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* Java SHFMIFIHR, RSIAFBENEMIN: —=2Lambdazkix
., —EStream API,

= f:;’gam APlERTEZLambdaZRixNYiFE, EERAFES

% jE&Stream APIFRRY “Stream” , 53 {HE(EARY
“Stream” ZEVNEA—1¥H]), Stream APIFHJStream, 1]
LAER— “15H%HIES" | HIIULIRXNMESEIN—F5
B “#ME (Operation) “ ,




5165

* REEINB— N FENRBES, FEMEFRERBTILSR
FEAY, (ERNREDAEXF:

/ [ ESHER For{@irhmizh =
static void filterWithForLoop(){
int count=e@;
List<Student> students=Student.getStudents();
for(Student stu:students){
if(stu.getFrom().equals("it="))
count++;

}
System.out.println("®B8TIRrEFESR: "+count+"8");

] : WhatIsStream. java




(RIS R

« MEERENE, WRESKD
« WEBEHTLE, NARESS/MER
« BETRERFTHA, WRFEEAEHRE

Application Code Collections Code
[teration
Java#yForEach#&3Rk, A& hasNext() —
+Ri@ititerator LG, hasNext
PR AL I, ER—8A et
, Fl— 183K P13 % ko —*
element




NER{EHStream API......

//{ERStream APIfRIZEHT,
static void filterWithStreamAPI(){
long count=Student.getStudents()
.stream()
.filter(stu->stu.getFrom().equals("jtm="))
.count();
System.out.println("sk8FIEEFLER: "+count+"£");

}

* —R)ER TEBIIE: EH>ITiE>FiT

* _EiRMCESHR, stream()BiERREI— “iR” | filterflcount&BEXX /i PrbE
MNag “##E" , IMRETLAREX, RE— 1A EASEIERIITX—EHE
WIBTERVIRME (F89 “Terminal Operation” , FflPREcount) , FR[EAY
173 “Intermediate Opearation” , BliJ2#EIN, AS5I&IE(EAINTT.

* THEEAIKREEStream APIBMITREE




Stream APUISESIEE "IPE"

Application code Collections code
|teration

1 FlStream API, AR HZ R &L | |
EFBRBEBREHLHZ, TH Build operation o
BAEA A E “Stream” TARH, —
BRAERELBESHRHITT .

Result |4—

v v

BARALT X, REEFHIM “Do what” , mAF LK

P “How to Do” , EARIe T s HStream APl B T2,




HiTIE
// EEStream APIfHiTHIEH
static void filterWithParallelStreamAPI() {
System.out.println("#i2. "+Thread.currentThread() .getId()
+" BT IETIE") ;
long count = Student
.getStudents()
.parallelStream()
.peek(stu ->
System.out.println("##2" + Thread.currentThread().getId()
+ "IEEAE" + stu);
}).filter(stu -> stu.getFrom().equals("{tzm=")).count();
System.out.println("#i2. "+Thread.currentThread().getId()+
"RANIRER. EETIHERFER" + count + "{");

\ #FE. 1EshibiBT4E
HIZ10FENE (R, )
HIR1OIFTEANEE (B, =)

« BOAMURAEMSHEAR —  Tumenti)

it s 721 2EFERNEE (RN, J62)
HFIBRESTE=. ... 121 TF1EANE (% )\, H15)

SEIZ11IFFEAbTE (2=, i)
| . 121 2 FFENNEE (86, 50
AEESThread BiEIT3NE! 21O FEAME (%=, 162)

iz LE TSR, R TIREFER3SE




HATIRIR
< JRAFHTHRMTEDE, TEROHRIRFSEE "R .

public static void main(String args[]){ HEFFRES
Item 6
System.out.println("tI@=rEEs"); Item 5
List<String> strings = new Arraylist<>(); Item 8
for (int 1 = 9; 1 < 10; i++) { [:i> Item 9
strings.add("Item " + 1); Item 7
} Item 2
strings.stream() Item 1
.parallel() Item 3
.forEach(str -> System.out.println(str)); Item 4
} Item ©

&5 alParalllelStreams.java




JHEZE “Stream”

« Stream APIHhEY) “Stream () " , ALAERE—HEUERY
8, BTSN —R7BEERE, XEIRETLIE
IfFi#{TEY, tBaILARFITMITHY,

* StreamB LERESR, (B LEARES, AHAIR?

i ﬂﬁ?ﬂtﬂ—'FStream'—i”é‘iﬁéﬁé (Eb@NArraylList) BIARIZ




StreamByiF|E-1

* EhElIES, XENEERUERIEMHAIL, mStream, XiFE
W??Eﬂﬂ?ﬁ‘i‘%ﬁﬁ%ﬂgﬂﬂlﬁ (fR73 “Operation
(#FR1E) ") &
* StreamBENFBRNESH "HHE” £4E, (BiEnJlIMNE
BEUEIFEPRIZENENE.
# StreamH "HHEY" &E, SBMARENEERNEIEERE. @

2. Stream Operation2JiEIE(E!

* QERESIERAV, BPEaNTtE=EEEAZREIR.




StreamBY4SiE-2

= {EfStream, ARBALIRAEEHBHITIITHERE
BRTISEZL T TR

*« BEFStreamiyiis, BE "HEHHEE ( functional
programming) “ KE,

* StreamRAgEEA—IX, MRFBEFRMITIXERE, winel
IE— 1 FhAdStream,




xR ABEA—IX !

[/ EEER—-Stream, 3|55%F

private static void StreamCannotBeReuse() {
List<Integer> numbers = Arrays.aslList(l, 2, 3, 4, 5);
Stream<Integer> stream=numbers.stream();
System.out.println("numbers&&dEmxs "+stream.count()+"1");
[/ TFREE3|%java.lang. IllegalStateException
System.out.println("FHEH: "+

stream.mapToInt(num->num.intValue()).average());

Uz

[/ RRWERY G, TEHRHITERE

private static void StreamMustBeRecreated() {
List<Integer> numbers = Arrays.aslList(l, 2, 3, 4, 5);
Stream<Integer> stream=numbers.stream();
System.out.println("numbers&sdhE s "+stream.count()+"1");
[/ EE—HAR
stream=numbers.stream();
System.out.println("FH&EH. "

+stream.mapToInt(num->num.intValue()).average());




HEFR "EAR" NRERIL

[ [EIHE—Supplieryd®, EE AR ENN
private static void StreamRecreatedViaSupplier() {
List<Integer> numbers = Arrays.aslList(1l, 2, 3, 4, 5);
Supplier<IntStream> streamSuppliers=
()->numbers.stream().mapToInt(num->num.intValue());
//ERSupplier&NATEX Riget ()T, BN RAFIM
System.out.println("numbers&&haTE"
+streamSupplier.get().count()+"1");
System.out.println("FEH: "
+streamSupplier.get().average());

* HEEREN 4$xE,;|uEI<JZ<H? MEZRSIAS, BILA
f33 22— Supplier¥sR, B3 CIREGERATRSEHI,

T X7 : ReUseStream.java




IHfE “RLIEES"

* EIRE—1H1F, RESHAABTENELH (FH: SumOfOddNumbers)

public static void main(String[] args) {
List<Integer> numbers = Arrays.aslList(1l, 2, 3, 4, 5);
int sum = numbers.stream()
.filter(n -> n % 2 == 1)
.map(n -> n * n)
.reduce(@, Integer::sum);
System.out.println("Result:"+sum);

% ERMCHISElr LR —1 T SR IEEZ, WITEFRR:

Data -
1> —> filter — ma — reduce
source P

~_ |

Intermediate operations Terminal operation




ta ki I E LRI P R F oS B

= LIRS LeH “FRIENEE" 1 “Z1ER(E" FRORk. B
A “FRIERRE" |, AR EALAINXEEHITISER
%é*ﬂ%‘ﬂ, BRHERET—MEE, MRI] PR
IKE&—H%,

* L2 IFR(FSE R LA TMESS:
1. BENRITENTRIRERT
2. MiFAEROIRELSSR
3. MEERE, HERIR




b EEZTRAl: SumOfOddNumbers.java

AR

anGllba g ik

SEahRITER: 1.2,3,4,5

AJLIEEl, RBTFHERTENES.

filterdMERS "TiE" HEE, mapik
_ e (ERSITRLSERIESH

IBITE 3, #iTfilter

IEFilterdEnE 3, HiTmap 4. reducelg{EifHIntegerfisumGiEAEh
Jb¥EmapZRTTE 9, #iTreduce NS FEBIERL, ERRERER,
RBIHEREINNE R,

L

W18 E 1, fiiTfilter
MiEfilter oA 1, HiTmap
AIEmapERTE 1, #iiTreduce

wn =

AIETE 2, HiTfilter

WIETTE 4, fiTfilter

AIETTE S, HiTfilter
HIEfFilterfBnE 5, HiTmap
A IEmapERTE 25, HiTreduce

ALIREE R, FALIEESEERN . 35
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< WTISBIAR, AR TR BEEE— RS
< BRANSEE— "I WRES, UEETFOHEnE—
N RAMEEL,
 FEMPPTHAEMANREMBEFOUEEN A" W
XK,




HIFESEIEStream

* X 0] geEE s ARREIERET .

= A ESREEMAICollectioniEOEN T—F
Stream()/parallelStream()75i%, ®ILLBIE BREVETR
IR

/1 — RGNS

Set<String> names = new HashSet<>();

names.add("Ken");

names.add("jeff");

/] FET LSRR

Stream<String> sequentialStream = names.stream();

[/ BETEENZAEIFTIR ( parallel stream)
Stream<String> parallelStream = names.parallelStream();




(FFHStream.OfgliE;%
% StreamIFLOEN T —1of Hik, vILAAFEUER

/ /EFH AT RS H B

Stream<String> stream = Stream.of("Ken", "Jeff", "Chris", "Ellen");

/ /3T HH B E
String[] names = {"Ken", "Jeff", "Chris", "Ellen"};
Stream<String> stream = Stream.of(names);




Stream.Builder<T>1E[0

O

»* {HFHStream.Builder<T>EOBeECIEE R

Stream<String> stream = Stream.<String>builder()
.add("Ken")
.add("Jeff")
.add("Chris")
.add("Ellen")
build();




B ZUAEER

% JDKFRRYArraysRIR(H 7 HiEMXIREATEY
RIS HiAstream(), LAFFFBREEAHI:

/1 INFHF B A A — S R R
Stream<String> names = Arrays.stream(
new String[] {"Ken", "Jeff"});




IR EER- 1

* §1¥dint, long. doubleiX=FfHREIGEIE3EEY, java S8IRHT
EYhpYiSEEY . IntStream, LongStream#llDoubleStream

* fHan

/1A% FH AT AR S 50k iR
IntStream stream = IntStream.of(1, 1, 2, 3, 5);

/115 F A H e s v
int[] values={1,2,3,4};
IntStream stream = Arrays.stream(values);




S pkisECEIRRIEEEL

* LAIntStreamZ3fil54R, LongStreamByFix
=R,

//HE RV ELZY [0,100) X TE] BT A #8440

IntStream zeroToNinetyNine = IntStream.range(0, 100);

//2E AL ELZ [0,200]1X [H] 1 B A #6440

IntStream zeroToHundred = IntStream.rangeClosed(0, 100);




E— 1NN A E BT MTTERR

* FRERRT, FEEE— "E"

llllu ﬂFﬂ

Stream.em pty()Tg',z'E__[L)“k"IJ‘&/\EEK] :

[R5 — A3 B AT R R

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

/RS T — N2 P B

IntStream numbers = IntStream.empty();




BFREEER—Ic=I

* BATAILAEX — iR, XA AR LASEEA 2 LRI
=, XNAHIUERERERRIT=EN "= " |, AR(E
AN I =R “7oE" PRLiR.

[ /ERTRTE L] E
private static void generateExample() {
[ [EEEE AR, BiAR, £ [0,100)Xam R
Supplier<Integer> intFactory = () -> (int) (Math.random() * 10);
[/BREETECTI YA 10 R R
Stream<Integer> stream = Stream.generate(intFactory).limit(1@);
[ /Rt FRETTE

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

] : StreamElementFactory.java




BFRER—ENE

* BLRNTcEEE KRB — N cEASEHE, W XS
7, wJLAERStream.iterate() 5 A3 EiRIISR:

[ MEREAGEEE
private static void iterateExample(){
//EEENL
int seed=1;
[/ EREHEAT: a[n]=a[n-1]+2 £rti5
UnaryOperator<Integer> intFactory=n->n+2;
[ /ERAELIe M FEEER
Stream<Integer> stream=Stream.iterate(seed, intFactory).limit(18);

L gy

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




« LEHNSERE—ATE, ELehRYTTEIESERERH100,

z)) F 1 A
« MR — AR




% {fEfStream. generateflIStream.iterate 5 &3 €A%, B
LR “ZTH-AT=E" . WA “FT55i (infinite stream)

= SABAIAEERERXAN R, BEEEBlimit()75EEE—
™MIBEE “BRx=E" B




S Rk BEHN SRR E

* EFIEFPREEEESERBINAEEHMZSEL, JDK8HIRandomE
il 7 ints()/longs()/doubles() 7 i%EUEERIAIZE T

/14 15.00,100) [X ] HH 1) 52 2

new Random().ints(0,100)
dimit(5)
.forEach(System.out::printin);

//48[100,200)

new Random().doubles(100,200)
dimit(5)
.forEach(System.out::printin);




B R EER

Java 8/, EAIJAILABF—ANEXHRBIFRBTIER,

VAEF—A SRR F 3 AR,
* SFMI: 10StreamDemo.java

public static void readFileContents(String filePath) {
Path path = Paths.get(filePath);
if (!Files.exists(path)) {

+ " does not exist.");
return;
}
try (Stream<String> lines = Files.lines(path)) {
[/ EA PR R ITHE L
lines.forEach(System.out::println);
} catch (IOException e) {
e.printStackTrace();
}

System.out.println("The file " + path.toAbsolutePath()




E S

= QIRR—EREANR, PAREREH[100,10000]

RIRIZFEEN
* SSERINERIITE, BERFHIHIITE, LI
MR IVRIRITER

AR FE AR, T AL wFIPrimeUtil. java
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JDK8HJStreamtBCHI3SEY

= 5Stream APHEXRIFRE AU TErDs:

l:ﬂ AutoCloseable

I

BaStremTS xtends BaseStream

7T

IntStream LongSfream Do bleStream

] m

Stream<T=>




13 [RAINullPointerException

= BFStream APIREZREFTE "WEX" SNMEE, BlLb, MRS
[AEMEEEZInulIS| BN, IULEEENFMEES.

= BABRT, MBsnullS|BERAGZE, JVMEind,
NullPointerException , IIRAMZELIE, vJges "FIHR"
i IR E L,

* BT ERXANMARE, Java8ETI5INT— 1 Optional<T>2%,




Optional3<8Y

= Optional®WHRE— “HFeAnull” BIIR.

* praiLtErIgaRm— P nullS|BRYEE, #RIZIRD—P
Optional¥J=,

* OptionallREN 7 —NisPresent() FizAFRAECES
E—’l\ﬁi’\lﬂgfﬁo MREBW, FEREget()HiERENEXA

* WRisPresent()iRM@lfalse, (XIBXEiXiFAHAEBHget() 5,
JVMEHEH—1NoSuchElementException ,




Optional=fl{H3
* AW Stream APHE{EiIR[EIOptional¥dsR, LAITE—1aH6l:

String[] words={"this","is","a","test"};
Optional<String> largest = Arrays.stream(words)
.max(String::compareTolgnoreCase);
if (largest.isPresent())
System.out.printIn("largest: " + largest.get());

}

// Create an Optional for the string "Hello"
Optional<String> str = Optional.of("Hello");
[T R HAE, BT e !

str.ifPresent(value -> System.out.printIn("Optional contains " + value));




t3932Optional¥d5k-1

* mRin P REEOptionallNRI G iEZ2{ERHf () Hix, —1
empty()FiZBFE—1 " ZhY" OptionalXiss,

[ EREERERNF S
public static Optional<String> processString(String string, int length) {
if (string == null || length <= @ ||string.length()<length) {
return Optional.empty();

}

return Optional.of(string.substring(®, length));

}

4] : CreateOptionalDemo. java




t3932Optional¥g5k-2

* B—PMBEHEIAGERE Optional.ofNullable(obj):

* Zjobj==nullfy, k7T XiREIOptional.empty(), &N, R[]
Optional.Of(obj)




S IRIAEIEZEBIAYOptionalZEEY

* NI RIGENESEEY, JDKIR{H T Optionalint, OptionalLong#l
OptionalDouble=4%, #BgetAsXXX(RITE

* TELAOptionalIntaflMBEB:

// Create an empty Optionalint
Optionallnt empty = Optionalint.empty();
// Use an Optionalnt to store 287
Optionallnt number = Optionalint.of(287);
if(number.isPresent()){
int value = number.getAsint();
System.out.printin("Number is " + value);

}

else {
System.out.printin("Number is absent.");

}




Optional&E& 3l

* OptionalTest.java@iR ¥ Optionalfi—LeMi%, mItE&F,




Stream APIHER{E FHAIERETVIZ O

Functional Interface Parameter Return Type Description
Types

Supplier<T> None T Supplies a value of type T

Consumer<T> T void Consumes a value of type T

BiConsumer<T, U> T,U void Consumes values of types T
and U

Predicate<T> T boolean A Boolean-valued function

ToIntFunction<T> T int An int-, long-, or double-valued

ToLongFunction<T> Tong function

ToDoubleFunction<T> double

IntFunction<R> int R A function with argument of

LongFunction<R> long type int, long, or double

DoubTleFunction<R> double

Function<T, R> T R A function with argument of
type T

BiFunction<T, U, R> T, U R A function with arguments of
types T and U

UnaryOperator<T> T T A unary operator on the type T

BinaryOperator<T> TT T A binary operator on the type T




E S

= BIAPPTERiAZ EBE=IEO, EStream APIRIZAN G iEHREE
HIR, BEEFAR, [EALambdaFzicek A x| AERS
LRABXEGE.

= TP LR ETUE O S XN AZ 2 EAStream APIRIRIE.

* XMES B DRGIELL.
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« Stream APIREX TIESHRIE, SesrlSREaIEE
I1E.

« TRHABBRLEREE, BECE—LE, SLIREER
BREAEGEN, EXMNTELRSREN, B, (RE
EFERRIFEL).

< BA—TF: SBXUEAERE, BRILTERava 89
LambdaZidztistt, HEMEIELHRSTED




= EHAJStream APHE{E-1

Distinct Returns a stream consisting of the distinct elements of this stream.
Elements el and e2 are considered equal if el.equals(e2) returns
true.

filter Returns a stream consisting of the elements of this stream that

match the specified predicate.

flatMap Returns a stream consisting of the results of applying the specified
function to the elements of this stream. The function produces a
stream for each input element and the output streams are flattened.
Performs one-to-many mapping.

limit Returns a stream consisting of the elements of this stream,
truncated to be nolonger than the specified size.




= HAStream APBR{E-2

map Returns a stream consisting of the results of applying the specified
function to the elements of this stream. Performs one-to-one
mapping.

peek Returns a stream whose elements consist of this stream. It applies

the specified action as it consumes elements of this stream. It is
mainly used for debugging purposes.

skip Discards the first n elements of the stream and returns the
remaining stream.
If this stream contains fewer than n elements, an empty stream is
returned.

sorted Returns a stream consisting of the elements of this stream, sorted
according to natural order or the specified Comparator. For an
ordered stream, the sort is stable.




= HAStream APBR{E-3

allMatch Returns true if all elements in the stream match the specified
predicate, false otherwise. Returns true if the stream is empty.

anyMatch Returns true if any element in the stream matches the specified
predicate, false otherwise. Returns false if the stream is empty.

findAny Returns any element from the stream. An empty Optional object is
for an empty stream.

findFirst Returns the first element of the stream. For an ordered stream, it
returns the first element in the encounter order; for an unordered
stream, it returns any element.




= HAYStream APBE(E-4

noneMatch  Returns true if no elements in the stream match the specified
predicate, false otherwise. Returns true if the stream is empty.

forEach Applies an action for each element in the stream.

reduce Applies a reduction operation to computes a single value from the
stream.




= EHAJStream APHE{E-1

Distinct Returns a stream consisting of the distinct elements of this stream.
Elements el
and e2 are considered equal if el.equals(e2) returns true.

filter Returns a stream consisting of the elements of this stream that
match the
specified predicate.

flatMap Returns a stream consisting of the results of applying the specified
function
to the elements of this stream. The function produces a stream for

each input
element and the output streams are flattened. Performs one-to-

many mapping.

limit Returns a stream consisting of the elements of this stream,
truncated to be no
longer than the specified size.




e nbllRE StreamOptDemo

= fEMLRBIRER, X T— 1 Person®, AREiHN—LERAN
Stream APHE(E&T 7 —LeMizt(XEs, EmEEZISFHEE

* iBREFIIEPPTRIS | S MMFHIRIEXLERG, EiEEE
Stream APHE{ERI(ERTGE




B HHIRER

= {@ifforeach() 3%
x Z2FForEachTest.java

< {Efpeek () HARELBIMENTE, BMHESATFEL.
x 2FPeekTest.java




ik

* fERfilter()73iACIE
» &&FFilterTest.java

filter(e)

JiE,

Input stream

Filtered stream




HER?
* {lEfsorted () 13X 1THER

public static void main(String[] args) {
List<String> words=new ArraylList<>();
words.add("apple");
words.add("oranage");
words.add("method ");
words.add("reversed");
Stream<String> longestFirst =
words.stream().sorted(
Comparator.comparing(String::length));
longestFirst.forEach(System.out: :println);

~: SortDemo.java




eI

< {Efmap () FHiAIE—FXERINMIBESIRN B —FXRINE, S
EShITERLIE.,
map(e)

el

I RAERWERR “TERRNR
(stream of stream) ~ , W& &4 A

flatMap() ¥ H R E TR X R H AR "4

BA—A o

£ F& MapDemo.java

e2

el

en

Input stream Output stream




HFRES TR
= {Efdistinct () ik

Stream<String> uniqueWords=
Stream.of("merrily", "merrily",
.distinct();

// T:J‘@J E/J/JILEF' a\ z:f Bﬁ*/\"merrily"

merrily", "gently")




% {EallMatch()flanyMathch() 5%

x 2FFindAndMatch.java

=502 1| Uiy




329
% {fEfreduce7iASEIIFLY

seed —»
—>
el
e2 >
e3d

en

Input stream

reduce(seed, op)

— result




TEREY3£9-1
= LN B — M EAPRTEN

private static void countCollection(){
List<Integer> numbers = Arrays.aslList(1l, 2, 3, 4, 5);
int sum = @;
for(int num : numbers) {
sum = sum + num;

}

System.out.println(sum);




IBRFI3£Y9-2
= (EAIFLRT A

private static void countCollection2() {
List<Integer> numbers = Arrays.aslList(1, 2, 3, 4, 5);

int sum = numbers.stream().reduce(®, Integer::sum);
System.out.println(sum);

}

tiXreduceF %8 F —NE KRR mIEE, HHAseed, F ALK Z
— /NI, TBinaryOperator<T>#jLambda ki X,, CHEK I FE —

NZFEAERAseed, 25, WRRBMAFTHEANTE, FRI
AR—AFTHER, BREEAFPHT—AAEMAM, ALIBHRF

MRE—AMLE, BERELER




FitThee

* {EfDoubleSummaryStatisticsA] ATk —LEiE MR K(E,
&=/ME. FEE. Fl. PMERFRITHES.

* ZFSummaryStats.javafllincomeStatsByGender.java




INEE

* N8BT Java 8 Stream APIFYEGEAZ,

* FFNESZRESHPFRITERYStream APIEIflEZﬂ%’IE EiLE
i, BEZE 7Rifdfilter(),map() ZXRIERSE. FRXE
MANEHERIRCES =7Lambda§1_'\’.l§l’.‘l§2|52ﬁ$iﬁ'iﬁ‘é, MRS

AR,

* 7¥&: Stream APIRJava SFiFEPREEN—1, SEME
JavafEFRFTUREERABEPEEE.
= PHAZR—NER, BERANNASHRERZIBCHERT.




