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interface Formula {
double calculate(int a);

default double sqrt(int a) {
return Math.sqrt(a);

FormulafZAfEfAB calculateT5iAZHMRIRNERE X Tsqrtyik, SLBLT FormulaiZORYFRRFBESLI
—ealculate’5iE, FIATGAsqrtET R EALAERER.
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Formula formula = new Formula() {
@override
public doubTle calculate(int a) {
return sqrt(a * 100);

}
IFe
formula.calculate(100); // 100.0
formula.sqrt(16); // 4.0

MrhdformulafiSEA— M ERERILA, ZABIFERZER, 6T TitE sart@ *
100), FEF—T4, HANSSEBRILIEFERONERSAILE.

FEE favahRERMER, REBUL—RBTHASE, BEREMEORSIM, FEC+HH3F
SR, RF—PFRENEESMREEROSIE, EEMESY, L XENEEEMNTE
FRACABRY7T A mixin, FRYjava 8 RIR MSHTERIFRSSCIAIAE LR E A ScalafJtrait, £
CHth AR AT RITIEIES, RIHACHFERSREY RITiE, flava SRIXMEEX EBE5.

—. Lambda F&X3\

BEREEEERAN)avah 2aTH =R

List<String> names = Arrays.asList("peter", "anna", "mike", "xenia");

Collections.sort(names, new Comparator<String>() {
@override
public int compare(String a, String b) {
return b.compareTo(a);
}
LD¢

REFLEFSTT% Collections.sort fE A— LISt R AR — MU ESRIZISEINFHE ., BEMIEEE
BliE— M EBRAILREESIRAREIEEEIREsort 5 iE.

ft)ava 8 FIRHIR M EFAXIMERINERNIRISN T, Java SIETEEEANEZL, lambdaZkik
=

Collections.sort(names, (String a, String b) -> {
return b.compareTo(a);

D

BIETIE, PEEEREEEGMRN, BELR LAALISSERE:
collections.sort(names, (String a, String b) -> b.compareTo(a));

T REARRE— TR, FIURERESLURreturn X, BRIFREATIUEEERER:

Collections.sort(names, (a, b) -> b.compareTo(a));
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JavafRiFRRAI AR SHESHSHEEE, LMRITLIABBE—REE, B TREAIESlambdakizzl
ERBEFLH T AE T BRIRPER

=, BEEUEO

LambdaRiA 2aa{EjavafIE B R G RRAI0E? E‘t—/l\lambdai%_fﬁ‘ﬁﬁr“ — R, BERE
28, mREEOBIENNREE—MIgAENEO, 8— Mz lambdaRA{ ESHIT
CEIX MBS GE. BA BRIAGE AEMSEAE, FILMREATLEER E’J E R ORINERA TS &,

AT LS lambdaRAX S HERRBE— MR A0EOEE, BIRFIZEO—BRRIXNE
XK, RRFBBEL(RAYZORIN @Functionalinterface jF##, MiFssIRAIRIRME T XANERAEO
BT MHE A AN ESIRE.

@FunctionalInterface
interface Converter<F, T> {

T convert(F from);
}
converter<String, Integer> converter = (from) -> Integer.valueof(from);
Integer converted = converter.convert("123");
System.out.println(converted); // 123

FEEFEAR@FunctionalinterfacefIER&BISE, LEAKIBHEITH.

EE T BlambdaFR AN METEI— N5 EREO £, IXFMMEGETE)ava 8ZRIFBBIRNE S, Ehan
Rhino JavaScriptfi#fEes, WMR—MRESEIRK—NRGARZOMRERAIIZE—Munction, Rhino
RS AmMM— N REOTAIE functionfViEEiss, BENNEZEE

org.w3c.dom.events.EventTarget fJaddEventListener 558 _N&#§ EventListener,

M. FE5EEHREAS]E

BI— T PR ARE AT LUBIE 537573755 | kR

Converter<String, Integer> converter = Integer::valueof;
Integer converted = converter.convert("123");
System.out.println(converted); // 123

Java 8 SBVHAMER = KEFRIGIESAEWERES A, LEIRBRT T IES IB— 885,
BAIBAILAS |IB— 1 SRA9TTE:

converter = something::startswith;
String converted = converter.convert("Java");
System.out.println(converted); // "3

ETREEWERARNIER: XEFHRS BN, BEBENEX—EaZ MIEREMRIEHK:
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class Person {
String firstName;
String TastName;
Person() {}
Person(String firstName, String TlastName) {

this.firstName = firstName;
this.lastName = lastName;

ETREIHEE— 1 ARCIEPerson SIS T 20!

interface PersonFactory<P extends Person> {
P create(String firstName, String lastName);

}
XA MEFMIERRE S | FsRS i IREN R, MARER—=ENI :
PersonFactory<Person> personFactory = Person::new;

Person person = personFactory.create("Peter", "Parker");

FAIREE(EMA Person:new JFREXPersonZSEiEREAIS 1A, JavalmiFsss BRIz
PersonFactory.create/5;5R9% & RIEF SIBANTIERE] .

. Lambda {EMiE

fElambdaZRAFIHRSNE(EBEMEIRAHE R XIR RIS TREI. (ReJLAEESHEMRE T final
ISNERERRE, EHESIARNFRIUANGFEEE.

7~ IHREEREE

AT LAEREE ambdaRiIA B[ NERI SRR E :

final int num = 1;
converter<Integer, String> stringConverter =
(from) -> string.valueof(from + num);

stringConverter.convert(2); // 3

BENEZSNSAENE, XBENZEnumalLIAAERRfinal, 1ZRBREEER:
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int num = 1;
converter<Integer, String> stringConverter =
(from) -> string.valueof(from + num);

stringConverter.convert(2); // 3

AMEXEBEInumBIA A HEERIAHMER (BIRMERIEE inalfNENX) |, IR T ERIMITIERE:

int num = 1;

converter<Integer, String> stringConverter =
(from) -> string.valueof(from + num);

num = 3;

fElambdaZRA K EIE S numBEIREEARITAY.
. HANRFRSHSES

AT ERFIZ, lambdaPEBRdFLAINFERUNBSSEERIENTE, ZTANEZNS
=—H8Y:

class Lambda4 {
static int outersStaticNum;
int outerNum;

void testScopes() {
Converter<Integer, String> stringConverterl = (from) -> {
outerNum = 23;
return String.valueof(from);

I'g

Converter<Integer, String> stringConverter2 = (from) -> {
outerStaticNum = 72;
return String.valueof(from);

13

I\, HIEEONENAGE

oS —ThiformulafflF4, #EOFormulafg X 7T — 1M EAAEsqria] LAE R formulafysLie,
EEENSIHEE, BEE ambdaFiAFIXMERTH.
LambdaRARFEFTEHTRIECATIEN, LA TRBELERE:

Formula formula = (a) -> sqrt( a * 100);
Built-in Functional Interfaces
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JDK 1.8 APIE 2 THRZAENRHEEO, TElavahERARINLLaNComparatorg#Runnablef],
IXEEIEEREIN T @Functionalinterface; ¥ fELA{EBERElambda k.

Java 8 APIEIEIMEI T RS &R ZOKLTEFINAE, B—EEOERKEGoogle GuavajE
B, BMERNXLRHAET, FEEVEFEXEENEY REllambda L{FR/.

Predicatei®[]

Predicate IO RE—15%#, RElbooleanztZ!, ZEBZZMENATIIEFGPredicateBEMEA
SZp0ZE (tban: 5, =, 3F)

Predicate<String> predicate = (s) -> s.length() > 0;

predicate.test("foo"); // true
predicate.negate().test("foo"); // false

Predicate<Boolean> nonNull = Objects::nonNull;
Predicate<Boolean> isNull = Objects::isNull;

Predicate<String> isEmpty = String::isEmpty;
Predicate<String> isNotEmpty = isEmpty.negate();
Function &0

Function EOB— M SHFTREIRE—MER, FHFE T — LR IANEAREASHIFOATTE

(compose, andThen) :

Function<String, Integer> toInteger = Integer::valueOf;
Function<String, String> backToString = toInteger.andThen(String::valueof);

backTostring.apply("123"); // "123"

Supplier &0
Supplier ZEORE—MIEEEAYE, FOFunctiontZORENRIZIEOREEHAISE

Supplier<Person> personSupplier = Person::new;
personsupplier.get(); // new Person

Consumer %0
Consumer EOFRTHITERNSELEAYRIE,

"

consumer<Person> greeter = (p) -> System.out.printin("Hello, + p.firstName);

greeter.accept(new Person("Luke", "Skywalker"));

Comparator &[]
Comparator 2¥&JavahHIEEE[], Java 8TELLZ ERINT ZMEATGIA:



Comparator<Person> comparator = (pl, p2) ->
pl.firstName.compareTo(p2.firstName);

Person pl = new Person('"John", "Doe");
Person p2 = new Person("Alice", "wonderland");
comparator.compare(pl, p2); // > 0

comparator.reversed().compare(pl, p2); // <O

Optional &0

Optional AEREEEO, XEMAXRFGLENullPointerException R ERVHHENIRE, XET—EHEE
FRRINEERS, NATEHRNEEXMEORTHA:

Optional #HENH—MEBENESE, HEEFTTREEnulEEREnull, 7Eava 8ZHI—HRENRERIZIR
EHEENS{ERE/REAETEERE T null, M{Eava 84, AHEFRIRENUlfIRIREOptional,

Optional<String> optional = Optional.of("bam");

optional.isPresent(); // true

optional.get(); // "bam"

optional.orElse("fallback™); // "bam"

optional.ifPresent((s) -> System.out.printIin(s.charAt(0))); // "b"
Stream [0

java.util.Stream FRBEN FAAE—HTTER E—IRIUTAUR(ERFS]. Stream B{ESARIEBRIFEE RER
e, REBRBREIFEREMTEER, MHER(FREStreamA s, XEFRHALUGESME
TREOR RS, Stream RIBIEFEISE— M EUEIR, il java.util.CollectionfyF3K, ListaE Set,
MapA3z#F., StreamBUR{ERTLABR THUTEE FITHUT.

BREEStreamEEARH, BICELAMUIBRIMRRIAYETELst:

List<String> stringCollection = new ArrayList<>();
stringCollection.add("ddd2");
stringCollection.add("aaa2");
stringCollection.add("bbb1l");
stringCollection.add("aaal");
stringCollection.add("bbb3");
stringCollection.add("ccc");
stringCollection.add("bbb2");
stringCollection.add("ddd1");

Java 8B THEAZE, TILUET Collection.stream() B& Collection.parallelStream() SEglgE—
Stream, THJLEFMERFERIIStreamiZ(E:

Filter iTiE

JigEd—  predicatefZ AFTIRHRREFERMHTTR, WREBTHEERE, FRARIITLIE
SRS R IR tBStreamiZ(E (EkiforEach) . forEachFEE—MRECENILREHITTERR
#47. forEachB—PEREREME, FRLAF(IAREEforEachZ [ERHUTE S treami(E,



stringCollection
.stream()
.filter((s) -> s.startswith("a"))
.foreEach(System.out: :printin);

// "aaa2", "aaal"

Sort HER

HEFR— R, RENZERFFERIStream, WMNRIFFEE—TBENXAIComparatorN&fEFA
BRAHER.

stringCollection
.stream()
.sorted()
.filter((s) -> s.startswith("a"))
.foreach(System.out: :printin);

// "aaal", "aaa2"

FEIENR, HIFROET M HFIFERStream, MASHINREENEIER, HIFZERETRE
stringCollection@ A #IEAY.

System.out.println(stringCollection);
// ddd2, aaa2, bbbl, aaal, bbb3, ccc, bbb2, dddl

Map BR&H

SPEERFmap RIS TTRIRIEEERIFUNctionfZARMORISTTREMAIMNINSR, THHRAIRR T
FRBERAKREFFRHR, (RETLUBE map ISR E 2, mapREIRIStreamERIER
FE(RmapfEiEH AAIRERIREIERERN.

stringCollection
.stream()
.map(String: :toUppercase)
.sorted((a, b) -> b.compareTo(a))
.foreach(System.out: :printin);

// "DppD2", "DDD1", "CCC", "BBB3", "BBB2", "AAA2", "AAAL"

Match It

StreamiZ T ZFILEURIE, IFENIEERIPredicate 2B ILEEENStream, FrBRIILE IR EE R R
&2¥2E, FHRE—booleanZERIHE,

boolean anyStartswithA =
stringCollection



.stream()
.anyMatch((s) -> s.startswith("a"));

System.out.printTin(anyStartswithA); // true

boolean allstartswithA =
stringCollection
.stream()
.allMatch((s) -> s.startswith("a"));

System.out.printin(allstartswithA); // false
boolean noneStartswithz =
stringCollection
.stream()

.noneMatch((s) -> s.startswith("z"));

System.out.println(noneStartswithz); // true

Count %%
TR REZE(E, IR[EIStreampcEAINEYL, IREWESEEIZlong,

Tong startswithB =
stringCollection

.stream()
.filter((s) -> s.startswith("b"))
.count(Q);
System.out.println(startswithB); // 3
Reduce 14y

XE—NREBRIE, RFBTEENRECEstreamPNZNTEMUAI— TR, HHENEREE
I$OptionaliEFE=Y:

Optional<String> reduced =
stringCollection
.stream()
.sorted()
.reduce((sl, s2) -> sl + "#" + s2);

reduced.ifPresent(System.out::printin);
// "aaal#aaa2#bbbl#bbb2#bbb3#ccc#dddl#ddd2"

FH{3Streams

BIERRS Stream B B/THIF{ TR, B1TStream LR EREE—MEREPIOXTER, MFH TStream
N E2ES N ERERHIT.

TEIFRR T R F{TStreamiZFH4ERE:
BRBAIEIE—NRBESTRINAE



int max = 1000000;
List<String> values = new ArrayList<>(max);
for (int i = 0; i < max; i++) {
UUID uuid = UUID.randomuuID();
values.add(uuid.tostring());

REFITE—THFX P StreamBFEIT S X,
ERITHER:

Tong t0 = System.nanoTime();

Tong count = values.stream().sorted().count();
System.out.println(count);

Tong tl = System.nanoTime();

Tong mi1lis = TimeUnit.NANOSECONDS.toMillis(tl - t0);
System.out.println(string.format("sequential sort took: %d ms", millis));

/1 EB4T4#ERT: 899 ms

FiTHER:

Tong t0 = System.nanoTime();

Tong count = values.parallelstream().sorted().count();
System.out.println(count);

Tong tl = System.nanoTime();

Tong mi1lis = TimeUnit.NANOSECONDS.toMiTTis(tl - t0);
System.out.println(String.format("parallel sort took: %d ms", millis));

/1 FHTHEFFFERT: 472 ms
FEFRMUBILFEE—HRY, BRFHMTRAIRT50% 2%, H—REMAIN M EEstream()B/9

parallelStream().
Map
BIERENE, MapZRBUAfsifFstream, REMapift 7T —LEBRIG ERGME— L HEES.

Map<Integer, String> map = new HashMap<>(Q);

for (int i = 0; i < 10; i++) {
map.putIfAbsent(i, "val" + i);

map.foreEach((id, val) -> System.out.printin(val));



ERBEREZIEME, putlfAbsent AHEHA IMEWVMNIFEMIRE, moforEachl#El—
ConsumeriZOEXmap BRE—MEEXHITIRIE.

TENAIFERT map ERYEfE RIS

map.computeIfPresent(3, (num, val) -> val + num);
map.get(3); // val33

map.computeIfPresent(9, (num, val) -> null);
map.containskey(9); // false

map.computeIfAbsent(23, num -> "val" + num);
map.containskey(23); // true

map.computeIfAbsent(3, num -> "bam");
map.get(3); // val33

BT RERIMAIEMap EMbr— MR E 2 EBILACHIIT

map.remove(3, "val3");
map.get(3); // val33

map.remove(3, "val33");
map.get(3); // null

BI—BRGE

map.getorbDefault(42, "not found"); // not found

XIMapRITTRMEFBRERES 7!

map.merge(9, "val9", (value, newvalue) -> value.concat(newvalue));
map.get(9); // val9

map.merge(9, "concat", (value, newvalue) -> value.concat(newvalue));
map.get(9); // val9concat

MergefRISSIERMNRBRBAAFEUEN, SNNRSRESNANEMEFRIFFFEFIEAZImap,

71. Date API

Java 8 fEjava.time FEE T —HELHHAT B HEIAPI, FHBHPAPIFIFFEAoda-TimeEEARS, B
N AzZe—, TEMFRERTXEFAPIRREEN LIS

Clock B
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