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button.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent event) {
System.out.println("button clicked");
}
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button.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent event) {
System.out.println("button clicked");

}
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button.addActionListener(event -> System.out.println("button clicked"));
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Lambda ZEEE TREANE X 20, EFJLFEER, 406l 2-3 Fros.
5] 2-3 43’5 Lambda ZEAF A RIHER;

Runnable noArguments = () -> System.out.println("Hello World"); @
ActionListener oneArgument = event -> System.out.println("button clicked"); @

Runnable multiStatement = () -> { ©




System.out.print("Hello");
System.out.println(" World");
b

BinaryOperator<Long> add = (x, y) ->x +vy; O

BinaryOperator<Long> addExplicit = (Long x, Long y) -> x +vy; ©

O IURH Lambda HIBRAEESH, EHZEHES O FoREASH. 1% Lambda KKK
LI T Runnable #2112k M AH —4 run 51k, A S8, HIREIZEALD) void,

O RHY Lambda ik N & H A RE — 428, "TEES BN S, &fpl 2-2 iy
FEA—H,

Lambda B A ERA AT LR —AFIEA, mH b e —B ARk, (ERHRES
({}) AR Pedide sk, mOF/rn, %S YANE il 5 s PR RN A TE — 3, "TEAHR
el S kR . A —47 S HY Lambda ek 0t ] 8 K455, JHLABI#H Lambda
FIRAINIRLIFAR, FIWEEER

Lambda Z X N UZRREE 2SI 3, WOFR, XA 420 B A
#1% Lambda 285, X AT ARBGHAR LA ECFH00, MmOl T—A %k, HRIHAE
A BCTARNMAY 25 53 . A% & add [y 2 B & BinaryOperator<Long>, ‘AN P /™50 - AU FH,
T AN B AR A T AR

FIHRFIA L, P Lambda Zik A (92 8028 R i 4 1 a5 HEWT F9- HEAD . X 242K,
HA I A AT LA R SR SRR, e sk T /MG S 2 8Eg ik, 20280
Rl ant. mOpR.

B 7 & 2R Lambda 225X/ BT SCAREERIZE MY, Eean, #F Lambda %
BRIRELS — R &, SR —ATEEAZE, RERST5EZ
KA g Lambda 265k 200 HARZKAY,

Rl BEE T B~ BEE: Lambda ZRXAVR RO T LT SOREE, R gniEs
HEWT kAT, HARET A S — A2, il 2-4 Bos, Java rRglaa b8l N, %
A T i AR b T SCHERT HOR AT 55— A LRI (52 null, UK nulU IR {E 25—
AR, AREAMIEERIRAL,

Bl 2-4 SFSABRIRRDHRA IR, RGARYE LT SCHERTH 2 E B

final String[] array = { "hello", "world" };

LambdaZic® | 7



2.3 5|HE, MART=E

ARVREG (L B AR, WPFE R XA O RS I ERE T ik AR R, X
I, SRR RN final, 4nfdl 2-5 Frorn. FAE R final, FIERE AREAE AR
(A, W hERBE M final 28R, SChr b e S 1278 B — R E U (H.

Bl 2-56 EANEEABEN final JHEkL &
final String name = getUserName();
button.addActionListener(new ActionListener() {
public voild actionPerformed(ActionEvent event) {
System.out.println("hi " + name);
}
s

Java 8 BARHORY 73X — BRI, TEASIAAE final 228, (H& %W RAEE AR F K LB

final, BARTCTE WA F AW, final, {H7FE Lambda ik, o MR EA S &,
FIREE IR A R B, SRiFER st S .

BE RS b H Final a4 A RELY IZ R BIME—k, #AIETL, Lambda XA A,
AR, FEB]2-6 1, name it —ARERCEESE LAY final 4Bk,

5 2-6 Lambda ik 5| FHBE RS ERY final 28 &

String name = getUserName();
button.addActionListener(event -> System.out.println("hi " + name));

final BRIQACRD A LkIE e, R 2SR RIS By, 4K, ALEfFULT, BAME final
RO G, & A (EHXMRE B 2 LY final 288, S22/ NE4f,

RVRIA B 5 1% 748 & 2 R A, 2R )5 1E Lambda FiA A 51 H B, giFas st Smes. Lt
a0, {4 2-7 CEsdEgiF, HE TS B . local variables referenced from a Lambda

expression must be final or effectively final',

Bl 2-7  AMEABERF S LAY final &, Foiudst gk
String name = getUserName();

name = formatUserName(name);
button.addActionListener(event -> System.out.println("hi " + name));

SEFIAT A ALARRE T R 2 Lambda ik sABBERR 1] &, SRR (B A7 5 15 30 b 1 e
K, BEMHABE R — MR, 5RO A LA RE S I8 71, Java & 5 P47 3L
ERE—H&R5, FHTE Java h S IBERF S LY Final 5k, 2525, 2
B R, BRAFEARTES MIERAL, O Rk, h TR TR LINAIE, 2Bk
Al “Lambda #6538 i, EWRATFMA, WATCHHE, Lambda Zds A0 R i A2

{£ 1: Lambda Zi53rh 5 RS S4B final BMEpSs LT final e, —F&TE




M. Bk, £ FROH— T Lambda RXAARGIIRA. H¥dEo,

2.4 HREIEO

R M AR — /MR D50 0, FIAE Lambda 2k XHIETY,

fE Java B, FrA TS HAA B E IR, (R T 3 RASRIES — 1T, WK
FIALE int, B2, Lambda FRiXAMIAA R 2082

(EH AR —AT7 ik DRFOR IR E T IR E A, 2R A R . (£ Swing
5 it P ST A X R AR PE A, ] 2-2 e T R antk . X L TC TR AR AL
5, Lambda FRXAMAEHRIFERIETS, FRRX R DARA & St o, il 2-8 J&oR 1 RiT i ]
TR EEE D,

5 2-8 ActionListener $: 1. $2%% ActionEvent KA %L, IR |23

public interface ActilonListener extends EventListener {
public void actionPerformed(ActionEvent event);

}

ActionListener KA —/ 4% J5 . actionPerformed, #%HH K AFiTHh. 2125,
mlZ2, idfE, BT actionPerformed & SUAE—/M4 H B, [Alik abstract e A g4
M, 1% N WAk | — A EAEM 380 . Eventlistener,

Kb RAGE T, R BT A AR R, R AE AN Lambda RiA UK
TUPCRCRNAT, WIERR B D AP A RO - A B AT, WAL 5, ETEEY
Hb PR Z R iR

iX HLAY R Bt 12532 — 4 ActionEvent 2RI 24, z5 (void), fHER%cH: MBI A M
@%ﬁoww,‘ﬁ%DTuﬁi%Aiﬁ,#ﬁE#Aﬁ,Eﬂuﬁﬁﬁﬂ X5E AL
RTIRETH 4

VLG TP ) B e e m A R 2R R A s gkcdse 11, 4510 BB BcEs: IO SEA RS 8, sk
MEREAE D S, MIFRR T ERYIR A1 28789, ActionListener fYERELHE 04Nl 2-1 iR,

ActionEvent ActionListener

2-1. ActionListener ([, EZ— ActionEvent W&, IROZE

LambdaZic® | 9



] Java Zmfe, SSBFIRL R EEEN, (H Java FFR THA (JDK) fREEH—HEBLO %L
OB, & 2-1 BH T L BRI EIEN

&2-1 JavaPERHIFHEO

0 SH A il

Predicate<T> T boolean XSRIB 2 kAT T
Consumer<T> T void HirtH— B
Function<T,R> T R BRAF Artist HRIAT
Supplier<Ts> None T T ik
UnaryOperator<T> T T wHE (1)
BinaryOperator<T> (T, T) T RN EITRER ()

Fif AT L Pkt R B PRI 26 Y, ki Javac T LIAREE b7 3C B ShHENT H 2 Ry 2T,
HA P T CATFEh A2 EA, (BT EEETah I et 28 BT (1R R UM

2.5 ZERIHEMT

FEAFULT, M TET RIS, BUCRSMRE B DS A A >0, R LA
TR Tk, A AT B AT LA T, 5 FRiROLs A It A5 22
BB EMRACE, SUSUERBL, —IFIa TS B A AN, (BB AT AR E G A
I EATE B RS 28— LR A AELN, RS BYIRIA S ST AR S O,

Lambda FiAR AR AIHERT, <2br A& Java 7 8RS AR BARZEFIHERT AP . 15 nlfiE
CLA%NE Java 7 W SE A5 4, BRI Javac #EWT HIZ RIS 52, 2 LI 2-9,
Bl 2-9  {# FHZSTEARIERT, HLHEARS &2 R AT

Map<String, Integer> oldWordCounts = new HashMap<String, Integer>(); ©
Map<String, Integer> diamondWordCounts = new HashMap<>(); @

FA 1478 & oldWordCounts @R E TIZ AV, 178 & diamondWordCounts @NI{# H T
FEIARMER . AHWIRIAE BZ AR, gaiasmt aT A Ol sk, Xk eiidy 2 AL

AR, IR 2B, AR R dianondwordCounts @YY AT LAHEMT H HashMap YiZ
UE St N U e Sl i ST R i D ZNE SIS

SRR R B AR A — T s, W AT AR 5 TR 2 A 2, AR5 2-10 Fh, FRAT)
f& AT HashMap, #7583 % 4 O T DIHERT iz B2,

B 2-10  fEHZSTARIERE, MR T 755 4 fcdfebsr

useHashmap(new HashMap<>());




private void useHashmap(Map<String, String> values);

Java 7 HRET G AT A I G B BCHIZ R, Java 8 ik —20, )T 51 W&l Lambda ik
KPR EZHRR . FoRiA—k, XIFARREED, javac HifE Lambda 2ok ETFICEE
SRREHET SR IE RS . BRI (AR RS AR (RIE B TR 21, HA ML
AFWIRAE T, X A IERT & 2 kb,

Yava 8 HUR 2 NG 7 SUAOBCE 48, B TROBI T4 new HashMap<>()
fi:4; useHashmap 73k, BIGEGE S EOSRITE R, WTEHAE Java 7 sfriliit
%,

2 T A T 3k 28 (51 A0 4 2 T

1 2-11 FOf5] 2-12 HBK5 A EMRLA — /N R cd 1, X RRfE THUR, 011 (F2-11) £
F Lambda Z&A XA M —> Integer R KT 5, X3Pk & —/ Predicate FH 3k
AR BN,

5l 2-11 ST HfklkT

Predicate<Integer> atlLeast5 = x -> x > 5;

Predicate # & —/~ Lambda ik, FOHICH ActionListener AA[EAYE, ‘BikiR [\ —A4
i, 7@l 2-11 f, FiXX x > 54 Lambda Fik N A, XFEEOLT, 3K BE k&
Lambda ZiAXERAIIE.
B12-12 Predicate BN, B AAT%, BRI

public interface Predicate<T> {

boolean test(T t);
}

M 2-12 A AT LA, Predicate R —ANZ R A2 4L, Integer Fl-TH: A, Lambda
FoRh LB T Predicate #2100, KL BRI — S50 fEWT A Integer 287, javac i Al A4
Lambda #57UHIR [ A& A boolean, iXIFEAE Predicate J5kAVIR EI2:A (A& 2-2),

T —b‘ Predicate — hoolean

B 2-2: Predicate HOBETR, HZ—THR, RO—THRE

{31l 2-13 & — /W% S & 4 Y bR 4 #% 1 . BinaryOperator, %% M2 A28, IR B —4

Lambdazic® | 11



{6, ZHAMERITIGHEE], Ll B RIS Long,
Bl 2-13 W& S5 2R 2 AT

BinaryOperator<Long> addLongs = (X, y) -> X + Vy;

RIUHERT RS ERE, HEEEAE, RUHEMT RS EREA D, RUARATA KR TL
PRl s, Mo bR EI R S IR e R, SR, boan, AR I (] 2-13 g3t
SERME L, SRR 2-14 Froray e,

Bl 2-14  FATZA, ACRDNGE A G

BinaryOperator add = (x, y) -> x + y;
SRR RS (5 B AT
Operator '& #x002B;' cannot be applied to java.lang.Object, java.lang.Object.

REEE BIEA—3kF Ik, FIKESFF? BinaryOperator HEgaf— /N HAGTZ RIS KL A 5k
BN, ZRBEE SR x Fy FU2RAY, ok EERAY, A E]F o A 4 A R
add AENZ A B, 4 HIIER R 462800 E S, Bk, i A2 50RR 15 {E #5 2
java.lang.Object =Z4,

4.3 TR VFRI2 AT, Higk B AR, FEHRULERAHERT I IR 2208 T .

2.6 E Lo

 Lambda FiRAIE—NE 455, BT A GEdE Rk 715 .
o Lambda FHARMIH WEEK) . BinaryOperator<Integer> add = (x, y) — X + v,
o FREEE QPR ICEA AR R, HSRFR Lambda Fik AR5,

2.7 %3

S HBAT —412 51, B e SRR UL AR R A A RUBT I . 4621 % T 7
GitHub (https://github.com/RichardWarburton/java-8-Lambdas-exercises) _b A5 {5 o7 A A%
A A R,

1 W19 2-15 1l Function B L1312 F 31

5] 2-15 Function PA%EN

public interface Function<T, R> {
R apply(T t);

a. TH I H IR e D DR,

i
1t

12



b, EEGE — NIRRT, (RS E % O FR T 4R Lambda 2235702
c. TAIMELE Lambda 55 E 32 T Function<Long,Long> ?
X -> X + 1;

(X, y) -> x + 1;
X -> X ==1;

. ThreadLocal Lambda &% X, Java 5 —/ ThreadLocal 2%, {E N a{RTE 7 Y AT fe H
JRR A B E . Java 8 HIZZBFIN T —A LT Jiik, 5% —/> Lambda ik, FHr=k
—ANFif) Threadlocal X445, A HIEHAkA, TEE B ¥ nfEE .,

a. {£ Javadoc BAE T &85 (IDE) HFRHiZ 58,
b. DateFormatter S & FER R 2 1, (f A& BR S B i — A R e &2 2 1) DateFormatter
X5, HeH HI, 40 “01-Jan-19707,

R AR T e Lambda FR AR S E T B 4 B B — LB 1, Javac §
FAFREIET ) Lambda kb 240020 2 Huf) TR UL, F/7RESRIEND 2

a. Runnable helloWorld = () -> System.out.println("hello world");

b. {# H Lambda 3257052 F] ActionListener $2 7.

JButton button = new JButton();
button.addActionListener(event ->
System.out.println(event.getActionCommand()));

c. AR5 EH check )5, IBREIEMHENTH check(x -> x > 5) [y RING?
interface IntPred {
boolean test(Integer value);
}

boolean check(Predicate<Integer> predicate);

boolean check(IntPred predicate);

PRATRETT 2454 Javadoc sifE IDE AR ANZERY, BIEEHLHARL.

LambdaFiz® | 13






Java 8 HHTHEHORHIE B A B AR T 015 HE SE AT A ACRD, B P40 38 A A S A TR S B Y
—Hhsy, WRARENELENA. ﬁ&biﬁ%&ﬁi%@%%%%%Amﬁ%ﬂA%ﬁ
(Stream) . {iL{fFeF7 O3 f5 LA /5 S i O G 2 1k B3 B B BEA T4 1

AT Stream R —2 51k, AT AR RIS LA — R AR,

3.1 MIPMERIEARE| A ERIE A

AH R ABERE PR L BSE 1.3 1B E 6 EIT

Java Fify AE(E AR A 260, — MBS A BUETER, AIRCBIR E A —
AT HAEH RN BRI ZAR KNS, RS S 5 R B 3-1 X4,

il 3-1  {EH for FEIRIIF R BIEBUNZEARK NS
int count = 0;
for (Artist artist : allArtists) {
if (artist.isFrom("London")) {
count++;
}
}

ROEXAERIBRIE R AT, (BAFAE LA, ki RUIE A 2, MR E SRR AR, &

15



for PR IS BIFAT T s T WARRAL, 75 2B e~ for TE3AA RESKIL.

BESk,  EIRACRTCIEGRS B R T AV EEL, for TEIRAUREAR FURD LM T D RIA R, 2
JF AL ) 13 B PR A REBR MR . 2 B — 1) for AR, LRI, (H D — 1
VAL (HAMEEIR) RIPER AR PR, s T,

A SRR, for JEIAILSCRE — /MBI Tk RAYIGIbE, FRA/EIX B AL S ],
BECHTIERE, HRM tterator 75k, 7 —/HTHY Tterator X4, HEifn {2 il 5
AERGER, Xha sh Rk K, &R Rl B U Iterator X4 hasNext 1 next
TEFE A, RIFIGRIRES A 3-2 Fror, B 3-1 JRor Tk B i 75 318 A .

il 3-2 i HIER A HHRSR AR BIZAR KNS
int count = 0;
Iterator<Artist> iterator = allArtists.iterator();
while(iterator.hasNext()) {
Artist artist = iterator.next();
if (artist.isFrom("London")) {

count++;
}
}
Jor FACRD EARIG
FESA™
hasNext() : N

hasNext
next()
B /‘*’
I

v v

3-1: IMBEA

2, SMEBERWA R, B, BIRMEMRHATRRGIR R ARRE; 5, BAA
R — R AT R R BT, [ for fB3R 21T AT BB A —1R.

B—FI7 A A SR K, Al 3-3 FoR. BT stream() JFEERUIE A, BRI 3-2
rrif FH iterator() FUTEFH—FE, %75 8 A ALK Bl — AN G AR Tterator X4, (iR
o] AR A AR AR B4 1 . Stream,

Bl 3-3  HEHINERERIFE R B B ZERK AN
long count = allArtists.stream()

.filter(artist -> artist.isFrom("London"))
.count();




Bl 3-2 JeoR TERPE SR TG i AR, 518 3-1 TRt b,

R AR FEA D
A
HHERRAE R
LR (e
v v

3-2: MEBER

Stream & R B HRAE T AR A 28 BT E AR IERY TR,

151 3-3 W Bl 53 i Ay P20 S TR SRR A

o HHTARBRBEIERE
o HRABITIRI AR

T PR VERD A BL Stream B2 O — ATk, A THUECRARBNZERSK, FFEX} Stream 3t
Gt T i, filter, HUEAEX BURHE “ HOR R T FEmmiK A %7 MK i —A> R 8o
B, MRIEEARFREE R AR, ZREERE true 8% false, BT Stream API e 5 g
FERME, T 1HFEA S E AN, MidffiR it Strean HAYNZ, count() kiR
E Stream HLALE& £ /04NN,

3.2 SLILHLH

{51 3-3 v, AR S MR D PR BRI DB, BIA LD B 2
{51 3-1 fp A& —/ for JEIR, WIFMRIER G ERETRLEMKIEAR? Fk b, RERRLY,
AT ERKFIFRIER K.

W, R Java O — AT, THRPLS BT ATEME: b4, System.out.println
("Hello World"); & 7E&um bt —4%(5.8.. Stream B —LE)5 B HME A AE, B8R
WA Java J5 i, [HIR B Stream MR HAE—NHES, ML CIEFESET . W
1, SREHE—TH3-4 hRRDITER, —IrT ki bz, MaSTEamigeE.

17
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Bl 3-4  AikiE, it
allArtists.stream()
.filter(artist -> artist.isFrom("London"));

RATHREIEARMAT 2 KPR PR T A, filter AAlm i T Strean, {H{EAERES. &
filter A% HAHIAR Stream, EAATAFE AW EMIEE KL 7 &5 MR count IXA¥
B Stream PEAMERY G TE VR R F KAL 7 i

IRAEE DR A — 4% println 154, SREIHH ZARKAT, BaEEIN %2 A H A RTA
[, {5l 3-5 %3] 34 1E T—25 &%, A THitHiER. sfrixBR, B AsmbErze)

i 3-5 HTEH TIEMERE, BAERHZARAT
allArtists.stream()
.filter(artist -> {
System.out.println(artist.getName());
return artist.isFrom("London");

s

AR R AR A U A — S R OERYIRE, anfil 3-3 RRYTHEERIE, ZRKIA
Frkepdat (LB 3-6).

Bl 3-6 Hlh ZARRKI AT
long count = allArtists.stream()
filter(artist -> {
System.out.println(artist.getName());
return artist.isFrom("London");

b

.count();
PAHCA T SRR RIE D ER K AF, st EdfeRy, ardfr B e antsl 3-7 Bios,
il 3-7 WPk ARBA B 51 44 R il HY

John Lennon
Paul McCartney
George Harrison
Ringo Starr

FIWT— AR PR PR (AR 8 B PR ISR B ARE ERNREE, ARIR {4 Stream,
BLFENETERIE s AR BIHE A 75— MEBCAZE, IB2mAt R FaRIE. X L Ry L
Bk TR — A TE PRI A EE, S5 Ja F— A BRI AUIR RIR R SR EE R, X IE2
ERATLZAL, WA REHR XTI, (X FUdammAiE ol . R mpiiE,

A RN s A B Il 2 A0 B EH A — R VRIEIR BRI R, &)51A
FH—A~ build J5ik, XM, RRABEIEIEE,

B —EAN LB EREA R R RIE? T AR T AR R R




ERTE L TiRZ)E, AREEAZERMIETHR, Fla, aREHRHRT 10 58— %
F, WLAHATERMPFA TR LML, HERHE - ICRATTEYE 7. ZLE%RE
AR A2 BRI 2 PR, (HIERATHE K.

s, e ]
3.3 FHRRIRIRE
T EAFHBPRAR Stream AP, %4R—2LH Y Stream #1E T4y BE, BRILALCEAR LR E
FEE Y AN, 1% APLIY Javadoc IR 215 4.,

3.3.1 collect(toList())

collect(toList()) J5ik M Stream BIE L —ANFIFE, — A M RaRIEHERE,

Stream [fJ of J5 (i FH—ZH ¥ AA 1E A BUHT Y Stream, FSL b, collect AR T I,
Eae— Nl AR RS, 85 BRI B e R, T dH collect J5
=

List<String> collected = Stream.of("a", "b", "c") ©
.collect(Collectors.toList()); @

assertEquals(Arrays.asList("a", "b", "c"), collected); ©

KBRS IRR T Anfal fE ] collect(toList()) J5ikiM Stream rh Al —AFIIZ . 40 B3CPTIA,
TR % Stream AEARRE IR IE, BB Stream L —RAHEZIG, EFHLRIGH
PR —A200) collect YR RRIE T 1%

A RIR T AN ARG EE R . E R RIRAER A Strean @, )5
WEAT—LE Stream LRYHRIE, AkifiaE collect #1FE, i Stream 51K, fHn{f W=
FITES RAE B FNT]— O,

TR —mJLAYIE, WTLLCKE Stream ZHG BEILER, K i i A1 55 J % Stream 48 (EHY TS AR G
PIRTRL, X PR TR B A TAE BRI SN

3.3.2 map

ANRA — A B BT LR — P2 BRI (E e A 75 S — Fh 2 Y, map # PRk vT LA
(PR AL, B — AR A B A s — AT

19
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WEARECREED, ULATgRRER a2 s i 2500 map (UHR1E, HLangm s — Bt Java 18
i, R B R N R B, BN ESRT, WA 747 8 toUppercase
Tk, RIEEHMRBEINEE R I — g, A 4anfs] 3-8 iR,

B 3-8 i for fEIASEFFF B A A KRS
List<String> collected = new ArrayList<>();
for (String string : asList("a", "b", "hello")) {
String uppercaseString = string.toUpperCase();
collected.add(uppercaseString);

}

assertEquals(asList("A", "B", "HELLO"), collected);

INFRPRE T LI 3-8 FRIX ALY For BN, FEASHESG ) map A& Stream | fe i HHEIE 2 —
(7nf& 3-3 fizr) o 51 3-9 JE R T anfal i FLET AR 226 — 40 7 B i ol R BT

map(DtoO)

OOOQ

3-3: map IE{E
] 3-9  fdi FH map #RAERE 7 R AL K B

List<String> collected = Stream.of("a", "b", "hello")
.map(string -> string.toUpperCase()) @
.collect(toList());

assertEquals(asList("A", "B", "HELLO"), collected);

&4 map @ HY Lambda FIXAX I —A> String BMRAIZHL, IR A —/SHHY String, 24
FR BMEA & TR —Fh 2B, HR Lambda ik 44202 Function 4 M AY—A>SEfi] (40
Bl 3-4 fiiR), Function $ E HAL & — />S50 d s AGE 1

T —>‘ Function — R

3-4; Function 0

20 | $E3FE




3.3.3 filter

B AR R R T B, 2R A Stream AR ALY T 5 filter
(40l 3-5 FiR) .

filter (green or orange)

3-5. filter {B4F

b —AER filter G, ARIRCAZX S, rTPhkEepkid A, P |
ER P ATNT? IREF T, BAT—EREREINTIEAT LM, R —H TR &
LB IR 7R, bUAn 7 Hi "labe” 1 "abe”, Horp "labe” gRTF A SRR,
FIEME I —A for 938, PNERH 1 S Ml 05 ef BOSE — SRR DX AT, A
i anfl 3-10 Bz,

B 3-10  fd FHIGF R I FIF%, {8 FH S 1B Ao fiscr e
List<String> beginningWithNumbers = new ArraylList<>();
for(String value : asList("a", "labc", "abc1")) {

if (isDigit(value.charAt(0))) {
beginningWithNumbers.add(value);

}
3

assertkEquals(asList("1abc"), beginningWithNumbers);

PRAMREC A B IR Z RIS X Hehroh filter B, B OB IR Strean
R —LeoT R, i i AR . B 3-11 J&oR T Anfal i e B g S AH R RO AR,

Bl 3-11 R
List<String> beginningWithNumbers
= Stream.of("a", "1abc", "abc1")
.filter(value -> isDigit(value.charAt(0)))
.collect(toList());

21
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assertEquals(asList("1abc"), beginningWithNumbers);

Fmap MRIR, filter #52— A BRBUEAZE, IZREUH Lambda R XA R, I ERBCRIRAT AT
Bl f RO PIRTIE DI RE 4, R FFFHR T F R, WEER true, #EEH
AR, for PSR Af SfE MR — MRIRAVE S, W filter iR,

HF b 5 0 AF ST EhRea R, BRI HGR BE e & true 8i# false, ZadiliE,
Stream FRFFA SR, Bl Lambda ik A true FUTCZE MR T3k, 1% Lambda ik
FY BRI B 32E 11 I A T T AR A 285 1) Predicate (40 3-6 fTR) .

T —>| Predicate —> hoolean

3-6: Predicate 0

3.3.4 flatMap

flatMap 75 7 A ] Stream 3 (&, 4R )54 £ /> Stream 3% 2 i — /> Stream
(4l 3-7 FioR) o

O
flatMap (] t0 (O).O) O
O
O

3-7. flatMap 121E

R E A 433 map 21, BRI H—ASHE IS Stream dif{E, (HAEKS, A1k map
PRUEA S, AR —/ B0y Stream X R U2 . P8 H A A A5 R —iE B IR,
Pt flatMap FeRgdk B H .

FMVE A FERET, BREE NS 2R, WESREIIERTT,
Z R — @t 3-12 Fios,




5] 3-12 & £ 5K Strean

List<Integer> together = Stream.of(asList(1, 2), asList(3, 4))
.flatMap(numbers -> numbers.stream())
.collect(toList());

assertEquals(asList(1, 2, 3, 4), together);

A stream J5 ik, B A FI 3 L ik Stream Xt 5, H A& 4> B flatMap J5 i 4k BE,
flatMap J5 ¥ [AH I BA B2 VRN map 5 A0 —4E, AFA: Function £: 10, & 75 :09iR [Bl{E
7 Stream 8 RUZE T,

3.3.5 maxFdmin

Stream b HAHRIE 2 — &K KIEFIH/ME, Stream API [ max Fl1 min $F& LAfifHe
X —[nld, ] 3-13 A AL ks B BT HAARRS, JEOR T An{el i max i min $1E,
AT HERERTERET ER, RSB PH T LiEpt BEER, Bkl xik%
AR RET,

5 3-13  {#i Ffl Stream Ark i faidh H

List<Track> tracks = asList(new Track("Bakai", 524),
new Track("Violets for Your Furs", 378),
new Track("Time Was", 451));

Track shortestTrack = tracks.stream()
.min(Comparator.comparing(track -> track.getLength()))
.get();

assertEquals(tracks.get(1), shortestTrack);

A Strean th iR BUR/NTH, HIRESEAE AT AEAHFRIHE R, DAt
s B oA, HEFFRIFE bRt h B AR

ATk stream XG4 M th B K BEHATHEY . TEIEH T —A> Comparator X4, Java 8 {2
7 — A B EE A J7 1 comparing, i bju‘ﬁ@ﬂ@}fﬂ#ﬂtby““ HAELART, 3
TR A R R UR R (E, IR R SRR — AU ks T, AR fE
getlength J51k,

TERHRAIFFZE— T comparing J5 3 (HAFHY, S2Pr_Bix AT 5% —A R EOTHR 18] 55— B
BAGE, XWTERARGERE, (HEFRAH., XMHERIZREMA Javaﬁ\{&f“ {HETE4
NERTIEMZE H B EICK, —E ARSI, BAEA T Lambda FikaX, AR,

s, e LR F %8 Stream 1Y max J5 %, % [9] Optional X4, Optional X545 M bhst,

BRE—NTREFAE AT REAAEENIE, 40k Stream A2z, IBAZEANFIE, WRAR
75, WHZEAFLE, A BaigE, 4.10 TR YEA optional X4, BLIEME—FFZidHm
A&, BT get J5 i AT LAB H Optional X4 HiyfE,
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3.3.6 @BAEK

max FiI min J5hEBIE T S @ W — Fh R tis, BEEIX M gmmmE, &EEn A
H for JEXAE B 3-13 AR, 17 3-14 Faf 3-13 FIThEE—#FE, &b Ak Lt b
th B, 1HREHT for 1G4,

il 3-14  fdiJH for EFA A ikt th H
List<Track> tracks = asList(new Track("Bakai", 524),

new Track("Violets for Your Furs", 378),
new Track("Time Was", 451));

Track shortestTrack = tracks.get(0);
for (Track track : tracks) {
if (track.getLength() < shortestTrack.getLength()) {
shortestTrack = track;

}
}

assertEquals(tracks.get(1), shortestTrack);

X BARRD S AR P 3 — A e B pAA LA i shortestTrack, SR oh HAIZ, ik
BN ATA M A, WIS HT shortestTrack, fx /548 & shortestTrack (RAFHYIE& BT H .
P RIS C B it T L0 GXFERY for 3R, AR AR T AR, #i 3-15 i
ARSI T 3 A A

5 3-15 reduce 5

Object accumulator = initialValue;
for(Object element : collection) {
accumulator = combine(accumulator, element);

}

B4 accunulator —AMEIAGTE: initialvalue, SRIGAENGH A, @il A combine b
%, % accumulator FIMEA I E A ICEMGEHE, Faf R accunulator, )5
accumulator [{E B TIEE R,

XA A AN AT AR T inttialvalue WIAATE AN combine pA%L, 7EM 3-14 v, AT
FHE - ICENGE, HBhALEmk, A THEEME, combine H%R [H]24
RITCZE M accumulator FREZEE AR .

% T RFE—T Stream API H1f1J reduce $&E2 B2 T1ER,

3.3.7 reduce

reduce 18 {F Al LASEIN —H B b Az B — AV ME . £ & il T EHY count, min il max 75
%, BAE MBI bRREES . 58 b, KT HR R reduce #1F,

3-8 J& IR T 4nfafid id reduce 8 1F: X} Stream Hr By B ok A, LA O RS i ——— A%




Stream R FNEER., H—FEWF Stream hAYICEE BN%E accumulator, ki % Stream Hf)
B Ja—/IcER, accumulator IU{E LA AT A TCEMIFI,

2 3 4
—»3—>6—>10

reduce (x,y)—» x+y

!

initial result

3-8: {iBF] reduce BIFSCINRN

{5l 3-16 ISR R T ix—ik g, Lambda ikt reducer, ‘BHATRFAHRIE, AHA
245 B Stream Y HITC RN ace, FFPAZHAHIN, acc & RNEE, RAFE YT
FmaER

5 3-16  {#i Jf] reduce zKFn

int count = Stream.of(1, 2, 3)
.reduce(0, (acc, element) -> acc + element);

assertEquals(6, count);

Lambda Z&ih 2R BMEAZ i ace, A& E—# acc IEFIZS T CEM ISR, reducer
AR 2 T E 441 i BinaryOperator,

4.2 IR B — FbR A N BRI s ik, (ESRPRA IR, BI%
(S FASF TS 3, A B (% b & A~ - A AR

31 BoR TRAE AR AE, 8 b, LA reduce #2ERIF, 316 3-17 X H+
TR,

5 3-17  J&JT reduce #:{E

BinaryOperator<Integer> accumulator = (acc, element) -> acc + element;
int count = accumulator.apply(
accumulator.apply(
accumulator.apply(0, 1),
2)’
3);
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#<3-1 reduceidi28IPiE){E

T xR acc ® =7
N/A N/A 0
1 0 1
2 1 3
3 3 6

151 3-18 & AT L BLRIAEDhRERY Ay 23X Java LD, A AT 2B F e B ndr 4 Ui
IR

Bl 3-18 (w4 iz 5 2k A
int acc = 0;
for (Integer element : asList(1, 2, 3)) {
acc = acc + element;

}

assertEquals(6, acc);
TEaT 2N GRFE 73T, BRGNS EA RT3 ZmEs AR, HTAR NG B &5 28 S 5T 5
I, T RARYL, (BRIEAME, HAEFahEh i,

3.3.8 E&H5EE
Stream 2 O ikttt 2 %, AASIEAMELLERE, REIA—AKE, AHEEIZHEA T
EEEAE, AR5 158 B An a5 (7] 8140 il 2 i B0 Stream #21E,

H A ERROIFER, PRIk S LA RN E RS, ZARKIIFRERA A, BA
IREA o I —mi U8R, RE — IR LLE T 1Al The FF2k, AKX A daxtiy, {Hif
ENL,

TR, XA RS A A B A LA AP LD . X BEAS R Ad ] map 15—
AIEBS A D —AE, BRI, EALH Strean TR REL AL A—ME, B,
AR AN RIS A A T LA R

1 R TR BT R .
2. 5 PR MR EE R A IREA
3. PR A IRBARTIE S o

4. BB ERRA— 1A,

BAE, R4 — PR R Stream APT ghAHM 72555 T

1. Album 2875/~ getMusicians ik, %GR El—A~ Stream %} 4, WEEREHEFTAERN
T




2 [ filter J7dnt RIEHE A TILNE, HORRE RPN
3. map 75 ek SR AL S 4 BT R L K
4. f§i Ff collect(Collectors.toList()) 75 E A — 113,

W, BATTAIERGE, AR,

Set<String> origins = album.getMusicians()
filter(artist -> artist.getName().startsWith("The"))
.map(artist -> artist.getNationality())
.collect(toSet());

XA T Stream Rk AR RIS MIERE, A getMusicians, filter Fl map J5 4D
iR [\ Stream %f4, KULHLE TIEMERIE, i collect J5iET M oK {E, map ikt —
A~ Lambda i85, i FHi% Lambda #5504 Stream b4 JE M5, T2 — 80

Stream,

XA AL PSSR AR T (8, {8 getMusicians J5 s REUE 4R ERY 2 AR K AR 13 B2 —
A~ Stream X4, SRIM, ACFRH(th SRR B 0 RS AL RE AN 5 {8, R ATRER A 5]
PR [l —/~ Stream X 52, Rfif+EI{R List ¢ Set X AR A, HHH.G, REAM List
o Set [ stream J5 LR AEISFI—~ Stream Xf 42,

AR A BB AL S, REMT R IPEREE A List 8¢ Set X R M7 "I HE—4~
Stream T.J A& HAFAIESE, it Stream BHEEE SRR AAET, BIREHERTH
ERSCBLI B EE K . (R EE—A> Stream £ 11, FHPESRbREEIETR BN EH, #BAS
N R HRAY List 2% Set,

[Fi) 33k 858 50 R P £ 2 B v 0 RS SIAR ) Java 8 AR, AN —Bbifiiak,  mT LA ELA R RD Hi
PEPEHD AL, CR B EA AYEUE RR e, TR IR ] Stream R AT A%, IR T, kAT LA
AT AR ] List B Set UHRE A%, (5EL TR 2 )G, X FE AT ALk N Binke
T

3.4 EMEENG

h Tt R A el AL i B AR, AR G B An el ks — B (A 0B 2R 2E 17 B A R VERY
RS, FEARIET Stream FUIRIE, T EAAVE— P HREMOR AR i BT, 458
PRUL AT B AT SRR —ik, (ARG IFOSIE

[REkE—HEH, REHPFERERT 1 ophiih B 25K, 6 3-19 R @R, 15
IR —A Set MR, HRRAFREIATM B2 FR, RJE6EH for fiE3Rm i L4, ik
PGP A PR — A for B3R I ok L4 Ly th B, BARKELO KT 60 F), 40
Ho, MPHFZH HAFRIA Set HA,
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B3-19 RS HHERKERT 148y B

public Set<String> findLongTracks(List<Album> albums) {
Set<String> trackNames = new HashSet<>();
for(Album album : albums) {
for (Track track : album.getTrackList()) {
if (track.getLength() > 60) {
String name = track.getName();
trackNames.add(name);
}
}
}

return trackNames;

}

A SRAT A bR X B AR, Bt R BULALR ERIIEIA . (UE I 50X B AR AR AR
EREE B, Bk EL— T (AR EMIZBRRE AR L, A i
h—Ff, HEK b, X Stream APUBEAE, AT EMH PR, 2RI —2—%
WA, AR THIKREKEAMEL, ETIEHTFRXAAM) .

BB for JEER, 1 JE(E  Stream [y forEach J7 ki for fEERN, (HILZH
it OR B8 JEOR A I A R AR, X R E AR 5 E R — 75, A stream 5 %48
FllZerh e B — A~ Stream, [Af AR T E—TE/r435L, getTracks J5 A & kiR ]
—/~ Stream X4, Lt P EME, REBWE 3-20 iR,

5] 3-20 BEHE D WHKERT 1 4o H

public Set<String> findLongTracks(List<Album> albums) {
Set<String> trackNames = new HashSet<>();
albums.stream()
.forEach(album -> {
album.getTracks()
.forEach(track -> {
if (track.getLength() > 60) {
String name = track.getName();
trackNames.add(name);
}
s
s
return trackNames;

}

FERERME D, BRMEH TR, ERIFEATS KEEIER. 5k, BREIR
RLE A AR A AR AF——RWB! Bk, ARSI A —LEERF SRS RS 1, i &
1) forEach 757k IE& T 25N

BN RHY forEach ik = AT RHEKEXRT 1 o8hivih B, [EFF & 500 B £
Fr, Kl B AFRIMASE S Set, XK T =0 Stream 4815 . H& I & JoFh 4% (417 i
HA filter pZhAE, FEdh B AFRNI AT map ik g, KE5HRIERTf# ] forEach J5itsih B




FRRIMA—A A . AL L =10 Stream ${ERFNERRY forBach T5ikdRs I, fRAD AN 3-21
FR.

il 3-21 BRI . HRHKERT 1 28vdh B
public Set<String> findLongTracks(List<Album> albums) {
Set<String> trackNames = new HashSet<>();
albums.stream()
.forEach(album -> {
album.getTracks()

.filter(track -> track.getLength() > 60)
.map(track -> track.getName())
.forEach(name -> trackNames.add(name));

s

return trackNames;

3

BUERTEARY & TR B R TN R AITER, (BB RRIE 2 TU R BB, & ik
ERRIFARAE, ek B HI T RE T NG o — 2605 1

BRI E S TR B —Fh 5%, B — A th By Stream, LXFTEIS0, fTAA[R {5
i A KRS, AL map 218, X BLRHE L map 4 241y flatMap #7E, 1%~
Stream &3k —~ Stream H-ix [0, % forEach J5 ik flatMap Ji5, FCRDanfd] 3-22 Fros.

il 3-22 FMAIE =L WHKEKT 1 58tk A
public Set<String> findLongTracks(List<Album> albums) {
Set<String> trackNames = new HashSet<>();

albums.stream()
.flatMap(album -> album.getTracks())
.filter(track -> track.getlLength() > 60)
.map(track -> track.getName())
.forEach(name -> trackNames.add(name));

return trackNames;

}

TR A ARG ] — 2 R T A T 15 R R s P A S5 1Y For B3R, FBlRIGMIIR 2. 24
MRMIFREHR, 575G Tah IR —A Set XMGIFFTTFMAI A, (HIRMIARB TR L
AUHFAES H—IE R Stream BAIETEH

FIHATAIE, BIREHR R R T3, (LA SMURIERIE. % collect(Collectors.
toList()) nJ ULt Stream F (A L4 — 713, {#FH collect(Collectors.toSet()) nJ LKt
Stream HHA{EEAR L — N E A, Bk, RffJahY forEach J5 i A collect, J-fil4nids &
trackNames, fRADanfs 3-23 Fizr,

5 3-23 FEMHEMNL : HHKERT 1 8 B

public Set<String> findLongTracks(List<Album> albums) {
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return albums.stream()
.flatMap(album -> album.getTracks())
.filter(track -> track.getLength() > 60)
.map(track -> track.getName())
.collect(toSet());
}

WIS 2, B AR T Ay, Rt pl i A AU D . e U i B 6
i, (BB SIAERA RS, Rl — RS E, H& R ER A RN
o ELRPBATNBEARE —AEA, %5 R GRS H 5 — DR AT 3Tk,
PRUEACRDREMS IE W T, AR B AR, XAEMIRA D).

3.5 ZRARRERIE

FP T DA 5 — 20 S e BOR A, M AR T B 5 L TR iR AE— ke, (HOR, B
FASENLERE, (] 3-24 JEoR 1AM An_Eh AN R RS R H R L BT HH ok
BARYERE, (il 3-25 Wb Z ArAy ARy, e —ke 5 (EELE.

] 3-24 % Stream Hyf5i1-
List<Artist> musicians = album.getMusicians()

.collect(toList());

List<Artist> bands = musicians.stream()
filter(artist -> artist.getName().startsWith("The"))
.collect(toList());

Set<String> origins = bands.stream()
.map(artist -> artist.getNationality())
.collect(toSet());

13-25 Fif Stream {if F AV HEATA H

Set<String> origins = album.getMusicians()
.filter(artist -> artist.getName().startsWith("The"))
.map(artist -> artist.getNationality())
.collect(toSet());

151 3-24 o AR AR A BE R AR LA A0 T e s .
o fRADREEEE, AERURDR %, [l T HIERDL 5524
o BERE, B PEEEHR AR, LGS

o REFESF MR R R, ENHRARRAERRISER, Bt zshe AL,
o AT HEBITIACEL,

MER, WA B R TR AR P, IXARRINE DLE . (R AR B A 2% 5 HiXk
AR, sk B RE A K AR A 15 SR 1 B k.




AR LB AN 215 Stream API fok & RESCERME, WARIER . BE&EZ: I E
B, fEMSsHOREE, XS HEtE N A 2. Bk, MR
A RERCA TR FFERARE . 5 I 3-24 FrACRDAER h . (06 FH st 4o
ACEE, NS AT ARRD, WA B 188 S P R SR R,

3.6 EMEE

AT ARSI L oA B SRR R BARROA & M SRR . P BRBORAR R B —A B
BAEhZH, SORBI—/RBRIRE. @R B RN . BREE AN T R
IZEANR B E mBEE N, SR EOR Bl — A e 1, 02 0% B A s e A

map & — /N E RS, BB mapper SR AN ERS, L L, AT Stream 21
WL A Y B BCER A2 s e . 2 RTEIHEF - HR B T comparing BEL, ‘B —
A EREAE D S8, FREGH R AU(E, [RIAR [B]—> Comparator, Comparator m]GESHEIRIA
g, el BRE AT, Askbs B —AmEdEn .,

H% b, ATLAKEETE, Comparator Sthr bR iZe ™ efife, (HAZAALMIAY Java A XER, K
WAEH T4, —MEA%, &ﬁﬂ%kﬁﬁn, PR R IE R D5 TG T —2

3.7 IEFMERLambdaFRirzz

WIFF 4R/ 28 Lambda 22550, DARERS 4 H —LE15 SR R R ACA RG], 1018 B e — A
ik Lambda #5350, (HIFAREEIER BN P S HEE 8, ERMRAIRS, FA ek
FEARAETH AL T — A RIE (S PERAR B AR IR A HT B, 1H Java 8 51 A Lambda ik
PR A 1hix 2

AT LB RERS R B P 5 R AR, R X S iR T 8 RARE, B
By 7 SGREAT 2 8640, AR U defT 44, XA RS HA RS, EERYGRFEE D,
HHEHFRIS TRF AR,

AT SR AT 2 4540, T AR Ud W de T #5401 55 40— B & SUAE T 5 I s B A I TE
X AR I, XA e B [ AR RE 7E 40 BR AR R B 2R E A

B RIE B R B S SR B M PR . A5 EE—/> Lambda FKAIREHE A EI
EHIRY, erfEflahmt 7EE——A T wal 2 g EIER . T mrgfChA %A SRR ?

private ActionEvent lastEvent;

private void registerHandler() {
button.addActionListener ((ActionEvent event) -> {
this.lastEvent = event;
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s
}

X B S5 event (R A7 AL QA & lastEvent, £578 B (E L2 —FhEIVE, i B3 X g2
o (ERRFFAOA A T RETR A B g2 3, (2 B o TR P IR, Java fEIX 5 1R
BIRBRE, Filan X BARRS, EZS /B & localEvent

ActionEvent localEvent = null;

button.addActionListener(event -> {
localEvent = event;

s

X BACRD I ELRE event IRZG— AN RERE R, BLdulid 4k, HAIRmEHIR. XLhs b
REFRIEARE AL, HUASE A P Lambda 28 AFRBUE AR L R, SRIRIE
fEH P 5 S A BIE RIS, 4058 —FPBNA, fE Lambda ZhsXH (R4S &,
ATEACAE R final Kft s, (HJREfERAEBE A& F R LS final /Y,

TEVEfAllRE, Kf Lambda ik Aife4y Stream LRymB ek, #PRIZTEBEREITER, ME—HY
o forkach 757k, BR—AEEET ik,

3.8 & [O]J

o IR E LR A T HRAXK.
o il Iterator Zf{L), Stream & —FhAFEA T,
o ¥ Lambda ik URN Stream B GLELE ek, WILASERRIR £ % WAVE A HIE.

3.9 %3

% 2] 19 & % \] LA ALE GitHub 055 6 % (https:/github.com/RichardWarburton/
java-8-Lambdas-exercises) H$&KF],

LoF AR e, TSN AL

a g5 — AR R B, TR R T A 2 Fl. {4l 40, int addUp(Stream<Integer>
numbers);

b. B —AHEL, BRERKINRIENSE, RE—-DFHFBRHIER, KPEEZARM
itk 22 P [

c. WME—HEL, B TEIIRENSE, R k208 3 Bl 1 LA
FZk,




2.3 K, B MRS, BFAMERE AR BRI A
int totalMembers = 0;
for (Artist artist : artists) {
Stream<Artist> members = artist.getMembers();
totalMembers += members.count();
}
3. KA, ML Stream JFiLRYE 4, W HORPE MR (A A & K FLRTE

a. boolean anyMatch(Predicate<? super T> predicate);

b. Stream<T> limit(long maxSize);
4. ZYd %, T Stream BREE M EED? 49

a. boolean anyMatch(Predicate<? super T> predicate);

b. Stream<T> limit(long maxSize);
5. ¢k %, T Lambda ZERAATLEIER, ScE el ek 1 RFRE?
X > x+ 1
ABIESANT B«

AtomicInteger count = new AtomicInteger(0);
List<String> origins = album.musicians()
.forEach(musician -> count.incAndGet();)

a. _FIRIRBIARSH £ A forEach J5 7MY Lambda #ik =,
6. HHE—ANFFEF/NEFERIIANE ($8R: 204 String ST chars J5:),

7RSS, JRBBERE/NETFRNT R, X T2253, iR E optional
<String> {4,

3.10 M

1. 2 reduce Fil Lambda %34 3 5 H 52 Bl Stream |- 1) map $82 7E 9 ACHD, 405 A 05K [a)
Stream, AJLLIR[A]—A List,

2. HUH reduce il Lambda 21K 305 H 958 Stream EiY filter #/EMIACHD, AnRAAIR A
Stream, AJLLiX[E]—™ List,

i
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B 3 FETHE T4 %s 5 Lambda 255K, % FoRoF HEANMA 55— AN FEE 5. anfal {4
Lambda 22i550, BIEANTE 24 SR Stream iX A 5 L6 FH R B Ngn e MAR UK 4, A&
{Alfd F Lambda iR ML AR HEAY ., BIAE— A fe i B AR, T RES PR A AU R4
A R B G R AR T 52 2

Java 8 Y B — AR BN T Boah 7 i FE D IER ST, B2 7 AR ER T
X, BOR BT ISR AE T,

AT 3 BRI AR AT S, Fean, Lambda ka5 ik E AT TOEREE, 2
ARTUIE T 55 . 6 Lambda 2k X4 5 R /T, ZfRiX Leanifdbi E .

4.1 TERFBHFEHLambdaRIER

2.5 [T Al ¥ Lambda FEAF R KEE A2 AY, DL IZRERHES . WA
Lambda FX XIS A EERF, BAAMH Al s 05 kst & X,

WERNRE " HEREHRIRAE RS, 7E s1F43 il loga] 5 LR HIRIHE RS, A
—EILR HERT T, 24 B EPONAE TR B ZF A S RieF B . antk—k,
fE H EHEGE iR B 2AL void debug(String message) iXHE[T57%, 2450k debug I, &
Tk 4Aie R HEH .

[FIAET, SRE TR G R I%IC R A B ot RGUIERE - AR, f2)7 il B
isDebugEnabled J5 i Kt fb G PERE, 4nfil 4-1 Fiork. BI{E A A debug J5 ik fEd Aid
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RKXAMEE, BIRTEEVA expensiveoperation Jjik, I HFREMFITERACA T4F
Bk, Fit, M0 O EaRRkE, LI R A Sk,

{5 4-1  fdi ] isDebugEnabled 75 ik ik H 5 M RETT H

Logger logger = new Logger();
if (logger.isDebugEnabled()) {
logger.debug("Look at this: " + expensiveOperation());

}

% HIA T 2 A—/> Lambda ik, R —&HAERSEERENERE, RGRE
F WIE R UL LG BIE, A £ AT1% Lambda 2558, XA EE LRI,
45| 4-2 Fios

5] 4-2 {#i FHl Lambda Fik ik H L8

Logger logger = new Logger();
logger.debug(() -> "Look at this: " + expensiveOperation());

AL 2, 1F Logger 2 i J5 ik & anfal SEBLAIWE? M 2/ 1 BE &, FRATT AT DA FH N & 1Y
Supplier HEIE A, BRA A get Jiidk, #RJ5l it A isDebugEnabled Fi|Hi & & 75 25
SRHE, 2EFEAH get ik, WRTEE, A get F k4L L4 debug ik,
FH = A= AR RS An gl 4-3 BT,

5] 4-3 J3HH Lambda FEA 2 SLBL H ik &
public void debug(Supplier<String> message) {
if (isDebugEnabled()) {
debug(message.get());
}
}

W get() J7idk, #H24 T A% AR Lambda ik, X A5 A REFIEE &4 N2 —k T
T8, AR PR IO TR E Java 8, X P AaT LASEBLI JE 3%

EAEENL, ARIEARESE DA AR, Rl Predicate, jkNIZIHH test J5
., A {E A Function, skRIZIR A apply 5.

4.2 HIZEE

L B A FHEI A KL A, 7£ Java i, A —SEFAREAI2EAY, Eb4n int F Integer
AT EARREARRAY, JFE A XA, EARRMANEAEESFBITHREET, &IEARNEFA
AR, TSR R TS E Y Java 2%, PRSI R E AR ST ) — st

Java I{Z R TRNZ TS BRI s th—— it TE L, (R ER Object xR SEH—
P AR SRR R TA BEVEAIZ S H . X ARE T AT 24 Java rp S — /M0 8 UM Y
FIF List<int>, SChr BAFIRIENE — /M & BRI RS List<Integer>,




R, TR 2R A% R, R ENAE R AR RIONT Y. Eedn, BERUTENAF A 5
457, R RANE G 16 7, X AR TR, BRI E
SUE FBEA IR NAE, MR A, AT B NAF P — A8, $71 Java
Herp AT G, FEBIAIIIEOL T, RIAER/NIELA, Integer[] ZLL int[] £ 5 H 6 fi%
R

R R RILBABFERTY, RO RA, R ZWIFRAHrda, PH AT BN TR,
T RERERsRAREARY, FRAPFRAITHRITE, DA 255 RS A
fr, SWBIRERFHIBITEE

H TR NXEEPERETF Y, Stream ZERYHLLETy O B AR AR RI TN 1 X oo BT 4-1 B
AN T B AL mapToLong I Ath 2 (UL R AL B A IZ Ty Y — /> 221K, 7 Java 8 Hr, (ORHEAY
KB RURIUT 3 B TR R AR, RUOABAERE U R 6L, FRCE R RSk

RETR TR B W i
T —b‘ ToLongFunction — long

ot e AR A HURE IR AL BR ) 5 VA AE iy 4 A MRS, an R 05 R 1R 2 R S S A A0, |
TEFEAR IR N To, & 4-1 Hf) ToLongFunction, 4ISRSHORMEAIT, NI HNRETZ A
TRALBIAT, AN 4-2 FF Y LongFunction, 45 i By bR 4k i R AR A0, MIIZESR1E S5 0
Ja 4% To FRANAEARZEAY, 411 mapToLong,

B 4-1. ToLongFunction

long —»{ LongFunction F—»T

B 4-2. LongFunction

iX e S AR R A 15 2 X S Stream,  LAKE A AN & 4RI 4R, 40 LongStream, st I,
mapToLong J5 {4 Al () A A — /> — i [ Stream, [fijj& — M FEIRAL PR Stream, 7EiX AN 4F
GRHY Stream 1, map 75 i 1Y LB 5 SN AN [R], ‘B 452 — 4> LongUnaryOperator B %7, %
— AR ARG R B — KR, ] 4-3 B, ol it — S Es B B BCE R ik,
mapToObj, A LIM—ANFEASEAIY) Stream 153 — /355 )59 Stream, %] Stream<Long>,

long —b‘ LongUnaryOperator — long

B 4-3: LongUnaryOperator
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WA RTRE, R RTRE 2 M G D SR A R T O Rk A B T3 75, E MG ERE . i SEgpk
[1) stream )L BEARINI TG 7%, BEG T SR — L@ AR5 7%, LLARDSERERBLIH BB TR
MIRIE ., (] 4-4 JRoR T Anfal (T 2675 1«

5l 4-4 {i | summaryStatistics J5 g5ttt B 4

public static void printTrackLengthStatistics(Album album) {
IntSummaryStatistics trackLengthStats
= album.getTracks()
.mapToInt(track -> track.getLength())
.summaryStatistics();
System.out.printf("Max: %d, Min: %d, Ave: %f, Sum: %d",
trackLengthStats.getMax(),
trackLengthStats.getMin(),
trackLengthStats.getAverage(),
trackLengthStats.getSum());
}

il 4-4 GG i B —RPIGHHE B, BHTFHIEXEE R, X B
AR RHEATREPRACHR R 57 mapTolInt, Hgdg oyl Bk A th A B, 1% Bak | —A
IntStream Xf42, ‘BALE —/> summaryStatistics J5ik, XA G LR AN & Fh&AERSE LT
{E, 40 IntStream X ANFTA ICEFIE/ME, BeRIE., FEMEUA B S,

XL AE T ik AL EE [ Stream, 71 DoubleStream. LongStream fH#BRILI/SH ., 4Nt
TATGIHA, el B nin, max, average m sum J5 LR AL IIGTIHA, RIFE,
P AC TS B (R TR Stream AR EX EE 5k,

4.3 EFMBT

£ Java HAILAE BT575, EREANTTEAMEITT 4, HELTA M, X EHEE 25
AU SR I, ROh RGE T RESHENT H 2 P2 B, XN, Javac ekt & AR A,
gl 4-5 rh D5 5 RIEE B 4-6 iz CRUTE BTG5, it String, i A4 Object,

Bl 4-5 J5iLIAA

overloadedMethod("abc");

il 4-6 WA AT bk
private void overloadedMethod(Object o) {
System.out.print("Object");
}

private void overloadedMethod(String s) {
System.out.print("String");
}

BinaryOperator /& —FffEik(1) BiFunction 2874, S0 RUFMIR (Bl (U2 AU H R . Eb4n,
P BB Ik A& — > BinaryOperator,




Lambda 2% i 2 1) 2 7Y 5k A& % Bz 1 6R o4 1 2870, Rl tk, fF Lambda 2535 2N1Eh S 5
b it, 5Ok, BIER RTCAE 3 — A J5 %, 4> B4 52 BinaryOperator F[1i%
BEOm—AFRIENS . AT 3, Java #E 5 1 #Y Lambda 235 51 28 70 1E
Je e BRI R Bl DR T, Eedn, 5 4-7 £E 0 4-8 O A T i T R ERIE, da H R

IntegerBinaryOperator,

5 4-7  HH—ANEIHT5EAH

overloadedMethod((x, y) -> x + y);

B 4-8 PS5 AT SR

private interface IntegerBiFunction extends BinaryOperator<Integer> {

}

private void overloadedMethod(BinaryOperator<Integer> Lambda) {
System.out.print("BinaryOperator");

}
private void overloadedMethod(IntegerBiFunction Lambda) {
System.out.print("IntegerBinaryOperator");

3
MR, RINAFAEL AN EHITIER, WA "R BRI WTREFF AR, anfi 4-9 Fos.
Bl 4-9  FBIIEFEAI GRS

overloadedMethod((x) -> true);

private interface IntPredicate {
public boolean test(int value);

}

private void overloadedMethod(Predicate<Integer> predicate) {
System.out.print("Predicate");

}

private void overloadedMethod(IntPredicate predicate) {
System.out.print("IntPredicate");
}

{& A\ overloadedMethod J5 1Y Lambda FEAFRFNMIA A% 1 Predicate, IntPredicate {F
PR EAE VLR, fEiX B ARED Herb, WRRE OLEE LT AR B s, X, javac
G g, (EES IR R P I R Lambda 2% 38 5 #4508 I8 H . IntPredicate 3% f 4k 7K
Predicate, [K| i & s &% JoikAHENT IR/~ 2R o ALk,

1 Lambda 215 2055 il #% 4§ 74 IntPredicate &l Predicate<Integer> 3¢ %4 ] L fiff Pt iX A~ [i]
A, BTN g SR AR e Bt . 28R, A REART IR B A7ikihid
RPE, ST HALA “HRADSR0R”, NIEHER, M A aE R A E 7k,
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MIME Z, Lambda ZRMEAZKT, KRB EH B A7 X R HEREH, S AEE
A AL

o AERFA—ARTRERY HARZEAY, BB s B 1 BRI S B R S A
o WERAZAFREM BARIEEY, i BRI A RA T
o WERA A ATRERY F AR TY Ho s AR RIZE RO TG, IR A hdirE 2T,

4.4 Q@Functionallnterface

2.4 B ETHE A B 0w L bR#E, {HAR$E I @Functionallnterface (£ R, st |,
B3 PR BR B 1 8 B S 2 TS X TR

KRN 2 EBR? Javadh F 0, BARRES -AHE%, HAIFERLE AN THEH
Lambda Zik Az CREEAY, Lban, ALt QNI RIRefRAFE SAIRE, ERA -k
FodE D v Re4li )& 154 . java.lang.Comparable 1 java.io.Closeable FiJ& T X FERUIH I,

AR AR AT LUAR , kR B (RIS S B Z A AE SRR, e An 777 & rh iy B}
WG NATTE AN R B "TERIRAY, AR — AN AR B AR E, &4
ELEE?

— AR R R AL A ST AR IR,  bean—/ RS SC i, [FIRE, %%
R ARER— Nl S, RIS BT S ek &R 55— R,

1 Closeable F1 Comparable 5 F AN[a], A T 4 Stream Xf G2 wl #5115 LA & Fopi 42
H, #5254 Lambda FRiXN A LASLHLE . BAMFERNE ETFCID B E AR IR T R
k. Bk, BAERAEIN T @Functionallnterface EFE,

IR S5 ] Javac A0 — /N DR O 4 A bR B Dbk . An R EREAS g — - Ho
RA RS AR, EENRE AL R T, Javac iR . EAYRDR,
(i P EREIR S 55 & BLIR)

4.5 OGRS NE

WG 3 FIF RS, Java 8 WXt APL S RIUBUEE TR A S, BRI Java fEFREEHGE, (HE
—HAERFFE R JE Rl . BAORUL, (#H Java 1 2 Java 7 GaiFR3 S, ATEL
BT Java 8 LigfT,

M5k, R SE kA, HIEMbgmEEEHEE, TR A — Eh Java 1Y
S IATE . RAESI A B2, 4 enum, KRR IEACRD A G 3 A A S 5 A AT RE S
B, ATLARIE, HZEE Java 1 3 Java 7 5 HAIRD, 7E Java 8 AR AT AR iR L,




HEL b, Bk THREARIFEMZORE LG, X —RIERMELIL, 3070 DUHEA&R
BlEVE A B2 2], Java 8 Wik Collection $2 A3 N T stream J5i:, Xk BT A STHL
T Collection f3 H HYZEBLL G HIX AN HT 1. PO B AR, SEBLX A8 5 1%
(Ebdnch ArrayList HEHY stream J57%) st RERLRE(E m)8HE 70 Hifid .

BRABAE T, XA B R ARFTRE T b dIHe 25, (£ JDK ZHPsEHL Collection 52 AV,
{540 MyCustomList, HL{PBARFZIESLELH MY stream J5 1), X/ MyCustomList £F Java 8 H1
ekt i, BME A — A gRIFFRIRA, (£ JVM fngk MyCustomList 2, 2ma st
R 5I R R,

AT EHE = EARENE R, EE X ANRREE O, MIFEEALE Java 8 iR IIEIT
EEEE: Bikg

46 BINFIE

Collection % W38 i 7311 stream J5 7%, AnfaffEll MyCustomList JS4E 5Nt 1% 75 1
0L 4aiE? Java 8 3l 4n R 5 ik fRPLIZ 8 . Collection 2 N &R BT A NI T-2.
“ANRPRIEA SEB stream J5ik, REHTRAINE,” 42 0 HX RER 5 i IUPE BT ik, FEAER(]
B0, TR BEE NGk B 1, #RRTUAE FHIZ 5.

Iterable £z 1 Attt 7 —/~ERIN Tk forEach, iZ75iLIhREM for JEIRKA, (HZ LY
FP{E I —A Lambda 28 XAEA G A, i 4-10 JEeorm T IDK i forEach FSEELT A

B 4-10 BRiA 5770, forEach STH:

default void forEach(Consumer<? super T> action) {
for (T t : this) {
action.accept(t);
}
}

AR B2 ST e U A 1 5 3k A Lambda 6850 5, B 40X 4] 1 B gk ok
ARAH 2 T B B — A FHLAY for G-3RIk D Tterable X4, AR5 %) 45/~ JH ] accept
Titk.

BEAR AN 2, O (B S SRR SR WE? T Ak AE T AR BE Al I BT DG 7 default, X
A RBE LR Javac P EEFFE A4 DR IN—/S8 5 k. BRTEINT — /S8 g
T, BRINTT iR AEAR RN L0t 75 7tk A X 51 o

AR, 2 DA B R, BRI ERIN TG 75 R Red o IR 1269 5 ok g e -2 A 5,
IBEGR 102 S H A R R 5
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BAING BN ESHNA —Lefdb 2 ab, s E RIS GRE: HAES, E4]4-11
Wi, Parent 2107 LT —/NERIN TG welcome, TR HIZ 5740, K1k —418 8., ParentImpl

R LI welcome J57k, RIILE A SRAAK TIZEINTT 4.

] 4-11  Parent 21, H A1 welcome Jf&—ANERINT5

public interface Parent {
public void message(String body);

public default void welcome() {
message("Parent: Hi!");

}

public String getLastMessage();
}
FEG] 4-12 AP FRED, FATJFHBRIN T i, AT 205 .
Bl 4-12 7% AR R BRI 5 i

@Test
public void parentDefaultUsed() {
Parent parent = new ParentImpl();
parent.welcome();
assertEquals("Parent: Hi!", parent.getlLastMessage());

}

XA — % 0 Child, 4k& [ Parent #3210, IS ANMI 4-13 Fis, Child O SLEL T
H CHYERIN welcome J5i, FERELSEHIMT A, %05 E S T Parent (51, [RIREAEX /A
T, ChildImpl 28R4 SEB welcome 5k, R e HARWAK/R T D AYERIN TG i

5] 4-13  4k7K T Parent $: 11 Child 211

public interface Child extends Parent {
@override
public default void welcome() {
message("Child: Hi!");
}

}
LI 2R e R AN 4-4 .




interface Parent

- welcome
e S
interface Child class ParentImpi
- welcome
welcome from Parent

Class ChildImpi

welcome from Child

4-4. EBWFERRBE
Bl 4-14 P TiZE 0, BRI 2 8 F AR "child: HLtY,
Bl 4-14  JHH child £ ARYE RS

@Test
public void childOverrideDefault() {

Child child = new ChildImpl();

child.welcome();

assertEquals("Child: Hi!", child.getLastMessage());
}

BUAEERIN TG T M T3 R S 75 WA AR B o AR (T, — L5 2o SR 5 337
HeohgE, FREML R T, 5 4-15 Fnfil 4-16 JE R TixX A& L, B R AT
4% OverridingParent 1Y, Ifiif+& Parent [/ welcome J57k,

5] 4-15 T E welcome BRIASZIIAIAL S

public class OverridingParent extends ParentImpl {

@Override
public void welcome() {
message("Class Parent: Hil");

3
3

il 4-16 PRSP RAE T, A REINT %
@Test
public void concreteBeatsDefault() {
Parent parent = new OverridingParent();
parent.welcome();
assertEquals("Class Parent: Hi!", parent.getlLastMessage());




Bl 4-18 JE&/R T 5 —FhE L, SF AN | B )5 RS 5 BN Tk, OverridingChild
A B I A AR MERAE, &4k T child F OverridingParent /11 welcome 757, #x )&, 1A
FHIY A& OverridingParent Hif) welcome J572;, i AvAt Child 52 H Hr e SCIERIA G (FRADZanfsl
417 FoR), JRIRET, SEndue BN AL, Rh BB EERE (20E 45),

5 4-17 FEOES 74ACE: 0 AVERIN Tk

public class OverridingChild extends OverridingParent implements Child {
}
Bl 4-18 R E BRI IRSeSm T8 O g CRIBRIA DG

@Test
public void concreteBeatsCloserDefault() {
Child child = new OverridingChild();
child.welcome();
assertEquals("Class Parent: Hi!", child.getlLastMessage());

interface Parent

- welcome

P o)

interface Child class ParentImpi
- welcome Nl
welcome from Parent
o) =y
= R

Class ChildImp1

. class OverridingParent
welcome from Child

welcome from Parent

‘ﬁLﬁﬁ

Class OverridingChild

welcome from Parent

4-5: TEROBEERE

BHEZ, RYEE ey Ekd, ZHARTEEE BN R B RJeEr, SEmEk
INGET SR TSN B R . R RSk iedon TEOA T L RERI (LR 2
Ao [n)i,

R T — A E A FIF MyCustonList, %A —4> addAll J5ik, AnAHTHY List




AR T — /BN T 1% addAWL, %75 SR SR OB ERER S add T3k, AR
BB A BT BN IS, A2 Sk CA RIS,

4.7 ZEMK

B2 E4hK, FIA W] Rk 25 A8 0 S % A R BN T i g . Bean
i 4-19 ¥, % 1 Carriage 1 Jukebox #RA —/MERINT5 74 rock, BmIREH XMW E, £
MusicalCarriage [A]IF}S2EH T 42 1 Jukebox ({4 4-19) Fi Carriage (4] 4-20), BEFI kA
TWBANE ) rock J5 MR ?

5 4-19  Jukebox

public interface Jukebox {

public default String rock() {
return "... all over the world!";

3
3

{51 4-20 Carriage

public interface Carriage {

public default String rock() {
return "... from side to side";

}

public class MusicalCarriage implements Carriage, Jukebox {

}

BUF, Javac FEASHABARIZARARIE 3 O iR 5 s, RIHLgR 168 S5 . class Musical Carriage
inherits unrelated defaults for rock() from types Carriage and Jukebox, 44K, fE2k
S rock J5 A RREMEDLIX AR, Anfil 4-21 PR,

5 4-21 =2 rock Jyik
public class MusicalCarriage

implements Carriage, Jukebox {

@verride
public String rock() {
return Carriage.super.rock();

3
3

LB E A T SREY super 1, FORFFWIE 4% 1 Carriage i CHYEKINTG . BLAT,
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{5 super Sefl TREARIIACYE, ILEM (L) InterfaceName. super X AR B FR A 44K
B ACHE D75 1,

=R
AT TT LR T AR, 5 BLRAE % FAOK THOAT ASSI AR, AT = 4 ity
ALK

L RETHE O AnRAER AR BE A 5 IR S R 5 I5 7 W, 8 200k T LA 2 % 1 v
7575,

2. FRMETAZ, R—THOMK T H— 40, HMAEDEE T — B3,
W2 CTT5 iRk .

3. RAAN =, AR LRGN, FREATFESIIZT B, E2RiZT A
HIER 5k

Hr S —FHNE A T LRSI Ja ez

4.8 L&

TE#E N UL 28051k T — &5 A8, BESR T AR E M E L5, A6 Java 8
W A A2 IH A RoAS v e RS ND . BIZE A2 DR AL T 3R FR IR &2 EARR ThRE,
SR 2 EARRAELARTIRZ VR, Java RlIE 3¢ TIZIE S FrtE, X IER Java ££5 LTS 1
T C++ WREZ—,

BB R BRI, R2 ANChH 2 BHARIREAE T3 GORERIAK, A
REGSEIARR , BN i G TIRAIIZEK, ARG T Ct b 2 EARKII B R

G E _ERRMRIER S B LT R AR 2K, BUECH MR I, ke
Java 8 H1SLIL e MY £ BALKMH 2K, BARREIAATIEOINT i, ZIKRE0 Java 8
R T ZHIIE S IR, 2R C+ IIHA PR Z .

B AR Z B AW R B, F: AR 2 EAPOK, AR B R &, R

VAR B 728 e, FINRE L EAKK, FEXF [ BUSE A, TR AR e BRI DL AT A, i
TELLRTHY Java A el REFH AN TR IR A,

4.9 BFEOKESHIE

AT C 2 R LI Stream.of J57ARYIAN, # TRFX BTN 2H, Strean &/ MM,
Stream.of ;& MAYIHH AT . XML& Java 8 WA —SFTHIIE S4eE, SAERDRS
RPN RN B, AR B BRI & N BRI RS .




MHEGEES RAHER T 525, e -MaSRLusShdknLk. A, ke
—/NCE TR T, bedn Java 7 f S AR Objects 28, sl TIRZ THI %,
KT IR R E T A2,

MR, IR —ATTIEA T HIE SUE R A ARSI, AR Lk BOZRFIZTT iR FIAH S 2
Sk FRE—R, MARKE S — A TR, XG0T EABHIANRRD, AR A
W2 B EIRH T 1

Fedn, An R Q1 —/> iR S E A Stream, [ 2RA R Stream HHREA —/MX MR TS i,
XAELARTRAES B, SIATESE MY Stream X4, HeflRfH Java A UIMA THET .

Stream FIFH Al LA T-RIBBE BINLA AT i Fi 0I5 range Fl iterate
TR AL T P24 Stream FYHAh 55,

4.10 Optional

reduce J5 VAR — /N AL AR S reduce LA MFIE, —Fhanai i i LA TREA —
A0aGTE, B —FERNIATEZR MGE. EAMGBEEILT, reduce 12— {EH
Stream HAHTA ~TC3R. AR, reduce AEANAFIER B LIRIMGIE, XFMUk A E X
M, BEEF, reduce J57iR Al —A~ Optional ¥4,

Optional s A% 03 FEf e THAY — A et 27, SR nulU (B ARG Y nulL
AR L, %KX &0 Tony Hoare {24, fh i ik & H A—4 “Mr1E
AR AEA— B AR D LR 2 SO X b AR E— Bt AR, A
WATLE—A “OrEERAT R

MNTEHEER nilUEZIREAFAE, Optional X RAEH A ZEIX M, (£ null f£
RIEAAFAER BR [FEAET NullPointerException, — H 5|l —/~f¢fif null (EAYE &,
P LB, ] optional XTRAGWAHE: HE, Optional X GukIFNFE/F blid I 14
A Ao EE, DLBER ARG s Hok, TR —A 29 APLHRTRECHZERYIE SCRYTE, X EE
el 3 S IR S AR %

T FRATE (13 W] Optional XA APL, Wit & ths— TRk, (EH T ik

of , AILAMEEAE G H—/ Optional X4, Optional XfGuAHY T{EAYZ %, MIIXIE LA
WL get LSRN, Anfi] 4-22 FR.

5 4-22 67 FEAE R Optional X5

Optional<String> a = Optional.of("a");
assertEquals("a", a.get());




optional ¥} R M Al fE 2z, KB A — A% i) L) )5 empty, HBb—A T ik
ofNullable JUI| w] ¢ — /> 23 (A #4 #2 5k Optional X}4, il 4-23 JE/R T X A ik, [RINEIR
TE=AT59% isPresent L (IZ75 38— Optional X4 HEGAIE).

5] 4-23  QilE—/ Z2(f) Optional ¥4, HMAHELAE

Optional emptyOptional = Optional.empty();
Optional alsoEmpty = Optional.ofNullable(null);

assertFalse(emptyOptional.isPresent());

/1 Bl 4-22 g LT AR a

assertTrue(a.isPresent());

{# JH optional X} 4 110 5 2 2 — & fE I FH get() J5vkwil, S&ff F isPresent 44 7% Optional
& B A, i orElse J5 ik NIE i, 24 optional X4 Ayzsht, %77 didett T—4~
Pk, AR R AR E TR LK B, BRI AT orElseGet J5ik, 1Z kS —A>
Supplier *f4¢, HA{E Optional MG EIEAZEM A, 6l 4-24 JEoR TR T51%.

5] 4-24  {§i ] orElse Fl orElseGet J5 7k

assertEquals("b", emptyOptional.orElse("b"));
assertEquals("c", emptyOptional.orElseGet(() -> "c"));

optional X G AL w] LA T8 Java 8 AP, b n] F-FH AL, F il i 2 5 e —
Bro KRG 2 (EAHSCAIBREA , AR ST, TS B — T & nI {3 ] Optional
R

4.11 ZE o [E )

o (A FEA A EHIN Lambda 63555 F0 Stream, 411 IntStream w] LR EAR T} R4 MER
o BN EEERE O E X EE AW T, FiikAE default LB HATZE .
o TE—MARREAZ ARG LT, £/ optional ¥R EERMAAEM null 1A,

412 43

1. 7E 181 4-25 Fii 771 Performance 32 M JERE |, 0 getAllMusicians J5{:, %75 8:5% B
BHTA ZARK 470 Stream, ARG RPN, WK BB SRBA S T 4% fil4n, 4n
R getMusicians J5 3R [l 52 HURBA, I getAllMusicians J5 73R [l FRIA 24 F1 SRBA K I
wneng - Hik, R% - EREFRAE,

Bl 4-25  FoRE IRV N
[** EHE N FR ERKINH I —E R s +/

public interface Performance {




public String getName();
public Stream<Artist> getMusicians();

}

2. ALY B T AR A BRI, REAS S BRIA 5 ) equals B hashCode 757492

3. 1§ 4-26 Fi /s Artists KON T —HZEAK, EHIZAK, (E4F getArtist J5 ki ol —
/> Optional<Artist> X%, AIRRESIEABIEEN, RIEFRAICE, GNGRE—4 %
Optional #42, Bb4l, LT HAL getArtistName J53%, PREFFHRINIIT A,

5 4-26 & ZANEARKN Artists 3

public class Artists {
private List<Artist> artists;

public Artists(List<Artist> artists) {
this.artists = artists;

}

public Artist getArtist(int index) {
if (index < 0 || index >= artists.size()) {
indexException(index);
}
return artists.get(index);

}

private void indexException(int index) {
throw new IllegalArgumentException(index +
"doesn't correspond to an Artist");

}

public String getArtistName(int index) {
try {
Artist artist = getArtist(index);
return artist.getName();
} catch (IllegalArgumentException e) {
return "unknown";

}

4.13 FFrs

o ) A AR 2 S AR ) R AR, R IR i o i T ik 26 B &g 805
LR R, A nlRE, FARF—RIHE, BbITe O R RS R,
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op
Bk

B 3EANA T EALMEZI, FELE, Java 8 MEARAISHEA X LE, BLERM
AT B —Le s R L T, AR5 AR Collector 2, R FIB S HRENBH LI,
ERTLAH B KK AE Lambda Zk AR A 1URD, 965 KR 2 & 2R LRSI,
{175 745 DHRELL AR 7 SR AR ZRY IR . AR ST AR A 2R — L Ry 1, b
g R TR, LA —254 I APL,

5.1 7ik5lH

L AREC S %, Lambda Fih: A —/% WA . Lambda AL HIHHAS 5. b
MBS ARKAINE 4, Lambda FUFEARANT

artist -> artist.getName()

X R An i, B Java 8 A HARME T ARG EL, MIEZ &R, WIRF HE
MEeAF ik, MEEsIHES LAY Lambda FRikA, RAS40F

Artist::getName

brifEi%{% 4 Classname: :methodName, TEEEREME, BAXE AN HEk, HATEEGM
InES, B B HZ G . BTGRP HE T F Lambda 2638 50 1 —FR&5 4,
EETEM ALV, FLE{EH Lambda 25k A0H 75, sk aT LA 5351,

Fis R BCAT R 45 5K, AR R4 ] Lambda ZA 0B —A> Artist 3152, wJhE
KBTS
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(name, nationality) -> new Artist(name, nationality)
RSN, BRI 5.
Artist::new
X BRI A EL R AR R, 1 HLSE 5y (332, Artist:inew SEZIG R RR T D10 A2 E O

—A~Artist MR, BT RICHR ST O REE. 5 SRRty
RIESIR S 2SR, i AEERT T IERRY R D .

W RTCAR XA B A, TR EIE T — A7 B B S
String[]::new

MILFEF G, BATTRHE A GRS [T i5 00, HE RIS ERE L6, —FF
IR Java 8 I, AALNACE R, FiksI HBERE “sGAERE". 8L, T
fiEdn el f Al Lambda 2B CLE ARG EAE —AEEX QAR 2 Ja, XM EES I ER )T
AUtfg “TREEET.

Hol, XAREEE, E N, kB HFamx -> foo(x) Y Lambda Fik M,
FUE A T35 foo e—AEIY, ko IR R T Aef s, fefit 17— FhiRi s
Eme.

5.2 JTEINF

BIb— AR S T A FI N A AR e S LA R FFHES . 138 rTREs S, —
Se A AR b (ST R R HESIRY, Ebdn List, W% —LEMETCFARY, Eban HashSet,
BN T R ERE I, U )RR 1R S N 2,

HMWER, Waf R, BAGRHPRITCHEARRELI T LA, XFRFFRA & R A . H
BN PR 7 SLARAS T B IR SRR 1

TE—NH P A G — A, b T ke R EURFHES, Bk, 6 5-1 agfen
SR LA,
B 5-1 g M A 7 i it

List<Integer> numbers = asList(1, 2, 3, 4);

List<Integer> sameOrder = numbers.stream()
.collect(toList());
assertEquals(numbers, sameOrder);

IR A ARG TR, LA BT A O 7R, HashSet it —FPC P&, A
BEAREPRIER] 5-2 Fospfe kARl i o
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5 5-2 MR ASRELRIE Bkl

Set<Integer> numbers = new HashSet<>(asList(4, 3, 2, 1));

List<Integer> sameOrder = numbers.stream()
.collect(toList());

/] EWTE ARSI
assertkEquals(asList(4, 3, 2, 1), sameOrder);

R B AU RS & 2R Z I ket , T ELIRIRHR B T — A PR i . A

ARGRTFH, (X R EGR &R, A 5-3 AR,
B 5-3 Az BB

Set<Integer> numbers = new HashSet<>(asList(4, 3, 2, 1));

List<Integer> sameOrder = numbers.stream()
.sorted()
.collect(tolList());

assertEquals(asList(1, 2, 3, 4), sameOrder);

sAE

=A<

—SErh ARIES TR, LASHE MO I, WRAHS R ER A Y, Xk 2% TR B

TR ARERAIRA TR, HERE TR, &— B 5-4 Frosftid, il

Py
HAg

7 HashSet rid A RETC 3R, (HXF I A REVE I AR i%, K4 Hashset & TEFIT, £

M TwRSHEIENG, REIEA DRI,
B 5-4 A5 b ST AR 158 AT A TE BT

List<Integer> numbers = asList(1, 2, 3, 4);

List<Integer> stillOrdered = numbers.stream()
.map(x -> x + 1)
.collect(tolList());

/]R3 T IR
assertEquals(asLLst(Z, 3, 4, 5), stillOrdered);

Set<Integer> unordered = new HashSet<>(numbers);

List<Integer> stillUnordered = unordered.stream()
.map(x -> x + 1)
.collect(tolList());

/] WA S RIE

assertThat(stillUnordered, hasItem(2));
assertThat(stillUnordered, hasItem(3));
assertThat(stillUnordered, hasItem(4));
assertThat(stillUnordered, hasItem(5));

—LEREEA PR LT BIER, A unordered J5 B IR Fr ik RE Mg R 124 1m )

LBV EAS R TER i L8CR T Ry, bhan filter, map I reduce 45,

EN

BREE LMK ERR
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XAk AR AR, b anfE A JF 47 R, forEach U5 ik R RE PR UIE T A
PR E R (5 6 mATFEAMITIE X LEENR ), AR FERIEIR I FHE, BiZE M
forEachOrdered J5i, CAalRIHA.,

5.3 fEHWE:S

B TAT AT T collect(tolist()), fEGAERTIF, AR, List EREM RN MR A A4
BRI B A ARRV BB ZE K, (HRAE R ATEA EINGE A  HAb(E, Ebdn Map 5§ Set, &R
B i — /N 2B R AR B AR R ok

A S 2T, R BRI A, BEREFINT X B — A S R (AR IR, reduce
BB — ARG, HARANFSZEEBEES.

KRR E, —FEHR, WRA R AR, AR Efes collect J5ik, BT
AR P ME R E T .

Prfe 2 O 24t T — 2 RS, LEIRNTERER . AT RGIID RIS 2 A
M\ java.util.stream.Collectors i S AN,

53.1 EmmEMES

ALl L2 LA B b R A, ELAnRTTE B4 WAL Y toList, AERK T java.util.List 2%
ML, B4 toSet Kl toCollection, 4y RilA:pK Set il Collection Zefysifil, FIH ai AL,
RELVF TR 2T ErvsEIRE, (A —LehtE, FERSER N EA—Tbn:

« CAHREAEEHER, FILHERARESEESEA;

o A LT RIBERIREE, BAFEER—E;

o BTN, FEXEARARRE A IS .

WHFOUT, OV A I T 2R G 2 A IE BRI A A R R 2T

List<Artist> artists = new ArraylList<>();

HAETR toList H# toSet Jyiklht, AFHGEHFERMMIAM, Strean RE/W)E A AR
PRIEH T AERIRT, A4S RS PR anfa{f ] Stream R AEFFATICERAAR, WHEIFATIRIE
MIEE RN Set, FIME R % 2 BAH %KY Set 2L FE 2 AR,

ARER XA RAERIR UL, IR B — /M RE SR A WURE, IR TR E iz A

R, Ebdn, VRATREASSA(E FH TreeSet, A& HAEZEETY G A 3 hIRds & —FhR R
Set, BLtiEk AT LAf# H toCollection, ‘% —/NEAEIEAS S, KOIEES (WH5-5),
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R

5l 5-5 f#iH toCollection, I AKETLE

stream.collect(toCollection(TreeSet: :new));

5.3.2 HMIE

B AT DA A S S5 Lk A B — A (B, maxBy F1 minBy VR FH P42 SR RE S (i A A ol — /1
{E. 11 5-6 JRoR T anfar 4t 5 8 2 B RPN . Bl —/> Lambda Fik A, 5 EAR KW
B ABCR, SRJRE ST AR, TRRELARER A maxBy UG BEES

il 5-6  HRHH AR 5 B 22 AU SR PA
public Optional<Artist> biggestGroup(Stream<Artist> artists) {
Function<Artist,Long> getCount = artist -> artist.getMembers().count();
return artists.collect(maxBy(comparing(getCount)));

3
minBy BRANEMI T4, ARk iR/ MER)

WA LY 4SS Sl T — 2 RS E . LRl — AR LR i B S 5 -k
EBE, il 5-7 PR,

Bl 5-7 R —H L4 Ll B AP %
public double averageNumberOfTracks(List<Album> albums) {
return albums.stream()

.collect(averagingInt(album -> album.getTrackList().size()));
}

AL R — 4%, 3L P8 1 stream J5 7% Lk 2 & £ IR, 2R )5 TR collect J5 7% I 4R &5 R,
averagingInt J; %% —/> Lambda Z&A NS4, RHEH TR — 88, AamitR
8, B double Fil long AU AT BT, HINERR IR TS A B R 2R,

o 4 TAT LRI — SRR IRINE, 40 IntStream, ARC(EIETRE L T —LeHIMNY G . HE L,
Java 8 AR HE T HESE MM THRERINCSERS, 4 averagingInt, wLJL{di A summingInt & H
#y kN, SummaryStatistics Ho ] LA{# FH summingInt Az H2H AW,

5.3.3 #iEair

BAN—A TRV E R G e R E A . RIZE — D ERK AR, el fedsd
P H A R A, — SRR T, B—aEao 2 NI RBA . AT e vt
TEE, o lidiE ERWREREK .,

(H XA IR R A R, HOE, b THITMIGLIE 8 e, JEAMAR. Bk,
IEBRER A, AR DECERATIXARAIRE, DS ERIIR,

S RAVEXAE— AW e85 partitioningBy, ‘BEZ—ANE, HHFH 0 RME S (AnlE
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S1FER). LA Predicate AN — R LI A . JHRAEA IR —
A~ Map B|FIFE, L, %FHTF true List I, Predicate jR[A] true; StH:fth List Hr{7y
JCZ, Predicate jR [A] false,

true:

O partitioningBy (is O)

O false:

5-1. partitioningBy =28

EHE, BOTRATLCR RN (B2 AR ) FIMRER T I8 T (eI, 2y Hef Btz W]
ERFRA NG T . I 5-8 P,

il 5-8 K ZAR GBI 57 B ARBA R T PR 5
public Map<Boolean, List<Artist>> bandsAndSolo(Stream<Artist> artists) {
return artists.collect(partitioningBy(artist -> artist.isSolo()));

}
T LA FH 575 AR Lambda 263558, 4nfsil 5-9 FioR.
B15-9 fE ML IR ERFA A Strean 5y B RBAFIMIE KT Fi 5>

public Map<Boolean, List<Artist>> bandsAndSoloRef(Stream<Artist> artists) {
return artists.collect(partitioningBy(Artist::isSolo));

}

5.3.4 HESA

Bt o A — R B AR RIEE SRR, SRR 2 B ture FII false sy Ala], mTLAHE
FERE S S . AL EA —/ T ARALRAIRE, T DA 2 i SRR L4 oy
. REanfi 5-10 foR.,

B 5-10 {EH BN Lo
public Map<Artist, List<Album>> albumsByArtist(Stream<Album> albums) {
return albums.collect(groupingBy(album -> album.getMainMusician()));

}

e
1t
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A — A%, AR collect 53, fEA—A U, groupingBy W44 (4nl&l
52 fiR) $Es A sr R g, FSR3TEOE Sy 4, wb{% partitioningBy —#¥, %% —/
Predicate X} GO RF 4 #iE 47 K ture FI false B4y FATIE FI Y 43 JE 2% & — 4> Function X
%, Fnomap F1EHRI—HE,

>
Q groupingBy (shape) »------

O o-

5-2; groupingBy ITE=28

B FTRERNIE SQL HHY group by #21E, FRATIHTT R AN KL — /M,
R AE Stream 2P SKBL T

5.3.5 Fff&
REWHE, WERHRIBIREE A TIERSGE R FFH . REERNEES 5HE—7k
LA SAK AT A — RPN, UL Ler Ir Be {5, BRI

. "[George Harrison, John Lennon, Paul McCartney, Ringo Starr, The Beatles]",

fE Java 8 B AR EAHT, SLIIZIHFREAIICED AT REANG 5-11 FroR, Sl W&, i H—
A~ StringBuilder X4 RidFEER, H—LABUHE —AZARKIIL T, BINF| StringBuilder
P8

B15-11 ] for FEIMERIMEARK M4

StringBuilder builder = new StringBuilder("[");
for (Artist artist : artists) {
if (builder.length() > 1)
builder.append(", ");

String name = artist.getName();
builder.append(name);

}

builder.append("]");

String result = builder.toString();
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BAR, XBARIARAEFE L, RA P HER, R X B T 4r,
Java 8 SR BERYTRANCAE 23 sk AE S H S MY ALRD, anfil 5-12 Fos.

51 5-12  {f AR S H AL EAR K k44

String result =
artists.stream()
.map(Artist::getName)
.collect(Collectors.joining(", ", "[", "1"));

% HL{EH map IRAESEEUVHZEAR K4, SR Collectors. joining WeBEim R IIE, %751
W[ N — /MRS R —EE, FUUEA PR R (AL BEICE) . AiSFES,

5.3.6 ZHEUTERE
BARREERRINI&FINUES CAMRm K T, Handekeld ek, SBEE®RK,

ZATHEAME LB LA, BUERZ BT R — N EARK TR, — AR
77 SR AT T A 05 B e R T, anfil 5-13 Bow.

il 5-13 R ZARK THERIE R
Map<Artist, List<Album>> albumsByArtist
= albums.collect(groupingBy(album -> album.getMainMusician()));

Map<Artist, Integer> numberOfAlbums = new HashMap<>();
for(Entry<Artist, List<Album>> entry : albumsByArtist.entrySet()) {
numberOfAlbums.put(entry.getKey(), entry.getValue().size());

}

R RE AR, (HAG SAAAELER, X B o a2 AR, ANRE A shid
fritigft.

ix HeBr BRE B ESR, & F groupingBy A — AN ER K A K —A L5
A, DWEEMEHUE AT UL T, F4F, ZORECRRM T — A X I E S
counting, (T, "k FARICHDE S A 5-14 FrosiIrE£-,

Bl 5-14  (EHBEE R RGN ZR KA EHEL
public Map<Artist, Long> numberOfAlbums(Stream<Album> albums) {
return albums.collect(groupingBy(album -> album.getMainMusician(),

counting()));
}

groupingBy JEffTL Ry B, HER S 5y 2 eR L getMainMusician $R BERYBE(EAHOCHR, 24
JE B T 5 — U RS R B TR, BeA PR RS A — A Map,

IAMTEE A, FRINIAERA R AL, AREERRLEA, ARG
CARIRITEI 5 i Aok, Ses Loy e, SRIGTRIAREA s map HiufE, 4nfdl 5-15 Fom.,
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il 5-15 T R ok BN ZARKAI L4
public Map<Artist, List<String>> nameOfAlbumsDumb(Stream<Album> albums) {
Map<Artist, List<Album>> albumsByArtist =
albums.collect(groupingBy(album ->album.getMainMusician()));

Map<Artist, List<String>> nameOfAlbums = new HashMap<>();
for(Entry<Artist, List<Album>> entry : albumsByArtist.entrySet()) {
nameOfAlbums.put(entry.getKey(), entry.getValue()
.stream()
.map(Album: :getName)
.collect(toList()));
}

return nameOfAlbums;

3

L, BATATCAFfE A — /W ss, gnSHEAr, H, ERGHTAEMRDE, &
e 5E, wILAE H groupingBy Hf L M5 5 4H, (H& H At A4 —A4> Map<Artist,
List<Album>> Xt4:, ‘BN ERFKFUMLI L HHIFCHGH R, (R ARRANTEER, &
TR - NS TRAN IR,

LI, FATRIE AR 2 s LR S M A LR A SR, X BN RE L GE TR AY map 12
&, B A&t groupingBy A= B, FATFEEA —FiJ5i%, LA U groupingBy H5 &
HMEL RO, AR B A AR

AW SR AE R A ER —RIR T . XETERAET, —MEH 5 —A BRI
#b, Oracle 23 RIFIMFIE ML EIERNXFEOL, AFMEH T napping B HE S .

mapping FEVFEWCEE &5 % & LR ATIRANL map HURME . (HRTFEIEWIMER T 2AER A2
FAREEEAR, Eban tolist, XEEIIEZHIR DS BIL, fAAMBKLIETLYS,

mapping AL Fll map J5ik—#E, $:%2—> Function X4 AEN24r, S EH AR RS0
% 5-16 FR,

Bl5-16 fF A ES KBNS ZRKLHA

public Map<Artist, List<String>> nameOfAlbums(Stream<Album> albums) {
return albums.collect(groupingBy(Album::getMainMusician,
mapping(Album: :getName, tolList())));
}

XSG BAERAE 78 AR, LRSS R — 15, Xy
TETa#ME B, WG R R AR —FRIAC Ty, T IR & W A R 40 &5 2R I Iic
Ji, ENSES T B TR ES . XFA A ABIEGRIT A, (R EN/E Strean 285
SREON(SIEE T 1L N

FRLE S FEA ST Tk il ER 5k, 41 averagingInt, summarizinglong %, Fs b
¥k Stream LG ERSENAY, B el TR TR el 241 FHBCER R E .
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5.3.7 EWFEFI U ES

REEAE R AR VER, Java NE RIS CEM 200, (HWCEE S HESEA B & i
(), JDK $E LA SR S A T 2R IR, e T LLERI A CRINEE S, i HLg filke kA0 24
I, e AT RPN A

P AT REEESICAER] 5-11 h, AnfalfE ] Java 7 EB TR, RETEAIEAMME, LR
BLFAXBARY, 2 Al Y B 88 KL A RS ZhRE. 18 TR rh A 2 SEX AR,
JDK B4 T —/A 52 LRI Joining, X BLIURN TR Efill e s, LAk
AT FH Java 8 e fiAUHT DD REK FAL I B ALAD

5] 5-17 S0 7B 5-11, R T ANMAILE Java 7 kAR
5 5-17  fdi for fEIAFN StringBuilder XML EAK IS

StringBuilder builder = new StringBuilder("[");
for (Artist artist : artists) {
if (builder.length() > 1)
builder.append(", ");
String name = artist.getName();
builder.append(name);
}
builder.append("]");
String result = builder.toString();

AR, FTUME map #2:0E, BEEZRKRMS AR E ZRK ARG, 6] 5-18 R T
{81 TR map R EE AL IR HIACRD

{5 5-18 {#i F| forEach [ StringBuilder #4XAL EA FHE 4

StringBuilder builder = new StringBuilder("[");
artists.stream()
.map(Artist::getName)
.forEach(name -> {
if (builder.length() > 1)
builder.append(", ");
builder.append(name);
s
builder.append("]");
String result = builder.toString();

FERZWG A, SREE A R 2O A A 2, RHEARRDREREGE B — i, Wi
forEach iRkt A iR, X RN TBE LA A @SR ELEARD 1R 5 150 BERAFE

Y HALE BRGNS, RS 2ol i b OARHRIER R IZ A, sk
FAF S BRI Rl reduce, (f1EH5 5-18 RIS EAYANT

e
it
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5] 5-19  {#i F] reduce F1 StringBuilder ¥4\t EARZ 4

StringBuilder reduced =
artists.stream()
.map(Artist::getName)
.reduce(new StringBuilder(), (builder, name) -> {
if (builder.length() > 0)
builder.append(", ");

builder.append(name);
return builder;
}, (left, right) -> left.append(right));

reduced.insert(0, "[");
reduced.append("]");
String result = reduced.toString();

TS RAMUL A L E A SRR A 5 5 IR, AR A A, fRED RS R EL LA
RTSE A RE, LEFRAERBERE LB SE, FRTHE G F—+, EBMH T stream F1map J5
2, reduce 1EA R ER K LTIFR, ZRXKEGEZRKZEMH ) ok, HE0IE—
/> stringBuilder Xt %, %% % A& reduce #AEMI 4R IR A, 4R )5 H Lambda 2635 508
Ik 2 3%E B 3 builder |, reduce $2{ERYEE =4S $th & — 4> Lambda %A, #EZMWA
StringBuilder XG4y, WME LK. Bl ATSAIEE .

FERE TORMIE M, FRADERMH] reduce #1F, AR AL TR ARD R R —%
HIREAME ] —/> stringCombiner JOUHAHTT TG . HEDAnfs] 5-20 AR,

51 5-20 {3 ] reduce 1 StringCombiner Rt AL ZAR KA

StringCombiner combined =
artists.stream()

.map(Artist::getName)

.reduce(new StringCombiner(", ", "[", "1"),
StringCombiner::add,
StringCombiner::merge);

String result = combined.toString();

RAERBGFE AT LG KA RE, HH R TIERE —FRry., FAEM reduce
VR Bk 42 0 4 B A7 1 432 B — A~ StringBuilder Xf 42, Anidhix IRk A4 R ME LA S| T
StringCombiner.add J5ik, MmN/~ iE 4 e VE#E StringCombiner.merge J5yEACHE, il
BA VAR B RIXLET %, Je Gl 5-21 ) add J5 %944,

il 5-21  add J5 3R MIEHE BT TR TR RIS R
public StringCombiner add(String element) {
if (areAtStart()) {
builder.append(prefix);
} else {
builder.append(delim);

}
builder.append(element);
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return this;

}

add J5 P AE R HC SR VAR BRZE — /> StringBuilder %142, AnSEWIFFAGHEITIER:, WIFE
HITEARNATSE, S NAMSRERE, ARIEFRIEICE. X BiR Bl —A4> stringCombiner X}
G, BAIX AL reduce $RIEFTTREAIRAY, AR RIAEADEHL, PERRHRIEEE
45 StringBuilder X4, 4nfil 5-22 ffiw,

5l 5-22 merge J5 LW/ StringCombiner %4
public StringCombiner merge(StringCombiner other) {
builder.append(other.builder);
return this;

3

reduce {y BRI A B 2 — /NP R ZEA L SR T, M EAEF 5 IH A toString J5 ik,
A LA R ATk b, X RER, TR EHES AT reduce D, HE AR L ER A
Collector API gifT I (4nfl 5-23 FioR) o

51 5-23  {#i [l reduce $#1E, B T/EfCHEZS StringCombiner X4

String result =
artists.stream()
.map(Artist::getName)
.reduce(new StringCombiner(", ", "[", "1"),
StringCombiner::add,
StringCombiner: :merge)
.toString();

BEMREEERCLRERLEET, BEERFHEERGREM, Wik, ROTHEK
reduce JVEE AN — /MG LS, (ERRF AT (AT b 5 BREERE FH . AWK ax AN W 46 2% AU 1
StringCollector, ikFRATEAIMADAE HX /AN HTRICEESS . anfil 5-24 FioR,

Bl 5-24 I E HIAIHC B RS StringCollector W B 45 Hi

String result =
artists.stream()
.map(Artist::getName)
.collect(new StringCollector(", ", "[", "1"));

BESR 25 B A X777 B B S R R AR PR SE T 2 IR 6 3%, MR P A 20
StringCollector XfRAEMINERANYT, BFHESEH HoAth Collector X4 AT A —HEM,

Sk LBl Collector #:1 (f3 5-25), FHT Collector M X FHZAY, Fbefdifie —LeH
(LY EESIUR

o fRlEETCHEMIZA, X B String;
o ZMEAYA StringCombiner;
o BHEERAIIY, X HRIRAE String,

s
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5] 5-25 E XL FRERIES

public class StringCollector implements Collector<String, StringCombiner, String> {

— /RS PR R, B e —A> Supplier, X AL ik, Fﬁﬂ€ﬁ1§E2§ , fE
XA, FkAE StringCombiner, Fl1 reduce #{EH NS — />S5, gﬁ%ﬁ;m
FE (Anfl 5-26 FiizR) .

5l 5-26  Supplier &Gl FRAYL)

public Supplier<StringCombiner> supplier() {
return () -> new StringCombiner(delim, prefix, suffix);

3
AR, —ABE, AR EIRSELTIEN. mTBEES LI
Wk, FRAMERORICERIEAEMN /%85 L (Lbdn stringCombiners) JEATHEAT,

WS B i — LA R B, RN TRk 2o, TP A TE T o e 2o, et
MEARER R . WOEERAE—TF4R, Supplier SEBIEHITAIA S (ANl 5-3).

Supplier Q Supplier
ke O wH

5-3: Supplier

W 4 35 1) accumulator fJ1E FFN reduce #R1EIIEE 28—, BE A& ZHifRIEREE 1
FRYEE, ARAREGE, X2 C41E StringConbiners [1) add 5 R LA HL,
HESI AT (el 5-27 BioR) .

f5) 5-27 accumulator J&—/~ER%L, B2 RICESINBESS

public BiConsumer<StringCombiner, String> accumulator() {
return StringCombiner::add;

}
iX B[ accumulator SR IIE S IMA T ZH (40K 5-4 FiR).
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Accumulat(y it V\((umulator

2

2eae 3 D
2y Ay 2y

O

5-4. Accumulator
combine J5{%fR(% reduce #VERVEE =45k, WERAMANRE, RANFREHHLAH. FHE, &
AT AL FA T2 LB Ti%hRE, BA%EA StringCombiner.merge J5{ihfT 1 (4] 5-28).

{5l 5-28 combiner & A2 Bt
public BinaryOperator<StringCombiner> combiner() {
return StringCombiner::merge;

}
FEWCEERT BE, 7 &30 combiner Jyki bt & it — AN ds, HBIHSE REI— &bk (an
& 5-5 Fi7R) .

=4

%

Pt \ Combiner

21

O
O

& 5-5; Combiner
EATRRL IO, (R FHBCER 2T, BEARERE— U toString J5 i NIRE] 5 3 B A
Ui, X 5kHE StringCombiners AHpl T HA TR ER T4 8 (Al 5-6 FiR).

Finisher

o
=

oy
3

OO0

5-6: Finisher
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W SE 2 Finisher J57L1EMIAAIR . FMCLBRA AR MA - ER S S, HXKEAR
RPNVEBEARASER, KR T fintsher 753k, DMEREATHAR, (EIRATAECIEF 1T
FEA AR AR A, X B AR,
i T SRBL fintsher 59k, HUTRRHZARIE(RELLS D2 SCBL tostring JivAHD AT (fi] 5-29),
5 5-29  finisher J5 ki MY B VR A B & 4 R

public Function<StringCombiner, String> finisher() {

return StringCombiner::toString;

}
Mg Ja R T2 & rh R BB AR

KT ER, BF—S—HEARL, IBEE4ie, FEE—dimR LS R, HELe
AL HE Mt fl, characteristics J5iiaE ) T,

EXEIRALEER, XA REZEHE, il joining ES I HRSLIEE A HA
PEE MU IN A StringCombiner Bl RKAET A H, BIFLL RGEVEEA RIS, Java
8 f5—/~ java.util.StringJoiner 2%, ‘CHIYERIFN StringCombiner —4%, AR API,

X Lok >R T2 H A OUE TR E SR & 10 TARIREE, i B/ TR Ihissms A
CHNGEESS . FRRLEIRA B CAESURNIZ, AEMNEA TR — I HIE, mirfEr s
AFIFRATRBEXFMRIER, BFREEH A AR

LA stringCombiner Shfi], WeSElERIZE G FIFA IR OIEIE (75 R) A—Ff, AR
W SRR A AR, WA AT R G, AR 20X bl DU A o, 5 WIS SRR VR R B —
BHRT O AT E

W IR R A SR G — HER E A A T RERY. F b, ARWUEER RS RS ES,
Ebdn toList W BEgs, whld T X AL,

BEi}, finisher ik AT BT ae MUE MR ME, FIER M, DRI finisher 57k gt
identity A% BIREIEASEME, anFax e, oo mt R Lt IDENTITY_FINISH [ 4f
fif, FEA{HFH characteristics kA,

5.3.8 FfUrEEEHI T — 1L AbTE

R Z AT B RIIIRAE, E I 2 oA, HAanRprAEh B DN e E Hil— AU dE
., AEE—THMBRR T L, S BAN L ZEMBRETNESNNR, LA HE
AT N 2 AAE BR A, AR AR N RO A SR EE S, xR R R A SGE

LR, RGN XS, TEACAH B LR, XM ERAAE T,
{HEMEEaL, WA TFEEH— LS. REATLAE reducing Wekds, EAR LI
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AR VERR i T4t — kB, 9] 5-30 JEOR T Anfal ] reducing WA 854S 4 ER AL BB T o
f5 5-30  reducing A il B s AR {5 2

String result =
artists.stream()

.map(Artist::getName)

.collect(Collectors.reducing(
new StringCombiner(", ", "[", "1"),
name -> pew StringCombiner(", ", "[", "]").add(name),
StringCombiner::merge))

.toString();

X R0 P AE ] 5-20 1 EE) B B T reduce BRI SR BLIRAR, X AN TS A R R RE R .
[X. Bl £ T Collectors.reducing {58 A28, KA AR P BA T ECIHE 7M1
StringCombiner, ZIRIRBEXFEHETHE] T, S&EILEL, AN XFHAIE
WA, X TR I SRR B R 2 —

5.4 —LEiRAy

Lambda ZiEXAI S I AMAHES) T — L8 IEBMA SR A 28, LEIRMDRE R Map 2y — 2L
ft.

Fysdt map I, 25 (E THE B AR I RIIRAIE 2 —, — A LS Bl o SR — A~ 2R A7
TEGEHIALER J7 AL ST I Map IR, ACRBEAIE], B — AN E IR A,

{RIX {1 Map<String, Artist> artistCache & M ZEAt, FA 1%L BRI 1R IEA
WERKGEE, REGAraeanfl 5-31 s,

51 5-31 {1 B AT 22 (B I 7 A7

public Artist getArtist(String name) {
Artist artist = artistCache.get(name);
if (artist == null) {
artist = readArtistFromDB(name);
artistCache.put(name, artist);

}

return artist;

}

Java 8 BIA T —/N¥i 1513 computeIfAbsent, i% 757545 —/4 Lambda AR, EHATEIEN
f#i 1% Lambda Zib 2 RHHE . (EH1Z 5%, 1R LR RIS E 5 24 F1 5-32 Bz,

5] 5-32  {fiJf| computeIfAbsent £ 1f

public Artist getArtist(String name) {
return artistCache.computeIfAbsent(name, this::readArtistFromDB);

}

i
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YRATRER 7 BEAE A AAFAE AT, S Map 2 0397181 compute Fil computeIfAbsent 5 RE

PR LB

ETVE, RATRESIRIE/E Map kAR, i ZcAIM = value J5 53R Bl —/AMERIE A,
SRIGIESES kA, XAEMIARID AN Bk, (6] 5-33 JEoR | A2 RLUeit A 280 —Fh 5%, 6
H—~ Map, RIEFHHENERKEHEIIER,

f5) 5-33 —FpILRA AR Map (Y55
Map<Artist, Integer> countOfAlbums = new HashMap<>();
for(Map.Entry<Artist, List<Album>> entry : albumsByArtist.entrySet()) {
Artist artist = entry.getKey();
List<Album> albums = entry.getValue();
countOfAlbums.put(artist, albums.size());

3

U R, Java 8 A Map #3211 3914 7 —/ forEach 51k, 1% H:8:5 —/ BiConsumer %} %2
S QZHREZHA2H, RBREIZ), @Ak~ eSS TR, XTmW
EERIES % 3.1 1, IS E SRR 5-34 B,

B 5-34 i HINERIE A G Map HLHIE
Map<Artist, Integer> countOfAlbums = new HashMap<>();

albumsByArtist.forEach((artist, albums) -> {
countOfAlbums.put(artist, albums.size());

s

5.5 ZE &AM

o LSRRG ik =157k, JEan: ClassName: :methodName,
o W BESS R SRR R AL, & reduce J5 kAL,
o Java 8 $@fl TIEE LR as A 55K, RN AU P B e SOCEE &

5.6 %3

1. FiE5I A
s 3 F I E-, ERDG S AR S LT ik

a. K B map 751
b. {# Ff reduce SZF count J5i:;
c. [#F flatMap 4253,

2. &g
a AT RKNERSE, 2 B A E RS 3 3851 reduce @[ s 5 se B,
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SRR —F SR W SRR A A, WE—Fho5 ek E R e LT
M2 BCAR], %75 EEMIESR EI{E A "Stuart Sutcliffe",

Stream<String> names = Stream.of("John Lennon", "Paul McCartney",
"George Harrison", "Ringo Starr", "Pete Best", "Stuart Sutcliffe");

b. RiE&—/TCE A IR, RS R H B BSEmAT, WER EE A —
A4 [John — 3, Paul — 2, George — 1] ) Map:

Stream<String> names = Stream.of("John", "Paul", "George", "John",
"Paul", "John");

c. H—/~E il 4 2% SEEL Collectors.groupingBy i?%& NS — ATl g,
BBl — AN A A EN A, BI7E IDK AUIRRD, X 21EsE] 18R AT R 4T
IT 464 .

public class GroupingBy<T, K> implements Collector<T, Map<K, List<T>>, Map<K,
List<T>>>

Ra— MR, AiRR X E

3. Bi##Map
{ii JH Map [1J computeIfAbsent J5 i iR L AL AN KA, X A “w@ik” it ek an
Bei N A BB R L2 K

e
it
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H I 2 RBEE], fE Java 8 1, HEIATIMRTFRAES. XH LS TH 3 FHWN
Lambda FRiXAH, Bl 182N BE S BITSIHT, REGIFRFIEBA 28T T, X
W R A A LI AE I Java a5 IR EX A, B Ur RS 208 Ao e 2 A
[l

MAMERERBINER ISR P (RIS 3 58), MSEibga BRI AREME S, HiXE
AREME—AFRL, AU R A TRE FahiEhhs o fe 7. SR AR dE%
BATIE, e S dh—A T RS VR UL IR AT B, sy B — A R W3]
Bat.

AT A R, B A R LA ALE T E SRS, ik iFd At 455
ittt At SR ERERIIR T, BHRIER KIS, AFIFAZRKT Java PEREANZIZ Z
B, FAVRAGE Java 8 RN IHERERIECA o

/—
6.1 FHITHH L
P P — TABEY B R854, 15EE T Remt &S R A AR S A TR, e 9 =AY
PRGNHA H R AR, BIHEL, FRIFAEA T L Skt m— 385 Tk, ik
FHAT RN A EEIEE S, elIER WA —R:,
K AT S I R B, FRAT NIRRT S EER —F R & A, EhansfT £ £ 4% CPU
Fo RN FEBITENES, HHHRA—A CPU S e i T AR, 38
2OX AT R, AR T, P Z I BanE 6-1 iR,
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FRERFG

;A 22
E5%51
1552
HFMIE
;A 2

F5%51
552
® 6-1. HEFFHITHXA

FAT AR AGRAE S PATITR], 5 — MMESS o B Sy , ARIRIHTHIT. XA T-4h
ATHIESS Bt —FRRY, XA HE Z R Bk b g, TERAIT R B 2R T sibe b, Fn
W FFHATAREL, HATHHATIESS I, CPU ARBHI TIERE K,

AR THE R RN TE . BB AL, BRI TILR RIS EAR o ik, higth
Bt BCR SRR LT . B E DRI BIFATEL TS, shEN G B — 2524, i
B A L, DA R AL SR B A,

TR BT RO IERT , BT (AR T, S o R 7T 1 % s
B LSRRI, AR SR IB B, B & SR LA B As B0 4, TR
Y

N HE Ao

M AR 5 AT RABAR I AT UL, fEMESS IR b, SfErm, TIE&R, &
{15 B FHY Java EE B A S R AE S ITILRIBI 2 —, BAEEEA I LA F A
FRS &R LAA R AR P RATARIIES ,  PLAes s W 22 a8 Ine i .

6.2 ATAFHITHMLEE

1 B FATAT AR CPU Wi 38 &5 748 fbloie il . 1979 4, JeF /R BIHE Y 8086 Ab#E
eI EPsRER 2 5 MHz; 3T 1993 45, B RAVEERS T 60 MHz, 1E 21 0 4,
CPU AL PR B — B AR Fh O 2K

SR AR, BRAGGRT Rk R T 2B . EBEATR, IRk &dd LA

70 | FeE



PP T3 32 B 64 RIRF UL ANEEDL, i EL, XA H i O S5 ARk .

XFERZME] TR T AT RERHE M T CPU YR k48 i ILA (LRSI
HAED, TEFMMIN CPU MR, M ME—R b g S AT LIRS

REEHCEITIEXAHE, Ri%E L2, Sk b, XMl ZJLE , Rlib
BRI PE . BoREBRITEZFBARIE fe o T3 R R A LERIFASEI TR E
Sk,

AT A5 IR T A — /> T BRI, TSI T 5 2 A AL B 2R AL 2 S TR ol P B R e R
[l Di—Boe R bi e fl, Aol —Euo LAl WA g % Ak it
ar, FCEVE B ROREE R FORK 2 5. A T RKEMLGESG, SEXCLLNELT,
(i BT FY S FERIRT T4 52 2 B D T B T o AR LA EB 57

PLXARRY TG B S MERE I, LA AT AT AR S AL 55 S BNAR B 1 anfaf A 28R LA R
TR, 455, AR RS AT RAR R, AR SR AN THRAR SR (),

4= A 3515
6.3 FITHIRIRIE
HATBRERATFLE-AHEIAH, mRELA — 4 Streanxt 2, HHEH
parallel J; i RELL HC 0 A JRATHRVERRE 0, AR BEN— A& KB — A0, WA
parallelstream jifer BIgR A — A I TRE DI

WERNERBE A BEOGIF, i 6-1 R T A LMAv B ERKE, EEREKEHEN
th BEE, AAURHEh B RE, S)atiineG il B S KEE,

Bl 6-1  HBATLIFR LA B K

public int serialArraySum() {
return albums.stream()
.flatMap(Album: :getTracks)
.mapToInt(Track::getLength)
.sum();

3
A parallelstream J5 L RIREIATALEE, 4nfdl 6-2 Fiom, FIAAIHE—FRRY, JRiTiLi

REIX 2 1 L

il 6-2 FEATILIF R LR B K g
public int parallelArraySum() {
return albums.parallelStream()
.flatMap(Album: :getTracks)
.mapToInt(Track::getLength)
.sum();
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B, KFKIF R AR B TSk ARRS ) stream 77 Bkifeh parallelStrean
itk PR REMCR B AR T SRR, b TR, U AFIEAT R
B, (RIS BRI (1 PR Hoh 1 — Rt

TAVEZEF A AR FH s A TR E T R frfbisfrE ey XA —
A TR SRR [P R, [ 380 T T P 90, R 5 AR A R T S 22 B e T R AT O T AL AT IR Y
I,

LG 6-1 Fnf] 6-2 Fr A A, fE—ANPUkziin b, andf 10 skL4E, BT LARRDRE
FERIATICACHD R BT 8 15 an Bt LHRE SR IE E 100 5k, HATILFIRTILIE A Y ;s 0
Sl LABCR I 10 000 5k, MIFFATICACRD A0 3 B A HR AT TR AR R 3 B 2.5 %,

AT LA U TR, AR SR B DAL Rl L
U, RIS R AT RES IRAS YA R IE o

BRI RN A &R FATIR O SR AR T ME— A3, PERER &2 B4 5 D
H75 RAE RV BCRAYSE . 6.6 11 X TERFIMEREAR SV An T, (ML RERE -NEL
ZRHI1 L,

6.4 WIRR

HATILIRER VRN 2 o (E R R R VR AL B e et , LAt R ge. AT RIS
— AT B B R GOR BRI JRE e TR R S R gt

A X BETHERRE R4 Tk . SR RFEIESTEEMEREIRZ K, Bk
UHBCE FHBEALAE BAIRR 1. BRI S RAEB B IL R TR, T RR B — Xt R 2 Th
o FFFRIEBHIEROR R L TR . SRARA RS,

IR PP, SRR AT — T RSB, SRR A 2~ 12 BB A
Bz 2, BB SAE LR/ GEE 1, mBATER3 7T RRs S8R
KA 12, FARF S8R LA 6 F. FRAITEZER H B AE 2~12 Z 1]
BAMEIE,

JR oL Ty i 2 — R IR FRIBTA AL A, bean, B3 2 saRURE — kA 1
B BT 1A BILE 36 MRTRERIAL S, Bk, #5F 2 RATHEREE 1/36.

BRI 1 2] 6 RIREHLACE NI 70k, S5 B B R B R A
OB AL, XA — TR SR IR AR, BRI S, 153 BAYES Fbk




MEffh, Bk, 301 R AT RE L M A AL

11 6-3 JEoR 1 Anfal f FH IR SR B SRk Bl . N ARORBER S, fE@ALfE i IntStream
fJ range J5 7% B H K /N AN B GR, /£ @ AL T H parallel J & i FH it B JF 17 1E #2 1F,
twoDiceThrows b BBl [ XELLIS MR e+ 0, IR BRIk S8 2 . fE@KL{EH
mapToOb3 J5 EALME AL b F 1% a4 .

il 6-3 (IS RIS A A T IR AL A - -
public Map<Integer, Double> parallelDiceRolls() {
double fraction = 1.0 / N;
return IntStream.range(0, N) (1)
.parallel() 2]
.mapToObj(twoDiceThrows()) 3]
.collect(groupingBy(side -> side, @
summingDouble(n -> fraction))); ©

}

E@AR R T H AT A 5 RIIFE, AT — 3 4310 groupingBy J5 s ni i — 4
HIEE R AT, R B R RS B, SRIEFRDLS B S N, TETRHEZE
FEBCT SR A /N FE ELAR AR (] B, xRN En T DR TR S B S . @ IRATIE M
summingDouble L5 E TiX—H ., BZHVIR I{E 2R JE Map<Integer, Double>, J&ri%i
FENEATAIRER LG,

PR BRI AT LR, (B 5 AT RASENRESRBL SR R BUA IS RARFE o/, E
AR KB RL %, RBIRS SRR, R 3RATiE 47 2 IR B Zh HL ik 25 S o
Pl XRE—MREFRIIFATILRS, FRATIERET IR IR TT

FORMWGEHE N TRATIANT, h T, 6l 6-4 25 T Fah BT SHRRIE
BHUIEAIARRD . FTCARH, K2 BRRG AR A AL LA BE AN S R 2 et i O S TRE 55 5 . T
(EFIFATILRTRIRT, X SRR TR 53 F3h AR

Bl 6-4 il i T3 i SRR U -

public class ManualDiceRolls {
private static final int N = 100000000;

private final double fraction;

private final Map<Integer, Double> results;
private final int numberOfThreads;

private final ExecutorService executor;
private final int workPerThread;

public static void main(String[] args) {
ManualDiceRolls roles = new ManualDiceRolls();
roles.simulateDiceRoles();

}

BIEFTH | 73



public ManualDiceRolls() {
fraction = 1.0 / N;
results = new ConcurrentHashMap<>();
numberOfThreads = Runtime.getRuntime().availableProcessors();
executor = Executors.newFixedThreadPool(numberOfThreads);
workPerThread = N / numberOfThreads;

}

public void simulateDiceRoles() {
List<Future<?>> futures = submitJobs();
awaitCompletion(futures);
printResults();

}

private void printResults() {
results.entrySet()
.forEach(System.out::println);

}

private List<Future<?>> submitJobs() {
List<Future<?>> futures = new ArraylList<>();
for (int 1 = 0; 1 < numberOfThreads; i++) {
futures.add(executor.submit(makeJob()));
}
return futures;

}

private Runnable makeJob() {
return () -> {
ThreadLocalRandom random = ThreadLocalRandom.current();
for (int 1 = 0; 1 < workPerThread; i++) {
int entry = twoDiceThrows(random);
accumulateResult(entry);

};
}

private void accumulateResult(int entry) {
results.compute(entry, (key, previous) ->
previous == null ? fraction
: previous + fraction
);
}

private int twoDiceThrows(ThreadLocalRandom random) {
int firstThrow = random.nextInt(1, 7);
int secondThrow = random.nextInt(1, 7);
return firstThrow + secondThrow;

}

private void awaitCompletion(List<Future<?>> futures) {
futures.forEach((future) -> {
try {
future.get();
} catch (InterruptedException | ExecutionException e) {




e.printStackTrace();
}
s

executor.shutdown();

}

6.5 PRl

ZRMHRENE (ERHATIRAE TR, (HXARUA STCHE, BN —Adka), steelhcf R
Hirftiaty, HArfde B BSHRASLE, A T REIHTRAERNILS, 5 RGN L5058
S —LERLRIBR A

ZRTAH reduce 75, #AAIERTUCHERIE, A TR RELIEIES, wELH
A A B e SR, SRS AR A reduce #EIERT, JCMERFEAL, thtan, (M
reduce F1ERFN, A HKE A (acc, element) -> acc + element, I|H@IELIIH 0,
ARSI o, EAE,

reduce & 1ERY 7 — /M IRHLEH AR IELHT A 264, XENRERALFIMERE, A
ABRIERIF AR, A AR JHLO! HEG] 6-5, AT LABCE L FSRIERIIFT,
{HEERe—HERY .

Bl 6-5 Iy Ansfeikiii e £ &
(4+2)+1=4+(2+1)
)

7
(4%2)*1=4*(Q2*1)=8

SEREG AR A B, IRHERR ST, A BRI DRI, PIREF A %A D
HOBAR AT INE . AR VRIE AT S A B AR 2, LA IER LR E S, B4
A AT RERE H PR

TERTH AR, (] parallel J5 iRtk 5 Bt i h HATI . AnSRISE 1 I A A5 1Y
[EfE, A THIA APL, AB4 [ RES K BEA —A~ MY sequential {5k, (EZE XK
B, ARERIE TR, B2, B2 &HRT0, mRFERJEH T parallel
Fl sequential J5i, feJaiMAIABAS 5 AL,

6.6 THEE

TE BT P 1A B4R M T 5 T i A S b SR AT e — e R 25, BLELE RN AEE &A1,
PRARMPEEHE TAE. WPSEANRE LAVE, GEFSBhAEAn{Al (i FH . 1 A Wbl H 47X — [a) i
HEP ISR . ST RE BN ZEA 54, Rk T,
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o BAEXD
B ABARRIR NS ST UAC B PERERIFE T . KRSy i 2 SR TR IR AL B, RS
RETFSHARBINIIFH . B GRS, A BB E AL TR I R 2 05 %
B, FHATACERA AR 6.3 iitigid,

o REIELM
B EE D BRVERR A T — e G B IR, R A . KA RIAVEAEIR o FIARX 2 5
X B TFBRNR 1 R E rh IR T A B AR N B RS RE R 2 DR RE LR T

- E
U E A A T AL BB K R SR

. HHIEFE
WotE LT, RA—, R e It ot B8, AL, SRIGHEANE
REFETHAVIE Kbk . FESKERT, BIAVBCE AR IRIOLE: LA 2 /08, ERARB I
UREGHLERREME I 208K, X ik DL RIS AT b R, s Sefe et (SR SAR
FERLER S CPU _LigfT) SRCMTERE.

o ¥ AKIEIAK
EEAEE RN, X — I AT AT AL SR I R AN o) i & TR R VR B Z R AR 4. AEAER
A TCRY LRI, FFATIRIER A IERESR THEL V] T .

(EFAFFATIRMESE, B AN 23 fR A0 & T F IR R AR R B R o X LEFRATTRE S Jan & EC 3= Anf T
5, (HAIAL T FRHEZZRIZET

KB —AHABWRE, BEMSENEIFE. B 6-6 ZIFATRFIHIAHD,
Bl 6-6 JhirakFn

private int addIntegers(List<Integer> values) {
return values.parallelStream()
.mapToInt(i -> 1)
.sum();

}

FEEE, TS &M T fork/join HEZE, fork i VA oy IR, ARG 4B I ATH0 AT,
A join AIFEERL, IR AR SR HIME.

& 6-2 TEG bR T 1 6-6 FhARHD B R 3R 1E




Elements 1...N |

|
s | Elements 1...N/2 | | ElementsN/2...N |
|

NI RN

mapTolnt mapTolnt mapTolnt mapTolnt

L

NSNS

sum sum

NS

sum

Leaf Work

Join

6-2: {#F fork/join NEEEFaA

BIEFFATICAE AT TAE D R, fE— N PUZRIPLEE EIF T4 T,

L. BdEwE sy e e,

2.0 6-6 iR, HWHETAEES &R BT, XA Integer X G MLEf A int
&, RIGESANSFEEE 14 1954000, FAERT, 428X B AR A#k £
REAE, R ER I TR EN R IS T,

3R A AR, B0l 6-6 ., st sum#fE, {HiXth v HEAE reduce, collect B H:fth#
SEPRAE,

HE (R o i 5 28, ORI AR IR R AR (R T 2, Bl T o iR bERE. Bk

F, BB B FBARLE Ao RE SRR, OE T o IR VERI TS . REX21 0 iR ] I 3

WA o ROV E RENS B 5 =t 40 i

BATATUARSEPERERVAT IR, 2O B FEFR i AR S5 42 50 LA T 3 M.,

o MEAEAT
Arraylist, ZHek IntStream.range, JXEEERATHYSCHFBENLISIN, Wite i Clliete
1M S 24 AT T 0 il

o MEE—AL
Hashset, Treeset, iEMECHEE M 5y TALMEA AR, (LI 5 M0 E o WL WTRERD.

o MEEEE
A A R T o iR, bk, WTREZEAE OWN) R IA) &2 2% B R 40 i), e vp L 6
LinkedList, ¥4 fif KMe T, A4 Streams.iterate [l BufferedReader.lines, ]
R AR, R AR A T A W8 L 40 i
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FRERIBAREATMIE R . 28— ARG, XFERS 10000 BB ToRFN, (] ArrayList
FHLAE A LinkedList £ 10 . XA Uil 35 B A PERER Dl e antt, FUE U] T 8dimsi e
SHTERERISAN Z K FTE AN LinkedList s MEXE T fRAIEARZE A 1Bt T REE 2.,

BARRSOUT, — HIRAEGLRE RIS i/ N ik T DAAE A A S B SR P A — /e, 2K
e Z AIAFREE—PlE, TRALABENE]

FEVHETR A B R R — SRR, PTEAS RIS TR . AR S 6 R R &4,
TeRERIEREA TR P A BRETRE, A REHROENA Gy eRE TR AR

AURBEEEIF A RA, EHTCIRERNE, BREERA AP H AT MERE. TR SIERE L map,
filter F11 flatMap, GIREEAVEMFE sorted, distinct il limit,

06 A CRIARDEEATIEREMNIA, A7 Ayt TWRLEPEREAFE T 24, (HAF
ZHBEEAS B SEBRAIINRFN 4T .

6.7 FITILEAIRIE

Java 8 B 5IA T — 2R XA R IR A TR ME, ERRAHEZE th nT LA Lambda Fik . BRIk
HEZE ERUIRIE—HE, X LR (R AR S BRI IR T (LRI, LRI 1R anfer i X 2648
VERR DA LE TR HE SR LA D Y [

X LR VERRE TR Arrays o, %GB ELHE Java LARTRRAS i B2 BE RO FNECZH AR G A
%, 2R 6-1 BEE TR T e e,

7R6-1: #4A EBIFHTICIRIE

FiEA B 1E

parallelPrefix R E R, TR
parallelSetAll i F Lambda Z&i8 X ik c S
parallelSort FE e B e EH T

P PTRELART B 2B 6-7 B ARD, (A~ for JEIRRILGILALEE . EXH, FAA%
H TRt B AT,

5 6-7 (& for PAIWIAATLACH

public static double[] imperativeInitilize(int size) {
double[] values = new double[size];
for(int 1 = 0; 1 < values.length;i++) {
values[i] = 1;
}

return values;




{11 parallelsetAll JjikfRER MM AT iLiZad 2, fCADanfil 6-8 From. &gt 7 —AH
THRIEAVEUER, RJ5EA—A" Lambda Fik3, MRIGEA AU RICHIIE. FEifl+,
BEH TARFIC R R AR (X T A — /N0 BATROE TR,
A O — AT AL

il 6-8 i HIFA TR B E e e B
public static double[] parallelInitialize(int size) {
double[] values = new double[size];
Arrays.parallelSetAll(values, 1 -> 1);
return values;

3

parallelPrefix FEEEK M [T BARIL SN, ESEH 4, B oEE
AR EME TR A, B F” 2 AT, eAYEm, AL
f£:7& —/~ BinaryOperator,

{8 % G IERE LR A B 2 — & — A TR AV b 3 %, AERT AT B S im—A~ g sh i
O, HREE ORRCESE, B ASIE R0, 1. 2, 3. 4, 3.5, WzhE DRI 3,
W& i s Bk 1. 2.0 3. 3.5, 1 6-9 JE R T anfal i34 3l F %k,

5l 6-9  THEIE LI B 2%
public static double[] simpleMovingAverage(double[] values, int n) {
double[] sums = Arrays.copyOf(values, values.length); @
Arrays.parallelPrefix(sums, Double::sum); @
int start = n - 1;
return IntStream.range(start, sums.length) ©
.mapToDouble(i -> {
double prefix = 1 == start ? 0 : sums[i1 - n];
return (sums[i] - prefix) / n; @
b
.toArray(); @

}

KB A RE R, REo BB RN TIER, S50 &M EE Afkh, AR
HHREEFEE. B TEERNIH T RIESSEBEHNE, h T ABSIRA SR, FOL
ST — A S .

EOIATHATEENE, BEAAWITCZARIN, IAIE suns 28 B rp (R AT T RFg5 5, Ehanf A
0. 1, 2. 3. 4, 3.5, MHEFRVES 0.0, 1.0, 3.0, 6.0, 10.0, 13.5,

BUEAR TH, wkfett SR E O T, mEE DA ECERIE, BREL n BIFE]
SEIE, WTUAMER EA TR R S EIRE, IR 1SR IRIANE] {# ] Intstream. range
RS I E ThRIT .

FEQILAE LSRRI FRARIE, KSR n HEPPISE, &G E@FHR A A%,
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© BRI IRAE TR, RINAEZE CPU _EITHI 2,

o WCRFERAHRE R, Ahdid R parallel B3 parallelStream J5 ik KA AL
e

o GUMIPERERY LS . B/, IREESAY, (ER GG, "THR CPU %, LA
B ACPREEANTCZ FTAE R ]

6.9 %43
1. 51l 6-10 F ARG sk iR e B 5 AN, Rk IR AL R
5 6-10 =Rk A2 rh B I F 05 Fn

public static int sequentialSumOfSquares(IntStream range) {
return range.map(x -> X * x)
.sum();

}

2. 51 6-11 I RAAESIZR AV BCTARTR, ARG R TR R EL 5. A TiX B R ikt
A, ARFFATRATIRA — AN B, R T ATIZE AR, TR R B,

Bl 6-11  EFIRFP AV THHRE, SRIG PRI IS RIELL 5, ILSEBA —/ P4
public static int multiplyThrough(List<Integer> linkedListOfNumbers) {
return linkedListOfNumbers.stream()
.reduce(5, (acc, x) -> x * acc);

}

3. il 6-12 A RS THRFIZR P B P 5 F . SR B ARG PERE, (AT (LD It
UG S — LR B g B AT

Bl 6-12  SRAIFITCHAVF T, ZSEITT A MEREA R

public int slowSumOfSquares() {
return linkedListOfNumbers.parallelStream()
.map(x -> x * x)
.reduce(0, (acc, x) -> acc + X);

i

iR R A ARGz AT £ 2k, GitHub b AR Bl AR A — By J i Ko vl it
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HAY, MIKIRZEHTF % (TDD) FNFFfEm (CI) MokbRsT, ARBEA1FZH Lambda %
KA T B R TAED, s a i g s mocillil.

KT AR I AL PR B 2T A o, AREATRE— 30k, Rk
Xt A faf I A IAE FINR IR 2 FF % (TDD) Berbllls, etk Sy 4% KK 4 15% Kent Beck 5 1)
Test-Driven Development, L)% H Steve Freeman /1 Nat Pryce 51 Growing Object-Oriented
Software, Guided by Tests (FiAA5%H Addison-Wesley HkH: iR .

A wE L AR TH A AE RS ] Lambda 8 HEAR, AU 200 TAMEZ (A
%) 1 Lambda Fik X, ARFLVEA T anfaf KR Lambda FkAMTRATEF .
TBILAGIF, BEMAEILA ST (EH Lambda KA ARD, X #45 PA7 Hif T
C2GHW &, LA RETEE N —LEEmA, R for JA3R, AR
WA, BB AL Lambda FKik e m AR5 & FACRDAY i i,

7.1 EEEIR

{8 Lambda 255 N EAAD A A2 UFRME . Lambda ft (18:/E lambda-fi-cation, $hf7HE
FIRIRR ) 51 IUAE lamb-di-fiers B0E A A S 09425 5 ). Java 8 HIIUARZLO K EmE ¥ 2 it ix
FE—IpBEM), (EEPENERR I, MARCUAFIE R MBS APT & RA MY,

XA — 2B ST, TR BB B E £ 4 6 B 1% Lambda f8 B SRR A S, Horhiy
T — AR B VE— A R RO B AU Sk, 53T Lambda fE I CAE A .
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711 HHHH, EERR

Bl 7-1 7= Fanfal e P rh i H AR, IRIESE 4 L RIEFXACRD, X BACRS S 1
isDebugEnabled J5 {3 AT /R ME, HRAAE G B AR, R EH, MYEH Logger
SRR IO HE, AR R KB AR AR A R RSN S, HRURAT
FEBJGHTZ R NE, Box BARMEEEAIZ R T RIRER A&,

51 7-1  logger X% {ii /] isDebugEnabled J& ¥ 0p A 24 B2 PEREH- 44

Logger logger = new Logger();
if (logger.isDebugEnabled()) {
logger.debug("Look at this: " + expensiveOperation());

}

ok H AR — A LR IRMESSELR B AR, AT AE, Frmfr Ad s —F. A6l
R EARE R R LR HS AR R AL B AR N AR A R AR B

ORI BB e A (RROEDRCHR )7 A A S iRk, 5 AP R — AR RITE, o
FeA—/ Lambda R, 14205 R AR VST EHE ORI 5. TS IRAISHL
FRRFILER 7-2 b, DRI, 4 EEFFAL TR, JF ELRAE R M H Lambda ik
RUZ LRI AE Logger REGURI, A Z 8 Lambda #A5.,

5 7-2  { ] Lambda kR Fifbic s H EACRD

Logger logger = new Logger();
logger.debug(() -> "Look at this: " + expensiveOperation());

bRie s H BRI E TR T 4nfal { ] Lambda 2635 205 47 #b 1 ) % R 42 (OOP), T
] X QPRI O 2 — e H R ECIR A, Hean B BRI, 0l X s A IR A
isDebugEnabled J; 7% # 5% T NHBIRA . AR (EH Lambda ik, S RDIRA AT E

A H BRI,

712 MHEHNBEE

XA e e Ak A&, HEREN T BE AT, ThreadLocal skt — /R4
51, ThreadLocal REGIE:—/T.), AR L Rk — i, XIS fE%
SR EH RIS T e H—m AR, RXEERRETRTN—N 2K, B
SRR R — X Fh A 1e), B AR AT REanfs] 7-3 B,

B17-3 fERIREHERZEZARRK
ThreadLocal<Album> thisAlbum = new ThreadLocal<Album> () {
@Ooverride protected Album initialValue() {
return database.lookupCurrentAlbum();
}
3
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f£ Java 8 Hh, WILLY T J5ik withInitial & A—A> Supplier XF4R (SE R GIE 5, 4N
%l 7-4 Fior,

Bl 7-4 {EMLT J5ik
ThreadLocal<Album> thisAlbum
= ThreadLocal.withInitial(() -> database.lookupCurrentAlbum());

FMTIAE AR TR — AL I RE . 558, AR Supplier<Album> 5%
PINTREERERE, skl MRS, X85 7 A & .

FEHABER—FEAUE UL T, AR/ RS PR e . SRS, XA AR B IniE A 45
R, BEACRDIT, [EMRELFER T X EERE A Z I RDR AR SBR[, i A TR [ FE
FEARARIFE D b X RO —AER, VM &/ mai—/1~2%.,

AR E R B, FHARBERIACRE, Wi TRL, mRRRERFHSHE
TG A R, BERZE ST R TREY, (BEE—ANEFEANT T .

AR, fE Java 8 LART, XIFAR—A R, WSS 55, g e E
HNERRAGIBIT A —HE, HAE R, TafE Java FRBIRPTERIE—TT X, BEEES
MOTE, gk 1Rt 2 SRt

7.1.3 REHENEAEWIE

&% 5 1r% 3 (Don’t Repeat Yourself, DRY) *&—A~AFT IR, BRI Ifi& R A
o4 %5 M (Write Everything Twice, WET), XFCAD R0k £ I+ EE R ACRD, ™
AT ZHEMRA R, AR TR, o,

AEFTA WET 15 DLERIE & Lambda ft, AR, M RME— TR G R g0l B AR
Ko Atz WET fIfURS Lambda 16?2 X A —/MES LS %, RA —/- ik
ERBERRLIAIEER, AR A EAFAE, AT EARE A —> Lambda #i55,

LEBAVR ARG [RIFA A S R, AR A~ $AY Order 24
TR PR Ly — e AR, anthRs IRX AN i BRGNS . AR e dr
A Java, 445 HEIREGAG] 7-5 Fos.

51 7-5 order 2y & SLH

public long countRunningTime() {
long count = 0;
for (Album album : albums) {
for (Track track : album.getTrackList()) {
count += track.getlLength();
}
}

return count;
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}

public long countMusicians() {
long count = 0;
for (Album album : albums) {
count += album.getMusicianList().size();

}

return count;

}

public long countTracks() {
long count = 0;
for (Album album : albums) {
count += album.getTrackList().size();

}

return count;

}

TR, AA AR AR T AR MEAL S BN, eandg i B K ESE IR
KAONE, FABAERLARIE, SH T E 2 AMTFEMKAZEY . aTLEH Strean
Kdhge, (£ Java 8 PRV A RARE S LRI, 2 EREE, R AR Lihdr 4K
AR B B RIS, I Anfil 7-6,

B 7-6 (TR E R i 4 2T Order 2

public long countRunningTime() {
return albums.stream()
.mapToLong(album -> album.getTracks()
.mapToLong(track -> track.getLength())
.sum())

.sum();

}

public long countMusicians() {
return albums.stream()
.mapToLong(album -> album.getMusicians().count())
.sum();

}

public long countTracks() {
return albums.stream()
.mapToLong(album -> album.getTracks().count())
.sum();

3
RT3 B AR {7528 A H FH Al ise PR (], DR A A — S G AN FURE G Sl A A Jan i
Tk, WASRM—ADTIEG R TH EREE—RXRET RYEA o5 8UEm
e XMIEAE Java 8 I Z BT RAESR S HIGUSTT 3, BIARA 7 IEERA—H,
BT EIXHE—A s, WATRE—/> long, GEitFiA LHAILLRHE, BH%E
—/> Lambda k3, HIFMNGEHHLH LA ARG, Wk RN GETFE -

| P 3
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28, LS EOh IR IR —A long, FERYE, Java 8 LR FEHOEH TiXH—
N7 ToLongFunction, 4N 7-1 ffow, BRIZTUEEZHRAY, KILFRATEME AT,

ToLongFunction<Album>
T —b‘ ToLongFunction f— long

XL E TR Z G, B ERE TR T . AR LR, LA long,
SRIERAN, RSBl Bt & P A RS, Eb4n countTracks, & A —/~fR3FR T s snil
Y Lambda K50, fEX B, SR SHusoh Bimavdh B, 61 7-7 205 1Tk Ak
e 2 JE RS,

B 7-7  {E FASUST5 A Order 2

public long countFeature(ToLongFunction<Album> function) {
return albums.stream()
.mapToLong(function)
.sum();

7-1: TolLongFunction

}

public long countTracks() {
return countFeature(album -> album.getTracks().count());

}

public long countRunningTime() {
return countFeature(album -> album.getTracks()
.mapToLong(track -> track.getLength())

sun());
}

public long countMusicians() {
return countFeature(album -> album.getMusicians().count());

3

7.2 LambdazRixz A& Tl

FRTCINTRRE IR — B ARG A AT A 6 7 & T 75 2K,

W, GRS RITRN, EAERM R IEAIZ %, e MK, 20E —2%h
BN S, X LET57%, ARIGTIESS Rt BRI T A —2k.
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Lambda 23K 24 BT R T—2E8RE0, Lambda Fik %A 45, OB EEENAR
M

PRAT AR A H A2 il Lambda Fk AR, AHX B0 5 AT EIE R MR A AR FOE
AR, (RikiRiEs T RBARS, MKk, wscBl TR CAEm s — T,

FRUGIZRIBA TR R, B Lambda Z2E R —A 500, X Fh 5 2 ZE MR
ATF51:, WA Lambda ik AL, ] 7-8 f— /N4 4% BB 4 ik oK B 1 5 1%

Bl 7-8 P E AR ST
public static List<String> allToUpperCase(List<String> words) {
return words.stream()
.map(string -> string.toUpperCase())
.collect(Collectors.<String>toList());
}

FE3X BACRG R, Lambda 223k AME—RI1E kA2 T — A Java 75, R#1% Lambda 6555
BT ANMERR, BRI AKRERT

IFARBAR MK TX B AR, BSF BT ik h L Beanfsl 7-9 MR T A 24
BIRAIE UL, BT AR

Bl 7-9 MK S A
@Test
public void multipleWordsToUppercase() {
List<String> input = Arrays.asList("a", "b", "hello");
List<String> result = Testing.allToUpperCase(input);
assertEquals(asList("A", "B", "HELLO"), result);
}

A5 Lambda FIX AL T E I HITIRE, BrRIRERE Z B FHER. (1 724 Etkk
R AR EEAE, AR MBI T A, HER A Lambda i85, L
%518,

TEABIF, LBATBRE AR B HEHEE 2 — m i Tk, "N FHR IR — AT h
et RS, HAb iRy (REFFAAE IR AN Lambda 3R353K, 25 A ARABS T An sl 7-10 Fr
Ro E@AL{H I Lambda Zeih 440,

Bl 7-10 F7IRHPICERE AN F R RS
public static List<String> elementFirstToUpperCaseLambdas(List<String> words) {
return words.stream()

.map(value -> { @
char firstChar = Character.toUpperCase(value.charAt(0));
return firstChar + value.substring(1);

b

.collect(Collectors.<String>toList());

e
it

86 |



AR IX B ACRD, P 14BN — AT, SRIE R AR & Fhis DA 2, {1
7-11 JBor Tix A 6 2 4251, BEEL, RITE !

Bl 7-11 WK FFF R SR FHEN, BT RwEh RS
@Test
public void twolLetterStringConvertedToUppercaseLambdas() {
List<String> input = Arrays.asList("ab");
List<String> result = Testing.elementFirstToUpperCaseLambdas(input);
assertEquals(asList("Ab"), result);
}

# A Lambda 23k, Fesnil, E—ARN B4 H Lambda 25 A5 B, XA~ Eid
HEAEE, 1Bm7ﬁﬁ"5ﬁfﬂ7#l% BESRntt, KE —@E SRR, Fi=a
Lambda &5 2 A B ]2

# A T35SI . AT Lambda ZER A RER L B AL @575, RGN ks A EHS I,

{51 7-12 ¥§ Lambda Fk B — ATk, RIRELRFPEM, ERFNTTHRTH
#io

Bl 7-12 CREFREEHCARE, MHBIFASIRICHR

public static List<String> elementFirstToUppercase(List<String> words) {
return words.stream()
.map(Testing::firstToUppercase)
.collect(Collectors.<String>toList());
}

public static String firstToUppercase(String value) { ©
char firstChar = Character.toUpperCase(value.charAt(0));
return firstChar + value.substring(1);

}

FEACER 7T S (R Z RO — 5 IR R, kAT DA% 1%, R AL S LA
2. ErEIIA A Glan] 7-13 FroR.

Bl 7-13 MK HARAD J5 %
@Test
public void twolLetterStringConvertedToUppercase() {
String input = "ab";
String result = Testing.firstToUppercase(input);
assertEquals("Ab", result);

7.3 HEMXEBFE{EALambdaRizm

I 5 BTN 3 5 2z — R () iX B il R e v e B I B2 A 7o . i A5 2
RA . BA BTN AT U B H AR M PRI 2 e 05 7%, Ik B LE PR BE FH BTl
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A LB bR

DU Bt W DR A BE L, s MR AR FIHILAS R TR . XA
TSRS AT A, R T IR 2 A 06X RIS B, 1513 Martin
Fowler fJAH5E ¢ EE (http://martinfowler.com/articles/mocksArentStubs.html) ,

MRS, ] Lambda e 20 i 507 2o KRR R INIRAFAR . AR 22 LAY
A B — AR T, LA AR TR 2R

FE7.0.3 5w, ToH IR T An ] K i FH A 403802 4 A A — 1 countFeature 757k, ARJA (A
Lambda ZERREIARAIGEHAT4. B 7-14 J&oR T anfaret bedm s ool

il 7-14 {3/ Lambda FiA G SMIAEE L, 445 countFeature J5%;
@Test
public void canCountFeatures() {
OrderDomain order = new OrderDomain(asList(

newAlbum("Exile on Main St."),
newAlbum("Beggars Banquet"),
newAlbum("Aftermath"),
newAlbum("Let it Bleed")));

assertEquals(8, order.countFeature(album -> 2));

}

XtT countFeature J5 ik HUMI AT A2 A E AR LR I AKX HIEA 4 5k EH, I
AR A Aok LARIR | 2, KW H %0575k 8, Al 2x4, Anfsdim g A—4
Lambda A, HAFi(R Lambda 28t i MK

BN S B ARSE 2, (6 Mockito sX FERIAEZEAS B T 0 25 Sy b P= A= R & . k3%
M2 E—Fh i s, b List AR S, BATARER | List A FRYKEE, iR |
B List (KB, Sh THH List (19 size 5k, WA RAHE R, B Mo
1E, BfE A—/ Lambda ik, 4l 7-15 Fior,

5 7-15 54 Mockito HEZE{# F Lambda #&ik

List<String> list = mock(List.class);
when(list.size()).thenAnswer(inv -> otherList.size());

assertEquals(3, list.size());

Mockito f§ ] Answer £2 [ SR VR I PR BEHABAT A, #mifid, XadRMrema. i
Bii, ZPrUMEX BLGEM ] Lambda 2685, &4 Answer A B hd— - eifdE 1 .

e
it
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7.4 EMEKREFER
PRI I 2 IR BT, P IRERRE P — . (ERIGRIT, IR T RE SRR & 2,
PSR E s A, i BAR 2 iR I P PR (E Y

G a4 AR R R, Rigbe BB 5EM BRI —R50173h, (E4TahR &R RFR
SR HEUN . £ Java 8 i, FRUGIAFTLARE ] IDE $2 0 % AR T A, (HA M2
KT, DA AFHIEE R o

7.5 HEMFTENHER

(R RS & BT KRR, RERINKRD, RAEREI G- PRIFVEREH 4.
AIUMEE—PATEN AR A R RIE, X AEGR A IR, PR —2Ev R 2D B PR PR (A Y

LA 5 3 AT R A A RURA I E PR 5 R, BRAMIC R FE, % EREE
AREEL BT, RIS — T M RFIER, 2R 748 L2
ARERKAMAER . B 7-16 H, FATFHFRBIEREBICRBHES,

Bl 7-16 ilaedinfE, DMERERK for 54

Set<String> nationalities = new HashSet<>();
for (Artist artist : album.getMusicianList()) {
if (artist.getName().startsWith("The")) {
String nationality = artist.getNationality();
System.out.println("Found nationality: " + nationality);
nationalities.add(nationality);

b

}
3

return nationalities;

BUAERTLAE ] forBach J7AATEN R AIE, X [RIN Sflk R fe, (X FER IR
Al WATCIEFREHRIER 1, AR —k, ARIADLEARE:, BT H A1
e B 7-17 J&rm TiX MR A7 2 HER

5 7-17 (¢ ] forEach Je kR [AIfE, XA T2NA M40

album.getMusicians()
filter(artist -> artist.getName().startsWith("The"))
.map(artist -> artist.getNationality())
.forEach(nationality -> System.out.println("Found: " + nationality));

Set<String> nationalities
= album.getMusicians()
filter(artist -> artist.getName().startsWith("The"))
.map(artist -> artist.getNationality())
.collect(Collectors.<String>toSet());
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7.6 ﬁg)ﬁﬁ% peak

BIERRE, WA —ATIELLIRREE R BAME, RN GELESHRIEIR, X kAL peek Tk, fl
7-18 ffH peek THEES TRITEAIGI T, MR AYIE, [RIRF8EGL 7R AR BRI,

B 7-18  fd ] peek J5ikiczrhiFl{A

Set<String> nationalities
= album.getMusicians()
.filter(artist -> artist.getName().startsWith("The"))
.map(artist -> artist.getNationality())
.peek(nation -> System.out.println("Found nationality: " + nation))
.collect(Collectors.<String>toSet());

f#i FH peek J5 iR RELARIAE 5 3, R 2B A W HERS Y, tbln logdj, java.
util.logging &% slf4j,

7.7 HTERPENEER S

ik H X peek k& 22—, b TR IGIAIBFE—P — P IRES, W {E peek J5ik
O A, X FEEERE R NIRRT TS T,

BEisE, peek kAl el & — AN kA, HREREIX EW ST, A SIS R E
ST LA IR BT A, SRE, TR A A AR S, X FEER A M T IR BT,
BRI P 523, (H R TIEmAT .

7.8 &5 [E]J

o AR ACRDI % AN A3 ] Lambda ks, A28l AR,
o WO E A — S Lambda FiAA S BT, KO — /LR T3 T
« peek FikagicR b A{E, FEIRIKEHER A M.
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R8E

i TSR HY R

BHFAREZNT T ERAMN AR, ®A AR TR @I 4H F 6K,

Craig Larman

WL AT A2 2], FRMTAIRE] Lambda ik X} Java 155 10— S Bok it , 76 JDK Frife
Beivh, BfTem R EMEAE, (HA2A KL% Java fRIDERAN & T & JDK WIRE T B 1Y,
A2 R VR BX AR AR T . A T HcRBRE R 1% Lambda Zh M3, KR THERH
SIACA R, 1EA— 2Rl Java #2751, Lambda 23k NEA 2R B0, FiiEn .
R—FE, BIUERF R THEMAPR—n LA,

AEREBEZ AN Lambda XA SEEL SOLID JFI, 225 M R 1R 4 T8I 1] 4 G242 77 1)
MM, A Lambda #1550, G RESCHE —EBUA B LA, AR S ARK R ENHIL
XA BT

FlE R TIEN, HEZBFNXAERNEOL: WK T/ REsEE 17— 6kbE, I
Hxt A OB SRE. HEMAE TR —Wir R AR R, Eah
KK T 2R RS, 2R, FFEDBARIER .

REHIHE, AMIERAG—, 2bils A#A B OBk, AR TRES LR
B—FELTT R, RIEAR VORI . SIA Lambda kX5, X% T —AiE,
RIFAR VLI REA A LT 0%, BB HFEARD RS, M METHE R T[S
N T —IiRH.

AREAERHMAKE HMFIRT, R H—LERAFIRTHRERNAER, (fEiE 2
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b, BRREFF R AT A TR . BATIAES A F IDK SRR s A, ifn Bax
BORFKANMAE F RGBSR R AR o 8] Lambda 26857,

8.1 LambdaFTiZ L Z TiZITRI

AR X AR 5 —Fhix B, Bk 28k i g el A R R Bl . an R 3]
—ANEE, T HARGFRE A5 28 BRI, ek RE B B IR AR R D (R, M FE R
RERE ok, O BEACRH R LR E RIS e (R SBR[ E T TR

UK, BA KT R ERE. DA 2 XS R G B, IR R A A — A
R, FEdEAES, MR B A ENSS, BT S8EEF KT,
LEMNR SRR 2, RGBSR XA RS B R T — A RAR X — PR I% 5 Y
L 52

ABHE SRR B R A R R b, R, BATTHERYZ anfel ] Lambda %
B AR EAEREL, EE, SCEELREELT, A T ARSI A,
Java 8 51 AR & FrPR A X L TR (LS H =5

8.1.1 #w<HEER

A E MR, BHETIHAZ A HERRA AT, ¢ 4F%8 X EHIZM%R, "L
a5 BRI s T WI & :, FFAH TE0— RIS, arAERAh AN kS 5Hd,
A 8-1 Fior.

S e L LN G
y' 7 N
ol e
o e [ A
A " oasw
i
v
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8-1: MIBRIN

o Ak
PATEBRIES




. bhdk
BT AR A AR
. ek
A8 %A A BRI
. Ep#
IR IR Ar A 5201,

B A BB RA G, B&FmfFfEH Lambda Fik ki %, Bikh —1
GUI Editor #1ff:, f£ LI ATLA#AAT open, save F—RFIIRME, 4nfl 8-1 frvn, BLAERATE

KIHERE—— AR UL, ATLCR — RIS Tk, HIEEA— A BRERIT, Xtk
A SN .

B 8-1  SCAS Gl &% AT REEAT B — R Dhie

public interface Editor {
public void save();
public void open();
public void close();
}
FEIZGI -+, & open, save IXARIIHERIERR A dir &, FAMTTFE G0 —HIHE FORMER X £

TRIFRIE, FPHx /42 0 UE Action, ‘B T — M 1E, FrARIa A ERESCIiZE N
(51 8-2),

Bl 8-2 FrA#ERIEH I Action 21

public interface Action {
public void perform();

}

PUAELE AR IERR S I %R 1, IX e S HUREAE Action 432 1 A ] Editor ZEHiE)—
ATk FFHEIETE SR AT 2 TE, MR ERIE, Lhan save J5idixt i Save 28, f4i] 8-3
FIG] 8-4 7 5E SLAFHI AN X5

5l 8-3 [RAFERVEERLLS Editor J5ik

public class Save implements Action {
private final Editor editor;

public Save(Editor editor) {

BItMEME RN | 93



this.editor = editor;

}

@override
public void perform() {
editor.save();
}
}

5l 8-4  FTH LA HRAEAELLS Editor J57%

public class Open implements Action {
private final Editor editor;

public Open(Editor editor) {
this.editor = editor;

}

@Override
public void perform() {
editor.open();
}
}

BAERTLASCH Macro 28T, i%2K record #81F, SRJ5—il2izfr. WAMEM List (RAFERIEF
S, SRIGTRI forBach J7 5 IAFFATHE— A Action, {3l 8-5 mlig Bl T v & S k2

Bl 8-5 WEBIEFIINIZE, FHZIFHATHRIE

public class Macro {
private final List<Action> actions;

public Macro() {
actions = new ArraylList<>();

}

public void record(Action action) {
actions.add(action);

}

public void run() {
actions.forEach(Action: :perform);

}
}

FERRE N, Ridg— Ay & SEBIINA Macro XP RIS, RIFBiTE, MAIRIRFIITE
—R A, A HIEMT RRF O, EXCRE R TR E . UL s T
o FrEEH IR TIERCR, 6l 8-6 J& /R T Anfal 720 P ARED A {3 F Macro %42,

Bl 8-6  fd il ar A E A Z

Macro macro = new Macro();




macro.record(new Open(editor));
macro.record(new Save(editor));
macro.record(new Close(editor));
macro.run();

Lambda ZEiR 5 CREM A T 2 WE? 5k b, FrARIAr 43, Save, Open #ix& Lambda k5K,
SUREIN AL RIS T BN 2170, il QU 2R ENTEX R Z A &8,
Lambda FiEAFELLX MREARRIEFH S, AT XL, 6] 8-7 R T A4
%, f#H Lambda Fihs UM,

5] 8-7 {di Jfl Lambda F&ik XA HE %

Macro macro = new Macro();
macro.record(() -> editor.open());
macro.record(() -> editor.save());
macro.record(() -> editor.close());
macro.run();

FL b, ARETRFX L Lambda R AMERFUR A T —A 05, JERELERIBR R
I, FAT AT ARE FA T 74 5 K i & 20 ORIk (4nfil 8-8 o) .

i 8-8 i FH 50| g 2=
Macro macro = new Macro();
macro.record(editor::open);
macro.record(editor::save);
macro.record(editor::close);
macro.run();

iy A A U — AN AT AR S FH Lambda 2238 5CA0#E 2. (i H Lambda ZiA A8
Jriks I, RELRACRD SRR, bR TR RS, LEARD R EE e

2 PR iy & F AR — A, RO AE S LR B Sl R L. )
e, efeith, FEFIR G,

TEAZD Java Hh, L4 —ANF1 Action $2 1 8546 — B0 B B 1D Runnable,
FATATCAE SEEL R 2R vh B st iz 1, EAEX AN, LR Action
B AN ERATAVAREAIIRNC, B IRA6E T B SN,

8.1.2 REEERER

R REAE IS 1 T SO R AR R AT A . AnfAr S B0 SR I A AR IR PR i e, (3G
SRR E X/l RS, AR Rk SEBL, SR 5P SR B e e — 5
—EAMNYE.

SO — A RAF A G- AR LS P & R SRR 53X, "TEAREH zip Bids:,
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WeTDId ] gzip Bk, oA 128 —/ 3l FAY Compressor 3, BELLE il —Fhagiidk s 4 S0 i

B, ARG T X APL (LK 8-2), I 'EMIE CompressionStrategy, 4 —Fi3C
P AL LI IZE 1, 1ZE 0 H —A> compress J5k, 52 FFiR [5]—/~ OutputStrean
R, IR ARk 48 SR Y OutputStream (4nfd] 8-9 FizR),

TEtfies
JH
v
R4 S
ZIDIRLE QZipIE4E

8-2: RIBRI
B 8-9 & AR EEAT R IE 4 1

public interface CompressionStrategy {
public OutputStream compress(OutputStream data) throws IOException;

}

WOTARA KL TiZEEN, 4 BIRE gzip 1 ZIP Bk, {#FH Java N B 192 52 B gzip
({5 8-10) FnZIP ({5 8-11) Fiyk,

5 8-10  {i Ffl gzip ZLEE R 4n 5a s

public class GzipCompressionStrategy implements CompressionStrategy {

@Override

public OutputStream compress(OutputStream data) throws IOException {
return new GZIPOutputStream(data);
}

}
B 8-11 (i zip L4 KR
public class ZipCompressionStrategy implements CompressionStrategy {

@Override
public OutputStream compress(OutputStream data) throws IOException {
return new ZipOutputStream(data);




HAERTLAB) 523 Compressor 2877, iX Hph A 1 A SR MEAR U 3 7, %28 — 4> compress
Fi, A, JEgEERIN. RS RS /> CompressionStrategy 224, AL
W RI AR s A7 3018 A Z 280 e e (o AP S S mg, bban, mTCAZERRH P AGES: (anfs
8-12 firR) .

Bl 8-12  fEAAIE 2RI e

public class Compressor {
private final CompressionStrategy strategy;

public Compressor(CompressionStrategy strategy) {
this.strategy = strategy;
}

public void compress(Path inFile, File outFile) throws IOException {
try (OutputStream outStream = new FileOutputStream(outFile)) {
Files.copy(inFile, strategy.compress(outStream));

}
3

AARAE HT X P S G SR A B 5 5, WTLAZR 5 & P AR Bl — /S Compressor, Jf
HLAE R R R NE (anfl 8-13 Bios)

5] 8-13 i F ELAR AR IE 2444 L Compressor

Compressor gzipCompressor = new Compressor(new GzipCompressionStrategy());
gzipCompressor.compress(inFile, outFile);

Compressor zipCompressor = new Compressor(new ZipCompressionStrategy());
zipCompressor.compress(inFile, outFile);

ORI eIy A F A —FE, {8 H Lambda 25 E# 05 5 1 H AT AL fFEM RS, 76
EH, AT LA BRI SR G B, [ A S BRI A B B R A
i N B OutputStream SZEL . X PR, AILL5E4 4 3 GzipCompressionStrategy I
ZipCompressionStrategy 2%, {4 8-14 J& 7~ 1 { Fl 7535 G HUCHD,

5 8-14 & 5551 FH#I4ATL Compressor

Compressor gzipCompressor = new Compressor(GZIPOutputStream::new);
gzipCompressor.compress(inFile, outFile);

Compressor zipCompressor = new Compressor(ZipOutputStream: :new);
zipCompressor.compress(inFile, outFile);

8.1.3 MzHEEK
WGEEERIL 53— BT B Lambda 265 SR (ERBCEI7HBEN, ERERHA, 4
AP R GIR, MPRGERIRE R, SEARGE . WEH Bk
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R THET MVC 1) GUI TE A, DABCLEBERCR AR AR, A SRR RS, ik
B 58 Z IR

WA GUI B A ShRlETA AR, TSGR Gog HERD NASA FIAM R AR il
BB ERIARPE SR, HA E T AL RIX (5 B NASA 7y R R PTIE 2 2 ERIATR i
BRI A s MR NIA 2 AE NASA 13 147 2 i gL ek

LR FATVIE R e W28 H B APL, X HL 3R K W 2 35 FR {F LandingObserver, ‘& 4 — 4
observeLanding J57%, A R FGiE HER LI SIS (11 8-15),

5 8-15  FTM g8kl EI HBRAVZH AR 1

public interface LandingObserver {

public void observeLanding(String name);
}

W 2E 2 H Bk Moon, ‘24 —4H LandingObserver S2{8], 45 75 P4 35 il Il £ 3 Jaixk et 22
&, A RTLAME AT LandingObserver LML Moon %52 ({4l 8-16)

5 8-16  Moon Js——4 IR A AIBL St S Al 2 58 36

public class Moon {
private final List<LandingObserver> observers = new ArrayList<>();

public void land(String name) {
for (LandingObserver observer : observers) {
observer.observeLanding(name);
}
}

public void startSpying(LandingObserver observer) {
observers.add(observer);

}
}

FAMTEPA B2 T LandingObserver #2111, 53 IR IMEN (5] 8-17) F1NASA
(5] 8-18) FeMIAERIAGEOL, RITEFERN, WEIBEREE 5 E0 1A AR R,

5 8-17  HPEE N ZE 3 N 27808 Ak

public class Aliens implements LandingObserver {

@override
public void observeLanding(String name) {
if (name.contains("Apollo")) {
System.out.println("They're distracted, lets invade earth!");




{5 8-18 NASA g2 E A AR HER

public class Nasa implements LandingObserver {
@override
public void observeLanding(String name) {
if (name.contains("Apollo")) {
System.out.println("We made it!");
}

3

FIRTE AR, ARG, A REEES— Bk, 86 A Lambda %
B, AR EXEERT (dnfl 8-19 Fnfil 8-20 FrR) .

B 8-19 (i 2Ry 5 A AR
Moon moon = new Moon();

moon.startSpying(new Nasa());
moon.startSpying(new Aliens());

moon.land("An asteroid");
moon.land("Apollo 11");

f5 8-20 {# Fl Lambda #ik 2 A8 F P ACRD
Moon moon = new Moon();
moon.startSpying(name -> {
if (name.contains("Apollo"))

System.out.println("We made it!");
b

moon.startSpying(name -> {
if (name.contains("Apollo"))
System.out.println("They're distracted, lets invade earth!");

s

moon.land("An asteroid");
moon.land("Apollo 11");

A — A%, TR S B ASRIE R, ST R Lambda Zk XD A (%
i, T RIE AL G A e . o LTy AR AR F o, U — A
TV, REA R RHRE S RMERLEFILT, MEEA Skt — MRE AW
%, XIPRHR 2 AR g — 05 i SRR PR A mT i3

MEEFP R UL, K KA K — A7 ik &1k 7T bk T2 A P An i i A
Lambda 5 A& BIEN] . Z DR Bt 5y 58Il &R A RS
— RT3 AR B AT |
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8.1.4 IRGEEX

FF R AFBT—A 8 WIS LA — A A, REP]R Biga AE, G EARRR
LI REng Sl R, BRUE el EH TR—A%E:, Wb TIEREE IS ik, —HIR
MAEEAR FHR T B, mhReE A B R A AP,

B 5 TE R AR A X LR UL B Y . AR AR IR IR — T 2 X, A —RIHERTT
%, REGIED A RERIf BT, FRXA RS Tl AR, FikiE— 8 Fh
A RCH, BIES TG Ik, =6 ARSI,

IR SRR Fx R B 2 m g, RIgHRiTE—K MR, TEFAR, AFH
AR OY . B REF R IR —8— 1M S . EHICRABA LT, XEEBRIEA—,
My @ hriEA—FE, IR R — A KEERIIK R NS s o RAEE T LA
1t, EeansEERY SEC. #¢E Y Companies House,

AT — /52 LoanApplication SR Hill ik 54y, IZP B & — Lo btk A 2 R

i &yl A ARS, MRPEA R HIE N, HAERIZE: CompanyLoanApplication, Personal
LoanApplication f[l EmployeelLoanApplication, f4i] 8-21 &7~ | LoanApplication 2Rfy&E44

5l 8-21  fa ISR O Aot R T Sk AR

public abstract class LoanApplication {

public void checkLoanApplication() throws ApplicationDenied {
checkIdentity();
checkCreditHistory();
checkIncomeHistory();
reportFindings();

}

protected abstract void checkIdentity() throws ApplicationDenied;
protected abstract void checkIncomeHistory() throws ApplicationDenied;
protected abstract void checkCreditHistory() throws ApplicationDenied;
private void reportFindings() {

CompanyLoanApplication [ checkIdentity J5 % £ Companies House 2 ¥ it 2 =] 5 48 2
AR A5 ., checkIncomeHistory J5 i: PF ff 2v &) B A R, #5452 Fn ik 7= T it .
checkCreditHistory J5 i NI F A IIRIK FIA 5 55 .

PersonallLoanApplication [ checkIdentity J5 il it 4 & P atAR B, Wil &
Ftb ik S E YA AL, checkIncomeHistory Jj il iof A% Ar L% 4k FIMT & P2 & (7w e 1.
checkCreditHistory J5 i M2 TVEZ 45 /MBI (5 AR S AHR L7

EmployeeloanApplication A& 5 A 7l b1 1.5 S ZhHENY PersonalloanApplication, AT/

Ak
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I, FATHIEATAE R0 B T S B FrA 3 TRIKA IS, (6] 8-22).
B 8-22 b3 T HIiiE B aoe i~ N HRIE AT — PRk i O

public class EmployeelLoanApplication extends PersonalLoanApplication {
@Override
protected void checkIncomeHistory() {
/] ZREECN !
}
}

(£ J Lambda FiBAFNT5 1451 H, BATRESA™ F1EE BN A, S5 s BREA AT A
— o B I RS A R A — 5 A TR e — PSR . AR R e N3k
ANERE, H Lambda FRAEHE 550 LI L4 1, AHELAE AR R MRS, a3
ORI R G, LRI E A X F 5 A SBL LoanApplication ik, A 8-23 |

{5 8-23 51 T H i Sk A 11+

public class LoanApplication {

private final Criteria identity;
private final Criteria creditHistory;
private final Criteria incomeHistory;

public LoanApplication(Criteria identity,
Criteria creditHistory,
Criteria incomeHistory) {

this.identity = identity;
this.creditHistory = creditHistory;
this.incomeHistory = incomeHistory;

}

public void checkLoanApplication() throws ApplicationDenied {
identity.check();
creditHistory.check();
incomeHistory.check();
reportFindings();

}

private void reportFindings() {

EiEE W, X EEAEH - RAIB SR T3, W2 —)Ed: identity,
creditHistory fll incomeHistory, G — N JBMEARLE T 52 O Criteria, 1ZiEOEH—
THbRIUE, A RN IB ARl — A (e R LA S . FRATTHL T LAEEE M check 5738 [a] — A~
PR FIR BN SR, AFAE 5 SN & e ni i S Bl (anfil 8-24 FivR) .

) 8-24  An I RM, BEREIEN Criteria i R

public interface Criteria {
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public void check() throws ApplicationDenied;

}

RXFTT R, WA T AR AR B A7 AL A 75 22 4E LoanApplication Ji -3 rhisk
R, o RHRERA TERMREM,, tean, FRTELE Company B TTATA IR A, B
2, Company ek £t — R 51757k, 4nfdl 8-25 Fow.

{5 8-25  Company Z ARG A 757

public void checkIdentity() throws ApplicationDenied;
public void checkProfitAndLoss() throws ApplicationDenied;

public void checkHistoricalDebt() throws ApplicationDenied;
BULE RT3 CompanyLoanApplication Jefk Ak 57551, 4nfil 8-26 Bz,
{51 8-26  CompanyLoanApplication 2 B T %} i FAda 2 )5 1

public class CompanylLoanApplication extends LoanApplication {
public CompanyLoanApplication(Company company) {
super(company: :checkIdentity,
company: :checkHistoricalDebt,
company: :checkProfitAndLoss);

}
}

47 4 43 B & Company 2 i Jit [R 2 & A [ K Z A A &~ ®1ME B 5 AR 78 3
Companies House #1758 T7EM 28 M5 Bshl, (HAESEE, &NINIBORE R —FET,

e P BR BB 11 S BAS A T vk O B A HERR R AR T 20, B diT AT A B 2 7 X 26 25 A i
Lambda i siE 57551 H.

FRAT WA = 255 1l EmployeeLoanApplication 4% 7k PersonalloanApplication 3k ik %] E H,
AT Rl — A 5% 5 I . BT Z il o RARAF ARG A& S A B P T 5 TR RE DY A A
NS GEXAVEETR NG 0L, B B Ob—FIA R LB 0 . D, (o X P SRELEFRAT]
NS b Ay ) A

8.2 {ERLambdaRiEzXHITIBERIES

A E REE (DSL) REHE M ARG h e o MG S . EMTaFLEhg, &
IRAE D WAAN Java X FERE IO R £ B g B A 55 AU TG 5 5% . DSL i BE L A SR
B3], HRAEK.

MATTEFFF DSL 43 h#ide . M85 DSL FnshEs DSL, 456 DSL i & f RS 5, SR)5 0
FRETAISREL . Ebandi it (CSS) FEMIFAI, st # HAISMNE DSL,

o
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B DSL ik A 5 BN g fiE = . andfbise3 8 it IMock 11 Mockito ZEHE4UI2E 4, i
it SQL #J%E API, %11JOOQ =% Querydsl, ABZ k%0 (2 & NEh DSL, MEFFAEE B, W
6 DSL st il 2 g, fefit APL G E(ER ., MARMRIf., PN DSL HIBhREssk, 1ERrIARHD
SIS, Bhig, FAUEILT, 6 DSL 445 HOARRG A sk (G ] e FAIE

A T Lambda #ik3\, 2B DSL ¥ i 1, ABLeM 22l DSL R F i X £ T — & F
L H, Bl PRd w8 —A T4 4307 % (BDD) Y DSL: LambdaBehave, 3i&#
FH AR T & PR,

BDD &MIRIRZhIT % (TDD) HI—AAFF, S E SRR A, miE—aHm%E
W AT, B 1A915 T R BE T —A~ Y Jasmine {J JavaScript BDD AEZR, Hivii JF &
PR RREE FZAESYE, 5] 8-27 J& - T 4nfal{ FHl Jasmine SN,

{51 8-27 Jasmine

describe("A suite is just a function", function() {
it("and so is a spec", function() {
var a = true;

expect(a).toBe(true);
b
b

AN IEE A B JavaScript, [Ei%EiX B AL AT RE S R e, TR A 1S Java 8 SHl—
AKLAIHER & — 2P — P2k, HSEZICME, 7E JavaScript FFAI# A function() { - }
FZ%R Lambda Fik7,

LEIRA150 BISR B T i Sefl 2 .

o AR TR — R T A
o B ERR R AT AR, ERN R E S
o NG E—RE, R £,

XM S AE M GE R IMNAKESE, Eban JUnit o, A0 BT . BRI B — AR5 7%
IR S, B R — AR

8.2.1 {EHMJavaZ®EDSL
IR B — T 2BERY Java BDD HEZRAT 2451, 141l 8-28 fitiik T—/~ Stack FyFELLsT2h,

il 8-28  {ifiik Stack HyZ (il
public class StackSpec {{

describe("a stack", it -> {

it.should("be empty when created", expect -> {
expect.that(new Stack()).isEmpty();
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s

it.should("push new elements onto the top of the stack", expect -> {
Stack<Integer> stack = new Stack<>();
stack.push(1);

expect.that(stack.get(0)).isEqualTo(1);
H;

it.should("pop the last element pushed onto the stack", expect -> {
Stack<Integer> stack = new Stack<>();
stack.push(2);
stack.push(1);

expect.that(stack.pop()).1sEqualTo(2);
b

s
13

WO TATE H Zhii describe SHEME L, RIGE L — &5 R AR AR 4 R
o, ZEFBENMEMT "a stack”,

B NI R R T RERUT S A A, BIT1AL0A tt.should 4T3k, v it HRIEAERR
FIX R, SRIE I — MR SEERIAR T, BRI expect. that RSk, fAMIRHIIITA,

A, 25 AT A TR — AR AR, R AN, PR &N pop HEIEHIEE
AR EMEA: 2, T 1, KL “pop the last element pushed onto the stack” X Z&HRNIIEE S T
a stack
should pop the last element pushed onto the stack[expected:@ but was:® ]

should be empty when created
should push new elements onto the top of the stack

8.2.2 =i

HH LAY T (EH Lambda Fik 7 DSL BTk iER], BUEIZE B IRAE anfr] SeHli%
HEZEM ., BAIHESIERKRET], AT DXHEAHESSE £ AT .,

RF TN E e BRI A describe XAZhiA], WRAFA—ANEETERBE T . hEGCIE—
A~ Description SLfl, TEULALER & Fh&AEIFLM, Description 25 & A 17E LY DSL
m it (BRI 8-29),

5l 8-29 M describe J5ikHFha7E SLINI

public static void describe(String name, Suite behavior) {
Description description = new Description(name);
behavior.specifySuite(description);
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A E R BFUNERGA - 8 — /> Lambda 282 0RHL,  RIBLIRATTE 24> Suite B4
e PR ZORHM AL 1, anfil 8-30 Fion, %% DI — 1 Description X R A1EAZ
B, FAIHE describe J5 ik HLUFFHALA

518-30 AL AR — A9k M AY Lambda Zik0SE L

public interface Suite {
public void specifySuite(Description description);

}

EFRATE XA DSL 1, A {XE M Lambda 2635828, 45— 48 I J& — 4~ Lambda
For R, BIHLFTEEE LA R HE N . Specification (4nfil 8-31 Fior). ~BIHLHAY
expect 25 A% Expect JEfSLl, Tl AN G A

5 8-31 g S MUMIFRAE — > SEBLIZ$EE MY Lambda #ik5K

public interface Specification {
public void specifyBehaviour(Expect expect);

3

Z K [ £ 31 Description SEflix Bk MY 1. 1A 2 P aT LAER] it. should i
ZABATIIEIN, X kAt Uk Description KFEEA —/> should 75k (Znfdl 8-32 Fiom) . ix HLE
FOEMCF R Ty, %05 il IR ] specifySuite $ifT Lambda Fik s, AnSRIMI S e, 25
W — A FRUERY Java AssertionError, i Hifth{F{a] Throwable X5 MITA Ayft—/ 5% .

f5il 8-32 % JH Lambda ik A FIRAVENIE A should 57k
public void should(String description, Specification specification) {
try {
Expect expect = new Expect();
specification.specifyBehaviour(expect);
Runner.current.recordSuccess(suite, description);
} catch (AssertionError cause) {
Runner.current.recordFailure(suite, description, cause);
} catch (Throwable cause) {
Runner.current.recordError(suite, description, cause);
}
}

FME i expect. that iR IR 4T2h, sk & Ut Expect 28753 —/ that J5 Ml il
H, 4nfsl 8-33 Fior, X B ATUABF B ARIRTSR, SR)GHE 25 HAY /i, 40 isEqualTo,
pOB S SIIIE S 7 U w CED VA 0] =

51 8-33  WIREEEIIF4A

public final class Expect {
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public BoundExpectation that(Object value) {
return new BoundExpectation(value);

}
11 BEIE L H A ES Sy

BHTRATERE], KBNS T T, 417515 Lambda #i5 R JE5%, Stackspec %
AT ELEE BT (7%, BB (R S (B0, % Al T/, 152 IR A
4R P T 3

public class StackSpec {{
1}

RHSTE A EAE RS, FTUSITERR Java fREDH, FrLGX S0 T— A2 B HkE
B, AR T Y, X B AT LA 1

public class StackSpec {
public StackSpec() {

}
3

BRI — /-2 B[ BDD HEZUE AR £ TAR M, AT A 1 1A i34 J s dn fof i

Lambda #5520 AN 4TI & HIE S . IRAEX HLPHR 75 DSL v Lambda #ik 158 BAIHE S,
VIR BhisE & i Y, T fanfi sealx P20 DSL,

8.2.3 {4

g PER)— 5 IR IAE DSL & & IDE A4FRY, #a)iEte, rREicfE b 8HiR, Rig
HRS B 2hb 2 IhEExb 70, X kA& (i F Description F1 Expect SR IR, 245K Hw]
LIS AT 1t 8 expect, —28 DSL Wt A 7T ixFp 5, ZniE M Lambda ik
NEARER, A ESA—EAT T, BtEEll IDE BfEHE R,

FH M — 0 2 A describe J5ik, X R ZUAFALE o Al B AT RETC LR S, TR
BIUKKBE—REIE , 2B EREXAHES,

B—MMEFRHE B IR KR L BAONRAE R0 T KRR, SR EIMNT B, i
Fr b, BAIAFEEXLETS, whAe B4 H Lambda 2k fE DSL R RIE TR, SEFIE
@AY Java 5 iE—FE,

8.3 {fHLambdazRiZRAISOLIDE N

SOLID J5 Wi 156 T 1 1) % G2 B2 e ik ) — BB AR, RN 2 AR s, o BIRET
N LA 3 19 o BE: Single responsibility, Open/closed. Liskov substitution, Interface
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segregation 1 Dependency inversion, X6/ MIGEHR FURIF & th 5 T4 And R Aag,

TERREIAR X B — R AR Sk, FFOAEAR M T T %, ARZEHN A
T, IR SRR, i SE A /£ Lambda Fik A PREE T B H A i) = 45 i
Wi, fE Java 8 H, HLEFNELY fE, QL@ 1 ERIIBRA.

8.3.1 EHE—Ifge/EN
AAFPHEART EREA AKX THEY,

BRI S R TR ORI R AR . S FTRER 5 S ITIARE, T R A
RO £ PR L T SR A, 8.2, BB R

BRI R R AR, KRBLX LE DD RERY AT i TR SR AR IRV A 21 ThRE,
— ARSI KA AR L S 5 MI% 2R HABThRE . X rTRES S IABRIE, 0 2 ARt
fIRE

LERATVE — AR IR BIRR PP, % FE 7 H1 % 7 51 % 45 B BalanceSheet A%, 485 fii th
B — 1y PDF k2RI fann SR 52 BB 1 25 s H Bh e 0 Bt [ — /> 2%, IR & i 2k
AR B, fRel REAR AR bt ThRE, H AR AUASS, bhan HTML, Wl REd A8
45 BalanceSheet HYZN i, X A ff [l 5y MR B /> K42 it TARAFA B . — A ol
BalanceSheet A g Ft&, —A~Tivchit,

DRI T ok — /RN RE R —, 1 LT ShRER 34T, Mminid,
REABL A A, P2 AT st tinde, mAS40MsTHlZRN%,

XA R IR TH 884 . Ul — AR NERRY, RAR TR IEIRIER 25—, B
HEMEEAR ., MRIRAEE —ADNRIET S, TRESRBINIA QUERIARH A2,

BEARTRELHNE T 2sg —ZhRelN, [k 1 XA Lambda RIAXA LA KR?

Lambda 2B AET7 5N REE 25 55 SKHL R — D RESEIN . LEFRATE A6+, ZB R TRE
HH—EEENA Z AR (] 8-34).

5 8-34 IIMEFEA %, kBN T ZERT

public long countPrimes(int upTo) {
long tally = 0;
for (int 1 = 1; 1 < upTo; i++) {
boolean isPrime = true;
for (int j =2; j < 1; j++) {
if (1% j==0){
isPrime = false;

}

if (isPrime) {
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tally++;
}

}
return tally;

}

ﬁi% FEB 8-34 AR T 7P THECRIT— /Rt e L. £Ef 8-35
AR E R, ERAThRE—2h .

151 8-35 ff isPrime MAYBL I —AToik)a, HHRBBAEAITTTE

public long countPrimes(int upTo) {
long tally = 0;
for (int 1 = 1; 1 < upTo; i++) {
if (isPrime(i)) {
tally++;
}
}
return tally;

}

private boolean isPrime(int number) {
for (int 1 = 2; i < number; i++) {
if (number % 1 == 0) {
return false;
}
}

return true;

}

HIAMNHI AL AR A IIRE. RS IR IR H AR B 0838, An 3k <F . — )
JEM, A8 LA R B i ek . b ARk A — A BLSE A A m%%%ﬁ#Aﬁk
[ upTo THAL, FRMAZATLIFTIRGE, B8, SR SRt 2 —!

FATRTLEAEF Java 8 [EEATR (4nf9l 8-36 Fizr) EAY LIRACHD, IS IGRIRIER A I EAR Y
AbHR, X BAE T range FikM 0 5 upTo T4k, SRJE filter %L, Hfaxtah R M count,

5 8-36 i FHAE & I A4 AT B 7
public long countPrimes(int upTo) {
return IntStream.range(1, upTo)
.filter(this::isPrime)
.count();

}

private boolean isPrime(int number) {
return IntStream.range(2, number)
.alwMatch(x -> (number % x) != 0);
}

R IRAVAEFI FH T £ CPU I 4578, mI (i parallelStream J5ik, MG B& Mkt
A RS (anfsl 8-37 FiR) .
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il 8-37 FFATisfTH T A A A EE T
public long countPrimes(int upTo) {
return IntStream.range(1, upTo)
.parallel()
.filter(this::isPrime)
.count();

}
private boolean isPrime(int number) {
return IntStream.range(2, number)

.allMatch(x -> (number % x) != 0);
}

WL, FIHEE g, o EVRAN R B 3T Se B RE . — I,

8.3.2 FHAEN

AR BRI, A S
— Bertrand Meyer

FF P U 2 B AR — B RESR IR LRER MR 5 T e, — /B ShRg s — Ak ek,
SRR, 25 SRR . I AR ERUIE AT HYZRAEA & oA R sk IR AL Al L
AP, XAERRSS Dl T BRI

F—IRWT BT RN, B A SR AR . AR SRHLE AREY R— A RHIIREVE? &
LG THE, ARG, LLRITE A BE G-,

RAZESHERT k& AgctkRe, HHICH/BINE RATIRETE ., than, FROTEHATT
BB P22, PRz ARk A o BB RN EOS . Bl o8 BoRix Sedghnit 2 iy
{E MetricDataGraph,

X 1t MetricDataGraph 2K () 5 i 2 — & B AR F I B B ) &- T de bt A iZ3, %A TFF
API 3 8-38 Fliw.

{5 8-38 MetricDataGraph [ 2\ - API
class MetricDataGraph {

public void updateUserTime(int value);
public void updateSystemTime(int value);
public void updateIoTime(int value);

3
(HIXAE R i TR B R B L P R I R 1, #BSE{E Tk metricDataGraph 2%, i
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SIS AT AR O X AN [, FeAi 18 FH— AN B2 TimeSeries sk R & Fhisk ] 25, X B,
MetricDataGraph 2R TT API kAT, AU EHFIETEATE R, il 8-39 Ak,

f5) 8-39 MetricDataGraph it J5HY API
class MetricDataGraph {

public void addTimeSeries(TimeSeries values);

}

BT AR ARARILAE P UASE B TimeSeries 4 1, {EFREEMREE A A, Lban, FRATHTRES
H A | 3. UserTimeSeries, SystemTimeSeries fl IoTimeSeries, 403 228 M iy, Lk
G|y T M AU BT IR 3% /Y CPU B R, U0 RT 38 in— A~ B Y SEBE T TimeSeries 432 HHY 2.
StealTimeSeries, XFE, Fi¥ JE T MetricDataGraph 2k, {HH-EH BT,

E R B R R T T R R . Y R ITI, HE S A . AT e 2 ThreadLlocal 2
A — R A B . Threadlocal 5 —/MFEFRAVAS &, &/ &AEEA — %A RAVEIA
HE 2R EH, ZEMERET B withInttial & — @& s, Aot E R G ER
Lambda 157,

EPFA IR, AT ThreadLocal %, BRAE( SIBFIOFT A, % withInitial J
e ARG T 72k, WRAESIHIA A [ £7 H 19 ThreadLocal 95fl, Hedn, wTLAE
ThreadLocal A: i — 4+ DateFormatter Sffl, iXEHRLFLT AT, AIfl 8-40 B,

{5 8-40 ThreadLocal HHi#% (L5

/] =8
ThreadLocal<DateFormat> localFormatter
= ThreadLocal.withInitial(() -> new SimpleDateFormat());

/1 R

DateFormat formatter = localFormatter.get();

il 1L 5 ARIEIRY Lambda 255K, ATUMGBEISE2AFEIT A, LLanfef] 8-41 i, Hli A
A Java SRAR O THE— . AFFAARINFT.

{51 8-41 ThreadLocal FRiRFF
/1 B EAETI

AtomicInteger threadId = new AtomicInteger();
ThreadLocal<Integer> localld
= ThreadLocal.withInitial(() -> threadId.getAndIncrement());

/1 A
int idForThisThread = localld.get();

X P D RS 75 S0 — R ER SR AN (R e R RE AN TR], AR At G FH A T A QSR B A S - A
AR G — 2 G AN BB X A
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CARRPET —TAlA PR ARRE . AL AT AN R AT T, WA Al AR P R AR At
MEREK, ZFRA LN EHA AR VR AR A G AR, KIA aR P ERE A
AR, S ZWA—E AL,

java.lang.String B AR A A AEHY, HIEL EHEMMAFAE, KHABESE—KIRH
hashCode J5 AR A [ AERRIVESIE., EHMEF R, XRTELL2H, BITEA LS
(B A B AEAL TG R R TERL ORI, 188 MERAFH IR 1Y

ZFTLMEXFE—A Ui Lambda 2k S5 P RO al 8% 5, PRA e TR BR B
Ferh HAGEERIRE S, X B Lambda Fik AN A JHE, ENARMRIT & RAEA B U
R GRFEARE

FATEA AT AR GSHL TIHHEN, 2B EMNERR ST LS, AT % 23 A
DRI T3 7 o BB IR T3 EETCEE X RN ERIR S, PRI o A /5 (BT
DT TR, B R . 22K, PREFE R A KSR R AR R

BRI R AR IR, AR RS T AR INER. ENBA NEIRE R,
BRI A% A e A Rl 2 e Z Tl 4k 2

R BATEI X LR A, SR CEWE THESMFF RN, 2k E, f£ Bertrand
Meyer % —RGIAXA RN, JREE— BRI E, oA nirksh 7. EBCEET %
WEErp, SR — R UL R AL Lt i T o k55 J5RAnfE 5 i A fL rT e &5 ik — A
R IHREF AR IR . MARX A A ZAx — R A E i, JUR DA T BT A s il
R AERIES, A MBS, E k.

FINAER —mERET, 1 Java 8 i, (EHHMGERA LA, S8 [ mPr 8 Bok S
TS —HER . PRI R T 60— A4 D s R ok e 5%, X st —
Tt 2 B RE 5 2

1E Java 8 /1, fLA[{E A BB B4 HY Lambda Fik AR H— A~ B O FoR, m R o
VA FHEME— 5 8, ARIEE A Lambda FHA R IAR, ot AR, xHsSchEEH £ &
e SEELIFEH R,

8.3.3 k#IREEIEN

M ERFRMEY, @ R IRR %,

LR FRRIER ., MEss, MeTBcRry T ik — R b BRolk 55 8 FE AT Bk & B e ) LR R
FE—i2, [RICAX P ZR P A S Bl i ] e AR 7R 1

(RS S A B A LERR R DL BB e Bt & RS, 45 LBl s AR, xatik 1R
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ARG T Z A0 dh S, i el AR BB, xR e (b 8 75 = Bml Y«
WE AT DA AN [T 40T 5 A B RARRD, o nT LR A R0l 55 32 48 o PR AT Y SR 3L

WBATE— T BAR, BRI G]F-, SCIUNBE R 1 s s e sk 2 B R Y
fii . 2R HCARAR AR, (SRR L 696 5 ik 5

AR, BATTACRARD 3 A = AR A

o —AREMRHTH R R R R B 2
o RERFBILAF A SCAR SO L AT itk 5
o NHFRR RIS B S A M HE A 20 5 Rk,

AV 8-3 RFTREHB Z FIHIR A&

Zmés

AN

AR A Hohk i

@ 8-3: {K#KR

fEiZARGH, EHMBHEIRRE A, (R R D158 Fndb bk 5 77 i S A (3 3
bk, RILRAGERKMAGFEM, BT Ef], i — 1 Hbriisss, 5
Z M ANTH Twitter 1K P 5 B A IREON 28 s SCELAnFRATTAS AR F b hk 8 47 o4 — A SeA Sk,
A2 {5 FH B 2 A7 ik 2 b T

h T BAREE ARG A I RIEYE, A2 ORUE SR S5 B AN (R 2] 15 2 B A7 i e 1 52
DAy BRI T o650 B A A5 B RIS, g 5 b 1 S IR T3 Bl
R, TS A BRI, 1 (s S A S U AR

HAAF] Lambda Zi8 R, A1 ZANERIAIR L By B BE T A U FE RN, Eb4n map B4
B TN ES Z A FEHR AR, map BB RIS T HH A, i F R n
e, EXH, mi A% . Function,

TR B (RO S R 55— AN A B ARG, AR, TEBERIBHIRIR 2, LhanoE A
B, SRR, SCHERMZERE, X BB CASCHE A G, A SR — FfoR e i 2 7 O
THE F RSN AT AR 5 I FA 21 3 A 2R B

LRFAVE — B, B AR —FhE AR RFRICHE & i, KAl S ()
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SRR, IR Boct:, B, IEHARE, SRIGEHSCH: . JATERANILE
PR SR Sl Bt s UT 3 R U [n] JE ) 5% . HeadingLookupException, #x J& RS 4Ny
8-42 iR,

{5 8-42  fiFHT SCE R AR

public List<String> findHeadings(Reader input) {
try (BufferedReader reader = new BufferedReader(input)) {
return reader.lines()
.filter(line -> line.endsWith(":"))
.map(line -> line.substring(0, line.length() - 1))
.collect(toList());
} catch (IOException e) {
throw new HeadingLookupException(e);
}
}

AR, FRATA AR BRI B SO R AR e . AN FOERE R S B R
R AR, TR IESCIEAR G IAR YT 2848 75— T7 ik . WTLAME ] Stream<String> {7
A, LRI E, ML, Strean X Z4, MHANES WM. FRILLEE
A=A ERHL, ARSI, AT LG — AN RS A . B A~ R Anfdi] 8-43 F
A, T ELFRAT TR ) R L P S AL BRI B A BRI S A B TR T

il 8-43 H|E T AL D RE SR 55 Z 5]
public List<String> findHeadings(Reader input) {
return withLinesOf(input,
lines -> lines.filter(line -> line.endsWith(":"))
.map(line -> line.substring(0, line.length()-1))
.collect(toList()),
HeadingLookupException::new);

}
AEAFERRHNE withLinesOf Ji7ER AT AAERY? THE DI 8-44,

51 8-44 & X withLinesOf J5ik
private <T> T withLinesOf(Reader input,
Function<Stream<String>, T> handler,
Function<IOException, RuntimeException> error) {

try (BufferedReader reader = new BufferedReader(input)) {
return handler.apply(reader.lines());
} catch (IOException e) {
throw error.apply(e);
}
}

withLinesOf J5 %4852 — /> Reader ¥ PR 15, SR 51 H B 3& 3 — 4> Buffered-
Reader X4, XHFEmL vl ABATIRISCHE T . handler s 3 T A 1AEAEIZ TG L H 7109
1, BUASC R A — AT Stream fESAZ 5L, B — A2 H0E error, T At A 5
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W SRMIZT %, B S REUA SCRRE,  HREIN ghifh Hi12% 5% .

BTk, m R AR T R R, X R R R — FPIE S, WT AR % B A
Lambda FRA—#2 1, RS 5N 5 AMEHE B R — R FHR IR R AL o,
X B IAE Stream Xf AR Reader FNSCHALPRMANS: , X Fh 77 sl T s B g i
T P DR A Rl s P R B BT R B — 1 I U R B T IR ER,
SRIGH SRR, Fsk b, 40k Java 7 A Lambda KK, B4 Java 7 H1HY try-with-
resources FJRE F] BE AT 2 — AN AU RESS .,

8.4 R IFEIE

ARTHENRZ AR R T2, SRRk, mrg—A 7. IRT
A THERHE & Lambda Z5850, HA DX EEB A TR E S F Mk, aRiEE T
fRSE 2 ARG, A2 ARC S,

KLk, “Bob AAX” & SOLID JEMIAIHEZN , i8S 7K EA R IZ W CRMEE,
2 POk % A AT T, AR URAE G B A IR B AR B — LEAHSC FniR,  WT i [R] Object
Mentor ‘B J5 Wik (http://www.objectmentor.com/resources/publishedArticles.html) , ‘it
AT A —RIITER RIS,

AR AR ROUR L B S, BN L HIE S MR asE S, #HEFERK
@152 Martin Fowler [l Rebecca Parsons A 11 Domain-Specific Languages (Addison-Wesley
R AR ) —5.

8.5 E & [O|

e Lambda iR NAELHR 2 BUE BT i 8 . mliseth s o, R A B,
o fEJava8 W, GIESUESEHIESH E LRGN,
o f£TJava8 Hr, A JH SOLID JEMIFIHHLE .

LA
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BT

fEALambdaRIARN HEEH REF

B HE T anfaf 34T R AL PR RO, A # e anfal f# ] Lambda #5700 5 H & N, @5k
i A5 BN ERRZE X /O,

A ' — L il 7 H 2] T Vert.x (http://vertx.io/) #1 RxJava (https:/github.com/Netflix/
RxJava) HEZE, (HHApRBLAY IR TR U@ F, o H e s B OB, A
T AAHESE R R PP thad .

9.1 AftAZEERIFEZERIO

FESTBIFATILALER I, BF TR 2 56 T anful s 20F H £ 4% CPU YN 2, X Al sUARGE
EAEACBE BB, B A AERE— T R AR

(B Bgm S — A SRR R PR EE . B2 P OB EIIR AR 55 2, #RSE AN 55 4%
HEAL—A TCP g, (ARG, ke P SHAE, #RZUH—AJ5 %
PUEREAE, XA T ik PLIE AT AR

XA 10 KA e & X 10, &l H S FHEUER X, ORI P 058 B8
A X AE— R PP AT R, GRS, BARGY R E SRR B, FEMIRS & i
ALK TCP #f, FLy AR,

EmE X /O, GRS F V0, TLALRE KRR I & M iEs:, mA— 1S h%
A EEIRSS . FIPLZER VO ANE], SWIFRAER 7R Fim %S SRR B, FIEAYSE S 5
VEMITE 55— ARSI AR IA T, X AEmE Al LA R T HABAT S5 T, dnfaffdi X 2645 T k1Y

115



CPU M5 &Mtk TR 51, TLLEREIRAE 28, el LATt— /% Minecraft 4k,

B EATA Lk, FlE s AR R AR X MR VO TR, B APLIUAE, BI1AZ
PSRBT 3. Java Arif 28 AERY NIO 2 it 7 4EFHLZER VO #YH: 1, NIO RY &R g A HI 3 T
Selector P&, Lh—/MEFEEEEL /MMEEEIE, Fanm & Fom S Bnr M ST,

SRimix R B AR Lt A E Java B2 77 R AR A T2k, B4 'S Hioke i ARG Mk T 21 i Fnif
Ko SIA Lambda FkR5E, IRHHFISSBLEA X L5k i 0 APLEIRT-2 T,

9.2 [o]iff

S T JEoRARBLIE R VO BN, FA PR T — AR LT B R IR B, A AR AE B
MIZhe. 28— b N, FRBRCE N 4, B AT e b R (5 B

FATREEA Vert.x HEZESCELIZ Y H, F B fE R ARIET 2, 5| AR e T
Ao 1EFA15e K B — B TCP &MY, nfil 9-1 Fis.

5 9-1  $it TCP i%E+2

public class ChatVerticle extends Verticle {

public void start() {
vertx.createNetServer()

.connectHandler(socket -> {
container.logger().info("socket connected");
socket.dataHandler(new User(socket, this));

}).listen(10_000);

container.logger().info("ChatVerticle started");

}
}

1% w6 Verticle H Bk Servlet ‘Bt Vertx fEZEHE o, FARIAAR
A& start Jiik, BRI IE Java FEFF A matn 50, FEWIR B AR, FRATIH BN —
AR TCP 4IRS 25 .

#KJ51A) connectHandler J5 i A—/> Lambda Fik 2, 244 H P21k 1R, #5
S Lambda Fik A, Xaha — A~ EH, SEF 1 5o/ 4309 Swing i 2L,
X PP I AFRL A, S 6 2 Tl S AR A ——Vert.x HEZE TRV FRE AR, 4THRAF T —
PR 2k, By R R S B Al PRt 1

AR I datadandler F5idE 1 A4V, B2 MRIZE EHE 7 i ORI, 1%
RS WA fEAGI, 1A ZR M E A TIRE, KA H Lambda ik,
A A—A AR User 28, IZ28SKHL THROGHIRR B D1 . User 28AYT5E SLANG 9-2 For.

P =r
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51 9-2  ALFHH Fridfs

public class User implements Handler<Buffer> {
private static final Pattern newline = Pattern.compile("\\n");

private final NetSocket socket;
private final Set<String> names;
private final EventBus eventBus;

private Optional<String> name;

public User(NetSocket socket, Verticle verticle) {
Vertx vertx = verticle.getVertx();

this.socket = socket;
names = vertx.sharedData().getSet("names");
eventBus = vertx.eventBus();
name = Optional.empty();
}

@Override
public void handle(Buffer buffer) {
newline.splitAsStream(buffer.toString())
.forkach(line -> {
if (!name.isPresent())
setName(line);
else
handleMessage(line);

s
}

// Class continues...

258 buffer (& TSRS ARVECE, BMTERIR o 0SCRIL, BRHE
HEHREOR — TR RT3,

XA TIENZRA java.util. regex.Pattern ) —/~ 52 f5i newline SR ILALIATHF, A
JiERAE, Java 8 My Pattern JaHid T/~ splitAsStream J5i, 1%75 Ml FHIENIZ A 20K
TR R, R A B R R

Pk EIERIRS %05, B de e B 4. a2, WAt/
FHIZ s A NIE R AL BRI

SRR B HAb A EHE, R eI SRR & P, LRI BE A4 5 AR
HE, b TSBLZYEE, Ei%E MuiH PP LR, FAEN T B50—/1m1E, Hk
GAHE (i 9-3),

i 9-3  {HEMHIIRIH.E
eventBus.registerHandler(name, (Message<String> msg) -> {
sendClient(msg.body());
b;
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ERARALEEH T Vertx FIF 4 L&, ERUE verticle X5 Z RILAAEFA %X 1O 1975 1%
H{HE (A& 9-1 Fi7R), registerHandler J5 il —AMACERAR A1 — A btk SCHE, AIHE
RIBLZHNE, S0 2B AR R B ARy, I H A SRR, x B A
PR L,

Verticle 1 Verticle 2 Verticle 3
% A
L Bl
Eventbus

9-1: ERSHEAERERR

I A E A B PO R BT R, AU R AR S5, B Z R 5E
AUAEZER VO TR, BRI, R A iR,

Vert.x IS BT VF R IE L R TAIH B, (B2 TATHE ] Message f RilbATH 4,
g IR TH B 1 h Message XTRA LY SE K, BT REFF A TH B K IE TT 1 B E A B 1y o
FEXFEOLT, FRATEEARH AR, Wb CFA Ly, WHFERM body 757k, Ffilid@id
FHH BB A TCP %, fHERIES TH P MRE .

2 AREAEIH BN A PR B — /R P, s AR S — A sl (Anfi
9-4 FoR), XHEMER T A4,

Bl 9-4  JIEIIRAE R

eventBus.send(user, name.get() + ‘>’ + message);

LAY X A SRR AR 55 2%, SRR H P RERIE B, Ak, TELIHAH

o EMEMANENL S, Bk E AR LA T RMIH ., a0k Bob A “Ihello
followers”, NIFTA J<iE Bob I FEBEULCE1Z 415 B.: “Bob>hello followers”,
o RiEMA, HkseiE—AH ), Ebian “follow Bob”,

— BEHT 1A%, sEal LA T-950 broadcastMessage il followUser J5i%, ‘BN 1 BIfE T
R4

X B EERANA AR, BTaRMH P RHEE, BUEEHA TRAESWE D, 2
i, Vertx BHME R ARG —REBRMA L MLEET (WE 9-2), LEIRMFLL
=R 75 s
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Verticle 1 Verticle 2 Verticle 3

N y' A
JEM bl Pele

Eventbus

. 9 2 1%%/%/0\&,\?2&?5

PR HRE— 2 A ] Tk Ry publish T3k, Mg fehify send T3k, oh T4 H]
FUER ¢ A A A C AR AR PSS, FE P 45 R - followers, EbAn Bob %Al — 4k 1H.8
I, BrATENE] bob. followers HUALERFE AL EIH.E (Anfdl 9-5 FiR) .,

Bl 9-5 [ REEFERIHE
private void broadcastMessage(String message) {

String name = this.name.get();
eventBus.publish(name + ".followers", name + ‘>’ + message);

}
FEALPRRR L, AT RS IE—F . RHHBMEEAE T (Al 9-6 FTR).,
5 9-6  HEUHE R AT E

private void followUser(String user) {
eventBus.registerHandler(user + ".followers", (Message<String> message) -> {
sendClient(message.body());
b
}

INFRE B SGEE A AV B PP TR AL, WIS T e e WA~ Ab B R
SHEWEITHE . X ERAE EENHIER 22 G

9.3 HEMHEHEEEH

X B RATEHER A — AP T B BRI ZE, BB T — AR & P, 1
RE FPimiIan i AR, EEAE XM, IR R IR IR B R A 5 e,
BB AT TR B AL ZAF R &, verticle W5 2 (a8 o (M F B2 R IXTH
BIEE, XA RMAFERPEMILRE, BHRAANFEEAERR b E e s E A
synchronized Jeflt, 5 RFEFZS S H NfE p,

h TR AE verticle X R Z i bR, AT S0 S 2k B FE AT B M T LR
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hillo - H {3 A S Y Java F4F R, BATRASR A AR/, BT A% &I
verticle Xf R Zilflut, FEUALHERFIEESCE string X RAVIRE, BIAZFIHER
EH AT

Vert.x A BRI GEGE 775 R (L8 14 8., FATAT LA FISE 42 249 JSON X4, L
Buffer JAidt  CLHYYH B XLETHEE P ZRRY, W UL an R A Y, THE Rk N
e T LA I 1 B B Ak IR

Vert.x HESZM izt /£ 5 3% 11 S 5 7 S0 05 R BE S i R ) X REBE ORUE R 1 31 T
EEER, NASIRE. LR Vertx, MRHEAZLZREMEREL
(. AT AR B e A B R DR 5 2, (Ed e T B RE AR DI R

{1 verticle X GAERIF R REL 5 TINK, BABEA verticle M RAPAT LA L K
EIHE, SRR BHE A TG AR IR, AR5 G ALX e MK A A R — N B R A
G, AN FAELOE P S =2 A mT R0 20 5 AR R B S IB B R, 2488, sk s i
A AR, WR RGN A—E.

RETHEMSSER RGLLR S R AR, WETRE TRRR, R — B R
PR AEmii, TLOEREE RA M verticle X4, MIAHEEFED JVM,

FE5 6 B, FRATES] T Anfa i A1 Lambda FiA RN Stream 2 4 40 5 47 A0 FE AL FRRD
FATHLHILE AR i 5 A E s BE SR, {8 A% 2 AUV S K 23 i W] 2 X G e [P R 75
— I B RAEARIATISITALER, PATHE LM VO 81, FLanEsEE LR
&P, TCIRWRRME UL, MRTR T REE —HERY . (EH Lambda ik NFKRATh, #HEE API
RAETRIIF S o G W 258 P TR 6 TR B A o AR

9.4 KBEFHE

BEH CLER T el E A AR g B AL IR R R AR, (HR BB kS by A] LR
R ARG S ARG GE ] TR iR, ARG SR A T %, BIMEREA] T Lambda %5k
Attt LB T — ARG A B X A [

FER SRR B CRO, 5 TABMIR, I i A T verticle x4
Wf7h . fRrdan{s] 9-7 dr i messageFriend ik frrs:

B 9-7 MMM RAR 55 &% A A A& 7 g & 1 B IR
@Test
public void messageFriend() {
withModule(() -> {
withConnection(richard -> {
richard.dataHandler(data -> {
assertEquals("bob>oh its you!", data.toString());
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moduleTestComplete();
s

richard.write("richard\n");
withConnection(bob -> {
bob.dataHandler(data -> {
assertEquals("richard>hai", data.toString());
bob.write("richard<oh its you!");
b
bob.write("bob\n");
vertx.setTimer(6, id -> richard.write("bob<hai"));
b
s
s
}

ik FPAK P, 4y BIJ& Richard Fil Bob, Richard % Bob il “Wf”, Bob A& “mk, &
PRI, R Ok e S Ryl AR E A, BIREIXAE, S8 RARSTEE IR LL iR £y [l
PR T —/ KB &F5%, REAWH N FEA BT, g —EevE, (HFEHK,
EAAT AR ) XTI R, LR T B AR, [FIRE, K
RIGAYZ R BAE T 24T E,

AR an el A Lambda Fk A48 with J7ER T fORE BRI, 5%
SRR, AMRARD R L KNE Ti%751%. withModule 75k #0%E Vertx #ibk, iBf7—
SERRD ARG SR IR, 1B A — withConnection J575iE4%F] Chatverticle, {d 5255
g,

% BL{g B with 5, MiAS{EH try-with-resources (U5 R, 410 B & AR A1 FH
AOAEPRIE SRR, FRATT T LA AED, ke 2s i85 TR, anfil 9-8 FiR,

il 9-8 43 AT BRI ARRS, MR RARSS %% LA IRA & B RER B
@Test
public void canMessageFriend() {
withModule(this: :messageFriendWithModule);

3

private void messageFriendWithModule() {
withConnection(richard -> {
checkBobReplies(richard);
richard.write("richard\n");
messageBob(richard);
b
}

private void messageBob(NetSocket richard) {
withConnection(messageBobWithConnection(richard));

3

private Handler<NetSocket> messageBobWithConnection(NetSocket richard) {
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return bob -> {
checkRichardMessagedYou(bob);
bob.write("bob\n");
vertx.setTimer(6, id -> richard.write("bob<hai"));
1
}

private void checkRichardMessagedYou(NetSocket bob) {
bob.dataHandler(data -> {
assertEquals("richard>hai", data.toString());
bob.write("richard<oh its you!");
s
}

private void checkBobReplies(NetSocket richard) {
richard.dataHandler(data -> {
assertEquals("bob>oh its you!", data.toString());
moduleTestComplete();
s
}

151 9-8 rH R EAFFIMIE 5 BAE T2 AT EH, o TR B &7 RS, ARE—1T
ERREAE—IRE, BA TR —ADhRESRUE T 24 H ] ISR AT Rk, A iXik
e 7T —4 T

RS AR L, RIS R, TR E A AR T

9.5 Future

PSR AT THRAERD B —FT5 FE (] Future, Future fR—5KR%%, Tiik AR El—AMH,
AR [l —A~ Future X4, IZARE—ROERRAE, HEURRESEE "™ —AME.

JA ] Future XF 4 get 5 i aRIUE, ‘BAPIELRILRE, EEDREE, TR, FEE—
B, A Future SPRIFHILA [RIRE,  FA] S PR ] Y L& AT RERIE 2 Y[R

A1 B Sy NN AR e L5 B AT L8 Lyl B AR
ARK, BERIEA R G RIBPRY] R E R TR, 338 2 OMRCLE R,

{511 9-9 {§i /] Future API fifpk T iZlnldl, (E@MLBFARME M HAZARZKEERIIRS , X<
S/ Future<Credentials> *4, %M G EL AT H, Future 511 L FHEM, Al f
Future<Credentials> F{E/& Credentials ¥ % HY—ik R 4%,

1 9-9 {fH Future MAMNERIRIGG N L4158
@override
public Album lookupByName(String albumName) {
Future<Credentials> trackLogin = loginTo("track"); @
Future<Credentials> artistLogin = loginTo("artist");
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try {
Future<List<Track>> tracks = lookupTracks(albumName, trackLogin.get()); @
Future<List<Artist>> artists = lookupArtists(albumName, artistLogin.get());

return new Album(albumName, tracks.get(), artists.get()); ©
} catch (InterruptedException | ExecutionException e) {
throw new AlbumLookupException(e.getCause()); @
}
}

FE@ILE T SF R EUEA il B FTEARKAE R, @I Future X4 get AR
UEME B [E@MAEEFFR A L4 5, X BFFEH get J5ikLAPHIE Future X445, 4nik
A5, BAVE@QLH LA — R R SN S, SRR Rt

BEERSRD, R Future XTRIVEERFLA M, KBLFEYATERNMIT,. XS
B HERERIE, RS ARTPATHAT T, i (EAMb) HirhdT.

PAGI 9-9 SR, XERE KA NIRS 200, FAVLEE BT AT, RS EXFE.
lookupTracks HFEZE [ LB K FEIE, lookupArtists Hijg—4E, T 1FFEEARMAT 4 &
9-3 fffiik ik .

A TELE MY Tl AR

A

loginTo("artist") loginTo("artist") [«—

v

A\ 4

loginTo("track")

& &

lookupTracks lookupTracks
p 0] ) p 0O .

lookupArtists() lookupArtists() [—

loginTo("track")

9-3: BWRIFANSHFNEERBIFERE T BIT

Al LKt get {AIH F i3 LookupTracks il lookupArtists J5 ke a], X REMEHe R, {5
DT, i B Gk e 2 R 2 8 3 R SR AEE .

TIOR8 M get J7IkPLIE Y ATERL, BRAGHRIE Future RFGUR IIMIZER,
115534 Future Il J4% & R (.
9.6 CompletableFuture

I Lo [m] ) fif e 2 JB A& CompletableFuture, ‘B&5A T Future XFRFTR 451 F 3 Fufid H [al
VAR ER AR IR G Ss . BB SR FTUA A ARG, mAHEOR A 458 R,
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PRUAHT W fE% it CompletableFuture X G R AMEE:, fEHAMbIE = P ixth
MAEER T R A E . (E Google Guava 2 2 F1 Spring HEZE rhr, X B L 1

ListenableFutures,

FE4] 9-10 Hr, F%45{# FH CompletableFuture 5 5] 9-9 >k JE 1 I FH s,

{5 9-10  {ii Jfl CompletableFuture MANBMMG T #4515 B

public Album lookupByName(String albumName) {
CompletableFuture<List<Artist>> artistLookup
= loginTo("artist")
.thenCompose(artistLogin -> lookupArtists(albumName, artistLogin)); ©

return loginTo("track")
.thenCompose(trackLogin -> lookupTracks(albumName, trackLogin)) @
.thenCombine(artistLookup, (tracks, artists)
-> new Album(albumName, tracks, artists)) ©
.join(); @
}

1E 5] 9-10 #, loginTo. lookupArtists F1 lookupTracks 75 #: 3R [ CompletableFuture ,
MiASA& Future, CompletableFuture API [UH:T5 &M Lambda 25, FEHIE M) eh b ik

Hiteok, HiEAR, HEPEFN Stream AP HY IR T2 AHIMEHY,

@A E H thenCompose J513::4 Credentials ¥4 &4 p 61 & A 5= KLY CompletableFuture
WG, XGRS T Rk, REELD® EET, "ASES EE&RFHENE—IED
ARG IR—E BT, SRR EAEE T, g —skR &l

FAHIA A T thenCompose 5, Wi s Track API, )3 Credentials %t 42 4 B 1l
& i F A5 EL#Y CompletableFuture Xf 4, X B 5| A T —/ /5% thenCombine @, %75V
H—/ CompletableFuture Xt GAIEEHFN T —/> CompletableFuture X R AR, AR
TR & FHEAER) Lambda 2385052 B, X BLIRAT1 228 H dh B 5 B ZEAR K G B —
Album %142

XA S EIRERR K, FI{E A Stream API —F¢, BLIEL & B IEJF 4 Mg, &
GE SUHE T ORI, £E T B B9 J5 75 2 AT, JCik R UIE CompletableFuture X 42 2
2 g 45 . CompletableFuture X 42 5Bl T Future $32 1, w] LLiH FH get J5 i 3R BUIA.,
CompletableFuture Xf4 4L join 5k, WAME@LIAN 1%k, EHITERTN get ik
A RER, i HEEA U get JikR4A ANEIE N AR A

HEMAETREC LR T 1 CompletableFuture fYBERM, (H & an{ Q& ©113& % oh—
[, @I CompletableFuture X545y WiHEsy: GIHM GRIESA BRE P RIGIIE,

anfsl 9-11 o, G CompletableFuture XfGARH I, I BRI E MBS 7. BLE

LA
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sh AT DA 200 Rt 2 P ARRD, AR AR MRS E — A2, FROTRIN R B T XHEXT R A5
A, DMEAE 57—/~ e AR AT (155 .

5] 9-11 24 Future $2{i({E

CompletableFuture<Artist> createFuture(String id) {
CompletableFuture<Artist> future = new CompletableFuture<>();
startJob(future);
return future;

}

— HARS 52K, ANERIEWA SRR BT, #BFE 245 F CompletableFuture XA A,
Xy TAERT LA & PR A RS2 i, Ebdn, ®ILA submit —/M{T:45 4% ExecutorService, &
FAE AL Vertx X FERETHIRER RS, & B85Sk PUTES . 126
9-12 /1, 24 T #5i)f CompletableFuture X} R (A Lk, TZ 1AM complete 75k, &ML
7, 2k 9-4 iR,

5 9-12 4 Future $2fit—/AME, 28k TI1E

future.complete(artist);

E-IRlinT ER(ERe7

CompletableFuture

/ Future (onstructed\

TR

CompletableFuture complete)

Future Constructed
22 A 'S
v

9-4: —POIFEME] Future B—KOJCUFAMIBBIR 55

244K, CompletableFuture (¥ MG i 2 — & S P AT — BOARURD, ZBOARRS T IR [l
—MH, AT HERKEE LR, A/ 1L 4 supplyAsync, Fk O
CompletableFuture {5, 4nff] 9-13 FisR,

] 9-13 5P @i CompletableFuture SLAlFI R {FIALAS

CompletableFuture<Track> lookupTrack(String id) {
return CompletableFuture.supplyAsync(() -> {
/] XREHM—SEENTE 0
/] ...

return track; @
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}, service); ©

}

supplyAsync Jj i 455 — /> Supplier Xt RAE A 24, REHATE. M@=, X HAY
PR REAT —LERE IR S5, (RIS 23 PHLZE M A e —— X kg 75 75 44 Asyne HY &
. @ULHIIR [ E H oK 52 i CompletableFuture, fE@MLTFAIFEME T — A I FE service 1Y
Executor, “45ff CompletableFuture ¥R EMEIATES . Ay 1E it Executor, L
JHARIEIRY fork/join et 174047,

ER, AP AR KA RE S, A BHERE B SR, AT D EEE, il 9-14 iR,
CompletableFuture 321k T completeExceptionally, FFACHE F a5, iZHEATLL
HAE complete 57U LT, [BEARERIFTE ] complete Fil completeExceptionally 57k,

5 9-14  HILE LRI 7E AL Future

future.completeExceptionally(new AlbumLookupException("Unable to find " + name));

SEHETTE CompletableFuture 32 M ELAHEH T ARZZITEH, 1R ZHHE & —/ R fLe.,
ZEEOARELAE RN, fTUARERI LA 5704 A CompletableFuture 525, HLAE,
1 W IZ R A (5 FH i o R B B R R, A5 TURTFRAALNSZM 4 T m?

LEFRATR R — T AR — 2L,

AR VR AR B R i A T — LB AR AN 3R [BUAE ([ {EL, Bb4n Consumer F1Runnable, JIfk
%7 thenAccept Fl1 thenRun 751,
A thenApply 75 i 46 CompletableFuture 4 (UM , A AL Stream Y map J57%
o [ CompletableFuture *f % BN S I5), W] {d ] exceptionally JikikE , wLLKGE—A
BRI B2 1, R Bl — /N RAUE.
o WRREA A map, WEFEIEOFEREI, WA handle 7%,
3548 H CompletableFuture ¥} 42 | i HH T 1+ £ [n] @, W] {f F isDone #{1 isCompleted-
Exceptionally J5 ikl BhiE2 .

CompletableFuture X} FACHRIF RALSSART A M, (X HAEME TG, 222 2] HIHE
SPRHE T E L ARG, (HAARRD b E 2y,

9.7 NN %mIE

CompletableFuture ¥ J M Pl LM B — 3R B HET BI5GB, X uttvh B X %42, Wi
RS — A G RE T s, BLERR T RLL E Shii sh i 28 (B it ok B

PRATEAKE HL - b AR B — A i i B XA I B 1o AnSRAEBLTTHS CL R BEA =B1+5,
RIS U 20K BL A IE DN 5, AREHERFA CL, WiH, & Bl diEZ

LA
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fthe, wmr#tEs BaR0E C1 e,

RxJava 2 el fhm L BB B T IVM, ATIX EASIRARIE, Rk Hd
— S

RxJava 2825 [N T — /M AU Observable (2, %M T —H AR, wTEABE i
h—H R 5, {E Observable X GUFIES 3 FUFARY Stream 4 1 2 Al A 1R SRS,

PIRPIE DL T, #B 208 ] Lambda ZER 2T AR —MRAVIRTEIGIRE.  HTGG 206 sy of £ bk
FRE R SLTE AT 55 IR, SEPR 1, Observable 5 SCHYIR £ # VE#T AN Stream HYARIA] :

map, filter, reduce,

e RIIANRIET H B, Stream & A4 A7 H 3B A VTR EE M BT, 1 RxJava &
hTHARDIETEENASREMIE TN, CEEBENE, maftsdmititds,
AP RxJava, ‘TAaAbT—2H14, 1fj CompletableFuture FSRALEE—/ME.,

XIRAIBIF AR EARE, ] 9-5 Frsn, search T3 ka4 F ME R IRES R, EEA
AT T — W ERFK AN, (BBBNINERIRS EEWERKEL, HanEE.

B 9-15 il A FEREARZARAR
public Observable<Artist> search(String searchedName,

String searchedNationality,
int maxResults) {

return getSavedArtists() ©@
.filter(name -> name.contains(searchedName)) @
.flatMap(this: :lookupArtist) &
.filter(artist -> artist.getNationality() @
.contains(searchedNationality))
.take(maxResults); ©
}

FEQ@ULET — & EARFK M 44 Observable X4, 1206 G (1 i [ & £ A Stream 2640,
FE@FNORLfE HI Uk A A E FEMOL U8, FIfEH Stream & —H+EHY,

FEQILIF AT A —A> Artist X5, AnRIX FUR T IE BBOX A1, RIS {E
Fl map #2445, (HIX BLIRANTE 2 A — RIS, SRS # AT REAEE A RIS
AR AT, Bk, A4 T4 Observable X5, RFIR—IHENEARK,
PILEE T flatMap $81F,

FeA1d 75 T A A R PR R B £5 R #Y R K. maxResults, E@KL, Tl i H
Observable Xf4e [ take 75 {2k SCFLiZIhAE,

HHEESKRI, XA APLR{%{f FH Stream, ‘BF1 Stream A fx KX BIAE: Stream 4224 T 15
e EER, T RxJava fEZEFEREAY [ I{% CompletableFuture,
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{#i B CompletableFuture [, F%{ 1@ 1T 45 complete 5 —AMHE K128 K 4. Ifij Observable
RET —ADFMR, RMOFEAGROEAZAE, 6 9-16 JE/R Ti%/E LM,

{5 9-16 £ Observable ¥ £{E, JHEHKE

observer.onNext("a");
observer.onNext("b");
observer.onNext("c");
observer.onCompleted();

FATAE LA FH onNext J51;, Observable Xt G [l 4 MEHS A — k. X FTLAE— 1A
A, AT AR (TR AT A (D e Bt M, — BLSE R T P A SR A, wkif
i onCompleted J5 i F R R 45 58 B, A Stream —#¢, A — S8 T J5 3 R M
Future, 1%fR&8 F%2H + Gl Observable 42,

Fi1 CompletableFuture J%{), Observable W, HEADEE Fv . antf H BLEE%, & onError J5
%, il 9-17 Fior, X HAYI)EEF CompletableFuture I&A AN [F] RAEMF 3 S k2
RTFTA S, (PR OL T, RAEIEH SR &R, WE Rk —.

{5 9-17 i Z%n Observable %4 A5 Fi% & A

observer.onError(new Exception());

FOAr47 CompletableFuture [bf—#%, X B 44 T 4nff { A FO7E AT 2 4 5 fif 1] Observable
B — R, BRE A R AR T RER 2 a0y, TE BRI H XY (hitps://github.com/ReactiveX/
RxJava/wiki/Getting-Started) , RxJava £ 2 FF 45 2 B i Java R EWIAE R R G, il
Py 1) 5E B HE 22 Apache Camel 2128 i A T — /4~ WY fE Camel RX (http://camel.apache.org/
rx.html) AYBEH, iZAEH A5 v DAAEIZHEZE ] RxJava, Vert.x Tl H HLE3) T —/> Rx-
ify (https://github.com/vert-x/mod-rxvertx) ‘BHJ API i H .

9.8 fAIRf{ATHtb{E A Fr AR

AREEYEE T a0l {E FHAEBRSE A T HOEIRENI R 80, X2 B Bk E KK Rt E il
1 Java EE 8.3 Spring £\ 5% Web 7 FHVE? &4 4R 25 E M,

BIf#i A~ 2% J& CompletableFuture il RxJava X ECHT, i CIIRRA —EMERE, B
{rI S ELBIAL B A Future Fisl PRI 8, (HXPR Z R BE, FSERIPLZE Web 37
HFRBABE T, anFBmEM, shalfE e,

MR, B ARVIRA RS A ARBE LN T FEWsh A 28 H EE2E
BRI T, 1 AW S A RIS A N2 —. MR REEES (hips/
www.reactivemanifesto.org/) SRR XML XM EE LA, Wk edE & RIFRR
B, Mok Rz, LI, A PIRPE O AT B BIE A 8 A Bz X sl 2 -9k 8
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P Fave i e

S DR L 55 B A By s R iR . Twitter k& — A2 ML, Twitter & —FhiT
B E BRSSP 2 AR B [ A RS B, REMERh A Y
S, BRI SO rTRER 55— A0, B — RO SRR AT A A — el

55— AR PR B o7 FH 5 B R I AP K R 1/0 #1E . PHLZESX VO 5 B2 A1 fif K e,
KA FEREYZATERFRZ I E TR, AR B  T oA iEsE, dEFHIE
2 VO il EAFAIE R

9.9 E&[EM

o {HZET Lambda Fib M1, fRZE 5 SCHLFEIRB)ZEH
o CompletableFuture .3 T IOU, f{#if Lambda FiAFEHEHILAA . &,
o Observable k& | CompletableFuture [IUHEAx, HRAGHHE DR .

9.10 %3

A HAH A% i CompletableFuture T #y i, JELLf 9-18 Hi BT i) Blocking-
ArtistAnalyzer JsHt4h, RN ZAREKA &7 ipRH B R ECE Z 084, g —A~
ARFHIE AL, & true, HN3RE] false, iZKwkiE A— artistLookupService, [X
AyAEAR Artist PRl RE AT RESREDe— &Rl HHT BlockingArtistAnalyzer JEZE(i 7 FH M
RAEFRNRS , oA, A0 B bR nigix —it f2,

{51 9-18 BlockingArtistAnalyzer i FH P AR K I Bk 1 £
public class BlockingArtistAnalyzer {

private final Function<String, Artist> artistLookupService;

public BlockingArtistAnalyzer(Function<String, Artist> artistLookupService) {
this.artistLookupService = artistLookupService;

}

public boolean isLargerGroup(String artistName, String otherArtistName) {
return getNumberOfMembers(artistName) > getNumberOfMembers(otherArtistName);

}

private long getNumberOfMembers(String artistName) {
return artistLookupService.apply(artistName)
.getMembers()
.count();
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G2 o PR gy, B — i AR — A | O EA PR ZE R, X E, FALEEM
Consumer<Boolean>, Consumer ;& JVM H i —AN A4 0, % — 2%, RRI%, %
T S5 i 15 0% BlockingArtistAnalyzer, SZH{ ArtistAnalyzer (#4nfd] 9-19 Fgs).

5] 9-19  FEHELSZHIRA ArtistAnalyzer $4 [
public interface ArtistAnalyzer {
public void isLargerGroup(String artistName,

String otherArtistName,
Consumer<Boolean> handler);

}

BTN T — 5 & R APL, kAN 75 2[RI AT P ok PR EE A A 4R T, (M
CompletableFuture 2k Hi#4) isLargerGroup 5k, 1EHAIUAHATHS T,

i
O
ik
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Java fEA—[1IBS, ERZ WAL ZE TREINZER., REIEE 2l a5, &
JH Java FE R A M2 b P& D SRR R, AMTTIF R T REIFFIFR I EFHESSE, fif e & Fp
FHREMI R NG 5 R b B Z4 iy 4% o2 L (Spring #EZE ) 3 1E B 15 H 30 ]
(Jodatime 2% ) , FFR& THEE & ICRILLAL, SERIFRIASEA Eclipse il Intellij, ) RGH
Gradle 1 Maven,

FIAET, 2R, Java A SHERIN QR AHEE, A RTFRIRAE . ZREni, &
oy IR T BIRATHOR R SR, B, BRANTRB RS PS4
2%, Java IR JEAMAIBAEERIE, (REFREHAMIRE, REAREE, At lk.

Fisg, Java 8 VBl — P HBRINGE S, EAEIESA G —/N Pk, WELE Java
FRGHEE KD, FilJava6, Java7 A[E, Java 8 AFAE—LE 0 2 5 WYX ik
R, LUGHIRRAS %522 Java 8 INTESE, KESP AT, AMUE AR EWR G ix —F@A5,
o, IR Ay FE 4 i G A O B A AT 55 5 DA A IR I EE 227 . Anfa4Bf2 )7 5159 5152 anfal Wi
MR TR E? ik s RERR T 5 T4 5 2 ME— RIS AR Tk MR M — B R K
R, ARAMESE RS IR S S RRAS I )

RO R, HA R I FE ] Java 8 UG A S ER AR, AR T & Fp{E
F Lambda Z&ARA R EAFRIE AR, BdRFAraesl, R TErRm, 4%,
BB T At 44 H Lambda 35, Lambda Fih R4, LA /E 4 Lambda 263K
A AR—UNEAE T il R B T oci, A X FIRG o, X A5 tH— BB ek
g2, AR R, BRXRBRENS TR SR T ok 2 e,
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HARR T (AASREE) R 442 Lambda ik, At asxberd: 0%
S0H B AT SR B EE 2 Java 8 TR T, 2RI FITIK LA RIS TIEFESREE A
%% Jenkins T, ABATELARRA Java AR TS i 2

{ F#7H) Stream 11 Collector, FFAATE A4 957 b D18t B ARAD . "B BE T LA B L BRIV
FERDRRSIE , T DA M ai NI , R — B O AHE Eh— AR .
AR PR G KILEAE: Java 8, IBATES K LM Java 8 fil—S8 iR S5 A ANEE I
Fid.

BEA L R B B RS ? B B b AR R & ()17 1K (8 Stream A0 FH
e, Bl RxJava it & ek, el LL{# F CompletableFuture 2§, SREHIIRA
4G,

N AERIARDE, s Hr e BRI

WEM L, AEAEFRIRITTTE?
REA i fL ik T2

REA 0/ SEBL L DhRE P i AR 2
ERELLACRYSE 5) 152
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