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I7EERUFEZIRY JDK8 FUThaEY A, Z=FERE) Stream AUFARRSZH, FABYXBYERZEI L
— T

UE5E, Java8 f9 Stream EXEARIREN APl, SETTIEAMSHHTEIMIERER, 5%
REBRFEEAHERE, NBMUBHISRE. BE1T lambda RIAR, RARURSRIENEM
EEJ%E%?E Stream STFERITAIFHTRRFMER, ERIITEREASHE, RULMRSENSH
MERERIFH RIER.

K LRSS, SEN—DiE: EREENSRSLELNASEYN (REAN T aeHiE, REH#HT
BiEM) , Frbd JDK 8 AT FRXMA SINT stream , BIRXIESLIEHITT —IREER.

—. Stream Z{aNi3iE
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public interface Stream<T> extends BaseStream<T, Stream<T> >
public interface BaseStream<T, S extends BaseStream<T, S>>
extends AutoCloseable {

BJLAEZ, Stream 447KE BaseStream $#[1, i BaseStream X #k&EH AutoCloseable [0, il
Y, AutoCloseable faZRHIEEIXA.

HAIXER TR TNLER Stream B9 LFMEREA:
// 1. {&BStreamfof 5

Stream stream = Stream.of("a", "b", "c");
String [] strArray = new String[] {"a", "b", "c"};
// 2. BT EBA R Stream

stream = Stream.of(strArray);

stream = Arrays.stream(strArray);

// 3. B ESFRKEMStream

List<String> list = Arrays.asList(strArray);
stream = list.stream();

Xy TEMEERE, BRiRM T =FRINAIRLRSEEY Stream: , ,
. BRBA BRI LA . . , {82 boxin
1 unboxing 2ARFERY, FTLUSRI X =MEARIERURAL TIINAY Stream,

=. Stream {&HH

SEi T Stream BY2EBY, Stream —fRIER FERTWNEE: FEHE/E(Intermediate)fNEHRIE(E(Te
minal):

e Intermediate, FTBAFIENRME, FERERBERM—LAMEZ FRIREI—MHHAY Stream, X2E

{EERRIBIERY, BRI RBEIEFARIBH. XLERIFEE: map (mapTolnt, flatMap &), f
Iter, distinct, sorted. peek, limit, skip. parallel &;

e Terminal, — Stream REEFUTIRERERE, MERBERKE—MEE, HYT terminal Z/5

Stream #HZRIE 7, HEFET—MER, XLE(FEHE: forEach, forEachOrdered. toArray,

reduce, collect, min, max, count, anyMatch, allMatch, noneMatch, findFirst, find

ny &;

BfEB T Stream iRAYFR, Stream HIELBRMMUTERSE, B Stream REERIE—IR, BE
ZEHABEBREZNR T, tHE—FEmiy, FAUESRIERNNIR.

2. map Bi%

List<String> list = Arrays.asList("stream”, "map");
Stream<String> stream = list.stream();
List<String> newlList = stream.map(input -> input.toUpperCase()).collect(Collectors.toList());

EJ Stream HEEER—IR, MRBIBIFMERERENLRE (X9E RREHEERHIRE.
tream FLELLE—MMAF, FERIKFLE Stream BREEIE, {REMFERIKELRT, WHFHIK
887, Stream thEEFHEIE)

List<String> newList = stream.map(input -> input.toUpperCase()).collect(Collectors.toList());
newlList = stream.map(input -> input.toLowerCase()).collect(Collectors.toList());

Exception in thread "main" java.lang.lllegalStateException: stream has already been operated
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pon or closed
at java.util.stream.AbstractPipeline.<init>(AbstractPipeline java:203)
at java.util.stream.ReferencePipeline.<init>(ReferencePipeline.java:94)
at java.util.stream.ReferencePipeline$StatelessOp.<init>(ReferencePipeline.java:618)
at java.util.stream.ReferencePipeline$3.<init>(ReferencePipeline.java:187)
at java.util.stream.ReferencePipeline.map(ReferencePipeline.java:186)

3. mapTolnt/mapToLong/mapToDouble /i%

RBEN, XFHEEIIMNAY Stream 9 IntStream, LongStream, DoubleStream

List<Integer> list = Arrays.asList(100, 200);
IntStream intStream = list.stream().mapTolnt(input -> input);

4. flatMap 5i%
BIEHUSAY map AiEE——amARH, M flatMap AR —F—XIZRIRETR R,

Stream<List<Integer> > inputStream = Stream.of(
Arrays.aslList(1),
Arrays.asList(2, 3),
Arrays.asList(4, 5, 6)
)
Stream<Integer> outputStream = inputStream.flatMap((childList) -> childList.stream());
List<Integer> list = outputStream.collect(Collectors.toList());
System.out.printin(list);

[1,2,3,4,5,6]

flatMap 233 input Stream PRIRFHTEMRL, MERREETRMBLRIEI—E, R£ out
ut 95 Stream BREEERENMIET. FIIERERET map 75ZHIXINSCHL :

// inputStreamA~Z%

Stream<Stream<Integer>> stream = inputStream.map(childList -> childList.stream());
List<List<Integer>> list = stream.map(input -> input.collect(Collectors.toList())).collect(Collec

ors.toList());
System.out.printin(list);

[[11. [2, 3], [4. 5, 6]]

MXEALUABEHEINXE, NTF flatMap &k, SRSANBHAZEIT:
{{1,2}, {34}, {5,6}} -> flatMap -> {1,2,3,4,5,6}

Xy map 73iEKiR, NE:

{{1,2}, {34}, {5,6}} -> map -> {1,2}, {3,4},{5,6}

5. filter /%

%;?‘ %Egid Stream FRETTRIFRFELEMHITIINE, TIRENTRER—MRITR, iR
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Integer[] sixNums = {1, 2, 3, 4, 5, 6};
Stream.of(sixNums).filter(n -> (n % 2 == 0)).forEach(num -> System.out.print(num + " "));

246
6. foreach it

2T for 183K, FB TR Stream HRYENITE, LHRER, oJeEEETEAR, forEach AREEE
HOOSHNAMTEE, UAREHER break/return 2RI E=IR BT RIER

Stream<String> stream = Stream.of("hello", "world");

// I3=1

stream.forEach(num -> System.out.print(num));

/] 7312

stream.forEach(System.out:print);
7. findFirst

iR Stream JIRAIF— TR, BHTIRERZE . FTLARERHERRTRENE:

Stream<String> stream = Stream.of("hello", "world");
Optional<String> optional = stream.findFirst();

String name = optional.map(String::toLowerCase).orElse("");
System.out.printin(name);

Optional & jdk8 12HA—FhETHERIMRR NullPointExecption FAT, F s ERAIRES
T

8. reduce i

XANEAEREERIC Stream PRTTRAGIEER, LLIIRFRFRIE, HERENORINSHERS
A9 reduce #F, FERMITLUMREERS ZERERSEVHGE.

/] F5ERiERE, concat = "ABCD"
String concat = Stream.of("A", "B", "C", "D").reduce("", String::concat);
// k&/JME, minValue = -3.0
double minValue = Stream.of(-1.5, 1.0, -3.0, -2.0).reduce(Double. MAX_VALUE, Double::min);
// *#F0, sumValue = 10, Bicta(E
int sumValue = Stream.of(1, 2, 3, 4).reduce(0, Integer::sum);
// KIS —FHZ
int sum = Stream.of(1, 2, 3, 4).reduce(0, (a,b) -> a+b);
// *F1, sumValue = 10, FTo2ta(E
sumValue = Stream.of(1, 2, 3, 4).reduce(Integer::sum).get();
// S8, FRFEERE, concat = "ace”
concat = Stream.of("a", "B", "c", "D", "e", "F")
filter(x -> x.compareTo("Z") > 0)
reduce("", String::concat);

FEABEGINE—2MBIRY reduce(), B—1MEE (ZEHFF) BIANEKBE, F=1SE (String:co
cat) /9 BinaryOperator, XEEIEIAER reduce() FIREIEARINISR., MATFHENNREIZERE
{8RY reduce(), IREIRYZ Optional, HEEIXMXE!.
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9. limit/skip 7%
limit 757&FIR([E] Stream JTEAYBT n PNJoE, M skip AEERHNTRT n NcEIRERFRIRATER:

List<Integer> list = Arrays.asList(1, 2, 3,4, 5, 6,7, 8,9, 10);
list.stream().limit(8).forEach(System.out::print);
System.out.printin();
list.stream().limit(8).skip(3).forEach(System.out::print);

12345678
45678

10. sorted

sorted 7552 T X Stream FTTERBATHIFRY, FITLURRECARIBZAHIFANETHER, 1A
EERARE R THE:

Stream<T> sorted();
Stream<T> sorted(Comparator<? super T> comparator);

Stream RY sorted 75, ALLENERTREFE R AT, (RATLIESEXT Stream #1782 map. filter, |
mit, skip BEZEEHTHEF:

List<Integer> list = Arrays.asList(5, 7, 1, 4, 2, 6, 3, 8, 9, 10);
list.stream().limit(5).sorted().forEach(System.out::print);

System.out.printin();
list.stream().limit(5).sorted(Comparator.reverseOrder()).forEach(System.out::print);

12457
75421

11. min/max/distinct 5%

min 1 max BITHEEtE AT LABIEXY Stream JoR5cHEF, B findFirst SE3CH, (BRIEAIMEESELTF,
O(n), i sorted BIFLARZ O(n log n), FEAIRKE—TREES/IMERAR

List<Integer> list = Arrays.asList(5, 7, 1, 4, 2, 6, 3, 8, 9, 10);

// BIStreamfminjgix

Integer min2 = list.stream().min(Comparator.naturalOrder()).get();

// BiZIntStremAmingi%

Integer min1 = list.stream().mapTolnt(input -> input).min().getAsInt();

i distinct 7ARRATIIRESHIEN:

List<Integer> list = Arrays.asList(5,7,1,7, 2,6, 3,9, 9, 10);
list.stream().distinct().forEach(System.out::print);

571263910

12. allMatch/anyMatch/noneMatch 7%

e allMatch, X Stream FRIFFBTTRHITHIRT, EEPHEFKEAIRERE] true, REG— AR
ZI4FRME false;
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e anyMatch, Stream FREF—NEHESME, HiRE true;
e noneMatch, Stream FiRE— I TERHBESRM, XAHRE true;

List<Integer> list = Arrays.asList(5,7,1,7, 2,6, 3,9, 9, 10);

boolean isAllRight = list.stream().allMatch(input -> (input > 0));

boolean isAnyRight = list.stream().anyMatch(input -> (input > 2));

boolean isNoneRight = list.stream().noneMatch(input -> (input < 0));
System.out.printIin("isAllRight:" + isAllRight + " isAnyRight:" + isAnyRight + " isNoneRight:" +
sNoneRight);

isAlIRight:true isAnyRight:true isNoneRight:true
13. peek 3%

lipeek 3%, %EEJZ—’P@%J?\ Stream BIFFB TR Stream, ERTSIRME—NEZEREL (Cons
mer SLfjl) , #r Stream BN TR B ZRIHEEP ST TE B ZRREL. ttzzmﬁ foreach 52—
terminal #&/F, $f7zf5, Stream FiEZHET, ?*zﬂ]i’ﬁliid—/\ Stream H{TFIKIRIE, ™ peek
7ZE intermediate #8(E, NBTLUAZIZHUBIBRY:

Stream.of("one", "two", "three", "four")
filter(e -> e.length() > 3)
.peek(e -> System.out.printIn("Filtered value: " + e))
.map(String::toUpperCase)
.peek(e -> System.out.printIn("Mapped value: " + e))
.collect(Collectors.toList());

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

Lk, FITLAEBHFIRARR, SFIEDFRE, BBZFrIRERASHETELE,
S5, 1RiE APl B9IREA, ZITEEERTIEL, 751E debug BE Stream WEHTAIERIE N TTE.

14. forEachOrdered 753%

F5i5#0 forEach FAikThae—#E, EREFETFEH Stream, & HEI’Jﬂi’,TJ'T FHITR
UEJ: H17a9AHE forEach FiEATRER, BRIIESAFD Stream m%ﬂ’]llw“ A—ETE—HE, mfor
achOrdered 753Z280IRFENER] Stream TTEMIRFE—HEAY

List<String> list = Arrays.asList("x", "y", "z");

list.parallelStream().forEach(x -> System.out.print(" " + x));
System.out.printin();

list.parallelStream().forEachOrdered(x -> System.out.print(" " + x));
System.out.printin();

//BENIFA—E (HEES)

Stream.of("AAA", "BBB", "CCC").parallel().forEach(s -> System.out.print(" " + s));
System.out.printin();

//BHRIRFS T =R —E

Stream.of("AAA", "BBB", "CCC").parallel().forEachOrdered(s -> System.out.print(" " + s));
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yXz
Xyz

BBB CCC AAA
AAA BBB CCC

15. toArray Bi%

XNECRER, SEIRERINAIEE, 1%75EFARIERE Object #4H, RIFAITTLUERER
BIZRIREIXINAETURIEA

Object[] toArray();
<A> A[] toArray(IntFunction<A[]> generator);

Eg:
List<String> list = Arrays.asList("x", "y", "z");

Object[] objects = list.stream().toArray();
Integer[] arrays = list.stream().toArray(Integer[]::new);

16. count /5i%

count J3iAFRNAEY Stream JRPITTERAVEE, IR[E] long 228!
// ¥TED 4

long num = Stream.of(1, 2, 3, 4).count();

// ¥JED 3
long num = Stream.of(1, 2, 3, 4).limit(3).count();

17. findAny 5ix

findAny HBiEARTINRPIEEEZRE— TR, %5 EAREIEEEERN:
Integer num = Stream.of(1, 2, 3, 4).findAny().get();

18. collect /5i%
collect HiEEAIBIEEALENT, EFRNGE, FHiEE—TERAE:

<R, A> R collect(Collector<? super T, A, R> collector);

FERIXF, FAIER map FiEXRETHIEZ S, IREIEGEZE— Stream, MLLASEAIR T AT
Egiﬁ ZEH, XAHERMEEERENERNESIERPINNES, IPAXIHERIF eI LB 1Z
JASRSCIL:

List<String> list = Arrays.asList("hello", "world").stream().collect(Collectors.toList());

1Z 3553 —A Collector 25BU8984), (BEIEAYRE Java8 L5F(HEM T Collector BT ESSE: Collec

ors, XEFELKEN TSI A%, tbun Eﬁkxm,
4F§ List, “hk Set %, Collectors 2MEFITESE, HETIFSEE 5
A IB/RNE

ET¥R, BERE MZLENIBR— I EHITE:

JEEE: JDk 8 7 Stream it (—)


https://ld246.com/article/1584380581548

<R> R collect(Supplier<R> supplier,
BiConsumer<R, ? super T> accumulator,
BiConsumer<R, R> combiner);

ZAEREZY, HiGEEBES T, FUURNRAET, BRFEWAR. 125 E8=12% Suppl
er supplier 2— 1L R, FARER— 1 #HEISEE; BiConsumer accumulator tH2—NERZY,
SKHE Stream FRITERIRINEIEREESH; BiConsumer combiner iA2—1MREL, FRIBAEMRES
ZNERBERSHAA— (HARNRERSEHE)) . KEREE—TFHIFE:

List<Integer> nums = Arrays.asList(1, 1, null, 2, 3, 4, null, 5, 6, 7, 8, 9, 10);
List<Integer> numsWithoutNull = nums.stream().filter(num -> num != null).
collect(() -> new ArrayList<Integer>(),
(list, item) -> list.add(item),
(list1, list2) -> list1.addAll(list2));

ERR7 A5 | BRI Z B+
List<Integer> nums = Arrays.asList(1, 1, null, 2, 3, 4, null, 5, 6, 7, 8, 9, 10);

List<Integer> numsWithoutNull = nums.stream().filter(num -> num != null).
collect(ArrayList::new, ArrayList::add, ArrayList::addAll);

BTk, WRZAE: ZEERE— Integer KB List, FEidigiEA null R9TER, AFIERITRY
EIEHTRY List . BRE—TIXESE

1. B—DEREER—FAY ArrayList SL;

1. BN REIEZANSE, B ERIEERRT ArrayList X5, E_E stream FEZHITT
§@§§§gﬁﬁ%ﬂﬂ stream FREYTTERIIAN Arraylist &P, F_NREHRERAEEZIR stream #Y
= ~% ;“ 'J\;-:G_'_I

LB EHERERMANSH, XFENEER ArrayList 2888, REATEIEE A ArrayList
EIIAZISE— R,

XAKE, XNERARER, AEREXMIFIE, BxedMER LA ER ARG
Collectors.tolList LAY, IHXNTENTHEAREIXT, FLUSMRMAET, BXREH.

BT Stream MBI, SUSAIAEIENENT Ol Stream 7,
1. of Bk
Stream 1) of 75EFSRIGEEATIFAY Stream W&, BFATSE, IILENIRRENIRAIEE:

public static<T> Stream<T> of(T t)
public static<T> Stream<T> of(T... values)

Eeamis -

Stream stream = Stream.of("a");
IntStream intStream= IntStream.of(1, 2, 3);
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2. builder 773%

(@it {sEFE Stream.builder 753%4E A%, Builder 335, Builder XW&2E Stream FYa]ZHaEEE, tHBFRA
&SRS, IZNSRFRIMA TR IINENGIERS, AERERR, B ER ArrayList fEAIGRT
X F=ERNSHITFFE.

IRtEEsE— AR, EN—MIEMERFR, EXMMERFrILIRITR, ARTER—
EMNER, MXNMMNERZE, TJeEASRMINITR. MWEMEMNER build()EiEHFR, ZEECIE—
Fir, B RRENINE e sshn st esaic s,

Stream.Builder builder = Stream.builder();
builder.accept("hello");

builder.add("world");

Stream stream = builder.build();

stream.forEach(input -> System.out.print(input + " "));

//3%E
Stream<String> streamBuilder = Stream.<String>builder().add("hello").add("world").build();

hello world
3. empty BFi%
SIE— B REHITRAERFA Stream i

Stream<Integer> stream = Stream.empty();

4. iterate 5%

Stream BY iterate J3A#0 reduce FiEBRIKR, BEZ—1MFE, F1— UnaryOperator ({540 f)
AIEFhFERS Stream BIE—PITER, f(seed) IETN, f(f(seed)) FE=1, LALLSEHE:

/] ECANAEREEENSI 03 6 9 12 15 18 21 24 27
Stream.iterate(0, n -> n + 3).limit(10). forEach(x -> System.out.print(x + " "));

B, iterate tL2FLIRAY, EHIT iterate BURNMR, WRES limit IXEFAVERIERPRFIR/N, {H iterat
£ REY Stream BiEEHERR.

5. generate 5i%

@I SCE Supplier #0O0, FATTLAECSHIEFIRAVER, XIMEREFERTHENEL. FE2A/Y Strea
, 18 Supplier SLfE#L Stream.generate() , XFPAERAY Stream FRETIREY, FTLAFA 14501
imit 553K RE Stream B9K/N, FEIET generate J5iE%ERAY Stream EFCFRY;

/] SR 0BT

Stream.generate(new Random()::nextInt).limit(10).forEach(System.out:printin);

//BI—FA
IntStream.generate(() -> (int) (System.nanoTime() % 100)).limit(10).forEach(System.out:printin)

6. concat /it
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IREIFAS Stream FEREAIR:
public static <T> Stream<T> concat(Stream<? extends T> a, Stream<? extends T> b)

Stream<Integer> stream1 = Stream.of(1, 2, 3, 4);
Stream<Integer> stream?2 = Stream.of(5, 6, 7, 8);
Stream.concat(stream1, stream?2).forEach(System.out::print);

4. IntStream LongStream DoubleStream 7%

FX=A" Stream FRIREBTEUERIE, FIACIHBELESE Stream hHIZHE, FiiIthkEER
BT. BFX=A Stream #EARZ, FEAIFLL IntStream KiFH1 725451,

1. sum/min/max/count/average 55i%

min, max, count 5j% Stream F#EE, RAITE IntStream XL ARISEFMIREERTEEFD Str
am FERIREHEBHEFNAR, NIIhEeE—HERY.

// itEmin
IntStream.of(1,
1,

, 3, 4).min().getAsInt();
IntStream.of( 3

, 3, 4).reduce(0, Integer::min);

NN

// it&max
IntStream.of(1, 2, 3, 4).max().getAsInt();
IntStream.of(1, 2, 3, 4).reduce(0, Integer::max);

sum J5ERYIE, MR TIHE Stream SyTHEERF, REEHEATHEER reduce HiERAE:

int sum = IntStream.of(1, 2, 3, 4).sum();
int sum = IntStream.of(1, 2, 3, 4).reduce(0, Integer::sum);

i average FEEMTIHEFIIEN, REE OptionalDouble 7.

// TTEYE
double average = IntStream.of(1, 2, 3, 4).average().getAsDouble();

2. summaryStatistics 5%

1273/ 5 TIRE Stream [RSICLSEUE, FEEEAFHBEET !

/] BT RERCEEYE

IntSummaryStatistics summaryStatistics = IntStream.of(1, 2, 3, 4).summaryStatistics();
/] E9E, TENE, &XE, &/ME, B
System.out.printin(summaryStatistics.getAverage());
System.out.printIn(summaryStatistics.getCount());
System.out.printIn(summaryStatistics.getMax());
System.out.printin(summaryStatistics.getMin());
System.out.printIn(summaryStatistics.getSum());

3. asLongStream/asDoubleStream 5%

XPANAELCRER, Rk A%MAY LongStream i7F0 DoubleStream i,
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4. boxed 1%

ERHSRRIROEREIRIE, LA int SEBVEFEFRA Integer 358U
Stream<Integer> stream = IntStream.of(1, 2, 3, 4).boxed();
5. range K%

range 75142 IntStream FRIERST A, AFEERESEER IntStream i7i:

public static IntStream range(int startinclusive, int endExclusive)

BIEERY Stream BB ESFFA(E startinclusive(inclusive), {EREE455(E endExclusive(exclusive):
IntStream intStream = IntStream.range(1, 5);

//1234
intStream.forEach(x -> System.out.print(x + " "));

6. rangeClosed i

rangeClosed 7i%#0 range FiAHE—BIARRERZ, BIEEAY Stream REEEEFHRE, NEBEERE
XEMNSEGE LT LEIE. AMERR, ZAES8Ia2 e, BEH11EY:

public static IntStream rangeClosed(int startinclusive, int endInclusive)
XS MAYSER
IntStream intStream = IntStream.rangeClosed(1, 5);

//12345
intStream.forEach(x -> System.out.print(x + " "));

fa. BaseStream Y%
LTHEST T, BaseStream {79 Stream (NREREO, BN AAEBEETH—T:
1. parallel i5i%

i&lﬁl‘—/l\#ﬁﬁ’ﬂﬁ%_’?&ﬁ, AEEREZRAS, EHiZ Stream BREHITHY, 5Fi% Stream HIE
REHIER T H1T.

2. isParallel /5i%

#I#riZ Stream EERFTH:

IntStream intStream = IntStream.rangeClosed(1, 5);
// false

boolean isParallel = intStream.isParallel();

// true

isParallel = intStream.parallel().isParallel();

3. iterator/spliterator /5%
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X NTTERECIREER T, iterator HLEIREIAEEXISR, M spliterator MZERE—MNHTHIER S

I

4. unordered Fix

IRE— N EFRERY Stream, TIRSREIRYE Stream A, EHiZ Stream BLELHFM, =&
Stream NIEBRIRSHBIER N T ToF. BAERRBINFET, ATLMERICRRY Stream SHITIRIE,
HEATLNNR—LLHAZRHITRE, B —Ltet, —RBFHTEHRE. XITF unordered 75714
[IRER] &% https://stackoverflow.com/questions/21350195/stream-ordered-unordered-prob
ems/38038578

https://coderanch.com/t/692966/certification/unordered-streams
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