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M _E T P& AT AT DA B Stream 4 K FH BaseStream. Streamp € L TR ZE
I s, Hednfilter, map, flatmap,forEach,reduce,collect&:4%, 3k
BNV =B —

1.1 | Stream

Stream Q1A R L 5%, javad| AStream 5 i 5 A HAR TR T — 1
stream() /7 v, GBI XA VAT DL B EAS B X B Stream. 7] DLiE i
Stream.of /5 % S A1 7t :

//Stream Creation
String[] arr = new String[]{"a", "b", "c"};
Stream<String> stream = Arrays.stream(arr);

stream = Stream.of("a", "b", "c");

1.2 Streams £ 2%

URFRATREAE ] 2 S A2 R AL PR & 2R B050HE . StreamdR 4 T HEH 75 (1) £ 2
J5 #:parallelStream():

//Multi-threading

List<String> list =new ArrayList();
list.add("aaa");

list.add("bbb");

list.add("abc");

list.add("ccc");

list.add("ddd");
list.parallelStream().forEach(element ->

doPrint (element));

1.3 Stream ffJ BE A 244

StreamMY#RAETT LAY AP, — R mIERAE, rpIal#RfEiR EIStream, [H it AT
IR o 75— R BRAE . KRS IR E Stream g SCHYRAY

//Operations

long count = list.stream().distinct().count();

LR, distinct()iR Bl —/>Stream, B PUA] DAZREARAE, &5 Acount()
AN ERAE, IR &R RE.

Matching

Stream#Z{it 7 anyMatch(), allMatch(), noneMatch()iX =ftmatch 5 =, Fi1FE
FEAMA:
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//Matching

boolean isValid = list.stream().anyMatch(element
-> element.contains("h"));

boolean isValidOne =
list.stream().allMatch(element ->
element.contains("h"));

boolean isValidTwo =
list.stream().noneMatch(element ->

element.contains("h"));

Filtering
filter() 75 vk S ¥R AT A Stream i (AL HE HEAT 1L K . A THIAS BIFRA T T 2200 -

Stream<String> filterStream =

list.stream().filter(element -> element.contains("d"));

I B st i T 6L d” B String

Mapping

mapifi % Stream H EREFT BN L. SR F N Tad s (B A il Streamiik
Ml

//Mapping
Stream<String> mappingStream =
list.stream().map(element -> convertElement (element));

private static String convertElement(String element)

return "element"+"abc";

R R AT lst e il EEAMEHS N _E T “abe” 2R 5 IR Bl — AN ) Stream.,

FlatMap

flatMapfIMapfREML, (ERMAITMA AR, H4FHATT LUE FlflatMap i
BRATFZ 5 FHMap.

BN

BT84 14— CustBookk :
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@Data
public class CustBook {

List<String> bookName;

CustBooksE X 7 —/ bookName=E% .
B — FMapiR [l 45 52 :

List<CustBook> users = new ArrayList<>();
users.add(new CustBook());
Stream<Stream<String>> userStreamMap
= users.stream().map(user —>

user.getBookName().stream());

LT AARIEH . mapis— A userdRiLHepk T stream, fir LU Ja i 45 SR 1R 0]

Streamf#¥Stream.
IR AT AR [F String, )R] DL FFlatMap :

List<CustBook> users = new ArrayList<>();
users.add(new CustBook());
Stream<String> userStream

= users.stream().flatMap(user ->

user.getBookName().stream());

1 B s PFlatMap gl b 2 % AR P R

Reduction

fifi fiireduce() 755 AT AT BT A BER T2 5. reduceQRZICPIN 4L,
B AMRITIRE, SR REER R

//Reduction
List<Integer> integers = Arrays.asList(1l, 1, 1);
Integer reduced = integers.stream().reduce(100,

(a, b) -> a + b);

EHEEFTFATE X T34 1list, 285 E freduce(100, (a, b) ->a + b) 7k,
Ja )45 R 2 103.

Collecting
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collect()75 ¥ 7 LLJy f i 45 Stream Ff I BAR g S5 28, 7 AL B J s «

List<String> resultList
= list.stream().map(element ->

element.toUpperCase()).collect(Collectors.toList());

2. functional interfacef 4325 F1 1 FH

java 85| \ TlambdaiA=,, lambda#ik= pr ERRHIZE— 1 EAM
function,

TEjava 82 Hif, N A 2 B 4 function i Enew— /N RAGSLHL, (HEF T
lambda®iAA 2 )5, —VI#RAS YIRS T/

FAVE—AZ B PSR R B ) — A1

//ExecutorService using class
ExecutorService executorService =
Executors.newSingleThreadExecutor();
executorService.submit (new Runnable() {
@override
public void run() {
log.info("new runnable");
}
})i

executorService.submitFFE2— Runnablez%, _EEpIHF i Inew | —
ARunnable2&, 52 T EMrun () Jrik.

AR i lambdas kAR S, AN iR
//ExecutorService using lambda

executorService.submit(()->log.info("new

runnable"));

BRI, i lambdaze ik 20t aT LI 44 2R IA4E . FF H Ttk
5.
TR 22 AN A Y B 44 2848 AT Ll lambdas@ ik s OR BAGWE ? Ao

FA1FE FRunnableZ& f H 4 55 5 -
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@FunctionalInterface

public interface Runnable

Runnable2 |14 —4 @Functionallnterfacei¥:f#. X MEMRETRN 1S RE
P3| #yFunctional Interface,

2.1 Functional Interface

Functional Interface 54 @Functionallnterface {:fi#ftjinterface. & 4
R HH R —ANFRUHE L abstract /7 . {1 abstract 75 W Fi EH A
defaultRft s, WA

HSXANWARIFH AR, B AFunctional Interface 5 i lambda®& kX2 5 .
WA IR 77, WUERA A R B RTE . S A .

@Documented
@Retention(RetentionPolicy.RUNTIME)
@Target (ElementType.TYPE)

public @interface FunctionalInterface {}

Functional Interface—f{%#k¥Ejava.util.functionfy

FRA LB 73 230N EHE AT R[], Functional Interfacen] L4y AR ZF1
THEBATH AL

2.2 Function: — /&3 —4 & M4
Function#Z & X T —MNIriE, #Il—A2%, RBRE—AZ%.

@FunctionalInterface

public interface Function<T, R> {

/**
* Applies this function to the given argument.
*
* @param t the function argument
* @return the function result
/)
R apply(T t),

—RRFAERT A R BT AL PR, 22 2]Function,
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Map<String, Integer> nameMap = new HashMap<>();
Integer value = nameMap.computeIfAbsent("name",

s -> s.length());

L AT A T mapifjcomputelfAbsent 77, £ A—-Function.

T AR 513 T AR R L

Integer valuel = nameMap.computeIfAbsent("name",

String::length);

FunctionJ A 15 IS EANR BB IIRA, WRTEEE N ER S, WwT DL

IntFunction, LongFunction, DoubleFunction:

@FunctionalInterface

public interface IntFunction<R> {

/**
* Applies this function to the given argument.
*
* @param value the function argument
* @return the function result
*/
R apply(int value);

SR B 2 24k, AT LLA#E A ToIntFunction, ToLongFunction,
ToDoubleFunction:

@FunctionalInterface

public interface ToDoubleFunction<T> {

[ **
* Applies this function to the given argument.
*
* @param value the function argument
* @return the function result
*/
double applyAsDouble(T value);

T SRR I E SHCRR BIME, AT LL{EE fjDoubleTolntFunction,
DoubleToLongFunction, IntToDoubleFunction, IntToLongFunction,
LongTolntFunction, LongToDoubleFunction:
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@FunctionalInterface

public interface LongToIntFunction {

[ **

* Applies this function to the given argument.

*

* @param value the function argument
* @return the function result
*

int applyAsInt(long value);

2.3 BiFunction: #KH N2, —AHREHE

MR FEEZWASE, — A RE{ERTE . 7T LL#EHBiFunction: BiFunction,
ToDoubleBiFunction, ToIntBiFunction, ToLongBiFunctionZs,

@FunctionalInterface

public interface BiFunction<T, U, R> {

/**
* Applies this function to the given arguments.
*
* @param t the first function argument
* @param u the second function argument
* @return the function result
*%
R apply(T t, U u);

FA'1E — BiFunctionf) 5] f-:

//BiFunction
Map<String, Integer> salaries = new HashMap<>();
salaries.put("alice", 100);
salaries.put("jack", 200);

salaries.put("mark", 300);

salaries.replaceAll( (name, oldvalue) ->

name.equals("alice") ? oldvalue :

oldvalue + 200);

2.4 Supplier: J£ZJFunction
MRAT 2 SEH AT 2, AT LA ] Supplier :
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@FunctionalInterface

public interface Supplier<T> {

[ **

* Gets a result.

*
* @return a result
*/

T get():

2.5 Consumer: ¥EW—12%, AiRMBEME
ConsumeriZit— 2%, BRENREFEME, Ff1FE T Consumer)E X :

@FunctionalInterface

public interface Consumer<T> {

/**
* Performs this operation on the given argument.
*
* @param t the input argument
*/
void accept(T t);

E—~Consumer it B[ :

//Consumer
nameMap. forEach( (name, age) ->

noos n

System.out.println(name + is + age +

n

years old"));

2.6 Predicate: 3:if—12%, ik[F|boolean

Predicatezit—1~244, iX[ElbooleanfH :
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@FunctionalInterface

public interface Predicate<T> {

[ **

* Evaluates this predicate on the given argument.
*

* @param t the input argument

* @return {@code true} if the input argument

matches the predicate,

* otherwise {@code false}

*/
boolean test(T t);

TSR PSR 2R R 1oL 8 T AR AR e ) -

//Predicate
List<String> names = Arrays.asList("A", "B",
"c", "D", "E");
List<String> namesWithA = names.stream()
.filter(name -> name.startsWith("A"))

.collect(Collectors.toList());

2.7 Operator: $ZHSCRTIE 5] [A] A e 2

OperatorfZifit Fl 3 [ul R AERG 2K, H 1R L FhOperator: UnaryOperator
BinaryOperator , DoubleUnaryOperator, IntUnaryOperator,
LongUnaryOperator, DoubleBinaryOperator, IntBinaryOperator,
LongBinaryOperator&;,

@FunctionalInterface

public interface IntUnaryOperator {

/**

* Applies this operator to the given operand.

*

* @param operand the operand
* @return the operator result
&/

int applyAsInt(int operand);

# 1% —-BinaryOperator g {5 1-:
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//Operator
List<Integer> values = Arrays.asList(l, 2, 3, 4,
5)i
int sum = values.stream()

.reduce(0, (il, i2) -> il + i2);

3. LambdaF ik e s B
Lambdaz ik java 831 ) BSGRARRER . 2 HiH0SCE 2 1 ki Lambda
kA

ASSOR 2 AE 2 i 0 SCEE SR _E BN A % Lambda 2 2k 3U7E SR 7 H A0 4
HESLERAT »

3.1 {5 E Ffr v Functional$2 [

ZHIICEZRAIYER T, javafEjava.util.functionfd $ 2 X T 1R £ Function%
Oo 3EA B T RATEES R &,

BunFA18 & X T K HfFunctional interface:

@FunctionalInterface
public interface Usage {

String method(String string);

R FATTEBAE— Mest 7 £ N iZinterface:

public String test(String string, Usage usage) {

return usage.method(string);

EHERATE A RS 1 T B s Bimethod /i, $2IL—>String, R Bl —A>
String. XFEHA5E 4T PLAE AT Function e 4845 :

public String test(String string, Function<String,

String> fn) {
return fn.apply(string);

fE HARERE DO AL R, NEEEER T
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3.2 {#i i @FunctionalInterfacei:f#

Bk @Functionallnterface SN2, Al @FunctionalInterface s, 7] L %8
Y —~Functional Interface,

{BH -2 Ff @FunctionalInterface v ) ¥F & 5 Functional Interface g Y 4 i gk

o

il

MRETELE — N KRB E . i k. @FunctionalInterfaceyd: fif nf LLIE A A1k
N T EREARBIE o

TG AR B AL e 0 B AT
Jit AFRA 17 BEX A RE X -

@FunctionalInterface
public interface Usage {

String method(String string);

public interface Usage {

String method(String string);

3.3 fiFunctional Interfaces A~ 2l fiDefault Methods

Functional Interface 538 A — A LUK FH 4 7 e 0 -

IntiZInterfacerp A B ATk, AT LU default 58 5 HL @ fit— A BRIAY
KB

{HEFA 1M E Interface & 0] A2 KA, —/>classa] LISZBl % /N Interface, #)
Rz A Interfacery & L T A fdefault 7k, WISHES .

i Rl default 68 7 — B FETH R H . BEG AR IRES .

3.4 {#i fjLambda ik 34k Functional Interface
o b T

@FunctionalInterface
public interface Usage {

String method(String string);
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ZALflfbUsage, FATAT LLAE Flnew 4k 17 :

Usage usage = new Usage() {
@Override
public String method(String string) {

return string;

}i

R frc i A iR i lambda 2 3K5K:

Usage usage = parameter -> parameter;

3.5 A & ‘HFunctional Interfacefk 5 %1 J5 1
ELTARYE RATE Rk

public class ProcessorImpl implements Processor {
@override
public String process(Callable<String> c) throws
Exception {

// implementation details

@Ooverride
public String process(Supplier<String> s) {

// implementation details

BN TR T AR — ), AR ANHSEANE . (B S
Functional Interface, #37] L [E A lambdazi bRk FE o

TE A FHT 8 e f -

String result = processor.process(() -> "test");

B KA T A T7 ik W4 -

U R N A P T3 YR ) 4 BB AN R o

3.6 Lambdaz&ik AN A R A 7] i
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BARFATZ A PF 2 lambdaz@ ik s nT DI B2 . R PIE B4R AT
FEAIF Y o

TENERE S, S HREREIEE . ERXAERSIEE Z A, AR EUE
HiAZ R, JF BT LAl thiss| €.

{82 fELambdae ik X, H¥A € SGH/ERBGER . R 7ELambdaz ik H
fdi Fthis, DJF5 i A& AR

A2 BT
private String value = "Outer scope value";

public String scopeExperiment() {
Usage usage = new Usage() {

String value = "Inner class value";

@override
public String method(String string) {

return this.value;

}i

String result = usage.method("");

Usage usageLambda = parameter -> {
String value = "Lambda value";
return this.value;
}i
String resultLambda = usageLambda.method("");

return "Results: result = " + result +

n

, resultLambda = " + resultLambda;

T R 2y “Results: result = Inner class value, resultLambda = Outer
scope value”

3.7 Lambda Expression/3 1] &4 i

TH R FRASEIA . WURIRAIEE 21084, 7 DO X LB a3 il — A7
i, FelambdaZ@ ik A % 5 B AT .

Pl lambda#e ik i B ik — AN RIA, Rk Y R BT -
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javai izt JEAYHEWTR A W 2 NS A, B LISk AT T7Elambdazéik sUH S8
RENESLRR, R T HXAE:

(a, b) -> a.toLowerCase() + b.toLowerCase();

AN :

(String a, String b) -> a.toLowerCase() +

b.toLowerCase();

WERAA A SEHIR, AR

a -> a.toLowerCase();

(a) -> a.toLowerCase();

iR EE AT B return:

a -> a.toLowerCase();

A :

a -> {return a.toLowerCase()};

3.8 fEHTL5IH

7 iklambdagsk TN . FE AT LU 77 i 51 B ke, FRATTAT UGS
51

a -> a.toLowerCase();

AT AR -

String::toLowerCase;

3.9 Effectively Final 75 &
R 7Elambdazkik 4 5| A T non-final 45 &, <R 4
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effectively final&f+ 24 REWE? XA ifinal f B8, HE— MR
WRME—IK, B4 gmideas 2 U AL B ff effectively finalf.

String localVariable = "Local";
Usage usage = parameter -> {
localvariable = parameter;

return localVariable;

}i

TR Hrlocal Variable g I E T Yk, M AE— Effectively Final 4%
i, S9RIFEmRES.

At LA BERFEB B B Dlambdafeik sl H & TP, SEE4
R [ 6F 7 [ A Y itk Effectively Final A58 & mT DAB; 1k AN o7 DIFIORHA 25

4. stream#F A sLFif/else B H

fEStreamgbER T, FA T H LB Flif/elseFAIWTTE DL, X T XAEH FBFA1E 2
AbFRWE

PR IE b SCilambdadit 56 B PR, Tambda ik B2 B
P, REEAE S A L 45 S

FTREAE AR

4.1 fe5 5%

BRANFA T A1 to 108 list, P TAE 253 Phadk th Aar B iR i ok . R4S
%, BTSN -

public void inForEach(){
List<Integer> ints = Arrays.asList(1l, 2, 3, 4,

5, 6, 7, 8, 9, 10);

ints.stream()
.forEach(i -> {
if (i.intValue() % 2 == 0) {
System.out.println("i is even");
} else {

System.out.println("i is old");

})i
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EEE I, BATEI else A2 #KE] T forEachrf, BARSAEM S, H
AR AT IEH I o

BT RBEREAMHEITHS .

4.2 { Hfilter
AT LU/ else i Z 55 5 A Fifilter :

List<Integer> ints = Arrays.asList(l, 2, 3, 4, 5, 6, 7,
8, 9, 10);

Stream<Integer> evenIntegers = ints.stream()
.filter(i -> i.intvValue() % 2 == 0);

Stream<Integer> oddIntegers = ints.stream()

.filter(i -> i.intValue() % 2 != 0);

T XWiMilter, Fyefiltersd J5 By stream A ifi i for each:

evenIntegers.forEach(i -> System.out.println("i
is even"));
oddIntegers.forEach(i -> System.out.println("i

is old"));

Bkt KRR ZIERHEN T .

5. ¥YEmapp fifi B stream

Map 2javarf 3EH H AT — AN EE A, B 18 5 258 i Map & R iU 24
fd. java 85| \ T Streamtii&, AAHAEALEMaprh i Streamle?

5.1 FEACHE R

Mapfikey, valueirfg#skey, value®{kpEntry,
Bl —AMap:

Map<String, String> someMap = new HashMap<>();

REMapfentrySet:
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Set<Map.Entry<String, String>> entries =

someMap.entrySet();

B mapHikey:

Set<String> keySet = someMap.keySet();

»Eumappvalue:

Collection<String> values = someMap.values();

LA LE R A XL ES: Map, Set, Collection,
% 7T MapiFstream, HAhFiA#A streamFy i :

Stream<Map.Entry<String, String>> entriesStream =
entries.stream();
Stream<String> valuesStream = values.stream();

Stream<String> keysStream = keySet.stream();

FATAT LLiE I HoAd LA stream 3 s imap .

5.2 fifi HStreamik Fimapikey
FA 1S5 maps i LAME -
someMap.put("jack","20");
someMap.put("bill","35");
EHE AT T nameFlage - Bto
MR F A1 A Hage=20/key, TH LLX R :
Optional<String> optionalName =
someMap.entrySet().stream()
.filter(e -> "20".equals(e.getValue()))

.map(Map.Entry: :getKey)
.findFirst();

log.info(optionalName.get());

P38 [e] (g Optional, AR EAAFERE DL T . BTt vl DLARRE
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optionalName = someMap.entrySet().stream()

.filter(e -> "Non
ages".equals(e.getValue()))

.map(Map.Entry: :getKey).findFirst();

log.info("{}",optionalName.isPresent());

A B A Tad i 18 H isPresent ok A rage & A7 1t
WRALZAME, BATT LU :
someMap.put("alice","20");
List<String> listnames =
someMap.entrySet().stream()
.filter(e -> e.getValue().equals("20"))

.map(Map.Entry: :getKey)
.collect(Collectors.toList());

log.info("{}",listnames);

EEFATHE A T collect(Collectors.toList()) ¥ {E%E i 1 Listo

5.3 {#i fstream3i ftmapjvalue
TR mapikey , R F AT AT LR Htmap it value :

List<String> listAges = someMap.entrySet().stream()
.filter(e -> e.getKey().equals("alice"))
.map (Map.Entry::getValue)
.collect(Collectors.toList());

log.info("{}",listAges);

IR RATVCES T key{fi Faliceftjvalue.

6. StreamH R VESR AU Fipeek ) fi H

java 8 stream{f AP AERIFA PIFPERAERAL, H MIERAERAIZ L BRAE . XA 1
A DKTWE?
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FATFE— A peekiy fil1-:

Stream<String> stream = Stream.of("one", "two",
"three", "four");

stream.peek(System.out: :println);

EHERIFITH, BATRASE AT Stream ({8, (SR BB IEATHIH -

At W2

6.1 H ] BRAEAILZE 1k At

—java 8ffJstreamu i1 ZFR AU . BARTR, A —AIE A HERE,
—AEHEANLALBRAE

H AR BRI T, R, R R lazy R AE . AR LSRG, FE
SRR LA 2PTT.

Z bR AR stream R B HRAE . HUA N EZIRBRAE, streamf 2 FIEMIT IR Th
7o

FrLL, g T, peekf—Arp AR, T DL b AT BoA AT 4

6.2 peek
HAVE Tpeekify S - peekI: 4 i fEdebug ik -
FAE T debugH IR -
Stream.of ("one", "two", "three","four").filter(e ->

e.length() > 3)
.peek(e -> System.out.println("Filtered

value: " + e))
.map(String: :toUpperCase)
.peek(e -> System.out.println("Mapped
value: " + e))
.collect(Collectors.toList());
TR PR 51 S -

Filtered value: three
Mapped value: THREE
Filtered value: four

Mapped value: FOUR
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R BT BA Vi T stream R RIE 7 EEBRA TR

P4 S AE fydebugfil FHVE? A 1FHE—A T

n noon

Stream.of ("one", "two", "three","four").peek(u ->
u.toUpperCase())

.forEach(System.out: :println);

T #5173 AT F peekelelement g4 i rupper case. R854 :

one
two
three

four

1] LA B streamH i) 7T E IR A B R B .

HE— " mapiyXtLh:

n

Stream.of("one", "two", "three","four").map(u ->
u.toUpperCase())

.forEach(System.out::println);

ONE
TWO
THREE
FOUR

T] LLE B map & B IE 6 TC 2 BT T k.
W sRpeek L A FI4, (BUNFRAIStream B & —AN 6 52 2 /B 4 RE?

@Data
@AllArgsConstructor
static class User{

private String name;

n_on

List<User> userList=Stream.of (new User("a"),new
User("b"),new User("c")).peek(u-
>u.setName("kkk")).collect(Collectors.toList());

log.info("{}",userList);
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Mg
10:25:59.784 [main] INFO com.flydean.PeekUsage -

[PeekUsage.User (name=kkk), PeekUsage.User (name=kkk),

PeekUsage.User (name=kkk) ]

FAVEZ MRS RITE, ERRIE RSB
At 2 peekFmap A X FE A X 3 W 2
FA1%E T peekFimapfh & X :
Stream<T> peek(Consumer<? super T> action)

<R> Stream<R> map(Function<? super T, ? extends R>

mapper) ;

peekiZg—/~Consumer, [mapiZi—--Function,

Consumer/&¥% A& EM{EF, B HJEX}StreamH fh) 70 F (7 L Le4 4, (HRHAE
Z R MBI AR B B Stream A, B DL StreamH T RIS FORBITGE .

TiFunction &4 & F{EH . X RS X T Streami) ¢ 21 T A BRVE B2 AE M T
fih) 45 3% 8] 2| Stream H .

KA A 4 peek String A& & A8 fk M peek Object & 42k AR KA J A -

7. lambdaz2 A 1) F 8 AL #

java 815 \ T'lambda#ik=,,, lambda#iksUnl LILERATHARIETE MG A, ok
55BN, HJE7Elambda ik 5 Hr i F i Functional Interface A 1R
IFAACE %, I OMDKERfER) X EeFunctional Interfacei & #5235 il HH 3 5
B, XERERERNE CFIRE .

A 555 43 i Unchecked Exceptionfiichecked Exception, F A 143 A€ 158 o

7.1 - ¥EUnchecked Exception

Unchecked exceptions "] fffRuntimeException, H ¥ RuntimeExceptionif ¥
B AT RS A [ 8. RuntimeException & A T By iidi it . a2 iin
B ARuntimeException, AL AT DL 4%

HAVE AT
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List<Integer> integers = Arrays.asList(1,2,3,4,5);
integers.forEach(i -> System.out.println(l /

i));

XA TR T A iy, AHR: BT A— AR, anRlisth g —AN0/)1E . it
24l H ArithmeticException,

HARXAN & —4 Unchecked Exception, {HZFATiAEAEB—TF:

integers.forEach(i -> {
try {
System.out.println(l / 1i);
} catch (ArithmeticException e) {
System.err.println(
"Arithmetic Exception occured :
" + e.getMessage());

}
})i

bR RATEN Ttry, catchoRACBERH . i AHEZHIR T lambda® kA
RSB RIGEFHBEN .

FfiPhstry, catch F|—~wrapper/s ik :

static Consumer<Integer>
lambdaWrapper (Consumer<Integer> consumer) {
return i -> {

try {
consumer.accept(i);

} catch (ArithmeticException e) {
System.err.println(

"Arithmetic Exception occured :

+ e.getMessage());

) B SR PR 8] 28 FRCIX A

integers.forEach(lambdaWrapper (i -> System.out.println(l

/1))

B2 _F1H ffjwrapper [ i€ T fifizk ArithmeticException, A/ 1H K H X4 &K — 5
A2
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static <T, E extends Exception> Consumer<T>
consumerWrapperWithExceptionClass (Consumer<T>

consumer, Class<E> clazz) {

return i -> {

try {
consumer.accept(i);

} catch (Exception ex) {

try {
E exCast = clazz.cast(ex);

System.err.println(

"Exception occured

exCast.getMessage());
} catch (ClassCastException ccEx) {

throw ex;

LR tE N—class, Ff¥HcastB G, WiLAEcast, MIAZLEE, SN 5

A

B o
XFEALBEZ 5, BT FE A :

integers.forEach (
consumerWrapperWithExceptionClass(

i -> System.out.println(l / i),

ArithmeticException.class));

7.2 it #checked Exception
checked Exceptionj& /AR ) 7, FATIEZEFEAHI T

static void throwIOException(Integer integer) throws

IOException {

}

List<Integer> integers = Arrays.asList(1l, 2, 3, 4, 5);

integers.forEach(i -> throwIOException(i));

FHEBNE X T —N i IOException, X&— checked Exception, %
WiAb¥E, prLIFE R forEachd, P deii, b A AbFEAH B 1) 5

i

H o
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R It Rtry, catchfE, TR AR :

integers.forEach(i -> {

try {
throwIOException(i);

} catch (IOException e) {

throw new RuntimeException(e);

WAR, X SR R ATE L TE B2 T T, FIRERY . FRATAT DUE AT
FjwrapperJy i :

static <T> Consumer<T> consumerWrapper (

ThrowingConsumer<T, Exception>

throwingConsumer) {

return i -> {

try {
throwingConsumer.accept(i);

} catch (Exception ex) {

throw new RuntimeException(ex);

FATXHEVH -

integers. forEach(consumerWrapper (i ->

throwIOException(i)));

FA LT LUER R — N e

static <T, E extends Exception> Consumer<T>
consumerWrapperWithExceptionClass (

ThrowingConsumer<T, E> throwingConsumer,

Class<E> exceptionClass) {

return i -> {

try {
throwingConsumer.accept(i);

} catch (Exception ex) {

try {
E exCast = exceptionClass.cast(ex);

System.err.println(
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"Exception occured : " +
exCast.getMessage());
} catch (ClassCastException ccEx) {

throw new RuntimeException(ex);

ARG XA -

integers.forEach (consumerWrapperWithExceptionClass (
i -> throwIOException(i),

IOException.class));

8. streamthrow Exception

ZHTSCERATHE], FestreamrpAbIH S, F5 2 checked exceptionf#4fi
unchecked exceptionAb3H

AT XARfi :

static <T> Consumer<T> consumerWrapper (
ThrowingConsumer<T, Exception>

throwingConsumer) {

return i -> {

try {
throwingConsumer.accept(i);

} catch (Exception ex) {

throw new RuntimeException(ex);

A5 SRR, SRR £ b RuntimeException.,

B¢ i RuntimeException /&g M2 A I 4 — kU, IRAH VA 4 HLFH)
Inik?

8.1 throw/Nlt 5
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javaft) JRUHERT KR i ERAIE . 1R & <T extends Throwable> X FEAITE
A THS 9N F:RuntimeException !

FA1E T+
public class RethrowException {

public static <T extends Exception, R> R
throwException (Exception t) throws T {
throw (T) t; // just throw it, convert checked
exception to unchecked exception

}

FHifZH, Ffi1E X T throwExceptionJs . #ix—"ExceptionZ4f,
B HAERCAT, X BEATHEunchecked exception,

FTRE T RAM A :

@S1f4j

public class RethrowUsage {

public static void main(String[] args) {
try {
throwIOException();
} catch (IOException e) {
log.error(e.getMessage(),e);

RethrowException.throwException(e);

static void throwIOException() throws IOException({

throw new IOException("io exception");

EEEHF, Tl T —A10ExceptiondE i 5 17— ~unchecked exception.,

9. streamH Collectorsfi FH
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fEjava streamHr, {13l H 7 2O AL G ) stream B R A 2K, XA B
FH3 ] Fstream.collect /71, collect 77 T g N — Collectorzs Y, LT
CollectoriA AR MR , FFZSLHIF LA o

Fjavaifit T H & Bk Collectors T. H2K 3k 75 3 144 & Collector.
T A T2 Bk PEE Collectors i 2
BANFRATA X FEP A list :

List<String> list = Arrays.asList("jack", "bob",
"alice", "mark");
List<String> duplicatelList = Arrays.asList("jack",

njackn , "alice" , "mark" ) ;

EE— R EE Wlist, — A RwEEEENlist. BT RIMAITFRMSH Ll
F WA listok R Collectors it FH i

9.1 Collectors.toList()

List<String> listResult =
list.stream().collect(Collectors.toList());

log.info("{}",listResult);

¥istream#E e Alist. X BAEEHlist ZArrayList, {015 ARBAL I 5 45 E i list
FEL{di FtoCollection /5 ..

9.2 Collectors.toSet()

Set<String> setResult =
list.stream().collect(Collectors.toSet());
log.info("{}",setResult);

toSetfStream#% i, Hyset. X AL EHashSet. H T B4 Eset, HB
475 i FitoCollection 75 i,

B gset g i A A HITCE . WIRIEA 16E f duplicateList R EHLHTE . & 43
R4 R A —jack.

Set<String> duplicateSetResult =
duplicateList.stream().collect(Collectors.toSet());
log.info("{}",duplicateSetResult);
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9.3 Collectors.toCollection()

_ETHiFfjtoMap, toSet#E 4k Hi R USRS E AR AY . IRFATTEZE A € . WIAT LA
{#i FitoCollection()

List<String> custListResult =
list.stream().collect(Collectors.toCollection(LinkedList
t:new));

log.info("{}",custListResult);

EHEEF, FA 14 1 LinkedList,

9.4 Collectors.toMap()

toMap#ZIt A~ 245, 55—~ S 4 &kkeyMapper, 55 A~ 24 &valueMapper:
Map<String, Integer> mapResult = list.stream()
.collect(Collectors.toMap(Function.identity(),

String::length));
log.info("{}",mapResult);

I Rstreamp A EE W, N dirIllegalStateException 74 :

Map<String, Integer> duplicateMapResult =

duplicatelList.stream()

.collect(Collectors.toMap(Function.identity(),
String::length));
B ASRDEIXA e > FATAT PLIXAE :

Map<String, Integer> duplicateMapResult2 =

duplicatelList.stream()
.collect(Collectors.toMap(Function.identity(),

String::length, (item, identicallItem) -> item));

log.info("{}",duplicateMapResult2);

TEtoMapH AN 25 = A~ S 4 imergeFunction, SR g b S ]

9.5 Collectors.collectingAndThen()
collectingAndThen o ¥ 3 AT A2 A 46 & Tl — Ui o
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List<String> collectAndThenResult = list.stream()

.collect(Collectors.collectingAndThen(Collectors.toList(
), 1 -=> {return new ArrayList<>(1);}));

log.info("{}",collectAndThenResult);

9.6 Collectors.joining()
Joining fi ki fzstreamH ) L % :

String joinResult =
list.stream().collect(Collectors.joining());
log.info("{}",joinResult);
String joinResultl =
list.stream().collect(Collectors.joining(" "));
log.info("{}",joinResultl);
String joinResult2 =
list.stream().collect(Collectors.joining(" ",
"prefix","suffix"));

log.info("{}",JjoinResult2);

WLUANESE, TP — A2, WD =S8, RIERATH & 2k
o

9.7 Collectors.counting()

counting FZ Ak 4t it stream i TEFE MK

Long countResult =
list.stream().collect(Collectors.counting());

log.info("{}",countResult);

9.8 Collectors.summarizingDouble/Long/Int()

SummarizingDouble/Long/Int Astreamt (R TCEAE K T SitHE B, IR Il 45 R
ARt R:

IntSummaryStatistics intResult = list.stream()

.collect(Collectors.summarizingInt(String::length));

log.info("{}",intResult);

i A5 R
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22:22:35.238 [main] INFO com.flydean.CollectorUsage -
IntSummaryStatistics{count=4, sum=16, min=3,

average=4.000000, max=5}

9.9 Collectors.averagingDouble/Long/Int()

averagingDouble/Long/Int()%}fstreamH ) 5t Z {334 -

Double averageResult =
list.stream().collect(Collectors.averagingInt(String::le
ngth));

log.info("{}",averageResult);

9.10 Collectors.summingDouble/Long/Int()

summingDouble/Long/Int() %} stream 7 {1t ¢ Z i sum 4 :

Double summingResult =
list.stream().collect(Collectors.summingDouble(String::1
ength));

log.info("{}",summingResult);

9.11 Collectors.maxBy()/minBy()

maxBy()/minBy i #i 2 {# ) Comparator, & [alstream i) f K Bl # e /MA :

Optional<String> maxByResult =
list.stream().collect(Collectors.maxBy(Comparator.natura
10rder())):;

log.info("{}" ,maxByResult);

9.12 Collectors.groupingBy()

GroupingBy R S LL @ik BT 041, IR 5l —4~Map:
Map<Integer, Set<String>> groupByResult = list.stream()
.collect(Collectors.groupingBy(String::length,

Collectors.toSet()));
log.info("{}",groupByResult);

9.13 Collectors.partitioningBy()



www.flydean.com

PartitioningBy-&— ™45 #groupingBy, PartitioningByig [il—/{-Map, X/
Map: & Llbooleanft jkey, MIiiKfstream sy slepiifsy, — &R LT
PartitioningBy & i), — R 5 A& A 2 S 411 -

Map<Boolean, List<String>> partitionResult =
list.stream()
.collect(Collectors.partitioningBy(s ->
s.length() > 3));
log.info("{}",partitionResult);

BT isfr4iR:
22:39:37.082 [main] INFO com.flydean.CollectorUsage -

{false=[bob], true=[jack, alice, mark]}

SR T PIERSY o

10. G —1 8 E X #collector

YEZ WiHjava collectors i B, Ffi1iHE] 1 streamfijcollect 75 1: 7] DL H
Collectors L i fijtoList() 5 #% toMap() 7y vk, W45 R Ak e G 2K,

L REAINB—FEAH E XL —4Collector.

10.1 Collector4; %4
A% F— FCollector ) & X :

dpa Collector

=@ @ supplier() Supplier<A>
@ @ accumulator() BiConsumer<A, T>
*® @ combiner() BinaryOperator<A>
=@ a finisher() Function<A, R>

@ @ characteristics() Set<Characteristics>

i@ 8 of(Supplier<R>, BiConsumer<R, T>, BinaryOperator<R>, Characteristics...) Collector<T, R, R>

@ 8 of (Supplier<A>, BiConsumer<A, T>, BinaryOperator<A>, Function<A, R>, Characteristics...) Collector<T, A, R>

Collector3 [1 = Z 52
supplier(),accumulator(),combiner(),finisher(),characteristics()iX 5341 .

] i Collectortu 34t 1 AN 25 of Fr i ok 77 i A 181 7t — > Collector L 3] »

AT LAE BIPIAN T 1459 2 40R Collector 5 [N 7 BESL B2 1 A — X BLF o
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NS AR RIS
e supplier

Supplier2—/ eRi%L, FRAIE—HHI T ER S S . #h)iE i Supplier ik A1
H—AVIRIKI S -

e accumulator
accumulatoriE LT RiNgs, AR REIGITCRIFME LA
e combiner
combiner IR AN LA IR
e finisher
finisherf SR G HAH O R B A 2R
e characteristics
characteristics Z/RIZE A RHE. XN ARLBHSE
Collectorig . T EANSEKM, TRERMATERNAA, AZreduction operation

2R A ol Supplier A 4A2R AL, REFZAHRIEIRM. HATmAERE
— IR R ) R R G AR

0 /'”_'

ATRINZH, BAETRERELMHXESERMEE A HEX

Collector,

10.2 H & X Collector
FA' 17 F Collectorfhjof 77 ¥R A — AN A AE ) Set :
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public static <T> Collector<T, Set<T>, Set<T>>
toImmutableSet () {
return Collector.of (HashSet::new, Set::add,
(left, right) -> {
left.addAll(right);
return left;

}, Collections::unmodifiableSet);

EEEIHFH, FefTHashSet::newfE fsupplier, Set::addfE>}accumulator, H
ENX T —NFEAEfcombiner, )5 i i Collections::unmodifiableSet4 £ &
AT LS.

TR AT % FI HashSet: new/E AR HE A WA O YR, Ehe L, LR
T LS i A

public static <T, A extends Set<T>> Collector<T, A,
Set<T>> toImmutableSet (
Supplier<A> supplier) {

return Collector.of(
supplier,
Set::add, (left, right) -> {
left.addAll(right);
return left;

}, Collections::unmodifiableSet);

EIE T, AP Fsupplierf2 HORIES— A28, HAMIRE Lo

& T BT PA 78 s
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@Test
public void toImmutableSetUsage(){
Set<String>

stringSetl=Stream.of("a","b","c","d")

.collect(ImmutableSetCollector.toImmutableSet());
log.info("{}",stringSetl);

Set<String>

stringSet2=Stream.of("a","b","c","d")
.collect(ImmutableSetCollector.toImmutableSet (LinkedHash

Set::new));

log.info("{}",stringSet2);

INFO com.flydean.ImmutableSetCollector - [a, b, c, d]
INFO com.flydean.ImmutableSetCollector - [a, b, c, d]

11. stream reduceFEfEFIRX

Stream APIFE{IL 7 — i Y fjreducedffE, Lhincount(), max(), min(), sum()
%o WMRFANTFEE S Sreduceff)iB 4, NIT DL Freduce’r k.

A THEGI T — Freduce LM, IF45 BRI

11.1 reducei¥f#

StreamZiH 5 =Fireduce, HHIFEZINSE, 240280, F3NSH, BIERE
— NS EIEN

Optional<T> reduce(BinaryOperator<T> accumulator);

%7 1E4%%—/ BinaryOperator£:4{, BinaryOperatorj&—/>
@FunctionalInterface, F5 5 s Hl /54 :

R apply(T t, U u);

accumulator4yifreduce J5 ¥ /E 4 % B 1-stream H (%R
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BAIF:
List<Integer> intList = Arrays.asList(1,2,3);
Optional<Integer>

resultl=intList.stream().reduce(Integer::sum);

log.info("{}",resultl);

T A9 R

com.flydean.ReduceUsage - Optional[6]

—ASEEHFRE . XEAEL U
TR REANER —THAZLHEH] T

T reduce(T identity, BinaryOperator<T> accumulator);

XA TR 240 identityfllaccumulator, £ H} 7 —/~&4kidentity,

WVFFEA L3R B A A AU Ridentity Ereduce i gt ka7 LLREfEE & .
WTFR:

Integer result2=intList.stream().reduce(100,
Integer::sum);
log.info("{}",result2);
R, AR {E 106,

R 1 stream i i parallelStream:

Integer result3=intList.parallelStream().reduce(100,
Integer::sum);

log.info("{}",result3);

PS5 R B 306

It 2430608 FOGFEFFATHH AR, SRR HIR R AN EAR100, &
Ja 3ANERAE NN R R 45 R 2 306

AT EMAEFAT I BRI RBAAR M, XEEAZLIDKAEE, BIHE—
NIDK A Xfidentity )5 B :

identity g iiA2accumulator ALY —Nidentity , LI AT © X
FHrB I, E 0% /E accumulator.apply(identity, t) == t
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Fr DX BIERATIE AN L1002 A%, B Asum (100+1) ! =1,
X HsumJyipyidentity R fER0,

TR A OFE Kidentity, M streamFlparallelStream -5 H i 45 S 2 —FEMY . 3X
i Aidentity ) B IE & &

THEE— T2k

<U> U reduce(U identity,
BiFunction<U, ? super T, U>
accumulator,

BinaryOperator<U> combiner);
FORTTE A AR, % 7 —/~combiner, iX/~combiner i3k & I % Lt it
SAEER

[alfEE, identity 77Z5% lEcombiner.apply(u, accumulator.apply(identity,
t)) == accumulator.apply(u, t)

KFEAREEEZ T Mt 4accumulator )2k & 2 BiFunctionjijcombinerfit 25 % &
BinaryOperator?

public interface BinaryOperator<T> extends

BiFunction<T,T,T>

BinaryOperatorj&BiFunctionf{] 4% 1. BiFunctiond g X 7 E ¥ aapply /y
‘;‘z‘ o

Hszreduce KR 77k M LB B T applyJyidk, FF3CA B4 O o HAR ) 77
T AR X LA AN R R R T TR B X S o

‘B iRreduce—AMEH AR, (HRAR —EElgidentityfiin, HA2
B identity R 2 & 1E/ -

12. streamH 3 Spliterator
Spliteratorf&:7Ejava 88| Nf—ANEE [, ‘B & fistream—ike i A . F Sk i J5 Al
S EIFFH

HEEF F|stream )b /5 #1752 Spliterator, Ek#List, Collection, IO channel
£5:

FA1545F — T CollectionHstream /7 ) E X :
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default Stream<E> stream() {
return StreamSupport.stream(spliterator(),

false);

}

default Stream<E> parallelStream() {
return StreamSupport.stream(spliterator(),

true);

}

BATTLLER, AERHfTstreamid & IEF - stream, #&i@f StreamSupport
kMR, Jf BT Z L N—spliteratorf) 245

T, FA1HGE T spliterator BT AMZ . B— N ERHALEH:

H#pa Spliterator

=@ 8 tryAdvance(Consumer<? super T>) boolean
=@ 8 forEachRemaining(Consumer<? super T>) void
@ a trySplit() Spliterator<T>
@ B8 estimateSize() long

i@ B8 getExactSizelfKnown() long

*®@ 8 characteristics|() int
*@ 8 hasCharacteristics(int) boolean

i@ 8 getComparator() Comparator<? super T>

spliterator fg PUANM LM SEBUR I7 5 . BT TR BEAT PR VR -

12.1 tryAdvance

tryAdvancesfi /& X stream iF G 25T AL 738, ARG EAELE, I XHbdk
1TAbER, FiR Eltrue, 503K [ false.

WEARFA A Ab B stream JF 220K, MITEtryAdvancerik [l false R AT, F
XANFAE, AT DL Wistream i AbFHE o 3X A1) Bk 2 78 ThT Y SC 38 3o

12.2 trySplit
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trySplit22iR XA WstreamFE 7234k, — kA fEparallelStreami (&, E NTE
FHkstream V., FAVEE L LR E A Mstreamf AR TTE, trySplita 2 xf
streamH 6 E PEAT 4 PRALFR K T7

PHARE B R trySplith i ¥ streamdfr 43 A4 H AH 18] 543 A RE B R AR T RE -

12.3 estimateSize

estimateSize# 7 Spliterator i & AbH i 76 2, FEtrySplit §iflZ 5 — AN A
B, JE T FA TS TERAAR ) F 5B

12.4 characteristics

characteristics# i~ iX/>Spliterator {4 4F, Spliteratorfg 8 JKUFHE :

public static final int ORDERED = 0x00000010;//FRIoHR
EEFN (B—REHLEREE)

public static final int DISTINCT
REE

public static final int SORTED
ER—EMEEITHY (BiEELEReEs)

0x00000001;//RTRITH

0x00000004; //FRMIT=H

public static final int SIZED = 0x00000040;//
RANZEER

public static final int NONNULL = 0x00000100; / /KRR E
nulljcR

public static final int IMMUTABLE = 0x00000400;//&RRT=
ENCIES

public static final int CONCURRENT 0x00001000; //FRmiER
22 A AZ AR IRIE
public static final int SUBSIZED = 0x00004000;//&mnF

Spliterators#EHBSIZEDIFIE

—/-Spliteratori] LIF ZAMHAE, ZAMFAEHITOrIEZH, F/aftElH& )

characteristics.

12.5 A5 1
T FA T8 T Spliterator— Yo 4k 7%, IUAEFRA 12— A HARB 611

@AllArgsConstructor
@Data
public class CustBook {

private String name;
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e X —/~CustBookzk, HHK—/nameisH,
ENL =TT, Sk R—/ CustBookilist:

public static List<CustBook> generateElements() {

return Stream.generate(() -> new CustBook('cust
book"))
.1imit(1000)
.collect(Collectors.toList());
}

el L—Acallyyik, fEcallly koAl T tryAdvance s ik, AN THATHE
SCHIAEPRTT o X BBA ME K book ¥ name, I B ARSI . o

public String call(Spliterator<CustBook>
spliterator) {
int current = 0;
while (spliterator.tryAdvance(a ->

a.setName("test name"

.concat("- add new name")))) {
current++;
}
return Thread.currentThread().getName() + ":" +
current;
}

B, B NIk

@Test
public void useTrySplit()({
Spliterator<CustBook> splitl =
SpliteratorUsage.generateElements().spliterator();
Spliterator<CustBook> split2 =
splitl.trySplit();

log.info("before tryAdvance:
{}",splitl.estimateSize());
log.info("Characteristics
{}",splitl.characteristics());
log.info(call(splitl));
log.info(call(split2));
log.info("after tryAdvance
{}",splitl.estimateSize());
}
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BATHISERUNT -

23:10:08.852 [main] INFO com.flydean.SpliteratorUsage -
before tryAdvance: 500

23:10:08.857 [main] INFO com.flydean.SpliteratorUsage -
Characteristics 16464

23:10:08.858 [main] INFO com.flydean.SpliteratorUsage -
main:500

23:10:08.858 [main] INFO com.flydean.SpliteratorUsage -
main:500

23:10:08.858 [main] INFO com.flydean.SpliteratorUsage -

after tryAdvance 0

List A 10004 %04k . M —ktrySplitz J5 , KListor il T Waksy . &5
5004 %44 -

R, fEtryAdvanceiif i 5, estimateSizeZE J0, FRFFTAMIICEHAE LM
AbpRSEEe

BE—FiX/1Characteristics=16464, £ 163EH]: Ox4050 = ORDERED or
SIZED or SUBSIZED 3x = Al iz &

XA ArrayList ) 5 A RHE .

13. break streamp#jforeach
BA Y T B A java stream H i [ AbFE LT A 4CHE . Ho P foreach 2 i d i I
7‘5‘?{‘0

HRA RN A BB S A A . 808 A I EStream ] BRI
BERA A T R -

— by P defilter B A I TR AL B S PR . AR5 Fforeachi@ )i .

AT AN B zbreakix 4 streamWg ? 4 KA E i Pl — N XA F) o

13.1 {§i ffiSpliterator

R CEBA Y Spliterator I FHESE E] T, fEtryAdvance ik, UR [
false, NiSpliterator<ef5 LA E SR TTH

XA B, AT LR B € X Spliterator.

RANFA A X stream:
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Stream<Integer> ints = Stream.of(1, 2, 3, 4, 5, 6, 7, 8,

9, 10);

BAVEE L—AE, x> SIS 1k
A1 X —A 18 FI #Y Spliterator :

public class CustomSpliterator<T> extends

Spliterators.AbstractSpliterator<T> ({

private Spliterator<T> splitr;
private Predicate<T> predicate;

private volatile boolean isMatched = true;

public CustomSpliterator(Spliterator<T> splitr,
Predicate<T> predicate) {
super (splitr.estimateSize(), 0);
this.splitr = splitr;

this.predicate = predicate;

@override
public synchronized boolean tryAdvance (Consumer<?
super T> consumer) {
boolean hadNext = splitr.tryAdvance(elem -> {
if (predicate.test(elem) && isMatched) {
consumer.accept(elem) ;
} else {

isMatched = false;

)i
return hadNext && isMatched;

TE BHRZH, predicate & AT ZAL NI AW &4, BRATES T
tryAdvance, i ¥ipredicate.test(elem) I N FIWT A4, AT 24 S 44 AS Ttk A2 ) b
{73k 5 false.

B REAf:

@S1f4j

public class CustomSpliteratorUsage {

public static <T> Stream<T> takeWhile(Stream<T>

stream, Predicate<T> predicate) {
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CustomSpliterator<T> customSpliterator = new
CustomSpliterator<>(stream.spliterator(), predicate);
return StreamSupport.stream(customSpliterator,

false);

}

public static void main(String[] args) {
Stream<Integer> ints = Stream.of(1, 2, 3, 4, 5,
6, 7, 8, 9, 10);
List<Integer> result =
takeWhile(ints, x -> x < 5 )
.collect(Collectors.toList());
log.info(result.toString());

HAE X T —takeWhile 5k, i StreamFlipredicate£cft.
JUG Ypredicate 5510 R I A S 4k 8L, FRATE T4 R

[main] INFO com.flydean.CustomSpliteratorUsage - [1, 2,
3, 4]

13.2 g & X forEachjj %
I 1 fifi i Spliterator, FA' 1A R DL A & X forEach 75k A I B CL i 75 38 5 -

public class CustomForEach {

public static class Breaker {

private volatile boolean shouldBreak = false;

public void stop() {

shouldBreak = true;

boolean get() {

return shouldBreak;

public static <T> void forEach(Stream<T> stream,
BiConsumer<T, Breaker> consumer) {
Spliterator<T> spliterator =
stream.spliterator();

boolean hadNext = true;
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Breaker breaker = new Breaker();

while (hadNext && !breaker.get()) {
hadNext = spliterator.tryAdvance(elem -> {

consumer.accept (elem, breaker);

})i

LRI, B 1FEforEachH 5| N T —/NMNAR R, il WX A~ AR AR 2
o g & 753k A spliterator.tryAdvance 5 i

B NEAMH:

@S1£47

public class CustomForEachUsage {

public static void main(String[] args) {
Stream<Integer> ints = Stream.of(1, 2, 3, 4, 5,
6, 7, 8, 9, 10);

List<Integer> result = new ArrayList<>();
CustomForEach. forEach(ints, (elem, breaker) -> {

if (elem >= 5 ) {

breaker.stop();
} else {

result.add(elem);

})i
log.info(result.toString());

L ATA A forEachy vk, st AW a4 ok B & FIWiflag, M ik Flbreak
streamf#] H 1

14. predicate chainf i i

Predicatej2—Functionallnterface, fREMR 7 LEE M AN—P 25, &
booleanZ{#Y, i@ ¥% A ¥Estreamffilterty, FIm & il B JE 41k

boolean test(T t);
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14.1 FEAfEH
A5 FE T FEstreamfrfilter /8 4 {8 F{Predicate:

@Test
public void basicUsage(){

List<String>
stringList=Stream.of("a","b","c","d").filter(s ->
s.startsWith("a")).collect(Collectors.toList());

log.info("{}",stringList);

EHAEFRER T XERALUT .

14.2 {§ |l 2/ Filter
WRBA A Z A Predicatefff, WAl LUE B £/ Milter sk gk 7t 8 :

public void multipleFilters(){

List<String>
stringList=Stream.of("a","ab","aac","ad").filter(s ->
s.startswith("a"))

.filter(s -> s.length()>1)
.collect(Collectors.toList());

log.info("{}",stringList);

LR, AT T —Milter, Fefilter XN T —>Predicate.

14.3 {§ f 5 & Predicate

Predicatef#] & L& N —/54L, igMFbooleanfd, ARAHRA LM SAT,
AT LUK H A I test T ik :

@Test
public void complexPredicate(){
List<String>
stringList=Stream.of("a","ab","aac","ad")
.filter(s -> s.startsWith("a") &&
s.length()>1)
.collect(Collectors.toList());
log.info("{}",stringlList);
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EHEHBFd, FfT3s.startsWith("a") & & s.length()>1 /£ Ktestf s2H o

14.4 “ & Predicate

Predicate i S8 j&:—Minterface, B2 & A JLANERINAY 77 w7 LA R S2 31
Predicate ] {41 &1k

Lkan: Predicate.and(), Predicate.or(), il Predicate.negate().
A MBI

@Test

public void combiningPredicate(){

]
0]
I
\%

Predicate<String> predicatel

s.startsWith("a");

Predicate<String> predicate2 s -> s.length()
> 1;
List<String> stringListl =
Stream.of("a","ab","aac","ad")
.filter(predicatel.and(predicate2))
.collect(Collectors.toList());

log.info("{}",stringListl);

List<String> stringList2 =
Stream.of("a","ab", "aac","ad")
.filter(predicatel.or (predicate2))
.collect(Collectors.toList());
log.info("{}",stringList2);

List<String> stringList3 =

Stream.of("a","ab","aac","ad")

.filter(predicatel.or(predicate2.negate()))
.collect(Collectors.toList());

log.info("{}",stringList3);

Sebr b, AT E BRI assign—-predicate, HEEHE
predicate# [ lambda ik ] LUA filit—~predicate. [5]4:A] LA A
and, orfinegateffff:
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List<String> stringList4 =
Stream.of("a","ab","aac","ad")
.filter(((Predicate<String>)a ->
a.startsWith("a"))
.and(a -> a.length() > 1))
.collect(Collectors.toList());

log.info("{}",stringList4);

14.5 Predicate £ & #:4E

WRFATE — A Predicatef A, A 17T LUE freduce 7 ik sk Xt k17 & H-42
(8

@Test
public void combiningPredicateCollection() {
List<Predicate<String>> allPredicates = new
ArrayList<>();
allPredicates.add(a -> a.startsWith("a"));
allPredicates.add(a -> a.length() > 1);

List<String> stringList =
Stream.of("a","ab","aac","ad")
.filter(allPredicates.stream().reduce(x-
>true, Predicate::and))
.collect(Collectors.toList());
log.info("{}",stringList);

HEfEFH, AT Hreduce ik, XHEA H I Predicateff 4T T and 1k

15. ) T fR Ay stream

Tejavarh, FATAT DLRR4E E I B A e e g stream, IR AEATEEIGOLT . Edn il
IR, AT BE — E R T K i stream, TFEE 2ALHDE?

X AT LU — A TEPR Fstream, 485 14 A limit 77 2 8% R 23R F B2 H o

15.1 JEARfEH
S/ —Mdi F Stream.iterate 3k fil] g I FE Stream it ]+ :
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@Test
public void infiniteStream(){
Stream<Integer> infiniteStream =
Stream.iterate(0, i -> i + 1);

List<Integer> collect = infiniteStream
.1imit(10)
.collect(Collectors.toList());

log.info("{}",collect);

TR, Fefi @ JE Al Stream. iterate 7y ¥E, Bl T —4N0, 1, 2, 3,
4... - FREstream,

SRJE R Al limit(10)ARARBUHE H A AT 104 )5 U H collecty e b H AR S A — A
Eio
A AR

INFO com.flydean.InfiniteStreamUsage - [0, 1, 2, 3, 4,
5’ 6’ 7’ 8’ 9]

15.2 HE YA
IMSRARATAR 11 5 SRR KB LA HYE 2

B, BATESL A HE LKA

@Data
@AllArgsConstructor
public class IntegerWrapper {

private Integer integer;

SR J5 | i Stream.generate f AL il as ol B BLIX AN B 8 L 2RAY :

public static IntegerWrapper generateCustType() {
return new IntegerWrapper (new
Random( ) .nextInt(100));
}

@Test
public void infiniteCustType() {
Supplier<IntegerWrapper> randomCustTypeSupplier

= InfiniteStreamUsage::generateCustType;
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Stream<IntegerWrapper> infiniteStreamOfCustType

= Stream.generate(randomCustTypeSupplier);

List<IntegerWrapper> collect =
infiniteStreamOfCustType
.skip(10)
.1imit(10)
.collect(Collectors.toList());
log.info("{}",collect);

A AR

INFO com.flydean.InfiniteStreamUsage -

[IntegerWrapper (integer=46), IntegerWrapper (integer=42),
IntegerWrapper (integer=67), IntegerWrapper (integer=11),
IntegerWrapper (integer=14), IntegerWrapper (integer=80),
IntegerWrapper (integer=15), IntegerWrapper (integer=19),
IntegerWrapper (integer=72), IntegerWrapper (integer=41) ]

16. H %€ X parallelStreamfjthread pool

Z A B A TvF ) parallelStream ) Jig 2 i A1 2| T ForkJoinPoo R &2 AE55 1, BRIA
%t~ ForkJoinPool Jyf— /M b3 ) gt — N 26 #% . parallelStream i3 ¥ A 45
SR EHRE DL T, #Ra XA LRI A5 -

B AAERERIEOLT . AT B & X #ForkjoinPooli% & 4 AL B e ?

16.1 3@ H#AE
MRANFRA TR — AN 1R 1000 Ik, F A 10T LA HA 7 streamix A4 :

List<Integer> integerList=
IntStream.range(1,1000).boxed().collect(Collectors.toLis
t())i:

ForkJdoinPool customThreadPool = new

ForkJoinPool(4);

Integer total=
integerList.parallelStream().reduce(0, Integer::sum);

log.info("{}",total);
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i A5 R

INFO com.flydean.CustThreadPool - 499500

16.2 & f H & X ForkJoinPool

LT 45 - R = ¥ thread pool.  FA'TE T E 4 H & X #thread pool
SRFHE AL FATstream:

List<Integer> integerList=

IntStream.range(1,1000).boxed().collect(Collectors.toLis
t());

ForkJdoinPool customThreadPool = new ForkJoinPool(4);

Integer actualTotal = customThreadPool.submit (
() ->
integerList.parallelStream().reduce(0,
Integer::sum)).get();
log.info("{}",actualTotal);

EHEE I, Bf1E LT AN EAR R ForkjoinPool , JEH ERIER T X

/“parallelStream.,

R :

INFO com.flydean.CustThreadPool - 499500

AN P/ SR . FT LU 4 5 XL Fork]oinPool Rz

17. B4k

VIAN\ p=

ARG A4 7 StreamFlllambdaz ik A, i T Streamfllambda k5K
BN, AR R BB 5.

A HIA S https://github.com/ddean2009/learn-java-streams/

=2

TEBIIRE. RTAINGFIe. RATEIEEL. KRR TS
SRKRI |

KW RIEBHI LN [FE AL ) R, B !
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