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Java Features Overview

Dudi day la lich sir nang cadp va cac tinh nang néi bat qua ting phién ban Java
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Java 12 Features

Release Date: 19/03/2019

Java 12 la phién ban méi nhat cta JDK. Cung tim hi€u nhiing tinh ndng va nang cdp mdi nhat.

Collectors.teeing() in Stream API
String APl Changes
Files.mismatch(Path, Path)
Compact Number Formatting
Support for Unicode 11

Switch Expressions (Preview)

Java 11 Features

Release Date: 09/2018
Java 11 bao gom rat nhiéu cap nhat quan trong va hitu ich.

e HTTP Client API

e Launch Single-File Programs Without Compilation
String APl Changes
Collection.toArray(IntFunction)

Files.readString() and Files.writeString()
Optional.isEmpty()

Java 10 Features

Sau khi phat hanh phién ban Java 9, Java 10 dugc phat hanh ngay sau dé. Khong giong nhu cac lan
cap nhét phién ban trudc day, Java 10 khéng c6 nhiéu thay déi tinh nang ndi bat ma né c6 cac cap
nhat thay déi cac ban viét code va vai cac phién ban java trong tuong lai.

e JEP 286: Local Variable Type Inference
e |EP 322: Time-Based Release Versioning
e JEP 304: Garbage-Collector Interface
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e |EP 307: Parallel Full GC for G1

e |EP 316: Heap Allocation on Alternative Memory Devices
e JEP 296: Consolidate the JDK Forest into a Single Repository
e JEP 310: Application Class-Data Sharing

e JEP 314: Additional Unicode Language-Tag Extensions

e JEP 319: Root Certificates

e JEP 317: Experimental Java-Based JIT Compiler

e JEP 312: Thread-Local Handshakes

e JEP 313: Remove the Native-Header Generation Tool

e New Added APIs and Options

e Removed APIs and Options

Java 9 Features

Release Date: 09/2017. Su thay d6i I6n nhat la vé module héa (Java modules).
Some important features/changes in Java 9 are:

e Java platform module system
e Interface Private Methods

e HTTP 2 Client

e JShell - REPL Tool

e Platform and JVM Logging
Process API Updates
Collection API Updates
Improvements in Stream API
Multi-Release JAR Files
@Deprecated Tag Changes

e Stack Walking

e Java Docs Updates

e Miscellaneous Other Features

Java 8 Features

Release Date: 18/03/2014

Phién ban nay bao gobm nang cép va bd sung cac tinh nang méi:

Lambda expression support in APIs
Stream API

Functional interface

Default method & static method

Method reference

Optionals
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Nashorn - JavaScript runtime which allows developers to embed JavaScript code within
applications

Annotation on Java Types

Unsigned Integer Arithmetic

Repeating annotations

New Date and Time API

Statically-linked JNI libraries

Launch JavaFX applications from jar files
Remove the permanent generation from GC

Java SE 7 Features

Release Date: 28/07/2011
Phién ban nay dugc goi la "Dolphin". Bao gom cac tinh nang:

¢ JVM support for dynamic languages

e Compressed 64-bit pointers

e Strings in switch

e Automatic resource management in try-statement
The diamond operator

Simplified varargs method declaration

Binary integer literals

Underscores in numeric literals

Improved exception handling

ForkJoin Framework

NIO 2.0 having support for multiple file systems, file metadata and symbolic links
WatchService

Timsort is used to sort collections and arrays of objects instead of merge sort

e APIs for the graphics features

e Support for new network protocols, including SCTP and Sockets Direct Protocol

Java SE 6 Features

Release Date: 11/12/2006

Phién ban nay dugc goi la “Mustang”. Sun da loai bd ".0" trong s6 version va da trd thanh tén goi
Java SE 6. Bao gom cac tinh nang:

e Scripting Language Support
e Performance improvements
o JAX-WS

e JDBC 4.0

e Java Compiler API

e JAXB 2.0 and StAX parser

e Pluggable annotations
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e New GC algorithms

J2SE 5.0 Features

Release Date: 30/09/2004
Phién bdn nay dugc goi la "Tiger".
Phién ban nay dugc goi la 5.0 thay vi 1.5. Bao gém céac tinh nang:

e Generics

e Annotations

e Autoboxing/unboxing

Enumerations

Varargs

Enhanced for each loop

Static imports

New concurrency utilities in java.util.concurrent

Scanner class for parsing data from various input streams and buffers.

J2SE 1.4 Features

Release Date: 06/02/2002
Phién ban nay dugc goi la "Merlin". Bao gom cac tinh nang:

e assert keyword

e Regular expressions

e Exception chaining

e Internet Protocol version 6 (IPv6) support

e New I/O; NIO

e Logging API

e Image 1/O API

e Integrated XML parser and XSLT processor (JAXP)
e Integrated security and cryptography extensions (JCE, JSSE, JAAS)
e Java Web Start

e Preferences API (java.util.prefs)

J2SE 1.3 Features

Release Date: 08/05/2000
Phién ban nay dugc goi la "Kestrel". Bao gbm céac tinh nang:

e HotSpot JVM
e Java Naming and Directory Interface (JNDI)
e Java Platform Debugger Architecture (JPDA)



e JavaSound
e Synthetic proxy classes

J2SE 1.2 Features

Release Date: 08/12/1998

Phién ban nay dugc goi la "Playground". Day la mot ban phat quan trong vé sé luong céc 16p dugc
thém vao (gan gap ba lan kich thudc). Thuat ngir )2 J2SE dugc gidi thiéu dé phan biét nén tang véi
J2EE va J2ME. Cac tinh nang bao gém:

e strictfp keyword

e Swing graphical API

e Sun’s JVM was equipped with a JIT compiler for the first time
e Java plug-in

e Collections framework

JDK 1 Features

Release Date: 23/01/1996

Day la phién ban phat hanh dau tién véi tén goi ban dau la Oak (Cay sb6i). Day la phién ban cé céac
API rat khong 6n dinh va moét trinh duyét web java cé tén WebRunner.

Phién ban 6n dinh (stable) dau tién la JDK 1.0.2, dugc goi la Java 1.
JDK 1.1 dugc phat hanh vao February 19, 1997 gém céac tinh nang quan trong nhu:

e AWT event model

e Inner classes

e JavaBeans

e |DBC

e RMI

e Reflection which supported Introspection only, no modification at runtime was possible.
e JIT (Just In Time) compiler for Windows



Java 8 - Lambda expression

1. Gidi thiéu Lambda

Lamda la mot ham khong cé tén (unamed function) véi cac tham s6 (parameters) va néi dung thuc
thi (body). Noi dung thuc thi cia Lamda expression c6 thé la 1 khéi Iénh hodc 1 biéu thic. Dau “->"
tach biét cadc tham sé va ndi dung thuc thi.

Lambda la moét trong nhitng thay déi I6n nhat va dugc mong doi nhat clia ngbn nglr Java trong
phién ban phat hanh nay. N6 cho phép ching ta x ly chlc nang (functionality) nhu mot doi cua
phuong thuc (thdng qua function around), hoac xtr ly code nhu dit liéu (data): nhiing khai niém ma

moi nha phat trién chic nang rat quen thudc.

Cé rat nhiéu ngén nglr trén nén tdng JVM (Groovy, Scala...) da c6é lambdas ti nhitng ngay dau tién,
tuy nhién Java developer thi khéng cé su lya chon cho lambdas v&i anonymous classes.

Viéc thao luan va thiét ké Lambdas dugc thuc hién vai rat nhiéu thoi gian va né luc ctia cong dong.

Cubi cuing, ban thuong mai da dugc dé ra, mot cau trdc ngébn nglr ngan gon va suc tich. Trong dang
don gian nhat, lambda c6 thé dugc biéu dién nhu mét danh séch céc dau phdy cla cac théng sé.

2. Cach khai bao va vi du

Vi du:
Arrays. asList( "a", "b", "d" ).forEach( e -> System. out.println( e ) );

Chu y rang, ki€u déi s6 e dugc suy ra tir trinh bién dich compiler. Ngoai ra, ban cling c6 thé cung
cap kiéu d6i sé mét cach tuong minh, trong dau ngoac don.

Vi du:
Arrays. asList( "a", "b", "d" ). forEach( ( String e ) -> System. out.println( e ) );

Trong truong hop body cla lambda phic tap hon, né c6 thé dugc dat trong dau ngoac nhon - nhu
mot ham théng thudng trong Java.

Vi du:

Arrays. asList( "a", "b", "d" ). forEach( e -> {
[Bystem. out. print( e );
[System. out. print( e );



)

Lambda c6 thé reference téi thanh vién cla I6p va cac bién cuc bd (chac chan rang cac bién nay la
ki€u final)

Vi du: Hai doan ma sau la tuong duong

String separator =",";
Arrays. asList( "a", "b", "d" ). forEach(
0 String e ) -> System. out.print( e + separator )

)8
va:

final String separator =",";
Arrays.asList( "a", "b", "d" ). forEach(
[ String e ) -> System.out.print( e + separator )

)8

Lambda c6 thé tra vé két qua gia tri. Ki€u cua return value sé dugc suy ra tu trinh bién dich
compiler. Cau lénh return khéng yéu cau bat budéc néu lambda body chi chitra 1 dong code.

Vi du: Hai doan ma sau la tuong duong

Arrays. asList( "a", "b", "d" ).sort( ( el, e2 ) -> el.compareTo( e2 ) );
va

Arrays. asList( "a", "b", "d" ).sort( ( el, e2 ) -> {
[int result = el. compareTo( e2 );
[return result;

} )

3. Bi€u thic lambda minh bach va khong minh bach (Explicit and
implicit lambda expression)

Mo ta

e MOt bi€u thirc lambda khoéng khai bédo kiéu (type) cGa cac tham s6 (parameter) cta nd
duoc goi la biéu thirc lambda khéng minh bach (implicit)

e MOt bi€u thirc lambda minh bach (explicit) la biéu thic c6 khai bdo ki€u cla cac tham sé
cla né mot cach rd rang.
Trinh bién dich sé suy ra cac kiéu tham sé déi véi biéu thic lambda khéng minh bach.



Vidu 1:

Doan code sau tao mét interface v6i mot phuong thic duy nhat va st dung né nhu mét loai biéu
thic lambda. Khi tao ra bi€u thic lambda ching ta khai bdo tham s6 s1 c6 kiéu la Integer

public class Main {

[public static void main(String[] args) {

[IMyIntegerCalculator myIntegerCalculator = (Integer sl) -> sl * 2;
[IBystem. out. println("Result: " + myIntegerCalculator. calcIt(5));
[

}

interface MyIntegerCalculator {

[public Integer calcIt(Integer sl);

}

Doan code trén sé tao ra két qua: Result: 10
Vidu 2:

Dugi day la bdn demo ma khéng st dung khai bdo ki€u cho cac tham s6. Khi bd qua cac kiéu, trinh
bién dich sé tu nhan ra né.

public class Main {

[public static void main(String[] args) {

[(IMyIntegerCalculator myIntegerCalculator = (sl) -> sl * 2;
[ISystem. out. println("Result: " + myIntegerCalculator.calcIt(5));
0

}

interface MyIntegerCalculator {

[(public Integer calcIt(Integer sl);

}

Doan code trén sé tao ra két qua: Result: 10

4. Tai sao nén st dung Lambda

- Giam sé dong code

M6t trong nhiing tién ich dé thdy nhat khi s&r dung Lambda Expression la s6 lugng dong code dugc
gidm. Chang ta c6 thé dé dang tao ra mot thé hién clia mot functional interface bang cach st dung

Lambda Expression hon la s dung mét anonymous class.

- HO tro thuc hién tuan tu (sequential) va song song (parallel)



Mét tién ich khac clia Lambda la viéc hudng lgi tir su hé trg cha Stream API cho céc tién trinh tuan
tu va song song.

Dé& cho dé hiéu, chang ta cung lam 1 vi du don gian, ching ta sé viét mét phuang thic dé kiém tra
xem s nhap vao cé phai la s6 nguyén té hay khong.

Theo cach théng thuong, ta sé viét code nhu sau, c6 thé doan code chua téi uu nhung thé hién
duoc diéu minh muoén lam:

private static boolean isPrime(int number) {
if(number < 2) return false;

[Jfor(int i=2; i<number; i++){

[[if(number % i == 0) return false;

il

[Feturn true;

}

Van dé & doan code trén la né sé chay tuan ty mét cach tu nhién va néu chiing ta c6 1 sé cuc Ién
thi chiing ta sé mat nhiéu thoi gian. Ngoai ra trong doan code nay c6 nhiéu diém tra vé ma né sé
khéng chay qua.

Bay gid ching ta sé xem Lambda gidi quyét van dé nay nhu thé nao.

private static boolean isPrime(int number) {
[return number > 1

[IK& IntStream. range(2, number).noneMatch(
(ITfindex -> number % index == 0);

}

IntStream |la mo6t chudi cac phan tir c6 gia tri ki€u int ho trg céc tién trinh téng hgp tuan tu va
song song.

Pé& dé doc hon, ching ta cling c6 thé viét theo cach sau:

private static boolean isPrime(int number) {
IntPredicate isDivisible = index -> number % index == 0;
return number > 1
&& IntStream. range(2, number). noneMatch(

isDivisible);

- Truyén hanh déng (behavior) vao phuong thurc



Bay gid chling ta sé truyén hanh ddéng vao mot phuong thidc thong qua mot vi du don gian.

public static int sumWithCondition(List numbers, Predicate predicate) {
[return numbers. parallelStream()

[} filter(predicate)

[} mapToInt(i -> i)

[0 sum() ;

}

Cach sir dung:

//Thg cac s[]
sumWithCondition(numbers, n -> true)
//Thg cac s[] ch[h
sumWithCondition(numbers, i -> 1%2==0)
//Thg cac s[] lon hon 5

sumWithCondition(numbers, i -> i>5)
- Luoi biéng nhung hiéu qua

Mot lgi thé cla viéc sir dung Lambda la su lugi biéng. Vi du, ta sé viét mot phuong thic tim ra s6 1é
I6n nhat trong day tir 3 dén 11 va trad vé binh phuong cda né.

Théng thudng, doan code sé dugc viét nhu sau:

private static int findSquareOfMax0dd(List numbers) {
(int max = 0;
(Jfor (int i : numbers) {

if (1 $2!'=0&& 1 >3 & 1 <11 & 1 > max) {

[IIMmax = i;

Ny

[

[(return max * max;
}

Chuong trinh trén sé luén chay tuan tu nhung chiing ta cé thé st dung Stream API dé€ dat dugc diéu
nay vaéi cach luoi biéng nhat. Hdy xem cach chdng ta viét lai khi s dung Stream API va Lambda
Expression.

public static int findSquareOfMaxOdd(List numbers) {
return numbers. stream()

. filter(Number Test:: is0dd)



. filter(NumberTest:: isGreater Than3)
. filter(NumberTest:: isLessThanll)
. max( Comparator. naturalOrder())
.map(i -> i * i)
. get();

}

public static boolean isOdd(int i) {

[(Freturn i %2 !'= 0;

}

public static boolean isGreaterThan3(int 1i){

[return i > 3;

}

public static boolean islLessThanll(int i){

(return i < 11;

}



Java 8 - Functional Interface

Functional Interface la mét interface c6 mét phuong thirc abstract, né ciing cé thé dugc goi la
Single Abstract Interface (SAM) mét cum tir doi khi chiing ta bat gap.

@unctionalInterface annotation dugc thém vao dé€ ching ta danh dau interface dé la functional
interface, diéu nay khong bat budc nhung cé thé la cach tét nhat trong viéc sir dung functional
interface dé tranh vo tinh thém cac phuong thirc khac. Néu mét interface da c6 annotation
@unctionalInterface va ching ta c6 gang thém vao cdc phuong thic khac thi trinh bién dich sé
ném ra |6i.

Loi ich chinh cla functional interface la ching ta cé thé sir dung Lambda Expression dé€ tao ra thé
hién (instance) cho interface dé.

Vi du:

@Functionallnterface
public interface Functional {

void method();

Mét diéu can luu y: phuong thiic default and static khong phé vé quy tac caa functional interface.

Vi du:

@unctionallnterface
public interface FunctionalDefaultMethods {

void method();

default void defaultMethod() {
}

Vi du: Trong vi du sau, ching ta sé gan biéu thic lambda cho functional interface. Sau dé ching ta
c6 thé chay biéu thirc lambda bang cach goi phuang thic dugc dinh nghia bén trong functional
interface va truyén tham sé vao.

public class Main {
[public static void main(String[] argv) {

[[Processor stringProcessor = (String str) -> str. length();



[(Ibtring name = "Java Lambda";

[(Ilint length = stringProcessor. getStringlLength(name);
[IBystem. out. println( length);

0

}

@Functionallnterface

interface Processor {

[int getStringLength(String str);
}

Doan code trén trd vé két qua nhu sau: 11



Java 8 - Default method &
Static method

1. Gidi thiéu

Mét trong nhiing thay déi I6n nhat trong Java 8 la khai niém vé interface. Nhu chiing ta da biét tu
Java 7 tré vé trudc, interface chi cho phép chiing ta khai bdo cac phuong thirc bén trong nd. Nhung
trong Java 8 chiing ta sé cé thém 2 khai niém mdi doi véi interface la phuong thiic default (default
methods) va phuong thic static (static methods).

Thiét ké interface luén la mot cong viéc rat khé khan, bai vi khi chiing ta thay déi cac phuong thic
bén trong interface né doi hoi phai thay déi tat cad cac class dugc implements tir né. Mot khi s6
lugng cac class dugc implements tlr interface phat trién nhiéu 1&n thi dén mic d6 nao dé interface
c6 thé khéng mad réng dugc nira. Pay la ly do tai sao khi thiét ké mét (ing dung, hau hét cac
framework cung cap mét class co sé (base class), sau dé ching ta sé mé rong (extends) va ghi de
(override) Ién cac phuong thidc phu hop véi ing dung dang thuc hién.

2. Phuong thic default

Dé tao mbét phuang thic default trong interface, ching ta sé st dung tur khda "default".

Vi du: Interfacel.java

private interface Defaulable {

[void methodl(String str);

[// Interfaces now allow default methods, the implementer may or may not implement (override)
them.

[Mefault String notRequired() {

[(Ireturn "Default implementation";

[

}

private static class DefaultableImpl implements Defaulable {
[JeOverride

[(public void methodl(String str) {

0

}



private static class OverridableImpl implements Defaulable {
[JeOverride

[public void methodl(String str) {

0

[JeOverride

[public String notRequired() {
[Ireturn "Overridden implementation";
0

}

Giai thich: Chang ta xay dung moét interface la Defaulable véi hai phuong thic:

e void methodl

e default String notRequired
Khi xay dung cac I6p implements tGi I6p Defaulable, ching ta cé thé khdong can thuc hién
Override phuong thic notRequired (I6p Defaultablelmpl) hoac Override phuong thic
notRequired (I6p Overridablelmpl)

Nhiing dac di€m quan trong vé phuong thic default trong interface:

1. Phuong thic default gitp ching ta mé rong interface ma khong phai lo ngai phé v& céac
class dugc implements tu né.

2. Phuong thirc default gitp ching ta tranh dung cac class tién ich, vi du nhu tat ca phuong
thirc cla class Collections cé thé dugc cung cap ngay bén trong interface cta né

3. Phuong thirc default gip chdng ta thdo g cac class ca sa (base class), ching ta c6 thé
tao phuong thic default va trong class dugc implement cé thé chon phuong thiic dé
override

4. M6t trong nhitng ly do xuat hién ctia phuong thirc default la dé nang cap Collection API
trong Java 8 hd trg cho Lambda Expression.

5. Néu bat ky class nao ké thlra nhitng phuong thirc default giong nhau, thi né sé khéng con
hiéu luc. M6t diéu tuong tu, mot phuong thirc default sé khéng thé override mét phuaong
thdc tur java.lang.Object. Ly do rat don giadn la bédi vi Object la base class cua tat ca cac
class trong Java. Vi vay néu ching ta cé cac phuaong thic cta class Object dugc dinh nghia
la phuong thuc default trong interface, né sé khéng dung dugc bdi vi cac phuong thic cla
Object luén ludn dugc s dung. Day ly do tai sao chiing ta sé khéng c6 bat c& phuong thic
default nao override cac phuong thic cia class Object.

6. Phuong thic default cling c6 thé dugc goi la phuang thirc Defender (Defender Methods)
hay la phuong thic Virtual mé rong (Virtual extension methods)

Chuy:
e Phuong thirc default dugc thuc hién trén JVM mang lai hiéu quad va dugc hd trg cac chi dan

byte code cho phuong phap goi. Phuong thic default cho phép cac Java interface da tén
tai phat trién thém ma khong gay 16i trong qua trinh bién dich. Vi du nhu b6 sung céac



phuong thuc vao interface java.util.Collection: stream(), parallelStream(),
forEach(), removelf()...

e Mac du vay, phuong thic default cling can dugc st dung mét cach can than badi nguyén
nhan: Trudc khi khai bdo phuong thic la default, can chac chan la né la can thiét bi n6 c6
thé gay ra sy nhap nhang va bién dich 16i trong hé théng phan cap phuc tap.

3. Phuong thic static

Phuong thirc static cling giong nhu phuong thirc default ngoai trir viéc né khéng thé dugc override
ching trong class dugc implements.

Mot tinh nang tha vi cung cap badi Java 8 la interface c6 thé khai bdo (va cung cép implementation)
cac phuong thic tinh. Dudi day la mot sé vi du.

Vi du 1:

private interface DefaulableFactory {

[// Interfaces now allow static methods

[btatic Defaulable create( Supplier< Defaulable > supplier ) {
[Ireturn supplier. get();

i
}

Main class:

public static void main( String[] args ) {
Defaulable defaulable = DefaulableFactory. create( DefaultableImpl::new );

System. out. println( defaulable. notRequired() );

defaulable = DefaulableFactory. create( OverridableImpl:: new );

System. out. println( defaulable. notRequired() );

Két qua:

Default implementation

Overridden implementation

Vi du 2:

MyData. java



public interface MyData {
default void print(String str) {
if (!isNull(str))
System. out. println("MyData Print::" + str);
}
static boolean isNull(String str) {
System. out. println("Interface Null Check");

return str == null ? true : "".equals(str) ? true : false;

Bay gio sé xem class dugc implements c6 phuong thic isNull()

MyDataImpl. java
public class MyDataImpl implements MyData {

public boolean isNull(String str) {
System. out. println("Impl Null Check");

return str == null ? true : false;

public static void main(String args[]){
MyDataImpl obj = new MyDataImpl();
obj.print("");
obj. isNull("abc");

Phuong thirc isNull(String str) la mot phuong thirc don gian, né khéng override phuong thic cla
interface. Vi du néu chldng ta thém annotation @verride cho phuong thic isNull() , trinh bién
dich sé bao 16i.

Bay gid ching ta sé chay Ung dung va xem két qua:

Interface Null Check
Impl Null Check

Néu ching ta chuyén static thanh default , thi két qua nhu sau:

Impl Null Check
MyData Print:



Impl Null Check

Phuong thirc static chi hién thi trong phuong thic cla interface, néu chiing ta xéa phuong thirc
isNull() trong class MybataImpl , chiing ta sé khong thé sir dung né cho doi tugng (object) cua
MyDataImpl . Tuy nhién, giéng nhu cac phuaong thirc static khac, chidng ta cé thé sir dung phuong
thirc static cla interface thdng qua tén cua class. Vi du sau day la cach si dung hop lé:

boolean result = MyData. isNull("abc");

Nhitng dac diém quan trong vé phuong thuc static trong interface:

1. Phuaong thirc static la mét thanh phan cua interface, chiing ta c6 thé s dung né trong
class dugc implements tu né.

2. Phuong thic static rat hru ich trong viéc cung cap cac phuong thiec tién ich, vi du nhu la
ki€m tra null, sap xép tap hop ...

3. Phuong thiec static gidp chiing ta bao mat, khéng cho phép class implements tir né cé thé
override

4. Chung ta khong thé dinh nghia phuang thic static clia cac phuong thirc thudc class
Object, chiing ta sé& gap 16i "This static method cannot hide the instance method from
Object". Diéu nay khdéng cho phép trong Java, khi Object la base class cho tat ca cac class
va ching ta khéng thé cé mét phuang thirc static va mét phuang thic khac cung dinh
dang

5. Chung ta c6 thé sir dung phuong thirc static dé€ bo di nhitng nhiing phuang thic dang tién
ich nhu 1a Collections va lam cho tat ca cac phuang thic cé thé lién lac vdi interface,
ching ta sé dé dang tim thay va s dung nhiing phuong thic dé.



Java 8 - Method reference

Phuong thuic tham chiéu cung cédp cac cl phap (syntax) hitu ich dé€ truy cap truc ti€p tdi cac
phuong thic hodac ham dung da ton tai clia cac 1ép hoac déi tugng trong Java. Véi su két hgp cua
Lambda expression, phuong thic tham chiéu lam cho cau trdc ngén nglr trong nhd gon va suc tich.

Vi du: Car class véi cac dinh nghia phuong thirc khac nhau
public static class Car {

[public static Car create( final Supplier< Car > supplier ) {
[(Ireturn supplier. get();
0

[public static void collide( final Car car ) {
[(IBystem. out. println( "Collided " + car. toString() );
s

[(public void follow( final Car another ) {
[IPystem. out. println( "Following the " + another. toString() );
3

[public void repair() {

[[Bystem. out. println( "Repaired " + this. toString() );
0

}

Giai thich:
1. Tham chiéu ham dung

Loai th&r nhat ctia phuong thic tham chiéu la ham dung tham chiéu véi cl phdp Class::new hodc
cach téng quat, Class<T>:: new

final Car car = Car.create(Car::new);

final List<Car> cars = Arrays. asList(car);
Chu y rang, ham dung nay khong cé déi

2. Tham chiéu phuong thurc static



Loai th( hai la tham chiéu t&i phuong thic static véi ci phap Class:: staticMethod

cars. forEach(Car:: collide);
Chu y rang, phuong thirc nay chap nhan chinh xac tham sé cua Car
3. Tham chiéu phuong thuc instance ctua déi tuong tuy y

Loai thirc ba la tham chiéu téi phuong thirc instance cla déi tugng tuy y cla loai cu thé véi cli phap
Class: : method

cars. forEach(Car:: repair);
Chu y rang, phuong thirc nay cé thé chdp nhan khéng c6 déi s6
4. Tham chiéu phuong thurc instance cta I6p instance

Loai th(r tu la tham chiéu téi phuong thic instance cla IGp instance cu thé véi cl phap
instance: : method

final Car police = Car.create(Car::new);

cars. forEach(police:: follow);
Chu y rang, phuong thirc nay chap nhan chinh xac tham sé cta Car

Két qua:

Collided vn. laptrinh. Car@36baf30c
Repaired vn. laptrinh. Car@36baf30c
Following the vn. laptrinh. Car@36baf30c



Java 8 - Repeating
annotation

Annotations support tu khi dugc gidi thiéu trong phién ban Java 5, tinh nang nay da tré thanh
mot tinh nang htu ich va dugc st dung réng rai.

Tuy nhién, han ché cua viéc sir dung annotatioin nay la cac annotation cé thé khong dugc khai bdo
nhiéu hon moét lan cung moét vi tri. Java 8 da gidi thiéu tinh nang repeating annotation. N6 cho phép
cac annotation giong nhau c6 thé dugc khai bdo nhiéu lan cung mot vi tri.

Repeating annotation s& dung chd thich @Repeatable .

Vi du:

import java. lang. annotation. ElementType;
import java. lang. annotation. Repeatable;
import java. lang. annotation. Retention;
import java. lang. annotation. RetentionPolicy;

import java. lang. annotation. Target;

public class RepeatingAnnotations {
[@Target(ElementType. TYPE)
[JeRetention(RetentionPolicy. RUNTIME)
[public @interface Filters {
[[Filter[] value();

0

[@Target(ElementType. TYPE)
[JeRetention(RetentionPolicy. RUNTIME)
[JlRepeatable(Filters. class)

[public @interface Filter {

[IBtring value();

[0

[qoFilter(" filterl")
[JoFilter(" filter2")
[(public interface Filterable {



0

[public static void main(String[] args) {
[[ifor (Filter filter : Filterable. class
[I1T} getAnnotationsByType(Filter. class)) {
[(IIPystem. out. println( filter. value());

il

il

}

Giai thich: Day la I16p s dung Filter annotation vdi @Repeatable (Filters. class) . L&p Filters chi
nam gir Filter annotation nhung trinh bién dich Java compiler c6 gang dé ch giau su hién dién cla
né tir developer. Nhu vay Filterable interface cé chu thich Filter dugc dinh nghia hai lan (khong dé
cap tdi Filters).

Ngoai ra, Reflection API cling cung cap phuong thic maéi la getAnnotationsByType() d& trad vé cac
repeating annotation. Ch y rang Filterable. class. getAnnotation(Filters. class) Sé& tra vé instance

cua Filters bdgi trinh bién dich.

Két qud khi chay chuong trinh:

filterl
filter2



