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https://www. manning. com/ java8inaction. IX/NTLHIUCHH Ty EM G WA Is, BEIRTSAT A RN H
By, PAReEE ERAT S .

Manning®H it # IR R AE— AT &, (e 2 8] PR AR 2 [T B RS . (HIX A E
WEEE LM ERENS S, TSR TEE e a B CHERE) . 128 3RiE i n
V3 — g BRAR PR A ), DA G A 2 25 i !

WEARALIEED,  URAURT LA H RS Wb U5 1)1 3 AR 2R Sn A 1 i 18 P9 2 VAR SO
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& WRARTAEMPIIER, SRI—A AR OX2FATRE TN B 2R, BaARBrEE .
ZEEBTCSE - AR EYR (CREEARMIARIRIGEEY (4 Collection of the Dresses of Different
Nations, Ancient and Modern, 1&3%, 175THEZRITI2HEMRMMID » Z PSP ULX 2T T E6AK
PR &, FF B AR R AR IR IETE . 55 - AR EMT (Thomas Jefferys, 1719—1771) #E#K
N TRIR S H A EESER” o AR — R E S E R, R Y EE R AR R . AU R AR LR
JEZIFIEN I HB I, HE TR 2 ps bt A 3t P4, JE LB HhIX 2 o b I/ R 16 T AE LR Ahox) BB 5%
ez B B 7 AR A AR T R, XSRS IX AN DU S A TR AR 2] T R

[AEREE s, VBB RAT, 2 ISR RAN I EE IR, TR IX A T 1R AT, Ixek
T IR AR PP R AR LRI T AR E SN o 28 o A5 o SR 4y 52 00 1] o A ) 3
22 VLB SERTHE A A E AT 5. 0, FRMN Q2 E, A4 E SR X — IR £ 5 2
WOEK, REAAFRKKANSEERT CERAEX DI T A, ZERFWSILE, Bl 1S
e LR, B T EZ R RN NETE—B0RE NS VAR IR BOR A .

THEENLASEE — B th R A B, Manning H RSO 2 I T 2AS 9 B2 340 i) w5035 £ = TE 42 il IXURR: % 53¢ £ R XAl
Wi, REGAETHEHUTIL AR S B R R4 2 .
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AV RS Java S8INEERNAIR . “E5E 2 —H0, IR LambdaRIE XA 787010 1, I 7T BLg
5 TR 10 R AR, BERS b i ML A T AR AL 1 K

BIER G Javal) AN (LambdaRiE X, VAT WABRINTE) » ISR e .

Eg%ﬁﬂh, A T IRAT NS AL, XA Java SARH U — AT AR, B2 51 ALambdafRik 2
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F1E N4 ERD]Tava 8
AN

o JavaEANAET

o H¥rHRHITHHENHT 5. M KR IEE B

o HHERIIE 7. R L fy A 3 A BT AR 2R 284

o Java SHIAZ.O:IHME: Lambda (BEARED . Wi BATE
19984 JDK 1.0 (Java 1.0) RATLIK, JavaCl& 23| 7224, TiHSLHE R T 5% — KHLIEERH P Y
Wi, X—IBEZSWEIL S, AW EAEXINNMOITE B, MJava 1.1 (19975) —HF|Java 7 (2011
), JavalBid g thée, AMER RIFHTIH. Java SNJEE20144E3H AT . IA, HEHKT
R APRRLZ I Java 82
BAVOBEHZ, Java SHTMINKAS, 7Fi42 J7 1t Javalli 58 FARA— RO FRR TG . T HLAF B, Xtk

AR ARG RER LR 5, A B REUT R AMWRIFER T Of inventory FHISERIZ I E &
BEATHETD

Collections.sort (inventory, new Comparator<Apple>() {
public int compare (Apple al, Apple a2){
return al.getWeight () .compareTo (a2.getWeight()) ;
}
1)

fEJava SHLI, VKA LA S SN OGRS, I oA ke Rk S 4230 1n) A 86 0 -

inventory.sort (comparing (Apple: :getWeight)) ; —ARPFE B Java 8HACHS!

Bk AT, WESERMER” o BUHERAHARRIEZXBAUS, AHRmK =2 a
ERMA A, CARARINAT S AL RS .

Java SYFHEAF A M. 78 AT ICPUHE 2 % I —— IR I 2E L A r i a5 AL L ) A B 45 ] e 1Y
NCPUNKZ, BEHL . HiE, ARZHINEK Javalt Pl FUEH b — AWz, b =R E, 53R
K0 —/NER 2 O AE B RE J RIS AT #AE R R ER LT -

fEJava 8ZHT, LHFATAIRESEVRK, DLARHERARMEHZ NN, W82, LREHERRME, BE
SR . M Javalf AR BRI RE, B HBUI TP RFWIEER S MEE D, Java 1 ORALIEM
B, HEA AN — RO M RN, EFSHEY], ARG TIRREIH BARAE ] 53
XL IAREL . Java SUSIN T TAV MRS, Wz ARG . Java TN 15030/ &5
(fork/join) HERY, (HFIFATARMGELM, ERMREEME. T Java 8K IFATA T —A>H M 537 DK
AN AR ATy EE G — LR, A R F

BATHPEAEF CeTf BREr R, HERAER T 2240 M LR85, &2 — kit
TMEAH B2 E— 3 Java 8KE . B ibRPGE 17— NiXeemyh (R TRIRIFINGE, AR
SRR

e Stream API

o [T EAR AR I H T

o PRIERINTT %
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Java S$RAL T —ANETHIAPT (FRA “W” , Stream) , T SCRFVFZAFMIEHIATHAE, HABBRAZEHHE
PEA TR 5 T E BB R —— B s R 0 AR B R TG, T “SEl” (FERXHLEStreamsfE) K
R AERLHATHR] . XFERT LU S synchronizeda S50, X —REGA(UZ 5 i, 1M HALE
2 4CPU_E3AT T 5 M A L AR A R B !

L M CPURY A R B8 9 A S O TR A o I T I e R R AT R AP IB AT, AT I S 7 B 9 ML AT AR A 2 17— S B U

fFo

WA RIBIEE MRS, fE]Java 8 IAStreams ] AEVEIE A AN I 7 M Java 81 ELIEEJR
K. 1EARSAE S T LRG3 (J7ESI . Lambda) Al 1 () BRINTT ¥

IR “HEANE LSS 77 BiFstreamsi—MEUR, TR RAG T EfEJava 8N HIVER . B
7 Mo, AT A RIE TATAS B, BT, (REE S A R TUT AR AN E 7
%, BEAR A 75 BHEASF BB AR o S ALt LT LT o RN AP e sy, AU .
SEEMT, W R EHRIE AR S k. m T AR RS, fEJava SZHT A LU 4 K SLBAT N
SR ——(H R AR B IT LI Java SAUHS BN (0617, ACRSA Bt Bi ] 1 e 23 !

Java 8 LIPRHAUIDAL L AR ThaE (RNt RE %R [ CAD IR A S AE A 45/ b IR LEIRATTRES 1 ]
—ERERRY, WERNRBAGE. —F e, XA R HU R A O R B AR, AT AR ]
Fe FEMUAAL A, DU AR R B gRAR TR o IR T FE A F B Ak w] .

A B EEMEA LRV T T A A XA, TRV AHTava SHIRZORHE, K59 R HGIG
BAR——HW R TR, T GRS T A R A TS 2, 1L IR T Javalfgisiae
RS, 48 H JavabLafsh = LU 5 5 A ZIFATIIRE . L 2999 41 T AT A4EA %845 T 7%
fEJava 8 HRANM IR KK —DMHHIMIETEIL. 1. 3 streamstifl I FFEHIN4H: StreamsfgJava 83K
AR, I8 R TG R R IX LB /8 75 T DUFAT AL B AR 77 2 1. 4T RE T T A ] Java: 87 A BRIA
TIED R DR R R AR S0 . b a, 151 R EE 1L Java M H At 3L H] JVMAE 5 rh kA7 Bg
B AR SRR, AR HBARNKS, M REARBRLRE D PZE—RIF. HRETE2
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1.1 JavaEARFER

20MHAEO0MER, AMITFIRIER 523 AR . I 20 SHURE5 e - 25T (Peter Landin) £
19664 (1 — FHR G HEIR S S, 40 B TO0RMGALE & 1, JFHEN T B FORRITOOR 2 A1 4 B
T SCHRTERLT Java 8t (AR T T 16

2p, J. Landin, “The Next 700 Programming Languages,” CACH 9(3):157 - 65, March 1966.

ZJa, BT HUT RIS .. SENSHER, MRS BRESRG —H, FiEsahil
IHAE S ML, BRAFEATAWNEA . JATA BRI —F ekl iE S, Esh, REEsHE
HIEGHLETT . thin, CRICHAARZ B R RGNS MR AR R GERIAT TR, O EA 1S R
SREGEMAME, HBT S B . Sz 2 e FEREF SN, T2 I 2 55 45 2 A
HAMARVE; #5KE, JavaMICHEE 2 & RE F AR 21247 BHIRA R R IR AR A o S BUR 7 CAICH

et T AR TR IR TN T N T — AN ThaEe i O HT S S A T RS KR T, (HERE &
KRR IARIES, BIEEEFHDEWHR, IR TR, £ R—SREE KL IS —HEIXFER)E
H——AITUART A, (HE IR EE S CaARE T . S48 )L IE: Aday Algol. COBOL.

Pascal. Delphi. SNOBOLZ:.

frie—ArJavaf /5 oo 1R 1IN B, JavaC RIS & T wAEES REP I — K, R A
TS FIES. IERITRER L PRER.

1.1.1 JavafEmBEIESESRATHIME

Java R B . IN—IFh, et — MR OB RN RIES, G2 AHNE. A 7THERMNELRER
B HE, EME—RERR NI R GERE 2B ez AN, 2554 I55< 8 N7
H, ZAFREE EIF K ETE ] AEELIE RAZ AL FRES E I BAMT AN E L) o A, #JavadmiF i JVNT
TG (PR PR A — P Y5 28 SR B R RINIARED) B E T RN T B EcMapplet (VMNH) B E
(RikidfFappletd?) o s, JavafBRHL (JWD REFHIEEESEE L avalE S A G EFHE, 1M H
o T HEE N SR, Javar] e BRI ITEEJWM BRI S X F1BES (WiScalaiiGroovy) HAC. JVMAFf
BOTI TR (B0 JDK7H )T invokedynamic P iiE) B 7EH BhiX B35 4 %) F1B 5 78 JVM_EBR)iZ 47,
%ﬁ??z}%iﬁﬁf’ﬁo Javath TR T 40 7R AN U B A, METRE R BTHENL. PLITERRE
15 24t .

JavaR BEABNBHRETIHN?

T [ 5% RAE 20t ZEQ0AEARTF LG I M O SR R AT T A B 28 SR 45 FL Ak TR i Lk C s R — A1
YERERY, BRI T Windows 95 K% 2 S UWIMPZRFERE . T DLIXAE S S — DI &R, Hdi i
PRl BELA M BERE P K% — DN B (fEMouseXf Bk Clicked 7)o Javalf] “—k4m'S,
BEAbizAT” B, DL S 88 22 A AT Java NS RS ik e AR T oK, SRk AEBE R T
Bt Tk JFURI TS AT AR UG/ CH+ B, Javaili@i | 7 —LEBH 7y, (B 5 RALAS AL 1B R
P, FRT A RET T AR ARAR OR BE EE T  BER ICHIE B IR T Java T 4 AR

B2, WMESESREMNSRIEARI . T2 BRI 2 i Z A B FTE KRB (BE ik EE L+
%E’;ﬁﬁ?%ﬁﬁ%%ﬂ)ﬂ AT EHL B AR JOB AL B . X TE R T B ] AT A B ——TJavall
BT B FFAS

VRAT e 42 fh ot FoAth g AR sk 1 B AR, b iGoogleffimap—reduce, BYANSQLAEHIE & ih)1E = i {H S5 £
&, ENTRERBhRAEF REHEE ML HCPU. FI-1RA4 TIESAES RS EXEREERE RS20,
MEEM AR EEEYH R R ERAIES . [RETHHEES, It inmmERR (F)
w, “EAMTAATEEASALK NI SRERF? 7 ) BWREHIHMIERES SEAR, SiEmXA8E LA
MEREF AR E NS MR KET. YAXSAEME—REZEZR —BHEMEMLSEY. B2, BN
EE AR, FHEECNIREGE RN T AEAE, RS2 X
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\Q o ORBE (SEAEE, BEFRGEW)
A
y

e / t

A

Q7 W %1..
Scala C#/F#

JavaScript HithiEE
vasenp fies Java CIC++

B 1-1 &wEESESREMNEREZL

Java S TAEFF A M T B AP ALAE Te 324t 7 2 Mg THABES, RECLTER, S BAGZ AL T
S T YT AR OUET BRI g . BRI LERE X T Java R URHT Y, HZBF ARG
E%ﬁ%? EATRERK . BATER M IFRT = DX A ST 5 A, EfefiJava 8TITF A H
#ﬁ*ﬂﬁ 5 v AR I D RE . A 1 B G EATTHBUY AR PR i ANE, —JrmA T

FKtbUnix, F—J5iH2N T #mJava 8%?5’3%1‘73???437(??5’] “TNIZEAS T LT ZARA” HIRKHIR R o

1.1.2 Wk

BB SRR, N T, WR RIS, ORI R BLA N A
ANCEECHAEET, AR5 LR 07 OB s IS NSt it — MR A% AR FTREZ 5 — MR RN

925
Uil o

AN SEBREP T R AEUni x B Linux, R ZEFFEMFRERIA (UnixMCHstdin, Javari i
System.in) BFEEUEHE, ARG RS AndERIH (UnixfICH I stdout, JavatffiSystem.out) o o
TBATRE — S AE 5 UnixPcatfm WA SCHREBERRAE— MR, trz%?ﬁ%(nﬂjm?ﬁ,
sort XX HFATHHATHIY , Mitail -3M4GHRMESS =17, Unixfiy 4T OV IX LEF8 7t 5 1
(1) ERAE—&,

cat filel file2 | tr "[A-Z]" "[a-z]" | sort | tail -3

2 (B filelMfile2 HBATE RE — M) S FRHEH AN T8, ARG FT B 42 I8 a] SHE 7

TE &G 1 =/ A . ﬁiﬂ‘]ﬁzﬁsortTE—/\ﬁﬁsfﬁyﬁﬁ)\, PEAET BT GHEATHER v, wE

120178, EIEEAEUnixP, @4 (cat. tr. sortfltail) RFIFHATH, Xtfsortitml LLfEcatik

tr e CHT SRR Sk JUAT o VIR F B RUKZE— A, IREHEBAEE AN T3, &AM Tl 8. Baas

i zj/;):/lj“Z%ﬁ%T—iﬁﬁUﬁ DA, RERUKLEL bR LR — N4, (AR LSBT — 82
1T .

I HIEFWEMIASU TR, AN A sort XATHEF LU L.
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file 1 file 2 “[A-Z]"  “"[a-z]" -3

cat i sort el

B 1-2 #EERKUnixde4

HFiX—HHAH, Java 8ffjava.util.stream I T —Stream API; Stream<T>ji — RF|THH
FITHH . RIET LS & R —Fh LR A IS 1354088 . Stream APTIAR 22 07 V0T AR AT SR TE Al — N E 4%
Rk ek, BUg a7 B EE R P Uni x iy & —Ff.

e IX AL I R T, BUEARAT DAE— NI R E X 'S Java SFEP T BRI AL IR
A B RER AL S B0d B B B AN i IR B R ), AR — R A — A H . B — AN R,
Java 8T] DL B A4 N [ ASAH 563820 S B JLANCPUR % _E 2523 BIBAT IR St reamBE K —— X £ L
TR HHAT, AAE LRI Thread T . BATSAEZEA THATAT 8 Java 8fJStream API,

1.1.3 RATASHENERBELELS T

Java 8HIENN 73— ARSI AP DRALB AR BT IXWTERSCAERINR T o FEUnix 6T
B, A g S fsortmm A HE Y . B sortn SRRl fr 24T S HORPAT & Fh TilE R
MR, by, (HIX TR AR,

Ebo i, IR —HERZEACHS, #a0ZIT2013UK0001. 2014US0002¢++ -+ PO BARKR A, BN RN
RREER, BENUAAE P RS, R aegIRER . BN, HE2EZOR R E T F. /RE
IERERE, REBAsortmd— NSEALH P e N : %A sortn ki — B AR,

ML, HEEJava b, 2B Esort VAR H & X PINF AT . RIS —A
compareUsingCustomer IAR I KA SEHMAY, H21ETJava 8|, VREIEILIXA T AL T —
AT AR MEARZE I LI A AN EE, Gl — N ComparatorXt %, 2 Eiddsort ik, (HXA
AR, g HAL “EEMHIAITA” KBRS AERE 7. Java 8GN 77 (REIAAD) 1E
SRR H— AN IERR 1. B3R TEI-2E 1, /% TR, RIEX —BETRIT R
¥k EEZEZAATEWR)LYE? Stream APTHE M 7RI AL AR A EAEAT N SE IS Eb 1 A8 1
1, HHcompareUsingCustomerIdféift s, REtIEsortMITASEMNT .

i public int compareUsingCustomerId(String invl, String inwv2) {

sort

K 1-3 %compareUsingCustomerIdﬁﬁif’E?ﬂ’Z‘ﬁﬂ:?ﬁ‘sort

FATREAEL. 277 LR IR 5 20, (HEANHE RS2 B MR 358 . 25 13T AN Z0 LAF0RE HE IX — Th A sy 42
i, A MBI H 51— T .

1. 1.4 T EHRERTRYE

B AR — S, CEORE IATATE R AC B R A LR AIRAT Y o ARTE BTG
LN ? YRA]RE R BN AR LT IR AT N SRR R . IR AT RE TR LR ST 1 LA EFAR,
H— BB TR 4% L EAT. AREAT b ZRERS (RN XA A A A\ R AT . — R 0L N IX ARk
H VREARSI ANGEVS FIE AT AR e . XSS R B I ROy AR B B« TERIE I eR B B ek
SRET , R RAISEETENE I3 VRN . BT U AT A R IR IS H) 2 A Bl A< w] B
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ML TARR A REBEAT . (HIREG AW MICZRBNN R, KT A 7 R AR R 2 R 2
BIEANIEARREEA? (L 3WHESE T EEMRAR. D IREA T h 20 M XS TE 2 0 T

Java SR SEIIFAT L JavaBl A ILAZAPTHE R 5, PIIL, JREATLAMEfl synchronized KATHL “Afg

SER R AR RS X RN, AERAR S T RAEAVEEAMA RS, RO E AR A H SeiX — Ui DA A
REBNT . IEEZANMEIABNZZfEH synchronized, HAMAEEIRAIMERG 2, FNFED
TEAE AR AL IR PAAT T IX 5 FFAT AR B 5% B A

RPN G (BRI I AR e, R T E AN R AR A% 35 25 Tt T VA BE 1) A BRATT T8 Tt 1) R 3
AU PHEA, RAOVEBIBEMBUZ VRN IE. SR, EaSRmEEAT, RSHRERF
W — R BARRE IR L. “NREAILE I AR WESREWE, — MMk Ed el S 8E
e g R AOE AR ; BAihid, ERAT R — N ECER L B LRI RIE .

1.1.5 JavaFEEEA

R A2 W 1 Javalfiiae. Fian, SIAZA, MfifList<string>MAREList, FH—ITIRHHE
BN (HIAEIR 2 1A XU RIE Frs R aF AL, BIEGR PRI Re L SE 2 Rk, HANIS S 5,
PRUONVRIUAE FIE 512 B AT 4 T .

HA AR LB R E R Sk, i, i for-eachfEAMAH BT Iterator BB,
Java 8HAR) 3 BARAY S 1 e T dhze B I B AR A A 1 2 LT g e S SR, T ) BB B G R A
A%, fEKH EEEMA A (i, Alg—MERRITE MARIBIL T45 & M A& 1IAS B LR Bl 2 Sk5s
K, FAmfscEl (B, B NEIESHIHBEIELITR) Xk, HiEE, WM s Lk
Y, ARG A0 R gmAE A R 2] RE A LR PR 1. (R IRATTI L S 2SR P A g A2 Y P S 4 (1) 2R
E%ﬁﬁﬁﬁﬁﬁkmﬂéﬁﬁ%ﬁﬁﬁﬁ%IﬁToﬁﬁ%ﬁ%?%%%%¢ﬁ%ﬁ%:hm¢%@ﬁ
T Stream API.

SRR ATREM AR A —FIE: 1R 5 7 AN ot DURR A B 0 B B i /R AR G KR (I RARIE AN
fE e, AEARCOBOLIE — 2 Rk LR EERIE 52 W) o BIRFFT XL, Javalb Ul IR hRER K
2, H A H RN, AR Bl i Java 8, 1REUELE LRI IRIE s Javafi e 51 (IR
W, BRIEZAh, BATE — M ——R— & &5 XN Java S8HUFTThAE. BEE AW FHid Java 8HIN,
BREMAVEAEIRE L. 07, HASRKRGHTHITNE, Bl Java SKIZhREES Javafe i i ik an 4>
i 5 GG FEAE S5t FrllJava SFEF AE R 22T E T .

NS Java STHGEIBES, FFIBELR AR — & P i 2 A ISR LS
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1.2 JavaPFHIRZE

SRR S PR R B A AR T, U T, XRAEBERE, Mt A R RS
SMFTE . SEIENR, RIGSEE], 1EJava SIRBIREUN, XFF LT —E0.

Java 8HUHHE | s B——EI MR AT ML STHIRBIG, 7 78, Java 8ATLLHTZ
BAbE s ERIIFAT oS JATE SER R — TR BB B A 2 k.

AR JavafE P il BEEREM(EIE . B LA JEMAME, thind2 (intd8A) FI3. 14 (doubleZif) . FHik, {H
AT RS R CHEP R 2 X R B 5 D o SR R ME— @2 2R Hnew, W@t T ks ER
B, %5 AR REH—AER. Bl FEHE"abe" (StringZEf) , new Integer (1111)
(IntegerZ&f) , PlKnew HashMap<Integer,String>(100) 4 R—E BRI T HashMap
IR G R A . HREHM R S IAH 4 e ?

AT HIEIZEA A, RAVEFED], WSS A B THEAEE, BRI LREESM
B4, XU{E RO —SE (B AR, XDARIEZMMN20tH 26043 B IR BUZE 3 4 BRI .
s S I A S MRV B T IR AR S, (AR P HAT BRI ANReAL I8, IR —F AR, 1
AT UL B 2 Javarht 1 — 5 A IR, (HHEABR Z Javallb & (Wngvkfdiss) M AR, Hdske Uk
IRAEE, FRIeTT CLSEBI R =AM, HAEMBAGEARE. RXEMHAXAZR? BEAF, MM,
EIBATHAR IR T IERE R FER R —E AR, XERETIEFEAEH, FikJava SHIE I HEEXNTIEEINAZ]
T Javarth, W{EH—TF, RATREAE, iEREHAM L ARMAR—LEARTREE NI EE. AREZ1E
=, nSmalltalkflJavaScript, #RIRZERITIXEH -

1.2.1 FHiEfMLambdafEN—EAR

ScalaflGroovy25iE & FISLE IR, B VRS SE N —SET U ey g THEE, MNihikdmfs
BIRER S . —HREF RAR TN EAKMIIEE, T EEA RS AR A X —IReriEs 7. B,
Ja;a 8E’\Jﬁﬁ%ﬂ%ﬂ§ﬂfjﬁi¢ﬁ?ﬂ’ﬁﬁﬁ, RPN . AL, AEIEAE RE WA R T HAL T Java 8ThRE
(nstream) A,

BAIN A Java SHIZE—ANEIThRER FIESI A .. Hul, REEEGRIE—A H P T A ROt . R 2
WEH—NIE, RIERE—NFile, BEE GRS RAZRET . 20, FileRBEIA —/NUE
isHidden[ 7k, AT EEE R, B2 File, RE—ME/RE. (HEH ML,
REERERE I FileFilterW R H, REfE#AFile. listFiles ik, WTHR:

File[] hiddenFiles = new File(".").listFiles(new FileFilter () {
public boolean accept (File file) {
return file.isHidden(); i R

}
)i

et Ferte ! BARRE AT, HERX AT RGN JATE R R e # . ARSI
e 7 WAICEH —TiikisHidden ™ MEM, NP AFRHEEGAE MPIRKFilerilter R T
B ? [RATE Java 82 RTVRLAUIX A fi !

47 7E Java 8HL, {RAT BEARID 5 XAV RE T

File[] hiddenFiles = new File(".").listFiles (File::isHidden) ;

M EEAEE? fREEH T RisHidden, HILRFEHJava SIFIESI A : 8L (B “3ExXANTiEEN
B ) KHAES1istFiles ik HERE, BATWITHHRERETET . FERNSERXAHLH] 2
W] TAEMT . —NIFAbAE, RIS ELAE A R S B ) @ IR 7 iEARE R ZSE T . SHXRE]
RAEEIS I GFR 5 2 AnewlfI&K) , fEJava SEE FFile: :isHiddenHIBE, RELEIET
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— TGS A, RERET MG E .. B3R SVEMI IR — & . RE g ARS Ok d i T &
a3 5 BAMTTES AT AL SRS, mE1-307R. EI-438 7&X—#&. RE T W HitEEs —
N EARKIG] T —— WA IR R

TR IR SR AT 5E

File[] hiddenFiles = new File(".").listFiles(new FileFilter() { E
public boolean accept(File file) { I . X ke
return file.isHidden(); | FﬁlSHldden}J&W’ﬁ
} POXR, FJEEHEG
1 | OBEfEFileFilterith
: DOEL koA A
File.listFilesHik

FileFilter ¥4
isHidden Bk
File -= boolean E— File.listFiles

Java 8RR fEJava S, REILLE

; ) T35 W Gk,
i File[] hiddenFiles = new File(".").listFiles(File::isHidden) ;! JBisHidden R (%
H : W listFiles ik

File::isHiddeni&{k: |
File.isHidden | File.listFiles

B 1-4 ¥ )55 HFile: :isHiddenfti#1istFilesHiE
Lambda——& 44 PR %X

BT R (%) REUR N —SMA, Java ST T 5 UK B BUE A 10 B4R, f4ELambda? (&%
ELRED . b, HIETTLLE (int x) -> x + 1, #®n “WHNSESHx, HiREIx + UHIHE
B o ARATBES IR A A LENR? NIRRT AEMyMathsUti1sK B E X —addl ik, RS
MyMathsUtils::add1Wf! #SE AP, (HERIREA T ERI ARSI, Bt Lanbdais ik 5 & .
F3F VR e Lambda. FRATTULAE X L ME& IO FE 77 N R BN FE XU, X AJTE I “ai SR %L
VER— S RAGRIFET” .

I%‘a%ﬂ%*ﬁ?&ﬁﬂ%? M. BRTavat MERIXAME S, AR T k.

1.2.2 £ —AMlF

KE—MTF, BEECRUFFHEIIRSETH, RAVESE2HEE AT HEEMN 0. Fra RapiGsy
" T AHFIGI tHubTUHE Chttps://github. com/java8/)  REMA — Nappleds, BH—
getColor/iik, H—NMEEinventoryRfFE —MapplesMIFIFK . VRA]HEAREE BT 4R,
HIR[El =B EEIRATHIFE (filter) —ARFIAX MRS . fEJava 82T, RAJRESEXE—A
JiiffilterGreenipples:

public static List<Apple> filterGreenApples (List<Apple> inventory) { %
List<Apple> result = new ArrayList<>(); ——resultE R BEMLERList, TFERND, R —NNIIANGE
for (Apple apple: inventory) {
if ("green".equals(apple.getColor())) { «—misRiba RS INIULE HAER
result.add (apple) ;
}
}

return result;
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https://github.com/java8/

B IR, AAREEEHAERSER, WEE1505, TRFOEVIELE 7 FImXIrk, H2
T S AR -

public static List<Apple> filterHeavyApples (List<Apple> inventory) {
List<Apple> result = new ArrayList<>();
for (Apple apple: inventory) {
if (apple.getWeight () > 150) { 1% B S R I AR RS 2 AN A HE 3
result.add (apple);

}
}

return result;

BATA G A TREP R R R fE R ——2 — M T BB E, AT B4 B, XENMTERSA
—AIAFE: i RIS SEIRAT &AM . WRIX A e A R 2= AR B 2 M E RS R E, AR

AR RE R ) EE TR IRIE NS LSS filteriifT 7, HIIFRE (150, 1000) SKik i EAER

GHIE15070) , Bi&EFRE (0, 80) REHBEMIER (KTF80%)

(ER, RAMEIRL T, Java SEHEAIRISENSHMEMIES, SRET LIBGEi 1 ter 7k N BLE S 1
R, BLEARTT LS

public static boolean isGreenApple (Apple apple) {
return "green".equals (apple.getColor());

}

public static boolean isHeavyApple (Apple apple) {
return apple.getWeight () > 150;

}

public interface Predicate<T>{
boolean test (T t);

—EHRAENTEW CPEREMjava.util. functionFAEAILLT)

}
static List<Apple> filterApples (List<Apple> inventory,
Predicate<Apple> p) { —J7iEAEAPredicateS M pteididt & CLMHER M4 218
List<Apple> result = new ArrayList<>();
for (Apple apple: inventory) {
if (p.test(apple)) f{ R AP ITRER M Y
result.add (apple);
}
}

return result;

EHNERE, RTLS:

filterApples (inventory, Apple::isGreenApple);

e

filterApples (inventory, Apple::isHeavyApple);

BATSTER TR E RN R E R EA TAER . IEEBEN IR0 LIE Java 81775 T !
a8 ?
AU ARS8 T J7 i Apple: t isGreenhApple (BE#%SHappledfiRkAl—/boolean) %4
filterApples, Ja&HMFHEHEZ — MPredicate<hApple>Z#. 1§ (predicate) FEHF L
WHRAR - RUURE AR, B2 N2 8E, HiREtruedifalse. REGHSE T,
Java SRR E Function<Apple, Boolean>——1E AR 52 pR B HN 1% 22 18 18] 1152 34 5 b vl
AEH A, {HfPredicate<apple>sEBARiEMI N, MEMWSEF—SJL, X% T {lboolean
H#fFBoolean B,

EZHETHEEREER [ BITXT] : http://www.sxpdf.com




1.2.3 ME# 5753 Lambda

AR NE R BARIRE ., BEENELI T isHeavyAppleMlisGreenApplelX M A HE R H—W
W TTES —He 2 B HJUBN . ANidJava SR TiXANREE, BIINT —E dik (B R
Lambda) , iLfRAILAE

filterApples (inventory, (Apple a) -> "green".equals(a.getColor()) );

ey

filterApples (inventory, (Apple a) -> a.getWeight() > 150 );

2

filterApples (inventory, (Apple a) -> a.getWeight() < 80 ||
"brown".equals (a.getColor()) );

Prek, AREEMATEN R — R E 2 G A E . G, FOUIRHAE LR E QR EfLE
TAF 2R, HERLanbdaf K E L T UAT CERATNEARZ —H 728D B3, IRE R iZH J5iE5 i
KAR A — DM MIRVEA R T, AR A I Lanbda. RN 2 DR (77 I #ESE .

Java SHIBCTHITJLF AT ABR AT T, EREA ZHCPU, FREMATE R B Ik 1. ATES bR
B R BN AR TR ISR K, AR R TR E 2SR — i AR, Javall LfilterMJUMHRHIZRTY
VeI I TR DAL N 1, Bt

static <T> Collection<T> filter (Collection<T> c, Predicate<T> p);

XEEREEHMATE S filterapples 1, KA LTSl

filterApples (inventory, (Apple a) -> a.getWeight() > 150 );

e LEB R E Fikfilter:

filter (inventory, (Apple a) -> a.getWeight() > 150 );

B, AT EIFFRIH AT, JavallBibiisa X 4. Java 8 —BEH1KESAPT——Strean,
TH—EREGUERF RAER. BT filterEME, Wilinap. reduce, A FATE FRETT R
CollectionsHlStreams X [EMSEEH ) J7 2.
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1.3 i

JUFEA Javabi 2 HE AL B . (AERS FIRORIFA BRI A BA] . BT, IRBREMN—AFIE T
fifi i AR IIAC 5, BRI TE IR T o ARG B — KHER AL M ARRD SR SE I ARt ab # e &, R P
7N

Map<Currency, List<Transaction>> transactionsByCurrencies = new HashMap<>(); H—ﬁﬁ;%*HT%%ﬁﬂE@Map
for (Transaction transaction : transactions) { I G MList
if (transaction.getPrice() > 1000) { Ik SR A B
Currency currency = transaction.getCurrency(); R G R

List<Transaction> transactionsForCurrency =
transactionsByCurrencies.get (currency) ;
if (transactionsForCurrency == null) { — R T AAMapE 251, IS —A
transactionsForCurrency = new ArrayList<>();
transactionsByCurrencies.put (currency,
transactionsForCurrency) ;
}
transactionsForCurrency.add (transaction) ; 5 2 RTIE PT RS BN B B F— I AL S List

AL, AR ME—IRE HoRIX B AR 2 A, RUNAE AR ER RS .
H T Stream API, ARINAER] DL FEMRHIZXAN M@ T

import static java.util.stream.Collectors.toList;
Map<Currency, List<Transaction>> transactionsByCurrencies =
transactions.stream()

.filter ((Transaction t) -> t.getPrice() > 1000) ik A A I I R B
.collect (groupingBy (Transaction::getCurrency)); —B Mo A

XE KA LA, AR ARG, F4TESE TR E A #Strean APT. IIZEMEEEEN
&, FlCollection APTAHLL, Stream APTACERELHE[I 7 AEHAE . HEA I, 1745 H XMt
o 3 for-eachfif — M LIERICER, REHAEICE. TATIEXFEIR LRI 7250 R SMR %
R M, B TStream APT, FRIBAFHAEBHOIEIAM R . B b B 58 4 S 70 PE Sk T i . FRATTAEIX
Fih SEAE IR N BRIEAR . FE 4B AL SR BX Le A,

SIS R &, BEE, BERRNZHEARER, REEALEIZAERKFIRE?
PACPUIRAFI A E R A KEESE, ERRITROLEH T —aZdik. BENHLT, Rk
LECPUN AZIL IR 0 4H AL PR T AR, DAAHRIACBEM (] BHg Bk, ZRARA )AL, IIATHRER, AbPRHdE
AR B N 1% A )\ f

E23

P & BN 2. EAIARNA —CPU, MRAA A A4, HEFLZCPU,
BEFAAZ®. PR, 28 JavafiF HAERIH IR — A%, HAbiZ AR B A IR % 7. 250N
Hi, ARZAFAATHEER JHmdE MEOERGERIZ RN RSB EHE . Java 8524t
THI AR A%, RS AR PR R S

Goog e % 5| YA — N IEHATE B 3 0 S EE (7 IOACRS OB 7o " BRI L 05 B
RSl AR TG T IR A AR S 2 i B E . A, I S
HEAHRZ, BPEAE T DGR R 5], 0 M U 2. A IR T Javash
STPL AL, Bt Goog o/ 51 e i 5 BB 41T ot SEBL A5 0%

SRR S B, A FARKEF . — RS SR — TR A HICPU. 5 “ZH4CPU” IBUERAT, FrUATRA 13 MW
Fefg R &ACPU,
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ZEEHELE

) BAE T, i B RARIRA T (R Jeil Javali A i Thread AP JFAEG %, fRAGH—FE

oo CRAERTRES RN T FE R S A R . R, IS VMRS, MR T RS AN . AE P
SPAT R, SXABIRAKR LA ERT . i, BI1-5RURR 1 R Ea [FP 0, AR RN 35
AR sun il b —NEU, AT RE HBLK A

L4 ERFIfsynchronized R T, (HRTRFM THITT, Al IURL M LAEEHIIR. Java 82 T st reamfIJFATRISMR A
synchronized R IFE KK, & FREEIR 2 UM A V8 v 18] o

TG, ARAEE S KR H—ANE R

WIT
1 2 3 4 5 6
51 100 103 103
. n@3
‘ % @ 5
sum 100 100 100 100 103
% —
‘ hin(s) I =
L2 100 105 105

ZA21: sum = sum + 3;
22 sum = sum + 5;

B 1-5 PWALRENHEENsumZBBHINER —FATa TR, ZR2105, TARZTER108

Java 8tHStream API (java.util.stream) MR T XPIANAIE: E5 AN 1 EMAME, DL
IR 2. ZFERIFIISE — N ERE, B2k E B EEE AL, AT 50— 1 i
filterApplesESQLELE PR A 1)1E 5 AR, WIRTEE P A IR SR 78 ARIEA R TR
¥ CHbanf g, REEHE (Bl s R A E RN EE B , G HiESH (Flw, K
MNFEVNRSH, FEAEES R 2. B oARREE, XIEEAEFE T Flan, wE1-6
ffis, fEPANCPULIRIESIZR, Al LAE—ANCPUALEEFIR AT —2, 2B - ACPULHELE —F, XFRAD P
% (1) . CPUBHJE & B B FNRMITE (2) o BeJ5 (3), —NCPURTEMAEE R A ALK (Googl e ZIX
2R S IR E A OSSR T ICPUIZ A IS T o

FIXE, FRATRZUHTStream APTH Javall A MAEAAPIIAT AZEAZ . EATARENS U [ Bl I H )7
o A, MAERFICH, CollectionFER Ny [ AR VS M EdE, MIStreaml 3= 2 FH T-Fiid xh HHf i1 11
o XHEFRESET, StreamTFIFREIFAT I —NsStreamP K. BARTREER LA ML
B, {Hifik—Collection CK E—THfilterApplesMHE—MList ) BIEHP Tk & ek
HHoNStream, BHTHATALHE, AREHFEHREILIist, FEHZHBTIATHE FE L. FATXEHIE
FUgut P RBRIFFAT” , AARFEREAARLE —F, R StreamflLambdadé 2k AT ECHAT H — N5
FEGE LR EPER .

JiE A

import static java.util.stream.Collectors.tolList;
List<Apple> heavyApples =
inventory.stream() .filter ( (Apple a) -> a.getWeight() > 150)
.collect (toList());
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B 1-6 KfilterNZBIHAMCPULHRELER
FAT AL

import static java.util.stream.Collectors.toList;
List<Apple> heavyApples =
inventory.parallelStream() .filter ((Apple a) -> a.getWeight() > 150)
.collect (toList());

SBTE S E AR Java 8HF IIFAT B A BE S LR o FE I BT 1R 2 B ) LSt Java g 4%,
Java 8UBETHE KB —/NILSE in] AU 2 BUA 8 e gk . i, Collections.sort 7VAEMINIZ
EFListiO, HANREABREGEE R, HENHLT, Refm@Eflist.sort (comparator), I
AfECollections.sort (list, comparator). XEHEEKILKEE, (HEEJava 8ZHI, IRAJGES
?ﬁgg’fi?’ SRJE RORICHTE SEILE RS B 7 —— R B2 2 A e | 1K ) JFE Java 8L HHER
NIRRT .

Java BT SR E ARG

REAR Y Java B HATIRME, 1 H A synchronizedRHIEEJLEE S 1. #Java SHEH
fra “RPPWDZ” We? FHsL EAWA. Bk, FEafiaadh, REERMRS BULA MR, DUEIFAT
AeHE . HIR, BRI LR R HAT, RBEEABA filter LRMEFIEN T IEAS L)
(LA UiA AR X 5 B A e TAE . (ER L SIX AN R TR OoR U 3SR, 25011,
A Apple: :isGreenApplesi X E. i, BERBBNBEFTHREN T EZBR “ERH
EA—%E” , AeEmEEREESR _EEE, B “PUrsEcRZmELHS)” .
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1.4 BRAGE

Java SHUIIAERIA i 22N T SRR, AR 5 HER HEUE M M. X — S EHIT
PR, X —JNEIREE, FOIRS AR B SR E (BOA T %, Hl TR IER 29 S BN TER
Ef?ﬁigﬁfiﬂ i eI R BT REFeis, mARH TSR EANIETF, AL RLREAZE
BT, AT,

FEL 3, FANZ T R IX B Java 87 B4R :

List<Apple> heavyApplesl =
inventory.stream() .filter ( (Apple a) -> a.getWeight() > 150)
.collect (toList());
List<Apple> heavyApples2 =
inventory.parallelStream().filter ((Apple a) -> a.getWeight() > 150)
.collect (toList());

HIXBEAEARE: fEJava 8ZHI, List<T>IHI%H streamfiparallelStream ik, BN
Collection<T>¥IMEA, NSV EA M BIXLL T VLM AIBA XLV, X SRR A e Y
P WAERE R OIS, BRI TT Z e ik Java 8HRIFE lstreamTiEM A Collection
O, HIMAArrayListZBRISE,

BRI, KPR RS T . AREZMEBRESHEZAMHCollection APTSEEL TH:0. (HEh$:
FAOAN =N, BWE T 1 SEAR AR U AU AL — AN, 18 5 Wit & iEiEhlcollections
FrEIA RISEEL, X NREEBEEPME T ARAA] 50 AR B R A O D T A BEA B8 1 SEEie 2

Java SIIERITERRITBRG — A —— OS] L& LR BCA R AL TiEE 4 11 IRHESR S
BUeWe? ShARHITTE TR DR AL T (Rt BT , AR Hr s IR 4t

K ga Ok Rt 7 — M RO R, MASHEIRIAE AR . Java 87E#E 117 B o A% H )
defaul t REFRFRIX— H.

N, fEJava SH, MRIERTLLEEN ListilHsort k. E&MHJava 8 List LU ATRHIERIA
FESLIE), BE<ifificollections. sortFrd k.

default void sort (Comparator<? super E> c) {
Collections.sort (this, c);

}

XERH LI st AT SRR MA T E R AL M sort, MIELRTH JavaRA, BRAEFRHE T sorcffst
B, 75 WK e S AR A A B 7 PRI 0 2 SR

A, ARSI BN RN, ARG A, WREL LD EAZABOALI, £ EEWRE

Javat g 7B 2 AR ? 21, ERMALE FRIEFE . RAMEHIF T 2RE, Java 8HI—LER
| SR ABE G H I S ABL T C+ v R4 T 35 (R3S T 40 7K i AL
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1.5 RERHAHFERN by B8

AL/ T Javart IR B gm A2 5l NI MZ O B8R B0V E R LambdalE y—554H, LARIERA AL
SRS, RBEOET ARG ZAEIFAT AT . BT U R AT IS tream APTHEIX i i R ARA ] 21
I

HILIRBGUE S, WISML. OCaml. Haskell, i&fefit 1 HE— P ROGSHRFTBIRET 6. Hhz —midiEid
it 50 2 A HA PE B R AR 8 fenul 1. BASE, HHENLRA BB 388 « /R (Tony Hoare) f£2009
FARFLQCon _F {1y —NE P i -

e EIRR “OME TSR o SURTE1965 KB T 25 51 F -« RICVEBUE O — A~ 25 5]
MR, UCRBFIVESKIERAER A 5 .

fiJava 8T —/NOptional<T>, WIHRMRAE B E IS, AT LLHE Bh R85 B
NullPointer{ . B MAESMNE, ATLLEE, WJUAEE—AME. optional<T>HH kK
B A A A AEAE B L, X RERETT LB SeNul 1 Pointer 9 T o A)ifit, TEHARM RS, RVTR
KPHBAVFE N EERESEAEE. BAISEFEI0ZF AT iBoptional<T>.

FEAMEER (S BRITES. XAEHeEh g /m, i

B A ARIEE AT, X BLIRATHE PR R Aok Kol R BT IG, B B8 O A 00 UK, AR AT L £-then-else. BIIH—A5
BT “TE4E HRh R B HTE J T IMGx. JPGIE RS, BT A IE MRk 0F 56

£(0)
f(n)

1
n*f (n-1) otherwise

fEJavart, fRATAMERX S —Aif-then-elseiBH B — Nswitchiff). HMESRMH, XTHEEREMN
kA, BiULEC T LA f-then-else M A HLRA G fE AR o XX Apdiis 280, ARt m] DAAE F

LHEMINERHKBRL-then-else, HXTHFTREAE, MES UM SUAE %40, 340
WA E R RA TR, REMNZEE. AFME, Java SHBILE K SZ R A TS, BARFINISTE
FLAF R BT LT RIE . HHFERN, RATSH—ALiScalaiE s Ca—/MEHJWHI K Javail 5,

Ja R T Javaft —SE 7 I K E; SR 165) RIAKHF IR . WHE, RES R RE
ARFIE X HEEAR P . BB —NEIERHExpr LR IXFENIFRIAZ, FEScalaBARA] LLE LR,

HExpr L E AN, AREIRIEI S — M Expr:

Y B Rl “Expression Problem” (fPhil Wadler& BIfIARLE) WX —iHEHE FiNE.

def simplifyExpression(expr: Expr): Expr = expr match {

case BinOp ("+", e, Number (0)) => e —mto
case BinOp ("*", e, Number(l)) => e —ell1
case BinOp("/", e, Number(l)) => e LA
case _ => expr —ApEfiifbexpr

XHE, Scalaf)ifikexpr matchBiX N T Javatfffjswitch (expr). IIERAD OB, /R
DAITESE 145 b B 2 A SR AL I N 2 . IAE, ARAT AU AL B switch Iy BIE L, wTLAR
W — MR TR

AR Javarti i swi tehiB AR IR T AR AME RISt rings B ? B MORIE 1A T ¥ swi teh AZEE
LB L, IERVBRILA (EScalafUis R ilitnat chiffESILAD . 76 N R,

B PR BOR T LT — 4L AR MR %, RabBL. RS | FERHEEAE I
QATHRE. BSRUTAL A 00 UG A 1T DL A 9 B, B0 “Brakes IR T AR R RCar £l
SRRk, (R0 T ERALE T,
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FBISTHMFI4ZE T e BMBAE, NMHBREEmE, YUNUWMAEJava 89S KR KIG TR, S
HFEPRRAL R AL T H . 5155 1HE Java 8HIThAEH 5Scalaidt T Hb# . Scalafll Java—Ff & 7E JVM_E 2L
B, HinFERERBIE, EREESESEGTOLE S HFmEME T Java. X9 HNAEERRETIL
=, bR —8 T B Java 84N E T IXEEH ThfE.
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1.6 /NG
PR A2 R N A 25 Hp 2 381 ) S B AE 2

o WILEIESAESRGNEE, ULEFHIEN “ZAAE, EAET” MK 7). B Javan] fedlfEIE
WA, ABARAT LARMZ — T Hofdy 8 28 A 3% J(E R BE S O 15 5 dris,  fnCoBOL.

o Java SHHHEIIZ O AEIRME 7 NS HE S AThEE, T3 (E3A14 S BEA RO AR -
o DT K1 JavadiRe SEERIF A REAR L R Y 22 A2 AL R 25
o BRHURE—SEME; LR ITEI AR BGUE R &S, A LanbdaZ EFEEH .

o Java 8WistreamsME & fificollections L A LA, iEAUSE NG, it rat
LN/ I

PRAT AFESE P A HTER AT, ARSI LT IR R BT A 4
o HoAthok B e BN AR A EEAR, AR Bnu 1 1AME AR ECUT L
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%2 B BT ASENALBA
FENE

o BIXRANWTARAL R R

o T HBHAL

o AR

o LambdaZZik 3TN

o HSRHI: Comparator. RunnableFIGUI

FERAE TARET, — AR EFII R g, ANEREA 4, AP REERZ. W, AN AREF
RWIRR T E CRIERAR . ZXARRATREAR D EREAT A S OERNIIRE. H2 758 K,
P RES B URR:  “ HSRRIE AR prE BB 150 i9SE R . 7 SOd TR, RS ERA A

. CERRA DRI A B R Ak, HEWEIT 1505 SR, HURKE 1. 7 URE AN R AR AN K
E%Eﬁ’]ﬁ%i; %EE‘J%%‘\‘F, BOAZICRI) TAR BRI D . Behh, SRALRHT D) RE SEBLEE R IE R 1Z AR f] 5.
1M H. 2 K I4E

AT NS EAL I T AT B AR A PR SR 5 (R 5 SR B8 — R IR . — 5 Uil , e mmRE = — MR
g, WERERIFANALRATE. XAMEE UG W] DAURRE e (AR 0, IR VR AT AR X
BARSHISAT . B0, JRAT LU E A S Btk id s 7y — AN Trik, MEHERITE. R, XANT5TER
T T IR S 7. Bilin, mRIRELIE —MES, WTREE—ATrik:

o FTLAXIBIR A IR TR M “ KA
o ATLAMEFIRAEE SR “ 5 —1F3”
o GEPIERRN AT DM “ 34—

TARBBABEI IR A . TR, RIS RS B AT 2N, BIFER. TR L2
B AR, WAL, W A AR, XY TR A goandBuy ik, FEIYIERAE R BHL.
BRI, A —FAREE R HE, AR ZoAh 20— A AR ot 0 . MR — A3 . BILTE At 5 BiA%
B — RBER T BISR, RIS, AR A GBS SL, BUEMEE. (KT LUE XL 7 i 7 i
PR, A 2 5 AT DU BB R AT S T o PROUAE M S s B — 28 T, A T—
go, B LMEZARMHATREANSH, WIS 2T

R =B SB IR — M7, UEH A R AR o DA kgt AT BE R & N AT AR R . 7R
IR, AT R R WA T NS EAL AR LA B SL il b tedn, fRrfgec e it 717 825k
W ——Af F Java APTHEUA ZRAEE L, MListi#THF, MiE b4, 8 iF— 1 Thread BHUTAR
e, HERAHGUISME, RIBISRIL, TEJavad @ X PR 101K, Java SH HLambdaffik T
%ﬁ%%%%fﬂ@o BATSTE 3T P mR BRI f E LambdaFRix . HAFEHEE, YL R A E kAR
= 5 Ta] ¥ o
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2.1 PNIXF B AR &>

5 RENE NG R I R RIS IF AR S o AEBATRE B, JANSBDEGER AT, DR
tg@%ﬁ%%%ﬁﬁ%oﬁkﬁﬁﬁﬁﬁﬁé,%%ﬁi%*ﬁMﬂ%*ﬁﬁ%i%%w%o%@%ﬁ
Ta] BRI 2

2.1.1 #IRGET): THiksgER
i AME R TT ST AR TR RE

public static List<Apple> filterGreenApples (List<Apple> inventory) {

List<Apple> result = new ArrayList<>(); —— BRI B %
for (Apple apple: inventory) {
if ( "green".equals (apple.getColor() ) { AN Y R R

result.add (apple) ;
}
}

return result;

R RS AT AR TR IEZSE R PR 26 AF . (HRIERRGER T, MbBERIEAER . RIZEAM

We? fi] B AR R B2 EHIX A T5i%, AT HBUNfilterRedApples, RJa L £ RILHLSE

Ro AR, ZRRRBEFEZMHIG: R0, BAG, mEE, IMITERNANT 7. —AREFH
JE N FEAE S B RIS 2 )5, 2l g AL

2.1.2 BREHSF. EHE/EAISH
ORI AN SR, AR SR, R AL R S LS AL T

public static List<Apple> filterApplesByColor (List<Apple> inventory,
String color) {

List<Apple> result = new ArrayList<>();
for (Apple apple: inventory) {

if ( apple.getColor () .equals(color) ) {

result.add (apple) ;

}

}

return result;

Pife, REGTIXFERAE, RERAAREHE T

List<Apple> greenApples = filterApplesByColor (inventory, "green");
List<Apple> redApples = filterApplesByColor (inventory, "red"):;

OKTRT L TP ? AEFRATHEG] 5 PR3 R — i) Lo RALR I IRAIR UG “ ZRREX 7 i3 RN
HISERBURSF 1o HERSER B ERE KT 1505, 7

ggg#Iﬁﬁyﬁﬁﬁﬁﬂkﬁﬂ%%gﬁﬁii,?%%57?@%%%,%%*4%&%@%?@
EEEE:

public static List<Apple> filterApplesByWeight (List<Apple> inventory,
int weight) {
List<Apple> result = new ArrayList<>();
For (Apple apple: inventory) {
if ( apple.getWeight () > weight ) {
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result.add (apple) ;
}
}

return result;

RV T BAEE, (HREER, REH T AR K SE Bl ) AT, AN BN H e 44 XfH
AL AR, RNEFH TDRY (Don’ t Repeat Yourself, ANEEEHCD) MIBMH TEEN, ani/R4E
B ik 3 )T 5 ORI TR REWE ? AR BB VA S, AR Ree—A. W LR TAEREMIAE
KE, BRMARKT .

Ref LG i M E E S N— DT, BRNfilter. ABIEIXEE, R FE—Fh 7 2038 X /048 Eif
i/z”@%fﬁ/l\)%r o ARATLIIN B — A5 SR X 2 X Bt f B B () A i) (HZ AN BLXREA ! FRATIR P S R At
Z DI

2.1.3 F=RER: WREEE B BB MM IE

— M A JE 1 4 SRR F AR 2R R FR

public static List<Apple> filterApples(List<Apple> inventory, String color,
int weight, boolean flag) {
List<Apple> result = new ArrayList<>();
for (Apple apple: inventory) {
if ( (flag && apple.getColor().equals(color)) ||
(!flag && apple.getWeight() > weight) ){ — AR e E A 1) T
result.add (apple);
}
}

return result;

PRAT X A (EECAARZRRD

List<Apple> greenApples
List<Apple> heavyApples

filterApples (inventory, "green", 0, true);
filterApples (inventory, "", 150, false);

EMRRTREBEANL 7. B FPumflsE EREE 7. trueMfalse@ A A? A, XA
R ZRE FE AN BRAR I i S AR A ) 75 3K o 40 BRI A7 AR B ESR AR S R AN A JE Ve, iR, JB
MRy A, B4R MH, WRARRERGRAGEME, MESRKER, g EFER, E
LI MEFWZANERRfilter ik, B—NERMWIEEE RN BIHATCAILE, REE%S
filterApples HiEM ETME (HbUWistring. Integeriiboolean) MIZH. XX I Lbpf e ko) @t
AIREIEANES o (RS X FESL T, IRFFE M LR, RIS R kSR 5 R IR 1)
filterApples/iik. fE F—4ir, TATSAA 1 WETH AT ASEAL SEIUX P RIEVE .
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2.2 AT AZSE4

PREE L= EEER T, IRTE—F IR 2 S EOE I R 7 RN AT B TR R AR —Dk
EEERZRNMG .. —FhrlBEMI R 7 BRI IRIE AR : RERIEER, TEMREAppleM
AR (Phine 24 e ? JEERBIE15057 5 ? ) KR Al —/boolean{d. HAHEEH NER (BI—
MR FlbooleanfH FIRED o iEFATE L— A2 R X G FEbn e @A

public interface ApplePredicate{
boolean test (Apple apple);
}

BUEARHAT LA ApplePredicate (AN SEBACRA R ML FARME 1, Lol CniE2-15) -

public class AppleHeavyWeightPredicate implements ApplePredicate({ A% SR
public boolean test (Apple apple) {
return apple.getWeight () > 150;
}
}
public class AppleGreenColorPredicate implements ApplePredicatef A 2 R
public boolean test (Apple apple) {
return "green".equals (apple.getColor());

}

ApplePredicatedd
ApplePredicate BT AR ARG

+ boolean test (Apple apple)

/. N

| AppleGreenColorPredicate | ‘ AppleHeavyWeightPredicate ‘
Bl 2-1 BRI E R
PRAT LUEIX B bR HE B 1R £1 1 te r VAR RAT . ARRIIIXEEAT “ Semg ittt e, Bikfie X —
WA, ENEEER (B “KuE” D, RIEEBITINIERE AR £ 8, LRl

ApplePredicate, ANFIKIEH EAppleHeavyWeightPredicatefll
AppleGreenColorPredicates

Liihttp://en. wikipedia. org/wiki/Strategy pattern.

B2, ZEAFFapplePredicateIARFSLHINR? REEfilterApples k% ApplePredicate
MR, WapplefiZFlk. Xl 2T ASE: 1L HEER LRI N (SIS ENSEL FEENTS
i, REBEAFERITA.

BIERANTPIBFHREIIX— 5, MEBEAfilterApples FIERIM—NSE, LT % ApplePredicate

MR XIEPAF TR AR KL : BITERIE il terapples HVEIEMRAEA IB M5 RN 24L&
BATTRMAT N CREE-MFED X397

BRI RIEH B KL

FlHapplePredicateid 2 )G, filter FiAHERKAEIXFEN:

public static List<Apple> filterApples(List<Apple> inventory,
ApplePredicate p) {
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http://en.wikipedia.org/wiki/Strategy_pattern

List<Apple> result = new ArrayList<>();
for (Apple apple: inventory) {
if (p.test (apple)) { TR G e RS AR A
result.add (apple);
}
}

return result;

L f&BABS/1T N

X HEAEHT TRV — T o IXBACREEE AT — IR Mg RG22 7, sldsk. Akt iss
¢ BAEARE] LB EEA A applePredicateX %, FFR BB filterApplesiid. RFIMNRIE
P L, Rk AR BTA E R 150 IS E R, R AR ERIE — AN ks
ApplePredicateifT 1o VREVAISILAEEWE RIE, 7T LARIHEATIH KSER B IR FRREE T

public class AppleRedAndHeavyPredicate implements ApplePredicate({
public boolean test (Apple apple) {
return "red".equals (apple.getColor())
&& apple.getWeight () > 150;

}

List<Apple> redAndHeavyApples =
filterApples (inventory, new AppleRedAndHeavyPredicate());

PREZMR T —HHREE M E: filterApples HiERAT MBI FIREITApplePredicateXf A& IE IR
5. #ea)iEil, RIEfilterdpples HIEMAT NS EAL T !

WHEE, EL—MFh, W—REERRE R test HIERISEI, WME2-2fR; ERBEEXT
filterAppleSﬁﬁiE‘]%ﬁ?fﬁﬂo {H4 NIRRT, Eﬂ?iifilterApplesjiﬁzii/D\ﬁﬁ?ﬁ”gﬁﬁ%’ Ft AR b
AT FE e appLePredicateti SR, (I HHAEUT (£ MEE “(BICRY | IR RN —
SEIL T test LRI SR E#AT/RFTIB XM IRBEAE2. 377 CE3ITH A HEIFAMANE) HER], @il
HLambda, RA]PAEEAHFIA "red" .equals (apple.getColor()) &&apple.getWeight () >
150f6i64h filterApples/iiE, ML & X Z M ApplePredicateds, M EiHALEMALL.

ApplePredicate ¥4

public class AppleRedAndHeavyPredicate implements ApplePredicate {
public boolean test (Apple apple) {

return "red".equals (apple.getColor ()
&& apple.getWeight() > 150;

fEAZH
fifs

filterApples (inventory, );

{ORME b 25 TR T i B AT /RFKR
Ak fEapplePredicatedty
PEER, A THEHEEXE AR, HTIR
RO AEE (LUHAER)
B 2-2 S¥ibfilterApplesHIAT N, FHAEIEA R IE R IE

2. ZMITH, —IBH
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IEIRATE R R RIRE , AT NS BRI A AE TR m] DUEIS A I SR & I S0 R h A TR
RLRTIAT X G TER e SXARARAT A R AR R — A5k, S e AN RBAT RIE BRI H 8, B 2-3 0T
o

ApplePredicate ApplePredicate

%Eﬂ]ﬁj{j return apple.getWeight() > 150; return "green".equals (apple.getColor());
public static List<Apple> filterApples(List<Apple> inventory,(ApplePredicate)p) {
List<Apple> result= new ArrayList<>();

"ﬁ‘%]?&ﬁ: for (Apple apple: inventory){
if (p.test (apple)) {

result.add(apple);
}
}

return result;

/ N\
fat it
7

B 2-3 Z%ibfilterApplesiT RHHAEIEA [F BT KBS
EEL R VAT ASEMN AL — OB IR . FREOZIEE RO R TEA R, HoRk4iS RIGIAPL,
A TARERIHT NS EMIEF 8N, BHEMLE2. 108!
W2, 1: 4’5 RiGMprettyPrintAppleii%
95— PprettyPrintApple 5k, THEZ —MapplellList, A/t ESHL, P25 R
PR A — A stringfinth CA R JLEZ A ERIFtostring 775 o Bilan, fRArLAIF
prettyPrintAppleliik, RATEIGAERMERE. s, RATlikprettyPrintApple 7L

FTENRENER, ARGV E 2 B E M . MR T7 ABRA TR 18 ik f 1 124, AT
R EF, BATRME TprettyPrintApple FiEM— N FHMS RHESE .

public static void prettyPrintApple (List<Apple> inventory, ?27?){
for (Apple apple: inventory) {

System.out.println (output) ;

BERWT.

B, IRHE—MEREZappledfikal— Mg stringld 775, AIHIRAIERS
ApplePredicatedZ MHIRE, it A 1.

public interface AppleFormatter{
String accept (Apple a);
}

PAEARE ] LUE L St Bl AppleFormatter /71, REREZSMEXITHNT -

public class AppleFancyFormatter implements AppleFormatter{
public String accept (Apple apple) {
String characteristic = apple.getWeight () > 150 ? "heavy" :
"liqht",’
return "A " + characteristic +
" " + apple.getColor() +" apple";
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}

public class AppleSimpleFormatter implements AppleFormatter{
public String accept (Apple apple) {

return "An apple of " + apple.getWeight ()

+ ongn;
}

)5, IR ES fprettyPrintApple ik AppleFormatter W%, FHIENTEH TN /RAT
PléprettyPrintApplefl L—NSH:

public static void prettyPrintApple (List<Apple> inventory,

AppleFormatter formatter) {
for (Apple apple: inventory) {

String output = formatter.accept (apple);
System.out.println (output) ;

FaEm ! AEVREL T Ll prettyPrintApple HIEEHEZMIT AT . N, R GBSk
AppleFormatterMSEi, AFIEENUENSH L SprettyPrintapple:

prettyPrintApple (inventory, new AppleFancyFormatter());

B A AR R A i -

A light green apple
A heavy red apple

IR A

prettyPrintApple (inventory, new AppleSimpleFormatter());

ROA 7 A AN SRACT T TR A i -

An apple of 80g
An apple of 155g

REgE 2], AT R BK, ARUREAUSIE RN 7 R A4, (ERX AL RRIRIO R, ROV R TR 2 AR
Z RBSpI— IR, ERATRE B 7T LB
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2.3 XHTPRR

FATVHENIE, NATEA R B LR FRGU ThRE Bl & .  HAT, M EHEHRIAT feifsi filterApples
TR, ARASAFE L J LAl applePredicatet IR, AR5 SLBfb LT LA R4 21 —km)
ApplePredicateXR. FHAIREFFEL TIRHATAEZIN V). XMW, 1R !

RESHEB2-1 FFASH: A% R

public class AppleHeavyWeightPredicate implements ApplePredicate({ PR S 1 ]
public boolean test (Apple apple) {
return apple.getWeight() > 150;
}
}
public class AppleGreenColorPredicate implements ApplePredicate( IR PR AL
public boolean test (Apple apple) {
return "green".equals (apple.getColor());
}
}
public class FilteringApples{
public static void main(String...args) {
List<Apple> inventory = Arrays.asList (new Apple (80,"green"),
new Apple (155, "green"),
new Apple (120, "red")):;
List<Apple> heavyApples =

filterApples (inventory, new AppleHeavyWeightPredicate()); R R AL AN 155 Apple L
List<Apple> greenApples =
filterApples (inventory, new AppleGreenColorPredicate()); —HER RN EF A GappleList

}
public static List<Apple> filterApples(List<Apple> inventory,
ApplePredicate p) {
List<Apple> result = new ArrayList<>();
for (Apple apple : inventory) {
if (p.test(apple)) {
result.add (apple);
}
}

return result;

Wik 2K LA, R RRER AR ? Javads — MHUBIBRONEE 2, & AT DAk ARl 75 ) A AL
AN, AT LU b SR, ARSI . (RIS AR A A N . 2. 3. 3R
T LambdaZeis ST AR (RIS TE 51, FRATHE T — 2 52 i

2.3.1 B4&%

B RARAB M Java Rl (R XU AL, HEARBEALT .. ERFIRFER S PIE4
—A K. HAJEN, B RVFIREE .

2.3.2 BBRIRER: FHERZLSE
T RACHS 7 T a3l i il — A I 44 652 Ml app lePredicate X %, &5k HH T

List<Apple> redApples = filterApples (inventory, new ApplePredicate() { —BEENESHIbfilterapplesTiEl
public boolean test (Apple apple) {
return "red".equals (apple.getColor());
}
1)
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GUIM%?%T*?%”‘%@%E%%%ﬁﬂ@%#ﬂ‘@%&ﬁ%{ CT T B 18 2 Java FX AP, —FEALH)
Java UI'FE) -

button.setOnAction (new EventHandler<ActionEvent> () {
public void handle (ActionEvent event) {
System.out.println("Woooo a click!!");
}
b

HEAERAEYL . 5B, CEEREE, FOVE LM TRZ A AT 7 RE, W&
HIACRS TR -

List<Apple> redApples = filterApples(inventory, new ApplePredicate() { o,
public boolean test (Apple a){

return "red".equals(a.getColor()); REBiER
} a2
});
button.setOnAction (new EventHandler<ActionEvents>() { <
public void handle (ActionEvent event) {
System.out.println{"Woooo a click!!");

}
});

B, RZEF A EHERMIEAS M. thin, W2, 2/f/R 7 — N2 Javaik i, Eib KZHE
Fr RS T A Lo ARRAIRIAE I .

M2, 2: B4R
NPT 2GR, 4. 5. 6i&iE427?

public class MeaningOfThis
{
public final int value = 4;
public void doIt()
{
int value = 6;
Runnable r = new Runnable () {
public final int value = 5;
public void run() {
int value = 10;
System.out.println(this.value);
}
}i
r.run();
}

public static void main(String...args)

MeaningOfThis m = new MeaningOfThis () ;
m.doIt(); X AT A A2

BEE5, FAthisBAE S EMRunnable, MAZIMNOFZEMeaningOfThis,

BARKAL, WA B AN ERMERIES MERFIIRE, BN S M4Ed o rR A0S 75 B ARG A 8],
T AV A G 158, PRGN Z e —H TN, BIfHEEE &2 R BRAE MR R Gs T o — AN D A T
JUAN AR ISR F) R, HEADARES N R 76 X 75 AL — B R RS R (] 3R s e B pn e
boolean®iEA) , RIEZLEQNE MG, AL — N Iridske L—AHir A (Bl
Predicateftest fiiEEEEventHandlerf flhandler 1) ©

FEBARRGIE UL, FATRSREF G A AT S EALR, PO IEIRERTIA 200, 1A T R iE v
ORI, ESE T, JREE B Java 8YIR 5 Bit & 8Id 5] ALambdafik :——— i fay il (/£ 164
E%E‘U‘iiﬁ— R TR 47, BT, THKHESH - FlanbdaRiA AL E A AU E T3
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2.3.3 FEAWER: FHLambda®iz
AR LE Java 8 A] UL Lambda$ ik 70 E 5 o8 N HIFE T

List<Apple> result =
filterApples (inventory, (Apple apple) -> "red".equals (apple.getColor())):;

ARAANZAIEE LR TR L . XIRE, PUOVEBEREREGREMRARA LS 7. RAOTIE DL
e T ISRR ) (B 2- A% FATTE H AT B AR T AN

ThEeH

Kt

SRR

W A it
K 2-4 TAZBWEESHEL

2.3.4 HEWRER: KBristBBHzl

A R b, AL A #—2. HAT, filterApples/jiEiE Ri&H Tapple. MREF LK
ListRAMRAL, AN EE AR IR AT 2 A B 1 ]«

public interface Predicate<T>{
boolean test (T t);
}

public static <T> List<T> filter (List<T> list, Predicate<T> p) { —GI NRBI ST
List<T> result = new ArrayList<>();
for (T e: 1list) {
if (p.test(e)) {
result.add(e) ;
}
}

return result;

BRI filter FEEAESTE. #5F. Integerdi&stringfIFIFE LT . XBEH—/ME HLambda
FIE A5

List<Apple> redApples =
filter (inventory, (Apple apple) -> "red".equals (apple.getColor()));

List<Integer> evenNumbers =
filter (numbers, (Integer i) -> 1 % 2 == 0);
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WEANE 2 UROUAEALE RAG PEAN TR 2 (AR B T e P8 A0, IXAEJava 8ZHIZAN AT BEME A !
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2.4 ESEMBIT

RIEECAFE R, 1T NSENRE—MREA AR, EremBEin i AR AL TR . X P T e
—MTRN (—BARE) H 3R, Rl e A A @ AT 8 (B apple FIAFERE D 7 VERIAT
RZE . BTSRRI, X AT SRR R R R DA E S B P I X AR 7. Java APT
AR 2 v T DU E AT Ak S . XA SEA R R . BIISER=AF, X
NAZREF BRI AL AT BAR T . H—AComparatorHiF, FRunnableP AT —MUISE, DL
GUIF AL B

2.4.1 FlcComparatorkKHEfF

MHEEHATHR 2 — N LIRSS . Lo, ARAGIALAR R ACRE BRI S 1) s Box A AT HE e »
E T RER T B, A RIRIRGE IO S RAT R . UHERA RULEA? B, IR E—MIERE
AAVE AR BHEF AT, REFAMIE N AL K 75K -

fEJava 871, ListHW | — A sort ik (R LMEHCollections. sort) » sortHIfT AR LA
java.util.Comparator X Z RSk, MW TR:

// java.util.Comparator
public interface Comparator<T> {
public int compare(T ol, T 02);

}

Kk, ReTCABERS ) comparatorfISEMl, Hsort HERMHARIIT N. tin, ReyLUERE 4
Xk, IBEET P EAHT

inventory.sort (new Comparator<Apple> () {
public int compare (Apple al, Apple a2){
return al.getWeight () .compareTo (a2.getWeight());
}
1)

WRA RS T R, ART] LB A8 — A Comparator il EALIUHIE R, FEhiES sore k. T
BT BEAT HEFP X — RIS #R B R 4 1 o H]Lambdail sNHITE, BRI

inventory.sort (
(Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight()));

BUER I A HHORASEEE, T — mRATS R U W0 4 5 A I Lambda 18 5K

2.4.2 FRunnable#fT/CIgH

LEMBOERERNIR: A ST — MU, 2, EAARES JFLRE EHATMRHACRLE ? 24
LR RERIBAT AN ARG . AT Ay AR AR R PAT) — B, #EJavalil, {RA]LURE
Runnablef MR —MEHATHARDE . FER, fUSALREUEMEER (Blvoid) -

// java.lang.Runnable
public interface Runnable(
public void run();

}

PRATEMBN R, A IX AN D AT A FAT M e
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Thread t = new Thread(new Runnable() {
public void run() {
System.out.println("Hello world");
}
)i

FiLambda A6, Bl R2IXFE:

Thread t = new Thread(() -> System.out.println("Hello world"));

2.4.3 GUIEfFabmE

GUT 2 2 1) — A Sl R AR Qe 2 AT — MR AR R N 8 S AF, W Bbr e T B SO BB . B, s A
P “RIET A, RATRERR B R — A EE O, BT NIESRE DR . RIE R TR E Rk
KR AR ARROZREEAE AT R IR . 78 JavaPXH, /R LU EventHandler, EEfE%
setOnActionIeFR Xt B B N .

Button button = new Button ("Send");
button.setOnAction (new EventHandler<ActionEvent> () {
public void handle (ActionEvent event) ({
label.setText ("Sent!!");
}
1N

XH, setOnAction/TVEMAT N EventHandlerZ 8k T . HLambda ik 3G, B RKilZX
Ff:

button.setOnAction ( (ActionEvent event) -> label.setText ("Sent!!"));
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2.5 NG
PR A2 R N A 25 Hp 2 381 ) S B AE 2

-g%%ﬁ%,ﬁ%-ﬁﬁ%ﬁ%%ﬁﬁ@%ﬁ%@%%ﬁ,%EW%@%EM,%&KEE%%%

o AT AZHACPTEARY B 4 3 B A BT AR AL R ER AR AR A .

o ALHACHD, BURROEAT NS EL 84 Jrik . (B Java ST SEHLERRIGIR . o AW ¥F 2
HH— IR ISR SR TG R KR ACRS , #E Java 822 il ] LA B 44 R .

o Java APTEGRZW A FAT AT SHMN T L, OfFEHTF . SRR MCUTAREE.
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¥ 3 E LambdaRirz

EENE
o Lambda® %5}
o TEMREL DALty {8 H] Lambda
o AGEPATHIA
o PREGIE, SAYHEMW
o JIESIH
o Lambda®¥ &

fE b=, ART R T M NS EARAB ARG AT BT RO AW AR 3K . & e driRE MRSk
RETR—MT N, RJEAEiE . VR LLBRGEAESE —SH0F AR (D s — N4 B S AP 2
SEIFZI (Bln i ik R0 T “ HEEL 1505e (SE R (IR, BHEP A 1 5 SCHUBHRE) 184714
RSB — ok, AR AR, ARt AT BLgs 5 38 R % Bl R A AR 1

EARBAE R, SRR AR BT AIEASNBIR: B+ 0IPeR, X SRR D148 SE ik A
PRSI IE . ERT T, ATRHL IRTava SR PIX A o] K # T A——LambdaRiA . B
PAAERAR faf i 2 on — M7 %8 A0S . BUEARA] LI LambdaZe ik B VR A ThRE, ERA LAt RA
FEIAZAREITE, HAMEALE R, e UEASERiEs — ATk,

FAI& R i E Lambda, ERMEHSE, DU F]H & AR s . RATE SN H— 251 R
7, WSRMIHEWTFI Java 8 APTHHEZERHH L. &5, BAVENBTTE5IH (nethod reference) , IXj&
— AN Al Lambda &35 206 A7 I IO Th B

A AT SCBAR R ZR A ] — 22— P S R . SRR . AT SN, BATSIETA Hod

HIE SR o — D BB T B A2 fLambda ik s %51 B D But S 2 & v e 1l 1, iz
EINEE ik, X —mREE, 1 HAREER SR Lanbda.
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3.1 Lambda’®H 5%

"] LAELambda i s N RT3k 27 Al AR O B A4 R B — A7 3 e A0, (B E A SRS,
PR A IR ISRAY, WIREIEAT AT DA AR AR . XA E USRI, AR ERATIERE K

o BEA—RNTNES, REVEMBIER T EHA DB AH: S5 0mER2 !

o REB—RNIBE RS, ZFEYLambda & BOAMEIVEFER TR ARFERIZE . ERITVE 1,
Lambdafy ZH83 . PR IR BIZEAY, BRI REA AT LI O 57 3103k

o f&3E——Lanbda A (AT ME NS Btk 45 U7 L BAF i AR AR B
o fEVE—— R B4 SRR SR 2 B AR .

PRIEA A& UF 2 LambdaiX /M) & M LR 2 s e sk 3 T2 AR AT & R — B R SRR THH A M EE
. RN ARIZFKOLambda®R ik e ? VR7E E—= P FER T, EJavarb B+ ZBATEK. B
2, BIER TIFHEE ! Lambdaf@ ik 71X/ R) @ 0] PALYR+ 20 6 B AL A0S . 38 Bk, {R7EJava
SZHIMHCA T I, Lambdatbffil 1o (Hi2E, WIEMRHAANERHEZRE —HEERRL, RIAKIT N
SHAWHIEFAL T ! LambdaR ik R R FHBA L —Z B RAT NS B RS . B2 ah a2 R RS
ARG EEM . HRWE. ki, FIHLambdaZRikz(, KA LA A R E € X —4~ComparatorXf %K.

ik
-4

(Apple al, Apple aZ) -> al.getWeight ().compareTo (a2.getWeight());
| | | |

T T
Lambda Lambda
Tk

ES

B 3-1 LambdaRIANHSH. &M EARHR
JEHIT:

Comparator<Apple> byWeight = new Comparator<Apple>() {
public int compare (Apple al, Apple a2){
return al.getWeight () .compareTo (a2.getWeight()) ;
}

2 J5 (H 7 LambdaRiz=D) :

Comparator<Apple> byWeight =
(Apple al, Apple a2) -> al.getWeight ().compareTo (a2.getWeight());

AFAKIN, AIDFEER W 1! ZRPEIRIE A Lambdafe ik sUE ok — L FZK R ik < 5, AR
R — SRR M. BUE, ISR IREEA AR T LU A0 R & R R BT B
B RfEid 1 compare AR LAk IRIRRM 5], (RERIEF LLEE— BRI, TATRAAET 7
fEREAE IR B LA R 0 el {8 H] Lambda 35 5K
AN 7R 45 VR K Lambda e i 50 =AMy, AnE3-197R .

o ZHFIR —XHEE R T Comparator®compare HiEHIZH, W aApple.

o Hik——Hk->IESHSI K SLanbda FAK B IT -

o LambdaEfh—— L BN appleMEE ., RIEAHZLambdal iR [FHE T .
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NTH—HU, FTHEeH T Java 85 ILANE 2k Lambdade ik R 7
RIZIEH3-1  Java 8HH R Lambda il X

(String s) -> s.length() A LambdaFEXAH — A stringR MBS HFFR Al — N int. Lambdai®f returp’
(Apple a) -> a.getWeight () > 150 5 " A LambdaRIEXE — N apple FEHMHISHIH IR~ boolean CERMIE

(int %, int y) -> {
System.out.println("Result:");

System.out.println (x+y) ; —F = A LambdaRIEXAG AN int B ASHME A IREME (voidiRED . HEL
}
() -> 42 —HF U LambdaRIEEASH, RE—/ int
(Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight ()) —FHAA LambdaRIEREBAF A Apple KT

Javaili 5 Wil F ik FXPERE:, RENCHMIScal aZEis 5 rh S LThRE T 32 WG . Lambdaff) A&

(parameters) -> expression

B GHERERIRERE 5)

(parameters) -> { statements; }

RATLAEF], LambdaZik AITEFIR M. fi— M3, 1, HFHH CRAALEM 7 XM
M3, 1: Lambdaifizk
A FREEH, LRSS A R Lambda ik 7 ?
® O -> {}
(2) () -> "Raoul"
(3) () -> {return "Mario";}
(4) (Integer i) -> return "Alan" + i;
(5) (String s) -> {"IronMan";}
Z%: W45 T Lambdas
(1) XA -Lambdai®% H 24, FHiRElvoid. BERMT EMNTHITE: public void run() {}.
(2) XALambdai iS4, IHiRElstringfFAREN.
(3) XA Lambda¥ iS4, HiRlFEIString (R ERIRFEER) .

(4) returnfE—MEHIIRIER) . BffiltLambdaf 3L, FHEMILFES, WFHA: (Integer i) ->

{return "Alan" + i;}.

(5) “Iron Man” j&—ANRIERX, AN MEA). BffifkLambdaf R, RATLEEBRIESE S /05, W
FHi7R: (String s) -> "Iron Man". B WIERIREXR, W UUEHRRIRERER, 1 FFR:
(String s)->{return "IronMan";}.

FTe3- 132 T — L Lambda 5] 7 F4d FH =461
#3-1 Lambda/Rfil
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LdEESY) Lambda 75

i IR FIL (List<String> list) -> list.isEmpty()
[EES a3 () -> new Apple(10)

(Bpple a) —> {

/ﬁﬁ;*/l\ﬁ‘% System.out.println(a.getWeight());
}
U\*/I\X\JZ{EP@T%/%HHEX (String s) -> s.length()
éﬁ_ﬁwi/l\{a (int a, int b) -> a * b
L AN ot 5 (Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight ())
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3.2 7EMF B LK inA]{# F Lambda

MAEAR AT REAEAR, EMB L AT LL# F LambdaiA 0. 75 E—AMlFH, fR¥ELambdalli{zy T —4>
Comparator<Apple>RKAIAFaE, R ATAE E—FHSLIRI£11 ter 724 % H Lambdaz:

List<Apple> greenApples =
filter (inventory, (Apple a) -> "green".equals(a.getColor())):;

AR AL H AT LA ] Lambdale ? /R AT PAZE R4 10 B Af F LambdaR 1A, 76 _E ARG 4, ARATLAFE
LambdaREIAE AL NS HESL filterFik, HAEXEFEPredicate<T>, MiXE—EREEE
Mo iAWk RS, AZHG, ERINTCR AR A g8, PUERREEE O 24,

3.2.1 BF¥EAEO

CRRER2ER, N TS filter TVANAT NMAIE N Predicate<T>H NG ? B2 L
AN AT AW? BpredicatefUE X 1 — Mg ITik:

public interface Predicate<T>{
boolean test (T t);
}

—5 Uiz, REREOHE N E MR RN . fREEFNE T Java APTH ) — S At pR 202
A, WmEAIEE 27 R E| ) ComparatorfRunnable.

public interface Comparator<T> { ~——java.util.Comparator
int compare(T ol, T 02);

}

public interface Runnable({ ~—java.lang.Runnable
void run();

}

public interface ActionListener extends EventListener{ ~—java.awt.event.ActionListener
void actionPerformed(ActionEvent e);
}

public interface Callable<V>{ ~—java.util.concurrent.Callable
V call();

}

public interface PrivilegedAction<v>{ ~—java.security.PrivilegedAction
V run();

}

ER R SESRIRDESR, 5 OIAEIL A CIAABRINTTE (BIESEA XA AT Sc i, H:
WNTTESRERN LI T2« WA IRZ BRI, RER D E LT — MR T, etiii
A REEE D,

TS BRI BEARRE, DG3. 2K BRI E R A5 E T R Sl DS .
W3, 2. RFPAEO

T TR A 1112 e AR 1 ?

public interface Adder{
int add(int a, int b);
}
public interface SmartAdder extends Adder{
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int add(double a, double b);

}
public interface Nothing{

}

22, HAnddere B E,

SmartAdder N RBARED, FAEEX T HANMUEaddlfi % 5k (Eh— & Madder Al B 4k
AR .

NothingW N2z O, FRNEEREFHME .

FI B B U R] AT A A WE 2 Lambdails 20 58 VRUR B LA A IR 0 72 20 o B 11 ) il 305 V5 S S,
FIEBANRIERNEARBEE O RSEE] CAkick, RR¥etEn M RESILe)D . RHEAA
AR AT LLSE AR S0, AN BB /B At — sl AR5 EE NG e sepitL. T
I RA R, BOARunnablesd—NRE X T —MIRITE run ) s B H .

Runnable rl = () -> System.out.println("Hello World 1"); —f# fiLambda

Runnable r2 = new Runnable () { — M E A
public void run() {
System.out.println("Hello World 2");
}
}i

public static void process (Runnable r) {
r.run();

}

process (rl); —4TEI“Hello World 1”
process (r2) ; ——+fJEi“Hello World 2”
process (() -> System.out.println("Hello World 3")); | B # ) Lambdaf] ElYHello World 3”

3.2.2 HEHRF

PR DI R VR B 4 A gt & Lambda RIS 44 o« FRATDRGIX Pl G 5 v A R B IR 5 . 1
U, RunnabledZOa] LFEAE—MIA WA EZAT 24 W AIRE (void) E’J@ﬁﬁ’]%g, EAe RE—1
MAE runfI % 57, XN A AR, At ARE (void) .

LScalais & MUK REGURAE B ASMBRVE, T UMEAREORE (FOy “BBE” ) o Javadi Il T BB DR BHIOARAER Y, 6%
SIS R T S R R

?ﬂiﬂ‘]?’lei%tljﬁiﬁﬁT*’l‘%ﬁﬂﬁ%ﬁ%%%i&mmbda%ﬂl%lﬁfﬁ%[!B@%%o () —> voidfARTSHIIFRN
» HiRFlvoidffipi$l. XIEZRunnableiZ HFTAKRI. 25—, (Apple, Apple) ->
1ntﬁ%§%xﬂﬁ/\Apple1’Ejj7‘%ﬁH [l int YRR E. BATRAES. 470 AIA 5 5 T R R 3 -2 P R G T BR 2

R EZER.

PRATRECAERE, LambdaR it 2 EAMSSAMGE R . FRATSAES. 5T PN, ik 2 iais 7
Lambdaf AE LR SR RBEMN . DAE, HEHIELambdaR il 0] MRS, — NS, sifbisss — A%
2R BEE RS RN T, M RIX A Lanbdad ik SN 44 ZR B K 1 KA 5073 — . B
wi, FEFRMZATHE B, R DU X R B — M Lambdaft process fiik:

public void process (Runnable r) {
r.run();

}

process (() -> System.out.println("This is awesome!!"));

AR BAT BT 4T ED “This is awesome!!” o Lambda®BiiZ () -> System.out.println ("This
is awesome!!") NMEZZEHIRFEvoid. XBMEERunnablefE O runTERIE4 .
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RATRE A A A RAATEFR E R Bk D 4 T UL S Lanbdalid ? 7 55 I 125 18 1 Hofth
Ipi, BIINGG Javals IR B O 1) LG IRA I AR IR Lambda s ik sURE 44 BORR IR RIS, RATRAESS
15 MIEE 165 A RIFIRIXAN WD o (ER AR TEAEX AT 30, B AT 3 B 28 H gt fuif 5722
REE IR, A, KZHJavale 5 B OAME T RAA - MhRIERZ O MRS (Flandsfas) o o
A MIS. 3, DK — N VR o B AT DA LambdadX /S R1R w5 S 3R 15 00 o

W3, 3: 7EWE B 7] LA FH Lambda ?
DL R 2k 2 A5 FH Lambda 2 ik 2R A R0 282

(1)

execute (() -> {});

public void execute (Runnable r) {
r.run();

}

(2)

public Callable<String> fetch() {
return () -> "Tricky example ;-)";

}

(3)

|Predicate<Apple> p = (Apple a) -> a.getWeight(); |

B AT TR 2.

BT HER £KE NLambda () -> {}EAAZL () -> void, XFMRunnable AR ik
runfJZE LA, EER, WAL TR H A #ARS, F yLambda s a5 [ !

oA TFHREE RN, F b, fetech HEMIRFIERECallable<String>.
Callable<String>3EA Fyhw X T — ik, B4 () -> String, HHTHStringf{# 1.
[ALambda () -> "Trickyexample;-)"HIZ4 & () -> String, FTRATEIXAS R0 Bl DU
HLambda.

BEABITHM, FALanbdaRis X (Rpple a) -> a.getWeight () M H R (Apple) ->
Integer, XAPredicate<Apple>: (Apple) -> booleanH & X test HIEHIZE LA

@FunctionalInterface X & /EA[FE?

WHRIREBFEH M Java APT, 2 RIKEIE DA A RFunctional InterfacefIbriE (3. 474
WA R RED, A HE— M KEKNPR) « XANRERTRRZE DS —A R B
H. WHIRHeFunctionalInterface® X T — NMEH, 1MEEA LKL OME, HiFakiR
Bl — M ERJRR AR B, iR B feE “Multiple non—overriding abstract methods
found in interface Foo” , RMIGFAEZ NG H7E. HIER, QFunctionalInterface M@
B, AR TN N S, B R RS . B R eover ridebniE RN 7 A H
57,
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3.3 itLambdaf gL : FGEMATEEI

FRATE A — AN, B S P R LambdafIAT N S8 RIS S 9 &, TONENS . BHIRAL
B (I A B SR BRI ) AN LR AR AT AN B, LA, RS SCHI BT . XA
BTG HP BLE R IR RN, IF B F 98 PAT AL B AR L 31 ACRD . X A2 PR IR G2 AT (execute
around) M3, WIEB-2F7R. B0, ELCMCUSH, @5E R it A—ANSOrF A AT B il RO RAR
S GERRAEM T Java THEWRIERN cryifif), BOgftl 7AW, RO IRAN G 2 5 3G P B
1

public static String processFile() throws IOException {
try (BufferedReader br =
new BufferedReader (new FileReader ("data.txt"))) {

return br.readLine(); X R O F AR IR ATARAY
}
}
WA/ & AT WG/ LD
fE5A
ey A G HR/EE RS

B 3-2 AESSARVESSBJA #3505 AT 2 /IR B A — BOT R

3.3.1 1P BT ASEUL

PR BARIS A PR . R R A SO RIS —47 . WERIRREELR [ kAT, B 5 23R [l FH B 2 )
W, ZEANE? EEAREN T, (REEAPIT R EREEMAL, HEFprocessFile 5idn X
PAT AR ERAE . XUTEREARIRE? 1, T i processFile T AZEML. IRTE—MTT
AT NI processFile, PMEE A LIFIHBuf feredrReade r AT AT Mo

1LIHAT N IE R Lambda B EF U xRk . IE LM —IRIEMIT, X NMFifprocessFile HiEE LK X AZ 24
FERIWE ? oA b, RFFE—NEIBuf feredReaderFfik[FISt ringffJLambda. a0, T &2 M
BufferedReader 4T EINITHI 5.

String result = processFile((BufferedReader br) ->
br.readLine () + br.readLine());

3.3.2 2. HHARHNBEOREBIT AN

BATATH AR T, Lambdaf v] T R SR B D B EoL . /R 28— eIt
BufferedReader -> String, A PMIH IOException®H KD iEFATIX —H O
BufferedReaderProcessorlf,

Q@FunctionalInterface
public interface BufferedReaderProcessor {
String process (BufferedReader b) throws IOException;

}
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IAE AR AT AHRIX N2 O E N fprocessFile FIEISELT -

public static String processFile (BufferedReaderProcessor p) throws
IOException {

3.3.3 3% BIT—MTA

fE{fBuf feredReader -> String/EAHILambda#lin] AMENSECRLE, FONENIFA
BufferedReaderProcessori A E X fprocess iM% 4 . BAENR R FHE—M 5 AE
processFile FRN AT Lambda T CER AL . 1H10MF, LambdaRik N AR FIREENE:, N ERED
MG I RS seEl, I B BANRESRENRHRE O —AE6]. Fit, /R fEprocessFile®
KN, FEF|FBuf feredReaderProcessorff R process HiEH AT AL HE:

public static String processFile (BufferedReaderProcessor p) throws
IOException {

try (BufferedReader br =
new BufferedReader (new FileReader ("data.txt"))) {

return p.process (br); —AbHBuf feredReaderXf

3.3.4 #F45: {&ifiLambda
PUAE AR 7T Ll AL 3 A [F] () Lambda B HlprocessFile J5 ik, FHLAASEI 5 A # O E T

String onelLine =
processFile ((BufferedReader br) -> br.readLine());

AEEE AT -

String twolLines =
processFile ((BufferedReader br) -> br.readLine() + br.readLine());

KI3-3545 T TR ffpocessFile HiEHE RGO HIE,

EZHETHEEREER [ BITXT] : http://www.sxpdf.com




public static String processFile() throws IOException { o
try (BufferedReader br =
new BufferedReader (new FileReader ("data.txt"))){
return br.readLine{();

public interface BufferedReaderProcessor ( e
String process(BufferedReader b) throws IOException;
]

public static String processFile(BufferedReaderProcessor p) throws
IOException {

+

public static String procegsFile(BufferedReaderProcessor p) e
throws IOException {
try (BufferedReader br=
new BufferedReader (new FileReader ("data.txt™))){
return p.process(br);

t

String oneline = processFile( (BufferedReader br) -> o
br.readlLine());

String twolines = processFile( (BufferedReader br) ->
br.readlLine() + br.readLine());

B 3-3 MAHIRGEHAT IR TR 10420 B

BATC LR 1 A o8 B DR AR B Lanbda, (EARIERAFE R A SO . 78—, 8ii1%
i Java SHUINRIHEE L, 40T DU AT kAL 3% % 4 R[] i Lanbda.
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3.4 fFHRHAED

ARARTES. 2. LR 2, R D L H R U7 — MR 7. R IRAH, AR DT
LRI AT DA LambdaRIA 4« BREGUE D R 7RIS 2O R BEFER R . o T R A
[F] ) LambdaiRik X, IR E—ERW AT R TR R A . Java APIHCEH 7 LA EEE
B0, HeanfrfES. 295 WA JComparable. RunnableflCallables

Java SHIFE R HIMHERE java.util. function®@HF I AN T JIANH IR ERED . BATE T ReNH
Predicate. ConsumerflFunction, 5523513 A WA 45 BALKI#3-2,

3.4.1 Predicate

java.util.function.Predicate<T>#HEMAE N T —MHMtestMIMBR T, BEZRZHTHER, I
R —4boolean. XIGMWAIRAHTCIRI—FE, AT DLEEATH T ERTERR— N LRAT
A /R ZRIE U, AT DM X AN e Betan, ARWT BLE M2 String X R Lambda £ IiA 5, W1F
Fr7s o

RILE#R3-2 fiflPredicate

@FunctionallInterface

public interface Predicate<T>{
boolean test (T t);

}

public static <T> List<T> filter (List<T> list, Predicate<T> p) {
List<T> results = new ArrayList<>();
for (T s: list){
if (p.test(s)) {
results.add(s);
}
}

return results;

Predicate<String> nonEmptyStringPredicate = (String s) -> !s.isEmpty();
List<String> nonEmpty = filter (listOfStrings, nonEmptyStringPredicate);

WMRREEPredicatetZ AT Javadoc i B, Al RESTERE B WandMorSE HAt 71k . TEARA R KT
XL, JATSTES. 8L,

3.4.2 Consumer

java.util.function.Consumer<T>ENX T —"NEMacceptWIMBE Tk, BEZZHMTHNSR, &
HIRE (void) o PRANRFEYIREMTHIN R, FEXHPATILRAE, Sl UMEH XM o, R
ATV E KRB — A forEachiik, #% —IntegersiFFR, FExfHPRENTTRIATERNE. £ FIHK
ARG, AR DU XA forEach /7, FFAL G LambdaRITENFIR F T A TG

RIGFE#3-3 fliHconsumer

@FunctionalInterface
public interface Consumer<T>{
void accept (T t);
}
public static <T> void forEach (List<T> list, Consumer<T> c) {
for(T i: list){
c.accept(i);
}
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forEach (
Arrays.asList(1,2,3,4,5),
(Integer i) -> System.out.println (i) H—Lambda%(:onsumer‘:Pacceptji‘?iﬂgifﬂ
)i

3.4.3 Function

java.util.function.Function<T, R>3J%D%)‘(T*/I\mlﬁzapplyﬁ’ﬂji‘?f, B NMZ TN
R, FHIRE—MNZ BRI F . WRIRTEEE X — Lambda, KNG GRS S 25 H, 5] DUEH
AN (L3R BCE R E &, st/ R B v e KR o £ NI, FRATT AR s e 4]
R EROE— M map ik, DL —string| R FIE S StringKE K Integer ¥,

RIZiEE3-4 {fiHFunction

@FunctionalInterface
public interface Function<T, R>{
R apply (T t);
}
public static <T, R> List<R> map (List<T> list,
Function<T, R> f) {
List<R> result = new ArrayList<>();
for(T s: list){
result.add(f.apply(s));
}

return result;

}
/7117, 2, 6]
List<Integer> 1 = map(
Arrays.asList ("lambdas","in","action"),
(String s) -> s.length() «—LambdaseFunctiont® [ #apply i ik sl

BAINE T =D BRI Predicate<T>. Consumer<T>MFunction<T,R>. &AL E
B O & N R 1

BIE—T: JavaZSRIE 225 HZEA (LLiByte. Integer. Object. List) , BAJRIAIEA (b
Wint. double. byte. char) . HEZZM ([tWConsumer<T>FT) HEESE R 5 HIEM, X2
HZ 0 P B SE B R R 2P, 76 Java HLAT — /KR RA AR ot 7 11 5] F 2R AL . A
HLHI Y /EZEFE (boxing) o MRMEAE, i 51 FHIRBE N MR IR GGR AL, IEYRAE
(unboxing) . Javailt i — > BNEFHLHIRIE IFET RPATIX (15 BAEFIRFEEAE L B 3 e .
tean, Xttt A NI AT (— A intgE R Integer) -

I%#%Ji{ﬂjiﬁ%?&ﬁii*ﬁ%ﬂu Scalaf§iE 5 A A IR . T TSR 16 5 FE IR XA A AR

List<Integer> list = new ArrayList<>();

for (int i = 300; i < 400; i++){
list.add (i) ;

}

EXAENEREDT T2 B AR AR I EA B EALR TR A6 R ik, JFRAFEHER . DI, %
MG B EE 2 NAE, JFHREBMO N A Y 2RI B R I SR A6 (E -

Java 8J9HATTHT Pl ) bR 2 age R 7 — AR TTIRARCAS,  DUSEAE S AR 02 TR 4n R R I e e 19 530

IEHERE. b, BTN T, FHIntPredicateii®#d T XTE10003 /TR HAME, HELH
Predicate<Integer>ii & SE1000%EFE T — M IntegerXf R H:
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public interface IntPredicate({
boolean test (int t);
}
-> i % 2

IntPredicate evenNumbers = (int 1)

evenNumbers.test (1000) ;

Predicate<Integer> oddNumbers =
oddNumbers.test (1000) ;

(Integer 1i)

—true CEHEFD

—false (K

RO, BT L TN S HESE R oR B 2 FRER N X R SRR SR T AT 4, b
DoublePredicate. IntConsumer. LongBinaryOperator. IntFunctionZf. Functioni% il
BE 3 HE SRR M. ToIntFunction<T>. IntToDoubleFunction®,

R3-2E045 7 Java APTHHRAE R f A o0 B 1 R R BE iR 7T . iH iR g —NMER. WRAH

2, frarblE et —AN. iHidfE, (T, )
LR T SHRA, X B eRE DR

#3-2 Java 8HHIHE A RHFAED

-> RIGRIETT SR 1 W 240 ff 8,
HAEMWANZH, Rz e, RIEESERINR,

AR . R

i R HIR T

IR KRR

Predicate<T> T->boolean

IntPredicate, LongPredicate,
DoublePredicate

Consumer<T> T->void

IntConsumer, LongConsumer, DoubleConsumer

Function<T,R>

IntFunction<R>,
IntToDoubleFunction,
IntToLongFunction,
LongFunction<R>,
LongToDoubleFunction,
LongToIntFunction,
DoubleFunction<R>,
ToIntFunction<T>,
ToDoubleFunction<T>,
ToLongFunction<T>

Supplier<T> ()=>T

BooleanSupplier, IntSupplier,
LongSupplier, DoubleSupplier

UnaryOperator<T>

IntUnaryOperator,
LongUnaryOperator,
DoubleUnaryOperator

BinaryOperator<T> (T,T)->T

IntBinaryOperator,
LongBinaryOperator,
DoubleBinaryOperator

BiPredicate<L,R> (L,R) ->boolean

BiConsumer<T, U> (T,U) ->void

ObjIntConsumer<T>,
ObjLongConsumer<T>,
ObjDoubleConsumer<T>

BiFunction<T,U,R> (T,U)->R

ToIntBiFunction<T,U>,
ToLongBiFunction<T, U>,
ToDoubleBiFunction<T, U>
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fﬂgfﬁﬁﬂéﬁ%ﬁT?E%@ﬁfﬁ%D AL TR S M LambdaRIEA B4 . A TR EFFEE, K
53, 4.

M3, 4. WEFAEO

XN B R Bl iR T (EﬂLambdaﬁliiQB’JA%) o AREAE IR LE pR R e 11 2 FEAR3-2 7 AT LUK B
R VERBE—IBYR2], TEMIE— AT DUR T L bR £ 1 A AL Lambda ik 5

(1) T->R

(2) (int, int)->int
(3) T->void

4) (->T

(5) (T, U)->R
ZERIT

(1) Function<T,R>AHh. B —MH THRBTH REH BRI G (LLin
Function<Apple, Integer>HIRIEBCERMERE)

(2) IntBinaryOperatorBHME——"NMhFTVE, WiEapplyAsInt, EACENRERIATT &

(int, int) -> int.
(3) consumer<T>HAM—— MR FEMFaccept, REMBEHRBFFZT -> void.

(4) Supplier<T>HAME—— MR ITEMWEget, MEMBREFIRTTZ () -> T. BH,
Callable<T>,E\-7ﬁ”E**/\?Eﬂ%Uf/%ﬂLH’Ecall, RERRBIRFTZ () —> Te

(6) BiFunction<T, U, R>HAME——"NMHRTTEMEapply, RENRERBFLZ (T, U) ->
Ro

N T REERT B D M Lambda iy 1, 3R3-3645 7 — L8 %01, Lambdaf 5, LLA AT AT Y
R A

%$3-3  Lambdas % B #2080 B 7

I ES) Lambda 1+ xR R K
i JRFILE (List<String> list) -> list.isEmpty() Predicate<List<String>>
B @t 5 () -> new Apple (10) Supplier<Apple>
S o Consumer<apple>

System.out.println(a.getWeight ())

AT e F Stri > s.1 th Function<String, Integer>ﬁjz
}J\ lﬁ%*lﬁ%/*ﬁﬁl ezl 6 BedcagiEnl) ToIntFunction<String>

&I AME (int a, int b) ->a * b IntBinaryOperator
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GEHESY] Lambdaff) 5] ¥ Xt 2 B e B E

Comparator<Apple>§z

ST AN (Apple al, Apple a2) -> .
ttiﬁﬁﬁ IXTER al.getWeight () .compareTo (a2.getWeight ()) BiFunction<Apple, Apple, Integer>§2

ToIntBiFunction<Apple, Apple>

5% . Lambda, A BRHRNEONREARER?

WEER, AR R EEE: DA VP 3288 7% (checked exception) o WIERARTE ELambdaZRik
Ko 5w, AWML ' X NE RSO, IFE AR, B ELanbdafliE— A
try/catchid,

tbtn, 7E3. 3TERANINA T —NH IR B OBuf feredReaderProcessor, EREINFEH T —
IOException:

@FunctionalInterface
public interface BufferedReaderProcessor {

String process (BufferedReader b) throws IOException;
}

BufferedReaderProcessor p = (BufferedReader br) -> br.readLine();

EREARTT e e AE A — M2 R HGEUE T IIAPT,  BEiFunction<T, R>, &HIMEHCEIE D
WREAE N —FER], Stream APTHREMEHRI-2T B ILI) o« ZAMHEH T, FRAT LR

PG H -

Function<BufferedReader, String> f = (BufferedReader b) -> {
try |
return b.readLine();
}
catch (IOException e) {
throw new RuntimeException(e);

}

BUEARAE an T B Lambda, FEWRHLUL R AT AT EAT 1o 3T RBATSA 4 L8 BT s
IS LambdafSi 2R ARG 25, ALRARRE Y § ARAORLN, 15 dnLambdafe 5 & N #51 FREAC R, &4 Mvoidik
ﬁ%mmm%o%%%EWﬁﬁﬁﬂ%F~ﬁ%W§,ﬂ%%%ﬁﬁﬁﬁ7mﬁﬂ%§536%ﬁ%ﬁ&
51
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3.5 REME. RAIHENT LK IR H)

HBAVE — IR B LambdaZR ik U, 308 7T DUON R 0 D A sl c— A2 . S8T, LambdazRikxUAR & JfA
EEAE LI AR ORISR, AT AW T fELambdaf ik R, VRN A% AE Lambda ) SZBRISA RA
Ao

3.5.1 RAEKE

Lambda )7 & A Hi Lambda ) R SCHERT R, B R3C (b, 2 e2iE kst sk
FE R RIFRAZ R HHiLambdadeik sUAG ZAORMFR Y HARREL , iERATEL — M7, BE SR ﬁﬁﬁLambda
RIEAN TR KE TH 4. B34 7 RS R R R A 72

List<Apple> heavierThanl50g =
filter (inventory, (Apple a) -> a.getWeight () > 150);

filter (inventory, (Apple a) -> a.getWeight () > 150); ——

o {# FlLambdafy |- T
AT AIE? 1EFRAT
ﬁ%%ﬁfllterﬂﬁ
E S,

filter (List<Apple>inventory, Predicate<Apple> p)

@iy, Amxng
Predicate<Apple>

(T4p3EFapple) |

R © wxiiiaooie -

boolean[tfigLambda

‘ % 4, T

Predlcate<Apple> Apple, jR[E —

OB R GG boolean, [KHMAHG
ft&We? HASETCIR,

boolean test (Apple apple)

° REF, Eitest,
Z%—/Apple, Ffik
[l —~boolean!

Apple -> boolean

Bl 3-4 f#ifLanbdaFik R EIK 2T 2
KA FE W] A A I R TR .
o T, RERMEilter TIEMIFEH.
o B, TRPEPredicate<Apple> (ARREAD MWHRME -ANIERSH.
» 5=, Predicate<apple>t PRI EIEN, &L T —MEtest MR TTE.
o B, testrikfiR T —MERBHIAT, EAILMEZ —MApple, JFRE—/boolean.
o BJA, filterMEMISLERSHHRLANLHIZAEK .
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KB 2 R, EOS AP % % ) LambdaZe ik SR R FE R 2 Apple WS4, HfiRIAI—Aboolean.
HER, WURLambdaZRik sl — DR, A BRI A P throws B A AT Z ILHT.

3.5.2 [EFEffLambda, SRR BED

BT HBREME, [F— A Lambda®R A=l T LS A F s 20 DB RESR, REEAINM R k%
YRR . b, ArEiERIIcallablefPrivilegedAction, X MNMEOEMREREMN A B AEZ
HiRBEl—/ANMz BT d.  Fik, NHRPANBRE LA W00

Callable<Integer> c = () -> 42;
PrivilegedAction<Integer> p = () -> 42;

XH, HF—RER BT ECcallable<Integer>, # MNMR{ER HinZEE 2
PrivilegedAction<Integer>,

FERI-3HEATIER T — A FMUMHI 75 [7— A Lambda®] T2 A R Bl O

Comparator<Apple> cl =

(Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight());
ToIntBiFunction<Apple, Apple> c2 =

(Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight());
BiFunction<Apple, Apple, Integer> c3 =

(Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight());

EWBELRF

TRLEAZE Java A I N iefs, Java THEZSIN T ERIBEST (<>) , FIARZ AR A T
FEWTRR R AR (X — R w] DB RIS 2 T o — ANl Rk sUnT U BLAE P A 5Y
EEZ AR LTI, FFB T ER R S 2 RS 4

List<String> 1istOfStrings = new ArrayList<>();
List<Integer> listOfIntegers = new ArrayList<>();

BBk void3R A F N

IR —ALambdaff) FAE & —MERIFRIAN, TEHM—NRElvoidF R EHIATTHRE (ARFESH
FIRWHZE) o Flan, PURPITER AR, REListaddhikiRE T —boolean, MAZ
Consumer F R (T -> void) FTEXRHvoid:

// Predicateik[A] T—"/boolean
Predicate<String> p = s -> list.add(s);
// ConsumeriR[E T —void
Consumer<String> b = s -> list.add(s);

BIBAENIE, VR RE T AR U 3t BR AL A2 I ok DL S AE IR B AT U F Lambda 6385 1. B TAT EAMIBAE (1)
ERes TR AR LTS (SHALRENED BRI RSO RG B AR O TR IR R AN
BIEM, Huliles. 5.

M3, 5: KRB E——H 4 T KRS A BE i 38 ?

RV AT e/ R 2

Object o = () -> {System.out.println("Tricky example"); };
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ZE: LambdaRiAR A L F/Eobject (HIRZEM) . {HObjectMe— im0, N T fER
XA, PRA] DA H RSB MU Runnable, ERIREFEAR & () -> void:

Runnable r = () -> {System.out.println("Tricky example"); };

PR ELZe Lt g r R H AR B RAG 2 NLambdaf& 75 1T AU T2 E I LR 3C. Hesiz, e tmr Bk i
— LR A FE R HERTLanbdaZ R R .

3.5.3 RAUHEW

PR w] PLgE— 25 AL AR AR AS . Javadm s 2 N RS0 CHARIERY) HEWT H F A4 8 504 Dok Bl &
Lambdaf&ik 30, XEMRE T W] LLAERT & & Lambdalf125 4%, KN BRSO 75 7] LSS H FR2ER K153,
R I AL TE T, Gaiteds v DL T ffLambdaZRik IS EE M, IX AL 7] LATE Lambda Byl 44 2 hrit S50
KA, HA)EY, Javafik it SR N X AEHE K Lambda 9 S5, 3

I SUHERE, YLambdaffg — /MK T BT IO S AN, SHCAFRRTL IO St DA .

List<Apple> greenApples =
filter (inventory, a -> "green".equals(a.getColor())); —ZHa B B

LambdaRiA N H 2 NS4, ARG ATk i ar b st S8 B . Blan, FRAT AR ARG — 4 Comparator X
%

Comparator<Apple> c =
(Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight ()); AT T HE

Comparator<Apple> c =
(al, a2) -> al.getWeight () .compareTo (a2.getWeight()); 1 TN

THER, AR RS R )i, AR SR EATE 5. WA AT QBN B R A 4 X ikAQ
W 5, FER Sl AU B S RIE#E .

3.5.4 ffHRHEE

TS R A T Lambda 1A NH A 2 7 H R RS, (HLambda R B W R HFH B H
BE (NS, MREINZERETE LR RE) , SEBELK—F. EN¥RIERKLanbda. 5
tn, N K Lambdadii®k T portNumberZ8 & :

int portNumber = 1337;
Runnable r = () -> System.out.println (portNumber) ;

LTSGR L EMEHEEER. HRBEELIE AP N inal, HFEL LR Final, HA)
Wi, Lambdafik AR BEMIBRIGIRAG EAIN R AR —IK. (. RSB BT DA R i 24 5 &1
Zhthis, ) B, FHEAASICERE, F NportNumbe r 38 B AP IX:

int portNumber = 1337;
Runnable r = () -> System.out.println (portNumber) ; iR LambdaRIA G I REAEE NI RZN (final)
portNumber = 31337;

e

X o) A B Y B
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RATRER A H Oy A R A XA R 55—, SEHIACEMNE SRR E 5 LA — DR,
S AR B A AEAESE D, TR BN RAFAER B anRLambdav] DAEL 415 i /#8328, 177 H.Lambda & 7£
AR, AE A Lambda I ZRE, A RER AR BOZ AL BN AT XN 2 )5, 575 %A
Fo B, Javareyiln] B i REARER, bR ERAEVIR R, AR EGEE. R E
RS — I A A DX T —— BRIt 13X AR

S, I BRANAS G YR A oA S R AR B ) i R iy & I AEAR S (RATTAE LU ) 2% 5 P e, IR
A FHAFIRE S MBI IFAT L ED .

ZikN

PRATREC AN i A4 (closure, ANEFIClojuremfEiESIRIE) XAMA, RTTHE2AELambdasd 75
SEERIE . HEMMwERY, R — R RSy, B nl PLIGER )5 W B84 B8 20 JE
AAR R, B, R UAEASELERLS B—ARE. EWrT LLYT i RS S i A AR & .
WAE, Java 8HLambdaflfE 44 K m] AR T MBI FE: N1 UEASEUL S Tk, HHEATLL
Vil HAE R AM A &, (B — R BENIARIESUE L Lanbda 7 AR R AR BN A . XL
BN E R IR M. AT LA N Lambda @ X P, 1AM AR RS . Wik, X R AFE
MR RFE T R il A R A AR b, B CRR AU R T E R . a5 o v 3R mT 5038 1) =3 350
B, M5 KEREBENZERH RN, MXRRIMAEERR GefZEEn bl FAEiIRE
HAEYER, MYERELEZRILERD

EJW; AR R A Java SIESHE I 53— Ihfe: HEGIH . ATEHEEN TN e Lambda i PR aE
ik

EZHETHEEREER [ BITXT] : http://www.sxpdf.com



3.6 Hik5H

T3S AR AT DLE S AT A 17 X, JEBR Lambda—FEAR B TATT. £ — 264500, ELEA#E FHLambda
RIEA, EAMLFE S, Bt E AR, NS ERAMEBI R Java 8 APT (FATAES. T H
M) . ARSI E R R T

SEHl:

inventory.sort ( (Apple al, Apple a2)
-> al.getWeight () .compareTo (a2.getWeight()));

2 (RS M java.util. Comparator . comparing) :

inventory.sort (comparing (Apple: :getWeight)); R —A T H

3.6.1 EHEH

PR A REZ I TSI 2 55 o] DL R AR B e 777 ) Lambda ) — FRIES V. B HFEAR
AR, WR—LambdafRUR MR 2 “EEWHXANTIE” , BRiFEZHATORIIAE, AR E#A
T A e . FS b, TR R LR R AR TR O BTV SE Bk B Lambda ik . HAE, BaHFREHTT
EMAFE, RIS PR ELF. ER T TAERWE? MR EAE 7755 R, Hbs 5| FCE 2 b6
Fre B, HEMAZRBAEGT. B, Apple::getWeightilt &5 H T Appledsrhe XK ik
getWeight. WidfkE, ARERS, FAIREASLhRRHXAN . J7755] i gLanbdafkii R (Apple
a) -> a.getWeight () MREEE ., #3441 T Java 8T 75 I Hih— L1,

#3-4 Lambda X H %0515 A KB F

Lambda ERHAES A
(Apple a) -> a.getWeight () Apple::getWeight
() -> Thread.currentThread() .dumpStack () Thread.currentThread() : :dumpStack
(str, i) -> str.substring(i) String::substring
(String s) -> System.out.println(s) System.out::println

{/IJ”\ﬂ DAETT S B A SRS J 88— 7 i) Lambda R)EVERE, RO VR A [RRE K S5 I 25 1 AARD 5
ST

ARy 7 v 51 A

Jrikn R =K,

(1) #HESHFERITESH (FllnintegerffparseInt i, HfEInteger: :parselnt) .
(2) FRIAEERBI LB FIEMTESIH (Flstringfflength 77, BfEString::length) .

(3) FEMBLAE X RSB vk I8 H (B ARE — AN R A8 B expensiveTransact ion H TA7H
TransactionBRMIXT R, EXFFLHITikgetvalue, AT LIS
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expensiveTransaction: :getValue) .

5B R =Ry vk s AR B ERIRRE A)LE. BT string: : lengthiIEE M vE S P B A
ARSI — R, XA RA G Lanbdalft] — 2%, #li0, Lambda®it (String s)

-> s.toUppeCase () \fLLEEstring: : toUpperCase. HEE =F L5 FITaHI&, VR¥ELambda™ i
H— N CEAFAERANER R 77, i, LambdaRik X () -

>expensiveTransaction.getValue () ]S {EexpensiveTransaction: :getValue,

MR — LB fal L 1, BATT AT BLRF Lambda ik sUE A A AN IS T, AnE3-57R .

o Lambda (args) -> ClassName.staticMethod(args)
FiEal A ClassName::staticMethod

e Lambda (arg0, rest) -> arg0.instanceMethod (rest)

arg0+&ClassName
Ee

Fi%E3lH ClassName: : instanceMethod

e Lambda (args) -> expr.instanceMethod (args)
Vabrll::| expr::instanceMethod

B 3-5 N=FMAFEHKEMLanbdaFik iR 5] I IpiE

EER, EAERMERE S KBRS R A (super—call) [—SERE 7755 . b3k
IZE—A 755 - ARG I8 . He7 SRR — N E R R M Lisc P, 2B A/NS. Listisort
FEFTE — " ComparatorfE AZH. AERIHESR] T, Comparatorfiid T —1HEAE (T, T) -> int
KA RBAIARRT . R LIRSt ringZS fcompareToIgnoreCase ik kg X — LambdaZ ik
(JEE compareToIgnoreCase&String st E X))

List<String> str = Arrays.asList("a","b","A","B");
str.sort((sl, s2) -> sl.compareTolIgnoreCase(s2));

Lambda#iA )% 4 5 Comparator M RAHIAFTH A . MAHATHPTARIIE, A5 7T L I35 H
e R TR T

List<String> str = Arrays.asList("a","b","A","B");
str.sort (String: :compareToIgnoreCase) ;

THER, MRS M 5LanbdaRik SRR AR BRI, KifEX T4 KRBt r, A7
EIIHREA R THESI R4 R E R SCE LR .

N T RIS ARXT VA S R AR TR, iR 56 3. 608 !
W53 6: FiE3IH
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N FLambdaR ik A S0 155 H 2 A2
(1)

Function<String, Integer> stringTolInteger =
(String s) -> Integer.parselnt(s);

(2)

BiPredicate<List<String>, String> contains =
(list, element) -> list.contains(element);

BT,

(1) XA LambdaRIAXK HSHALL T Integer MIFFES HitparseInt. XFh A —A T5 BT
HIString, HiR[F—"Integer. KL, A LMEHE3-5 KM@ (LambdaZRik SRS T715)
KEH 5Lambda®IARX, WFHR:

Function<String, Integer> stringTolInteger = Integer::parselnt;

(2) EXA-Lambdafff HHHE— NS4, M HcontainsTik. HTH - NSHZList RN, FRA]
LA AT E3-5r R 1K 7072:@, U T i :

BiPredicate<List<String>, String> contains = List::contains;

XERN, BIREMARREIAT 2 (List<String>, String) -> boolean, I
List::containsA] IR ML X A o BB 155 -

BIRATCN I, BATHIER T QR AT 7 i S DR @52 A 51 o (ER R th AT DU SR A 3 bR 4
(HESPNHE ST

3.6.2 MIEREGIH

FF I LR R AT RIS 0 SRR Fnew RO B — 431 Fl: ClassName: :new.
ERIDIRE SR IERS IR A 5 FZRL B, RsE — MOER A . EiEfsupplier M4 ()
-> Apple. VRA]LAIXFEA:

Supplier<Apple> cl = Apple::new; — i R A 5| IR BRI App Le () 43 B L

Apple al = cl.get(); —fifsupplierfiget T iEK =4 — M #Hiapple

AT

Supplier<Apple> cl = () -> new Apple(); I BRINKA I8 bR 20 App 1 e Lambda Rk 3
Apple al = cl.get(); i supplierffiget ik =4 — i fapple

AR AR IR & R BB % /& Apple (Integer weight), e mtiE & FunctionE O 4, TR
CIRYSEY = aEH

Function<Integer, Apple> c2 = Apple::new; 48 Apple (Integer weight) A& %5 H
Apple a2 = c2.apply(110); — M ZFunction M apply ik, HAHERWESR, K=t —apple
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R T

Function<Integer, Apple> c2 = (weight) -> new Apple (weight) ; FHERFE &L E—applelfLambdaFRit
Apple a2 = c2.apply(110)

;R ZFunction B ¥iiapply ik, FHAHERWEE, K=t — 1 Hiapplett %

£ IR, — P HIntegerBRKILLs t iR T 3R AR FA THTTH 2 AR map ik A&
%5 7 hppleIMIERE, /)T —PMEAAFRERERNLIst:

List<Integer> weights = Arrays.asList (7

; 3, 4, 10);
List<Apple> apples =

7

N e A5 ik E S map TT A

map (weights, Apple::new);

public static List<Apple> map (List<Integer> list,

Function<Integer, Apple> f){

List<Apple> result new ArrayList<>();

for (Integer e: list

)
result.add (f.apply(e));
}

return result;

ﬁDS'I'U/J\ﬁ*/I\EﬁTﬁ/I\%i&E‘WQLuiﬁlApple(String color, Integer weight), MAEHMESE
BiFunctioniZ AW 4, TRIRTUXEES:

BiFunction<String, Integer, Apple> c3 = Apple::new; ——f8MApple (Stringcolor, Integer weight) HIFid b %L
Apple c3 = c3.apply("green", 110);

i ZBiFunctionf¥iiapply ik, e HERMGIOMER, K4 —AHH

J0

=

R T

BiFunction<String, Integer, Apple> c3 =

(color, weight) -> new Apple(color, weight); —FHERMFEME R E —MappleffiLambdaik
Apple c3 = c3.apply("green", 110);

—iAHiZBiFunction M #Mapply 7ik, JH4 MERKFOMER, R E— NN

AR R R B B 2D e 5 T e, XA ThRER — ﬁwﬁ*@ﬁ’]ﬁ“ﬂﬂ Blhn, ARAT LA P Map Rt 1) i R e
0B R E

o PRATPAEIEE — A giveMeFruit iz, —Astringfl—AInteger, THELA LGN
R NGRS i €

static Map<String,
static {
map.put ("apple", Apple::new);

map.put ("orange", Orange::new);
// etc...

Function<Integer, Fruit>> map = new HashMap<>();

}

public static Fruit giveMeFruit (String fruit, Integer weight) {
return map.get (fruit.toLowerCase()) R fmap 8% 7 —AFunction<Integer, Fruit>
.apply (weight) ; —HMIntegerX M weight 3 HFunctionfapply () HIEEH R ER M Fruit
}

N T RIS RN 7 i AN i R B 5| P B AR AR, Bl 483, 7o !
3. 7. MERES A

REAER] T WA EN. —A ARSI iE k5 H . IRE B4
HEZASHIIIE R AL HS!Z[IColor(lnt int, int), f#HAMKISERESHE?

: RE, MIEREEI B A ClassName : tnew, HATEXAMF B ZColor: :

tINEWo
1E|m{ %%%ﬁk@i&%l%ﬁﬁé%@@ﬂﬁ’]@i&ﬁ%ﬂ {HARE S A 5 I A SRR s e
PRATBLE 88—

FEA EXT H
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public interface TriFunction<T, U, V, R>{
R apply(T t, U u, V v);
}

BUAEAR AT DS AL A 3% R K5 T

TriFunction<Integer, Integer, Integer, Color> colorFactory = Color::new;

ATV THFZHN A Lambda. pREE AT G e BRATSAE R — 40X — VI i sk !
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3.7 Lambdafl153%5] FSEak

N T HIX—FIRAEAT R FT % T Lambda il RN, AT ARSI FUIT 46 1A [l ——H AN
A O HEF SR 25— > Apple IR Y, 75 B R R I — A AR R R AR o )7 RGN X2
M2 B SRR P A S MINEE: TS 8. B4, LanbdaRik s %51 . A TR SR
IREFR U SRR GEIER, A ARSI A -

inventory.sort (comparing (Apple: :getWeight));

3.7.1 81X 1&iHRE

RIRSEIZ, Java SHIAPTCA NRSEH T —MList i sortdiik, RAMACELIE. A f
M CeefmE 7 HA2, Wiy Rt s sort Tk ? 115G, sort TIAMIREH EIXFE:

void sort (Comparator<? super E> c)

BT Comparator i R K LK M M apple! XHUEAE Javarh (LIS 77X EATLAERE A
MER. FATWsort AT WS HUL 1. 1LRETEHHFFRRAR, HAT At H .

PRITER — Mg TT 87 b 2R FE

public class AppleComparator implements Comparator<Apple> {
public int compare (Apple al, Apple a2) {
return al.getWeight () .compareTo (a2.getWeight());
}
}

inventory.sort (new AppleComparator());

3.7.2 2. HHE4LZL
VRERTTB S T, FRAT DA B 4 R Bl k7 28, TR SZHL— N Comparator I X Sk —

inventory.sort (new Comparator<Apple> () {
public int compare (Apple al, Apple a2){
return al.getWeight () .compareTo (a2.getWeight());
}
1)

3.7.3 #3%: fHfLambda®iz

{EAR BT BARIEB L . Java 85| N [ LambdafRisx, Bt T —Fit B HIE L RLIAFE K H

br: ARIEARWE. AT, 757 ZEREENE D7 T U LambdaZR ik 0. AR — T REalE
FU RN E SC— MR T L. R NS (N RBER R #5147 LanbdaRiA N4 -
EXMTH, comparatorfUR TEREHNAST (T, T) -> int. FIAMRHMZER, Frole R
M5t (Apple, Apple) -> int. SEEMHERTRE L ERIXEN T

inventory.sort ( (Apple al, Apple a2)
-> al.getWeight () .compareTo (a2.getWeight ())
)i
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FATHTTE AR 1, JavaZi ¥ &3 7] DARYE Lambda H BL_EF SORHERTLanbda ik sUSH IR . B AR
e R TT G AT LA 5 B«

inventory.sort ((al, a2) -> al.getWeight () .compareTo (a2.getWeight()));

PREEACID IR REAE TS TE B 13— M5 ? Comparator B —MMUfEcomparing M ASHB 7k, & bl
—AFunctionKiEM ComparablefdfE, HAH— 1 ComparatorXf % (FATSIEFEIT M AT 44
AR DVE#ES ) o B UUE PR GEEIRIELE ) Lanbda A5 —/ NS4 Lambdaiii B 1 Wifaf
MIE R PSR TR B LR D -

Comparator<Apple> c = Comparator.comparing((Apple a) -> a.getWeight());

BUER AT B B KR — i T

import static java.util.Comparator.comparing;
inventory.sort (comparing((a) -> a.getWeight()));

3.7.4 4% HHKFESIH
TR, 7S] A AT 4 B Lamb da e i TCAVE A . AT DLFE 773 31 B LR p AR A B

g (BREREASSA T java.util. Comparator. comparing) :

inventory.sort (comparing (Apple: :getWeight));

WEAR, EHUEIRI R ARRTT S X Java 8 ATHIAAISAFENEILIE? & MR EHRRIE,
I HARME SR A SR ZEA L X AT, HROERMESE, 7

BEHEFHEERERER [ $1TXT] : http://www.sxpdf.com




3.8 H-&LambdaFiAXKHE HFE

Java SHUIF LA DEE N MR L. B S, 2 RBEE0, i F1£i$Lambda
FikH X comparator. FunctionflPredicatef#&flt T RVHRIITE W /7. X A= ER?
TESEER A, IXEMRERA] AR LN A LambdaE & B 4R E . than, R PLLE/NE 1R 2 [l —
Mor#fE, HAER—NERINE . 1H, RIER PAE— N eREm g RO 5 — NN . R Rg
28, RAAEOPEATRRAREZM HER? (KR, KBS 7RO m e W ) 5ETF, &
IR R T E A A BRI ¥, a2 NS AR k. BIOTSERIFEER. DR FHER
111, B 5T BN R AR LA e 48, BEEEHIE,

3.8.1 HLBRBESES

FATRTEES], Re] ME A #E &S FiiComparator. comparing, RIBHFEA T B FIE{E K Function
Rik Bl —/Comparator, I FNHIR:

Comparator<Apple> c = Comparator.comparing (Apple::getWeight);

1. ¥R

D SR AR AR ZE0 S A% R R B A 7r? FIAE LA —ComparatorMskihil. %04 —AERINTS
hreversed ] M4 s I LLARERII P . DIULAT SR RIDT QG AR LERLE: , R BB 28— TRl — Mo 7 5l A
Xof 3 R A% H B YRR -

inventory.sort (comparing (Apple: :getWeight) .reversed()) ; —— i H B

2. HbiadeE

ARG, (B R RIAE WA R R EE A ? WBASERSOZHEAERTTHIVE ? /R 7] e 7R EL et —
MComparatorkit—2 5w XA LR b, EREELEN N ERZ G, VR R B R = E T

thenComparing FiEELRMX NN BEZ—MREENSE Glifficomparing HiE—F) , R

PGS — A Comparator W2 JG & —FE, BIRHEEE N Comparator. R AT LAAEHERLMA HiX
AN T

inventory.sort (comparing (Apple: :getWeight)
.reversed() g BRI
.thenComparing (Apple: :getCountry)) ; AR —REER, PR E R

3.8.2 BWEES

O =% negate. andfor, iEHRATLLEHCA M Predicate REIEEZIMET. b
w, R PMEfnegate AiERiR Bl —APredicatefIdE, HLUISERA LR

Predicate<Apple> notRedApple = redApple.negate(); AP PredicateXt R redappleffidk

PRAT e AR EAE P N LambdaH] and 77 VA AR, Hotn— A3 SRR 20 8 SO

Predicate<Apple> redAndHeavyApple =
redApple.and(a -> a.getWeight () > 150); —HEBERAMB R A ) — M PredicateXt R

RAT DAt — B G181, RILEARE (150500 E) ISR, ARG R:
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Predicate<Apple> redAndHeavyAppleOrGreen =
redApple.and(a -> a.getWeight() > 150)
or (a -> "green".equals(a.getColor())):; —HEfPredicateM T RMIEE R JKPredicateXf &

XA AR 2 AT B Lambda ik R &, ARAT AR B Ak 2, (E IS SR AT5 SR 0 1] 30 f)
REARZ ) EER, andflor Hik g BAEREXEEFHME, WNERAFER LT . Kk,
a.or (b).and(c)ALAEME (a || b) && co

3.8.3 HWEESE

G, RIER LI FunctionfZ ALK K Lambda®RiA N E Gk, FunctionfE I NIAL T andThenfl
composeMMERIN T, EAIHIS IR EIFunction f—~ L4 .

andThen VAR Bl — AL SR MAN A — N R, BT R N 5 — ek thin, B
A MRBERETINL (x > x + 1), H PRy, R elAG s En, 5%
BRI, HAEIRIR2:

x -> x + 1;

X => x * 2;

Function<Integer, Integer> h f.andThen (qg) ; —H LS5 Eg (£ (x))Bi(g o f) (%)
int result = h.apply(1); —IX IR 5] 4

Function<Integer, Integer> f
Function<Integer, Integer> g

PR LU F compose 77k, Jeil4h € B E compose M BB A IR, AR5 BT
PREA G AT 455, i E— M7 B composeif, T EWEL (g(x)), MandThenl|EWEKE
g(f(x)):

Function<Integer, Integer> f x -> x + 1;
Function<Integer, Integer> g X => x * 2;
Function<Integer, Integer> h f.compose (g) ; B ESBEE (g(x)) B (f o g) (%)

int result = h.apply(1l); ——IXHGIR [H1 3

F3-61% 8] T andThenflcomposeZ [A]H X H o

f.andThen (g)

fiA gER
f g

1 2 4
f g

2 =) 6
f g

3 4 8

x ->x + 1;
X => x * 2;

Function<Integer, Integer>f
Function<Integer, Integer>g

mon

f.compose (qg)

A e

g f

1 2 3
g f

2 4 b
g f

3 6 7

)

K 3-6 f¥HandThentcompose
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RO RA KR T AR R A ARWE? T difRE — R TRITE, MHstring®

T BB O e e

public class Letter({

public static String addHeader (String text) {

return "From Raoul, Mario and Alan: " + text;
}

public static String addFooter (String text) {
return text + " Kind regards";

}

public static String checkSpelling(String text) {
return text.replaceAll ("labda", "lambda");
}

IAEVR AT DB 2 A s T 7ok G B R K L T, thing) g — MKk
THERT, Ban b, mE3-7TR.

s Jelnkdask,

R et

Function<String, String> addHeader = Letter::addHeader;
Function<String, String> transformationPipeline
= addHeader.andThen (Letter::checkSpelling)
.andThen (Letter: :addFooter) ;

ik

andThen

andThen
addHeader

checkSpelling

addFooter

B 3-7 {#FandThenf# K
B AR AT RE NSk KR, MIAMEBE SR E .

Function<String, String> addHeader = Letter::addHeader;
Function<String, String> transformationPipeline

= addHeader.andThen (Letter: :addFooter) ;
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3.9 FEPHIRMUERE

AR A I G B A SR T, AR — TR 53— A EEORAR IR Lambda 3R 58 3R R Ko i 1) S8 A

PABEIL S s A5 AT AR AT At Y AR — 5, AN M5 — D AR R R HEAF )

3.9.1 B4y

BBARE —A (B, AkJava) BRHE, HEIUE 2

flz) =z +10

Ry

Mo, (TRERE) W ME—A M8, EEREZFRBN A 8 x fiENERE .
st T 3-SR I X IR &5

20
18
16
14
12

10

A O @

/3 ' oz, f3 " He + 10)dz

Sx)=x+10

Jix)dx

A\

2 4 6 8 10

B 3-8 HHE (x)=x+10, xMN3B7TFHFHEMR
XA, RBER—FEL, WIIRIREZEEHIE 7 (EJLN=/AE) R

1/2 X ((3 +10) + (7 +10)) X (7 - 3) =60
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HAIKAE Java BT AAFTHIENE? VRIE — AU IER > 5 Bldy / dx 2 RIHRAE MRMEE 5775 .

WS, MR — KRR T E A1k, il integrate, B#EZ=AS8: —MEf, ©F L TR
(XS 0M7.0) o TREMEJava il FHX T, RS AL SN

integrate (£, 3, 7)

TR, IRARER IS

integrate(x + 10, 3, 7)

FIRAE . B—, xPEREANEE: 5, XEBESEx + 100EMAZ B LS.
Hr b, e LaxWMEERMEN “UxhEEE. 851 Ex+1 0N RE. 7
3.9.2 KEJava 8HJLambdaBk Rk

FATRTE UL, Java SHIFEREE (double x) -> x + 10 (—LambdaZiz =) A& 0 NI,
KR LS .

integrate ((double x) -> x + 10, 3, 7)

B

integrate ((double x) -> f(x), 3, 7)

B, MATIRKIESIH, R,

integrate(C::£f, 3, 7)

RECRUEHETEN— R BEMEILEH /AR ES integrate ik,

PUERA AU Sintegrate A5 1o WADLMBRBLEZ —DEMERE (HLD o KA eSS BRI
FHE

public double integrate((double -> double)f, double a, double b) { — iR Tavafliin!  RE S AR RS
return (f(a)+f(b))*(b-a)/2.0
}

BRI Lambdaz@it A BE M T #e32 BIR O ity (X Bt & Function) , BT BAMRAIHSE RIX M
¥

public double integrate (DoubleFunction<Double> f, double a, double b) {
return (f.apply(a) + f.apply(b)) * (b-a) / 2.0;
}

JAE SR ), A RJLAMERZ RIS £ apply (a) , MARBEZRTES (a), HJavabikiZE i “—
PIAGEX R 7 AR ——"E A RE L R 5 L !
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3.10 /&
L A RIS WA 5 T B A

o LambdaZRikx il LMy — PP 44 s 8 WA A, HAESEIIR, REEAg. REEEE, wRE
AT /AT A I 5 B

o Lambdaz& ik sk Ry DA i A 840D .
o BRBEEROHUE DU T — MG E R .
o RALERRZ KB DR T7 4 7] LU Lambda 5 5K

o LambdaZiE VAR ELE IR, VR BRIl RO iR gl JfF B BN RE AR
ORI —ASLH.

o Java SHMW— AR ENED, MfEjava.util. function@ B, fFiPredicate<T>.
Function<T,R>. Supplier<T>. Consumer<T>FBinaryOperator<T>, WIFK3I-20Tik.

o N T BRIEFEEME, X Predicate<T>MFunction<T, R>%1#H REENE: DR GIRARRL:

IntPredicate. IntToLongFunction&s.

o IGEHATH (BIFE 7 VA F5 ARRE ], ARTE BHUT & U281, LB IRa e ATEED al bl
it & Lambda$i i & 3% M A0 a] 8 M .

o LambdaZ&ik T 5 AR M ARALFON B R RE.
o JHESI FAEIRE R AL ELA 05 VE B BB EA .

o Comparator. PredicateflFunction %% N#A LA T LU K45 G Lambdage ik s F BRI
T
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By R HEAAE

A IR ANIRR T HIStream APT——"E AT LAAERGS S ThRg s KAAAD, A BIPE R 7 Ak PEA
o R M, VRETE BT A, DAL AR RTAE AR (s FH e R ] B I et 28 Ak B A £

AR TR, IR T e SRS IR,

S5 VELNIT 18 1 RIA R A HE e B Al m] U TR AE . AT RBNR A, ik, DIk, &
. UUAC. WURAIAZ).

BOEAN N TS ——Stream APTH—DIIRE, W DAEARSEIE BN SR AR AL FE A .

TR, URE 7RO TR LB SIFFATHAT, PRI 2B e s . Behh, RIS TSI 2 G
AT FEBE, DU LA I 2 A AT 0
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B4 E FIAR

ZN

piy
»k

R
. fetr Y

o PN S SMIER
o IR S AR

TG Javath B2 APT. ZREH S, LR AWR? JUT-AEA JavaS IR FE A8 2l i A1 AL B4R
Fo LA TRDHEWAE S RUHGE AT EARR: EAT] HERIEEIE 2 IR AL B . Oy TR R & 2
EATIER), BHR-TIRMERII — RV, H—5K3Eq, W fmp—ik, TR EIER.
PRAT REARIZ IR e i FUBSAIR AN =i, A SRR IR IR L . RV SR G T LPAR AT — A Java i A /&
ATTEERE, (HEERENTEHEA LR,

o IRZN AT AT B FEAE,  Honxd J U 2 8T ol (thineR368) , il
WHR TR RE CHIERE TR eIl X S e 2 /D 2 07 s P20 fe ViR 5 B AU Hb 3 X
LepRfE. bhan, DUFSQLE WIEA) T DAL M ERRIR A 4K SELECT name FROM dishes
WHERE calorie < 400. fRE, AT ESLIAARIEES M EMEITIRE CHbanR A IERZE A
Zhnds) , MR FEERAREEN 4. XIDFREAKBSBERSE, HRAAEROEA LB SHbxX
EEE)—— BRI T EAR T HEAIX Bl AN REIXRE TIE?

o TREGEARTELGEAME? NT RN, KHEITLME, FFHAZUEN. BEIHFR
LR IRASIE T A 4, 11 EL Rkt b S

M Javails 5 KBS REMEEAT A, RFE IR L E MM R, AEIRIXAFER SRR — RULIE? /RATHE
C&RE T, BRPZR.

=
N

Dy

I

=
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4.1 WERH4A

Wit Java APTRUETEGIA, & SRVFIRUAE BT A ER 56 & GREAMNEARER, AN S —
ANSEHD o MBI, VRAT AT EA TR R P B AR A R S AES . BRAh, A R] OB BT A,
R GAEM 2 LR 71 AT SAEE TR h PR R AT AR E A TR JATR 85 H R
Il AN o T T B R AR P ORGR BRI R 5 E AR R, IFEIRR I By, — M Java THH,
f;*/l\%)ﬂjava S E . HEL— T AHIKIH L Java SRILEAS, FATERE T RAJLH R TE4IRE
Fo

ZHi (Java 7) :

List<Dish> lowCaloricDishes = new ArrayList<>();
for (Dish d: menu) {
if (d.getCalories() < 400) { —H BIn# ik e
lowCaloricDishes.add(d) ;
}
}
Collections.sort (lowCaloricDishes, new Comparator<Dish>() { A 2R R
public int compare(Dish dl, Dish d2){
return Integer.compare (dl.getCalories(), d2.getCalories());
}
1)
List<String> lowCaloricDishesName = new ArrayList<>();
for (Dish d: lowCaloricDishes) {
lowCaloricDishesName.add (d.getName ()) ; K IRHET R34 51 R
}

XA, KT —A “hlAE” lowCaloricDishes. EME—MI/EHBLZVE N — R IER PR
#o fEJava 81, LM HEEARZIABERT .

2 JG (Java 8) :

import static java.util.Comparator.comparing;

import static java.util.stream.Collectors.tolist;

List<String> lowCaloricDishesName =
menu.stream/()

.filter(d -> d.getCalories() < 400) ik 400K H LR
.sorted (comparing (Dish::getCalories)) IR A

.map (Dish: :getName) —IRECER 4R

.collect (toList()); T L FRRAFEList

AT R Z B FATPATIXBARY, A T B stream () #iffiparallelStream() :

List<String> lowCaloricDishesName =
menu.parallelStream/()
.filter(d -> d.getCalories() < 400)
.sorted (comparing (Dishes::getCalories))
.map (Dish: :getName)
.collect (toList());

RaTfe 48, fEifparallel Stream VAR IRBR AL T4 H T 20ANERE? kA 2 KR
ﬁ%iﬁ?ﬁ%ﬁéﬂﬁﬁ@i‘z%ﬁ%ﬂo BUE, RATLAE H, AWERPE TREIMI ARG, B ridas LA i %
ILHTEFAL -

o RELZEUIFEBMET NG M. YA 4 (TRIEREARIISEE ) 1A Ui A sl — A
(RN L £ 26 F SRR ITIE D)« RTINS P AR 1, XM I5EN AT ASHLIER
A DU RA RO AR 7K AR 5 FRAUE — MRS ARAS , R P Lamb da A AR 97 8 iy 1 i B =2
&, M HAAEZE RS
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o PRAT DA U E BE R, SRRIAE MBI b B RIK L (fEfilter)5Hi#E Fsorted. map
Flcollect#fE, WME4A-1FR) , FIRRFACAEIEMI AT, filterM4E RLY T sorted i,
Ffeimap 7k, BJafkéhcollect iik.

AINfilter. sorted. mapMlcollectZEplE R 5 HARLFEMA TE LK B B R, BT LLE AT 3
SELRT DL BZRRE ), AT REIE I ML 7S 0 R F AR 2 AZ 28 U fESE, X ERE IR AL N T ik 3Ly
P ERAT 55 AT T 45 O RAEFBL T, Stream APTHSERMMLF 1!

Lambda Lambda Lambda

menu — filter sorted map l

B 4-1 AU B AR B SRR IR BT K &

HrifiStream APTRIAREJARH IR, AR SEA R LR H5E, Hom 5, JREtAT LUS HHR T XA
id:

Map<Dish.Type, List<Dish>> dishesByType =
menu.stream() .collect (groupingBy (Dish::getType));

FAVEFO R PRI A 7. WK R, % MMap B RSB BT A i, Maprlfefl s
THIEER:

{FISH=[prawns, salmon],
OTHER=[french fries, rice, season fruit, pizzal,
MEAT=[pork, beef, chicken]}

AEAR B ORI ol e R (145 4 R 75 S B A SEIUIE o SR BRI 1] T R — B TR L
R KT !

HABEE: Guava. Apachefllambdaj
AT Javafe F URML T EERAEE S, ATA BT TR Z 244k, i, Guavail 2 A a) @y
—MRRATHIE . ERME TultinapsfinultisetsZ M A 2828, Apache Commons
CollectionsFE R T HRAUMThRE. H)5, ATifE#EMario Fuscof’S i 1ambda j52 2 R 5w 2 1)
Jak, WIREETIRZ HEEREE S T A,
w4 Java 88 1 E HEE, W LACAE N BIPE R 7 ERIESE S T .

ME—T, Java 8% fStream APIT] LIiEARE HiXEERIACHD
o FBAME——TEME, HHE
o AJEA—HRIE
o AJFAT—VERERE 4T

TERZER FE AT —FF, RAOISHHZXE—NMT: —Pmenu, EHRE—IKEFIIEK.

List<Dish> menu = Arrays.asList (
new Dish ("pork", false, 800, Dish.Type.MEAT),
new Dish ("beef", false, 700, Dish.Type.MEAT),
new Dish ("chicken", false, 400, Dish.Type.MEAT),
new Dish("french fries", true, 530, Dish.Type.OTHER),
new Dish("rice", true, 350, Dish.Type.OTHER),
new Dish("season fruit", true, 120, Dish.Type.OTHER),
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new Dish("pizza", true, 550, Dish.Type.OTHER),
new Dish ("prawns", false, 300, Dish.Type.FISH),
)

new Dish("salmon", false, 450, Dish.Type.FISH) );

DishZKHE L iE:

public class Dish {
private final String name;
private final boolean vegetarian;
private final int calories;
private final Type type;

public Dish(String name, boolean vegetarian, int calories, Type type) {
this.name = name;
this.vegetarian = vegetarian;
this.calories = calories;
this.type = type;
}

public String getName () {
return name;

}

public boolean isVegetarian() {
return vegetarian;

}

public int getCalories() {
return calories;

}

public Type getType () {
return type;

}

@Override
public String toString() {
return name;

}

public enum Type { MEAT, FISH, OTHER }

BUERURF AR — T B A HIStream APT. FATS MR SEGHEELL, #Ma)UHE. T B2 HMTE
AP RRIE E 2 Bl e B AR AR R . AT RBNR AL, fiak. Ui, &4k, VLS. mhasAns
29, SRR 2 TN 56 AN Gk ST RANIRAR R BEAR -

LR, BAIS NS AT EEMR AT, e —MEEOR, BUR AR . &)a, FATa it
ﬁ%%\ﬂiﬁ‘]iﬁ CHetnsefF) Blgi. TR AR —MEA LT ZuR MR ——XHEEHERTEA
E T
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4.2 JEA

PR, WAVRRRES, ZEEAES LFNHRT . Java SHHIEA LFF—MHilstreani i,
BeRE—AM (BOE XfEjava.util.stream. Strean) . IREEJFHSER], EHRZ KM
ERT DR, bR U S BRI/ 0% AR i e & -

Wa, PR AWR? TN E SOIE “ NSCREE AL PR AR VR A BRI TT R P17 o AEFRAT— 2025
i AN sE 3o

o LEFH—GES—FE, WM T N0, TRiMEsE e R RN —HG P . FANES
SRR, BrCUE B H B2 DR R )/ 2 ) R R A A R 6% (WArrayList 5
LinkedList) . HRMHMETRETHE, LLRaTmLERfilter. sortedfimap. E&VH
FHAR, WO RTE .. IRATSEEH L PR Ix A~ AR

o W——SEH—MRBEFE IR, RS . AN/ MBI, EEE, WAFPEG AR
SORE A . HFIRAERI, HIumir 550185,

o BRSO BAE—— U I EE AL B ) BESCRE AL T EE R RO, DL R B RARE 5 1 R
Wfilter. map. reduce. find. match. sortZf. WEEET LURFHAT, HATFEATHAT,

BEAN, ERAEAT I R AL
o FKE——IRZRRIEAR G 2R — MR, X ZMRIER ] DGR, TR — A KAKZ . X
g%&fl‘]T*E*E‘Jﬁ%ﬁWmﬁ?‘yﬂﬁé, GER ARG o KR B AR AT LA S5k 4T K 2 X
HH) o

o WA — 5 SRS EERIEE AR, RIAERRIEREN EETH. RAER 1= DR
TR F) XA, N EREIE.

EFRATTRE — BB AR I T A X S T AR

import static java.util.stream.Collectors.toList;
List<String> threeHighCaloricDishNames =
menu.stream() ——MmenuFkfFR CEFAIR)
.filter(d -> d.getCalories() > 300) —RENTEREK R, B RIS
.map (Dish: :getName) RIS
.limit (3) — Rk =4
.collect (toList()); BB ERRAE S A List
System.out.println(threeHighCaloricDishNames) ; e—%%ﬂ:[pork, beef,chicken]

EAGI T, FAER S menuiflfstream ik, HERAH M. FWRLEZFVIR CEH) , EHR
RE—ATBERFF. HTok, WRNHA—RIBIECEEIE: filter. map. limitflcollect. bR T
collectZ4bh, FTHXEHEAEAEIREIA AR, XAEENE AT RN —FKRKE, Tl LE/EX

VR —ANEW. G, collectipfEHIGAHITIKLE, FHREIZR CEMAPNHFIRER—FE, FANEIRIE

FIAER, EXEA—NList) o EfifcollectZfl, HHAMLERE4E, SLhr ERAF A Mmenu
HIEFIUER . R LA A H g P 7R e HE SR, BB Hcollect. W4-28R TiERME
HIY: filter. map. limit. collect, HFMEAERIAANIIT.
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ik D D D I:I D D Stream<pish>

filter(d -»> d.getCalories() > 300)

HE B R e
e 060

Q C) p Stream<String>

O O O List<String>

B 4-2 MRFRMIEER, RE=ZARAEXBNET

o filter——¥%Lambda, MIRHHEBRFLEGER . AR F, EidfE#lambda d —>
d.getCalories () > 300, EFHMERTI00-REEIIEE .

o map— % —"Lambda, W ITERFEH M IHANE ABGZIUE B EAGIT, @S L
Dish::getName, tH¥FLambda d -> d.getName (), FEH T HIERPIHKY

o Limit——HII, EHIEERIT A AR.

o collect——HUiE N MK . AT, HPHEIN—IIIR. EHFERTHILBEREAR,
HAE BT T AR col lect M TAEEEL . BIFE, IRATLMEcollect BIEREIEHZ SR EAE
NZHL IR TR BRSO — MR R IHRE. ZRMtoList () BUARR R H TR
%o

HEE, RAININIFRR X BACD, 5B S BH R AR AR RAR . E5E, FRAMEH 1A UL
J7 AR AL EESE AL, RIAR UL X X Lo e T B MU 4. “ARAER SN BRI L . 7 R X
SEHUfE (Filter) « $2H (map) SN (1imit) ZhAE, StreamsfFECZLHM . K, Stream API
TEHE WA ALK SR K R BN R G o lt, e $RECREm i E nT DA — AT, e BIIX =08
JE L EME I FRATRAE T —FAH— R ILIX — s

T — DA BEEI IR A BAEZ /T, JeibBATE S kR EF Collection APTHIFf)Stream APTH]EARA
AN

map (Dish: :get.name)

limit (3)

collect (toList(})
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4.3 mEHEE

JavaBlf MRS MES AR ORISR0 T 0, RS AR TR WA FENE L. HEEF, e
VEBAT— BOE AT HOAME, A BEHUBUH . AR A A4 X e ?

FAVEARAT A EMALE T . HAniAF AEDVD R LS, X — MRS (MVFR 7Y, WmiFRhl, X4
TR » PUVERE TS DR FRARARAE LI Ll SRR A [FIAE AR . BRI —
AN CTTREIMIRD o AR S R R AT B A AL B A Lt T DL T, SRR A SR E
PR MET SR, AREEAT LR R AR > 7 CREARWLE BB BRI o Rl 20, MR
SRR TUE NS, RAEPT R E A N AF G P X ——T1 B B2 R34 Bl fm — Wi B4 RE T 4R

A, ERRIN R T o M7 SIS, /R T DB SR 0 — M B S H, (HA
B L ERA R —HH,

FIg G, HEA S I 2257 e T A RHMRIE T 5. RE R DN I EdE g, EaSBEs
i H AT FE—— R G AN TR SR H R A B MBI &b (URR] AESE & BUIN ARG i
MIZRPG, HERANEHARE, £ETHRENTTREZBAENFRN, TTRAGEE LR BBV EE—

e )

FHEEZ R, RAERE S B e s a5k (R s o), HotRW B R IHER. XX
ISR b FAER6F T, BATR M B (2, 3, 5, 7, 11, =) HEMH, RER
A TTI A XA BRSPS ZAE, X ——E B AR —— R =
RN XML EH —HRERRER . NS —DAERY, g —MEREENES: AT
TH B ZORIIEA T SE O B 22 A U Dl A 75 SR 3Rk al, HL AR SEm i)

Sk, EENESUIEER (BN FEIRED: It ek, HITRSE, gL 28— B it Hi
BIL—F o UIREONHI, ZRAGE - MS AR ES, XM ER T 7, BN

MR ECES, AR EMBES B, BRRXNMES RKEHAEA TR, HHEXETFIHUALE
T
K] 4-3 FIDVDXT LU 7E R I AR 149+ F /s T Im AR & Z [ ) 22 5+t
Java SHRIESTIERTE Java SFRENGESRIEAE
FEDVD L A FB 5 LmERENER
2E Tk EE R AR E R
%ﬁﬁﬁ%ﬁ%;> LT (E FHER
MDVD Fifih
EIEERERSS

FDVD—HE, LA TRIE T Blnss s —rE, HA
HETESAT B [E—& 17T FERERA & RE
AR A A nF 4 B

B 4-3 RE5&£E

oA P S AR AT TR R . BSRAR R I TEAEGoog Le B RS BL A R Z VLEC T . /R4
FAEDIPTA SRR MRS TGS, MASS N, BIia & 1101 m20 LRI, A — M5
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KAF THL0NE204 . SRVENTE T sl “ FIIL0AS” MR, BURRTstiz Tk Fix st 8, AR5
IE R A g R

4.3.1 HEgmw—ik
W, LR, FRASET K. BFREE, ROTRPLX A OS2 T . /RTT DU B

B UEAR B ARAT — B UOR B I — i, S AAS —h CX BB BCE R LA 2 R w] H U,
AR T/OMIEFBK 7D o Flan, CURARD I — D5, B O S 1

List<String> title = Arrays.asList("Java8", "In", "Action");

Stream<String> s = title.stream();

s.forEach (System.out: :println) ; T BB R R BN HL]

s.forEach (System.out::println); ~—java.lang.IllegalStateException:ifi C#i#RIEE< A

PrUAEHEAR, Ui A REH 2 — k!
TETHHRMES
X BN A, ARAT DB (EAE I (8] sh A i) — M. AR, SRR (X EHZ I
LAY AT —2AE, AE— A s A A —— R AT U A AR R VT 7] for—each g3
{17 P9 FB s

LB AL o — A S8 X A e A1 o et (175 2K

4.3.2 AMEIERE AEHER

ffiflcollectiontE N FEEM P EHMEEN (i for-each) , XANIEBEN. MK, StreamsPEf#
A EBIER——eHWRIEEARM T, EIEERFRAEAE TN, R ES H— AR T A4t
LAY . NI AR B T XA X A .

RIGERLA-1 H£4: Hfor-ecachffiIsFikR

List<String> names = new ArrayList<>();

for (Dish d: menu) { BT B R R
names.add (d.getName () ) ; R A RRIER A 2 2 na

}

THIER, for-eachibBaml TiEAHF R —8E 2, for-eachEMZ&— MEDNE, ©E/FERRGH
IteratorXf RRIAH KRTFEHWEZL .

RiEFE#RA-2 S HE RIS ESN A

List<String> names = new ArrayList<>();
Iterator<String> iterator = menu.iterator();
while (iterator.hasNext ()) { — i AR
Dish d = iterator.next();
names.add (d.getName ()) ;

RAGIE#4-3 Ui AEREAR

List<String> names = menu.stream()

.map (Dish: :getName) —HgetName %% tmap, $EHEES
.collect (toList ()); IR PATERAE K LR B %A
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AEFRATHI —A> LR AR RE A B AX ) 22 R A AR o BETT SARAE MR 2 B L LR SR 1E, A Bt et
B Aok

fR: “RIEWL, BATETABGERE. H EEFIAG? ”
RIFW: “FH, ¥, 7

fR: “%F, EERBHZTE. £FG? 7

RIEW: “FH, BREMERE, ”

fR: “4F, BEEBGEETER. BFG? 7
RIEL: “FH, AROB. 7

fR: “%F, EPERHEZTE. TFHG? 7

RIFW: “®T, BHET. 7

fR: “oF, BATREFH. 7

X IE AR R AL JavatE G . RIMBIER—NES, BAHEHEANTE FmbAEE . R IR R 7
PRZREIE UL “H40H ERrA It RO ST B i 7. WEREAR R ER A = B, RIETATLL
W —RFEEE, H—HFER B, el he e EBm & FaIENBA R, REHENR. FFE
MIEE, PWHEOEARRS, TH AT PAGE IR A, Bl R AL T AT A B . R Javaid & AR
ANEIEATT 1, IR EARAES R AR AAERT o XA RS B E =k, (HIXEAZ R Java 85| AU
7 ——Streams [ K N #HGER T DL H Sk —MiE & R BHE BRI T2 0l. 5k, —Hi@
IS for-eachlMiEF T AMBIEAR, MIREA LHEE OEHARITHE T (B SEESLbr L E%

E CHENRREHEHEMNSEEFFATH” 80 “TFiE TR TS Msynchroni zed M8 KR w5 13

47 ) . Java 8THFE PRI T CollectionZIEAIEARIEME D, TEHMA Vstream! E4-4UiHH T
(NHFIED HES IMBIEARD 2 ARZER .

AL

IR

it

3
SR

for-each —| {RAVILRD

B 4-4 PHEIERESMERER

TNoeiid TESSHEMS ERZESR, Rl ZRAR 7 i BRIsia . B, AfAiRa
ZETEE T T Re B R UE R IIRIESIR, Fllifilteriimap, XANAH M. KEHIXBEMEEEZ
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LambdaZ i A XA NS E,  BILARAT LU A T LR AR T8RS B EAT Y . Javaili 5 BiH& 45
Stream APTFC b J — KEW DAFIKERIA S 2B b TR AT ) A . FRATIAESE I B — P X 868/, F
— R R BT R
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4.4 WEAE

java.util.stream.StreamF fjStreamfE AE X T HZEE. EAITTLLG NP K. BATHRE—
T I

List<String> names = menu.stream/() — NIRRT
.filter(d -> d.getCalories() > 300) ) AE
.map (Dish: :getName) AR
Llimit (3) AR AR
.collect (toList()); —¥stream® i NList

YRA] LB B 241
e filter. mapMllimith] PLEMR—2IMKER;
e collectfit KIR/KEPATIHRAE .

A LOEEGERA R RERE RO R RIRAE, SCHIR KB MO S iR . BB R T IX P ERAE . 1A
XA = e ?

Lambda Lambda Y

menu —=| filter map 1imit ‘

[ [
HhFER e miRlE

B 4-5 iR S & imiRlE

4.4.1 rhiE#HAE

Winfilterfisorted P aIERIE 2R B S — M. Xk MRIE T DUERGEARTE R — M), HEK
R, BRARRUKER LA — A EamRdE, SN RRAE A S PATAE AT B ——EA TR M. KRBy Rl AE
—MRERFT LAG IRk, ELZS IR — IRV A b

N T HRiERERURE AR B E T4, FAPEARR S 2, iR Lambda & BN S ATAREERSER (&
IR B AR E T —FF,  IX PP g AR KUk B2 A2 2R A QR B SN 17, (B 2 ST IR A mT L 43
B RERIEIIT) -

List<String> names =
menu.stream()
filter(d -> {
System.out.println("filtering" + d.getName());
return d.getCalories () > 300;

}) ——IT BRI A
.map (d -> {
System.out.println ("mapping" + d.getName());
return d.getName () ;
) ——HRISE AR BT EL R
.1limit (3)

.collect (toList());
System.out.println (names) ;

SEACHSSAAT IR T B »
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filtering pork
mapping pork
filtering beef
mapping beef
filtering chicken
mapping chicken
[pork, beef, chicken]

REKI, AL UM TR ISR . 55—, REIRZ3MAEHR = T-300 R, ERIEH T
BT =N XA B L imi e A E A — MOV B BT, BATRAE T SR, 55—, REfilterfl
mapsE W NS ERAE, EHEMNGIFRIR—XiEh T GRABERZMEAR MRS &I .

4.4.2 Riglk

Kt E o MUK A S . HAERRAEMARRAME, tbiltist. Integer, HEEvoid.
i, 72 FIMAKE T, forEach@— MR Flvoid & unEalE, & XHEA FIRIE SR H —Lambda.
fisystem.out.print1nféifi%i forEach, FHEREITENH Hmenu 4B A I8 —Dish:

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

N T ARG AR AR AR A i R A A B AR, il 4. 1.
W4, 1 PlEERMES LumRiE
FE R AR, IRAESK A I 3R A A 2 b3 1 2

long count = menu.stream/()
.filter(d -> d.getCalories() > 300)
.distinct ()
.1limit (3)
.count () ;

BRE.: fKLFRE — MEEcountiREl—41ong, X —PIEstreamfifE. FE £ —A &K
. rARIHEMEEIE, filter. distinct. limit, #EZEERFRN, FHFRE—IStream, K
EATE A R R .

4.4.3 R

MTEZ, WP — s =4,
o —MNEHEIE (WES) KIUT—AEI;
o —ANHREERIERE, TR — UK LR
o —NEURERIE, BUTIIKE, FEREERSE R,

WK S SR BB R TR g g et B sl i — R B PR B — B (AP
X — g, EEREMAbuilt ik RIS 2 0miRE) .

lﬁthLp://en.wikipedia.org/wiki/BuilderfpaLLerno

NTTEHE L, RA-IRIRA-2 845 T ARATTAEACRS ] 5 A B o R B AR A 28 mi . I BRI ANRE
MiiStream APTIRALINEAE, RET - BHREXEIEZL.

F4-1 hEERE
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http://en.wikipedia.org/wiki/Builder_pattern

Wt il BERR REBY B YRR
filter  [a] Stream<T> Predicate<T> T -> boolean
map (] Stream<R> Function<T, R> T -> R
limit i) Stream<T>
sorted i [H] Stream<T> Comparator<T> (T, T) -> int
distinct (] Stream<T>

F4-2  KIEERME

BfE ESic) HE
forEach Zig [ HBRR SRR TR IR R Lanbda, X ##{ER lvoia
count L [REFRB TR X ERAER [ 1ong
collect Zai | HERALR—NMES, Hiitist. MapE E R Integer. TENIEOF

fET &, BT HEGIEAN Aol DU AR, R 7T U EAIRIE A AR & . FRAT
SEIRZA, g, VI AR DLEC. BRESANRZ), EATRT DURRARE B R e A B A i

RN B 65 B H VEAH T R U RS, FTAAZEM T — U P collect () KumfElEH T
collect (toList ()) FIHRFIRIEN . X—HEAESGIE—NSMEBMHEITRRIFIE,
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4.5 INg5

DL A2 AR A B Hp 22 ) ) — e O BN A

o ViAE “MCRREIE A EAE IR A R — RYITR T .

o MAFHAEBER: ERETfilter. map. sortedHEFEHMEET .
o MEAERWZS: AR lE &l .

o filterMmapErP a2k Bl — N, IF T DL —i. WTUARIEATRBEE — MK, (HIf
ALEBAEMEE R

o forEachMlcount & it 2k Bl — M ARRKME, FFAEBEHRUKL LR [FIZ5R
o WP HITTER LT AN
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5 FE HFHR
AR
o fifiik. YA FIULEL
o AR, ULECAITZ)
o A FHEUEYE B S HUER
o MZANTRAIER
o IRV

f£ L8 RO FR 1, FERAIMBIEARF I AREMR. X, REUHAE S IR AR R R
B B AR R A IS MR T

List<Dish> vegetarianDishes = new ArrayList<>();
for (Dish d: menu) {
if (d.isVegetarian()) {
vegetarianDishes.add (d) ;

}

PRA UM e filterflcollect#fEMIStream APT (PAHBIEAR) B FEXFHE & B B, R R 752
IREAT E NS EALE S £iltex AT T -

import static java.util.stream.Collectors.tolist;
List<Dish> vegetarianDishes =
menu.stream()
.filter (Dish::isVegetarian)
.collect (toList());

XA 1) J7 SR, BUONARIEStream AT FRANMT AP SHE . IXAEStream APTHE AT AFEY 5 k4T
LA, AN, AN SR, Stream APTA] DAMRE FFATISATIRAIAAS . 3X B e HI A AR ACH 1 it
IAENT, BFOIR A RE T B — 2R R AN IEA

AT, RKFPIStream APTSCRFIVFZ #RAF . IXEEERAR RELE VR PR 58 BUR 2% OB k), Ak

IR W R TLEEARZ). TR, WATREE LURRI: BUER. R A ST MBEH S 2 Mok
PRI, e R TE R .

BEEFPERHEHE [ BITRXT ] : http://www.sxpdf.com



5.1 fFikfv) A

FEAY, RSB U R BRI R 2, FEA M, Fkh S AR, 2T TSI
%, BRSNS KE.

5.1.1 HiBwW ik

Streams%ﬂiﬁ“fllterﬁ/ﬁi (RIMEMZRART) o ZMESEZ—/MBE (—1iR[Elbooleank]
RO 1EASEL IRl —ANMEIEITA AR PR IR. B, /R LG ES- 1R IXFE, ik
A &30, Bl — KR e

List<Dish> vegetarianMenu = menu.stream/()
.filter (Dish::isVegetarian) — B R ERERTEEREE
.collect (toList())

SRER

Stream<Dish>

filter (Dish::isVegetarian)
’ Stream<Dish>

collect (toList ()
. . . . LiSt<DiSh>

A 5-1 RiBEmiE—NR

5.1.2 FHiEFRIITTR

FOESCFE— M fEdistinct M7k, EXRE—PIURERE RIERPTERITR K hashCodeA!
equalsiESEHD M. Bln, LRI R FIRD A a8, FMREAEE. K5-2E0HE
R,

List<Integer> numbers = Arrays.aslList(l, 2, 1, 3, 3, 2, 4);
numbers.stream()

filter(i -> 1 % 2 == 0)

.distinct ()

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

Stream<Integer>

2 4
filter(i -> i & 2 == 0)
[2:| [4] Stream<Integer>

distinct ()

2 4 Stream<Integer>

forEach(System.out::println)

System.out.println(2);

j void
System.out.println(4);

B 5-2 fRkRhERIOTE
5.1.3 ARER

PSCRFLimit (n) T, AR E - MBS E KRN THARKEE NS EEIES linit. I
RIEAFH, WEZ SRFER 0N ICER. i, RV~ List, ZhAERIE300R i k=

TE:

List<Dish> dishes = menu.stream/()
.filter(d -> d.getCalories () > 300)
Llimit (3)
.collect (toList());

Kl5-3JfR T filterMlimi t M4l G . IRATLAER], ZI0E Rk 7RG ERER =00 R, R
AN

E:

filter(d -> d.getCalories() > 300)

EE B e

[] }] Stream<Dish>

limit (3)

collect (toList())

B 5-3 &R

HEELini e WA IR, iR — A set. XMFLT, 1imitfgs RA S MM HE
(IR

5.1.4 Bkt

RIES FEskip (n) J7%, BB TR0 ARG WRFETICRA L, W B, 73
R, limit (n) Mskip (n) Z2EAMY! G140, TR R BRI 300K s B Sk PaE=E, IR 0] 5]
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T Elb-4foR TR E M.

List<Dish> dishes = menu.stream()
.filter(d -> d.getCalories() > 300)
.skip(2)
.collect (toList());

KRB

filter(d -»> d.getCalories() > 300)
|::| |::| Stream<Dish>

Stream<Dish>

D D List<Dish>

skip (2)

collect (toList())

Kl 5-4 FERTBEE TR

TERATHE WS BRAEZ AT, 7EMIS05. 1 EaAR Y 20 i Py 250
W5, 1. ik
kI8 e R R 90 K 97 a4 T A 2SR 2

B R filter Mlimit B E/E—ERM XA, HHcollect (toList () ) Bkt
A% .

List<Dish> dishes =
menu.stream()
.filter(d -> d.getType() == Dish.Type.MEAT)
Llimit (2)
.collect (toList());
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5.2 BRET

— AN EHE R DL AR A B B N R IR S B . BRIFESQLE, ARAT DA IR EE— 5.
Stream APItH B mapflflatMap /7 iEHAt 7RI T A,

5.2.1 SRHPEF—ANTENHRH

MX Fmap 71k, BB NREIENSE . ZANBRBSH N ARG 0K B, G il — A8
JeE (S —, Ry MRS, HEPRMREENE TR QI — N A

£ “AB” ) o B, FHEARIEIE S S FDish: : getNamefEss Tmap 5k, RIBEARFHRENIL
e

List<String> dishNames = menu.stream/()
.map (Dish: :getName)
.collect (toList());

F NgetName FiEIR Bl —/String, FTPhmap 5 it MM AR &St ream<String>.

EIRATE — DA F R IUE — X map BB . 45 7€ — D EIRSIR, (RAEER A S — A%, &
AR LA TR BAMI? RHEXN SR DR TR N . XK IELF % Hmap
TEFA N B BB 12 %% — A ], R I AR . ARAT MR SR, Smapftid— 5551 H
String: : lengthRAREHIXA A &

List<String> words = Arrays.asList("Java 8", "Lambdas", "In", "Action");
List<Integer> wordLengths = words.stream()

.map (String::length)

.collect (toList());

g?’itﬁﬂ‘]ﬁlﬂ%ﬂlﬁ%E’W'J¥o W RAREAR R RFE SR A 2K, BAait? /R DR R IR, 5k
— T map:

List<Integer> dishNamelLengths = menu.stream()
.map (Dish: :getName)
.map (String::length)
.collect (toList());

5.2.2 KRk

PRELHE BIENAE Fmap 772K [0 513 AN B K T o AERRATIRE —F: XHF—aksim sk, Wik
o] —5k 3, FHEESAHBIRKZRE? G, 455E%ia5E ["Hello", "World" ], RAEZER (A4
%[IIHII, llell, lllll, lloll, IIW", llrll, lldll] °

PRATRE N NIRAR TR 5y, ARAT AEAREAS BRI BRI B — 5K P A5 R, ARR I distinct R IEE K715
S AR T B IX R :

words.stream()
.map (word -> word.split (""))
.distinct ()
.collect (toList());

EATER BT, 438 % map 7k ILanbda g MR [E T —AMString [] (Stringdl#) . A
e, mapiR B SERR EA&Stream<String [ 1 >R ME . REEMERZEHStream<String>REFR—
N FRF . BE5-5U B T IR A )
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SRR

Hello World Stream<String>
map (s -> s.split(""))
EEl EE Stream<5trlnq[] ’

S

EEERED EEEEE o
collect (toList()) \ /
N S i

e

distinet ()

Bl 5-5 AIEfHE Fmapk 538 51 Rt & A AH B B 74/
FUFAT LU flatMap R R AN LA PP EREAMIE.
1. 2R ffFHmapflArrays.stream()

B, IRHRE AT, MAREAR. A PfEArrays. stream () BIJ5ET DA% — PB4
A=A, Bl

String[] arrayOfWords = {"Goodbye", "World"};
Stream<String> streamOfwords = Arrays.stream(arrayOfWords);

e AR A NRKE R, BERERRKEN A

words.stream()

.map (word -> word.split ("")) A B B 3o B T R R B
.map (Arrays: :stream) AN A R A R O
.distinct ()

.collect (toList());

RIS RARIEAE Y RN, RIESRIFE ARSI CEERf 2
Stream<String>) ! i, RIGEILEAFRFEHB—DFEEH, REHEGNEAZ R T — Ao
2. ffHflatMap

YRR DB T THX RS H £ 1a tMap i x4 jil

List<String> uniqueCharacters =
words.stream/()

.map (w -> w.split ("")) WG BEA B e A 5 R B B2
.flatMap (Arrays: :stream) N B RPN BN IR
.distinct ()

.collect (Collectors.toList());

i £latMap T IERR R, B NEUEH AR 7 B B — AN, T2 WU SR B N . BT A
map (Arrays: :stream) I AE AN LE L G IR, RURPFH— DN, BEl5-6UEH T flatMap
TERIRCR . 40 R E5-5F map I RCR e — T
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Bl

Hello World Stream<String>

map(s -> s.split(""))
BEI EE Sresem

flatMap (Arrays::stream)

FQD.@ @EF.Q

distinct(

\\\Qkﬁ;’//

\Z’IZ’\I‘IZ‘ pistestrings

B 5-6 {¥H£latMapik it BT 5% &AM F B 745
—H UM, flatmap VAR — N B ME AR AR S — AN, ARSI HREBGRR Oy —

collect (toList(

Mt o

105, MR EREmH M Java S, B optional KT nul 1K ER S KEE
flatMap. NMERN FmapfflatMapI AR, WM IES. 208,

W5, 2. Best

1 % *Aﬁ%ﬂ% mﬁﬁ@~¢mﬁ¢ﬁm¥ﬁm&%ﬂ%%?%m,%iu,13,&
51, MiiZiR[E[1, 16, 257,

¢ ARAT DA fmapy i) Lambda, 4532 — N, FFIR [BHZECTFJ7 I Lambdaf fif I A 7] L.

List<Integer> numbers Arrays.aslList (1, 2, 3, 4, 5);
List<Integer> squares

numbers.stream/()
.map(n -> n * n)

.collect (toList());

(2) GEEMANETFIER, WAHREIFARBoE? B, AEsikil, 2, 3JMFIES, 4], NiZik
B, 3), (1, 4, 2,3, @ b, 6, 3), B, Hl. HEHEN, K] LHARATTERIEH

RAEHRT -
Bk VKA LU P D oap RIEACZ AN FIR, FFARREOE . HIRXFE2 IR E A

Stream<Stream<Integer[]>>. RFFEILAMMIIHR1L, CAEFEI—4
Stream<Integer[]>. IXIFEA&flatMapHTfiit:

Arrays.asList (1, 2, 3);
Arrays.asList (3, 4);

List<Integer> numbersl
List<Integer> numbers2
List<int([]> pairs =
numbersl.stream()
.flatMap (i -> numbers2.stream/()
.map(j -> new int[]{i, J})

)
.collect (toList());
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(3) Ty R AT — M, R B AN RER SREBR A W ? Bldn (2, 4) F1(3, 3) W BAR.

B RERTIER] T, filtern] BARCAIR WM HIRIGIER H TR . BN flatMapi®iF)E, 1K
A7 MR int (1, A AR A 5 BB B S A2 S RS BRI AT L T

Arrays.asList (1, 2, 3):
Arrays.asList (3, 4);

List<Integer> numbersl
List<Integer> numbers2
List<int[]> pairs =
numbersl.stream/()
.flatMap (i ->
numbers?2.stream()
filter(3 -> (1 + j) % 3 == 0)
.map(j -> new int[]{i, 3j})

)
.collect (toList());

HERE[@, 1), 3, 3)].
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5.3 BEFRMILE

F—AE IR S ER R HEELIRE TR L TR R TIILR — MM EM. Stream APTET
allMatch. anyMatch. noneMatch. findFirstMfindAny FiERMAL T IXFEHI T A,

5.3.1 KEBHAAGBZ/PILE—NITER

anyMatch7i¥ERT AR “iido A — Ao R REILRCA 2 1A 7 o Eedn, AR DU EoRE B i B
AR ATLEE:

if (menu.stream() .anyMatch (Dish::isVegetarian)) {
System.out.println("The menu is (somewhat) vegetarian friendly!!");

}

anyMatch F7EIR Bl —boolean, K& — A& umtlE.

5.3.2 HMAEBARBILERA TR

allMatch7iVEM TAE R B ManyMatchB L, HESBEHRTHITCER L HHREILE S E 18 . i,
RO A ERE B R RS A MR (RIFA S AR KT 1000-R 81D -

boolean isHealthy = menu.stream/()
.allMatch(d -> d.getCalories () < 1000);

noneMatch

FlallMatchtfXtf)/&noneMatch. B A AR A B e R 54 @ riEwR ILhc. than, fRAT A
noneMat ch 5§ [ 1417

boolean isHealthy = menu.stream/()
.noneMatch(d -> d.getCalories() >= 1000);

anyMatch. allMatchfinoneMatchiX =/ MEFEHH 2] T HRATATE IR, X KEKARN Javarf
& & | | 18 AT RS AE TR I RROAS
T RE

A EEAEA T ZA A FUR AR R . i, B RTE ZER—N H andIERE K 1) R AR /R Fik sk
. NMERBEAFZK, MATRKRE—1MRE Nfalse, Bl AEREANFRILAXK R FI false, AT
AR E TR ANRIE A X0 BB

MNEWmeE, HeEfE (fllallMatch. anyMatch. noneMatch. findFirstflfindAny) AN
AP RS BIAE R N B — ook, MATRLASR 7. FME, limict@— Mg

T B RTEEIE 2 KRR, THAESHER P ITERIITR . FERERTC PR I I i,
XA T BT IR ERR AR AT BRI . FA TS AES. T IR 611

5.3.3 BwRITE

findAny FiERHR AT P AR TR . EW S HABRERIEL S . thtn, JRATREARIRE| R
BHEE . RIS 1l ter M £indAny iR SELX AN B if -
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Optional<Dish> dish =
menu.stream()
.filter (Dish::isVegetarian)
.findAny () ;

WKL G G AT R T —i, IR R RIS R TR R, At igss, AR
Optional&MtABtE)L?

Optionalfiif\
Optional<T>Z (java.util.Optional) &—/NEHK, RE - MEAERAGFE. £ LR
i, findAnyAREAHACRAKIRE]. Java 8MIPER T NG| T Optional<T>, XFEHLA AR [H A% Fr
JAAE Z B Inull T . RATEX BAS AT optional, FENEE 105 & W EANMREAR B4 RS anfay
FlHoptional, #HMnul I EMFKbug. NTHAE, TH#E— Noptional UM LLAFE/RE
HRS 58 2 AP AL BUC B E AR TR 5 AN .

e isPresent () B fEoptional @EHEM{FER Fltrue, HMRFEIfalse.

e ifPresent (Consumer<T> block) &fE{EMFIE IR EPATE 2 ARG E . BRATEE3ENH T
ConsumerBR# L, BibRfE#E—MEWRTEMSH, iR ElvoidfLambda®iA .

o T get () REMEAFAENIREE, HHH—NoSuchElement 7 .
SAEAEAFAERS R B, 75 W3R B — A BRI .
fan, LERT I AR R 7 2L B A B Opt i ona L0 R I3 AR AE — 8 S 7] LAV 1] H AL R

e T orElse (T other)

menu.stream/()
.filter (Dish::isVegetarian)
.findAny () iR [Al—A~0ptional<Dish>
.ifPresent (d -> System.out.println(d.getName()); IR —AMEFITE S, B2 EBAML

5.3.4 BRFE—-NTER

HEmA —NHIURF (encounter order) SRIFEM T IH HIMFIZEITTF (HLUNHLL st 80HEF 1%L
PEFVEREIRD o XFIXFhR, RATRERERBIE — N IeER. NE AN findFirst 7k, SN ITEN
KEATF findany. B, e —DNEFEHIER, FHEHRIEER S —ANF 7 Re i 3B BR 4L

List<Integer> someNumbers = Arrays.asList(l, 2, 3, 4, 5);
Optional<Integer> firstSquareDivisibleByThree =
someNumbers.stream()
.map(x -> x * x)
filter(x -> x % 3 == 0)
.findFirst(); // 9

fA i {8 £indFirst Ml £indAny

RATRESAR, N AR A findFirstMfindanyWe? BREIHAT. WEIE—DIUREIT LR
ML . WERIRASCLIR B TR LM, A findAny, KONEAEM M IFAT U BREIHE D .
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5.4 3%

FIH AL, RILEN &R B 2 IR Bl — P boolean (allMatchZ Z5H)) . void (forEach) B{
OptionalX% (findAny%s) . MREILE T Hcollect RKEMAHITE ILRAE K —List,

e, RSB B TR — AR TSR AR, M reducelpIERIGAT HAMBR, Ll “it
LS AR R B <SR LA A o BRI BT T LR R B A A
K. REAME, T A Integer. SRERUETITT LAY ALERME CHIALR D . B
WAGELE S MOARER, SFNFTFR (Fold) . FIAIRI LKA MRIER AT sk K KIO4E (FREGID
RN, TR R I

5.4.1 JLERM
TERA I T (] reduce FiEZ BT, S RBEF WA for-eachlEHF et 5592 th it 76 20K A

int sum = 0;
for (int x : numbers) {
sum += x;

}

numbex s 1 TE 2 MV DIRIE B R S ORISR RS, ke — 5 51
IR T AT RBARE A A B AL

o DAARRYIMGIE, FIXEZ0;
o KPIRBPPTATRESAE RNERE, X2

SRR T MBCT AR, AL E RHIRX B, SARMRYE? RIERreduceRFIIMEKZ
b, BRI RN A T . AT DU IR AR R T TR SR A,

int sum = numbers.stream().reduce(0, (a, b) -> a + b);

reducelZZWNSHL:
o —MUIGEME, XERZO;

e —/BinaryOperator<T>KKH N ICRL SR =AE— Al XEFINHKZlanbda (a, b)
-> a + bo

HIRFE ST TR, RFHEW T — N Lanbda: (a, b) -> a * bff#%ireducelffEmlal LA
T

int product = numbers.stream().reduce(l, (a, b) -> a * b);

KI5-7/ER T reduce i E R WFEH T—/Miil: Lambdax B4&MATH, BHBRHEIHL MR —ME.

RN TR T — T reduce B lE2 W — N RR A . B, 0fF NLambda (a) M —NSL,

MR SRIGAERNE NS (b) -« 0 + 41834, BT HMERE. AEHHEREMRY T —1T
#5ViHLambda, FEAR RAVES. BN K, HHRPUEM T —A &K 3 HLanbda, 5812, &5, H
12F G — AN e R 9R fHLambda, 19RIR&LLEHE 21,
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HER

4 5 3 ) Stream<Integer>

e
"o
9

12

reduce (0, (a, b) -> a + b)

Integer

B 5-7 f#FHreduceXii KB FERF

Pra] DME A 5125 iR IX BACID B fwid . fEJava 8H, IntegerZRIIER T — it &M sum 7 2R 4 A
HORM, XIGHRBABER, HAEKREHLanbda’s [F—BAHS T -

int sum = numbers.stream().reduce (0, Integer::sum);

TAIEE
reduceitH —NEBBME, EAREZYIGEHE, HE2ERFE—0ptional X %:

Optional<Integer> sum = numbers.stream().reduce((a, b) -> (a + b));

Jtt 4Bk —40Optional<Integer>Me? HEHMTKAEMITEREIEN . reduceffEIkIR B H
A, FUNEBAVIEE. X N4 BT — M optional X B, LARIAMATREARAEAE. AT
EE HreduceltGEfiift 4 o

5.4.2 BXEMZ/ME

JEik, REERALHA] PR R R E AR ME T ! AERATRE B W R RIS 3 reduce kit B iRt
RKEECNITEER . IEWRATIA 21, reducefZZ M NS4

o —MIIRIHE
o —MLambdaXACPIMATCR G AR IF A — D HE
Lambdaf&— 020 FUINEIZ AT B B3 rh RN e R B, WE5-TRR. BBk, (RTE—ADEEM D ITR

AENZIR 0] i KAE R Lambda. reduceffE & REFEMULT T —yea, A NEiHc e, B
ANFIEFETE ! AR DUME N X reduce kit S A B R ME, a1 EI5-8R.

Optional<Integer> max = numbers.stream() .reduce (Integer::max);
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HiER

4 5 2 ) Stream<Integer>

reduce (Integer: :max)

e
e

Optional<Integer>

B 5-8 —MNHABRE—HERKE

B ER/ME, REZEEInteger .minff%hreduce Rk #HInteger . max:

Optional<Integer> min = numbers.stream() .reduce (Integer::min);

PREIRW AT LS fLambda (x, y) -> x < y 2 x : yiiAf&Integer::min, RNidJF#H LE S,
AT AR T reduce BAE I EARFERE, WIMI%5. 308 !

M5, 3: HL

EMfmapFlreduce HVEH—HR HH £ DA ?

Bk BRUGEAE, URAT PSP R TR T 1, R reduce s kKM, XA TH%
TR g4 &/ R PIvE S (8

int count = menu.stream()
.map(d -> 1)
.reduce (0, (a, b) -> a + b);

mapMlreduceHEZE H L Nmap-reducetiz, KGoogle H'ERIMITMEHMRIMHLL, FHNER
BoIHAT . EER, EFARDRNMER 7N Ecount 7ETHRIFER P wRm A4

long count = menu.stream().count();

AL TS 5 H 1T

ML T RIS RIZ LB AR, A reduce MFAAET, XEFIEABAHEAMEE 1, XikW
HRSEHAS LEF AT IAT reducetfE. MIEAAASRAG] 7 EHHILZ A B sun, RARMAR S I
AT RARIMN TR, ARATRE S R BLERRESE IR 1 IFAT AR R IGPERESETH U XA AIF
TR E S —MINE: A, SBORM, REHEAIFER. (ARXFERIREE R e e A —
T o URAERTE G B 0 30/ & R SOR MR 2 7o (HBLE B2 ZAR S, A AR [ S0
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SO T IAT IR UL IERE — 2. IRFE MR, XIERreduce ikt (RIGHAEHTE
AR, fE R T TR IAT KA, AREAI L FAREE: stream () AR T

parallelStream() o

int sum = numbers.parallelStream() .reduce (0, Integer::sum);

(HEIATHAT R BAS B EAT — 200, BATHIG 2 10RIERE: (%545 reducefLambdaAs GE B Btk
& (nseplAe ) T HERAE AU 2 4 A AT DAL R AT .

FIHACNIE, RER T4 A IntegerWHZAE T MHRA, WP RRAME, SRR ITTERRAD
o URISTES. 6 TR R, W WlsumMmax 5N B 175 RT DLk IWLIH 298 p) A f T — s L. Fkdfile
EN—EmR IR —ME R Hcol lect HIERIHL . Flln, WIERARAEFL AN ZE »H, W] ie
MHA N — MMapli A& Integers

TdRfE: BREMERE

WEAER TIRZMMEE. F—EREEREL R, hH R EAEMES A BRI e
StreamftffiparallelStreamil i) PLSZILIFAT

AR, TV N AR UL SR IR, HUR AT ARSI 1o ARAT AFE — KRB AR R, Ffilter
WL —REA, X R M map KA R E R, RJareduce S5 LAY E A, X4
PR E T DOMTEAT . (HRX AR RAE I FAMIA . EATT7 ZR AR I A AR IE A A 2 1) L

# Wimap Bl £ 11 te r SEHRAE 2 WA P REUEE— AN K, IFER R A RI0B NS R . XL (E
TR TRE N EATRAE W EPIRES (B P R A I Lanbdasi 7735 5| FHBAH W AR o

{Hifflireduce. sum. max%FRIEFRENHIRERRZRLGR . £ LHAHLT, AEIRSIRD. £
PTG 5 Bl R — D intBidouble. NEWLHHZDIURELHE, WIREHMLH T,

R, WilsortiidistinctFIE—TFHAHM £l terfimapZAZ ——H R B — MR, AR
=N CRTEERAED (B — N IREEA DO AT P HE e A B 28R I 05 B RIS S A i P 2. 451
n, HeREE SRR TR AN T X Ja A Begs fa R I — AN ITH , X 3R AF A il EOR 2 TN
ZUTTR LR BOR TR AT, sl Be A Wl GERUER B it aWe? e R =R KR A, H
BopE IR RATEAAE) o FATEXLRAE AR ERAE.

RIUE B 2 TARZIBRIE, W DRI R 2 AR A B A . R5-1E45 T2 5P e, fRAT
PAE TR — il — N RSIRSEE — T,

F5-1 A1 ERIE R &g lE

BefE bS] AP fER KRR/ mED BB R
filter o i) Stream<T> Predicate<T> T -> boolean
distinct i) R A -TE 5 Stream<T>
skip i (RS-0 Strean<T> long
limit ] (R A L) Stream<T> long
map o ] Stream<R> Function<T, R> T > R
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Btk bl A EEic) ERRRE/ R ED B U IR
flatMap (8] Stream<R> Function<T, Stream<R>> T -> Stream<R>
sorted L|_I|‘F|J (ﬁ;l)\;g—%%) Stream<T> Comparator<T> (T, T) -> int
anyMatch 2R it boolean Predicate<T> T -> boolean
noneMatch it boolean Predicate<T> T -> boolean
allMatch Pt boolean Predicate<T> T -> boolean
findAny 2R3 Optional<T>
findFirst it Optional<T>
forEach Pt void Consumer<T> T -> void
collect 2R3 R Collector<T, A, R>
reduce i (HR&S-F ) Optional<T> BinaryOperator<T> (T, T) -> T
count PRt long

EZHETHEEREER [ BITXT] : http://www.sxpdf.com




5.5 fFiESEER

AT, PREBIEA PR TR EIRAHE L. BATRE —MNAREMAR: $UTRZ LS R AR
%g%?%ﬁAﬁﬁ@&ﬁéﬁo%%Mﬂ@?&MEaazﬁﬁﬁTﬁﬁ,@%mﬁaa%%ﬁ#Fﬁ
(1) H201VEREVTER S, FHEZ50HT MERIE) .

(2) A2 5 AW LE AR )3 AL ?

(3) EHFTA KA TEIMMZ S R, HIZEAHT .

(4) RIEIFTA R 5 AR5, BT HET

(5) AEA G RARIEKETAER?

(6) FTEPLEVELERINF IR 5 LI AT A 5 0

(1) ARG, S g% /07

(8) EIR 5 B/ NAL ) -

5.5.1 4. X5 RN S

LN 2 REAFRRAIEE, — /P TradersfTransactionsfI%)#:

Trader raoul = new Trader ("Raoul", "Cambridge");
Trader mario = new Trader ("Mario","Milan");
Trader alan = new Trader ("Alan","Cambridge");
Trader brian = new Trader ("Brian", "Cambridge") ;

List<Transaction> transactions = Arrays.asList(
new Transaction (brian, 2011, 300),
new Transaction (raoul, 2012, 1000),
new Transaction (raoul, 2011, 400),
new Transaction (mario, 2012, 710
new Transaction (mario, 2012, 700
new Transaction (alan, 2012, 950)

TraderfTransactionZBHE XU

public class Trader({

private final String name;
private final String city;

public Trader (String n, String c) {
this.name n;
this.city = c;

}

public String getName () {
return this.name;

}

public String getCity () {
return this.city;

}

public String toString() {
return "Trader:"+this.name + " in " + this.city;
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}

public class Transaction{
private final Trader trader;
private final int year;
private final int wvalue;

public Transaction(Trader trader, int year, int value) {
this.trader = trader;
this.year = year;
this.value = value;

}

public Trader getTrader () {
return this.trader;

}

public int getYear () {
return this.year;

}

public int getValue () {
return this.value;

}

public String toString() {
return "{" + this.trader + ", " +
"year: "+this.year+", " +
"value:" + this.value +"}";

5.5.2 fR%
RAAE T ARG b . FRT LA B ARO0t 1240 T 22 R O B AR TR S . A
REDIBES-1 #1201 LRI 2 5 F45 5 BT MBS ED

List<Transaction> tr2011 =
transactions.stream/()

.filter (transaction -> transaction.getYear() == 2011) —%filterfiili— MEIASRER 2011
.sorted (comparing (Transaction::getValue)) — R IRAE G AT HE
.collect (toList()); —BERMstream T I JCRIES]— M List

FREDI H5-2 42 5 BHSAEMRLE R Rk 1 T it

List<String> cities =
transactions.stream()
.map (transaction -> transaction.getTrader().getCity()) RS A G AR AL 5 T
.distinct () —— R E A A 3R 11T
.collect (toList());

lnal

XHEIEA —AHH: KAl Efdistinct (), Bftoset (), RFEMSICRFEHNES . RIEH6F T
= TRBIEZHRALR

Set<String> cities =
transactions.stream()
.map (transaction -> transaction.getTrader().getCity()
.collect (toSet());

RIBFEHE-3 ERITARE TEIMKIZ S R, Ik H
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List<Trader> traders =
transactions.stream/()
.map (Transaction: :getTrader) — NG TR 22 5 B
.filter (trader -> trader.getCity() .equals ("Cambridge"))
.distinct () TR EEMTES
.sorted (comparing (Trader: :getName) )
.collect (toList());

XA RIREE 5 A R Ak A4 AT HE

—UEFERAL TSI AE 5 5

RIBFEH#E-4  REIFTER S RS TH7 8, TR HE

String traderStr =
transactions.stream()
.map (transaction -> transaction.getTrader () .getName())

.distinct () =BT R R 244
.sorted() 0 A e BT HE
.reduce("", (nl, n2) -> nl + n2);

BN ST, BE - DRITE A TERGEREIString

—RETEA 5 kA, sty

TR, MRS BRCEA S A 45 B R R, RRIE AR R — B string Xt
%) . To'ET, REES N ENRAERTT R, BRI joining (AARIS 2

StringBuilder) :

String traderStr =
transactions.stream/()
.map (transaction -> transaction.getTrader ().getName ())
.distinct ()
.sorted()
.collect (joining());

RIBFHS-5 ARALH RRMEKZETAEN

boolean milanBased =
transactions.stream()
.anyMatch (transaction -> transaction.getTrader ()
.getCity ()
.equals ("Milan"));

e MEfL# S anyMatch, Kjﬁ:

RIBIFEH5-6  FTENEIEESINFIIEZ 5 53 1A 52 5 8

transactions.stream()
.filter(t -> "Cambridge".equals (t.getTrader () .getCity()))
.map (Transaction: :getValue) ——HRIIX LT 5y (128 5 B
.forEach (System.out: :println); ——fTEIEEME

LB QMRS 5) B FITEAT IS 5%

RIS T AR ST, RS HES b

Optional<Integer> highestValue =
transactions.stream/()
.map (Transaction: :getValue) —FRIEIRE 5 138 5 B
.reduce (Integer: :max) ; A R R R B R AR

RIGEHS-8  RIZ HHIRANIL S

Optional<Transaction> smallestTransaction =
transactions.stream()
.reduce ((tl, t2) ->

tl.getValue() < t2.getValue() ? tl :

t2); —

W R E RN S A S, KR
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PRIETT LUMAS BE T i SCRiminMmax 7%, ENTA L% — M ComparatorfE NS KL, 5 iH 5 R/
B KB I 2 LR

Optional<Transaction> smallestTransaction =
transactions.stream()
.min (comparing (Transaction::getValue));
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5.6 BUER

PAERTIEE 2 1 7 LM reduce B TH R P U R LA . B4, JRAT DR T XA S H A 34

H:

int calories = menu.stream()
.map (Dish::getCalories)
.reduce (0, Integer::sum);

KBTI 0, EA — MRS RERRA . B Integer BB AR R — AN EIRHRAL, FHEHTR
Ao BUER DAVEZAR T HIZAE MM sundiik, SAZEL?

int calories = menu.stream()
.map (Dish::getCalories)
.sum() ;

HGEARRER . FEE Tmap HiESHE R — N Stream<T>. BARMHFHFIITTE ZInteger R, {H
Streams$ H&A T Xsumik. AAEEAEWR? i, MRE —MEimenulBFEStream<Dish>,
RSN SRR A AR & . (HATEIH L, Stream APIIRIRME T JRIERBIGAFIL, E1 10
HUERA T

5.6.1 JRIGRBIFKRL

Java 85| N T = ARG AR ALEE R AR HIX N A @l: IntStream. DoubleStreamfll
LongStream, AR FFIICERIFH ANLInt. longfdouble, MIMEESR T RS HREERA, M EO
TR 7 AT R HEUE IR L HT T, BB E AR sum, R BV K ITER Fmax. MHAMNEH L E
B AR B A T 3 RN R TV ECE AR, X LR R R R FEAE T R 2k, TR e MiE s &2
e ——BIZ L int flInteger Z AR ZE R o

L B BIBUER

P R AR AR 1% FH )7 &mapToInt . mapToDoubleflimapToLong. X477 yAFIFIH i fmap
TR TAE T —FE, REAREATREIFZE — MR, A ZStream<T>. FlUl, FRAT MG R XA
mapToIntXfmenu A HRA.

int calories = menu.stream() IRl —4Stream<Dish>
.mapToInt (Dish::getCalories) —iR[El—A~IntStream
.sum() ;

XH, mapToIntSNEIEXFIRIE (F— 1 Integer®R) , HiRE—4IntStream (MAE—
NMStream<Integer>) o AREWH AT LA IntStreamiZ O E X sum ik, SREERMT ! iF
ERE, WRALTH, sumBiNREI0. IntStream® > HFHAMAI A {H 5L, Wmax. min. average
farey

2. FeHImx B

[FFE, —BA 7THMER, Rolaeatit e mdER . B0, Intstream BERAE R G/~ R LG
¥: IntStreamMimapflEHE2 FLambdadb 2 int iR [Eint (—AIntUnaryOperator) . {H&
PRATRERR B AE A — 2R ME, thinDish. Ak, RFZEVIMstream$s A8 IMARLETE ™ SLHE. 240
JRUGTR s — B (A int# SR — M Integer) , A LM#E Hboxed ik, WIFFIR:

IntStream intStream = menu.stream() .mapToInt (Dish::getCalories); ——¥stream FENEEIR
Stream<Integer> stream = intStream.boxed(); — I EER NSt ream
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RET — TP B S, A7 EEH AT B A By — D — AR, boxed LHA M.
3. BiA{HoptionalInt

RFMBANFIRE Z, HAEE—NERME: 0. B2, WRREHIntstream P IR KGR, #HE
WAET T, BUONORE RIS R WX 733 J0 3R PR AT B B B P2 0 e ? AN 1
OptionalZl, X2 NAURNMEFERNFENER. Optional (LA HInteger. String%&%
KRS HA . R T =FRLGEREE G, 9 5H — 1 optional [RIGRAFHEMA: Optionallnt,
OptionalDoubleflOptionalLongs

i, ER B IntStreamF R AILE, AILLAHmax 7%, iR F—40ptionalInt:

OptionalInt maxCalories = menu.stream()
.mapToInt (Dish::getCalories)
.max () ;

WAE, WRBESIERE, REte] LRt optional int 2E X —MERME T -

int max = maxCalories.orElse(1l); IR R RERE, BB KE

5.6.2 HETEHE

MBI AIER, B —NEHROREESFEERE . i, RS REEAERIA100Z A . Java
SHANTPNA LT IntsStreamfLongStreamPi /718, WBERIXMIVEHE: rangefl
rangeClosed. EXMANTTEHRSE M SHEZEBE, HoANASEEZERME. (Hrange MILE 4
WAER, TMirangeClosed &4 . iEHNTKRE — M+

IntStream evenNumbers = IntStream.rangeClosed(l, 100) ——FORVEE (1, 100]
.filter(n -> n % 2 == 0); —— M 1F100 FIEHI
System.out.println (evenNumbers.count ()) ; —M1 Fl100 AH50MEE

XHEIBANTA T rangeClosed FRAEMIBII00Z MK ATE T . Ear-tE—Am, RERT DUsERE
filteriik, WM. 3HAOVIEERA AT EMTHE. SE, RSERMRAHcount. BN
countse—M&uEElE, FTLLlESAER, HiREIZE R0, XIEZA13100 CRFEMHED S ETA SR
B R, BT, mEKHIntStream. range (1, 100), NERE SR 49MEE, F ANrange
AN REN.

5.6.3 BUEWMMNHA: AR

IAERATRE — NE— S LEIB T, AERIUE — A BUE R UL 2 H 8 o8 1k 253 B i R 5k
WRAREEZIXABRER, AT 55 e B — 2 B

1. sk

Mot a2 CRIERR R = o0 We? BAEHEIBIMAT. s N OmEeER b, R T2,
WA R R IR R R I T R =t (a, b, o) WiEARa * a + b * b =c * ¢, Ha,
by cEBREEE. Hlw, (3, 4, D E—HERNIARE, FA3 * 3 +4 %4 =5 % 589 + 16 = 25,

XRER ZnHE oPRA . filhn, (5, 12, 13). (6, 8, 10)F1(7, 24, 25) & HRAIANE. ARG
F, BOEAHER I IE 2 B = MBI = 400K, tnE5-9Fx.
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a*a+b*b=c*c

B 5-9 ‘A (BikEhiErEE)
2. RIN=ZT0H

WMo, BEANTFWR? B X —D=70. BRI SIBEREE X — Mok =8, HX
BARAT DME B = A CEMint i, ilnew int[1(3, 4, 5}, RFERAME G, 4, 5) . WEMR
Al LA RS i AN TR T .

3. TREROSLIAE S

BEB NIRRT = 28 R AT afllb. BAME TRV R — A A RER? REENRa
* a + b * bIPF MR REL, i eRE NG ——AEJava i DIE Fexpr & 1.0%#

o WREAREBH, AR VAR IRTLLH f1lter BERBRXANER (RIS TR0
R FE AR BN A

filter (b -> Math.sqrt(a*a + b*b) % 1 == 0)

{5 B RS a4 T — M, 3 HstreamdRft TOMREHBUIME, £11terks FikHRLETT LIS at
A B . IR AEfEAEMath.sqrt(a * a + b * b) % 1 == 00X —ATREANH., FERK,
ER—FiRMath. sqrt (a * a + b * b)EEMLERERREBINIE. METFHREILE RS T /5
9.1, XANFMFABSL (9. 0ZF LD

4. B =nd

TEFRRZ 5, IRFIIEafbREM AL — M IEFIIH G . BIEREAE =70l K0 LI Hmapt®fE, &
N HEE TR TR s — 2 B A

stream.filter (b -> Math.sgrt(a*a + b*b) % 1 == 0)
.map (b -> new int[]{a, b, (int) Math.sgrt(a * a + b * b)});

5. HERbE

MEFIEE Y IAEAR TR B R E. A4 AR, Stream.rangeClosedibARA] PATESS E X [H] P A2 B,
—NPUERL. R DL BRI EUE, X B & 131100:
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IntStream.rangeClosed (1, 100)
.filter (b -> Math.sqgrt(a*a + b*b) $ 1 == 0)
.boxed ()
.map (b -> new int[]{a, b, (int) Math.sqrt(a * a + b * b)});

THER, IMEfilterZ J5ifboxed, MrangeClosediZ[AIffJIntStreamEH—
Stream<Integer>. Xs&R AMRKImape AMFKIEENICRIRE—NintHH. MIntStream® Hmap
FER BN BN CRIRE S — N int, XAARRAEER ! R IntStreamfmapToObs /7%
MEE, EATESRE AN SAE

IntStream.rangeClosed (1, 100)
.filter(b -> Math.sqgrt(a*a + b*b) $ 1 == 0)
.mapToObj (b -> new int[]{a, b, (int) Math.sqrt(a * a + b * b)});

6. ERE

KA DR At Talfl. e, RECKaiE, Rth 7 —Da BUERA B .
AR GX A RS ? B — e, IRTEENa B BUE ! BRI IRTT S0 R TR

Stream<int[]> pythagoreanTriples =
IntStream.rangeClosed (1, 100) .boxed()
.flatMap(a ->
IntStream.rangeClosed(a, 100)
.filter (b -> Math.sqgrt(a*a + b*b) $ 1 == 0)
.mapToObj (b ->
new int([]{a, b, (int)Math.sqgrt(a * a + b * b)})

I, flatMap ABARIFENR? 55, G NN1R100MEE T8 FE KA Ka . AN %EERa
B, S — = odun. ZRMaf a3 =i, Maff— A HmamrR. flatMap ik
TEMER I R, SRS RTA A B = o B e A — AN . IXFEREA 3 T — A = o8, i EE
B, BAVCoMVERIMUR T a®1100. %A DLEFHMNIIFGE T, SaiEmEZ =08, 6, 4, 5) fil
(4,3,5)

7. BITRIG

BUEARTT CLISAT Ao T 58, JF BT ORI BRAT AT T A B L imd e, B0 PR 8 A EAR AT 223 [m] 22 /1>
AT

pythagoreanTriples.limit (5)
.forEach(t ->
System.out.println(t[0] + "™, " + t[1l] + ", " + t[2]));

XZATED:

3, 4, 5

5, 12, 13
6, 8, 10
7, 24, 25
8, 15, 17

8. RICREMEELFG?

H TR IME I A R L H, BUARE SR UCT R . AR S N R i — Rl RE 702, Se A BT
BRI =78 (a*a, b*b, a*a+tb*b), RIGHEIESTE KM :
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Stream<double[]> pythagoreanTriples2 =
IntStream.rangeClosed (1, 100) .boxed()
.flatMap(a ->
IntStream.rangeClosed(a, 100)
.mapTo0bj (

b -> new double[]{a, b, Math.sqgrt(a*a + b*b)}) 7R = I
.filter(t -> t[2] & 1 == 0)); ——TCH A=A TTR L AU L
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5.7 &R
R, BAICELIRME, B TFREHELM AR EIEFm KmE R N. BB NE, RELE:

Al streamJVEMNRE AR 1o BEAL, FATES T U0 ARG Bl Vo U BB it . (BRI RrIJr
AL ! RN AW EFF . B SOk, 3 AR R Bk G 2 TE BRI

5.7.1 HMEGIER

PRATLME S ik Stream. of, JEM B AEEE M. B UERZERRENSH. Flw, DIFR
M EEE I stream. of QI T —NF4FH . W5, AT LR TR R EHOVRS, B DN TETHIK:

Stream<String> stream = Stream.of ("Java 8 ", "Lambdas ", "In ", "Action");
stream.map (String: :toUpperCase) . forEach (System.out::println);

PRAT A empt y 3 2 — 200, @R s

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

5.7.2 HEHABIZER

fRuT LM &5 Arrays . stream \NBAH B — MR . BEZ—DNEAE NSEL B0, KA LUE—
A RIGRR  nt FIBEHE SR — A IntStream, W FHR:

int[] numbers = {2, 3, 5, 7, 11, 13};
int sum = Arrays.stream(numbers) .sum() ; A4

5.7.3 HIXHAERIR

Javar F T A BESCAR 45T /0EEIINTO APT (HEFHZE 1/0) CEHr, LMEF|FStream API.
java.nio.file.FilesH IR L FE LR SREI—AN. B, —AMREEHB 72
Files.lines, E<iREl—/ANHEE SR MEATHRII AR R ERRIES MmN, /R BUH
EANTTEEE A XA 2 0 A R 1A

long uniqueWords = 0;
try(Stream<String> lines =
Files.lines (Paths.get ("data.txt"), Charset.defaultCharset())) { —MEEHBhKMA
uniqueWords = lines.flatMap(line -> Arrays.stream(line.split (" "))) R AR
.distinct () —— M R A5
.count () ; B HH 2 DB A F R

}
catch (IOException e) {

U ST T SCA IS H I T DA b B
}

PRI LME I Files. linesfEI—M, HA BN IGRE LS EXHFFRI—1T. K5, RATUX Lineid
M split HIERATIR 0 I o ROZIER R, (RZUHT A £ latMapr= & —AN P RS R, A2
R ATHER DRI . &G, distinctMcount iEEEER¥, BEUR A L0 & AHEIE )5
1]

5.7.4 HERBERRK: QI2TLRR
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Stream APTIRHELT NSRS T RMNEE A BUR: Stream.iteratefllStream. generate. XH A
PERT LG BT S TG PRI . AME e 45 & G s R IR A [ 58 K/ . HHiteratefigenerater™/E
P2 e e MR EUZ T AR E, b mT PSS B RHHE R & — Bk, MiZfEH1init (n) RXFIX
FRAUIMCABR S, DAREGFTED TG 55 2 AMH

1. &R
BAVHERE — N iteratelMIfHiBH T, SRI5 FMRE:

Stream.iterate (0, n -> n + 2)
.limit (10)
.forEach (System.out: :println);

iterate MVEERZ—MIIGME (EXHEAZ0) , FH —/MRIRNHERA 4 FHHME L

Lambda (UnaryOperator<t>FM) . XH, A HLambda n -> n + 2, REIFEFT—NLRML
2. Bk, iterateFVEAEM T — AN IEMBEIIR: W — N ICEBVIMGE. 25N 2 KA BUs i
{62, FN L2 RERHFMES, DI, XfiterateB/ERA LEINFR, B AL REBRT /I —IRM
Mo WER, HEBERAER—NTRRE—XMNREALS R, FRAERLEFIER, TRUKEHE T %,
BATHXAFET AN ENIRATRT AT e R, X RAE S Z A — OB X . BAMEMA Limit
?fﬂéfz%ﬁﬁgﬁ%ﬁd\o 1% Rk T HTI0MESE . SRS T LU A forEach & fE R IE TR, F5

ITENEA TR .

— kU, AR ERIR AR RIVMERIN RN Z M iterate, HWAI—RFIEAY: 1H31H, 2A1H, &K
BeRHE. KE—DHE— FLRIRM ] iterate BT, WikI5S5. 4.

M5, 4. FEFHRTHFS

W INE & LS M RFESR S . N IIX AN B B ) —3# 5. 0, 1, 1, 2, 3,
5, 8, 13, 21, 34, 55--HFHIHFIGHIHAN T RO, J5eRREANEFH# 2 AN 72 Fil,

AW BT )T S AL, R R A S S A B e M B R B (0, 1), (1, 1),
(1, 2, 2, 3, 3, 5, (5 8), (8 13), (13, 21) -

TRIME S5 72 M i terate TiEAE RAER AT TTH P51 I ET 20N TEE

EBRATEIRANFIE ., H—DNEE, iterate FIEEEZ —MUnaryOperator<t>{ENSE, MR
TE—ME (0, D) XFERIJCHR . RGP GXIRSUE LB R ) A — NP o R R AR
Fotd. B, new int[]1{0, 1} WAL VT ERMNFFHI 0, D PHE—PILR. Kilfkiterate
WaRERIEIL I

Stream.iterate (new int[] {0, 1}, 22°?)
.1limit (20)
.forEach(t -> System.out.println(" (" + t[0] + "," + t[1] +")"));

TEXANMEE R, VR ERTE R 22 2RI &4 . HIdE, iterateIXINT ML E K
Lambda.

B

Stream.iterate (new int[]{0, 1},
t -> new int[]{t[1], t[0]+t[1]})
.1limit (20)
.forEach (t -> System.out.println(" ("™ + t[0] + ","™ + t[1l] +")"));

CRUMT TAERIME? iterateTBE —PLambdaskfiE FEMIcE. T H G, 5), HESoEE
(5, 3+5) = (5, 8). F—2&(8, 5+8), HRIX/MEX T ? 45— Aoed, HESRoE&
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(t[17, tlo] + t[1]). XALAHXALambdas®it®: t->new int[1{t[1l], t[0]1+t[1l]}. BFT
XEACES, fREEAER T FEAI0, 1), (1, 1, 1, 2), (2, 3), 3, 5, (5, 8), (8, 13), (13,
21) BV, WRAR RARFTENIE S 23RN 325, 7] UAE Fmap3t BUEAN e R S — A e &

Stream.iterate (new int[]{0, 1},
t -> new int[]{t[1],t[0] + t£[1]})
.1limit (10)
.map(t -> t[0])
.forEach (System.out::println);

XA e A ey 0, 1, 1, 2, 3, 5, 8, 13, 21, 34--
2. AR

Hiterate 5IERML, generate FEEWAERIEF AR — N TLIRT. Hgenerate N EKIKIHEEAHi4E
BB BR B . B2 — A Supplier<T>2KH HLambdaR (EE M . TRATIEHKFE — a1 B (0 IV

Stream.generate (Math: :random)
.limit (5)
.forEach (System.out::println);

RBAER A AN, P AR L2 (B (I BEHLURS BE . Bildn, 384T — RIS 21 1 R 45 R

0.9410810294106129
0.6586270755634592
0.9592859117266873
0.13743396659487006
0.3942776037651241

Math . Randomff & A AR BHEE A . [FIRE, AR LA L imi € 759 S RIS A AN, 15 R =
TRRK.

PRATREAEHITE, generate HVEINAT A&, AMEHMMERIIE (FEFIMath. random 5 EGI D &
TRER: EASTEARAT T ICFATFE, PAALUETFEAE A . (AN A — e R TREN . R0] DLA)
AR HE R, B DUESOIRES, IR AR AR T — MEREH . 254007, FRATE = Wi A
generatef@NL5. 4 FI2EW N TES, EXAEAREAT AR iterate AR IMNELE —F . (HIREEL
)=, TEFRATARAS ARSI ALY R A2 4. BRI N PARISASOR N T WA R, NRE
BERAERY RATSAE T P — D XA A A AEIER, PLRIEAT R

BATERXNEFH S Int St ream Pt B G S FE B E RIS . IntStreamfigenerate HiES % —
AMIntSupplier, MAZSupplier<t>. a0, A PLXFERA K — N2 1R TTR:

IntStream ones = IntStream.generate(() -> 1);

PRIEFEIFEP CAFED], Lambda o VF/ROIE R EEE DL, REEEB R A L s alst ol L. R
WA DME N HXFE, @i IntSupplier#BE A E X getAsInt HiERREZIBE— MR (BARXE
B LG TS 1, WIERGE) -

IntStream twos = IntStream.generate (new IntSupplier () {
public int getAsInt () {
return 2;
}
)i

generateJ KL 4 € BLRIR, JERE I HgetasInt yik, MEXANTIESZRRE 2. (HiX BAEH]
IR 44 A Lambda ¥ X 07T, P44 8] DU 7 Bog SCIRES, TR AT BLfl ge tAs Int J5 2RI
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KRE—AEIERRBIT . IRIE4 Wi (T Lambda il 3A BIVE A EA018E BUB TR .

[l 2 3E P AR B AR ST b, VRO 5 BN — N IntSupplier, & EAUAT—BHME (RAFAEIRZS
t, DMfEgetAsInt HERIME T 00, BLAh, £ T XA ERNEK, EEEF Intsupplier PR
Ao T AR AL A T S — AN R P IR 8] R — AN AR Int Supplier:

IntSupplier fib = new IntSupplier () {
private int previous = 0;
private int current = 1;
public int getAsInt () {
int oldPrevious = this.previous;
int nextValue = this.previous + this.current;
this.previous = this.current;
this.current = nextvValue;
return oldPrevious;
}
}i
IntStream.generate (fib) .1imit (10) . forEach (System.out: :println);

T AR B T — A IntSupplierfISEfl. HXT ZAMRIPRE: EAEWASLHIALRFICR TH—4
LR BTN 2 [T PN T . getAs Int BN 22 GRS, AR A IR 258 )
. M2 T, fEfiterateM7TENRAEARR: EERABRIARE, EARKIEARN 2088
fITed. RORAESETER T EE], IRBOZIGZRMARRTTNE, MEIHTALHR, JRRFRE IR IEW . T50E
B, BONIRAFR & — AN TERRIE, AT AS U A Limd t B ER AR B & KN B0, Kim#lE GXE
fEforEach) FKIETHE T 5. FRE, IRAREXEMRAIMHEEF BUHZ), BOVITA TR 2ALH, TiX
AT A TEA L, !
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5.8 /NG5

X—FRK, (HRRAWER! DAEIRAT U St b 3L & 1. b, SR ARAT DL vl Hh e 8 5 44 1 5L
AL A M. BEAh, URATCLEMIMIIFAT . DU AR A & rp 22 3 (R O B 2

Streams APIA]PAIASE ¢ BHEACFRAT ). & F R ERAE BAs E R 5-1,
PREJLMEF filter. distinct. skipM1imitXFFMmEAY)F .
PRE] LUE Flmap 1 £1atMap iR BUE FE Huf ) T & .

PRATLMEH findFirst M EindAny HEBERRTRCE. AT HallMatch, noneMatchAll
anyMatch /7 V1L IC A4S € (118 1] o

REETTEHARMI 1 B PRE G R R b v h AR, B b AL PN AL

YRR LRI reduce TR it A BT TG EIEARE I — AR, Bk AT s i Koo .
filterMmapE iR ICRER, ENIFAFMAEFPIRE . reduce SRl EAAMIREA RETHA H—
ME. sortedMdistinctZEBRIEREAMIRE, FOVEANH ELHR P I TR EAAREK A fER
Bl —ANET L. X P ERAE ROV RS BAE

WA =M EARR R IRZETIRL: IntStream. DoubleStreamflLongStream. EAITHIEAE A
N RRRAL o

WA AT AN A5, W ME. . XL iterateGgenerateE e A
TEBRIL A A ] 5E K/ BT o
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® 6 5 HRWESE
FENE
» HcollectorsFAIEAME AL
o BRI IHL N —ME
o LR HARIRFRAE B
o RS IX
o PR ECHKH E RS

BAERT—F R 222, JnT DU AL T30 e S B IR b B AR & 1/J\TU~TEJava 8B VE AL ME X it
ERIBIEEIEARE . BN R EAE: P (Wfilterdimap) MZ&uEElE (Wcount.

findFirst. forEachflreduce) . Epllﬂﬁéﬁfju\%%iﬂé B — NN — . IR EEEREAR

SUHFETL, HHEMRE MK, SR, KintlESEAER, DA — AR AR, B aniR F
FI R R ICER . EATEE ] LUE Tﬁﬁ%ﬁ%%ﬂﬁﬁ%ﬂﬁﬁﬁl'ﬂ

BioafgiamfgEsmdh Hidcol lect & umigfE 1, AN EEZARIEStreamH ARG G H—
Mist. fEAER, R KIcollect @ —NMALEAE, #iffreduce—HEn] L2 KM MENE NS
B, Bk BRI — MO e R, BRIt g XHificollectoriZ MR E XK, KEILX
/rCollection. Collectorflcollect 2iREEN.

T —EEREE T, BEMRHcollect MRS REW AT 4 .
o M= GHIRL U, REZETHIFELSHEHM GRFEl—/Map<Currency,

Integer>) o
o B G HFRS P : SRS (GRFEl—/"Map<Boolean, List<Transaction>>) .

o QEZHH, LWL 50 A, Raik— DB it A st 04 (R El—/™Map<Boolean,

List<Transaction>>) .

WG ? R, BAVGERE —AFIHRERNHT. B2 —TF, G — 1 HTransactionflHList,
ﬁ%*ﬁi;ﬁgi%Xﬁfﬁlﬁﬁ 3. 1R Lambdalf) Javay, BRSO Fh (8] 5 1 A SIS SR BRIR DR, A5
THIX

REEFEE6-1  HHRS AR 5 #2 R B T4

Map<Currency, List<Transaction>> transactionsByCurrencies =

new HashMap<> () ; BT R G M IMap
for (Transaction transaction : transactions) { ——i%f0TransactionfList
Currency currency = transaction.getCurrency(); — 4 TransactionfJi&m

List<Transaction> transactionsForCurrency =
transactionsByCurrencies.get (currency) ;

if (transactionsForCurrency == null) { — Ry HMap T EEXF M HE, el —

transactionsForCurrency = new ArrayList<>();

transactionsByCurrencies

.put (currency, transactionsForCurrency);

}
transactionsForCurrency.add (transaction); — ¥ MATIE ) I Transaction A — M TransactionfList

AR ARE A 20 ) Javafe 3 51, FIXMZR U R] RESEIT1Y, AN AR AURIN, MHOX A fay B — R
A ERZAUD. FREERR, BUERIEERARE RS RILHH KA ESE R, R AR
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RBERT 4R “EHRPL ST AH, 7 REAZEF2%F], Hstreamfcollect HiAN—
ANEEARICollectorS 4, MR UL —AESLELE AR I 4h B, i HAEEH L —F A
toListHIRFRIEM T ¢

Map<Currency, List<Transaction>> transactionsByCurrencies =
transactions.stream() .collect (groupingBy (Transaction: :getCurrency));

XHEMEARZ, WE?
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6.1 WsREREN

Bl — Mo FiE R T R IR AR N T4 2 AR — D F 2 MR TR A ENSER— “Mi
fFa” , MARBEOCPATHRSD B —— “affe” . £ LT8R, F#Scollect HIEMSHE
CollectorfFZEHM—/SEHL, WHLE%StreamtP L HMIL Bk, E—E B toList 2 “IZIN
PN TCRAER—NIR” 3 EARHIF, groupingByWtHE “A—MMap, BEREZE (H2M) #l,
E N2 AR TT R FIR”

LR PN, 1R AR I DOt NS T/ 2 2 2 REMIA A&, 1823
PR PR A B ME D 32 . SEMELES . SEHEB . AHELZR, BRGSO RN b — NI R & st vT UL
HSESRIIRE T, ARSAE6. 3T ERE.
6.1.1 WESHERLIEL
WU £598 3051 H T 075 B R BGERAPT T () 5 —AMipkt: R E e mMmE M. kaAEFa M, OVAHE
A LA R HLE L collect HISRAE A REESHINRHE. HRAMMYL, XM collect AR

R R R —ANHLEAE (HcollectorREBHML) o K617~ IR LI#RAE BT TAE AR #o—
IS RS —FE. ElRP RN ITER, HHikcollector#TANEE,

@ ’ A
Q‘ s | — A AA /\
@. N 2

@ i © i mmarEm
3 B /% Bt

B 6-1 EEMNZHEKNRLEE

—BEKUL, CollectorXTEERM M — M B (R Z I S AMEBUL M BCRAGIESE e, filin
toList) , JRERBME DERE T, W ER AR m &5l i, TR R s
SR, BRI T RER S BT, BE B AR, KA S A B R A I Map
.

WG TFHRFR, Collectord M H Ik MSIliE T MTARIIT LRI, K147, 54
6. 67T T TR F 52 UK S% . (ol lectors SRk T RS M T Jivk, WTBLJ (B oI
TR, RS R AT LT . AR O B toLi s BEA T, BRI A
e 2 ) — L st

List<Transaction> transactions =
transactionStream.collect (Collectors.toList());

6.1.2 FiE &S
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FEAR TR NI oh, AL BRI PUE PRSI ThRE, thal @ LA CollectorsIIRMI T
Jiik (flfigroupingBy) BIEEMIMCEESS . EATEERME T = KIRE:

o BRCR AL N —ME
o LEIU
s LEMKX

FA VKB G W AT AL A S MR s . EAERZ & TERDSE,  thinaim ] 7 4R 20Kk — &
A 5y B AL T3 B

SRJE AR BT P I C R AT 0 A, RIRHERT— M T B2 R O, BEEA R AR A
R, XA T HBATIE— BB . ATERAR B HARFATE S “ 0 X7, BIEIE GRE—A
A RE RIS HREO 1R AR

6. AR —5KR, MGG AR BRI HUE IgRaR . 126, 5TIOR T 2 KCollectordk M
I . £E6. 67T iR 2 Rl A O E e SRS, HlTcollectorsZKIT) ik fth
e
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6.2 JHALAFICE

N T VMM CollectorsT) K aeaIE L 2/ DM LH], BATEN Tl —=EWH 7 B&—ikiE
=Rl EQINE

FUBIRNINIE 2K, EFR 2RI H BAREGH, —MRafHgES (streamfificollectfIZ
HO o B ROk, ELEHER PP IUE &I NIRRT DU . X AR DGR AR
B, AT UL 2R AR — AR ) 2 SRR, B fT B — AN —— R VRAER TSR IR R . X P 4
REPBATH 218 6. 2. 2R HEL, 6.3, 1R HIr 4.

FASek2E AR HBT, M counting ) JHEAREIFICSESS, H—Hoeh A2 D.

long howManyDishes = menu.stream().collect (Collectors.counting());

RIEF] USG5 BN E:

long howManyDishes = menu.stream() .count () ;

count ingEE B E AN AW S SS BEA 5 F IR R A ., RIS R E)IX— .
A RIS, BIMEERCFANT Collectors BB RIS L] Hik:

import static java.util.stream.Collectors.*;

R LS counting () M A& SCollectors.counting () ZKHI T .
LEFRATR AR SR T (] R T SOIREERS, &G WM B 1) B R AE AN e /IME

6.2.1 EHRAFHRKEMRME

LR St 3 P AR 03 T DL MR, Collectors .maxByfl
Collectors.minBy, RHFUHHEASEME . KW MLERBI A Comparator SHOR A
TR RATLAGIEE P Comparator KAMRHT & M RA LA AT oL, JHTE feibth

Collectors.maxBy:

Comparator<Dish> dishCaloriesComparator =
Comparator.comparingInt (Dish::getCalories);

Optional<Dish> mostCalorieDish =
menu.stream()
.collect (maxBy (dishCaloriesComparator)) ;

RATREFEAHOptional<Dish>@& B AR H, BERIZXA M, RATFERN “EinenuNFEAL” o I
MIEE EIRESE T ! Java 85| N Toptional, E&—IMESR, ALASHATUAEH. XEE%E
AR T AT BBt AT BEARNIR RIS B HIE L . FRATIAE SE 55 UF £ indAny H AR B3 2)id = . BRI
Loy FTATETTHE10ZE KB FLoptional<T> M HHEAE.

F3 A DL IR B EANE A VA 29 BRI PO R N T BOR M. B0 IR AT BEARZER-P I 5. 1 b
BAERARIC R o AEBRATRAE B Qi i A W e as R RILIE i e

6.2.2 L&
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CollectorsBEHTNILBIRM T —/ L) ¥k Collectors.summingInt. ‘& A5 —/MEXT G
SRR T ine R, FFREI—MIER: ZWEEREAIEA T col lect 712G AT RATHR 2
P ERE . 25172k, AR AT DUR AR H SR B 51 3R 1) e A i

int totalCalories = menu.stream().collect (summingInt (Dish::getCalories));

X E AR R I Bl 6 -2 . fEd DN, AU S v R, R IEIR AN R s
Kngs CXEMPIEE .

Collectors.summingLongflCollectors.summingDouble FEHIMEH 4 —FE, "TLAHTRMF
BiNlongiidouble1HM
E‘éﬁj\@ﬁ ﬂ

| Dish: getCalorles ” Dish: getCalorles | Dish::getCalories
s &2

1500

K 6-2 summingIntU{&ERKRRITRE

{BIC RN ZRAI; iBH Collectors.averagingInt, ZEFX N FaveragingLongfil
averagingDoublen] PATHEAUE 1P 3%k

double avgCalories =
menu.stream() .collect (averagingInt (Dish::getCalories));

FIHAET AL, REEE R T Wl RS RGP o R T4, R 21X 8 70 2 BUE T8 1 1 e A B
H, LR EHSHAESE . AR 2 nE, JRo] e 2 2N EE Z XS R, 1 HRAER R
—IREEAE AT LLSE . FERXFMEM T, VR LMEH summarizingInt L] AiEIREWEESS . B, i@
d— R summarizing#/EIRAT DAL ECH SRR n R I, A REEE RELSM, FIME. SORMERM R
ANER

IntSummaryStatistics menuStatistics =
menu.stream() .collect (summarizingInt (Dish::getCalories));

XM EE RS ST IX (5 BUREER — MUfEIntSummaryStatisticsIZRE, BT H{EBYE
(getter) HERVIM LR, FTHImenuStatisticobjectZfGFILL N -

IntSummaryStatistics{count=9, sum=4300, min=120,
average=477.777778, max=800}
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FIFE, MM A summarizingLongflsummarizingDouble L) A FHRH)
LongSummaryStatisticsflDoubleSummaryStatisticsZEM, &M TIER B ZREIGZE M long
HdoubleMfE N,

6.2.3 EEFEFEH

jonung]:rﬁ/fl_@E‘Jq&%%%EXﬂL?ﬁﬁpﬁ—ﬁ\Xﬂ%ﬁﬁﬁtoStringﬁ?ﬁﬁ"@JE"]ﬁﬁﬁ?ﬁf%ﬁ%ﬁi—ﬁ\
TAFER . XERE I AT T A A PRIERER, 0T Pos:

String shortMenu = menu.stream() .map (Dish::getName).collect (joining());

TH/EE" JjoiningfEHN M T StringBuilde r KA B 745 HiEA ? BN, AN FE, iR
DishZEH —AtoString FiEKIRFIZEF KIS, ABARTC TR FHHEEURE— 18 2% 4 FR 6 bR E5OR K T It A5 e Bt
i RE A% 15 2 AH [R5 2R«

String shortMenu = menu.stream().collect (joining());

e O P SV N N

porkbeefchickenfrench friesriceseason fruitpizzaprawnssalmon

EZ 5 B B EEVE A . S20F, Joining L) J5VAA — AN EBMRA AT LR TUR Z M 70 5245, 3K
FEURBUAT AR B —ME 5 /- RIS A FR AR

String shortMenu = menu.stream() .map (Dish::getName) .collect (joining (", ")):

IEIFATHERAE, E A

pork, beef, chicken, french fries, rice, season fruit, pizza, prawns, salmon

FIHACNIE, BATCERE 7S5 RIAL 2 — MEMIESS . £ F— 9, OISR 4 FTA X F
R IALERE, H9Elfcollectors. reducing L) AERA R E T A ZICEE RS RS BRI I .

6.2.4 | XHIHZICE

He b, BAICE T RmpraRER, #2E— N Hreducing ) ik SCIA L) F2 R ik Dl ifo
e Collectors.reducing L) FiE&RTAIXEERFRIGI I — b, ATLAUE, SR e il Z o2
NT HERFRIE. (HZ, EICEFERER R 2k RE! ) Flan, " Hreducing 5k
B HUSER 2R AR B P S A, 10 P

int totalCalories = menu.stream().collect (reducing(
0, Dish::getCalories, (i, J) -> 1 + J3));

o o ANSURIPNLRIEERIGE, AR BCA TR KR B, Hr DR HUEAM = 02—

o BABHUIRIRAES. 2. 2T P E IR, KB HAR MR S R E N int.
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o FEAZHGE A BinaryOperator, FHANUIH RRE—ANFRENE. ZEEHENH M int
KA

[FIRE,  URAT LU R XA S 2 UL A reducing REICBIE R 105, W0F k.

Optional<Dish> mostCalorieDish =
menu.stream() .collect (reducing(
(dl1, d2) -> dl.getCalories() > d2.getCalories() ? dl : d2));

A LB 2 M reducing L) JiiEEIEKIWEES B E =SB0 B R AR O, BRSPS —ITE E
Nk, EEFRE B AR BUOUR IR B M ASED A — At XWEmE, ERILES
HreducingtE LB %A T collect ik, WERMMEAR A 1IEMIRATIIES. 2. 175 B Re 1,
KR TR [Fl— M Optional<Dish>Xf 4.

WES =Y
fELE—BMAZER TR TIRZARKALKNE . IRATEEEANTE, StreamFZ[McollectMreduce

I IANE, RO R 2R R R S5 3 B, R DR N TS reduce 7R
SEHltoListCollector AT T4E:

Stream<Integer> stream = Arrays.asList(l, 2, 3, 4, 5, 6).stream();
List<Integer> numbers = stream.reduce (
new ArrayList<Integer>(),
(List<Integer> 1, Integer e) -> {
l.add(e);
return 1; },
(List<Integer> 11, List<Integer> 12) -> {
11.addAall (12);
return 11; });

RAMRRTT EAPIA T — 15 SR A — SRR . 18 SCHEEE T, reduce J5iE B AL A
EEGHERAER—DIE, B IAUTENAL. 5K, collect AR BITMEEKERR
&%, M RARERH LR . XEWE, L BOR Al reduce 75k, BN EAE R B AR
TR RIS List. IRE T —Rh 2 HE AL E D], DIEHRINE U reduce T EE LG —
SEPRE AR XANHLRE AR IFAT TR, BUARZ AR R B S A — MRS RE 2B List
ALy FERXFEOLT, WEORIREEAR 24, MH BRI MList, TR R0 R SRR
PERE. Xl fEcollect TIARHIIE A RIA T AR RS ERHARRF, oK Tl &7 HRAE,
RE G RBIX— 5.

L BRI R iEYE: PSRRI 7 53T R R G A

Prae ] LAt — 2 i BT AE H reduc ing W 2R ISR A F——5| H Integer KW sum ik, MAHEE
— A RIAFE—FAER LanbdaRiE R, XSHE R LU FEF:

int totalCalories = menu.stream().collect (reducing(O, ——WIUHE
Dish::getCalories, R
Integer::sum)) ; — R

MIZHR LU, RZERAER TAF BB I E6-3 7. A R E, 18— MRV (E I R nas, At
et bR BN I 2R AN TR B B A R A WSS IF K .
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@%#je\m /ﬂﬁ
A\ /

| Dish::getCalories H Dish::getCalories ‘ | Dish::getCalories

@ ([} D)

mtzéﬂb \/J

SRR

B 6-3 THEIELSAENHLAERE

FEPLSEr, FATAES. 2 AR IR B count ing WA B 2 M A FH =S reducing ) HiESLH
K. BERPFIEN CRE IR — MENL LongZUXT %, SR G FEAEEAIAEI0:

public static <T> Collector<T, ?, Long> counting() {
return reducing (0L, e -> 1L, Long::sum);

}

fi FZ 2 2 SRR AT

FENIAIGE 2GRS B, URATRE e R R 1 2 lICFT, M Fcounting L) JiikiR B s as
B TN A W IXMCIEAR 2 DR 1, Rl W R AR T A ] Java 4 S HESL
(5. EXE, EDUERE WS I RN RARE, HAEu, R4 5 i DTSR, 3K
IHEIX B FE AT G H T CollectorsI i JflahE XITTEZE 4, (HAEATE AR AR 2 BATRE 8E il
FMEFTREBCAT RS, DR AT REf .

BAVEHSE CLIEER], AT 7 — R B A R SR REDT AR R A —— KB WU R —TE 3K
IR, ARJE FTHT— SRR (8 (73 51 R IR 2045 2 -

int totalCalories =
menu.stream() .map (Dish::getCalories) .reduce (Integer::sum) .get () ;

WER, MEARTMETE S HreducedfE—HF, reduce (Integer: :sum)RBEIFIAZintifiE
Optional<Integer>, PMEEZRIEN T L tPAT IRLEE. REIR AT Hoptional & HHY
get HFE R IPMEMAT 7. WiER, EXMER T Hget LR LN, REFARCEHER
FBRANT . MIEFEI0EE D TR, —Bokil, A RFREIMER 77, WorElseik
orElseGetKfEHOptional FELEMMEE NL A, flh, BRI TEEIERBE B —4
IntStream, ZAJGURAsum/ik, ARETT LTS 2IAH R 45 R .

int totalCalories = menu.stream() .mapTolInt (Dish::getCalories) .sum();

2. WMEHILEFEREMRT R

KX T, R (Rl Java 8MCollect ionsHESEH NN 5T bR 5 URURS S 22 1 11 (1
APD) JEE IR T 2RI FRIAT F—NRIE . R0 u ], RS AR E st reant I EH
BITMM TR TE R, (B A T EATRER AL KT I AL, 1 SE 5 5 SR E SE e

FATREUCE, AT T LI R IR R AR 58, BRIy S B, G20E R R LTI —

Ao R RMAT NS RVER BE, X BRHER R RE . B, Z SR, A TR T R
Ja—MERTTE (Il IntStream) , FUONERMW, WBIRWRERS L. RN, EHEMERELK—
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A, BINIntStream™] LLEIRATE G B BIFFMERAE, tHALZE M Integer Blint Mk, EAERKHE
AL

BERK, WHEBEMKG. 1, MR — TR T reducingVE A HAM A B8 TS 1) 35 AR AL dn i .
WE6. 1: Freducing®EHEFFH
PURWE—Freducing I E RS 1 A8 51 B X joining U ERE (406, 2. 3T AP ?

String shortMenu = menu.stream() .map (Dish::getName) .collect (joining());

Y]

String shortMenu = menu.stream() .map (Dish::getName)
.collect( reducing ( (sl, s2) -> sl + s2 ) ).get();

(2)

String shortMenu = menu.stream/()

.collect( reducing( (dl, d2) -> dl.getName() + d2.getName() ) ).get();
(3)

String shortMenu = menu.stream()
.collect( reducing( "",Dish::getName, (sl, s2) -> sl + s2 ) );

B WEAVRER)S AN, ER2TIER .

(1) XM RERIEW NS, RR M oiningUERMIER —FE. SREH— 1 stringlEl
FINEFAAF R TR, IR B ERAE T AT .

(2) XTEmIFE, N AreducingE KIS H A — " BinaryOperator<t>, tHgt—"
BiFunction<T, T, T>. XHEME T HEMRELIEEEZ RS, AR E—/NHHIFE A
B, (HiX B LambdaRik RIEZ IS HCE AL, REIPIEE — NP

(3) XN ERF RN BEMERIATIHY), ERJEEREN, EoiEER RSk 4, e
nz| Emas L. EEE, BATAE Y, reducing®iR Bl —AOptional  FAFTRE=ASH, BN
WS, B R EME A B —— A B NSRRI ) AT

HE R, BIMEAIANEA)3H RIS SV B A oining TS, ENITEX B2 H R R IRA T T H]

LA (BAEME B fBreducingBEAEAT U 1B ITA H AR 25 FORERE . SR T SE BRI T 35
ANE RIS PERETT 5 18, FATIHEEWEM joiningiiiRds.
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6.3 oA

—ANE LB A AR — AN B A BN G A I H AT A SR T VR R e T TN 52 5 AT
ST, R ATE A R RSCI S, XAMRIE T Re SRR, IR HA 5 s . H2, W
R HJava 8P RE NS RESWE, MIRESHWA— N EERESEERER . RITREERXA
DRSS A7 ARIRIREE SR A F SR R R A AT 0 2, AR —4H, Aam—4, HAHEs
B —H. HCollectors.groupingBy ) J7VAIR Al FISCEE 48l 0T LAARAA b 5E BOIX TS5, 0 F Fir
VAN

Map<Dish.Type, List<Dish>> dishesByType =
menu.stream() .collect (groupingBy (Dish::getType)) ;

E%%%—FEE’JMap:

{FISH=[prawns, salmon], OTHER=[french fries, rice, season fruit, pizzal,
MEAT=[pork, beef, chicken]}

XH, R groupingBy /iiid%i# T —/ MFunction (BAFWESIHBIEZD , BRI TP —EDish

fJDish.Type. AT ANFunctionIESRREL, FAERRIERF TR S BRAFMA. wEe-4
s, mWHBERN RS — MMap, 05 HREGR B PEAE B s, e B B 1X N 40 2B ) T
EJ%W%VF%WFEE"J@%EMEO TESRB R, Bk 2R, E S B X N 2R B RS2 1)
VB

[E] =

T4
T H | ]
B i
prawns ———| AT —— FISH ——| FISH ‘ ‘ MEAT | \ OTHER ‘
P I5 H 4> e He BN 5 Ferp salmon pork pizza
beef rice
chicken french fries

B 6-4 FEZr IR O RO B 34T 22K

B, RREA—EGINESI FIBRERT L, BRI ARAE T B 73 SR 2 AT TT RE LU 1l 5 f) o 12k U7 1) 2 22 2 %
flhn, RATBEAEIE AR ASBI400-R B SR> “RIAE " (diet) , FAEA4003700- H 5L

9 “EE” (normal) , w700 REEHEMEy “mhE” (fat) o HTDishRMEEBA LA
R ANIRE, RRIEMERTESI BRSNS R Lambda ik X

public enum CaloricLevel { DIET, NORMAL, FAT }

Map<CaloricLevel, List<Dish>> dishesByCaloricLevel = menu.stream().collect (
groupingBy (dish -> {
if (dish.getCalories() <= 400) return CaloricLevel.DIET;
else if (dish.getCalories() <= 700) return
CaloricLevel .NORMAL;
else return CaloricLevel.FAT;
P

PHE, IRCALHE D] 1 WD S b 5 B SRR M E HEAT 0 21, (HER AR R 2 X AR e 7 8B
AIPNE? SRR Z A T E AT LA RO . AERATRE R E AWM.

6.3.1 ZHHH
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B RndH, BATTMER - NENSER AR Collectors. groupingBy L) kAl s
2, T T B RREZ AN, B L EZ collectorBBNE NS H. A BT ZH I
i, BATTLIE—ANHN EgroupingByfE#A 4N ZEgroupingBy, HE X —AN NI H 70250 — by
e, WARRSIE 62K

RIGFEHR6-2 ZHmdH

Map<Dish.Type, Map<CaloricLevel, List<Dish>>> dishesByTypeCaloricLevel = menu.stream().collect (
groupingBy (Dish: :getType, —— IR
groupingBy (dish -> { — R RERE
if (dish.getCalories() <= 400) return CaloricLevel.DIET;
else if (dish.getCalories() <= 700) return CaloricLevel.NORMAL;
else return CaloricLevel.FAT;
b))

XA oy HLR S5 R AR T KRR I P ZiMap:

{MEAT={DIET=[chicken], NORMAL=[beef], FAT=[pork]},
FISH={DIET=[prawns], NORMAL=[salmon]},
OTHER={DIET=[rice, seasonal fruit], NORMAL=[french fries, pizzal}}

X BN EMap B L2 5 — R BB EUE R IME:  “fish, meat, other” , WX/ MMapHHME X 2&—"
Map, & R ERBERIE: “normal, diet, fat” . fxJa, & ZmaplKIE 2R A 70 R I
List, &2 MRS — A 90 IR BT 15 B 0 B EE — AN S8 — B MME:  “salmon. pizzas+”
XFRZ o HEAERT Y R EMARZH, n B SBE— MK 0 WIS n FiMap.

Kl6-557R T At AT n 4E554E, JFaRif 7 HRIERI 2R E K.

— Rk, groupingByEE “Hl” WA ZYIH. H—PgroupingByR & MEE 17— M. 2Ra
P TSR aS R MR TR, BULER] 2 Zindl.

— WG

[ ]
¥ ¥

| FISH ‘ ‘ MEAT ‘ ‘ OTHER ‘ 2Rt

l =
NORMAL DIET NORMAL

FAT NORMAL DIET type
FISH MEAT OTHER
calories
. pizza
DIET prawns | chicken fries
ork beef chicken “
| P \ ‘ fruit
NORMAL salmon | beef .
rice
FAT pork

B 6-5 n EHREMSN o fHRRZANENKR

6.3.2 WTFHIELE

ELE—Fd, JAVE BT LA ~NogroupingBy WML IR HNZNES SR ILI 2 For 2. (Hit—
W, A E—NgroupingByHIEE ~MNRESS AT LRATA A, A —E R~ A —TgroupingBy. #
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wn, EHHEER T EEIA 20N, W LME#count ingUESHME NgroupingBy WA SR HISE — A4S
.

Map<Dish.Type, Long> typesCount = menu.stream().collect (
groupingBy (Dish::getType, counting()));

ﬁ HRE _FEE]/JMap

{MEAT=3, FISH=2, OTHER=4}

WEFR, @RS groupingBy (£) (P20 KKED s FiZgroupingBy (£,
toList ()) MITEES %,

PR AT, ARTT DTG T T A RS R i A R AR oL RIS SR ) 2K

Map<Dish.Type, Optional<Dish>> mostCaloricByType =
menu.stream()
.collect (groupingBy (Dish: :getType,
maxBy (comparingInt (Dish::getCalories))));

EAFHMEE R BRI — M map, LADishifZRAE N, DIE%E iR b g i D1 shif)
Optional<Dish>{EN{H:

{FISH=Optional[salmon], OTHER=Optional[pizza], MEAT=Optional[pork]}

FRE XM MapHfEZoptional, WA RmaxBy L] M WERS2EAY, Hszhr B, 0

BB —RMPDish, EPNRBMASH B — Noptional. empty (){H, 1MHERARNE

HIEMap I H . groupingByWEERS R ATEN A H &G, BB—IRAER A3 B AN XS B 1) 76

E A SIS HMapH . XEWEOptional A XBEARARIRAEH, FACASIANE N
B H AR RS 1R [ Y 1 Rk — AN B & 0] BEANAFAE H B AMFAE A

L {ElRESRRGE RGBS — MR

RN HEEE R IMap4s B P & ME L2 optionali%A 4, FrUMRATgE BT . BEME)
X, B kUl SR AR Rl 2 SRR S — R, AR LLE
Collectors.collectingAndThen L) Jiik[BIFUREERS, T AT,

RiEFEH6-3 ARG AT RERFIDish

Map<Dish.Type, Dish> mostCaloricByType =
menu.stream()
.collect (groupingBy (Dish: :getType, IR
collectingAndThen (
maxBy (comparingInt (Dish::getCalories)), — ARG SE AR
Optional::get))); R K

AT TR AN S —— AR R A8 DAL e B, JF iR [ 55 — Mg . ISR A T
IR — MR, collect#AFRIERIG — B LR IR [AlME e e ek BUif— AWl . 7EX L, Brfie
KA ERR B E FmaxBy @ IRAS, i #optional : : get MR A FOptional HEIZELH
ko gifCL v, XMRERAEX R Z2H, BreducingU4EdsAm#AN L ]
Optional.empty (). H&ERE FHFIMap:

{FISH=salmon, OTHER=pizza, MEAT=pork}
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I LR BB ORAR WL, A2 A B AE TAH AT REA I AW . E6-67] DAEL UL R 7 AT
REATAER . WNBANETTIRZBZ M E, EE LR LA,

o WERASHELE R, HitgroupingBy &AMz, MRIEKA KRBT AR 4L, [3 =T .

e groupingByW A B EF collectingAndThen RS, FILHEAESBIFIENTIRE XS
TSR — P A4

e collectingAndThenl{&E 2% X EBIEEF =N ERnaxBy.

o [ififE HIHZEE AT IR AR, AEEE EM collectingAndThen AR AR 20T HL 45 M.
Hoptional:getF¥ k%,

o X =TI AIHATIX — i RS B = AME, RSN E R S IDish, KN
groupingBy WA IR FIFIMap T 5 &K (DishfZRED FHIREHIE.

2. EgroupingByBk& i F i H AW & 2R KB+

— R, @i groupingBy L) JiVANIEE NS HfLib R 8RR 2ot o B E AP BT TR AT
BB IAZERAE . B0, PRIEEFR A A AR SRS, AR KR B4 Di shaRAN:

Map<Dish.Type, Integer> totalCaloriesByType =
menu.stream() .collect (groupingBy (Dish: :getType,
summingInt (Dish::getCalories)));

SR W MgroupingByBE AT 19 7 — M EE R Emapping HiEAE R . XNHIEESZHANZSH: —

ANRECTR A R e R WA, 5 AP AR e (0 25 X RUREE R . L H PR B2 i AN N TR
N FH AN SR pR B, X AR T DA RS2 R R e R SR AR i N AN R R R B R FRATTRE — Ml X
MR S bR 7o e RAR B IS, X TR Dish, REFE AL Caloriclevel. &
1] Pl groupingByfmapping EERS L &K, W FHIs:

Map<Dish.Type, Set<CaloricLevel>> caloricLevelsByType =
menu.stream() .collect (
groupingBy (Dish::getType, mapping (
dish -> { if (dish.getCalories() <= 400) return CaloricLevel.DIET;
else if (dish.getCalories() <= 700) return CaloricLevel.NORMAL;
else return CaloricLevel.FAT; },
tosSet () )));
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i}L

Dish::getType

‘///——\\groupingBy

st

S RARIE 5% " " N
R 5 [ i J [ i{ﬁ ] [ Tk ]

collectingAndThen
AT IREH ccllectingAndThené maxBy collectingAndThen
BN i
FRAT AT maxBy E / l %% maxBy
i |Optional [pork]
UH 2 B 4% 3k [ S
ERHOE, B || |
fE—/~Optional B ‘/\
[ ™| Optional: :get

et b
iR RS R g
collectingAnd-
Thenf§t 2 25 [8] bk S G
JHiOptionald x// l

PREIE
FISH MEAT OTHER
Ty | | |
S —= salmon — pork pizza [+

B 6-6 MEWERRRESEMR

KH, AR T W B, AR 4 WU T e B B B DL sh R Y T e ICaloricLevel: AERK
MiCcaloricLevelifEHZE — NtroSet RS, EfMtoListZfl, AR I IR EFRE— set
MAZListH, DMEULREE & AHEIRME . Wdemifnfl s, XA s 280 2 o8 o 4 R B0 i
IS TFIFHICE, EIREFRIX A IMapsh

{OTHER=[DIET, NORMAL], MEAT=[DIET, NORMAL, FAT], FISH=[DIET, NORMAL] }

A LR AT DU FA SIS R T WCRARARIZ B HLAEUIE, IBIRA S 4R B —1E3; [FIRE, WRARYUIZ
e, RMEURZINERIUE, S AR AT AT IR A B R 8K T o THERAE B lh, xE iR (]
fset At AR E A MRIUE. FEEfHtoCollection, RELAILAA 2 ¥, Hlln, fRATLL
meteit— MG R G AR ERHashset:

Map<Dish.Type, Set<CaloricLevel>> caloricLevelsByType =
menu.stream() .collect (
groupingBy (Dish::getType, mapping (
dish -> { if (dish.getCalories() <= 400) return CaloricLevel.DIET;
else if (dish.getCalories() <= 700) return CaloricLevel.NORMAL;
else return CaloricLevel.FAT; },
toCollection (HashSet::new) )));
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6.4 X

TR AR IRTE DL 1 —MEE R MR ERRED 10K, B KR 77X Rk
R AN RAE, REWRER I HMap IR EBoolean, TR ERZ A LIS AWM ——trues
—#H, false®—#. Hl, WRZRAHEIRE TR BRI, W RS EHSE %
BMRBENEREDIT:

Map<Boolean, List<Dish>> partitionedMenu =
menu.stream() .collect (partitioningBy (Dish::isVegetarian)) ; X R

X2 iR 8] T i AMap:

{false=[pork, beef, chicken, prawns, salmon],
true=[french fries, rice, season fruit, pizzal}

MBodEMapF Nt ruefE, BATUERHETERNREXRET

List<Dish> vegetarianDishes = partitionedMenu.get (true);

THER, HFERER 2 DOER, R List QIR RRIETRIL, REHEERIEER S/~ P List P L3R
R 25 2R

List<Dish> vegetarianDishes =
menu.stream() .filter (Dish::isVegetarian) .collect (toList());

6.4.1 XHIMLH

I X PIUF A TR B T 0 X R BUR [l t rue B false I BT ICR SR £ L— Mo, ERIAHERE
DishffList, IRA]IMEFAHAEERE R HpartitionedMenuiX MMapH falsefEfE: —FIFH
B, — MRz EREAAE. 1 ESE IR HP B RIR, partitioningBy L] HiEA — A EHEK
A, W] DUER THOXFE AR 8 5 AN AR A

Map<Boolean, Map<Dish.Type, List<Dish>>> vegetarianDishesByType =
menu.stream() .collect (
partitioningBy (Dish::isVegetarian, —r X R
groupingBy (Dish::getType))); B AN RS

XA — - FiMap:

{false={FISH=[prawns, salmon], MEAT=[pork, beef, chicken]},
true={0OTHER=[french fries, rice, season fruit, pizzal}}

RE, T X ERNRENAER R T, DA E v, A8 T A" YMap, 6. 3. 111
AR BNNEIRIEL . BT, ARAT DU AT AR R B R R AR R R

Map<Boolean, Dish> mostCaloricPartitionedByVegetarian =
menu.stream() .collect (
partitioningBy (Dish::isVegetarian,
collectingAndThen (
maxBy (comparingInt (Dish::getCalories)),
Optional::get)));
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R A LR SR

{false=pork, true=pizza}

PAVEARTT IR Bk, RAT AR X B AE 3 —FhRe R L. groupingByMpartitioningBylisE
giflﬁ?E@*Hﬂiiﬁ&t;?ﬂ<ltﬂ:ﬁk; PRE T — NS 2 F 2, 8 nT LU, 3. 1715 - Al i 5 Stk AT
L571X o

M%:6. 2: fffHpartitioningBy

BAIELER, FAgroupingByINERIML, partitioningBy &SR] DL & H A I 2
. THEZEWMLISSE “ApartitioningBy WL —EMHRELMEZ LS X . P 2R XM
RERAe?

oY)

menu.stream() .collect (partitioningBy (Dish::isVegetarian,
partitioningBy (d -> d.getCalories() > 500)));

(2)

menu.stream() .collect (partitioningBy (Dish::isVegetarian,
partitioningBy (Dish::getType)));

(3)

menu.stream() .collect (partitioningBy (Dish::isVegetarian,
counting()));

BRI,
(1) XRE—MNERNZHSIX, P24 —ZiMap:

{ false={false=[chicken, prawns, salmon], true=[pork, beef]},
true={false=[rice, season fruit], true=[french fries, pizzal}}

(2) XTEEGmE, B ApartitioningBy s E—MEIE, gl b —Mi/RERRE. J7i%5H
Dish: :getType NAEM fFIF,

@) ExERENZPXAHHENEH, 52 TMap:

{false=5, true=4}

fEANfifpartitioningBy RSB MG — M T, BAHERPBIRERBAE 1L, RKE-PENE R
[EESESp N ihL R R E S SR GIE ST (8

6.4.2 R REBCRAER $o X

BBRES —AJ57k, EERZSMant o, IPRET o DN BERBOI BRI S HE%, JRiligewsl
U AN I 2 152 SR AR ] R

public boolean isPrime (int candidate) {
return IntStream.range (2, candidate) P E AN ERBGEE, N2TTEhR, HEEAEIERRIE
.noneMatch (i -> candidate % i == 0); — U BRI A BRI AT AT H 7 B B IR [H] € rue
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— AT R R A I/ T TR IEOT T AR AR

public boolean isPrime (int candidate) {

int candidateRoot = (int) Math.sqgrt ((double) candidate);
return IntStream.rangeClosed (2, candidateRoot)
.noneMatch (i -> candidate % i == 0);

DU R BRI — 0 TAE QLM 1. 8 TR N AR 2, A A — M X a N
Wi, FHRIRIE ) isPrime FEAENIET, M4 partitioningBy RS HAIHEF 1

public Map<Boolean, List<Integer>> partitionPrimes (int n) {
return IntStream.rangeClosed (2, n) .boxed()
.collect (
partitioningBy (candidate -> isPrime (candidate)));

WAEBRNMNOETRE T CollectorsMIERA L) Hikae @A WSS, FNEH T HH BN LR
BlF. R-LHEANCRR—E, AH TENNHRIsStrean<T> FIRFEIFET, PR EMIHF—AE
menuStreamfStream<Dish> b HISEZBRE T .

#6-1 CollectorsKHIHBETLT) Hit

I) ik p A iR
toList List<T> A BEH YRR Prist
=B

List<Dish> dishes = menuStream.collect (toList());

toset Set<T> |ﬁ!7ﬁ*ﬁﬁ7ﬁ1ﬁﬁlq&%ﬂ' Aset, MEREEI

5 -

Set<Dish> dishes = menuStream.collect (toSet());

tocollection  |Collection<T> |3 0 A B0 5 O GO EUR OB S A
15 P

Collection<Dish> dishes = menuStream.collect (toCollection(),
ArrayList::new);

counting |L0Hg |ff§§ﬂﬁﬂ17ﬁ%§D54\§&
R )

long howManyDishes = menuStream.collect (counting());

summingInt | Integer | Xﬂ‘/fﬁEPlﬂl H Eg#/l\jjgﬁ)%‘lﬁjk*u
w51

int totalCalories =
menuStream.collect (summingInt (Dish::getCalories));

averagingInt Double ‘L‘f‘ﬁbﬁ‘*‘lﬁ H Integer)ﬁ‘ﬁ? E‘J‘l'y/‘ﬂﬁ
5 A -

double avgCalories =
menuStream.collect (averagingInt (Dish::getCalories));

summarizingInt IntSummaryStatistics q&%jﬁ]—‘ijﬁ*lﬁEIntegerE‘l‘éE"‘]éjﬁH’ﬁi’ Mﬂﬂ%j& %’J‘\ E’*ﬂ'ﬁqzil}]ﬁ
=B

IntSummaryStatistics menuStatistics =
menuStream.collect (summarizingInt (Dish::getCalories));
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Joimdme” Sezing |i%%&iiﬁﬁqﬂiiﬁ‘IﬁF%U%#HtoString7?%ZFﬁéEhﬁﬁﬁ%?%?H%

=B
String shortMenu =
menuStream.map (Dish: :getName) .collect (joining (", "));
AN B T rh g B 4 2 L d B b1 e 5 2 . 925 g 22 [
ey ot tonatens AR T A MBS H 0 Bk TG R Mloptional, SRR
jﬂOptional.emptyU
=B

Optional<Dish> fattest =
menuStream.collect (maxBy (comparingInt (Dish::getCalories)));

- | —NELEE T TR A T R O NG Hopional, SRUNATR
v Optional<T> .

j\]Optional .empty ()
fE R )

Optional<Dish> lightest =
menuStream.collect (minBy (comparingInt (Dish::getCalories)));

reucing sty | MENENBOMBITT, Fsinaryoperasos ST MTHIE T
PR

int totalCalories =
menuStream.collect (reducing (0, Dish::getCalories, Integer::sum));

collectingAndThen | ¥R SR ML | ELIES — DR S, b FL4h LN B4 4 o 0
5 P

int howManyDishes =
menuStream.collect (collectingAndThen (toList (), List::size));

erERwpi ey Ry, LicEdmss AR B — AR PR EER S B3 E AR A, PR R AE D945 R Map™ F
=B

Map<Dish.Type,List<Dish>> dishesByType =
menuStream.collect (groupingBy (Dish::getType)) ;

partitioningBy Map<Boolean, List<T>> WTEXﬂ‘/}ﬁqjﬁ/l\Im ERA A P@éﬁ%ﬂ%xﬂ‘ﬂi H #4740 X
=B

Map<Boolean, List<Dish>> vegetarianDishes =
menuStream.collect (partitioningBy (Dish::isVegetarian));

REFFRIEENS, A XSRS RN Collectort i AL, FIUMLIRATSTEARTRIAR I/ h E40 1
WEANMEH . HAMSEFEEXNMROFAIE, ARG I SSHLR A CRREE S .
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6.5 WERED

CollectorfZ B E T —RIIE, N EMRKIHLEME (RIKEES) 24t 7oA. NCEF/FL T
Collector¥ OHSLHIFIYF LIRS, HliltoListiigroupingBy. XWEWKE, RATLIN
Collector#Z 42 H RISLHL, MM H HAIE B @ HLEAE. 766. 67159, FATTKE /s afa] S B
CollectorfZ RO —/ AR, Sk Aaal B m R BUE R R 7 o 5 BRI R 5T 2

IR CollectoriZ M, FAVEEEAREI AN IR — MRS ——toList L) Jiik, E2R
PR TCRBCEER AN List. FATAN VAR T TEPEE S HBX MRS, 1 HE MRSk
BEMK—A, 2% Bk, @i At X RS 2 E AL, FATAT LR 1
CollectoriZHEEAE XM, LAREIITIERR B & EHE N2 T N col Lect LA
HEILBRAME TSR P EE Collector B HIE X, EFIH T A4S UL AWK LA T ik,

RIGIEHG6-4 CollectoriEld

public interface Collector<T, A, R> {
Supplier<A> supplier();
BiConsumer<A, T> accumulator();
Function<A, R> finisher();
BinaryOperator<A> combiner () ;
Set<Characteristics> characteristics();

ARFZFE ] LAR RE o
o THREGH R AT H K2 A .
o ARERIMATHISRR, BUma RN T R 45 R X SR
o REPERBERZIRN S CGREEIFA—ERES) KK,

Blan, RALASEEl— N ToListCollector<T>ZK, ¥Stream<T>HHIFTE ILRINER]— I List<T>
H, ERNZELWT:

public class ToListCollector<T> implements Collector<T, List<T>, List<T>>

FAVRBO 208, X BT BB R R R R I R e 2 45 2R

6.5.1 ¥HffcCollectorBEOFEHEK HE

MAEFRATAT A— A Hrcollector B MBI AN LT o @I 08T, IRSEEER], B4R
2R Al — N 2Wicollect VLM M BREL MBI N TikcharacteristicsMBRHE T — RIFE, B
e —MERVIER, FHiffcollect FIEEHATIHLIAE I nT DU R4k CEban A7) -

1. BAUFHMGERAES: supplierik

supplierf?ﬁﬂ\é‘ﬁﬁﬁ[E]*/I\éﬁ%yﬂéﬂ/‘JSupplier, Wit — N LESHE S, RN ESE T
PIEINE ], MERNEES M. RIAE, X2 ARG E g FaR EUEESR, tnkAi1m
ToListCollector, FEXZMPATEAEMIEME, XM B MESWAAK 7RISR R, ERANIW
ToListCollector, supplieriRFl—NFHList, W FATR:

public Supplier<List<T>> supplier() {
return () -> new ArrayList<T>();
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TEE R AR AT DR A% 38— A i R A -

public Supplier<List<T>> supplier() {
return ArrayList::new;

}

2. BLRBIMBLERESS: accumulatorFiE

accumulator /7 VLS IR BIPATIHAEAE R KA. M 2R AE n DNIGERN, ZXPNRBIITH /RS
¥ MERASERKEMS (SIWETHRTHR ~1 ANTE) , 5 n DMuEAS. iZREER R
void, BRNBEMAE RO H, BRI AT 8 18 B R AS DR B 7 e R I RR . X T
ToListCollector, XANBREUALSHYAETIH U Z 24 it i3 H 1513

public BiConsumer<List<T>, T> accumulator() {
return (list, item) -> list.add(item);

}

PRABATCME IS, X2 BT

public BiConsumer<List<T>, T> accumulator () {
return List::add;

}

3. WMEREBNHARLEH: finisherFik

R 5EtfE, finisher EWAZR FITE BRERE A 5 B A — a2, DUERE Rnas it g8
BANESPAFRAER, 8%, HMfEToListCollectorIHI—FE, BINERNT GAA I 5 & TRHEAN f 2%
gE R, R T FHRITH S, Frllifinisher R FHiRAlident ity R

public Function<List<T>, List<T>> finisher () {
return Function.identity();

}

RE=ATHECL R URGUREATINF 192, %0 N2 178 ] DAL E6-T3ET . SCBkh B SEELAR 1% m] BE IR 22
HIR— R, — IR FCARIER LR, W HEfEcollect#RAF BT 7 2 58 A Hh (R 3 AE Ak 26
57 R B e AT BE AT IR AT A4 .
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A accumulator = collector.supplier().get();

4—————% collector.accumulator () .accept (accumulator, next)

El
HE

T next = BT F— 1T H |

R result = collecter.finisher () .apply(accumulator);

l

| return result; E

B 6-7 FHLASRERZED R
4. AHBNERES: combiner ik
WA T7 iR i G — AN ——combiner 7 VAR Bl —AMEH L) BAE M IR E, B LT XIS T3

IPEATIFAT AR BRI, BT HA PR BN E AT &I W T toListME, EATERI LI AR
a7, R I AR AN AR B A T H B3 0 23 g 55— B0 3 AR 2 (0 51 R 5 AT 1

public BinaryOperator<List<T>> combiner () {
return (listl, 1list2) -> {
listl.addAll (1ist2);
return listl; }

A TIREBENATTE, AT B REATIATIAZA 1. BB Java TH 51N S0/ A FFHESLAN
Spliteratorifi®, FATSAET —E|P PR XML EELTE6-8HR, XHESTEAMNH.

o JRUGUR S OB T AR 8T, BRI SRS 15 G 2 BRI AN RN AE iR A A
FALRAN, AT THSAEAE BB TH S 248, T 2R AR B IFAT AR 5 LA B S A B IR 2 1iE sl =
BT .
o BUE, PR BT AT AT AR, BTN B 6T R B R 20 B

o Wi, SRS combiner JITLIR IR EL, H5ra BUEE 0 G5 RPN &5 . IXIN AR R AR LR RTF
Iy I A5 B 7 B 45 2R 5 IF oK .
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PA-THbsr

! !

e h RS H
FA-FERs PAFERs

Tl Elif, B N

?“‘ﬂﬁ&ﬂ%d‘
P T T R
HATUE AR T-if

R rl = cecllector.combiner () .apply (a: R 2 = collector.combiner () .ap |
\

Py

AT AL A
TR

A accumulator = collector.combiner (). pply( rl, r H ‘

X
| R result = collector.finisher().apply(accumulator); ‘

K 6-8 f#iHcombiner HiERIITHITL T
5. characteristics/iik

g — N Jji——characteristics<ik Bl — P AA[ A fICharacteristics®ES, BEX TIWELN
TA— R TFRAT I AHATIHL, PR CUE AL FI#87R. Characteristics@&— M
B AT IS .

o UNORDERED—— VAL 45 AN 290 A I H A g A B FR IR H 52

e CONCURRENT——accumulatorf (] WM ZANEFREFEN A, HiZUEESs o] LA TIHZM. R
W28 5% A FR NUNORDERED, AN EAXAE T T 2 ds Jsit 4 vl LAIEAT 194

o IDENTITY FINISH—XZKWEMA %R B REUE — MESMRE, mTeABkd . XFMiFR T, &
Inastt o 2 H N2 FE R R B . Xk, K BN 8 A AN 7 Hh s 4oy 45 SRR
Eof0P

RATZEASFF R ToListCollector £ TIDENTITY FINISHI, FENARBEMKEF TENLIistDEZRK
MERRAER, AAREHR— % T, (L8 ZLUNORDERED, FANMTES FH FIIEHE, FRATILZ
FHBEIN PR R H AR Listd. &G, B RCONCURRENTH, (EIMINIAULE T, ANLER G %
PEIR TP I A 2 AT AL HE

6.5.2 £ EEDH—iE

AT — /I R B A R R IRA TR H i ToListCollector 1o fRAT LB EATAR LA K, R
T AR TR

RIGIE#6-5 ToListCollector
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import java.util.*;

import java.util.function.*;

import java.util.stream.Collector;

import static java.util.stream.Collector.Characteristics.*;

public class TolListCollector<T> implements Collector<T, List<T>, List<T>> {

@Override
public Supplier<List<T>> supplier() {
return ArrayList::new; —OIREE AR

PRI YA K1
}

@Override
public BiConsumer<List<T>, T> accumulator() {
return List::add; — SRR I E, RAES RN
}
@Override
public Function<List<T>, List<T>> finisher () {
return Function.indentity(); TR
}
@Override

public BinaryOperator<List<T>> combiner () {
return (listl, 1list2) -> {
listl.addAll (1ist2); —BEEE AR, IS A RIS A ARSI
return listl; —IR MG IR —A R nas
}i
}

@Override
public Set<Characteristics> characteristics() {
return Collections.unmodifiableSet (EnumSet.of (
IDENTITY FINISH, CONCURRENT)); AR IDENTITY FINISHNICONCURRENTAR &

HER, XM 5Ccollectors. toList HiEFFATEEME, HAXMIGRE—E/ Nk, XLk
PI—A T Java APTATHE AL USER 2815 75 2R A X 4RI T Collections.emptyList () X
NG (singleton) o IXEME T LB AE Java, RIS RFLH I A Dish 1.

List<Dish> dishes = menuStream.collect (new ToListCollector<Dish>());

A LIRS AE )

List<Dish> dishes = menuStream.collect (toList());

Wit 2 [ HAh Z R IE T toListaa—" L) , MToListCollector Ui newRIELAHML
AT ' VIEmAE LI Collector

X TIDENTITY FINISHMUEEHRAE, & —FhJ7iEn] LA 2 [RIRE I 45 5 M 6 7% M Sk Ll ¥ i
Collectors¥M, Streamﬁ*/l\ﬁﬁﬁ"]collectj:?‘]fﬂU\%%%%E/\Fﬁiﬁl——supplier\
accumulatorflcombiner, HifEXMICcollectori®MMAHRN iR 8] /BB e AR . Frelbbniy,
FATAT DUR R XA B R I E W R — A List

List<Dish> dishes = menuStream.collect (

ArrayList::new, —HE R
List::add, — 2N
List::addall); —HE
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ATy, X —MIE R BIR AT — D EIE RSB, MAA 5. Bhah, DU M ISSRSEELA
L EE SRS A B T BT RS E . SAMEAHER R, X A collect AL
fEffCharacteristics, PrLNVEKIZEHE—PIDENTITY FINISHHMICONCURRENT{HJfIFUNORDERED

RIS -

N =T, BATERSEIMERS R E L — R, RSN —DENE R, EERNEE. EH U
AR AT BT R E U A g R #s
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6.6 JFAIRE RIS LIRS EiF R RS

FE6. AT IR X I, Al IHcollectors REBMM— AT EM T JHkald 17— Mcgkess, ekl
n A EREERI 7 AR AL W R .

RIBFEH6-6 Kl » B RBHL B H > X

public Map<Boolean, List<Integer>> partitionPrimes (int n) {
return IntStream.rangeClosed (2, n) .boxed()
.collect (partitioningBy (candidate -> isPrime (candidate));

2, JE PR B B I B TR, BA TR FeAI i s Prime Ty T — Lot

public boolean isPrime (int candidate) {

int candidateRoot = (int) Math.sqgrt ((double) candidate);
return IntStream.rangeClosed (2, candidateRoot)
.noneMatch (i -> candidate % 1 == 0);

A BA IMERFAGHIFIVERENE? B RA2 “A 7, (HNIARBIUT R A F e SRS

6.6.1 N FH R B R 3

— A REAL AL DUR B BN A 2 RE S O bR . ZLR B S EA R B AFN T . P
PABRATTRT DA A A i i ) B ok e AR BT H TP DL B 0 SCUSCER 5 (0 T, it 2 L AT H
SRR RAE T, RN 2 B INETT M 25 R . X RRE, il — My
FE TR B, VRV ] H AT Q28 3k 3 1 HAl B 51138

[ERARAE XA IR, T LS isPrine /i, KNEESWF,

public static boolean isPrime (List<Integer> primes, int candidate) {
return primes.stream().noneMatch (i -> candidate % i == 0);

}

7 HA Bz B S A AL, SOOI AN T B AR s ok . BRE, AR ZARINEAE T — DAk
KT EF 7 R ST R R . AR, Stream APTHEAIXFE—FJ7ik. R LMEH filter (p
-> p <= candidateRoot) RIFIEH/NFHIECT TR FE. HEilter EABEANGA LR 152
Mg R WR BRI SR ARAR T R, KA R 1o PRI ZFEG R R R R RO T
HOP IR AT LT . BRI, AT — N4 Ntakewhile U5k, 4% —NHEFFIIRM
—ANFI, B2 IR 8]0 ER AL T 1A R K AT

public static <A> List<A> takeWhile (List<A> list, Predicate<A> p) {

int i = 0;
for (A item : list) {
if (!p.test(item)) { A A F R P 2 AT I E S L T 1A
return list.subList (0, 1i); — MR, RENZIE Z 8T TR
}
i++;

}
return list; ——HIFR A T T R AL S, PR R R B R AR By

MRRERATTE, RHT U isPrime 5%, RIS KT REECE J7 MR T8 25003 1
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public static boolean isPrime (List<Integer> primes, int candidate) {

int candidateRoot = (int) Math.sqgrt ((double) candidate);
return takeWhile (primes, i -> i <= candidateRoot)
.stream/()
.noneMatch (p -> candidate % p == 0);

WHER, 3 takeWni 1eSILRIII I, ST, RAISME AMERRMAM akewni e, SR
AL fnoneMatchtkfE & JF. AEIR, SORMSTILE | A% MM, IRH% I f#Strean APIIISHL
A7

BT REANFMLsPrime FIEETF, LT LASEILE O H & RS 7. ERBERIH—/N 2l
CollectorfZEHMHEIZ, RIFE I KCollectorfZ HFTRMILN Tk,

1. F—: EXCollectorFHEL
ERNINRE L FIRIE, i6f5Collector MFE SUAE:

public interface Collector<T, A, R>

Hpr, AR AR F TR IR HTF BB E RIS R KA, PR collectiffERmaA s Rk
B, KB ZWEIntegeriit, MRMABSLEREMNE EMap<Boolean, List<Integer>> (FlJfg
ATARAD I #6671 70 X EAE S B 45 RMap I FD , B trueffalse, B4 A 0 BRI IE 5 $)
List:

public class PrimeNumbersCollector

implements Collector<Integer, P C RN AT
Map<Boolean, List<Integer>>, —Engs R
Map<Boolean, List<Integer>>> ——collect#EMLE FIH

2. BB LHPHLIRE

B R, MEESLICollectorB O EBBIHA R, supplier FiEE iR Bl —AN7E 1 B G 2 2
PRIIRR L

public Supplier<Map<Boolean, List<Integer>>> supplier() {
return () -> new HashMap<Boolean, List<Integer>>() {{
put (true, new ArrayList<Integer>());
put (false, new ArrayList<Integer>());

bhi

X EAMEAE T AE RN fMap, & Atrueflfalse AN NP T X RS FIR . ERELTE

T A EBBORAR T S AR N B . R AR T i K T VA R accumulator, BUNEE T itk
MhICRIEE ., X E R S RT P IAL R Scs . DUAEAEAR T — JOBARH, #RAT AT i et 2
M as R, MR S ISR BN A RN

public BiConsumer<Map<Boolean, List<Integer>>, Integer> accumulator() {

return (Map<Boolean, List<Integer>> acc, Integer candidate) -> {
acc.get ( isPrime (acc.get (true), candidate) ) —MR¥EisPrimeIZE R, RIPUREBEE R EIIE
.add (candidate) ; R R B AR 8 4 1) 2 e

FERXATTEEA, R T isPrimeliik, A3 SO AL IS R B iR (a2 R
BMapHt rue Xt N KME) A4 E . XU B 4E RBE a4 R IR U5 Bl AR A R i, X RE A
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A LB HT A B I S 2 i 22
3. = LWESIFTIIE (RTE)

T ANIREEAIATICRIER AN > Bngs SRR, XH, ERHEGIHFHMMap, R~ MMap
RO AR B R T AT B B R B I Map RIS MR AT T

public BinaryOperator<Map<Boolean, List<Integer>>> combiner() {
return (Map<Boolean, List<Integer>> mapl,
Map<Boolean, List<Integer>> map2) -> {
mapl.get (true) .addAll (map2.get (true));
mapl.get (false) .addAll (map2.get (false));
return mapl;

TR, SEPr EXANSEERS RAREIATH N, FOMZEIEAR ST X B G KT E A2 0 A
combiner/7i%, RATLAEE LI 2 CHIFMIMEEZIH —1
UnsupportedOperationExceptioni®#) o AT iLXMIF55, FATE R R LIE .

4. FM}P: finisher HiEMIKESSKcharacteristicsHik

AT SCI AR R . Aim Ui, accumulator EFRICESS MR, HAER#} Dk,
M4 finisher FiEpiR Al ident ity REL:

public Function<Map<Boolean, List<Integer>>,
Map<Boolean, List<Integer>>> finisher () {
return Function.identity();

Hicharacteristicsj¥ENMiE, EAMCEYE, EBEAZCONCURRENT A2 UNORDERED, {HEIR
IDENTITY FINISHI:

public Set<Characteristics> characteristics() {
return Collections.unmodifiableSet (EnumSet.of (IDENTITY FINISH)) ;
}

THA T & )E LI PrimeNumbersCollector.

RIGIEE6-7 PrimeNumbersCollector

public class PrimeNumbersCollector
implements Collector<Integer,
Map<Boolean, List<Integer>>,
Map<Boolean, List<Integer>>> {

@Override
public Supplier<Map<Boolean, List<Integer>>> supplier() ({
return () -> new HashMap<Boolean, List<Integer>>() {{ — M ANE AT ListiIMap AT FE

put (true, new ArrayList<Integer>());
put (false, new ArrayList<Integer>());
bhi
}

@Override
public BiConsumer<Map<Boolean, List<Integer>>, Integer> accumulator() {
return (Map<Boolean, List<Integer>> acc, Integer candidate) -> {
acc.get ( isPrime( acc.get (true), — W CEIK BRI RAE LS 1 sPrime HiE
candidate) )
.add (candidate) ; 5 isPrime VAR EME, MMapH BURBEAEFRESIER, 38 24 8/0 1080 Eom st 2
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@Override
public BinaryOperator<Map<Boolean, List<Integer>>> combiner () {
return (Map<Boolean, List<Integer>> mapl,
Map<Boolean, List<Integer>> map2) -> { — NG5 A Map A IFFIE A
mapl.get (true) .addAll (map2.get (true));
mapl.get (false) .addAll (map2.get (false));
return mapl;
}i
}

@Override
public Function<Map<Boolean, List<Integer>>,
Map<Boolean, List<Integer>>> finisher () {

return Function.identity(); R BB R H i, FItHidentity BREIUR
}
@Override
public Set<Characteristics> characteristics() {
return Collections.unmodifiableSet (EnumSet.of (IDENTITY FINISH)); XA SRS R TDENTITY FINIQE

}

WAER AT U IX AT E € IREERR SR E 6. 4T fpartitioningBy L) AVEEIERAAS, HkER
EMIEMEERT .

public Map<Boolean, List<Integer>>
partitionPrimesWithCustomCollector (int n) {
return IntStream.rangeClosed(2, n).boxed()
.collect (new PrimeNumbersCollector());

6.6.2 HLEHESRAITERE

HpartitioningBy L] J7Z6 & USCEE A AR IMIRITE & 1) B 5 OSSR E D e b —FEI, (ERFRAT]
BRI B E RS BilipartitioningByWAESPEREM HARIE 2 ILZELEIRATE AN IHAHE S K
ﬁ%*‘7<ﬂE:

public class CollectorHarness {
public static void main(String[] args) {

long fastest = Long.MAX VALUE;

for (int i = 0; i < 10; i++) { —IBAFMIR 101K
long start = System.nanoTime () ;
partitionPrimes(1_000_000); W HT—E I B AREEL TN IR B A X
long duration = (System.nanoTime() start) / 1 000 000; U AT (R = A
if (duration < fastest) fastest = duration; R IXAPAT SR B AR — A

}

System.out.println(
"Fastest execution done in " + fastest + " msecs");

T, ORI AR ] N E M AESE, (BT AR X AT A SR A R A% . XXM
TE, EANNGRRIR AR S RS W HEm 1. XA RBIRT— 1 A BB A O AR s AL
FMMpartitioningBy L] JiEGIE MRS M INEI0R, WL FERI—KIgT. EIFF/RI5 2.4
GHz I LAs EIs1T18 8] T BL TR 45 2R

Fastest execution done in 4716 msecs

PAEHMAAME 2L JpartitionPrimesHiipartitionPrimesWithCustomCollector, PMEMAFL
IR E & RS IR RE . BUTE, FEFFTED:
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Fastest execution done in 3201 msecs

AN U R RRFE TR B SOBER SR AR TR, JRNA = 58—, IRES 7 W £E T 2R sl
HORUERS:: S, RIS T KRB0 TERESR T .

waeH— SR EE, ﬁt@ﬁﬁ%%%ﬁiﬁ* HJToListCollector s, WnJ LU S
PrimeNumbersCollectortZ DIZHEAI = NEEES collect HEM BRI A KIRG FIFE R 45
public Map<Boolean,

(int n) {

IntStream.rangeClosed (2, n) .boxed()
.collect (

List<Integer>> partitionPrimesWithCustomCollector

() -> new HashMap<Boolean, List<Integer>>() {{ RN R
put (true, new ArrayList<Integer>());

put (false, new ArrayList<Integer>());
Iny

(acc, candidate) -> {

— RN
acc.get ( isPrime (acc.get (true), candidate) )
.add (candidate) ;
) 4
(mapl, map2) -> { —HE

mapl.get (true) .addAll (map2.get (true));

mapl.get (false) .addAll (map2.get (false));
1N

TRE, AR LA S SBlCol lectordi MAVE — AT, ARIRMALE RS, BARTTRERT L
RE—R, TEMAESZE 5.
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6.7 /NG
T JRARE A o 200 X A

e collect@ MimlE, EEZMNSHRMR T ITER BRBNCLLE RS FRlE
) .

o T IR BIBRCR HAMIL SR —AME, PlunitE i/ IME . SREBCPIME . XIS A
GEAE -1,

o TE WAL AT L groupingBy MR e R #1704, BifpartitioningByi T4 X
o WS TTUIERUE AR, T2 H. S XFHL,
o RATPASEICol lectorf I H i LI R I R AR H CIUEERS -
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BT E OFTEELEEERE
EENE

o MIFFATHRIFAT AL BEELS

o IHATIRAITERE S BT

o 33/ EIFHELE

o ffifflspliterator/ &Ik

R =%, RAMCEED T Hstreands 1A IARIR AR B A BAE . FRATEMRE 1540

FREACH Ay B IEARRE NS AL R AR Java B Hl IR S R AL . IXFh 77kl JavafE e 2 To 7F B A se Bl AL Rk

%ﬁi%%%%ﬁoﬂﬁﬁﬁm,%E%%ﬁ%%ﬂ&ﬁﬁ%%ﬁ%ﬁﬁﬁﬁm%,%%ﬁ%ﬂ%ﬁ%m
V2NN

BN, fEJava TZHT, FATACPBERE AW ARG. H—, RS HIH 0 65 Bl A s 4540 70 s 1
Wore B, REGSEADSTEHD O MSIRLRE . B, IR EAE 2R R EATEEAT R P ok
A BTSSR AT, SR ITH LR, SRR 2R A IR, Java THINT —DI{ES
/EFHHNELE, ARIREERIEERE . EA S WA . WA 2RI —HEZE

FEARTR, JO” T st reami% DU LEARASHIR 3 0 it e XS Aa SR AT IFAT A . B SRVRIR A WP
R IRAS A IFATH . Besh, VRS Bl Java @ M AT K], B B SEPRIoRk i, 2 a0 il 765 Ja M
Java TSI S/ EIMERI) . ARG 2RI, TIEFFATIR N B 0 TAR MR E 2L, ON I RR 2 ALK
71, AR RER R AR BIRAMG R ATREZ ) 2528,

BATSEEAEER, AT B 17, FATIRBE R B B 5 A SR L B 0 R 1A E 2 X gk R H
TE BRI RARYE . RIL, RG22 S el idad se B AE R 5 2 Sspliterator RiEHiX AR 4
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7.1 FATHR

AT, BATEEMILE] T st ream$ O] UEIRIES 77 AL B E 1 0 HR: w] LI ISR 5 A
parallelStream/JERICESHHNIHTI. FFTRAMZE —MEAB T REANEIRI, FERIAF KL
FEIT B A BAR N BAR BRI IR 2R, REUAT LA S84 e 304 F 10 AR S04 0 Bo 2 22 A% A BEAS 1 T AT
P AREATAMCER . AEFRATH AN A ] 7Rl — NI

BB TRES — AN, BXMFERNSE, HREINMIBGESBNTAERFNRM. —MNEE (WIFE
D PR RS KR, EEREIRSEMEE, 25X R
BinaryOperator RIHZIX /N, 1T Fis:

public static long sequentialSum(long n) {

return Stream.iterate(lL, i -> i + 1) R E SR BTE BRI
.limit (n) —— PR F A4
.reduce (0L, Long::sum); % BT B SRR A g

M ARG JavaRiIE R YL, X BARES5 T RS A -

public static long iterativeSum(long n) {
long result = 0;
for (long i = 1L; 1 <= n; 1i++) {
result += i;
}

return result;

KA RA AT BE UL, Rl R nfR K. AEANTWR? IREX 45 RAEIAT RS ?
Z DAL ? WEG BT A BREE 7 HERAMOINIE e ?

WA REARO . FFETR0E, X e s T
7.1.1 BIFFmESRAFITIR

PRAT DAER AR BIFAT I, AR AT B9 R U203 82 (B AUE SR FFATIZ AT ——X PP i A
parallel fji%:

public static long parallelSum(long n) {
return Stream.iterate(lL, i -> i + 1)
.limit (n)
.parallel () RN IAT I
.reduce (0L, Long::sum);

£ LI ARG b, R R A B SRAN B A AR H AT U7 A5, 4 TR A E . AFZARE T
StreamfE N B T LR PRISEAT OO AS[R] (U BRARSLIFAT BEAT AN ERATE, B 7-10R. &)a, F—H
NERAE RS TIEIE N R E IR, 2V IR T ah R .
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36

B 7-1 FFATIAGNERAE

TR, EBSET, SRR paral 1e ITEIFANEWRE A G A EMEPR A . EFEN B sEhr
MR T —booleantr, FRIRABILTIHparallel F#HT A IRIEARIFATHAT . S, 1R A
i EXIHTIR I sequent 1al 77 AL AT LB E AR BRIBF I HER, /RATRELLUEIX AT ik4 G
oK, AT LS AR At o) 7 3 D I R S R AT AT, RS B RAT . B, R AT DURRFEfL -

stream.parallel ()
Cfilter(...)
.sequential ()
.map(...)
.parallel()
.reduce () ;

B )G —Kparallelfisequential WHSHMEEANRIKL . TEABF, WKLSIATHIT, FNERE
AR E.

Fi B AT T Rt

EEMKIparallel ik, RUTRESHE, HATHRAMLREZMNMILRII? B2 /0407 Ba HE XA
TFENE ?

FATIR N T BiAForkJoinPool (7.2 &it—DuER] 432/ & IFELY) , BEERIARILFER
EERIALFL RS S E, X MEL HRuntime. getRuntime () .availableProcessors () 55
1.

2RI LA R4 g java.util. concurrent . ForkJoinPool.common. parallelismf

HBARLRE MR, A0F s

System.setProperty ("java.util.concurrent.ForkJoinPool.common.parallelism","12");

KR AERUE, NP ra R FATR. AR, H A IEE LR AT R E
REAME. —E, ikForkJoinPool MR/NET A B AR HUE &N A IERME,  FRAFRATIREF (14
B, AT R B
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B RIFRA T B R ZR ), ATV, EZRALIRES BIs AT AT IR, 2 B MERERTT. IEIRE
=AY, A=K GERES BFHRIAT IR SO e FEFHERE, ERATE B Rk
e !

7.1.2 JERMERE

AT RRICAT KA T V2 8012 LM FEARTTVE T RE A . SRMAE A TAE b, SERFAAXT AR At 700! 47
SRTERAVERERS, IRROZIAZOEE = AR WE, W, HlE. A, RTUFR—DHE,
'B56. 6. 275 i T BRI 3 S5 B PSSR Ak RE I DI HE SR AR H 2R BL, R R

ARASFERT-1 PEXHT » A ERECRA AR E R RE

public long measureSumPerf (Function<Long, Long> adder, long n) {
long fastest = Long.MAX VALUE;
for (int 1 = 0; 1 < 10; i++) |

long start = System.nanoTime () ;

long sum = adder.apply(n);

long duration = (System.nanoTime () - start) / 1 000 000;
System.out.println("Result: " + sum);

if (duration < fastest) fastest = duration;

}

return fastest;

RT3 ANRE —D LonglE NS H. ERXMEL TIER Long M L0V, AL ERKXIAT IR I
] CLAZZRP A, IR Bl i) — IR BAT I ) o BRARIE e BT R I BT T s 0 7 — N4 8
ParallelStreamsf3E, R AT LA AMEZ RGP Inidak i ot o — T 54 B SR EOR AN ZE ] 2
A

System.out.println("Sequential sum done in:" +
measureSumPerf (ParallelStreams::sequentialSum, 10_000_000) + " msecs");

TR, BATIXAGE RS RESE . WPUTIREERAIRZ, WIRE ARSI R 2 W, 1R
ﬂ%gﬁa%ﬂ%tﬁﬁFﬁ%ﬁ@oﬁﬂﬁ#é@ﬁ%ﬁ%ﬁZBQMMm%meLﬁﬁE,%ﬁ
FEIXFE:

Sequential sum done in: 97 msecs

LG o r R IS APRAPAT RN IZ IR L, BUVEENRE, HEEFRA T ZX R AT
AT BRI AT R AT o A RAR S W e P RE

System.out.println("Iterative sum done in:" +
measureSumPerf (ParallelStreams::iterativeSum, 10_000_000) + " msecs");

K5,

Iterative sum done in: 2 msecs

BUAE A ARG bR ) AT RRCAS A 1K

System.out.println("Parallel sum done in: " +
measureSumPerf (ParallelStreams::parallelSum, 10 000 000) + " msecs" );

BHESHIA AR

BEHEFHEERERER [ $1TXT] : http://www.sxpdf.com



Parallel sum done in: 164 msecs

%*ﬁ%’%/\ﬁ’%‘% SR TTEE R FAT A LU P IRAS AR AR 22 o RG] iR B X N A 45 e 23X BLSIEpr |
A 7] 8

o iterateERMRBAIIN R, WA E T4 LR
o WAURAEAC L terate s BlE MR HRIFATHAT .

A R R ORI IR IR B LR A LE A A SR 5 AT A . FLAAOR,
iteratefRME FIRAENE IS HAT B/ NB, DA DA AR UCN. XA R BCAT ZEAO AT — O IS5 AL, &l 7-2
Fs o

i tH

R B iterate

LY

K 7-2 iteratefEAE _LEINFH

XEWE, EXMEERBRT, BHNHEREAN G ET-1RREEITR; KRBT IR AT R BN %A
WA, DRI TEEA IR R A/ NSk AT A 38 . HR ARG R T AT, RIL SR 45 W Ab BB i T JF

B4, B IORFERAE S B — MR LR L.

XU T TRAETTRIRE S, AEEER SEEW . WRAGAN (MR T — A 517140
FI#AE, Witerate) , BEEWREILFERFBAEMEREE 2, FIUERBABNELUHE Mparallel
W, TS REIREE THARRELER.

15 I SEA &E0HE vk

MRNEEE AR Z S, HTR &SI T RANE? ATEHZE i 7 — 4y
LongStream.rangeClosedfJiik. XNk Siterate LA BN A .

. LongStream.rangeClosedE%FiE\ﬁﬁ%ﬂE‘Jlongﬁ?, WA BEAATRFE TS -
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e LongStream.rangeClosedZ B 7Vl , REDIRSAMIL/NR, B0, JEHE1T200 5N
1754 6710+ 11715116720,

EBA R — N EH TR PEBE T, HE IR KT 2R EA K

public static long rangedSum(long n) {
return LongStream.rangeClosed(l, n)
.reduce (0L, Long::sum);

JZ~¥7\E/‘J%TJHZ|’7%

Ranged sum done in: 17 msecs

RAFAE A AT A H i terate T JiiEAE BT RN FFHAT IRA ZRIG 2, RONBUE TR % 1 AR5
X VRIS LE B E ) B SRR AR AR A . BRI L, i B S AR O AT R s 2,
FRRIZ AN BT RRCA N F AT e ?

public static long parallelRangedSum(long n) {
return LongStream.rangeClosed(l, n)
.parallel()
.reduce (0L, Long::sum);

LRI B B 25 VR ¥ -

System.out.println("Parallel range sum done in:" +
measureSumPerf (ParallelStreams::parallelRangedSum, 10_000_000) +
" msecs");

Parallel range sum done in: 1 msecs

A, BAUFE T AP HIAT BRI FFAT IR, ROYIK RGN T MR B 7- DISFEAT 1 Xt
RHY, ) IERA OB 25K 285 (8 R AT TR RS PR e R I PR RE

R, e, JATHIFARZ BN AT REA B 75 2O A0E V1 %) 2y RS TR 94
BAED BRI FMIZAE, R IX RN ER G I ME. B2 AR RS s A th T Be
FUARAE B, BT DMR EE B0 s A ORISR A% P AT AT A AR 8] LA P A% 22 1) A% i e £ I ]
Ko BMEZ, REEHTARRESAT EIFATIL. R, EMEHIFATStreamHEARSZ T, R0
RS WREEREE 7, HAPMEZLE N T . RIDRE — A ILIFERE .

7.1.3 IERMERHIFATR

BTN P AR Z R, AR A RE AL I SRS . NI S — M SEBUN T 2 A
HREORMA 7%, ER2EE— s Ronds:

public static long sideEffectSum(long n) {
Accumulator accumulator = new Accumulator();
LongStream.rangeClosed(1l, n).forEach (accumulator::add);
return accumulator.total;

}

public class Accumulator {
public long total = 0;
public void add(long value) { total += value; }
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RAPACHG AR 3, R AL B AR SRR VE SR P R U o X BARRY AR B A8 A4 & 2%
REFHIRN T ARG Biate—AFnds, — MM hsRPrRITER, e FEm &N,

AR IX MRS SEH A T8 ? AR, RN, FEEARR EH2ITR. fXiiktotal
o MBI S . MRRHAHFREE, BMERREZIATHREL T . BT X —A, AT
%Estreamgﬁﬁiﬁﬁﬁ’ﬂ:

public static long sideEffectParallelSum(long n) {
Accumulator accumulator = new Accumulator();
LongStream.rangeClosed(l, n).parallel().forEach (accumulator::add);
return accumulator.total;

FARRS 75 B 7— L B BINHE SR AT IR AN T3, IR T BRI AT IO 45 R«

System.out.println("SideEffect parallel sum done in: " +
measurePerf (ParallelStreams::sideEffectParallelSum, 10 000 000L) +"
msecs" );

PRVTRE AT BIZRALT T i I A -

Result: 5959989000692
Result: 7425264100768
Result: 6827235020033
Result: 7192970417739
Result: 6714157975331
Result: 7497810541907
Result: 6435348440385
Result: 6999349840672
Result: 7435914379978
Result: 7715125932481
SideEffect parallel sum done in: 49 msecs

EEIVERMERETC R BB T, ME— BRI R FIRPAT AR S IR A F 45 8, #02 IEAE
50000005000000Z Rz, XA&HTEZANEREIERN VIR ZME, PiTtotal += value, MX—HHE
RELIR R, AR —ANRTFEE. WERIELE T, forBEachtHAMNEERIER, BaRZL4
RIRIL N R TIADIRAS o BLRARA I TSt ream X ARG RBAKI AL, w0 Z8E Six Fhis i o

BUERFIIE T, A AR M IFAT I LA OIFAT T . SR 135 AN EE 14 5 VRS 1 R B R O I 6%,
PTATEZRENX — ko BUE, ICEZMRILZAT AR, HRIFITStreanfF BIIEFIIEA R HTK, &K
11 F B — Lo AW URAT DA H A A2 I A AT BAR DR AT R R T RE

7.1.4 BEBERHIFITR

— M, AL RS T AR AT A E B WEGE AT Rt 22 o UK, BRI 2480
T CHEDH —TA (ST EBEEA 2507 TTRRIN A HITRD 7 KBTI SR ENL
v LIS BRAE AT RER XTI, (BAEMSAT 2253 10 53— AP 0L N T BEAtE KE el . RO ik, kA=A
AU @ PR L, TR AR RS LN 2 15 A A AR AT -
o WAL, WE. EWPREE ST 5245, HAA—CRIFH. RIWEAT oL, Jf
ITHIFA SR L. BeAh, FFATHRA NS MR ESEA 2, BT LS B FR P IE 2 0
AT, Bt d B A U P 0 2 ) SR A 2 L R

o WRRAM. BIEMMIRMAEERES RKKRIEEMERE . Java 8HHRIERAR (IntStream,
LongStream. DoubleStream) >R HuiXFi#lE, (H LA AT REARN 1% X L.
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o HUEEAEARGTEIATIR LR LT IR ZE o FEA R L ini t M £1indFirst S KM T 70 R UT 145
1B, EATEIATR EPAT AR RS K. B, findanyetbfindFirstlEfElf, BIREA—EH
FZMFARIAT « R L Hunordered 7 RIEH PRI Fit. B4, WRRTFER+F M
MTEMARLTTE T NG, SHEFHFATRIEA L ind t TRES LRANE i L3RS —4
List) EER

o EEHBRABRIETURLI ST SA . i VRELBEFTRNEH, ¢ 2 IumiBiKLm
REEBRSAS, W Ve il 23X A0 A ) — AR PR s PRt i o @ (R st i R A P DR AT I 12
RELF A AT REdE LEEUK

o XITHBUMOESER, EFIATHI LT AREAZ —DMFRIPE . FAT B BU LA TTR I EFALIEHRA
EIFAT S AT -

o BEIEMY EBIRL M RE ST 0. i, ArrayListB#FACF L LinkedList @R 2,
N FHANE 38 Il P28 oy, 1 e W2 [ . 534h, Mlrange ) J5iE G M R 46 2R AL
WA ARIE M # . ), URIGAET. 3725, JRATELE CilspliteratorRE & EEN IR

o VLH G, AR T R E SR TR, BT RS e R R R, B, — A
STZEDI AT LAy R /INHEE I8 2, IXFEREAN 50 70 30 T DAL ARy et A7 A 3, (HIR IR 3/ T /g
FRITCRMNBHLET, SEORA SRR

o REEFRABET S H DR ZRED (Fllncollectort Hicombiner 5ik) o WHIX—
iﬁm@jﬁ A RS T- I A 0 5 S A H AR A 3 vT e 2 i IR AT RS B M e 32

RT-VHL IR o3 it o 5 7 — e R IR AN E T I17

RT-1 FEIBIEIRA AT 2

R A 43 it
ArrayList 4‘&ﬁf
LinkedList %
IntStream.range b ZES
Stream.iterate =
HashSet o
TreeSet piss

BeJa, BADEERRRIFATIRE 5 AR g Java TH 5 NII2r S0/ A FFHESE . FRATIC R~ BIE B
TERIERE AT, TR ER AR R R E R, FrUAIRATSAE T — A4 0 3/ A I FESE.
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7.2 X/ EIHHELR

7332/ B IFRESERY B R LU I 5 30R AT BLUOFAT BRSS9 20 OE/NAESS, RIe R B TR S ISR & 9F
R LIR . EitExecutorservicefE HH—PSEI, BETAEFTRCALIER (A
ForkJoinPool) W TARLRE. B 5eKEH WTE SUES M TAES -

7.2.1 f#FlRecursiveTask

BTSRRI, Ui RecursiveTask<R>MI—NT, HPREHITIAES (LLETE T
E55) PN RARR, SFHMBEEARRBIZGR, MZRecursiveActionBB CHR T RES I H
fhAEREHAD o B8 Y RecursiveTask, RTEEMEME—MIMER ifcompute:

protected abstract R compute();

RANTFIEIFIN E LT HRAL S RSS2, DU TEVE A 2 BN TT R0 i, A A TR 55 45
R, IER T, AT SEIESEALT T i f Py A0

if (RS RH N |
W7 SAZAT 55
} else {
AL A TAE S5
WIHRAAT E, R EANTES, SRE TS 7R
HIFDNTAESHE R
}

— SRR VLI BEA V) AR HE DR E — AME SR B ROZ R, (HA UM IR 7 i m] DA B ARG X — P E
WAVAET. 2. 1 rhk— PG . BIHRES IR i R 73R .

PRSI 5 3
NS, fork
HEFNTHES
RN
fork fork
; ! ! |
it P ofe (B it 2R B it P ofe B it 7 2fe B
HATH e
TAE SRl l l l l

QL9 QY
<

EH A
o R

B 7-3 o3%/&¥HdRE
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RATRE D R, X A RE A A FIERII TR o X HL28— I3 50/ B FHFHESL R S Pl
Ty EUARTIT RGOy EAd,  LEBATRE X MESON — N e E ] G — P long [ HHER) K
Ml WETHTA, RFESARecursiveTaskFR M —ANLHL, Hid N EAALE B

ForkJoinSumCalculators,

REBBERT-2 7050/ G IFHESAT IFAT SR AN

public class ForkJoinSumCalculator
extends java.util.concurrent.RecursiveTask<Long> { 4k RecursiveTask KRBT LLH T4/ F

private final long[] numbers; BRI HU
private final int start; — AT 55 A BRI BRI R R RN 28 1A

private final int end;
public static final long THRESHOLD = 10_000; —NEGAT S o RN TAE 55 A R

public ForkJoinSumCalculator (long[] numbers) { — NI R B TR A%
this (numbers, 0, numbers.length);

}

private ForkJoinSumCalculator (long[] numbers, int start, int end) { — A K3 e O T Bl )3 07 A0 R
this.numbers = numbers;
this.start = start;
this.end = end;

}

@Override
protected Long compute () { 7 #iRecursiveTaskil % 77ik
int length = end - start; ——ZAT S S TR 4 K/
if (length <= THRESHOLD) {
return computeSequentially(); R RN T B T AR, A R
}
ForkJoinSumCalculator leftTask =
new ForkJoinSumCalculator (numbers, start, start + length/2); BN TFAR S R B R —
leftTask.fork(); —FIH A —AForkJoinPool Lk S HAT Hr B 2 TS5
ForkJoinSumCalculator rightTask =
new ForkJoinSumCalculator (numbers, start + length/2, end); M N G RR
Long rightResult = rightTask.compute(); —[FEPPPATE A TAES, AW REARVEE— B3k 5
Long leftResult = leftTask.join(); —EECE AN TSR, R M AR e RS
return leftResult + rightResult; AT SRR TS RS
}
private long computeSequentially() { —ETFAR S AN ] S B 45 SR a7 s vk
long sum = 0;
for (int i = start; i < end; i++) {{

sum += numbers[i];

}

return sum;

BUEGS S — DN ITERIFATHAT n A BRBORMBAR T 7R A FICEE RS S L

ForkJoinSumCalculatorid Bk

public static long forkJoinSum(long n) {
long[] numbers = LongStream.rangeClosed(l, n).toArray();
ForkJoinTask<Long> task = new ForkJoinSumCalculator (numbers) ;
return new ForkJoinPool () .invoke (task);

EHMH 7= LongStreamRAEMAEHT n NEREELL, RE6IE—1

ForkJoinTask (RecursiveTaskfRI) , FIEEA LIBARILTE R T-2R
ForkJoinSumCalculatorMIALMIGERE. &5, O T — M #ifForkdoinPool, HHULFAE%
TR . fEForkJoinPool HHATHY, e — kiR EIF{ER & ForkJoinSumCalculator
HE LR LR
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HIERESEPRN R, % MForkJoinPool BIEAMH AR L. ERETXAMRRK, —FkiiEe
LB — IR, ARIGESE B GRAFAE SR A T B, 2 N BB, SXRE R AT DAYE 58 A AT AR5 43 7 5 b 2 A
T XHEGIERN T HEGAM LS HERS, XERRE LRI VMBS Al T (G BT AT AL B . T
MU, 1Z%A01E R UK FHRunt ime . availableProcessors IR [AIME K ok e ZR R A6 F I 26 72
H, WiERavailableProcessors ik BINE ALK RZALTRA, (H'E bR LRI R ] FH PR KR
ELFEHR LR R A I R TN AZ

iB{FForkJoinSumCalculator

HH ForkJoinSumCalculatorfEE4S ForkJoinPool i, XAMES it Bt it — AR PAT, XA
LRSI HTS M compute /7. LSBT S RE/NEE LU AT, WHERAGE /NI 24 Z R A
HIEH D PN, AP ForkJoinSumCalculator, M EMIMHEForkJoinPool ZZHMAT .
M, X R LLEBIHE R, REARS 0 N E NS, BRI E AT A TR R A A
(AR F 2R AN I EH /N T2 10 0000 o X SIF R MES SR, S5 H A SOd a8 r
BREED AR XMW F B ERIR. BRGNS R, M EEAT5m4s
X R E7-4FR .

L AR

| / sy

I V2 Jisi Y23 Gt U 2 Jii 2P
f#R=a #R=b gk =a gfi=e

B 7-4 %/ EHELR
PRAT AT — IR B FF UGS RAAE L, SRE B A 2 30/ A FAE 22 SR AN 7 v PR 1 R

System.out.println ("ForkJoin sum done in: " + measureSumPerf (
ForkJoinSumCalculator::forkJoinSum, 10_000_000) + " msecs" );

ELERBL T .

ForkJoin sum done in: 41 msecs

XA RE A R L FATIR IR 22, HIX 2 R A 2 B AN B i 2R G — N Long [1, ZJA
FhefEForkJoinSumCalculator 4 {# HE .

7.2.2 RS/ E&FFELE K BAEME
BRI LE R M 5, NSRS AR A S B . LA SR JIAN 2 P 0 LA

o X MEF R Joln AL HIERAITT, EIZAESMLEE R, Ft, HBELENADTAESHTHE
WA 2 Ja PR E . B, AR1S BRI RRAS 25 FE IR I B S5 AR s 2%, RUOAREAS TS5 R L 2
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R R AN TES SR R B

o ANiZfERecursiveTaskNE I ForkJoinPoolfinvoke Ji¥E. M, RMNIZIEA EH A
compute® fork ik, RANMFAMA R iZHH invoke kG s 347115 .

o XTAES IR fork LT LME B i ForkJoinPool . [AIN 22 i A4 W 1) FAE % A B AR H
AR, HIZFE R B B b — AN A computefile XFRMAR AT LA — AR5 E A
LR, AN I AR AR 2 O Bl M S IS R A -

o WA 3/ B FFHERR AT T RO A mUBRT o Rp 0 R #8E /R 25 W FR) TDE HL T 75 R PR B
(stack trace) KA, EBAEDSZ-EIHE LHAT T, FOVAA compute IR IFAEM
S ERRMTT, e for kIR,

o MIFATUR—FE, ARANFLPT IRV ONTE L AL BEES EAT ] 70 30/ & FFHE SRS EL U i b . AT 2
giiit, —MEF UM E DS AR, A RELEYEREAE AT I G BTt . prfT X AR 55
(IAZ AT I [A) #R L12% LE oy HEOBT AR 55 BT N TR s — MBI VA R8s/ e — T AESS H, F
SRR o3 — AN, SRRV RT DA /i 1 R I 2EAT o b4, R BB IR — Sk B FP A AT R A
P RERE A B AR R L . UG oAb JavafRAD —FF, 7030/ A IFHELE T2 “ Tt i i
PAT T A A T I TR PR AL . X N A Sk e 2 A J LR P AR E 2, FRATTA I i AE 4
WX AN RN IS ZERGE, 9 N B R T RE 2 0T A R — L8009 (Bl AT S8R 73
Br——MH 2 MR BAE A A TH5D

XT3/ IR IR i e — RANE: RIS —MhniE, RGEESFS R ERE DIt/
BT LR SRAE . FATRAET —FThlibss h—25R.

7.2.3 TAEGIEL

fEForkJoinSumCalculator ]+, FRATH EEERFMEA H R Z 510 000451 H B 5t A F-41
BTES T XMERLRMER, HERZSHEN SRRMERE — N rr G K 072k e e, REgil)l
MAEIRERZ A E . ERATPIMRZEHIF, TAVEH T —/ME1000 501 H A, EwE
ForkJoinSumCalculator &/02 4 1000 FAES K. XA MR T IR, BONIRATH RZ17En
M§£$§@¢W@oEﬁ?%%%?¢ﬂ%%i%ﬁﬁ,H%%ﬁ%ﬁ%%%ﬂ%ﬁ,ﬁﬁ%ﬁﬁﬁ
BHEARZ,

AR KRR AME S ORISR MR, SRR, AT, QAHTESN, RiZikat

FE5 AR S AR IO 52 R, AERFATHICPU PRI SR ASERORE, SCBReh, ST % LI
TGRS, R RDSRI ARG, 4R A TRUAMA, (IR TG, SR i
IR S5 B AT

3/ AR TR — PR A TAEBIEL (work stealing) MFZASKMYLIXAN M, fESLPRR T, X
TR X LA ST A Z P M B ForkJoinPoo L IFTA LR . SN s & AR5 IR A7
—AEEEAS, BESE R MESS, e WBAFISK R N AME S IR AT . BT AT PR A R
FALRETRE R RSN T A EIrA RS, MR eiy s T, mHMEZRRERT. X,
AR AR TR, TERENLE 7 —DRlfZis, MBSIRE L “fE” —MES. Rk R
GREEN %, HIETARAESHPATEE, PrafBSIIES . KR 4 ZRIRVF 2/ MESS T A2 %
JUANKRAESS, 1A BT S A L 7E AR 2R 2 )4 47 40

R, XA AR B IR ] AR B TAR AR Z (A 3  BE AR 5% . EIT-6)80R 1 IR R

B TARRRE NI A — AMESF R D TR, — DRSS N B TARLARE “fik” 1. winipn
A, XA R UAE I, ERE TS5 N AT B2 N
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TSR | 4 |

TRkt 2

TARLAR 3

TARLLRE 4

B 7-5 37/ AFFHESRAE A ) T AR 57 B ik

IUAEAR RIS 2 Al A8 20 3/ A A SRR I RAT BB I E 1, Al — B am b A 315
BT 7 =AM, RERERHLTR € TR T R o e ME S I R . (B2, A A EEH T ) AT R A
RAABX AWM T, XMEWE, & EH—MEIIWHIRAIRIF . X F0E 8 B SR
Spliterator, HMIESTEF—THTiL,
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7.3 Spliterator

SpliteratorfJava 8FIIAM H— M XANLFAER T riEMRER” (splitable

iterator) . fMlIterator—#¥, Spliterator&%%ﬁ)ﬁﬁﬁ%*E‘Jfﬁ%’ HERN T HATHAT T %
. BARTESRE A RS H OJF KSpliterator, HT— N BRI REIRM TR T
TEIREA RN T k. Java SEENESHER PO EIRS MR ML 7 —MBRIN¥Spliterator
SEL. FEASLEL T Spliteratordl, ML T —/spliteratorAik. EMEOE L TH T
%, a0 T R AR T TR

RIZIEBT-3 SpliteratorfEH

public interface Spliterator<T> ({
boolean tryAdvance (Consumer<? super T> action);
Spliterator<T> trySplit();
long estimateSize();
int characteristics();

S5E—F, T&Spliteratori@IIGENZET, tryAdvance FIERAT AR T EEK Iterator,
ﬁ?%fﬁ'”ﬁ?éﬁ\*/l\ﬁﬂﬂSpliteratorqjE/‘Jfli%%’ It Han S8 A HAh T & ER iR [t rue. {H
trySplit@ET NspliteratorZ &N, FONER DB —Ln Rk H 204058 A
Spliterator (HZFVEIRED , iEAIHNIFATAAEE. SpliteratorifnfilidestimateSize jiZk
e T 2w Ry, FONRMEAI 2], fetod &t kg — MERA B TR 5 5 — s

AN, BT SRR SR AT R, DUEAE R EN G R e Hik, BAISET
PR HTE .

7.3.1 FHoLE

Fstream¥f M E N M EERE —DNEEERE, WET-6FTR. B—P RN~ sSpliteratorifif
trysplit, AW~ Spliterator. H XXM SpliteratorfHtrysplit, XFELAILHA
TV Nspliterator. X MEZAWFFSpliteratorfHtrySplit HF'EiRFlnull, RHE A
HIEMARRE S, W =2r. &5, XRMNEREFSEBRRAEIEMA T, XN AR
SpliteratorfEfHtrySplithf#RiR Al T null.

s Bk
trySplit() Spliterator2 trySplit ()
Spliterator2 trySplit()
e — e
= EALES
Spliteratorl Spliteratorl

| Spliterator2| ‘ Spllteratmral trysplit() | Spliterator2 | |Sp11terat013 |

trySplit()  trysplitO | null | | [ Spliterators | [spliterators| — trysplic(

ko J L
trySplit() H Lo trySplit () { pull ¢
P l_ s Spliteratord T”””J”"’"E

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

B 7-6 #BAKFLEE
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ENMF IR ZSpliterator KGR, Wdr i@ idcharacteristics FEEFE N,
SpliteratorfHRtE

SpliteratorEZ O FEHHIERF —MI% Jiif&characteristics, BERKIRE—4int, &
Spliterator RN GHHEERImIT. FHSpliteratorZ 7 vl LI X S 4 ok BE 4 bz il A0 AL & i
gﬁﬁo RT-20045 TIXEREE . CARERE, BAREIIEMS SRR AES, WA —
2

#T1-2 spliteratorfHFtk

E5 i X

ORDERED ﬁ%ﬁ%iﬁ‘]ﬂlﬁﬁ (W“ﬁuList) UJHZSpllterator‘TIJEr*ukU%HT&A@ﬂé llﬁf“

DISTINCT X FAEE X G Ry, x.equals(y) R[Alfalse

SORTED it J73 ) 76 A% I — A€ SRSk
SIZED iZSpliteratorEE*/l\E.%ﬂj(d‘m%’:ﬁ?:j (Bltnset) , KNittestimatedsize () 3 [0 )& HER{E

NONNULL PRAEE ] (1 78 R AR Hnull

IMMUTABLE spliterator MIBURIRAREZ . IXRIRAE LM JIIN AN BER I MIBRERIE ST e 3R

CONCURRENT | i%spliterator [FIECHE IR TT LA A 28 72 R & B e 75 [R5

SUBSIZED Zspliterator FATH METF ) HH R Mspliterator i &s12ED

MERCEER T spliteratorZ MRATA LB L TR 5%, ReTLUAE A s il—1A
Spliterator .

7.3.2 SEPARECHKISpliterator

ERATRE A REFEEIRE C9Plspliterator MSLPRBlF. FRATEI K —NE S 7ok B —A
String RIS, XA IR —ANEAR AR T PLS %R T FITREF

REGIERT-4  —MERRFEG T Tri%

public int countWordsIteratively (String s) {

int counter = 0;
boolean lastSpace = true;
for (char ¢ : s.toCharArray()) { ——IZANE ISt ring T T4

if (Character.isWhitespace(c)) {
lastSpace = true;
} else {
if (lastSpace) counter++; e b AR, TS BTR P TR R A, R B s —
lastSpace = false;
}
}

return counter;
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IEBAPERANTHEAEET B o) 19 GRARED 15— A3 L.

Ilﬁgésﬁﬂhttp://en.Wikipedia.org/wiki/Infernof(Dante)D

final String SENTENCE =

" Nel mezzo del cammin di nostra wvita " +
"mi ritrovai in una selva oscura" +
" ché la dritta via era smarrita ";

System.out.println("Found " + countWordsIteratively (SENTENCE) + " words");

TR, BAMER TR 7 —SBSMOBENL A%, DUSURIXANIEASEBLRIEAE P NA 22 R 7 2 A2
I REIEH T, IEWmBATITRE, XBACIDR FTETLAR A

Found 19 words

BARREOLN IR A O R BN KU RS E Iﬁ?ﬁtf%?iaﬂ]ﬁu?ﬁi% [, IXAEARmE T LA JFAT
StreamIATHIXANIERE, TR B AUt AL BRA AR ANF] 2D i)

1. DL B 5 A v H g
BT B s tring R — M. ARIE, FHEBPRANIR Tint. longfdouble, FrRARRA

fefStream<Character>:

Stream<Character> stream = IntStream.range (0, SENTENCE.length())
.mapToObj (SENTENCE: : charAt) ;

PRA] DAXFX AN AR LR 5 fEIHLRE, AR OREE B E A APRES: — N int AR5 2
Huar NIEEOE 78, &6 — 1 booleanIRKicHE E—1i# 3| Character 2N ETHK. K NJavalXf
g (tuple, HIRFRHFIRITORARMNATFINRMLGEH, AFEQENS) , FrUARLIE]E—N
FWordCounter KILXAIRSEH LK, 1w,

RIWEBT-5 R Ficharacteribf it #0328

class WordCounter {
private final int counter;
private final boolean lastSpace;
public WordCounter (int counter, boolean lastSpace) {
this.counter = counter;
this.lastSpace = lastSpace;
}

public WordCounter accumulate (Character c) { ——AEREE—FE, accumulate JjiE— A NEficharacter
if (Character.isWhitespace(c)) {
return lastSpace ?
this :
new WordCounter (counter, true); — b AR R AR, T AT T E AR R, K R
} else {
return lastSpace ?
new WordCounter (counter + 1, false)
this;

}

public WordCounter combine (WordCounter wordCounter) { —&HPiMord-Counter, IOHATEE ALK
return new WordCounter (counter + wordCounter.counter,
wordCounter.lastSpace) ; AT BB S, £ KD lastSpace
}

public int getCounter () {
return counter;

}
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FEXADFNELP, accumulateT1EE X T W MWordCounter FEIRAS, B A V) H 1t 2 FH RN IR A& Sk
BAFWordCounter, BEARXANERAAER, Xk EstreamT H— A FiffiCharacterhf,
2ififHaccumulate Hik. Bk, #GIILERT-4F FcountWordsIteratively Fik—FE, 4L
—ANERFRTEN, AR, AN —. B7T-TRR T accumulate /7288 7 5 1)
Characterf, WordCounterfPIRAFEHe.

W A combinelt, 2%EH FCcharacteri I MNAETEH 7 HIP PMWordCounter HIEE
AE BT R, R M ordCounter WEBHITHEES INEE K .

g
WordCounter WordCounter
lastSpace == false lastSpace == true
Cjﬁ%%?ﬁ*@;
¥ n—

AN
B 7-7 B FFKICharacter cliWordCounterf RS

PAEREAE SN T EWordCounter Bil #5F, PLEEWordCounter PN & KRAIZE, IE
— A ERIAZICharacter TELR fa 28 1 .

private int countWords (Stream<Character> stream) {
WordCounter wordCounter = stream.reduce (new WordCounter (0, true),
WordCounter: :accumulate,
WordCounter: :combine) ;
return wordCounter.getCounter();

BAERHAT AR — XA T7ik, SEmESETR i) & GUE) 28— A string GBI M-

Stream<Character> stream = IntStream.range (0, SENTENCE.length())
.mapToObj (SENTENCE: : charAt) ;
System.out.println("Found " + countWords (stream) + " words");

PRAT AAEACRRAR LA T -

Found 19 words

FIIAE A AR EF, HRATUL R E LI WordCounter 19 F EJF K 2 — B2 Re AN HI AT AL BE,  1E3RAT
KEH BRI o

2. ikWordcounter3f{7 T1E
PRu] DL A IAT ORI = 81, W AT

System.out.println ("Found " + countWords (stream.parallel()) + " words");

AR, U 2
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Found 25 words

WIRAAT AANS, AR AR ? W@ FAREI A . PRI StringfEEEM EIv D, B

DA I —ANal e AN, SRS EC T PR I, PR R A IR, RIS S O AT
FTRE SR T

WAL XA ) R 2 ff R 7 Rt B R St r ing AR AERENUAL BEHF T, 10 R ReAE R B IR IT . B E
X—, R AiNCharactersZHl— Spliterator, ©REEAEHMEAZAHFHString (ATFT
), SR E A AT

RIGEHT-6 WordCounterSpliterator

class WordCounterSpliterator implements Spliterator<Character> {

private final String string;
private int currentChar = 0;

public WordCounterSpliterator (String string) {
this.string = string;

}

@Override
public boolean tryAdvance (Consumer<? super Character> action) {
action.accept (string.charAt (currentChar++)) ; R BT
return currentChar < string.length(); — U PR BT, NERFtrue
}

@Override
public Spliterator<Character> trySplit() {
int currentSize = string.length() - currentChar;
if (currentSize < 10) {
return null; —IREnul 1R REFNTIString D& R/, v DG Ab 2
}
for (int splitPos = currentSize / 2 + currentChar;
splitPos < string.length(); splitPos++) { ——NGRIRYT o 7 B e N E RN St ring B [E]
if (Character.isWhitespace (string.charAt (splitPos))) { iR B R E BN AT
Spliterator<Character> spliterator = —AlE— A ¥iwordCounter-sSpliteratorkf##iString
new WordCounterSpliterator (string.substring(currentChar,
splitPos));
currentChar = splitPos; ¥ X MordCounter-Spliterator MIFRIAHI B BEAPFRIALE
return spliterator;
}
}
return null;

}

@Override
public long estimateSize () {
return string.length() - currentChar;
}
@Override

public int characteristics () {
return ORDERED + SIZED + SUBSIZED + NONNULL + IMMUTABLE;

}

X/NSpliterator HEMNTIStringflid, HE T HAFMCharacter, [FR{RTE T 48T IELEME T
FRALE . iEFRATRIE R — N2 T Spliterator O WordCounterSpliterator FHIE/NER

#

o

o tryAdvance Jikflstring HATfI B ICharacterft%s T Consumer, HibA BEINI—. 1EANSH
fEiE I Consumerse —/NJavaN #iJE, Rl b 2B fCharacterfi4h T — RHVEX HIAT
FIkE . XEAEA—NHLRE, BlWordCounterFlaccumulateiik. WRFIREAL BT
StringME¥, HIEFEECharacter, MtryAdvanceiR[fltrue,
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o trySplit/¥k@spliterator PR EER— NIk, BONE R T 77050 [ I 5 45/ 112
. R ERILE R T- 1P E I RecursiveTaskfcompute Fik—#E (432 / & FHHELLHME 5
), HAEREAHAEPIFSPTFR. XEH T M EEREM TR——10/Character, ¥
RN TR P2 X A LB st ring MU LIRIF 73 RSB, A% 232/ & I8,
YR 7€ B 1R PR SR 2k iR 2 TS . R B R FICharacter EKT TR, /RELIR A
nul 1 RN EFH LI Hx, WREFERATIR S, SIS R IR0 8 WA E M String
Herydpie] . (HIRATEE BEMAHX AR E, FOVEE IR R WIT, TRamardk, BRI
Bl — BB TEYFIR A E, #rTLLAE — AN Sspliterator ki i N S T4 B 2
PO ER 7 YA EchisB IR E, BN K iispliterator KA, B
JEIRIA,

o WFHEEWIIN TR NestimatedSizefi X/ SpliteratorfETHIString M ALK A 24 7l [ 7Y
fEMZE.

o )i, characteristicfiEEIFHESLIXNSpliterator/&2ORDERED (Tl /&St ringH &4
CharacterfJ¥kF) . SIZED (estimatedSize /7L [EME ZFEHK) .
SUBSIZED (trySplit ikl HitSspliteratorBWHHIYIA/N) . NONNULL (StringHAGE
H NnullifiCharacter) MIMMUTABLE (fEff##frStringif AREMIRNICharacter, K AString
KB R NAAER) [,

3. IZfWordCounterSpliterator

PR LLHIX AN WordCounterSpliterator RACFEFFATIR T, W FHIR:

Spliterator<Character> spliterator = new WordCounterSpliterator (SENTENCE) ;
Stream<Character> stream = StreamSupport.stream(spliterator, true);

fe4StreamSupport . stream L] AN AN /RS ERE RGN E— DN HATR . XA IFRATHAE
“HcountWords /7 i2::

System.out.println ("Found " + countWords (stream) + " words");

A DA OB Hh B IE A A -

Found 19 words

REAFF T spliterator WL IRIEHIPR > BHE S I ENE . Spliteratorid )G — MEREE
FIThEE, B2 n] DAESE — IR JT 88— IR IR0 BREE — IR E AN TF RN 90 8 Je = O ALdE IR, A &7
AL E . XFHEILR, EMRNIERYE (late-binding) MJSpliterator. AL ITHMFCKER
WAl — A T BRI H X AN D REAE [A— AN AT 2 AN #AE

BEEFPERHEHE [ BITRXT ] : http://www.sxpdf.com



7.4 /NG5
fEAk A, TR T DL

W ABIEACLEAR AT DAFFAT A B — AN, 1 JE 7 £E AR rh 2 QA8 A AT B 8 A [ R 26 A2

BARIAT I —NRURE 5, SV BECRAERE P AE P 16 DL MRS AT . JHAT AR AT M R
RS REREN, Fib—E ZE, WRRFA IR EEEE.

BIFAT RPN — D BARRIFATHAT R AT CARTE RS, Fh 2 2B M n R AR R, siAb B
TUERRF IR AR 5% o

MPEREA EERF, MR IR R S5k, W ml REAM IR AR i o A2 — B, L 2 b il
TR AR N 52,

9332/ FHEGALARAS DL 33 U5 5 308 AT BLFAT BRSS9 0 CE /NI S5, AR R ZRRE BT, 2R
JE RS TS A5 R G IR R A R

SpliteratorsE X I IATI UM 7 & Hk P 4 -
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— —_ ), I:'
B=Fo EHX¥Java 8HmE
KB =F AR 7 ) 45 & IACKE 7 ¥t J7vE R Java SH & Fidr I 8 8 R0t B IS i & .

FEBE NP FIH] Java SHEFTRFIE N — L6503y, DOl BLA MRS, BRILZAh, BB — 2R H H 2
BAFTFREAR, Envit i S Bl .

SO, IR TR ARBONTTE, W DR K7 s BRI T IR EAPT, — 2SO AR, DA
LA R P BRI 7 i B R

108 5 Java 84K AMjava. util.Optional X java.util.Optional KAEHBIRA]
ViU A APT, I RIS 2 52 R L.

Bl EEENFCompletableFutureZl, @idCompletableFuture?’, FATHELARA M TR E
IR, BIJFATStream APIsH¥IT.

SEI2EARTY T B fDate MTime i M, XELFHE HARRIACAL 1 2 AT ARER H IR (5] A AR 5y 4 (I APT .
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%8 ' EM. WA

N AR

o [ fdi B Lambda ik X B MRS

o Lambda 32k 200 T 1) 5o G2 1) e o T AR 2 ) 52 i)

o LambdaZ& ik = A

o WAl F Lambda R ik F MIStream APT RS
BEAFRIE-EE, AT T LambdaflStream APTHI5R KB 7. VRA] 685 BB I B FACHE s Fix st
Bt WnSRARBIE AR R Javalll B, XN, RATDAEREE b RE, Vs ol e 1 S 2 5 B
o SRTAERE, KBNS FRBEEILS NI — N2 H « IR 2 0%, VRASFASTHXT 2
Z R Javadk N4 5 st A
X AR ENIBHINT . BATSNHUMN T, HBMREMARY, PUER# FLanbdaZRis=, iL/R4E
PFIACHD B & T AP T e A R SE E . BRibZ AN, BRATE S0 B AT AR AT I UR T )6 S 0 e A

2o BRI, BB, WA TR, DR T A, 4G LanbdaRik 2 Ja
AT RREINE DL Bom, BAT AT AT i 0 LambdaZiA IS tream APT LAY .
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> ":I;l \‘ |
8.1 JNDiEE Al LM R i M E AT
MAFRITFREATH — EAERM, P LambdaZiks, IR AS R RS AUS. | “ 1
7 RA IR Lambda ik 2R UMM F1E 425, Lambdadk ik 30 nT LAHE B3RATTFH 58 5% 10 07 SRR R 7 1647
No HIEPEATEIER], WRIRA LR — DA KA NS E2 5 — T3k, WA J55I ke
BRI 1%, AR AIATHE S H AR il A
KM LambdaRiE 2 )5, REAS 22245 IR, BIYLambdaZeil sl R 58 I 8525 th /i 41 14T
g%ﬁ%%ﬁﬁoﬁﬁﬁﬁﬁT,Eﬁ%ﬁ%%%ﬁ,%%ﬁ@ﬂ&%ﬁ%k%%ﬁ%%ﬁ%ﬂ&ﬁﬁ@
TN

KA, AT AR LR A, BT R g AT LE A A Lanbda il J59% 5] A
JeStream% LSRG VE M BEACRS, OB RE AT PEAT RIS E -

8. 1.1 BEMMEHA LM
o ARG P B B R R AT A 2 RAVRMEE S A R IF RO AT 34, DROAIX Al AR 00 3d Ao AR
e, M ANBRRIZBAUS I SRR o OO AT ERE R IR IR AU e AR A A il B H O
WHIPTA NBRERILED . Oy 1 B IRAR AR RER LA B AR, A LA R B2, e ani R AR B ACHE B
A REFRISCR, ™ RO T i FE AT -
PRZ BT RRAFILLES,  Java SIIHRFE thn] AR BI3R THACRS (1 AT 154 «

o ffifiJava 8, YRATLABA IO, 1EACHSSE 5+ B

o JBIJ7VESI FMStream APT, RINICAD S AR1G 5 H M

EHEBMISNHA MR EN, FHLanbdagRiAz0. 7755 H L Stream G2 PARRS I vl 52 *
B, FHLambda®f il ZCHUACE 4428

o M55 H HE i Lambda R ik =,
o FAStream APIEE 4 AL

8.1.2 ME4KF|LanbdaF it R L

PRAEAFZRE —FhER, MR, WL R T AR E 4 2K N LanbdaRiEN . A
W ? BT JLEE A AN Z AL LU RRAR, DN EE 44 2R A L BB H A 5 B s . R LambdaRiAN 2 )5,
PRICACID S FE v, mIsetEsE sy, than, ZE3Z|MBI T2 — M Runnable X RIME 42K, XBAUD
J2 Hobt N LambdaZR ik S SE L AN -

Runnable rl = new Runnable () { e, HE AR
public void run() {
System.out.println("Hello");
}
bi
Runnable r2 = () -> System.out.println("Hello"); —H R, A Lambda Rk

(HAE RN, A4 4 25 o Lambda ik ST AR — MR 26 it F L. #%k, BB 4 MiLambdadk
B PRI thisMsuperf& SGEAFR. EEZRP, thisfURIZERA L, HEELanbdad, BN
%%@?%oﬁﬁ,E%%ﬂ%ﬁ%@ﬁ%%%i,ﬁmm%ﬁﬁﬁﬁ%(%ﬂ%@ﬁ%%%ﬁ),%m
N BAS

Lisc s S 25 6 S 3 R BN FEEAT 7 RANANE 3K, (5458 —i%: http://dig. cs. illinois. edu/papers/lambda-Refactoring. pdf.
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int a = 10;

Runnable rl = () -> {
int a = 2; IR
System.out.println(a);

} .

Runnable r2 = new Runnable () {

public void run() {
int a = 2; ——YIER
System.out.println(a);

RJE, W RERHN BN SCH, KRRy Lanbdaf ik FUn] B P EURZ MRS EINIE . Scbr b, BE
Y RMIRAFEAEYIIRACIT B E 1), T Lambda iSRRG T2 ) B R3C, 8 R XA 7, JATATEL T %
I A AT A A e AT VR BEAR T S Runnable FIFFRIZE L A 7 — D REER L, BATRRZ ATask (R
Ay R 5 AR A 35 R R BE I D7) (e 1 A4 1, m] RERIZ AR AR T

interface Task{
public void execute();
}
public static void doSomething (Runnable r){ r.run(); }
public static void doSomething(Task a){ a.execute(); }

PAE, PRipEE — N E ARSI Task, ALl RENE T

doSomething (new Task () {
public void execute() {
System.out.println("Danger danger!!");
}
b

(BRI B 4% SR O Lamb da X 20, AL BT — FHAE I 5L, RDNRunnableMTas kAl
VAR H R

doSomething (() -> System.out.println("Danger danger!!")); ——RRBIR T doSomething (Runnable) MdoSome

PRAT PAXS Tas kR {5 2R SR A A 0 R R Rk RS AE 1 AT PR 00«

doSomething ((Task) () -> System.out.println("Danger danger!!"));

{E AN E R M T 5 Lambdalf) 22k . 4FH 2, HAT K ZHINENRIT KA, inNetBeansMIntelli]
R AP E R, BTG B B URRE A, 8 e R AR IR L ]

8.1.3 MLambdaRiE= B k5| FHHI##H

Lambda ik AR # i& T 7 S AL A F B 5. A, v 1 BCERI R el e, Wil R4 75
Mo By75ik i ae s B RA R K. i, FemhiNE & nd T X B, e
REAE F2 [ ) A Z0 0 S AT 026

Map<CaloricLevel, List<Dish>> dishesByCaloricLevel =
menu.stream/()
.collect(
groupingBy (dish -> {
if (dish.getCalories() <= 400) return CaloriclLevel.DIET;
else if (dish.getCalories() <= 700) return CaloricLevel.NORMAL;
else return CaloricLevel.FAT;

IR
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PRAT LUK Lambda ik U A B B — A AR 75T, R HAE NS H L% groupingBy Tik. &HZ
Ja, AR AR AT ST, R A S i e T

Map<CaloricLevel, List<Dish>> dishesByCaloricLevel =
menu.stream() .collect (groupingBy (Dish::getCaloricLevel)) ; ¥ Lambda RIEXIEE]—NITIEN

NTEIIXNHTE, RIEFEEDIshEF R lgetCaloricLevel Jiik:

public class Dish{

public CaloricLevel getCaloricLevel () {
if (this.getCalories() <= 400) return CaloricLevel.DIET;
else if (this.getCalories() <= 700) return CaloricLevel.NORMAL;
else return CaloricLevel.FAT;

PRtz A, FAERL %S &2 & HE ST, lillcomparing, maxBy. XEET AR TFZ W%
JE T REETRESI A .l ], BATE BIARRT T S35 A X NACRS, AU I i AR BT M
RiE T ERBCHEA:

inventory.sort (

(Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight())); YR RGN AT SR L B A
inventory.sort (comparing (Apple: :getWeight)); —BRATR AR A A, AR IS

IbAh, REZEAMHLEME, Hilsum. maximum, #BA NI DRI ES 4G/,
. ARG, fHcollector s A LURIA R RIS i KfE, 5 R M LambadaZik AN
JRZIMALABRAE LR, XM AEERE L. 5HES:

int totalCalories =
menu.stream() .map (Dish::getCalories)
.reduce (0, (cl, c2) -> cl + c2);

AmZRfEH AN B RESSE, Rt B RE N ERR 24 . NHrARR T, RAMEH 7HEEK
summingInt (J7VEM 4 EIR B LR 1 e MIhRE

int totalCalories = menu.stream().collect (summingInt (Dish::getCalories));

8.1.4 M AHEIELE Y #FStrean

FRA TR BLARRE P A ot TS A AR I P e b PSS S Ak PR & AR S sl S tream APTHTT 3o AT AWE?
Stream APTHES 5 MR A HE AL BB 2 K. BrIbZ Ah, I R B A AR IR RN A SR 28 7 58 A 43 (4
BURTHENLR 2 A2 58K, RATAT LUK StreamBEATHLAL -

b, R A dURBS T T AR REANMI, XA R A T, XA G I
FEFY DAL A3 R R P (R4 4 BE B AR I D g . BbAh,  SEBLRR ZIRATIZAT IORE e P T X FAT 1
AEth 2132 CHARGIY A LAS 5T, 29 109 32/ G IFHEZD) -

List<String> dishNames = new ArrayList<>();
for (Dish dish: menu) {
if (dish.getCalories () > 300) {
dishNames.add (dish.getName()) ;
}
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BT RAEHIStream APT, RFIXAH 7 208 5 O AUAS 1328 R S0 150 MR IA, JFAT AL AR R A 5) -

menu.parallelStream/()
.filter(d -> d.getCalories() > 300)
.map (Dish: :getName)
.collect (toList());

PR, Bad PRI G NStream APTIITE & NRMERIMTE S, BRONIR T8 B i i Hl iR iEa],
tbilbreak. continue. return, FFIEFRMEHE LMREAE. IHERLCEAE L T HAT DIRBhIRAT]
S RIX M2,

23S FEhttp: //refactoring. info/tools/LambdaFicator/.

8.1.5 IR RiEHE

oM T, WATEZN AL LambdaRiE XA R TATASEAL . R0 HMEHAFF LambdaZRmANF
BTN, FEBEAE RS HUE S, RACE BRI AT . X7 =0nT DA B R AT 19 /8 S B TR 75 SR 1938 4
tban, AT LA Z 7 X NPredicate i@ ifiiksctf, sF M CcomparatorX £ Lt T L.
WAE, BATREFMLA AR DAY E N EARPMRIEF, RS2 Lambdadeik s SR EF] .

L RA®HEEN

e, RLARIRE], WAREEED, Rk HLanbda® iz . Hit, IRTE AN F 5]\ Rz
Mo Wit RR &2, (HREA AN MERH eI ? X BIRATN-HP Fm AR, /Rm] DU HE X P FR s
REMY, FIFLambdaZRik AR RIGEHE, SN2 02 BHRERERPITIHRGEHIT. Btz
Ab, FET 1, BATEEAH— LTI m e RS, L SR e s A v, IX Se e i
Lambda 381k 70 E 5 5 2 T /il .

2. BHRMFRZIBHIAT

PANEH R BIXFEAIAR, EHIE A PER R S Z S 2 . SRR s T 2 e tEie A DL H
St toan, KBS, R T Javaii 5 W B Loggerk:

if (logger.isLoggable (Log.FINER)) {
logger.finer ("Problem: " + generateDiagnostic());

}

RBACT A 2 R 2 H s AN D
o HESRIPRE CECRMLEH B lidisLoggableJik# gy % i,
o St AR R — 6 B E AT E S 0 BN RAPIRE? X L BER IR .

BT R Logliik, ZInEER HEHE 2T, SAENEREHENS2H Ak E 4
H 55K

logger.log(Level .FINER, "Problem: " + generateDiagnostic());

XA Ty 2 10 5 DR R AN 7 7 EEAEA RS ey NS SE 2 AR R0, 5 i[RIy H 2% IR AS AN P-4 2 8 1
ioﬁﬁ;ﬁ&ﬁﬁmmﬁﬁgﬁﬁﬁcEE%%%%&E@%&%%%%%,Wﬁ%ﬂ%%ﬁ?%ﬁ,
\ﬂ: = Ellm\o

Xl & Lambda ik 30T DA 2RI Ty o AR B AU IE IR B MG, wntk—k, HEMA SR
SERFE RIS OL N AR (BAHONH, S H SR Z0 I EVFINERND) o 2R, Java S8MUAPTIIHEAIC
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LR RN FE, JEHESIAN T — W LogMiEEBIRA, EAMRAR LogTiiE#% — 1 Supplier
ERSE. EADNERBAR Log /TR RBEEA T

public void log(Level level, Supplier<String> msgSupplier)

PRAT CLIERE T T 77 SO0 E AT A -

logger.log(Level .FINER, () -> "Problem: " + generateDiagnostic());

IR HEHRMFABEN Y, LoghERENMITIEASELE IR LanbdaRik o XA Log
THEI N AR SEBLI R -

public void log(Level level, Supplier<String> msgSupplier) {
if (logger.isLoggable (level)) {
log (level, msgSupplier.get()); P AT Lambda®ik
}

WA A3 T 4082 S0 BRR IR T BT SH N P RS A0 RS Hni
SCHIFH M HEBRORA) , TR T 5K, BRI RI— A7k (gt — %0 , TAn
LUK I SIL— AT, DlLanbdask# Jrid ik B8, BT R 5 AR RS 2 5 A VA
FORI i, (ORISR CHRERI . SRR (G RIORG U 2R
WRET) .

3. HGPAT

3T, AL —AMER B E IR, ARG HAT . R BIRIR L S5 T 275

il AEREEATINA R R AE S AS B B, 3K, ARS8 4] LUK IZ 8 AU F LambdaSEEL . X Ah 5 AU 4F
Kb AT LUSE I HE RS B LA IE R, D ERIUR I . X B IRESSE D aF I, A
ﬁlﬁl@‘l*%\o AT RSC A SO 1 R4, (HAEARBE SR AT BLE IS [Fl i) Lambda it 47 2 4%

String oneline =

processFile ( (BufferedReader b) -> b.readLine()); ——fEN—LambdaFiE il
String twolLines =
processFile ( (BufferedReader b) -> b.readLine() + b.readLine()); —fENF—/NLambdaFRik T

public static String processFile (BufferedReaderProcessor p) throws
IOException {
try (BufferedReader br = new BufferedReader (new FileReader ("java8inaction/
chap8/data.txt"))) {

return p.process (br); ——f4BufferedReaderProcessor {ENPATSEUEN
}
}
public interface BufferedReaderProcessor({ i LambdaRIANX MW RO, ZEOREEIHE — D IOException

String process (BufferedReader b) throws IOException;
}

X R EE R B O Buf feredReaderProcessorik i), XN, FRAT PR 3 &Fp
Lamba® AR N Buf feredReader it RE{TALFH .

WX, REZ TR T A E R ANE T SORBGE A B AT SR A RGP BT R, RS T fifLambada
I 3 e SE G T 10 B v T AR A AR AR AR
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8.2 ¥ FLambdaZE #4) 1 [ X% 5 B 15 TH AR =X

WO B R R AR AR O B AR R . tet,  Java 5| N T for-eachfih, MTE
fRafE A s, C2B T RZ BAMEAEREBEHHEE . Java THHER FEERERIERT (<>) KK
FEBIE SN R WA A A, — R EHER) 1 Javafe 7 BUTERAIRALHE 1 (type interface) #EAT
FEFF 8L

XFBEHH 2R ARG S S5 RO RS . BRI, S RRIE R, AT U I sy RO R A e
LR X R ARG SRR TR TAET7 50 MR 5 (S EEr . $5) #ie XA r E
FIRIfR T 58 i, Uy R EESH H T 00 BRI I SERE R AR 5. BRI SR — AR T IR A1 2 )
SEBIL, AR R .

3% Whttp://c2. com/cgi/wiki?GangOfFour .

Lambda &1k MR 51 1 T EAG SRR T —FRIES o BT AR A e s A5 2T T X 7 i SRR 73 F e
RI75, AMEQL, SRAXSTT SRR mAG . ] LambdaRik3VJE, AR 2 BUAT X0 2 B i (1 T
) R e U RE 8 H SRS T AASE Bl 1 X, AT A A BRI T g, e A1)

e
o SR
o RIRTI%
o MEEFRN
o SUEHERA
o IJ s
AT 2 F R Lamb da R 38 3 A i g R B A2 g DR A TS QA 1ok PR A ke 4 i A

8.2.1 SRESHES
SRR R T ok —SRBARE I T R, ART DAEISAT I 1B IR AR 77 2. fEE2 7R R E A
W 1A XA T, I BRI T I AN R SR CERAnSER AR, B ) ORI Ik A
HSER . RAT DURRX — BN T 252 0, LA P AN R AR SR SR UE R N A e, fEHTASA
(K177 AR Hr B R AL
ISP S = AR, WEs-1fs.

o MUEREAFIERFE D CERRIEHARHEID .

o —ANELEZ AN ORI ERSEI, BEAIRE T EIEM Z R (i, SEfkZConcreteStrategya
mi#F ConcreteStrategyB) o

o B A SRS T RIS

s { ConcreteStrategyB ‘

Strategy -

[ % |

+ execute() I~

"""""" { ConcreteStrategya ‘

B 8-1 sEEEHEX

EZHETHEEREER [ BITXT] : http://www.sxpdf.com


http://c2.com/cgi/wiki?GangOfFour

PAMEARA IR A B2 AR AEEAT T a0k Ut (B R & NS w8y o AR
PAMGE L—ANUE A (BhstringfBEARR) BHEHDANTF:

public interface ValidationStrategy {
boolean execute (String s);

}

H, ARE LT ZAE I — A A BAR S

public class IsAllLowerCase implements ValidationStrategy {
public boolean execute (String s) {
return s.matches (" [a-z]+");
}
}

public class IsNumeric implements ValidationStrategy {
public boolean execute (String s) {
return s.matches ("\\d+");

}

e, ARELAT DR R IR PP rp s X S A 22 5 RO B I SEMS 1

public class Validator({
private final ValidationStrategy strategy;

public Validator (ValidationStrategy v) {
this.strategy = v;
}

public boolean validate (String s) {
return strategy.execute(s);
}
}

Validator numericValidator = new Validator (new IsNumeric());

boolean bl = numericValidator.validate ("aaaa"); iRkl false
Validator lowerCaseValidator = new Validator (new IsAllLowerCase ());
boolean b2 = lowerCaseValidator.validate ("bbbb") ; ——iR[Alt rue

i FlLambda & iA R

PIIAE NI, IRNIZEZLEIRF|ValidationStrategy2—PMEREFEO T (Rt s, BRRS
Predicate<String> A FIFEMREFIIR) o XERERATA T E 5 HF ISR LA R 5 ns, 8
I H A i Lambda @ik Uk BE Ak 2 FIFE R H 1), FF HIL il

Validator numericValidator =

((string s) -> s.matchea("[a-Z]+")); =<
boolean bl = numericValidator.validate("azaa"); ”
HiEffi#lLambdaZkiizt

new Val

Validator lowerCaseValidator =
new Validator((String s) -> s.matches("\\d+"));
boolean b2 = lowerCaseValidator.validate("bbbb");

IEWRE EI, Lambdazik kG 7K FH S mg e 1 H i s AL AR A AS . an RARAF Al i — AN 2
H, "RES R, LambdafRik X SLhr 2B (BRNG) BEAT 7858, Ml 2 6 2 S ms et
FIWIE . Rk, FRATERZVEVON AN A8, RN 1% R &4 H Lambdag ik SOk g v .

8.2.2 MR

IIRAR TR ZER A FERONESE, (AN A A B RIGEE, AR B MR AT ok, A2 R AR
BB BB . 0, SOREVRIT AT G, Mebim i, BB IEBIR A 7528
FERRAN I, (ER R EO A (AT AT Ot A REA B B INACR 7 I AR A .
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EBATN A 75 T, BRI MR TAER . RRIRTE 29 S — MR E LR AT N . 8,
PP 5 ZEH N AN IR, 22 )5 R 4 BE MARAT (80 e i S 2 P IO VRARME IS, e se il 21k P
PRI . A FAT I L ARAT B 1L 5 i i (K7 sUn] RIS AT AN, Ll an g 2 7 I 7 AT A,
B AR A R IE — L HE) ST AR AT REIERL T T Al 5 2 T5 SR SEELE 2 AR AT N -

abstract class OnlineBanking {

public void processCustomer (int id) {
Customer ¢ = Database.getCustomerWithId(id) ;
makeCustomerHappy (c) ;

}

abstract void makeCustomerHappy (Customer c);

}

processCustomer FiAHEHE T ELHAT HIEIAESE: SREUK FIRAEMID, ARG EH P WE. A~
[F] () >2 47 ) LU 4k K onl ineBanking2s, XHiZJriki iz SLmsesl.

{§ FjLambda®R ik R,

A8 FH R A 52 1 Lamb da 338 X [ BE ] DAAR pROX L8 ) 7 (B SIHESE, 1R BRI SEBUm AL e/ ) o IR
REELE N PO [ S0 444 7T DL Lambda g8 ek 7 v 51 F A7 RS2

X E A TMprocessCustomer TEGIAN T8 NS4, ©~&— 1 Consumer<Customer>FMHS4,
L1 3CE X fimakeCustomerHappy FIRHIE R FF— 2K

public void processCustomer (int id, Consumer<Customer> makeCustomerHappy) {
Customer ¢ = Database.getCustomerWithId (id) ;
makeCustomerHappy.accept (c) ;

}

BUE, RAT DRy (I A% i Lambda ik 30, HAERAARBAT N, AEFE4KonlineBanking.
T

new OnlineBankingLambda () .processCustomer (1337, (Customer c) ->
System.out.println("Hello " + c.getName());

KRBT, il | LambaZRIA A AEH B ARMR R BETHE 05 AR BT HE AL 17 L

8.2.3 WMEEHEMK

WA e — A WA 5, R R AR (RS HAD) , iiR— 5 GEERAIIRZ N
FE) FEAZMEMEAMZ IR FOAMEE) |, KAz %. Q@RI FE (GUD FF
I, ARG SMEANZ B MG T, IRSAERTEM P Fmarr (sl EEm— RS
o MR AL, WEFHMSWEER, FFRERIHRAT MR E AT, ERWEERATFA IR T K
R St . teln, EE B BIE I T IREE A 5 5, 20737 18 Al Ay S R SOBEER A%
(FRED ARSI R . [E8-2i8 I UML IR T M i

<,f1 ConcreteObserverB ‘

Subject Observer "

+ notifyObserver () + notify()

[™=--ne
“‘"1 ConcreteObserverA ‘

A 8-2 MEHEBIHER
EERATE A UG R E B MG AL hrh 2 4 o R E AT tter X FE 1B FH ¥t S2 8l — N 5E

HACHIER RS, RUARE R 2F JLSRANLI, Lot CAZRR)  (PIR) PR (ISR #RIT R 1%
[, AT B e A R I v A RO R B SR B I, REAS B A
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B, REE-DUEELD, TRARMNUEEREE B ENA N Anotifyl7iik, —H%
W B — BT RETIE , AZ TR R -

interface Observer ({
void notify(String tweet);
}

BUE, R AR BIARIEE (R, X HER =R FRRIRANUE D) W80T A F 0 508 700 )
SANFHIAT

class NYTimes implements Observer({
public void notify(String tweet) {
if (tweet != null && tweet.contains ("money")) {
System.out.println ("Breaking news in NY! " + tweet);
}
}
}
class Guardian implements Observer({
public void notify(String tweet) {
if (tweet != null && tweet.contains("queen")) {
System.out.println("Yet another news in London... " + tweet);
}
}
}
class LeMonde implements Observer({
public void notify(String tweet) {
if (tweet != null && tweet.contains ("wine")) {

System.out.println("Today cheese, wine and news! " + tweet);
}

PRIEiE | R EE M/ Subject! ERATAE E X —A4H:

interface Subject{
void registerObserver (Observer o) ;
void notifyObservers (String tweet);

SubjectffiflregisterObserver FiET LLVEM —ANHIHIMEE, ffifinotifyObservers HiLBAIE
I EEE — B R . AT, SLiiFeedds:

class Feed implements Subject{

private final List<Observer> observers = new ArrayList<>();
public void registerObserver (Observer o) {
this.observers.add (o) ;

}

public void notifyObservers (String tweet) {
observers.forEach(o -> o.notify(tweet));

}

RREAEHERNEIN: FeedRENMYEY 1 —MUEHIIR, — BRI, EHHTE.

Feed f = new Feed();

f.registerObserver (new NYTimes ())
f.registerObserver (new Guardian ()
f.registerObserver (new LeMonde ())
f.notifyObservers ("The queen said her favourite book is Java 8 in Action!");

;
)i
;
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ZAEAN, (R SR SR & !
{§ FjLambda R A R,

IR i 42 B AR Lanbda 2 A AE LG B L FBER 80 BT RAE S R . AL IRAT AT TE R, Observer
B 1R SR OE T — 77 notify. WIRMELARE, 014 RA A — BUARTLERE AT .
Lambdai4 SRR B 9190 2 BRI R IALARRD . A HLambdage ik, (T 7 b s M S0 =/
SEH R, B Lanbda ik IR BT 1T R AT

f.registerObserver ((String tweet) -> {

if (tweet != null && tweet.contains ("money")) {
System.out.println ("Breaking news in NY! " + tweet);
}
)i
f.registerObserver ((String tweet) -> {
if (tweet != null && tweet.contains ("queen")) {
System.out.println("Yet another news in London... " + tweet);

}
1)

A, B TA IR FE 3 AT LAE A Lambda ik sUWE ? 252 B M BATHISCA A HH] 5, Lambdai®
FCAHARGF, A2 K 5 B AT BN M ER AR T 8, DRl A RRAR 7 (ML BRARAARAD . (HR, WS A
E%;gﬁﬁ,EMﬂ%ﬁ%ﬁﬁﬁ,Wﬁ%%?%ﬁﬁ&,%m%%oﬁﬁ%%%F,%E%Eﬁﬁﬁ
EENIh D v

8.2.4 FALFEMEEFA

TEBERL G PRI AL BT R P A (HLAnERAE 1D BT 5. — MEEX R R 2 A e 28 T
fEZJa, KEERIER 7 DR, XM GEEE M LT, BRACS T MeE R, DL,

W, XA I E L MURAE N R R IR SCILR, G 2 LT BRIl e gk
%%%*EN%%&E%IW,ﬁ@ﬁ%%%%E%IW%i%E%E%ORE¢,ﬁ&ﬁﬁ%@%%?
XFE:

public abstract class ProcessingObject<T> {

protected ProcessingObject<T> successor;
public void setSuccessor (ProcessingObject<T> successor) {
this.successor = successor;

}

public T handle(T input) {
T r = handleWork (input);
if (successor != null) {
return successor.handle(r);
}
return r;

}

abstract protected T handleWork (T input);

I8-3 LAUML 1 5 e B 1 SR BERR S
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ConcreteProcessingObject =

SuUcCcessor

e ]
N

ProcessingObject

+ handle ()

B 8-3 FrfEEEBitEX

AREARCAER S|, XS, 2. 2N HIIEAR LT, handle kiRt 7 Wi db AT TAEACEE (IHE
20, REIFALE S G el LB L 4 7K ProcessingObject, #EffthandleWork FiRiHATAIE .

T HEAEFATE B T A Z R RFT LB AN BT R, eI S RE R AT — SR B T AR,

public class HeaderTextProcessing extends ProcessingObject<String> {
public String handleWork (String text) {
return "From Raoul, Mario and Alan: " + text;
}
}

public class SpellCheckerProcessing extends ProcessingObject<String> {
public String handleWork (String text) {

return text.replaceAll ("labda", "lambda"); ——fERE, AR T Lambda F In R
}

BUEARBE AT LUK IZ ISR B a5 SR, Wi — D RAE P51

ProcessingObject<String> pl
ProcessingObject<String> p2

new HeaderTextProcessing();
new SpellCheckerProcessing();

pl.setSuccessor (p2) ; PGP R FEXT G T R

String result = pl.handle("Aren't labdas really sexy?!!");

System.out.println (result); —fTEf " From Raoul, Marioand Alan: Aren't lambdas
% FLambda R A =,

S XAMEUE RS R (WRRME) K. S3m IR L W ig Lambda® i, K
AT LK AL AR R — N SE,  BE SR DR E N UnaryOperator<string>M—AN2fl. N
THEREIX SR E, RSB H andThen 77 vEX HE AT )% .

UnaryOperator<String> headerProcessing =
(String text) -> "From Raoul, Mario and Alan: " + text; AN R 5

UnaryOperator<String> spellCheckerProcessing =
(String text) -> text.replaceAll ("labda", "lambda"); AN R

Function<String, String> pipeline
headerProcessing.andThen (spellCheckerProcessing) ; A TS ARk, A5t MR ERE
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String result = pipeline.apply("Aren't labdas really sexy?!!");

8.2.5 T #=

AT A, ARTES A% 7 B i SEIAL 2 A s BE S O RO BIE . Letn,  SRATEUE IRy —FRAT T
B, AT A EEA R R ER™ i SR IR IR, S5

W, RRBE-ANT K, BaE - MSTEIARX R T, W0 s

public class ProductFactory {
public static Product createProduct (String name) {
switch (name) {
case "loan": return new Loan();
case "stock": return new Stock();
case "bond": return new Bond();
default: throw new RuntimeException ("No such product " + name);

XHEEHK (Loan) « W (Stock) Flfit#: (Bond) #A&r= (Product) [FZ, createProduct
A PURE N AR R B SRR . EENSRIIF At B 5 W, VRAE G G AN
DR IE R B T B R AE T, XIS A 7 b i 5 0 7 B

Product p = ProductFactory.createProduct ("loan");

{§ FjLambda B ik R,

3w, WATCZRIE R MRS 75— R MG R . thin, NHgsg — s 5 (Loan) Mg
BRI 71«

Supplier<Product> loanSupplier = Loan::new;
Loan loan = loanSupplier.get();

HILRRAN T, ARAT AR Z BT AR, B N Map, KE i A4 R B0 N (K4 i bR £

final static Map<String, Supplier<Product>> map = new HashMap<>();
static {

map.put ("loan", Loan::new);

map.put ("stock", Stock::new);

map.put ("bond", Bond::new);

BUAE, ARRTDUME IS T Bt Bl RE, R ATZ S Map R SEEIALASF] (17 i o

public static Product createProduct (String name) {
Supplier<Product> p = map.get (name) ;
if(p !'= null) return p.get();
throw new IllegalArgumentException("No such product " + name);

RN 2, B Java ST AGHHRAEIL S 7S T #AFEERZCR . (22, WRT) Tk
createProduct fi ZHRW L MEIDL T MIETHENSHL XA AT RIEARRE . RAFATRHE
AFER R, ToiER AT g — A — AN e 1 5 3.
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o, FAMBBARA BT A =S8 (WA SH N Integer KA, —ASHNString KR HliE

RGN T SRR AMES R SO — MR R T i Funct on. JRAH05: B R Map e i
5.

public interface TriFunction<T, U, V, R>{
R apply(T t, U u, V v);
}

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

@E%Tﬁ?@ﬁﬁ%mmmﬁﬁﬁ%%ﬁﬁ@ﬁ@o%T%,ﬁﬁ%ﬁ%@ﬁ%ﬁ%%%ﬁ@%E%
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8.3 ik LambdaFik =,

PAERRIARS D e i Lambdaib s, FRRAH, WIRGE. (B2, KZHNRE, AT EETH
FEFPIT R TAR I ESRIFA R E ISR AT, TR S LA .

WS, W RSO T BRI ARIERE AT N S T2 RS R
T 3 o S 4k 4B A R AR A B r AR RGBS B T R 5 SR . bet, ETER AR — AN Point
2%, W PLE LW .

public class Point{
private final int x;
private final int y;

private Point (int x, int y) {
this.x = x;
this.y = y;
}
public int getX() { return x; }
public int getY() { return y; }
public Point moveRightBy (int x) {
return new Point (this.x + x, this.y);

}

TN R TIHR 28 A moveR1 ght By A A IIAT A& 15 5 T — L

@Test

public void testMoveRightBy () throws Exception ({
Point pl = new Point (5, 5);
Point p2 = pl.moveRightBy (10);

assertEquals (15, p2.getX()):;
assertEquals (5, p2.get¥Y());

8.3.1 AT MLambda® 4T N

HFmoveRightBy s ¥ W public, MK TAFAAGAXS 7 5y o VR AT LAAE A PN 8 58 k. (H 2
Lambda f TCeR#4n (HESEEATHERE A %D PIZ RS I Lamb da bR Z3E AT A SE PR _E EEE I
e, UM RICTR IR s A 1007 2O R EATT

FEemp 5, URA] CUE Bh3EAS T B Al Lambda bR 8, X R OL, AR AR A IR S By, @ik B AT 0 B e £
Lambdarki £ N B4R 3EAT IR bein, FRAVEGRARAEPoint KRN | T BL
compareByXAndThenY, BT ZTE, MHITETIHARA LAVjH ComparatorXf &:

public class Point{
public final static Comparator<Point> compareByXAndThenY =
comparing (Point::getX) .thenComparing (Point::getY);

ML G, LambdaZeik oAz Bk B0HE T — /NSl fk,  ARW] BLISZ S AT e XA, &
T LM AR 241, X ComparatorXf G KM S fcompareByXAndThenY [fJcompare 7 %I4T I
R, BEEATTBIAT a2 A& U

@Test

public void testComparingTwoPoints () throws Exception ({
Point pl = new Point (10, 15);

new Point (10, 20);

Point p2
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int result = Point.compareByXAndThenY.compare (pl , p2);
assertEquals (-1, result);

8.3.2 MR FLambdal) T ERIIT N

B & Lambda 4] 24— #l 0 IR R R 28 o — DN IEME A . WX MR, ARANIZ K Lambda ik
XA # public, AR BARRISLHIANT . M, FATH ExHE H] Lambda i XA 77 847 . bean
TN fmoveAllPoint sRightBy:

public static List<Point> moveAllPointsRightBy(List<Point> points, int x){
return points.stream()
.map (p -> new Point(p.getX() + x, p.get¥Y()))
.collect (toList());

TR L E X LambdaXiEp -> new Point(p.getX () + x,p.getY ()T, BHRE

moveAllPointsRightBy N EISLILANNT . FRATHE MZE M2 i iEmoveAllPoint sRight By AT
A

@Test
public void testMoveAllPointsRightBy () throws Exception{
List<Point> points =
Arrays.aslist (new Point (5, 5), new Point (10, 5));
List<Point> expectedPoints =
Arrays.asList (new Point (15, 5), new Point (20, 5));
List<Point> newPoints = Point.moveAllPointsRightBy (points, 10);
assertEquals (expectedPoints, newPoints);

HE, R ITTINERF, PointZh M Mequal sTVEAER HEL, T NWHZM A &5 Rt T
ObjectIRMBRINSLZI

8.3.3 & Z4fLanbdaF it R4 BIA R B iE

A REAR S REEN AR Rk M LambdadR ik 30, EL& KRN STIZH, LR EA T R G 0L E M 5k, IR
IEAENNRAE P 5| i Lambdadik 20, XA DLIZ AN (AL BENE 2 —F SR 2 K Lambda 30k s N 77151
CIRINAREAE TR E A — N RIE) , JATES. L 3T VR4I gl X Mg L. 1IX 25, AT AR
R 7 2R T 10 75 4R AT

8.3.4 i B HHINK

B2 R SR TR BCE IR B AR T E (TR “ @B 5 higher—order function, 3%
IHESR TR IRNEITN G FEAHEN, SR — A7k 2 Lambda B AE NS ARAT LR A — A7
FE AR B Lambda 28 200 & BEAT IR . Eetm, 4] DU AR R 0 352 5 rh B I £1 1 ter 595
BEAT I

@Test
public void testFilter () throws Exception{
List<Integer> numbers = Arrays.asList(l, 2, 3, 4);

List<Integer> even = filter (numbers, i -> 1 % 2 == 0);
List<Integer> smallerThanThree = filter (numbers, i -> i < 3);
assertEquals (Arrays.asList (2, 4), even);

assertEquals (Arrays.asList (1, 2), smallerThanThree);
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A SR AT VR R B 5 — A7k, AT Ab 3 mg 2 AR ] LLOTHEIRAT T2 BT b ¥ Comparator K772,
TEHR— RN, WERDIREREAT I

AT, FE AT REAN S —WURUBL  AREIIIAT B 2R B R R, i B AR 18 F Lambda ik S0 5 AT . B
Ut BATILAERE N IR
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8.4 AR

YA [ ARRE R, F2F R E B AW R E S, 2alE:
o EERERER
o I HE

8.4.1 BEIRIRE

REIRRE P RO/ L1847 LB R — A7) RIS S B R AT KA T 3w AN
Mo KA R . XNARWUAET A BAERERINER IR AN EEAE S, aEF s
FHARALE . ZINERAME RS, YRR TER A AR . X5 S ORAFEAR L .

FEP R, AR5 2 E MARERES, @i — AN S — AR, ARW] BT R FE P 2 IO RS (5 B ) ih
i, I8 IX SR BE 1S PR R 1 5 2 AR o« 1X 8853240 FH 51 3R Fe & 2 15 B R R B0 1) /81 L 00 1) J
Al

LambdaZR 1A A AL IR 7

ASERE, BT LambdaRIEREA 47, ERMIRESATREARAME D Mo £E T X B S A A, 3RATI% =
HGIN T s R

import Jjava.util.*;

public class Debugging({
public static void main(String[] args) {
List<Point> points = Arrays.aslList(new Point (12, 2), null);
points.stream() .map(p -> p.getX()).forEach(System.out::println);

IBATIX BB 277 A4 T T B MR

Exception in thread "main" java.lang.NullPointerException
at Debugging.lambda$main$0 (Debugging.java:6) —IXATFRIs 0T AR ?
at Debugging$$Lambdas$5/284720968.apply (Unknown Source)
at java.util.stream.ReferencePipeline$3$1l.accept (ReferencePipeline
.Jjava:193)
at java.util.Spliterators$ArraySpliterator.forEachRemaining(Spliterators
.Jjava:948)

PR RAETA A7 EXBARF MR K, B APointsHIRME AR RET (null) o XERIET
KPR A B — A5 .t TStreamii/KE A A THEIR, FIKStreamifit /K £ (FIBEAN T I 7 51 #8
RFALRIAT 7o AL, IRE R T ? ARERER 30 B 5N XA SR AN 1 P 2

at Debugging.lambda$main$0 (Debugging.java:6)
at Debugging$$Lambdas$5/284720968.apply (Unknown Source)

XL IR R K AEAELambda R ik sUA Fl . BT LambdaRis kA 445, Prbldmidas ARV ENRE — 14
Fo BT, ERHA TR Llanbdasmain$0, HERIFEAEM. WERRMEH 7RERZ, Hih X a
H 2 M Lanbdaf X2, KA 1N SR 1R L

BMERAER 7 5151, I 2&F il R B Tovk R IRE R R 5 2 s L. 1 2 B LambdazR ik Hp->
p.getX () B NTivkG| Hlreference Point: :getXW =4 MET oM HIARER B :
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points.stream() .map (Point::getX) .forEach (System.out::println);

Exception in thread "main" java.lang.NullPointerException

at Debugging$$Lambdas$5/284720968.apply (Unknown Source) —IX AT R AT ?
at java.util.stream.ReferencePipeline$3$1l.accept (ReferencePipeline
.Jjava:193)

R, WRINESI R R R — AN A RTE, IBAERAFGE AT DR IR o e, T~
T AN F 2

import java.util.*;

public class Debugging{
public static void main(String[] args) {
List<Integer> numbers = Arrays.asList(l, 2, 3);
numbers.stream() .map (Debugging: :divideByZero) . forEach (System
.out::println);

}

public static int divideByZero (int n) {
return n / 0;

}

JiikdivideByZerofE AR EREFH AL IERIHLE R T :

Exception in thread "main" java.lang.ArithmeticException: / by zero
at Debugging.divideByZero (Debugging.java:10) «—divideByZero M4 H 2k FR R
at Debugging$$Lambdas$1/999966131.apply (Unknown Source)
at java.util.stream.ReferencePipeline$3$1l.accept (ReferencePipeline
.Java:193)

SR, BATHRERFRIER, W M Lambda ik SN ERER FT BEARH MERE R . IXA2 Javad BEa5 ARORIRAS ]
PARSCEER) — AN T

8.4.2 fHHHZEARK

BB B R AR TP TR AT RS, AT AT ? ARA] DU T I BB 5EE, (M forEachif
PEERAR 45 3 H S 0 2R b B 0k 2 H S S

List<Integer> numbers = Arrays.aslList(2, 3, 4, 5);

numbers.stream()
.map(x -> x + 17)
filter(x -> x % 2 == 0)
L1limit (3)
.forEach (System.out::println);

RBACHS R A R
20
22

ANEWE, —HIHforEach, BN EIZIT. BEMF 7 2CA8 A b 5 B3R A 12 #S treamiit
KT HIEEDEME (b limap. filter. limit) FPAAEMIHIH?
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R ERIE T ifpeek KB & FHIN K. peekMIBiHHIEm RAER K EAN TTRIKIZISIT 20T, #HAHAT
—AEE. HREMEforEach AR EBANRMIZT, MRAE—NER ERSREZ s, ERXK#E
VR BIRKZ R —MRIE. EI8-4fFE | peekMIHRMEAE. FHFIXBAI T, FAVEH peekii
i T Streamift K2k B4 2 B AN ERAE 2 Ji5 #) rh 1A -

List<Integer> result =
numbers.stream/()

.peek (x -> System.out.println("from stream: " + x)) —ifi Sk EBERIE M T R E

.map(x -> x + 17)

.peek(x -> System.out.println("after map: " + x)) —Hiittmap #HRIERLE R

Jfilter(x -> x % 2 == 0)

.peek (x -> System.out.println("after filter: " + x)) g filtertE 25, FTFHTTENE
.limit (3)

.peek (x -> System.out.println("after limit: " + x)) A ini tiREZ R, BT EANE

.collect (toList());

i peek I peek | peek | peek

numbers ——+*> map filter limit

B 8-4 f{iMlpeekEF Streamifil/ KL+ KIXIEI KIE
g pee kA FATHENS A T SR LB lE g — 2 0k 4521

from stream: 2
after map: 19
from stream: 3
after map: 20
after filter: 20
after limit: 20
from stream: 4
after map: 21
from stream: 5
after map: 22
after filter: 22
after limit: 22
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8.5 /N
R — % — 30
o Lambdaids sURE AR THARTTHG T 5 R 1

o WRARHAESG ] T E 43, REMLanbdaF it BB e AT, (HREEEE —FEE A 25,
Ebincitrthis, VAN B[R .

o PRLambdazik LU, Jriks| IR s ar o
o REMHStream APTEHkAXIES L.

o Lambda %3 A7 By T3 o i FH 1D 1m0 0 R BETHAS XN 25 5 th IR (B AL RO ASAR AT, TR R LG G SR AR
Ao BRI MEERA, SRR, DR B

¢ RS T Lanbda koA, ARV TR, BRI VOGP T Lanbda 2400
1T

o REHE AR Lambda ik Al R 2@ Iy i
o Lambda$i& s o ib R ERIER ) 70 W A2 15 BN B 2%
o TiiE M MIpee kA S HrStreandfiiZK £, BERE M AZE (e tE B H b, 2 AREAA I TR
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® 9 FE BINTE
FEAR
o A ARBONTTIE
o UnfaT LR A K 7 S SEAPT
o BROATT A AR K
o fEHTHLN

&gt b, Javalg 5 % FURR AR S EIEIR A e & B 5 2. SEBUHR DR SR AU 1 og LB
NIPERAE AT, BE NSR PR ERSEI . (HaZ, —FRERBHE R B, mEAmA
W77, XA A L. IS BT, B R SRS AR 1 Bt F s I 2 Y, 3
BeS ARy TG RCHT I D2 E R BT B . T Java SEIAPTAEBLAERHE I _ESIN THER 2 K37
%, XA ORI R @, MR AT LE T A L i st Efsort Tk, AR
T A IR AL M GE N A2 AHUEIE, {RGuavaflApache CommonsiX i frIAE L ILTE # 75 ZAS B 5K
BT ListBHMTAE, AHRBMsort 7Tk M L.

Hig, HSRALETT. Java 88 T fEHRIX— RGN T —F#Er bl Java 8918 I ILTE L REE 75 B
JrER R PRSI, X Wik AN ! il R 7 nT L SE X R R . H—, Java 8RRVFFERZIAN
FIERS . T, Java 85N T —ANHIIRE, WEBRIA TR, @I BRI T ER T DAAE S B 1 U7 VR ER

NSEH . Beb)iEi, ORI TV BARSEEL . BRIk, SEEE O SR an SRR B 2R $R A% 7 12 ) B AR s
W, e Hh AR ERN I SEI . X AHLH] T AR gt A7 8 O R fngsiadt . sefr b, 3B # oA
SR T 2NN AT AT S N ListE DR sort, PLK&kCollectionik
F st reams.

BIEPRATBEZINLLstE DR sort 7k R Java SR, EREXLIT:

default void sort (Comparator<? super E> c) {
Collections.sort (this, c);

}

WERIREIRA 2 Gi i defaul tfBIRF. W e, BATGEBEMIE N HEEE AN L. XHsort
FiE A T Collections. sort FiEHHATHEF#AE. HTH TXAFRI T, BATHIAE T DB B8 i
Hsort, XHIRFHIICRIEITHIT

List<Integer> numbers = Arrays.asList(3, 5, 1, 2, 6);
numbers.sort (Comparator.naturalOrder()) ; ——sort eListiEOEINTT %

AL BRI Z A8, X BARE LA S AR B AR TS . R T, AT T
Comparator.naturalOrder/ji%. XjEComparatoriZ AW —NEFMERS T, BiRE—4
ComparatorX R, 4 HRFIINH A u ST HE R CRUFRAER) 7 BRI )

FARPRER|FICollection st ream /7 VAT E LU :

default Stream<E> stream() {
return StreamSupport.stream(spliterator(), false);

}

BAMEZ R LE R KRR T AR LS, X streamHEF M T SteamSupport. stream
FTERIR Bl =AMt . RIERSstream /T VEM FAA R I Hspliterator AR T2 B &
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Collectionf® AR —ERIN .

DRI | SRS IR RGN R R TIR? 2, AR BIA - SARNXA, BATERX —ER X
VEMREAT IS 18 (EEEENE, VRN A ZAEFERNTE? BOATVER 2 H AR 2 I i H
%mﬁgﬁﬁgﬁﬁ%,ﬁ%ﬁ%%%kﬁ%%?%%ﬁ%ﬁﬁ%%%hmAHE#%%%%EHM@
J, E9-1FR .

higA= 142 1 HT PR A
B Wi, AR
5 [EE | ]

fﬁmﬁ&—[

?iﬁﬁ’»ﬁj‘%{

F P E 9B A
(| S

R T SCHRE D E R S i, P
FO ST ZEE A7 B e 3

BN TS B
Rl A28 0 JH PSR B A

i ; B
BEiiibpe i 1 EE
| B2 ]

TR T H O BN Gk, X
S AN TEE P T

B 9-1 mEARmEE

RIS 2, MR EZ MEAIRE 2, — B0 AR, Bl O Rt EE
B, SRR IR S A BEE R RE D B4Rk . 0 RARNHE O DL R BT A SR SE LA SE A s, X ]
%ﬁ%&kﬁ@o@%ﬁﬂ%ﬁ%m¢%oﬁﬁ%ﬁAﬁMﬁ%%E%:Et%ﬁ%ﬁ@ﬂ%%ﬁu%#
BRI SEE

PRI, IR RER B, X R A NENIRT S 2=, KOBRATTE e s it 1
— AR RAEEE AL SR EA RSB, A, IEMBRAVE SN AR, BOATTEA T
H 2 AR ER AL T — R RIEEIHLA], W] LA IR S A R R ARRD G . ST DL 22 AN D 4k R BRI T
o B, BMERIFARREE &, AR A A LR R ) 2K 7

ST ERED

R O DL T B4 Bh2E (companion class) #&Javaifd =% A —FiE, THREXT 5
OS2 WMERIIR 2 58 )71 b, Collectionsiifedt collectionX RAHEEIZSE. HTHS
JPERT DAFAE TR TR, VRS op X e 4 B 2Rt T AAAE L 2L, AR ] DB X S S VA R
BHEEONI . N TIRFRE RIMSEAEME, RERIKIR ST JavaN PRI 2 4.

REEWEEMIT . B, RATSIRAR—&ZHNT— DNAPLEAR B, R BRIk 5] R SR, BEER
MR 22BN T, LREAHEXA B dn T g AR R 0 e, 2 )5, EAT = el 5 2
RIERINTT %, KiE Javaili 5B 4K . Fn, BATSTHE DRI — DA R 4R 2 DB T %
I, JavafPeas 2 RO aT RER — SO CRDBIME) IR .
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9.1 AWriEAIAPI

R T BRI A —HAPURATZ )G, BRI AR IR H W, AU —/NMRAT Javaze B ER & T
F O CHTUHART AN, A T ZAERERAED « IREREE T —PResizable I, B8 X T —
AT AT ORAR IR FE IR 2 7732, Eblil: setHeight. setWidth. getHeight. getWidth
P M setAbsoluteSize. AN, MRIETFRME T JIANEIMISLEL (out—of-box implementation) , HWIIEJT
s Ko HTARMEEHERAT, RE—LH P i HResizabled AN TAATE ORI STHL,
EE B AR 1]

RAGAPLJ LN H 2 )G, RRAERFIResizabletk it 7 —2EhRe. thn, Wil nigft—
setRelativeSize ik, W LAERZSHSLIN TR A NGEAT RS, A OM 5 HESEL . Rl
EEEKIRESW: NResizablelE[NiMlllsetRelativeSize ik, HHHIsquareflRectanglelf]
S 7o Ak, S5 IR R REZ RO TR ORI, ]SSR E S FEk e
W T Resizablef H, AATZAATRXTIZFER AR TENE? AR, IRIGEVIR, W0k SEh s v
ResizablefE M. X2 JavalE R TH# 75 B otk Java APTIS DG A e 1EFRATTEA— N AR sk
B, RN A B R AT DR MR SR

9.1.1 HIEERRAKIAPT

Resizabled®k HIHAIMRARML T F XL T5 k-

public interface Resizable extends Drawable({
int getwidth();
int getHeight();
void setWidth (int width);
void setHeight (int height);
void setAbsoluteSize (int width, int height);

Ak s
PRE)—BLBRAT P AR B S I F RS T ResizablefZH, @I TEllipseK:

public class Ellipse implements Resizable {

}

B SEEL T — ML ERE M ResizableBIR (BFEELLipse) MK

public class Game{
public static void main(String...args) {
List<Resizable> resizableShapes =
Arrays.asList (new Square(), new Rectangle(), new Ellipse()); — 1] LA EE KNI TE AR B 26
Utils.paint (resizableShapes) ;
}
}
public class Utils{
public static void paint (List<Resizable> 1) {
1.forEach(r -> {
r.setAbsoluteSize (42, 42); —HAHENIRE Cff)setAbsoluteSize Jjik
r.draw();

}) i

9.1.2 3 _hRAPI
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FEFRERIINAZ)E, WIRFIIRZ1ER, BRI EHResizablelJ5LH, ikSquare. Rectanglell
K HABHITIREBRE S FFsetRelativeSize T ik. N T A IXEH TR, KA T 5 —IAPT, Hikun
KI9-2F7 71 o

public interface Resizable ({
int getWidth();
int getHeight();
void setWidth (int width) ;
void setHeight (int height);
void setAbsoluteSize (int width, int height);

void setRelativeSize (int wFactor, int hFactor); B IRAPT WWINT —ANETTIE
}
W EARR A Y APT 58 R API
Resizable
Resizable
7 + void setRelativeSize(int, int)
' 7
Ellipse | Utils A
Ellipse | ‘ Utils

Game
Game

B 9-2 NResizableiZ DWINHFT HIEMGHEAPI. BRI EFEN N SEBH R, FRNEKBK
ResizablefE M R4 T A4k

AP T W PR 2 356

XfResizabledZ B H S T —RIIMNAE. B, 82 0IEZRE G ML IEEEm
setRelativeSize HVENISEIL. (HEH P HYEIMELlipsei Rk A & setRelativeSize Fik.
2 VAR IET g i e bR R AR, X RS WRAE g iz, RAASLIUE vk, DUE sl
KIHATPLIEAT . AN, P TRt ek, EMAIutils . paint FiEF I HsetRelativeSizely
%, W Apaint 12— Resizable X RINRIMENSE WMRLHIZ—PDELLipseX R, T
P — BT R, OB RSl setRelativeSize /i id:

Exception in thread "main" java.lang.AbstractMethodError:
lambdasinaction.chap9.Ellipse.setRelativeSize (II)V

Rk, R EE R RN (BFE11ipsed®) , M TEE T Mg iR

lambdasinaction/chap9/Ellipse.java:6: error: Ellipse is not abstract and does
not override abstract method setRelativeSize (int,int) in Resizable

e, U CORATAPT 2 S EUA [F AR AL 8. SOt A A X BIAFAPT R, LE s 7 A6 [ Java
Collection APT, Zx#HlFHiRIRIL. 8K, A HARTT sUEEE SEHUAPT I icidt, EL R LA W 1Y i
o botn, AR DOAARIIAPTEU A [F A A RRCA, RIS 237 8 RO AR AT, B2 AR SR 9% 7 1,
R . H—, I TR R BT B e SRR . IR, SRR P A A RN —
g%ﬁ;?%ﬁ\ﬁlﬂi MIX 2R NSRS, KA I BONI 8], RO A7 30 T A 2 1R
H o
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TR BRI T7 V5 K B AR DRF) 1R) e ELESRE HETH E RCOo e Dt B AR P 1 1, TE R AR 38 B AR O R
Wi, 3 PRl SEBILSE B 12 1 IR SR B 2 B B kR — N BROA K 7 %5

AFERB AT —dtH] . EARRMREIT AN

AT Java 2 IR P T BRI R TR, LR I . IRUT I
%5, DUREETNIAS . A TRAVES], (5 DT R R e, (L 5]
O R SRR TR T, PRI S0 AN i
DA,

TRE 2R B A AR RN B ) R BT SO RE TSR RR R (RS IRIE . HERAIENT) AligiT. Lo
W, DI AR R R s, XA AR, W AR, o ea
SEIL T IE AT DAk s T, Ao IR,

AL, VSRR B L RN 5, DA R R ARRE D gl . betn, MO
[HT BT R AN R TR A R RSt 2%, PR ast B ARS8 SEBL Bl AR, Bt DUBAT T JGVR IR @ it 4
.

wJa, BREUT MRS R R EE KA G, B2 FENRARERFFERSGR. ki, NN
g@%%ﬁ&ﬁ%@ﬁﬁ%%ﬁm,ﬂ%%%%%ﬁ&ﬁﬁ?¢ﬁ*ﬁﬁ%(Wﬁﬁ%ﬂﬁim¢w
i L) .

1% fhttps://blogs. oracle. com/darcy/entry/kinds_of compatibility.
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9.2 MERBRINTTIE

LA, BATCL TR T A CORATIAPTIRIN T i, W OFARS S 2 iE B2 KA E . BT
A Java 8 GI NI ANFRENE, A EREAE UL LR 1077 ANEGHAPT . BUAE, 5 DS A AR E
SEER ] USRS . B4, WEREAASEILR LT ? SEfr b, shARIINESEI SRR D) —
o HSRBLSRAR AR (DA 4 NERINSEBLD Moo th se B SR it

W2, BATZAATHRRIELE R BRI T VAN ? HSt AR i . BRAT Vi Hde fanl tBIFHIE M, FHR3EH
PR A VE— R S AR bel, AR NI FEE G e X — M Nsized RO, fEH
HE L — MR iisize, VLE—ANBRIN i sEmpty:

public interface Sized {

int size();
default boolean isEmpty () { —BRNTTik
return size() == 0;

}

AT — NI T Sized IR ER S A Zh 4k K i sEmpty USRI, BRItL, it 7 BRI SEBL I #2 ds
TN IEFASE IR AR o

IAE, AT — FHEAINET, A Javaim B2 ERMARFITRER . BACkE, AT UERE R 77 ot
EANEE CRIME FZ 1 F P AS 55 BB A AT 152 B T Resizable 28D , RATUMERIBRIA T4, $ft
setRelativeSizelJBRIASZH:

default void setRelativeSize (int wFactor, int hFactor) {
setAbsoluteSize (getWidth () / wFactor, getHeight() / hFactor);
}

H T3 OELAE T AR SEEL I ¥, R B RS Java LS e SR P RE B B Sial 7 2 4k K 2 W snei 2y
SEEL T RIRER 1, XET e RAEA ALY BRAATVE S E RS ? IR E R0 IX EE, Java 8HHELEA
T T L H N RALH SR AL B X e o) . VEHHIN S, BRATSTE9. 5T TN 4.

RATRE MR, BRINTETEJava SAPTH A KEMEH 7. AZECENHLERANH—F= P KEMH
MicollectiontE O stream A ka2 N A, ListHE O sort Hikt 2Bl k. EIENFNIR
ZRBHRED, tblPredicate. Functionbl KComparatort 3l N T H BN, Ehin
Predicate.and®i#F Function.andThen CGidfF, REEED RGE— G, BiAFEEMIE
WMETTE) .

Java 891U R KM RO
TR Al R AN G T IR DO AT A 2 EATIANER R AL 5 th R OT VR L & D7 AR ) S B 2
oG, —ARABYR—MIRE, HR—ADEALSIME A,
Fk, — M REFT LS SEpAR (7B R NERRES, M R A A LB 2R 1 .
5 AR E AR ERA TR AR, (A1 — N ISR 9. 1 a) 2
9. 1: removelf
XA B, AR AR IS Javath 5 FIAPTE)— 5T Ao ARIRE] T K% T remove IE VAR 21K, A
HEE NArrayList. TreeSet. LinkedListbh KHAME S LM Mremovel £777%. removelf

JTERI D RE MM BRI R 45 € H R T A TR . IRIUESS R IERFIX AN BT fifkCollection APT
DB gER LR
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B MultCollection AP S K R4 2 ARAT B remove T £ 1 SEH B 42 5 il £
Collection APTJEEANSLARIE T, (HIXFPHIESERRRIERS Java it AR EE . A HoAt i 7 =00 2 AR J0E
W, FrfMcollectionBEFSEIL T — 4% Njava.util.CollectionfiEH . KIF T, ML
AT DRI NI — AR 2 IR AR A, BRIA T VR LR 3 77 = m) 2 1 PN s I s B
17 7k. ZFESEBlCollctionIFTA R (BFEIEA)ECollection APTHIF ¥ IS #BREEH
removeIfHERINSEI,. removeI fMMRIBSEHLINT CESEZBruiZJava 8 Collection APIF)SEHL) .
‘BA&CollectioniZ OH—AERINTTIE:

default boolean removelIf (Predicate<? super E> filter) {
boolean removed = false;
Iterator<E> each = iterator();
while (each.hasNext ()) {
if (filter.test (each.next ())) {
each.remove () ;
removed = true;
}
}

return removed;
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9.3 BERIAFIERIfE R

BUEAR 2 TR T BRI E R LLARA I 7 st R e B 7o B TR ARG, AT Fot b7 5t g XA
BORFPERG ? 0, ARETLABIE B iR, JREONHERMER T k. X, BATS A AR BRI %
FIms e . AT DT IR AT I 2 40K .

9.3.1 TWkFE

PRAR AT BEARAE B X FlF AL, FRSCHL 70, A HZ B — kRSt H . ATl Iterator$k
ORISR UL, ITteratorfEdE X ThasNext. next, BE X T remove ik, Java SZHI, BT/ E
WA AZ T, remove HIEHE W 2. L, StlInteratord HRIZEYE & Nremove T1EIE
NS, IR R e = TE FH AL IR AR AR A

KHABINTTEZ G, R X PR 0 5 iR — AN BRI SE I, IXRESEAR IS e 7R 78 H LR SEB i
FUH IR — 2Ok, tbl, fEJava 89, IteratorfZEMEi Nremove JIERMAE T —PDEGIASZIL, WF
Fos:

interface Iterator<T> ({
boolean hasNext () ;
T next();
default void remove () {
throw new UnsupportedOperationException();

}

xR TR, RAT DA TR D . Sl I teratorfE LS — DN REAFEEH S — DK
remove £ T, FRANEMELEE —NEIAHISLI .

9.3.2 1T ARIZ 4K

BN VAL Z BT VAR R ) LA — e AR 5 (A5 ASE B, BT AR kK. X2 — Rk ZAKIR
= HARAEE T, WE9-3TR.

BYRR E4 ¥

B | vk M | hAE 1

— T

I S

T

]
I oy L
L ] N | a2
N | shae#l . | i3
(ISR T2k AT TENLARIRLRA
AEMIA TRy

E 9-3 H4kAM L 4R MI L

JavalfIZE R BE4k KB — 128, (HR— DR DLl 28 0. EAR B, T H&Java APTHIXS
ArrayListIEHE X:
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public class ArrayList<E> extends AbstractList<E> YRR —— AN
implements List<E>, RandomAccess, Cloneable,
Serializable, Iterable<E>, Collection<E> { —(HRSI T AN

L. RAEUH) 2 kK

EANMFFHArrayList SR T —A, BT AMED . HitArrayListEhag tN R EE TR,
Srls&: AbstractList. List. RandomAccess. Cloneable. Serializable. Iterablefll

Collection. FTLL, fERMFEE L, JATEMA 7FRAEMZ UK.

o1 Java 8FF T LS S8, SR DU E MR O 4R EANTIAT 8 (BISEEliARS) o ibBRATA
— T AT BRI IXFRE RN BA TS o REF AR BCMEAN IR A2 1 R B ARTE DA 1)
PRAGEE b AR B SEBUARHS AT R4

2. FMHAIERFHERREREOD

TBAR T BOARIELE B IR & X2 N BB AN FER TR . B RITR T ERE AN, BT ER
IR, AREEREHAEE), HEANTFEIFHBE AN, XMENT, REAETAGER ] G = A
fig?

PRATLAE X — i Rotatabled M, FFIRMAEH MR JTisetRotationAnglefl
getRotationAngle, U1 FHTR:

public interface Rotatable ({
void setRotationAngle (int angleInDegrees) ;
int getRotationAngle();
default void rotateBy(int anglelInDegrees) { ——retateBy HIEM —MERINSLEL
setRotationAngle ( (getRotationAngle () + angle) % 360);
}

AR5 AR B TS AT SEARAL, 82 DAL 5 VA 7 B S BA J i5E SUIFHESR S

WAE, S TRotatablel T RAE EitffisetRotationAngleflgetRotationAnglelfJsLHl, {H
R EATHES R K rotateBy ERINSZHL.

i, FRETLLE X Z B B PEEOMoveableflResizable. EATEAS 7RI, N2
Moveablef Ui :

public interface Moveable {
int getX();
int getY();
void setX(int x);
void setY(int y);

default void moveHorizontally (int distance) {
setX (getX () + distance);
}

default void moveVertically(int distance) {
setY (getY () + distance);
}

THi£&Resizable M.

public interface Resizable {
int getwidth();
int getHeight();
void setWidth (int width);
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void setHeight (int height);
void setAbsoluteSize (int width, int height);

default void setRelativeSize (int wFactor, int hFactor) {
setAbsoluteSize (getWidth () / wFactor, getHeight() / hFactor);
}

3. HEeEND

I AR O, ARBLE T DO IR R QA R SEARSE . Ell, Monster AT DARESE) . Jieks M%H
Jie

public class Monster implements Rotatable, Moveable, Resizable {
— B ITE R IR, B HREE SR
}

MonsterZELHE4kKRotatable. MoveablefllResizablefE AMERIN . XAMHIFH, Monster
7&K T rotateBy. moveHorizontally. moveVerticallyflsetRelativeSizelfJSLHi,

PRBUAE W] LA LA AR 0 75725 -

Monster m = new Monster () ; GRS W EMonster IALER . BE. T BRI A
m.rotateBy (180); —ififl HRotatable H4kKIM K rotateBy
m.moveVertically (10); — i HiMoveable 4k KM K ffimoveVertically

BRERIE R E R S — AN, BB Aes:, HEANREAH, aniiSun, X WG & Hl kGt
i, YRATLME FHXFEE FMoveablefllRotatablefE BN LI, K9-421X —i7 5 UMLK .

public class Sun implements Moveable, Rotatable {
—HEG AR LRSI, BTG B A SIERIATE
}

Rotatable Moveable Resizable

f \\ /;( f /,(
1 s 4 H P
I N e 1 ¥
] \, ’ 1 ’’
! N Pid ! -~
I o 1 P4
1 ' 1 -
1 N 1 Pl
1 v ~ 1 ’
! - - ! P
) a ~ 1 ra
! P ~ ! -
1 e ~, 1 el
! P “ ! -
b N T
1 1

Sun Monster

B 9-4 ZMITANAS

QAR B AR A FH BRI SEEIR 8 ST B AT 53— M Ak . RBR T ZEAE 2
moveVerticallyMISEHl, ibBEHEmMHIZIT. IR LAfEMoveabled N HEME N E LI, A K
Pz )R 2 3 sh gk A AREY X BLIRA MBS P IR AR € CH S8 .

KT YRR — LA IR
ZRARANRAZ N IR— R BB R R FE B R b, AN 100471 & 7 B K it
ITHRAGRA RN LR, PUOVRE LR GIAABER L. fR5e 4 m] LU ARER A b A e X i 7

855, BREVE—AT7 VR8O AR B B AR AT % IR AT A B AT A A
RWZN AN inal KM U Final MIRARERIAL SRR, 8 A AERXFER B, B
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1B RS ) DRI He o TR, ARIEHES A final MRE A HARMER, i, string
RY AW N final, BUARMNIAAR A AN ZFERZ QI RE™ £ T

XA S FRERIE ] BRI AR . TS TR AR, RREIRAS A AU 4L, RUOAARAT LA
R FARTE Z RSB o

HWILATI RIS, AREZ TR 1T ERATTE 2 Mo R AT, AN ) ety —2egE s R — K

BFSEPL T PIANME D, KPR DR TG SR T RIRRBROATT A% 44, IR R A ALY Rt # i
ME—ANTIE? XA, BATR A TR — AT e
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9.4 fRGIREIHN

FAVHIE Javaili 5 — DR RBELAK — DK, HEPNRALISEI AL, BEEERINTE(E Java 8
I, AATREHEL ARG T 2 THEM A MEH SR FRE R4 . XS LT, Rl
WR—ANPR Y AESERRTE DL, BOXFER R AT R D R, (HE — BOR AR RPIRDL, A — B R
KA REAL AT AR I LY E AL BRI BE PR o X5, AT 2 Javads B QA R X AR R . 3K
ATKEEEE T RIS, W Phel loVARPCRIAMIN” XA R, R, BT REET
FEA T U A S R 5, A RR Ry SRR R R 2wkt

public interface A {
default void hello() {
System.out.println("Hello from A");
}
}
public interface B extends A {
default void hello() {
System.out.println("Hello from B");
}
}
public class C implements B, A {
public static void main(String... args) {
new C().hello(); ST B A A
}

BESh, (T RESLARASCH+i8 25 oh 4 £ SR AT T, S50 K s — 1 4K T BT
B0 . SURUATN MR Jova SRR T WL REIR. WA
R 4%

9.4.1 f#Rin) B =20

ﬂ%*%%ﬁ%ﬁﬁ%%ﬁ%@M%ﬁﬂﬁ(%M%*%%ﬁ%ﬂ)%%Tﬁ%,@ﬁz%ﬂwﬂuﬁﬁ
21

(D) K rrEit e g m . ReSCEH A IR de 2 m TAE T A BN BRI THERI L 6 4

(2) WRTCIEMAR S — FdAT AW, WA TEONIESE s VAR, PLaiEB i sl ks
BLBRATT R O, B R B kK 1A, IR ABMEELATE InE 4.

(3) #fa, MIRGERTCIERINT, K 72 A0 RS AU B S A AR R 7%, B U R
P — AN ERINTT i R SE B

TAMRAE, LR R BRI A0 LA LA T
9.4.2 EHERM T RAKLININTTERZED

EFRAT BT — AT L7, X AME T c SR RIS SEBL 7B OMIAER 11, TSR M43 8 75 ST E X
T % NhelloWERINTTE. 515h, BAKZKEHA. EI9-5/2X M7 ML .

A
+ void hello() “\\\\\ . ‘/,,ff‘

+ void hello()

B 9-5 REFABKBNTELAKZED, HRERER
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i A AT A IO — A he 1 1o 7R ? LI (2) , ROZIEFEARAR AL T e ARSI BRIA TV
. T TBHAERAR, ProNiZiEfEBhellodiik. L, BFSITEHLE “Hello from B” .

WA, BOVEFEWRCE P (nE9-6TR) & HD, SKRKAEMAEMH:

public class D implements A{ }

public class C extends D implements B, A {
public static void main(String... args) {
new C().hello();
}

’ D \

A - .
+ void hello() [T~ : P

+ void hello ()

B 9-6 k&K, LR EOKEL

WARFI (1), KA EHRINERAE AL %ER. DIFARE fihellolfik, A2 TSEM T #HA, IUE
A T D ARIBOATT . B (2) Bl an SRR SR BAT X RE K T 1%, A SR e S 3Rt 1 i Bk st
PR3 DR 7. BRI, miEds S rEH N afE B he 1 1o VA [AIfMOE R . BT BEEIN AL, FrDAfE
Fr e BHEATEM S “Hello from B” o ARWT LAZKSililiG9. 2, 55— T XTI L LI R BE A o

MG, 2. AT IX L) Wy By 0

AR A WG BT 2 0 01T, 0 (7R FAE T DILE R ML T WA o 4K
nellojrik. MRUKHBLEENIAH £ R AF 4Tk

public class D implements A({
void hello () {
System.out.println("Hello from D");
}
}

public class C extends D implements B, A {
public static void main(String... args) {
new C().hello();
}

Bk AR (1), SR FIRIIERAA E g, rolfEr 2T “Hello from
D” .

HE, DRIAEHIIT:

public abstract class D implements A {
public abstract void hello();

}

IXEEIGE RS, BARESR b, HARRIH T 8= 7 BA TS, cit 20 ARgt g A
helloJi¥.
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9.4.3 PR K] B = v Br s X

FIHFONIE, ARG B A1 L5 1A AE RS N AT P 2% KBTI i ke o AEFRATSEIE—20, (BB A 4k K
A (WE9-TFFR) -

public interface A {
void hello() {
System.out.println("Hello from A");
}
}

public interface B {
void hello() {
System.out.println("Hello from B");
}
}

public class C implements B, A { }

TXI RN (2) 5t TC AT W 7, DR G R #5 16 A1 FE G S W — AN L R SE B S I BuAR, PN ZE A
% . MEORBE O Mhel Lo iE#H R A ML FrlL, JavafiBEds X g 2P0t — AN deai iR, KA
EIEFIM— N S “Error: class C inherits unrelated defaults for hello() from

types B and A.”

A

+ void hello() [=

~
-~
=~
~
~
~
~~
~

-1
-
-
-
-

B ull

+ void hello ()

B 9-7 RN SEHARHRREFEHKHEANZED

TR FI R

FARGEIX PPN AT BRI A ROTVEZ B9, A K275 A A B U g 7R Ay S AE C HR st FHE— N 7
Pio NTIEFIXNEE, R ABEICHRIhello sk, TEE R A &2 iE H k& iR H B 5
%o Java 8B NT —MFAIEVEX . super.m(...) , HAPXERA LR EIERRE O, 2455k
Y, WRARAECAER kB FRMEIA TV, A T G R W Frs:

public class C implements B, A {

void hello () {
B.super.hello(); — i U IR R 4 OB ) vk

}

ERATGEEF MR, 3, X2 —MHREEME LK T
WE9. 3: JLFmBE—HKRHES
EAM A, BAMEBE D ARIBR A BTN FrR

BEEFPERHEHE [ BITRXT ] : http://www.sxpdf.com




public interface A{

default Number getNumber () {
return 10;

}

}

public interface B{

default Integer getNumber () {
return 42;

}

e T

public class C implements B, A {
public static void main(String... args) {
System.out.println (new C() .getNumber()) ;

}

XA P I 23T Bl AT 408 ?

Bk RCTIEAIBABE BRI — N EEILRAR . gt RC i id g B 10 BRI

9.4.4 ZFER4AK| W
AT G — A7, EIRRCH b A N Sk X

public interface A{
default void hello() {
System.out.println("Hello from A");
}
}

public interface B extends A { }
public interface C extends A { }
public class D implements B, C {

public static void main(String...
new D().hello();

args) {

AT ENS R A 42
}

PA9-8 LAUMLIEI ) 757 3t 1 H IR A [ /1) 37 55 o KA Rl ALY “SEFE IR, RO SR I kRO & ARG
. EAMELL T D R ERA TR B Rk K B AT A7 —— R EBRIBRINTE, &R ECRIBRNTT
%57 Kb ERAT A TREF IR LS. RAasH] 7 — BRI %, RO DA, A

SFTEIf Y “Hello from A” o

+ void hello()

A /
\

B 9-8 ZFEHiE

BB THERNERR [HITRT -
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BAE, BATEER S —MER, R4t T — BN he 110777k, JF H B IRA (775 R 5

B, XN KA AR ? ARIEHN (2), JiiFat PRt 7 RSl D k. TR
EEATE N EAA, FrCAg s b b A B ROERIN T 72 AR B AICHR A HIAH R R B0 %5 44 5 W] T hellody

2, B, BT AR, R R 2 RN T

e —4), RIRIECE RN — MR Mhe 110777 GRIKIBINMAZ —ANEBRINTTE) , SREM
ANEDLNE? AR e AR RE B 5

public interface C extends A {
void hello();
}

ZASF B D o K 57 ikhe 1 1o b 42 M AZK KT R i he 1 Lo JVEINA B M e g, Bovcizn
EnEAk. B, KDoIAET E Nhel loB A MAINSLI, 5 M%7 Il 4 % .

C+HiB 5 H I n) i

CHIBESHIER MBI EE MG L., B, CrH+RURMZ %K. RINEN T, WHEEpgkK 17 2KBHM
e, TMRBAIZEC ARG R B8R, KD9hr EAEV M ZEBX R MCKH RIEIA. RIGHLERE, &
AR LA G R A X ER A TRIEL, kA TciEr. b, BWERSES, i
PIE B Y K 51 242 F AN 2 FECX B H FI A s e ok

BUEARNAZCZ T T, AR —ASSEAGERN A AR [R] (4 pR S 2 4R B 2% 0, R b SRR 2
SO TR R TR LI T TR = A6 U B R I T RE R PR

o B, KECRPRAFEWINTIE, KOs T A BRI %,
o WURAEE K TIEFI, THERA AT R, R AIEFER SR B ARSI BRI A%

o W, WIRMRKIATCEM O, VRE R REEIRIISR T E S B0ATE, B CHE 2 A2 VRS v o FH R
— RO,
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9.5 /NG
TR A B AR N 12 B AR A DS BEAE

o Java 81 VAT LOE Ik BRA T VE AR S T5 R AT IR AR SE B

o BRAEMFF R LB T defaul tB, ik M2 VEAE I .

o [RAT I AR I 07 i A R RS R 1

o BRATT I 00 Y BLRE A B B ALt DA 1 3 (4 77 AT EAP T

o BROAJTIEAT DU QU AT Iy i AT N 2 28K

o WATHINEM R BT DNFNZ RO GRR 1 I AR IR o8 £ 88 A4 IR T I B R e

o R R A I AR e o TARRIBRIN TV . ISR AT — 2R TCVEMR P 5%, R AJLIE 35 7] bR K 2%
AT P SR S B AR BN B D K T i

-Eﬁﬁ%ﬁ%%ﬁ#ﬁ%ﬁ,%%EE%*%%&E%,ﬂﬁﬂﬁ%ﬁ%%ﬁ%ﬂ¢%ﬁ%ﬁmﬁ
e
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% 10 & Hoptionalliftnull

KENE
o null 3 HEIRKIAE, BLECAH A finul 15 H
o Mnull#loptional: PAnullZe4ff)Jy Ui S R siA
o ikOptional KM k#:  FZERMAMH X nul 1 i A
o FHlOptional PRI REAH I JLAN T VE
X AT B S E PR 78

WRIRE A JavafEF i B4 EIINullPointerException, B ETF. WHRIXEIRE H EHE K75,
Bk T, AEE A, XAZ, BATCEE R )7, (EERBRMAGRZ AT XN ZEAER . A
R R A XA AR “=ZToREN, AN, SHEMT—07 Javaf® /¥ KWL, o 24T H 58 T
N, ERAZILIHIMNEZR, NullPointerExceptionflf A iR, 2NN ST, BN
SEFRATA T 5 (- AN AT e A nu 1 15| X FE RGBT AT AR . 7 X0 R T v A R
FKEFFA A, SR, X ReFFAR S S A A, R FRAT TR R ] 1 —Ff g L o

19654F, HE[EH—{7 4 NTony Hoare i1 HLEF EZHKAE B ITFALGOL Witk 5 I #EH T nul1 5| F 48, ALGOL
WA S —HAEHE E A FEIC SRR ANE 52— Hoareit Fnull | X R,  « FURRAX A ksl
KAEHERS” o BRI YIE R E it g Ay 10 B RIS, SR ORETA (5 51 b 5 R A
X AR, SRR E Anul 15 HIF NG, BN RIX RN A RME” @R A 5 17 .
RZEG, IFLENE O S MOd X P G WAL, ek “BRIMER TRERKIR” . i1
ZHEDE R RN G R—FEF R R B TR, AIRrE ER S VAR, SAH R
BEWHFAR—DNER, ME—MTfREH, E’%EEDTMtli':*/l\ﬁ:/\b_iiﬁH@NullPointerExceptionﬁﬁ
W o

sk b, Hoare FIX B IRAY 1 I & o+ RECE AR OB R 25| FIFTFe gt it . i H4E Il
RO AT, O Java, MR TRBERBE R, HERER T 5 2005 S R,

i HifBHoare B MR AVAAE,  “IUBUR VX FESCIUEEREMA 5 7 o iEEATN— D REB K F A

T BEMHnul LHA A AR

DM Z 0 T B 5 2 100192 A BB IE =, Holiiaskell, ML; IXU5iE a3 A 7RBEEERR, R0 SRS B EERLR, 1
Madthe TR A (Helinull) REAE FLE & UMHI2ER (type-by—type basis) .
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10. 1 Inf ok R HIE S

RBCUR T ZALEE T AR EXT R, KR —MIATE SRR .
RIGIEHE10-1 Person/Car/Insurancelf I

public class Person {
private Car car;
public Car getCar() { return car; }

}

public class Car {
private Insurance insurance;
public Insurance getInsurance() { return insurance; }

}

public class Insurance {
private String name;
public String getName () { return name; }

W, FITEAR (e ERER 0

public String getCarInsuranceName (Person person) {
return person.getCar () .getInsurance () .getName () ;

}

XA R R RAE G IEH, RIS EEHIRE NEEE. il HgetCar LRI R BRI ? 725K
Berb, —MPECECE WREGE R E A nul 15 ], FoRzEmsk, MR RAEE. TR, X
getInsurancelJ AR BInu115|HFinsurance, X&SHIEITH HI—
NullPointerException, &IFFEFHIEIT. (HIXIEAZEHE. WHRIRF Fpersonfi Anull & /ERE?
W getInsuranceMREMEMZ&null, SR NSER?

10. 1.1 RHAPBEAMER P NullPointerException

EREMA BERE X A AT £ NullPointerExceptionWe? MH, FRA]AZE TR ML T R IInul 1Y)
R Gk T odE it B 1 2 1 28 S E AN R FE B U A RS B s A E & E A .
?@ﬁﬁ%?%ﬁﬂ‘]ﬁﬁEf?ﬁ¢i@%%Nul1PointerExceptionE"]%*ﬁ(%iﬁc

RIGERL0-2 null-LZAME M REF5E

public String getCarInsuranceName (Person person) |

if (person != null) { <l
Car car = person.getCar(); Sl TS #E N
HEsene el 1) i T M EHARBRBERY
Insurance insurance = car.getInsurance();
if (insurance != null) { <4—

return insurance.getName();
}
}
}
return "Unknown";
}

RATTERR G — AR B S — Rnul V&, WR S| RVEE BT — N A R null, &
HUR Al —AMEY “Unknown” BFAFER . ME—RBISNE R AR AT, RAHRE TR A, JRPIR
8, O —HK AR EANE T RS T, HHRESR S SR AR, B 1 R)EX A

i, HX A AR R K Javadez .
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BATRABDIE R 10-2b7C 0 “WEBEE” , BT AR EEE M FRIRATE N EEZ G
nullff, HF ANt BRERL e, g 7R LN RS, RYE, MRS R
P, FIRIEE 7AiM TR B, AR VFIE R — O . IR e, 34T
U o — A AN (7] 8 75 2 e T [

RAIGIEH#10-3  null-Z4R5E Ml E2 MR ES)

public String getCarInsuranceName (Person person) |

if (person == null) { < g
null # &

return "Unknown®; i.i ﬁ &4
: £ MEHIR &
Car car = person.getCar(};
if (car == null}

return "Unknown"; Lol AR k-
i , y ‘ £FMBTRRE &
Insurance insurance = car.getInsurancel();
if (insurance == null) {

return "Unknown®;
}
return insurance.getMName();
}

B, R R AL EE A, R T RO E RS KR EEnu 1 E, AR
[ — /NP E “Unknown” o 2R, XFh G RimdEEAE, BERANTEA TN ESAAF B H A,
FERIERI 4T T E R FRERE, KAEnullFREIFIEGAME, BIFFFE “Unknown” 7E=ANANFEFIHL
FEEHI—— P S ER AN 28R, ReTRe S, FRATAT CLRAE E A IS — AN =R
T A X i ] 8

#H—BME, XFIRAELEN S AR WRREICRE TN AnullEESERE? BidiX—EK
3], R T R Anul 1 RFR R B A B AR RS I . RS AR A 7 2R R AR 1) AR A
P

10. 1.2 null 7 RAFhFh )

EFRAT— i F I — T 2 H {7 AT I, 78 Javafe 5 & H Al Fnul 144 Sk B Fl Se BRER e L i Fh
)

o BRI,

NullPointerExceptionsE H il Javafs /5 &k xS 1) 75 .
o EREIRIRASIZIK .

EAREARIL 7S T BT E R E I nul TR, ACRS A ] SRS T .
« EHSRELE LN,

null H BEAEMEIE L, Jol, ERRMRER ST b iR i 77 200 sh kA2 R (H
A

o BRI T Javali i os.
Java— EAK B iR RS IRBIFRE AR, HE—MIPISNE: nullfsdt.
o EffJavafiBM AL LIF T AT
nul LIS TAEMRA, XERE e DIRES TS5 R E . Ra B, FEZY

BAREYPALBR| ARG 7 — DN )E, R EETEIZ A nul 128 R R E B AT 4 2K
i,
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T AR LS A [ B IR TT R, BRAT— R T A B B BB 4RO T R T e
10.1.3 HARES Fnull M

IEERBBIES, iGroovy, B 5 NRZESMBIERF (Safe Navigation Operator, FridAN?) H]
L2 5 ) il G Nnul 1A & . N TG E 2] TR, iEATER T HXEGroovyfiY, ©HIThEE
FEIREUEAN F P 485 Ath 1 20 AR 8 D BReBs 2 & A 42 K

def carInsuranceName = person?.car?.insurance?.name

XA ) R IR L5 M. persontt R AJHEER A carf %, RREIEEIR— P nullsiPersontt %)
carglH, XPXFholaeth @i, KLith, carthnl G A insurance. Groovy[) %4 FMUHEAERT Ae ik f
TEVT ) IX SR G Nnul 15| HE A B P NullPointerException, TERMHEEF A EEEnul 1K
null 5| HIEFHRE LS T2, &FE—Pnull.

KT Java THIRF g 82 VGL N TIRE, A JER X ETE 1 ARERA, FAIfEJavarfil
T IEARE RIS B — M2z 2 RHURIERF, JLT A I Javale 7 RALFINul1PointerExceptionif iY4E
—MENE RSN AN LR, ERADTEM 2R R AR A T RE RS null, PR E F .
RARF WX T7 AR R, 22 AN FE AR A B0 2 AR ) B R AR T MR L 2 15 AR ] — A
null, MAVRHSIFEA HIEM XA, 2R s 1, (845 NGz i a2 8
INPRAE,  TARAR AT RERLE N A 2SN A A ZEDE AN A . WA R LR R H %, R
FEAETFIER T IR AR . TGroovy nul 12 5| Rt 2 — A B s R33HE, kAT Az
S A . AR EILHOZ R, PUONSRR R G2 o il R HEAT IR RE AR A

R AiE S, tiiHaskell, Scala, KB G —NAEAEXA A, Haskel A E T —A>
Maybe A, BAR RN optional HE%E. MaybeZ SR A BT LLR48 @ KA MIME, HrT L4 P
Ao (HREHKAnul 1 HIME. Scalaff BB, LFMoption[T], BEREAT LA EHE
BT R, W UAEEZE R, RAVES IR STEAIPTRIX PR, B A AR, AR IR 2
HiAHoptionk M fflavailabletfff, MEZERELBEE, MXHELWE—MBHE “nul i
T,

W7, FRAVRLE A LS 1, NI XLl ik E& S % . IRl pesges:  “HAJava 84 T4
We? ” WA, sSZfrbJava 8 “optionalff” MIREVEHIREL T RIEK, SIANT —1%N
java.util.Optional<T>MIHiIIE. X—FH, TATSRRMEHIXF T 2 vl GEER A AL, 1A
FEEHnul IIMES T E R . RATESE B Mnul1F|optional WL, RFHEZEIEHZE:
UHATFEAR SRR R foptionalfH. &Ja, FAISNHHIoptional KEEHERITIRE, FHFE LA bR
BB, R R Q] R IR SR . B2, AR e e B AP AP T ——H 7 R i B s A4
FLREFIE TR 5 —Noptional HI{H.
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10.2 OptionalZiAl]

B Haskellflscalalf RE, Java SHFEIANT —/ N2 java.util.Optional<T>. Xi&—/Ef%k
Optional A, ZFIKUL, FHBIFIZREMNE, WRIRME—MATREA WA E, A
PersonKW M car BEHARIZFE H NCar, BIEFENEE LN Enul 15 HRMES S, MmN IZE R
10- 1SR e L A B Noptional<Car>2RA,

Optional<Car> Optional<Car>

Car

& —A-Car
AR 5
B 10-1 f#HoptionaliE X Hicark

WEAFIER, OptionalZ8 HEXIRM B, BRAFIER, FURMESHEBR — “2%7 1
OptionalXf%, HiAi#koptional.empty ()iR[Al. Optional.empty () Hike—NEST) ik ©
IR [Eloptional FEMIH & B — 2. RATAEIEGEER, null5lfHfloptional .empty () AHAARFEMIX
AN PAE SCE, ARAT IR EA TS E—REIF L, (HESEhRR el B EREER K W RAR R G —
Mnull, —ESfRKNullPointerException, Ad{FEHoOptional.empty () M HEIL, i
OptionalBH—MHIXN G, ZFsHEIRM, FEAH. RTX—8, TR SN A.

i fHoptional MiANEnul L — M ARH B EM SRR iIE XX, 5617, BAE A AR R
I Z2optional<Car>RM, MARCardEM, XA FHPIHRRIEEHIRY] 1 X B A AR BRI LV
M. SUAi, MHcarXFERISER, AR ARG null, XERE IR BT I, IRARE
AR R ST B AR, I — D nul LR T2 BRI Rk

il b HX L JF N, ARBLZE AT B optiona 1 286D B 10- 1 e IS AT S A, S5 5R AN

RILIER10-4 fFHoptional EHiE X Person/Car/Insurance 5 HA

— /M RJOptional R

public class Person {
private Optional<Car> car; — AN RER ., WAL, KK XN 7B A Noptiona
public Optional<Car> getCar () { return car; }

}

public class Car {
private Optional<Insurance> insurance; — T REHEAT TARES, WATRE A RIS, BT LR XA 7 B I
public Optional<Insurance> getInsurance() { return insurance; }

}

public class Insurance {
private String name; RN T LTE 45
public String getName () { return name; }

KIoptional &M =EEMRREFIE XTI, fi%Fperson| AR Z&Optional<Car>, Mcari| A
f&Optional<Insurance>, XMANIEFEFEWHRIE TIRFIAET P —Apersonf] BEHIA LA BEA A
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carfItEIE, ke, carmlREHEAT T IRIG, W] RESA RIS

HbER, TATERinsurance AR AT FE M StringR, MAZOptional<String>, X3E
HIE BRI A N insurance AR IR LA B A FR. XM, —HET I Hinsurance
AN BRI K AENullPointerException, VRELEEIEH i e A8 HES IR R, AR E RGN
nul 1A, FoOnul 1A RS i d, HREIEMEBE WM. insurance AR ULITH N4,
Fﬁg)\w ﬂg{i%i@ﬂ*/ﬁ/&ﬁj‘&ﬁ%%: PR BRI B B A A8, A RGZ SN — B A,
TXAN 7] 78RR o

FEARIIARBS IR 2 — i ff floptional, REARFIEMIHLIE M AR BRI G RZLGH LR I, 8RS
P EREhEE, AECRIRBEE . SAh, BATEERR M, 1A optional KK B IR A
—nullilH. SR, SRR BRE A S AP, R R RE BT, e T
ﬁi@%i%?é%%*/l\optionalﬂﬁﬁo AR 2 R EAR R A B M optional PAFELHISR, HimHhk
IR Y
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10.3 i FHoptional )L

FIHRTCALE, —UIRIRIGR]; /RCLFIE T il floptional AR A HIURIISHEAR, th 1@ X Fhs
XS HEEME A nul 15| HIZR R BERSR I S . H2, BATZa e e ? XAy ettt 4, 5
HEFEHoptional B MENE?

10.3.1 fl&optionalXf %
ffHoptional Z A, RE e EZ IR U #optional W& . TEHIX—(E5H 2T,
1. FH—/2Zfoptional

WEURT S 24328, fRA] LB #AT) Hikoptional.empty, GlE—ATHoptional Xl %:

Optional<Car> optCar = Optional.empty();

2. KE—NEFEAEOoptional
PRIETT LM A L) Jrikoptional.of, MiE—NIEZEHEEIE —Moptional X 4.

Optional<Car> optCar = Optional.of (car);

M car—Tnull, XEAESIEIPE —NullPointerException, MAEZERMRIAE VI Hcar
() J PHEARL I 43R Bl — AN R

3. A[#E%nullffoptional

iJa, ARSI Hikoptional.ofNullable, RALAGIE—NRHFnul LEROptional X4 :

Optional<Car> optCar = Optional.ofNullable (car);

Wk carsEnull, AABEMOptional W RELANTH 4,

RARECASE R, RADETHZARL T “ Wik ioptional BEPIME” . JLHRZ, OptionalifitT
—Mgetdiik, BREIFFRUEBEROXIUTAR, WAWER IS FEMNHIZMIWE. Aidget TiEEHIE
| Hoptional Xy REF WLl FH, PrUAAEIRAZRM T M E, NSk RATH R A finull5]
ERASLE BT L, BATE ML B AR optiona AR HAAT, XIS strean
R L AR AR 0L

10. 3.2 f# FmapMOptionalXt R A IZEFIE H(E

MO BUE B — AP U ACH WA, tetn, JRATREARE M insurance A R AL A & 144
PR $RECAIRZAT, RFEEMEinsuranceXf SE&H Nnull, RIGWFHIR:

String name = null;
if (insurance != null) {
name = insurance.getName () ;

}

T XXM R, optionalfffit T —Amapliik. BRI IT/EFRMT GXHE, TAIGLALH T HMTE
F10-4P ) -
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Optional<Insurance> optInsurance = Optional.ofNullable (insurance);
Optional<String> name = optInsurance.map (Insurance::getName) ;

MMES F, X GRATE AT NG5 A FIR Mmap FIEAZE T Lo mapiflE 2ok $2 4t ) o6 o8 F T
Ao . AT UEOoptional W RE M —MHFR I ESEHE, EE220E 1 JtHK. WiRoptional
& —AME, %B@ﬁ?ﬁ%ﬁﬁ{/ﬁyﬂ%iﬁ%ﬁ%map, SHZAE AT FE e ﬁD%Optional?ﬂé, AR I
o BE10-20X MARMEREAT 73, Je/R T — AN IE T TR N = MBI R AL, Ak 45 1E 77 TR AN
OptionallE MM Imap ik IS5 H .

Stream D D D map(D - A) Stream AAA

Optiocnal Optional

map([i] -> [{}3)
O A

B 10-2 StreamflloptionalHimap/7ikxttl

ﬁﬁ@ﬂ%ﬁiﬁﬂi ERAREREA REN TSR, HEAMZ ARSI ? BT SCAACRD BT 22 42007 Uik 7 24
Jiike

public String getCarInsuranceName (Person person) {
return person.getCar () .getInsurance () .getName () ;

}

NTIEFIXNEE, BAIFERBOptionalI-LHI B —/ N FiflatMap.

10. 3.3 ffHflatMapftiioptionalXt %
FHTRATNINI 2] 7 QT Fmap, VRS — N AT BES2 A T0T LAA] Hmap B 5 2 5T R4S, 407F Fros:

Optional<Person> optPerson = Optional.of (person);
Optional<String> name =
optPerson.map (Person: :getCar)
.map (Car::getInsurance)
.map (Insurance: :getName) ;

AR, XBEARMTLEEEHPE. N 4AME? optPersonfEOptional<Person>RKRIAsE, M
map FiEMNZEA W8, {HgetCariREIFZ&—/0Optional<Car>RMRNF % (U5 10-407
R, X B EnapBlFRI4 R 2 — Noptional<Optional<Car>>ZRIKxt %, Hik, ©Xf
getInsuranceAMZIEER, FNKRINERoptional MRAE T H—Moptional WRWME, ME
YIRS FigetInsurance k. E10-3iiMH TR E B ERoptional &5,
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Optional

Optional

Car

H 10-3 P EMoptionalXf R

BT A, BRAT T AT i Rax A il g 2 LR FRAT TR R — R ARRINIE R A X flatMap ik f#
HES, flatMap HiEESZ—DNREEASEL XD REIREME AR 7 — M. XA 775 N Bl
MEF—NIEw, HETEH—HRRR. H2&flagMapss ﬂﬂblbﬁ’]?\]’ﬁ‘%}ﬁ%!/\%ﬁiﬁiﬁ’]{m )ik
b, HHOTVEE RIS AN I 2B G R B A — DB — 3. X BLARA BRI 45 SR St R, B2
PRABE P E Foptional &I A—4

ERE10-22848L, BAVEBIE10-43R I flatMap HVEESt reamMlOpt ional ZE 2 (8] HIAHALLA: .

flatMap ([ ] -> AA.->
steam [ ] [] [] Stream AAAAAA

Optional

Optional
flatMap([:] =3 Zﬁx )
O A

K 10-4 streamflOptionalffjflagMap7iEXTLHE

XA, ARG /ﬁEI’JflatMapﬁ/jéA‘fifri/l\Eji%—%?ﬁ%?ﬂ%ﬁ/l\‘iﬁh‘bqjE‘J%/I\Eﬁﬁﬁc A, maptfE
SOERE Y R ﬁ_/\’g“ﬁﬁ’]{/m, H—PMREESH N =MA, HflatMap FIESBXHIEE KR E I N—1
BESNN AR, el fFiss optlonalE’JflatMapﬁ&‘E’J?ﬁAJ#ﬁﬁb@ ETT TR
optional WA NS =M Moptional %R, WMHK LT FAE# Smap ik, SRS~
OptionalX %, MiXAMoptional W RHFME T =MK: (HflatMap A IXFHZEIOoptional
FEHONEE = AL —Optional W&,

1. f#foptional$kBlcar{RISGA & &R

MERERELES optional MimapMflatMap HiER T — €M TR, iLRATEBWMBNH. I85E 8
10-2 KA 5 B 10-3 7RI 2 Toptional MAFRMR A E S 2 5, WAISIE B 10-5F17R.

RILIEF10-5 flifHoptional$lcarfInsurance &K

public String getCarInsuranceName (Optional<Person> person) {
return person.flatMap (Person::getCar)
.flatMap (Car::getInsurance)
.map (Insurance: :getName)

.orElse ("Unknown") ; R optional K45 R ANZ, BERIME
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i3 RS TS F10-5 R Hi P MRS 5, BRATRTAE 2, ACERIEAE ] BEBR A (ELIS , A
Optional RA MRS . X—, IRATAHEES & 5 50 S8 & A Sl TR IR AR —— A
i BT B AZ R 30 AR 2 21k

MEAARARRS SR G, B BRATER BB S TS B 10-2 /0L B 10-3 0 1)
getCarInsuranceName JiEM% 4%, BUONEAVE B HUNTE AL XL B, Bl —MAFEER I Person
Wetkidieh 77, o, Person e FEANFR AT M 22 200k HHoR 1), ARAR X Hdl i A AEAE SR
SEFRURLFE XS N (1) P B i AT A . ARAT DL A S B PersontCl
Optional<Person>, XJiXFPREIAIE HLFEAT A

AT — B BNZ AT AR A, I8 S R G bR R R R e B ) S R s AR LA E AR B AR
BAIE U, RKIEHA RS 5 I E EIREAUS A, BN RE R R iE & S ME A A, A
BIJ7iE#%2 —Optional 24, EELIRIE Noptional RARE], EARA RS BE RAKARITERIE
FIFE, ARE RE M e e T DR Sl B e T RER Bl — AN A

2. ffFoptionalf#5| H & # I Person/Car/InsuranceXf %

tHoptional<Person>Xt%, AT LG EFHAZ AN A mapfiflatMap ik, MPersonfEs| H
Hcar, McarF s Insurance, MInsuranceXtRH 5| HH A E insurance X & AR AT
o PE10-5XFIX PR K 26 I AR #EAT T Ui B .

Optional Optional
flatMap (Person: :getCar) flatMap(Car::getInsurance)
Person Car
B B
Optional Optional
o — orElse ("Unknown") map (Insurance: :getName)
PRIE2 ]
L, A,
#FR String Insurance
Al 3%

B 10-5 f¥foptionalf# 5| $ ¥ Person/Car/Insurance

XHE, TAIMLloptional#H #EiPerson N F, XFHIAMH flatMap (Person: :getCar) . WHTFTIA,
XA AZE LRI AW . B, E AN FunctionfE ASE, WiAEHS Hoptional B
PersonXf %, XIHHEATHM., XMHHET, FunctionWBMAERIEZ—N751E5IH, BIXPersonXt & HY
getCar HEHAT A . HT1Z 1R Bl— N0ptional<Car>EMEIXF %, Optional W IPersont i
AR T IX MO RS2, RS NWEROoptional R, HACNISH flagMapfEfESIE. el
HISHIAET S, PR DX M-S IR R A A At Noptiona I REE & E—iE, WMRHPH A
SRNT, B — N2 optional MR, WMERI — N2 K optional M RIFHflatMap, EFREHM
N=tfmie ? g5 RA S KA, RIEMEHE T optional R, SIbMHKR, WRoptionaldf
BT —APerson¥ R, fEif% flapMapHiFunction, MR Person EXF T, XA T
F, B FFunctionfIREMEE L2 — MOptional X%, flapMap ikt Bk HiRME,

BB HE B KE/NR, Eefoptional<Car>¥# NOptional<Insurance>. 5= 2%
Optional<Insurance>¥{ NOptional<String>¥f%, M T Insurance.getName () /LN A|
FKMNstring, XEFAFE T EHITELapMapfRIE T .

HEHW AL, REFoptional WRERMNMIEN: WHRWHEE ERAEAT—AJ7 iR Bl — N2
Optional. MALERHA, IR MM R A 7 045, T2, (el fTEE e
We? EEEARIR G B EIIX M RiLZ N Optional<String>, TR REEL SR AR 4 FR, HATHEA
7o RIGER10-5, WAMER T — % NorElsel) 71, Hoptional MEANTHS, BN BE—
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ANERIME . BRIbZ AL, IEAIRZ HAR 757 UNOptiona L BGEBRIME, B i#HT HHoptional AR
1o FNRILATE R At — 2 R

B FF foptional, LKA AEBANIEEFFI

EARISIE R 10-4, TAVER T WAERRIRB A i Hoptional, ¥ VRSB B o€ LI
SRR R PR IC R SR, OptionalZR it MIWIEFAEMLt, AhATH B R4 i o —
MBI, X8, Javaili 5 B2 fiBrian Goetz ¥ & AEH HHBIHLRA L, Optional MIETHHIHEAL
2 B FrREIR Bloptional X R HIE .

H1 T optional RuciH iy whiehs Bl 5 fEAs AR AR BUE A, FrelE I REHlserializabledk
Ho BTIREAER, CRAREST ] T 5L ER S0 0 2R B MRS, AR rh A
Optional, FAIRESI KN HIFEF kRS, SRIMT, FATHME, @A 4, ROCas 2
Optional A WIS g SELL AR AN ANE I T, T HOR IR 2 A W] Re e i sl s, B
] BE AL G o A RAR— g ST S A, (9 B AT 5, SRATEE R R XA
BIFARE, FRAE—ANBVT 0 B yoptional. AREAA A REBRCAURE LT, ARAGIE 1T

public class Person {
private Car car;
public Optional<Car> getCarAsOptional () {
return Optional.ofNullable (car);
}

10.3.4 BRINT R LS Foptional X &

AT e R HorElse HiERRUX /MBS IME, R XF XARIERT PLE X—NERAE, EBZW
OptionalZERy, BRIMESIENIZ T ERIEAAIREME. optional R T L7 Opt ional Sk
1 AR B AE

o get () AL HEE AN EAL RN k. MRTEEE, CHBERFHEENTEME, TN
P —/NoSuchElementExceptionit i . FTLL, BRIFKIEFHiEOptional T E—EWEHE, &
AT X AN 72 A SRR . bdh, X P 7 RMEAS T EX M nul 17, WIHAREI
RPN Gt

e orElse (T other) RIATEMRIDIERI0-5 ML, EWZaritsln, &R fRfEoptional
X GBI A — N BRIME

e orElseGet (Supplier<? extends T> other) forElse HiEHIIERIAMR, Supplier/jik
HAoptional M EAEEK AHAT A . W RBIEEIMME R FRER 27 I TAE, IRM%% SR H
R (B AR T RS , B IR EAEE e A 75U Eopt iona L NS I A #E4TH
M, el A X XM LA A% BRI 2% ) .

e orElseThrow (Supplier<? extends X> exceptionSupplier)Mlget FiEAEHEIEMLL, EATE
‘JOptionalXﬂ%%?ﬁ%ﬁ%mﬁﬁ/l\j@rf%é, {H2 i HorElseThrow/R AT LA RE il 7y BRIl H 1) 570 2%
M,

o ifPresent (Consumer<? super T>)i{REEMELREMFENPAT—MEASEAEANRI L, B
A BATATATHRAE

OptionalZ’¥flstream$Z AIAMLZ AL, EAIEmapMflatMap XN T L. BHEHE =N Hikfilter,
BRAT ATEB B 2 AR ARL,  FRA127E10. 3. 6 M — P BN 4.

10.3.5 PiOptionalX R HIHE
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BAE, BAMRBRMREREE—ANTE, BHZ—Mpersonfl—Acardt g, IR ST HEAL 1 iRk
FutATEW, W RIS E A, SRR R I A R (ORI A

public Insurance findCheapestInsurance (Person person, Car car) {
/7 ARRIREE A R R LR B R 55
// KT HdiE

return cheapestCompany;

BAVLBARBEAZ T ER — P nul 1-Z 2 HIRA, BHEZH Noptional MEMENSH, REMERZ—
Optional<Insurance>X %, WHRENPULM—DMSEHE AT, EHHRFEEINNT . OptionalZKid
Peft 7 —AisPresent’ii%, WiHoptionalMREEME, HITEMERE true, FrUMRIE —AEHE
eI R XAy S T

public Optional<Insurance> nullSafeFindCheapestInsurance (
Optional<Person> person, Optional<Car> car) {

if (person.isPresent() && car.isPresent()) {
return Optional.of (findCheapestInsurance (person.get (), car.get())):;
} else {

return Optional.empty () ;
}

RATHERAYIENS, BAINERBL BRI B RMAE T Zpersonititcar, EREHAA W]
REVAE, MBLZAIEIUN, THERMREEEA S SEME. AFRIR, AR BARSZIURR Z T 6 2
I nul A RARL T 7R — P Personfl—CcarM R AZH, N —FHHA AT HEnull.
FHoptional RETHEMIRE, A 54 BUE HE 1975 AR SEBLIRANT7 MR 4L (8] ;B 25—~
510, 1, X BUREASRESR I SE TR A AR TR T 56

W10 1: UAEEK T NHAEHNoptional iR

EART RN AW mapMflatMap ik, H—I7 B EHSLILZ AT H LT
nullSafeFindCheapestInsurance () Jiid.

Bt ARR] DR = TR AR IRE, RS R a5, DL—ATiE R seBliz ik, A
e

public Optional<Insurance> nullSafeFindCheapestInsurance (
Optional<Person> person, Optional<Car> car) {
return person.flatMap(p -> car.map(c -> findCheapestInsurance(p, c)));

XEARIDH, RN EE—optional MR flatMap /7, MR EENTE, FiH%5 E I Lanbdag®
ERASPAT, XRIAASEERR—NFFoptional %, K2, B person¥f RAELE, XK
WL HAE MR Functionfii N, B E flatMap H1ERILEIR Bl —A
Optional<Insurance>R® %, X KA REAELSKTE —Moptional W R ATmaptfff, WHRE
AN G E car, B Functionftik Bl — N Hoptional X%, A
nullSafeFindCheapestInsuranc FiAMIRFEMEWZE— N2 Moptional X % . &5, MR
person*ﬂcarﬁ%%ﬁﬁ?‘_, 1’5?‘\7?‘%&%%%‘\map7ﬂ£E/‘]Lambda%l‘iﬁﬁﬁﬁgﬁ)ﬂﬁﬁﬁﬁﬁ%iﬁﬂﬁ)ﬂ
JFiG ) findCheapestInsurance 5%, SEMIHEFERE

OptionalZ¥flstreamdi O IMLZ A IEmap A £latMapiX AN ik, HH =N Hikfilter, ©
{7 ATE PRI 2 I AR SLRILL, B F ok —4 2238t 4 1 4.

10.3.6 fFHfilterPIRHERE
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REH TR LN G 7%, BECHESEME, b, ReaFHERERK AR REHRER
A “Cambridge-Insurance” o N T PA—Mpaz )7 sUHAT IR Se B, R 1 5 75 B e 5| T M1 10
InsuranceX Z&H Anull, ZJEHHHEMRNgetName 77k, WK AIR:

Insurance insurance = ...;

if (insurance != null && "CambridgeInsurance".equals (insurance.getName ())) {
System.out.println("ok");

}

fffoptional W R M filter ik, XBAVE R LLEMAUIT:

Optional<Insurance> optlInsurance = ...;
optInsurance.filter (insurance ->
"CambridgeInsurance".equals (insurance.getName ()))
.ifPresent (x -> System.out.println("ok"));

filter FEEZ —NMBEEENSEL. WHoptional M RMEAATE, HHERFGE AN, filterds
ERR R AR AN ER0R B — T optional X R WARARIGILAF AT LA Opt ional H i % A
T EMStreamt R, KANINERAT AMAETIEM 1. W optional MR N, EAMATATHE:
£, Rz, ERixfoptional d R L& HMEEINIE IR AR . WHRZERIERS R Nt rue, BEAAMUERT
AR, HER[ENZOptional X4, HNHEH ZELIERE, Koptional FMEEZ . @ILIME10. 2, A LA

AR £11ter /71 TAE 7 20 B
MI10.2: Stoptionalst ZBHiTitiE

BRiEAERNIFIPerson/Car/Insurance A, Personi®f@fit 7 — A vE 0 IS Persontt %

HISERY, B FTHNEL S RIBE$10-5F ) getCarInsuranceName 7 %:

public String getCarInsuranceName (Optional<Person> person, int minAge)

HHEBRKTHEETninageSH M Person AT BRI A F 513K .
B RS optional H M PersonXf R T filterBifE, WEMMAIZMIER, BIWE

gersonﬁ‘]flzﬁl‘%j(?minAgei}ﬁlE/‘]&ﬁfﬁ, IR ENZAE, FFRBIAMEIRA filterrik, IBU0 AT

7No

public String getCarInsuranceName (Optional<Person> person, int minAge) {
return person.filter(p -> p.getAge() >= minAge)
.flatMap (Person: :getCar)
.flatMap (Car::getInsurance)
.map (Insurance: :getName)
.orElse ("Unknown") ;

T, AT optional KR T — ke, JFIRBLESERRIIBI T, IR 2 M URAE W N T

H B i b E R R AR P T
#10-10foptional BHIINEIET T 73 KA .
#10-1 optionalZkHyJik

Tiik Eiiipy

empty IR [E]— A2 [flopt ional 545
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T3 iR

filter
W SRAEAFAETF B AR BEROIRR, 3R 0 & %08 Moptional X R BMR Bl —A 2 optional A &

flatiiap WRUEAEAE, HOZAE TSR A Bmapp ing R BT, 3R Bl —optional BMIME, 75Nk IR B — A4 1
optionalXf %

get MAALEAATE, ¥z Hoptiona1d iR M, T — 4 NosuchElementException i

ifpresent | UNGUAAETE, MIPUTMERNZEMINERA, 502 WA

isPresent | WURMAAEAERRIR Eltrue, MIRE fa1se

map WARAEAFAE,  WORTZAB HAT 52 4% (FImapp i ng 68 5

of AR B Foptional B2 JEIR M, AR ZME Anur1, JHMH —NullpointerBxception

ofNullable |¥4485E{H Moptionaldt%eZ JFiRIAl, WIRZAE Anu1l, WHREI—D2optional W R

orElse T SRAT (B UK R[], 75 038 [e] — S BRAfE

orElseGet | WUSRA(HIMIKHOR A, T3 3R B —> H1 45 7€ i) supplierd® M AL BUHIE

orElseThrow | I SRAT(H MK HIR [, 15 0H H — > B4R € i supplier FAE B 7
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10. 4 f¥ FHoptionalH)sELk~PHl

FEIRCZ T, AR optiona l KA VR 75 20 A0 i) Kb PV AR S R AR REAT 2o i 1) S A8 o 3R F I
BADU R TR 25 i ReS, EEZN AR, R 54 Java APTSEHIAF LR

SEbr b, BATE IR Oopt ional RAEEWAE X LEAPT B 2 WIMUAFAE A, IR ZAPTHIBIH R S ] BE 2 KH
ANEe A TRFEE A, BAVRES Z 1 Java APTIE TS, iEEAIHEHoptional, HIXHFAZK
AEAUEAWA T o AR IAE B SRS P in— L TR 5%, B8 sl seid X e i), kR ag
F0ptional iRAVETT . BAleilad S LA SRR BB A )i AR 0 H Y

10.4.1 Hoptional# 3R FE Nnullf{E

WAFJava APTJL-F# 28I IR Bl — A nul 107 2RORF R TEAE R GA, B0 b T3 1 R Teik e 3
ZAE. e, GRMap AN SR BT S E, Efget AR El— A null. HEZ, EWRINIZAT/
A, RKZHIEHT, MRAlReABEIX T AR IR Bl —optional X R MRIEMESUX LT LM% 4, H
RARIRES 5y FHOpt ional WXL T7 v Ik [EMEHEAT 2 . FRAT 14836 FMap i, (B&IRE —1
Map<String, Object>J7i%, ViltlHkeyR5IMER, WNHEmapt A Skey RERHIME, XA
REl—Anull.

Object value = map.get ("key");

{ffoptional¥f#mapiR BIE, FRATCAK IXBARIS BT 04 . BIARIIXAH BB R 2 RA] PAE
FHFRif-then-else HIWIER]), ZTCEERIXFH 7 SIS IR 22 B0 VR AT DR BRATTHT ST
A joptional .ofNullable jik:

Optional<Object> value = Optional.ofNullable (map.get ("key"));

FERARA B 22 B Inul LW Rl AT R, KB HONOptional X RIN, #AT L5 FE f F IX A
Tk

10.4.2 R¥ 5optionallJXfLt

HHT MR, BREOTEVEIR I FEAME, X BR TR FInull, Java APTECECH WLHI AL £ H —14 7
o IXFME N LB T T R RS T Integer . parseInt (String), #String®#Nint.
TEIXNMF, R string L@ X N PR, Z 530 — MNumberFormatException.

AR, KAEString LiEFKH Ninthl, K H - MEERESHNES, E—HNARE, X
URTFEM Htry/catch Eh), A RMH £ M4HIWRIE S — ML 2R T .

R L FJoptional W%, X IEBETEL N Stringhl iR B IEAE AT @8, XEREAE
parseIntfREMEZ —optional. HATTIEMESERMIN Javaliik, (HEX TOMIRATIAT 7 Z 1L
e, ARATPLSREL— AN TR, HiX o @mE e T Hd, sZRE—NRANIAEMoptional MR,
SR .

REGFEHEL0-6 KstringfiiNInteger, FFiREI—/oOptionalXif

public static Optional<Integer> stringTolInt (String s) {
try {

return Optional.of (Integer.parselnt(s)); — N stringfeFEH AN N Integer, FHHEHFoptioal Mg
} catch (NumberFormatException e) {
return Optional.empty(); — R Bl — N fjoptional MR

}
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TATRRVGE, ARA] DU 2 A BRI T e 8 — A T RES, ibFRAF 2 Noptionalutility. it
XA, RLUEMEEEE MHOptionalUtility. stringToInt 5%, KStringfifh—A4
Optional<Integer>XfR, MAFHFHRLEICAHREH T ELR TRMMtry/catchZH T,

KA Foptional W&, PAK N4 BiZE % H AT

ANFEREZR THRA, HstreamMR—Ff, Optional iRt 7 RLIKEANS M——roH
OptionalInt. OptionalLongbh X OptionalDouble——/ LIMRALIE HL10-61 (1) 72 A] PAANIR [[]
Optional<Integer>, MMisgeH#ZIREBl—"NOptionalIntZBERIRIFFT SR, oz, FRATHS L # H 2
FMstreamig i, NHZWMRStreamW RAE T RKEICER, W TIERERIE R, il HEEAERAE A
ML+, HEXfoptional MRME, XNBEHMARKAL T, K Aoptional X G2 A& —"ME.

FAVAHESR K FAE A MR K optional, FRAZEMZEMFoptional A Fmap. flatMapll M
filter /775, MXLEHZOptional KA ML CEWIRAIIEL. 2 FrE BIAEE) - ttsh, 5
Stream—#F£, OptionalXfRIiEHERZER Moptional &M, FTLL, ZHIME, W RAHEE R
10-6F1IR FIH£optional Int RN G, REEAGEWE HAE N 5 HAZ 1% 7 — N optional W 4]
flatMapjzﬁio

10.4.3 A AREEER

NT IR 2 WAL I0pt L ona LK &Rl 7 A ATE— I T, TRAEL IR B AR R A i
TRk AT AEE LRI AT R RS, (R T R pl R, R

Properties props = new Properties();
props.setProperty("a", "5");
props.setProperty ("b", "true");
props.setProperty("c", "-3");

DU, BAVEBLR AR PP 75 2 MUK L Jg P S — AN, % AE S AR O Az ok e — B (). e — B
] 520 IERY, ARAHENZINERT G R A4

public int readDuration (Properties props, String name)

B, G SR g R X B A — MR IR 745 5, AR B 8UE, AR A A T DL AR [F10.
TR SRR, ARAT LR JUni t I S, Relieai:

assertEquals (5, readDuration (param, "a")
assertEquals (0, readDuration (param, "b")
assertEquals (0, readDuration (param, "c")
assertEquals (0, readDuration( a")

’
i
7
7

param, "

XU S S TGRSR W EMRa, readDuration7EiREIS, KANIZJEMEXT N 4T 8 B mt
PBNI—ANIEHG W TEMED, ERREVERZ0, BENEXRBPMEAR — MU e, FEMREMERZ
0, FABREXNMNIERENMT, N e/MNIEG MTd, FERREER, FINFFAEEZATRN
MR @ . LEFRATT A & S gm AL 0 7 S R IR L 7R SR 7, AREIE B0 B

REDEE10-T  LLdr ARG 7R T i durat ionfl

public int readDuration (Properties props, String name) {
String value = props.getProperty (name);

if (value !'= null) { TR A TR B 8 PEAEAE
try {
int i = Integer.parselnt (value); —fstring/@ ML AR IR
if (1 > 0) A A IR [ B R 15 9 RS

return i;

}

} catch (NumberFormatException nfe) { }
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}
return 0; U AT IR S AN 2, IR IE O

RATREC TN, REARISEIBE R A SO BT ek, BINZ A HLEER Kery/catchB UM R HE
B L)L B LRSS — R IEG10. 3, ARAREARA AR A 2 SE L FIRE I AR -

M5210. 3: fFHoptional AJEMEHiEHlduration

R # Fopt 1ona L AR HE MR B AT B 10-6 R 6 (0 T 17V, it — 25 RS MR 118 A FAL AR
T B 10-TH I 7 i

Bz MBRFET R EMEANFELE, Properties.getProperty (String) A kAiR FHE & —
Mnull, ffifofNullable ] kAR & 5 sk REA X (A% Noptional W R 44, RAIEA
M’ B £ latMap A AL R IE B 10-6 P LB OptionalUtility. stringToInt F kN5,
Fioptional<String>##t Noptional<Integer>. )&, RIAEE T LR . X
AT, EAR— MR B — N Ooptional MR, %R lorElse 5% B 1R
IMEO; IR P32 Eopt iona l X R AR I IEFEH . T T Al A2 0 B a4 1 SE B

public int readDuration (Properties props, String name) {
return Optional.ofNullable (props.getProperty (name))
.flatMap (OptionalUtility::stringToInt)
.filter(i -> 1 > 0)
.orElse (0);

HERFEHoptional Mstreamif {8 A 71 ? EATHGR N EdlE AR &8, i,
2 PP ERAE 2 A AT
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10.5 /&
XK=z, RFE] LU
o null G| HTEDT S EHGIABIREFRIHET T, BEEN TR EEEREREK,
e Java 8FEIANT — M HHZEjava.util .Optional<T>, XTAEFE BRI 128 S (H BEAT AR,

o RETLUFHEAT) Hikoptional .empty. Optional.ofblKOptional.ofNullablefy)#
OptionalXf%.

e Optional’LFFZFIAE, Hilllmap. flatMap. filter, EfIEM S L5streamZ&dsf MK
P WKV

o fifloptional IAMERE BRI S FHoptional X5, AN ARBAESAHI I, R, IREEE
A3 R 17 L ARG Hh R AN T 2 0 AR SR

o ffHoptional REHBIARICTHEAFIIAPT, HI RFs BRIEL 55844, AE 1 %ot B2 —1
Optional R HI{HE.
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£

% 11 ¥ CompletableFuture: HGHA RN
=
=
R

o QUSRI JFIREGHE AR

o OB R ok B

o BRSSPI

o BTLASE S AU AP

o TR A S A £ TP

o AR5
RO, PR RITHAL IR R TR B K0 7K, 35— oS RSTFZ (0T £
Y, RS AR, IR 2 RS . RS T LR b i F
iR, B BB BB, HLTYS R A S R4S O UGS R A 2 e
BN, RO T SO K T s, (A TAEAEfOEAT, i ARSI, (i
5 T RAIRS SRR TR, )%/ GIPIER (feava T30 RIFFFR (fEJava SH0673)
N BEDLRAT I B ey ST .

55 RS SO AE A AP H 2 B A LR S5 BT o 25 44 9 ELIRIMCR B854y oy e 3t 17 F R A FEAPT I
%, A AR At 7B B SS, Facebookdtflt TS (H B MRST, Twitterd®ft VRIS . BAE, 1R
A B B I 4 8P 2 DL AR B DT SR AR . S RO, AR B R — AR 2N AR AT IR
K7 (mash-up) M550 EXMAKRAZARIEHINE, BRENFREA B, TER AR,

Eedn, RATEEA S 9IRS B 2 AR i E 1 AN G RIE . D9SRB —ThRE, R A AR
Twitter FIAPTIE R T A 1 5 tPEF 2 LR A TR, 7T RIS /5 ZLARHR VR A A B S0 AT TR A e Pt
THEY . e, URATREIE G Z A A A B R IR ST HE E A TR R AT, E R AR b I R 55 € A VR
EEMEGE S, REKITHZEEERERR, EIERKM G,

MR, AR RSN 4 R S5 R AR R R O, AR A EEAK IR BN P RS E R, EL R i SR
CHEE MR, SO B R EE, MARFRRME R — AR, BRI R 5% 35 ] 45 R
AR . P TI-1AgRE XA R R YRR N ] 5 B A R AR AR 95 5 B

(R

HePE N
ST B s ﬁ%ﬁﬂ
7 /

VEREIR % GoogleTranslate
Twitter

B 11-1 R “RE” AN

BRI IR S, RTEES BRI Z A Web IR 551815 . A0, RIAA B DR NS5 8 IR 5% i
N, BHZER FHRER ST, IR B2 %= St AICPURN Bh R B, Ebdn, REELR N%fFFacebook M ¥E, 1%
Sk @ Twi t ter (IR,
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Ny \
=
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SR, anRAR I B SEIIER, TARIEAT, BRI 32 H AR R TE [ —ANCPU LT LM R &1
1155, RAFIFHCPURIAZ, R BTk, MM KR T ARk, A4 fR S I AR ) 3 4 R Ay
AR S IR ], B R E A, PSR AT, IR R ERE, OV R AR
IFAR AT AR Ko B AR FE RS THE, FuturetZl, JLHZEMHMELICompletableFuture,

JE AL TR R AL B . B2 T AT AR R I X 5

HE FiT
AP AR L AP ER %2 AT AOP ER %2
| |
f£%1
£51
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11.1 Futurei[d

FuturefZ H7EJava SHETIN, WIHHI B SR XPRERIEANI 2 2 R AL 45 Rk AT e, C il | —Fh b
THE, RE—MUTIZ RS RNGIH, HEESHRE, XTI HEREIG AT . fEFuture il &AL
TETERERT B3R VR0 AR MRS R, A e AR SR HAT HARA MBI TAE, AR ERRERFEN R
e FTANETT, R DB AR R SOX AR5t RE T — R PARIREMR T BB £k U5 57
TR R, SRR A IEIRR RS (X2 — Mruture$ M)  KIRTFHERAFER, /RA]
AEMEARR)FHE . Future) 7 —MEEREEIKZR Thread B 5 H . Bl Future, MWHIRATH
BRI EE T — N callableXf B, BRI AExecutorService, MIHHEKRKE 7. N
KA IR T Java 8Z Hiff FHFuture I —Mil ¥

RAIGIE#11-1 M Future AR HIT7 AT — M FEI (K134

ExecutorService executor = Executors.newCachedThreadPool () ; ——fBl#Executor-Service, JEITEIRALLHLFER
Future<Double> future = executor.submit (new Callable<Double> () { ——[lExecutor-ServiceffZ—/~Callablé¢:

public Double call() {

return doSomeLongComputation () ; =LA 7 SAE B 2o TR BAT RE RS 1 ERAE

Ph
doSomethingElse () ; P RAE AT IO IR, AR T UHCH A ) 1
try {

Double result = future.get(l, TimeUnit.SECONDS) ; RSB E S R, WA, TIEERER, e

} catch (ExecutionException ee) {

/7 EAH AR

} catch (InterruptedException ie) {
/) ETTRARAE S R R P

} catch (TimeoutException te) {
// fEFutureX 52w 2t

}

IR E-3 AR RE, XA A2 77 AL AR IR T BAfEExecutorService BUF R TT s 73 — A ki
PATHE BAE IR, BPUT L8 AR S5 R, WERIR D Q84T BIAT Ao bR AR I 45 Rt o ik 4k
AR & R AR, ATRL A E Mge t TR L RBURIERIEE R . RBRIEC RN, ZITES L ZR A
BAERSIR, BNESHERKZERE, BERRMEEMR, REHENERZR.

PRBEAR GO SAFAE B A S 2 0 RO I (RIS AT (A E KR AN IR [B] 1 2 ERE? O 1 AR BRI M AT fE
P, BEARFutureffft 7 —MNEREMSEMIget 7k, BATLRMEIERNF MM ERRANK get 175, E
x-S, BT, R UE RS Future 85 R HASKH 8], AR BASE 11—
LR RE K T R BS54 T &

PRAVEAE TR
23]
RIS
doSomethingElse doSomeLongComputation
AT R
i B
= A

B 11-3 A Future U573 75 AT K (8] 1R
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11.1.1 FutureZEOHKRIRME

WAL T, EAIFIEFutured HRAL 1 ERAN P TH 2 6B Ca 4R (] isDone’s
2, SRR ERAEEAR, ULLSRBGT R REIR . (ERRIX RV EIE A E AL TR S T 0 F A5, b
n, BAMRAMER R Future 45 R ZMIKHIE; MSCTHR EIXARMIR, S RmRTHRARS SR, 5
Rzt SR S5 RIBFIE) o) — MK (B2 A7 (TSR S5, XM RAR S # e Un, Rt EmgR S 5 —4
HBRIEAERE I o H2, M ruture FHRBLIN TR MOXHE HHRAE DOE 7 b B3, X2 A7
T BAIRAE IR R, LB R X L

o BN RDUESIFN—AD——ZKWADFB I EZ R AL, RIS A SR T 25— NS R
o Efiruture L E NPT LSS H K-

o EERfFutureE ARG RAES 7E . (AW REFUDAEA X @A R 77 ot 5 A —AMED
IR EIERIER

o HLHFET AT FutureEFIIPAT (BILF TBROE P IRIELR IO .

o NiXtFutureIsEME M (Rl FutureW e R AR BB, JFREEHFuturett B4R
HAT T — D EE, AR 2RSS EEM LS

X—EH, R T ICompletableFutureZl CESLH T Futured ) e[ FH Java SHIHT: LA
FEWE T EIR TR NG, StreamflCompletableFutureit-#ENE T RLHHRE: &
II#E A T LambdagRik AP St /K 2RI S AR . NIXAN A BE, RATLAiliCompletableFutureflFuturelf
FRIRStreamflcollectionffI ok &R —Ff.

11.1.2 fffCompletableFuturetyid M H

AT JB/RCompletableFuturef ik KEFME, HATSEIE—NE N “REMKEE ML (best—price-
finder) HINH, BEBEWENELE)E, KIESE MM MmBUR SR B &K XNEREF, Res
FJIAS BB .

. Eﬁ‘a PR 2NN R e 7 SRR D APT (I SRR — AR LR TS (015, X2 AR A )
1) o

o R, PREFEARWTIEIRA 1 FDAPTH AR A N AR 24N o PR 1 o] i FH ALK 2oy P A4
BIRD BRI RDI R ZMB T E S ML, o, FELRIEIR ] 7R E R
A JEAR RS, JFBEH A — DA —— &, BRI R SERR A%, AR AT I 5 A
EREPTHAARSS, EWIZIT AR BTN R

o ARib 2 By AN B 2R 7 sCAC B ODARAR (0 5E I AE,  DURBERE 2% T IR [0 I b A, B
AR A ) 35 0 R 5 BRI R T o O SRR, AN SR A A B T AR (B Al AT 4% A A
XMy AP — AR, — BRSSOk 55 b, P AT ReE @ E b)) o

F5API S R 5APT

[P APTHL S SR AL GE TR ) 53 — R AR 7 5 T53%, DT fERil F 7 1847 i 7
SR, BRI s AT a5 R [R]85 BRI O5 BB R 4RSIz 4T . RIS IR F 5 A i H
;EIEE@&EEP@??, VA 7 34 7 AR IR I T G5 AT, X e P28 S A X A A4 1A A e

AR, RPAPTREHR N, B 2R e/, e RIR T AR 5 —
NEREEM, ZEAEA TR RPN —— X R IEEE AR R HoR . JUTRIR T EAES 2t 2
Re RS A Rk 25 A7 o R el 7 B A Rl [l e A, B2 2 i AT BT — A 5%
5, HEFESER” MR XA TR T/ 0 R GERE P it AR T 8 L. ARG 1 — KB
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REVTI), SRS AR AT SRR D 0, RS R A S5 I, Bt Bl (0 B mT eI VBN
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11.2 SEPLRIPAPI

N T KIRAAEM R AR AN, AT FEIE #EAZAR BEIIAPTE XN T E5E, N5 R 1% WK AR
FRAE 7 i A4 FRIR [ A% 10 5V

public class Shop {
public double getPrice (String product) {
// FESEI
}

TR N ARSI 2 B R S OB, (EAR A AT REAT — SR ARRERS (AR 55, LRIk AR H Al AR 55
CEehn, m R AL, B BRIE AR 30D o RAMEAR BRI TN RS, Kidelay ik
PUX LR HIZAT MTHERIAT, E2 NGB RER, T5iEm T .

RAHEEI1-2 B EHEIE 1077 i

public static void delay () {
try {
Thread.sleep (1000L) ;
} catch (InterruptedException e) {
throw new RuntimeException(e);

}

NTNBEERERING, getbPricelfikeiifdelaydrik, bl —MREHLTFEAIE, ACHDIHEER LN BT
o IRIFIBENLTH MK BARID B ARG e . i charat, KR MIAHR, AR—HEHUE
BRI

RILIEH11-3 fgetPricelfiEP I A —MERATIER

public double getPrice(String product) {
return calculatePrice (product) ;
}
private double calculatePrice (String product) {
delay ()’
return random.nextDouble () * product.charAt(0) + product.charAt(l);
}

RIS, XAAPTHMEE CXAMI O E M &8s HAIZIEN, ERKIBS PR, HaERr
DR SE RIS VDB, TR TCIATRAZIN,  JUH A 18 B i A 1 200 45 6 W 4 m F) AT i I AR B B IR
IXARAE . AT ORIV, RS TR BLR D O3 S RSP AP TR SR AN Al G, T2
AT BT S OPAPTIIZE RE, AT AREEX A AR, BRI TR IR 3K — R : IR — B
IR I 32, RO IRE] 1 IX A FPAPT 2R IR I R 2 A ARG, VR B2 LA AP APT ) 77 U
FIXBAED, LA S S R 0

11. 2.1 KRB HEERNRD T

N TSR AN B AR, fﬁiﬁ%%%’I@getPrice%?ﬁ%yﬂgetPriceAsyncﬁff, FHAE S E IR [FIE

public Future<Double> getPriceAsync (String product) { ... }

BAVEARZEF KLELIRLT], Java 55| N T java.util.concurrent.FuturefZ OFRR— PR IHE
CENA 2R 0] Lk 221217, ASBEARAFEMEZE) MR, XEWEFuture —PNEBIEAT] 51
RS, XAMEEITERERE, A LLEE R E N get FERIS. BRI,
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getPriceAsync/IVAA BENLZIR A, ZHMLRE—MHLe, REFEIR— I A L HAT HoAt A B I TH5AE
% . HffiCompletableFuture &Rt T KRBT, iEIATA YL LAZ FAT RER 77 UL SEELIZ A
Jrids, PR R TR XA — BUSE B .

RIZ{EH11-4 getPriceAsyncTiEHISEHl

public Future<Double> getPriceAsync (String product) {
CompletableFuture<Double> futurePrice = new CompletableFuture<>();

new Thread( () -> { e—ﬁ'J@CompletableFutureX‘J‘Zl, B ARG R
double price = calculatePrice (product) ; ——TE AR DRSO BT
futurePrice.complete (price); — TR AT AR A AR G R, R EFuture IR HI{E
}) .start();
return futurePrice; —ETERIEEERNTHE, BERRFIFutureX R

EX BRI T, RO T —MREF I CompletableFuture X RSB, ETETHH TR 265
SR, 5, R fork@IE 15— MR L PUT EPRIIM TR TR, A ZAen tH AR 55 45
W, EHIEFREl AN Future S, AR @O ARSI, R UEHE R complete 5%,

ZifcompletableFutureXt RMIa T, HFRELREN(E. REA, XM Future WARBAFR T E
Pt BA ke 3 IXASAPTR % /7 o, 7T DU T R B AR 0 HE AT 1 A o

RIGEHL1-5 7 DAPI

Shop shop = new Shop ("BestShop");

long start = System.nanoTime () ;

Future<Double> futurePrice = shop.getPriceAsync("my favorite product"); — B, R EEBE R SRE
long invocationTime = ((System.nanoTime() - start) / 1_000_000);

System.out.println("Invocation returned after " + invocationTime

+ " msecs");

/] PITEZALS, AR Al RS

doSomethingElse () ;
/1 FEVELR SRS I R i
try {
double price = futurePrice.get(); —MFutureXt EHELENH, R RE, SR PHLE

System.out.printf ("Price is %.2f%n", price);
} catch (Exception e) {
throw new RuntimeException(e);
}
long retrievalTime = ((System.nanoTime() - start) / 1 000 000);
System.out.println("Price returned after " + retrievalTime + " msecs");

PAVEBXBACIY b, B R A 7R R BT RIS TR PAPT, UG RIS ZR (]
T FutureXt R, ERLZXTRE R DAERSRE A ZIBUS R f 1 ks . 1XMo5 0T, % kAT
FE A T A AR RN, SR REPAT —SE AR BOAE DS, ELAn i HAm SRS s AR, AN R R ZE T
A LSRR B — SR IR IR AE R e, R A E X TR O A58, &7 B 23T i AR
AT i AR, HiRAFuturefget ik, HUT TIRAMREE, F/ BEASSruture P EERI(E
(RSFPAEF AR » BARAEMETE, R PES R, WERERE V. A HR11-67"
A % AT REAE T T XA

Invocation returned after 43 msecs
Price is 123.26
Price returned after 1045 msecs

fR—E B4 K getPriceAsync ik I IR [FIzE g B T B LM A v S 58 iU (8] . 7211, 475+, fRik
SHRNTEFRA A 1T Be 8k o ke A2 7 Ui 49 PELZE PR RS o Sfm B AEH T, Future AT 58 HE AT LUKIE — Nl
A1, AAETHE 25 F T B AT — > Lambda ik B 7746 5| e LRI RS A, FRATS M AL
AT R, BUAETRATTE MR )2 ) — N I R a0 ] IR A b B e DA 25 BT ek R P eT B B 1R

11.2.2 HiRaE
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WAREA 2SN, BATH BT AR TAEHRIES . E2, WSRO R ™4 T RTR S ERENE? Ik
WA, MGG MRS — MRS R H T R AR 10 3 2 PR 72 K B T SR A% 10
HATARRERIVEE A, A RRIOZERE, X PR ge t J7IRIR 0145 R 5 b K A IE .

&t ] DA BB R AR M get 77, e — NI S5k f R R IXFE RIS L. X2 —FMES R
M2, ARBOZIR EAEARPIAAD F A IR I W R I8 ,  aE fo e AR AL ) R, A X R A B /b e R 1R AR
PR ARSERF T2, B RAER, BFSBREM AL T TimeoutException. AN, HE AW, R
ANEE W KT E R AR AR N BE KA TAA R RA 51 & TIXFER R R, N T k% P mae 1 Ak w
WG TR A R i b I A B R R, R TR B H CompletableFuturelfjcompleteExceptionally /iik
¥ F8CompletableFuture WAL MK R E I H . AACAE R 11-40040 5 4 R N s

RASIEH11-6 HMiHcompletableFuture MR

public Future<Double> getPriceAsync (String product) {
CompletableFuture<Double> futurePrice = new CompletableFuture<>();

new Thread( () -> {
try {
double price = calculatePrice (product);
futurePrice.complete (price) ; — PRI IER SR, SERFuturefR MBI E i I %
} catch (Exception ex) {
futurePrice.completeExceptionally (ex) ; 5 NI S BRI 7, SRR K Future i {E
}
}) .start();

return futurePrice;

B iAW Bl — M ExecutionException® W, %R HHEI T — M KMER M ExceptionS
B, BRI RS BRI ) S . BTRL, 28Ik, S OriE T — AN TR R “product
not available” , &/t 153 ML FHIXHFE—KExecutionException:

java.util.concurrent.ExecutionException: java.lang.RuntimeException: product
not available
at java.util.concurrent.CompletableFuture.get (CompletableFuture.java:2237)
at lambdasinaction.chapll.AsyncShopClient.main (AsyncShopClient.java:14)
... 5 more

Caused by: java.lang.RuntimeException: product not available
at lambdasinaction.chapll.AsyncShop.calculatePrice (AsyncShop.java:36
at lambdasinaction.chapll.AsyncShop.lambda$getPrice$0 (AsyncShop.java:23)
at lambdasinaction.chapll.AsyncShop$$Lambda$1/24071475. run (Unknown Source)
at java.lang.Thread.run (Thread.java:744)

1] /#:supplyAsynctl/#CompletableFuture

Har viEBRAMIEL TR T i@ w2 e # CcompletableFuture X % L X W3R EUR [BI{E, BIRERL
KX E ORI E, HEFFE— PR TE, CompletableFutureZiH G2t T KERITH
L) vk, (X LR R S 5 A NRFE, A LG SEEman ™. than, RHsupplyAsync
kG, A ULH— 4T 1ER E S RSE R 11-4F getPriceAsync i i, W KRR,

RIERL1-7T HT) JiksupplyAsyncflicCompletableFutureXt4

public Future<Double> getPriceAsync (String product) {
return CompletableFuture.supplyAsync(() -> calculatePrice (product));
}

supplyAsync HiEESZ— M EM# (supplier) 1ENSH, RIFl—/CompletableFutureX %, i%
X B 5E B PAT 5 2 R B AR 72 3 R RIR BB . A2 P= 38 152 HForkJoinPoo 1t H R ANk
TEE (Executor) 1817, HEMWA LMEH supplyAsync HIEMEBRA, LiBHE - ANSHFEEARN
R PATREBATEZE HE. — KM S, FCompletableFuturef L] Fiktkifn[ %S, et
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PEEINENPATERRERWATI, 1L 3. 499, RSMEAR RGeS, BTSN Al i A& & 1
JSE PR PR BRAT R SO R P T T RE

oAb, ARREiEE11-THgetPriceAsync /iR Al jCompletableFuture Xt R ALILIE F11-6 - /R F L
BIEATER ) CompletableFutureXf R TEAFMM, XEWE ML T FFEMA REENLE], 1T
FARIE S T KEWIAE 1A 15 A .

AFERFARE T, BASBEARIERASE, TR ShopRIRHEAPTH BARSEIL, S SR A4 /RAIAPT
#A AP IR AN TT % . I ARk B (8 AR S5 SR A RIHTTP . APTIN e W A B I DL o AR A 2 An ] L5
B RE R ARG, B E— HER T, I eI R “ St R A ” [Pk ReAfrat

Ho
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11.3 kRIS 2Pl E 2

FRbL, ARCEHEDRIT “ R & MAHKITA 1, AR ZEE WK A RIS 295 A
AT ERIRE, ERAL T IREEPAPT. #Aihiid, -~ PMREEMIIR, WFFos:

List<Shop> shops = Arrays.asList (new Shop ("BestPrice"),
new Shop ("LetsSaveBig"),
new Shop ("MyFavoriteShop"),
new Shop ("BuyItAll"));

PRTG EAE T AR 2 S A7k, EEs A ENS L, RN FRFHRSIR, RN FRFHS
RP OB E RO PRS A% R AR E R R

public List<String> findPrices(String product);

RIS — DMEVETTREZ I TATESA. 5. 6\ P streandith. IR AEBUES HSRALUT IR M R
PRI GRI, fENE TR, MARERIRECEMAE ! )

RASTERL1-8  RANG E WA R K7 I £ indPricesTrik

public List<String> findPrices(String product) {
return shops.stream/()
.map (shop -> String.format ("%s price is %.2f",
shop.getName (), shop.getPrice (product)))
.collect (toList());

G, XBAUSEERAEREA. fy_‘&fﬁ%ﬁﬁl77f/£74i§1"ﬁjﬁ@il_ﬁibﬁrﬁ%¢muﬁ P G2, R
REYE) ilJT ‘ERiEmyPhone27s) o AN, WIFICR NIERPATI ], @ X esds, AT LR
WA Z Gk 2 REPEREIR T, BARMARSIE BT .

ARAFEHL1-9  IF £indPricesIEMMEFIHAT MRS

long start = System.nanoTime () ;
System.out.println (findPrices ("myPhone2735"));

long duration = (System.nanoTime () - start) / 1_000_000;
System.out.println("Done in " + duration + " msecs");

RAGIE R L1-9H B T4 R it T

[BestPrice price is 123.26, LetsSaveBig price is 169.47, MyFavoriteShop price
is 214.13, BuyItAll price is 184.74]
Done in 4032 msecs

IEIRTUNIN, findPrices TAMIPATIN A LLARD B 2 702 JLZE D, DROASRHI AN 5 5 1A 2 0 2 I
AT, IFH—ADERIRIESIHIE S —A, 8D ERAEAREAE 3 KL 1D e A0 A (8] T 5535 SR K
%o VREFEA REIEIX NS5 RIE ?

11. 3.1 f#EHHATRXIE RFAT HATERE
SEETE, RRZAEFIE A, ATRE A R R A o v R A IR AT ORI, R TR
REGIEH11-10 X findPricesi#H TIHATHAE
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public List<String> findPrices (String product) {

return shops.parallelStream() 3 AT IR AT Hb A [F] PR 75 5 SRR A%
.map (shop -> String.format ("%s price is %.2f",
shop.getName (), shop.getPrice (product)))

.collect (toList());

BATARS,  SASTE R 1-9M AT 45 RAELEL, ARAIL T8 findPrices (Bt 1L,

[BestPrice price is 123.26, LetsSaveBig price is 169.47, MyFavoriteShop price
is 214.13, BuyItAll price is 184.74]
Done in 1180 msecs

AN | BRI A B E A S R IS TN A S P& s2 8 T IRT, AT ASE T A
TER B R R 1L — S L. REEMEEIFE ? kA2 HRNIZd FicompletableFuture, ¥
findPricesF kAN R MG R0 R B o 7 28 .

11.3.2 f#HCompletableFuture XL HFHiERK

PREGIERATTLMEA ] HiksupplyAsyncfl#cCompletableFutureXf %. iLHATIE EFIFHE
k-

List<CompletableFuture<String>> priceFutures =
shops.stream()
.map (shop -> CompletableFuture.supplyAsync (
() -> String.format ("%s price is %.2f",
shop.getName (), shop.getPrice (product))))
.collect (toList ());

FRXM AR, REBH— List<CompletableFuture<String>>, FFRPHIEN
CompletableFutureX RAETHH MG H A HEFstring R A K. H2, HTIRH
CompletableFutures Il findPrices FYEERIR Bl —AList<String>, RTEEZEMHFIIER
futurePUT5eEE, KA FMEMBHE R, HAER TR P A GEIRH .

NT IR, R LAR VI List<CompletableFuture<String>>HilNzE —Pmap#fE, Xt
List M HITA future X RPATjoindflE, —ME—ANMHEFENSITE R HE
CompletableFutureRHHjoin FiEMFuture O get B MHEINE X, FHWFEHEFuturel
e, EATME— R E 2 S o in A I AT AT B/ 8 o EFHEMRAFHREMEH try/catchifif)ik
R 45 28 — A map /% Lambda R A AR T HEM . PR A X LB GE—iie, Rutnr DLE R SEI
findPrices |, BT,

RIZER11-11 ffifHcompletableFuturelfindPrices %

public List<String> findPrices (String product) {
List<CompletableFuture<String>> priceFutures =
shops.stream()
.map (shop -> CompletableFuture.supplyAsync ( —ffiflcompletableFuture LS5 it SR M
() -> shop.getName() + " price is " +
shop.getPrice (product)))
.collect (Collectors.tolList());

return priceFutures.stream()

.map (CompletableFuture::join) BT R R R
.collect (toList());

ERE T2 KR TSt reandfik 2, MASELER—NEERATHRIK L E— MU
BW M mapff—— X HSGRHGHN. BRIRERIE A RRERRFE, WRRIE B —RUK LR B, K
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AR K SR A BECL RIS . P37 1075 XA 2 . Bk, Ml CompletableFutureXf 4
RBAERT — MREE R e AT EWIRE R R B oin 7 FR MITHE S R . BI11-4f8 71X Lk
HE YR

shopl ---- supplyAsync(() -> ----»| futurel.join()
P shopl.getPrice (product) -
i supplyAsync(() ->

hop2 ---- ---»| future2. 2

shop { shop2.getPrice (preduct) uture2.join() priee
v supplyAsync(() ->

hop3 ===-= -—-= future3.

shep [ shop3.getPrice (product) uture3.joinl)

WG R B AT

FEFTiAT
supplyAsync(() -> ”
shopl _“—_[ shopl.getPrice (product) futurel ~----+ futurel.join()
hep? supplyAsync(() -> i v i . o,
I m
shop shop2.getPrice (product) uture uture2.join

' supplyAsync(() -> T
shop3 W”.[ shop3.getPrice (product) future3 -/----+| future3.join()

B 11-4 Att2streamiIERFHE S SRR TFHAT, LI &

L4014 T T K R R, JRATE S, BTN CURSRRED RIT
1. WL, HilficompletableFuture iR AR — MRESEALAL IR, AREOIEE. SUCHIR,
BB T34 s T Wt Competableruture st QEHES]—aldert (I LU B For s
590, ERTRATAT AL AT 58 Wb 2 BB AE R 0.

BTG 1111 FARAS SR T T 28 =AM RA £indPrices VEMTERE, RS2 FTHIX ) LATHiH -

[BestPrice price is 123.26, LetsSaveBig price is 169.47, MyFavoriteShop price
is 214.13, BuyItAll price is 184.74]
Done in 2005 msecs

AR RS, ARWG? @2 EWwE R CompletableFuture SEHHIRRAS, HNITFAGAHY
T B 118 AR MR P P AT Ho2x A AR PHLZE I RRCAS R o (B & O IR B 22 AN 22 02 A5 P AT TR T — S RRCAC R 7
fire JUIAE, R B AP $AAT I ARA 4 B AT IR A RRCAS R 1 3R % /Nl stk NI 3.

SIIE RN L, FRATT AR completableFutures 5 MMIHH R T2 T KB T/ H, X5t
AR FAHG 2 X g T CompletableFutures H I &R P (A0S 2 Bl FA T 0] REJRH 1 Lt
E%E’Jéﬁ\g; ‘%?@&T%ﬁzﬁﬁ EFRAMRE L8k, JoH R REIRIER IS LS 2 75 2 PLLLFEAT 5 3
BTN EAR

gﬁg’ggﬁﬁﬁ/ﬂ@m%&/ﬁﬁik RELAIRAT T RIBATHE 2R RE (EUnUis NERRE) , SR B0 B B8 22 1 s B R AT R0 RS, A RE S B J LR
MEIAT A

11.3.3 FREGHHER

FHATTIRA TARGAER i, IRV EREIFATHIHATIIMES, FrLE L TFREVER D X Bl — 1k
FEo fE3E, WARREEIEINE AKX BIRESIR S, ARURE) “ S &l N LT A2, X
RREA AT ZARS, T PAT A B PATIE R 75 2R L0580 2 ph (I 18], R T2 AT F% -

[BestPrice price is 123.26, LetsSaveBig price is 169.47, MyFavoriteShop price
is 214.13, BuyItAll price is 184.74, ShopEasy price is 176.08]
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Done in 5025 msecs {8 T 7 =R

EHEAE, FATHARR MR ZIR L Z BT B 2 A T ZAZ IR B IES[a],  BOARTDOFTIZ AT GEH LR
AR TR AR BT BIDY AR DR ARAL T SATORAS, AR A4 p G AT & SR Al A REE
FURT IR — AR SE ORI B IR ERE A RESR S, BB TE R T

[BestPrice price is 123.26, LetsSaveBig price is 169.47, MyFavoriteShop price
is 214.13, BuyItAll price is 184.74, ShopEasy price is 176.08]
Done in 2177 msecs AT IR P4

CompletableFuturefARIREFEE RUMATNE? FATRAKHE AN G55 IE X HBEAT 7O, Z95RWF

[BestPrice price is 123.26, LetsSaveBig price is 169.47, MyFavoriteShop price
is 214.13, BuyItAll price is 184.74, ShopEasy price is 176.08]
Done in 2006 msecs —ffiflcompletableFuturefIfEFiH

CompletableFuture AR T LT L AT FARAS AR P IE PRI 4 — 5L AR 5 IX A AR AR
A NHE. e, SRR E LR AR BN [, HAT IR AFERS 314322F), 1
CompletableFuturefRAFEN 3009 . ENIHELKAFAM, FEHIERE—FE: BAIAMRAHLZ
[FIRE (38 FH 2R, BRINERAE FH e 2 B s, BRSO T

Runtime.getRuntime () .availableProcessors () IR [BE . SR1M0, CompletableFuture,EJﬁ
— A, FRNE RN IATE (Executor) HHTHCE, JUHRLRMIIR/N, bEIHEEANH
Tk ATRCE , WP IER, MK AT RAPLGIER LR . 1EIRAVE B VR EFER X FP e &
R R P R S bR SRR e BRI .

11.3.4 fEHEH AT

HUXA LI E, PR LT R A — RO 2R AT A5, 2RI TP AR AR F R TR TR
R SEFH 7 EEAL PR A AT, B RIZ AN AT 6 53 R R R B H W ?

TR AR M R

(Javadt RImFESER)  (http://mng. bz/979¢) —H ™, Brian Goetz & EHNTNLIEM KNI
A T A DA I . XAER EE, WmRELREMPEENSELZ, HACNSTEFMET b
LRANAF TR, IR REMEEAE LR efe b ke, WREGRMEH D>, IEARE N BT I
HITE DL, ACFEES A —SAZ mT REst oV R M H « Brian Goetz@il, ZRFZM K/NSACBESHIFI AR
E AT DA I T A A AT A 5

Nthreads = NCPE * UCPU * (1 + W/C)
o

o Neppre bERZRIAZ % H . Al LUEId Runtime . getRuntime () .availableProcessors () 1%
e

o Ueppre TR HICPURI T IZAB NZ A T- 0N L2 [8])
o W/CREEEA N [A) 55 1SR TRV EE %

AR KT ISE 9% R INF [1 A S5 A5 72 R AT, iy DA SRR FRIW/ CEE A9 1000 IR R U SR IUI 22 (K CPUR Y 2%
FE100%, PR EOIE— G400 AR MR AR . SERRERIE, SRR G 2 1) 2R R A LG 75 1 % H o
%, IRMi—FRY, FOVRMEZ )G, IREREMT A AR ARG L . B TIXMERE, &
AT BARRF AT 236 T 2R R, SRR B0 i A 15 40 H BOE 9 Rl—AME,  IXRRREAS 75 5 # N IZ 0 B —
MRS ERE. AL, O TR T RSB A 2 S EURSS A G I B, e R R E R
PR, ELAN100/MNZRFR . ARRDIE Bl B R .
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http://mng.bz/979c

RIGERI1-12 Oy “BeUprms A s ” R E Bl T 8%

private final Executor executor =
Executors.newFixedThreadPool (Math.min (shops.size(), 100), QAR RN, R AR LR R RIS E
new ThreadFactory() {
public Thread newThread (Runnable r) ({
Thread t = new Thread(r);
t.setDaemon (true) ; — 3 S AR —X R T A B FR P I A

return t;

—~

EE, ROEERZENE— N HFPREMNRLE. JavaftF LiE& b8 B — AN BRI T 2k
2, FTUERGER TR ESH T —HESE MG LERERNEMHMEI RS, Sk, mEELFRERICN
FPHE, EREEFEBENEESHREI. X HFZEEEERE LMNESR. BE, RaEHITEEN
AN IR supplyAsyne L) 7T . Bodn, REIE AT DU IR P 7 2NEIE — N el B R E
mi#HCompletableFutureXf 4.

CompletableFuture.supplyAsync(() -> shop.getName () + " price is " +
shop.getPrice (product), executor);

itz J5, ffiHCcompletableFuture /s R MIFEFACEES /N JEAFERT 102180, AbBEOANFH G I #ERT 1022
o —ME, XMRES—EFFS, BRI EERRATZ A5 RE400, XMl UER T 2
B S A RIS P R 3T 28, FIFCompletableFutures|al IR SHAT - DAL F . &b
P K R D B E RS DR, X LT e S S

AT —F Rl & CompletableFutures?

Harhik, RegmiExs 4TI T AWM AR BN NIFTR, FlHmapiX FEr#
EFF R AR, BEAMBHESTHE 1N IER, QIEFNLRE, fEcompletableFuture WX Hit
ITERAE. JE# IR T 2 RSN, R DAV ZR R RN, X Be 75 Bh AR e (R BEAR K T A 2 ]
LR FEERLE A /O R A PH2E

FRATTRHd X SEAPT (LT R &

o WIRARHATIR T B LR NEAE, HHERAL/O0, MAHFEEHstreant i, F NI,
gg%i?ﬂﬁ‘é%%ﬁm USRI A R TS B R, At 1 2L P AL PRES A% 5
VAL .

o R, WRARIFAT I AR ITIE W RAER T/ O HAE (RIEMEOERSR) , A
CompletableFuture RIGIEELF, IRAT MR AT SO HAEE, ARIESER/THE, BEEW/CRytL
FRUCE i BT LA XM DUAME R AT IR 5 — DR R, AEBR K 2 b i Rk A
1/0554F, YRR AT E 2 1L BA R AEF iy B A A A A T 5545 -

WAERSE T AT R completableFuture ARE A P RAL T PAPT, PR UMK —ANFED S
MRS S 4o P IR SS « A BIH AT IE, BATE AN Future AT IER R IR ERAE. T—19, IR
SE B 2N TP B A, DK &ER s T, MdER L, B 50RTERTHS: ST 1
Stream APIA JL232K4LL.
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11.4 N2 NFRIPAESHAITR KL EE

AEBA VBB AT (K7 )5 # A A — A s 40 S5« iz s 12 4t ¥ A F oA, &4
PravfCaaxs RS F 4 dn s . ARAEH — Mg B AR EDiscount. CodesRSCHLIX— 407,  BARAS 0T By
7No

AREBER11-13  DIMCH R e SR niCas

public class Discount {
public enum Code {
NONE (0) , SILVER(5), GOLD(10), PLATINUM(15), DIAMOND (20) ;

private final int percentage;

Code (int percentage) {
this.percentage = percentage;
}
}
// DiscountFEMEAMALIIX BEAANER, S HALHR11I-14

FAVEBRE A 1 B E 2B S getPrice FEMIRAIFE . getPriceHfELIShop-
Name:price:DiscountCodeA& R Bl —ANStringRAYNKME .. FRATHI B S Fh 23R [a] —ANFE LA
BfIDiscount.Code, PAKCEETHELR HMIBENL K :

public String getPrice(String product) {

double price = calculatePrice (product);
Discount.Code code = Discount.Code.values () [

random.nextInt (Discount.Code.values () .length)];
return String.format ("%$s:%.2f:%s", name, price, code);

}
private double calculatePrice (String product) {
delay () ;
return random.nextDouble () * product.charAt(0) + product.charAt(l);

WHgetPrice L RESIR MG FHIXFE—/ N StringfH:

BestPrice:123.26:GOLD

11. 4.1 SRS

PRI “ AR S E 2 7 B FH BLTE BE AN [E] RT3 )5 BUA R S A%, BT 45 R4 88, EP MRN8, &

WHTHIIR S BT HIARAD2 . XA e 718 SR8 o 0 S 2T 4N I /NS ) Sz B 4 L 26

%g}%ﬁi’}f%, gu(ﬁ%%&%ﬁﬁiﬁfﬁ%nﬂﬁ%) o AT XF 7 IR B 55 TR E R R TR
JQuoteZRZ Hi:

Izbijlﬂﬂfor each String, query the discount server’s needs, MACTE LR CHBSHANME, SEARE IR —F&TE

public class Quote {

private final String shopName;
private final double price;
private final Discount.Code discountCode;

public Quote (String shopName, double price, Discount.Code code) {
this.shopName = shopName;
this.price = price;
this.discountCode = code;
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}

public static Quote parse(String s) {
String[] split = s.split(":");
String shopName = split[0];
double price = Double.parseDouble (split[1l]);
Discount.Code discountCode = Discount.Code.valueOf (split[2]);
return new Quote (shopName, price, discountCode);

}

public String getShopName () { return shopName; }
public double getPrice() { return price; }
public Discount.Code getDiscountCode () { return discountCode; }

B L i#E shopX RIR MBI FRFERABA L] Jitparse, A LIERIQuoteZ I — W, BEET
shopMIZFR FTHIZ BTN AS, LLEHrHnfRag.

Discount RGBT — 4 applyDiscount 7k, EEW—/QuoteX %, RE—NFFE, Tt
1% Quote ) shopH FT IS, AISUITF s,

RAGFEHL1-14 Discount %S

public class Discount {
public enum Code {
/7 VERSEI R ...

}

public static String applyDiscount (Quote quote) {
return quote.getShopName () + " price is " +
Discount.apply (quote.getPrice(), AT AT N TR ] I SR AR A A
quote.getDiscountCode () ) ;
}
private static double apply(double price, Code code) {
delay () ; M D1 s count k4% M 7 i1 TR

return format (price * (100 - code.percentage) / 100);

11.4.2 f#fDiscountik%s

T Discount 552 —FIZ AR5, RIERE EHEIN VD B I RHLLAEIR , ARSI R . RIFELL 395 —
P, B BUR ERIN T OREE R, XA 2R H RS AT BBl findPrices, B
T AR X ST R 75 5K

ARADFFRL11-15 LU 5 7 B Discount R% M findPrices ik

public List<String> findPrices(String product) {
return shops.stream/()

.map (shop -> shop.getPrice (product)) —HUASEEA shop X B i b IR R LB A0 4%
.map (Quote: :parse) ——TfEQuote X HH X shopil [A] )74 H BE 4754
.map (Discount: :applyDiscount) Bt RDiscountit%, NEAQuote TN

.collect (toList());

i AE s hop 4 BRI LR TR 205 s(HAT = kmaptfE, A2 T IR K25

o BN shop X R T — NP, T RTHEE 7% shop & E M f AT
AT .

o SRR ST R AT 1T, fEQuote Xt R A EATEAT e e
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o &, F A mapS B EIREFERIDiscount ks, T BRARITIMEE, FFiRERZM LI
AR T shopo

R e Casg 2, XA ST U TEREIZ AR iR AL, ALFATEZBZNE— T WZAT—F, Hidisiri
/ﬁ{”\hiﬁ, RNV F S

/

[BestPrice price is 110.93, LetsSaveBig price is 135.58, MyFavoriteShop price
is 192.72, BuyItAll price is 184.74, ShopEasy price is 167.28]
Done in 10028 msecs

ZIRS, IIRPATHAERS L0FD, KD )5 F IS A KR 21580, BLAE SO L 7 Discount 55 54
F‘]JEiBlEIE’ﬂM%EFiﬁ?ﬁ?HFﬁYﬁ%%E’JSFF bl RCERIE, CHRFEHONIFTIRITT N, AFER S IRTH T
MvERe. A, @I 3R, RERITEX — 7 AR M R H Sy, 5 EIEAGF, Poustream
JE 2 MR 14 e 2 R B[] 5 il P it . A, Rt niE, 2R 52 X CompletableFuturesifiEAE
S HRAT BIAT 4% BE 6 5 7870 UM I CPUBR I

11.4.3 WER MR PEME

EEATHME HcompletableFuturef2 it F4rE, URP HAE LI findPrices k. FELIIE
WRFTR. WRIRAKIA LN FEARAZE, AHKMEL, AR HRESIATE XN

RILIER11-16 ffifcompletableFuturesIfindPrices ik

public List<String> findPrices(String product) {
List<CompletableFuture<String>> priceFutures =
shops.stream()

.map (shop -> CompletableFuture.supplyAsync ( VL5 7 SIS shop ¥ & 77 b B R e 0 i
() -> shop.getPrice (product), executor))

.map (future -> future.thenApply (Quote: :parse)) ——QuoteXf RAFLENS, Xt HiR Bl 3R 4T i 4

.map (future -> future.thenCompose (quote -> B AR S HE I  Future, HiEHTIN

CompletableFuture.supplyAsync (
() -> Discount.applyDiscount (quote), executor)))
.collect (toList());

return priceFutures.stream()

.map (CompletableFuture::join) AR I FTE FuturePUT 58 HE, HHREUS A 1R [FME
.collect (toList());

ié*?ﬁ(;ﬁ%‘%ﬁ@ﬂ@é%?ibuﬁ%i PRUAESAT— 20— P B R R A A T AT 4 o X =S iR A
11-57R.
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TRH 2 F2 ExecutorZEf

Shopk
20E S supplyAsync

taskl

[ shop.getPrice () ]

thenApply
\

new Quote (price)

thenCompose
task?2

\

{applyDiscount(quote)}

PriceXl#

B 11-5 GRS ERIEMRPES

PRFTEAT BIX = R map i (E ARSI 51 1-5 7 (R [R5 7 8 AKX A, ANtk
CompletableFutureRERtHURIE, 78 ERMITH BN T R P #AE.

1. SREU#%

KEANRAEP R - MREEAER BN S M T RFIRZ R, R FERLanbdaR ik A S EitL s
supplyAsync L) FiEFTT LALLE S F 0 shopi T &) . B — PR RE—
Stream<CompletableFuture<String>>, —HIZTE W, f/CompletableFutureXf L #iet
E X R shopiR Bl Z /T . 7 ERE, R¥fCcompletableFuturei#iT Tk E, FALERLILI-12FF )77k R
HAGH 7 —MTHI AT f8Executor.

2. fEMTIRAY
PRAEVR TR BT 8 R P A SR A AT B, T — IR L S TR E AN BAT AT I AR IR S, A4
BEATAEAT T /084, &)L LAFESS — A HEAT, FrCARERS R A EME, AREm R K ZMEIR. BT

ANEE, RA AR — P A i completableFuture X R E fthenApply, K —AH TR
HeouoteMITENE NS E LIS T .
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AR TE? HIREHAK CompletableFuture TSR, MM thenApply /7 iEHA S B ZE/RACHD
PIPAT . IXEMRFE CompletableFuturefg &4 Wiz T, /R4 EfL#Lanbda® A4 thenApply i
2, ¥streamfFENCompletableFuture<String>Xt G H AN MK
CompletableFuture<Quote>Xf%. {RAJLMEIXE 2 Nt CompletableFuture 45 R 7 —
NEH, BB IRE Z NSt ream I K TS ) L—FF .

3. ATHEFIN A EFuture

B =M mapBRE KRR ZRENIDiscount lRST, MR FH A5 2 0 B Ui FRIB I 0. X —Fe i 50
AN K A, PO Rl Bm AR AT (B, XA 7S, T L A R R (1
WIR) , TR, RS EERES AP AT,

AT X —Hbr, RMEE ML #getPricedsupplyAsync ke, X —#efE L Lambdagk ik =
77 AL 25 T supplyAsync L] ik, ZTERESIREI S — NCompletableFutureXt %, #|HHJ
Ak, RESEHAT THIRFESEE, H TN AR CompletableFutures it R TEME, RAHELE
BATTAZR IR ) 7 AR ke Sk AT TAE

o MshopXf G AR, ZHRILMIEFE I Nouote.
o ERRFIQuoteXt R, KHAASH LB Discount ljSs, BAFHRA NI .

Java 8f CompletableFuture APIIRML T4 NthenComposel Ak, ‘Bl 1 NiX— BRIt
], thenCompose JiERVFARX /N P EAERATIKER, B—MEIET, HHERIE NS HLIE
BB TAERAE, BAE, RATPAEIEP N CompletableFuturesif %, X&H—4
CompletableFutureX R thenCompose, FHmIH EFE—HRE . 25— CompletableFuture
PATTEREE, EMSRBIENZEREN S, XA RBRIREMEZ DL — N CompletableFuture iRk
[l AT H )28 — AN CompletableFuture X R EHXFTT, BIEFutureft A A [ HR HUE
'y, TERFEIE RGeS PAT HA B AR,  te i UL

B IX = Rmapi ER B st reamT RIS — 1R, RS S] 7 —4
List<CompletableFuture<String>>, ZFiX%CompletableFutureXf REA&MATTEEE, /RELAT LA
BARSIE B L1 -1 T AR o in B EATHYIR BHE . AT 1 1-18SEIHIHT IR £ indPrices JTE L
PR

[BestPrice price is 110.93, LetsSaveBig price is 135.58, MyFavoriteShop price
is 192.72, BuyItAll price is 184.74, ShopEasy price is 167.28]
Done in 2035 msecs

PRAEARIDIE L1 1-167{# FI ) thenCompose FiZffCompletableFuture A F HAR A —#E, IRt

T —APlasyncla 44 B iiAS thenComposeAsync. BHME, LHFAMAsyncH LR E R —
MES—FE, ER—ANEFEFIZIT; AL Async BRI A G SAE SR8 B — e, Al
FAMES R BAFRMERRGE R . XM TS, 5 -/ CompletableFutureX G4 RIRT

—A~CompletableFuture, AILATLWRARME WA RA K FiE KA BicompletableFutureXf %, T

RARGER, B KRBT S8R E 20 EH]. BA1%EFthenCompose /71 R K& A S H @ sk
—e, A TR Z RV A

11.4.4 ¥ P/ CompletableFutureX RE SR, TR ENRBFILEMKIM

ARAIE L1161, /R¥—/CompletableFutureXf RiHH T thenCompose 5k, FFmHALH T2
NCompletableFuture, MM -MCompletableFuture X7 B HZ — CompletableFuturell
PATEE RN (H2, 53— FhHUBUR RIS D02, TR Z AN 78 A1)
CompletableFutureXf R A4 KBS LK, M HARWA A EERHE —MEL B2 R A IR —TiE
%
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ERMEL, VRBOZMEH thenCombine 51k, B H NBiFunctionI% =S4, XANSH0E LT 4W
A CompletableFutureXf Rt H )G, 4R H . FthenCompose5¥E—Ff, thenCombine
FiFBRME —MasyncliiA . XHE, WM HthenCombineAsynce $#BiFunctiont & XA
FEAE B BN AEM A, B — ML LR P 7 AT

[ BFRATIEAES AT BIX M, URENTE, A — X )E AR Z LT (EURD TR, (ER /R4 22 DA
o7 IR LG IR 2 o URAT DARH S22 16 07 2100 7 2 v 7 PR A, [ B DZE R 1) 9 28 il 55706
HERNKTCHFE T FRICER . Y AR, BRI IX ARGk, IR B E R o & ok DL 24 i
PIICER, BRI T AR A . XM, IRTEM S =/ CompletableFutureXt %, 4

AN CompletableFuturettBHHH 4R, FHBiFunction FiEEHR GG, HEREALERIX—(F

5%, AR A0 T s .

RILERI1I-17 SHHADMSL K CompletableFutureft %

Future<Double> futurePriceInUSD =

CompletableFuture.supplyAsync(() -> shop.getPrice (product)) O B — AT 45 7 1R 7 TS R A AR
.thenCombine (
CompletableFuture.supplyAsync (
() -> exchangeService.getRate (Money.EUR, Money.USD)), — O AT S, B IS UK

(price, rate) -> price * rate I T LA A AR B T R AR R R

X B AR R W R IRE R, ) — AN AT S 0 AT R SR SR U, AT LA R B A
thenCombine 51, TLHIFHIRIT FPMAN thenCombineAsync /7. F11-6fER TAILEH11-
g*ﬁﬂ@ﬁ@%/l\ﬁ%%ﬁﬂﬁfié%fl‘%?@':Piz*'_ﬁ.%xlﬁ,lE"Jé%ﬁsﬁhﬁﬁ‘], DK BT T 24 1B AT 45 R R i B

[a:0E5% = Executor Executor

Hefitl 2

Shop# R
supplyAsync supplyAsync

taskl \ task?2

shop.getPrice() ] ‘ getRate (EUR, USD) }

thenCombine thenCombine

/

(price, rate) -> price * rate

/

Priceﬁ?\/ join

B 11-6 AFHFHAMEEMLHRBITS

11.4.5 XtFutureflCompletableFuturef][H i

R SCA B B fa M0 1, BIAREETE B 1 1- 16 MRS IE B 11-17, AEHISEMTH 230 T AHXS TR FH Java 82 #if
BAMFuturesiIl, CompletableFutureRASIIAT B &K E KM H . completableFuture|H
Lambda#i& 20 LA I ZUHAPTHR (it T —FibLi, mefs Hi A 77, JE% 5 5l 2 A LURE el R 8 7
HPATE RS A B, AT HERHEZ — T HcompletableFuturefEAAMS A 34
R E REET, ARA] LA AUE F Java THR4&AE R, BB ScBl RIS 1 1-171 Dhae. AISE 11—
18R 1 I SEBLIX —RUR
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RIDEHEL11-18 FHJava TR EESHFH NFuture %

ExecutorService executor = Executors.newCachedThreadPool () ; Al — /P ExecutorService{E 5T L it
final Future<Double> futureRate = executor.submit (new Callable<Double> () {
public Double call() {
return exchangeService.getRate (Money.EUR, Money.USD) ; — B A AW RGBS T R M Futu
PH)y
Future<Double> futurePriceInUSD = executor.submit (new Callable<Double> () {
public Double call() {
double priceInEUR = shop.getPrice (product) ; ——1EEE A Future F AR E B b R E B R IO AR
return priceInEUR * futureRate.get (); BRI F — AN Futured, BB R MR
Ph i

=

TC

ARG E B 11-189, JRIEE FPAT 884258 — M callableXf R T BN T — AN FutureXt %, [AIFMNE
MR %5 B BRGNS Ju 2 A A% . B, ROV T 28 A Future X R, 4R E 75 HRF & 7 il
PIBKTC g . 2%, HEMREERII-17T MR, RFER— AN Future Hhod i 25 7 5 75 20 1 TR fh
Mg R LIC 215G 2] T AR . dE, AREFERI-17Th R4 H thenCombineAsyne, AMH
thenCombine, HAILER11-18FMEE, KHE="Future BMITH MM AR RILIZE,
REIVFAIFR) . XM SEIUE R RIX A, JRE IR RN AN Futurei#ifT & IF. @ AAASIE H
11-19MCADIE B 11-20, FRATTRER B /K Gt [FED I S PR E AT IR S 1R E A 2 AT 5L, BEE AL AT
TR EG IR EE RAH g, XA R P R LA AR .

PRI “ B B A7 BHEACE T, DNILEERA T —8InER . R A BB RPOE A R 5 S o I b
kg 2GS IRFIH P CXRZEWREEE L N s A TE R, MARBIRZ BTN, SSRA %
AT/ G HEM. T RM—T, Re T EmfEd S completableFutureffjcompletion®

PESEElX —IhEE (SbM, A getii#E join Ak R &i&lifHZE, E¥F|CompletableFutureiEliA

Redk 2l Mt iz ) .
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11.5 0 CompletableFutureffcompletionZH 4

ASEART B K A 7= AR #0812 2 AR N LR B ) S8 A SE AR RO VA K AR T . 22T 5%E )
LS Frh, RS 170 %A FE R 55 AR T RETE B TCIE TR AEIR , AR IR R 2 A2 8E, M55 4%
(K G Ay 2 P 2% R SEIR , A7 25 A8 A T I R AR 55 AT VA ORI FH BT L AR B, BRIV RT AR T AR S
R AT IS A U 2 0 PO B IS TR R

TR PR, A BRI SIC A P i 1 A A 5 R A VT P L 5 — SR SR O TR RN, K
ATTCL T ARSI 4410, 8 randomDe 1ay /7 EHUR K (¥ 8] 58 4238

RIZERL11-19  — DA RR0. 5FPE2. SFPEENLAEIR I 772

private static final Random random = new Random() ;
public static void randomDelay () {
int delay = 500 + random.nextInt (2000);
try {
Thread.sleep(delay) ;
} catch (InterruptedException e) {
throw new RuntimeException(e);

}

HAio1E, YRSEBLN £indPricesyy ik RAERUAS I A i 45 HIR [MHMELIN 4 R il dh (A i o TIRAS B 3L
R, S AR 2 1 R O AR A B I R SR M, AN AR A ISR R IR M R R (R K
AR ) o PRGN T SR A B (R G ER R ?

11.5.1 XrEAEMEE RSN AHR

PREEEE G ) o ), SRR NS T T M L s t B B TRMLIZ A e LR AL 3
CompletableFutureifi, X CompletableFutureflE NN IEHAT L ER B AT LB
K—HFr, ETERACEESRS, IRAACSTE 1 1-12 AR SEIL K 26 — 3B 70 dEAT Bk, SEI
findPricesStream/TiE KA — 1 HCompletableFuturef K.

RIGBEHEL11-20 BEHfindPricesHikiR[E—NHFuturety AT

public Stream<CompletableFuture<String>> findPricesStream(String product) {

return shops.stream/()
.map (shop -> CompletableFuture.supplyAsync (
() -> shop.getPrice (product), executor))
.map (future -> future.thenApply (Quote: :parse))
.map (future -> future.thenCompose (quote ->
CompletableFuture.supplyAsync (
() -> Discount.applyDiscount (quote), executor)));

WAE, R NfindPricesStream/7iEiRBIFIStreami®il T 2 WU MmaptlE, EMHZHT, RELTEIZ T
WHESEAH T =kmap. XNHRMAEELLRRE S, R EER N CompletableFuture FiEM—

£, ZHESfECcompletableFuture 5 MHAT G I EHIR E{E . Java 8ffCompletableFutureil
dthenAccept kIR TiX—IhEE, B CompletableFutureH T EEFHIRFEMSE. X

H#l 5, ZERHDiscount RETIR Bl AT o8, &AL E 1S ATE K il (0 38 B 44 F) S Afrfn i s

PRASEMA R E AR T 5, e 45 SR AT BN

findPricesStream ("myPhone") .map (f -> f.thenAccept (System.out::println));
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HE, FRZATE R thenComposeflthenCombine 5¥—#E, thenAccept HiEWIRHLT —NRDH
WA, 4 NthenAcceptAsync. FPRRAN LS AL 25 B AW P AT A, MRFRE rPiE s —A4>
RS BT, A HEF—NERFER i CompletableFuture KIFTE T4 . B AVREEE S AN Db HL
RS, o R AR A B AR S R IR BT R, R CompletableFuturelf]
completion®ff, FTLLX BEA KM FBIA.

T+ thenAccept HiEE A E X T ififibHcompletableFutureik 45 H, —H
CompletableFuturellH GRS R, EiR[FI—/CompletableFuture<vVoid>. FATLA, mapiEfEiR
A& —/NStream<CompletableFuture<vVoid>>. fIX/N<CompletableFuture<void>>Xf%,
REEMPFHAEF AR, REpSfAHEiTd R, NS mpriEn . (R B ReLs 5 1% i 5 — 2Ll
2, AEAEVLSFTE R IR E R . O T SEIX—H P, ARET AR s t ream I T A
CompletableFuture<Void>W GUHE|—AMEHH, FfFPrA RAESIATER, ARSI PR,

RALIEH11-21 Wi CompletableFutureffcompletionZiff

CompletableFuture[] futures = findPricesStream("myPhone")
.map (f -> f.thenAccept (System.out::println))
.toArray(size -> new CompletableFuture[size]);

CompletableFuture.allOf (futures) .join();

allof L) iz — " HcompletableFuture %4, A H MG CompletableFutureXy
FHAT TR )G EJBIE*/I\CompletableFuture<Void>XﬂL%{o REMRAE, WRIR T E A ]

Streamd T CompletableFutureXf RHATTEEE, Xtallof FiLiR A fjCompletableFutureHAT
JoinfR BRI EE . XANTTER “mAEMmgEiRes” BAWEAHP, BRI P ol gea A 2%
TG HIEE — A B IR B, AFEHIXAN 7, URAT PAERAT 585 2 Je FT Bt — 2595 8 “Al1 shops

returned results or timed out” .

SRIMAE A — st 5o, IR REA 2 R EcompletableFutureXf G H G — D AT 5 B AS 45

Ry, bedn, PRIEFEERPANCRRS &, AL — MR A 745 R 2 R TR K. EXFER T, R
FHA— MR L) Fidanyof. Z I — NCompletableFuture X AR EH, iR AHE—

/l\#hﬁ?ﬁﬂéE"]CompletableFutureXﬂLgiﬁ/‘]JEIEITEWEEE"]CompletableFuture<Object>o

11.5.2 AFiESLER

IEIFAHEAFIIFRS FTif e i, BUAEVRAT OB A IH 1 1-19F [ randomDe 1 ay JiVARANIZ FE )7 i 1A
A A 10, SR B2, SR IRENIREIR , ASFEAE B E AP AOSEIRAE . ARRSIH R LI-21 N H] 13X — 2
A2, PATXBACIS IR & B RS B A R AR SO AE— NI Z1R 8], T2 BEE 78 W5 3 400 i
iR (Bl AR 2 — AT N i o D 1Lk — SR A RCR BN, AT DA AT 1R, RS T e
AN AE ST FE AN TR

long start = System.nanoTime () ;

CompletableFuture[] futures = findPricesStream("myPhone27S")
.map (f -> f.thenAccept (
s -> System.out.println(s + " (done in " +
((System.nanoTime () - start) / 1 000 000) + "™ msecs)")))

.toArray(size -> new CompletableFuture[size]);
CompletableFuture.allOf (futures) .join();
System.out.println("All shops have now responded in "
+ ((System.nanoTime () - start) / 1 000 _000) + " msecs");

IBATIX BT B AL i A -

BuyItAll price is 184.74 (done in 2005 msecs)
MyFavoriteShop price is 192.72 (done in 2157 msecs)
LetsSaveBig price is 135.58 (done in 3301 msecs)
ShopEasy price is 167.28 (done in 3869 msecs)
BestPrice price is 110.93 (done in 4188 msecs)
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All shops have now responded in 4188 msecs

HATER], B THEHERRECR, H— RO S R B E R 2 .
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11.6 /NG
-, R R AR

o BT HCHERENT IBRAERT, JSLAR ARSI RL IR 55 R, T 5% 4 55 AT LA 16
PERE, TR FETISLE

o PRMZRATREH N 47 2 DAPL. i CompletableFuture RIRHEATREE, IREEHSEAAHISLIL
X—H#r.

¢ CompletableFuture itk 1\ FHEHMPLE], LIREHLEA /4 EFDALRE IAT PR LR

i o
o FEFEPAPTHIIH 23] — A CompletableFutureH, RAEH LLF DR AEHHAER.

o WURFIDAESS Z WA AL, BB AT AR — L aE R 7 — 2L i, RTT LR 28 5 AR 55 4
EEE A IR

o fRATLLNCompletableFutureid/it— N EHHREL fEFuturetiTse BB EATTHE 45 R T A
I, BRI AT — 28R

o PRATCAREAEAT AR RS AR P IS AT, 255 5 HiCompletableFutureX R M EHIZIR H BT A [
X REPAT e, R A B AR AN E e 58 ot 1B R P 384T
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% 12 = A H AT EJAPT

AEHNE

o AttaftJava 8HFEEL G ANHTI H HARIRS [A]

o [AIBT 9 NFIHLAR 7N H AR |]

o B I A] B

o BEYN. KUK DL fEAT H 3H

o KROERANIR] FIB X AN J7 vk
JavalfJAPTHEHE TR ZH FMAME, RN E N A, Java APTH AR Z5EEM] . FRATHE
FERZHA G MIFET RARS e Java 82 B B XS H AT (8] () SC e e AEEAR . 2R, /RBAS R
O Java 8 I NATHT I H HIRTET ] AP T3t 2 2 fif tix — n) @i
fEJava 1.0, Xt HEAFEEF 2 Rk ijava.util. pateZs. IEWMRLZRIEN], XNRTLHER
NHB, RBEUL=RRE R R . BERRER R e 0 2 A, R R R AT R, XA R

Sy R R R 1, Hean: A R IRIE R 19004F, A BRI NOTTG . XEIRA, AR fRAR %
HpatefixJava 8HKRAM HW, EI20144E3 18 H, FHFEEIE N HIXFEKDate .

Date date = new Date (114, 2, 18);

BT BV R A

Tue Mar 18 00:00:00 CET 2014

BERRABAEM, A2 thhh, HEpateXtostring TIEREIFWFAHBAES RN LA
gl s, ERIREHE RS T JMEBGAR X CET, BIAFERE E (Central Europe Time) . {H
XIFARIRDat e AL 5 T SCRFI X o

B Java 1. 0IBH IS 5E 6, DateRMUFF ] AN R & JLF—41 0, (HARBIE:, X2 s IHK R A
WAL BT ) AR IR . BTLA, fEJava 1. 19, DateZRPIRZ HIAWURF T, BUMCZ 2
java.util.Calendariféc IRAFE, calendarZStAH AR W) BRI BTG, SEUF AIXE FRS H
AR AR A 5 s . e, AWM KIERMOFIRTHE (Ad, #/PcalendarZEH [ H1900FEH UGt
BEMIX &) « FRIPZ, B FEDatefcalendariXi N2, WM TREFRIEZ, FKiZ
fEFR— AR ? teok, AR R SE— AN AL, b T DS & 65005 kg AL A AT H BAERT
Bl f)DateFormat Hikmt REDateZ R,

DateFormatJiAAEHCH M. thin, EARLREZEN. KEWEN DL IRZXEH F—4
formatterf@tr H#l, RATRESMGRITIETUIMIEER

)5, DateflicalendarE# R LAAS. Red20144E3 A 18 HI& B4 H 18 H BB AWE 2 IXFhig 1T
SR HENLEP I EEAS, BN RI— %, BRATS TR, REZED S T REE 2 g7y .

T X SE R AN — B S B AT BEE = 7 O H AR [R] 2, EhinJoda-Time. AT MR PRIX L n] B,
OracleiRETE R AR Java APTH R & i & 1 H AR (RS2 FF . BTLL, R&EF|Java 8fFjava.timefd
FHE 4 T IR 2 Joda—Time 145

Rz, WA Te—BRFB H IR RAPT SE LR R . AT IREAKABIANT, Hanflg[E
i A N SR AT 1], 28 N2 H AT [AIAPTSE m g i — L8R H],  ELan#gh. b, F7EN %
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12.1 LocalDate. LocalTime. Instant. DurationlA
M Period

LEFRATTANER 2 drfrr G 1 B 1) H HHATES (B] [l RN T Java. time B R TR 28 028 ] DA AR e 1a]
B, Bl LocalDate. LocalTime. Instant. DurationflPeriod.

12. 1.1 f{¥#FLocalDateflLocalTime

THAAE F BT R H AN [WAPTI , AR RE RN I BE & LocalDateK. ZRMSELHE — DA EN R, &
Rt 7 B, FFAE A RINEER .. 5i5h, EHAMHE A S5 XAHRRE R .

PRATLLE ERS T Jiiko f Bl — P LocalDatekHil. LocalDate LBt 12 U5 2R HUH A Y
B, wEd. Ao BEJLE, WFHR.

RIGFERI2-1 A& LocalDateX RIFELHUHAE

LocalDate date = LocalDate.of (2014, 3, 18); ~——2014-03-18
int year = date.getYear(); ~—2014

Month month = date.getMonth() ; ~—MARCH

int day = date.getDayOfMonth () ; ~—18

DayOfWeek dow = date.getDayOfWeek() ; ~—TUESDAY

int len = date.lengthOfMonth() ; ~——31 (days in March)
boolean leap = date.isLeapYear(); ~——false (not a leap year)

PRI AT LM I ) 5k IR Gt B i SR i H 39

LocalDate today = LocalDate.now();

A EF R RV P H - (a2, IR EeRHER AL 7RBAR T Jrik. AR nr DLl A% 3% —>
TemporalFieldZ i %get HIAERFEFMIEE . TemporalField@a—NMEM, B L T 4 in
temporal RN TEMME. ChronoFiel dMASSLEL T IX—8 0, FrLAMKRAT LR 58 Hufli F ge t ik
R TTRAE, W PR,

RiGERI2-2 ffflTemporalFieldiEilLocalDatelfE

int year = date.get (ChronoField.YEAR) ;
int month = date.get (ChronoField.MONTH OF YEAR);
int day = date.get(ChronoField.DAY OF MONTH) ;

Kplih, —RHPPIETTE, BEan13:45:20, " PMEHLocalTimeZ iR Rw. A ME Hof EEH I L) J5
HAlE Local Time MSEH] . 25— AN EEER SR EFRWC/NIT R0, 58— B 2R BRI IR B2 IR o [F)
LocalDate—#f, LocalTimeZ IR T —Hgetter LV M XA ERIE, W TR,

RIBFEEL12-3 GF Local Time I FiH HAH

LocalTime time = LocalTime.of (13, 45, 20); «—13:45:20
int hour = time.getHour(); —13

int minute = time.getMinute(); —45

int second = time.getSecond() ; —20

N

LocalDateMlLocalTime#Rr] PUB TR EN =R s 8l . [ E ST iparse, RATASEILIX
- H El/‘]
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LocalDate.parse ("2014-03-18");
LocalTime.parse ("13:45:20") ;

LocalDate date
LocalTime time

YRA] A rlﬂparsejiﬁiﬁz:%*/l\DateTimeFormattero RSB 5 T G =l — AN H 3 sl i) 1a)
X%, ILWNMEMZ BTN AR), EoB#HZiRiava.util.DateFormat WM. HATSAEL12. 275
BN A EFMHDateTimeFormatter. [AR, WMiFFER, — BAAARKFRE SERIEWEIT NEGIE
flLocalDate®LocalTimeX %, XM Mparse LS — Mk HRunt imeExceptionf
DateTimeParseExceptionitH .

12.1.2 &3 HERE ]

ENEEHR LM LocalDateTime, seLocalDateflLocalTimelI&k. BRI FR T HEIAFRE, {H
AN XAELR, FRTLEEGE, el bLdd & H e R RiE, s s

RIGIER12-4 HEQH# LocalDateTime X R, B @A I H WA a1 77 X B g

LocalDateTime dtl LocalDateTime.of (2014, Month.MARCH, 18, 13, 45, 20);
LocalDateTime dt2 LocalDateTime.of (date, time);

date.atTime (13, 45, 20);

date.atTime (time) ;

time.atDate (date) ;

LocalDateTime dt3
LocalDateTime dt4

// 2014-03-18T13:45:20
LocalDateTime dt5 =

FE, B TS B atTineB{#H atDate 51, MLocalDatefsid—ANFTEIXI %R, Bl M LocalTime
AL — PN HWXT R, R AB)E— M LocalDateTimeXNt R . R LIFHtoLocalDatedl#E
toLocalTime 51, MLocalDateTimeF £ LocalDatem#FH LocalTimeZH -

dtl.toLocalDate () ; «~—2014-03-18
dtl.toLocalTime () ; «——13:45:20

LocalDate datel
LocalTime timel

12. 1.3  HLESHY H R ) 4% 3R

RN, BATSIBHTDERL. LS. JUsis JU IR 77 B AR AT a) . ZZTE5EN, XA T7 0T

TSN S IR S BR WTHSENLI A R, AN 8] f5e B AR AR AR R — AN e 8] B B i

e — KRR X EHTjava. time. Instant XTI AR 750, FEA e PlUnix o sER [A]
(HR G115 NUTCI X 19704E 1A TH R8I 730 JF46 e i i AD Bk AT 15

PR Ll I S 1) Ji%ofEpochSecondfé i — MUK BB B — MR BSLf] . AT Jik
ofEpochSecondi® i — /MR B EMA, EHUWCEE AN LA N A S EUE, XA NI 2
BOHAT I HE . HBPIRA SN SE, HIRRAFED 5 7 7E0%1999 999 999 [H]. IXEMAE T IHiiX
H%fofEpochSecond L] FiERITAH IR EJ LT FAER Instant X 4.

Instant.ofEpochSecond(3);

Instant.ofEpochSecond (3, 0);

Instant.ofEpochSecond (2, 1_000_000_000); =2 BZJEEm k10059 (18
Instant.ofEpochSecond (4, -1_000_000_000); — AP ZRIIL00 T ANES (1R

LR B2 E Local Date K H A A8 T [ BT BETH i H - (B S8 h BT B AKE, Instant B SCRE
&L Jknow, ERESHVRIKBUEL TS 20 8. FROTEZR A58 — &, InstantMIBIHHIERN
TETHLaAE . e i A LB TR i By TR, B EIR AR B AR L BRA T s 75 2 BRI (]
FAL. BAn TR TR B A

int day = Instant.now().get (ChronoField.DAY OF MONTH) ;
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B N IR R

java.time.temporal.UnsupportedTemporalTypeException: Unsupported field:
DayOfMonth

Z

HERAT LLE DurationflPeriodZ¥f# H Instant, 4 FRIBATSHIXER 53N EHITNE

12. 1.4 % MDurationB{Period

Huar ik, REJITE IS T Temporal# 0, Temporal#E e X T WAl BUAIEE SN e [a] g A
X REME. 2RI AF, BITCE TR T 8l Temporal S2HIH JUF 7. 1R HARMARSHER], FAT
FEGEP A Temporal W R Z [A]f)Jduration. DurationZEMEATL] Hitbetweenifif& XA H )
M. A LLEIER MLocalTimes % P MLocalDateTimesH %, IE M NInstantFfRZ
A lduration, W FFIs:

Duration.between (timel, time2);
Duration.between (dateTimel, dateTime2);
Duration.between (instantl, instant2);

Duration dl
Duration dl
Duration d2

T LocalDateTimeMInstant @ AR M H MBI, — AR TET ANREEH, 5—MEAT
ETHLERAEE, FrUARARRR —F R WRRAEAER RIS Rz bl duration, &K —4
DateTimeExceptionF . W4, T DurationZ&F T T LIFPAIGNFDET B A K5, FRAREIL A
between 5 ikfLif— N LocalDateX RS 4.

WARIRTE E LA A B H 5 206 2 AN E] S AL A, AT LAl i perioddé. MRIZRM T Tk
between, RE]LMEHITREIH AN LocalDateZ AN, WIFFI/R:

Period tenDays = Period.between (LocalDate.of (2014, 3, 8),
LocalDate.of (2014, 3, 18));

)i, DurationflPeriodRARREMt TIRZARHE MM T 2K, HEOIENMASLH; Haiiil, MK
X BATH AR, AN P2 R BE AP temporal X 5 #2248 175 sURE SCEATHIX G

RIGEE12-5 fl#DurationfpPeriodXt%

Duration threeMinutes = Duration.ofMinutes (3);
Duration threeMinutes = Duration.of (3, ChronoUnit.MINUTES) ;

Period tenDays = Period.ofDays(10);
Period threeWeeks = Period.ofWeeks (3);
Period twoYearsSixMonthsOneDay = Period.of (2, 6, 1);

DurationMPeriod S L E TR Z MMM L, S WER12-1FR.

R12-1  H Y- 18] 2 R o i 18] 6] i 1438 F 5 vk

Tk REREEITE J5 iR

between = BIEFANE] S 2 [ [interval

from 2 B — NI B A R s O interval
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L4 RBRED T TEHR
of I e ML - Gl interval IR 524
parse & R Bl interval (195241
addTo 5 B Zinterval EIAS, FEIGIHEINBIFA T E I temporal X 4
get 5 HiZinterval PR ZS
isNegative 7 W& iZinterval & B ATE, MEE
iszero w Kt iZinterval K2 S AT
minus %5 S E g I R 6@ Zinterval R A
multipliedBy i ¥t interval (A e AFEAFR AN E Zinterval FIRIAR
negated 5 DL FEAN K7 s Z interval FIEIA
plus & DASE A5 € BN 1975 BN 1% interval BRI A
subtractFrom = MF8E [ temporal Xt % Hjk 2 1Zinterval

BEHAT, BAINARIZLE H - 0 R A B, KRN T B SCRF RRE, #IRARE
24, DREFUSRE A — Bk M R A R Be ohE . 498, BT FLIAN (AP T thfR it 1 — S8R ) 7 ik
KA IX LT PRI A RRA . Eeln, RATREAY BEAE A M LocalDate Sl FIEM3R. FATE N it
BRI —EREAT . BRI Ah, BATE A @R iE s e M, thnad/mm/yyyy, 81 H -
I TA A% s, AR AR e A P i S5 A A 1 490
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12. 2 #:9\. B4t H

WMRKELEH AN LocalDateXt %R, MERIEE I —MEIUR, i H2E WA L 73208
withAttributeji%. withAttribute FiASBIEN R —AREIA, FHEBFHEES B, &
B, N R BARED T R AR [ —AME T BRI B EATERA S S R T A

RASER12-6 DI E WA TT W LocalDate & 1k

LocalDate datel = LocalDate.of (2014, 3, 18); ~——2014-03-18

LocalDate date2 = datel.withYear (2011); ~—2011-03-18

LocalDate date3 = date2.withDayOfMonth (25) ; «—2011-03-25

LocalDate date4 = date3.with(ChronoField.MONTH OF YEAR, 9); «~——2011-09-25

K @A A with FEERRE R FIFE R H B, BEEZPE—NSEE— M TemporalFieldX %, #ak
RIS B 12-6 1R G —1T» IJa X — 47 P H wi th AR E B 12-2Hh [ ge t VA A SR, &
fI1#B 7 B F Temporal¥k M, Frf 09 H MR BAPTIRERSLHUX AN 772, e e X T H S ke, than
LocalDate. LocalTime. LocalDateTimell K Instant. MY, FHgetfMwith 7L, A
" LA Temporal i G AE B AMER X 5 FF . R Temporal MR AL FIE R FZE, Bl —
“NUnsupportedTemporalTypeExceptioni# i, HLAAEUI M Instant X %K)
ChronoField.MONTH OF YEARFE, B# LocalDateXf R MIChronoField.NANO OF SECONDFE
IF R 2 9l I A 1R e

EHREGUAIN T M LocalDate Xt R AT, RATEME T X BT ARRE I b sl g 25— Bowt
[] o

RIGER12-7T DA 2B M LocalDateXt &I JE I

LocalDate datel = LocalDate.of (2014, 3, 18); ~——2014-03-18
LocalDate date2 = datel.plusWeeks(1l); «—2014-03-25

LocalDate date3 = date2.minusYears(3); «~——2011-03-25

LocalDate date4 = date3.plus (6, ChronoUnit.MONTHS) ; «~—2011-09-25

SIATRIA N B get FMlwith ikl REDEH12-Th &g — AT e lus iAW 2B H 7%, B
minus E#EE BT Temporal# A, @It IXEE 77k, KfTemporalUni tXf G L E k2 — AN+,
BATRE IR H J7 (8 HuH% Tempora L it G Al B [HR R B, 383 ChronoUni t AL BATHT LAIEH J7
{fH S TemporalUniti M,

KR LS5 R, FLocalDate. LocalTime. LocalDateTimell M InstantiXFEFRNE R S HH
AR TR T R EIB AR VR, R12-2% X EIB R HEHT T B g,

R12-2 Rt E) £ B -0 18] SR A8 A 75 i

Tk | RERBSIT% Eiiip)
from e W N I Temporal X R0 E X RS
now & WeH R G B B remporal X R
of 2 HiTemporal X GIKFEANH 2 QAL 1250 G S5
parse P HH 74 B ) Tempora 1 % G ) 5451
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HEL | RERBETIE Hiig

atoffset |7 Hremporal Xt GORIFEANI X AR AH 45 A

atzone | 7§ Hremporal X ZANFEAK XAHLE &

format | % I 8 (A% A Tempora L M RFEHONFAF R (Instant BATRMHZITE)

get % BT Temporal X R AHE— 43 [

minus & Bl remporal X R M —NEIA, BILH LT remporal i RN I 25— & MK B8 %R A
plus % Bl remporal X G —NEIA, EILK YAl rempora1 X G IN_E— & K I 8 %R A
with 5 PliZremporal W GONBR, X FEDIRA HEAT 15 2B 1% 5T R IR AS

PREF LA — R IER 12, 1, K&— N2 HrovIE /R E SR 7R H ARt .
MI12.1 Y LocalDate A
230 FHIX AR, dateZERMERMT 42

LocalDate date = LocalDate.of (2014, 3, 18);
date = date.with(ChronoField.MONTH OF YEAR, 9);
date = date.plusYears(2) .minusDays (10) ;
date.withYear (2011);

&2 2016-09-08.

EIBAINIAF 2N, ARAT LA 2 19757 7, BREBLARX 77 SR H . AR Z5E 7] LIAE — 18
A PIERZ AN RIE, BV SIERR S G — N LocalDate Xt R, Ja LI 7 ik M Al LERAHT
—INERIERIN R . KBS R G — A S AR RTIRATRER IRIBOR, RO e BRI T ) R L 4

—FE, ZBE—MHLocalDateskKBl, AILEATIFBA KX AHr B B EIRES AT HIAL &

12.2.1 f¥#HTemporalAdjuster

BEHR, WEEIAITE H R AN R EERN . BRI E, IR E3HT — i N s & e,
tbin, WHHEERFANEH. FANTAEH, siEF ARG — K. X, FRA7LVEHERRAT
withAvk, mHAER —MEH T ELZ EHiEFE N TemporalAdjuster %R, HMREHAFE HIE,

T i WA, H BRI [RIAPT D244t | KR EWE L TemporalAdjuster. FRA] L@
TemporalAdjusterRIEFA T HiEUF R EAN], WMFFIR.

RILIER12-8 T L TemporalAdjuster

LocalDate datel
LocalDate date2
LocalDate date3

import static java.time.temporal.TemporalAdjusters.*;

= LocalDate.of (2014, 3, 18); ~—2014-03-18
= datel.with (nextOrSame (DayOfWeek.SUNDAY)) ; ~—2014-03-23
= date2.with(lastDayOfMonth()) ; «——2014-03-31

FR12-311L T Temporaladjuster PEEHI L) FikFER.
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#*12-3 TemporalAdjusterEH KT Hik

Tk Hiik
dayOfWeekInMonth Q@A HH, EREAE A e AEILR
firstDayOfMonth BE—AFR A, EMENUHRE R
firstDayOfNextMonth Gl — MRS, EMENTARE R
firstDayOfNextYear GE—AFRHH, EREAMENE R
firstDayOfYear RE—AHIH, ERENSENSE R
firstInMonth @A EY, EREAR AT, B -AFEEHULERNE
lastDayOfMonth Q@B HH, EREATHAMEE K
lastDayOfNextMonth QIE—AFH, EREN T MBS —R
lastDayOfNextYear QE—AFIHH, EREAENES R
lastDayOfYear QE—AFHH, EREASENERE K
lastInMonth G AERH ), ERENE A, BRI RN LEREE
R %E~¢%%H%,ﬁ%ﬁﬁ&%ﬁﬂ%ﬁ%ﬁﬁ%ﬁ%ﬁ,%—ﬁﬁﬁ%%E%MEX%H

IEBATE 2, A Temporaladjusterd TR LAREAT IR 2% (4 H H#RAE, 10 HLIX L8759 1 4 ikt
W EM, TTEAREA R ERE . BeAh, BIMETREA R BIRFE IR SR B T Y
TemporalAdjuster, BIEIRH ) TemporaladjustertFFEXESH . PR, TemporalAdjuster
ORGSRk (RERERN 7T RN, T

RIGEH12-9 TemporalAdjusteriz

@FunctionalInterface
public interface TemporalAdjuster {
Temporal adjustInto (Temporal temporal);

}

XERE Temporal Adjusteri NS 22 LUK — A Temporal W R ¥ A A — 4 Temporal
R R U ER M — N UnaryOperator<Temporal>. f&JLAEFES A SERMNEG12. 2, Zh>]— FIRAT]
FIHETA LT AR, EEIIRE O TemporalAdjuster.

Mi12.2 L —/EHlf)TemporalAdjuster
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B~ NextWorkingDayK, %KL [ TemporaladjusterH, BEWITHIIRMHN, [
o i g A S R H X e H o A 3 R TR

date = date.with(new NextWorkingDay()) ;

%%%%E@Eﬁﬂﬁ?%#i%ﬁzrﬁﬂ, Hm a3 — R, WRE ISR NSEFH, R E R —4

ZE: FEZHEINextWorkingDay R SLH,

public class NextWorkingDay implements TemporalAdjuster {

@Override

public Temporal adjustInto (Temporal temporal) ({
DayOfWeek dow =

DayOfWeek.of (temporal.get (ChronoField.DAY OF WEEK)) ; U T A

int dayToAdd = 1; —IEEAELL, B R
if (dow == DayOfWeek.FRIDAY) dayToAdd = 3; —REM KRR, W3R
else if (dow == DayOfWeek.SATURDAY) dayToAdd = 2; — R G RRERN, Em2R
return temporal.plus (dayToAdd, ChronoUnit.DAYS); R M R, IR S S H

% TemporalAdjusteril N N HIAFEBEIRNE —K, WRHRKEFNEEFH, WK
B HEAIRGES R E 2K . R, HT TemporalAdjuster&— P EEIEO, /R R AELILambdaZe
ER B R AliZadjuster B ML RIT N:

date = date.with(temporal -> {
DayOfWeek dow =
DayOfWeek.of (temporal.get (ChronoField.DAY OF WEEK)) ;
int dayToAdd = 1;
if (dow == DayOfWeek.FRIDAY) dayToAdd = 3;
else if (dow == DayOfWeek.SATURDAY) dayToAdd = 2;
return temporal.plus(dayToAdd, ChronoUnit.DAYS) ;

PRI Ay BAEARACRS 10 2 A7 A IR AT SNEIRAE H I, 9 ik 2IX—H 10, JATEWRE IR
MR GUIREERE B 2 A R B — A rp . AR H A 3R, HNOZRAREI, #TH
oo WA, Rl E CRIZEE, RIRFIRE EIBL AR AL L SE RIS S .

W R YRAE 54F FlLambdaFiA 8 X TemporalAdjusterXt %, #HIFFEH TemporalAdjustersZiff)
AT HifofDateAdjuster, BEFER—/UnaryOperator<LocalDate>ZMS%, (idun
I

TemporalAdjuster nextWorkingDay = TemporalAdjusters.ofDateAdjuster (
temporal -> {
DayOfWeek dow =
DayOfWeek.of (temporal.get (ChronoField.DAY OF WEEK)) ;
int dayToAdd = 1;
if (dow == DayOfWeek.FRIDAY) dayToAdd = 3;
if (dow == DayOfWeek.SATURDAY) dayToAdd = 2;
return temporal.plus(dayToAdd, ChronoUnit.DAYS) ;
1)

date = date.with (nextWorkingDay) ;

R REARS BN URIK) H IS TRD06 04T (0 5 A — Al PR AT AR R K0 55408k LAAN [ PRI RS 3T B Ay 13X
SE M [R) 0 5. S, PR REHR 75 SRROASLERS 2K 7 1 R B SERR I H IR R 3R R —1,
AT ) H IR [R]APTHE AR LA ] 2 i) 6 FIX LA 55 1)«
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12.2.2  3TEDfa S S AT H 3 -ek [ 5

ALER AN ) R, AL DL AT H I-IS TR) X G0 5y — AN AR 2 ThRe . BT

java.time. format®HLRFRHIAIA BT, XM, REERERE
DateTimeFormatter. AllEM% A& i sl e MEs L s kEE. B

BASIC ISO DATEMIISO LOCAL DATEXHF:HH & EDateTimeFormatter M LWl FraH
DateTimeFormatterSEBIHRE M T LA — & ftk QI AN & H Il M) Z A7 s . ELan, Rimfgax
AT, AR T PSSR B U AL 1 T s

LocalDate date = LocalDate.of (2014, 3, 18);
String sl = date.format (DateTimeFormatter.BASIC ISO DATE) ; ~—20140318
String s2 = date.format (DateTimeFormatter.ISO_ LOCAL_DATE) ; «—2014-03-18

PRA AT CLIE R AT ACER ST E et 18] - 7 A OB 0 e 1% FYD B BT 16 H YIS TRIAP TSR (it 1 2R it
() s B I () B PR ) T, R UM T T ¥ipar sedS B A11% H W R H 1)

LocalDate datel = LocalDate.parse("20140318",
DateTimeFormatter.BASICiIsoiDATE);

LocalDate date2 = LocalDate.parse("2014-03-18",
DateTimeFormatter.ISO_LOCAL_DATE) ;

MZMjava.util.DateFormat bR, FrfDateTimeFormatter SLBI#ELIE LA, ATLL,
PREERS DL B A A AR 52, % DateTimeFormatter T WAL &, FFRETE L NLRFE(A]
XS], DateTimeFormatterdSBSCRE— MR J7ik, € n] DUZHREANER E RS A 6 A%
e, ARIDERMT.

RIGFER12-10 %A AL #EDateTimeFormatter

DateTimeFormatter formatter = DateTimeFormatter.ofPattern ("dd/MM/yyyy");
LocalDate datel = LocalDate.of (2014, 3, 18);

String formattedDate = datel.format (formatter);

LocalDate date2 = LocalDate.parse (formattedDate, formatter);

KBS, LocalDateffformate ik IR E MBIAA M 7 — MEEIZH N TR 8. K%k, #
&Mparse s A FIREIIRS B MENT T WA ALK P47 eh, JFEE TiZHWIXR . ofPatterniihith
Reft T —ANEBERA, EHERTT UGN Locale Mg 4%, ARG LT FR.

RGFERI2-11 G — DAL DateTimeFormatter

DateTimeFormatter italianFormatter =

DateTimeFormatter.ofPattern("d. MMMM yyyy", Locale.ITALIAN) ;
LocalDate datel = LocalDate.of (2014, 3, 18);
String formattedDate = date.format (italianFormatter); // 18. marzo 2014
LocalDate date2 = LocalDate.parse (formattedDate, italianFormatter);

JE, WRARIE T B IR 458, DateTimeFormatterBuilderZ Bt T 5 & 2 HI#% 028,
PRA] DR M0 1k, — B — b HiiE H CrigEs. Bakh, et 7 aAEE SRR T IR, (X
FRANGHIENT M RV 28 S A UL S TN, A E S ECHE & A AD |« 1A
78, DLAERAB e %y, tkin, RLlEidDateTimeFormatterBuilder H C4mfE SLIIRA]
EAREERI2-1IHF R italianFormatter, fAIEHRUIT .

RIZIEE12-12 #iE—/ DateTimeFormatter

DateTimeFormatter italianFormatter = new DateTimeFormatterBuilder ()
.appendText (ChronoField.DAY OF MONTH)
.appendLiteral (". ")
.appendText (ChronoField.MONTH OF YEAR)
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.appendLiteral (" ")
.appendText (ChronoField.YEAR)
.parseCaselnsensitive ()
.toFormatter (Locale.ITALIAN) ;

HECONIE, fREg 3] 7T, 39k, el DL AT IR 8] RO ) B, (HGRARIEAS 1 fif ey A0 22 H
JIAI [R) Z A O K Fo LA, ARVTRERS AL X, sl f T A F L R Gk Z 5.
ORI, AT IR TTUAAAE B K AT () AP T2 i 4 ] A1
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12.3  AbERA [F] AR X A0 P vk

ZRTRE B0 B AN TR i R 2B A S B XAS B o B X A 38 £ 57 i H AN s TR AP T 388 i i) EE 32 1)
gE, # B AR H AR (A APT R X A AL B iR R 8L T FifTjava. time. ZoneIdZSE IR
java.util.TimeZoneI&HM M. BT HFREURE ELLIRTC R AR XA B F) & 22 A B0, i
A3 HJER) (Daylight Saving Time, DST) iXFhial@l. ERIEAHHAFIEAIZE—FE, ZoneTdRBRETEE
B

I X 2 22 8 — 7 A DA X 3R 73 B IR IS TR AR R B X ) o fE ZoneRules XA E 740N IXFER)
Seflo URAT LA E L I Zone TdffjgetRules () f3 BRI X HIRN . FFAMERFE N Zone TaXS G4
B — ML IX IDAR R, Eh .

ZoneId romeZone = Zoneld.of ("Europe/Rome") ;

Hu X TDHR Y “AIX35) / Brs} 7 (A o, I8 XA & A0 E AR T D8R I 25 5 70 BOAHLRS (TANAD I [X
EPESRAE . PRVT LU Java 8IHT 7% toZone IS — MM XX R4 A ZoneId:

Zoneld zoneld = TimeZone.getDefault ().toZoneId():;

—HEF—PzZoneIdWH, Rikn] LUK E S5LocalDate. LocalDateTimeB#H & Instant X REL
K, Wi N—AZonedDateTime3LHl, TR T HIXT45 & i X IR 8] 5, ACRSIE B0 R FiR

RIGFEB12-13 A A] SN XAE R

LocalDate date = LocalDate.of (2014, Month.MARCH, 18);
ZonedDateTime zdtl = date.atStartOfDay (romeZone) ;

LocalDateTime dateTime = LocalDateTime.of (2014, Month.MARCH, 18, 13, 45);

ZonedDateTime zdt2 = dateTime.atZone (romeZone) ;
Instant instant = Instant.now();
ZonedDateTime zdt3 = instant.atZone (romeZone) ;

E12-1%} zonedDateTime WA 74T T WM, ISR T BRI f# LocaleDate. LocalTime.
LocalDateTimell X ZoneIdZ [AIHIZE R

2014-05-14T15:33:05.941+401:00 [Europe/London]

| LocateDateTime f

| ZonedDateTime |

K 12-1 ¥ f#zZonedDateTime

BidzoneId, iIEF ¥ LocalDateTime e NInstant:

LocalDateTime dateTime = LocalDateTime.of (2014, Month.MARCH, 18, 13, 45);
Instant instantFromDateTime = dateTime.tolnstant (romeZone) ;

PR AT PLE L A #Y 5 i fF 2 LocalDateTime X 4 :
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Instant instant = Instant.now();
LocalDateTime timeFromInstant = LocalDateTime.ofInstant (instant, romeZone) ;

12.3.1 FFFIUTC/ AR e va B 8] 1) [ 2 22 i B A X

S —Fh B EE 1 R aE B X A 7 R G mr i X AIUTC/ Rk B e I E fmZE. Bblin, FETFXA#ER, K
" PAYE “ALE G TR/ o XFMEWM T, RAJLMEHzoneoffsetZ, EzZoneIdfl— T,
TN ) A A I [R) AIAS UK AR JE VR T4 2R I 1R (1) 28 57«

ZoneOffset newYorkOffset = ZoneOffset.of ("-05:00");

“—05:00" 1) 2= SERBR X SR A 38 [ AR bR eI 1R) o vER, (HHIX M T8 X ZoneOf fset FFARFE
AEATT HGI e, AR Z8UEM T, AHEFMH. HTzoneOffsett/EZoneld, AEAIRATLAME
ARIE R I12-13MMEEEH E . IREZREA] LIBIEIXFEOf fsetDateTime, BEfFHISO-8601 KL RS,

PUFFHXTF-UTC/ AR JE 16 B 18] [ 22 7 Xk 7~ H HHR A]

LocalDateTime dateTime = LocalDateTime.of (2014, Month.MARCH, 18, 13, 45);
OffsetDateTime dateTimeInNewYork = OffsetDateTime.of (date, newYorkOffset);

FAR A H BHANES [ APTIEIREE T 5 — gt BN EISOTIE & 4E (non-1S0 calendaring) HISZHF.

12.3.2 fEHABKWBIRS

1S0-8601H [ &4 A SCH H T RS F bl Hig, Java 8 A 4METRML T AR AT H I R 4.
XEEH R RGP — N — N NMFPTH &2, 2 %&ThaiBuddhistDate. MinguoDates
JapaneseDateld MHijrahDate. T IXEHKPL K LocalDate# Sl T ChronoLocalDatefkH, fE
X A DI H A T @ . Pl LocalDateX %, fRAIAGIEXEESHy s, A, fFH e
ERAS T A, AR LB ATAT — A Temporal X R HISZH, U1K Fs:

LocalDate date = LocalDate.of (2014, Month.MARCH, 18);
JapaneseDate japaneseDate = JapaneseDate.from(date);

3, REr] LUAHEEA Locale BAMAIE H I RS, &R ZLocaleXt M H R SLHl . Hrit H B
FABRS[EJAPTH, ChronologyiZ N & T —ANHNARSR, HHEMES L] HikofLocale, AJLMEER|E
) —A e, AR

Chronology japaneseChronology = Chronology.oflLocale (Locale.JAPAN) ;
ChronoLocalDate now = JjapaneseChronology.dateNow () ;

H R B TR APTF) 3 T i AT LocalDate, RE#A{fHchronoLocalDate, REEHKEAE
AT AR Hh AT RE 2l — Lo, XS BREARIM H I RS, BrlaeARkor. tan, A ANl Re i
XEERR I, Bl— A REASEE31IR, —FaiEi2M A, sE —FEPaESrAmnEE e, T
XEEEE, BATENRREENRPI N AP {E HLocalbate, @AM BAE. WSMNE R, Ak
AR T B FE P (5 N B S A AL, X IHRR iZ A H ChronoLocalDateds,

HEHZHA L

fEJava SHTUNINE LR H IR, HijrahDate (R HH ) 2&EXR—A, HNESRAEZSHAE
o Hijrah A RGMET R ArdkEZ o Java SIRAL T ZROFEAIN— B4y, i B, fEt:
G w] L, BE LT R A E S v LT VRERT R . withvariant 7vEn] DU T AR
the AT XFFHijrahDatelX —4rifE, Java 8HIAEFE T SWFER (Unm Al-Qura) AFHE.
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X BAESAE N — A5 BB 1 Al £ TS0 B Dy vh ok S5 2 i A7 i =2 4 vh s ) i g A 2%k H 3

HijrahDate ramadanDate =
HijrahDate.now() .with(ChronoField.DAY OF MONTH, 1)

.with(ChronoField.MONTH OF YEAR, 9); A AL rah U3, EIEEE AT IE, B3
System.out.println ("Ramadan starts on " +
IsoChronology.INSTANCE.date (ramadanDate) + ——IsoChronology.INSTANCEZIsoChronolo
" and ends on " +
IsoChronology.INSTANCE.date ( —m HifiF2014-06-28, 1EF2014-07-27

ramadanDate.with (
TemporalAdjusters.lastDayOfMonth())));
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12.4 /N
BB, JRBLA SR KA P 2.

e Java 8ZHIZMMjava.util . DateR AR AR TR H I 18] (ST IR 2 A — BUR Beit LAk
Bi, AIE Z AR MR DL RO AL B . BOAME R 44

o WA IR TRIAPT - 31— [RD X GO— AN T A2 1 o
o WTEIAPTIRAL 1 IR I [ n 7 3, ARt X 2y 1 I AT I ARIRLE AN 75 3K

o RTT LU0 B ARG 0 75 a0 L SUIANI 8], 454 A 45 B IR 18] — ST Se s, & 1) S0 )
FAZREAZ.

e TemporalAdjusteribREEW I AR SERAH ], AHRKRT XK ARSI ER—ME, Jf
HARIE R IR 755K € SCH T H et

o PRBUAE AT CLFZ RS2 FORS SURR R, 8 SCH CRIR RS, 3T th B AT Ui RD X R o A (
ST LB B G, WATLLE O eIE, JFHENHR AR 22N,

o PRATARTADS T2 X/ AL B 5 3K, B LU UTC/ RS ARJE IR IR B 4 360 i 22 (9 5 SAFROR I X, JF
e F BT 2 H - R R L 0 AT A AL .

o VRBALE AT LU#E FASIR T 1S0-860 1 kst RG AL H I RS T -
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HUUER T EiJava 8

FEARAR T — 8oy, AR P3G Javarf (R B AE, IFXS Java 8MScalar AR AIAFPEREAT EL

.

F13E T, WAIRAm AR, NHENARE, JPEEN AT Java 8 EEAT bR B iRt -
BTV R BN R, WP, BHEA, ARSI, ERHR, L
AULHL, PRFT LR — BERAF—IER G K&, EREE RN 2R (0 Sehide Ty, s 17—
SESEARAE B RIR, 3 B AR s RS NI A AR P 5

F15&E T Java 8F1Scalall & Kbt tbi——Scalaf —fpi BiE =, © MM Javaf J LML, #HHWET
Wz b, Hib—B AR BIRASE, ERAELS RS EEX Javal b /5 1 i [E A bz ih i 7 BUbh

e, BAELE16E BB | 525 Java SHIRAE, LU 1A R B FE AR Ml . BRIz Ah, JATERE T
SRS Pt DL K R RV T RS Y BLAE Java 82 ) RIRRAS L
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2 oz g
B 13 & RHEAWEE
AEHNRE

o AT R B

o fF a2t RE

o 7 BAUSRAE DL K 5| FHE B

o Y5 BRI Javall N

o EMAIEIA
PREZKRI T, AP B “mE” XAMARIE. BHBTAE, VRATBE 1 o8 H g A5 R L Py
KA T —EM T iR. BB ELambdaF il S —ZF R HE ? 182 1 PR AR XS ] 20 S5 e 2 i ix
¥, R RBGURFERE IR AT A Wb ? X —F, TS —— NIRE XL . TATS NP4
R GEE, U —SARE, BRI AR ARBUEREY GRS, thsER . A, il

AGRE. SIHLEWIVE, PR EANIMNJava SHISKEAMSE . T —8, AT LIRAMBTTT R B 11
A, BfEmEN RS, BEA. FEAEEES . EIRFIR. BRI LS & 3.
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13.1 SEIM%E RS

AEBA VBB AR ZERO AN KA s B A R G AT T, T HIXAD RGURZ BTIEAZ AR T il R f
%S AEY IR AT RS TAENE? FA BRI Javafe 5 51 R 2 W T3 Al 5 At 22 1% = ik
B, “HWR-TRIEPHRAE M Hsynchronized kT, WERAHMEZEEL (HILRATT UL T #EE
FRFESEG Z WA , SN DEE RGN ERERL” o BA IS T PRI 2 a1y,
ERARAEL TS, IEWBATERTE LR IHE R, WRIRERTIRERIAT N (BRI S t ream it /K 2k
PR S BT R EER N Ak s, s b THESANRERNAG S A AIEES
MARAFWD , Java 8FHFHTHI St reamf2 it 1R R MBS, IERATEFTAR OGS FRE, 78
7 KA R G I RE

N TAERER 5T, VRIS B B AR ? IR BE BAT RIFIIEH, SRl RN S5 N2 S ik
HARGHISH, REEREE T AR M, EEPA TIPSR TIRFR, XSS BT AL, Han#s
atE B RGEH A A Z AR EHEID ULARNE (RERMBMRI S Z I ihiE)

AL, WRZHAEF R, o0 H o Z 5 R ACRIAES I A AR IE 8 — ek U e A T
RER A N A RAEIRXMIEGL? BRI ZIX AR ? ABREE A 2 AT 4L 4 ) R A e
A FIR - YRR, My “TRIER " DAR A b T e — e U KA s
(o ARBRATA L I HE— 25 IR

Ui R Rl iiMi chael FeathersifiHorking Effectively with Legacy Code VE4N T fiix /i .

13. 1.1 SRR HE

w2, TATANA TR TCE U B AR EEAS R ), AT 3L 52 A Bl S5 A R i b AR b (i 2 AT ik
OISR . (R LRI BORAE T Fa A FIR A5 o A8 A BRAEX XA FIZRAA Frm AL ? R
—ANIEHAT TS, SR AL AL RSO & A R XA AR 2 HAh iSRS 45 50 51138 %
AT ERE? BATHREE R SR A A KX A ? e AR KINZON H S — B
AN Bl Ay DA AN 2 @& e ? Herihid, TR 7R3t R R a5, BATRAEE R VR R 7 10 %
ANH RGBT TR AR . 13- 1R T X — il L

W~ 2R
%FIR? 7 U=t
% 5 /5
A B C

B 13-1 ZAKFANEER DR R . RAVRAE DB RPN REEFRE TR

BT D RG, EAMEEUEMESE . 4EXFER D RGN EUME LRSS, POV RAE &
WA AT R T2 L GAE Rt B e T N BRSBTS BE B e A iR
KEPRAE, WMABSOLX REPRE, EH returniRBIPrAFTHEEE R, TRATATFRIH VSRR 2# T
RIFEF .
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SR DI, BRI R R 2 a1 e ? fIT S 2, BRI R B BCR sl T R A S e
o NI LEH T,

o BT MG N RIWIEERAE, X EdR SR AEN, SRFFEAREEREE (— N RTFEF 2
setterT¥E) &

o AR
o BEATHIN/H AR, RN — AN SO S HE

MT—NHEERE “TRIER” (il BATRNZE EA AR R AR GO MR, Bl
HZE BRI L PUE M ITEBEORE . KRG — B AT RAIR e, e A3t A F]
;g%&ﬁﬁmﬁﬁoWﬂuM©ﬂ%$ﬁ,%%ﬁ%ﬁﬁ@ﬁ,%H&?EMX%W@ﬂ,E%%ﬁﬁ

“TRENERD XA RIBR BB RAR ™8T, AR E R RE S UG RS 5 A HAE R R GERENE LUX A7 30K
e BAIFELERATR )G, WEEBHER — . —MNMFHERZ, WRMB RGNS H AR
SFIX RN, ARG S TR DU, A 2R IR, RO — AN TR A S FeAd )
THEIE T, MeAh, XKIER AR T RARL e PR e 2 AR TS AR R AR &

XL JARHR T R B A, RATE T — T . HRATHAZHT, ibRAVEEF BB LR
A7 B R .

13.1.2 FEHAmE

—RBOE ARSI ARG, AWMEETT N MR T A SEIL, tn CE OSBRI
A, SRIG oo BT, WERIRAY BB TR AR M BIR P iR 5 5T 55, EHFEPAT — R
L0 MBIRHREUN — A5, K S s 5t H ST IR WRIZE ST E R, B IR i &5 51
HEWENZFS; WEMNIIRPBOL T —AHE55, IFER L,

A i RS B i RE AR O A 2 ST X R, A SRR TR O “an &7 gifE, N
BRI R E AR AT SRR BETCARE AR, BB SR AT SCRA AR, AR T T X BUARR

Transaction mostExpensive = transactions.get (0);
if (mostExpensive == null)
throw new IllegalArgumentException ("Empty list of transactions")

for (Transaction t: transactions.subList(l, transactions.size())) {
if (t.getValue () > mostExpensive.getValue()) {
mostExpensive = t;

}

73RO AN E ISR EMAT 4 (RERATRMES T OAFF], MAStrean APTARATEMRSE P HEIXFH

%lﬁ]:

Optional<Transaction> mostExpensive =
transactions.stream/()
.max (comparing (Transaction::getValue));

R A AT SEBL 205 B 4 1 R . IRATHE ISR Z A BRI e BRI SAE T RN
AWTE A BB B W RRRIR, TR A XA o, AT EatRe B E M Thae, LLERME— R 5

iy & ZRRIE A2

SRPIRAN “ B2 RS I g Al o A ARBPE RN, il T ESCli B s, iERS
HRPE W SEHLIZA Bz B KRR AL AR BIR, AR AR5 20 5 A AR SN 1) i 1.
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13. 1.3 At A EXRARHARmE

PR HG AL FAR S E 1 RT I R A e “UR R/ EM A IR RIAN, MR A Z 4,
miiﬁ%ﬁm@iM”)ﬁﬁﬁﬁﬁﬁﬁcE@ﬁﬂ%ﬁﬁﬁ%%,ﬁ%ﬁ%ﬁ%%%%%ﬁ%ﬂ%ﬁ
MY 250

I ARER, JRAVEHSE M HLanbdaR ik A AN, Bl — L8385 F H0RrE, By B dE s
A7 J9x 1 BAB SR 7 ASEBL A B A f 2 e Z ), EATRELEIRATI R P AR T P, 5 TS RAT LAk
M streamff JUNMERIE B A, RE-DEIRMER. XEHE R BmMEE S R EAELLL 5
TR R S A 2 IR A XL N7

NT AR EERESZ, RATSE G Java SR LB FIHIRE, DAERA TS BARSS H o B2 1)
B, LARCEAE Javaili 5 R . BAIHERENZE, AR, (Rm] DUSCBUSE et i,
A A AETRIEIE -
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13.2 fraRERE%wE

T AR X s AR Rl e R — M RO AT AR R T 7 o AR B
g 2

PNVRE SRR —ATTE, B2 BN —NF RS, RE—MER NG R—E AR
TER, BEAE BN, Ex AR E Rt =R, Wi 13-20r.

EH B —AFR
B —~F B
l____’_; ____________________ ]
A method it
B
BEHTIX AN R
Fojszty

B 13-2 A EIER KR

FERBEAEN LR SCh, —A “BRE W T MR EEZEANREANSH, AR A
2R, FEASAEMEER. FATDIEERR I RE, SR I A S, mE13-30rx.

HiA Farth

function

B 13-3 —MEAEMEEHK R

XA BR BONIRLE Javadi FE 1 5 0 W20 A R B 18] A DX A B2 (RATTEEE R, LogEl#
sinXFEIECER BT RIERD o JUHE, [ RFERSEOH R R, epmik BIEs R — € M A
1. XH, JATER A% ERandom. next IntIZAEHITE, )G RATSAEN 5] B YITER T 18X 2>
R

HiRie BB B, BAVEUESGR BB EURE——BERIEM” o dit, iR LR LERE
W RRRE 2 TR . FATH R, A R R B R B8 1 £ - then-e 1 selXFE IO B AR

M2 B, AT VR BN AT LR B AR, A SRR S RA S B R4 RS0 (1 HoA
oy A TE, IR A —ERENER, AZENE A S AR A B, R R RATRE R BX
MEIERIAAENE? HH#FE AT EAE, BF e MERIZERNER], B e e 4% a .

HPAIA BT IX A LB XS AR S — ARV EERE 1 B8 B (FEA B [ R 5 2 R IX
DNED) S JEEION RIS .
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13.2.1 EH¥RJavafmiz

GRAESCIRT, URRTCIE Javaili & LAADRE I R B R S — MR P9 L, JavalfT/OBERY AL & 13
RITER % (R scanner . nextLine AR, Ea M ASCAFAIEIC—AT, 301 DL R A
MZERTEEARD o AL, RIERA T RENIR RGO AT S B 20 0 BN SE . 78 Javail 5

t, WRARAY B S R BGURIRER, R BRI IR A N BB S BRI B E AT, X2 R e
18 Lo BBUXFE AN REEE TTE, BBCARWER, #EATHEEPATI 20— B —, 87
B Z A2 2T B — o XN DRGNS, XA TERBCARIERR, " 1R B se

Blo MM E, RS DL UEEIZ T BME —— 2 BRI O, 1Z00E R RN
FEFE R —— AT THE A RERR Z VR B SeBL 7o 248, AT U8 05 2O ik 1 75 v A
BEAT R G, MR — I, ARE RN IR FRIZINETT S RN E . B, R )a, TRtk
TAERI) ZAZ AL B SR WA LR R BAT AT I B8 70 e I EIE IR RE e ol g AN el LK, i
XFFREFP SR & A2 W IL, RUARE P AT AL AR g 1!

FATHIER R, BN “BRBGEL e A R SRt s . Fribz oh, B9l H X RN %2
ARMEERN G, X AIE, BATHEFT AT BN inal KA, P It 51 SRR 5 B 4 i Aol
WG JREEINAT, R BIFATL PRt ARV Tk b s U 0 S ) 7 B AT ST, ANz
T BT H AR RER AT, WA B ORAF S J5 S 45 38 B .

FATHTAR FHENRAE %1, BESONE I o R e 5 — AN, AN e ST A KO KK e
HA. ERHOREE, RBERE TEANIZHBAEFAIRE . KT — 8, A MO XA v

SFMIERE: AR R H, Oy — Bl R, SURRE SR T AEERERAIZATHER R &
B, Hreturnik Bl —MEHMEERE. A, ZX—HLT XFEATELBRRIEAE AR R
REEIIB R BOV SN SRS HUE IR ] — N E AR, IR 2@ B R ™ i B L AR R
R (partial function) FIREREN% Y. XM HON TN, HERRZHI A EAIRA
—AEMNSER; AN S RN E, ERAREREXH, HEARBUEMEIR. ZKHpP— A
Bl R BRENTT I Ie 5, WRERERI S 8020, BETTH1I7 S EON B0 2 A B IR R O -

LA Java Al FEd 53 8 (K7 SO I SR DU AT @R R B AR . XA I, A IEH
Il AR ™ AR R 1 R T LR Z (0, (B R — AR BN, POV RIS
T&g@%ﬁﬁﬂ*%i%“%ﬁ%ﬁ,ﬁ@%%”%ﬂw,%ﬁ?ﬁ%%ﬁ%ﬁ%%iiﬁ%,ME

13-4P717R

LN > function i
{
SH

B 13-4 Wl —REKTTE

AL, WRAMEH T, FRIZAA X BRIZX R R T @ ? B R 2 1EM Hoptional<T>KA: R
Nz il sqreffifdouble sqrt (double) XAEEREIZE S, EONIXFI T AT REMLH S8 B2 X
BAHEFER{EHoptional<Double> sqgrt (double) —— XM AR, BREE AR M —MEXRHH
B, BEAGRE—AN R, RFAFLTCIEIATIE € NEIE. 488, XM WA & 5 E R A 7R B 2 T
N—AZEfoptional W R XMFHEARAM AN, MRHRFRAT 2 57 % 28 B g A2 RN Sl 1) 6 X R 10
Ehi, MSZBRIEIERIME Bk, ARAT LR BAE A R SR Al F S, B il 1 ok 45 R R h HoAh oy
s X7 RS TR AL, U SIS B R AR .

e, AERREGRINREY,  RA B8 BT i 0 e R B R RIE AT, AR R B E A T F B 2K

178, BRI LT (BA)Th U, R 75 0 DR e A TN Bt 50 AR fr A eoxt -1 T 2 A AT
JLH, ARAT LB B O, B P TR e SR SEELR - H D o #E13. 2.4, RS F R
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FERB T, RATELEHIZIRK TN, AR 7 77 inser tAl LI FERR B L st . add T AL HE]
fEM.

TR S 7yl A A A B b c v R A B O R AT AR —— R S IR A TUE R L FRATTAT D L
YE NS EAL B R IR EE AR, BRnIRAIE R4 TENHiL St ream. map 7k

T BIPEFER SRR, TR T RE 2 R B0 o B AR, FRATTIE 2 75 2 1A 28 H ST B
HEREE. R, REWE™HE X EU, XU R EGNN, [HERROAAESEPRh 52 1 Rt
T FYH R AR 2 i ko

13.2.2 5|HEHME

CERATBIMENER " CRSCEX R AT AR . AHATL/0 A 5D (1 LR i # ks 2
Sl HZEWEM. R —ARBABEAAR AN S, AR RBIFERERSE R, XA R B AL 5 HIEH T
String.replace FiEHUZTIFHIEWN, BB "raoul”.replace ('r', 'R')IXFEAIHH SRR H
FREMIZE R (replace FVEIREI—/NEIIIZFFH, HASHr &G KESHR) , MAREREN
thisXt %, FrLAE R LABE ek 2.

B, BRECCRAEMAL . AT R, R R A S R S A B R A5 2R, AR T R
RRHIE. X BARRE T BATNA A A Random. next Int FH MR E W /7. Javaii 5, fHH
Scanner Xt R M BEE UM AR B T 91 RLEMIEEN,  RONRRRIE Finext Line N #EA] BE1S 24
ISR AL, KM final intRAERREMMNEREARFEFERLER, FOVERZMAEII T, &
RN ERASPSER .

SUHZE R AR P I — D E RV IR 7O & 5t e 7 I (8] T 54 REAS 21 45 R AR Bl
ffete CEE PRI AR E R THED , RATEFE R EVONELEE 7. BAREE, (H2IEN iR
R, BATRAEL4 5T 4

Javaili s, KT3I FBHIEE A — A B AR R, REAR O — B [ BUSR 7 EE A TP,
VLR 2 I Y A7 R P AS R RIS, Rt eI o T RIR I C 2 . Sk e U4 4 AR 0

CRULRAMIFD | IS4 ZOT AR S B . AR R s R A A R e

B L SRR AR IR R ARG, SRR 2O R A B, AR T, 7ER SR
o, YRR PR 3] P B, TR 7E L. 5T AR X — R R, DR VAR R A S 3
I 2 75 A% B R M«

13.2.3 MEAX R gIERN R F IR L

FRAT eh ek UG AR (st SRR (0 THT [ R R R0 LU AT AT A4, 2R K Java 8IAAIXEE X,
A% LS R PO B — R . AF N JavaRe iy ih, ZTCEER, R (RS RM s i RE, th—E
P R L BATAR e [ [0S SR AR o IR AN BRAIE S L2 A B /e ARAE, A (HianZdz) ke
i GOUIEE CLEan s F S8 e 2 f Ui 5 AR 80D 9784k, (Rl Java i BF TRE XS fE 2R RE L b
ok 1) R B T TR, AT H A2 — A B B R RO I A At i) 22 4L o

KRR EAT IR o — PSRRI (T D6 R ARAT SR B, R P 2408 1 30T 5 B e il
Y8, BRI 5 EMRRN RAAT B IriE. 7 — MRS S HIE R B, WORTHEAR
2 OAMBAT L)) X RIBS. SLhrffErd, Javalt/y R4 IRHIZ LM . IRATRE S 1 A
PR AS BRI ARAR I P 2 N Bl 4, [N SOE I e By 30 (RATE Zeidigad, AT DU I AT A2 Ry A2
EIX — A AR THEER A P AR R A A TR N ORI — T DUR T — v 3 B A 7 0 | SR p AL
ARSI, FBN IR S ST, FEE N 2 A% A B AR I N R 7 o X SR 3y ML AR 2 O VR G
FERC A P KA s o

13.2.4 RNz LR

LEFRATTR R — AR R B IR FE LR TN T 48 — IR List<value>, HWi{l, 4, 9}, HiE—
MList<List<Integer>>, EMIRAERZEREI, 4, W TFE—RMNENAZERICRBF. (1,
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4, OYTER{, 4, 9. {1, 4}, {1, 9. {4, 9. {1}. {4}, {(9PLIR{}.
BFESTHEAEN, ZFEMNTESEEN . BN TEAMEHList<Integer>FIiR, XHEERHHEM

List<List<Integer>>J7Y,

R TR R XA R A BTN T T, T {1, 4, 9F I TARW LRI N a8 TS TR
57 WEERE IR, AOS I TRERF R (4, 9), BEU0THET OB IEAE (4, 9 ST
LR IXFERATAEN H Java, LA, H8. BT N RBGHgRE T NERIZRF T (A
WG R RN AT IR T -

2BRSATLLRAT U D %A AR U 73— RS, BOR —FOABRE REIE, SR R ROR AT (Javafifuky & MARE 4 50

F000, 001, 010, 011, 100, 101, 110, 111) o FATH VP Loz A ZLE M HA MR, MAZEL T AT RMHTIHE: thabl{1, 4,9}
ME, EaSFHAE .

static List<List<Integer>> subsets(List<Integer> list) {

if (list.isFmpty()) { RN, B RAE —ATE, BREYRE S
List<List<Integer>> ans = new ArrayList<>();
ans.add (Collections.emptyList());
return ans;

}

Integer first = list.get (0);

List<Integer> rest = list.subList(l,list.size());

List<List<Integer>> subans = subsets (rest); — AN — Nt R first, KBRS IIE T4E, BRI
List<List<Integer>> subans2 = insertAll (first, subans); RS —FsEsubans2 , EE T subansHf
return concat (subans, subans2); RPN TERBEEE RS TS, Fpm?

WMRAHPIANZ(L, 4, 9}, BEFHASHAERLT, 91, {4}, {4, 9, {1}, {1, 9}, {1, 4},
{1, 4, 9} o BIRFERR T BRI T 752 JG T LASEPRIZ AT FIX MR

AT BB R TE R 7ML TAE. RMRIKEVARITT A insertAl 1 fllconcat H S R HNH, I
R ILHEWT VRN subset sTTA M AR, IV ZI7 % P A R AT E B S CnRIRAE
BUFRIE, ARORBERT IR, X2 2 A I RGRIETD

WAE, IEBATEB WA E Xinsertal1 ik, REAH AR I, BiZIREEE LiF T
insertAll, ESBHERATHISE. Ba, ZRFSUMES subans2 R, #iRMIER
subans, A SHERPELIEE T {1, 4, IHISTEIA. 52, VRA]CUE N HIZFESLZE
insertAll1f)ThRE:

static List<List<Integer>> insertAll (Integer first,
List<List<Integer>> lists) {
List<List<Integer>> result = new ArrayList<>();
for (List<Integer> list : lists) {
List<Integer> copyList = new ArrayList<>(); —EHFIR, WTEIRAE P BT IERE . R E 2T
copyList.add (first);
copyList.addAll (list);
result.add (copyList) ;

~

}

return result;

HEB T2 RIMECEAET —MFList, BEEY T subansMTA IR, REEHMFIA T
Integer MR LIABHIX L%, BUIREZ AN TROE - DEIA. BT RETLinsertal 1&®
BB FE TAE, ARIR B AR T I R AR IE] T insertallh, AR ERIEAEH.

%, RIEFHEE Lconcatiik. EAEITH, FAWRME T —NRIRAISEIL, ERBAIA BIRA ZIXFE
i (AT RIZBAE ) H i RN TETAREUEA R R FE X% D o

static List<List<Integer>> concat (List<List<Integer>> a,
List<List<Integer>> b) {
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a.addAll (b) ;
return a;

A, AT BARR A B2 A7 5

static List<List<Integer>> concat (List<List<Integer>> a,
List<List<Integer>> b) {
List<List<Integer>> r = new ArrayList<>(a);
r.addAll (b);
return r;

N AWE? BB MR concat 2 4iRE R E. BARELE TS0 R TEN (RFIRcRNINIT
), HEREREMGERETSHEHNEFEIEM—MENNISH . SR, B MRARETXENE
SZ, PAT5Econcat (subans, subans2) FVEHAE, BAFREHRMEHsubansiE. XTHATE X
fisubsets, XHIMAZFSE, BrLUEHRLIRA R concat BRI LS. Ak, X Bk T YR &
%W%WW,W%g%ﬁ%ﬁﬁﬁ%ﬁ@%ﬁbﬂﬁ%ﬁﬂ%?E%%%%ﬁ%ﬁﬁ@@*4ﬁ%%@$
We ?

TRAREFEREREIX N A KA E K concat 77k,  “HaHTH S8 T UM ES B G5, B8 Haff
HTEX A subsets HiEH, (EfiXfsubsets MBS B IX — PR AT RIDVPE 7, — AR R —
Ky HENNKIXBACIS I L3 nT LR, HF BALT AT BUTAERS, RASRRREZ BT a6 7. A
SAE14. 2 BRI IX — )

WL HBHEREI SR, RARBGUNTE, RERBIMASEL g R (RIRA 240

I H PRI BOR IS FE Tl AZ OB ARV B S 2 . FRATTIUAE e N SR ARSI,
ER R BRI — oK, REFR IR 2 AR it 47 3 — X%
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13.3  BBIHFIEAR

AR R B AR FRE S B E AE S B while B for XAERIEARMIERS . AAWE? RONIXFP R )it
A RECE MR, R RIE Y G thln, whilefd3A, TEMIFKATERER: & IUIEAEE— A
SPAT, BT RER PR (A2, RE2EN MERE2IEFEHR. RIOEMmM A s
AL, WA AR, R RV AR, X EWRE R USRI E . A Java
Al for-eachffi¥f, for (Apple a : apples { }WHMHERIZHFRET, LT

Iterator<Apple> it = apples.iterator();

while (it.hasNext()) {
Apple apple = it.next();
VA

}

RIAR I, PSSR AR, XAy (B next T g S AA RS 22 UL fEwh 1 1 e 53
WXt apple BB X TIHERRM T AT A . H, WRMEMH for-eachfi¥, HHME T
RAMERFIEI R, U TEIAAR 200 I 77 35 5 1 s 45 i AT 1B 0

public void searchForGold(List<String> 1, Stats stats) {
for (String s: 1) {
if ("gold".equals(s)) {
stats.incrementFor ("gold") ;

}

Sebr b, XREGUT S, EAEHA D IOERREEN: BB Mstats M RIPIRE, TIXAFEF )

HAh B> I .

HTXARR, 2w ATE S, tbiiHaske L1 HBERR T IXFER A BIEHERIE ! 2B IRiZunT
mSREFIR? EACHIS I A R AR MR AR HIE W 2 s N RS, Jlad iRy 2 G il kAR,
R1&A, AT LU B D A0 FG SER s AR B . — AN B 20 i B2 TS A J7 SRl i 3 i 7 s (R
BUMAERT D g5 MR RN s (SEOVIEHD , RRSIERNT.

RIGFEEL3-1 AKX it 5

static int factoriallIterative(int n) {
int r = 1;
for (int 1 = 1; i <= n; i++) {
r *= i;
}

return r;

RAGIE#13-2 B e

static long factorialRecursive (long n) {
return n == 1 2 1 : n * factorialRecursive(n-1);

}

55— BB s TARMERISE TR IG5 . AR B e A AERRRR G IA P AR BT . 5 — BoAAS AR 4k
PRGN EIETT ORERHBS) KSBl. Javaili 5, A6 )3 T 2000 5 AR AR 2% —
g, FAMRIR G T5 T AT A

E2, WERRCAr MBS A BRI AT RS, —EHiEava 8ISt reamPRft 17— F BN #0495 2K,
PR A T3 iRk e LB afe, AR InF .
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RILIEH13-3 ETFStreamMIprik

static long factorialStreams (long n) {
return LongStream.rangeClosed(l, n)
.reduce(l, (long a, long b) -> a * b);
}

WAE, BATESRIRIRRZE S, BN TavalI S MEIRCEE R B RGP IERSCREE N SR
YRURUL, BOZMERHEE, HaesR. Am, EEME, $AT—00s 807308 H Y 2 s AR BT . —
PLER 2y SHE S KA o AW ? BIRFAT factorialRecursive FiE A #E SR AL LA —
ASHERW, H TR R HRS (RPERERTIREEE) , I ES—HIBBRETET
BHRIG R, XEWRE RIS TS K E BN R LB b FE N A7 o IR 2 A 4 i SRR A
— KA AN AT factorialRecursive 5k, IRAEHEBStackOverflowError 4 :

Exception in thread "main" java.lang.StackOverflowError

EREEWEBITEL—HAR? URAE! REGUESIRM T R A — ) @. E-Rftie (tail-
call optimization) o FEA[EAZARAT LGS I et — M L, ANERIEH R R BN G
CFTARATR AR R AEERES) « XRHHFNERHERALE A EHATREERIRZ . EhRf, N
—/NBrafefr) “B-i” (tail-recursive) & M.

RIGEHRLI3-4 T “RB-ih” 1k

static long factorialTailRecursive (long n) {
return factorialHelper(l, n);
}
static long factorialHelper (long acc, long n) {
return n == 1 ? acc : factorialHelper(acc * n, n-1);

}

JithifactorialHelperg¥ “JE-if" FRAMM R, JHPRREE VI A B TER iR G . X ELERATRTSC
HifactorialRecursive JJVANIE L, EANTVERR)E — M ERAEZR I, A0S TR ZR.
XA AR IR AR T A RO, DUERNTAN TR ZAEA R RO HMT R OB AT R R e, 2 i 4% AE
i G AT Vg A RMIHATIHE . SEBr b, fEfactorialHelper g L, SERIE (Mrafeit B ]
25 HIENEASEULIES 12757k, FA DR8I A 20 B0 SO A O 1 PR B AR JH M )
M E—— 8 1 7 I S B RE NS B X A

I 13-5 R 13-6ff e 7 I AT « -3k ” eI I sE SR AN .
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Focieomital (4] B—iEH
24
4 * factorial (3)
Eoetarial (8] e @ e
6
3 * factorial(2)
Eocterial (2 =i
2
2 * factorial(1l)
Eoctorial (1 S H
1

B 13-5 fEA#RBTT SR SR % IH 2 X

factorial (4)

‘::> factorialTailRecursive (4, 3)
:) factorialTailRecursive (12, 2)
factoxiattatirecursive (i, 4 :::::::::D factorialTailRecursive (24, 1)
24

U

B 13-6 BraRmE-EE S KEERMEM T — i

B, HHlJavalb ASCREXMILIL . (E2E AR TGRS, “ -7 Al agRE A —For
X BEONENBRA LI TSI T /. IREMBUIWIE S, tkilscalaMGroovy#f LS
XX B AL, A SEBLRCRANEAAM LT CEMIBITEEILTRMFERD « REWRE
MR AR B HCARERE =R E M2, A URPATIIRCE .

il Java SHEATHRERS, FATA — DR, RNIZR BT St reanPUEAIRAE, MM G 2L K 1
sole BEAN, ANRGE AR IR ARG R, IF HASHHAE T EIE 80707 sQSE IR, VRt 12 6 U 8 ik

o SEfr b, FATE B ALE SCIL B 5 N 5 TP, RN 305 T SEOUMERRE CRudn, 3RAERT SO
JEoRITERINEIT) , KEZHIHER AR I RCR Z AR PATI R Z R BHER 2 .

X1, FAT IR T RBEA AR, (BSURYIE A T B ATTER R ——RAIN AN E R RS T

%?Wﬁiﬁﬁﬁjavac TR —F, BT RTava 8HEEHE 10— KRB & 7Lk NH B —#rifsi ks
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13.4 /N

R — SRR R R A

o WK, Mb AT AR S AT BRI A R R O £
o BB R SR TR PR B 77 VR 7 ) A .

o BB VT DB O N B 4 AT U

o WIR—NRBAEFHMFAMSEE AR, BRREMHFIREER, Baes HEHRK. KA LR
RGN, HiiwhilefGH.

o MIX T Javaili 5 RGREIN,  “R-iE” AR MR, BRI, iERITAENLE
B AL G B AT TAL
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® 14 B RPGERERRTS

o BRI mNTTIEL BHEAL DAL R R

o REAACEIE S5

o AplJava Streanmff IR THHAIEIRFIZR

o HEILHC UL AR AT Java S

o SIHIBYIEMZEAY
13z, AR TR T AT R BRI BE  DIIETCRIE I 7 ik i AR S SR AR P B RETE B ARG S
RS X, AT/ S RN R UM AE R TS o ARTT LR AR B AR S T A AR

WAz, EBRE TREERMN TS 518y, BaE 7TRIRMmINERERN2REE. FAT&W
Wk R BHEAL. REAEES . SRS, BILRS. RS @IS, UREEHE.
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14.1 TAANFEHI R L

FI3FHRRAMEAARE “REGURE” BT REEEE AT NN ZG “BERE” —H——& AR
YER « X FAEHBRBEGE S RETF RIS, XMRIEMEBEENTEZ, Bl RS R DUGAT A H AR AE
—FEBERAE A ATLMEASEULE, WTLMERNIRIEME, EREFMEIEEIRE ST . e 5@ A & —Fe i
IR N —FRE (first-class function) . XJ&Java SHNRMIAHTNA: L  BAERF, FRATLL
B — VLS, G REUE AR v, HEEEH LambdadRik =0 (ELll, (int x) -> x +
1) HERRTENME. Java 8 A FHIXFE 7755 BB —AN 5k s B2 — MR E R A HATE
I

Function<String, Integer> strTolInt = Integer::parselnt;

14.1.1 =M

Harhik, BAMEHREERE T —SFXANFEL NN THEANMEES Java S FEEAE QEMIRAITESS
ATTREEFN R, EEITASEULRCER, RIS 1 ZME2E ¥ apple: : isGreenAppleff
NSHEAL B filterApples HIEAFE. (HIXMULRN GG, 55— NEBAH T 25 ST 7%
Comparator.comparingf i, B —ARE/ENSEIRRRE 5 — N RE (—/N i) , ARG
WRATR. E14- D0 X BOB ST T R

Comparator<Apple> c = comparing (Apple::getWeight) ;

[ Function ]

comparing ————+[ Comparator ]

Bl 14-1 comparingFVEEZ—NREAIEASH, FRHREF—EH
3T IRATHIE PR BRI ZR R, i T — LRl 55

Function<String, String> transformationPipeline
= addHeader.andThen (Letter::checkSpelling)
.andThen (Letter::addFooter) ;

@iﬁﬁ%ﬁﬁzﬁ"]ﬁﬁi, ﬁﬂ%@ﬁl, HﬁﬁDComparator.comparing, ﬁéﬁﬁ&?ﬁiﬁ~£iﬁ?ﬁﬂu%ﬂﬁk%%
Br&# (higher-order function) :

o TREDARENENSHL
o REIEE R L

XA A Java SEH AR . KA Java 891, BREUAN AT LIEANSEUEE, d&r] AE NS RIR A, REES
AUARE, WA PUEANBIENRIE SN .. tbin, — MR DESHREF T E XA — MMap<String,
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Function<Double, Double>>, B FFH sinMif /7% Function<Double, Double>, S
FfMath: :sinfIJETI . RATESESHEANH L] Jrikm 3T 7 HEAE.

X B3 8 A R MU R I, T TS — N REIEASH (LA, (Double x) —>
x \* x) , URE—AREIEALR GXMITFHEREL (Double x) —> 2 * %) » KATLARA
T RIS XL, 0 F

Function<Function<Double, Double>, Function<Double, Double>>

FAHEE B X iFunctionZ® B (AU Function) , H YRR S AR AN AT DL XA 8 B i
BH—NREL B, BRIFEHERMOIERE X, RBERWT:

Function<Double, Double> differentiate (Function<Double,Double> func)

KK AR —
Bl PR A B 20
SRR T AR VR B SR BTG, 02 A M R U (L st
L5, ARI T 35 A B 2P B CRk UM S ) 1 — BOUE AR P 1 o6 0t R
M. 95 PR B r i, R A 2 B A REI 2 M ——— ELLE AR S 4 S
R, RS2SR AIRAE RS He AR T R e R SR e O s, —
EURE R, Ol R RREF TRk 1A AR R FCRE TR sL R RS,
e, ¥ BT R AR (9 B 5 BT R e L £ BSCRER 7 R TR — AR e
B, S AR T o 5 2 A E TR

PAEBAVEL e B BAL: e — M r] LR B IR L R B SRR B MR B R

14.1.2 BIEA

25 R AL R BIRE L2 AT, AEBANTERE — 07 NAREFEE A EEERFR, B nhf
e ) — B AL L LR Y ]

BN Bl A U S A TR DL R SRR VR R . P, R R IR R B R G A U
CtoF(x) = x*9/5 + 32,

T B SR e 4 ) 11 R T < T T X AR
(1) LA T

(2) WMRTHE, IHATHRLRE

PRAT LA R X B A A ik i — A

static double converter (double x, double f, double b) {
return x * £ + b;

}

X RARA B R E, (R T, beit&E. HEXNFEASE TRz T. B, REHEE
TE[R— RN 2 (BT et Lhin A A EL . 48R, R AT DAERHRIEH converter 7 VAR Rl 34N
S, AR RRIRA AL He R T A S E LA BB, I BRSNS v REdm NG %

R, AR DO R A E — DT, AR FERUEER R R R REIT R .
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K RARAE R L, ERERE R A CA K, Migikconverterflat &AM AT E
?EIJ% }ﬁﬂuiﬁi~4\ CLJTT IRk, e NSRRI, BAIR B ORI R . R
KBS :

static DoubleUnaryOperator curriedConverter (double f, double D) {
return (double x) -> x * f + b;
}

HAE, REMREREAASERRE TAREE (£ , BN I7 i BRI R IR B —A 7
(S5 o e, FREVERT DIZ IR TR ) k2 R R E T il converter:

DoubleUnaryOperator convertCtoF = curriedConverter(9.0/5, 32);
DoubleUnaryOperator convertUSDtoGBP = curriedConverter (0.6, 0);
DoubleUnaryOperator convertKmtoMi = curriedConverter (0.6214, 0);

i FDoubleUnaryOperatoriE X T HikapplyAsDouble, RAILME N HEXFHFHAIKKIconverter:

double gbp = convertUSDtoGBP.applyAsDouble (1000) ;

RRE—K, AREOARS AN R 1, R E SR T A AR IE R | LR BT RS [ AR A R T
fEo ARIFBCA — Rk A converter NIELIEFTA IS Mk, £/b, M, RARMH 7 S EMbIFIR
BT R0, BN TESERS =, BERERITERE= » £ + b. JEIEXMITR, KREH T
A EHIZE, RN SO R R 5 G AR R85
B EALR IR E X
R LR —Foig g2 S50 (b, xRfly) MRS SR — NS By, I HIX R %
IR [E B2 — R AL BRI — NS 8. e BIR RHE AR eR B R e AT ), R
f(x,y) = (g(x)) (¥)o

288, FATAT LA ARAT DR — M 76 SR R BB AR — MR 2, 4. 6554,
FFIR A5G SR R, XA R EOGR Bl MRS T 5 15 M35 SR R

—/NEREUE AT E S 8UCE S0 B AR, B RA TR A AR R AR (partially
applied) .

Ut ERL AL M 5 7 A B $2 FMoses. Schonfinkel 31N, T i 3 4 OSUELS AR S KA MR /K « BLBL (Haskell Curry) FEEMEKRE,
BAREAS . ERR Ml —NAE 0 THS MR B 0 A e R BEER TR —— B

UL A TR T 18 BR BGRGR AR 1 5 — N7 T A RARASREIE R 454, B RE AT e AT A 2
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14.2 BFAMBIESEH

KA, AR R B A o] (s B 4 o 3K — 1T A AR, L s B e 54 . A
FASKR AR, AN B LA AT B IE R AR AR CRNZERR, X AR P th AR A
AR, Bl e RRIE A A I R P AT A R R HdE ” D

HAIPZERRS —HFFL, REETTEA RS & /R ST EN S TN S . N
HraWe? BROg— BoX e sn gt AT 8 05, PR R 0  FT AR v Re P AEAN R M a5 i —— I35 1 51 S
PEBRI,  BATT g IC T4 T 3 Bl Bt R A ph S S5 R AR

14.2.1 B3R 2058 37 A0 R K 3 B8 37 ) L A

EMNBEARXAMS FEHEFNLSR. BRRFEMH A& K Traindourney (FIH—MEHM
BT BRI R LI RN AL BB K AT, ARME T — AN B B R RR I — Lo T AT A, L
WP ETER B AN o RIS PR TR BT K4, FrbAFE ZE A JUA Honwa rd 5 B 5 BFE — 2 1
TrainJourney¥%; EHIAKEWHKIEHR G —BX R Monward B Nnull:

class TrainJourney {
public int price;
public Traindourney onward;
public TrainJourney (int p, TrainJourney t) {
price = p;
onward = t;

}

BRBEARA JLA B BRI Traindourne y X R 43 ARR MXBIY A Y BIZIRAT « R4 B A0 — BUT iR
17, EREBMATrainJourney i G AR (EIMXBYERZ) .

— A5 2R R A T B A% Gt i & S 7 IR X e K A TiRAT 0 R R, AU

static TrainJourney link(TrainJourney a, TrainJourney b) {
if (a==null) return b;
TrainJourney t = a;
while (t.onward != null) {
t = t.onward;
}
t.onward = b;
return a;

XATTERRXETAER), B FTraindourney Xt Raf F—uli, KIHLHFRay| LKA nul 1 B s
Fo (WRaALEAEMICER, KT EIATRIRAEED

LT — AN R REfirstJourneyf & T WXHLB| VLI 2R S, 5 — PR secondJourney
A& T MNYHBZH 263 . BRI 1ink (firstJourney, secondJourney) /%, XEBACIL Sk
WM FEHi firstJourney, 4ifseconddourneyti &M AT firstJourney, H&ERMXHLE]Z
W P S B E RG22 JFRIRRE, A ARV R AR A M B T . X2 A, &
firstJourney i N EAREMXBIYRIIRRE, 12— AHHMXBIZHREE 7! X —oksh2a FEUOB R 1
firstJourneyfUiBREL! ik firstJourney ARG RMEH BN E E/RIIKE, X#ELF—
BB ARITHELEME IR, Al RKAEXFERMSZ G At E 17—, R&nTRe s 7 F#
%;Zﬁiﬁ:fﬁjﬁﬁTﬁﬁTiﬂl?ﬁ%*@@ﬂﬁﬁ@ﬂﬂﬁ%@ﬁﬁﬁﬁ@]"ﬂ%ﬂT, TENFEF 01, FRAT— B AR 5 IXFPEkfa

PR B R AR X — il BB R TR R AR A s A B 750 . A R AR R 2 R S R i 45
Ry BATECIEE I —DBIARTIA B S SO MR X e SC B & Y bR e T 1706 G
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Frifeite AN, XX—JR, ARSI, RN WK AR 2 SBOL RN G2, ALk
FEF AUt “ BB RBIERINTNE” B “RSR KGNS o (EIXEHAGE MR, X
SEHTH R 4 T S LEY TARMRE Y o SR e B e 77 R ARG A R

static TrainJourney append(TrainJourney a, TrainJourney Db) {
return a==null ? b : new TrainJourney(a.price, append(a.onward, b));

}

IR, XBAVEEREGR CERE T MES, B RAMPIESD  EEH ST BT 5G4
Mo AL, WiFREER, XBAVIDE — MRy, EIFREIEEAN#HTraindourney Xt R EIA
—wRae N RWFY], breaN e RmRFY], AR RS, EREFZ A TR
BT H, XN PEIIRT AN LR AAF AR, MEa N tEMTraindourneyXf foe L= M. 7ok, W
WER, HPRERRAN append B RFITES, FR—HIXEM T, 1ES5EAN
TrainJourney X R 7 Homi ol REM IR . F14-2FE 14-3fE R B T 1k Kappend Mk $iappend
T PR DX ) o

KA append

Z Al a lb

append(a, b)

H 14-2 DB EIHREIESH

K ¥ append

Zﬁﬁa b
l

SR E¥E —/TrainJourney
W — e El A, '35\@ A~

TraindJourneyit =y

B 14-3 EHK, Do EEHIE ST EE
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14.2.2 H—AMEHTree1#l+

Fe BT B |, AR BATEE A A AR R S5 0] 7 ——BA TR (o G — AN, et
HashMapSBIZE W D77 0. JATH B P Treefl & T stringBARURE, AR intZRANBHE, ©W]
e 4 T B R :

class Tree {
private String key;
private int val;
private Tree left, right;
public Tree(String k, int v, Tree 1, Tree r) {
key = k; val = v; left = 1; right = r;
}
}
class TreeProcessor {
public static int lookup(String k, int defaultval, Tree t) {
if (t == null) return defaultval;
if (k.equals(t.key)) return t.val;
return lookup (k, defaultval,
k.compareTo(t.key) < 0 ? t.left : t.right);
}
// W Treef HAth i

PR I AR KBSt ring BB E. BUE, FATARRRIRIZ 0 (o] S 55 20 S 0 2 ) L
(TR, AR B ELAET IR T -

public static void update (String k, int newval, Tree t) {
if (t == null) { /* BEIN—ADHME */ )
else if (k.equals(t.key)) t.val = newval;
else update (k, newval, k.compareTo(t.key) < 0 ? t.left : t.right);

XA, I —DNFR R ERIRD s R 1k update FLIER B e W1 1 IR (BRIEIR
BN —ASFHIT R SR [ R S5 R AR o BUE, RXBAUSERRCLEAH LM T (B
upda te sl B HEAT IR SR, SR BRI ERAE N S ERFEROR, (E tn SRR  aas, A8
TR EERERIRED .

public static Tree update(String k, int newval, Tree t) {
if (t == null)
t = new Tree(k, newval, null, null);
else if (k.equals(t.key))
t.val = newval;
else if (k.compareTo(t.key) < 0)
t.left = update(k, newval, t.left);
else
t.right = update(k, newval, t.right);
return t;

FER XPIAMRCR flupdat e WS BT (A BEAT B0, 3K RWRAE 8 FAR A TR R S O R IR T AT TP S 2 JoK
FRF|IX LB

14.2.3 SRR HE

IR 23X i R A e i e R R e 7 R 2O BT (R BB B — BT =, BRI MRS 7
TR MR AR ST BT R B AR BT R RS, XMERAERAN AR, IR R
Nd, It HARFE— @R P, AR T RO 29, KRR R R R G 1 — N 4 R

o

EZHETHEEREER [ BITXT] : http://www.sxpdf.com



public static Tree fupdate(String k, int newval, Tree t) {
return (t == null) 2
new Tree(k, newval, null, null) :

k.equals (t.key) ?
new Tree(k, newval, t.left, t.right) :

k.compareTo (t.key) < 0 ?
new Tree(t.key, t.val, fupdate(k,newval, t.left), t.right) :
new Tree(t.key, t.val, t.left, fupdate(k,newval, t.right));

EBACE H, ATEE AT B AT &AW, WA R if-then-elseX M, HMZEA A
—/NEAE, AR R BB & — B, WA MENER . AR DR E S I, -
then-elselX M, fEB—HMLRAEH returnik[H.

M2, update FMfupdateZ [MFIXHFKENAWE? BANERR], A7 CH 7 update HXFE—FR
W, BfE—updatelIH P #A BIL =R — M HUR 4514, &%%ﬁ‘é?ﬁﬁ%}?ffﬁ%ﬁﬁj\ﬁﬁﬁi%%%ﬁ A
I, TERATATEEE, I EARASE A E R B A [l B R S I S A AR B S5 4, 1 S A0 i — A El
A, PFUAMERAFER R —R, DA R EATIEML, ﬁ*ﬁjF%Eg (A& w2
M) o 52K, fupdate@aligiF ). B0 —NHIN, HEHAE AL RRE, @S TT
AUSEAL E14-4x0 X — BAREAT TR ARMER 17— MSit, WIS B E T persontt K
AR . W fupdate NS BHURAEIIR, B 278 J5AA W I — MBI B 1) 5, R CRUEAS SR IR
BINEAR L .

E kA fupdatef i
i fupdate ("Will", 26, t)

@ o >

B 14-4 WREHBATERN, RFBRESHASHBIR

X pR H B S5 M 18 B RO AL —— R A IO R R — B A2 HAh R 4 Ak [ R i ——
XFE, TERNFET RMIRA B fR fupdate N XHE NS EUE NI B S M T B 0. At ZIERIX 2%
R A&k nz/\é’mﬁﬁ%‘ A, FTA R AACEIRE 5/ I P b A8 P IX — “ &
o RN WA, BRI JFE MR RAR A T REE L fupdateMEE R (thin, B0Emni 1y L
208 ) o XSRS (BRBRINTAWIE R AR F4:, NE M ZS MRy, e G
BSE NS BAL B2 fupdate KIBE 451 .

I LA E, Bl T E R fupdate ] feAT N Ry 3 2T AR BUF AT B0 W, Xt

ﬁﬁéﬁﬂﬁl%hﬂﬂ’]ﬁﬁ sk Cten, AR B E RS P BE BN ZEA L), BATAT DA R XX 4
R A A SR Al . ARTT LU AR S i 4S, KiTreedR 7 Bikey. val. leftMUfiright =W
finaldfy, “ZEEXBFEERAS MBS X AEEABHZERE f inal HEEN 2K 7

B RENHTERAENR, WRIRE X GOET R, RS RPN T BE N final, PIESR
i
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M, PRATRES L. “FA B SR SR S R AR, SRR 6 1A R Al AN AN B IX L
OB o 7 M, BSLHUX—HbR, VR LLEE PR SRR MR Javaf iR TT 5 ORb0 S AT
W, AR RN L, T R 1 R B B AR R BB o 55— R B g
Jigk: R L, AREMAT TSN Z TR B B I BR A5 GRFE— RS AR 1R R EAR
B, R ORI I & SRAR B b LA (R S s 1o X — AR R SO0 AT LUE I APT B2
SRS o U SR K S ) P E L ] A BT R R s, EATINAZ R FHAPT, R [l R i ) K al 5
Fo X5 -8 N, EAIAR B R AR WK S (b, & EZRI AT g e )
HUERZA A EN RS, PUVERMIEREEE A g bR P Bk,

AL AT RE 2 BN RGBT 2130t ERSCrF, ZISO6RN, — S0 R BERERDE S A — I, %X
PERIB AR M AR R M E OB REC R R P B 2 2L 2RI ARAS 2 18] (1 AH R #
980 5 ARAT DO A% 3 SRR AG A B 6T N Bt il (B A T i RN E BRSO AL ) SRR A B A
ﬁ??%ﬁ%ﬁ#ohm¢,%%Eﬁwﬂiﬁﬁﬁﬁﬁz,Kﬁﬁ%%%mﬁﬁ%%%ﬁhmﬁwﬂﬁ
BB o
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14.3 StreamfJIEIRTHE

TR, RO T f#Streant B HIEEGHIM G . A, BT AMEFERER, OREscIn
MRS R, Java S8IBIFENI/ERStream 5| AICREL 7 FUECRF BRI T 30 Horp— AN HALR Z 1 RIRE,
PRICIEEFE W] — i Stream, [KNStreamf BEMEA — K. FE4E TR, HATXTEMBITNHIX R
IR 7 R i AL o

14.3.1 HZEMXHKStream

AEFRAT— 2 [T 275 6 2 b AR B A 1, XA A BT RATTER AR S tream O AR . RRHEEL 22
B2, {FAMyMathUtilsZEH—#B2, ARAT LA R EEX AT 2ot 545 B0 K S tream:

public static Stream<Integer> primes (int n) {
return Stream.iterate(2, i -> 1 + 1)
.filter (MyMathUtils::isPrime)
.limit (n);

}

public static boolean isPrime (int candidate) {

int candidateRoot = (int) Math.sqgrt ((double) candidate);
return IntStream.rangeClosed (2, candidateRoot)
.noneMatch (i -> candidate % i == 0);

AR —T7 G R AT SR URERCER AR B D RN Y, AR E RS R TR R (SKhr b, KRR
i B BUAR 2E DL BOH R N R B E ) -

HAETEOUT . StreamiZSEIN M i 5 A0 L8 e IRBCRE FR 0Ky . IXWERA L BRI, A AT
EREMABRIERIRXFERIRCR

(1) IRFEE A BT RIStrean, AR fEH ik A
(2) fRE N iZStream I BB — AT (RIStreanff)FICE) , E-&—MRE (HIHIN, XMEZ2) .
(3) BHEERE N StreantI RIITIG, Tkt A REVOZ L T BERKITTRK .

(4) ‘R T RIEGERAUEFTHIStrean, RSN EHATRBM AR AR L, FEXRIRS P, 44k
AT IR SERERAE, B DO AN B2 U1

VR, XAMEEARRLE, RS ITHNZ. A, s S trean BT TR HIT S, ©
ERAEFEER, BONEIER SR, BHU . iERATKE HStream APTX XA FIEHEAT LI .

2P R A A AR 245 ., S %http://www. cs. hme. edu/~oneill/papers/Sieve-JFP. pdf.
1. 3 WEBHFHBRIIStrean

PRaf M 5 IntStream. iterate i AU F A K IStream, T H2FFIE, "TLL AR, BiE A
TESE5 T R HRIREE, AR -

static Intstream numbers () {
return IntStream.iterate(2, n -> n + 1);

}

2. =% BBETER

IntStreamZBIRMAt 7 HifindFirst, AILLIR[EIStreamfsE—/NI0EK:
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http://www.cs.hmc.edu/~oneill/papers/Sieve-JFP.pdf

static int head (IntStream numbers) {
return numbers.findFirst () .getAsInt();

}

3. =0 XTREITERBHATIIE
BN — N HEERAEStreanff) EH G

static IntStream tail (IntStream numbers) {
return numbers.skip(1l);

}

ZHIStreamff) Sk TuE, VRATLAME T 11X BB AR X 807 i AT i ik -

IntStream numbers = numbers();
int head = head(numbers) ;
IntStream filtered = tail (numbers).filter(n -> n % head != 0);

4. SEDU. BB R RS tream

WAER] T B SIRHES 7 . VR Be B e i Bl S treamfE N S EU AL 45127778, IXFEAR AT DLERHE X
FERRICR, ek 2 Ay, W poR:

static IntStream primes (IntStream numbers) {
int head = head(numbers) ;
return IntStream.concat (
IntStream.of (head),
primes (tail (numbers) .filter(n -> n % head != 0))

)i

5. /HE

ARER S, WRPAT TN, REEEW FXMER:  “java. lang. I1legalStateException:
stream has already been operated upon or closed. ” SZBr_E, RIEREE H A & EalE:
findFirstfskip¥StreamP) 3 ik BWHE 4. BICBHRATESE4ZFNBHINES? —HARX}Stream
PAT— IR &t E R, Bk AHZE R T !

6. FERTHH

BRULZ Ah, ZEAEIRHAE AR ERN NS Sk IntStream. concat 2 NStreamSLFilfE
S HE, TR NS0k primes HEMEEIEIRHA, HRESSEHILRIBIEFPRG. S8,
XK ZH I JavaB IS, Java 87EStream b HIX—RHE, Bl “AvridHe L7 2 a&a e,
FiStream/5, #HEPEMEREMEN T, BEHFERE TIHRMEES. Frbh, Java S8HIBTFEANTHAT TIRGF
ISP, EFETIX B RKRER L. Ak, ScalaflHaskel LIXFEH BB ENIE S FStreamfT B 44 138 F 45
PR BATIIR AR A Ay E AR A B AN IR E R ik Bprimes X concat FIZE — /NS
Bt . WRAENEARMERNRET R ARIERIR, AR NEETTE. JERHIHEE LR
NERTEELHFER AR Z (ban, BB AELinitT) A X Streami# Tl 5. Scala (AT
T—EAG) R T IRFPEVEM SR fEScalatt, XA LA RS E S AT AR, ERAER 4
SEL T REIR R ThAEE (R A TEARSL IR 7 AT H Stream A4 6 H T 1HED -

def numbers(n: Int): Stream[Int] = n #:: numbers (n+l)

def primes (numbers: Stream[Int]): Stream[Int] = {
numbers.head #:: primes (numbers.tail filter (n -> n % numbers.head != 0))

}
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EAERBAIL? BB RR. BARRXBASH H 1R A AR T @ Java LAt 1) o8 £ A gm 215
XA AT — FRINIAH S EOe 5 R, XX ERAVEHR N SR A E. 7 Javalls
S, RPAT IR ITIEE AR, AR5 T S8 i S LRI R R . (B, fEScalatt, il
#o BAERE, EEEAESSIZIRE, MICR MU A SR BSEPR R E RN EA T 4G . e, 1EFRATE
BB JavasZEaE IR 31 % ) AR .

14.3.2 BI2RECHIEERFIER

Java 8fJStream A HAEIBVETIE AR EN RIS AT HUXFE, RISEIR#AE, A HMEEHIER: Streammf &
e RE, EEBOERAERS R SR Stream&K A — R ERAETE RN, XEER IR ——
AR . R LRI Stream ikt — NIRRT, A 2 SChRMdb AT tH 5. XMt A BF IR, H
AR T E XS Streamit AT 2 MR (FRA T RELEHBAT f 11 ter BlE, BHEM— Prnap, HJAHET—
K&tk fFreduce) 5 XMITUFStream A 5 Zii i — Ik, AT E NN R — R E TR .

X, BANT IR EBRIER YR, ER—MEIIEMFStreanf GERFIFMIE | —MRStreandf
HRMIIRE S o BEIRFIR RN IS0t 1T — it (1077 205 Bl b s A ARRT LK — A R B E N (E R
PN EARA T, KRB el AR R, — BXEETRA (HIREFR ) , ertetlgE
LR . B 14-5M R T X — 848,

tail tail
LinkedList

Function

LazyList [B-----ommenommmmmmeeneee -

Bl 14-5 LinkedListfITCRFAET OFAWIER) WY . MLazyListhIyuER i R H7E & Z 6
AR, RAT LR EATIE BSE R SE R FY)

TAMTRBBELIRE, LR —EREE LA TR, REZH AT HREE, BN
H 5 A B T PR A7)

L —AERKERIIR

IR, KA DUEI FESHT R, A Javai & 9 — AN 20 4 My LinkedLi s t R 5% -
2R GX BIRATA RS My List i 0) .

interface MyList<T> {
T head();

MyList<T> tail();

default boolean isEmpty () {
return true;
}
}

class MyLinkedList<T> implements MyList<T> {
private final T head;
private final MyList<T> tail;
public MyLinkedList (T head, MyList<T> tail) {
this.head = head;
this.tail = tail;
}

public T head() {
return head;

}

public MyList<T> tail () {
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return tail;

}

public boolean isEmpty () {
return false;
}
}

class Empty<T> implements MyList<T> {

public T head() {

throw new UnsupportedOperationException();
}
public MyList<T> tail () {

throw new UnsupportedOperationException();

}

PRIAE P LAAEE — A Bl My LinkedList{H, W1 FiR:

MyList<Integer> 1 =
new MyLinkedList<> (5, new MyLinkedList<> (10, new Empty<>()));

2. — M ERPERSIR

XHEAN AT 0, AR PR EA, RE R LA E il tai IS ZIHBIE N F, 2B
FEIFAHE, A — " supplier<T>HiE (REA] LUK HE B—AME BB R ffvoid > THI) F
5, BRI T AT A R AR T

import java.util.function.Supplier;
class LazyList<T> implements MyList<T>{
final T head;
final Supplier<MyList<T>> tail;
public LazyList (T head, Supplier<MyList<T>> tail) {
this.head = head;
this.tail = tail;
}

public T head() {
return head;

}

public MyList<T> tail() {

return tail.get(); R, SAifheadAFE, XHtailffil 7 — 4 supplier ikt 7 iR
}

public boolean isEmpty () {
return false;

}

W supplierfget kK MEIRF|E (LazyList) KT AOIE, ME T SRR .

WAL, IRAT MR N HFEAL S — A SupplierfE NLazyList G A M tai 1l 24, BIE BT R G
IRIEBFIFR T, ZITEREE— RV PR IoR:

public static LazyList<Integer> from(int n) {
return new LazyList<Integer>(n, () -> from(n+l));

}

WA ZAPAT P ARS, RERIL, FIRAREHATSITE R “2 3 47 o IR I S SE AR 5
A . VR AZEMA A B A System. out . print In#HTEE, W from (2) PUTHEIRE,
BIRETHEMNV TR 8T, ERKEIE T N2, IXBARA TR MU .
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LazyList<Integer> numbers = from(2);

int two = numbers.head();

int three = numbers.tail () .head();

int four = numbers.tail().tail().head();
System.out.println(two + " " + three + " " + four);
3. [El B A R $

EAERBEAFHEATE BT LM AR A E @ L FEGER SR CFLrE, (ReEiE ek
Stream APTIFENL) o GIRAREE Z AT Stream APTHARAD & il H BRATHT I LazyList, BEERK
2AZ N B :

public static MyList<Integer> primes (MyList<Integer> numbers) {
return new LazyList<>(
numbers.head (),
() -> primes/(
numbers.tail ()
.filter(n -> n % numbers.head() != 0)

)

4. KB MEBTRHIES

Ak, ZEALazyList CEBVIBUGRListEE M) HRE X filterdyik, Fir LLFTTH AYIX B & TC %50
I AT INZINER — A E 3 BN

public MyList<T> filter (Predicate<T> p) {

return isEmpty () ?
this : RN LR B — AN Empt y<> (), AN IR B — N2 50 R AR & — R
p.test (head()) ?
new LazyList<>(head(), () -> tail().filter (p))

tail().filter (p);

PRI ELAE W] OB I g 3, MERAE 7. W BEEExT tai 1 Mhead i, KA ATHELH Sk =AM 8L

LazyList<Integer> numbers = from(2);

int two = primes (numbers) .head();

int three = primes (numbers).tail() .head();

int five = primes (numbers).tail().tail() .head();
System.out.println(two + " " + three + " " + five);

XA 2 “2 357, EEK=AANIME. WA, R DIEIXBART T, tedn, fRATLATE
Bt T R (printAl LA IAMATE R SRR ITR, BIMREFSRAMIZIT T E) -

static <T> void printAll (MyList<T> list) {
while (!list.isEmpty()){
System.out.println(list.head());
list = list.tail();
}
}
printAll (primes (from(2)));

AN T ) A bR BT, BAT N 2 AE BE R R Bl L AR R L S S N et by 358 X — 3 VA HR A -

static <T> void printAll (MyList<T> list) {
if (list.isEmpty())
return;
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System.out.println(list.head());
printAll (list.tail());
}

HE, XINEFASKAMIZBIT TE; ERESETFREETRRSN, FAJaval L FHEBHAMNERE (tail
call elimination) , X— MBMNELAFI3ENHLL.

5. faEH

FIHRTALE, RELME T RERAR, OFFERGIRMmE, eI E T — M E B HdE 4
Ho Nt aWe? WREESEERIKZ 5T LA AT SE S RNE ? SPIl, R CUZe T 1 40 i i) s 45 44 i\ B 4

(A Java 8FVFIRIZAMD » XLERRET DA T2 7 SV B S — &7, DUERAN R ZEAE G i Hodis
ZEFINS A U RE SOFTAT (8 03 o W SRARLE SR Sl RE /7, LEUIBLRESRE R, AT LUE St 4

¥y, AR B 7 B ETA AT RERE S R — M CREOPIREAE B it 5 TR R AR, AR
WAERTLIEIZATI QI . REKILIRE —DMERK, MAZ —MERYIR. RATATRIELELRYIZR, JHH
%Eﬂ&ﬁhm8%%*4%%ﬁ&mm$%ﬁ%,ﬁﬂ%%ﬁﬁﬁﬂﬁ%&mmﬁﬁﬁﬂﬁ%ﬁ%ﬁﬂ

A — SRR . BRIVRAE SR HEEE, WREEEIEN RS2 L AT B U —— AN AE AR 75 B
THEE MBI S SR S 7 U — R B T G 1 CER E R HSbr R E 2 D) 2iF, A
i, SEPREIFE LR R . SERRGEIREETEY, N LazyListHEAN LR Z HPATEISL
SsuppliersiiHMFFE, AR RGN R, BRI R U7 [ BEAEAR A1 1 10%, H52
B, BE, A MRS FEUR LazyList HIEREMER TR .. WHRIRE I LazyListH
PE, tiifrom(2), WREEZBIFIONITER, XM, BESOIEEMNT AWK, &0
B MAZL0N e X LT ARREFRONER T8 W E TR Vi M LazyLi st MG R, tail™
Supplier#f#ER A IRATLAE Etai 1 FISupplier 7 VFAAE S — IR SEH U5 R B A HAT A, A
MBS IX— i —— 1 25 RS AR K —— R P HIEREAT 735, ZSLHX —H bR, R BALE
LazyListHIE X HFHRIN—"MAH Foptional<LazyList<T>>KAFKalreadyComputed, taillky
ES RIS TS LA ) S 7 B E . Al R EaE S5 Haske 1 152 LA A =0 R B A I 8idis 25 A #te
SHIHEAT T AEIR . ARSI T T OG0 TR, WA A A,

SETFIEIRIE, WLLZFhttps://wiki. haskell. org/Haskell/Lazy evaluation. ——%EiE

FRATTHERE (1% Jir U o S IR K S5 A A F O VR R S 2 P TR ) 5 s o ARV EATTREL AR PP BOTHRE R L, /R
EHEAEANT. WRENSMRICIERZIMERES R, B DU e gt it 77 X E B e efil.

BUE, ARBATR 1 LF A s B A v = R # SR i) —NRbE, A id Javaili 5 P IR SRR ¢
P, et LA .
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14.4 #ILAC

PR A A AT 73— N EE R, AR (AED BEAULHC . A ERRE I AN B A I ) ik A A
AULECARIE . G, H1RERN, JAT 1 i 2 B o 50nT LU T i 1977 s0E AT 5E X

£(0)
f(n)

1
n*f (n-1) otherwise

AL JavalE 59, MR AEETLif-then-elselBEAE & switchiB AL, BEE IR LEEINE
A, TEACPERACHD (DLRARIEEY) RE eI 2 T . 36 F A UL AL e A Rath jl b X AR EL S D .

N T U], ATEE IR, R R I X — AR . BA MBI — MR R EeAiE S, B
E BT R R

class Expr { ... }
class Number extends Expr { int val; ... }
class BinOp extends Expr { String opname; Expr left, right; ... }

BRIRFEERE kRN —RERX . i, 5 + oATAfIfL NS, MHBAINEIES, new
BinOp ("+", new Number (5), new Number (0)) A PAfaj4L ANumber (5) « #RA] LME T HIXFEE 7
Expr%m:

Expr simplifyExpression (Expr expr) {
if (expr instanceof BinOp

&& ((BinOp)expr) .opname.equals ("+")

&& ((BinOp)expr) .right instanceof Number
&& ... // BRHERER

&§& ... ) |

return (Binop)expr.left;

PRAT CLFRE A7 30 AU S I A8 45 7 4 TR0, ST 4Ed

14. 4.1 ViRERHER

Javail 5 "PIEA 53— M7 T DR EE SR, BRI (Visitor) Wit AR b,
R ITEVRT R — AN PRI R, XA T — AL, AL Ui RS

TR WA TAERINE? U7 7] 35 B 52 R B R W SE B NN o & AT LAV M SEI R BT A i i 1 T2
— /MBI, IR AN IRATTRE T AR v R W TR . B G, IRFFEABinOpis Il Naccept i
%, BEZ 1 simplifyExprVisitorfEAZH, IHHFLELE (RIEFTFE NNumber i Il— K
AR -

class BinOp extends Expr{

public Expr accept (SimplifyExprVisitor v) {
return v.visit (this);

}

SimplifyExprVisitorB/EHi A LAVi M BinopXt RHMEHF N T :
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public class SimplifyExprVisitor {

public Expr visit (BinOp e) {
if ("+".equals (e.opname)
return e.left;

&& e.right instanceof Number && ..){

}

return e;

14. 4.2 FABERILES 7730 E 1

i A R VL RC R RF R, FRATTRE LASE 1) 5L 7 SR el SXARRFIE H RT(E Javail 5 o &N E AR
6, BrAFRATT 2 AScalafe Bt ifs 5 10— AN/ 7R s B VL RS A58 KB 7T - 8IS S AR ORERS T
fift— B Javaili 5 SCRASEALAS, FATREMELE A .

BREE R Expr REB MR IEFHCERER, fEScalafd FIHE S H (FRATRHScalalf)J5 & & 1iE
5 Javadp WAL ARF] DA T i X B RS b 0L 5

def simplifyExpression(expr: Expr): Expr = expr match {

case BinOp ("+", e, Number (0)) => e // o

case BinOp ("*", e, Number(l)) => e // Ll

case BinOp ("/", e, Number(l)) => e // BRUA1

case _ => expr // Aiefifbexpr

R VL HC AR NS BB SR PR T — AR VR AN SO R I 77 3. ) et g 0 4 B AL 2 i 25 1 )

Expression match { case Pattern => Expression ... }

F Javalf) i k5 AL

switch (Expression) { case Constant : Statement ... }

ScalaffJlECAFHIK Al Javat (flde fault : X [FAE A . X 3 2 ) EBERHETEX HIFE T Scal asi [H
IR, 1 Javalll B8 Z I G R), AL, WP RIS, EATEZR X 5 Java e 2 Wb s
MR AE 7 SRR . MR IR EASRA R L K string R . AF H SC R AL EC 15 5 5L
B e R IR I IR A TE T, ARA] DL S LK BB M switchBl# i f-then-elseif A fF Bt F
ERAEAH BAZ B

FEH WIS, Scalaff B A ILHCAERIE I S FEE bt Java ik —2, R R BEFIRG RRARAS () Javafe SCHF 3
HEEM M switchiff). HATRAER 1634 H EIEAKI N A .

SUEFER, EBATES W EAE Java 8fLambdalll 75— Fh 7y sUAE Javar SEBLSAE ANLAC . FATTAE X A4
X $ 5 H BB AR 1 f#Lambda 55— A ER R -

Javar A R ILAC
5, LIRAIEBScal af VL ECEF SR AL IE I R IARNE L A F 5 . Ll F XA+

def simplifyExpression(expr: Expr): Expr = expr match {
case BinOp ("+", e, Number (0)) => e
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BRENELR: “BEexprZfiABinOp, MEEM =MD (opname. left. right) , ¥
P IR SE2H R o0 o A AT A AU C L —— 28 — M DLt st ring+, 2B M ILECAE e (B AZNT
Bt , BE=ANEAVLE R A Number (0) . 7 #A)4E, Scala (PLAAIRZ HAhR sk EIES) PRIt
B2 2 Z R . BAEH Java 8 LambdadeiA Uk 47 R UL AL X 242 it — E QUL AL DARGTHI 1)
XTI S, XEWET REEEEBInOp (op, 1, r)mFEHNumber (n)XMHAEI, JoBm i

BinOp ("+", e, Number (0)).

oG, FAME— LRl N F I EE . H TR IE A F Lambda,  J5UU_EARACRE BLASROZAE A 1 £ -
then-else. RAILMER 5%

myIf (condition, () -> el, () -> e2);

HAfcondition ? el : e2XFERIMCHE,
RS Ty, LhanE S, ARWTRE R XAERIE X (R TIEMHZERT) -

static <T> T myIf (boolean b, Supplier<T> truecase, Supplier<T> falsecase) {
return b ? truecase.get() : falsecase.get();

}

RATHHE T %A REAN P AR M. N E, IRATELHLf-then-elseBMRMIAIH L.

MR, IEWEOL T AR AT A R 2%, bR RN R, RO if-then-elselit
E2RARH I e RIX L5, X AMBPA LRSI TIEE. AL, EATREES], Javal
switchfllif-then-else oiksg & sKM A AILHEL #EAE, T Lambdazik 2R LA #1977 s 2= A A6
AL — R L1 £-then-else BRI TT R, X7 NERERZ

R4k 2L T R K Expr AR ILEE, ExprRAWNADTIE, 70 8BinopMNumber, fRA[ELE L—T7
¥patternMatchExpr ([FFE, FATERXRBESAERHZET, HERREAVLE ML READ .

interface TriFunction<S, T, U, R>{
R apply(S s, T t, U u);
}

static <T> T patternMatchExpr (
Expr e,
TriFunction<String, Expr, Expr, T> binopcase,
Function<Integer, T> numcase,
Supplier<T> defaultcase) {

return
(e instanceof BinOp) 2
binopcase.apply (((BinOp)e) .opname, ((BinOp)e).left,

((BinOp)e) .right) :
(e instanceof Number) °?
numcase.apply ( ( (Number)e) .val) :
defaultcase.get();

REMEIRAE, Tk

patternMatchExpr (e, (op, 1, r) -> {return binopcode;},
(n) -> {return numcode;},
() => {return defaultcode;});

2 HWre &/ ANBinop M (MR Z, &M iTbinopcode 7, EHEWBIEEIFRfFop. LA rifiHBinOp
FIFEBD , 2EANumberRM (WMERZE, SPATnumcode 5, B UM nMIE) o XATTRIER] L
RFldefaultcode, WA NFER RN ZIEE T A S, BEEAEBinopRA, WA
Number&A!, HHSPATXER RIS
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N X BRS8N A g kAR A sUR R T T i flpat ternMatchExpr.
ARAGHER14-1 A ARRIL R F A

public static Expr simplify (Expr e) {

TriFunction<String, Expr, Expr, Expr> binopcase = Kb FEBinOpRIEI
(opname, left, right) -> {
if ("+".equals (opname)) { A E ik
if (left instanceof Number && ((Number) left).val == 0) {
return right;
}
if (right instanceof Number && ((Number) right).val == 0) {
return left;
}
}
if ("*".equals (opname)) { P LEI N

if (left instanceof Number && ((Number) left).val == 1) {
return right;

}
if (right instanceof Number && ((Number) right).val == 1) {

return left;
}
}
return new BinOp (opname, left, right);

}i
Function<Integer, Expr> numcase = val -> new Number (val); b FENumbe r 4 4

Supplier<Expr> defaultcase = () -> new Number (0); R SR E xp r TE IR A AT ) BRI AL FEAL A

return patternMatchExpr (e, binopcase, numcase, defaultcase); AT AR A UL A

Rar CLIE T )y SR A i

Expr e = new BinOp ("+", new Number (5), new Number (0));
Expr match = simplify(e);
System.out.println (match); T s

HAECNIE, fRESL%2] TIRZAR, BfEmbrRde. BHEA. ARSI, IR 5K LA CILES .
fﬂ&%ﬂ‘]ﬁ*%ﬁ%ﬁmﬁ@%ﬁ*, N TR AT R N BRI TR 2%, A TZIE R AR 7 A HEIR 21
T JETH .
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14.5 ZTH

KA BEAT S B A T R B S FLE PR LA R I T, —NRAEE, 55— AP
—HAR . XEHRARE G, RATERIAEA TR e R R A 8 # R 5, JF
FERATEA LM S . BAVESRFL G35 (Combinator) (A ——MIEZ A AT (Bf
HO WS B HR PSR 5 — AR B T X — BB 7B £ Java 8T AT ZAPT,

14.5.1 ZHFEHICILE

RBEARA — A ERIEH I J7 i omputeNumbe rOfNodes (Range) , ‘B THH — /ML 45 52 X (A Y
I H o EFRAMR R, ZNSA R AL, BNZEEHRATTAR R, SR I
computeNumberOfNodes /7 iEMAM ZIEHF B0t 1), BRI TR EPATIETm . Ak, JRA]HERR 2
Z KM EZE R I RAREEORAIE S| FEBIYE, 2 —FhEE BRI 72 mT DL S ixX FOT R 8 - A RiX
— 0] B ) —Fh L B AR R R T R RAT AR IZ R (memoization) ——NJ7EEARII— 3688, EH A
AN—Hg e (beln, FIH—MHashMap) ——HEREBPIHAR, EEABEESRF, BiEKN “ (S5, 4
B N7 RECAMFAETEAF, MROCELE, MATTEERREIZANER: BN, Ratir
computeNumberOfNodesiH, Ait NEFEIRIREIZHT, RSBHTHFHT “ (S8, 48 X7 IR4F
Bl . PERg UL, X M7 AR ARARE ) R BB TT R, RSB B 2N L i ER 4
o, AN X B AR P 25 FROAS (1) R 2 51 FH O B o

KB R L, XBAUE I TAE T

final Map<Range, Integer> numberOfNodes = new HashMap<>();
Integer computeNumberOfNodesUsingCache (Range range) {

Integer result = numberOfNodes.get (range);

if (result != null){

return result;

}

result = computeNumberOfNodes (range) ;

numberOfNodes.put (range, result);

return result;

ER  Java St T Map#EH, $RAET — /N NcomputeIfAbsent (T EANEIXFERIE . TS
TEMYSRBA IR — Tk B, TAVEZ Bl ft—uez2%, fRa] DU R iy =G
computelIfAbsent i1k, HBIRYRS 45 H 5 hnisE w0 4Chg

Integer computeNumberOfNodesUsingCache (Range range) {
return numberOfNodes.computeIfAbsent (range,
this: :computeNumberOfNodes) ;
}

IR E, H¥icomputeNumberOfNodesUsingCachest 5| BN (FAMR K
computeNumberOfNodest &5 HiEWHK]) ik, FH2E, numberOfNodeshb T r[ZBILEORE,
HHashMapBBA R, XEHXIZBAI A RER 241 . WRZMEX nunberofNodesPUTIF &
WH, BMfEAHHashMap, M2&H (HBRY ) Hashtabledl#H GFARILHHD)
ConcurrentHashMap, ] BEARICIRIAS B U R AL, yﬂﬁ*l‘EﬂXﬁEHﬂ$7ifﬂ%4\ﬁ$EMap*’ =
BRI ¢ (B8 G X7 HiR EMap i SRR K S . XEWE 2% B R AT RE S Y 4h
R, X HZEH AT MapH

U IR S E BRI T . FRATIRA B B L F BashMap, HIEIE T JavaSCRiHIGHLR, X — OB 4 A R AR A0 (B g
i, T ERATRRE 7R AR, 2B .

MAATHE R &R g b, BRATREA R HCRUGRTTRER, — BRI AR KX RALE—i&, Ef15]
R B BAT AR R, TR BGURMAEREMRA X — . 8%, Xt —Leflsh, thni
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TIRZERERIAL, FTTRER MM SeAr, MIXFRERA LM, 55—, WRAME X3y,
A RAR LR B 77 BT RE P it A8 e A ORI DT 20 S T IERI B 75 5K, RO ARYS
FEHBFNTE & BT AT I AT AR

14.5.2  “REIFFERNR” BREM A

EFRATER EH— R 14. 2. 335 X6 7. KE14-4rh, ZBEcdgm 7 —ARIERR, KEiZE, HH
fupdate (fupdate ("Will", 26, t)&ER—/NMfIM, XEBAURKIZNSHIRESTEC2. @il
ZHE, BATHEFEEEMIETR R, DUEITA W LIRS WA R A SR . BUE, IR BTG 1
IR E R $ AT — IR T A B — 8 E e SME A, W FRTR:

t3 = fupdate ("Will", 26, t);

I £ 2R ) S ANV R, % A T e —REROMOR. IF, MEDRT: fupdateRHAFAT
RLEWIE R e ? 5] RE B RS wcs “ AR RIS E (RIXAME a0 g o) P AERRERZE R o 1)
AR 2 3B T AR REI M, Frel (t2==t3) X4 IFAMWMIL, ZFEUERIRA GEFRR T — 4

W: fupdatedFAFFEHIHEWMEIEN . BRI, A SSEI R ARG, c2fMe37E
BB ZEN. TR SN O R AR TR ], AN A 147 B RS 1T e 2 R Bl g R d H AN
== (51 M%) , MR Hequal MEFEAMMEHATHE, BTHIRRAKEZRT, Pl
fupdates& 7| FZEHM .

14.5.3 &4

PR AR 9 S = B BR B R E T HART B AR S . SR B AN B A R, IR EL S — A
PR, SCELRIRCRTE SRR R T IX e R AT T 456 NBEESEHH THRIX—E4E, Java
SR ZAPTHR 32 35 TiX — EAH, HlncompletableFutureZX i fithenCombine7ik. %TIERESH
NCompletableFuture FIEM—PBiFunction ik, i&k[E A —/NCcompletableFuture/ji%.

BARRNIRT AR P 4 G a R CEB H T AR BREW;, T4 & a i M — R fhis 23R A
WHERT, 'ERELLIRATY B AR5 R E YR FE A i 2 AR Bl B R E R 2 A B H AR . N IHIXA AL
WAL T REHE (function composition) [rIJEAH,

static <A,B,C> Function<A,C> compose (Function<B,C> g, Function<a,B> f) {
return x -> g.apply(f.apply(x));
}

EIEZRBEMGIENZHL, JFR AR, SEIRCR e fie, & Mg, VRATLLERE HIX AT 20E
AR, EIEE A RSN AIEARCR . ALBATE XA T, IR R A2, IHEA R
MBS ERAT R (MWl KUEARIRCR . BATR IR ERIEfr 4 Nrepeat, BEEX AZ
e, oK T UOSTHATIOERE, EREREE - ADREL R EF RS AE R IT . BRI
R e W RPN !

repeat (3, (Integer x) -> 2*x);

R R % —> (2% (2% (2%x) ) ) Bl x -> 8%*x.
PRA] PLIE R T X BAR AL 34T I3

System.out.println(repeat (3, (Integer x) -> 2*x).apply(10));

ISR 280,
PRAT LU IR N T 75 3000 S repeat 7 BRI B R OKIEA HIFFIRIEOL) -
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static <A> Function<A,A> repeat (int n, Function<A,A> f) {
return n==0 ? x -> x — W Rn B0, BHER B4 WA IR RS
: compose (f, repeat(n-1, f)); — NPT R E, EEHATn-1IR, BHEHEFPIT—K

RAMEIE AR AR BT DS AL IR 3 3 8 AMEREAT A, 28 Bt AR IR A ) A3t T AR RS 1) e
A Ad, BTRIEAR, BAOTRA LRSI T, A=K bR R A AL, AR
Xf Java 8HIFA REHIEA — N BRI E. Tl EEARZMARIEEE, W REBEgEIET T HEIRA
e, KEATLLEFIE A — 52,
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14.6 /NG
T A T AR )

—EERBCE T UM NSRS, AT DRSS RIRB], [N 34 REAT fif 78 B0diE 2504 v (14 bR 2

mM R B DA EE 2N REE RS, BT IR S — A RE R Javarh SLRY ) ST
R EHEcomparing. andThenfllcompose.

AR — PP B AR S b O AR B AR

FE AACEE S5 AR HAUE BCZ BT 20 B B AT — MR A AT 03 BEIUE, A 2B e S A
FL R A

Javaif 5 FHIStream A& H € XK -

IEIRH RS Javaili 5 HikStrean T BRI —NE . IR HIFRALARAT OB L5 Bh 7 1%
(supplier) BIIMGIEFIFRPHITTER, MBI IERERH TG E 2 MR S5 .

PV RS A — PR G, ERET B IR R W IE iJavaili 5 Fswitchifif) i —
Mz Ak

R 5 BN OB A b T DU
G O R BRI A, AR AL B O R A6 AT 209
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% 15 B HHANFMRBAFHENIRS: Java 8
FScalak) b5

EEAE
o H4fScalaili =
o Java 85ScalajEunfal #HAEAH A 1)
o Scalaf [F B %S Java 8 BR H0A TR AL [X 1]
o KAHltrait

Scalaje—MR A I [ SR B ERIE S . B WEEFJavall —MENIE S, B A6 81E
IBAT T IV E R F s RS = P ek B, TR SO S AR RE Java b 30 1 — Bt . M Java LR,
Scalaf®fit TS L IRrME, CAEERIRMSRM R gr, FMHEWr, BAULH (RATAEL4. AFTRBDD & X
HUBES S5, BRILZ A, RATLATEScalaf Qi o B #8 FAT /i — N JavadS e o

PRA e IXFESERS, AT A BEE AN Hava SHIP BAF AT — 21T i8Scala. A48 K Hh
I WRHRIEAN- B U LE Javart b H BB FE . ScalafllJava SHRHZELL, B THR SR04 & B BR H Ak
B (BT StreamfI#/E) « —EEE. BRiIAHTE. AidScalalffix e BRI N T — K25 BN
SEPLX i EARRR AL T R ENEE, X EsE T Java 8— K#. ATHERES K, XttiScalaflJava
STESLIL X EHIAFI LA K T fkJava SHATRI KR ZAEHH A, @idix—3, FAIAEGEE X L n) &l
R — e R, MR R,

o, AT H AR EAR T ge S A0 ) ScalaffiD, BUHE T f#Scalal iy A HIT . A HIRHE,
EEUIE QLA fEScalatf @ RARSCHEN, WARW A Z B, AlLXLRHE(EJava 8T AIIFARIEME, X
W BEBANER A Jeo ATHEN Wava 8HF 5 ARIFFIEAZRAEEScalarP FISEIL, i BOREE
S ZRE . o, PRI, HIScalaB TSR S Javase AOACRD SR 5L, AT TP R4

K& MIFScalalI M BANT: AR T @ an{a{# HScaladn 5 L KIFEF, DA M ALBREE S . 'BEERA 1S
WigScalaf R E =, AFE—%RE. WEURRIEMA. &E, BI1&—EEFEScalat iz, PLL—F
ZoNtraitliEtE, B &ScalaFEIATERIED.

i
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15.1 Scalaf&j4)

AT A HScal aff) — e AR Y, EARE — N ERREZ . BRFE R RScalaff P EARWE -
FAIN— B I He 1 1o WorldmmBIANTF, ZEFSUHM T ARE, —FMbaS XM ERS, 5
— MR E IR RS . #8, BATSEF Scala X R Pa 45— List. Set. Map. Stream.
Tuplell Koption——3F Bl Java 8HXT M IEHR 45 —— 3T HLEL. &5, FAISAHtrait, &
sEScalaF 2 LI BAS, SCREFEXS GRS 0 5 ik 3T 47K

15.1.1 4R¥EF, BH

WRATE— M R PIT, SUR AT ScalalliE . W2 RHE, BURE 5 Javalfi 254 — A Lo EE AL
AL ST SGeLLo Norl G BLEY 1 3, ERITIAILIN. AT AT Pt i
By 7

Hello 2 bottles of beer
Hello 3 bottles of beer
Hello 4 bottles of beer
Hello 5 bottles of beer
Hello 6 bottles of beer

1. w4 Scala

THXBASH, Scalallr& 3 A XRSAT BN H X B A 2

object Beer {
def main(args: Array([String]) {
var n : Int = 2
while( n <= 6 ){
println(s"Hello ${n} bottles of beer") 1 TR ER P
n +=1
}
}
}

WHATIEATIX BTG I 16 S5 BT LLAEScalaft) B 7 MR L o X BURTGE &R AR Javadi 55 (KR A
HRPL EME A Javafe e L —FF: BRE T AN AnainfUNE, SRR A S EH R
A CRANERBAIEXFRIELs :© string, AMRJavalllFHstring s) o« HFmain/iiEARFH
B, PFriMgHIScala A ®s 245 Java it A B — AR A yvo 1 dfIR [HI{E .

L% Whttp://www. scala-lang. org/documentation/getting-started. html.

ERE EWIME, fEScalat B BHES AR VAR, AT EE AR KA, K AScalasy HAIHLE K
HEWT A A

Fe Nmainf AR 2R, BATESGIT IR TR RIGFEN . ANEER, Javar fimain 7 ik#lwG 2R KH
P WREFWMAE T ADNREIR S EFU T AR, HliBear, 5RO AT 15061
o B R A — DB . KR — AL it sl (RIREIRE SeBlis 5 Rk r 1
—— REAH T bk, URAT LR B R B T3 R RS I, X AE R ma i n TR T VRRE
IR R L S A WO RS 1 B A

PAEEFATE BEmainf kK. EF KM Java b ® KL, HEEQAFERUNSERET CERT —
MM o g EE T —Pwhileff, EEE N BREN, B T0E T7%
println, PRA7CATENEHEn G —DHE. printlniX—{TiE/E/R T Scalalf) 5 —/MEEE: FAFHHE
B, FREREEATH R FIED N IRRREMREX. AT, ARE T4 R 1
s"Hello ${n} bottles of beer"HEEMH /&L En. T4 & ATMINNAHEIRIERTs, Farisem
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TR —HAR . MAEJavarh, RIEH T ZAH B AKEREME, Wi Hello " + n + " bottles of
beer", AREEHIFIFERIRER.

2. H¥AScala

M2, ScalaBJIKREH RIFLLLT AW 2 HETTIATAEA A B F2 2L 13 s Koo AT R BEA CAS A1
Java SFHTRERE LA I B BN 77 AL, R R

public class Foo {
public static void main(String[] args) {
IntStream.rangeClosed (2, 6)
.forEach(n -> System.out.println("Hello " + n +
" bottles of beer")):;

AR PAScalaskR LB, B N HIXFE]:

object Beer {
def main(args: Array([String]) {
2 to 6 foreach { n => println(s"Hello ${n} bottles of beer") }
}
}

XS ILE RN T JavalfIRAAT JLA AL, ANidScalal SN . B, REHERIER2 to 6
QI T ADIXE . RXFEERAN LR 2B IR R BR R, fEScalarf B — M RAUN Int (XS

%o Scalaifig B, EMHEMEALNR; A Javallitt, Scalallif JRIaKHEEA Ui 1o XA,

Scalafff AL BN 1 AFEIITH FIX RIE S o Scalalfi 5§ P Int W RFFHA Ntoiiik, EHEXT—AIntXf
Z, REAXIE . BrEL, i ar LB S — O S 154, BI2.to (6) o« TR NS

JHERAT BRI R g a0k, Fr AUR AT LA RSk (5 sUSE X —if i) . 3%, HATTE R 1 foreach (X

BEijeXHZ/NT) , EMJava 8F ) forEach (R 7 KEHIE) WAREML. E&X— A XIA#EAT

VER R & GXBEARTT AR R gk 50, BT LR LambdaZ ik S S 8, x XA B> To &
RIATEAE . 3% T Lanbda 35 R TEER Java SARH I, XM H KA R R => 1 17 ->2. Wi
XA R B BRI R I whi 1e IR I 7RG B RE, ARIEARAB BUE AR & .

2R, fEScalaifiE i, WATMN “BEAmY” F “HAE” (TUHAEZH kigfJava 8 Hilanbda ik,

15.1.2 FEEIELEM: List. Set. Map. Tuple. Streamll KOption

JUMMIN 2 J5, AR—E B IbE g, R —Ik TIE? RZSHBEFH S ERIMEEEE, B4, #it
AT —EEEWFAEScalah #/F S, LB S Java 8HIRIEHIAR.

1. BIEES

fEScalath QR AR AFH AN, X EENTh T EXREER — S8R, i, Qg —Map, RATEL
F T T 7 3

val authorsToAge = Map ("Raoul" -> 23, "Mario" -> 40, "Alan" -> 53)

AT, AU R BATE KRR . B, R ->1ERRm 2 28 A& 17— MMap, 58T
EERE B, BRSNS RA B E R Java I FET LIINEE— TR

Map<String, Integer> authorsToAge = new HashMap<>();
authorsToAge.put ("Raoul", 23);
authorsToAge.put ("Mario", 40);
authorsToAge.put ("Alan", 53);
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KT IX— 4, BE—Liie, & EAERRE JavaffA PR INSOUETRE, AL fEJava 83 p I IR
EFERREE . BB AFEANEH —H 2R nT UEFEA N L FauthorsToage MR AT . SEB5
F, A4S val authorsToAge : Map[String, Int]iXFEERFMCHY, BRXMEIZEZRM, g
Scalan] AR RHEWI S R GFvERL, BEPEat, RRKIFZSASEER ! Frd A8 8170 g 1 A A
BRI o BRINISEAR G —frtE. 8=, RTEHval RigFEfvar. X
THZ AT A ZE R ? K val R R R RSN, HFHEAREIRE (g Javatb BN final
PR —FE) o MR FvarRIHBER LRSS M.

3% Whttp://openjdk. java. net/jeps/186.

Wr SR ANES, B AR SEARAIE 2 ARv] LA RIFER 7 N A B List (—MpmsER) i3
Set (NTUREBIRMNES) , WFAIR:

val authors = List ("Raoul", "Mario", "Alan")
val numbers = Set (1, 1, 2, 3, 5, 8)

XHEEFEauthorsWEH3INILER, M Enumbers®FH5NTHR.
2. AR5 A[AR ) L

ScalaffJSE&A — N EEKR I RATBOZZE LA, AR BATZ /TG RS EIAE O T AR A 1%
. XEWRECNT NI RE . X —MAERE AR, BUOYE T8, ARAEE AT (%7 A
R RS R B EMFETTRES .

WA, VREFAREEBScalalli 5 HANR A AL ? (o] 2 AT H 2 1T/ 4HI0RTE, Scalar (XL G HZ
FEAH): BB — A Scalafi G 2Bl —MITHIES, XABIES AT RARIE S ILZ R 1IN
7y ARSI RRERR ARSI 7R AL, 4 7 14-S AT LA-4 RO O BT S R I 1 .
THRAX @k, AR RBIERBE D SRR RS E R e FES,
M AR SR B,

EEATE — A LBREB 7, BAR T B iX— BAR A R RR R e . R BRI, A& N
SetivIN—A It Ek:

val numbers = Set(2, 5, 3);

val newNumbers = numbers + 8 X B ARERF+ s E]setd, QIR El—AFHISet W 5
println (newNumbers) —(2, 5, 3, 8)

println (numbers) —(2, 5, 3)

AT, JRiase t X R MU R KA . SEPRIRCREIZIREQIE TN set, JRrHH
N T —SBrITEER -

VER, Scalail 5 HAREFRLAE AT AERES, © R & L/RAEE A HAE VR AR A 8 AS v] 28 i
M. scala.collection.mutable@FWAE THESHITARA .

AAMEE S A A LA

Javar et T 28 VL@ A B (unmodifiable) 4. FHEHIMLEE, B newNumbers &
E 4 set M FEnumbersi— R K

Set<Integer> numbers = new HashSet<>();
Set<Integer> newNumbers = Collections.unmodifiableSet (numbers) ;

REWERIE BRI EnewNumbers A A IMARH TR Ak, AATMBESES OGRS A
EEMATT —EH%. @l RV M nunbers &, RIELREFILHIMATLE.
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http://openjdk.java.net/jeps/186

Eﬁjlgiﬁl[%, AAIAE Cimmutable) FLAWR TIZESEALMRHERA R K AR, TRELDANEE
(RN 46 17

BAVESF AT AN A i 0l — M AR SRS RTEERIE — N BRI, %3R5
ST B BT RA . AT SR ER 2 00— AN FEE B R 25 4
3. HHES

MERCE T T I B S, AT E T X e SR T/, BITRIRESE FScalas FF
4G EAEMStream APTIR AL HRAENLFL2RML. thtn, 78 NS A BR, IREKBIARINEilter M
map, F15-10X BACKD Z 83T 1 [ R .

val fileLines = Source.fromFile("data.txt").getLines.toList()
val linesLongUpper
= filelLines.filter(l => 1l.length() > 10)
.map (1l => 1l.toUpperCase())

1 => l.length() > 10 1l => l.toUpperCase()

LN filter map

K 15-1 f#fdScalaljListEIHStreamipiE

AHOE—ATHINE, BRI REAThRE S S I AT N — DR TIR CflJava 8#24it
fJFiles.readAllLines) o 2B AT6IE 7 — /NP MNEIER RTITRK L :

o filterfEidIEHPTA KB 1047
o mapIE R IR LK M 715 8 G BN K 747

X BACHS AT LA T A 77 SR B

val linesLongUpper
= fileLines filter (_.length() > 10) map(_ .toUpperCase())

KBRS 7SRRI T RIZE (O, FRIZRE M AL, EAEIRALETTECN M. XA
T, RETLUK . length () f#EN1 =>1.length (). EAEIRAEilter MimapMeRsr, TRIZSH
b BIFF b EE I 1ine 24

ScalaffJEE S APTIRHE TR Z AR A AMHEAE . FRATERZIE IR 2SR Y — F Scalal) XY, XTIXLEAPTH —
AR T Y. FERE, ScalalfifE IR MITHAL S trean APTIRMLITHEEREEIRZ, i, Scalaff)
EEFTREAERE, IR LN TR e R B AR — PR, @], — @R KRR Th
F1o IXUCIRFER IGAEKG R I Javaii A ] e S 4 Stream APTRTSI A .

|4www.scala*lang.org/api/current/#paokageEFE%fﬂf% T ELANA, WEE—EARATBLEANERNH.

w5, Bitf3g? Java 8FYRAI LA Streamififlparallel 7%, K /KLH M NHATHAT. Scalaffit
TRRRIETG s R A T EAE A par i BE S RIAE I ROCR :

val linesLongUpper
= filelines.par filter (_.length() > 10) map(_.toUpperCase())

4. A
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http://www.scala-lang.org/api/current/#package

AE, LBRATER AR, 2R ks o BB, e md. IRATRE A A o4l A
LTS SIS AR, RN XA TS, Fex Hat 47 sefiib . RA o g5 Mm% -
( “Raoul” , “+ 44 007007007” ). ( “Alan” , “+44 0031337007 ), k.

EHAE, JavaHATEASIRE R, PR et B CRBdESi . T2 — MK rairkE X:

public class Pair<X, ¥Y> {
public final X x;
public final Y y;
public Pair(X x, Y y){
this.x = x;
this.y = y;
}

LR, RIE TR B R A S Pai r i R :

Pair<String, String> raoul = new Pair<>("Raoul", "+ 44 007007007");
Pair<String, String> alan = new Pair<>("Alan", "+44 003133700");

o 7, BER VIR, AR =JcHme? WRE HE SCR/MITCAHNE? XA i B A2 15 A0 2 BB,
B 4 R AR AR B AT e Ak A AT 237 1

Scalafffit |4 Ny o0 T B AR R AR IX — IR L, X RRA IR AT DOE I ] S AR G g e, s
I BB A

val raoul = ("Raoul", "+ 44 887007007"
val alan = ("Alan", "+44 883133700")

ScalaSCFFAEREAR/NHITEAL, BT LA I O3 25 7 WA A

| ST e R MK LB 23

val book = (2014, "Java 8 in Action", "Manning") —JCHFAN (Int, String, String)
val numbers = (42, 1337, 0, 3, 14) —JCHKAN (Int, Int, Int, Int, Int)

A DRI EN AL E, BIEFIES (accessor) 1. 2 CAIFFEAII—ANFEHD Pik el ts,
tean:

println(book. 1) —{TEN%iH 2014
println (numbers. 4) —ITEN 3

A Javaifh & LA RSB IR R % 7 I8 U 6 T 04 T B 3 NBI Sk Javali A 1 4 1
FEHHATHY (RRATAE S 165 B SEX— BT BRI -

5. Stream
FIHFT NI, BATHEHES, OFList. Set. MapMTuple#E RN iH8 1) (EIFE S — KR S 23047

HED o R, RO TR Java 8FStreamfE ik it TN (BUIEIRTFRD o @I EE6E, (REIEH T
Kbk, StreamP] LRZRTERIVFF, RN XATEFERZ KA A

ScalatB AL T XN RS M, B RAIR T M EEIR S, ARt stream! AidScaladif
Stream$Eft TR INFE FITIEE, ikJavad [f)StreamF LeEEIR A th . Scala P ISt ream”] DIESRE B &1t
HHME, FrbAZariocR n DABER 3T i) . BRIEZ 4h, streami®#H(T TRE|, Frblstream® It
FO DB List BRIV . R, XFRBEEEEETE, BT 5SS E s,
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Java 8 [Streamtt ik, ScalafiAfIStreamNIERIEHBERALT, B NScalat fisStreamFEEf{E
Rl 2 AT JCER, XEME IV e m R BN ik TRk”  (HEIHTEA)

6. Option

T MRAE R HIREG5ZOoption. FATEFH 10T HiFi81d JavalflOoptional, Optionf&Java 8H
OptionalZEMScalali A . FATEARIE R ITAPIE R ged# Hoptional, XM 7N, BOHF
R E IR R T A T2 B R L3 — PMoptional . FAIRIZREMHE HRnull, &
o KA TSRS 7

B10F R, AR TR T BATH LME I opt i ona 1k 8% 7 ORI 24 W) 44 R ——Un SR 2 7 A2 8 e 1 2L A e
A, iR Bl o0 N ORIS A 7] A4 Bk, BARARS R

public String getCarInsuranceName (Optional<Person> person, int minAge) {
return person.filter(p -> p.getAge() >= minAge)
.flatMap (Person: :getCar)
.flatMap (Car::getInsurance)
.map (Insurance: :getName)
.orElse ("Unknown") ;

fEScalaiB &, R LMEHoptionffHoptional LA /7L SL % R 2L

def getCarInsuranceName (person: Option[Person], minAge: Int) =
person.filter(_.getAge() >= minAge)
.flatMap (_.getCar)
.flatMap( .getInsurance)

.map ( .getName) .getOrElse ("Unknown")

KBRS ER T getOrElse Tik, HAMAIZHIFTTIEIR—E#AH AL, getOrElsest HJava 8
orElse®FM ik, VRER] T2 fEARF ) KBS R BN ] T HAE 5 ! R, AEmE, M
T ORFFF Javalf A, fEScala P RIHGREF T null, ALBATMEAMEIZRHETE .

ERE ERTEFARE S, REHRR . getcar OFRMEMBEFES) , AR _.getCar() CiFlH
5 o Scalalfi B, JATIEHMN, WRATELIGESH, A2 RBUN RSS20 LIS .
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15.2 %

ScalaH (R EAT LR BN T 58 ROE ME S AL/ B IE2 8. EADS THgAT AR A, 2
PR B AT

Xt T Javailfi 5 FI5E, IRCEARHRE T e SRR . RC% T T LanbdaRik s, ©
LA B 4 e . BR JavalbBOER, Scala NRBURHLIFHEEFEEAZ, RAMER —haZ—
PH# . Scalafflt 7 T X Leskst.

o REERA, ©RMIEENE, I T Javalli 5 KBTI AR, W, ER MRS, R TER
Hom N h B R INERNRE 4 . X E AT 3 &= P A A .

o RERSILSARAHIAT R B4 B AL, T Java b i LambdaZ ik sTCIE N R A AR BEHEAT 5 R4
o XBEAHISCRR, KRR IR CLR— MERZ Z A S R — BRI Z > S U R AL

15.2.1 Scaladi—ZF %

PREEScalalE 52— MEH. XEKREENIW MG EMPIME, tbinIntegersiE string e, ERAS
Bk, vLME NG SEIR Bl IEGnIRAIAE BT Z 5 A ARINEE, Java 875145 H AlLambdaRiA 5
WA LA i — S5 4.

WERATE BT, BHHEScalat i) —5F R ECE A TAER) . FAURBARIAER — DN rrrd sk, sIkG
WHEZE M AATRIR SR S (tweet) o ARAY BARIE AN F (R GTIE AT X 125 R BEATILDE, ol RATRE
TR T 1R K JavadlX A B 40 T 5N ITE S o AR BUE AT R GR [B]— M R S5 SR B8 20
5E SN A, AR

def isJavaMentioned (tweet: String) : Boolean = tweet.contains("Java")

def isShortTweet (tweet: String) : Boolean = tweet.length() < 20

Scalaifi 5, IRA] UL EEALBIXNANTIEG NIRIIEilter, WFHIR GXNURTEJavarh i HI 751 HP#
ENMEIRLE T RBOCF/NRD

val tweets = List(
"I love the new features in Java 8",
"How's it going?",
"An SQL query walks into a bar, sees two tables and says 'Can I join you?'"

)

tweets.filter (isJavaMentioned) .foreach (println)
tweets.filter (isShortTweet) .foreach (println)

PAE, AT —EHW N ATl ter MR ERE 4 -

def filter[T] (p: (T) => Boolean): List[T]

PRA] e S Hp R RMATRA 2148 (B (T) => Boolean) , REINTEJavail g BARMHEE DK
—AREEE O X SR RO IS, Javat ERIEA SR EHARTE — N REERE . XEERRW
FRIXFE—NRE, BEZRACATIIN S, RE—MRBHPME. Javaili 59, ¥ mILHN
Predicate<T>E#F Function<T, Boolean>. FTPLE LR EAlisJavaMentionedfll
isShortTweet R RMINREZE 4, FLMRTT LS ENEASELIES filter HiE. Java 8IBFE WX
HENN T IRFPE S SRR — 8, TEATIARURIEE. ST THESIHRE, 5IAKZH
BEE SR E 5 S A, A RAAN 2] g,
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15.2.2 EBELARHFMHALG

Scalatlh SCHFIE 44 BR#L. 44 BB LambdaF il AR K. R fX A1 rb, R — M4
HURE S T % NisLongTweet MR, ZEARAMIIRER AL ERHEEKE, FBrELmEK.

val isLongTweet : String => Boolean X RN REBA TR, EEZAStringS L R El—ANMEREBPE
= (tweet : String) => tweet.length() > 60 ——MEA R

FEBT AR Javarft, KA LAfE F Lambda @ik 3G ol Bl LSl Scalathd@fit 7MKL . A H )
KB AID R Scalat FH BHE 44 KR . Functionl (Rli—MNSHMRED =245 T apply ML
I

val isLongTweet : String => Boolean
= new Functionl[String, Boolean] {
def apply(tweet: String): Boolean = tweet.length() > 60
}

BT EEisLongTweet FIRFE T R AFunctionl X%, R LUAAEMapply ik, XEEKHG
N T E R A

isLongTweet.apply ("A very short tweet") —iRk[Flfalse

R Java, RAT LKA R 53K

Function<String, Boolean> isLongTweet = (String s) -> s.length() > 60;
boolean long = isLongTweet.apply("A very short tweet");

N T Lambda®iA =, Javaf@ft 7 LR N B RE D, HllPredicate. Function.
Consumer. Scalaf@ft T trait (RATLLE I traitB R D, RINTSHERETRE—TNHEEAND) k
SEHLEREIDIRE:  MFunction0 (—/MNEREAEZATLMSE, HREFI—ANER) FlFunction22 (—A
PRS2 2240280, ENEE L T apply ik

Scalaibf2ftt 1 o — M ARH B AR, VRAT DS VAR  app 1y ik, RCRAUE — e B A -

isLongTweet ("A very short tweet") iR false

mitar e Bt L £ (2) BN E . apply (a) o E—MHIUE, WER 22— FFapply LIS
(JE, applyA]IEAERHBWSED , WHEE(al, ..., an) MRS AT, apply (al,

.., an)oe
iR

ST I LA KK PR Javarh Lanbda ik sUR AR AL . BT —TF, WAt
AREMIE? PR REEH, S DA IR 2R A A B . At Java 85 (Lanbda
SR B B — W SR AERGE LLanbda e ik SR SO A A R . R R iR
MUy Einal. BB A B FRATEAR “Lanbdaith b6 T AP RAMISEL, A RATERE K Vi
T

5 A, Scalad I 4 R BT LIS H B 1R R, HIFFEREYFE R AR EE. i, FHXBAR
i 7EScalad & A HEMY :

def main(args: Array[String]) {
var count = 0
val inc = () => count+=1 —X RN, BRI count
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inc ()

println(count) —JTENf 1
inc ()
println(count) —JTENfH 2

AL AE Javarh, Fi I BAIG  EE g R, K Vcount AR E LN final:

public static void main(String[] args) {

int count = 0;

Runnable inc = () -> count+=1; iR countIUANfinal BUETERUR L Nfinal
inc.run();

System.out.println(count) ;

inc.run() ;

PATEHT, 13LLR 14T 2 AR BIVRBZ R R B, KRR SN 5 T4 MIF &s AT, Frblil
FE LG0T 0 LI A P IX — Rk

15.2.3 BB

S14gE, FAHRR T — A R BACIEOR: AP (L= Aly) BBREE i) DUE B MR
BRI R, REgIIREMEW R U NS E R X SO VAN RS2 22
BRECT LN 2 M2 NSRRI RR B AT, ARAT DI — MR 2N S HUN R BT 0 o — R %
%iﬁ%ﬁﬁﬂ?@?%ﬂ@@i&o Scala AUthpalfett 7 — Mg as, HBHRE B ARt AL — BRI TT
2

N T B f#EScalaBl ik 7 RLEAAL, EIAT BB Javalfizn il ARE LT A>T H A B8 oo A4~ 1
BHMRIEIEH

static int multiply(int x, int y) {
return x * y;

}

int r = multiply (2, 10);

A E 7 A ESR A A% 3 A 2804 BTG TR AR LA T mul tiple AT VI, ik
R Al 55— e 5

static Function<Integer, Integer> multiplyCurry(int x) {
return (Integer y) -> x * y;

}

HmultiplyCurryiR BIFERESHR<IE, HHLSENSHyMmR, RaRE—-MERMEER, KRR
FRFT LME N X FEAE — P mapt i fimultiplyCurry, W4 —NIoRMERLI2:

Stream.of (1, 3, 5, 7)
.map (multiplyCurry(2))
.forEach (System.out: :println);

XA 2R R2, 6. 10, 14, XF TN TAEM R map IS HON— K%L, 1M
multiplyCurryyik[e2h R — k3.

PAER JavaiB S, AT MERHEARE 2R T Ty s OCHRRET RS 21380 , X

RMIRRIFNE . Scaladeflt | —FrRRER I TEVE P LA B 3D 58 BUXE 70 TAE. tedn, IEEEA T, 7R X
Fimultiply FiEU0 R ATR:
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def multiply(x : Int, y: Int) = x * y

val r = multiply (2, 10);

Z R AR AR A I
def multiplyCurry(x :Int) (y : Int) = x * y 8 L —ARHERAL R B
val r = multiplyCurry(2) (10) —— Rz R AL R E

B (x: Int) (y: Int), FiZEmultiplyCurryEZMANH—NIntSEMRKISHIE. St
R, multiply#EZ—MHRADIntSHEM I SHEYIR . YAl tiplyCurry b K A4
Me? multiplyCurryHIsE—RIARMH TR —8HNUSH (38x) , BlmultiplyCurry (2), REH—
MNREL ZERBE Sy, B RES e Ex GXEER2) M. EWFRAIEL L2714
17, FATRXA KB IR N, FEEH RTINS E. 3B R <My T T RiEEH .
EXERERA] LB multiplyCurry IR — IR RAE 2 — N E A, #7EH:

val multiplyByTwo : Int => Int = multiplyCurry(2)
val r = multiplyByTwo (10) —20

MJavabtbEGER, FEScalarh fRANE 7R EARIX FUXFE T TR Btk B RHEM K. Scalaf2flt 7 —MJ7
e e ik, RERMFRORREE M T 2 RIS HSIE .
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15.3 Kfltrait

MERATE B R SH O1E JavafScalaF IAN[E . X PSSR FRATR T N H S EBIR S H AR E BIAEXS
T JavalfIZRAIE: 10, Scalal M OHHE T 58 2 10 RiG M.

15.3.1 FEnfEERIScaladk

M TScalatl® — T8 AN RiEF, IRATCLEIES, RSB AR R . RIEMAES L, A
WA SEBIAL SR ETE S JavadE 2680, Eetm, FifE — A WIHe 1 102K 1

class Hello {
def sayThankYou () {
println ("Thanks for reading our book")
}
}
val h = new Hello()
h.sayThankYou ()

getter FiEMsetter 5iE

—BARE R BA T 7B, RS RAE R T . REERE Al A g L BOIR ) JavaZkng 2 1R
T, RIETREAEY] K H# fgetter A, setterdrik, LA MIIMIES: . RGB! BRiL 2 Hb, (R0
TN IR G MK L Java S H, KERABSHNEFEE XN . Ll T i ix /> A #

Students:

public class Student {

private String name;
private int id;

public Student (String name) {
this.name = name;

}

public String getName () {
return name;

}

public void setName (String name) {
this.name = name;

}

public int getId() {
return id;

}

public void setId(int id) {
this.id = id;

}

PR BT T ORI ao0f Fir A 1 7 B AT HIaa 1k, IEESLBl2 Mgetter ik, 2 setteriik. —NAEH T
LSRR 7 ZHE 2047 RIS A BESCEL L AT AR OT AR BT Bl TR REH R B 3 A2 X 264X, AL AR
AR e g 2 7 EAE I R AN AR, T LA 5 AR SRR Al 55 32 B A R KK &R

Scalalfi 5 FHYIGER: . getter JTiE M fesetter JIAHARRERA I ZE B, M0 KK FEARARARRS A TU AR -

class Student (var name: String, var id: Int)

val s = new Student ("Raoul", 1) kF%UﬁﬁitStudentXﬁER
println (s.name) —HUB 4R, TE i Raoul
s.id = 1337 —WEid
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println(s.id) —FTE 1337

15.3.2 ScalaljtraitE5Java SHIEEONTEL

Scalaift &t 7 B — N EE A B TG0 R, 2 M trait. T &Scala NSl Javarp ()42 O st
PSR . trai tdRERT DoE UG 51k, W] DUe S A BROIASEILRI 7. trai tlAB ik S Javartb 42 1
MEERIZ 4k, B MR LU EATE B Java 8HEE LIZRALIREM:, eI TR RRBRIA T V. trai tHidn]
DL E G SRR 7B, T Java SHUHE A SCRFIX A RFEYE. B4, trai tiiRL TRk ? B8
A, BNtrai tCRFZ 4K, MMBRA LR LYK, Java KRR Z 4K, FA—ANRTLLSEIZ
?/:r%lilo %Eﬁj%a SIEILERIN VLN BN T IT A Z 4K, DL ERKIBASRIRSRZ 4&, X
’D‘nﬁ%trait # Mo

N T FERScalati ffitrai t B ARAT AFE, EHATE BT, BAVEX T D4 ASizedfitrait, EH
G N HNsize A TEL UL — N BOASEHLN L sEmpt y i

trait Sized{

var size : Int = 0 —— % NsizeMJFEL

def isEmpty() = size == 0 i BRINSEIL 1 sEmpty /515
}

PREUAERT DM — N RAE A B IE S, T XM 5 Empt y 2K sizelHE AO:

class Empty extends Sized —— MK Htrait SizedfiZk

println(new Empty () .isEmpty()) —fTENf it rue

A AFHEARFEAE, traitMJavafJ8 HE0L WA RELHILR P EIE CRIERMKIA R —A g B
B1E) o e, RATLLBIE — 4 Box, BEHIUE BRI FEM— DL tHtrait SizediE LHIHR
fE:

class Box
val bl = new Box () with Sized ——EX RIS trait

println (bl.isEmpty()) —{TEf i t rue
val b2 = new Box ()
b2.1isEmpty () IR FONBox RIS A Rk K Sized

R —ARYK T M trait, Ftraitth A EIRIHE AR TR R4 805 M R 7 B X2 R AR AT
zﬁrﬁﬁ"ﬁi};%%ﬁ%@a@ ScalamtsE XL 7 — R HIIRM], IXLEPREIANIA T AT R 9T LHERIN T LI 1)
PR ) B8 HL 2R AL
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15.4 /NG
T B P A ) B A R R 1% SRR 0 1

Java 8MIScalaffi /2 %5 1 X RAmFEA e B AR R I i fE iR =, efTEietT FIWZ B, fE1R
2 I T AAH T4

ScalaX FixtEAHIM S, RPN £ EHList. Set. Map. Stream. Option, XEFJava
8K, A, BRItz SScalail T

Scala Wk ERAL T N & FEE, X7 HithJava 84T, ScalaRf: PREZEAL. W] LAASAZ PR
A AT E A, DR BB EAR

Scalaf RIS ] IR LR RG2S . getter 1L Ksetter ik,
Scalaif ¥ fftrait, ‘B —MENGE T 7 BMERN M.
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B 16 & il K JavalfiRkRk

EEAE
o Java SRR LU R H N g A2 XURS S0 18 1) 5 i)
o tHJava 8fjA: ) — L8 i A LA g A REAR
o Java 9L K Java 107]fER A HIAE (L
BAVEARFRL TIRZ A%, FERIECEH REIE OB Java 89Sk H AR, 503 G

BEAS AR BERI ] A . X B, AT BIBERATH Java 857 5] Z AT B AR IX — Wl BRibZ
bb, R Java 82 J5 FI KA H AT HE H LA R (4 502 A E R RS A
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16.1 [BlffiJava SHIIE=45H:

Java 8 —FPsipktEoR, MRS, BERIFWEMAE, E —RERENEMEME. AFA L
fa B 5] Java SHYSFMRFE, TSR IXEEAFE R IR, A R R BRI e i, IR RE S
B R Java SHE F BT IEETIE . MFNEIBT ARER) 5 H IR Java SHTIXEEFRFE
Fe U (g it Java bl B alam A XU HO A R IR 1E 10T, IRESFRAVE IR ARTE 5 B0t LRI R KA AR, T2 — Mzl
BN, TR, RIBATE S L& i B 5 AL

o X ZRZALEL AR AL B RS IR F R H SIS, BARREETT AR B BAE ANt oD, (BRI B 7R R A A 1 1Y
A PR MR DA TR ST CPURR IR FE SR 1 TSR, BLLARMAAIE AT B R, 7 ZARIIA
MR IHTIZH I BETT .

o SE RV L LR R RUS AL BE B OB B 5, IX s A g, o, @I —Sefdimil, fhRpr
AR 4 E I, e RIS 218 AE, ARG ZE R eE R 45 R KR & UG Ao —
DR, X MR ST RAE G, ez Gait— PR E.

AILRX PR RRAA REAR PG BILSEI L T A0 R AR ISR, i 27 SO 35 AR 25 U7 [ 2 2505
BCARANBEG AL BT 7 22 FECPUM— M LBl , 785 — M LUz B e, X A7 i 2
AEH I, ARG 255 A S AR 1B SR, S ORA S R IR T8 I AR ) RS A7 1
MRS, Kl (stream—like) AIRFET A LARBARF T, AL, KPURHT IV AR BE i e
B E RS 2ISCRE, X R 17Ot AJava 8 HO M BEATIRATEM K Java K i EE T

B, BAT—BMGE— EEMEREE T, BEIATANIZA A p2e 3] TR R, 115G W
FHEL DR AA S Y — T ER 2 A R L

16.1.1 47 RAS%4k (Lambdall &5 ¥EFI D

NTRETEMEIE, Hlifilter, KWEENIIGE DSE, TR AT IESIE. BR
Javats SIS F 2 A0 AR ARt AEIE B FIRER F I ORI e 2 R B B I — A 7 i, A8 %2 — A5
B, EXR T RS, BB e, BT, N5 T4

IEWIRE S 2B AN 3T T TR, Java 8BTS RBENgAE, ROt 7 — R r A——dlid 7 %A%
A T BORME DX — [l IXAHT AT AR 5 (AR it 1 P AR AR 14

o fEi—Lambdait s, RI—Boksfa e B, i

|apple -> apple.getWeight () > 150

o M —ANIIESIA, 2T R T AN KT, AR AR

Apple::isHeavy

X B M Function<T, R>. Predicate<T>HE{#EHBiFunction<T, U, R>IXFERIZRAY, {HAHE
Wl BBt apply. test AR I EHATIXEE 5% . LambdaZRik =0 B B A& — N AH 2 % i
Z’]J% ANt Java 8K EANTREH T R—— K N1 54 H HStrean APIAZE S, BAIEAIHER T H—1/CJava
A /Z‘tx‘o

16.1.2 &
EEHIE, BAE, MM for-each@EMEJavarf [l SHI& A, A KRR AFT#GN. BEEAEESIPIHM
filterBEmapiX kLRI, FIFBRATRIE A48 I LambdasZ B R BE E A T Java SR T = 2

AT Z . A MADEA R, ARSI T —E2¥fStrean APT, RIE54% R EE 75N K
WE——IX AR RNTREBR, AT 4 ZZX AL ?
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EERERAM AR, DR TROTEE RSB TN, sGEE — DR F B ESS treamty Hilk
TSR BATHE = H MM ZERBIEN R WRIRE MR ER RS, IRFEZENRMES N =4
A, LU X AN TP SO AT IR, XA (P A BEEEAT SR, X2 5 A A 2% 3 I L A2
SEAFRIM, S 2 REATHEY, BB RIS RIR T 2> =G 5 & . Stream APTII S Z M, ERH
IEIR FER IR LA R A R — MUK LR, B R [, — IR SE A R 0 TR B4, X
FERAET RE G 2. A, 0 - EHERAIBEMNRER, LInNAFAr, BREER, B Z 3T
e Hhu kb 7 0 0

A Hoft— Lo PR 2 UM TC R IR A AL BRI RE ), Xt AR R SCHE, ) m ROt A 22 AbBE AR ) RE ) B ORE
%L, Stream, JLHZEMparallel FikREH NG — A Streambric & & T IFATALEE . LG ? JFAT
KEPEAN R AT AR K KA, Fr AL IR EGUES (n A TSR 4R A4, BFEJCREIEH
It it Lambdadik sS55I IR 7T S50k, W EIEAAE B A EEAD X T IF4TH]
map. filter®(#H HAMIVEL St reamfIAbEEfE /A H H 2,

WAE, EBRATEEXLEW S (AStream] i HIT X L ARE) EF BB | CompletableFutured
Pt

16.1.3 CompletableFuture

JavaM Java SIRAFARML T FuturedE . Futuredt T M H ZZAHEEHRIAFE AN, BB R
VF— MESLE— N EA R — N 2R AR, 3 2R AT 45 v] DLREDR (AT 45 R s AT . RIS
LR, T LRI get TIES S Futureld T4 N (R E 4 R .

FUEANY T Java 8HFfFutureffiCompletableFuture L. X B HXAH T Lambda®izd. —4 3k
FEH, AIAMAFKEHPIE SIXAW: “Completable-FutureXt T Futureff)E 4 Strean T
Collection. ” ibFAILE —TFIX —%*.

o ilifstreantiK i LN — R AN ERAFHATIKL, Widmap. £iltersi HAMSRMANIVERMAT NS
Htt, BRI RGeS S A AR I B DU AR .

o Bk, completableFuturefZfit T/ thenCompose. thenCombine. allOfiXFERIHEE, Xt
Future? M B H BB SR 4L T B fE I dmnr B, A Bh Tk Gl F a2 N A2 AR AR
i,

XARA R AR, BARRZHOARM T ARF 175, AEVREM T Java 8fioptional#fE, A
RO BB K B A

16.1.4 Optional

Java 8MEIRM T Ooptional<T>FK, RARFVFIREARD 5 E M — A B AR AT fE R RATHIE,
WA e A T Optional . empty BRIk RAE . TR RXT T HMIEFFZ M, e T4 5 7 i
RS, XHR—ADEKREE, VRIE AT O I — s R ROR B AR 0 —— A 248 5T
EAE TURTCIER D) T A B R AT R, e R WU O, IRt T Z AR — i R R R
—MEAREAE, 7 T optional ZJRVRAIA T Z FHE I Z BT 5 AR K 2 Fia A R R IE T -

IEMFRAESE 10T F ISR, WRAEREFH AN —H i FHoptional<T>, VRAIMNFHMIZKIZA 2 KA
NullPointerExceptioni# . R0 LLKIXE B — AN iCH etE, E M Java 89 H AR #A EH
PG, MBEC—NME: O — PR R I8 28 e o — PP ae 55 B3R 158 47 th g 5 7%
P27 B EM, BATRPOptional B T map. filterflifPresentjjik. XU LM
StreamsEH IR N TTVEA B AUNIAT N, eAT# R AR B g5 M SR 0/, TR B SRt 1Bk
E R RIS, ASFREZEH P AR BTl 3X P47 P SR U A A2 A MR AS I (1) e AN AE S tream [ HH2EAT
BB AEAE P AAS AT AR EOEAR P BRI LR

AN A BATA L KR BRI N A, TR E 18— T Java 8XTERIATRFAMESHR, X —HRZH
T TRER R HHESN .
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16.1.5 BRI\HE

Java 8HIEAN T ASEREE, ESREAN T B MERE (AT Dy R . AN, A R R4,
TR H A BRINTT . £ 10 o 5L N FIBRIA T VAR R R Bt 35 1T 5 T B2 W A5 /K . Java 82T, #%
H T € O7ESE 4, BAETABERE s D i B 1R 47 B SE L, an SR8 DB 0 O %
F1 b B A 70 A T B — M O A R U SR S B, At st w] DL AR 35 1 i 7 75 W v D B
5 ERINTT i

XRPERI B I 5, XA RHE TR, JRBURMG L, SR AERHe I se BRI 1 st 1€ SCHriv
BAE, WO IR ), RERHAT RIS SERLZIE IR A1) AT ZAE SR SRS /o B8 se Bl
Zrik. Pk, BOARSERA A KRR, ENT5RR 7 RREAR T P IR . SH9FERTIX—
FIEAT 1 SEINER A AT

Hit, JATCLTER T X Java STHHHES R RS . IAERMNSH AL NFR L, A Java 82 a1
FERAS TR AT B 2 A WO P Sk DA RSP R B
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16.2 Javalk3k

IERANTE B R T JavaR RHG— 231 ig . KT — TR 2 BN B 2 A2 DK S (JDK Enhancement

Proposal) H#EATHE, EMMALZhttp://openjdk. java. net/jeps/0. FATFEX BAEZ LM FERZ—

%EE%@%ﬁ\iﬂﬁﬁﬂﬁﬁﬁE%%%,uﬁgﬁm?ﬁ%ﬁ%ﬁWWWﬁﬁ@ﬁ%%%Aﬁhm
JHEBIY o

16.2.1 #&

Javaf R &R — MEF B IR, EMRPA R B K . JavarbBEN 7R RHEE, Hin. %
APART G, ZJEIStrean Xt —B4858 7RG WIIRE. 28, SRINEI IR AL, KR EHERL
BARFEMYIE (b &2 T84, HIRATEME AR 50208 73 AR — 25 . — B
BB 7R A A KIRIaa . tin, JavarhHH ar DO T X MoB X, 7875 BB B R 34T 4 da 1k -

Double [] a = {1.2, 3.4, 5.9};

B LU IR s

Double [] a = new Double[]{1.2, 3.4, 5.9};

DAL B U B R OR IR R 454, RS (lidcollection® M) #R4E T —MEE MR 75 M5 — B
PI7 . ALEANTPIIEAL NS T o iLEATEE — TR W HIaE 1 — P HashMapf. /R A REEIE T
T ) AR 58 AT A AL A -

Map<String, Integer> map = new HashMap<>();
map.put ("raoul", 23);

map.put ("mario", 40);

map.put ("alan", 53);

PRAT fie B I RO N ) Uy s B — H A

Map<String, Integer> map = #{"Raoul" -> 23, "Mario" -> 40, "Alan" -> 53};

EEP#( ..y MESEE, EMRETESTH—RIMELARNGIR. ROFZ D2
ML, R e 4 BT 7E Java il AN S F .

I1¥%ﬁﬁHﬁjava%ﬁ%%ﬂfﬁ%tlf§2$%§hLLp://openjdk.java.net/jeps/186o

16.2.2 KA RGHISUH

BAT& TN Java A R RGP A TE AT RefI o, ARl 2B M B E (declaration-site
variance) MAHIAZEZRRIHERT (local variable type inference) .

L FUMERE

JavallI N T XHBECFF OS2 8E, SkREE RIGHSZFRZ A7 (subtyping) , BRETRATAT DAE @GR 2
N CHPENAE” (use-site variance) o XHJE FHIIXEACH &R E A

List<? extends Number> numbers = new ArrayList<Integer>();

A TFHEFXEBE (BT 2 extends) 2774 —PNRIFER:
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List<Number> numbers = new ArrayList<Integer>(); R

REgmAEIE S (FLUICEMScala) HSCRE— R LB SR HLE], Z oA WA BACE . BT VER i
e G2 R fe e A . W T RAEFOVERERNRN S, X RECAR. i, TteratormtZ—4
KA R, TMComparator & —MRAEMMAZR . i FIEAIN VRIC T %5 58 B N IZ A 2
extends, WRMM? super. XWRVAEJavarb NI WA BAZ EARIA IR, PUOYIZEMTES
FEF USRI A B XA K, R AR ATt i . ER, BEARBEER (201446H) , O
ZA —AMRUUC T IR A R, A B AEE Java 951 NS IR B A8 2,

IZéiﬂlhttps://bugs.openjdk.java.net/browse/JDK*8043488o

2. BEZHIRAHENT
RAE Javartt, JoR AT EATE T — MR R B %, AR E RN 4 B e RS il

double convertUSDToGBP (double money) { ExchangeRate e = ...; }

TAET =R, XBAULAE T ElconvertUSDToGBPIHIZE K, B HmoneyFZRAL, DI
TEM R A A B e A . BEE R RIHERS, XPHIRGIBEETHOT 7. H5%, R RIE—RIEH
Bz SRR, i B scde H2RA, .

Map<String, List<String>> myMap = new HashMap<String, List<String>>();

XEBARIBTE Java 725 A] LAAHE Ay«

Map<String, List<String>> myMap = new HashMap<>();

Ef,ﬂﬁﬁﬁ%%ﬁ,%ﬂ%%ﬁi?i%%%%ﬂiﬁ*ﬁﬁﬁﬁ%%,Wﬁmmm%ﬁﬁ%%%,
tban:

Function<Integer, Boolean> p = (Integer x) -> booleanExpression;

BIERAL)E, KB AR AT LU {9 :

Function<Integer, Boolean> p = x -> booleanExpression;

TR AR 50 AT P i 1 4 X 4 W 1R SRR AT HE A

UAR AR RS B HORRIRTF, AR AR R RIURIFAE, A PR R 2 — s, Rk
B Al LB i TAR R . AN, B SR SR A8, B e B R SR R S A i A,
X R AHEWT AR 7B, & A B BRA I R R v s . 3

S04, Dl LA ST SR (R AN FBEAG , FORHENT BOG A (ORGSUE SRR RO TT AN, SRR LA 55 SR 58,

ML E T A ISR LR R GEHE W ST S5 1 P R BB BRI AN B, SRR 2 IR T DA R G B S T B A T
PIFIASTTELE RIS AU, #ax t—DERARIZEAL, T BRI 2SRt St DLt B 4 1R A 282

ScalaflIC# 1 Fo Vi3 HI KB va r B A AR B I WTAR A A5 1, 2 16 4 2> (K3 A7 1A O AR LR A S 0 36
B bedn, FRATZ ARSI A Javaifivk fmyMap 5 B AT MG T X AR S -

var myMap = new HashMap<String, List<String>>();
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P SEBARBE R A A A B A HEWT, R REMARE Javarf AR EESMUI R, OB RETHBR TUAR IIZRAY, 6k
D IRELHIAAS .

SR, EMTTRER | —LEisE, thin, KcarfkkEvehiclelm, PRHEAT IR HIZAEHIAE

var x = new Vehicle();

Mo, WIRIAE<HRT NCcarifZvehicleB? XA, —/Ma B MR AL ARk i) B, B ok
FIRR AT 28 X R 2ER (X B o vehicle) , HILEATTDIEH —ANER, KA VIGLE,
AEF HvarFm HMT %,

16.2.3 HEAILA

BATE AR 14T PR, REGUE 5% AR MM TR AR AL ——fF N switch ) — M )
e TR IXMREILES, KAL) “IXAMER ISR SEEI 7, B Rty Lhakdd I 2 i A
TRREREY 7.

WAVE LSRR, AR AL SR 0 RV DA HER M M switch 1) BUAERSE R 177 2
KB, BNy (R B AR, AU R B AR, FEP R di spateh ik, Ml Bl 2R ok ik
PRI R, AEEAESE R switch)y o XIFAES — R fe il 5 I F—— R B rEiE 5
P T Hcdle S A UG FC T B e R s A B A O 3K

FScalalfiEi QUL EL 2= B AE A B Java P AL T B AN BRI TR, (HEE T switchiBikHa iz it
(switchBfECEAHRRT R RSt string#b T #4E) , /RA] DUR R IR HIE LY B & W
e, PIE, Effinstanceof, R PLUEMT switchBE A R#ITHE. XH, BTSN 14. 43P RR
BT ER, BWAZEE— N RExpr, BEAWNTE, 2AZ&BinopHiNumber:

switch (someExpr) {
case (op instanceof BinOp) :
doSomething (op.opname, op.left, op.right);
case (n instanceof Number) :
dealWithLeafNode (n.val) ;
default:
defaultAction (someExpr) ;

XEFJUAFEENFZ. M1 case (op instanceof BinOp) : XA A T QUL 1
1, op— NHREHZE (BEABinOp) , EMSomeExprig e 7 H—"ME; 220, 7
Numberffcase Wit , n#i¥RN T Number BRI E ., MBIMERA T EHATEMBES E. FX
i f-then—elseFRAEH LK, XAzl y e 7 KERESRIS . I T & S
X% 77 BT E AR AT RS 2 SR A 7 e 3 A U IR A A SEEI R i 2R S TR, RIARIRK
KT, AEMRBARENAEE, FESFEHECRILETE T 228000 Uk, A KEE, X2
— PR T 50 (design dichotomy) [, &% STERAM PG L, “FRIAFE”  (expression
problem) IR HI0EZ 4.

AT NSRRI RS 2 ht tp: //en. wikipedia. org/wiki/Expression problem.

16.2.4 FEmMFEERZAER

AT 2t b JavaiZ RPN RORYE, JFERI AT AR MR T R

1. ALz A

Java SHHIREINZ N, HETAVR R S B IVIRE At TR Ex— A,

ArrayList<String>MlArrayList<Integer>MIE{THI RREMFN . XHEHIEZHLE (generic
polymorphism) [IVHBRIER (erasure model) o X—iEFEfLplE —EREE ISITHREFE, A0 TF
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RS, XTLFRIEFE, K REAZ NS EAGE A G2, Wk JavasZ FfarrayList<int>
XFRRAI Az 8, ASARER AT CATEHE 40 e R T S A B M B A r ray Lis t X B, thlna2, Aidixke—
KAarrayList Fesmt L T RE BN IR LS — MR BMEME, tin—4string, &2 —HEHEH
intfd, tbun4az.

KRR EE, RIFRAHAGE ——WRIR T U NArrayList<int >3RI E HE42, B8 M
ArrayList<String>Hf3E|stringXf Rabe, A AREHMArrayLi st HETLIEHFRE? JEHA
F, BREWMPWE, FAN—HEEK TArrayList PNENIBITRMER, JWELLEAIWArrayList
MIEE13FNKR A IntegerM G (ATRABIIRIUEE B FRIC A “in use” FFHEATERER) , &~ intk
R fal s O LFr] AUt TOERERER DD o

C#IEE Y, ArrayList<String>. ArrayList<Integer>PFKArrayList<int>HIEITHFRRTER
W _ER AR RMEEATRERAHE R, W EREE R s T R85 R, XEfF 5 a] DL Bh s icde
AW — N FBAEBRZE G, BRI . P SR EAERN, SAKEE. ‘A

7 EAMAERE ORI EIA R AR AR .

MREE, BALZ AR AR PTIAN, EATRERS () S M SRR R T B2 (R0 R A B st 5 —— i o,
B RZX AT — L m 8 SCHL AN R LB GAE T, Javafi ZRFFEAHANE, JFHXMHAS
FLFN A 22 VM, LRAE T T B S LAY SR REAT 2 A i ok 1 38 B AR

2. RPN iR BR B hn VR RIE T

H M Java 55| N, JZRYEHUERE T M RME . e REE A TR Java 8 HLambdaZS Y L 44 Fh
J7ESI . B R X AT AR T DA Rl B S 80 R HL

Function<Integer, Integer> square = x -> X * x;

WREE —MEHAWAN SR EE, TR BiFunction<T, U, R>, XHEWTRRE -NSEW
KA, UREE ABHIRN, MRS R, A, Java SHIEAIETri Funct LoniXRERIH
B, BARE T T A

I, fRABERFunction<T, R>GIMFRRENMALZAEMSE, RIEME AR RE: R agEd
Supplier<R>IAF|X—HH.

AT KB, Java 8ffjLambdafl KHiARFE T IRATMIgFERE /7, (HAEHRZ, BRM RS IR FAID
RIGEESEF L . ERZMREARWEESH, WATLLA (Integer, Double) => StringiXFEf
KR Java 8HFBiFunction<Integer, Double, String>EABRIFEIREAFIRE; 23, W LAA
Integer => String®/RFunction<Integer, String>, HZEW LA () => String®nR
Supplier<String>. R LIE=>FF5E/EFunction. BiFunction. Supplier, PAKRHAhFH{LIE
B R IE A . FRATA FFEN A Javail 5 AR XY RSt AESE fitScalall 5 A0FE 5 A vl i
PERISER, G JavafliScalafy L IRAT O A 155 P AR g 1.

3. FRARLAZ R

fEJavaili 5+, FrA M RAHE KA, thiinte, #AX M SFEM (CINIA BB 7S, B
java.lang.Integer) ; JEERAHOCAIFRAAARAERBMBFE RN . BINXM X G B THRIH81T
IR, HRX R T e R AT gy R — 2L R P, bhln, A AWTRE M AT 4 Java 8HERAITRE 22
Yn'EPredicate<Apple>, MA&EERHAFunction<Apple, Boolean>HIFa\? FHk L,
Predicate<Apple>RM X RIAEPAT test AN, iR FMEMKIHZ R $2KMbooleans

5tM I, FrERZME—F, Function REgHRXN 2RS4, PAFunction<Apple, Boolean>
A, BRSNS Boolean, MIARMHEIEFK Mboolean. UM Predicate<apple>H
&, FHAELTFEEoooleanifi NBoolean. [FAAFIEIXFEMIAE, FEEEEEMEITETEJavalf 4l
BT ZANEPEED, kLongToIntFunctionfBooleanSupplier, MXNiE—B1nT KEH
. B—MTFMvoidZ MIKIXAE R, void HBEMBMANATAMER Tk, Mvoidsf G bRt
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HFT—Mi, eAAEMNAE - nulfi—X 2N EFERE TR E . 5T FunctionfRFEkTE
B, tbnsupplier<T>, RATCAHATHEMACHEERB LGS N () => 7, Xdb— PR T B 15
HAEAED (primitive type) SXHFEM (object type) HIZERFTFEMFEL. WAMEZHMARSC
SN T BRI B BRI A AR £ n)

16.2.5 XfAZHRIEIRE SR
Java 8H S F=FAIE, BN

o fE KT

o RO B3]

o 5 S
USRI e, 5 e\l (e T e 2 R e, JR A I7E SRR b SRS UL, AR T
F7 Al DU X e A SR, R EARRIE R T 7 o ik, Tl T AR AT o R A7 72 % — 72 () )
BB, SRR ] AN T AT B PR, B SRR AR A AR 2 RWE, TR
B R AR, At T A ek BT, R SR A R 4 B —— iR 7 R T IR (R
—ANTEELATHFHES R, ANit 5 PR T RS E 2 i 0 e e T K AT B
IR B VAL Javarf 2L F SCHLR SRR, 4B SRR AT, tin “RafasE” . Fa

PATER I3E AP T ARIIAE, KRBT Fina l JFRAERIEE X ERZEIXFIX— iR, EMNIGES T ER
BB R . ATER T XM

final int[] arr = {1, 2, 3};
final List<T> list = new ArrayList<>();

RIE SR T BN ER Fare = ..., ANEEIPRMIEBlare (1] =2 A0 AR BALE T BN 10
JaE L T PIREBRAE, (HIFREEIE DA B AR T RIIeER ! KT £ ina LTl SRR
BB RCRAR S, AR TR GG, eIl R — MR 2 2.

IR LB Z U] figf I — 1) e 2 P T B U R AN REAE SO B G5 A A AR H AR I EER, PrLLE R
7 — AR CHT, lilltransitively final, KA TEMII HRRKFE, HIRTLR

R HENZ T B S IE I, RN E 1% 7 Bt ELR BRI U5 1) 2 A RIS A = K.

REERIARIL 7 RTINS BRERATBEN, RAZEE CElEEE BARED WLl
B, B ERREPOE Tl ARAE  IEIRA EATT I RIS S, JavalUfEE, A4ERAT,
IS AN A W B0 Java P B 5 AT AR BUE IO FAL R IT 08 . $FORAG—T5, A& THE — T MERE
(value type) , AHINERMIAE RAEOE AR, A, BRIEEM 1 final REHR BT B, &
U2 B PRI (LI A2 RE W EAT SEOHT o

16.2.6 {HKA

X5, JAT TR PR SRR G B2 5, I GO HMER BN e, 7 B Re A b3
R AR B 5 AT AR, BB G2 [ 191X SRR AN AT R — I RE . FRATI 18 HIAR 2 )
WA AR, Bk, ARAME ARSI 77 SRS — AN S ml . iDL, FRATT2 AN [ (19 £ B2 5 i X 6
I 2

1. AHA%iEBRAIEEN Integerfint—FF L

HMJava 1. IRALIK, Javaili 5@ B & 1 RS T M MIFE G T, IRATRES IRTE 2 R 2 —

T, ikJavail 5 — LR AL TR O SR NI REE R, HAnKE Integer Mint[R4E %)
f, MBS T avadi B SR E AT N VMBS & .
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EANEIELE JFE AR 20, A iERATE B £ Javarh i INComp 1ex 8 J5 2 51 R WRLL ] &, DA K
AR SEOX R R . T3S B complex & THANED, DAl (real) AR
(imaginary) , —HMYREMAIE LW F:

class Complex {

public final double re;

public final double im;

public Complex (double re, double im) {
this.re = re;
this.im = im;

}

public static Complex add(Complex a, Complex b) {
return new Complex(a.re+b.re, a.imt+b.im);

}

AR complexE N TR, Ffcomplex MR MR E T ZHAT X RO BL——H N  add F IR
IEFRAE T4 . BATTH Z KRR PAComp Lex MIfal REHEREA, FATHVFAT IFKH A complex.

KB B BATAEEE - AR, PRI Javail &I, X IHEAT SIS RF . R,
BATABEENL T, “m, RIS L eI - IMHER, Rl EERERREGL; BR
Javarli G R T408 “BIRNr” g FESFIN (X—HARBJava L URATHRRCSA 1), ERefER Lk
I A WA B 4 SR AE T IR, SR REJIRIFAT — s (IR, BT JavaXi i SR KA. LUR I
IR AN HE R 1«

double dl = 3.14;

double d2 = dil;

Double ol = di;

Double 02 = d2;

Double ox = ol;

System.out.println(dl == d2 ? "yes" : "no");
System.out.println(ol == 02 ? "yes" : "no");
System.out.println(ol == ox ? "yes" : "no");

B ERXBACE M RN “yes” “no” “yes” o Tk Javaf®/F A RE UL “ 2 BEMA, FPHA
ARHNE B JE X AT RN Z M HequalsiiAf==" . A, & OEFRANTGELH XA F AT BIRFT
A IX A BAR AT RARAT T AN ARES. 14, SEFhR B ROZREAE Z N, H2l T Aol Mo2 e
X, FEFFSRIEFRIAT G, M==tE5F (FIFEHMERED T X —F XTIk, EER, o FfHpag
5, B R EZEM L (bitwise comparison) , XX % 2BV e K H W2 5] H ELER
(reference equality) o [Fl, B2 WMt T-4a i a8 75 ZOE 70 R A X, FATRENLE R K8
DoubleXf% (DoubleXIZ4k7K HObject) tHFFEIEFIZIE Lo R HT MITIX LT i, Toib &R
BT ST, 58 1458 FER 0T 5 A AL R £ T 1 3B WP T 1

2. EXNFE—ERRBARMERN RRUHARBITRT

RFXA A, A TRV RTT S T BT Javaf gt (1) ARMTHEY), WERAGE fay B4 36
B, RN RER, FrA X RETH YK Hobject: (2) FrARIIHEZIR XY RITIH.

FREMRBRAXFEFIER . JavarP A HFSSRIFME: —JSENRER, EMNEE5EERN TR (FRAEE A
T final REFAHATEMD , SIXFPRBERIRE, 7T DEH==H1TLE; 06 —JRERM, XFpk

AR E RSN, WA S FEFE (reference identity) , fajERHEY B TIXFEE TEv2 =&
N EWERM . X, RATEREGIE P B e VERIZEM T GRS NS 7Rk, REE
15 intfMlbooleaniX KM HARMFIFAMIE) o XFAERR, BRIEH T, AN int B T LR & Ph—
N FAEE TR T AT, == AR X— o mE — Do s o AR &7 E

o AR DLRIX R O T LR A, AN X i AT — e IR AR I HERE . ComplexiE — MM

B F T AR R E; EAIRceH &5 st ruct LAl

SEAh, AESRRAT AR S A 2R, O eI A 51 FFFIE. EI16-151H 7 A3 — 84l
HrpreRo. 120 ANRIR. BEMEKEOFRL. AARERR T — B R e Tk, i
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PairflComplex#l Xt RAKR, A NRRIZE—FERMAAR, XEKPairfComplexlAEHAA

FEE, BIMEXESFRFER T /NSHpairfcomplex, HHARIHZ MMM CAN]SH ASSRIFAHEBNE) .
WG, ERUNA AT RS T R, Ew 2R U M (R — R B LIRS B 2 Z IR E %
), SRR RSEAF IR (RO EE B R 1 2 & A7) -

FOE (et
Complex[] complex|[]
2.4
S
5.2
5.2
1.1
1.1
_1‘8 -
0.7
Pair<Complex, Complex>[] pair<complex, complex>[]
2.4
=0
1.4
-1.8
=03
0.7
5.2
1.1
8.4
8.4 2.0
2.0
5.4
3.0
SN2
1.1

B 16-1 XHRE5EZKA

ER, T EREIEAE S G, a3 E% T LR RO EA AT R A AR AT . R — P complex

BEAENS N D RBULIES 7 — DR, Has ] DR B SRR AT I B [ doub 1 e 8
S (T IR SR 1 LAGALL a7 £7 83 %18 (EH A 7 2R [F145 2, it DAAE JUMFP SEESCANGA, BRI Al
e R IR O AL, WRRAEE — MRKFMEAE A S8 (il — MROKIIANET 254D, A g%
AT CLLGEMI 50 GEMITRD P HEATHAE, ROy — oI R e . REMNEAR Dt
Corf7AE: RIS T — Bk i 480

I SUNEE TIREEMIEERE, DLRKE M2 MNER, #EYihttp: //msdn. microsoft. com/en-us/library/aa288471 (v=vs. 71). aspx.

SIBREALE T ML, (AR F 2 HFEEERESR, REZ TREIZ AR, 5%, KX
BRI B T ol FIZRR, WM (struct) JB AR, (ERSH, /T DAa RN 2 [H i
sicl, ERATREGIRLEN S [fH ]8T —F, EZFRSHAE.

BEABEIER (2014456 H) , Javath O28% T — 4 R HMER A i Bk ixs.

Iejohn RoseZ, “fHAPIRZS” , 20144F4 A WIUERRAS, http://cr. openjdk. java. net/” jrose/values/values—0. html.
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3. BAH. 2., ERB—HMZLAK -

FAIA RS E JavarP SINMERA, YRR EE A A B AN W] 280 GOF A S A HHIE. A7 B o] S At
AT UAE B R, AE SO A 241 Java T4y (972 B ROV BRAR G, PRI R R T
MRARMANZ . BTN RIERREE, FRR (Hinint) MR CRAE A (HlilInteger)
XEEG A Javalz K IHAEH B, A ef4d & Hobject GFREULTI M) |, X T —Fh S,
figp DRI A R (A AT — N R MR R T BT I 1R
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16.3 ESEE&EEHIE
fese H Java ) g PR i K B — IR gt ——fE—

AARZ 1 Java SHHIINA)— RIVFRE; EAIARII AT RE2
A LA 2 AR I IR I R B R AE104E 2 1T, Bl Java SHUBTSIANIZ AL, 1X— & BIRATIE T T Javai

PR IEPTE G . AR A, AT

Java 8B G 7 —MERIFHIAE, WU &N, [HIREA LR
%m%%%%EQEQQhMS%ﬁ%Wﬁ,m%%$%%%@%NT%&ﬁﬁ%ﬁ&hwSﬁgﬁﬁ%
apaSti
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fis A HoAthiE S0k B R

Ay, AT Java 8SHHARK ZAME S RE TR, 2Ol R ERFM (repeated

annotation) . Z¥AYVFME (type annotation) FliEH HARKREIHERT (generalized target—type
inference) . BBt Java 8HRERIEH. WATASW RIDK 8SHIPIFTA NS, WA SR K
NashornZ{ & &4 A1z 4T (Compact Profiles) , KINEAIETIVMAIHRE. KA BEETAHLEMNE
TS HT . WERARX NashormB K IS AT I B,  FRATHEF VR 132 DL N AN BE RN 2, 0 il A2
http://openjdk. java. net/projects/nashorn/Flhttp://openjdk. java. net/jeps/161,
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Al R
Java STEW/N 7 X VEMNLHIEEAT T kdk, 2 508:
o PRELAET] DLE SCE i fE

o fEH Mk ava, ARA] DA SRR e R

ﬁ%ﬁﬁﬂﬁzﬁ’ﬁm%%ﬁﬂ@@*?hmSZ%WWK%%E%MHZ,ﬁﬁ%?ﬁMM%ﬁ%%
iR

Javat FTEM L — Mo P LR BT RCE, PRI INGE BINLE] QER, fEJava 80, A AU LAy
AR o BA)EE, EREMIEIEETCEIE (syntactic metadata) o BT, JEMRLEJUni thEZE gk

FREAEEINE ., FTHZXBAEF, setUp HiEE T eBeforedtiTiEf#, MtestAlgorithmfEMA T
@TestBHATIHME:

@Before
public void setUp () {

this.list = new ArrayList<>();
}

@Test
public void testAlgorithm() {

assertEquals (5, list.size());

}

VERUHGE AT T L5 3%
o TEJUNI 0L R SCoR, R PERRAE HEBI X A0 UIBEE )7 P F B, OB TR g T 1
o VERTTBLE T SCRiH . LM, @DeprecatediEMHENIZ L Tt B R AT A EHER A -
o Javafi PR ESE T LURIGERIC SR, SEEIREG T, SRR R,
o VERRTEJava ol TR IRAT, G TR E AR

A1l HEEER

Z BT RRCAS ) JavaZ i [FRE IR AR SR T A A 22 0K T IXANBRIA, I 0 5 — A AR 2 TRk«

@interface Author { String name(); }

@Author (name="Raoul") @Author (name="Mario") @Author (name="Alan") iR EEMER
class Book{ }

Javafelb i FIFE 7 573 28 i — et vk gead iX — Rl o /RPT AR B —ANBT R, cB & TIRFHEER
FIEMAUEH . X PRI R R

@interface Author { String name(); }
@interface Authors {

Author[] value();
}

@Authors (

{ @Author (name="Raoul"), @Author (name="Mario") , @Author (name="Alan") }
)

class Book{}
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Book KM R ETEMAM AR . X Tava ST MARA EREERIX— RN R A, P —Rfjs, A
IR e IR . BUAE, WARARMEC B RVFE SVEM, (R0 LA TC BRI — R B 2 AR — RS R 7%
o EHBNEARERNT N, IR EE U ZOR AT E R EM .

AR —NERER

R MNEMAE BT AR TR R, (R UERME . (B2, WERIRSEFRTE AR 9 3R AL,
WA EM L TAE, WHNZEM AT DER . NIRRT ZHRAT P P IR

(1) ¥iEfEbrid NeRepeatable
(2) $RAE—NEMIALS

NI R T W @ Autho r I FRME NPT EE B A %«

@Repeatable (Authors.class)
@interface Author { String name(); }
@interface Authors {

Author[] value();
}

SE T IRFEIE X2 )5, BookZKAI LLEIE Z A eAutho r{EMBEATIERE, W1 F k.

@Author (name="Raoul") @Author (name="Mario") @Author (name="Alan")
class Book{ }

I, Book A NMEM T eAuthors ({@Author (name="Raoul"), @Author (name
="Mario"), G@Author (name="Alan")})XFERIJEAT 7M. FTECL, AR AR A LSS B
SRR RE, ERRAL T JavafE P R 2 BRI B VSR TN EE . N T B AR S O T VR AT O R R —
M, FERSHE R — NERRT . Java APIF[fJgetAnnotation (Class<T> annotation-Class)/f
RS RERITRIRBIEAON TR . WERSERRE A 2N REON TR, %5151 [B] 2R 2R — A
e 2

BAIAGE—F TN, Fclassiéfit T —/M#ifflgetAnnotationsByType /1%, B LA
HEHIRATHE L Mo B Sy ff . boan, R0 DUME T X FEFT BN Boo kR T Aut ho r i fif:

public static void main(String[] args) {
Author[] authors = Book.class.getAnnotationsByType (Author.class); —iR A=A EZEFAuchor 4 R
Arrays.asList (authors) .forEach(a -> { System.out.println(a.name()); });

}

X BACHS IR TAERIUE, B iR E RN E A S BT R RIS . ST 58t B O 7 vk 3
KYEEE 238, A LlZFEhttp://cr. openjdk. java. net/ abuckley/8misc. pdf.

A 1.2 RAEIEMR

MJava 8H1G, EMOERENH AR MR, XHEAEiEnewlERF. RMUEH . instanceofiE&E. 2
HEMZH, L RimplementsMthrows{h). XH, AT T A1, XMFIFHEM NString
25 Ename NEEAZS, ATLAFRATEH T eNonNul 1% Hdk AT/ :

@NonNull String name = person.getName () ;

S, PRAT LAY B 1) e B SR A AT AR«
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List<@NonNull Car> cars = new ArrayList<>();

R A LAY ? SGbr b, IR SERRE AR AR T RA TSR 47 900 . XA, @it
E— T HBATT Ui fRgetName MR AT, carsHIR AT REEIETHE. XMW HHE BRI AR
HROASHAT & R R

Java 8IFARIGMLE 7 MV ARECE —Fh T HRELITAERD FH 7 SEH BT BAUEREE 7 —FIhRe, /RMEH
TR DA F R I fEE . SEEig, XM BIEfFE— 2 NChecker FIHESE, & LT 2Pk
RIVEME, AR EATIR AT DA R ARG A . WU LB, ATV RE B ERIERE, HbbEEN:
http://www. checker—framework. org. J&T7EAAGH [P A A FVEMEIE 2 N2, AT LA i)

http://docs. oracle. com/ javase/specs/jls/se8/html/jls—9. html#jls-9. 7. 4.,
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A.2 EF BirRAHEW

Java SHHZ B BE K HEWTHEAT 71958 . MSVRA Java 82 BIRAS S HENT O LU 3R T . Ehd,
Javar ) A ikemptyList A ikE XIR:

static <T> List<T> emptyList();

emptyList JEMH 7 RMBHTHATSHAL . IRAT MR N HXFEOIZRA S HER > i 3Q i R A AT
BRI -

List<Car> cars = Collections.<Car>emptyList();

At Javath o] LHEWHZ RS0, LT i A AN T X BARARD =2 S840 1«

List<Car> cars = Collections.emptyList();

Java S AT, IXFMEWHLEIME TP BT (RIEFREED , B —ZERRRE. i, Fx
ol LRI AS KT BE 5E FRHE T -

static void cleanCars (List<Car> cars) {
}

cleanCars (Collections.emptyList());

PR8N IR R -

cleanCars (java.util.List<Car>)cannot be applied to
(java.util.List<java.lang.Object>)

NTBER A, RR BRI AT R AR — N B U R S 4.
Java 87, HARKRBGIE AT IEALIERNSH, HILIRA R ER AR Az S

List<Car> cleanCars = dirtyCars.stream()
.filter (Car::isClean)
.collect (Collectors.toList());

BT IXBARY, FRATREIR TG M T %), E2fEREJava ST SREISGHLLIR R R E—4]
Collectors.toList () BiREEMIAEN TIE, ANHFEHRSHCollectors.<Car>tolList () X4 E
ZIARRS T o
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B.1 £5&

Collection API7EJava 8+ KM HRE SN T, RAICLIEBATI6THT T AHE. MR, Ktk
25N, Collection APLIEH — M/, AW w2 EHlifit.

B.1.1 HAhFHER ik

Java APIRIBIHENIFE R ERAIN L, NES B OSSN 7 200 k. XESH kR e 4
BIHERB-1H T,

KB-1 HERMEOPIIKITTIE

F/8N IR

getOrDefault, forEach, compute, computeIfAbsent,

Map computeIfPresent, merge, putIfAbsent, remove (key,value),
replace, replaceAll

Iterable forEach, spliterator

Iterator forEachRemaining

Collection removeIf, stream, parallelStream

List replaceAll, sort

BitSet stream

1. Map

Map i H AR EROK, BN T 28 7575, M I e 75 72 56 E A0 (R 3 e Map h 10 it . B,
getOrDefaul t /7 il LLE e BLAEAS MiMap /& 75 60 5 45 8 SRS AT D i B RMap Hh A AFAE IR RE
fosmiss, VR DRt —NERME, TTEE R IEHZBOAME . EHZ AR Java, ZSCPX—H ), /RAT
BES 0T g X B

Map<String, Integer> carlInventory = new HashMap<>();
Integer count = 0;
if (map.containsKey ("Aston Martin")) {
count = map.get ("Aston Martin");
}

BT IMaptR 1 2 5, AR A w5 B it g 5 — 1T AU st R SE X — Zhag, AT

Integer count = map.getOrDefault ("Aston Martin", 0);

TR, XA AEBA BN I A A2 b, W SR St i 21 1B A, IR A% iR R A SR AR
BUERIERME

AR 7% compute I fAbsent, XANTIEES 4R MRACIZRN B 2R 2RI . B
HRARH T A A Ao b, BRATVRBLIR T EEAA I R st TN B S . XA =T, 4

b
A
il
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R AL RAFF AN, ZFARA T ZERRRAHAT R BRI A 1

public String getData (String url) {
String data = cache.get (url);

if(data == null)({ AR TR DA
data = getData(url);
cache.put (url, data); IR B BAT G AF, AT I W I, KA M Map BT 247, ARG AT

}

return data;

XBAUY, ARBUER] LLE I computeI fAbsent HEEMFEHRII 77 :0SE3,  ARRS A0 s :

public String getData (String url) {
return cache.computeIfAbsent (url, this::getData);

}

AR )y, FE RN A AR RETE Java APTIE 7 SOtk BN, i,
ConcurrentHashMaptli#f /T 7 88T, $&4E THME. FRATSTEB. 2151k,

Ilﬁigéﬁﬂﬂfﬁtég%http://docs.oracle.com/javase/S/docs/api/java/utiI/Map.html°

2. &&

removel £/7VER IS TR MBI TR, TR, X—ESRATEN AStrean APIH 42
B filter HEARK—FE. Stream APTHFHIfilter HIESTF=AE— IR, X L A EHRIRR

AT AR,

3. FE

replaceAl LFVES AR IuRmPATRE ERME, IFHAEMERERiZTR. BRI

Stream™ Fimap HiEAEEFALL, ANidreplaceal 1MEMFIRFHICE . SR, map itk ERCH T
TLE

tetn, FHXBARISSITENHH (2, 4, 6,8, 101, BFRFIERP R RS T

List<Integer> numbers = Arrays.asList(l, 2, 3, 4, 5);
numbers.replaceAll (x -> x * 2);
System.out.println (numbers) ; —ITEN S (2, 4, 6, 8, 10]

B.1.2 CollectionsZ
CollectionsZKOAFMAE TIRKAIM I, R EEFEBIENEIRBIES. Java 8HE XHE T —/

JiF, ZITER CLREIR RS [P 2R A EE & 2 FNavigableMapiiNavigableSeto
Britz 4h, BiL5IN T checkedQueue 515, 1ZAEREI—ABAFIME, v U EHTIIERAE .

B.1.3 Comparator

Comparatorf NITE RN A T EIN T EMEES k. K] U 33 R A A RIFRS Tk
Comparator.comparingiR [l —/ComparatorX¥f %, iZX RIEMt T — A efEo] IIREHE 7 =it

BT A S T N IX L,
o reversed— X Yl ffIComparatorXf Z AT FHEF, FHIRFEIHT Z fG#Hi M Comparatorf 4.
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e thenComparing——X4H M G ER, REMEH 5 —AComparatori#ffT L fIComparatorif
Ko

e thenComparingInt. thenComparingDouble. thenComparingLong——iX$7 kM) TAES
A MthenComparing JiikZRML, AL E AT Ab FE bR U2 RE ) At 0 S Le BEACKLHE R A (3 70t BT
ToIntFunction. ToDoubleFunctionflToLongFunction) Hl.

WA T A T X A

e comparingInt. comparingDouble. comparingLong——EMIH T/EH XM comparingds
8L, AEHZSZ 1) BR ECRE B X SELE BE A H R (4B BT ToIntFunction,

ToDoubleFunctionflToLongFunction) o
e naturalOrder——XfComparableXf R iHiT HAHT, &R[F—/Comparator¥f 4.

e nullsFirst. nullsLast——X X RAIET I RBITHE, RATLHEES TR (null) HLIES
X5 (non—null) /PNERE LLIEFXTH K, RIEMEZ—Comparatorf4i.

e reverseOrder—flnaturalOrder () .reversed () FEHLL,
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B.2 FK

Java 8FGIN T 2N 5IFRMRITER . B LHM LR IATH, BAER TR Rk, Hoh—14

MBI ERN AR CompletableFuturess,

BRUEZ b, AT LA SRR, o, ArraysHLE SRR RARIE T . RATR1ED, 3470 iy

X, BATEERSjava.util.concurrent .. atomicB I EHBIFIL. XAEMEE D REZ 4L
PR T4 & (atomic variable) . BRILZAb, EATE ST B ConcurrentHashMapZRITEHT, B X
BTN

B.2.1 JRT#HAE

java.util.concurrent.atomicBfEME T ZANEFRAATEAERZE, WAtomicInteger Ml
AtomicLong, HBﬂ]iﬁﬁ%*ﬂ%%ﬁ@ﬁ%f%f’Eo IXEESRAE Java 8¢%ﬁiTE§E@7‘5&§%c

. getAndUpdate——uJﬁ%fﬁ)ﬂé’ﬁ%ﬂ"]ﬁﬁi%%ﬁ%ﬁﬁ@’ FFIR (A1 AR B8 7 Hif IRIAE
o updateaAndGet—— LU ¥ SN 4 € N E B 4aiE, FHR A 2 ERME.

* getAndAccumulate——LAEF77 S48 I T7 2000 241l fe 45 € B HEAT S0, JF IR (A1 22 5 22 Hif )
fH.

e accumulateAndGet—— AR F NS &K RN L0 LA e WETER, HFiREEBTE L ER
1.

NI A 10T BLR 707 A AN B B R R A — AN IE. C(Lbanto) . JF
KA BB E N H TN —A.

int min = atomicInteger.accumulateAndGet (10, Integer::min);

AdderfllAccumulator

ZEREME S, R AL TR KT HoERE, BRI EE (b, FEgiHEm E
TXH) , Java API RS #HERRE KRFEHHFZKLongAdder. LongAccumulator. Double-Adderlh
MDoubleAccumulator, JEEBEGAE A BT IR FIRM . XEH PIRIERIT Z W5 RE T 35

KR, ] DU Sothjlob 2652 (/] (1) 35 4+

LongAddrflDoubleAdde r L FMVE#EAE, M LongAccumulatorfiDoubleAccumulator Al PA#
MG ITiEREZAME. ki, vTRUME T XS LongAdde rit H 2 AMA K S,

RILIEHB-1  f#HLongAdderitHZ/MEZ A

LongAdder adder = new LongAdder () ; —FHBINIESS, VI sunfEfE H0
adder.add (10) ; —TEZ AR LR AT IEIZ 5

/.

long sum = adder.sum(); ——FFEA %43 H s umFI{E

i, R MG FHIXFEE A LongAccumulator SEH RFEAITNEE
RIZEHEB-2 fffLongAccumulatoritE L /MEZ M
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LongAccumulator acc = new LongAccumulator (Long::sum, 0);

acc.accumulate (10) ; —TEJ IR R FE R Bt S
// ..
long result = acc.get(); ——TERAN 215 45 R

B.2.2 ConcurrentHashMap

ConcurrentHashMapZ&f 5] A KR T+ T HashMapBACALIFEE, Hi5] AfIConcurrentHashMap
SRS FAEE K. ConcurrentHashMap foVFIF R MBEHAT B AT SE 3 e 4E, RN E A S 804E
SER IR Ar B, DRIk, A —FRikRE, BRI A HashtabletbieR, ©HA &R E
fit.
1. MEE
NTEGEEMRE, EXfConcurrentHashMap ) NS EE 45 /AT R . AE LR, maplI2k B SHA7
TERRTR, ARPRSEA s A A TV ). (HAS, R K ERIR BRI A, BT EHListSZIR,
CEHRERERENO (), XMEN THEESEN. Elava 84, M THEME, EIISsiSmE
HEFF# (sorted tree) , HrEEE W EGHIFME AR GEFMRIEREIE N0(og(n)) « 1E
B, XM R A s R LR (BBinstringBi#E NumberdS) B A AIRE R 2E
2. RyEE
ConcurrentHashMap 3 R =M F4AE, X LR AR 2 B 72 T B W ARAS

o forEach——XJREANAE X BEA T4 2 A E

o reduce— A ERIREHBRE (reduction function) , FFFTA IR X & H— 4580

o search——X & —MEEXPAT D EE, BB RETIREME N — M EESE
DA B — PR E A SRR DU R, B2l . fH. Map.Entryld SBE X 1 e %L

o fEFHBAE M EAE (forEach. reduce. search)

o fEHHMEAE (forEachKey. reduceKeys. searchKeys)

o [FAEREIE (forEachvalue. reduceValues. searchValues)

o ffifMap.EntryX R H#EE/E (forEachEntry. reduceEntries. searchEntries)

HEE, REEEASKConcurrentHashMapPPRAES B8l BENIR SEETIREF X w7 #/E. M
FBX L E IR RO RO 0T, Bl oot &, Ere vt S fE R A AR, A A
Britz 4h, IRTEENXEEAER € — /MR RE. WREL TG Y HimapfI KN N TR FIBE, #ES
T 4T o A B 1 5 T AR i i R IFAT « M Long . MAX VALUE W E R 7 DL ZRFE R AT
(e

THIEANMFH, BAVMEH reducevaluesitFK HmapH )& KAE :

ConcurrentHashMap<String, Integer> map = new ConcurrentHashMap<>();
Optional<Integer> maxValue =
Optional.of (map.reduceValues (1, Integer::max));

HRE, Xfint. longfldouble, EfIfreduceBlEHA NE (ilreducevaluesToInts
reduceKeysToLong%s) o
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3.

ConcurrentHashMap%Tﬁ%ﬁET*/I\%ﬁﬁlﬂjiﬁi, %ﬂqmappingCount, Euﬁ%&aﬂlongﬁﬁmapﬁpﬁﬂﬁﬁ
PIEH . BAINAZR B XA L, MARENsize 5, size MIEREIFIEA Nint. XEFA
WS 2SR T B A2 A nt TCVEROR 1

4. BEEUE

ConcurrentHashMapZRib i it T — N4 AKeyset I 1%, Z7ikLhset B URA]

ConcurrentHashMapE"]*/l\Wu (Xﬁmapﬁ@ﬂ%aﬁ%fiﬁﬂﬁ:iZSet*, RZINR) o AR AT LLAT B () &
A inewKeySet, HiConcurrentHashMapfllE—Set,
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B.3 Arrays

ArraysEfeft T AFKESTENS BEHBAT B DUE, B3 7TIUASEITT S CENA R EE
AR .

B.3.1 f¥#fparallelSort

parallelSortJiiker LAIF K B 77 ot 48 € M BT HE T, UReT DU BRI, o m] DO B 5
%)‘(%%UE@Comparatoro

B.3.2 f#HsetAllfllparallelSetall

setAllfllparallelsetAl 177k A] LLLABUF AOJ7 s AT AR A7 50, A SR AR e B0t S — e
ANME, SR ERA TR R IT I E . R BIERZITR RG], RENZR S TR M AE. BT
parallelSetAl1 R EIFAMAT, FrASRHERIRRBOL ARG AL MR, wlinss7 5 M ES 135 th /v 4 1K
FEo

HGIRL, ARAT LM setAl L5 iRAE S —AMENO, 2, 4, 6, --HIHAL:

int[] evenNumbers = new int[10];
Arrays.setAll (evenNumbers, i -> i * 2);

B.3.3 f¥#fparallelPrefix

parallelPrefix yVERIF AT, R SR B — B3R AR 750 45 Bl A s st AT R
o R EXBAUD, REBRIZMAER—L{E: 1, 2, 3, 4, 5, 6, 7, -

RIZE8B-3 ffiflparallelPrefixif kKt BREH TR

int[] ones = new int[10];
Arrays.fill (ones, 1);
Arrays.parallelPrefix(ones, (a, b) -> a + b); ——onesMEMNELIL, 2, 3, 4, 5, 6, 7, 8, 9, 10]
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B.4 Number#fIMath
Java 8 APIXfNumberMIMathtdff T 2, ReA 1IN T Hr Ak,

B.4.1 Number

Numbe rZE T ) VR0 T o

Short. Integer. Long. FloatfiDoubleZ&#fit TH#& 7 iksum. minflimax. 7EZESEA/ 4
reducef®{ERT, RCOENITIXELT V%,

IntegerMLongZ$Efit T compareUnsigned. divideUnsigned. remainderUnsignedfll
toUnsignedLong Hi£E KA TLIT 54

IntegerMLongd S ARt T H A TikparseUnsignedInt fllparseUnsignedLongl R iR
*ﬁyﬂ%ﬁﬁ%intﬁ%‘long%iﬂ o

ByteMIShort Rt T toUnsignedInt MtoUnsignedLong /i kil il ER/F 5 G S AL N
intB#FH long2ER, B, IntegerEIIEWILME T EFA T, toUnsignedLong.

DoubleflFloat Bt THE T kisFinite, AU ESEEE NG RE S

BooleanUIEIRML T & iklogicalAnd. logicalOrfllogicalXor, HJUATEPINooolean
ZEPHITand. orflixor#fE.

BigIntegerZiEfit TbytevalueExact. shortValueExact. intValueExactfl
longValueExact, HfUJ{%BigInteger%ﬁE"Jﬁ%?ﬁ%?’\jﬁﬁﬁﬁ/‘]%m%ﬂo Ak, RIS
HHERMER, HiEasEEARR.

B.4.2 Math

W Ma th VAR I Y, Math 8424t TR E v D R R . SCRFX — R
AHEFHintMlongZ i JaddExact. subtractExact. multipleExact. incrementExacts
decrementExactflnegateExact. Ah, MathISiBHis T —NE& Tk toIntExact, ALK long
EFH N intH. HALRIHIE N FEFEFES VA floorMod. floorDivAlnextDown.
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B.5 Files

FilesIi 5 NTEH ISR, RBLE R DU S B 2B . SR5 = hR B W i & 7 ik
Files.lines, M%7 EIRA LACLERT7 sRBBOCHF A AR, IR EAE S —ANAt. Bbhh, f 29k
WA IS O 0] DA R

e Files.list—— M HIEE BRPIAKZHMBNStream<Path>. X MFIRAZILEIHEE K.
BT AR IR 2y, AeEA S AR PRI H &b, XA EAERE A .

e Files.walk—FfFiles.listALEAL, EWERASHEHZKTEXEN
Stream<Path>. ANLIXANFIERZIBLIAN, RATLBEEBIHMRE . FE, 2D 2R REREI
AT

e Files.find——iBiliHHIE I — A H ZERBIGF A KM% H, FER—Stream<Path>X}
%o
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B.6 Reflection

AR &Rl Java SHEMHLHIJLN 1. Reflection APTIZARALER 2N T SCHEIX L AR,
BrILZ #F, RelectiondZ I 7 — N FIE 1 o] AE W 7 VAS50E B APL,  bhan, PRILAE AT A B
Hfjjava.lang.reflect.ParameterB B M TIESEI B RRAUBHTT, XAZEBHH

java.lang.reflect.ExecutableRF5|H, Mjava.lang.reflect.ExecutableldH KEAIH
I8 R HCL ALK
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B.7 String

StringRBHHIE T —NiETE, LM join. RAMCAEHEMIIRE 1, e U2 RARZ4
TSGR . JRAT PR N XA E

String authors = String.join(", ", "Raoul", "Mario", "Alan");
System.out.println (authors); ~——Raoul, Mario,Alan
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Efé% C anf BAFF K 5 AE A — N _E AT 2 Tl

Java 81, WA — MR KH (BATRERHCRHD) RIRYE, (RN, X ERAE—IRKIRER 2] — S b B 4
o PR, WRIRKE 2 0 P R — AN, SR A A, IR N AR 57

java.lang.IllegalStateException: stream has already been operated upon or closed

BARM BB Wt (HIRA AL H RN &5 Ay B R R SRE 2 N5 R B, RATRES H — Nk
MrHE S, SR IRAILES. 7. 37T R FT i g AseE, A RIEEA R — DRI E 2 N . B3, RIS
é’%iﬁ%i%;ﬁ*ﬁ%%, MAZFRAT AT B 62 FH T MR M AN 7, IR BB et “1ER” MRk
YR MEE.

ea)iEul, PRAE—XMERR A Z M anbda Rk K. N TIARX—HbR, MRFEE—AforkBAMHTT

B, XA RIS AN F R A S AR S O R R BE LA R B T BT IX SR A, AN R SR B
174 B is FAF N R 45 R

ANFEW R, XL H BTIL R A 1E Java SHTRSEI S fit. A, AR NIRER—FI7%E, FH—A
BAIAPTY, Bispliterator, JH/REMERSSERS, 48BlockingQueuesfIFutureskEIix

— KA.

12'—(%52‘&?5"5{[\% S22 FPaul Sandoz[f]lambda—dev#l {441 #http://mail. openjdk. java. net/pipermail/lambda—dev/2013-
November/011516. htm] $2{E IR v 7 % o
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C.1 EHIRK

BIRFIE— N LR R HBAT S N EAERIRCR, IR B — i 2 & — /N StreamForker, X
NStreamForker<W R UG HITFIAT B 38, FIHIEm Y EARTT Gk LE 8 X ARE BHAT I & FrielE. R4
BE NHIXEANAY,

RIGIFRC-1 € X —AStreamForker, fE—/Ni AT ZANHAE

public class StreamForker<T> {

private final Stream<T> stream;
private final Map<Object, Function<Stream<T>, ?>> forks =
new HashMap<>() ;

public StreamForker (Stream<T> stream) {
this.stream = stream;

}

public StreamForker<T> fork (Object key, Function<Stream<T>, ?> f) {
forks.put (key, f); A P — A L 1) R AT 2

return this; —IR[Elthis MIMTERIE 2 RS FH £ork 7V
}

public Results getResults() {
// To be implemented
}

KM fork TIEER NS
o FunctionZ ¥, EXNPHATIE, Rt NRETIXLEBRAEGE RIEM AL,
o keyZ B, B ERAT IBSERIEREE R, IR at/ ot 2B — AW B HIMapH

fork kiR ElStreamForker B &, Kk, RA7 L & 2 M EEEME —DNRKE. BIC-1ERT
StreamForkeriy )& i) EHAH,
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fork(kl, Al) fork (k2, A2) fork (k3, A3)
StreamForker
i
forkl fork2 fork3
s v v v
AT
AL | pH a2 | v H A3 | MH
resultl result2 result3

K1l resultl

#E0 K2 result?

£

K3 result3

K C-1 StreamForkeriffi#

R LT AR BT =R AR, X =M EREEE = MRS AR, StreamForker & /f
JE G IR, IR E N =AEIA . I AT DL AT R R AR AT = RhRAE, X R BOEAT 045 R
HI L ST R 5], A SIAAFIL R IMap.

FITA B £or kT IETR I HRAE F AT #0218 id ge tResul ts T VLRI ALK 1, 177 R Al —/ Results
PRSI, AR LT

public static interface Results ({
public <R> R get (Object key);
}

R ARG —NIRE, ARAT LR fork AR ke y X GAF NS EE N, Trih iR B X W 45
((FEE

C.1.1 f#HForkingStreamConsumer:LIResultsfEO

Pra] UA N7 e BlgetResults ik

public Results getResults() {
ForkingStreamConsumer<T> consumer = build();
try {
stream.sequential () . forEach (consumer) ;
} finally {
consumer.finish () ;
}

return consumer;

ForkingStreamConsumer @B SEHL T AITH € X ResultsfEZ O fMCconsumer M. FEERATHE—TH
e sy, B 2 FEAMES SR FIIGER, B el KB £ BlockingQueuesH
AP, BlockingQueuesEEMIEN fork VAR IIRESZ —8UN . R, FRAOVR AR AN IE T2
T AL ER Y, Ak, GnRARIE— N R EHAT forEach /5, B HIITE BT BERLAS A2 MU Hi gk 18 N 1 A
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I T o finish HIESTENIIRIR BIEAFFA TR R ZTI CAER A H 2 FELAFFIICE T - build
FHETEEATEI#EForkingStreamConsumer, VHEMAEIESZ N HKILE R,

RILIEHC-2 i HbuildjiEf#ForkingStreamConsumer

private ForkingStreamConsumer<T> build() {
List<BlockingQueue<T>> queues = new ArrayList<>(); — O R BAFI A R FIFR,  E— AN BB R — MR
Map<Object, Future<?>> actions = — TR E R S B S AL R Puture Z AT LG
forks.entrySet () .stream() .reduce (
new HashMap<Object, Future<?>>(),
(map, e) -> {

map.put (e.getKey (),
getOperationResult (queues, e.getValue()));
return map;
by
(ml, m2) -> {
ml.putAll (m2);
return ml;
1)

return new ForkingStreamConsumer<>(queues, actions);

RIGFE RC-2v, RERGE T RN EIF EBlockingQueuesHHIFIFR . B, REI#ET —
Map, MapMIBEHLRIRER T H TARIRAFERENSE, HEEEFuture™, Future P EE T IXLEHAEXT
ML R, BlockingQueuesHF|RAFuture i IMap & #iftifiZi ForkingSt reamConsumer
FItiE . BN Futurefl il getOperationResul t FEGIER, IEHERIIT,

RIZERC-3 fHfgetOperationResult TiEAl# Future

private Future<?> getOperationResult (List<BlockingQueue<T>> queues,
Function<Stream<T>, ?> f) {
BlockingQueue<T> queue = new LinkedBlockingQueue<>();

queues.add (queue) ; —BlE—ABAF, FE A IR A B 512K

Spliterator<T> spliterator =new BlockingQueueSpliterator<>(queue); — i —" spliterator, ii}JifA%|
Stream<T> source = StreamSupport.stream(spliterator, false); BN, FspliteratorfE NEHEIE
return CompletableFuture.supplyAsync( () -> f.apply(source) ); AN FutureX R, LR 01 EA

Eal

s

getOperationResult FiESOE — N HfBlockingQueue, HIHBMBIATIIFIE . XARAFIL
WIS — i IBlockingQueueSpliterator %, Ja# & MERZENSpliterator, B2l
DI B AF R RN T 3R AR RSB 23X 2 a5 20 1)

PN RAROIE T —NMIF A Zspliterator# AT, WARSEIE— N FuturefEii LHAT HEAMR

T B BAE IR AR, KB FuturefffCompletableFuture B —/NM& L) Hikbl&,

CompletableFutureSHl T FuturefEH. X&Java SHEI A —NZ, BATEZELLFX & T
P4

C.1.2 JFRForkingStreamConsumerfliBlockingQueueSpliterator

AR BRI IR TEELI, oHl R EE MForkingSt reamConsume r
BlockingQueueSpliteratorZs. FRAILAH NHIH /7 LRI -

RIIEHC-4 SLPlForkingStreamConsumerds, NHEININALHE L ANBASI TR

static class ForkingStreamConsumer<T> implements Consumer<T>, Results {
static final Object END OF STREAM = new Object();

private final List<BlockingQueue<T>> queues;
private final Map<Object, Future<?>> actions;
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ForkingStreamConsumer (List<BlockingQueue<T>> queues,
Map<Object, Future<?>> actions) {

this.queues = queues;
this.actions = actions;
}
@Override
public void accept (T t) {
queues.forEach(g -> g.add(t)); L I I (4 7T R AN 2 A BB A

}

void finish() {
accept ((T) END_OF STREAM); G — A TCRIRMBIBAGF, RINZRE AR LR

}
@Override
public <R> R get (Object key) {
try {
return ((Future<R>) actions.get (key)).get(); SR Puture SEMHICITHE, IR Bl AR SRR IR AL T

} catch (Exception e) {
throw new RuntimeException(e);

}

EANKIESEIL T Consumer flResults#EH, FHRAEMANEIH, — MERIHBlockingQueuesd ki)
I, H—NREPIT T HFutureM i IMap s, BATRRIZ RS IER EPAT IS FhERE.

ConsumerfZ MK SLHlaccept Hik. XH, BMForkingStreamConsumer#EZ MM —NILEK, ©
M ZIC RN INEIFT A fIBlockingQueues . H4h, HMELGR I FTE TR AR IR T A S5,
finish HESKBHEE —NICRBITEBY]. BlockingQueueSpliteratorshll /& XATCRE &
HIEBANS A A FELE TR T .

ResultsiZ O T EELHget . —HAMEER, get FiEhaPFEMap P HERIIKIFuture, EHTALE
&5 R IR

&G, WL EHIT RSN REER S N —  BlockingQueueSpliterator. &4
BlockingQueueSpliterator#liFf —/MEMIBlockingQueuesf5| A, X/"BlockingQueuesi&
HﬂForkingstreamConsumerfEﬁch"J, PRA] LA T TH X B B AL ) A ik S B — A

BlockingQueueSpliterators

RIIEHC-5 —NEJBlockingQueuefitBl it ESpliterator

class BlockingQueueSpliterator<T> implements Spliterator<T> {
private final BlockingQueue<T> g;

BlockingQueueSpliterator (BlockingQueue<T> q) {
this.qg = qg;
}

@Override
public boolean tryAdvance (Consumer<? super T> action) {
T t;
while (true) {
try {
t = g.take();
break;
} catch (InterruptedException e) { }
}

if (t != ForkingStreamConsumer.END OF STREAM) {
action.accept (t);
return true;

}

return false;
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@Override
public Spliterator<T> trySplit() {
return null;

}

@Override
public long estimateSize () {
return 0;

}

@Override
public int characteristics() {
return 0;

}

KBS SEIL T —>spliterator, AREIHFARE XWATYIIHAIHNS, ORI T AIRER I 5E fE
J1. HFREAER, et EHtrysplit ik,

H T ok T GE A Z AR 2 /b4 T3, iblestimatedSize ik IRk EMEATA & U E . Sk
— i, BTAREA KBTI, B LUK 5 5 54 RIAL

XL BB ET-20 5 spliterator FAERT4H4:, Ritbcharacteristic ik [H0,

ﬁﬁiﬁ@qj%@iTimﬁ@”ﬁ—f?ﬁ%tryAdvance, HE}\}\BlockingQueueEPEX?%El RMAIICE, TMIX
R RYIHForkingSteamConsumerififill. fk#igetOperationResult ikl &#Spliterator[d
FERTTE, R R WA A — DA BRI kA% 18 45 Consume r W R (TR EEPAT IR B 1A S
BAEH LA fork HIEAMD - tryAdvance FiEIRFltruell AV H T IEE At R T EAE, HE
BRIHForkingSteamConsumeriis MR NT R, RUIFIh C@RAE 2 FHELH TR 7. ElC-
2f8/R8 T StreamForker & H M) @B ) HER .

StreamForker ForkStreamConsumer
q3
HE e [D:Cq_z_“ .
IET O—M="" |
key2 | £2 - L e i
keyl | £1 - ! |
T
ql q2 q3

£ i
J2 2 F

BlockingQueueSpliteratorl BlockingQueueSpliterator2 BlockingQueueSpliterator3

Kl C-2 StreamForker X HETENIHiELL

XiE EJ:%EI"JStreamForkerEP@/E\\*/I\Map%W, LR RIE R E TR EPAT R, X
FE B ER MRS . AL ForkingStreamConsumer AR —MEAFE IR G435 7 — A5, &
B T TR S K BX L RA T

B iB0, B—BSIEA — 1 BlockingQueueSpliterator \BAFIHHEEUIG 2 AF N &S Ab B

Pk w5, HIEGRESIOEFENR, W EANSEUL SRS N EE R, PATH N AEE. &
W, MRELLU T StreamForker ATA A, WTPLTFIE TIET -

C.1.3 J¥StreamForkeriz T 3Lk
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A s streamForker M FIEE4 % h E L MImenudli Sy b, X EREAT —LE b8, a5 RAA )
KA (dish) Ji, FAVELIFAR 77 KPATVIRA R RO, ACRHE a0 R s XOCHIER T LU S
Ol ARABZAE R HE S5 RN A AR, HHCRNERE, IRINAEREIEE, RSN
RN IR LESERHEAT 702K

RILIFHC-6 FfstreamForkeriaHF 5Lk

Stream<Dish> menuStream = menu.stream() ;

StreamForker.Results results = new StreamForker<Dish>(menuStream)
.fork ("shortMenu", s -> s.map (Dish::getName)
.collect (joining ("™, ")))
.fork("totalCalories", s -> s.mapTolInt (Dish::getCalories).sum())

.fork("mostCaloricDish", s -> s.collect (reducing(
(dl, d2) -> dl.getCalories() > d2.getCalories() ? dl : d2))

.get())
.fork ("dishesByType", s -> s.collect (groupingBy (Dish::getType)))
.getResults () ;
String shortMenu = results.get ("shortMenu");

int totalCalories = results.get("totalCalories");
Dish mostCaloricDish = results.get ("mostCaloricDish");
Map<Dish.Type, List<Dish>> dishesByType = results.get ("dishesByType");

System.out.println("Short menu: " + shortMenu);
System.out.println("Total calories: " + totalCalories);
System.out.println("Most caloric dish: " + mostCaloricDish);
System.out.println("Dishes by type: " + dishesByType);

StreamForkerf®fft T —F i I {E. S5HRBIIAPT, 'CREGE I, FERHEEAS ] AT HEINAS [F] ) 15
PEo XSGR LR E AR ETE LR, ] DA R 77 bRl BN 5, FRAr ik £efd
stringfI A . WRIREEELZ PR FEHDM, "JLlHSstreamForkerfigetResults ik, fill kT
HE SUEAE T IAT FHUEStreamForker.Results. Bﬂ?ﬁ%fsﬁf’ﬁﬁ’]?ﬂ%ﬂi%?ﬁu%ﬁiﬁ’],
getResults LML ZIRE, AERTENBRIETR, EIERPATERARE.

YRA] LB M St reamForker . Result s$Z LB PR IR @ B E RV IS A E R4S B . a0 SRz 2 #
EEL e, get HIESRBIN N ISR B, ZHESHE, HIHEL R, BTN EELS

IEIEATH I, X BACHS 27 A T T X L H -

Short menu: pork, beef, chicken, french fries, rice, season fruit, pizza,
prawns, salmon

Total calories: 4300

Most caloric dish: pork

Dishes by type: {OTHER=[french fries, rice, season fruit, pizza], MEAT=[pork,
beef, chicken], FISH=[prawns, salmon]}
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C.2 TEEM%E

SEEPERE, ARARLZ AR RN I i b 2 Vs Dot 4 5 SO 2. SRR BRI A B R ORAFAE N
ferh, BHIEA NS SRR AR 20 il 1 B R R BAT BB s R P BE S T

SIS, BERERAE KOREIT/0, BRI E — N BRSO, A BT R BE AN
B Bl CREEAE T AN I VEREME— A BRI “IFirtfzeE” .

HRLXAM T, FATEIR 7B — IR MEAE R — MR EHAT 2 8. BEZEMR, RATHERZ i

UERD T — i, RN IR A () Java APTETIIEANSCRE, 7870 M F Lambda ik 2 R PEAT — s 1 81
B, BEIAMIhEE, RS m] ULSEHUAR B AR .
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fif3% D Lambdaz®iE A JVMF T

PRA] BE 2T 3T Javadm 1 25 42 ] SEF LambdaZR 1A 20, 1] Java g fML S& a5t B A T T AL BRI o S SRR A
AlambdaZ’ 1A At & i SR g L o EE 22, R KRB 1, TERERRE T~ 2. AP SRim I & A0 4 13 AE AR
K. class3CHF, (R EHTE Javase i 4w PR LambdaZRis A
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D.1 B4R

A2 E O aind, AR LRI A AT S — 2K BRI, EATI M LambdaZRil s —#, HihE
P-4 At R B L g s

T LambdaZ& B AR AL 1 s B O b i R OVE R S, I N —Fhi&as, FAEgw R R ik Javadi
%%fiﬁ%i?%daiﬁiﬁﬁ%ﬁ%%%%%ﬁmo A, BEAFAEEMMARWMANERRAE, S0 R
UPERE TR ST .

o MIFBRENEMNBELRER—NHH. classCf. 13X B85 AR B S0 10 S0 42 38 5 DA
ClassNameS$1iXMEX 2, HclassNameRELRHEIFIRN LT, BRE—NEILHFTM—
M. ERKERIZSH RN, FORAS SO 2 BT #0575 2N E A GSE, X2 HHER
MBI E RS . WA LambdaZik XA EE 495, B LambdagRis sUER & 7= A — AN HT 2 ST A,
X ARFRATABAE R AR .

o BAHKELRBENRREROE N TRE. DR TSl 17T 5

LA LanbdaRiE A, REWREZILRS A A2 DARK TR ZMEFLT, JWIZT
I 424 B A 10 2 2 A5 S o R
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D.2 ARFETG

Javaf RIS 24t Javadh R 2e g e N Java F 415 . 2 J5 JVMAT ASAT IR B84 s ) Z 1 i s AT N
IR, BB ZEALambdaFi k= E H T AR FZHIEE 4. /R LA X &S &5 TR0 7
DA B

javap -c -v ClassName

FAVREF H Java TR IHEFIRE NI T Functiond D E —/ N2, ARALU0TF AR
ARAGIFED-1 DAL WM 7 LB — N Functionfz [

import java.util.function.Function;
public class InnerClass {
Function<Object, String> f = new Function<Object, String>() {
@Override
public String apply (Object obj) {
return obj.toString();
}

A I7T, MFunctionf B, A4 A ESRTE s B 7T i R R AUR T T X R -

0: aload O

1: invokespecial #1 // Method java/lang/Object."<init>": ()V

4: aload O

5: new #2 // class InnerClass$l

8: dup

9: aload 0
10: invokespecial #3 // Method InnerClass$1l."<init>": (LInnerClass;)V
13: putfield #4 // Field f:Ljava/util/function/Function;

16: return

KB A R 1T X 2 G 1 407

o W TS EEnew, — N InnerClasss1RMEIN RSB T SIFER, —MEFRGFQIEN 5
HEIEES SN

o dup#RfERE itk L5,
o 5, EMAEZWinvokespecialiRAH, XIH L SHIEHITR .

o HRIMABE THRIAXNZHGIH, ZEETputfieldfESRF2] T LambdaBytecode R £1F
B

InnerClassS$1/E H%miFaS NE AL A T . WRIREER R AX —FH, B lEE
InnerClassS$12K M, R AHE B FunctiondsE MBI SEIACRL AN R

class InnerClass$l implements
java.util.function.Function<java.lang.Object, java.lang.String> {
final InnerClass this$0;
public java.lang.String apply(java.lang.Object);
Code:
0: aload 1
1: invokevirtual #3 //Method
java/lang/Object.toString: () Ljava/lang/String;
4: areturn
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D.3 HInvokeDynamic/J#%IEiH

?E%%éﬁ}giﬁ%%ﬂihva 8 BT FE K Lambda ik SR S RLAFE I Th BE . BATRER T MR BACHSE 8
K S

RIGEHD-2 i HLambdaFR ik LB Function

import java.util.function.Function;
public class Lambda {

Function<Object, String> f = obj -> obj.toString();
}

IR B F XL 45 2

0: aload_0
1: invokespecial #1 // Method java/lang/Object."<init>": ()V
4: aload O
5: invokedynamic #2, 0 // InvokeDynamic
#0:apply: ()Ljava/util/function/Function;
10: putfield #3 // Field f:Ljava/util/function/Function;
13: return

FAI iR s LambdaRik sUR O A BB 44 SR AR, S I By RS R AT DL O IN — 3 2 T K
Mz, AIEBANIRIAES invokedynami cfE 2 # M T .

invokedynamici§4

T4 invokedynami cHAIHEIDKTII N, FITSCRHEAT TV EWAIAKIIE & . 7%
FABS, invokedynamicHil T SIS, (EA— o BIRRT LA S A5 1 2 ALK e
IR 3854 [ 8L R

def add(a, b) { a + b }

X B a FIp IR B AL gm B # AR RN, A T BEBEE ST KA . T IXAN R, JVME IRAT
invokedynamicIF, B2&MH—Mbootstrap ik, ZAEESLHL T KIS S KL, ALk
TELEFEM— 15T . bootstrap HiEIRIEI— AN EHAAH & (linked call site) . REMH
OUF, W add 7 EMHE A int BB E, BT REHHESMHBA intBBME. FrEL,
TR D ERE R . A A SES T —E B, LA AL
B AT E R

A D2, ] invokedynamicdi4 1 H MBS A T A TRAIN IR —Fb. AT, E
N T IEIR Lambda ik sUB| TR I FEe 8, B2 IX — BRI ) T ig ATt . HeA)ilivl, DAX AR5 AU H]
invokedynamic, AJLLKESEELLambdaZik 21X B AR IR 5 5 A A sAfEIR RIS ATIN o IR et e £
KT —RINFLER.

o LambdaZR&ih 7 A ACRD B 21 71 L 14 40 by e J2= (0 SRS AR A T AR (KSR . B BLAE T LAB S ek
A2, BEEAERRBATERNAL. B, FFEAREE 7 T 5 e k.

. ?ﬁﬁﬁ%ﬂ%”ﬁﬁ%ﬂ‘]%%, BABOMOTBL AT BT SYIAM, XA R A Lanbda, HiA
2K
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public class Lambda {
Function<Object, String> f = [dynamic invocation of lambda$l]

static String lambda$l (Object obj) {
return obj.toString();
}
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public class Lambda {
String header = "This is a "
Function<Object, String> f = obj -> header + obj.toString();
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public class Lambda {
String header = "This is a "
Function<Object, String> f = [dynamic invocation of lambda$1l]

static String lambda$l (String header, Object obj) {
return obj -> header + obj.toString();
}
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http://cr. openjdk. java. net/ briangoetz/lambda/lambda—translation. html.
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