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public class Person {
private String name;
private int score;

public Person() {
super();
¥

public Person(String name, int score) {
super();
this.name = name;
this.score = score;

}

public String getName() {
return name;
}

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



public int getScore() {

return score;

}

public void setScore(int score) {
this.score = score;

}

@Override
public String toString() {

return "Person [name="+ name + ", score=" + score + "]";
}



PersonLambdaMain

import java.util.ArrayList;
import java.util.Collections;
import java.util. Comparator;
import java.util.List;

public class PersonLambdaMain {

public static void main(String[] args) {
List<Person> singerList = new ArrayList<>();
singerlist.add(new Person("#=Xl", 100));

singerList.add(new Person("0t0l&!", 90));
singerList.add(new Person("AlILI", 92));
singerlList.add(new Person("™<|", 88));
singerlList.add(new Person("22", 98));



PersonLambdaMain

//1. 7018 HAEO0IA S List 2E
[IHAEE =2 AHEE == 21D 20 HAEE &8st X E O

Collections.sort(singerList, new Comparator<Person>() {
@OQverride
public int compare(Person singer1, Person singer2) {
return singer1.getScore() — singer2.getScore();
}

IOF

for(Person person : singerList) {
System.out.printin(person);

}

System.out.printin('===========================");
/[/ECE 0|ge &
Collections.sort(singerList,
(singerl, singer?2) —> singer1.getScore()-
singer2.getScore());
for(Person person : singerList) {
System.out.printin(person);
}



(int a) -> { System.out.printin(a); }

}
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interface NoArgNoReturn{

i
-

public void method1();
}

public class LambdaMain {

public static void main(String[] args) {
JJOHOHBE =D Q10 2|86 & Q= CIHEHOIA &2
NoArgNoReturn ob1 = () —> {System.out.printin("OHJHEBI =Dt S 1D 2

ob1.method1();
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/220 2SS A 2SS HEAIZIL E0ot=

interface ArgNoReturn{
public void method2(int x);
}

public class LambdaMain {

public static void main(String[] args) {
/OO =D A= 22 — 00N
Ol 3= ()2 2MX| £0tE €LY,

ArgNoReturn ob2 = (int x) —>{System.out.printin(x + 10);};

ob2.method2(100);
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interface NoArgReturn{

public double method3();
}

J/OHOHE 201 2D 2IEEY0 Y= &
interface ArgReturn{

public int method4(String str);
}
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public class LambdaMain {

public static void main(String[] args) {

[/ == Q110 elEE U= B - He

NoArgReturn ob3 = () —>{return 10.3;};
double d = ob3.method3();
System.out.printin(d);

OH

/IO =01 />0 2|E0| Y= B - HIOIEHE It
ArgReturn ob4 = (str) —=>{return Integer.parselnt(s
int i = ob4.method4("123219");
System.out.printin(i);

)}
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public class ThreadRambda {
public static void main(String[] args) {
Runnable r = ()->{

try{
for(int i=0; i<10; i++){
System.out.printin(i);
Thread.sleep(1000);
}
}

catch(Exception e){
e.printStackTrace();
}

b
Thread th = new Thread(r);
th.start();
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import java.util.ArrayList;
import java.util.List;
public class MethodArg {
public static void main(String[] args) {
List<Person> singerList = new ArrayList<>();
singerList.add(new Person("£=Xl", 100));

singerList.add(new Person("0t0l&!", 90));
singerList.add(new Person("AlILI", 92));
singerlList.add(new Person("™<|", 88));
singerlList.add(new Person("22", 98));

singerlist.forEach(System.out::printin);

15



A

Ct CIE IOl

WA M=

0
OHOH &

L AT= 5 2

ioll

OIE{HIO| A E java.util.function THI| XAl M2
ALE

gl
| & IH O

1.8 HEFH

o[n
uln
<

B H O]

ol

RI
<+

o0

4

Ll AL HE = APIOIA Ol

=
L

v

i == AL 2

Uk
K0

Consumer

JI

—t

ol
nd

i

i == 81 2

Supplier

00

Function

Operator

HA booleane 2 2| &

AN 2lE g0l boolean
A0

Jt

< <+

H e
H e

0H D
0H D

Predicate

16



OHOHE =9 EF F =01l (Th2kAl OFeH et &2 Consumer HIZ

OIE T 0] A T HAE 23

Consumer<T> void accept(T t) 2K TE uop AH|
BiConsumer<T,U> void accept(T t, U u) 2% TQ US BHOp Ab|
DoubleConsumer void accept(double value) double 7t O} A
IntConsumer void accept(int value) int 2t& 20 AH|
LongConsumer void accept(long value) long 7t BHOF AH|
ObjDoubleConsumer<T> | void accept(T t, double value) | K| T 9} double ZtS BtOp AH|
ObjintConsumer<T> void accept(T t, int value) AH T int ZHS BHOF AH|

ObjLongConsumer<T>

void accept(T t, long value)

AK| T2t long g5 O 4]




import java.util.function.*;

public class ConsumerMain {

public static void main(String[] args) {
Consumer<String> consumer =
t —> System.out.printin(t + "1.80 A JIS");
consumer.accept("JDK");

BiConsumer<String, String> bigConsumer =

(t, u) —> System.out.printIn(t + u);
bigConsumer.accept("JDK", "1.80l X Jt=");
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Supplier<T> T get() M2 2=

BooleanSupplier

boolean getAsBoolean()

DoubleSupplier

double getAsDouble()

double Z}S 2|H

IntSupplier

int getAsInt()

int {2 2|8

LongSupplier

long getAsLong()

long ¢tS 2|f




import java.util.*;
import java.util.function.*;

public class SupplierMain {

public static void main(String[] args) {
IntSupplier dice = () —> {
Random r = new Random();
int num = r.nextInt(6)+1;
return num;

b

int val = dice.getAsInt();
System.out.printin("Z= A " + val);
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Function<T,R>

R apply(T t)

A T8 24H| R 2 Of &

BiFunction<T,UR>

R apply(T t, U u)

4% TQIUE 245 R=2 OfE

DoubleFunction<R>

R apply(double value)

double & ZiA| R =2 O

IntFunction<R>

R apply(int value)

int& 245 R2 Oj&

IntToDoubleFunction

double applyAsDouble(int value)

int & double 2 Of%

IntToLongFunction

long applyAsLong(int value)

int & long o 0Of&

LongToDoubleFunction

double applyAsDouble(long value)

long € double 2 OfH

LongTolntFunction

int applyAsint(long value)

long & int & Oj&

ToDoubleBiFunction<T,U>

double applyAsDouble(T t, U u)

24| T2 US double 2 OfZE

ToDoubleFunction<T>

double applyAsDouble(T value)

M| TS double 2 D=

TolntBiFunction<T,U>

int applyAsInt(T t, U u)

24 TQFUS int3 ofx

TolntFunction<T>

int applyAsInt(T value)

M| T&E int2 OE

TolLongBiFunction<T,U>

long applyAsLong(T t, u)
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ToLongFunction<T>

long applyAsLong(T value)
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double avg(TolntFunction<Student> function) {
int sum = 0;
for (Student student : list) {

sum += function.applyAsint(student);
}

double avg = (double) sum / list.size();
return avg;
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import java.util.*;
import java.util.function.*;

public class FunctionMain {

private static List<Person> list =
Arrays.asList(
new Person("2 &I,

new Person("EYH & ",

public static void strPrint(Function<Person, String> function) {
for(Person person : list) {
System.out.printin(function.apply(person));
}

System.out.printin();

}

public static void main(String[] args) {
strPrint( t—>t.getName());
}
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Operator
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BinaryOperator<T> BiFunction<T,UR>9| 3}2| QI HO0|A Tt UE AAsH & R2|H
UnaryOperator<T> Function<T,R>90| 5}2| QIEmO|A TE ¢ASH & R 2|H
DoubleBinaryOperator | double applyAsDouble(double, double) £ J742| double ¢14b
DoubleUnaryOperator | double applyAsDouble(double) oF 79| double ¢4t
IntBinaryOperator int applyAsInt(int, int) S J719] int G4l
IntUnaryOperator int applyAsInt(int) ok 742l int 4L
LongBinaryOperator long applyAsLong(long, long) &= 742l long AL
LongUnaryOperator long applyAsLong(long) oF 79| long &AL
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Operator

import java.util.function.*;

public class OperatorMain {
public static int max(int[] ar, IntBinaryOperator operator) {
int result = ar[0];
for (int score : ar) {
result = operator.applyAsint(result, score);
}

return result;
}
public static void main(String[] args) {
int[] scores ={ 92, 95, 87 };
/] EIUgt &0
int max = max(scores, (a, b) —> {
if (a>=Db)
return a;
else
return b;
1

System.out.printin("Z CHgt: " + max);
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Predicate
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Predicate<T> boolean test(T t) 25 T& A
BiPredicate<T,U> boolean test(T t, U u) 2K T UE HlI XA}
DoublePredicate boolean test(double value) double £} XA}
IntPredicate boolean test(int value) int S XAt
LongPredicate boolean test(long value) long 2} ZA}
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Predicate

import java.util.*;
import java.util.function.*;

public class PredicateMain {
public static int avg(List<Person> list, Predicate<Person> predicate) {
intcnt =0;
for (Person person : list) {
if (predicate.test(person)) {
cnt++;
}

}

return cnt;

}

public static void main(String[] args) {
List<Person> list = Arrays.asList(new Person("2 X &l" 87), new Person(

22" 90), new Person("s2&t=", 95),

o
—

new Person("EY T", 89));

int count = avg(list, t —=> t.getScore() >= 90);
System.out.printin("90 0] &tQl 212l Z=: " + count);
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import java.util.Arrays:

import java.util.lterator;

import java.util.List;

import java.util.stream.Stream;

public class StreamMain {
public static void main(String[] args) {
List<String> list = Arrays.asList("2 M &" "SHE" "SSF");

// for 2 0|2
System.out.printin("& &t for 2 0|2");
for(int i=0; i<list.size(); i++){
String name = list.get(i);
System.out.printin(name);
}
System.out.printin('===========================");
// Iterator 0|2
System.out.printin("lterator 0| &");
lterator<String> iterator = list.iterator();
while (iterator.hasNext()) {
String name = iterator.next();
System.out.printin(name);
}

30



/] g € 0|
System.out.printin("thtE 24 0| ");
for (String imsi : list) {

System.out.printin(imsi);
}
System.out.printin('===========================");
// Stream 0|2
System.out.printin("Stream 0l&");
Stream<String> stream = list.stream();
stream.forEach(name —> System.out.printin(name));
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List<String> sortedList = strStream?2.sorted().collect(Collectors.tolList());
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% java.util.stream IH2| XI 0l Stream APl S0| &

[ BaseStream

|

[ LongStream

Enis

[ DoubleStream
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java.util.Collection.stream( )

St Zad

Lk java.util. Collection.parallelStream( ) 2

Stream(T) Arrays.stream(T[ 1), Stream.of(T[ ])

IntStream Arrays.stream(int[ ]). IntStream.of(int] 1) e

LongStream Arraysstream(ong[ ]).  LongStream.of(long[ 1)

DoubleStream Arrays.stream(doublel ]). DoubleStream.of(doublel 1)

T IntStream.rangel(int. int) - —_———
IntStream.rangeClosed(int. int)
LongStream.range(long. long)

L St | He

sl b LongStream.rangeClosed(long, long) R

Files find(Path, int, BiPredicate, FileVisitOption

Stream{Path) o X tion) ClaEe]
Files list(Path)
Files.lines(Path, Charset)

St Stri 2

ORI BufferedReader.lines( ) S

DoubleStream Random.doubles(..)

IntStream Random.ints() e 5

LongStream Random.longs()




Stream

% Stream M4
import java.nio.file.Files;
import java.nio.file.Path;
import java.nio.file.Paths;
import java.util.Arrays:
import java.util.List;
import java.util.Random:;
import java.util.stream.IntStream;
import java.util.stream.Stream;

[/Z2EE CHE 2

public class StreamCreate {

public static void main(String[] args) {
String[] ar={ "2 &", "SHE", "S2A=" §
System.out.printin("=====12 2 2 & Stream M&d====");
Stream<String> arStream = Arrays.stream(ar);
arStream.forEach(e —> System.out.printin(e));
System.out.printin('==============");

List<String> list = Arrays.asList("2 & &I", "SHE" "Szt=");
System.out.printin("=====2| AEZ L H Stream M &d====");
Stream<String> listStream = list.stream();

listStream.forEach(e —> System.out.printin(e));
System.out.printin('=============="); 35



o Stream M A

System.out.printin("=====8 % HIAZ L H Stream M H====");
IntStream intStream = IntStream.range(100, 104);
intStream.forEach(e —> System.out.printin(e));
System.out.printin('==============");

/] 28t =2 St M4 StreamsS M4

IntStream randomStream = new Random().ints();

// 3Bt =& 22 M

randomStream.limit(3).forEach(n —> System.out.printin(n));

System.out.printin("'======================");

try {
/] & CIR&ER|IZ JHX D Stream=S M4
Stream<Path> path = Files.list(Paths.get("./"));
path.forEach(n —> System.out.printin(n));
path.close();

} catch (Exception e) {
System.out.printin(e.getMessage());

}
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distinct() 55

filter(-+) 55

flatMap(-) a5
flatMapToDouble(-) | Stream
flatMapTolnt(--) Stream
flatMapTolLong(-+) Stream

map(-+) 38

mapToDouble(-)

Stream, IntStream, LongStream

LongStream

DoubleStream

0x
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mapTolnt(-+) Stream, LongStream, DoubleStream
mapTolLong(-) Stream, IntStream, DoubleStream

map ToObj(-) IntStream, LongStream, DoubleStream
asDoubleStream( ) IntStream, LongStream
asLongStream() IntStream

boxed!() IntStream, LongStream, DoubleStream
sorted(-) 58

peek(-) 55
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Stream

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

public class StreamFiltering {
public static void main(String[] args) {
List<String> list = Arrays.asList(

IIOI/\III II2|:H|:II’ II-’C_DrPl;l__i\_II’ “Ol/.ll", IIOl/‘_\/l\_III’ lIDDI-,C—)r(\_I“),
System.out.printin("2IHE E2| 10 30 =&");
list.stream().skip(2).limit(3).forEach(n —> System.out.printin(n));

System.out.printin();

System.out.printin("& < HMlH");

list.stream().distinct().forEach(n —> System.out.printin(n));

System.out.printin();

System.out.printin("Al22 ZULt= HI0IH =2");

list.stream().filter(n => n.endsWith("&!")).forEach(n -
System.out.printin(n));

System.out.printin();

System.out.printin("=S£2& MHotD A9 2 2LI= HOIH ==");

list.stream().distinct().filter(n —> n.endsWith("4!")).forEach(n —>
System.out.printin(n));

}
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T — Stream{R)

DoubleStream

flatMap(DoubleFunction{DoubleStream))

double =) DoubleStream

IntStream

flatMapl(IntFunction{IntStream))

int = IntStream

LongStream

flatMap(LongFunction{LongStream))

long — LongStream

DoubleStream

flatMap ToDouble(Function{T, DoubleStream))

T — DoubleStream

IntStream

flatMap Tolnt(Function{T, IntStream))

T = InputStream

LongStream

flatMapTolong(Function{T. LongStream))

T —) LongStream
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import java.util.ArrayList;
import java.util.Arrays:

import java.util.List;

import java.util.stream.Stream;

public class FlatMapMain {
public static void main(String[] args) {
List<String> list = Arrays.asList("java8 lambda", "stream mapping");
list.stream().flatMap(data —> Arrays.stream(data.split(” "))).forEach(word -
> System.out.print(word + "Wt"));

Stream<String[1> ar = Stream.of(new String[] { "HIOIEF A", "SH ", "E}
new String[] { "AtOI ", "&HCIEZ", "HEZ 02 EIUI
ﬁn })’

Stream<String> stream = ar.flatMap(Arrays::stream);
stream.forEach(str —> System.out.print(str + "Wt"));
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class Group {
private List<String> members;

public Group() {
super();
members = new ArraylList<>();

}

public void add(String member) {
members.add(member);
}

public List<String> getMembers() {
return members;

}
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List<Group> groups = new ArraylList<>();

Group blackpink = new Group();
blackpink.add(" Xl 4=");
blackpink.add("&ILI");
blackpink.add("Z HI");
blackpink.add("2l At");
groups.add(blackpink);

Group redvelvet = new Group();
redvelvet.add("0t0l&l");
redvelvet.add("&21");
redvelvet.add("&ICI");
redvelvet.add("Z=01");
redvelvet.add("0ll2l");
groups.add(redvelvet);

Stream<String> flatMappedStream = groups.stream().flatMap(
g —> g.getMembers().stream());
flatMappedStream.forEach(str —> System.out.print(str + "Wt"));
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Stream<{R> map(Function{T. RY) Bl P 2
DoubleStream map ToDouble(ToDoubleFunction{T)) T — double
IntStream map Tolnt(TolntFunction{T)) T—int
LongStream map Tolong(ToLongFunction{T)) T — long

DoubleStream

map(DoubleUnaryOperator)

double — double

INntStream map Tolnt{DoubleTolntFunction) double — int
LongStream map T olLong(DoubleTol.ongFunction) double — long
Stream{U> map ToObj(DoubleFunction{ U») double - U
INtStream map(intUnaryOperator mapper) int —> int

DoubleStream

map ToDouble(IntToDoubleFunction)

int — double

LongStream map T ol ong(intToLongFunction mapper) int — long
Stream<{U> map ToObj(IntFunction{U) int—> U
LongStream map(LongUnaryOperator) long — long

DobleStream

map ToDouble(lLongToDoubleFunction)

long — double

INntStream

map Tolnt{LongTolntFunction)

long = Int

Stream<{U)

map ToObj(LongFunction{U>)

long > U
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public class Student implements Comparable<Student>{
private int num;
private String name;
private String gender;
private String subject:
private int score:

public Student() {

super();
}
public Student(int num, String name, String gender, String subject, int score) {
super();
this.num = num;
this.name = name;
this.gender = gender;
this.subject = subject;
this.score = score;
}
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public int getNum() {
return num;
}

public void setNum(int num) {
this.num = num;
}

public String getName() {
return name;
}

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

public String getGender() {
return gender;
}

public void setGender(String gender) {
this.gender = gender;
}

public String getSubject() {
return subject;
}

public void setSubject(String subject) {
this.subject = subject;
}
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public int getScore() {
return score;
}

public void setScore(int score) {
this.score = score;
}

@OQverride
public String toString() {
return "Student [num="+ num + ", name="+ name + ", gender=" + gender
+ ", subject=" + subject + ", score="

}

@OQverride
public int compareTo(Student other) {
//return other.score — this.score;
return this.name.compareTo(other.name);

+ score + "]";
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import java.util.Arrays;
import java.util.List;

public class StreamMapMain {
public static void main(String[] args) {
List<Student> list = Arrays.asList(
new Student(1, "2 X&", "EX}H, " EEH
new Student(2, "S- E", " X", "I HZ2E D}, 92)
new Student(3, "S2&t=" "0 X", "EEH 28", 87),
new Student(4, "&£2", "4 X}", "AEHZ28 1", 85),
new Student(s, " X", "I X", " XF2EHD", 78)
);

ol

k', 80 ),

O 0p
J

d
II\:I

J
I
\_

i
=

list.stream()
filter(student—>student.getGender().equals("& k"))
.mapTolnt(Student::getScore)
forEach(student —> System.out.printin(student));
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% Stream =7+ A4t
v sorted

O Stream<2| HIOIHE

Q 24HMJt Comparable CIEHHIO|AE implements ot A2 H compareTo HMES &2

WE LD LS

HFES LB Xte RES +3

==

O 22HIJF Comparable QI HIOIA S
ComparatorZ ?oiP_F HIUE HUBEHLE (a,b)—>{ }O*EH_J SN H 1= =

dgot)| g A=

A= dEs oll=10 I =2 Comparator.reverseOrder()E &l

implements ot UK LOHH OIHHEH

Ol Ol M 2B &2 L=, 0, S 3t S0 SHLIOIOF 5t 242 2IEi6He 2ol GIOIH
O 0D 2k==ct0 F o HIoIEH St Xi2lE WAl
/8l ElgY HIAS(TH7H ) 43
Stream(T) sorted( ) Zix|E Comparable 78 2ol w2t X2
Stream(T) sorted(Comparator(T)) ZH5|Z Z20{%I Comparatoroi| 2t 2
DoubleStream sorted() double RAE REX=OZ HH
IntStream sorted() int RAS REXEOZ HH
LongStream sorted() long RAE LEXECR FH
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import java.util.Arrays;
import java.util.List;
import java.util.stream.IntStream;

public class StreamSortMain {
public static void main(String[] args) {
//Comparable 21 EHH Ol AJ} ASHE B
int [] ar={5, 3,2, 1, 4};
IntStream intStream = Arrays.stream(ar);
System.out.printin("@&xt= 8&");

intStream

.sorted()

forEach(n —> System.out.print(n + "Wt"));
System.out.printin();
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//Comparatorg & & P&lol= B2
System.out.printin("& 2| L& Xt= H&E");
List<Student> list = Arrays.asList(

new Student(1, "2 Z&", "X, "EEEH I3 ", 80 ),
new Student(2, "S®ET", "X, "I HZ2S ", 92),
new Student(3, "S2t=", "G4 K", "EEHZ2S 1", 87),
new Student(4, "&£2", "4 X}", "AEHZ28 1", 85),
new Student(s, "&XH&", "4 XH", "® 2SI, 78)

);

list.stream()
sorted((n1, n2)—>{

})

forEach(word —> System.out.printin(word));

return n2.getScore() — n1.getScore();
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St St
v Stream® 2= HIOIEHE =glotBHA HE= =

MEIJLE
v peek(): B2t XMl HIMEZ S22t AtE
v’ foreach():21& XMl HAEZ DHXIZH0l ALS
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import java.util.Arrays;
import java.util.List;

public class StreamlLoopMain {
public static void main(String[] args) {
List<Student> list = Arrays.asList(

new Student(1, "2 Z&", "X, "AEE B8 0", 80)
new Student(2, "S®HT", ", "I HZ2S ", 92),
new Student(3, "S&=", "4 X", "EEHIE ", 87),
new Student(4, "&=22", "& X", " EEH 381", 85)
new Student(s, "&XH&", "H A", "™ ﬂ%i‘ﬂ}", 78));

list.stream()

.peek(word —> System.out.printin(word))
.mapTolnt(Student::getScore)

.sum();
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o XE M2l HAHE: Stream LAZE BS ADPoHA Z2UE CHENHUHE HACZ HALS £SHGHHA
T8 Stream2 ==

5 2|s Efed HiA=(0l7H ) 25F QIEHO|A
boolean allMatch(-) 5
ojE!l boolean anyMatch(--) X
boolean noneMatch(:--) 5
long count() =5
OptionalXXX findFirst() ror
= OptionalXXX max(---) =y
XMl | o= OptionalXXX min(---) 35
OptionalDouble | average() IntStream, LongStream, DoubleStream
OptionalXXX reduce(--) ro
int, long, double | sum() IntStream, LongStream, DoubleStream
2| void forEach(--) =
7% R collect(..) =3
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<  Optional<T>

v
v
v

TEtES HHE M= SHA

Stream2 = HALC| 2= Optional ZPHI Ul E0LA 2lE 6l AR US
O =l

Olge gtatel 2D null @ ALE 2E XM2loh)| 2Ch= Optionaldll oE HAES 0
oH/d 2HES| Melg = JAJ| W2

= P E=D)
Q Tget(): 2t2 DH@SEJ_ null OIS Ol 2 24
O T orElse(T default): 2t2 It 210 nullOlH default 8¢ 2IE

O Boolean isPresent(): g8¢0l nullOl% false [A2H true 2IE
OptionalkT>2 HE

O Optionallnt

O OptionalDouble

0 OptionalLong
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Stream ==

forEach
v Stream? RLAE A20ot= ESAHM
v ZlE Bt 2 void
v’ Consumer Bt STE Y
v’ DHOH = Stream& 2 A
v Stream?2| =S &= I 0| AFES
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ZE Mel HHUHAM 24501 S 240 2FSot=
(-

allMatch (Predicate<? super T> predicate) Ol A
Predicatel =212 2tEot=K T Al

anyMatch(Predicate<? super T> predicate) HIME: = A
H &l Predicate 2242 BHEGt=Xl KA}

noneMatch(Predicate<? super T> predicate) HIAE: 2
Predicatel =212 OFE0GHAl L =K A

Optional<T> findFirst(): S M GIOIE &

st &t e @ADL HHHs=2 =

= RAS0| lHH6ILZ =0 &

Optional<T> findAny(): 92 StreamOllA SR GIOIH 2l &
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= AE 2] Z01IF 64t 0l a2l CIOIEDF 101 Olat A=K =el

import java.util.Arrays;
import java.util.stream.Stream:;

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

Stream<String[]> ar = Stream.of(

new String[J{"HI0OI B2 A", "2} 2" "EI0|2"},

new String[J{"AtO| " "HCIEZ", "HEZOI2EIUIA"}
)
Stream<String> stream = ar.flatMap(Arrays::stream);
boolean result =

stream.anyMatch(name —>

name.length()>6);

}

System.out.printin("Z 3+:" + result);
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(@)

v & Xl Jls
ol OB A=}

v SHE HE9 HOIEHE JIZdlA A 0t= 22 & (Reduction)
v J|I29 StreamlilAdzs B HINMEES ot

o
3
b
N
3
o
B
my
=
ol
(.

RAs2 Xelol 28, &4, B=dl, £
2

==

MBotXIEH JI2& 0] Ot <= count 2 min, max
ot =T

2|& et HIAS(0H7H =) o
long count() QA T4
OptionalXXX findFirst() A i 24
OptionaKT) max(Comparator(T))

Alch 4
OptionalXXX max( )
OptionakT) min(Comparator(T)) )

A QA
OptionalXXX min()
OptionalDouble averagel ) 4 B
int, long, double sum() 24 Fgt
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Stream %S HAF - &
v dettgdoz 2|85 = Hl0le= Hi2 AFE0| Jis
v Optional2 &8t XII=2d | HIOIEHE 22N Z Helot=e MHES
v Optional E+2 2 Optional, OptionalDouble, Optionallnt, OptionalLong E& 0
280z 2lE T = UoIeE get(), getAsDouble(), getAsint(), getAsLong(
w=E IS = A3
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import java.util.Arrays;
import java.util.List;

public class StreamReduceMain {

public static void main(String[] args) {
List<Student> list = Arrays.asList(

new Student(1, "2 Z&", "X, "HEHI3E ", 80),
new Student(2, "S®HT", "X, "I HZ2S ", 92)
new Student(3, "S&=", "4 X", "EEHIE ", 87),
new Student(4, "&=&", " X", “9*“ 138", 85),
new Student(5, "&XH&", "4 X", "A XkSSHI", 78));

// Map—Reduce Programming
int sum = list.stream().mapTolnt(Student::getScore).sum();
System.out.printin("& A" + sum);
double avg =
list.stream().mapTolnt(Student::getScore).average().getAsDouble();
System.out.printin("® =:" + avg);
}
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% Stream =& A4 - reduce
= S 0122 Haets ot DA ©
SHUIIHAN HA2 86t XS Z2UE Btetole M E
Optional<T> reduc
Optional<T> reduc

R S+== AsS 2HE JHALD Hets =gt = 1] 202 JHX L CGhs OIolE et A
ME =ol =S 2UE clE

reduce((a,b)

< S

[z
X

= 3220 AI256tl= HAEZ Stream? RAE
e(BinaryOperator<T> accumulator)
e(T identity, BinaryOperator<T> accumulator)

-

—>a+b) E oA D™ S O HIOIEHS &
I

CHM &= JEM B =2 D82 8 X6t
AW &+E 0|=Zot= E=0 0 I 823 No hElementException0| 243} X

= A0| Jt=
Suc
}O—I

Ot reduce(0, (a,b)—>a+b)E A6t /A HIOIE I 2™ 0 2lE
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import java.util.Arrays;
import java.util.List;

public class StreamReduceSum {
public static void main(String[] args) {
List<Student> list = Arrays.asList(

new Student(1, "2 X &" "EXH, "AEHZSHL", 80),
new Student(2, "S®ET", "X, "I H 2", 92),
new Student(3, "S2t=", "I Xt", "EEHZ2S 1", 87),
new Student(4, "&£2", "4 X}", "AEHZ28 1", 85),
new Student(5, "&XH&", "4 KH", "®XHESHIH", 78));

int sum = list.stream()
filter(student—>student.getGender().equals("& k"))
.mapTolnt(Student::getScore)
.-reduce(0, (n1, n2) => n1+n2);
System.out.printin("& Al:" + sum);
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Collector?| E+Y HOIctOIE T=E 4

A= =& J|(accumulator)

R2 4

oH&otH T RASE A F

+x+x+%9@

190 RO M &

[oll

HCh= 2/ 0]

Collectors Z2elA 2] H&E HANEE 0|12

2|= Efgd
Collector(T, ?. List{T>»»

Collectors2| A gjlA=
toList()

23
T= Listoll &

Collector(T. ?. Set{T»

toSet( )

T= Setoll ME

Collector(T,?, Collection{T))

toCollection(
Supplier{Collection{T))
)

TE Supplierzl 2%t
CollectionOil &=t

Collector(T. ?. Map{K.U»

toMap(
Function{T.K> keyMapper.

Function{ T.U) valueMapper)

TE K2l UR DHEsHAN KE 72,
UE zto= Mapoll Xi=t

Collector(T. 2.
ConcurrentMap{K.U>»>

toConcurrentMap(
Function{T.K) keyMapper.,
Function{T.U) valueMapper)

T= K2t U= oiEsiM KE 7=,
UE 2= ConcurrentMapil
~NE
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s Stream =& HA - collect

collect &0l Collectors.tolist() E£= toSet()S U StH List L} Set@Z ZUE BHEt

List LI Set @1E{HI Ol A2 anonymous 22X JF OF Ll
0l = Collectors.toCollection(ArrayList::new) X &
g2 HEGI DA ol= 0= Collectiors.toArray

(
6}II HOW Object tiE= clEot) S8 L2 iE=Z 2= Ui ol BR0l= 2diL
ew HB MATIZE A

o r—
II—I

MOz HEES = toMap Olcts D1IA-IE% ot =0 0l HAS 2 e ®H
M OHHE =2 J|E S OO0 sr= 2 8ol =010F ot=0l ofLtel HIHH+S &0
N UE Stz gHEoi== LS EH%!

67



Stream ==

import java.util.Arrays:

import java.util.List;

import java.util.Map;

import java.util.Set;

import java.util.stream.Collectors:

public class StreamCollect1 {
public static void main(String[] args) {
List<Student> list = Arrays.asList(
new Student(1, "2 X &I" "EXH, "AEHZ8H", 80),
new Student(2, "%%*E", "SR, "Dl H =S 92)
new Student(3, "S&=", "4 X", "EEHIE ", 87),
new Student(4, "&=&", "& X", "AEHZSH", 85),
new Student(s, "EAHE", "I X", "®XFZ2ED", 78));

] J‘l" I}
II =J Jou

J
I

—~ A~ A~ —~

[
=
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/[l XS0 | List 4

List<Student> manList = list.stream().filter(s —> s.getGender().equals(" & Xt
")).collect(Collectors.toList());

manList.stream().forEach(s —> System.out.printin(s.getName()));

System.out.printin("'================");

/] XS 8 |0 Set M4

Set<Student> womanSet = list.stream().filter(s —> s.getGender().equals("
X)) .collect(Collectors.toSet());

womanSet.stream().forEach(s —> System.out.printin(s.getName()));

System.out.printin('================");

/| 2 HIOIEHE name= IIZHA Map M4
Map<String, Student> map =
list.stream().collect(Collectors.toMap(Student::getName, item —> item));
System.out.printin(map);
}
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v counting()2 HYdtH dIOIES H+=5E H+Z 2l
v summingInt(XI 2t&4)E HUSHH &
v averagingInt(X|&t&=)E (otH B
v maxBy(HImB %), minBy(HI M 4)2 T4 5t 2 O Lt
v Int tHAI0l Double AFE Jts
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import java.util.Arrays:

import java.util. Comparator;
import java.util.List;

import java.util.Optional;

import java.util.stream.Collectors:

public class StreamCollect? {
public static void main(String[] args) {
List<Student> list = Arrays.asList(
new Student(1, "2 Z&", "E X", "HEHIE ", 80),
new Student(2, "%%*E", "SHRH “JIJ#I H 92)
new Student(3, "S&=", "4 X", "EEHIE ", 87),
new Student(4, "&=&", "& X", "AEHZSH", 85),
new Student(s, "EAHE", "I X", "®XFZ2ED", 78));

] J‘l" I]d
II =J Jou

J
I

—~ A~ A~ —~

[
=

// QIOIEf JHz=

long cnt = list.stream().count();
System.out.printin("GI0I1E1 JH==:" + cnt);

cnt = list.stream().collect(Collectors.counting());
System.out.printin("GI0I1 &1 JH==:" + cnt);
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/] B XA

int sum = list.stream().mapTolnt(Student::getScore).sum();
System.out.printin("& %= & A" + sum);

sum = list.stream().collect(Collectors.summingInt(Student::getScore));
System.out.printin("& %= & A" + sum);

/] EITHgk

Optional<Student> top =
list.stream().max(Comparator.comparingInt(Student::getScore));

System.out.printin(top);

top =
list.stream().collect(Collectors.maxBy(Comparator.comparingInt(Student::getScore)));

System.out.printin(top);
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%  Stream == A4

v collete RAE JEU4olA £2E £ A= JsS M2
v collect ()& & Al Collectors? groupingBy()E &
RLAssS Lol A Map Xl M
2| Bl Collectorse] E= gjjlAa=

Collector{T.?.Map{K List{T»»

groupingBy(Function{T, K} classifier)

oM &=t Jt=otH

=29
TE KZ &Sk Kool MEE

Collector{T.?.
ConcurrentMap{K.List{T>»

groupingByConcurrent(
Function{T.K> classifier)

Listoll T= NZEe Map 28
K

0 n
T T

Collector{T.?.Map{K.D>>

groupingBy(
Function{T. K classifier.
Collector{T.A.D> collector)

T= K= ojEstkn K7 ol MEHE
DZHXol] TS 5= Map 284

Collector{T.?.
ConcurrentMap{K.D>»

groupingByConcurrent(
Function{T K} classifier,
Collector{T.A.D> collector)

Collector(T.?2.Map{K.D»

groupingBy(
Function{T.K> classifier.
Supplier{Map<{K.D»> mapFactory.
Collector{T.A.D) collector)

T= K2 oHEst SupplierZt
HMESk= MapollA KZ ol HZE
= DZHol TE ==

Collector{T.?.
ConcurrentMap{K D))

groupingByConcurrent(
Function{T K} classifier,
Supplier{ConcurrentMap{K.D>»>
mapFactory.
Collector{T A D) collector)
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import java.util.Arrays:

import java.util.List;

import java.util.Map;

import java.util.stream.Collectors:

public class StreamCollect3 {
public static void main(String[] args) {
List<Student> list = Arrays.asList(

new Student(1, "2 & &", "X, "HEHI3E ", 80),
new Student(2, "S®EHT", "X, "I HZ2S ", 92)
new Student(3, "S&=", "4 X", "EEHIE ", 87),
new Student(4, "&£2", "4 X}", "AEHZ28 1", 85),
new Student(5, "&XH&", "4 X", "® XS SHI", 78));

Jor o1
ol

d
II\:I

J
I
\_

i
=

Map<String, List<Student>> groupMap = list.stream()
.collect(Collectors.groupingBy(Student :: getGender));

System.out.printin(groupMap);

System.out.print("[ & X ");

groupMap.get("&X}H") . stream().forEach(s—>System.out.print(s.getName() +
")

System.out.print("Wn[ 04 Xt] ");

groupMap.get("0d X+").stream().forEach(s—>System.out.print(s.getName() +

}
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HIAS(OH7H Hp)
mapping(

Function{T, U) mapper,
Collector{U,AR) collector)

T= U= ogst =, U= Roll =&

Collector(T,? Double)

averagingDouble(
ToDoubleFunction{T) mapper)

T= DoubleZ 0i&St =, Double
o| HAUS M=

Collector(T.?.Long> counting() T 7IRE B L=
Collector CharS = 72Xt
joining(CharSequence delimiter) G.il’ .equence _ S
{CharSequence.?.String) (delimiter)2 &St String= A&
X maxBy( Comparators O|ZsHA =t TE
Collect .?Opt | 3
SlocRropios ) Comparator{T) comparator) 2=
minBy( Comparator= O|25HA ZA TS

Collector({T.,?.Optional{T)>

Comparator{T) comparator)

M

Collector(T.?.Integer?

summingInt(TolntFuncton)
summinglLong(TolL.ongFuncton)
summingDouble(ToDoubleFuncton)

Int, Long. Double Efi2| &7

A=
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import java.util.Arrays:

import java.util. Comparator;
import java.util.List;

import java.util.Map;

import java.util.Optional;

import java.util.Set;

import java.util.stream.Collectors:

public class StreamCollect4 {
public static void main(String[] args) {
List<Student> list = Arrays.asList(

new Student(1, "2 X&" "X}, "HAEH 281", 80),
new Student(2, "S®ET", "X, "I H 2", 92),
new Student(3, "S2t=", "I K", "EEHZ2S 1", 87),
new Student(4, "&£2", " X}", "AEHZ28 1", 85),
new Student(s, "&XH&", "4 KH", "®XH=SE}", 78));

/] 88 HF HE
Map<String, Double> groupMap = list.stream()

.collect(Collectors.groupingBy(Student::getGender,
Collectors.averagingDouble(Student::getScore)));

System.out.printin("& Xt = &2 " + groupMap.get("= XH"));
System.out.printin("O4 Xt = & 2=: " + groupMap.get("4 XH"));
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/| ERE 1S ==

Map<String, Optional<Student>> topMap =
list.stream().collect(Collectors.groupingBy(Student::getSubject,

Collectors.maxBy(Comparator.comparingInt(Student::getScore))));
Set<String> keys = topMap.keySet();
for (String key : keys)
System.out.printin(key +

+ topMap.get(key));
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O toArray
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O toSet

QO joining: 88Xl RLAE otLte] 2XUEZE 2N 2l E
O reduce: gt &°

= otLtEr 2 E ol
findFirst
findAny
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U000
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import java.util.Arrays;
import java.util.List;
import java.util.stream.Collectors;

public class StringJoining {
public static void main(String[] args) {
List<String> list = Arrays.asList("CHstel=2" "a=2" "S2" " get=", "s&

String joined = list.stream() .filter(p —> p.length() > 3)
.collect(Collectors.joining(",")); System.out.printin(joined);

=
o
o
H
=
[
I
|
3r
[l
e
M
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s Collectiontl =Jt=l Stream & At

HAME=EH 2| L} ol
—— QUpE FOEI Stol ARZL0| trueE HIBSH= 2E  Predicate(Q147} Stream CHAR!
A0 CHSH ListOl A AtK{[SHCE 23|, HE2ZE2 boolean)
— Ol FOUEI etpo] ZuZ Liste| BE QLAS UnaryOperator(2l4=7} Stream
P X[BHBIC CHAIQ! 43, HHBIZES S EfR)
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import java.util.ArraylList;
import java.util.List;

public class StreamlistProcessing {

public static void main(String[] args) {
List<String> list = new ArrayList<>();
list.add("BlackPink");
list.add("Twice");
list.add("RedVelvet");
list.removelf(s—>s.length() <= 5);
list.replaceAll(s—>s.toUpperCase());
list.forEach(System.out::printin);
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% MapOl =JF=l Stream & A

HAMES 2| L2 s
t OIAZ FOfEI 340 ZTHE Maptll K 10] 7], 914 27} BiFunction(@I4= [t
compute MAIRIBICE o, B AEE Y
- 717t IS TSt Q14 FOJEI 40l 914 10] 7, 914 27} BiFunction(@H4 719}
COMPUIEHTTESENt  2ini= Mapol xhaRsicY % vigkke MaE 2
717t S WSk QKR ORI BH40] | QK 10] 7, 914 27} Function(Q4E 7
computelfAbsent
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Stream ==

import java.util.ArrayList;
import java.util.HashMap:
import java.util.List;
import java.util.Map;
public class StreamMapProcessing {
public static void main(String[] args) {
List<String> list = new ArrayList<>();
list.add("Black Pinkc");
list.add("Twice");
list.add("Red Velvet");
list.add("GirlsGeneration");
list.add("WonderGirls");
list.add("T-ARA");
Map<Character, List<String>> map = new HashMap<>();
list.forEach(name —> {
Character firstCharacter = name.charAt(0);
List<String> valuelist = map. get(firstCharacter);
// 2010l CHEdl= Listot g1o 8, Bl ListE SOt
if(valuelist == null){
valuelist = new ArrayList<>();
map.put(firstCharacter, valuelist);
}
valuelist.add(name); });
System.out.printin(map);



Stream ==

import java.util.ArrayList;
import java.util.HashMap:
import java.util.List;
import java.util.Map;
public class StreamMapProcessing {
public static void main(String[] args) {
List<String> list = new ArrayList<>();
list.add("Black Pinkc");
list.add("Twice");
list.add("Red Velvet");
list.add("GirlsGeneration");
list.add("WonderGirls");
list.add("T-ARA");
Map<Character, List<String>> map = new HashMap<>();
list.forEach(name —> {
Character firstCharacter = name.charAt(0);
/] 210t SlS [, Bl ListE 222 L 0istlt
List<Str|ng> valuelist = map.computelfAbsent(firstCharacter,
key —> new ArrayList<>());
valuelist.add(name);
b;

System.out.printin(map);
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% HE 12l (Parallel Operation)
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& HA Stream=s €= HAHE

v' parallelStream (

LPN
v parallel () HME: =X

H& Stream= HIZ 2lE

M2l Stream= B2 M2l Streaml & HEGHA 2l E

QUEIE|OfA 2|8 Bl HIAS(0H7H tH=)
java.util.Collection Stream parallelStream( )
java.util.Stream.Stream Stream
javauutil.Stream.IntStream IntStream

parallel()
java.util.Stream.LongStream LongStream
java.util.Stream.DoubleStream DoubleStream
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import java.util.Arrays;
import java.util.List;

public class SteamParallelProcessing {

/] R4 Ml
public static void work(int value) {
try {
Thread.sleep(100);
} catch (InterruptedException e) {

}
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/] =Xt Ml

public static long testSequencial(List<Integer> list) {
long start = System.currentTimeMillis();
list.stream().forEach((a) —> work(a));
long end = System.currentTimeMillis();
long runTime = end — start;
return runTime:

}

/] 88 Hel

public static long testParallel(List<Integer> list) {
long start = System.currentTimeMillis();
list.stream().parallel().forEach((a) —> work(a));
long end = System.currentTimeMillis();
long runTime = end — start;
return runTime:
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public static void main(String[] args) {

/] A2 2eg

List<Integer> list = Arrays.asList(0, 1, 2, 3, 4, 5, 6, 7, 8, 9);

/| =X} Stream X2l Al2t 264D

long sequencial = testSequencial(list);
/] & & Stream X2l Al2t 264D

long timeParallel = testParallel(list);
System.out.printin(sequencial);
System.out.printin(timeParallel);

if (sequencial < timeParallel) {
(

System.out.printin("d s HIAE

}else {

}

=

System.out.printin("&ds HAE

[
&
My
>

el HsS");

Ny
&
0%
[l

el HsS");
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