN =D NN

— N REFERRA, ﬁd‘ﬁ?&%—?—ﬂ’]hﬂiﬁ% K
ATHRIFFRIEERES, FA1A] DAER

comparator = Comparator<User>
.comparingInt(User: :getAge)
.thenComparing(User: :getName,

Comparator<>.comparingInt(String: :length)

.thenComparing(String.CASE_INSENSITIVE_ORDER) ;

EEE
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Recap

TR EHEBNREENEE—IF, TEHIHNASAERIRZSMELR
YEINIEfR, (B2 X4 AR FJava, EMMEENREIZIES E 0] AN
], MEXNZUROOPIRIZN 1ZHB L ARIEEES,

= o
HR )—é /'f—\__'\ y

Z‘%Eﬁ'&%ﬂfulﬂi'ﬁ EEXSEAMEIHNIIGE., SEERAEL
DITRREASEMEER Y, AUWFEHEMNKE—5, ERERAZRD HE
#H. EREFHESNIREF, BRIRATREEES. ¥ BREM. 1%
ITRERPRIME TS, 2RA/Ei1T) ./:.\Lixiﬂ‘%‘ﬁ‘ 1TEM,

S5



Chapter 4

Advanced language feature
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Advanced language feature

JEP: JDK Enhancement Proposals

o HEI, JavalUfitslt. INEEIFENSRLAREJEPES

o £Open)DKIEX D EHZ. BN, IREEGMANIENR., TS5 JEPRESR

o HFRJIEPHNMINED X, BIFMEFENLN. MBEER, FHAA
F—TRITRENET X

o ATIRREINJEPE T T HABavalR AR KR ERE, ETEZE
MNFIS=
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Advanced language feature

[JEP361, Java14]Switch Expressions

EYEZAS] swi toh ENEIMN svi toh ERReantdiil > peREY case EaaEul=tivie
2, #AEMFITU—RERSD, KBkt TEE T EE
H4T

(day) {
MONDAY, FRIDAY, SUNDAY -> System.out.println(

)
TUESDAY -> System.out.println( );

)

)

THURSDAY, SATURDAY -> System.out.println(
WEDNESDAY -> System.out.println(

P58
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Advanced language feature

[JEP361, Java14]Switch Expressions
BRI A, MaENa U AR AE:

howMany {
System.out.println(

(k) o
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Advanced language feature

[JEP361, Java14]Switch Expressions

MEEEERMABSR, EHAMCE, HEmHESexes 4 BT
X L H1E

(day) {
MONDAY ->

TUESDAY -> ;
> {
k = day.toString().length();

result = f(k);
yield result;



https://openjdk.org/jeps/361

Advanced language feature
[JEP394, Javal6]Pattern Matching for

instanceof

(e 7 IS H W — N R E TN — N ERITH, —RESEE, 1R HINT
HiREEEE—1REH, B TFTE—RBELD FTEEAB TN REE
FH:

Object o = createObject();
(o MyClass) {
myobj = (MyClass) o;

// do something with myobj

}



https://openjdk.org/jeps/394

Advanced language feature
[JEP394, Javal6]Pattern Matching for

instanceof

5T R —ERE, 37 IR R TEiEE

Object o = createObject();
(o MyClass myobj) {
// do something with myobj

}
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Advanced language feature
[JEP394, Javal6]Pattern Matching for

instanceof

RALE N T SsRZNEREI=HIavaB&)#HS:

Object o = createObject();
(o MyClass myobj) {

// myobj is available

}
// myobj is not available
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Advanced language feature
[JEP394, Javal6]Pattern Matching for

instanceof

RALE N T SsRZNEREI=HIavaB&)#HS:

Object o = createObject();
(1(o MyClass myobj)) {

// myobj is NOT available

}
// myobj is available
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Advanced language feature
[JEP394, Javal6]Pattern Matching for

instanceof

RALE N T SsRZNEREI=HIavaB&)#HS:

Object o = createObject();
(o String s && s.length() > 5) { // s is available after &&

// S 1s available

}

// S 1s available
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Advanced language feature
[JEP394, Javal6]Pattern Matching for

instanceof

RALE N T SsRZNEREI=HIavaB&)#HS:

Object o = createObject();

(o String s || s.length() > °) { // CE!

}
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Advanced language feature

[JEP395, Javal6]Records

N FAEEESS, BMDABRENX —KRIEWSKE. THE.
Getterssetter. [N . (TENCENN]. [ESRCRENSNS —Ait7
5. REXERZEAILAILIDERITAR, ERE—RERKSFANIBHERE
BEEILARE R R ZEHI,

107 Recordgfim N 7 RRBRIX N4, Recorde—"1 RIEZAEIES,
HFHJavamiZsss BaiE s EEIRNIB—HE A,
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Advanced language feature
[JEP395, Javal6]Records

Point {}

2 — R Record, EASBITABSLBLEERT, BT EM
Getter75 3%~ 0l ISEER T & 12 AT 8 28R

jshell> p1 = Point(', ) jshell> p1.x()
p1 ==> Point[x=1, y="] 5 ==&
jshell> p1.toString() jshell> p2 = Point(~, )

835 ==> p2 ==> Point[x=", y=]
jshell> p1.hashCode() jshell> p1.equals(p2)
$ ==> $ ==>



https://openjdk.org/jeps/395

Advanced language feature
[JEP395, Javal6]Records

Compact Canonical Constructor

A] DAM{E A 2 &= B S 23 R P AL B S IR b 5 N S 24

Rational
Rational {
gcd = gcd(num, denom);

num /= gcd;
denom /= gcd;

}

}
269
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Advanced language feature
[JEP395, Javal6]Records

Compact Canonical Constructor

ZEUMEREITRRE, JavasBIRENE RS HEX L R E#HT
981t
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Advanced language feature
[JEP395, Javal6]Records

Conventional Constructor

0 R AE X AR ZTRIM 2 55 :

Rational {
Rational( num, demon) {
gcd = gcd(num, denom);

num /= gcd;

denom /= gcd;
.num = num;
.denom = denom;



https://openjdk.org/jeps/395

Advanced language feature
[JEP395, Javal6]Records

Rules

o recordZ AN 1§QL7¥‘(,\1’@.E’J ZSWSNSE IR Ed java . 1ang . Record
o recordXfR N EIEN T\waFjj
o recordé'éﬂ’ﬂ}ﬁﬁﬁéﬁg_tﬁ

g/ 2


https://openjdk.org/jeps/395

Advanced language feature

Annotation

JfE AnnotationAEBIRME T —LMIMNES, M ENEeen . BT 12 0
N B EREAIERE R, BJDASDER:

1. BiENEIEE
2. RIER (IS A BN
3. BITH IS RIS I+ it

FINEE.

B/ 3



Advanced language feature

Annotation

RIRREAHERIFRE

H RYTE -

~ Q0 fa]{&E

b
EREIEIA.

LA =

KT EFEMNIEREFNIRIT,. AT
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Advanced language feature

Annotation

Javaftn/EFE N RBGERER

- B KEEEEH S

- O] ®ii%. BE.

.  RTERE
. I FiL4miEaE 2

IBWEF

= PR T i

4T ERIES
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Advanced language feature

Annotation

3 ACEINE=E S O] cDeprecated [l forRemoval IERE e EP=Y
i) MR (MBMRAFIAER) |, EA T

0ldClass { /* ... */ }
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Advanced language feature

Annotation

FHRERRRVIEIRY T

Deprecated {

String since
forRemoval
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Advanced language feature

Annotation

° L RRIX T RE R IZ AR I JavaDoc

o Crecontion (RetentionpoLicy . unTive ) EEGERENTE IR N L
2T+ B &

3 RetentionPolicy . RUNTINE HREXAEye ol IE i VG e

W RetentionPolicy.CLASS HEREN D"
ol RetentionPolicy.SOURCE [ miEREIEER

N @Target(value={ /* ... */ })E RAXTERER AN S 1E

g/ 8



Advanced language feature

Annotation

i corrace HRCEEREE

W <Type> name() [default <value>] E=EiER -k givhi S - WET DS T b 31
N
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Advanced language feature

Annotation

BRI avatn/EERNARD, BEEEME, Wlombok, Springss
F, S EEBENFR. IRENE, HMNESEMEIXERE,
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Advanced language feature

Exception Handling

Javalig iz BN G & T F & Exceptiondy, Javatz [ P EI{E1a][o) @
Hixal e— |5<J‘;%< AEEIIVEE throw s l:EI’J_jr

£xH:
L2 java.lang.Throwable
o BEVERENCASCNE : F'E, MENERFABE R, N3LIE

. NI - 12, VMEEN. FHRE0EE, BHERAS
N AN IEEAT
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Advanced language feature

Exception Handling

BB L FE R ZEFLE, £

(1 SUPPORTED_FILETYPE.contains(filetype)) {

I1llegalArgumentException(filetype +

7+ o 1S E LA TR IR R B E X x5 S AME RN E .
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Advanced language feature

Exception Handling
BERRERE, &5 IR

{

content = Files.readString(Path.of(location));
} (IOException e) {
System.err.println( + location);
e.printStackTrace();

}

{EF REFTENFERER, WA T HEEBENRENN
}_‘_H’]/ﬁ1—bﬁ%1i§% I:lll_l\o 283




Advanced language feature

Exception Handling

(RA] UM RHERANFEEZWEEMEBESFEAEMME, REBIRF
BRI ESN/EL, XFFIURAFERFANEN, BHIERE—F
K

config = Files.readString(Path.of(configFile));

(IOException e) {
GameInitException(
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Advanced language feature

Exception Handling

IRAI A=/ RIS T FF

config = Files.readString(Path.of(configFile));
jsonConfig = parseJSON(config);
(IOException e) {

GameInitException(
(JSONException e) {
GameInitException(
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Advanced language feature

Exception Handling

MBE—LRARE, WXHOHE, TLEEINESTEE, B
HSH, XA T R AT R R e

input = FileReader(
{

// read data using input

(IOException e) {
// error handling

{

input.close();
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Advanced language feature

Exception Handling

SRR AutoCloseable [N OEBIEIEE DN il 2 s

try-with-resources ISRURERE] close () HIEFE finally K

( input = FileReader (
// read data using input
} (IOException e) {

// error handling
}
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Advanced language feature

Exception Handling

REOHTHE:

8 java. lang . RuntimeException HESFERLN A JNRETDAE 3 h- it g 1
RNERIZEIEIR, [CHA#MST, TIEFF0&,

BT o1, 1ang. Exception BESELER jva . lang. Runtinebxception ks
KIWEAME: SHNERE, BEXRTIIEHRZESENEIR, EFRNIZS
RXLEIFRAAHITUE, LEUNXEREE, WREZBRNFO-,
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Advanced language feature

Exception Handling

ZRNEFBSBNREET:
|

Y=l SO OIEIEE <y - catch USRS 1=

a5 L
BE /¥ L
NEEEBSNERS

Thul throws el pabe AN e T Ty =ik

main TOException {
content = Files.readString(Path.of(args[']));
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Advanced language feature

Exception Handling

1/1\_JLM§ JJavatmEFEFRIRENEEX, 15Z IAPI RefAH]

Direct known Subclasses INEEI SIS EET TOLL Y

GRS java lang Exception B java. lang . RuntimeException MEINID
L/(@Ji_EEXE@xﬁE%*IﬁFxﬁEﬁéo 1/1\_JL/(1L,\ 28 ﬂﬂﬁm

CRe A= = RUNS] toString () Al
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Advanced language feature

Generic

755878 B Generic, FiEM5I%% 2 IENIEINESY(THE, MES
SINCL Te =S EL M java . 1ang . 0bject PIRIE SR NE i A Tt
%, TEEHITIRHLRER:

List filenames = ArraylList();
filename.add( ),

String aFile = (String) filenames.get(");
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Advanced language feature

Generic

B%, RIOTHEX F:
AR ERIEAN

FAETAFEFRENNER, BEER

1Ll
I.

13X

filenames.add( );

XHEETN, EENRBANT CEEEEREZLIURTT, -
NSRS EGINE] java . 1ang . ClassCastExcept ion LGk

=
=
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Advanced language feature

Generic

»—HH, F2XMERNNEEETERBEEXERZIEREBNNEEA,
PRIAB T A MEBEB KRNI RMNFFRREAEE—RIE? XMETE

-

filenames = ArrayList<String>();
filename.add( ),

String aFile = filename.get();

// filename.add(114514);
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Advanced language feature

Generic

FERCEMIBAN AR, EREZEENERIREN ZEZS BN :

List<String> // 7FfEStringfIListFlz%

—_—

Function<String, Integer> // #&E=ZStringZEZ SR [0]— 1 ZEZLATER %
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Advanced language feature

Generic

E XGRSz O ABAER AR, BAERXEZTERERN

FEARBRIERN ST
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Advanced language feature

Generic

EXGEEREFENANBE AR, MBFEEREEREAIIMAREZES
R. EABEREN, FEEPNHEZZEEBALESHIIX.

<T> T getMiddle
ala.length / "1;

middle = ArrayUtil.<String>getMiddle(
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Advanced language feature

Generic

EJLFRZEIGA T, RESHIIRFABDNHS:

middle = ArrayUtil.getMiddle(
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Advanced language feature

Generic

AR AEERAXRBEEATMNNGER, RLEFEN KBTS —
ERE, LB FESHEEZ/IMERGIE:

<T> T getMin {
|| a.length == ")

i = 1;i<a.length;i++)

(min.compareTo(a[i]) > ©)
min = a[i];
min;




Advanced language feature

Generic

(BERHTZAENNRESIFIERALERGE, BUENRE QNS =Z 0
st S Comparable B

<T extends Comparable> T getMin
|| a.length == ")

i = 1;i<a.length;i++)

(min.compareTo(a[i]) > ©)
min = a[i];
min;




Advanced language feature

Generic

o~
-
i
(%
5
[
Wkt

MREEPRNZS M ERONIIME, BATUERR]
<T extends Comparable & Serializable>
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Advanced language feature

Generic

TJavafRdl, FERBEAREEYRIFR:

Person {}
Student Person {}

printPersons

main {
students = ArraylList<Student>();
// add students
printPersons(students);




Advanced language feature

Generic

GBS PP student Fid Person [NRaES ML T\
Sl List<Person> (R El iﬂﬁi%ﬁ%*ﬁ,m&ﬁm 4 R 51 L
N1z AR,

jJT% RIZMIE R, Javas| N TRENAREY, BTFRRRESHRIIK

printPersons
(Person p : persons)

System.out.println(p);




