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77, FEXEE.

i, FTEH List £563K |, BB R—EBREE SR REEO Collection, £
Java8 &, Collection FiETR/NARAE , 252 Stream() 1 parallelStream(),

BB |, XFANGIESEM Stream &% |, BBH—55EN | ERENHNET
B9 InputStream #1 OutputStream tEHEXERIE ? ESEFFIEHIFHE Stream F5iE52EE
2B ? &K BAIHFKRNTHET Stream,

T4 2 Stream ?
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Blan , EBEARSKTRITERER , EEFERAF ID Y Hash (BRSO RS E | XEEN TR
DERNRIVEUEE | MCRPEIITRRNEE.

BEEREEERFEZTRN , IFESI N SR RIEEERINAEZ FHITEHE
=

fian , BFNFETZWHTREFE FRREITER | FHRIRITRINENFREHTHR | 818
TRIFEIHRAVEIER T LURIRE AN S THIRRY | B2 SR RERHREEHFIFR
#iE | ARG HRRIEMIVEE , iBRISEENAEN G H SIRES =TI THE
.

7£ Java8 Zgi , Bl BEERIEY for {BIREE Iterator IEKEFHIFSFHEUE , XaiE
BT EFEN Collections.sorts Y Comparator /5i&REM , XA RITTAEIEER
SR, EHAZRIEE,

Java8 RN T — A EAYEOSE Stream |, MANFEA I Z BHEMAIE TR SAK—HE |
Java8 E£5 7Y Stream IBETERIRAY Iterator , BATLAEIE Lambda FRAIIESGH
TRMIERER. SMAVRGE(E ( Aggregate Operation ) |, EEAHELIEERIE (Bulk
Data Operation),

Stream FIRSEIESEIEZE SQL IR ER(E sorted. filter, map FEU. FAIERFE
Bt e] UASRUtESCISSUEHERE SQL (IRSIREY |, MAESUERESE |, Stream YA
OB BB TR A TUSCIEHEIRE | IR LABTHITRIA IR AN EEUE | 1RSEUEAIIE

ETREARA—NMERAIGIFRIFIET Stream BIEIESEK,

X1 Demo BB ETIRDE—FrRFEZSE 160cm LA ERSLREE |, HliITRES
AR ZURSEI , ARB0F :

B S HA
Map<String, List<Student>> stuMap = new HashMap<String, List<Student>>();
for (Student stu: studentsList) {
if (stu.getHeight() > 160) { // MR G KT 160
if (stuMap.get(stu.getSex()) == null) { // ZMERHEE )
List<Student> list = new ArrayList<Student>(); //
list.add(stu);// RegEiut k5%

x5
Wizt AR 515



stuMap.put(stu.getSex(), list);// #FIEKE| map +
} else { // ZMHNDHREATE

stuMap.get(stu.getSex()).add(stu);// ZMRIDROAAAE, W ERTHE LT
¥

FAHBEER Java8 HAY Stream API #1730 -

1. ERTSCER

& =AY
Map<String, List<Student>> stuMap = stulList.stream().filter((Student s) -> s.getHeight(

8 SHhD
Map<String, List<Student>> stuMap = stulList.parallelStream().filter((Student s) -> s.ge

BT _EEHRANEEGF , AT , Stream 4548 Lambda AR SCILEFH THi%EIh
BEAER SR EFEE.
Stream W{A{i{LIEID ?

FERAIE TR T Java8 By Stream API , BB Stream SUMAMENAGECEINR ? FH1T
R E4asCIE ? FEBRAIFUSE Stream JERZEINT Stream BYSCHIERIE,

1.Stream #{ERE

E 7% Stream RISCIEIRZAT , TSR THET Stream BYEMEDZE | EOfbRIBRIED R
HBLEAAAEREESHNEEREC—, ITAXER , DRHMiEE T .



B3 Stream PRYBR(EDIPIASE © IEHER(E ( Intermediate operations ) FIZX51(E
( Terminal operations ) , FEIR{ERXERFHIT TIER , BBRSIREI—NR , AT
THEERE  MAERERSTI T it EEE.

FIBREX AT LAD BTTIRE ( Stateless ) SEIRE ( Stateful ) #4F , BIERIETEALIE
AZZETCENFN , EEREZIREREE2EIMEB TR BB T,

BREEMEN AL F95EER ( Short-circuiting ) 53E/EE& ( Unshort-circuiting ) #2E , Bl
EERIEBIREFEEKHNTEMaLSRIRARER |, BRERIEVITNESRFETE 855
FIRBER, BEDXFBUTEMS

unordered()
filter()

TR (Stateless)

map()

peek()

fhjg)$&4E(Intermediate Operation)

distinct()

sorted()

BRE (Stateful)

limit()

skip()

forEach()

Strea mﬁ{’ﬁ%ﬂ forEachOrdered!()

toArray()
JESEREHRIE (Unshort—circuiting)

reduce()

collect()

max()

$REEIR4E(Terminal Operation) }— min()

count()
anyMatch()
allMatch()

49%821F (Short—circuiting) findFirst()

findAny()

noneMatch()

BITBELSEHERERAMIRIE | BIERRXMIRIEESRERIE. SURFEMAANE
IEEE (Pipeline) , LI T Stream BIEK.
2.Stream jRR3ECIR

£ 7 ## Stream YA TAEZET , FAIATRK THET Stream B EHPPLLFELEFISEB ST
1, BNROREEHA. 2RTE



PipelineHelper BaseStream

IS B

---------- & Stream

T

ReferencePipeline .
Simk N 000 B -
Head StatelessOp StatefulOp

BaseStream #[] Stream AHRIRIRAVIEOZE., BaseStream FEEN THRHERNEOSE ,
5140 , spliterator, isParallel & ; Stream NEN T —LERmAVEBERIERE , Hlan ,
map. filter &,

ReferencePipeline —MEHI3E | fliEBIZE X ERRAL 7 SFRIER. ENT
Head. StatelessOp. StatefulOp =4"W&FL , LIS BaseStream 5 Stream A9/
;io

Sink #OZENXE Stream EZ[BIXZAMNN , BEE begin(). end().
cancellationRequested(). accpt() FAN5i%. ReferencePipeline BRARSIEEEA™ Stream
IR ERRER — A FRE | MIXSRTEAAME LA Stream BEH L R REFZEI Sink
BOMMCRE X SCHAY.

3.Stream Z{EEMM
BAEHE , —/ Stream N NMEMEEEIEEBEE | FH—SREIREWMERN, £ JDK
chERAYFUTRESLAERMER ( Stage ) &

EBEEERE 2R ReferencePipeline 283CIRY , BIEIHAE Stream SZ51ERT |, FIRET
ReferencePipeline &7 Head, StatelessOp. StatefulOp =FHZERE,



Head SKFEARENEIRRRIE , EHAIWIRARE names.stream() F5i&RY , S¥RI0E
Head X35% , AT ANNEEURIFIRIE ; HEINERIZRHERIE , HBIATTIRSHIEHERE
StatelessOp XSFNEIRSIRE StatefulOp XI5 , HATRT Stage FHigBHIT , MEREL
AbstractPipeline 4R 7 — N HIEHRIE Stage §E% | HENTERRERIEN , 2EH—
R Stage , BIFIXA Stage A ZRINFIENREIE , N&RE— Stage FH& |, IBIFF=4E
— Sink §%, WNTEF

Sink1 > Sink2 o= Sink3 — > ReducingSink

TEHNBEZ—MIFREZT Stream FHRMESXRNTEMSRENKEIEES
A9,

A
List<String> names = Arrays.asList(" k= ", " &N ", " £ZH ", " &= ", " xuzlg ",
String maxLenStartWithZ = names.stream()
.filter(name -> name.startsWith(" 5K "))
.mapToInt(String::length)

.max()
.toString();

XM FRBKEEREH—MKERK , ARUKAYEKNEF, MNMUBRERE | (Raj8E
SINARXFRIRERE | BRED—RES |, B2 "IK" FARFRERF | ReBh—
X filter BEINES | BRFERRHFKE | REBMRKEESTHEIRKAVIBTEFFH
Hik[=l,

XERERPISRFER , SARERAIFL. FAIRES DT XN TDEERERIERER
SMEIHRATRY,

Bt , B9 names & Arraylist &5 , FilA names.stream() 7558 RARESEEME
1 Collection B9 Stream /5% :



B = HiALh
default Stream<E> stream() {

return StreamSupport.stream(spliterator(), false);

PAfa . Stream 73 ABIEER StreamSupport 28R Stream 735% , FAFHBAL T —1
ReferencePipeline Y Head AIEBENISR -

B S AL

public static <T> Stream<T> stream(Spliterator<T> spliterator, boolean parallel) {
Objects.requireNonNull(spliterator);
return new ReferencePipeline.Head<>(spliterator,
StreamOpFlag.fromCharacteristics(spliterato
parallel);

BIEA filter #1 map 73i% , X MNTZEBETCNSHIPIEHRIE , ATLAAT filter 1 map
ERFRY , FIBEATIEERYRNE , MENBIEIE T — Stage KIFRAFRIE—IRIEF.

MBEER T Stream FURENFE—MEIEREL , ATLA—5TEMY Stage EHEIER
R, BE. EEREERN=TENRERR. N TEFRT , 2582 ReferencePipeline By
filter 753&%0 map 75i% :

B 2 A
@Override
public final Stream<P_OUT> filter(Predicate<? super P_OUT> predicate) {
Objects.requireNonNull(predicate);
return new StatelessOp<P_OUT, P_OUT>(this, StreamShape.REFERENCE,
StreamOpFlag.NOT_SIZED) {
@Override
Sink<P_OUT> opWrapSink(int flags, Sink<P_OUT> sink) {
return new Sink.ChainedReference<P_OUT, P_OUT>(sink) {
@Override
public void begin(long size) {
downstream.begin(-1);

@Override
public void accept(P_OUT u) {
if (predicate.test(u))



downstream.accept(u);
¥

s

RN

@Override
@SuppressWarnings("unchecked")
public final <R> Stream<R> map(Function<? super P_OUT, ? extends R> mapper) {
Objects.requireNonNull(mapper);
return new StatelessOp<P_OUT, R>(this, StreamShape.REFERENCE,
StreamOpFlag.NOT_SORTED | StreamOpFlag.NOT_DISTINC
@Override
Sink<P_OUT> opWrapSink(int flags, Sink<R> sink) {
return new Sink.ChainedReference<P_OUT, R>(sink) {
@Override
public void accept(P_OUT u) {
downstream.accept(mapper.apply(u));

s

s

new StatelessOp E=iFFAALEE AbstractPipeline FIMNSEERZEYL , IXMAIEREUSRIGHY
Stage BXRICK , £R— Stage §&% :

LM

AbstractPipeline(AbstractPipeline<?, E_IN, ?> previousStage, int opFlags) {
if (previousStage.linkedOrConsumed)
throw new IllegalStateException(MSG_STREAM_LINKED);
previousStage.linkedOrConsumed = true;
previousStage.nextStage = this;// ¥ X4HiY) stage B next fREHRFZHIN stage

this.previousStage = previousStage;// W{E 47 stage &R & previousStage
this.sourceOrOpFlags = opFlags & StreamOpFlag.OP_MASK;
this.combinedFlags = StreamOpFlag.combineOpFlags(opFlags, previousStage.combine
this.sourceStage = previousStage.sourceStage;
if (opIsStateful())

sourceStage.sourceAnyStateful = true;



this.depth = previousStage.depth + 1;

EAECIEE— Stage BY , FSBEE— opWrapSink() Fi% , IZAIESIE—MEERY
BRSCEIESETE Sink 28090, Sink SR ( &2 -> k) BIEIRENNIEIE,

ST max 73iERT , RUEF ReferencePipeline B9 max 735% , WHTHTF max 552 %& 4%
124 | FRLASBIEE— TerminalOp 1#2(F , ERJEIZE—" ReducingSink , FERGHER/EE
$ETE Sink b,

B & L5

@Override
public final Optional<P_OUT> max(Comparator<? super P_OUT> comparator) {

return reduce(BinaryOperator.maxBy(comparator));

}

&= , VA AbstractPipeline B9 wrapSink 753% , 15 A& 1R opWrapSink 45—
Sink 55 , Sink $ERHPAIF— Sink &R T —MEERIRRSCIN,

SIS INE

@Override
@SuppressWarnings("unchecked")
final <P_IN> Sink<P_IN> wrapSink(Sink<E_OUT> sink) {
Objects.requireNonNull(sink);

for ( @SuppressWarnings("rawtypes") AbstractPipeline p=AbstractPipeline.this; p
sink = p.opWrapSink(p.previousStage.combinedFlags, sink);

}
return (Sink<P_IN>) sink;

2 Sink $ERAERNSTAE . Stream FFIAHAT , @I spliterator IERVES |, #1147 Sink $&3&
FRRIEMRLE,



B SRS

final <P_IN> void copyInto(Sink<P_IN> wrappedSink, Spliterator<P_IN> spliterator) {

@Override

Objects.requireNonNull(wrappedSink);

if (!StreamOpFlag.SHORT_CIRCUIT.isKnown(getStreamAndOpFlags())) {
wrappedSink.begin(spliterator.getExactSizeIfKnown());
spliterator.forEachRemaining(wrappedSink);
wrappedSink.end();

}
else {
copyIntoWithCancel(wrappedSink, spliterator);
}
}
] >

Java8 #fY Spliterator f9 forEachRemaining £i5R&ES , BER—R . BT IR
filter #(F , 2SR filter BAEET , MiSARA map B(F , RERBERMAZIGITEEE
object 1 , BT T —IRANENR. THRPIEERFERE  MESMREERE max,

XEERITIESIVT | BBA Stream RS —FMEIEEUERID TN 2 B AR ERITE ?

4.Stream H1F4 18

Stream SMEBAIEA7TETER | STANERBHTANE, BLUHTE , RINREEER)
FHYIFHHE— Parallel() 7% , (BT TATR -

B &AL

List<String> names = Arrays.asList(" k= ", " Z=)4 ", " E£ZH ", " F=", " xZ)Y ",

String maxLenStartWithzZ = names.stream()
.parallel()
.filter(name -> name.startsWith(" ik "))
.mapToInt(String::length)
.max()
.toString();

Stream BOFHTANIREINITRGIRIEZ R , IREBITMENSCIIE— 1Y, MERBRELE
Za  SHPARAFERAK—F . A TerminalOp Y evaluateParallel 737217
TTRLER,



AR

final <R> R evaluate(TerminalOp<E_OUT, R> terminalOp) {
assert getOutputShape() == terminalOp.inputShape();
if (linkedOrConsumed)
throw new IllegalStateException(MSG_STREAM_LINKED);
linkedOrConsumed = true;

return isParallel()

? terminalOp.evaluateParallel(this, sourceSpliterator(terminalOp.getOpFl

: terminalOp.evaluateSequential(this, sourceSpliterator(terminalOp.getOp

XERIFTRIEIERIZ | Stream 4557 ForkJoin #E2R |, XJ Stream &MEHIT T 0 R,
Splititerator Y estimateSize FiESMEH D FRIEIEE.

ForkJoin {EZRFMEERE , IEXERHMABRMNHARE T , NRBSGE | (RAILURNIFRE DT
NZEIERILI,

B TGAYEE SR G/ B BRIt E | AIRIRID A A/ NAKT RIS TThIMEIE |
PRSI NES. BN RBEER— Sink $55% | HFTEND FIR(ESEm/E , Forkloin
ERESEHD AHIERE.

&18(EH Stream

FRXE |, {RAOZXY Stream APl 29t EEBHE NNBMWENARN Y. Stream APl FB
FOSRESS | IRREFHTAME |, BBEAE(FH Stream APl , ZFMREFEIFIR ? i@id—EN
i, BIT—RRE.

BAPEITENANEN. Stream SBITERLK Stream FHTERBHATHERENAIILL | KB
W, BATEXIBUEHITIHNE. DEFRE. DA TUATIIANL

Z# CPU IRSHR[ECEIMET , JIEKE 100 AY int £EAIMAEE |

Z# CPU IRSHRECEIMET , I 1.00E+8 AY int ZHAYMERE ;

Z# CPU IRSHRECEMET |, MUK 1.00E+8 MREERIT RS HAIMRE ;
% CPU IRSSERECEIMR T , XILLKE 1.00E+8 MISERIT IS HAYMERE.



RTHIEER  FXEEREHAUER | (BT LIBSEGIE—T , BARSNETERTLL
FGithub FEE, @I LN , FohHagliaiERmT (A CEERRE ) -

BRIANER <Stream FHATIEM <Stream BITIEN
Stream FTIEN < ERANE <Stream BTIEA
Stream FHTIEN < ERANE <Stream BTIEA
BRIANEA <Stream BRITIEM <Stream FATIEN

B ERER | FATTLUER  EENEUREERDRIER T . BRANER U

MEEEF ; fEH% CPU IRSHEENET , BEBMENSNEEGMNS | MEARSIEERE
K, WNRIREEEE S CPU B9ER T , Stream BIFHTERLEIEE. FrAFA T AT
SEXEUERISE SR | NiZREZBISNAEEES% CPU IR |, 7R Stream RY
FHTIERGTUHITAE,

FASESCIE | FAIBEELER Stream RGALUERFMRERE | KEBREANAZRH
17I%F |, EHESEMER Stream,

B4

AW Stream AYIRITSEER , IERESHRKIIFEST. WNKAIKITEE LR , Stream FE/ N2
VER A THEEM , NMUE TIRBERE , BALTM T HTHEF T~ 7 &4,

MBI EET5 TR ESRG , Stream R TTRRVRIEIIXS TTRANT E D AT EREFNR LR
8, MAPEEREXRETRZEINEE LTS AEIRSHTIREERE | S 7Sy
AEIBER.

ERITRIBIRER |, Stream TEHUTE— L PIEHR(ERT , FASMCEIRAVEIERIELIE | M
RRIXErhaRFaREeR | RISMBERIFMA | Ea— M EUEENS | BT Javad
FREY Spliterator IXAERHITEGIRAE | RS , BHUTIRIER | BIXIFTERITTIRSRYHIE]
ERETEURIE | MXIBIRSHIFEERE | SiFEEEIEEREEE | BT IR
1F ;| RIEEEHTERERFIEIRIE,

EFHTUIBIE(ED |, Stream JTHEHREERNIRBTIESE—HR |, (BEREIRES ,
Stream 5454 ForkJoin HEZEXTESHHTYI 4R |, ForkJoin 1EZREE/M) F AN ESS
Join §FiEk. REMEELRE Stream WIFERZE.


https://github.com/nickliuchao/stream
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/] AR 100 N, i Stream FFATANBE T SR ARG HON AU BT R B4 paral

List<Integer> integerList= new ArraylList<Integer>();

for (int i = 9; i <100; i++) {
integerList.add(i);
}

List<Integer> parallellList = new ArrayList<Integer>() ;
integerlList.stream()
.parallel()
filter(i->i%2==1)
.forEach(i->parallellList.add(i));
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