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EERP, XIABRERJavalBE EHHREE. EHBAHSIENTHE LA TavaBfF,
MR A Java B P8 o Ao T BN 4 BE I A SRR S A, RIS . L. TR ARG
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7 4305 b T B B O S Java B RS S, WA BB AR java. lang.
Sava.util, REEE LEGRE ava.io. AHBLREMITIREKMMA, BREH W
FEERAPARERE LA FEAPL,

AR EFSTIAE, B-AHERE AN, FEAMEBRTEAZRMOBEFREX
R —SH B0k, RERBU-MIEERBENFAAARIE, B—-FFRKITRHH
—ANEBIH. MEHEHFA—FZBNWBEGERRE, G- REVE - EBEOM .
A& HMEZBARZXRT, HTUEEA CHEBEERLH,

RERFERELBFAFREHG -FHAT. 2HH—-TRENELAE, EEYTIF
ZREFA T, B FRE TI5FL T8 (design pattern ) MIWABE (idiom ), Hf— ¥
BRAREN, HlSingleton (W24 ) ; i — @XM R E M, HFinalizer Guardian
(RZERWSFDIE) (WBE6Hk ) MDefensive readResolve { ¥ readResolve i)
(WE57% ). %Kﬁ“’l‘$—ﬁﬁ?%‘?lﬁﬁlfﬂ*ﬂﬁﬂﬁﬁﬁﬂﬁ%iﬁﬂﬁﬁﬁg‘Em%f;. ERE
SA WA SR S E 5 [Gamma 951098077, E b M MAEEE TR XL,

HERBEEA IS EMEXTRPNER BB R T, BXBENE T, FoHEdERi
H “BAEX (antipattern ), EEBRDPBEFEBWAFE N “UNever do this!”, MFB—F
Hol, ZREBBREBT AMTARBIARLE, 38 TURMABLFE,

AERHARHMPEEN: 2ERABFECLRBIavaBRIRIHEE . WEENE, #H
BB E ARG ava Al 1 H R [Arnold00, Campione00). & Hp9 HinRE A FEM—1AH
LERlava THEBMEFR, HTHEABFR, CHNZBSRMEEANMENZEHS,

AR FRBERUE T OREEANEN, HWEMREEERIEEN, — MERM
RPREEAREBERNT R HAR (BRERTEN T) ; HRERTEENA D, HXAFGE
KA [ RFEWR (module ) ERFP WAL, RREMTERWREANE, ABPiE, 3
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N EHFIROL P EEMR TR R, AR EE H MG g0, R, RN 3 AN
MRS . B TR Z A TE AN TR G AR ARl K E i K Ab
R, ARRASEARNER, AT RERTAS ] AR AT AT S R R,

ARTREB T AERAZIHEMRER, MRX LN mT g, EF. nIA. @i, A
AT oK. ARRBE AR — A0, B A TR RS B RETLT: R
U LR AT (37 ), ARFEHTINE MRS, TEAMSEMETHRER. H
A, ERBEEERNE GG, fohi TRONE LT THATE, L, R X
A A L.

HLERRE, KOHEER— G W50, 6 %400MHz Pentium 11, 128MP
fF, {¥Microsoft Windows NT 4,08/ R4 F & Fi£47Sun 1.3 A M Tava 2 Standard Edition
Sottware Development Kit ( SDK ). #4SDK&#ESunfJava HotSpot'™ Client VM—— X B - -
TR TR P s AR H —Javalg 1l (JVM ).

LiligEava B i 115 F RILERB MG, Aot EENERGETHA . %
REBRL, ABEAT LHEBEAS (engineering version number ), AL ELHEHFD. &
1A T RIS NRAS Z BTN X E.
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impart java.util.*;

import java.io.*;

HAFURE R P B A BB EEAOEA . A BHWebks 5, hup:/fjava.sun.com/docs
/booksfeffective, €& 1 B0 FHIRERA, KAl EERFNETREHT,

ARANBEEL, A BEMAMKARIEL (The Java Language Specification, Second
Editton ) [JLS1MIE, & — LR BEBHMBL K. Tavailf TLHUHKY, #o
Cinterface ). % (class), #4 (array) FIAE LA (primitive ), =M EREE RN
MER (reference type ), LW LHIMBYRES & (abject). TiFUERBGOEFETE, —/
TR R (member ) RUIIETHIR (fietd). F ik (method ). B A £ (member class ) FA R
%9 Cmember interface ). — 1 EHRAY (signature ) W THZFERRGE S0 LR,
IR AR IR E R R,

& HWHEMA Y —25 (The Java Language Specification ) AR [sl B4R E . { The Java
Language Specification) REME, £ BIERIE “B & (inheritance )" Y “F £ 1
Csubclassing )" W LiA), ABAFFH CECOVERRT XRP LR, R A, — Rk
W Cimplement ) T--MHEL, BE—PROFTR Cextend) [HB—AED, NTHE GG
BIRE TR WS TR 6B REN", &3 VR ARE "Bt
{ package-private )" A BIILS, 6.6. 1THFF & H BIH ARG “2iliF 9 { default access )
Ayl

ARWRERAT — 27 {The Java Language Specification } PIRA T XM ARE, RIB
CEEWAPT Cexported APTY, BEWRIBWAPI, RIEX . B0 HEEMN (constructors ).
WA TR PMER 3L (serialized form ), B OB EII LA --P 2%, BONE (RisAP
R Application Programming Interface iRl 5 , REZHLLEFRAPIFIA B0 ( interface ),
AT A HIavaiE 5 B Hinterface K RMIRE ), {5 FTAPISR S 18 ¥ 998 B B 3R Y S APLIG A
P Cuser), TEHRMTRDER TAPIRI R R ZEAPIRIE 7 ( client),

KOED, MERE . WA LB ST KRR NAPIA ¥ (AP) element ), ‘B
APIEE TR P IEF L HAPIN 2 SN R APLCZ . L% P& ] AR R AP CE,
APIRY B T TR IX L APILE ., BMA Y, Javadoc X I T BB BB A BER L F AR
Y SCHY Tt TE R X M 70 4, AT LR = 4% i —MENFHAPIGERATE - A
(public ) K EH O P AH W B TP ( protected ) A B FIHI75 B ¥ .
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BIEFHEBR R

R mR BN R, ARE. WTAEXR, AR, TR AR &,
TS B AR R MR, % BB O AT I s B R T A,

Emﬁ SRABSIOAERENERY J

MF—A%, ATILFEFEBEN-—TL6, REXHTERBHR -1 LR NWEERE.
Lhr LR AA—ER, RERLAANR, BENEZSASIETFRNTABTH—H
. B RS- ABHRBHE LS Fik (static factory method ), FriB#EL) Fik, L
FHREABRBBENE, EREBEELN 1L, THE -TXBBoolean® (JHiE
KMbooleanWEELR) MHRHA T, HTHRES LI FERILIARHHEN, B -1
booleanRiBARK# N— " BooleanM REIH:

public static Boolean valueOf(boolean b) {
return (b 7 Boolean.TRUE : Boolean.FALSE};
}

KHLIAERNFEFRBUE—SBELT Fik, REAREEH, RERM LR 2RER
B AMELIT FERUBLAANEERE, BRAFL, REFRZL.

BSI AEN—TMFLE, SHEEKFR, BWEIT FERAEEF. WR Myt B
MBHFRAHIBH R SRR &, BLERAES B FRHREL) TLE—RES THEH,
FHHENAE R SES THE, Flin, WiERBigIinteger {int, int, Random) iR
HBigInteger AIRERERE, AW, WRHF—1 8B HFBiginteger.probablePrimefIfd
T A, FREXEAEE, (BE5T) FiEBigInteyer .probablePrime&E L IIAL4
M .)

—PRAEE - RAMRA WS AR BFRENDE RN IHRE, hTE



SRR 5

HEm A R, MBS RYIR L EASEERMBNF EH AR, X AR - ER,
XA A APT, F Ao diic ARG R B, SR E RS BRE RE S L
FH, EAEAEAFMELERRNANNERESAE ., BRIEEAFRENICHN.

RABET) TERHCHAF, ILCE BA WS RER R B E . X P4 M ERIRRE,
ARAERE—@ELT ik, R PRBFERFTEE MSERE, AN ERSSE
HIEl, AR EHBET) TERNERT - TREL T RERY, FHRERRTE
W 2 F LAE B B b brs Bl A &

BREI AZEHEZIHFLE, SURERTRE, CNEXEFHANRE, FERE
BUE-THRR, XX (B3R ) TUEA— Wl Fase,
RELCEWHEITNEFEFER, UEHMRMLHSEAEN, AMBatlgRibs
MEHH. Boolean.valuedf (boolean ) FKUL M TR T A & M3 A 22 3
R WR-ABIFEFERVNEEFONSE, HUVEH SNBSS, 0L mE £
DItk K ig s RE.

WA L) TETUREENEARER RS, AT R e mt
EHMZIEET, IREMAERAIER. B, CAEE— A LRIE & — singleton ( L2
Fho WD, EEETERTIMRE RGN EONEGLE, B EA Y- - bR
FHia.equals(b) Htrve. MR-~ PRIEW T, BATHFEPBTTLLH - < BAIEZ A
Hequals (Object) ik, HHRELRIEMMMRERE. EEUETIME DR 2 HA
(typesafe enum ) WAXLB T EZIURAL, ifistring. internH - -HH BB LE T ix
Fr itk

BEIT HENBESAHFLR, SHERYRE, S0 08B — 4 5iE B 258 g F %
BRXR, SRR E SRR 3G THERM RN,

IR RIEPR — DR AR, —PAPIETLGE I — % 2, REF A E % 2 AR A 4
. LR B A RS EHERBER, FTLER— 1 EERENAPL T ARERE S
FRTEOWERSH, FENERFHNEREHNT, BOMSBET T VBN &5 %,

B, Collections Framework#7 2050 ARG A 1103, 4 Bt IR TSk X
MIPRGEE. FELREXNEHRE RGBT — 4 F TG 0H0% ( java.util.
Collections) HMBMEL HEMETHH, FEEEMSHERREAGE.

BLTE#iCollections Framework APIHLF H20 M7 AR MF R T FASAEBE %
AR EIEAPIEE EME L, MAHRESE X FHED, FFAE, BOR B3 %R
ROBOEWIE T, FMUBIIAB SRR L2k 8y, Bk, FHREMNREST!



A

# 2 3

e

Sk, ATLLom I8 % A B LR T R AR, N B R eE 3 B2 o | TR TR RS &
R — A RAFAT A 10 WH4R )

SRR 1) I B R R FEATRT L R AR WY, T B T LA RE A S
T El XRRTERE LK BEME. RERCANMEMERN TR, i
VY TR, oA CEsREITRIOTAESE AR T 5 A0 254 v LARE A AN [T R 5T RE A i A R

WAL T HILIRARA SEATEMA, LRSS RBAT) AL e U R, X
MAFNBELIT FEME TR EREEFESR (service praovider framework ) BIEEE, i
Java¥ iy ZHY R (ICE, Java Cryptography Extension ), REBETEEERR X 525,
BEE AERMIRBAT Z4APIE R, R AR —FHURRE M regisrer ) U6
A LB, MRNE N EEENAPL LTG0 A0 PR B 5.

AHICEY, RETARETHRE - T EAAH N Properties T, IMA—1%H, B -
TEREE (string key ) IR 9K F, LALFT M- L%, FOERBAT H
RO R T R B RS L. B 1T FEE— MRE RS Hclas 8. &
A RAR I Properties WHFHATHItRAL . RIGHTE LT FHEMBHClass . newInstance
ETHBULIAAT . T EAEIFHER B T kT AR

// Providar framework sketch

public abstract class Foo {
// Maps String key to corresponding Class object
private static Map implementations = null:

/7 Initializes implementations map the first time it's called
private static synchronized void initMapIfNecessary() {
if (implementations == null) {
implementations = new HashMap();

// Load implementation class names and keys from
// Properties file, translate names into (lass
// objects using Class.forName and store mappings.

!

publfc static Foo getInstance(String key) {
initMapIfNecessary();
Class ¢ = (Class) implementations.get(key);
if (c == nulh)
return new DefaultFoo();

try {

return (Fog) ¢.newInstance():
} catch (Exception e} {

return new DefaultFoo();
1

}
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BT AZHEERRE, XAMRFELANAEERPAMERL, RARER T A
o ¥TFLFREET] FERMMIELFE, wERFWL. HI0, BiE FEHLCollections
Framework AP LA — I I AT L, RAEHM ., KA EFSEMGBE, KAIEAsE
FFRERESEN, MARMA (WFE14%),

BELMAZNE-_TBAR, ENSEENBRSHAEREEARIN, FEAPITHAD, ©
A SEAER TR r Lk, TR, BET) HikAE 7 AAHENTE, B
e, MTFREMETHE L) HEMAREE BB ERR, BEALEI 0 T3 H 0] %0 —
R, XRAEHBAER . WRBTFIAENGE IR, RTLEE P REBNPRL . XMG
7SR, HEBET FEMFAA AT OREBRETT

s valneOf— R A PRI, B ikiE B0 T 5T NS GRFNE, #HxA%
FHBE TSk B3 KA A B,

BREMEVRATENSEORERY, HETHBE SSHA LR
B M Tsingleton MW, B HE B — LB, X8 FREBUEEHESE S HER Y
W,

BRRE, BET FEALANBRERENE NS AAR, BRITHEEB IS
s, Bl R — ERMARUME MY, WA B EBET) ., WABS T B ENaE,
PR EFBME X BFGEE, TR HAH EEAE IR R, I ARRET RS R
HMERY, RETRETEMNML.

* getlnstance

(2]
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[g?§= Wﬁgﬁlﬁ A @ fsingloton Bt \ : j

singleron RIGIXFERI R, T HBELHIL - W [Gamma95, p. 127}, singletonif 7 # B 3 1%
ERSEAR EABE N REATF, ORI TRl & 5.

FHsingletonfT FFp ik, ABIR T k8 TR KB (R 2R VAT . RLBE 5
SR, PR E RS IARM M. T D, SARARNE—4
finalis, .

// Singleton with final field

public class Elvis {
public static final Elvis INSTANCE = new Elvis();

private Elvis{} {
}

// Remainder gmitted
}

oW AN — K, AR A E A8 Sfinaldly  vis. INSTANCE ) | i
PAAMREZRVTIRERR, MR Trl s B0 M. - CHELv: s Fpk it
Zla. - PEIvisLHTIE— AN BMAR D KB E A MEA 2B i — i

& ORBRRET - AEMSEE L), I RREAH IS Afinaldk

// Singleton with static factory
public ctass Elwis {
private static final Elvis INSTANCE = new Elvis();

private Eivis{) {
}

pubtic static Elvis getInstance{) {
return INSTANCE;

}

// Remainder omitted
}

=yl F%ﬁﬁﬁ?ﬁklvis.getInstanceﬁ?ﬁFﬂ. HozaR nl ] - b g2 4 RRLE, A3
LA MHEL v is T e

’ﬁ?—ﬁﬁ'?&ﬂ@.]i%‘é%&tﬁ'j',?HJAEZEH{JJJE&I’T{J?EHH*TE?F‘T@T@.%&WTE/i“ﬁ,fé ~‘*singleton:
AT RS R Finalt), T LI VERA R AT (KT ST o B o5 AT AR TE LB -
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pegive HREB_FMFED, -PMIEAIVMELBIVIAESESERE T FEAEHN
4L (inlining ), FEHERRXH L 5.

FMr RN AT T, CRETREN.: AFKEAPIHIAET . oA LRl
B, fEiZL Ml singleton, &M singleton, singletonfaR-& T bR Pl H B M -—
5, B, eWRSFSEBE, i, ARTERHZTROLERRE - 8- 1YL H.

Mg 2, MRRAEEEREAELR —Mingleton, IMAMESE MAEREHZ XY, N
RRAHRE AR, MAWERE k.

AT i —singleton 2 AR FFGH) (serializable ) ( W 108 ), (AL AH TN |
“implements Serializable” BRAME). K 74P singletontt, R0 th TR —
readResolveditk (WHSTHR), FUME, —NFIHLNEFTE BR R IF e,
ERBME M CH, i, ERNETE, 29K “BEMWELvis”. BTHWILEX
FES, FEElvisBPMATFTEMreadResolvelfik.,

// readResolve method to preserve singleton property
private Object readResolve() throws OhjectStreamException {
/*
* Raturn the one true Elvis and let the garbage collector
* take care of the Elvis impersonator.
*/
return INSTANCE;
}

B—ARMP21 R (BT £ 222 MK ) SRR (R EN, LKRELT .
RAMBERBESNANBSRRRAER, URESEERDGELZR, FEEHFH Y
PR, AEKAMNBET, UERRE-ILOBOE, Mae®214h, HEERME -
TRAMA-FTLOHE. AT —% (HB3%) 4, ZRTEEEE S RE, NETELNH
HIFE R, UBR—REKEER SR LA,



10 F 2 F —

w

—— T ; TETTTE R LR R
(ﬁﬁiﬁ‘ AUBRARANRATURSLRREN . T j
BRERE F, RTR2EFSEEETREFEINBRSEMYE. XENEL BREAMHE
A, RAARSEAZEmMDEERET RN LR E T BN R, RSNk, ©fld
WL HENR AR AL, RAVTLUR RS, ORI E B R M B A -
KITRHABER, Bliljava.lang. MaLlas & java.ut il.Arrays; 4T IRERIER
WHAFE UM Ay BAEGER, Fliliava.util . Collections, F{14A[ Y H|
HRAREEATEC ina B FM A BRAMER, LURAT BRSNS,

XM TR E Curiliy class ) TR BEEWME, S TXBRRHTAE L. KT, 4
OB ERRNEALT, REBCHIRE-TA0M ., LEHNZAHE R
Cdefault constructor ), ¥MFHPME, B R AR R A O (I K . AT
EATEIAPIHH # 7 LB B — e BB U LB, BB R R,

ERBIH - EEABRERBHEXFRTEIMNL, XBTREL. XL 8T
K, HFRET RO FH—, THMSBEHN, W MER 5Ty ¢
HRAT BT RS CWHEIS R ). BRI, 4 — B 3 00 ) 3R o T AR — A T B k.
PHAL I RAOEBRMHE R, R84 245 MBASEERE, B, B
ARURTXESRIEXORENERY, WERATHIHLT

// Noninstantiable utility class
public class UtitityClass {

// Suppress default constructor for noninstantiability
private UtilityClass(} {
// This constructor will never be invoked

1
. /7 Remainder omitted

}

B A s R R B0 LD 2 0 A B R R R e fY BB R A &
SO H B ANERER, SRR UE B AGE R &S B ERAMHERNERLER, 12
i R MO & (TR IR BERE A — 2. ALY, AR e 0 R e IR TR 3 1 ) o R B 11T

R TEEE AARIER, SH8— R R FqL. Bir 44 R0 480 1 o AR 0 2 8 o R —
THE TR MARE (superclass ) HiE R, KB R R, XS T, TR
BT YT 1] A48 RO 1.
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= s i i 5 '_ T

L P R L Jn i g
v - 4 i . 5 e e L i
¢ 5 i i S i o % e SRR
e SR R e G e i

R i G L aéx%’_ e - i = o

: : i i

BEEFAR-AXNR, MARERFTZWHERUR B ESFMHFNR, ERWE
EAGE. ERFARRE, GWEIRT, BR-AXNRELETLS (immutable) ( LH13
%), WACERALBEN.

R —A R R EH T, £ET EHiEa.
String s = new String("silly™); /7 DON'T DD THIS!

LR SWEIIT W REURE— I Fstring T, AEXSEQBRIMRIMERE—
MREELFTN, FRHscringWBEREMES ("silly”) FHRE—FPstring®l, B
TSR TRARNERKQRMNR., MRAIHARRE—TERFF, REEE-THS
LRAMITERD, BABRT L ARDENscringTHSBAR LR,

— B RRA T B

String s = "No Tonger silly";

B ARERA— M string®#|, BARBRBIMTHEHAR - 1TFHILHF. WH,
TR LRIE, SFHAER - EHLPETHRE, REENUSHRNERREERR,
NZs RSB ERIILS, 3.10.5].

MFRNBUTRHEL 7k (LB MWERBNIERER, KEFTUNARET
THEMARGERE, LBRAIRERE MR, #iill, HE8L FEBoolean.valuedf
(String) JLF MR EFHEERKBoolean (String) . Wik R PFES MR KB B
Sfg— P HER, TWHE T FEIERERIHE.

BT EAETEMNRZS, HTREEHRLEBRNTENR, REALEREN.
TEE—THERY ., SRR, XrPRInEaR, BENI8E-BBTRHRE
ZREFBATL, BT

public class Person {
private final Date birthDate;
/7 Other Fields omitted

public Person{Date birthDate) {
this.birthDate = birthDate;
}

// DON'T DO THIS!
public boolean isBabyBoomer() {




i2 # 2 F

Calendar gmtCal = . o
Calendar.getInstance(TimeZone,getTimeZone ("GMT"));

gmtCal.set (1946, Calendar.JANUARY, 1, @, &, @);

Date boomStart = gmtCal.getTime():

gmtCal.set({1965, Calepdar.JANUARY, 1, B, ©, ay;

Date boomEnd = gmtCal.getTime();

return birthbate.compareTo(boomStart) >= @ &&
kirthDate.compareTo(boomEnd) < @

}

isBabyBoomer RWHIBRMA g, BAME—PHWcalendar., ~PHH
VimeZone MMM Do Le EH, XEALEH. T maM A F— 45 A 50 Gk s
Cinttializer }, M T b@EFFRRHE.

tlass Person {
private final Date birthDate;

public Person(Date birthDate) {
this.birthDate = birthDate:
}

/*t
* The starting and ending dates of the haby boom.
"/

private static final Date BOOM_START;

private static final Date BOOM_END:

static {

Calendar gmtCal =
Calendar.getInstancefTimeZone.getTimeZone ("CMT"));

gmtCal.set (1946, Calendar.]JANUARY, 1, @, 0, 89);
BOOM_START = gmtCal.getTime():
gmtCal.set (1965, Calendar.JANUARY, 1, 9, 9, 9);
BOOM_END = gmtCal.getTime();

}

public boolean isBabyBoomer() {
return birthDate.compareTo(BOOM_START) >= @ &&
birthDate.compareTo(BOOM_END) <« @;

L’fliﬁfﬁﬁlf!”'JPerson?ﬁﬁiﬂ}}ﬁé‘{tﬁﬂ“iﬂﬁﬂ@()a1endar\ TimeZoneMbpate LMk
A AE R i s BabyBoomer W MM RIBTBE IR © 1], MF1isBabyBoomer J i i i %
FIRE . ol S5k B ERER RS . ERNILE F. BEE -GHW, FERNWELETS
36 000ms. G R RA HTE370ms. KL 1 10045, 1 r B S 20, KRB S xttsﬂ
M 7. ffboomStar tMboorEnd M 5 #7280 Ffinal § A1 X AUE Iy e
SEHBISRIE L H R ooy, AMHEERRYES FER, 11, ﬁﬁftf&%lﬁ%ﬁ/k#ﬂﬁﬁﬁﬁ
LMY, BN ACalendar TR OIRIEH 455 3%
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MR isBabyBoomer FEAMMAZHMNA, HLrerconENNARFRRELE L
wmiffbroom_sTarTHIBOOM_ENDER. BT RBWIRL (lazily initializing } { WEA8E ) I
AR 1 L #ER B sBabyRoomer AL H — KB AT ROBTAB,  J0IAT W] HE T BRI 2 AT
BEIREN A, HAMEE LR, REMGE (lazy initialization ) 58 8L — 8.
BHMEEF AN ENENE S, NS LD YRS (LE375),

ERFEU R ENTH, RS, RPN SEESEER, RAEiIsEnHits
FAEHNE. RMELERNFEAEREXABRT . SEERE (adapter) HIEE
[Gamma95, p. 139], AW WHKEFFALE (view ), —ERBEEXNH— 1%, CIESEE
Rl EA — PR, ARG ENM SRS~ TiEEL . hFERSRTHEN TS
Z0h, BHHEMMREFEE, AUEME LS RO EREN T, CATEMRE S
1 Ae e 3

BN, MapHOfikeySet KB I EMap i R fSet A, KX AMapt FiF i
(key). HERE, FREXKAAeyser BN EMNE - FMseril, AL, HF—48
ERMap R, BRIHkeyset iR @AYot TH. BRBIEEHSe 90— 210 ik
BN, ABRFHZPEMM R LR SR MHY — MR RS % LT, A
Hig B EXRMERETL, BN ENROR—rap Sl S8,

ARBEHAIEFBRABHATERE “QIE RN RIEESRN, iM% E
RITHER R G187, R, BT/ IMBRNWERN MR BHITHE, R, Aisw
SURAITHCA F ARG, BRHEARMRIVMER FF RN, B 0EH e s
LIEB—MEFEMEN . FiE. I8A, RESURE i,

B2, LA A B8R B8 (object pool ) e G5 A9 BUEE L AEH 42 — A B EO L
BRAEM R R B EREREHMN. A THEFAA SN RS AT RN EEn, By
BUEREHORMEFEHR RN, HHE XN REEHE L. AT, —BHiS #
A O R &R mFRMEL., HEMNESA (footprint ), 7+ AESHENGE, BALH)
IVMIBUA B BEAG A0 09 K 3 oo, BEMEREAR 25 50 2 48 0h 4% B 20 X588 0 BN P 6

LA KM RN R B4 %P % "R B R (defensive copying ) HINTE. A%HH
BB EER A B RO SRR BAEQEBBIA G, WB245 85 S0
ZAE— O R e g HAREBM-TOARATER", B, AREENEPEE g
Fir, Iﬁﬁm-ﬂ’?‘ﬁ%ﬁﬁmﬁEW’FEﬁgﬂﬁkfﬂﬁﬂﬁﬁﬁﬁ?&fﬁ?ﬁﬁmﬁﬁc HERR
PESE DLA IS T 4000 A S ph R 4P a2 10 HRREOEENERNELRN, w0 e e
X ST 2 B0 TR IF ) RS 0 R
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gr ¥

Ea)

E:S

¥
,ﬁ@‘e«ﬁ%g

(s Gh.ip i b )
HEA—FF TEMNFRE (LUNCHICH ) F 8Bl —F B A LR M HERE S Ay
mHl, EA—TBIFR, THRREHREMNES, ABASHTAZTNRZG, Eiia®%E 3
M SRR — R I R RE AT 5, R 203 XA SR B, XRE S & ikk#
TRXEFMDE, AAHCFRHEEEBAFEANEN . IR, XIRAEHM.

BT T TR S AR SR B £

// Can you spot the "memory leak"?
public class Stack {
private Object[] elements;
private int size = 8;

public Stack(int inftialCapacity) {
this.elements = new Object[initialCapacity];
}

public void push{Object e) {
ensureCapacity();
elements{size++] = e;

}

public Object pop() {
if {size == @)
throw new EmptyStackException();
return elements[--size];

}

/**
* Ensure space for at least one more element, roughly
* doubling the capacity each time the array needs to grow.
"
/
private void ensureCapacity() {
if (elements.length == size) {
Object[] oldElements = elements;
elements = new Object[2 * elements.length + 1];
System.arraycopy(oldElements, @, elements, 8, size);

3

R TRIFH AR QRMER . TSR, 124 S0 o0 i R 48— T i,

R, XTREDERE -AE, R&REE, XBEA -~ QTR Bl & h B T

WOER T BRI . R T AT A S D, B AR T S B R B % e B ¥

THM N, ﬁﬁﬁ‘]ﬂﬁﬂ%ﬁ%%ﬁﬁﬁﬁ%ﬁ, HESEEFERY (OuLOfMemoryErrorlEﬁﬁc}.
HE, XRAREFEBHA LW,

Ma, BIPHEE &R0 AFRERY N5 —MRERBE, REFIE, B2, M
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FHARMNREASWY MR, EFARNEFEFABIIAREN R, BI1E
b, XERG, RNTBRPESXEXNSRNEBWI R (obsolete reference ), FTill
LIS H, R KEWAHEEERN I . €40, LEFelements AM 1550
(active portion )" Z# 3 HEELHR, elementsiIESIR B2 E ThiD FsizelHi—
%

EIFHREWREET Y, AFHREREEY (IBENATMRERY ‘28R4
®#%F Lunintentional object retention )" WA 5 ), R -t 3| T2 NHG TSk 7
A, S L AR S B A XS, T H RSx4~ 3 2 3 I B4 Kby
B.ONEAGLCEMLA RS ARERREMR Tk, damil S e 53 HER 755 1 )
Wi Z 50, AT PE RE S AR B KB,

ZERBER--RRMEMRRE. -BMESIACAMY, HEH XA, &Lk
FFEstackEd, HE—DH CHEEER, HHEHSIHRENT., pop ik MBITH A
BTRERAR

pubTic Object pop() {

if (size==0)
throw new EmptyStackExceprieon(};
Object result = elements[--sizel;
elements{size] = null; // Eliminate obsolete reference

return result;
}

WA — PR, GRS XER R T, WS F 2 i g
NuliPointerExceptionR %, MSRMHEMBRET TEH. KR il 857 Rey
HBELRAHRN.

SR AR - R EMZHOR BRI T, WITEES LM S5 — 87
. —RRFARAIE, RIEUES. SHEEEOE, WRARIIFHEN, B Yxem
=RBRFREFAMEL, A7 UBIRE SERRFMMLEE, “ExRa /" pEQEdiik o (A
BRFIS, MARR—FIMEIT R, RS ARY O R ER - AR 28NS
IR, BE LA RRESH IR . 0 AR 7E 5 B 04 R S Bl P 2 LA —
R CRB9R), MAMERRS AR EL . MiEEER, &ENNIVMOH ©a k,
CUOUR S R RORBRE RGN, BREF NS, DAEL %Y BT,

A2, Ao B 17 2 25 — 4~ 3 AW 7 stackEMBHEHFEFEECEE THEMNBHZ
W7 WSR2, MBET, Stack K5 R AH (manage its own memory ). Hhkk
(storage poel) H3 T elements¥ 4 (MRF|IFET, MARMEAL) TR, BENIE 2
R (FAEAEL) FHTERCHBRHN (allocated ), MBARRBIHTEL A by



16 F 2%

(free ). HAS IR BIEE A HER — 00 M PRGNS | elements 3 HBTE MR
TIHERFAH . ABRFUNMHEAMNERAKEE ST EW, BF 00 X MEL S

Wby b FIEE, BGAMR Y. — LT AR M EES KN, BFRB T L
TEHE T 4
—HEmE, RE -PEOSEHEHNG, ?ﬁﬁuuﬁﬁmﬁﬂﬁwﬂ — =

s RBEE ., WIZOUEHE TR R &S| Ay % SR 2

[*H? Mhead s R ILREEEY. BRE— MRS — 18, YA S
. NMESERARAZGRE Bt NMR B ARG, A FRXARE, A
FOTHERI MR TR, MRRIES SRR EMNES, RERSFZAETUNESFENED
IR, ZATTA B, BRAMRTT Ll B WeakHashMap 1R BE77: YEFE DM A E 1.2
oo BRI ASMBE. MY AE BMEER, "HBENAEREAE L WHBITRE
e, KRR STEETTHE R PR M R ANl . CXRMER T, B4 0% A
R T BR A TUATRY 2 T, SO B THED DAt - - ME SR (IS8T java. util. ) iner
AP L) RUGHL, =E AT LA A B A F B MOE M. TR 1. 4R ATRCT N A &
Zava,util.LinkeddashMap, FIHErenoverldestEntry i E T LA 4 55 9
BHE.

B N7 A2 R A R R R B BB R, BRI, e L f— 1 £
RAPGIEREE . HHE LT W TR A 8, X E B TR T H (¥ Nheap profiler )
ARERMNTENR P . Bk, GRREAE A6 4 (7 1106 2 75 2 Bk BAEE 7 fal 00 0 0k 2 T B . 04

[19] BHIEENT, WILEITRNET .,
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ZETRY (finalizer ) MH BT HME, BHERERERY, —BYRTRELLER,
HHZL R R EARENIT Y . EEMMER, U RBRMERE, YR, KFRNL
HFHRHURZA, BRIEFFHORGEMNE, QERBER, 5558 000 FR5% R,

C++RVREFF M T RE LS R S IMC+ + P R ( destructors ) BXLH” . #
Co+r, il BRI - AR RATE IR R TR, RSB L T Y. &
JavaBBIFIRIFHEFT S, & PR ER AT AMEE, WIREN R LMK S B LR
friZE, HATERFBMET NI, CorRITH OB 0] L 3 Bl i 36 I 7%
B, MiEJavaff FROHEE T, —BHtry-finallyB A0 TIE.

HREAIH T REIRIE 2 W R BRITOLS, 12.6], K— P EETTEA L, ¢y
RERPHIGT, BB NREREEN . FHSH. XE%RE, HEXE (tine-critical )
MESFAEZHEHEERRTER, P, BASREREA -1 DAWITTFHCHE, LE™
HER, BABATT U MEATE—FREROEE. HFIVMSER RG2S EY . 5
DREBWIXHERBIETHRE, 4 -MEFARAITH CHRB R, T 22550,

RERPATA G ARIE R LR BN — A E B8, KRS 4 TR [ I VM B o
SRMIZE, MR- TEARETASSHHRITARE L, WX PRERT X E TR
IVMPET R AT SBATE. - MEFERIRANIVMES EEFRE5E . w
ERBREETWHETRLAIVME G ERATRETT, XRTLE MR,

ERALSBIHAHE—PNEREE, ERSLHERT, H— T RBH RGBS,
] BE 2 B 3t T AR EL s 4] v [ it 2 — U FEEREERE— M AR Z AU R
&, iﬁﬂjﬁﬁ?%ﬂﬁ@ﬂﬂmT‘OutofMemoryError?gﬁéﬁﬁfﬁﬁc TR, E AR
[T 5L 45 B B4 HEBRBOAINHA BT TR £ IE 75 5 1 g2 55 0 0k FERE,
ﬁ%%@ﬁﬁ@fﬁ@ﬂﬁﬁﬁ?ﬁﬁthﬁﬁpﬂﬁ%%ﬁf&ﬁﬁgﬁﬁg, B, BT RS % 0k 4 25 15 ik
BOAAFIETTHA BRI 0% E ., JLSHABRIEEE SRR S T A 25 8, BTLL, BT AR
BRESREIL, WG — A AT M09 702 08B 60 S 10 (i)

ILSAUARIEA G MBS R IAT, T H B ABA RS 280G, % 48
RN ol Y- HPRLC KT RS ERAYE BB RN G RN, REELY
T HRAR, BNFAEZRE~ ) SEERREFH X RIED X ARS, B, fcH Ty
AARBORBM 00 (HlRIBIE ) AR, BN ARG S EN Y
Mk,

4.

B oap s B

WogTy B
113

Jw 3¢ 4

Macsirarnrmase?
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T#system. gofisystem. runkinalizationXF T AHENFER, 618 IHEM
FERGERBBERIIS, ARETHEARIERLE (B T oI - SHRRIERS R
BT T Esysten. runkinalizersOnkxit, MATHCHEENTL WG
Runtime.runFinalizersonExit. M T HILBA R AR, C8BEFET.

WIS R R R AR R, XBEEA - T ESSENEE. WR-
FARBAEN A & STEEE B P EAE R, AR F AT 28, H iR R a5y
Mﬁbﬁ‘fﬁfﬂ_[JL‘i 12,6]. REAEMRE OS24 FHEFAUE (a corrupt state ), L

— A ER T B A AR — BRI RS & WE R A B2 10T A A TR R, BN
‘, — I ARPRIKA FH G S EREE L, TR IE (stack trace ), HE, MR RY
R T AEGREZY, WREEASRH — R 28BS BASITEI R,

Wa, mk 'Aéﬂgﬂﬁﬂﬁ%ﬁﬁ ORI SO AR ) BTl S ol . JR ik s 44 A hE
AREERTASRER ANRB— P ERMNEIEFFE, HERRENE P SR
ﬁ?flmfﬁjﬂ‘ffﬁﬁmli/i\ﬂ?f Aﬁﬁﬁﬁﬁ’]ﬂ'ﬁ% [ R R N R o ok 14
T BAMEEAELTE—TREEREICET “BEMRUARENR T, HAM s
MEHEX T, WRENSFCEWRILZE, K& g RmaE, AR 2 AT % 40 4
IllegalStateRxceptionB 4.

BALU ER— T BBH TR nputStreamflOutput Stream I Hlclose ik, 5

— Bl FRiava.util . Timer [ Mcance] Hi:, THATUEARERY, FiHS9Tiner

LHHRBEHZEERMER OO, HMhHHFLEEH ijava. awe B E

Graphics.disposefliWindow.dispose. XEFEEENTHREATEAEAN) G,

XK S R Inage . flush, EERMIAT S Tnage S HH BN VTR, BRI 5
PSR TRT AR A, WAL RME, 2EHIRRE.

Ei’tﬂ‘]%i}:ﬁﬂiiﬁﬁ"—?try—finally%*ﬁ%ﬁﬁﬂﬁﬁ. IBRERELE,
final Ly 0] P4 &5 A2 AL ik 5 B0 LARAE BV 70X % 4% o a9 it fee Ay B g s 3k,
B LR AS AT,

// try-Finally block guarantees execution of termination method
Foo feo = new Fool(...);

try {
// Do what must be done with fao

} finalily {
foo.terminate(); // Explicit termination method
}

AL RBAE AR ENARASBIOHR. B—MAERE, Y— xR G
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Hoil FAHERE PRI ERE FENBER T, EERHTLITEY “E2K (safety
net )", BEAAXHEBIFTREFIERSRESERGRARY, HEEEP LR ER R AN
EEH AR EFERBEMHET (FEXHBELEORARTE), E—SBRcETHE
KIEAFERELG . Xf, FREAZREFEEXEE CniREE 1% (Inpurstream,
OutputStreamfiTimer ) AR REE ¥, AL FEREWAFNEAT, XLk
NEHERY LM,

BESHABE HOSHEOMESH SN AT EH (native peer) B, RHMSEE -
4% R (native object ), K@% &M@l A#F L (native method ) BEH -~ A5 .
B A R X S (R AR — N Tl R &, B LR R AR 2008 T, 4T R 8 xS R iy
RIBf 4R, EASEENL,. AARNFRFRFA LR T RATR T, RERE T HT X
EFEEERN TR, WRARH SR LA RMEIGER, FAKENERE -8
KK LTrE, MATATR ., KIE DR R0 B e @R R IR . 8 k]
R D& TrE:, B T4 a LUR R A k.

HEERNREE 5, R RBEE (finalizer chaining )" ¥ A&g e shihir, WE
AR AN RObJect ) T—PMALEE. FH— P TRUSTEREH, WMo TLHEE
MLTET THMBEGRERE. EHEL—Prry R Mg T, HH ARG
final ly SRR REE B AT LURIE, B TR fie 4 B
BEMEERHOSHMIT, L2AR. REEFADT.

// Manual finalizer chaining

protected void finalize() throws Fhrowahle {

try {
// Finalize subclass state

} finally {
super.finalize{);
}
1

HR—ADTEIRERS rBENKEER, FEX T T THABKNAZESK (RES
REFRARAELNLE R, IR0 B ACGE B A S WS, BRI
LRAEHBRETTOFLRATRY, RENT - PEBEENYSUR—HmH s,
ARIEAEAMAE LR AL B RS, HRELHBIONE— MELHE (WE18%)
T, ZERENE—-NEEAEHSBETH ( enclosing instance ). i%EE %200 ¥ a0 il B
HEE R F P& (finalizer guardian ), SMNEEN GRS R AFLULE., S
AEITEEHRA KO PR & — DX D HM 38, ol K MBT TE 545
HE BT AR B3 K453 8. M D R m iz, BTSN E BB B A R T N
BAFRE A A5 RACRINEN B - a0 — A i —
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// Finalizer Guardian +idiom
public class Foo {
// Sole purpose of this object is to finalize outer Foo object
private final Object finalizerGuardian = new Object() {
protectad void finalize{) throws Throwable {
// Finalize outer Foo object

H
1
// Remainder omitted

R, AHEFooH AR R (BT EMobiect FHEA - LEETHZ )
PRUFRABERIR S HH super . final izelfAREE  Af Thi- -84 K a8 Yy 4E
23| fmalZv B2, HBLIZ Y EF AT R,

BZ, BRIEREAZERM, g A © &I LA A R E, 0 T A R ES R 3T,
RSO TR A W LT, BRAR B T 44 Ry W2 BIE W super . Linalise, B
S, MRS — R RS — A E I final K X B AR kK Jﬂ; 205 IR 2 R
M| D, DIen{RBie Faysat HMBCRBEB Bsuper . finalize RS B S W T
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N ENREBBBNDE

E%‘Object%—¢ﬁ-{$3‘§, BREBHTEERNTY B, BN Enal ik (equals,
hashCode. toString, clonefMfinalize) HERRMAERHE (general contract ),
EYTIHBENTERNE (override) MR, EHA—1%, BN T X &k R,
AREHTXEGRAYE; NRARHX—A, 4 A — o B T X S 24 S Y R TR 5
RuREAE-RBERBE.

A BRI PR AR I LA B AT Bk B X B3k final JObject ik EEABITIRfinalizeX
B, HAFE6AC 20X T . MComparable. compareTo BT RCbject Hi,
BRAZEMNERITITH, BAEHLELRL.

#78: EASemarsHBRATARNE
WEequals FEBRRFEES, BRAAFSUENANSPHER, HEERERS

T, ERENERERNDERF K Bequal sk, EXHERT, EIMEHARTERCH
&, MR TWEER—RAHEWE, XELFMBHER:

—AERNBIEHEREHRBE—H, FTFRETESITEMARE (value) B3,
BN, thiiThread, Object&@tﬂ‘]equals@?ﬂﬁ?‘ﬁ%%%ﬂfﬁ%o

e

o o

FARL—)ABERUT "BREW (logical equality )" KM, Hwm,
java.util.Random¥E Tequals, CREM MRandomZL IR & =4 7 A REH
BEH, BERIFEHRFAUNEALETRENAAHNINE, EXREHEILT, N
Object &G AN equal sEREEEBT .

cEBECEZNS Tequals, ABRBXKIRNITHN FFRULRSIEDY. FW, KEH
MisetLMEBMAbstractSet#E TequalsEH, ListELHMAabstractListé
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R equal e B, MapEH MabstractMapdfR T equalsEH,

- ERRAH, AERCLVLAN, FETLUBEENequals HEKIEHRRES
Ao REWNK, EXHAEET, TZERSequalshik, URI—A—KEIHN
R#. 25 F.

public boolean equals(Object o) {
throw new UnsupportedOperationException(};

}

WMo, fastBuigdEovject  equals®? X ~RA UL “FiHu%" #
E AR PR SRS, EBXOEEN Sequal s LIS BBIEMNIT Y, XM T4
B equalsFiE, XBEEST “E£ (value class )" MER, Wilintegerk &
Date. B NTEMMlequal s R LT NG BT 2003 HM 2, #ERETI1LT R
FA &%, MARENTREERNRN--THR, STHERBKANESR, S equalshihi
AT, TR R 18 X A2 ST T LR R M 5 4 (map ) R (key). sl HF&EH
Cset) RUTUE, JfEMSTRLHEGRBH BTN .

F—Hf “EE T AFERN T equale bk, WEM & 2HE £ (typesafe enum )
{WEE215 ), HARHE P EURIEEG - M EELZHEA— PSR, LT TR %
Mg, objectMequals FESFTEEE X | flequals ik,

e HequalsFEMME, RUAEETEHANLY. FTERASHAL, %4
java.lang.ObjectiMN.

equals FEEMTEM £ % ( equivalence relation ):
« BARAE (reflexive ), MHFENTI M, x.equals (x) —F Herue.

ARl Csymmerric ). S HEBMI MRy, B Yy, equals (x) B L rueh},
®.egquals fy}'m—ﬁl‘é@tl’ut&;

s BB M (transitive ), 3 T E82 Biix. yHlz, M#x. equals(v)BlHAtrue, ¥
Hy.eqgualsiz)#iR{Ecrue, Max.equals iz B - trua,

» —# M (consistent ). L FHFENS EHE<RAY, ﬁl]H«j:ﬁq:l:equalsttiffﬂﬁ%ﬁfﬂﬁ*ﬁ
WL, B2, gfﬁ(ﬁmx.CQuals{Y]%:/A—‘ﬁﬂﬁﬁ@true, Ba -#ihiR

flalae._

M FEENEZSIFfx, x.equalsinull ) —FREfalse,
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BRAERXT B E A A NG, FUXERETERESULARR, B2, £ ARG
MaE! MRERERTEN, REEAH, FHEFESRBAAREY, EZHH, mABEHR
RILAMIE . Alohn Donnef§iEiR, BMEBMRRMUN. —PRMTHEF P EKME
BHG—TRNGEH. FiFr22, SRBFENESG2E (collection classe ) 7EH, EBiKHTF 14
BEENNNRETETF T equal s#HE,

REFCENET ZRequal sWEFEATH, RERINREAZMITIEREHE, 1
RRREAE, FEAEBREERMTFA, LFEHFER, ~BFEBTXEYGE Tl
FENIH S, RAERIERIFE—BE.

BEH (reflexivity ) — B — T ERUNHA - ELANETFRAL, BB LE
VbR IX— %, BE2E2., MEANEBTTIX—4%, RERIEERNTHMNAT -
TRE (collection) F, MEHESH contains i B0 %5 V7K, HEE S EERR R
AR LB

B (symmetry ) — BE-ABERBU, EMEAMLEMTF “EIIREEHL" X o)
BURAERE—H. 5B -1 BERFR, EXBEPER TX—%, RIEEREER, i,
EIET RN,

/**
* Case-ipsensitive string. Case of the original string is
* preserved by toString, but ignored in comparisons.
*/
public final class CaseInsensitiveString {
private String s;

public CaseInsensitiveString(String s) {
if (5 == null)
throw new NullPointerException();
this.s = 5;

}

// Broken - viclates symmetry!
puehlic boolean equals{Object o) {
#f (o instanceof CaselnsensitiveString)
return s.equalsIgnoreCase(
({CaseInsensitiveString)o).s);
if (o instanceof String) . // One-way interoperahility!
return s.equalsIgnoreCase((String)o);
return false;
}
« /7 Remainder omitted

!

ERXTEF, equal s M EEENIT, T4 B Sl A ( String } X RAY &
BiE. MBRINA T NERERN 25 S (CaseInsensitiveString) xR F0— A
LB FAR .
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CaselnsensitiveString cis = new CaseInsensitiveString{"Polish");

String s = "polish";

EMBHEN, cis.equalsisyiBPltrue. MBIETF, CaselnsensitiveString
Ehequal s FEHE S ENFH P (string) g, AR, stringBdequalsH
AR ARERNEAHENTERS (BcaseTnsens tivestringXt$ ). Wik,
s.cguals(cis)iBllfalse., BEBARER THEE., BRERTDNGAEENTAELS
LERRE

List 1ist = new ArrayList()};
Tist.add(cis};

AR, list.contains (s)REMH 4547 # AHGE. FESunf S AL M, T
TR false, MXUEXMFCIHNBHMNERTO ., EEMAOLHR D, VA TIEEE
true, WMEWRM ~MEITR (run-time ) BE. ~HFDE TequalsE, HHMRIE
TR AR BT R A B, A L R X M R S AT N S E AR,

TR R, WBREMESstring L 8RBT M eqgual s b i 5 gk
LAV B2 IE, Hof LIEEIRY, Tar - KR miEs).

public boolean equals{Object o) {
return o instanceof CaseInsensitiveString &&
((CaselnsensitiveString)o).s.equalsIgnoreCase(s):

RIBY Ctransitivity ) — equals#EME =M ERE, MR- HEETE 1%,
AR APXMBEXEFTHEAMR, WE R BETFEANR. b, Ean
ERX—-FMMEETE ERRRER, ZRXENEY.  PRFEROET 1T, YR
RIEMT — B Caspect). BAFHIR, FRBMOEBLEMTequal s EZ T,
RATE L — R AR AT I8 A 2 L 28 TG .

public class Point {
private final int x:
private final int y;
public Point(int x, int y) {
this.x = x;
this.y = y;
i

public boolean equals(Object o) {
if {!(o instanceof Point))
return false;
Point p = (Point)o;
return p.x == X && p.y == y;
}

// Remainder omitted
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R RY RIX %, A PEBNEAE.

pubtic class ColorPoint extends Point {
private {olor color;

public ColorPeint{int x, int y, Color color) {
super(x, y);
this.coler = colar;

// Remainder omitted

}

equals HIL 2B AR WREEET R {tequals HE, MEREEHEA o intkFIL 3k,
Hartrequal s LM RSB EEREZMMT . HBAXEMA B R equalstg, AL
REBXEARATEEMN. BEERET —equalstith, NEYLRAR — i, #H
HATR R BB EAIE, EAREtrue,

// Broken - viclates symmetry!
public boolean equals{Object o) {
if (!(o instanceof ColorPoint)})
return false;
ColorPoint cp = {ColorPoint)o;
return super.equals(o) && cp.color == color;

}

RTIENEE T, HEhE- P EE5R- 4Rk, BB R a et i, o
RESRBIRRBSER ., A~ LR R THGEN, S ~RPHRBRE T false, N
SRRRRIER . K AV 55 ) G HATEIEE B — DB RN,

Point p = new Point(i, 2):
ColorPoint ¢cp = new ColerPoint{l, 2, Coler.RED);

#JE,. p.equals(cp)iBMtrue, Micp. equals (p) &Ml false, HRATLAHEX AR -
WRBIEX AN : ikcolorPoint . equal s TEHFT EELEE MEREBEGES.

// Broken - violates transitivity.
public boolean equals(Object o) {
if (1(o instanceof Point))

return false;

// If o is a normal Point, do a color-blind comparison
if (!(o instanceof ColorPoint)}
return o.equals(this);

// o is a ColorPoint; do a full comparison
ColorPoint cp = {ColorPoint}o;
return super.equals{o) && cp,color == colar;

}

XFT B R A TR, R T
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ColarPaint pl = new ColorPoint(l, 2, Color.RED);
Point p2 = new Point(l, 2};
ColorPoint p3 = new ColorPoint(l, 2, Color.BLUE);

HhT, pl.equals (p2) Mp2 . equals (p3) &R crue, {ARpl.equals{pl )ik
faise, WEABRTHEE. MAMLERSEAGEE CAR"), BT LREE
%ﬁ E{Lli“%\ -

EARI? HR b, BRAEFMFEEEFRTENREN - PRAND., ERET R
—T AP ENENER, REHNFNSTE, IHTEERBequal s, BRE—HE
MAETUBEZ -5, A, BEFHANEIL. E40ATHE, X MEARREHTH
BRI EIIREitcolorroint ¥ Broint, MEEColorPoint FMA—- A4
Point3, UR—TAHMAE (view) ik (WEAK), BHF RN MEiKE 65 4
e AT Po i ntATH -

// Adds an aspect without violating the equals contract
public class ColorPaint {

privarte Point peint;

private Color color;

public ColorPoint(int x, int v, Color color} {
point = new Point{x, ¥);
this.color = celor;

}

/*ﬂr
* Returns the point-view of this calor point.
*/
public Point asPoint() {
raturn point;

}

public boolean equals{Cbject o) {
if (1{o instanceof ColorPoint))
return false;
ColarPoint cp = (ColorPeint)o;
retyrn cp.point.eguals(point) && cp.celer.eguals(eolor);
}

) /{ Remainder omitted

felava SRR, H— SRR aLMEMTE, FEMA T H O, 4
Java.sql.TimestampXfjava.util.pateif it 744k, HHHEN Tnanoseconds
TimestampMequal s TER M ERH, fIRTines tanpMbat el L HAFRH 4
Ram, REVAMHT XGRS &, WEHAREROFTH. Tinestanp® A7 ik
L WAEUY RARIR S ADateWTines canpR . REMTHETIHAT .
ﬁ%%%Aﬁm,%%Z%&ﬁﬁ@%%ﬁﬂﬂ%i%ﬁﬁﬁ,WH%%@ﬁW%ﬁﬁﬁﬁ
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. TimestampZR - TREMLE, NESMHH.

TE, WAL (abstract) 0 FRPEMFFHFIE, MALERequal ¥
o XA THREL20FMEN “FEFK (class hierarchies ) FHAFHE (union )" M
REW -HEBREWEFEE. §10, KRTEFT —THEMshape, THIBRAETME
EfER, CircleFEMAT —Iradiusih, Rectangle FEMA T lengthHlwidehil,
HBEAATREQIE RN LA, LB ARNR A RSE4,

—H & (consistency ) ——equalsAEME M ERE, MER N RMLEME, 2
EMNBHTRERIFRE, BREF—AVR (REFHIE) BnkT. BT o] 24 RTE R [E
BIRETT LSRR A R, AT AN SRS, Fi, X--FERERETIE FER
Requals FENER SREE N ERIM G, WiZFH2RE RS YIETSM( BFEI13%K ),
WR KB R RY, HRAREBMERIEequal s HER R BE &4, HEH
MEAGEARE, TAEERT R AT R 8%,

R 24 (Non-nullity ) — &G — M ERBEH LB, RbH LK “TESH( Non-nullity )",
ERREIEMNMRBLARE Frui, REREBRBH 24BN Fo. equals (null) &
EFltrue, HAMMBNuIlPointerException B% MW R EER, \HAE AR i
P iNullPointerException ¥, FEEMequal sHERAML - BRMnul 1R £
AT

public boolean equals(Object o) {
if (o0 = nul1)
return false;

}

X R RBER, ATWEHESE L3R WS HN, equal s BB i ;
BHBE N —MIE YRR, PABE R LA TR Ak (accessor ) BER T, M
BZH, equals HFEAHMEBinstanceo (BRIER. BEENLELT HIEmNLL.

public boolean equals(Object o) {

it (!(o instancecf MyType))
return false;

}

WARMT X — SRR E, HHEE equal s FEMNES N EREMHAR. 5 -4,
equalsﬁ?ﬁ#ﬁ%ﬁﬂtﬂ—’l“flassCastExceptionﬁﬁ', RHER Tequal s E, HE,
MR instancec ftNE T BER Hnul 1 Wik, Ba, PEB_ABRERLRHEY,
Instanceof B#EMMME, EHEEEfalse[ILS, 15.19.21, Hit, B Enu] 1464

squalsikMiE, NAMKENGR Y talse, FLl, KEFBEMB MMl 1BE, f8
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i e a -, PEHRENLH siiBequals FIKRI— 0T,

1. =R ENFRE “SERTAFERNRO—~T3 A" WREMNT, WEEerue.
U R M tge i, MR B EAE R w BT HRER B, X AR AR .

2. EHinstancectREFRE "XBR2FAERBOER", MERENIE, WHR M
false, @H, X8 “"EWpIER Bffequal s TIEAANME MR, fTEREET, L5
HETIMGRE DR R EEH—ME W Cequal 88 . RVFATHTIHRE
RIS AT L3, BAHX M OERIERA LR, £48 U (collection interface )
Set, List, MapHMap. EntryEERXH S .

3. BESHRIEMNEN, FAGECLHE [ instanceot MR, HLIL A H ST
R .

4. WTFHEPG—F “X# (significant )" 1, WERS hES BT & bt 5 19 E
RELE, WRFAGRIATRD, Wik true; FWERfalse. WiRE2E PR R
AHEL, HRAVRRAUARIE LB, RS W RRER Ak, B4
IWHEE HERINPI B A R B, XEFORTFE4 A FaE . WHFYFHEA L floar b A B
doubleRRYRYRUE IR, AT LAE H==P e/ T o, WP 3t %8 Bnk, a7 1080 1R
equals Ji&; Mt floats, EHEMrloat. floatToTntBits A n CRBEIE, &5
== EAT LB i n e S BIBIEY; A Tdoublels, #fifinouble. doubleTolongr itk
B 1 ong 2 B, RE M F== P LB Long B AV ( X H, ) oat Midoubl el il
TRARNOLEEALEY, FANFEEFloat. NaN, 0. 0f I REMMdoub ) e R 5k
M iEBLEF Ioar. equalsf 0P ). T4, L X Nefs SRy HBE N TE L,
Hex sl AU Snul1 BaEN, U, AT REFIESHENULIPointerExceptiondd
W, fE R A B 3 R T R B

(field == null 7 o.field == null : field.equals(o.field))

WHiieldfo. fiel AEHEEHMFAMMTRIIM, M FENMES EHR I,

(field == o.field || (field != null && field.equals(o.field}))

MEAME, LINFEREK Case nsensitiveString¥, FtAE - A LR B L
MM ENRBEE MRS WERTEMEE, B ATE R B RO IR A AR . TR B
RENFHE, RTRSHEAEE -BULABEE—F B4 (canonical form )", X#H:
equal sT7 35 BT DURAE X 0 A0 T IR T4 st e L 2 I A @ T A IEAT o LL G X T AR
MTHETEE (RFE134) B AEEN, I i SR 0 5 R A ARG RIS, R s AT AT 0 A
E2E =N
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W EEWF T2 M Bequal s HENERE. b RN RENPERE, BABITILE
P A 2 B A AT BB - BIROER, SRR T SRR, MR O A R R
R, RARLRE WAL NG S REBBRENE, hiloviece FRATFREBIEMNER,
AT BB R 4R (redundunt field), HNEXWTERATLIAR “X@E itB48, BR
EHBOA TR equals FEMERE. WFE P UABMAEETXB SR H— L
B, IA, BRI R Bealsel}, BiIIHERETRR, TUE THETHEEFRSY
RIFHE

5. HRRERM TequalsAikZE, RZPDEHE=Z/08: CREENKRY. M.
—EBH? (UM HSEEN S ETHE. ) WRERETEM, 250X BT £ 4
BHEHE, HEequal sHFEHMILHE.

BRI LR “@F" WENequal s TEMEKFF, BEESIL& M honeNunber .
equals, PIEIBBREMH—LEK.

* M FequaleiR, BEEH ShashCode ( NEIR% )

*AEBEEMEiLequals FET THREA, MR REHAMARK T WELFHL, ) A A 8
i@ FequalstU, MARIEMETIREMENER, WRERBARHZ & i
B —FHEERERESNOEN, BERSR - FEE. G, YE ledk,
AR B AR | F— A U S5 (symbolic link ) MEM S W 2B,
WRBH, Filedld MM,

*AEBequals FERBRFRTRNAR, WREXLMNE, EERE _AHERS
FERER. I, java.net. URLEequal s M T B LA URL S 2414 1P M
B, BT ERBEBEN— P, R THB BRI, T AR 52
HERBRISER, XIS FHURLIequals FEEBRequal s#E, LB HTRES
IR, (REMR, BTREENER, THEIRTERYT, ) BT A BA 5,
equalsﬁ%fﬁiﬁ#iﬂfﬁﬁW#*E‘Jﬁ@&ﬁﬁﬁﬁﬁﬂgﬁﬁc

‘A ERequals AT MObIect RBRAKMMAE, BFAHYH FE LY
cqual s TN FEN, ReEBFRAB /R BETHE N AT REES T,

public boolean eguals{MyClass o) §
}

HMBET, RPTFEHBEAE (override ) Object.equals, AHObject.equals
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WL BRZEObjectEM, HR, BEEH (osverload) TObject.equals { W64 ).

R equals FEMHEM F, BFRME— “BAEE strongly typed )7 Wequals H3E, H

BERTHEEERENER (ARG SN, MAXRTUESN. A5

BREMERT, EOFSFR—SEg RS, BRSEMME S EEY, XREEET
[(35] @M (RE3TH).
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— M EE AR R B TEA N S hashCode HE. /T HE Tequals AiEMEE,
REMEER ShashCode ik, MERTEMMBGE, HLiBKobject . hashCodeBiE
HE, ATISRZEXESHERETHIME (hash) HE/SKELE —RBIFHEMmE, XY
£ XMW HashMap, HashSetHlHashtable,

FHEEhashCodeYZMMNE, ¥ Hjava.lang.0bj ectﬁﬁﬂiﬁz

o T IR BITIIE, AR AR B Be qual s ki EL BB B Y (5 890 5 B0l
B, M4, 3EX R hashCode HkE B, LU AL AN — K o 5 —
FER — BB R 8 AT R, S MEBT AR, B A R MO FE 1 O B4
) R 5 F — PRI I B R T LA 5K

P IRRFA R RIBequals (Object) L RMEH, HARRXFEA YR PE—1%t
BFhashCode LA RIS RBER,

* WRMAHRRFequals (Object) HERFASEM, T4 RIXH % £ 0TI —Ff
HEMhashCode ik, FERBHZLRRMNBHER, R, BF AN ZE N X
FREVESE, X FAMBR R E BRI B KR, A TEEBHI]% (hash table )
R HERE

AR EM BhashcodeMERMXBATRE & HEWN KL ALTASHESIH
(hash code ), BE~KMequaleFik, WA BRARE LG TEETEMR FEBZH.
HE, RifobjectXMhashcode ik, BAMULRBANME , 1A KR g4 i, Bt
X & MihashCode iy B ¥ 1~ B F2 3 2 B HLE B MARREE A E BRI,
BEFEEHER,

wlgn, BT EHAE B PhoneNunber % EWequals FERBBEEILFL LN
“REET HaRE R

pubTic final class PhoneNumber {
private final short areaCode:
private final short exchange;
private final short extension;

public PhoneNumber (int areaCode, imt exchange,
int extension) {
rangeCheck(areaCode, 999, "area code"):
rangeCheck (exchange, 999, "exchange");
rangeCheck (extension, 9999, "extension");
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{short) arealode;
{short) exchange;
{short) extension;

this.areaCode
this.exchange
this.extension

3

private static void rangeCheck{int arg, int max,
String name) {

if (arg < @ || arg > max)
throw new I1legalArgumentException{name +"'; " + arg);

}
public boolean equals(Qbject o) {
if (0 == this)
return true;
if (!(o instanceof PhoneNumber))
return false;
PhoneNumber pn = (PhoneNumber)o;
return pri.extension == extension &&
pn.exchange == exchange &&
pn.arealode == areaCode;

}
// No hashCode method!

«oo /7 Remainder omitted
h

B BL 15 i B 5X 2 S Ha shvvap— R 18 H

Map m = new HashMap();
m.put{new PhoneNumber(408, 867, 5389), "Jenny");

KR, R EESHEn. get (new PhoneNumber (408, 867, 5309)) £y
“Jenny”, REREXERF LEMnuil, E5, REHREMAPhoneNumber S1H: #— 44
MFEANHashrapd, F- ey ~THE. BEAT (REAF) BE. 3o
PhoneNumber ¥ H W FhashCode H I, AT B4 4 5 B S 0 L AT S 2 Y S
#R (hashCodeW#ye, Hilt, put 77 i Tenny K68 5545 5 0 R TE — PSPV ( hash
bucket ) &, Mge t FESTER — M HIIMhER WA R T 2@ s ZIEG EX AR
fi 5. | Hﬁ%ﬁjPhoneNumberé&'%ﬁt——ﬁ“iﬁ3E’~Jhd5h€ode'}f?£EUW9

B4, hashCoded BB H 4 KR ﬁﬁ‘—'ﬁ’—”’r‘ﬁ&fﬁ#%ﬁfﬂ%fwhashmde}ﬁi&
BAHALATHE, Fian, FHX Tk ER A%, TR 7K 7 i 7 1 % 4 0 =64 1

/7 The worst possible legal hash function - never use!
public int hashCode() { retyrn 42, 1

LR ThashCode kR 4K, I g S B 0 B0 BB RIS B BESTRS . H b
NS, A E A — AR RAR LA R B MR BEL, B 43 SRS 8] ) — 1t
FURRT I3 K BRI A& (linked list ). ERER RN NETRRE TR T



‘ HTAEHRAWERGFTE 33

EATRSE, X T ABR KRB ATS , X XRLBSI RS ER T/

hashCode#EH B ZRKHT N, BEBRT, —MHEIRKMZA- - MEAPRHEN L
B S sy TR AT O BE A | BT Sk X R M R A R, 2B
B, AR ARSI A REAE. TRAn -FER “4x.

—TIFHEFERAE A T A AEERN R AR ESHBEIA. XL

2.0 TR DR X (equalas FEDEEME -8, TRUTER.
a, HEEGTE i nt BRI FEH G,

LEEAETEEHM, widi7, RAE—Presul cMint LB THED

L IRIZE BEbooleanZb M, NWHE (£ 2 o - 1y,
i iRZ M Rbyte, char, short®M#F int KR, MitH (int) £,
i, WREHE LongB R, WHIE (int) (F » (F »»> 32)).

v, RS R loatBRY, MifBFloat. floatTolntBits ! £)

Ll

v. MR ZEdoubl e KR, WitHbouble.doubleToLongRits (£} 8E -4
longRBMME, REHELE2 i, Hi%longMEHE BIE.

vi. WRBZEBRE 1 R3H, FREKMequals FEETBAEHequalshi bt
F B, WFAM X H#EEAhashcode, MBER-PEHE LML
B, WAEABAE A “MHEFET (canonical representation )", R Ia A
HA R T A hashCode, WEX HAE Hnull, BEEHE O ( REHMEAHE,
EXR L ).

vii. MARZHE MBE, WS DT R R SRALE, WIEE, B
FLEAN, XETEEATHETE— MY, RERELE bR R
LHIIEHAAEE,

b. BT GRS 8 1 B RS 10 Bl sy 1 ool

result = 37*result + c;

3.iBFlresult,

4. B3 ThashCode ML /G, MHT "R FH%HZ 0 HA S5 L UE ]
Wi, RARE, HBEESR,
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AERPEETE B, AR (redundant field ) HEBREINE FLERK . BREH
MB—PEHAEUBRESSTENEMEETE SR, M%ﬁ&mﬁm%&%ﬂﬂu&M
B HFHEMZERRITEPRAEABAEM, RELCIHBRES, X2 - &L£. W
RARREMNIE, TRESFEER hashcode UENE 4,

ERZRIFAE T T EFHAOHME, Ll M FESR2. a5 IR 85 E oM B it
Mg, EiRREHEEIE. RLRITHMEEN, WEMENEHERT XL TE
BN, MM Rl get, H172E%N.

A B2.b i Fe Bk B AHE S B EACH T B IUY, R -1 EU B PELNE, A
EHENRE B E— D EFOBA A B0, EstringR B bEmEBEdy
R, JFRERERSE S, WREANEFSRFRARNNFE 2 E, HoEREHN
BEIB ., ZATAE#3T, RERER-TTRE, MRBEREK, HARERHNE, W
FRELR, BRGMREN FTHAEE. BAXENKLHFARAR, HEIR LEHE
FOR T BRFIER

RERNMEXHTEHEIrhoneNunber g, B4 X8, #idchoro KM, 4
TELRAWLE, BHEASHEETEHRS &5,
public int hashCode() {
int resuit = 17;
result = 37*result + areaCode;
result = 37*result + exchange;
result = 37*result + extension;
return result;

}

HAXA FEEEANERE- RN, RENITEZR, THH AN Erhonenumber
LHHE = REH, L, BEHS, HENPhoneNunber 2B HEW S FB . LTI F.
% T'PhoneNumberMhashCode LHM S, EEXFERFEEREN, SR/ FlavaY 4 F
LARFTRR AP A LB . t.ﬁ‘]ﬁ?‘iﬂlfﬁfgﬂﬁ BEWIFEFR, BEBIEAESEEE SR

AR B S .

GUR- AR ER, HHTHRABE AN IR K, B4R %% R M R B
X R NE, MARERERS M EREFHITERIR, MBRRER XA LWL
SEABESIR (hash keys ), B4 MG B AE S0 B A B g MR R T+ B0 RY . B MgGi i
AR “R A" BAB, —~BHEhashcodelP —KIRAMNMEANBE ( BEB48
F) AEMAEERINMrhoneNumber X £ S8 XA E BB LAE TR
EE I
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/7 Lazily 1dnitialized, cached hashCode
private volatile int hashCode = @; // (See Item 48)

public int hashCode() {

if (hashCode == &)
int resylt = 17;
result = 37*result + areaCode;
result = 37*result + exchange;
result = 37*result + extensicon;
hashCade = result;

1

return hashCode;

}

EREZEHETHES B hashCode LI kBB HBHEN LRI HEA B, BLAE
HARTEBFABIEE, 3 Hlava BB EL4ARTHE QB A B A 50N 8 500 805 R 2.
CEEEAFMRERIIER R BN EROTRIRE, MixE A RNELFEHET
FUMERRAEE . WiFlavat S8 T — AR T AR 2 55 B2 5 (X AR SR B9 S5,
IR G — 2050 RS vk S 4 B 0 BRI AR MR R O ekl . SUL IR, g R e
HAMT LR ER N ARFNSCRRBT.

FTRABABIIBHMARBRE— RO LEBS BB, TIRXEE B8 81
MECETTRRATEERS, BREARBRANBLT, THLSHENHBERAFTH.
FRRIEL A, SO RBTREREEE KB LA, TH, 7EREa a6
RELPPREIIEH Ko RRRXBEMITE, 505 A 502 10 BT 3 8 ST B B B9 2% 0 f
ML, ETHOMESBLEI LT EROREBIE., ITUNE— 1 ERRE, Hlava
1i%ﬁﬁ$2ﬁ,sunm%%ﬁﬂ%ﬁigﬂ&ﬁw¢$ﬁ,A%—&?ﬁ%ﬁ,E¥¢
FHENHNER ., HTRURLKENBERRE FOABES , BESIRRTEFER X T
FERBBRHETH.

Java V- EFEHHIFLE, Hillstring. IntegerfiDate, AL EIMhashcoded
Kﬁ@%ﬁﬂﬁﬂ%ﬁﬁ@%ﬁ%“&@ﬁoﬁﬁﬁﬁ,Eﬁ$ﬁ“¢%$§,@ﬁﬁﬁﬁ
FﬁﬂmﬂTEﬁ*mﬁ¢*ﬁﬁﬁﬂ@ﬁW%ﬂoN%%ﬁﬁﬂ%ﬁﬂ%ﬁ%ﬁﬁ,%ﬁ
%%ﬁﬂ??ﬂ%%ﬂ%%Wﬁ,ﬁﬂUET—¢W¢¢@EE,W%%ﬁﬁﬂﬁ%gﬁz
[BIAYAEA P (X0 PR T B0 o 0GR [T A e 40 18 ),
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&
W4

Bf%iave. lang.object Bt Mlostring SR~ LW, HE, TREMW LR
BEHAREHRAEAERN ., CMNEEMLT, LR @ i), mEREIN
M EF S+ HER, I “PhoneNumber@:63b917, toStringEHNRRE, #
VUMW ER - B, HELTE, A5 FRESLERRY. By
“PhoneNumber®163b91” B REEMNME + %M, {0BY “(408)86/-5309"
HEER, ETERATEM. tostringEH— S8, “BIFAN FLEER LY XA
JFige” RATATEI, A,

AMRHFTFroStringWAEH R E M FequalsflhashcodelE ( WHTMERSR )
LEE, AR, B#t— 1 HilltostringXH|, WHE— I XBRETMHH, 4 -3t g
WEERprineln, FRHFEERES () ARTARIT AP assert B,
voString IR UMMM . WRRRET — M FMcostring ik, Wa, 4.
AHAMEEHRSEEER, LiF,

System_out.printIn("Faited to connect: " + phoneNumber):

PERAOEE Mtostring ik, BF AMBLEXM TR BN G AR WE
AN E toSLr ing FEBYE FE A B Y B L B BE—M T Costring ik,
ARG TR IRBEE, FHGES TRYL “ME rIgmxessims g GEROE S S
REAME. FTEHXMENBE: “Jenny-pPhoneNumber@l63b91" “Jdenny={408)
867-5309", {REREFFIB—1-7

EXERRE AR, toString AENZERNKFESNFELARNBNES, a0k
ERAIESEE TR ESS ALK, HEURPOTHREE AL RS F ik,
KR A S AR, IR R, EoStringiZ& Nl —MEERFAE, 1L
“Manhattan white pages (1487536 listings)” & "Thread[ma.n, 5,
main]”. MAERLT, EFBIVZLHEARY (self-explanatory ), { Threadf T 4+
I FERER, )

TEEMosering MR, MBI B — PRES AN R, 15 A 0r b m
PUERH X M T UL (value class), HIMRESEA . HEL, BARIH. 1858020
AR, BT — R R N A AR R IR SR
RO LU 4 A 8 LR RIE A AP ROIE & F AT B3R 5, JOXML SRS, 4 g
EETHR, - REATOL B R IS RA S cr i ng S 8 (R BB LT
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B, X, BREATUREGHEMNENEMNFERERTRZAEKAFEE, Java¥P 54+
R BEAR SRR T XM, 3FBigInteger, Bighecimal fi#i R BHH RiELME
X ( wrapper class ),

i tostringiB FMEMIEARA AR Z4: MEXITRCLB EZMER I, W Bk
R TR, Waniiham—hBirXFg, B RERHT ALK AT LT
Tk, HEFRFEES, UEBTFHERRBABKARES . BIRTEHEMEITHRA
FEE FREEA, MSATRATHABIRE, Y5288 . WRAHERHE,
AT LR B RS, EFAERRNEAPEMmER, KEUHRR.

AERETREEERL, FTHZELEPPEREEARHEE, WRKREREHR,
I 137 32 724 X R el Bildm, —FE%%S%*PhoneNumbergﬁﬂgtOString’)‘j?}E:

/W*

Returns the string representation of this phone number.
The string consists of fourteen characters whose format
is ") YYY-Z2ZZZ", where XXX is the area code, YYY is
the exchange, and ZZZZ %5 the extension. (Fach of the
capital letters represents a single decimal digit.)

If any of the three parts of this phone number is too small
to fill up its field, the field is padded with leading zeros.
For example, if the value of the extension is 123, the last
four characters of the string representaticn will be "@123".

Nete that there is a single space separating the closing
parenthesis after the area code from the first digit of the
exchange.

* R ¥ 4 % ® % ¥ % 5 X X B2 B

*/
public String toString() {
return "{" + toPaddedString(areaCode, 3} + ") " +
toPaddedString{exchange, 3) + "-" &+
toPaddedString{extension, 4);
}
/#*
* Translates an int to a string of the spacified length,
* padded with Teading zeros. Assumes i »>= @,
* 1 <= Jength <= 10, and Integer.toString(i) <= length.
*/ .
private static String toPaddedString(int i, int length) {
S5tring s = Integer.toString(i);
return ZERGS[Tength - s.length{()] + s;
}

private static String[] ZEROS =
{“ 1] . “a" . "aell . |‘0W" . lle%e‘l . Ila%gall y
"@eeoee”", "0000000", "PPR000R0", "000000000"};

WARBREREEEN, A XRERBO N EA I T IR RITE .

/**
* Returns a brief description of this potion. The exact details
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* of the representation are unspecified and subject to change,
* byt the foliowing may be regarded as typical:
&

* “TPotien #9: type=love, smell=turpentine, look=india ink]"
*/
public String toString() { ... }
XF T ARG TR AP HITREBERE T EAAREAEFR, AEIXBRTFEZ0,
AR, MRgEOCRERR.

AR GIRERR, HtoString BEIEPESMFAREE, BE—HERHERE,
EBRE—NEFMEE. FI, PhoneNumberZ )i % &4 *areaCode. exchange#
cxtensionRYVSIEN T ik . INRAIAMRIGE, HUFHELATEXHELNBTEALETRACE
BiTXEFR B BRTRK TRIFOME, FHEREFRINAMXBERAEN TR, &
TR EARERS LR, SENRATRE, NRABRELTHIE, FoSHERHE.
MBLA TR R, BERELENA TS8R T UL, R Ems A

BT L AAPT
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CloneableBOM BH BRIEAME ) — P mixindk O (mixin interface ) ( W5E16% ), K
MRIXHHI T R I R (cloning ). AEME, EHEARIMEAXNEHIK. HEEMEA
ET, EMD—Teclonedtk, objecticlone S ZHIFIFH . WMRAMEHT o hs
(reflecrion ) { WE35% ), MARMMNA N —TXREH Cloneable, MATUBHclone
Tk BMERMEAARTESEYE, BAHFRIEZRAGR—EEETHEMclone i,
REMEXHERENRE, XMBEARE ZHERE, AERIE—% r 8T, £%H
A E RSB - MT AR Y Mclone Tk, HihiSnt a2 E 2HA, Faf i f i
T 1 H A B v ek

W4, BEClonecabledfBABETM HEE, BATYEM M AR CRETObIect
HERP B clone FETANITY: MR- ELHT Cloneable, MobjectWcloned
R Bl Z 3 R FE R i, AN A, E#ME—TCloneNotSupportedkxception B,
KR FEN -G AR R, WAEAGH. EEERT, $H-- M BEORNT EH—
TEALHEFHELRERE, R, ¥ Fcloneablefll, BXFTHRED — T RIPM
TR -

AT FHCloneableE D, MEXM - MRMEFARE, EHHEHRLIEL AL -
THEERN . FTEMA, FEER ESE R0, HEH—RE T AL 2
8 (extralinguistic ) ¥l . KA FMEREE TR — g,

CloneTAMIERAMERIEREFHN, THAKHjava.lang. Object A FHAENE .

BIRFE FI P R — 0, KB I MRS RGP R, —Rie X
B, S TAEM A Six, Tk

x.clone(} 1= x

fekerue, HE, FaRX

x.clone().getClass() == x,getClass()

BaRerue, B2, RUETREMHNER, B8R, AXELT, Fi

x.clone() . equals(x)

Fakerue, BE, BUAR—IEXER, B0 - HBEESSHOUBRERH 4
BB, AR E R R N A RABERE X R R A
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XA EFATLA MY, M " WERAEERE KRBT, —TMTHREHFMclonels
B E R R BNE, MEZERERNEHEE. mMEZXINERAnIR, W)
cloned RTTHE & M 4 g5 f4 i B R Q)Y Af 5.

AWM. M “x.clone().getClass {)AFINILZER Fx.getclass " MABT.
EEBE, TFA B mRMIT BT AE, HAMNFEPEMA Tsuper.clone,
WERFI A SO R TR LA . AR IIENE R E, BN - TR
super . clonefM@#IMR R, UHR—Pclone FEIRM -k @SB E, T8
HEMEME. Bl, MBEREET—1¥final%clone ik, W iZIE L~/ EiTE
Hsuper.cloneMBEMNR, MF -~ TRGHEHLBE FXELN. 2 — @M
super.clone, AW ObjectMclone FE:, MTTOIE D F WA A L], xR
HIRE FROF AR SR, RN AR R E k.

(Elﬁiﬁﬂﬁ/?*qﬂ Cloneablef# M H BCHEHRMITI, — K/ 85X 8 Cnl s ik
PR TR MU 7 o S ET 4 VB F A F I Sob ecc e Lone LAY
fTh. %ETJ:. WFEBTCloneablefk, ENERBEEHRM T~ ENmAs
cloneTik, (HIEHBRT, BIEKEMFTEBREHRMRLT “PTIAEF N clone LB, &
FROAE, REZRPN, BN, XEATHELY,

B AR BB - "’I\'%“F%BECloneable, %ﬂ?ﬂﬁ:‘eﬁ%ﬂ%ﬁt FIT ARG one fith.
il super.clone () PG AR A & “IﬁEA&iﬁ"F%%%L MBS, MU EEEEL, X
RIMPT XL SR, NG P REGAEES, X588 RE X BRI R T
Cclone ). {EXPEPHIINIE (I BH L) 4%—;“?(1?@ SRER Z PN, MR R
BRE TEELAUNHE, SEQY -THRAEU TSNS E, AP 2, 3R 91 115 0F B o] BE )
AR ERNMNE, EXRERTATERHE -S08. 6, $8R P PhoneNumber
RIERRHNHER . FEXRERT, EH RSN Object R RIPMclone Fik AL
— R AAW MR

public Object clone() £

try {
return super.clene();
} catch(CloneNotSupportedException e) {
throw new Error("Assertion failure™): // Can't happen

}
1

AR BT P T T AT AR R BoEHXERclone S MATRES B

SORMEE R, Fln, EBEEskbhiictack,

public class Stack {
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private Object[] elements;
private int size = 0;

public Stack(int initialCapacity) {
this.elements = new ObjectlinitiaiCapacity];

H

public void push(Object e) {
ensureCapacity();
elements{size++] = a;

}

public Object pop(} {
if (size == 8)
throw new EmptyStackExceptian();
Object result = elements[--size]:
elements{size] = nul¥; // Eliminate obsolete reference
return result;

}

// Ensure space foar at least one more element.
private void ensureCapacity() {
if (elements.length == size) {
Object oldElements[] = elements;
elements = new Objectf2 « elements.length + 1];
System.arraycopy{oldElements, @, elements, @, size):
}

}

BRI AR A K MR T SR ( cloneable ). WREMclone T E @
super.clone(), MAKFERIEstackTLH, AHsizeRPAFEHNE, BESH
elementsHF 5B SRB S vack M R R E -, 1 JBF 45 ) S5 2 T R 0 v B
RPHRA, RZFR, BREBRSER, EITEFETLZEEELMNESR, SEme

NullPointerException®¥®¥.

MRRAR S tackdfE~ MR, BAZTHERKTRSSE, KL, clone} &
RE—THERY; RUARREASUEIERETE, F B IE R 3th B <7 42 55 7 e % & o
HI#IRX & (invariant )o A EsrackEhWclone i IE % # T, B B 0L AR T
MER. BEBMMER, HTelement B4 BB AcLone,

public Object clone{) throws CloneNotSupportedException {
Stack result = (Stack) super.clone():
result.elements = (Object[]) elements.clone():
return result;

)

FE, WHelementsHBrinal iy, MxFh FEATEELERTH, HHbcloneFE: &
B helement s BUE — MHHAY. X R — AW EE. cloneFHISHEEM AT &M
finaIMIEE RE2RETN, @ﬂ‘ﬁﬂiﬁk’ﬁ‘ﬁﬁ*ﬂﬁ@H%Zﬁ]Wuﬁéﬁhﬁﬁﬂtﬂﬂ’é%fﬁo
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WA — PR SRS, W REAT 0B AT 2 e final (B AT

)R e lone Rtk A8 . FM0, MWL A—TBANERE clonelk, BH
NIRB R D PR BEE S, B AR R - AT HERME - R,
MEMLE=R, Mhnult, WFHEKNEE, ZRTHIMCACMBEEESR, 0EEHA
Javal#iiiava. util.LinkedList. %K1 F.

public class HashTable implements Cloneable {
private Entry[] buckets = ...;

private static class Entry {
Object key;
Object value;
Entry next;

Entry{Object key, Object value, Entry next) {

this.key = kay;
this.value = value;
this.next = next;

. // Remainder omitted
3

IR AR O BV 0 TE X A BT MR, RRARIRA ) st ack KB I IRFE |

// Broken - results in shared internal state!

public Object ¢Tone(3 throws CloneMotSupportedException {
HashTable result = (HashTable) super.clane();
result.buckets = (Entry{1) buckets.clone{);
return result;

b

RAMARNMRATACHHRIREE, DR, XM A3 ROBAESFEGEE 4
B, AR A5 5L R R R MR S 2 H R B EAT . OIS BT, AR
B — A IR I B R A DL T R — AR Ik

public class HashTable implements Cloneable {
private Entry[] buckets = _..;

private static class Entry {
Chject key;
Object value;
Entry next:

Entry(Object key, Object value, Entry next) {

this.key = key;
this.value = value;
this.next = next;

}

/f Recursively copy the Tinked 1ist headed by this Entry
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Entry deepCopy() {
return new Entry(key, value,
next == null ? null : next.deepCopy());

}
}

public Object clone{) throws CloneNotSupportedException {
HashTable result = (HashTable) super.clone();
resuit.buckets = new Entryfbuckets.length};
for {int i = @; i « bhuckets.length: i++)
if {buckets[i] '= null)
resulit.buckets[i] = (Entry)
buckets([i].deepCopy();

return result;

}
.-« /f Remainder omitted

H

HAXHashTable . Entry BT, ©XHE—1 “BEEN { deep copy )" Nik.
HashTable Fficlone FEMELT — &SI/ . HMbuckets¥, I B 7 I
bucketsBH, B —MESEBPIMHITREZN ., EntryZE A YHRHE#E DT 2 5658 10 4 V8 Fi
EHS, UEEIEI R (ERERNLS &), ERXABHAFRBER, A, WRK
FIMARMBEM, e BRI, HE, BEHAE - THEHFAR—- IR, BN
HUERTHENLE, EBENE— BN, WMABRRLBEKNIE, XBEES S5
ﬁﬁa%Tﬁﬁﬁﬁﬁﬂﬁﬁ,%ﬂuﬁdum&mYWmﬁﬁ(MMUM)ﬁﬁﬁm
{ recursion )

// Iteratively copy the Tlinked 1ist headed by this Entry

Entry deepCopy(} {
Entry result = new Entry(key, value, next};

for (Entry p = result; p.next {= null: p = p.next)
p.next = new Entry(p.next.key, p.next.valtue, p.next.next);

return result:

}

Eﬁﬁ%ﬁ&%ﬁﬁ“¢%&%,%ﬁﬁmmmndmw,ﬁﬁﬁ%ﬁﬁ%$%ﬁﬁﬁ%
BB ACIIM%EERE (virgin state), R5BHESE (higher-level ) WA EREL "4
HBERE, EERNWEashTabl e Felt, bucke s BCRB B8R 16— 51 10800 #5204
K5, T IETE S BAT B R P B — 48 - (5], #MAput (key, value) ¥
( LERA A HEA ), RAEE TS E— P Eamn. S8, MEMclone ik, U
REBITRERE “HERMEXNROH RN AETORSMelone k" 18,

METEEK -, clone FERMBENBTRS, V8 FE R X R P (o] 4E final 7y
(RFISH ). WMRclonelBT — RSt HIE, MACE T EFENFRANLBE
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B REREZ, RS ERSREINT, IERA RS I X R MR Z R
R A—# B, E—Bd A iiEsifoucikey, value) FEWIAEA Efinal, B4R
Iy CHREFEN, WA MiZFEIEinal A8 TILN “Hil 7 & helper method|” ).

ObjectBclone WA N M CloneNotSupportedixception 54, HE,
WE AR lone FIAA BB ARRX A, finalfclone FEEMIZE BRI TR, Ky
AWM B R H (checked cxception ) BB HL-E L RE B ik, HRCELFIR (03B
415 ). WR— MW RAE (FRFIR G110 MR HPRIREI5K)) &E Mcloneh
B, B2RE AN clone FIEMNEZEE T “"#iHiCloneNotSupportedException it
EFFRIA XA TR PR R FEMclone ik, GBERMMETTE (E45)
HIfE 7

// Clone method to guarantee that instances cannot be cloned

public Final Object clone{) rthrows CloneNorSupportedException {
throw new CloneNotSupportedException();

}

ETRNAMBUFRRLTN, BNVUR— 1 TEASBTHOTAR SR, FATYER
cloneFERE WA HTTHHCloneNot SupportedExceptionf#, AT Hclone
HELARTUME - REREME® (unchecked exception), HMlUnsupported
OperationException. fRill, BHEHLIREN, MXEHELT, CloneNotSupported
ExceptionBIL#BMREE.

i 3 Fﬁﬁiﬂ"TCIoneableﬁﬂE‘J%#ﬁﬂiﬁﬁﬁ—ﬁ\@ﬁﬁ@ﬁmaﬁr—%cloneg W2
B iEE R super. clone, BEB T T ERF A, BEELT, XBEEFERE
WM TN "WIEER" WA SR, 3 BREEAFS S5 FRSIERE LS e
Mg, B, X 8 AR DT R A AR ET LT B 3 M A c lone B2, HIX I H R R
B, WRERRQEFELBOR, RELEFTENEHIM, FaLLHEna
BHMTERE. ZEBUBAR5, B0, RX5F0S 80— DI, K EN R
RAYRV T, R LI R R B R 1k AT, DENLFEREE.

PRI B et O B NS B0 B, I FARY E— LB £ Cloneabl e 1Y%,
2R TER—MTARIF M clone WikSh, BOA NG, SU0E, BIFNEES,
RUREREMBRRR BN KAER, NETFHRBGR KRGS, G, XTI AR R,
SCRFMRE N BA RAMB L, B TN 45 8 % 8 0 B LR R

AT RANFHEANTHERBE D002 25 ( copy constructor )o FriB¥E N ¥y
iR, EHRE - MR, HAME— M BB AR RS Mk BRI, Him.
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public Yum(Yum yum);
A—MTEEEN —TR/DANERE. B#ft—13s T R 8w

public static Yum newInstance{Yum yum);

UM R BRI, WREMBA T T, hcloneable/clone ik AT E
RS MR TE - RARBN . & S22 30, SIIRERETH
AR EFAE SfinalBRPIE S F R EEmE, BNFRSERE FBELD
EWWEERY (checked exception ) 5 EAINE S EBH T —MBREBLMNE ., BAKE
AR - ERBERERES T A —MENH, DEATFCloneabl eff LG —4
RAMclonedik, AT WBRARE— BRI REN 6. Bk, #4068 HE N SRRk
K&clonetk, HEENFEOM SN,

Bt —4, —E NS (EHS L) TUY—45%, TRRAMALRZES
RO —TEGHBEO. S, HENH, FERRESSRBRET - MENAE RN, T
MEBHRRRCollect ionB#HMap, BT I IS BB IF 50 e B I Bh4E
RSB, MAREAEPEZEHOTHN. B, BidfE— 1 Linkedrist 1, ¥ LA
BREENB—TArrayList, clone FEHRGRMXEATIE, (52 G R
HBLM, new ArrayList{1l},

EE#RCloneable AF U L3524 KA1, L, AL - vt , HMR®E O AWy B
Cextend ) SXHET, H B, KT 8kEMm sy (RHI5%) WAMZEHR {implement ) X
TEN, BTEAEXAEEHS, AERRBNBFANKF LR E clone ik, WHKR
ERRAE, BRIERY T IR0 N — 3, WEFRE—8, WTF—NE]h T %A
Hitpk, ﬁﬂ%ﬁ\ﬂeﬁﬁﬁﬁtﬁﬂ?— TN HREFBZRIE ( protected ) clonelik, LT
M TEBRBLIHCloneableE DR FEER.
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- 7 - N . "V"
. - i ’ [ ; L]
PSS P 3 Yoa . T
e “ LN w

LSRG T IEMER K A, compareTo ik ObjectPIRGH A, K.
Jiava.lang.ComparablefENFHE—H Ak, conpareTo ik L iFH# T P A S
B2, WAV IR LA, BRILZSN, E9obiectMequal sk HE MLMBIE. — 1%
EHW fcomparable® M, MERTCHIHRAAEGHAF LR (natural ordering ), -
THARFNIETIMT Comparableffil, XX RULEITHFIFE B R,

Arrays.sort{a);

METHESE TP MconparableX R, ##F . HERE LR AR LR E2E,
w, THNRFEE Y stringTB MCconparablef#l, TEHTHLHEHIED T
HEBY. HETRHRIFFITEIEE.

public class Wardlist {

public static void main(String[] args) {
Set 5 = new TreeSet();
s.addA11 (Arrays.aslist{args));
System.out,.printin(s);

}
}

—BARWET M T Conparablef®, Vil UBHE LSS RHESE { gencric algorithm ),
LA RARAR T8 T4 & L8 (collection implementation ) #47 BME . 4R ] L LIRSS A7,
KERERBROAE., XL, JavaT SEPHTAEE (value classes ) BBEZH T
Comparable. MRIFEART -MIK, CRAEFHBAMAT LR, HINETH L
MR . R IRF BB FITE, BARILF BN S ESMEAEO. AL HERE
S % A 220

compareToly BATEMAT Sequal s 77k il 49 % B A4 F MW I RRT , PERENA
%, #WHComparabl e,

WETAT X B I QTR R, MBI T . S THA TS 2z
SrERM- B R ERE. AT R KT A Rk AT L.

MClassCastException B,

v P E AT, 1845 sgn (expression ) RARECE EWsignum B8, T B #expressionily
R0, TRIEM, 4r9h&E-1, 0oki,

LT LBEIEN TR A<My, BRsgn(x. comparelo{y))=_--sgn



MFPHRGAHRMAAGT & 47

(v.compareTo ( o (XWEERE, HHNYy.compareTo (x) #H— AT HE,
X.compareTo{y) ’diﬂi)ﬁ#ﬂdj—/‘ﬁ%c)

AR EROLARERXTEELELE LRSS (2. compareTol(y) >0 &&

y.compareTo(z) >0 R&x.compareto (2} >0,

cHf5, LHERIUES . compareTo(y) ==08 R E: FFHENz, sgnix

compareTo(z)} == sgni{y.compareTo(z)).

'iﬁ?qgﬂ {x.compareToi{y)==0)==(x.eguals| , HX R R ER,
 AEIEB Y ComparablefE N, HHR T X 4‘%"{T 2 B T LA ?’&
Fﬁﬁﬁ\iﬁﬁﬂﬁﬁﬂ%. "HEE: BERAHANHERIIE, HRASequais k ~H."

BABEM LRNEANEERERIKT . WRequalsAF (RETH) --#,
compareToHEH VA CHERI LS. 5 THITNER, 1100 — 4 B I £ 2 4 )
iR compareTofIE . AT, Sequals RAME, 7B KA, comparaTo
FIAD MR . AP BE s pr % S B 4 B3 1 R Rl 25 93 2 M4 compareTod] i
HclassCastExceptionSH ., BH, XIFRcompareTolf X MIER F % i s,
BAUENAZHBE BRI MR 2, BR, fFlava 18517 A, Java¥¥ &
P o 0 IR 2 SR A A

Eﬁﬁ?fﬁ'—/f‘fﬁﬁiThashCodei"‘JEW%%W%ﬁfﬂmﬁﬁfﬁﬂﬁ?ﬁW%—‘#, — P ER T
compareToEMN LU ST R RMEKE T HEL RN, o ERiA S FANEJob >y d- e
TreeSet#iTreeMap, MR THZKCo] lectionsMArrays, BN IATHESE#EOHE S,

REKIPRE — T compareTo @ H M H— KK, B—KIH, MBEREHE TH
R RZEM BT R, WASkE: FTEEEN. mEs_— PHENFE MR, ME
THR-EXFE-IXE; WRBE-IHEEFEANE, NE- AR —FTTE_
PHE; MBFE-AIHRERTFE AL, WE - ie— EPTFHE TR, B &I,
M%—&ﬁ%ﬁ?%:ﬂﬁg,%H%:%H%RkT%EAﬁQ,%z%~¢%%—%k
?%Eﬁﬁﬁoﬂﬁ—%%&,E%ﬁwﬁﬂ%ﬁ%%%ﬁﬁﬁ,EMﬁﬂ%ﬁ%ﬁ%Eﬁ
— XA ERBRER,

REPETN T HEERE, M compareToy &M S W i ( equality test ), th—
EEF Fequal sYEMMFEREREIZEE. 07, WM. ot e, B, FEg
GBS B — MR AT A, B — —HII TR L 0 N e, B K
T BEHFIE [l 8 AR T compareTo®ia ( REBTR ). fr¥tequals AUk it RS
AT compareTo ik, MFIRRE K —A LB T ComparableE RIZEIEIN-— 1 L4800, 4
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WX AK, MERT—IAMECAE, Hbug- i, HEAAE PR SR
A WA (view )" FHRFELGE M. XEEM, R EARAS PR L EHMcompareTo
Fride, Fn i &) A BERRHE, T8 R0 S - B ERE .

compareToEMBRT—HRE—THEIIMEN., IAEEEMNTN, HEHEM T
compareToH ERMMNHSFM ., AHEEATHNIZEDSequals FiEREEHMERE, HE
BITTXF, faficompareToFEBMMITF REGEIFH " Bequals— B ( consistent with
equals V. WTRIXZFNEAT BEETHE. WP ERBHFRA “Beqguals ™ —# (inconsisient
with equals )", B - TXK P compareTo LM [ — P Hequals HFiEA—HMIRF X %,
A, CMBEEERTAE, HE, MB—1THFHEA (sorted collection ) & T ZEMILE,
WX N E A ATRE RN T H BESIEL (Ccollection., SetiiMap ) WBALT. XK
A, MFREENHBHAZRE Bequal s YEXT LN, BEEERESER T I
comparveTo &M A Requal s HERMMATAZM, R8N ISR A 40 B K
R E, BRWEEFTT .

B, FEpigbecinal, EMcompareToiESequalsA—H ., MERE T -
AT Hashset, #AMA—4new Bigbecimai ("1.0") #- fnew BigDecimal
Cr1.00m), MRATEREHEEMNITE, BN IFHMAMNEESDIB gDecinal LM,
Wilequals R RFMEN, KT, WRAFHEHTreeset AR shse RIUTTF
HagE, WEReHHEE g, WX M eigbecinal i@ idcompareTo ik
R RSN, (BB EENEBigDecimal HITHY.)

#EconpareTo SR Sequal s ik F AL, BHAEEILD LR AFHZA, T
MABHTEHERZEN, RHAITERETSMER, R USHEULLE, A
compareTo FikMZMIiCclassCastixception®#, MBELSENnull, W
compareTo AW EMIlNullPointerException BH, XIEIFR “YHIEL S5 T
IEWRER, REREHRENRAR" FTSENTT%Y.

SR LB A S R LB, R R A PR, b vt S B BT LGE 1 04 9
compareTo AR IEM. MR — W& LB comparabledEi, ANERFHEMFE -k
BRI R, ARTUER -8R Mconparator, WEKRS L Comparator.
s EFHCER Comparator, %ﬁﬂﬁﬁ%?%&?ﬁﬁ()aselnsensitiveString%, H
compareToFEFH - O FHMcomparator:

public int compareTo(Object o) {

CaseInsensitiveString cis = (CaselnsensitiveString)o;

return String.CASE_INSENSITIVE_ORDER .compare(s, €is.s);
}
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HABRAR BRI, AT DIERXRERIER < M > LERAKN, REIEXLHT
Fum AR e -4 &L, SR -EHEEN LR, Na, BRI ARSI R b3
EBEFXEN., RPN EXEARITGR, BPH#TAMAMEER, WRA—-1HMILE
PUET TR (CRREME), BN ERESHR, HEEZER, DERLRYHR
MEH, Wi PHRRELRME, LEE DRIEWERERESY, MNRRES
B, EEE, FHEgB &P rhoneNunber E M compareTo X FX iR A .

public int compareTo(Object o) {
PhoneNumber pn = (PhoneNumber)o;

// Compare area codes

if (areaCode < pn.areaCode)
return -1;

if (areaCode > pn.areaCode)
return  1;

// Area codes are equal, compare exchanges
if {exchange < pn.exchange)

return -1;
if {exchange » pn.exchange)

return 1;

// Area cades and exchanges are equal, compare extensions
if (extension < pn.extension)

return -1;
if (extension » pn.extension)

return 1;

return @; // All fields are equal

}

BRENTEAUTHERRE, HERFEHNAK, BR—T, conpareTo M iEli4
AL BH BB BERAAD (magnitude ), 1T HRER TR EEQGE, RITUAMR -&
REAL, EEETURETMEITER.

public int compareTo(Object o) {
PhoneNurtber pn = (PhoneNumber)o;

// Compare area codes
int areaCodeliff = areaCode - pn.areaCode;
if {areaCodeDiff != @)

return areaCodeliff;

// Area codes are equal, compare exchanges
int exchangeDiff = exchange - pn.exchange;
if (exchangeDiff != @)

return exchangeDiff;

// Ared codes and exchanges are equal, compare extensions

return extension - pn.extension;

¥

RIS X HAES THBMRGF, BRARKEER D L. RIEKHIERE ope RIS
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A, SHE— AR, ROMEREIEEEEZENTHFFINTEGER . MAX_VALUT
(20 -1y, &WBABRERLA A ETENEESRLY LENEBRAT, - 1TH/ S0
2 EECARE KB R UREEER 32088 E, MRIB—TRAATER (nkR),
13— RARERA A (incR), B2 (i-0) B, R -Maffi. X
i ftcompareToMERBE I, S FEELE, TLEM LT LMGR, MNibR [
corpareToLPEMSE —~FKHH &, AL N ERRE, BOSTL I ARS8
MR X SR REF W HELUELL, A VX BN compareTo 7 53T K S5 ST A B4R EE
ER LR
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XA & O

F a0 Bravea BERHE WL, BT E avail S WER R E T, JavaB SRUT
HEBAMBETE, EFRARIHRAED, REa 40— SN, &L
TR RS TR, MERR AR O E AR . MR,

i . i o ol s = e R g i i i L i
. L : e se G N ¥, = ey L " ] g
| i L 2 i i =
; | i i i H 2
$125: BENRRNTHEAEHBM pl \
or TR T \ Il e e e

BRERXH— M RIFMEBR S — MR AR, RESEWEER, XM F4
ROHMERTS, BEBETASHEEMEARIRAT ., —PRITREMHERSBE
AR SRy, WEMAPISEMBEWEBRIT R, RE, Sk M UGBS S APLEST
BE, ~THRFATENEEGEREMABTERE. TS BHT N LR
(information hiding ), W3t ¥ (encapsulation ), RIKHRIHyEA& BN Z —([Parnas72].

FRRBZFLUENEEAFEES, KPS HREBEFIR -1 FL. ETUER
WRE - RATERRZAGME LR, FEILRETUEBTIRTL. Wik, K.
B, BRMEN. IRTUMEREFROEE, ENXSERTURITHTL. T
BETEPHIE, BARFARRRTUBMXSEE, 3#EERARTNNRBT R GE
ERMKER. BRELBEAFHILRSNTRN, BRLWRTHOME, BREH
REBOUERNTRATE, —A—TRAELTR, BLHHRT UM EB LR H T
ROMERE (RH37TR), BLGX BB E DB — B0k, TR SRR P iy 5,
ERRET URERAGTERE, FVRMOBEEREH TS, BT ARk
BOFERNA RS, ENERROTRETREERE AN, BE, SOREHEETH
BEAMRGH AL RSN REIRRLY, Xy Rt TR R,

JavaB FRITATRE TIFZ M (facility ) X BEDIE00RE. B MG RE M
4 Caccess control ) HLMIILS, 6.6], BERETE., BOMBRA K THH & ( accessibility ).
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<A™k B R 1) PR R o TS AR R B A B, AR SRS B A BT L A A ) A o
(private. protectedMpublic ) F{ERE K k5 Ho f F S S48 W 7 6+ SER B R

LCREE RS 1R

GUEH, FEZRTEMESF P EXRBREINLFE, BOIEE, Wz
EFTAER . A T34 0 ERR SR B iR & 5.

MYTZE CIFEER ) BREN, SOIEAPMMTEM TGN &80
{ package-private } TRAH 8 (public ). WMBMFEHT - HATpublicl WaTey B ¥
ZU, BACRLAMN; EN, B EEMBEH . MR- AL E SN EE ISR 5
HE, AR LB HROHEAEN . St R MR ERAR, 5k
BT UNRHE -5, MARBUSHMAPIN—37: FB, EUENEFEE S
WalUM TS, B, RNE5LR, TEFHLOLOFEIRENEL . DREHR T MR
BUH, BHEXFATEIRE, UREERN.

WR—TERBENTERBEE N IREE — P RENERAD, AN %L ey
BAREN—TRAREL (REHED ) (WE85 ), RET LM — ST WA
AT, XEMAR EIRUENARERNOERENE" BHEE, Ky— B
AMECERX M CRBERE 8, MARKAPHY—#4,

RTRI (B Tk SERAMB BN ) A AR RR R, &R b
1R M 31 L3R

* BAW (private) —— RETEFBILN A M THIZ 2 PR A BT LU R A 2 5 L

* BEFER (package-private ) —— BB 5B B P R {24 28wl L4 i D) 3 A AR
R b, BN “BiK (defaulr ) iR HHT, W N B R b
W, IR TRk A R T B .

* BHEIPE (provected ) —— 3% B A 00 BF FE 00 F 26 AT LA Pl i A1 B (47— 22 R
OLS, 6.6.21), A, B K & WIFT7E 50 P BR AT fl 2 0 AT DA o] 54 L 5%

[ 60] * 2FHI (public ) —— (LT e /B 77 1Y 7 1wl i i B

SIRFBRRTT T - EM LA APIZ S, T2 MRIERTE HAb AR b 5 R A 1
HEAA— TGRS - EEEFEHA R g, A E EsprivatelBMif,
KA GHRA . R ER A S 2% B AR A 4 B 12 BT B P AR
BRI, BERGA-MNARTENERNS LA TEMS RS, B Z B ER
MELXFR, BERRSEAA RRASR— R T M 84, HAAEHMBIE T H
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BYAPL, SR, WSSl Fserialivablef®B O ( WES4FI554 ), BR4XH
Rl RE % “HHE (leak )" BIS W AIAPIH .

T RARNIRR, 2505 GH] AR RFA LRI GO, & B BAT 7 Al A
*‘,’%{%ﬂ' PR AR TRIGFHOAPIH -0, LAKEWT. Fik- 25, —1TFHHEH
PERPHRRBRR TEENS T - T THLOFRE (LBI5F ). SHEPGERR
ISR

A — F R (E AR TR PR — RO Dl t . MR- A FERG TRERN— 1 F
. MATHRP TSROV BRI T EE POV IR E A fiFRIILS, 8.4.6.3], XRERTLL
BR80T B AT AR A AR o] {8 AR S0 SR 3 4 B0 RARTE 2 TaX &30, B4 4
WRAERERTRAGE, BEHESTE -FHREE. TRV —HERERE, 0ER
—PEER T 1 ED, BABEOT AR FEEX MR R RLMBE SN AA0. XEN
HEARABFESRSE LB IR,

N«Eﬁ‘

DRV A EAF R (K TAG8 %), WH— MR Efinally, =
TR -MIEETEM SN nal3H, B2 - HREERIAE, BRI T A A5
TR MRS X BB R A, R 2 T RREMGME) . - 48
BWERE, EF2ATERNETRABESY, ME— KL nalt), #ABHEHEE
fl— T ENR, MA, —EREXRERSGAN, SRAET DR — 5055
TR (HPXPEAFE) HRER.

WT RARANGEAETAER XS4 B, Bt A R 7S final HF B 58
KNEREATN. BBEMA, IHNENESHAST RS, BR ) R R REE (R
38K ). MEZEM SR, RUeHE 2T EERRNE, B2 F 1ML A S 495 1
CRE13HR Do TRB—MinallfL & — 8 1 1% 2031 H ., B2 B BA JEfinaldsf () By 4 55
BRI AASGTREEY, HR T3 AN ST HEN—iX S IR RN,

EH, FFREQEHBRTEN, FL, BELAEHRSinal SAE LT 82885,
IR RO EEEG D, FAEESEEREEATONE. XRESRITN— % WA

// Potential security hole!
public static final Type[]l VALUES = { ... };

NEBANTRER I —PRARA, UR—ABEMIETERE,
private static final Type[] PRIVATE_VALUES = { ... };

public static final List VALUES =
Collections.unmodifiablelist(Ar rays.aslist{PRIVATE_VALUES));
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B R ER, DERFERBIEN (compile-time) BB Z2H, HILBEMRK--HE
AERY R, IRAT LB AR MBCHBER A -0 i, EREAERA - -,

private static final Type[] PRIVATE_VALUES = { ... };

public static final Type[] values{) {
return (Typell) PRIVATE_VALUES.clone{):
1

BN E 2, PR SR T B A A T PR AR T — M RN A APLY
N, BEIKRE \RAEAT (] Joic a2 . $2 LRMBL R B RAPIRY — 3040, B T A B 5 final A B 15
[62] Hzbh, REEREEEEAFR, HAFEAEBE final TS| B3 & B R RE,



£FHgE2 5

=
i " g e PR b= e
B ., Y e e an EIE & #
R w - P w .}&, i s
s w . B < - -
W é% - Y # @ E:d w # %

PAERIEERE PEBENE, ERXFARREN. S0P S EEAEEESm
A IREF RO R REREL A, FRESEMENEAFH (lifetime ) NEZFARE. Java
THEEGEWFEEWER, HffAstring, HIERUAHER, BigInteger
Bighecimal, FWAEBMTEATIFEZH A . Fol R B F M Filkil . LHA®H.
EAIAAY &, B2,

MR- AR, BT R A AR
1 RERBEMLERA KT E (BT Mmuwator) @,

2. RIERAARTFERASHT R, XL FRLC A &8 EH FEBIRAL M AT
TThe AR EEE A, - RIS KR finalf), RIS IES TSI b
(i <

3. AR RLinald) . M RLMNBRE /L, RTLOFR AR ER, niy .
MR- R BN RARIH S AMAFTR T, SA— P ERLRE S 48
B, MAR TG LHERIELERHOITY, TEREF EAEFZIIPHAFEE (memory
model ) {1 [PughOlal,

4. ERENEBRAREN . RETLUN HE P BB P REE . BERIET A%
MTALLA A Bfinal B, R0 & G R R B F15 AT 2 R 6951, M A
LUK BACVRY, BR, EHMANUBIRE, F 87 LS Y AR AR o R o AR
Fo,

5. (RUEX THEMATEBBASERINE . A E ORI EA 3 10 A &by, 00641
ZRPFEFEERER XS SR07I0. A, AGEARN T & 5 R EE A R 31T R Rt 4k
BRI S, BAREE I — 7 FEF 8 (accessor) i Il a5 o) A, EMERE . Piklr
Efireadobject rih ( WEEs6% ) MR AP M N (defensive copy ) BA ( 24
% s

ATE 4% H R S B F R, Hf M RS KW M Phonetunber , H4f
B PRIV EEA - DR E (accessor ), IR BA MWK BB (mutator ), Fifl
A PSR e — BT

S HUENSRANRARK, —iFn



-

56 F 4 F

public final class Complex {
private final float re;
private final float im;

pubiic Complex(flocat re, float im) {
this.re = re;
this.im = tm;

1
// Accessors with no corresponding mutators
public float realPart(] { return re; }

public float imaginaryPart()} { return im: }

public Complex add{Complex c) {
return new Complex(re + C.re, im + c.im};

}

public Complex subtract{Complex c) {
return new Complex(re - c.re, im - c.im);

¥

public Complex multiply{Compliex ¢) {
return new Complex(re*c.re - im*c.im,
re*c.im 4+ im*c.re);

}

public Complex divide(Caomplex ¢) {
float tmp = c.re*c.re + c.im*c.im;
return new Complex{(re*c.re + im*c.im)/tmp,
(im*c.re - re*c.im)/tmp);

}

public boolean equals(Object o} {
if (o == this)
return true;
if (!(o instanceof Complex))
return false;
Complex ¢ = (Complex)o;

return (Float.floatToIntBits(re) == // See page 3% to
Float.fleatTeIntBits(c.re)) && // find out why
{Float.floatToIntBits{im) == // TloatToIntBits

Float.floatTolntBits(c.im)}; /f 15 used.
}

public int hashfode() {
int result = 17 + Float.floatToIntBits(re);
result = 37*result + Float.floatToIntBits{im);
return result;

}

public String toString() {
return “{" + re + U 4 " ¥ oim o+ ")
3

}

X THERTR— A (complex number, L LWAELT ). BR T hrEfiobject Fik 2
Phy TR T HR SRR @IS, MR RAMEARZE. . B Feik Rl
PRIE . EOX R Ram B A ) R o) - - F#H A Complex LR, A RN M ETIL L
Bl REMERGAFIEREHEM TXFAER. CHEN S K6 Guncrional ) B, B VX
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¥ FILRE T - ARG R, X RO R RHTE AN AR E . 52X E
KBRS (procedural ) 0L, TERMHFAT, HFEARE —TIBRMEAETITARE
R RRE A T .

QR (A B IR IR R R BRENE, B EBBARER, EREENTL
AT att, REIESRNA. EENSERHE. TETASRTLURE MRS, B
ROV ZIAOR & UTREBEW AN E NHER R Ry M X T EHUREXER, B4
AR AR RTER M E G AMAKE A HEETL, ERAHNERZLNRTF R
FMBUMY TR Gt e e R, MM, JEMEATUETEE#RESHE. URY
i A St mutator i B B A r RS FE R IR BUB B R, IP4, BERIHMER - A%
BARE R AR, BE RN,

FRERNRKEFRLRZEEBREMN, ENTERBL . HENRBHFRITTEREG R,
EMNASEES. SAHRERBEBLLREHINI L. EHE, BE 1R8BS EHH
EREN TR B RN EE. T, ETENETUHAaEES, Fak
WZSARAXHIES, SREPRTHEBEACH LA, EMIX—8, —REEY
JER:, R TMEBMBIMNME, HEIHREAE NGB Stinal ¥ . M, complexdH ATk
SRETHNEE.

public static final Complex ZERO = new Complex(®, 9);

public staric final Complex ONE = new Complex(l, @):
public static final Complex I = new Complex(®, 1);

RAF TR BE— BT R — N ER AR LRGBS T, SIERER AN
EPETFERR, N YHRK— T HEFEOLE AR, T U RERRTNEA,
BigintegerflBooleanEMARHMNBES T, . HARHABSI) wESBE P ZHETY
HECAMNLE, WARORH S ER, MR 5 AR SR B iR,

CERI BRI Z A LI AR RSB TERE, ARKEEATERRE IR
(WE24% ). ERE, MRAFTFERIEMED, Hhx sl GRS FRENNS, Fi,
RATE, AN EAETERR R clone FRAEE MM 2L (NFI108), X574
Tava'F & R0 0 MEBHR I RPN, Fillscring B RIBE T — N HEEY, BAT
WEEAR DA ( 44k ),

MARAULFETERNR, EZHTUREENHASIEL. #, BigInteger
AHERATHSHERTE, HEFSBH- - Pinc kBN ERER, T B8 B 43— 4
intBHARER. negate FEFE— A FHMBigIinteger, HPBER B, MASLE
WM. EIRATHERL 4, BEHIBigIntegerh i FR L H 4 iR — R M A,
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FaEHRAEMER—EREBATENERIETERN— R T XREAH (building
blocks ). IR — TH RXT N MBOAE M EASUTRE, BABEFTA BHLRAHE
EN. RSB -FMERIEE A, FT AR MA T AR MBS E ( map key ) 111%{—‘ i
# (set element ) ¢ — AR B RHEA S - T GHE (map) BEFES (ser ) H1. RFEHE
I BNREEETRIAEIELR, ARMHEOCENTM &k EE L.

FAERHER—WRAR, HFE— A FENEBER— 1 AWM R. QX
AMEAHR I RE, BWEN T AENRARE M, BERL -1 e
Biglnteger, fFETEMALGIER

BigInteger moby = ..
moby = moby. ﬂ1pB1t(ﬁ)

EViphi t A~ H MBI gIntegerLhl, ) FO R K, &= DKM R (]
AR MR BRI WA SR gTntege IIN SINGF FilsEey
cava.atil.BicseribiT iR BEBig nteger®RL, BL: 7o eASE - EE Ry
. HE, YBigInteger NAME. Ritset BN Bitze, Jelft o Jrk fe a4
(ER U] (constant vime ) WRCEM “TAN" M 8 4 f Gtk A

URAINTT — 124 BAIBETE, HUBPABERS - — TR S, B o ayes g
S HARR A R S E 5 AR 2 DR HE BE (R0 25 2 3 h 3k 4k T 0 e ) B gy Wﬁq")}‘fi\':
Rk RS- - FERSY B R TR St B RNTHE BN IE A E A T it
MR- TLBEAELERN— T RABTT, HE 290 AT AR S5 50 A LA 4 B 4 AL 98 1 )ik
= NRZEDRT . el ST LU NSRS TR E RS i, B.glntvegerd - PTHR4EH,
WAL “F£% ( companing class )", EMAEEMNMEEZED "#ESE ( modular
exponentiation )" EHMZLEBIE. H FATQRDIMEBRMN . {#0a BT =g vl [ 73
B, AREEME. RELSEETRHM. BigTnteger % MA 48 MR T BV 47 60 [ o
k.

ﬁﬂ%ﬁ\ﬁﬁ%%ﬁ%f@ﬁfﬂﬂfﬂ%”ﬁﬁﬁfﬁgmﬁﬁﬁé{/ﬁﬁﬁ%wmﬁﬁim1Fﬁf’§-‘é‘§3 | |7 LY
BT LA T 3RS o 40 5 1S BE MM 9 3 FFARIFHPERARYE— T A F I TRER 7
Java¥ G, .L,Wﬁ?ﬁff{]—‘l i?fﬂ%%b!drjng% E.B{JTIEEL;%%ALLtTlflthffPY

nTEGRFEIA N, TERERHET, MMM Frigintegerifi 3. BitSec|r By o] g &
i

AT LE T E -~ T8, JF LR AT TEPLEI  FREG BA R
RV AL R R R, N T R DI AR I B
THRUF. BT "B XR N inalt)” ZAF 25 HE B VLAY Al B R I s X — 2
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—FE R, R R H R E R R inalfY, MARIPEANER nalf), XML
EM— AT, CEBSRFATUY B, HERAER AT, XML
HHES “F—rrgy, AasEaf{n THERENFHHEIrE" (B35 HE,
P LA P 1R A B4R

- AHEANE R A Kfinal” BB ZRHFAMEE, HHAANAGERREIRAR, K
HERBAY, FAEMANKHEE LT, RFABAAMNHERK (WE14), v TRERE [67]
A, TRLicomplexch B, HE WM H X AT k.

// Immutable class with static factories instead of constructors

public class Complex {

private final float re;
private final fleat im;

private Complex{float re, float im) {
this.re = re;
this.im = im;

}

publ{¢ static Complex valueQf(Float re, float ia) {
return new Complex{re, im):
}

... // Remainder unchanged
H

ARARFMIBERAERM, DR EEERMA RN METRIFN—F. TR, EY
EAFERZ T QABAEMEIHE. MFOSUMESTE, ol BLEE L Efinalky, H
REYTRIHEE A REHMANBRTTREL, TSI AANEE SRP Ol R,
BRT A S RIEH RITH 25, XAt (15 AT BE 46 /5 82 0 R AT B o ot ik 3K
HITERE, RAHGERMBEBET O SE7k,

WAL SR BEA TS MBARS, EMESIAFRITEM. i, Binpaa
ComplexiRft—F “BT M AR HEETS" 7R, 0 R 1E FH2S & Bk 3 T A
PieE, TRSHEBXMBREE, RN ERR SO H WHE S K conplex (float,
float) RANBHMERURT., BREAIBRE T, SBESMH. REBS 1841,
FHALT MAFEEMEA TR,

public static Complex valueOfPolar(fleat r, float theta) {

return new Complex{{float) {r * Math.cos(theta)),

) {float) (r * Math.sin{theta}));

_‘%BigInteger*ﬂBigDecimalﬁ*ﬂﬁgﬁl—jrﬂ%ﬁﬁﬁﬁ, AR ERGLBES
final M0 ERIBCR" FBHRA WYL B AR, MUENREFERETRSBENT, AEHLE,
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KRR LA, XM -ERESUEOL. MREYHEGRS — 1k, ENEe
fk#i FRigIintegeriiFBighecimal L ( FAARTAIKS ) BU4Fa] ¥, BBA., R
HRE, DBERITESRIE— “HIEN” MieigintegerKFHBighecimal, MAL
— NAVAE FRRSP SR EGHEE, Ramd BT W R ER” BT T A T
FrpRIPEIE L ( HLEE24 5% )

public void foo(BigInteger b) {

if (b.getClass{) !'= BigInteger.class)
b = new BigInteger(b.toByteArray{));

}

TEA K HRIFE B0 4 H X FAER AR NRRE S, REFE2BMTE, LRG0
LR inalf). LER b MM LA ENERBT — 8, N TRETEEET LA B, B
BN BRI . A - E R R AT SR AT A S T A {externally visible ) 9875
AT, FEIETTEREFH—THEE D Ffinal OITARE . TIHE -5 8 5B B0 e e s
AR (Y45 —RFDR AT IR B RR ) 0 Bl RO R ik B3 ) 2, Wy 4
BERERFANE, ANATAT BB S E0IFN. AR LREH . B
WRRIEST ARG, WA R R T S MR BT TS, 2 [ R A

B4, PhoneNumberXfihashCode it ( WEL & ) B — KRR R, BN
BAS, RERERFEER, UEKKBEBRER. ZUHEREREmH L ( fazy
initialization ) ( WHA8H ) By —PHBBIT | string RN TRAKEA, EABERSH
i, RABEEIERERN I E - R EWK, BRI, AR R— 1R
EEATREBAEAR, FERET SN REERESAR%.

// Cached, lazily imitialized function of an immutable object
private valatile Foo cachedFooVal = UNLIKELY_FOO_VALUE;

public Foo foo() {
Foo result = cachedFooVal:
if (result == UNLIKELY_FOO_VALUE)
result = cachedFaoval = fooval();
return result:

}

// Private helper function te calculate our foo value
private Foo fooval() { ... }

A I D B R 4 RO O X B o, WMFRREF O ST AR H
Serializablef[, FHENTZ--ITREL M AT ERMSE AR -4 5
AkMjreadob jectB FHFreadrResolve ik, B BB AT A W L iy i i
o BMikMreadobect M8 — DT & T UM IE T B2 QIR AT AR 0T 5000, 1AM B
MY EBLES6%.
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BWMEZ, BRAENE Pget FEMY — T HMMsec k. REFTREFHEDEL—
TEEATESX, EURNIZRBETEY, T EREFENE, R RARENN
ST FEEBTERN RS, RN IKERFE— S/ MEMSE, illrhoneNunber MComplex,
BRIETTAZMN (fFlava B 8 FEH, AL EMjava. util . patefljava.awt.Point, &
A WERAER Y, Bk AR ), REHIZIA E5 EHT- -5 A B0 S AR AR T R AT
fiflstringMBigTnteger. HANRMLIAMABIN EaMEFE AL B ( LEEI7R),
PRA ME R ERE M A H W TT B REH

MTRFRERME, FTAERTILERY, XBEMNEERE 1B E (process class)”,
QiThreadMiTimer Task, MB— T ETERMAETER, BARPREZRTHIBRE
EMAEE, BE IR PEEMRANER, TUEAER B ZM RN, Rtk
RIHATRTAEY: . Bish, MERBEZNBELMBEONR, FHENYEREL RN ZEXH
BETER, WMIERERNEE KR 0T S B e, KIEe
WERBZSFRE— T AEOWAEL I, BESESRTNBEHES AR, 2000, K
WARZRMYE— A “EHOAL" Fk CEEE - RTURER, BRI S 2
T AF R MIREE SR A —#E ). SENM R M, “ERWERLT FEEEH
BEERKEHEELE.

ATELBATimer Tas kAR R B IARN . TRTAR, (1R EERES M4 S Mgt
RAERA. HBTUME— M, SeSTREEERITEE, TR ERIBT. —a
— A EERHES (timer task ) AR, WACSRIN, KRR TRAWNEEHELE.

BREBERN— S SRS H P Conplex A%, XA IT J A4 HI S 57 36 7 45 o
M, EAR—ATUME (B8 MANER. o E SR MR THke i
2, EREFERMGEA; W T EENaNAT KRG BRI HE X [Kahan9 1. Smith6?,
Thomas94],



7 i
. - g
PP && B . . N (R
“g” b L # :z: F
- o R 3 3
PN ki e

K (inheritance ) UMM ERMENTE, BEHAS LR IR AT TEMBE T E,
AGE A AR OR R BORR A - RN R SR TR R R 28, AL T R
MR UNAR - MEFROERZT . T8 g, 3R L4 ST
MIRIE (RSB I55 ), MR IEF R LM, R, %@ E#KS  coneret class } #
ESEARNNMK, WEEEGEEA. RIS, ABEMAAE “BA", Bl TR
A Uimplementation inheritance, - - TEP RS ----/I‘“iﬁﬁ’ﬁﬂfﬂ_ﬁ ). K ETITIEH AL 3 AL
m?ﬁﬂﬁ%(WQMEmmmmw,ﬁ—ﬁﬁiﬂ—Tﬁﬂ%Nﬁ'ﬂﬁ—¢%ﬂﬁﬁﬁ
— D R EHR ),

S5HERRTRMNE, BRI T HEMN [Soyder8s]. HA)FH, — FLKE FILE%
WA ETREA R AN . BRI AT RSB R A MR R Rt A B A, MR A
ETRAL, W FRARERUTIB, MHEENRHNESRATCE. Wi, — 4 FELmERE
HERNERM AR, BRIFBLELLI AT BRI, 3 LLAS R0 5,

ATRREMIME—, BOVBEA -TEREEH T rashser. % 7% HRIT0FRS,
RNTEERMrashsel, BE—FANTHUBRLAS LG E 0N CLWM CBE (FE ST
IR EEER, K MESHE CLROMBRGER ). N rRIEREROE, Bi1STS.
THashset TR, Bl TREBATENKE . TR XS BOE R R — R
HashSet RPATBI NN A LISINCHK . addfladdali, AL, RITERY XA ~F

// Broken - Inappropriate use of inheritance!

public ¢lass InstrumentedHashSet extends HashSet {

// The number of attempted element insertions
private int addCount = @:

public InstrumentedHashSet() {
}

public InstrumentedHashSet(Collection c) {
super(c);

public InstrumentedHashSet(int initCap, float loadFactor) {
super{initCap, loadFactor):

public boolean add(Object o) {
addCount++;
return super.add(c);

}

public boolean addAl1{Callection c) {
addCount += ¢.size();
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return super,addAll{c);
1

public int getAddCount() {
return addCount;

}
}

EPTEERFEEEGH, HEEHAEIE IR, BHEEIONET 1@, HEH
addrll FEFNT =&

InstrumentedHashSet s = new InstrumentedHashSet(); _
s-addA11(Arrays.asList(new String[]l {"Snap","Crackle","Pop"}));

EHf i, B BgeraddCount HXKZIBM3, HEEEHLEDG6, WEE rR? 1F
HashsetWWHER, addall FERBET LM add FEFELHA, HE, Hashset BRI
BATUCH AT R LB, At RAREES. InstrunentedHashSet B Waddall Fk
Ffiaddcount M3, RiTEdsupper. addal 1% AAHashSecfaddall LM, A5 €
MR MAE B Ins trumentedHashSet sl B T WaddFiE, B4 TEMM- -1, ¥ SKkER
Xor#Fadacounc BT L, I, BEEMTe, Bidadanll FEg e TERE
RTHIK.

KITAE RSB EMadarl 1FE, W “BE" X40TF%. BRAXEEIMAETLY
BIA, HE, BRI EAETERS T XA HEY, HashSetBaddal 1 F#BEaddH e
FEBE, XF HAY (seli-use ) REHAY, FREE, FEETEEFEHlavaTs |5
BIFTE . REHEMFNART R ETIL. BHiL, KSR mstrumentediashset %
¥ MR

—RY — SRR, BSadaal FiEEAEEESTHESITLERGEL, HE
TRWOH A acah ik -K. EREHETURIEZGANTWMERE, Anashsetfaddallh
ERGEEaAATIEMER FEBM, W AYHashoetMaddal 1 EHRA SN ED. AT
BIMEAFEARRENFANGLE, CHYFERTHTELE b, BRYFETER
HIEAY Cseif-use ), WATRRA R BIFH, SR AR, WAEMRERT, HHA BN, il
XM A SRR, B TR, ENLEERGN T FRERERAE B, X
TR L PR EEEEH LW,

BRTREFEN—TEXWEER, EIIMBKATR SR ol B e ik,
RN E S RE TR FAREABR RS RS B R R R
MR R BT DURIEIX — 20 XTEEATIAT FE AL, AT RS RN TR M R R
WESRENMAG R ZM TR TR & . MBI RNMA D, 2% g1 )
B CEESIUCRE ", B AKMMEE T LUE S T, R, — B T s
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i, MIARTTEER TRA r XA TFEES0HFE, B RN nES®ENEF L
REFIy . EAR-- AR RIENAE, Efliashlablefivector A P|Collections
Framework /B &, SEBTF ML EERHEZ 2.

LT P BRI TR A AR T (overriding ¥ #iE, MERBAT R -DRBIER, L
KEMMMFEO LGS, MARSEENFE, FRVBSAVREREL SN, RRXHT
ASEMEE—, ARGHARZTLEEGRAR . WHEAEATERRADLEE T 481
Jitk FHEAEME, W FENH D RO RS R, W RR PR AR, A
LXHN MR BT RIEIILS, 8.4.6.3]. MHETRBRUA L SELTHFENELERES—
HMRBRAT, AWK LB FET a0 h s, BEl. R0 FE (&8 A 89 5 4 ol 8 |
Er. mE, FEPRTFERCESETHEDHRTENAE, ZAMEGWER. MYy
RS TR MR R, BAh 5 BN E FR AL B,

FIEHR, ARSI A NE R ARG A ERS B — DAL, L
ERMEIRMM—DREE, CHRTRDPTEMNEN—PEH, TRTEREN "4
(composition )", WAERCHBLTRE M HE- M. KPS S0 77 2L 56 0)
EHBESHEA RPN E, HRFEITHEYE, Byt ( forwarding ),
B IR # 4 F & (forwarding method ), RHRB I SAERRE, AR
TEREMTAMY .. MECHOLINT RO FE, GRSEMFNE. BT HILRZ)
HEEMER, FETEHMInstrumentcdset k&, EEH T EA/ SRMFRERAR
InstrumentedHashSet# .

// Wrapper class - uses composition in place of inheritance

public class InstrumentedSet implements Set {

private final Set s;
private int addCount = @;

pubTic InstrumentedSet{Set s) {

this.s = s;

}

public boolean add(Object o) {
addCount++;
return s.add{o);

h

public boolean addAl1(Collection c) {
addCount += c.size();
return s.,addA11(c);

1

public int getAddCount() {
return addCount;

}

// Forwarding methods



Al 65

public void clear() { s.clear(); . }
public boolean contains{Cbject o) { return s.;onta1ns(o); }
public bocltean isEmpty(} { return 5.1§Empty(); 1
public int size() { return s.§1ze(); }
public Iterator iterator() { return s.iterator(); }
public boolean remove(Object o) { return s.remove(o); }
public boolean containsAl1{Collection c)

{ return s.containsAll(c); }
public boolean ramoveAll{Collection <)

{ returp s.removeAll(c); }
public boolean retainAll{Collection )

{ return s.retatnAll{c); 1
public Object{] toArray(} { return s.toArray(); 1}
public Cbject[] toArray(Cbject[] a) { return s.toArray{a); }
public boolean equals{Object o) { return s_equals{o); 1}
public int hashCode(} { return s.hashCode{}: }
public String toString() { return s.toString{(); }

}

InstrumentedSetR AN AT se cBIHNAIEREB AWK, HREserEOIHUE
THashSet KMWRERIE. B r ®RGTELEZA4, IMEFGEE CBIIMREM.
InstrumentedSetELH T setkEN, #ﬁ.iﬂiﬁﬁ——ﬁﬁ—ﬁ‘%ﬁ@ﬁ, EHERRE—
Set KB . WA EPF, XMEMW - PsetBBRII—setr, FEoHEMNT ST,
Hil ] 3R B TR T R — AR T, R PR L ENE—
BYABERE s B, S RENR, XEMHAE% { wrapper class ) B] LL¥k H
FREFATLAT N sec T, HAALSEMIERCE SRR —&E T, mu.

Set sl = new InstrumentedSet(new TreeSet(list));
Set 52 = new InstrumentedSet(new HashSet(capacity, loadFactor}):

InstrumentedSet & BT ARG B — N EARE B se o 06 .

static void f{Set s) {
InstrumentedSet sknst = new InstrumentedSet(s):
<. [/ Within this method use sInst instead of s

}

BlA% T TnstrumentedSet & H &R “TsetTHNUERET, LU
InstrumentedSet REHRME B £ (wrapper class ), X IE R Decoratortiz,[Gamma9s,
p-175], AAInstrumentedset ¥ — PRI THM, BN T80, G0fE,
EoMERXEMBANE SHE RS Y "I (delegation ), W RAETH S, X
ARZH, BRIFQEIRIEA T EEH— 80350 8 [Gamma9s, p. 20],

BEXLFRAMTLARA . FEEBN AR, QERFESHEDBESR (callback
framework ) 1 FEEEHER S, LI OV g| s i3t 2 A1 44 S i R (=) 3
MR, E A B RRERMI R RN CA BN QENS, FUETESE MM ESH
1M Cthis), RS T S ERQENS . R R HSELF 9 M[Lieberman86]. #4b A 2
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SOEE R IR RN W, KA UEARSEHANT LA FRB . XA
ALMRREEN ., RLEETREERAME. URANARERT TWERK, Al
R il

HATS R FRBBER “TEE (subtype )" MW, HAARGER. B4050, 2
FoiEANB, REYEE 2B UEA “is-a” LR, BBINET BIA ﬁf]ﬁf’-f}’i
fIRIFEBY EBEA, A aWmiizbAl: "H--PTBHEECEEAN? ™ MERFAREBH X
FHM R % R yes. ABMAR Y BA, WMMEEREno, MAMEFHFNLT, BRIZAUE AFi
—~ P REEF, HERZ—T/DE, FRMAPL, AL EAREBRE B4, HAETHEMH
P,

flava -2 FF, A ZUBIEMXRIGNAH T B, & (stack) HFRE—4 gLt
{ vector), FillstackH RGP Bvector, XK, BHEFIEORE - - 8mE, L
PropertiesNWiZ{ fHashtable. FERXMMHEMT, EHEAA L8 4

WRAEAEMAE MG ENTHE, WERLEHRETHA T . XEEE A AP
SEERMAEGROZH L, KERE FIRABMOEE. TATEMNE, MTRE FTHBNY
Y, FPOAVEHEFXERARAED. 2005, IBEESSERBEL. #o, 1%
5 — 1 PropertiesELfl, HiAp.getProperty (keyl A §EESp. get (key) /A
BEiR . A& HE TROARBE A, NiGHBS%AKAHasntablefl, TRHHEBIARMT
Ao BUVEME, BRUOANRBSARBHREL, NIHETEMNARESE Trroperties
WFEIE, RIEMRAE, QATFFERFE AT AE (key) FE (value), (HE{LIED
FEERHashtable MAERXHAFERNF. HUERTARSS, w4
Properties APIBTERAED (JoadMstore ) BLAFHAIRE /. SRR MG fn, 2
MIEECK KT, BAEP IR ERIEFS DA BAE 1

TERCEMAHYRMARE G20, £0%E AMELENAS. STFAEERLT BT
. HAPIPAHBCH KR MEAME, FEGEEEXEREAEENE O RHAPIH 4
AL R EAPIT T EREEER THD . MESHEAMATFREI - HAPI, M
7 R ok P e I

M F2Z, MENGAEEIEERR, DR EAAESHE, HAeRe ragrm. 1o
BUTERHMBEZ DAL A TRE AN, ERHBRAEG Y8, BEML, 1R %7
BRAARKEN, FULBENARY I BnEHE, B 22kR% & FRMISHE (fragility ).

[76] & FipfiX@pEstt, TURMEAMEEIUHERNBSR, EHRSEL S YMENE
T - EREIEMER. SRR FLEEMEL, wH BT mRE .
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&g ®

% W Eom i % 2,

BUARGEHERN, M —PFRERN THANR . FHRH SRR k" B F
FiREZLEE, BT F—1R0TH MR ARE R FCHIREHET S, 25
EM 2R

AR, ZENIHBTEBMERTUSE—TAEREROMI, 505 H, ek
DAy LA BE T BT (overridable ) 77/ & A (self-use ); A TFR—MNAHEEZ R
17 B9 77 2 o R R, CE R SO A TR O R R TR T M B R A A JRE R
Wy, HATBANER RO wESEMLETRN (FRIETASE (overridable) B 5ik,
SRR EfinalW, ARNRZRT ) W M, - DRIFL TP, AR P
ZEH—T ARG T, #im, BEMEBRRABSNNEIS (initializer) TEELFH
RXEERY H ik,

Py

BEAIN, WR—AINREARBTURSTH N, BATTHIEER NN a4 5
R BEMR AR . EEEREEEULSH R AT L, “This implementation. (%4
.=y SRS Vo REENE TR BB IAARERMZTATELBERENDIT fR D, v
EREXBRMAR X ATENAB LAERRL. TAE—46T, MAiava.ut 1
-AbstractCollectionf#Ll .

public boolean remove{Object o)

Remaves a single instance of the specified element from this collection, if it
is present (optional operation), More formally, removes an element e such
that (o==nu11 ? e==nul¥ : o.equals(e)), if the collection contains one or
more such elements. Retuns true if the collection contained the specified
element (or equivalently, if the collection changed as a result of the call).

This implementation iterates over the collection looking for the specified el-
ement. If it finds the element, it removes the element from the collection us-
ing the iterator’s remove method. Note that this implementation throws an
UnsupportedOperationException if the iterator returned by this collec-
tion’s i terator method does not implement the remove method.

BOCHER B BEiterator FEM ¥ iremove FEHNTY, wH, Ewb)
ﬂﬁfﬁ}'ﬁTiteratorjﬂi&i&lﬂE@'Lteratorﬁ’:}ﬁﬁ]ﬁ%‘f&ﬁﬁ?”ﬁlremovej}'?ﬁﬁ{ﬁ?)ﬂc 5l AH
RESRE, HBIARNER T, BFENETH#Hashse t ke, HABAUEN S aaah ki
EEBMaddall FiEmi R,

RTHFIBEE 15 ﬁmAPlK%Eﬁﬁﬁ—-ﬁ\j{%ﬁ THALIE, WHEERks
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KA TBIRY, W2, LIWMEREGER DX/ W7 B, ElstEm ro Xkl
BORBM TR BILRREA SR, bl Ol AR, UECRBR 2T
Fote. WOZRT AT R AR B T RE 4 T 8K a2 AT S LR Y

J T ARAORHE PTG ASDU BB 5 RETRGCRY SR E o AR A BRE R  iL
AR FHEL T AT ARZ AR, —THRLABERAREREEHRNAT (hook),
MEEBHEAINECNNBIERESR, IFNEXATUARBCEFAZRIP (proected ) 77
%, ol FEPEE., RELELW. Fl, BE-ava.urtil. abstractiist iy

remnoveRange Fik:

protected void removeRange(int FromIndex, int toIndex}

Removes from this list all of the elements whose index is between
fromIndex, inclusive, and tolIndex, exclusive. Shifts any succeeding
elements to the left (reduces their index). This call shortens the ArraylList

by (toIndex - fromIndex) elements. {If toindex==fromIndex, this
operation has no effect.)

This method is called by the clear operation on this list and its sublists.
Overriding this method to take advantage of the internals of the list imple-
mentation can substantially improve the performance of the clear operation
on this list and its subLists.

This implementation gets a list iterator positioned before fromIndex and re-
peatedly calls ListIterator. next followed by ListIterator. remove, un-
til the entire range has been removed. Note: If ListIterator.remove
requires linear time, this implementation requires guadratic time.

Parameters:
fromIndex index of first element to be remaoved.
tolndex index after last element to he remaved.

XTTEM TFListHHNRENPTRAEL . IR FERE--HEFT, f 1%
PR F 2 (sublist) Bt ic ear FEE” HINE S . NREHERZH M renoveRange i,
21T & Csoblist) FiEHlclear ithk, FEBIEALLETREBAZRENW ITE &
AR, MM LE LB P subli stHLBl— X AT R & —{F 45 8 F5 .

Ao, SRk THURMBIN RN, IR e R TE N %A TR R AL 52 R 4P Ay I A K
W ARE Ty, BANARENTRER . RRESMEIMSERERE HEE. KERY
KR, RSN - RFEETML. REETRED BT RP I Sm, W hE
TXHR R E AR T - IO PR AR, B . A RER R K
R i — DRI AT 2 SR TR T4 IR AR .

YAy T KR A B TR~ A TR S SRR, B RRE], AR
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Bt B A RS (self-use pattern ), LARE HAZ GRAP I IE MBLATRE S RO BAT T, IRE
bR Gl T A XM &R, XERBHBRTELGEMBATRERX RN, KEH
AT ThRE AR B, HRATRE

ME, MTHEAMTELAOFAIHENER TR CHEE, EER SRR R
iR AT EZEE LS, LSRN E. ERBEEGME, JLFERARIE
LASATERE, BEI0 TENAPIUHAR" Y "R MR TFENEFRAGEL”
I,

BT RFER, D LEBUAEFHA -0, HERY—TEFERBTHENENA
R, BEREESI TCRBHEET. MRBRTREHRW, BATHESSEBFLK, B4
MHERRE T AN ERBZAET, L, TERPRGREAN FEESETFRNEESR
BT Zask g A . RS WA 05 B O T 0 1 s B BT B SR L T4,
AT ERF2MBUABBIAT . N T EMERBRITX— 8, TERMEAWETR T
X AR .

public ciass Super {

// Broken - constructor invokes overridable method
public Super() {

m{);
H
public void m() {
}
1

TEATEEE T H#&n, superf—MHE B HHERMEA T XM F En:

final class Sub extends Super {
private final Date date; // Blank final, set by constructor

Sub{) {
date = new Date();

}

// Qverrides Super.m, invoked by the constructor Super()
public voaid m{) {

System.out.printin(date);
}

public static void main(String(] args) {
Sub 5 = new Sub(};
s.m();
}
H

fReTRE e XA 2ATEH BIRIR, DR EE—RITE tnull, H¥ 5k
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AREE 2R £ 1imal B AL 5 R ] ek 7

Ak VRN T SRR, CloneablefiSerial fvabl o TTEMH THERR K.
MAEB—TERENTHRMEBITIUN, BARSTHETHE T EORAR—IHEE, HYE
MHC—L IR AN RE TY BILAERNET R F . R0, M08 B LA g5k
PR LLSEM, 43 MU A e T g R R TS R X E AN B105RAM
S4%PHA T R R BRI T B

MR ET PR FaRh I mMERIHCloneabledi fSerializablefEll,
Frizeiis), BAcloneMreadCbiect FEATH EEWEMTESE, L %
PR HE 0t L E I . T B cloneiifEreadobject, AR EB—TAMERNAE,
FERBEMAN, EREENA R, M Freadobiect ith, FETERS A WH LN
FERREBPF AL ( descrialized } ZBIA# T WX Fclone Sk, ME WA ik
BTE rENclone TR H LSBT HIIEI AR EZ W AHET. TIEWHIEIE, A0
B PEFTF RN, Aolone B iEREIB Y . X RS W T Bk £ 18] B 533 810 I e i ] 42
Ko TR A B4 G

BT, WMRARIREA D AT RNIZIFME RN serializable, HFIHLEEND T
readResolves writeReplace ik, 4. b M{freadResclves &
writeReplace L ARRIPMAE, MAZRFEMHE X, WHRXEFLEREN, BA %
PG AT A M 2 A . R AT AR, TR AR D RIYAPT
B —BR" BIHTE

SIBAEA L, WIERNE . ATHAMIBIT 7K, ERAXNTEFE-LEXRENRE.
X H A ARG T AR B TE . AR . X MECE R R RBICHA ., ks
P, AAEHIAFT RS (skeletal implementation ) { W64, B, {EWAb—-uHEIE K
TR EAE I W R HHR A, AR 3 (R34 ),

fHE., MTHE AR EEANR? MERE L LYk, MR tinally, AR N
RS Tt WA T ORP, FrLL, SRR T L RAkRERERK. BRAdX P F
T—SbiER, A, MXITEY BBAMNE M LRATTRETHE. XIAME— TN,
At AT RN IRTT IR inal A, FRU FTEMARENZN, 5 TFERILHX
F IR ST IR AL I,

HFEXA EENEFRAARE, TTREHFATELEMHITFLUMETHFREE L
EEIEE, BubFEE. AWTFFAETEEELEA . AR M A A Jfinal
B, HN—MhER RN EESERABARY, NEUEANN. FURm—8NE04S
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AT REBEAMERENLE. B -AHEEEDBETINEL, ERRIEMN FEEHRT R
W X FINEEE AT LAY

Er R SRS, WAFEEFHNE ST THUMEBIRERTT (1L,
VIESIN B A SAE S 0E, b N £ TURE Cinstrumentation, R E RS ). EHHLH S E A
FUIEE . WAFTRENTREFEE LRI, R AR T e AR E,
tbtset | ListBEVap. WA, MELAMEN TE EFELNEANGHR. B145FN 40
LA ERARME U MR, R AEAE LRI BRI R E #

A5 LR F AT SRR L, B8 L R TR 248 B AR R R AR
RAK AL MR AE R, BB 2 — 1 A RO 36 R TH IR 2 K 0 72 T A 19
AR E I, AT RO A, BT, SE BRI o o S B e )
HISSE . SRR, RARTTLAIEE AU % ST T 200" 80K, WE— A F ik
AL B SR M B0

PRAT LAHURA B B - - D PRI 1 sk i A RS, mAREERIT A, ik K.
BAFTRL M B RAB R — R4 19 “SBI T Chelper method )™ w1, ¥ A il4g /7]
BSETERATNAAMA TS, BE5, B “ZEAMTES 7R A% 4L
& R EFENE A RN,

82



Tavafg it TR L AR ELE, TLATRE X -1 RIFENTHEALR,. FLURHME
B WETLHZRIERAEHXIE, BELERFUEFE AT, AREDRTIFH.
—THARENAFMZAETY, A MEBR - TaEBRET XL, TOLHEBR MR LN
TTH, B -8, HEerX TR rE. FLETAMAE, e aiFrs
-0, AEXDENTHERK (class hierarchy ) BYE#0 S5 . N ATava HfuiF siglR,
HrLk, shg B 8 LR i AR -

CEMEMURESHEER, ULHFOED, FHFEMOE: BMWERNE, I
RIXEFEF RN EAMNE; RATERNEN | BM— 1 nplements A}, Fl, 4
ComparablefE US| AR TavaE & pat, W2 UAMNEHER . LIEWConparablefZ ..
o, EEE DS, FESR-THNHEL, XEFRAATERS. WREER
AN RR— S, BN LA SRR B (type hicrarchy ) )L &L,
PAE XA RN — P HERRIEN TR, TENRE, XHNSEBBHFRFRZN, Ri0X
DA SR B AR B HOHE R, nAEES FRESINERSGE.

EORT Ymixin (RN NEEEE. — PmidnBEXHEAER,: — 1P ERTEH
T “HEAME (primary type ) " 256, AR RLULBLX PmixinE R, LUK T B A
n LM N . B0, comparableE— T mixin# 1, EAF—TERFENLHATL S
AR AT A B EL S R S AT HE P 3 AE . SREERYIE U 22 B DLRRR omixin, R AE R0k
B9 hRE W HIR & 8 — ISR SR TIRE T . W EARB A TE Lmixin, FEFAEHEE Y
TITEHEFICANES . - DERa[EH AR LMK, THALEBRREHPRH
Y T R B E mixin,

ROERBMATAMEHERREMAREBER., XX THHAEERPRALET T
ERy, RERMAAFREYIHFAREE AR EREE, Flw, B4 --
TR E—Fsinger (RIBH ), A—THMORE-TPsongwriter (1FRH ):

public interface Singer {

AudioClip Sing(Song s);
H

public interface Songwriter {
Song campase(boolean hit);
}

R EFE], AoHFEA G2 Mig. BARIM AU A RS HEHR T Lix
KR UK T -8G5, BRI EHEsSingerflsongwriter& 52 RV, S 1.
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FAITLAEXESARD, EHMYE MrsingerMsongwriter, JFEMAT ~8ES °
A BTk
public interface SingerSongwriter extends 5inger, Songwriter {

AudioCTlip strum();
void actSensitive();

}

WHAGETERAMAAEE, BR—RXEMT, MBORE 7 — &t 3, 8 IHE
BT KMEE, 7ob--FHBERRLT — MK (bloated) MERK, MFE— M EMH ¥ IS0
PR &, BT ERME., MREBIRYRE TG TR, MALAHT R4S
ﬁﬁF%%ﬁﬁﬁcﬁﬁﬂ%ﬁﬂﬁ“ﬁ%ﬁﬁ(mMMMMmememyg%%W%Em
MEARERRE S, KEEQUFFETE, BHXE TR EFRSERY A AR,
PO REL R iR E — M R T 2 S #977 B4

ROERZ MR- P RO ATE, MERESIF AN HNEEE (wrapper
class ) B0, AURARHITH R K LER), B2 BB MSRIE RS T 0 3R o F Bk e
MR Sh, WA B ERR R . REERIMRSRBEN, TS, OE M.

BARKORRITEE HEFER, HR, DT L KRR DR R 48 0 8 (s
HLARE. RUUBEONRSENR LS8R, HTRHMESHME-TBERO,
BRGH— D HKREN TR LR (skeleral implementation ) %o HOWRNR LS AR H
AL ARSI GO A AT S8 OSSN S T

Hﬁﬁﬁ,A¥iﬂHW%anaNMMWM.XEMmﬁwﬁﬁiﬁmﬁﬂﬁﬁ¥b
fil40, Collections Framework ¥ B — 1 EEMESCHEOHEM M — 1 H R UM, s
AbstractCo]lection\AbstractSet‘AbstractListﬂMbstracLMapg

MARBRIGEEE, FABRTHE, BFOTURAS BRI AT T TN, i
m. FEE-ATEET N, ERS—TREBM. HELENL stER,

// List adapter for ipt array
static List intArrayAsList(final int[] a) {
if (a == null)
throw new NullPointerException{);

return new Abstractlist() {
public Object get{int i) {
return new Integer{a[i]):

}

pubt?ic int size() {
return a.length;
}
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public Object set{int i, Object o) {
int oldval = afi];
alil = ((Integerjo)}.intValue{);
return new Integer{oldval);
1
L

MO s LS IR A BRI LA e, VA, X E AT
HREBAR AR MR-, X6 P& -TAdapter/Gamma95, p.139), EHMH 4
A LA P Tnteger LEIHER, HFEIincfH A ogr”%’lifﬁfl"’f\ﬂ]%["!i’?ﬁftl'ﬁl
Py, ErEREASRET. TE, 340 FERR S o REL D FHEPELN— A
ARk R A & # (anonvmous cluss ) C LIS T ), EHEEEETEL] HANS

HRETHAERZEET . BN vl r LA, LSRG R
A B RGE LRHET Fﬁﬁﬁﬂ");“’i‘ﬁmﬂ MF—TEONKEHTARE, ¥ ROETHR
B OTREAHEE, BUHTAR-TE#FmC., W - A XENE LR’

BRGIE, A, i A?@EE‘”IHT‘T%%LA&U— A, E%Iﬂl%mﬁfﬁﬁfrﬁ
lUJ‘i‘:{EUH’:J%f'J« LM T X EONEA U FEO FILARAT, ¥R ---THHR4 L
AL ETHTBLELY R r BRI, IR AN S :‘ié&rf: { simulated
mu:'rtph’ inheritance ), ESFI4KITIEHMEE LR SAFYMNER, XM ALF L EHGA
VLN S W=AN J%LLJ&?‘L’. TN AT

B - TR A LR, SRAMEBEIR, G ENRUETEY, JF Hik
B T R AR Y Cprimitive ), HBEY r PR L BRI R L T AR . R 4B R4
FEBEFRTIAR DS k. AL, hedirEoPmaRen ikt aEknwsl.
@, THEHEMap. EntryENHFTRIAL, HABSENNE, X0y et i
Java Y- G, MERERMIAHEE FitE:

// Skeletal Implementation

public abstract class AbstractMapEntry implements Map.Entry {
// Primitives
public abstract Object getKey(J):
public abstract Object getValue();

// Entries in modifiable maps must override this method
public Object setValue(Object value) {
throw new UnsupportedOperationException();

}

// Implements the general contract of Map.Entry.eguals
public boolean equals(Object o} {
if (o == this}
return true;
if {1 (o instanceof Map.Entry)}
return false;
Map.Entry arg = (Map.Entry)o;
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return eq(getKey(), arg.getKey()) &&
eq(getvalue(), arg.getValue());

}

private static boolean eq(Object ol, Object o2} {
return (0l == null ? 02 == null : ol.equals(o2));

}

// Implements the general contract of Map.Entry.hashcade
public int hashCode(} {
return
(getKey(D ==null 7 @ : getKey().hashCode(D) A
(getValue() == null ? @ : getValue().hashCode()};

i
}

PR B AR TR0 H AT 0y, LR M B 15 % 4 A X
FRITHOHKEREN. NTHEER, LEHAT P CRAEES RS £, MR
FERTBMAT S, GRS REELEY

RIS LR ELRFEITHAMEE, LEAZOF-THEMNKS: BREHEL
LERONRNESBRE . WRAEREHRETTRETD, HAEEmMELPHM -AFH .
o, fRBRTUEM-T~EET, CUST-- oML, 85, BB
ACAKTAEA shRUE T PFNF . MTFHED, SFMIETAMM.

A-E LY, BEE-NAARLTHEN MEE. MAHERER, DA/
TEOHBFAER, ARATERLN, ENZHTRZE NGRS IK 7k, FL
RA BN BEE I R . PR AR DI BT 7 LRI, 0 B 3 BB RN R AR 0 8
B, RHEATLUAE EEE LA R ROBEN, B, IRMFREREMREE, FA
A B SRS EL A I AR R O LB R S TR

R, ®itAENETEESER. - PHEITEOART, FHE %R, B
BRI R OR A TEERT . RS — R BT BB AR R D R IEM R . R D
B -MRUNEERE, vHS-ERmRUEREOMAS . MR- DEITHA P ENRE,
T RHAPIIR M. BRAT - NS DK EHER, REFOBILR, EROE “HET Z
g, RUTEEIL W SRR AR TREN AR HED . ZHEARTURE A
(LI T REAF AR I RIE, 3 B A7 Ml Al IS SRR

B EZ, Brds 2 LER AR AW AR R R T X RN - BoME I 2
HEANHESE LR EENNEE A EERNE, EXREL F, KA ERBRI R
LER, HERGLFRBERERAORMRE, FLRLURZZEREY. NRESHT
— N EEOED, RGN ZA RN R ERKIK. RS, R/ IR T
MAMAAED ., FARIRT ZAEBRI T3 7 2 mamR,
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E§1?§; BORBHATEL XD

B AREIMYL - PHEMER, XPMEOEAM - Cyped, ELBERIT L)
R AR H, Wi,

-”"Zﬁiﬁiﬂﬂ'j’ SANEELT, B R BEE P E] LR IX A A T ) 9 et
R, N AR P AT E LR ETRARY

AH-MIENWR N E T4 0 (constant interface
HEFEm A,
WH,

) EAR LB R AR
THREEBAMinall, GAMBIU AR, DR R B L
EHEERETEN, ARG RARB RS TR T

// Constant interface pattern - do not use!
puhlic interface PhysicalCenstants {
// Avogadro’s number (1/mo7)

static final double AVOCGADROS_NUMBER = 6.82214199e23;
// Boltzmann constant €1/K)

static final double BOLTZMANN_CONSTANT = 1.3806303e-23

// Mass of the electron (kg)

static final douhle ELECTRON_MASS = §.18938188e-31;
}

FREDEXENBOMFRER. R TAAREA SRR R, Wolli Uy
25 ST R U T BLAR Y MR SRR i APDE

CCHCELE R P
FHHPREBBRAAME. LB F, (R mSEadIE mir FnaL

R -HRE: MBEEAR AR A, B R
R4 AD LA S M

O, BB FENZ TSR SHEOYHER
U MOZBOA R BRI

BEE

H.EIL
 EAREWEMHZ M
PURUE R A, B - T Efinal 2898 7 8% fiZ
t 75 e
fElavaE SEPFILTHEEE L, Filjava.io.0bjectStreamConstant s, 146
HEY, AR
BRERUEFESE, BRI NHERELFE DREIEY

TR MR R B R
-8, A APRN IR R BRI EX

AHREHTP,

WA, Javait & B IR EK
[80] (HE%E, HElintegerMPloat, B H TMIN VALUEMIMAXY VALUEM K.

BRI EN-
{WE21%) kS

class )

*H‘Fég‘ i BT R
He A

VB
"?‘&*%ﬁﬂﬂﬁﬁk‘ﬁ

i
WLRREH--TE R T L BFE Cypesdfe enum class )
o B, R EER- A S E R T R E Carifity

LB Phyeical Constant sl # T H

%%V%>$%+

// Constant utility c¢lass
public class PhysicalCanstants {
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private PhysicalConstants{) { } // Prevents jnstantiation

public static final double AVOGADROS_NUMBER 6.92214199¢23;
public static final double BOLTZMANN_CONSTANT = 1.3806503e-23;
public static final doubYe ELECTRON_MASS = 0,19938188e-31;

}

BfPhysica ConstantsMITUERATEREFH X ARBMX WAL, HE,
i TERBRAPTARE, XAER/ADAWLM. TR, Javali T RAA BV HESASSL, [
mf. ERMC— MMM R R ARERET, KSR ART, ot
SRR FA EBRGEIR . TER— 1T

private static final double PI = Math.PI;

B2, BONR A RERRE XERE, I uEEfETHEE.
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:
e B £ 5 3 " w <
* §' 4 . ~ + °, !
i % © w # v
% : - .
Bisk: REEBOEREX . oL N
e ,; .. N - we .

P L e

BEE (nested class) RAPE LA A6 NEHE, EXREENTMNEN R
FERINEAR MM %S . R4 5 0 e ) el T HARMI R AR o s
BLEZ 3 Crop-level class ). 35 L8267 PUsd BAE AR E (static member cluss ), EHEHRE
" nonstatic member class ). E % % (anonymous class ) MBF L ( local class }o BR T %3 Fp

L, HMh CEBE N AR E Cinner class ). AT R IR AR ] 1ot 7 32 5 P R A b
eV BEC S (A

oA G R R R P Sk R WE B WL 0%, RSB8P0 i 5
BRI . VR R B2 R R BRI S BN H A R0 A 5
KRB MBI, 5 R DAk bh- -5 W F IR Al M . s
S A R, B VLR TE S 0 P 864 ) IR I} 4%

TSI 5 B R PP RAE A MRk WS T ER e - B E A
Bian, sk AL o e, TR T THAS RS HRE (WEDNR)
Coerationdifiii%#Caleulator E1: 0B A N o N
Fr LA RICa  culato: -Operation.pPrLucHics.

A KM A 5 H I i T IERR LA

i
AL Calculatord

cularor.Operat ion.MINUS

ML fﬁfi‘\hﬁﬁ?f.—fﬂifﬂ%ﬁi}ﬂiﬁ?@ZFEJ‘HE-—-H?J[Z%U,{%. RSB B S0 A o i
fitisrat ic ST TAE IR E ﬁiﬂﬂgWlﬁﬁﬁiﬁf%ﬁmﬁ%%ﬁ. (3RS ARE i
W PR B S % SENBIR - b m L ¢ enclosing instance } B B — . {4k
ﬁ:ﬂx‘iﬁﬁﬁé{?fmﬁw'ﬁi}flﬂﬂ%, UﬁFﬁﬂ‘Pﬂ?ﬁf‘ﬂJ.{’.E{J}‘J‘f*f\‘%ﬁ}ﬂ[ﬁgf}{], REEHR LA Mhis i
UVLAGR 8B RS89 3 LS, 15.8.4] dgsL. “PE R LI (e S
EN P R WA T BEL Fupep M ERS R % RSN
ﬁ.ﬂ{ﬁ'liﬁif{ﬁ.ﬁiﬁﬁﬁi%ﬁ?’ﬁéﬁﬂjﬂ*ﬁfﬁﬁmc.

‘—“i-Wﬁ.&hEﬁ%@ﬁ‘léﬁ%%ﬁ&ﬁﬂﬁﬁfﬁjﬂﬂﬁ, E RIS S 2
ML IR DI BRI A Bl i e o BERERF, 4
M HE R i

e

B A WREZ R Rk
Sh B A0 3L 420t o B A SRR I 9
i, i&ﬁ)&%ﬁ%ﬂ?@iﬁ@@}}l@%; i 1H & ik
MemberClass (args; *F ey
BT F g ke AR OCE S Bren e
TEIN T HE ) 4

Mencios: aGginstance.
AR S B R A T e HEMRAWR. T

BB RUIE ORISR 3 E o 0 i B e

AL WA RS 8 21 =~ P B R - TAdaprer| Gamma9s,

B39}, AR K by
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AR WL — AT R ST . B8N, Mapi® O A9 SCE AR AR A AL 1 2 o L )
TR EESRLE (collection view ), XBHEFREEBEvapiikeyset, entrySetfvalue
FTHEREIAT, KRR, EWcet AListiXBFMNESUMNERMEERMEHIEFSN AR
MENTHERL (iteratar )

// Typical use of a nonstatic member class
public class MySet extends AbstractSet {
... // Bulk of the class omitted

public Iterator iterator() {
return new MyIterator();

}

private class MyIterator implements Iterator {

}
}

MRMERAMEZENERIFESMELS, BAFIEBecaricBRTRIBRAEWS
B, fElh PBSRAK, MAR - ESARRLE, WREEE stadcma, N
B LFIEE S — BRI B AE S A0SR AP D) B RS RER A AT, {H X
WA MBI AL WRTEEESEEBNER T, i & mein, WA maEn A
WRE, BAESSRALNELAER — B,

ARSI R — OB R FE R AR ANE R R i, B, BiE - Map ).
TIEE (key) FHH (value ) XEKER, Map S HIRINTERA Entryid £ 4550 Fuapsh
MEB—E-H. BRE- TEntry# 5 — TMap KB, HEEncry FMH % (getRey.
getValueBlsetvalue ) RN BT MikMap. F, BHEBSHA N LTFEntry 211
WBE, RARNBSHARRRENGE. WREEARMEBE (Entry S0 Ksatic
B, EMap{NATRLILIAE, HEB M Encry SO E--NMEEEMap2IE, XL
R, HOR #s R e

WATEPHRERR - FUEHANOAZRIVER, NEREL, EHIFIES
SMALZEGEERYEFREFEEN. EXMFLT, ZRFAEESHMAPIRH—
FE. AEERRITEAY, BRSER THRREEL, RAEMESSR AT VBSR

EARAEFlavaFRINET PREMEMIE LSBT FORMEIRE, B4AENES
Fo EARSMMEEM—NRA THR GHMR R — R, T 7559 & L e
BAMIMENIL . R BB T e P R AR T . B AR %
SHRERBTHRORAEF LM, RATEHANAE. WRELRLAE— 1 FHAD
Higd, MEs -hEssl,
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B el A — e R . BB e (DI ed B B F s Bk, R LA B 2 20 A BE R FITE 1N
P EFHLEACRIE T L. WABEREG AT, UEEElIWESt.2)n, BARSH
e TR, MAAR R ERMAREAE S, EX2EEE R T kO
#|ATE I, AL, BRI & 2 83T 0] LS R i f4
i ERE S KN ATEREA TR, WL ZIEE TR, TE20ITHRFWAS . K
(R 138 & R IR I (i A] i

e ZEH — A E AL R — R H s & (function object), WlliComparator .
Bgn, T B R R — A T R R KA

// Typical use of an anonymous class
Arrays.sort{args, new Comparator() {
pubYic int compare(Object ol, Object 02) {
return ((String)ol).length() - ((5tring)o2).length();
}
i

BEAEND TENHELNE fd282 ( process ohject), HiiThread.
Runnabl e E TimerTask ¥, BIAFNMMRALEE THETT FEOART (508
L6F W intArrayasList gk ), FNNF RIABERASE BB CoRERR (T
KA LBREME F5) . BTAENHSlinal i MBLET (RBE21 400
Operationt ), MBI MIATAR WA, MBoperation Bcaloulatoriy — oA
AL, AR ToperationH BEME AL,

// Typical use of a public static member class
pubtic class Calcuiator {
public static abstract ¢lass Operation {
private final String name:

Operatien{String name) { this.name = name; }
public String toString() { return this.name; }

// Perform arithmetic op represented by this constant
abstract double eval(double x, double y);

// Doubly nested anonymous classes

public static final Qperation PLUS = new Operation¢"+") {
double eval(double x, doubie vy} { return x + y; }

+

public static final Operation MINUS = new Operation{"-") {
double eval(double x, double y) { retura x - ¥y }

¥

public static final Operation TIMES = new Operation("*") {
double eval(double x, double y) { return x * y: }

};

public static final Operation DIVIDE = new Operation("/™) {
double eval(double x, double y) { return x / y; }

is
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// Return the results of the specified calculation
public double calculate(double x, Operation op, double y) {
return op.eval(x, yJ;
}
}

RHER WM EX PR DML, TR0 "SUEHRHER” MM, & LA
YRR, I IR MG WA B f A . R B A R i AR R —
KRB, SIHE—K. REXEELF, TUEEEFER. SELE &, SAMYR%
RUH TERSFET SR, ENAEHELNN. SELL—F, BILFAEERE, U
& B E S I BE IR A G T

R, AR ARNIREE, & HEEHCHHE. s THEATEAD4
TEZARBTNGE, RECKKT, FEETHE - HIEAB, MR 45 RT3,
WFERARO A TOREE A0 LB S H, WIER SR MRS, 7R
MRS, B MREXBTF T HENAR, NREUEEE RS TN
Bl, #FUCEAT -THATLNE LGB X P RAE, WIEERHEEEZE, B%
W RARE .
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JavaBH it B S SCRFRINE A ESMMLZAL, BRCES T BB RERRE RS T .
AREBERT, E%XNCES SRR DR, EX0HKIES MRS T % fm
ME B ARER, AR U AR NCES SRS T BRME R, SRR AN
VAL B

REABHALXBHALERRE, FAREFERMNBESEHBEEDRRERN, TAEH
MARE . JavaBRFIOGHESRE T - IR ANERER, 2ETFANERTERINA
TRALRAL, KB THENFRHNCESTSWERAROIR,

AT AR AR NS, X, F-EE2IZNAENRERENEKN, it
WY X BELHE (typesafe enum ) B, ARREBECEST T HenunZ®, AXBEEmat
B, ZFHEAEAT IAL, BEREEXYMEHN - BHENE, CAE g EFNRA.

= - T 5 i 2 2 s o - = -
e G e e v e S S S it s i i i i i
. i i i i . - = - ; i
w19k MEREEw 0000 e
. o i - - i x e i %
i : T R i 2 n L= o o A e = o :
- i - = - G i - -

CIEEMEN (struct ) Wavaild EFHERT, BEALEH (struct) FEMAIEY, X
(class ) #BEEME, MEETLUMBES. I SHHERZ I RBRARASETWNRP; -
AT B A FRE S XA B A BB R CRER, AR ERERBEER, Ribxt
SHAPEN., BAER, —NETUIERER K (Cencapsulate) Bl— MR, HFAHF
MREFEA LG EXEREE, MTERSHEITUEENEAA R, AhutERiEm
FRER (RE125% ),

TavaBB P RIHE SRR, FRCERF AMEE, EREERT, AEkASEHMEHE
SRRKET, BEEGLHEARIH, - RBAB RGE S8R, XRAX5CET
RIGTH KB ERFMA



// Degenerate classes Tike this should not be public!
class Point {

public float x;

public float y;

H

B A& A T EOM L B B e T X R 2, ITAE R A SR B i f e 4 Q3 ff
BERXMIHAPL, SARERZERHEIRE R, O AERE AR ES; Y -
BRI, IKARTRERBUE MR B A I, RPN RBIFRHNEF RSN
FERUREER S ADCO, M2 AN EREMMA 5 19 F %k (accessor method ) 5.
// Encapsulated structure class
class Point {

private float x;
private float y;

public Paint(float x, float y) {
this.x = x;
this.y = y;

}

public float getX() { raturn x; }
public float get¥(} { return y; }

public void setX(float x) { this.x
public void setY{float y} { this.y
1

ETEER), BB RN A B4R, | XSG o) AP AR R A S ) A F A
MR- HHARSWEFERANBIHFRNIE, B .@ﬁ%ﬁ?ﬂzﬁﬁ%Mﬁﬂ
(accessor method ), DIMREBRBEHBEARKROIREME. MR - TOHERE M
ﬁﬁ,%ﬂ%ﬁ%%%%ﬁﬁ*ﬂﬁﬁ%W%ﬁﬁ&ﬁ%ﬁT%%,ﬂﬁ“ﬁ%%ﬁﬂﬂ%
LReRAFLT,

x; }
yi }

B, MR- AERGUBIAE, RER—TREWBRESL, WO RRE LR LG
A TR AR —— (B AR R S T RIS FT AR MOAR  CR H H o Pl e 0 M
RIVEECEOMEMRE, TR RAERE LT, BRAMAIENE S E . RAK SRR
TERNT R RIS -, DR DB A A R A B T B PSS
T%iﬂ%%ﬂ%%%ﬁﬁ%%.ﬁw,ﬁﬂﬁﬂ%%%ﬁﬁﬁﬂﬁ&@ﬂ%%ﬁ%ﬁﬂ%
1. ERARELAENT, QEHEATE BRI 5088 B,

MW¥SW¢HR?%EET“ﬁﬁ%%@ﬁﬁ%%ﬁﬁﬁﬁ”%%ﬁoﬁ¥%ﬁ?@ﬁ
Java.awt@H i PoincfMDimension¥k, BN RNABRGEHT, 5, DL A L
@mgnmJomm%ﬂ%*%ﬁﬁﬂ,ﬂ%ﬁmmmmhm%%m%ﬁﬁ“ﬂ@mi%ﬁf
PPEMAERENE, WH, BERRIZNDELRSENIE,
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[ﬁm§=$%§a%&§§é, I . }

Cift ' funionf# WHHNL, BEMAZ DM E it ReiB sy, 86
PmAMOTR L am e, MBS (union) B4R % (rag ). REHUE— 0
P, MK R BEy Cunion ) SR A8 09 B BE— % o] GE &Y 25 %Y Wwﬁmkk—TW“
Cenum ) K8 BXFLET--TEGH - M BEREES AR ROERAN TR 565K 5

{ discriminated union ).

R T EACHTYH, shape ot ERB—PANCHMREES . BHELT -MEEL#H
. area ®@BA— T Rshape oAU LA, BERTHAR . WEs r'ﬁfUL'x‘f{
i, RE-1.0.

/* Discriminated union */
#include "math.h"
typedef enum {RECTANGLE, CIRCLE} shapeType_t;

typedef struct {
double length;
double width;

} rectangleDimensions_t;

typedef struct {
double radius;
} ¢circleDimensions_t;

typedef struct {
shapeType_t tag;

union {
rectangleDimensions_t rectangle;
circleDimensions_t circle;
} dimensions;
} shape_rt;

double area(shape_t *shape) {
switch(shape->tag) {
case RECTANGLE: {
double length
double width
return length
H
case CIRCLE: {
double r = shape->dimensions.circle.radius;
return M_PT * (r*r);:
}
default: return -1.8; /* Invalid tag */
H

shape->dimensions. rectangle.length;
shape->dimensions, rectangle width;
width;

= i

Tava¥e PR IMRTT M B S REA Buni onfSWMIEINA, 6 FOE S0 ELE o 22
BB, CRERTARKRNIE, KRR T £ 2 1 (subtyping ). A% 4p@
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Y
Uu!.

El

C#

BOgir £ RRRZREWR —F R BRI mT -

ATE-PIRGHBESEHEN ARBR, EBX—THEE, AT HE T
EX-THRITE, BT ARER IFHREeE. £Lmadlrf, RE—1TXERRA: area
IETMRFEERZRAR (root ). WRSFHMMABIFERITH AT HENE, WHEEHF
PIBRFEMME (root class ) HRIEIR bk, Eilf, WRETXTHEST, B IiRgf
HOPTEZS, EAEEMREER, B4, XBHENRTH FHARBRLRGEE,
LONZBMEIRE T, & EEREFR, AFIEX PR 7 o0 B o & E

BETE, MK TREMEEEROT LN, BERETEEX—TEERTE, &
FIETB T, SXEEMI BRI AR (rectangle ) MIE (circle ). £ TE PO ETHETIL
KARBBIR K, 6 F77, radius BFE TN, length Mwidth B4 E THEEM, Ftga
FRPEQEHARE PG NRR T ENE SH T, DR RTE AT X 2004 8- B r
By REW

abstract class Shape {

abstract double area{);
1

class Circle extends Shape {
final double radius;

Circle(double radius) { this.radius = radius; }

double area() { return Math.PI * radius*radius: }

}

class Rectangle extends Shape {
final double Tength;
final double width;

Rectangle(double length, double width) {
this.length = length;
this.width = width;

1

double area() { return length * width; }

}

RERSTAX WK AW £ FEOFL, KPREBWFLAT, KRR M r &
et BHTH, H-PshapeEWHER I ERMCircle, REL - PHHM
Rectangle. MR MN R Rohape_tHMBIEHFAM, ENCESEGIHHY
BOBEHRE ZFMXBEX R, DR EMAEE RX P shape_tMERE—TE, U
EREHARREN—E, WLE BN, WE— T KBS B AT L
T, BEERL— T HHIREEA -RNERBEE TN,

REWHE AMHLET, RBEFHENT, TRAOWESEEFRANFORE, 1t
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AREH: FenunX R, MEBEREE, b8 switcnifim. LB BAZ MY b
BN AP EE S IO AT M, R SRR EEIRTE R A R B2
S IE

EREWWHE AT T, EMEST R, MEREFAM T M E -2
PO N THE WA TE. RO TETEEP LR LE, \FEREES T
B . A TR AT A RIER S, R B U AT IRL A enuum B3 I — 0
FIEL, feft ROl RO EGH S M E T swi cohii At in— T#iMcase A, A
AR BRI RIET T REDS PR case, WUHE Nzt 27 £ % B9
Wle, WETAE A ATHRAMRSHMEE. "8 Y8R A . R4 8ERHM
WA BT

RIZOHE WA T, ©r LR X R R AR R R E& . MOn i
MR, DABOMEEN LGS, BIENEN TN E 2B S ir 2k ETT.
o, BEERSHEES RGOS, IF EE MM (B EE
17y

class Sguare extends Rectangle {
Square(double side) {
super{side, side};
1

double side() {
return length; // or equivalently, width
}
b

A THRETHIRA K B G, XERERZ R OEEF AR 8. Rkgi G-
ST BT B, ERLERRPWE, BT squarezsh, A&l 10 &5
ENIREL LT AL (accessor method ). XA N 1 R4 FA . WX 2R B
i, MXEEMERTEZN (WEI19R). BRERPEBLLTITEN. KHEREASZEN
WAy, HEER FOH (WP13R)

H TJava PSR HHE TR E B dtunionsily, UGS }AJ-J(:EJWJPZ\%P{E)\I,LB[
XA RIEE; AR, ?ﬁ'_'-iUjﬁﬁﬁ#i.%ﬂ,t.tﬂﬂbﬁ%}w%ﬁ"I“EEI”J H B i Y AR S
TOTE, HPUE RO SR E e, MK EE P, X Mrs %*mxmm
BTERESTUR -PRZOCRAH,

C'h:u;_1"PLanOFJ#WW};—AFHJ.’E%T[X%WJ%KHJL{F&&’Q%E Efﬂ:}iﬁjﬁﬁ};&%
HIRERR, HEETRELHWEGENRE ., FWOCIHE TR EBET TS, T
= floa N REMLBR MG BB REL.
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union {
float f;
int  hits;
1 sleaze;

sleaze.f = 6,699 e-41; /% Put data in one field of union... ¥/
printf("%x\n", sleaze.bits}; /* ...and read it out the other. */

EAXHEERERN, HFEXNTRERFRITNE, H&, XMATHAKALEava
BAERINESPRAXM NN ML, TR L, E5lavalB SHHNW T ETIH, JavaB S RiIFRR
REME, HARBATEHEEF L SHBHENAREZRRE .

java.lang®@PRFHMBHMFEN LEEEHFRER “NEREX", HE, &%
ERERBHENMRAEARSTRE, URETHBMEE, TEOAEA B SHERCHK i
ERERFOHH, ETLUREREERREHBLSTHE AENE R,

System.out.printing
Integer.toHexString(Float. floatToIntBits(6.699%e-41f)));
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E3 - i ES L
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. - P - B

Javald G T CIHEFH Wenum&G,. ME X LEE, enun#fiE X7 —THE £
(enumerated type ): FH{TERERM HEEMFEEURG, FEMWLE. enuni T L
BFREUGHITRABWBRE., CARELT HEGAWERELR, ARAE AN Y
BT H AR ER - PEACHE S RE 5%,

typedef enum {FUJI, PIPPIN, CRANNY_SMITH} apple_t;
typedef enum {NAVEL, TEMPLE, BLCOD} orange_t;
orange_t myFavorite = PIPPIN; /* Mixing apples and aranges */

AR i B AR R 5 0l 45
orange_t x = (FUJI - PIPPIN)/TEMPLE; /* Applesauce! */

enunEHIFRAAE 4 MERE TR LT ML, FESELIEER LA
MATF. horange tBIEIA™ kb3,

typedef enum {8LOOD, SWEAT, TEARS} fluid_t;

Fenum&THE CAIET BIEERBN . BIE O 8 o AT R ST a5 (g R
TenunX B NFAE BUXFREFRTFRP G, L3RAT MBI N A3
ARET 7 0 D X B S Tt B AR A R TR L L R erumZS A
BERMER A AR T BACE H B SR B TITENI 57 95 58 | s R - A 6 R B 4 B L

AFEME, JavalBBigiFE F7 T I E B A 20 RS SRR ) KA, YHCIE SMenumfh 310
FIFERE S . R IRR— M

// The int enum pattern - problematic!?
public class PlayinagCard {
public static final int SUIT_CLUBS
public static fimal int SUIT_DIAMONDS
public static final int SUIT_HEARTS
public static final int SUIT_SPADES

}

W ®

R 82 1 Al 3 o o e A AL ) R A AAGHRHB MRt r ingB b, MR ine g,
BT AR WA R A . BLSR e Sk e B bk it CAATENM T/, HE oS %Mt
PR, AR E SR ( field) % MARRXFENMRB AR TR By
FWHEER, B4, XEENERERIEGEHEAL TG NE . AR BT 82 o 4
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FEHRE, JavaBFEIMESRAT A —MFE, TUBRFEWNincHseringlily
A, HETRRMTIFE A MGAL . X BRI AL L% LKA (rypesafe enum)
BA. AEME, TIRMARSEHNE. BEABBIEEER. FL IR REELE
MR LR, FERREEAABENMERY. MR, REAENHSOnall, FER4LER
TR -PMHBEME—ME, TERER TXMESERHROTEL:

// The typesafe enum pattern

public class 5uit {
private final 5tring name;

private Suit(String name) { this.name = name; }
public String to5tring{) { return name; }

public static final Suit CLUBS = new Suit("¢clubs");
public static Fimal Suit DIAMONDS = new Suit{"diamonds");
public static final Suit HEARTS = pew Suit{“hearts™);
public static final Suit SPADES = new Suit("spades™);

}

PLE P BAEPEOERDEMIE, BAETRXT%E, U, BT BRSNS
ASfinal B HMsul MR, KERLHEEROHMRIEIE, P P REEHER Y
final, WEAMEXCIITY B FRIEE RHCL A BELNEE R, BRI %D
WA R A e

BRA B, KL B AR T REHORB LN, NREEHT -k, T
— P BE hsuieER, WA LBAE, (B AN Rl 3BT E 2R T % PO T
(suit) Z—, PEMGE— LR ERDIEESTER BN BEMEE, RUECE “H—
MEERRNRIRIRGE S KRBT R" —F, £ “SRRSKER" TS
FIGFEOMAE R, SIITUE— D REF VLA, HhE—A 28T 5O ML T2,

FOB B LIBMAR - RRE LK ERT MABEFHEEF LD, Bhaais
FROLABENRSIRRAE A ANSRZARET-ZEEE, ¥BASHREHEE
HEPRBET, MEER R intERMscringBRId, SBBEENESLEH,

AAXRBRLHBELRRLBELLWE, FURTURUNASHIENS
tostring ik, M fRiFHFHEHBBRATITONTRE. NEREENIE, BT
B, RN A0 KR o EHTERRL. &, A tostring FEME /&
HHBES, equals b EBEFES B, EAMobject BABRKequalsTH R
T3 HE.

& Blnamell, ——i%tk
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B fHe, RET LA AN LR B R I — L0 A Tk, LA KPR, flan.
BT A su: CRMTRER B M — MR I AU A ik, & P EEREIMERHY
e —TRUUNGRRARRBIE 20 RT 0, P ERZEEA -4 4 m
e ki3

W% A AR o) L s S R R SR BT E TR AT AE AR R D . Fli,
A RsuitKHConparabreffd, DIEE P Al DURBIEGHEAISTE, 1L FCSRTENR
FA A R BT M, BB T ARG, BA L Enextordinal # BT 8
NI EMNBHE, HESE NP compareTo ik 8 X S B S B 3T
HEFF

// Ordinal-based typesafe enum

public class Suit implements Comparable {
private final String name;

// Ordinal of next suit to be created
private static int nextOrdinal = @;

/f Assign an ardinal te this suit
private final int ordinal = nextOrdinal++;

private Suit(5tring name) { this.name = name; }
public S5tring toString() { return name; }

public int compareTa(Cbject o) {
return ordinal - ((5Suit)o}.ordinal;

}

public static final Suit CLUBS
public static final Suit DIAMONDS = new Suit("diamonds”):
public static final Suit HEARTS = new Suit("hearts™);
public static final Suit SPADES = new Suit("spades™);

new Suit("clubs™);

#

I3

FNERNReMBELETNE RS, LR LR BRI S ., S, Rk
o0 eRFH—DERENUTR . BRI S F . R R EL AT i B
private static firal Suit[] PRIVATE_VALUES =
{ CLUBS, DIAMONDS, HEARTS, SPADES }:

public static final List VALUES =
Col1ections.unmodifiab]eList(Arrays.asList(PRIVATE_VALUES)}:

TREPEAMNERRSHEA TR, ETHFHE AR ELMELNELEN [ F
LB LA L FEFEFIME (B RE10% ), (X EHEN SN inplements Serializable
T AEH, R PIEE —readresolvelith { RESTE ).

private Object readResolve() throws ObjectStreamException {
) return PRIVATE_VALUES[ordinal]; // Canonicalize



CHFT ML 9]

XPTHAEBFEIILESR (serialization system ) { i H, &0 LGB % T A4
( deserialization ) WEHEFABHEMER. AFEATURIEBIRBEENE-ITURELEN
NE, TUBATHFENSObject .equals., MWREHAXFHEENHF, WY
Object.equals WX M T ARMAFUEARMHEREERN, CEREAHEHGEE, X
REWRN . HE, readResolveF g A TPRIVATE_VALUESEAE, FFLL, BIEASH
VALUES, {RBLAEFBPRIVATE_VALUESEA ., [AIBEEER, rcadResolveHiLdf
AR namesl, BrRAEORAT LB R transient 89, T B N Z X #,

A0 LAR G sSSP BEN WG KRR L A E LB E B AMEZG, M
HLA R GE LUAT O 2 B R AL B L Bl R AL B0 R R, A SO S iMME, Ny -
BHFARER (WB55E) RESEHFE. TEBTE M FRNEEsENT T, HE 4
HERIFPERINE, B ZTFRNF I BB EE.

Ao THELE AR TOIRE SRR, WEXEMNESR, BFSE— K&
ETUASCHXR, ZHOTHRIENEEPHORRE FEREH, TR, 8/
WRAXH—ARBNITY, XE B S RHE R 1B B IR H R R AT LR B
i 2y Eh i

IR—ARE R RRERE L, WTAREOH BRI EBRANTL, LK%
AG—PHERA - FMOBALREELOARE, ZEBEPRBNT BN RRL ik
BEBCHER, MAMTUASHWHERM FELH, B hEgt, HENS %
(mubtiway branch ) FIZSHR EB B RB A F I, WIS XIRE TRk R %8 L3
BRE ., ZFPERRER, MRES S, T E K 8T SR Il AL S 2040 % 77 8
B,

FEEER R 2FERBH 7 EEEE PR FFE AR, Operation®fET  -TH
ACH) LT Bl 8% BT ST BB 5 R LH A, T operation B ETREM KA
T RMEAObject FE (toString. hashCode, equals®%%¥ ), A, ERHAS,
FAILIBATE R B R OR R EE ., A 8%, RTESHETEENITESUS, ©
SRE—IKEZN T, vlllloperation B BENSH, HE, Operation# Bk —
THREE, RO -TORBFTREE Fiteval, ERTEUNEAREZE. 481 EEY
SEXT - EZMNERE, LB EEHTUE LT B0 Meval Hik.

// Typesafe enum with behaviors attached to constants

public abstract class Qperation {
private final String name:

Operation(String name) { this.name = name; }
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public String toString() { return this.name; }

// Perform arithmetic operation represented by this constant
abstract double eval(double x, double y);

public static final Operation PLUS = new Operation("+") {
double eval{double x, double y) { return x + y; }

b
public static final Operation MINUS = new Operation("-") {
double eval(double x, double ¥) { return x - y; }

h

publfic static final Operation TIMES = new Operation("=") {
double eval(doubie x, double y) { return x * y; }
H
public static final Operation DIVIDED_BY =
new Operation("/") {
double eval(double x, double y) { return x / y; }
b

}

—HORGE, XULZSREREHE LTS incfERBHIEE. 2R ESHERNM A
AR ERIAGEERARRENE, ATATLUER "SI HOR — PR 2 H b
MEXRR, CHBRERER. BUESHEEGE L USR8, R &equal e p
Moy MUELATRABRAE P E B RRMIAN, 3 A= BT i S e 46,

W%—?ﬁﬂﬁ?&ﬁ%%ﬁﬁ@ﬁmﬁ,%ZEM%&%—?EE%(mpmwl
class ) ; MECHEBME—THEHNTUERD, BACMZR N ETELY- 804 E A
K CRHBISHE ), B, java.math. BigDecimal K& T—4lintHEEH, ©115%3%
RET FHRNER & AB X (rounding mode ), 42 AKX 4 F—=THEEE RN,
HEXFHRAE L XARTBigbecinal #; WFEHIE, BURAF Jy— 9l o7 1
java.math. RoundingModeX R KH. WREG T, IHKTUSEMTMEE S ALY
B REAREARK, WTEE T APIZ AW -8k

Wim T4 AP Sui eI R, BAMEE LSRR A E S (fived): HPE
A RERB P RMPETRRN TR . R A T U ) B4 78 B 2
BIXFEMAE LI R finaldy, RREHAERFREMAT ¢ inal i EMAT. SR F 4 5
IR, RRMR, R AT IHNELUAERLTH R (exiensible ), B, 4T
%m~¢%@%%&$%*ﬁmﬁﬁﬁﬂﬁﬁ,ﬁﬂ&%%%zﬁ%%ﬁMﬂﬁﬁmﬁ%i
B, ML ERRT T RAERI R SRS LT,

AT IR — TR S 26 AT AR B, RS IR M — 1~ S A A4 % o Bk AT AR,
HARNE T R A2, 3 LT FLRAI IS, PRA R ARAE TH £ B B BB 1000
BrAsH B 447 vhze, REL PR ERANRAT BEBASFH TRAE TSN, YTIR
MBELHMAET 4 “HHAREEERY 4T, AT LI T A JE 1



CHAFTHMGEA 93

R PRAH LR, W HAR TR B K A2 R AR

AR R I B KR PR — AR A RERRTATE 2 0. e x
RUEDCEENZ BT %, BHAELH “WEA - ERFABANRP TR @ airt. &
FEERAHRELEUNER T L ERREBNEN; BT BEMERE, 8L LH
AR, BRhEY MEFRAPBTIAMERA, EIR A4 R - ROk

MEZAFEBH—FpER . AR TBUELHELRERIA HREEREBNT R &
B SRR E P RERN LN ZHAE Yprotected, UEWE S BEEREE, W
AWFIETENT. MR EBAT SR AL, 2 E RS Yabstrace,
AHf i fEprotectedly.

MY BAORMEMAERRE, M equalsPhashCodeFE, HENTK Yinal it
HiHovject MM Mk, REMFER. IHETURETERSEMLLEREHFE, M
M FT AR O R R BT M S0 Rt — E RAERN, WY HX Ya=-blta.equals (b)
Htrue;

// Override-prevention methods

public final boolean equals{Dbject that) {
return super.equals{that);

}

public final int hashCode{} {
return super, hashCode(};
H

HE, T ROERERSTLROEEERBEAERN, DEEENASER, FEH
WRZMAHF R RAER “FEREMARRITIT" W— A RBEE, T2 5 b0 W
BEE R AN AT, T L YOE AT AT BE AR

REUR SR R ST RSB REEN, BRHEHAMMEEE )
Ly BTFELASEACHFYR, FARREY CfireadrRescolve s, AL, &4
RACATIFFHCARF LS, BT EAMME XA, FHMOperation® Ay
HHEBYHTY R, FIRFIL S % Mok,

// Serializable, extensible typesafe enum

public abstract class Operation implements Serializable {

private final transient String name;
protected Operation(String name) { this.name = name; }

public static Oparation PLUS = new Operation("+") {
protected double eval(double x, double vy} { return x+y: }
}.

public static Operation MINUS = new Operation("-") §{
protected double eval(double x, double y) { return X-y; }

HI
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1 _

public static Operation TIMES = new Operation(™*") {
protected double eval({double x, double y) { return x*y; }

b

public static Operation DIVIDE = new Operation("/") {
protected double eval(double x, double y) { return x/y; }

I H

// Perform arithmetic operation represented by this constant
protected abstract double eval(double x, double y):

public 5tring toString() { return this.name; }
// Prevent subclasses from overriding Object.equals
public final boolean equals{Object that) {
return super.equals(that);
}
public final int hashCode() {
return super.hashCode{};
} .

// The 4 declarations below are necessary for serialization
private static int nextOrdinal = @;
private final int ordinal = nextOrdinal++:
private static final Operation[] VALUES =
{ PLUS, MINUS, TIMES, DIVIDE 3;
Object readResolve() throws ObjectStreamException {
return VALUES[ordinal); // Canonicalize
}
}

THEAEOperationM)—FH, EHI ¥ (logarithm ) FIHS%y (exponential ) #4E.
EATRAUMT U LB A operationBFANEZIN. TALURAHN, &50Ha L
RO RE . 200 HE R TR LR L4

// Subclass of extensible, serializable typesafe enum
abstract c¢lass ExtendedOperation extends Operation {
ExtendedOperation(String name) { super(name); }

public static Operation LOG = new ExtendedOperation(“Jog”) {
protected double eval(double x, double y) {
return Math.log(y) / Math.log(x);
}

4
public static Operation EXP = new ExtendedOperation{"exp") {
protected double eval(double x, double y) {
return Math. pow(x, y);
i

I¥

//_The 4 declarations below are necessary for serialization
Private static int nextOrdinal = @;

private final 4nt ordinal = nextOrdinal++;

private static fina? Operation] VALUES = { LaG, EXP };
Object readResolve() throws ObjectStreamException {

X return VALUES[ordinall; // Canonicatize
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HE, LhRx%EHYreadResolve FIEHANERTY, MARREAN . XML D
Ei, WHBoperationflExtendedoperationfISEFILER LERES FRNTEH, AL
MEMreadresolveFikEAckRER (MFE7H),

FintBAMLE, BRUEBEEEA SR, T - ENEERE, BEEHE
PR RELY EHiBRME. MTFEFincRBET, SRMNHEE, SBNEERY
E, #RE—THERE2NAMFERY, B8 @i (OR) A& s-
THEES:

// Bit-flag variant of int enum pattern
public static final int SUIT_CLUBS -
public static final int SUIT_DIAMONDS =
public static final int SUIT_HEARTS =
public static final int SUIT_SPADES =

public static final iat SUTT_BLACK = SUIT_CLUBS | SUIT_SPADES;

FARFHARF R LR RNESREEREN, BB, M TFRML LM
BEHBMES, RTLIMCollections Framework 2t —41E MRS M, HE, xR
ﬁ&ﬁ%ﬂ<ﬁ§g§1 ﬂgq:tkﬂgz

Set black5uits = new HashSet();
bTackSuits.add{Suit.CLUBS);
btackSuits.add(Suit.SPADES) ;

MAEFBOSFT R A I n O W B SR & ORI SR A, R385 S48 — 4 & AT i
Set M, MENEZ-MLRWTE, FAEESABAMARYET, AT UL Lk
Firh IR Z MBI ZE . XUEARARIT S URTELRAF PRSI, MEEE -
TURREMHRE T, R U R NEE - GREE SRR LI O, 5
H—BAANHWERE (BT EMTERIENSE) RESEEXE, AFiGTE
ROEE Y- 1R R A R VTR -

hand.discard{new SuitSet(Suit.CLUBS, Suit.SPADES));

FincHEFHRML, BUELHEFRES - MANBAR, EIAEMLswi tchiff
A, WHENAFEEESE (integral constant ). 7, AT LI £t ®r, M
i

if (suit == Suit.CLUBS) {

} else if (suit == Suit.DIAMONDS) {

} else if (suit == Suit.HEARTS) {

} else if (suit == Suit,.SPADES) {
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} else {
throw new MulTPointerException{"Null Suit"); // suit == null
I3

i L T ethAT KR fMswicohiB I AL, BEFFZMNERALFEREE, ML,
RMUPREELMEER, NSRBI ARZES Y, BAETIIRMTFIVMA G 5 F ik
13 %, Boperation®lFPuEH —F

KRBRBORLRN S -DAVNMOTERRRUTE., S M % B Re, TY -
RURFIRI AT LIV 3. BRAE L7 STIRAR 2 BRI 10 IR & e iR e WA M |, &0, s
FrepaX A G REEE.

BoZ, AL OB BHE T 0o AR, BIRERE— MR ER TS HE -4
FELE, RETERE-THERESREFIE N, BURR L &AL B8 S 50
Bl i, EERER M HEXBKNEET, BNYEHEER AR S Kt o
IntHCERAAE L, BHENTSHEERPYAPIM+RTH K ELFRE. avat &
AP, REIREPCRRR R YA AEAMME--FIESTT T, 7545 K LEGX AP 7 |
EMEYE AR R EATE ., BATEERML, AT (LRI R R %

X0 BRMEE FRAEARIED, REMMTENROSAM T ( H820% ),
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eHy
o8 %

B Ehr
= pd g

)

CiE [T HIF &4 34 (function pointer ), VF--TEFE R R EE T
e, NEGHXEMIE) . AREHHEE ML, REMWAREEA -THEER -
PEIAREl, LAER T B RAT N, AR FrE kR A @A (callback ). B0, Cifk
SHEEFHgsor t BEER - comparator ( WK E ) RMEWIBEAE NS, BHAX
THRECEHERFHEFR R, HERBERNARNIS8, AEBRTENES. ORE—-1%
METSET AN TE A SMTRAGE, WIER — 1 GOE, MR E ARG b
T MRBR A ZHEIENTERTE- NSRBI, MR-, dilEd
ARE AR, MUK BERARKHERIRE . X IERStrategy ( £ )
[Gamma93, p.315]8) - HlF. LbEIMBE - FHEFF R REREE,

Javafi P ICHE T A0 T RBIRST, BEAX K3IHFT LA TRER /L. WA -4
MR K - DI RAERIGIE A & (that object) EAIREARIE. AT, RO REE LK
B TR, ERTEIIT A R (other objecrs ) (X6 Gk BB R R ) [posed:,
WR—DRAA PN R~ I, BABMEFEE LR%R F— S ka5
KR L IR R R BT & (function object ). BN, HE FRH%.

i % s ¢
& FET

ciass StringlLengthlomparator {
public int compare(String sl, String 520 {
return sl.7ength() - s2.length();
}
}

BAERFH--PMFRINEFRSROFE, RS IYHRMEIFRE 8, TR
MR MARANCFHFRREME, MRFEEF,; WES—PEFBLBE K, WiEN
—TIERR EMFER MR, TRIERKERF TS, AR AR H 6 57 i
. #EStringlengthComparator X KI5 RN LABE MM — 16 i L EE 581 B s
B, M TEEMERF e, EETUBER., BA%K, stringlengthComparator i
Bl B— T o R 00 4k R ( concrere sirategy ).

e — T MBI EARREAE, stringLenylhConparator R £k 56 ( stateless );
R, P, XAKNIE ERENGE DA R E M. NI, ¢ N [ singleton
RAEHGER, N A AL SRR (WS4 5M525 ).

class 5tringLengthComparator {
private StringlLengthComparator() { }

public static final StringlLengthComparator
INSTANCE = new StringLengthComparator();

15
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public int compare{5tring sl, String s2) {
return s1.length(} - s2.length{};
1
H

M ristringlengthConparator EFHRE -, RINTEFEOSHLAY,
Hf#fffstringlengthComparator3F A4, EHAE S O L3 AT ) Hofh ) b B s ng
I, RITBET XL - comparator® O, HAXStringLengthComparatorifliif
H.OEEEAXEO, BER, HATER T A EERRAETR, FREEL - E%s
T ( strategy interface ), WP P75

// Strategy interface

public interface Comparator {
public int compare(0bject ol, Object o02);

}

Comparatori HRYIX1 X\l Btk java . utivfd, (RXFAME, RAS S
PHLGELE . B, BRI EMENBR R B R N HA R B % . N E Meompare
JIEMBHER AObect, MARString, AN, BB LR St ringlengthComparatord
LA ER A LB conparatortE D . ZEE I engen FEEZ fi, ObJect BB K

String.,

IR AERGHEE LA (NE13%). FTENBTRELEN -4 FoE%0
HATHEF -

Arrays.sort{stringArray, new Comparator() {
public Tnt compare(Object ol, Object o2) {
String s1 = (String)ol;
string s2 = (String)o2;
return s1.length{} - s2.length();
}
b;

B SRR OO B IO A B SRE E02, BRI A TSN TR RS
B ML MR MR A F B MR, “TE 2 (host class ) ATLLS t— /04 B BB 75
CAUHRED) k), HEMARREO, FHHEREETT Y RE RN — G ek,
FTRNHTER-MBRERRAE, TAREA%, UEATERERETRE —j20

Serializable;

// Exporting a concrete strategy
class Host {
// Bulk of class omitted

private static class StrlenCmp
implements {omparator, Seriaiizable {
public int compare{Object ol, Object 02} {
String sl = (Stringdol;
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ok
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String s2 = (String)ol;
return s1,length() - sZ.length();

}
3

// Returned comparator is serializable
pubtic static final Comparator
STRING_LENGTH_COMPARATOR = new StrienCmp();

}

String BRI MEN, B ¥HWCASE_INSENSITIVE_ORDEREL, SH-—H/heE
AEURE)FE B L.

B EL, CEF D AU M E TR R EMStrategy (K8 ) B, N T ETavale s

R S PRI MBER, B~ EOEFRZES, FANSEFERERSE 3R
FEEOME., WR— R R — 0k, 3048 % (5 R 4 28 7% B A 42 Ak 3 4
AEREEE, MR- EAARETERS L LUEEEEA, BLATHREER -BEH
B AK, FHBE—TAHBSinalR T, HXM TRBED,
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SR

2&%ﬁﬁﬁ%&ﬁ%ﬂ¢ﬁﬁ:Mﬂﬂﬂ@ﬁﬁﬁ@ﬁ,Mﬁ&ﬁﬁ&Eﬂ,wﬁﬁﬁ%ﬁ
X, FEFRESHMHMRERNTHERY, RERATHEANTE, 5HFT 8, FENE
AWSEFET AR, SR ES .

\ e ; T T
i G G - e e
2 Sal ey S o T . ;
i i i = e S -
: ' s e e -
o o - o 5 e z
L e e i s e gl b i

BRXEB T EMEERER2N TREHENNSHET LR Mo, RHELHR
s, MRIIFAHE Iaull, %, XERBE RN WREZE SCR  FR 18 WA X 2o R i),
FEEFET IR R R AR X SEGHEAT R, DURE I RS 3R — MW EER,
AR EHIRE AR AR R R R &R, MRABHIIX -4, NERELUEY
ATREAEREAR /N, BAERIDIAESIR T, B AN AN E AR AR IR

MB-TEBHSHEPERS DT, MXDTERENGT ZHE LN BT TR
B, WERKRESKW, HEFEBBU-TELH T % (exception) HEHBIRMFRE, R
RTFREAETEERE, RLATESRELHBWEE. dhEaaELdiBPRY, #
HfFE— T2 ARBNEE, EENELE, Br#EaERRE, AN LHEREMIE
B SRR, BAETHSERER, HREHEARNRKLT —HEMRORE, HRE
EIAEEHNER, ERTFERN S L3R EERE,

MY aFW A, #Mlavadoc @throwsiiE (tag) T X FIERT “—HE 32
BENBRHEERZERSEREMRE" (W45 ), ARBET, XBNFRER
IllegalArgumentEXception. IndexOutOfBoundsExceptioni
NullPointerException { WE424£), ﬁu%%&xﬁ*ﬂ%Tﬁ%@ﬁtﬂﬁﬁ%ﬂ, Gig=t
RV —BER T REREBERBARE, A, BN ERBEEENANEE, TE
e — - S R B 4
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/i‘rl‘
* Returns a BigInteger whose value is (this mod m). 7Yhis method
* differs from the remainder methed in that it always returns a

* ponnegative BigInteger.
w

* @param m the modulus, which must be positive.

* @return this mod m.
* @throws ArithmeticException if m <= @,
w/
public BigInteger mod(BigInteger m) {
if (m.signum{) <= @)
throw new ArithmeticException{"Modulus not pasitive");

... // Do the computation
}

MF—AREFILNNITE, TROKmME &, fRo] U RR AJ7 IR M WS 1 TH0Rm,
FREVRTTVL. M R B R R A RN SEES B EE k. Bk, FAANFRES
Vi Rassertions (#EF ) KEEEFNSE, TAGFHEERAE. IEGEHETF
RFGMA (LAKES) SRR, B aBis Massert &, FMRE, MRiLim
— el HeF €19 B 2 LR

W IEE2Y, FEASHREHBIC, fEMEIIEEERBELG R, $EXLS
AT A BE. G, ZEPICKTUPE L FEintarrayaslist, BHESHEN
rint¥Al, ERMEEAMLIcRMEB, MEINFEREPEE—Tull, Akl
S —NullPointerfxception, HAZFZET--TEXNRE8E. WX
THREREBBREE, BATREEN -MIAFENLIscTRWBIA, LEEN LR
RiEA5IH, @il -NullPointerBxception, ANEME, T rERA 8, TS
FILiseTHARBTEMIAEENE 1, ARERBBE T FREEMEME S,

AIEHR R, A S W o R R KB UG B . HOrk s OE R T R B I — Fb )L
HARIE - KM RO BRI A BOE R IR T T, SR LR 78 R R S T IK
PRE LA R

HIENTERTEESZN, HERATHER. RGBSR . R
BEMBISIE, EELREMT, AUNEE CHAEERE. RERARRILLY, H 0%
HEARTEERNBE IR ETRT. 4, TE-IHENSAENFE, ki
Collections.sort(List). FURATMIFT A SMMETEE i, EHREIRNLR
PSR E NI A R T AR, B R B R HOEL 4Ry
WBEE— PR BESiticlasscastException, X IE ALK N HETE H o AT R
. Wk, BETKREANRTWAERCRIELLEN, XHBELAEL, SR, WA
AN FENE 8 F X TR AW & BB L R ME T ( failure atomicity ) ( WEE465% ).
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B, S B S5 3R S BRI T At A, (R IR & AR
MPWBBEBEATE . WAL, HTEISEMIBIMTEIBMAMARE, SRTXH
TR DI AT ATTA . R RN, ROV R BB R R A F
3% ( exception transtation ) S, BiITRTERDPHEHNG R EFREIERNOREY.

ARMAZOTRBAFPELELE R SBRORBEL PR3, BE. R4l
TR R EADSATREE, A ERHTER. SR B TFERB M4
SREMES CHIEN LA, Mo, K TSHMRMRER DB, K. EEN
MooAEERRROR TR BRI S R B LR A Y

B2, SRS — 1 r sl S A AR, B IEX T M S S R
R IR SR TR IR, H AR F I RAREL, ]8R £ S ik e R
He FRAHNIBEFERELN,: ARUREFNFENFE IEMNE -2 B M7
[121] AT L A% RIS BLFME



JavaBe FPul 1118 8 R MR R — N RHZE, ER-R—11%48%# T (safe language ).
EEWE, LFCNRTFE, B FEmkKEt . SR, FERBE U REMA N ERR
BixAEHaE, MG RAIREEFEADNCNCEARNAZELIES. B 1EeESh, &
TIER MR, TUBIRNE, LERANEMATSREN AT, XEHENHTEH
TS N E. B, M FHE “EHEMARGYNE- 1B XNEHESHE" WS ki,
RN RERY .

B - R 2MBTY, RURTRR— G50, FREEEFHCSHMNEBEI,
BREXNEAZR-VIFRERFZ P LNORES, EXHRNOTRT, RLARFRPERIE
WEF. LhLE, ATSHARBERTRRN TR, XAEEA2 L4, BHALEN
. BEXMGREMAPI-ERBHENF AFRENRB RSB FATRRNG N, HK
RALMBEY BB LK, R MHIER, REL 2 “THXEP YR BT N
(RIFHRALVEAYK” RAe i (@ BAR W 400,

AXREFEHRUFHOFLT, B —DEERBUX SRR AR R 8240
REAL, TARENE, BHABBEIHTHY RERAL. oI, BETHGE, &
75 R T Lk 8 i — B R T e A e T T

// Broken "immutable” time peried class
public final class Period {

private final Date start;

private final Date end;

/*i
* @param start the beginning of the period.
* @param end the end of the period; must not precede start.
* @throws I1legalArgumentException if start is after end.
* @throws NullPointerException if start or end is null.
*/
public Period(Date start, Date end) {
if (start.compareTo(end) > @)
throw new I1legalArgumantException{start + " after "

+ and);
this,start = start:

this.and = gnd;

}

public Date start() {
return start;

I

public Date end() {
return end;

}
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// Remainder omitted

3

Yool RPMEELERAFTEN. RN T RS R LR (start) ABE
Trek it (end) 25 SR, REERIHvazeBRAL RN, BofRIHE XA HNE
R AT IE A

// Attack the internals of a Period instance

Date start = new Date();

Date end = new Date();

Period p = new Period(start, end);
end.setYear(78}; // Modifies internals of p!

ATHEFPrericdkfMANSFAB LT IRFR L, YFHRERHEHNS I TESHHIT
RPBHE A (defensive copy ) RVER, HHMHENZ R BIE N reri od L BIMAIT,
A H R, ABRENT.

// Repaired constructor - makes defensive copies of parameters
public Perigd(Date start, Bate end) {

this.start = new Date(start.getTime());

this.and = new Date(end.getTime());

if {this.start.compareTo{this.end) > @)
throw new ITlegalArgumentException{start +" after "+ end);

}

HIHMARERRZE, MRS Frer odSSFARAR . TEE, RiPEENDE
RERESHMARME (WH3H) ZAHTH, HETERRERHWNERZ ENNER,
MARFBHXR, BRI MERREAFRAK. AXRLIR. LR S (¢
CHEEMEE LT RRA-AMRBREHRBRENBEOE S, X THMEREEE RN BG4 TT
fn . —TLRIBEO S HFE 0.2 8 iy — BE it 18] 3 -

FEHF TR, RIAEFEADateclone FERETIRIEER . 4 HNorateR4E
finally, clone FENFARIERBMMMHE—FRiava.util . DateX; TH gL p Y —
TR CRE BT AR ETRALE . P, SRR R R T A S e
R, EREEEANTIRERR--TRANSSHET, HH AT S B R A NE
BRI EEATLA PR S MK F . b R E . T SRR TR
EATEL” B, EFE@FAclone SEHITSHNERPERER,

BN B SRR AT LU B R TR R RN — P rer iod B R
fIATRERY, A ERBNFIE (Fstare () Hend () FiL) SR T R HAT R N B AR 63 8
Vil GE 7 -

// Secend attack on the internals of a Period instance
Date start = new Date();
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Date end = new Date(};
Period p = new Period{start, end);
p.end().setYear(78); // Modifies internals of p!

RTEHMRE M. RGO m v ik, EeEBTERBEARPEER
Eaul

/f Repaired accessors - make defensive copies of internal fields
public Date start() f
return (Date) start.clone();

}

public Date end(} {
return {Date) end.clone(};

KA T H RS AR A 26, PeriodN EIERIET Y, A48
BUEZ AAHTE, BEL ARG, MERsE Maphsm R o — B & B A
VPN TR X—EAAR R BERXEN, BB Treriodk G2, i
AT AR AR B Period SO AR A o] T80, SXLERREE PLIE BHAS 150 G 1P 35,

TR, WRVIR S FHNEREAR, SRR D WM BEE T o one /f
W KR LEZH) CRARTERZREM), WARIITIE ERAE ., PeriodN8Mibat e
MBEHER ava.util.Date, Iy A 1T BE L FCA B - TAT Y AT 5 T2,

M Z BRI DUP AU TEF IR B, B YRRT — il s w0, 1
RERRZEFRMMAE, RFCHEASNNBRREE . WALE LB~ F, &/
W REGHFTAER AR, MBRRIE, W% EENERAES AT R AS
HEBBIRSA DI RE A A RAE TN WRERREACNY, AR AMRLA A B R4
WL FHLAEEE DU FE R Bt AR IS R GH AR SR BBt e, B0, ISR IE T %
B — D& PRI RS A A s e t SR — 1 T &, BH 1589 5Map T B - -
6 (key), MMAMNZERE, MREDPRLEEAZSE HBBRETE, Baset Muaphl
LA B Sk 5

RN YR EI 5K P 2 i, T80 AT R TR IR A 8. R A B
SR ATZERY, (8- A 18 A & AT R B T UTHE [T 45 2 5 2 M, A0 1 1A 2 55 1 i
RRIREY 7 R, W BB [l — R 0D R4 e ICHETRTRE AR T, X
RAERELW . Mk, RELABBAGRAAF S 24T, W GEIT RS DL, R4
- FBRTRE, AR FILSE G- AT AR B RHEARTEH 1228 TR 0 45 3856
M-

TUB SRR, RAZEHENIER AR, REATRE, R R %0 T 80 R ik
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AR ATRAFHA, IHEFERALERCHEPEEN CREBI135) ME. T3R8
Feriodf|FAIEE S, ARFLNE, FEEMNBFIAFE 2FHoate. getrime (1K
llong RIERMA S AHN &R, WA S@Abate X U8 iLZLLXEMN, £
BN Apate kAl €.

HIET BB WRA L] - PRGN Z BT T R P HEH RA TR RIS X+ 4788 1)
W AR, CETIEM ARSI, ESHMSIHOMEHA MBS Chandoff) TR,
HESDFMRFEA IR E, ©RWUD T BB AGL & . 5 — 1 7k sl & o
POMER A% P RER TR R, B4 e 04 TR I R —

WHR AXUTHHERENEERENTFEEE R HNEH, BoTRT s
BEENEP . RAEY—1TRMEHE A 2046 E L E . §ERT— AN E %
frA et ESIBRT B 25000 AR Seiit, RERPEA RT LSS, B MR o)
FRABERENX (wrapper class pattern ) { WH 4% ) BEQBEWARSE, Bhey

BUFBARAMNE, RIS OSENAER, HE, KEREELSHESE a0



FEARET AP S MBS, CNHERAMA ML KB WEE, HTET Rk
—&. FEHERREM THEAMAPIE B I NMHE, FO008R,

EREFETENARTF. TN EFEIZ L EMETAENT S IM (WE38K). RUEE
EARAL R RS T M, HASHE - M b e FRE—RME T, RUSE 4B
EAEBESKNATNEZ (MREFAKTS) B—RH4F. DEIERANE, §5—
BElavaF KIAPHE B &% . RETavaE MAPIF 4 K B R — B3 7 R P TavalE By H
MAE, XRENAEGE, B EREE T ZAT], Patrick Chanfy { The Java Developers
Atmanac } [Chan00]® 2-- MR N T RMERE, EWUE TavaFREFE - Hikasn, &
EFRIRF R ED) . Wi, ﬁﬂ%{ﬁ%%ﬁﬁﬂﬁi%—f‘ﬁﬁﬁgﬁremoveﬂ:%delete,
ME REERLRRHRS, RRLHEERITZE T enove, REEHE ML remove
TTRMITEAT, MARLBMFERdeletedT LA,

ARIFERBRUENNTE. & - P HEBUREEEVAEHTES, Fkikss
fE—TRELES HH ., HE. RSP, SFENRS, RKESERIEWA, #O8
FHERSLEENTRENED F P45 588 4. ME—PRBMFEZHFRE- e,
MRS IR LM T . ARG BRER AR EN G, ARy rRE_— 4
RETTIE (shorthand ). WIBTEEBERIE, FRFEE BT,

BERKOSHIR. EYE, = MR URBERKB TR, i1 L2 i i i
AZBBRFRAEEICEERNEBHIIE, MEGRENTEREEI B T X RE,
AIRHAPIAZE H, BRIEM PR 4 0 08, HBHRRNKBYEFIRRFTE. API
HRP ARSI SHANT, TH, M55 T2 eE 2, il ERR
TUSEMIET . AR RSERF RS EBR S ZWEEHT T .

ATPIIEE R T] L2548 K K S 503 F AR FESMBEIT L, B—1
HHERER BB — T4, MBEEALPCHIE, XREBLERE LN IE, fHE
W x5 hE AT A IE A2 (orthogonality ), AJ VL& ( reduce ) HEMBEB., B, e
Java.util.LisciN, BHRERE “F—4FH=E (sublist) H&ER -PTEMNE—4
ESIMBE—1NEI XM HFE, B SEBER=18%, #HE, THEME MsubList
T RO FTEHA S8, EREFIEK -~ B (view ), EANF¥EYindexorgdk ¥
lastIndexOf FREAAREE, TUESHENIIE, XM PIERE S5, fH,

SR RN Fok A Y ——



subList WS HMTM “StA L isc LOEI T8 B mEa R, AL ok L
PUTHE EHTHE - SXFEM B AP — RS 8 “HifE — B4 ( power-to-weight ) 11,

BB YR BRI AN EA R EHB L Chelper class ), HHREEROERE
Caggregate ). IXUCRIHERTEHEMEMNE (BI85 M4 — T ¥ B EIE M 1L
BRBAVK A IRy, W B X T R i, BT s — L R AR
WA, AW, R BHE - WS A RIE— LA S b e, R Rm
- - MBI AORIC L KA. R SRR ﬁﬁﬁi?%%%%k%?%ﬁ,%
DX AR R R R (R APILL 2 (9 N8 4 1 BT B 2x 78 3 e

MTSHAR, RAECEHBEOMARBE, Ll 20K, SUEAEWE ¥ E X BKENE
HHED, MARERRA O, MARSHZECGE, G0, 28 Wl 4551 bt
fEMnashrablef A, M. WiklERMap, XFHEHRTUL A--THasntabio.
HashMap, TreeMap. TreeMapiy FBESTR (submap ), o8 FATEH T4 K 41 BImap 'y
B MRBRER AR RN WE T B A -SRI, IR Y
AR MU RS, WSRO LBAY . 0] 84055 5 45 5 I F

EHMEARMER (WPE22% ), H- KiES, 5 3 E Smalitalk M B FhLispils 5 4
HEAE R RIS REBHMSR AT BB R BB i ik
i+ B R IF R AT B STk davafE T I8 75 bt B F R U0 IARE , (EL2 5 FE 3t 1 Ik 4o
B RIERBXEBAF LS THHEAS (LPI185 ). HILIRF S ks F i
Bl RSN R RADL, X RSSO MmIERE CA R IR, il A
FROTRM T . R Bt O M8, AT M- FEERAE A HE, XA
RO W, BFLL. 00 B PRl R Bh A% 45 06T, 3R 4 HL I AU ER 5 0 2o AR A4
W RAETH o A — BT B RO KT A SRS O R E SRR, M. M T
HFE DRI R IR, Strategy] Gamma95, p.3151#1Visitor] Gamma9s. p33ER,

RO RILDN T BRI, PUESHERE RTI4TN L



g ¢ ¥ A L
B g - . i g . -
":-_~_. : Ao M whoms P wwﬁf i ﬁ;’iw Wg *
- -y L %
- i R S —

THE-TERARITMESSESR, B 78S (collection ) FSet, List, s HM
YRR, B ark:

// Broken - incorrect use of overloading!
public class CollectionClassifier {
pubklic static String classify(Set s) {
return "Set";
}

public static String classify(List 1) {
return "List™;
}

public static String classify(Collection ¢) {
return “Unknown Collection”;
H

pub¥ic static void main(String[] args) {
Collection[] tests = new Collection[] {

new HashSet(), /7 A Set
new Arraylist{), /7 A List
new HashMap().values() // Neither Set nor List

};

for (int i = @; 1 < tests.length; i++)
System.out.printin(classify(tests[i]});
);
}

FARMERTBFLSTHE “set”, BEE “List”, UK “Unknown
C‘ollection”, ’fﬂ/@, E?Fiﬁﬁﬁf#*fﬂ. e, E'EI’TEB “Unknown Collection” X
AP A XHR? BXclassifyTiEW T8 (overlnaded) T, 2 S 9 A R A ak
(overloading ) 77 Bk AL FEOT ZIEHBUER . X FrorfEHR i &2 = et fh, B8EREn
KHERMFN: collection, BRERMIEFHEBRFRN, Ed i REWEEET
. FAEBEMRIETEB NCollection, I, B NEHDERE 1
classify(Collection), EMHNERENS, HBLAAXIERYE,

RAOBFNT ARERAEY, Bh3FEST% (overloaded method } MERZBE
B, M FELENHZE (overridden method ) MIEFRHERN. WFHS SRk, e
T MR & R EIT N AT, VE PR R AR R X S BB AT R, R
HEM—T, S—tTREasm yEE S HER LRy, AT R LA IR A0 SR b
BNB—THEEEETT ., W - L H A NTEPEET T, HFHEXTHFERER
PRIV EWRARN, BAFRPRASH 5% (overriding method ) W5, MATiL
TREG R BTLRBRRE L. BT EEMHIHEBE 5, IR T HA DB
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class A { }
String name() { return "A"; }
}

class B extends A {
String name() { return "8"; }

}

class C extends A {
String name{) { return "C"; }
}

public class Overriding {
public static void main{String[] args} {
A[] tests = new A[] { new A(), new B(), new C{) };

for (int i = 8; i < tests.length; i++)
System.out.print{tests[i].name());
}
}

nameFERAXADHE A, BERAXBHCERXTT. T 4014 RT TR HSBE . 1X
ﬁ?ﬂm&“AMT,@%Eﬁﬂmﬁﬁﬁﬁ$,iﬂ%ﬁﬁﬁ%ﬂ%At%ﬁ%—?ﬁﬁ%
W PR E ., BB EFN LR RB A FEER R “BNESRLN (most
specific )" ARG A LR LBEIIT, A, FERMEH S, &5 EF 4T
"W%ﬁﬁﬁ¢ﬁﬁﬂﬁ”&ﬁﬁﬁ%%;ﬁ%iﬁ%&ﬁ%ﬁﬂﬁﬁm,%%ﬁf%ﬁ%
RIERI KRR,

ficollectionClassifierBIFH, HRFHEEL, WH B A IR SRR S MY i g
REASNHHAGRAESHERTE, DR HINSKNET . S48 “ABC” -7
Hiname J7 ¥ B RRAE ¢ J7 B B L 136 1947 3000 RE B0 S BE R FERE B RE, H
—PITERERR M ERN classi tyHE, HEATER A FESH— B nst anceot
I

public static String c1ass1fy(Co1Tect1on ) {

return (¢ instanceof %Set 7 Set :
(¢ instanceof List ? "List" : Unknown Cellection™)):
1

HARS YR, TEIBZ BN, BT, BB WL R T AT B AL b
IR, E#icollectionClassifierfl Pz, ERYVIBREZRE X8, e
U A T Y @R R K, HKATHHERWE R, B4kt BRI R SE |,
M FAPIRBE A E M, fn8R— —TAPIM SR RARHE “XF o emsn, oA~
RAEHEREREA", B4, BHRENAPURE T4 S545, XEFMERESNZI T
AELTHERNTAZEA2SHLE, WERF R LROW X B4R, FIL, iz
BerrBERYYNEER S,



N HT

BRRT4ERT BRIFARB AL ROREPENIGE, — M RETRFHREL,
AEAEFHAENTREHESHREMER . NRFEETXEFAN, BFAKSdHA2
fEAE “XTTALMA -As%, SRMAOERAELEHMAT XHABER H . X TR & AW 5
R, HMRERA GIIERAFNSAT. T ERERILSH -

i, FEobjectoutputStreand, M FEF -1 FELER, BRILEFTIHEM, ¥
Wwrite SR HE—TER., RETFEFTEHFIRERwrite T, MELFHEL
writeBoolean(boclean), writeTnt{int) Hlwritelong(long) XEFMAKR S&
BARMLE, XMaAEEEN— 08, HITE THEREIT ML FRIE g,
readRoolean (), readint{}MrecadlLong (). %P F, ObiecctInputStrean®E LR

LT RAX 2 FHIET

MAUWERE, FREEFRFEATNRZFINE: -1 RNS T HERKERERG, o
FAEFET, WAL HESEBELT, MARWESRH (NE14%), FRXHEMFSEELE
WaSbrfy. N —ERE, o THEENR, RAMBOCHGMERGHITEZN, K Yk E
BATMRELS . BEARATRLFUE N AEHASHEH WS RN, FUGLETH
— Tl 2B X HF R & 48

MARX TR — AR KRS, B TRERR ARSI -G R
WEN, 2, FESIREBASENEHNEBRF LT THRREAETS. NEH FE—
MEH L, ELH-MAEKES AN "HATRE (radically different )" #2134
RERTREENHE. HERAS MM LEY, REEE0 MRS HRR ST
RUBARTAREMN, ZEXHBRAT, BIERKTBUHT A4FHLRSRTLRY
BRIETHETRRTE N, THRSPIRGIENRAOTE, B EE0E %R L
KT

#l, arrayLiscd - HEEREGE— 1 i nt B3, H— M EREHE— T Collection
S ORMBBREN LB N, IE TS RAEE RN SEE RS, HyEFLBH
RBERANFN . B8, BigInteger BE— WG MEE - oyvreE, B - HEH
RO~ Istring B8, RUALTHERE. BELRRME Tobject ZAMIL BB AR
ML, MARBER MserializablefiCloneabl e Z MBI WREMATIFN, RIS,
LARITIAHHI Throwabl e — M B~ Msirina B8, B— 1 HdEEE- 4
ThrowableB ¥, String%*ﬂThrowable?ﬁﬁﬁ*ﬂ%%{unrelared}, BT iEm 1~ 45 B R40
KU, RABEAITIEN — PR R S — BB 1L, = MRS B A il BB AL AN AR K A 2 Y 4R
LRIV N EENS - W N T

BAR— “RBX 6T BT RESRMULS, 5.1.7), AL, —HEH
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I BRE, SRR AEERERE W P L BT e EE W
M BE BB F R MR TEREEL, RO EF RS EN TR RTAMY Z A ILS,
15.12.1-3]-

AT SO EH- - PO AW TEH AL TR, IR B2 din )z ey s
SR, #m, Javal T ERIFEEA (value type ) 5] ACompar abledE 20, 45
B O RAW (self-typed ) compareTo 5k, PHEALStringfRMBEEAMM conparaTo
TRy ATHY

public int compareTo{String s);

&I A TComparablef 25, MG XM ELRT RGBT X
MBI — A4~ - - B compareTo i, SSEINE .

public int compareTa{Objact o);

SE R R RAR R AER T R8I, (AL VB SR BT R B
SRR, ENIBAT RN, MERRASWREE ., B OB HAE A TR
AERBBEA, HEER A kB bR A5 BT W R R AR R R b
- R R AU BT R A R S BRI R

public int compareTo(Object o)
return compareTo({5tring) oJ;
4

— R BAEE R Tequal s B

public boalean egquals(Object o} {
return o instanceof String && equals((5tring) o};
}

XF IR L EH G, IR BEO0 G P R sk 0 4 v SRR IS S L T
REE 2 A PERE ERRI BRI . (MR, SRR Mttt B 2 (WSI75 ),

BRTava FERMABEE CBBETARADKNEN. HERGELZSE 24 il an,
String KPP PTERRBA LT HE: valueof | (char [} Mlvatueot (Obfect), ¥
KDL Ae e T RSN S5  HEBR B, SR BEE 2SR A E YRR
LI — . ERMEEER—RIETT R, 40 G4 (e 1 1 (s

B2, "WREBERFIE" IEAERE “BUETREL . B, X TE LA
IS BB TR, R BB e B8 i, £ RN Tl B B S
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Fu e, PRk AR A TTRER . ERMELT, KELNREEXFREL. [
~dZ R AT LA RN AT R E B A P EE k. MRIENTEARRERE,
BUBIPN IR IE AT — SRR ER - T3 &0, Hamuafir:. SeaREN 2
i, AIAMERTES N IRFIEHHX -5, BFARTRARcuFAEER U3
R TF R A P eR AL, A AT B A BE WA o 4 R AE 6 M AR



BT HEXHETERALR.

private tist cheesesInStock = ,..;

/i')'(
* @return an array containing all of the cheeses in the shop,
* or null if no cheeses are available for purchase.
*/

public Cheese[] getCheeses(d {
if (cheesesInStock.size() == @)
return nuli;

}

LGRS (cheese ) M KR, ERCRIEE 54— A5 RRIE 50 75 XEEAEMADA.
X AUR B R & P I B A D AL FBnuI E B, g

Cheese[] cheeses = shop.getCheeses();

if {cheeses 1= null &&

Arrays.aslist(shop.getCheeses()).contains(Cheese.STILTON))
System.out.printin("Jolly good, just the thing."):

AR T i R R A

if (Arrays,aslist(shop.getCheeses(}).contains(Cheese.STILTON]})
System.out.printIn("Jo11y good, just the thing."):

ME - REnul VM ARFRERAMN S B, I B B B ER T B A
YA N R XA A S s, R E R S BT AR R RS T B R R [t
FAAL Sl . XA R LE SRS B E], (R Ay S B T 8 IR ] —
AL TR BRI ITMFRTRENRAMLMERRARN A GENES, & - 54
RARHER, DRUMEEE.

AMBEEASSR, nlBRERSRERATY, BYTRE T HREEFT TN
WOXFMSE RS, BAHMNS. $—, EXTER LHEOHBERBLRHEY,
BRAE ST ORI A 0y SR E R A B IR IS ( 374 ), $, KT8 el o] 40
RUTHA, BREEER - RREREES Tk, B AR AR T, Wi
RARE TR A dBI T (PB4 ). KL, SRS (standard idiom ) i
—HTEM AN ESHEE — BB MR (typed array ) BT LS XY -

private List cheesesInStock = ...;

private final static Cheese[] NULL_CHEESE_ARRAY = new Cheese[8]:
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/t*

* @return an array containing all of the cheeses in the shap.
*/
public Cheese[] getfheeses() {

return (Cheese[]) cheesesInStock.teArray(NULL_CHEESE_ARRAY);

}

EXFIWALEP, I FREREFTRESR S coarray FEE, LIEEIFF 1015 [
KRB, MWEBELF, torrray FENETREAMNKEH, B8, MRESESH, BT HE
AL, Collection.toarray({Object[]) MMTRIE: MEHAKYESLTIRBEA
MR GHIE, PR E M AR B, RORBOE AT AR — R
iR XA “RBEMER (type-specifier constant )",

BM=EZ, SEEHNA—PHRE&EEME (array-valued ) B A EHDIERnull, MARIEE
—TEKEHA. IRTREE (RRMwl) RETERNCRFRHHES BT 21%k0,
ECIAEH, WAKBEEBEPFIANE, RYSIRORESEN, #0, ECETH, WhR
EIMS AR ERATOE, BOE—MEARBE AT,

L
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(ﬁz“g&: HFASUMAPTRAT TR }

MR — PAPLENETTH], MU RS O8N . (FEE X FIAPIIR R F 1/ B
B9, FrRVRIF O RN ME L A RERNER. Javalh g HERE T 8T
Javadoc MR LR, WnERTHE S TR S . X DT LR R 50" L APT Y.
TR CEAT R AW A B ( documentation comment, B doe comment ),
Javadoc L ELWAPIICRIRISR B /IR B RMEE, HITED L8 M.

BRI R BRI A KBGE, IR MRIMIRF T I . BBt a1 e
Java¥ifF it il E M- 304, HEAETICSMR T PR LAAPL, B 1TRFERENIZ I
APL, XA A (Y58 AV 1 )avadoc TTE 8 F 0| Javadoc-b],

ATEMERSAPIXY, ROAES— T HIHM%, £0. WEEYR. HEfmses
ZETHE M A X, AARKHARIGR -MEES MY, WERA LR, T4
Javadoc ST BEME BN WX B FH EMIEA M, £ HSHMBAPLUEMN 8. Y 4
Wb CHERMAPIRAE R MR, WRASME. BTHRSIMATEPAICI . 5 o %0
R ABRHAZ. B0, W ER. FIE RS TR R,

B AEM IR ZE TR HEMEL L EGAE. B 7T N ki B
WAy rsk CRELISH) ROIMERIE, X ALGE W % IB Tk Ak M4, T 452
BEHA ' B T SE A O AR . SORS IR 1 TN 3 WX S BT (03T 82 24 ( precondition )
MG E &M (postcondition ), FIHaf@ &R0 MBS RESE DA s, 000412 i
REFEN RS ERERBRNRINZR, B Sy RSy E., R K. i
AR e hrows A FFRE RN CEEXMMEAMREN TS ) 5 1 RESEw Y
WM E — MR OTTIR S . WiEH, Wit 0] LA fF — B2 IR B BT e par andgiid
187 A 48 45

BR T TS ARG AR 200, B — A i T R B B 8 (side effect ),
FREIEHESRRREDT T RBEAH B, BRRE DT HER B S0 mi 2ok i
B, WR—-ADFER (NG ARE, BT R -8, BE TR
WO R — TR M KA &8 (thread safety ), IFIVES2ET 0.

UM R T BN, HER T RR R BB — T eparanks
T WR Trerecurnfi (BRABEATTIEHERUE R Fvoia ), BR300 1 1 7

© WO LAMEL R EE I PR . — it
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—NRE, LIEEHEENRERER AN, A —Tethrowsii® (WHP44%k ), HER

#, BAeparantiBRFHerecurnffEFEAMLTMER M2 FAEE, R TXI 548

BFEFMFERNMA. BACLhrowsREZIGM X FHIEESRE “if” (R, E&E

2 B WEE. EEATETREHATAENEF Pk, BEEFLT, e

WARAARARFASGE. FEREBHALI o A ORI BT AT T B
e

* Returns the element at the specified position in this 1ist.
*

* @param index dindex of element to return; must be
* nonnegative and less than the size of this 1ist.
* @return the element at the specified position in this list.
* @throws TndexQutCfBaundsException if the index is out of range
* (<tr>index &1t; @ || index &gt;= this.size(}</11>).
*/
Object get(int index);
R, X0 CHEBRPFEN FHTMLICESFAHTMLE ., Javadoc | B2 #0350 #5715 8
FEIHTML, SCRERHE AT EHTMLIC £ 84 W B BHTML R, BRI T,
B LUT LI EHTMLER IR A B R, EREHARER. Bl#EmMMEE A, <p-,

HRGFNET; <code>fll<tts, HITHRBIR; <pre-, MATURARESE,

ccode>Hfl<t t>fRBARKEE LRFNH. <code-RETNEM, HEHTML 4.01
WA, —RELTERKAEBAN, Hh<ct-B—PFEBHAAE (fonr style element )
(T BB AR R (style sheet), T REFHERTEMTMLIN) ). FHBERFHE
Hlztt», BERAEEGBEAREHHETIHR.

ABEEIC, ATFEAHTMLILES, IADTE (<), RIE () UE “5” B (5),
FOUPTREGER . HTPE NS, BEARL U “sit;” ; N e —4 AT,
EEMELFT “sgt;” 3 IR 5T B, WERE R “samp: . O
TEEET e chrows bR SR 18 SUFFIa k.

B, HERX GRS “this” BF, RESR, N4 “this” ¥HT—
PO RE TR TR, R RO R R T

B— PN URERNE — S R BRI £ e ik ( summary description ), #HE
1R VAT ST SR 7 B AR SRR R TIEE . b IR, ] — X B IH, R RfFERM
THROBRENEREEARENIERR. BUErEERNETE, TEX I, R4 1R
AR fR P ERENSE Wi,

A, AXHERNF-DENBAREETT. ORFEETHS, HES% L8 H
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2 M., — P “A co. lege degree, such as B.S., M.S5., or Ph.D.”
TFh il CRYTERR . IOMETEREA N A college degree, such as B." B8 G iX fp [n 81 Bz 74 5 (19

B, UM A D ABFERE TR AN, O RSP E R RS B AT REDY
HNFERA SR T %Y X (numeric encoding ) “s%d6;" BRBE. BAXERATUT
F, RS NER RN

/#*

* A college degree, such as B&#46,58#46G;, MEF46,58#46; or
* Ph&#46;D.

*/

public class Degree { ... }

CHLEHIA R ORI B - A F (sentence ) RIS E S, B .
RWHRDE—PZERAOTF. W T rEmihmi, MMtz — il ©
W T ZAERBITAshAE . )40,

*Arraylist(int initialCapacity;——Censtructs an emply list with the
specified initial capacity. { IR TG HBNE TS HH#E)

sCollection.sive (] Returns the number of elements in this collection. (&M%

P uEEH)

MEE RUME, MEMLMERE— ARSI, TR T ZR SR, g
HAGRRRNEY. Fl.

* TimerTask——A ftask that can be scheduled for ont-time or repcated execution hy a

Time. CafLIBE—WHMBER —FL %, REH— T Tiner EHHITHI{ES)

*Math.PI——The double value that is closer than any other to pi, the ratio of the
circumference of a circle to its diameter. ( JEH T Tpi (FEKIES IRHME) &
doubleff)

AEORTHER T BB C ST, NEGHBZRE 4. THEHEBNRS A
H— s S0 Javadoc-a, Vermeulen00] . MIH . AF — 86T 1G] {2 BT80S T it
Ml [Doclint].

AML2Z2EFTRRLIR, JavadocC 28 “AHEH", ®¥E “BF" FiLEBMEE) [
W AR R, A2 Yavadocts S 18R B KiiE By T B # TR SCRY T
MATERMICHER. BRYENHYTILTE ( The Javadoc Manual ) rf#53),

XERE, —TRTUER BT L BRE D AR, T AEEE T X B, XA
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PR T ) A RRE RSB B 2 DL MR SOHIER " s, BRERA -ER
R, XHEBNMERRE—F “SHALFEASL" WS S#ERMIEAARELEMR
B AR ORI ER . — P HEEX "R BRI E" AT H R R ARG R R E B
RMELA, EEXMERT, IO TEHLFTREAC LM UEER,

A TEM O EEP ST, AR EEAT - PHTMLA AR E S
CHTML validity checker ), 24T MJavadoc L FIHTMLIC A, X 8T RARS LB HTMLARZ 69 F
ZAEMAY, DR ZEE LAHTMLIC TR, Internet [ —-SEHTMIL& % FER 25 28 7] it
T ER, FliliweblintWeblint].

KT IHERE i FENHEE. BANTA PHMNAPITERM IR R EN,
BRI ABREBH, T k%L XD H RN HRAPL, BEH S BERG T
FERMFEL, W3R ORI OB ZAPI SIS, WEXFEN CEET, W
EXGES PR R S B e I Ta v 30l SR S REA o -

BMEZ, EHAPIRE I, THEBRRAEY. BANMNER, S THATSEEAP
RER, WHACEEREERBMIEN. BB — R RN BN AT, 0,
TR AR LT BHTMUAF 2808 A iF8, BRETMLIC E UL 356 &
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EERERIT

'j&ﬁi?ﬁﬁhmﬁ%%ﬁﬁ%%.ﬁ%?%%ﬁﬁmﬁﬁaE%ﬁm\%ﬁﬁﬁ%@%ﬁ

v, UREHREHES R SBMEMN RN ( reflection and native method, BAZMF) Fo Kk
# ) BAE, BRI T RicRa 2R,

(920%: wRBERGERSRIL o )

el RN TR e e R T T R e s e e

A&ES5HE12% (FRAEROTHRGENBRMME) £FEREUN, HRBEENE
MsiEME, TSGR T R 4 i, SRR e T REHE .

CEFRINET ERRAERL A S HE USRI HRE, BT IR, BEAITH
SR X R EBITHN R TEMREE, JavaBFRIHES AR R AT LA S 3
ERR T EHER,

FE— EHHRERGERER/NM, BANOERRERS—RERACTHRETER, R
PTEREGFHZAHAELBBN T, BAXRFREL—d TR BEEEFIEr Y
*Kik, EFBEASEAMNNER . BEEHEFEAMRE, EETRECL2ICAEERN
RUREWMBET . HHEERFORL, XMERABAHN, NREROAHSERESE
— A LB, RESSICHBREEHN,

FRMEH—TRHERAMISFEEREREET B KRHLA L, RG2S RIK
B R E. REFERKERSEMNESHE ARG, —ESMES (block) W FLL, #
—TERREE "FHERNR" Z/HF0Y, FASBRFREZRZ R, ZERPHARTILKN.
WR-AERETH BIRE A X EZATRE 2RI E AN, NERERIOREER.

LFE—TRBERNFRRBEZEE—TORLEERX. NRFEERFTEEMNEER
M- TEBHTEEXOMGAL, BAREZERX AN, HBTLUMGENIE, X &
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W - AEIMER Srry-calchiB R X, MR- EEE -1 WL, mEAFTET
RSB —THREN T, BLARTRLIAT cry RN BMEL. MRTEHFINAE
tryEREIMBIRER S, A CLMAtr v ZHBA Y, HEAcrvBR2ZH, ERRES
BRI EREIS R

EEFTEEEHB B MLEREHEE M. forBEHREHRITUBEBBERES (loop
variable ). ENTAEMNBHREE L EFENEEZ N (XN EECERTFE, L RIERKE
ARG . R EEESY ). B, MEABKR L EBRARTENASABEEREN
W, Wforf@BIF{LE FwhilelFiF,

AN, T R — w4 A AT X B R

for (Iterator 1 = c.iterator(); i.hasNext(): ) {
doSomething(i.next());
}

%T%ﬁﬁ%ﬁﬁﬁ?ﬁmﬁﬁ%%ﬁi%%mﬂmﬁ%?%.%#%F@%ﬁﬂ#ﬁ,
TRAFMwhilefdF, LE—TEE (bug):

Iterater ¥ = c.iteratar();

white {i.hasNext(}) {

doSomething(i.next{));
i

Iterator i2 = c2.iterator{);

while (i.hasNext()) { // BUG!
doSomethingElse(iz. next());

I

BoEAREE D W - R S CAREE MR — R R 2, 1
RAERTEMERERL, FEME, XN BRAEEARGEEZ N, %2540 LUE
A%, ENNRGROAEMESE, BRUFMOFHNREEN., BN EFFEH A
c2 FER, MREVHZL, SRcoREREMER. HIXNMEFNEELENREEN,
VARTREZE MM IS e IS B R 2B 5 3,

BRARZELIRT "B - BN BRI for IS I A B p W) 5 R ACED R A A Bk
%, EE AN EHRFEZ N, B EANBRERCERECHIERRBENT .
for (Iterator i = c.iterator(); i.hasNext(); 3} {

doSomething(i.next{});
}

// Compile-time error - the symbol i cannot be resolved
for (Iterator 2 = c2.iterator(); {_hasNext{); ) {
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daSomething(i2.next(});
}

WiH, MREHEALor 5, WAL T - HU" B TREE S RKRE, HHM
HUTHERNNMRERTEATERA RN SRS, FHRER M R, PR ERES AL
HTEARATEE. SRl X WRARRTT .

fERAfor A LLERwnileBHREE HS— T, REZTNFREN @OBL D E.
HHTor B L —1TRM, HETEIERATIKNBEARERE P, Mnikg et

RSN —RORS S & BT BB EAEOE: i R AR R R B L

// High-perfoermance idiom for iterating over random access lists

for {int i =8, n = Tist.size(); i < n; j++) §

, doSomething{list.get(i)};

RTFHEL ML st 3, tbllarrayniscfvector, EFHERESAHN, MY
EOTHEECT MR AT F EGE AT R R TR, BETH MG EEN -
EHMAMEAER: ifn, WERARSMEGERE, 803 8@ mRBEH RN X
. MREFEAR, LA EANBRERPOTEHsize ik, AMHIE R
HIEREAR S . M IRs e FI R RE AR BEYLUIRIRE S, SRR R A A T
RS FEOF I R YERETF 4 -

X FHMMIER S, WAL, B,

for (int i = B, n = expensivelomputation(); i < n: i) {
desSomething(i);
143 }

R, ERARBERTRERER, A% T Bn ol ARG 1k i fhf 5
TITCAWBRICH., B, MREXRLTH R 4 FEAM, 3 AT RURIE, 45kt
T AR RE R T R BRI SR . IR A TR RX R

Bli—-0 "B RBTEMERER" WHERRENEATED . WEFEHA 20
Cactivity) A BIR- M HAR, WA, 5 EAHERBRTRE THES B IL R -
TREFGNIGREZ T . N TH IR EE . BRI VAR, e

tE— ok,



HBAHEAEST 123

R WA By R TONRA ERZE I, EATNE RA{ES, FEEFAS
% T3 M 0T B s R i

static Random rnd = new Random(};

[/ Common but Flawed!
static int random{int n} {
return Math.abs(rnd.nextInt()) % nj

}

BRFFEAH, BREHFLE-—THEEMRE, B—NEAR, HRoE - R/
AR, W, Gd--BESEMEASZE, MRS LEE. SRR,
MEn K R2HFT, WATHITRE, £ EBL MR NEE NEE. MR BA, I
TMRAESEMEE, XTLUES FEMWBFERMERL R, CarE T MEEREN
REHLEL, SRIGHTEN A 20 80% 7 B SOBUE 76 B8 0 B 3 4

pubTic static void main(String[] args) {
int n = 2 * (Integer.MAX_VALUE / 3);
int low = @;
for (int 1 = @; 1 < 1200000; i++)
if (random{n) < n/2)
Tow++;

System.out.printin(low);
}

MR random TR VAEEHMIE, TMBRFINGRMERET - FN—%, BROE
PRETTXABIFEIE, HHe KA TP RNRBT666 666, HrandomH kP & M 5H
27335 FE RE AL S BB 7 B RO RT3 42

randomF¥EMHE =M RAR, FERBKHER P, CLREEER, EE— % ER
RETLE A a0 % RAEH KX FEREMAMath. abs, Brod.nextInt ()R B a{E B
St R—IEn . MAnexcInt ()EEInteger . MIN_VALUE, #f4AMath.absfi2if
BlInteger .MIN_VATUE; S5, BRnARUNEY, BLARERER (%) HiEE—1fH
o QAFHESHERKEFRY, WX ERIBEET.

ATHE TR EX = MR A randomfi A, HHUETRETHRER S YIS
E05 . BOeFRMRAEEM®IN, B, FEHAREACRUXETE—B2H BN
WRALIAKAE. E#HKFRandon. next Int (int), CEBWHFENB 2R TRANEA
FEiava.utilf@yp T,
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HREF K LnexeInt (int) FSEHAT (WRIFABIFS-LHEE, AT B30
HHFEAH ) ROREESRNSRTIBNE L T ARAB DRI SAmBEX 4~ FE,
MELSERTOHF R THEAEE, URIEEIAIESME. KL, miES Moctafllid, &4
Rir, WVFZHOEERTEAWERREMHT . X PHEPRRAE KB RRE, HA.
KR AMEREIIL, T PRITEAPERSHEBIE,. B ERFEE, GTUR
RHAXEREHRAFENERODIR, NEERZTEBANERZR,

BT ERRE AR, R BT A SR LK B R M R )
BRI . BRBHEF R B, R MR b, TR RERNMmY

EMHITAE R R AL R, ENTMEESTEES, MEGHEEAEH., WAFEA
AR, WA TR, oL, RO i A s AUSUT B S S ML 0 £
EFRER. B, L IRATRA TN S A EE Eava . natnil F TE RIS
T, NMRHEEE LA TRENER.

PRHEFR LR FEE BT B O ThE . IMRIEP — R R T R TR NI, PR L
thH (developer community ) 4B XAFHIBRE A&7 K . Java ™4 1 iE 2 48 i3 I 1Y 18
AT AWERS . LR RF 2 RS, BT ERWEE, R Navait RS
(JCP, Java Community Process Jo Jigl i @M 7 20, B ik i 0045 1F 504 M 25 0o o] B 2 78 17
NS

MR R B - - MEFARAL . FRAT LA B LA 0. SR m L E S5 .
. B EEMNFEARER.

BESRA AL A WAL, BR 4, (o PR M R AR 00T 7 9B T | XBREREERN,
RMERA—BIEF RGN, B4y AR IR HE A X R . B
—TEENEITHER, SSHFSFMNBEENABED, M G RER L REE
B30 T LU A R R R, o B — 5 T AR M AR A B J2SE-APLs, Chan00,
Flanagan99, Chan98]. $RMEFR KR T, BL& T RAj 452 33 5 g 50y BHES—11RFR
RiZ#%Ejava. lang, java.util, RUEFEETjava. ioMBIAE, ETHMAEMN Y
ALRETR RN e,

RESFEEN R F A O AR T AZHMNE, FARA—HEHIE 8 1 287i/K
AN, Collections Framework (AR ) EMAB ava cutITEL BN R
FAEE LRME—84 . Collections Framework & “THR—MIE R, FISERT AT L
&, ‘Eﬁf@iﬁﬁ-‘?%ﬁ'U@%@.Efﬁﬁﬂiﬂ:'gﬁ—m{]P’*]%ﬁ?éf’\'ﬁﬂ"ffo CHETHRBRMTA, [T
Per VHEEE. B ARIER M LK APL H] ] A IREE, W0 T N2 3 560 APL 2547 1 19
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577, IFHEmR AT

TARRBUATESIEL NEMN, RRTESEDRCollection, Set, List,
Map, SortedsetflSorcedmap. HREREFRLEE DL R M EFRLATLH, LA
M T kWES EVecrtorlliashtable WH Z R, WHASX MHEARS, BLUEALH
U A HEAR M BT X e 2,

Collections Framework £ 73 B (K T 1F 28 1 5 Pk SR fCIEEH . oy, BigHfg—
MECAHTARERBEEE (vector), FAEDNCRFEHMRERITHEF. BFE—frRAE®
Al LA SE ML T AT 5

Collections. sort(v); ,

WMRFFBMEARKEN, ARZBANERE, WEHT WKL)

Collections.sort(v, String.CASE_INSENSITIVE_ORDER);

PR R EITEN S — M PN E, FERFRLEMeor iR, HEWRM M N il
R, MR ARRHE ror B

System.out.printIn(Arrays.astist(a));

EfF, HRGEEMEEM THashtableZLH 11 Minz @ &R EEKHER.
Collections Framework @ MBFR Z AT, D1 FE RSB EN{CR, EEHMAENTEE 17
IR

Map tmp = new HashMap(hl);:
tmp.entrySet{).retainAl1(h2. entrySet());
Set result = tmp.keySat();

A T 0 5] {2 LE 450 ] T Collections FrameworkThEERI £ . WHBEMEHEY | &
% L' Sun B Webif 5 L H) L[ Cotlections], %% #iEH £ A% E (Bloch99).

— MERIEEMNSE =5 E EDoug Leafutil. concurrent[Lea0l], T#ALT - Mo 2
AT R, WTLAE L SR BHRH L.

Java LARATMUA R EH IF SH MM A K., HAhEBE NG Fh—,

*java.utll .regex

— P H AR L Perl IF N BB TR

*Java.util.prefs

— PMHTARAMHE AN EGGEMBRERTEIE” 14
*java.nio—— —PTRUEMNIOL R, Ascalable /0 () FUnixWpollimA)
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Fimemory-mapped /0 ( )T Unix@Fmmap i H ).

¢ java.utll.ninkedHashSet, LinkedHashMap, ITdentityHashMap—— il
St

EAEFRT, — MEREFTEREEFRNT 2. ROT KRB, XHEE A v
A, BURARATSE — S RE B AR RR UL L (AR, AR B T E ) e g8 17 {1t
WHREZNG ., B2 EREREMMTE, BARRHE R W, T — 4% B m oy
LR NRE, WREFHFEOIERIEL, Ba, HUBACEARMIGE, WA
.

BRITZ, TEAXERRT - EGERFHEERELSRE R, WTeeA b )

SRR SRR TR, MERKRKH, BARWAE; WREAHBE S ER

X, MaMEE & MM 5, ERRILEREILERACHRSICBE T, 61 L5 5HM

WHERE T A A XA SRR Ry D FEFF B IO RE F1 SRW S BE R AR BT 0. 1
R EIR K00 A 3 M A 7 IR AU TURE L B 4 F IO A AL
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e;éwﬁ%

a
9 «

tloatfldout | e RAMFEFIAHEN MHEFHEMIETE. SN F 5
B, XA T T BB R S R E AU TR ARG R, T
WOH A#‘*ﬁfﬁﬁ’ﬂfﬁﬂ MURL 2 WA T EREWERNYE . floatfldouble &
HNFETIHEAARSE, HALRI--PrlocatdEdoubleEMM IR0 ( X & 10094F o
Hfbfagak i) %*Tﬁﬁﬁﬁ;

ﬁ m },oag ﬁ@@ﬁ&ie

Fod
P TN

[ﬁsﬁﬁ: ARERBRDEE, B

¥

Blan, BEHMURTH$1.03, fif 142 ZENH FE08% FHEE—THEE R
FEFF i, G P [ 2 5 A ) A

System.out.printin(1.83 - ,42);

AR, EH L RIZE R JL0.6100000000000001, XA RMKER F A S U RN E.
B AR 4S B AT 1 2T, {J%J’S)Aﬁigl BARL0ES . BRA RN %S E £/ 40

System.out.printin(l.86 - 9%.19);

REX TR, 115 5150.09999999999999905 . {RA&E2A L, HELLITENZ jil
HFRM—-TEARTUM BT RAE, HAENE, XL EEFH, Hm, BRfnn
RWEAILT, HREHHELE —HXRAOBE, o b0 . 20¢ . 30¢ 5%, K3
LRTC. WRATHMARMT K10 e MBERFH, H—FHT149, —HALRZTREE LT - -Hitsk
KRk, MEIFAUEEL T ER FLBRELEE TERLE—IEANEE, Bk
ot PR 1 Rl A

// Broken - uses floating point for monetary calculation!

public static void main(String[] args) {

double funds = 1.09;

int itemsBought = 9;

for (double price = .18; funds >= price: price += .18) {
funds -= price;

itemsBought++;

1
System.out.printin(itemsBought + " items bought."):
System.out.printIin("Change; $" + funds);

1

MRFZATHNER, RERIFET ST MR, 3 HER F30.3999999999999000
XTBEREDEHE! BRI REHERIE R R ghecimal . inte{Flong#HiTi
MilR. FAMEFLE - EEM R A, FHABighecina LER A Edouble-

public static void main(String[] args) {
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1280 % 7 ¥

final BigDecimal TEN_CENTS = new RigDecimal( ™.18"};

int ftemsBought = 8;
BigDecimal funds = new BigDecimal("1.68"};
for (BigDecimal price = TEN_CENTS;
funds.compareTo(price) >= @;
price = price.add(TEN_CENTS)) {
itemsBought++;
funds = funds.subtract{price);

}
System.out,.printlnitemsBought + " items bought.");

System.out.printin{"Money left over: 3" + funds);

}

R PIETTR T BRI TEF, R RIRFTLA L 4R . &8 1$0.000 X EIL#
R, B, HHsigpecimal BRMEEE . SERFBEERTMIL . XA FE,
mEYEE, i FTREXF-DEHENFE, F- P EHARE, AN ETRES
A fRANET R -

B [ HBigbecimal 24, B --#HHERFEH ntakElong (2EER ntall &
LongTEREFH S A A ), B CAM BB NN X AT R A
WEER U E RO, MARMUEICERM. TELXMFREREEEA, &
L TR

pubtic static void main(String[] args) {

int itemsBought = @;

int funds = 108;

for (int price = 18; funds >= price; price += 19} {
itemsBought++;
funds -= price;

)

System.out.printin(itemsBought + " items bought."};

System.out.printIn{"Money left over: “+ funds + " cents™);

}

R g2, MWFALEREREFNTEMLES, BRE#FRlcatH Fdouble, MHEK
A R RN BOR, H B AR B A IS 2 i R B R E 84 i A
Bighecimalo {AiBigDecimal A —MHAMITL, CATKRESEHNS A YT 48
e KEE AR, BibRMsRS ABA SR - WRREABTEF Y, g
REFEAATY, LM i aDecimal RAEHHER, MEEEET L, FHHETA
TEOCHM GBS, WA ReE XA Kk, e inc®F1ong, U
RPAB RS Z O BB, WG i at; RAEEI8EE, W] a] 1L i
long., MARHTEHET T I8, HFRSLFERHR gDecimal .
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# L " *ow .
R ) W % -
R I
S - T

THRBHEARERLE, XA 0H T HER . NATRBREA. HHlavaidiT
WHIHGRAT, MU HRBRS AR - . BIEERSGFEATRENEE, Al
TR EERTHE, RIS R ZEHT T ENSE.

FRHEFEERBEMNERY. S-BHEA . M%, EREREe, HARE
FizhE, BEELFRBROERRL. -MAZRMNESRLCRERE XML, LA,
SR B BRAR AR R R A B, X PB4 R A R RRE, AT
DAL E SR, hinine, floatid{&Biginteger, MEFLE—I “E _ 5
~ BT MEHER, LM EHEER booleanER, Wh i, MBAT 5 M0
R, TEREGEERAS, BRAEVH, FRESEL %0 X fhok WMRAAEAEIXFEOTER
HAWPRRS- MR, RARFRUERTTH LM, OR2EEER

FHBTEANBHMERY. FOBE2IATRITEH, KUK pHELR { typesafe
enum ) Minc{BEFLL 7 [ B S N & L Lk

PREFEERERERY, NR—TLEAZTEI, Ba, H— T ERAE LK
AEEE BRRE Y. B0, FE -TRBRET PETHESE—FRBNE 30
HMMET, Uakhas,

// Inappropriate use of string as aggregate type
String compoundKey = className + "#" + J.next():

RETE AN EHE . URABABE T GLMEL ST, BALERR LI HNRE
TR, RO ER S, X ERERE, hEEs AHSHE. KX
itftequals. toStringef HcompareTo i, HiF#hiaE%sering$Bltayirhy, —
THEIFRHER, MRBET - BRER X TEIEE, AE R PR ER L (R
18K ).

FHECREGRERAK (capabilities ). BUE, THBEM T LRI 887725
vile), B, R - M RERESWER (thread-local variable ) MEEA R, X
RINHERTH I RBTEE ACWE. JLERTEM R HE 6, A e A MR
THEMBEFR: FEE g, Xt K R Jeg dS 7 B V) PN 2838 4T 47 (] 2 AR

// Broken - dinappropriate use of String as capability!
public class Threadlocal {
private Threadlocal{) { } // Noninstantiable

// Sets the current thread’s value for the named variable.

152
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public static void set{5tring key, Object valua);

// Returns the current thread's value for the named variable.
public static Object get(String key);
}

ERFT NIRRT . KR ART — M SRR AT M. R — T AP
ENRERENVEABRREHEEEHMERGE T, B4, EMNEEELEREIET x4
£, REASEMIEIBQRE. fE, ZeWREET, — T EBERE P LA &
AYR—AF MR, LERE L KA % 8 |

1B X AAPUIFAAME, JIBH A HEMNE (unforgeable key, B AT ¥ B & ik A
(capabiliry )) FACEFRF R LL .

public class Threadloca? {
private Threadlocal() { } // Noninstantiable

public static class Key {
Key() { }

// Generates a unique, unforgeable key
public static Key getKey() {
return new Key(3};

}

public static void set(Key key, Object value);
public static Object get(Key key):
)]

BARXBRT ET T ROAPIFE AN A8, {8 BRI 0] LR 0itf, B EH A

AET L CAITABNZ MR (Key) THSEH AL, REXMERABEE -7 v R

153 - ERRPT R, X, 3 AN T B S £ T2 285 e S AR o S BRI T # . P LA
AL A BURE, HBERERGS BThreadlocal :

public ¢lass ThreadLocal {
public Threadlocal() f }
public void set{Object value);

public Qbject get():
}

FIREHE I, X FRava.util .ThreadLocal #{E0APL., B ik rF TR
APIIERSE, LITER 2 -TRMAPURLL, &, TG L,

BIIAZ, MR UEHEMGENIERA, 880 LSS S SRR, 4
MGBEMRZRHERLTR, BEMAY, WEgs i meNEmES . o Rrk
ERER, EMASHE, RS ERATERRA RN RN QEIERE MRk

3 E SN
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T y e B g e . o

FERAIR T L AR TR SO LA L S

&wﬁg?W ORI SR T IR I S e
BEL BBE REL b v o o ow o

TR BEERES (+ suing concatenation operater ) EEEX M EHHEHH—PFHE
WM R, ERFE -1, KEME- PTRHEXRER AN, NREMITE,
EREZERFHEEFSGEN, HRAEAESAMEEANER. AE#En M EREHES
CERPHBERRER, ERnNEARHEE, XEOATFFRHEREETES (RF135) M
FEMAELR . AN FRREEENNE, EIHREHREREN,

Wi, FETEA A, EETERMEERANT P ME, LESE S Az
B (billing statement } BYFH 8, LBINT .

// Inappropriate use of string concatenation - Performs horribly!
public String statement() {
String s = "";
for (int i = @; 1 < numItems(}; i++)
s += lineforItem(i}; // String concatenation
return s;

}

MAMABBLER, BAXDMFENIITH ML EE, A THRBTRESMEE, W
HstringBufferB R string, FINETT il IR A i M8/ 00
public String statement() {
StringBuffer s = new StringBuffer{numItems() * LINE_WIDTH);
for (int i = @; i < numItems(); ti++)
s.append{lineForItem(i}):
return s.toString();

}

FARPIF I R REE DI RIE B A . MRnunItens®BI100, ¥ HAlineForItemif
B - EEREASOFHNE, Mo, BRGNS L, Sk by PR o0fE, M
HysE FE R TFRIEE R A SR BRI, oS T R B R AT, BT, T S
K, MERZENAMEE. FE, B OMHETEMR T — M StringBuf fer, T RER
UBRBENGRFERS. MHEHAT R NEZHEEAE, TREAH- B AT
StringBuffer, E{RRHE —FMiEdasiE,

RWRER: FECAFHRERREAESFS LS, RERBECEE., MR,
BiZfEfstringBut ferfappend i, RERAMGHITE, HNERFRRER, &L
RUALE—NFAS, MRS EEeRE,
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(oese: mamosine - |

FASHRWA— DN A EHED, WAREEASREER. B WG, ol
B R T AN B S R . MG E&EMNEDTTE, BAMSH. RIVE, i
PSR = W AR I B R 1) A5 R, ﬁjﬂﬁﬁﬁﬁﬁ%mﬂ YR A AR WG 8 5) fHaX
X NTHEX—MNFELE. SBvecror-BIEIE, bﬁnﬂﬁnm—¢ku.ﬁﬁw
TR I B0 12 R R RN S IR

// Good - uses interface as type
List subscribers = new Vector();

M AN 2 X AT 7

/7 Bad - uses class as type!
Vactor subscribers = new Vector();

ﬁﬂ%fﬂ?%ﬁﬁiT{Eﬁ&D‘l‘F—jﬁ%iE’]jﬁ BLENEFBSEMRE, WEAREGR -
FhsE 8 33[3/ P B o e RS A2 8 TAF A, OB AR B 25 (aE# M - Al
AL ) B, R LR

List subscribers = pew Arraylist();

PR O B A7 ARG AT AR SR TR R A ARRS 0 R B R AR ST BIE . AL e f 4 i ER L
TACHAER.

AR MEEOR IR T SRS IIRE, TR AR TELY
EMAEIERE, 3L E A R T R, AR LR - MR v )
LRAFSTIRE. fitn, MRS AP R RS T vector RIE B M, B ATLEY
WHArrayList B vector &7 1 5.

Mz, AR E LR NAH LRI T Ty fase. SUEAF e R T d5tn
BEMBIINEE- - RIRE BT S Threadlocal K4 % FAEE, X Thr ead P i
T — TR BMAT ivaph, #E88EME (per-thread values ) 5Threadlocal S 4%
WH. FI3RTHRAN, ETEBIGEL S — P HashMap Bl fF1ARTFIRAA, - T
1. #HH1denticyHashmapt % MMap R BB MAEIE G, R ks oy #4118
f’—ﬁiff?zf;\rljldeﬂtir.yHashMap, REFEEAvashtap, MThreadl.ocal IZHEELtR 1T E.

MR BT NitashMapili & Buap, W A SARE S - LB ES T, mp
FINMC AU vapBE N ZHEMH THashMapi i, BEEXTBEE (Map) 58558 -
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ERuashMapWIFiE, 4, SR ZHEKEH—F1dentityHashMap, WMLHEA BAEE
. AR OALRBEHRE “FRERS R,

MREAESBENECOTHFERE, BA, AEAMTEEOXRIA-IHR, EXLSiEN.
i, EEMBE (value class), LHIstringMBiginteger, o, BXRBIL2HEIT
WMo CHEER Rfivally, FHEMCFUMMHET., FRH--MERERSR. TR OB, &%
BEEMEREGEN. €, WR-TAKREREMABENEL, BARSEUEFE

AME, RER AR, FEEN R LRI A TMMR . Randon 8 R T XH
.

FHESEMNEOLRAE REER, S2EF—TESR, TMHELMERLERREL, [
R, MR -PHEBTIN - ITLAFLEHER ( class-based framework ), B4 % A #H

KEIA R (base class ) ((EHEMBEL) RIBFRAIWNE, HARH T O LA,
Java.util.TimerTaskB B TFXHIEE .

ATEGEREDRBORSE B HEE, —PEZAT— 0, BLETEM T
A EME S T ——- i LinkedList, MREBRFRE T X T, A XRAE
ROZ A YRS BB RS © R WA SR e S (M55 ),

PEZERERALEEH, MARRRTY —& "B4THRRINBGR" RFE. LHL,
CPTEERMBRBAASEGBEO N ZRREAN. MERME, B4, ERHBEORE
MBESERFEMRE,; WREAE, WEREEREH D RET FE SRR RN,

157



134 # 7 F . D

[%3?{3% BOREFRENY | ]

BRAGIRME (reflection facility ) fava.lang.reflect, $fty “mofFF 3L %5
CREMENFR M. B —TClassL, Hullfifconstructor. Method Ml
FieldZ#, AR TZCLass RHIF BRI LMW SRR . HEMEK X8 gt r
“EMRFEEMNROA T BER, FERASHA S

MH, Constzuctor., MethodfIFie:d W fREEB AT E T 56 ( “ 5 B o
RIZ™): Bl Whlconstructor, MethodMiiel A3l LWy ik, 507 LTS L H 04
B, WRKRESTE. Fh2EPEE. FH, vethod. i nvoke il i HHEf £y
{ERIHER E@ER 72 YR BN E M ERRE ). B reflection) fIT - 444 ]
7o oT A B AT &R RO BHE S AR AR AT SR, BORRARE ) du A L

HBRXTHIFNEBRENHL. BOBFEOHE . LR (RE ISP
— R, B — R R 7%, }JB/AJELZ?IBVUM% R F’ﬁHdJQ
W T Fe BURY MBS HE

cERBUTRBITTGRBEREMTRAL . B X ENRRIEE SR, BILX RN
7R A -

~MERERK . T LIRITME, (CRMPLES L. BRI R V8 H H Ty i i T 2017
LARITRRA, H TR PR . WRILH BB B IS 7, 0 RS 1% 1 7
R, MH, X PERARTREBSE T

BATR bl s 0 2 A 17 I T AL v o B R TS Lo AR L BE BRI 8%
Ko BFHBRAR RS T 5 e Jy id Mt s el B X461 1L ST 58 Lo s 4 oy
TN 3 00 S P FR FF | A7) 3301 R 4 3 B 07 TR P 0T LA LA i el iR e L A
Emgha. W 12 Th B R A 3% 41 B % | (design time ) B3 6. HE, EAMALEETHR
AEZUBRETRIFENR.

AL B A TR PR B AR LA . S W . AT MRS . PN
. WIBYR R RS ERPCAG P I MZ LI to 12 8 1B RE A ETREL
BREFAE Cstub compiler ) R4 1 2 HIR H BT R 5 10§ Fix - BN TR R R 21 565K
AL Z AR BER I T

RAREREREWRTEARBNE, BaRRESTHERE, AERTHES
i?%ﬂﬂx‘:o MIRERF, EFTHEIQEERENBRT TR, HRREN 24705
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RO EEE, EdEfI T AR E%E (WHE34FK ), WREZMER, AR
AR RTE, REETENNEOSERE, UERAFATEHRIELH. WRTESE

HMHEEREAFSH (XBERNEL), FAREERALFEM Ajava. lang

.reflectfd; Class.newInstance FEMBLEMRTHERNNEE.

Wan, THABFOR—secEH, ENERABE TGS HEEN. HBFHEH
NPT ERBEBABNLTRED, RGITHEES. RELE—IEHEMfA, BFEEHEST
HHATHEST2E, HYEEMNSEEERE. JESEBITONRFRRTE 12
HerRa eI MRIKIEE “java.util.HashSet”, W RARIX 255 & L REHL AR FF
TTENG SR ; WRHEE “Java.util . Treeset”, MENEERBEZRIGFITERLE, HY
TreeSet ML ERCHFEMN. BT

// Reflective instantiation with interface access
public static void main(String[] args) {

// Translate the class name into a class object

Class ¢1 = null;

try {
cl = Class.forName{args[@®]);

} catch{ClassNotFoundException &) {
System.err,printin{"Class not found.");
System,exit(l);

}

// Instantiate the class

Set s = null;

try {

s = (S5et) cl.newlnstance();

} catch{ITlegalAccessException e) {
System.err.printin("Class not accessibie.™);
System.exit(1l);

} catch{InstantiationException e} {
System.err.printin("Class not fnstantiable."):
System.exit(1);

}

// Exercise the set
s.addAl1(Arrays.aslist(args).subList(1, args.length-1));
System.out.printin{s);

)

RERPEFRE—~D “BR", BREMFESMRIHEARESBAN., X/ RARK
AURFH BRI RELNES, AT CRURBAIRF A RFEIROTH,
TRARTETSecBONME, UHERITEFNset T, X000, ToTUEH— /8
RIS S BB HT TR . SRBR b, EHR MR A R AT A BE— I A0 IR 2 38 4% 28

R Uservice provider framework ) ( WSB1% )o BAZHIERT, Mot TOEHLE D E
IR A

EHTH, FRTUERRBIBHMEAE. $—, X100 FEBEEIMETHEE,
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R A IR R ORI . A DR MR AR . BT, RERA AT
B B TEI0T TR B (L T — -4 o AT LT B 0 L PR — AT R R
AL LR T S B X SRR A R, — AL RO, A AN L Sec
VAR S . 1 TNFRIP, AR B B . 4 ARSI LUR B

Fh Ak (HED) ERABEREMER, - THBE, FEREE CEfEE
frift 20T fE A 778 ) BHRRTE . MR ERE — {0, BiEd s ef T Ao E XK o
ZIEAR, BAXHBRTEENAR. ZHERR, ARNUTTEMEB/NIE Y
HATHRZFE. ABRADFIEEEERENEA, R G REMHNERE L. X
[T ARBES T, GORIREEIEMEHERH W N ELEFHLREE, BAEEF
HM—HIE S0 IS S0 a0, R SR A AT 23 ook AR R RIBER A 1
ok AR AR T REHE AT 40 AL

T i 2, BRBLIER — TS A0 B & — SR i R e BF BHE 5
PR, TR RS ORI S SRER RMEK . B4,
HOTHERT T, OLOUE FIBLR BB S BRI 0 BL (S 2L 0 S0

o] ik,
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Java Native Interface (INL) fLiTJavamy AV LLIE R A 3 5k ( native method ), R4 #
FIERIEAA R FRHET (HMNCHHEC++) EHENSHFE., AR EESME S D
AT T ERTE TS, AEEFRJavaBFRITES .

Mt &, AT EN =fMmE. ENRIET “HhSEEHENEE" FRE.
LA AT & (registry ) FSC{FEH. T M FisM 2R ARENRES, Al
fCRGEE HF— 2L A LUA (B B A E (legacy data ), BJ5. W RIRRFART LI ARk, @it
A E . SRR M, MEB RSN,

IR IT RV S AN RERGEN, REMEaval EHAMIEE, LRH
THEABMZUMBGABEEE LA AR, B0, 1455784 D5 g
java.util.prefsfl, R TIFMRNEE. SRR FERITRESBRESEN. H
&, W FE AT Rk, S, JDBC APHELE Tl £ 25 ER 5 5.

WMELIZTRANEY, SR ERREEENBECEFABRME, ARHME
FRAT, SHEEEERALEN, AREIVMEHABBERRT . MFXERIEE, B
AR R AT URB 20, ERRE, Yiava.mathBWAL.1%4
WAMFEPE, BigintegerBA —MHCREMIE L BEEZEENERM 2,
ENHE, TR RSO RR AR, E13RTRAT, BicInteger B2 H
Javalk B T, FHOHEFHEE THE. FESunf1.3 IVME AP, 5 P4k 28 EAeH
BAFBR Y (size), BH9HRAHR HL JFH i AR A B R

EHARRTER - EARS. HARETRE L2 (E2445), KL, HHA
BEBHEABRFEUABRSAERRERAEW. BAEIE SRS ML, RS
ARFTHA AR OFBRT HhBEN. SFE— I HETE, SuCmELme i F
FaiE, GATRERB—EEH. F, 755A B S AEN, WSS EE
WH.PA, AT BDREM B TG, RS SR (decrease ) HEfE. BFT,
BT ERTEEAETI, I AELIELE.

RIS Z, M4y 2 BRI A% . RS TR B Ay s kR bl
MR R A R R Z R, KERSREE, Ha, Rl Ham
W Of HERG#EATBR, AR - MER (bug) TTLIBEAE 4 R



. B v | E M }
§‘*&§ ’liii“” :; w W oy ';;v “2
9«2'}&! %%: ‘2&‘ £ ¥ # Y

A RGRAERERE RYG T AL IZ SR, BINET TS SWENET, HI,

MARS NS AKRAE, HE F-

RENHE LA AHREETHERR (KA ERFLEHHE), HRL LG BER—
EZ0EF B miEE

—William A, Wulf[Wulf72)

RELVE 2GR A LNRL, AOT%NELT, TRk A 8 AR — B 19 3 89 4R R
—Donald E. Knuth{Kruth74]

ATy dr, AT AN

AR R EHRAA

MR (RS F ) DR T BN —— A, &R A o o 80 R AL
B2ZA], R B,

—M. A. JacksonlJackson75]

PRS2 M 5 8 b dava B R HE TR 7204, ©TlE 17— 2 F bR B4 B
ﬁ:ﬁkﬁﬁ%%%ﬁ¥,Wﬁ%ﬂﬂ,ﬁﬁ%%ﬁﬁmmko&ﬁﬁﬂﬁ*,WF%%%

AREAMREMALEBHEN ., BNRSHNEFTRERGER. 0% - HEE
FARBR, CHEEERCTUREL,. GOBEFER TS LrBpEN, QB
EM%%E&%&EWEE%%W%?@%¢,%u,ﬁTREWMﬁﬁ%,ﬁﬂﬁﬁ%m
FIRGHHMT S (WB12%),

ﬁﬁ%ﬁ%ﬁ,&%&ﬂ%Z%W%ﬂH%%%%MEaiﬂt%ﬁ@ﬂuﬁﬂﬁmmm
kﬁﬁﬁm,@%,ﬁﬁ%%#ﬂﬁﬁﬁ%%%ﬁﬂ%ﬂ%%#ﬂ%ﬁﬂﬁ%.%ﬁﬁ%%
Eﬁﬁ:E%ﬁ%&ZEﬁﬂ%%%&ﬁ%%¢%$ﬁm,%?ﬁﬁ%%ﬁ%@ﬁﬁ,Mm
MeLAAEG R it OF LA W TR i o AR o 2 e e

%ﬁﬁ%ﬂ&ﬁﬁﬁ%ﬂﬁﬁ&ﬂoﬁ—?%%ﬁﬁ%&Zﬁ,EWEﬁMﬂﬁ%%W
[162) Eﬂ%%ﬁfﬁ&Zﬁfﬁ%%M&&&ﬁ%ﬁﬁEk%%ﬁ#oEﬂ%&ﬁﬂﬁZ*,ﬁ
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FEEAPL, &2 (wire-level ) TR BA A BEMHSL . RUXE R ITHEFEHFFEL
B2 A g, Wil 180 A AT e R AR B A DI HREr Rk EERRH,

HRMUAPLEHT REMMRER . -T2 FHERBOV T AR (mutable ), K JEES
FEHREBALEMRPIEEN (REB245%), XL, E—-TESHERESERNNH R BE
R, SREAIERSCHALKARRAL -, WMANRE T FROEE (RE14

Koo BE AT, E—TAPITERAEHELNTARED, SEERHSLE T HIENLH
L, ROORE R B AR SR BRI Rk AR ( B34 ).

APIE % THAEEMEMEIER ZHRA . $Eiava. awt . Component X figetize
Fi. B—PRERE, AMEREBHNFEERED — T pinensionTf; B4 mEL,
DimensionkBUETERM, XWAPREEBgersize kT A M I8 — 4T —
THKiDinensionEH. REMISKRTEATG, S AGHEFHEHTL, HRAERK
AATALENN KRR ERERE.

ERMELT, FLATEHEENER SR, BEHAT, DinensionhiiaIE0 40
(RBI3E) ; A—HHEER, IR FERSHRgerSize ik, T3 FfDimension
MRWBANFIABET, KL, TI2E8FHAS, B TFEENER WAREEN RO
HMABcomponent  APIHF, #Rifi, JFEHE T RBARE UM Hgersize ik, ALY
RBRFFRIGAPIH B R MBS B .

FIEME, —BWE, FEAPIHIUAEEEH A0 L. DB ITHMEE TR APIESS B
B, XE~TEERGFHRE, BREUAPIHTH BN ER TS EBRNTL S RES
BAEHRNEZRMAFRERE, BRBH R APILE b1 5] 5809 7 S0 O i %

—HEER BT TROBF, FOFLT 80, 59, SHRTHTH, R
REHBEAMBET (B 3 FRF O R ). BUE— F A% BRI G2
Aliyackson M FIRAMM . “FEMEA" VR O 53 ) FAREMGL” . BaT el
-4 ESXREHRAINNZE, BxiEsa,

TRTRE SR TR A M. RAEBI I LB S FHEREHENEN, EHELES
BITEREEIR . EEMBBE AT, TR DRI TR ETEM o T RS . AN IR
WP AR I3 75 AT RESF 804 (AR, XG0 F RS0 BR 7 1R 3000 ) B4R AL, — 1 258 69 00
Bt BIFIE80% MBS ] 7R 20% f4LH5

PERESH T CAR B T AL . REGR LA LB . R T LAl L) A g it

e Rg—HHRp, W#i
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g B

?Eﬁﬁﬁﬁﬁ%ﬁﬁ,ﬂuﬁﬁ—?ﬁ?%ﬂﬁﬁ\ﬂﬁﬁﬂﬂﬁFﬁQW%ﬁﬁxﬁﬁﬁ,
ENt&ERAmEm, FERHT —SXTHRMEHRE HESE,

= e ) = i e G i N i i :

3 S . H 1 i s i = e =
‘$ﬁ < i : - h A 2 S S
E39%: E - o L 3

3 : LB g b e # 1T ) S - T :
o A i A ke £ e o . L )

G
i "
i

R—X, MREFEZNE, TERIBBETFHIHEARBD:

// Horrible abuse of exceptions. Don't ever do this!
try {
int i = 9;
while(true)
ali++] . F();
} catch(ArrayIndexQutOfBoundsException e) {
1

EERBERT 27 BEXFAREE, SURCRAHE FERNERE, #FW, 4%
A—THBATEBTARHEIA AN, CHRERFEREN, YXIBRCEF KM
MRZHME - oK, Bitd (throw ), #83E (catch). BBEArrayIndexOutcOf
BoundsException W FBRRABK UL EREFMEN. BEECSHEFBTHEEEL RS
they, B4, HFHEM—PlavaBF R, TERMITERES -BRPA.

for ﬂg;l{;:a; i < a.length; i++}
B, M2 ASREHAETRENEN, HARSTERMTRERR? XEWES

T, AR A Tavai s SRR R R B VERE . B9 VMR OB 15 RS K 2 A T
B DABATAREFF AL (i<a. length) RBAN, MEEB%E. XFRLE S8R,

* RAREHKBI R AT A ERNEE, FUELSSFIVMETEEM {1 E
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- m% o B eb " ; % - s d o Bow ¥ oy S o oy « Bowm . ¢
& . ,;v " g B o . g . - g - .

P P LI . B w «Qo L M:,M -

& F & B o % I3 % W s # B . -

Java ¥ N —BEETBRGHS 2186 (naming convention), HPIFEHEEE
{ The Java Language Specification } [JLS, 6.8]91, R/=fg H#iil, X 2 BE40 MR
“FHEH (typographical ) Mifi % #Y ( grammatical ),

FEAMAMRALED, EUyRa, £, 80, Feab. REERELEE xR
B, MRLABUHMIEIEAEER . R—NAPHER T XSRS, 2SR, o
R-AXHERTE, ETRSHERER ., AXTHFL F, BRIREES B SN
XU v H A B e L o R AR A #ﬁﬁﬂﬂﬂ]ﬁimﬁ‘h MR, SHEFHBIR. &
A HH Ry 1 SR 40 1 R B A4

iy

BERATFHERBERRY, HUSrRE—80. 8—BouE Sy 8RS (R
FRCFE ). WRRA RS TERE AR 2 S g H A 2 FOOZ AR R A B Tnternet 3 4
fEXFFk, HUBGRRABARNE, Miledu.cmu, com.sun, gov.nsa. PRk HI—&
MM, REFLjavafliavaxtER AL, BITRX KM 5 H 5. 5 DAk EF= -4 R b P
AR A javafljavaxfE B k. X P Internet k& i WAL FRIBEEMEI, B
{ The Java Language Specification } [ILS, 7.7].

BE F AR AR — A BB E AR B R4 % A
ORI T BREAEEXWEBER, AD, $fluciliiAButilities,
ABEFERBEEAGRTLELN, fiflawe. S ARIEEES 0, &
ERG AR,

WEERNEF VA — MR B Flnternet3 g , B HodE 0B 12 56 48 F R i 11y 5 4)
M, t.ﬂjﬁqﬂﬁﬁjkbﬂ]ﬁ%%ﬁi—“}\#{ﬁéﬁﬁﬁ EHy. B, javax.swingfl
H—1TIEEEENEREK, tiljavax. swing.plaf.metal. AFALETEFR N4,
REENARASRE L FHTFE; Javalf FHRE A LR RN T,

EMEOHETREBE—ARESN 40, S 2ANTERXY, WWTiner 7
TimerTask. #HEMZXLRBG, BER - MEFBHEEN—wFRNES L dima x Al
min. Xf?é‘?ﬁﬁ‘ﬁ‘% RN Z AT RR RAEFHRT, REE—0E, BRSE
KREERER L, HRENBURANAE FEREHER, TEE, ‘HTEEHEE L
EEENH flxﬂ}ﬁ‘IuLéa\FF TR R, FTEMALSLRE RS E D% —
4, HTTPURLZERHttpUrl?

ERSIE T SR MED O FRTRRGEERG, R R R L Es—
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TERNZANES, Flifilremove, ensureCapacity. ME—THEFHHEE A R Lir
B— s EEAFHE 1 0iE, BLeENEENEER.

ERAMpE—FI R KRR, EMEFENEZUS - IREEN KGR aE, b
Bl F RIS 2B, FUVALUBSENEGATIVE_INFINITY, B &R — 78 Sfinal i,
ERMERANER ., R — 1T &finalli g —MsE R, SE& - NMEW AT LR (W
FI3R), MAER EEE. URX PRI, 2, HESHIOITGEF0)
TH, MENATMUR MRS, flil, — AT SRBERBTUMEARE RS
B—EAEMLiscE P (B2 EF X FreadresolveYHIF ). S8, TEREE
HEFERTFALPFE.

REEREFNFEG L RIS RALTEY, ARLECUARES, B FHHEEH
FEFIMEEKBTREBTE AN LT XHE, ;. xreffilhouseNumber .

ATREER, R7- 185 I FEBREGHT.

®7-1 FEHEBHNGTF

PN ® F

1 cor,cun.medialib, com.sun.jdi.event
FakFHEN Timer, T.mevTask, KeyFactoryv8pi, HrtpSerwlef
ke remove, einsureCapacity, getlrco

HRIS VALUES, NESATIVE_INFINITY

Rz 1, wref, houseWumber

IBRG AR FERAEMRAE, BEESN., HTEATE, REBLESLRE, XE
BRI ZARELREESS, BT inerMEBufferednriter. BN MA4 L%
&, BlfcolliectionBComparator, WEM—LL “-able” o “-ible” ERMIES AL
W4, BlMRunnableiiaccessible.

PATHRADEN T RETA - AR E DG ERG S, # MappendiRdrawimage.,
MTBEEbooleanEMF I, K& FHEEMNBRA " FL, JA UG B — -4 1 3k 41 ) 4 0T
NEBERERDRERTT RN EE, fiispigit, isProbablePrime, isEmpty.

isEnabled. isRunning,

SO 15 538 BB 0 I 00— HF boolean i) BB L R, MEEM- -5, #
VIR, RE—TUDE “get” FLMIAEERSEHRE, Flllcize. hashCodesf &
getTimeo H—THAERIAEZFMER (1L “get” k) Aa7 U, {H 25X b 5 5 0
RRBIR . PR L7 4o i A5, fltn.
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if (car.speed{} » 2 * SPEED_LIMIT)
generateAudibleAlert("wWatch out for cops!™);

IR~ D HEHAERRR -1 Bean[JavaBeans}, MFERBZERERLL “ged” HLHTEA,
M, WRGEEEERH R EEEH—Bean, MAXHHOLREEN. B, MERX
PREF-AFTEMTAMELARE, WERFBBCRAXAER, AXRHERT, LH 4
FiLIN ISR % NaetAtrribute Hlset Arribute .

AN LA LT IRE. BRI BM T IR — R 5 2R A R0 F
. BEEMAcoType, FlilltostringMtoarray. BE HE (view, RE4%, M
M RBAE TR ERER) WHFEERER VasType, Plilaslist, &B—4 5%
VA SR A B IRE R B Ak, EE MR Noypevalue, #iintvalue, BE 1) W%
My AvalueOfflgetInstance { W15 ),

BATFHBEMABRTHREFNETRE, SRAE, BURTESENRATEL2EE, &
HEOTREFHAPIRD 2GS RBHRIE, booleanXMMH Hboo ean A Ml 7
i% (accessor method } 1R2E{, RS L THEM “is”, Hliini tializedMlcompogite.
HiFAE e w B A2 iAsiEtas, thiheight, digitsfbodystyle, JA
HERAIERROEMTHAEA RS, HEHE,

B &2, UERHER S BB Y M — R S TE RO HLBOR B R, HE S I T, FH
W REREEMWREL; MEERMEES, BHERE,. THXAELH (The Java
Language Specification} [JLS, 6.8]: "SR KB FMHN TR L SHARNE, FASEAR
M AAR B W IR R AR .
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= s,
F S

F—FK, MEERAEENE, TR T B,

// tarrible abuse of exceptions., Deon't ever do this!
try {
int i = 9;
while(true}
ali++].f(;
} catch{ArrayIndexOutOfBoundsException e) {
1

REEEMT A7 FERASBEAR, XORETREHEIEMBMEN, S0, #
NOAHBAECRBITTEA AT, ENWAREESEHEN. X ME SRR 4l
BRZIEE - ER, At (throw ), ##F (catch), BMirrayIndexoutot
BoundsExceptionf FEREILFZ | LBBIFMAN. HEE ﬁﬁéﬂ?ﬁ%mffbmﬁﬁﬁ)’?
fires, WA, AFEM—Plavaf2fF 5, T RRZERR -FRMH.

for (int 7 = @; i < a.length; i++)

alil. fO;

o, MbaEAZRERBERAETREMEA. mARASEAE FEAE iy
T AT FR AT ava R EHR BB ER SRR, B VMR IR SCR A RE B KA R
B AT A B FF R ML (1<a . length ) 2NN, WIZFRE., KFEMA =R,

» RS R R YRR TAER M, LR SEIVME B E 016 7
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et . F)FLL&, PHE . #E SRR RN 8 P B A B
« UHRCE try —carchaR A MR 1k 7 AL TVMET B AR n] B2 01 TR M 265 T IR AL

o MEETTR AR A A2 FEOUANK T, FHEARMIVMERSB ERK
ti.

HhA L TEME HEIRIVME R L, TR HRA R LBEE. ERONES
b, HTEIRAKOBIOORRS 5, BT R MR i A18708,

BT F 8RR CORM TSR 2 I, M T EmrEE, M AT AT EE [4E.
WRLET ARCAHIR (bug), X ER MM ER, ATIER CXAE, MR
THRES RN E . BOEAT BB A S — MR, SRS SRR T XS
BAMBRE . WRERAT - EARFERA, BAR RS ™ — RIS S,
AT B A L MNAE R, P AR A4S R B AR B TN T R A S B (R A
A HRAWIRM RN R EESWRED, FREREN - ER ORI &,

RABTHHIBEE: BEBY, BEARZERTAESNEYE, BNXKERER
BHFERMEHR. W, KRR CHEMRGY . 5 8R0~RS, fABIKS
Prel DAL AP RRAY . FETY BN ABIR . BME S MRS O PR, T T VM BB R M 2

il ARMRA R YR A TR AR OE . SATT . bR B W B A A4 S A PR B G AR
LR R o HUIR R EE

RN APTRIT A R /R . — PRI R IFAPIR R BN T ME S S T ESHE S
EMEARE, ME—TEHLAE - REHE { state-dependent )" Mk, RGBT
BT RS FET AT UM ERO S, WA MREFERIZa - TR SR
(state-testing )" Jrik, BMEREETLAAME— A, B0, TteratorB—1 “RE
HE" Minext i, TREZRDEDE F— 08, by “REML" SR
hasNext, X875 T & 0 86 25 48 00 67 M R A b T 8E .

for (Iterator i = collection.iterator{); i.hasNext(); ) {
Foo foo = (Foo) 1i.next();

}
M IteratorftPhacext ik, B2 PR gAY Rk

// Do not use this hideous idiom for iteration over a collection!
try {
Iterator i = collection.iterator(};
while(true) {
Foo foo = (Foo) i.next();

170
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}

} catch (NoSuchElementException e} {

¥

AR ST IEACA B 5 B U F A 5 B WUT SR8 Bl T B S 7. B 1L
2 BEA > A 25, RAETFHARAR BRI ER TR EE, mHD e
ez F 4 Wb A 385 R A s iR .

Br MR R ER AW R a2, DR, R CRAMET FEEiETmn
B, AT RE T ARESAREZY . MR — T8 A E ., linul 1 XA
TlteratorMFIFAGHE, HHAnu11 Bnext kM4 iR 4.

HT RS H L Ml FIGR " KPR ik, P4 e SRR o] 1S
WA A BE PO L IR - AR QU S AR SRR SR B F B IR A, sk T
Wb Sr R, A G- ol B0 R FUE bl R R 2 i, BN AN
B TR R RS LAY CCRARA G kN RINTRE 2, A S AR AT 0] BB & R R
WR—TRIM REWR" FELMBEEE REM FHEB T, BaMititr 5
B, PRI HOVBATRPUE . SR, SR R E AR ERM, A CRAMNL
THEBE LT USRI BB . CRIET Eamastt, W FEMRASGNE, JEENSD
T+ R I ABGE -
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BHRA; HTEAS

P

[% 45% §$

JavaB R BT HTRME T Z TG ZH (throwable ). B FENFF (checked
exception ), EAT#-F % (run-time exception ) MR (ervor ). 201 E S 0 W —Ffh T
i eIy X, BFATRHEFA —ERX. RRAXTREH AL RT AN, D124

S — R R G T S AR R, R ERERTYAES.

AREEA-THEENFHELRE P RBEHANRES, FENELLE. NEBAHE
RERBERE, B4, M TFEXHOFEEZERERENRE, Bl — 1 ERENR Y,
BB FLE— Mcacch TARAHERY, REBTHEISE. MF - FiLHAE
MHAE—A"RREN Y, EEMAPIIN MRS ESR. SHEELRN LT RBAX
PINER—HMETaE R R

API T ELAPIR S TR - BEAS A0S, LIRS0 SR A B A i A S35 2 P e
HoOMPTUZRIANBHES, NERRERET AN ZBNT, ALxagiEng -
R (B4T20,

HFFA B AR B0 AEH0 . ST S R, AT N L M H RN iR £
FE, WA ZBEEENR G, PR RERL — PR AR, e R,
WL RATHEHR, SR FAAETE, MR85 A R ay 5 i 2
H, MHELXSECYWEREIE (halt), HHEL—E SR NE,

ABTHREREHREFER, KEANBITNREREEHTRES (precondition
violation ). FrBRIREFIREAPINE F A BFAPLME v 4., 4140, % TH4
WL R AE ] (B T AL AT MBE K ERIZM. ArrayIndexOutOfBounds
ExceptionRBXTETEEHERT .

BRILS (Javaik FHM ) ARA TR, HARPBEE, &iRETIIVMIEY A THE = %
AR AIRR, B HALAE BT T B4k 55 307 80 4 1| Chan98, Horstman00], m43X 044
Z-TILFHEREZNEN, USSR EREMTI M Nerror 75, i)y =
B R4 B iy H 5 8 B 7% B Runt imeBxceptionlI F 2 ( FLEERIEL B MI3ERT ).

BEFEL—THEY, EHERException. RuntimeExceptionsfErrorf) 53,
EOEW M. JLSHE AT RN EY, DRESRETT . MITRABEX FFER]
FHIEENERERE ( BlException®) 7%k, AL ERuntimeExceptionlty £35 ),
Ba . AR BRSHX R ISEHRR? L2, JGEERS, ESREESEREH
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A T, ReBEAPIHAF .

B EZ, A FARER AT, AN o FIRITEER, EALSISE Y
9%, BRHLSREIFARASM,. G0, BETRHBMEL, Xl feh FRIEE T
WY . P AN EL T — e Y i kH’Jﬁff ol RER R D TR R Mgl WIEHR
MR R e TR R B, SRR R NKIFRERLAY, A R B RT3
APLIZ AT T BN U 00 . (IR IR R T i K e WIROE 2T R a
R, MARM—THIEER TR WRTE. WMEEHZITA R, ORI AR 0
FAATBERE, B2 B A — T R AR S0 Jﬁ@iﬁ%%%mﬁ%ﬁ’m it

APIRITEFE 2L, BHUL TR E L EMU S, 8 LT T ik
R AR AR AR E AR S BRG] R %
WG R SRBASREN Jrik, AATUT A BT DT B R R R 2,
fERGREHIMI R, KRMALRIML . PR ST ST R b, Y
b, FREMLHE, ARERE, 78 DRR S RMEE BT, "M— R r 0 m Ao
AT RER A AN . WRAEERsSm.

PR SRR RIS CATRE M4, Sl TR Sd, B el 3
RAFEEN, Wbk, WMHTLIES SH FREMEL . o AL DI
Aﬂiﬁfﬁﬁﬁﬁﬁﬁ@ﬁ%m% P LA @ B — DR SR AT b E PR R e, PR 4
B &R R RB k. BB AR — TR A . LB RS R R A I
SN TR Sr S QLT Pty P
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AT St R JavafR IR FIT & 19— MRIFWAT . SEEABAR, ENEE8EF R
LEPANEE, ARBASTUEN., &7, 34EAREENRE SFEAPTHECERAF
B, MR- TEEHE - REE T REANRE, BARARRY B LAE— 1N
fiENcatehRPAMRALRY, KECLFFMXLERE, LEILEITEEHRE. Tiew
Bk, SR INE TR ZAnAN,

o R B8 0 R APLIF R R IR 9 6 RO, I - B T %, AEFAPTH
RIT 50 0T AR B PR3, BBk U 4E BA 0 BE R, BRI A MR, B
WEATFEHAERENFE. EH— BE MR LG R AT AR R, &
LA I BT, BRSO RS . T E MR R p

} catch(TheCheckedException e) {

throw new Error("Assertion error"}; // Should never happen |
1

(AT P ARk el

1 catch(TheCheckedException e) {
e.printStackTrace(); // Oh well, we lose.
System.exit(1);

)i

MARERAPIFER R LM LB, BLARERENEETEE YAE, XN —
T#l-fRCloneNotSupportedException, ERMObiect. . clonelt Hkpy, i
Object.cloneMiZHEMAEH ClonecableI¥ £ FA TR ( RE105& ). £ S RBE:
. catchBILPHRBHW T (assertion) K MEIHEIE . AEHRENARNEFRIER
ARBATEIAL, MR, ERERMBEIINEH, FTAFEFELES.

MF- - TIEME AR ERE LB~ (sole), BATLERERS RN 2
R, MRXPHHREERMOBRERY, 4, ForEgEmnneE, WM P
—Ttryddr, RGN R RN ER S S —fcatchth, MR- FERMS- - ERE
WSt R, AN FXAFE, BFELFNE Fooylh, ERENHBET, RN % 1w}
O, BEALARMEREEBAENRRBENSE.

CERRENR T ALRRERERE" AR R, BRI 5 A 4
THE, EPE—AHEER —F boolean, RERLEM ML DY, L E—FIAPLE B
EEEE BT m R R
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// Invocation with checked axception

try {
obj.action{args);
} catch(TheChechedException e) {
// Handle exceptional condition

}
B

// Invocation with state-testing method and unchecked exception
iF (otrj.actionPermitted(args)) f

obj.action{args);
} else {

// Handle exceptional condition

}

EAMPATERGEN, AR, LRAREHNNY, EHLEAPUTRES ISFK
PRI AT B R SRR T S . (R KRS SR APTR N LTS . 0 AR K LU A 220,
W BCERA BT TR MO S B R, AB A, SRS HR A o i LA T A A
HE .

ebj.action(args);

MARAAFEEAN W R BEAUT AR LG TRR, BAX AP RIT LS IERY ., S
G BIAPURE A IR L R FH305hty R EWILH K", 3 H. R A0S WL RE . &
R R LA IS BRI T RN R, BB A BRSO 1 i R
WEAEER, WhfactionPernittedMact i onid B4 8 H 8 B2 0. 4 % b
REHTEEREETN. R -1 8l actionpern: tted WIL VM EBEac: ion it

B U4, HRAIL TR &, X R APTE NG R (145 4



CERBFNSHMELEHRFER—1RK FEMXGRE, TRERSENKBER, JFH
BHOECHXFHNSER. AEEALESREAMN. X2 -FEMMUN, 2FETH
b, Java P E M M —HEANRBERANRE, CIIRETEANSHAPHL R ERITE.
A, WIETiEX LB, TRERMAKNRT.

HHAANREELZ FEMFL. BPRFEMHLE, EEHENAPIENS TR
EH, HAESEFRARECEBEBNIMALE—81. B2 42, MHHEREAP]
MEFMS, ENMTEEELS, BACIIAESRFEEFARALNREE. 854 E,
SEERD, BRENTSHE (footprint ) /0, H H 3 5% 863 4103 8] T 45 g /) .

REFEEAMREELAT] legalargumentException, ##%, YEAHAEEENSRE
ARIEHBE, XTRERSEHAE, Fi, BR—1T28AE 7 "B AERET RS,
WEREFAGET 10, WX SERSEBEE.

AT HHEAMFHRIllegalStateException, AT TR RMRE, 1
REHEENSE, WEBEMEXIRE, fli, WEE- -MHE®IFBDELZ 8,
FRERCEFEHRXTNER, BAXTRERSHEMEE.

AT A, IAERNTEBASTUMHE N LSRR EEERS, R, Hibw
SRR A TR EER THERESEMELRS, MR- EHEEE A
Al SR PEET —Poull, WIEHBERMBNullPointerException, T
FR&IllegalargumentException, XM, MRAHEE—1TERZEFENTHASH T,
ERT - THAME, WHZERBHMREIndexOutofBoundsException, W ik

IllegalArgumentException,

A--TEBMREKEAR®E EConcurrentModificationException, Ji#— 4
R AR TFRABENNE, RE—TSHHREHHESERNMLEN 87 8% %M
B3, WX R E i, .

B —MIBEENEHR Y £UnsupportedOperationException, 18— 4
FHARITIRRO T, BAXITREESERY . SEAKEPiTiEHEMSEEEL. ©

RO, EABRERURER R TN LA T Y WR— 4380 85 5 K3 8l

HEPBHE DI ARBSATRIE, WLCRTUBEARR . b, §F—
USRI s S, R4 AR — TR, WERS AR,
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K- FRE AT EHRR.

R8-1 BEENRE

LT R T
llegalnrguren Excep-ian BHRNHAGIE
TllegelStane xcept (o0 AMTETFEMAHTS, 8R4 5W
Mul_GoanterTucopllioi fEnuil# £ (LSS + B30 Mol
Trdextudl 2o sdsFx. cosion TR Rk
ConcurredtModificationExceptior A H BN RN T, AR 2 H s
Unsipporteddperat1oaExcept)nn MERTIED BRI

BACNRIava T GEHESHILEEREAN ST, HE, EAFFTHEET, i
WHREQATUREM, i, NREECAENERESEHEN LXMW ARTE. 4 ®
ArithmeticExceptionfINumberFormatPxceptionff ) IEESEN., MR 485
REGHERNER, WRERE, SRR, 15T, Hh— 2 Ta{erd 52 a 5t i
FHNCHPHAA RN -8, SHERLHE T AE LR L, TRLS E8EE
TR, IR BN AW - #3K (failure-capture } {58 ( WE45% ), M4 FHET,
AT LIS A BB R T TR

BR, -EREE, REEAK- - PREFALE T IEAMEY, MBS R
Maa" ARMEIFE. B, HER4EHTR0HE. BidE— AT R BIBAY i
EHSHW (handSize) RER—FHMLMKE. BIHHEEX TS8R EBMHL 'Y
BRI AR, 2, SHEEETUEER N 11legal ArgumentException
{(handSizeBBMHI AR ), BHATIUERBRE NI egalStateException (I +E 1MW
WRE, SETRATHEBRD ), TEXIHTFH, B Ellegalargument

(177 ExceptionBht—sb, i, i H U042 FUEIRH BN
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L

. o R T { -J ™
AR x:,; B T - Wiy A . .%é\ ’:“ |k
DI T RN S A

ks 3 & EE T % s %, % y

o i

. v
. R L s -

WME—FFEMHBRE SERPITHM SR RN LB RE, B E AR
. - hkRE MU R R, SRR, BT AR
HaZSh, Xl 58" THATEHM TR RZAPL. W% RN SIS IR 1T A &
B, AT K R BT RESRE KT, RSB A RITTRIA R E B,

ACBERTEY, BEOEANZHEEENRE, BRMHE— P TURREEHK
HITHRENRE., IR &8s ( exception translation ), Y TETT

// Exception Translation
try {
// Use lower-level abstraction to do our bidding

} catch(lowerlLevelException e) {
throw new HigherlLevelException(...);

}

P8R 1A FEUH TabstractSequentiall.i std, EEELieclEIIM 4
BREA (skeletal implementation ) WEI6% ). X AT, HTListfENdiger Fik
BIRIEMER, BREHBRRLTN.

/*;‘t
* Returns the element at the specified position in this list.
* @throws IndexQutOfBoundsException if the index is aut of range
* {index < @ || index >= size()).
%/
public Object get(int jndex) {
l.istIterator i = listIterator (index);
try {
return i.next{};
} catch(NoSuchElementExcaption e} {
throw new IndexQutOfBoundsException("Index: " + index):
1
}

—MERIERNRES Ry S48 (exception chaining ), WERBEN B Ex 7
ﬁﬁﬁﬁﬁ%ﬂ%ﬁ%%ﬁﬁﬁ@,%Z@ﬁﬁﬁﬁﬁ%ﬁ%ﬁmsﬁﬁﬁﬁ&¢,ﬁﬁﬂ
ﬁﬁﬁ%%%ﬁﬁﬁ@@%,#H%EW%%%n—¢ﬂﬁ%ﬁﬁﬁ&%ﬁ@ﬁﬁm#ﬁ:

// Exception Chaining

try {
// Use lower-level abstraction to do our bidding

} catch (LowerLevelException e) {
throw new HigherLevelException(e);

}



[180]

&

154 # & ¥

MLAEFFRRAIT M, e 8 Throwabl e R IHG L. ﬁHEFiff\EJHffJ =30
RRABE . #A, R0 IRHLEF R . MikEm . REmEZER ﬁj#lmﬁﬁﬁ%
¥EThrowable {Throwable) BIW]

7/ Exception chaining in release 1.4

HigherLevelException{Throwable t) {

super(t):
}

NR GRS R— P RMNEA, BAROFELFIEMZHREEA KK, 97 HE
- b

// Exception chaining prior to release 1.4
private Throwable cause;

HigherlLevelException{Throwable tJ {
cayse = t;

}

public Throwable getCause() {
return cause;

h

W RFAIR P L& fgetcause, I FE B A0S0, 50 LU 46§ R 4G e
B STava¥ ) RRER R TR, MEBRMHLARITRE LIRS B R 1 1
. ATRURRHER) 1 AR B i R T RSB R R T, W R, PR S i b
WA T SL R (I {2 0 8

RERFRIEZUTMERMEREERENMEETNAE, ERLCHRREEER, W
ATRERI W, AEE ARE S F AR FHMMRZ B Z i s eI . M
R TIEMAE % B, RTESREER TSN, B0 KA 59 5104
BPE. WM REE S FY.

MRTEML R ARENSE, Ba. RGOSR, ikl F oM 55 iy
RIEMERE SEAMMERAT A XMEST. BYMEYSAL R0 (L4511
BAF S AR java. util . logging ) BRI RS 2 T LA EREBAEN. T {45 7
Al LA R, WG % RS ABL K R S e R T

ﬁﬂ%ﬁ%%ﬁﬁﬁﬁiﬁ%ﬁﬁﬁ%ﬁﬁ? GREHEN SREMEI, 2 -ROMELEWE Y
WEnE. TUETEMZ e i T o AR hPJr#E‘HI’]J SHMTHERESENT R
T AL B R 4 B B R



WMA—ATERHEA T, ELWERE T RAT X ERA N KB, B
o A7 4 0 D B T B AL AL 0 9 R SOCCRY SR R

SREHAMNMARERENRE, H¥EMAlavadoclethrowsiiid, AHEIZRTH
TREEMHOSG, NR-THIEARESEEZNRER, WAEHMY iR, HE
e it X 6 R BN, 0 - MRBAB T, AEFERH—MHIE “throws
Exception”, MEREMMIE, “throws Throwable”, XHEMBHARE HERER
BEXT "IN FEEEHEIE RS BEAESIER, B X/ ©igA ke,
PR EERS B T TR R R IAT I o 7 i T RE S R B0 AT o fb S

BRIavaB S ASGH I ERBFR N — AT AW T TR MR R HL,
MABREARE —H, FHERIEMEHRERRE. —8H, FRETRR a0
IwT LR (MB405), (LR RBRITSEEA B TFiL00 8 e X R e, W
—AHETESRAARERENTY, IREX RSB RTRH SR 0 AT,
ST LU S o X Rk B R ST R AT S & 4 (precondition do BTy SR ORI i
WREHARAN, XEREER, EXNPEZRTEAROBENRE2EANEX MR
ek

AT EENH R Tk, EIMTICR T EAESHEN ARG ENRE 2B NET . X6
IRRRBEE OB AL (general contract) W—4, T TiZEN A 2 - B 2 7
TR 3ETTH

fEMJavadoch@throwaFHIBR T - HEFNHELHHN SNk ERENRE, B
TEE Athrows XBPE AR ENRE QS E LG EBT, 55 B AR AT APTHIAR I R 20 401
MEMLSHEFEREN, TLEREZEHEY, XEHEEMY, PRI 38 41 R 50 4]
FRFHEE. Lol h throws B 3358, Hlavadoc thr owsHi % /= 4: B 304
SRENHBHEREL, LEBEFARAEBSENRE L ERENEY .

BOBIEREE], Oy — A7 kT s 6 BT SR B 2 0 S OO R IR AR (0, 0 R 7 s
THABRATUME. H— 1 HEBITZE, MBE - SETEEEE , LS
AR EORY, BARFEFRBABRE ~HHEEN, BE—REH ra—=r
BT HAW—T Ik B ENREETES NS T I 8RBT 1 52 {740 40
IH BE, MBEARGET O, M TEAMAERTTORE, A, A THES—
3 CEIRBRA BT M A TR & T Mt 4 TR A BAT V0 1 2
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ME—PHEFMNFSFEHTRAEMREEARMUE -1 8%, BLAEmzERXHEREPX
EAREMIY, MARAIBIFELBMY, ZRTEZM, TMTHUNGFTE
NullPointerException, MIR—A2H CRTLBEEAXENIELE "R PruliXf L4
AW ERPEM - 83 Baix M s g i incllpointerException”,
af & HAWZE i 7], W) R ik IR A 18 .



LA BFH TR HEARENRWNE B, ZESASBITHLZREHRR
. FERPEHH AR EFENT R B AT (string representation ), IR toString idM
R, MR TEAIURERHRY, UREMERNS Y K& (detail message ). KREK
BRT, XEBFRNFHMF AR (field service personnel, FERARME RKIMAIAN) HHE
FAERNGL. MWRXRNHEEAES SR, ERAKEBESNGFESEFRYE, R2RFR
mREN . HiE, REEM coString FEWBRMHEZHEARARXRIUEENEE, X£
A EEN, B, - TRENEFRERMZEEAN, UETFUEHSH.

ATHRRY, —ITRENFHERTEZEEHE ‘HZREARE" NSYRED
B, #l#, IndexOutOfBoundsExceptionREMETHENZAE TR, FH. LEE
FEERYNERTHE. ZETHARM TS L TRMMEE ., XS EPEE 4%
HITRERMN. TRMNTHRETHENTFRHEST LR (—4 “BAZE"), RFETER
— XA, KPEEAKX, TREGITHERTER (- M"EdRATLHHEZLHRN). &
~PEEEAE T ARMAE, MEREFRDELEE SRR, AT AR ke A
T W .

BRE-TRENFHRERPOIHERXN “FEHE (hard date)” RIEEEEY,
HEUERBNHRFOAEEREANEN. RSN AER 5B UHESREBTHN,
IR EE R E WA SN MR, LR R R A b B R S R
B RTRMMTKHERESAERRAVGER, X81E T LU BB ST E.

SERFHERAAMIZS SHRAMBROBERL" BY—ik, FEMTFREHAT
RUARTHARN . SRAPERNERBEEAR, RENFHRERFIERH B ARE
RS ANRE, ATk mmEE, ik, AERil, AALTERHEEEEL,

B TRARERFHFHBRR PO LB RN - W45 8 ( failure-capture information ),
—HNEEER EONESRTUSEERSIARREE. RS, ATXEEE, AEBTH
BBIHB AT, KA B ME MR, Finm, IndexQutOfBoundsException
HAREF—TseringWE @, MRA 1% RHE &

/**

* Construct an IndexOutOfBoundsException.

*

* @param lowerBound the Towest legal index value.

* @param upperBound the highest tegal index value plus one.
* @param index the actual index value.

*/
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public IndexOutOfRoundsException{int towerBound, #nt upperBeund,
int index} {
// Generate a detail message that captures the failure

super( "Lower bound: " + TowerBound +
", Upper bound: " + upperBound +
", Index: " + ndex);

}

AVFRE:, Java b SEIRRAT T Z M AA0E, RE, XM AR, v
BRIT SRS T FE AR ARM . SKPr b SRR ek (02 51 R R Ok R A
Bl EREIE T AR AR ER R AR E LS, B Ra s — M E S H
MR EFRH &N, MARSERRMOMRGGE.

EMFA0RHAR UL, AT REHLM-RHEEE (ALRAFHHlowerBound.,
upperBoundMindex ) #R4E- BE{HR F SR A E R . B EERY U ) B 0 FEBIGERNR
B, KM TFRBERENREEHNTE, B R R - 3RS B TR AR R B IR E By,
FIFp FEEIEFNTFRENN -1 RKEEEREOMTRBEDBE (R0 ER A%
FEN ). AN, WEXTREQ TR, 150 — B IR s 7 a5 L R B2 (W

(184 POKRAT—B ).
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Y-t - REZE, RITBEHEL M URDBREE—ME LR FHTHR
SZF, BERBELASTENMBEAIRPE. MTHEANRETES, ILVEE,
R AEAESHERNZFRE PREDR. —BME, — KRBT %08 MR %08 v &
# “THEEEAITARE". REAEHBIEN TR RA KRBT % (failure atomic ),

HILAHEETURBRIHER. BRERMIMEES TR ETERANR (LB13%),
ME—ITHRRFETEN, BAKMETERBAN, ME-TMRERKT, ETHESELE
SIS, BRKTHASECANRRBHFER-BARE D, BHYEIHREL
BZEERLT-B0RES, UEARSHRETML,

MTEAENSE ERITREMONE, FBRMETHERE LML RE, ARTEREZS
BHEHAERN (235 ). AU BENRARSEERZH, B4R EEME
*. B, HEESEBPHStack. popHEE;

public Object pop() {

if (size == @)
throw new EmptyStackException(};
Object result = elements[--size],

elements[size] = null; // Eliminate obsolete reference
return result;

}

MRMIEE KA (size) MBEPRLHAE, YX P HFECEN—ISHRPBETEN, ©
MALWHE—1TFH. AT, ZESIHcizeBERER RS (H%) &, e
R B MHEM T A SR, TH, TR, pop FEREBAEEM FZstack
WK BHETG HH (RB43%),

- HEMUNTERBRTENER, i ELREEABARS, SEEE Skl
TERGBEEERNEZREBBHZA. RN L EHRERTERT T —BMHEZES
REVEFTRITE, AR DELER LR E RN EART R, A, TRTreeMapfE,
ENARE RIS EARTR THF. 3T ATreceMapPBEM—ATE, UL EHIHE
BHFLEIT TreeMap FHEFFHEN] 5 H B0 LR #9T HogE. 4N IN— /28R IE# T B
S8 ClassCastExceptionBH . L, =FFHBHE, HTreeMap B LR 2 &
MR, fETreeMap BEPOF MY TE RIS BB ClassCastExceptionf i,

BERMRBRBRFHERDERAMLEE, MERHS —BRELRBD (recovery code ),
HERBRRIEIEPREMNRK, DREYRERIBFEFGZHORE L, ZHPEE
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BT RAE B ETH

B i — PR R TR . EM RIS T BT, MBE IR IS
PR 35 DU 89453 48 L5 ok ot 3R B R AR SR A NG B OB SR ML 1) e
cHEMMRE, BaxHhdEEER. fadm, Collections. sortFMITHEFR Z R, A
R AN REHT] B D, RUEAEE T 0 NGRS IR or PR B TR . X
Al PR NAEE, B2, EA—THNNTL, TR0 T EHEFERK. §ATEE
R IR -

EAKMIE TSRS O, AEELRERUEEBS, #, WURFAR AL G A
RAIGE LA FEEIE R, IF R — A g, AR AR A 0T HE B T A — 8
WAP. EHu, Tﬂﬁfﬁé_r—/l\Concur“T‘entModifiCationF.xcepL.ion,'n"—ﬁ'ZJﬁﬂf—{FﬂQﬁ
AR RTTR, XERTHN . iR (I TRE) R RARIWRE 8. Y- i
BRI, EAE SRR MR P

BT IR MR FHOS . S AR ITIIE N, TR, copEm
BT R A B A AT, - LRAGE T FHERTTE, B 2 210 5 WRL T 20 7 L 150 46 i
By BN RIS — B, (R -4 B R O A I i o
ZATHPRA IR MM 5, W APTSCAS ol B2 2 HE 96 B R0 S0 22 b FAF 2 M MR 25

[186] RFME, KHEIGUAPIICEERK B 5K —



REZFFUFLERBME LN, EREAFTEHER, BNESHKEER. H—1
APIFIRHEBEH - EN R EMEE, MITERRERBEESEE, KL, &
AEZAY | EER -TREERES, AESTERAR -t oyiEMuBEX, FOANE
- Hcatchlk, W FR:

// Empty catch block ignores exception - Highly suspect!
try {

} caéés (SomeException e} {

}

ZMcatchRCERBEEAFINEENER, REMHWRBEREBIEFEHRT. 2
- P RERMA 2 SRR —H--—HEXERERENT, BANAEMKKE
E£0f, MBBEAREINKBRFST. difliofmEdit g, D8RR AGEEN ., ED
catchRUWIZEE—KHH, AXBEANTLZBEXTRERGEN,

— AL AR E N T R E PN Z AR AN MREESE TR AT )
WA B E, BALHE - MEIERNBETIEEZE X MHR, FEFT-KEH
%) 3% .

AEAPHENESBEHTERENREMAERANEYE. 8- - TRERET—4H
R EHIS 1, ER—MEFHR, B-- N McatchEREH LS BEF A E IR
MR T HAIG FE. )5, ATEAREROEDSSA L, YEFTETFEERI K
BB, TRk, ErkAb M RN AR R LA R R W R DR A
BB S LB REC @R RER AN, ATIRE BT RRIZRBAFNEE .

~1



ﬂﬁﬂﬁmﬁﬂ(mmmxﬂﬂﬁﬁ—+ﬁ?¢ﬂﬁﬁﬁg¢ﬁ@o%ﬁﬂﬁﬁ&ﬁ%%ﬁ
BERFETEEMESRL, T, #30RXPHENEXEHNEE: MB—Edhpdken
BEMER i ELBERFOTHRBE LR, WA —EBMHEXI2%, java.uitl . Timer ik
E—#F, Doug Lealutil.concurrentfi[Leall | B— T EBEMNARTEES. N
HFESHWBTERTERNE, AENRPARAERTREEPSAERE., 2050
WAL Ar s S g, 9. XREARTFRHESLERT.

(eos: wamusemumsmn )

synchronized XBFa LMRIEAER 8%, RA - TMEBERT—RER, RE B
k. ¥EEFRBREKNESCXERI-HEIRFATL, B, Y1 HEEg 188
B MR, TLUEBIES —TRERRIAANSES -BHRS. FRIMNE, WEEOIEH
B fAL F—BHRE (WHE1IR), YRR TENREERESE T, XEFEUEDN
FWRE, FAATERSR—TKE#T (state transition ), BB E N —F—BHR AR
B35 —#M—BHRE . ERMERFELETUEEGTN A EBEA LB SLA TR
FER A,

EMRARERS, HREEHAEHRARLNEHE L. RERLATLE - ERE T
HELTA-HHRET, CEUTURIERL —RABUAFRITHRERTFET, RN
— M —-HHREEITEH A - —BHRE, F—TEBEAN-MERSHTRERERER
Mg, EXBEIHA-THEMOUBFEREREHSER. SRERE M X HE LN
KE2ZfE, EMERELEAR X E—EBFE L XReT, B & D) by 5 AR -2k
RERERE (NRFHE ).

Javaif ERIEEREE A TEBERTH (atomic), BERXITTRHLER Nlongk
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double HMEFH, EA—THlongHdoubleREBAE R, TLHRITFENWE— £
K& BEEAZEE S, D EMEERERSABLTHE BRI TE, B
k-

RARENRHLE, A THREME, EEXTRFHENRE, REZBEERES, X4
BUREERRTHERG, MK A RIET — M A RBR T RENBHE, REBH—
TROHLE AT, FARERARIE— TR T ANEN TR —1TRBEET NN ATESE
ZEFEMBE, ARAITEREE, SHFEEEMN, ARIavaBFRINESH - AL
IRTER D Bllava®) A B A ( memory model ) |ILS, 17], BiJava@I N EEAEER KN S
fr g AT B M P [PughOlal, RIS E . XPFEREHAE.

AT AR R AR RS A0S . AR B ROTHE . BIEX A TRERT
WEHR HIE KRS 4 VA,

// Broken - requires synchronizationt
private static int nextSerialNumber = 8;

public static int generateSerialNumber() {
return nextSerialNumber++;

1

R R Fi—ﬂ”‘]l%ﬁ@fﬂfﬂﬂﬁ:iﬁﬂﬁﬁﬁgenerateSer ialNumber #<& Bl —4 AR E 84 F
g, WE A2 WHAMT . EHTEBERRD AR S RSB AR &S, HR
ERAIE A, BRSNS AEFWERS (nextSerialNumber ), XA
FTREMIN AR R A ik . SR, MTHATRL . A NEFFEERETIE, BMERESRF (+4)
MlE#nextSerialNumber B, B S noxtSerialiunberf, FUTRRETH . 2H
GIEM UGB YR, JRMURA . . 2 EMSEETEAE M nextSerialNunber
B H R NTRE M EF] S

Ee AEamrE. - TREERBMMHoenerateserialnumber, HBMOBnM- -
ZYTFEy, 25, B -T&FBEiFfMgenerateseriatNnumber M -PFEHHo, XB
AATREZ - IR AT E A PLHNE, B I ERBREREAF A B — P REENRST.
N ISR Fg RN S figk R

ZEFgenerateSeriaiNumbe r A EIERESEY, HEEEHFE Wb N
aynchronizedB M0 X dk 24 EMAASHETEA, HEASI ERETUER
PH VB EASERE Y TRPEDIE, THlongkfiine, HEY
nextSerialNumber$ & EAHORTHH- 84, XTSI REEN,

EFE, ST DERE, B Java ¥ GHO0CT — %y EFDE Edm g AR,
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AR T LA, WABIIAN LR % 28 Cunsafe ) — FHIERBR R
B ATH LR, R g Wes FRES . IERREREWE (pell) K18, 4
OO EANR % R Ak, BRAMRARIFEA LGS, EEXTEE Thoolean. K& A
MEG A RO ES XU FCF R, BTLIATBERRTT A A U R AN R A i f
A Wk, RTEREEAREIFALR.

// Broken - requires synchronization!

public class StoppableThread extends Thread {
private boolean stopReguested = false;

public void run(} {
booTean done = false;

while (!stopRequested && !done) {
... // do what needs to be done.

}
}

public void reguestStop() {
stopRequested = true;

}

REAEHINEIL T, TR . U RAGEMR R T2 2R 2 R el L
fhkFEXfstopRequested TN - HERE ., requeststop FEGTBE LR L
Wo BAFREL -0 HMIE FETT, LMEATER P ATEUWEIXT HEIRT b,
R BEARUR . B LR P PEE BN, MstopRegques cedRT 4 i fnl £ il
IR AR

// Properiy synchronized cooperative thread termination
public class StappableThread extends Thread {
private boolean stopRequested = false;

public vaid run() {
boolean done = false;

white (!stopRequested{) && !done) {
... /7 do what needs to be done.
1

}

public synchronized void requestStop() {
stopRequested = true;
}

private synchronized boolean stopRequested{) {
return stopReguested;

}

R, SWH— W S B LR T ERELHE BN TEL.
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ARAT aFviEl, RER, BIEZNANABATUEYR I/, whileBARMHBREMRDH
FFIFHFT R &, CRER, 47 A EHROBREIE., HRBEANK, HEdbsr.
MR ctopRequested Tl Hvolatilefif, MH 4 e, volatilel@ Ml
PAGRAE AT - - SRR TR R - -4~ SR AT B ot BB 22 8 2 B 191 25 A

A —THTH, WRAstopRequestedB VA BRSE, MERA S EAAX T Sk
ARFHE; requestStop TIEMEH el BB IIRIEE . MG R A DL S 8 M i MR
B, WERKEGREETESE. HETEHEOHTRENHE (lazy initialization ) iy R F
WM& X, ( double-check idiom ).

// The double-check idiom for lazy initialization - broken!
private static Foo foo = null;

public static Foo getFoo() {
if (foo == null) {
synchronized (Foo.class) {
if (foo == null}
foo = new Foo(};
}
}

return foo;
1

AT ENEEE, ] (Too) BMMBILZE, B UIARET BR R A, Mm%
TRHIBT RS, ML LR RSS2 A= ZR R L, X EARIE 1%
BREZWIG L K, I ERget ool 2 1B F B AT 2 2 (& AEHE,
T RS R R BRR AR LA IE B T fr . W00 — R 45 R T ) 25 e Fist A %G A,
HRRARTI WS LTk, AR SRR S BT B AN, ATS
BUgOE TR %,

—TRIEE B A BOEE R R4 T R AR A ERHEEFAEM. £57]
RG24 (foo, FCARAIEIRE AR BRI S 1) R, B IR
A, R, ERORASUERT, A 40 76" BIAT 5] O AAE, e
BAf SR A1 M GT R 20 1R A7 TE 947 o g g BHE, BA-1ORGNME
7| FH ARIE TR 2B W A 2 A1, —HERT, REREH
AHFEERBITE, HRUSHETNEROUE 4 JEEH, AR -3 RBH, e
BT LA T 84 B T 45 [Pugh01b].,

FIBTAT LR S0 A IESX A o) B, BRESWHBERELE R EENBIL.

// Normal static initialization (not lazy)
private static final Foo foo = hew Foo(};
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pubTic static Foo getFoo() {
return foo;

}

RFBEESRATLU I, WHRoetFoci R ITRERT. YAMREY, AHTHE, F
MEITRF DHERAHE, RATLRGHEA . HW . CROEF, TR GATFRBRE,
A RN RAREE L BRI R EA MR, Bit, #X2EEUHEATRBHNE
Rk, MREEE FEEVHL, WREFNITHE, KHE LREBUHATAE, UK
BT 60 F0 BE R0 R IE W0 G 6D 2607 % R R TR R 4k

/7 Properly synchronized lazy initialization
private static Foo foo = null;

public static synchronized Feo getFoo() {
if {(foo == null)
foo = new Foo();
return foo;

}

RATEAUGIEER LF, HRESHBRESTER LWEEH8. AREHIVME
BL, ROTPRAN LD, R, QRGN T RRAMRZE, REEERBERST S
PRI IE 8, ALRBEARZ R G AR MRS 6, WATA NI - EE, mE—4
BERNOTREERRR, HFATUARELHAN, L -DBENSREIBER, K,
AXHENERT, 5wt ex (initialize-on-demand holder class ) B R AEMN.
THAAEER T XFHR .

// The initialize-on-demand holder class idiom
private static class FooHolder {

static final Foo foo = new Foo();
1

public static Foo getFoo() { return FooHolder.foo; }

BEARIFIA Tlavaif H o “ A Y—4 28 R RS A B s LS, 12.4.1].
HoetFooFEF —~ W AMAMEE, EiArooHolder. fooll, # 8 rFooHol der K HY)
Wtk BBKAMREZLAETY, gerroor kWA BTAS EHBAT-WRiAN], BrLRE
VR H BB T AL RIS . XA GTET ERMEA T, e T
A,

WUEZ, Rt RBLEETESRIBONE, FTERESHEOARB LAY
BN, FESHTFRHTIENESTMHBENITLGENES, WRBAERE, WAL
MEARLERIUEED TR A=, A B[R] 2 B0 803 U7 (9 2 26 TR R A TS O gk
(liveness failure ) M%E 2 MK (safety failure ), i EXHR RN B, T a6



SEBTRIAE R, TR E B ARER FIVMAT B ATy, LA S B E friv e -6

TER B &I R, HvolatilefE ME o LIRS —f0 AN T8 (1] 45 AU Y
oA - dayfi A, MAE, M EANTZ TR ERAHATZE, i, X
T A G S TR AT
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3

. A

FASFE LN B MAMEE . A&A REMHANWE. KEERHRE, LB
MAATRE o7 S RERE . T, BEAGEMNITN.

ATREFRVHIER, E—TRESHOFELERDRG, KZFRERFTEF R,
BREG, TE-- TP A, AEER PR R AT SRR (X
BUPLHE R RH, BEAEI GG — 4 BRSPS ). IR &AL K a3 i
BORFR, XSRS RAE Calien). XD ETRGEIZ B LB A8, i L
Eo BN Z AR RS A, LA R — AR, R R
PR ORE. MK BRARATRUER RO RY, XS SRS RS
MR R AR BT B ETE SR R RE S . WESRBRT .

FHTHZCLFE AR, EEIFAL, CSRT P IHRI (work queue ). %
EATFPFEITIFERA (work item ) HEABRTL, LUEH#HTT S8 AR, cnqueue s
%%W%ﬁﬁmﬂuWﬁ@ﬁEﬁT—ﬁﬁﬁ%ﬁ,ﬁﬁﬁﬁﬁ%ﬁﬁﬂﬁAMW%Wﬁ&
THERTE, HilMprocess vem i EAT {4408, K CAFBASI AR g A, &
Fifistop ik, FREEEEAREFE AT hamiEZ e, AR E

public abstract ¢lass WorkQueue {
private final List queue = new LinkedlList();
private boolean stopped = false;

protected WorkQueue{) { new WorkerThread().start{); }

public final void enqueue(Object workItem) {
synchronized (queue) {
queve.add{workItem);
queve.notify();
}
}

pubTic final veid stop() {
synchronized {queye) {
stopped = true;
queue.notify);
}
}

protected abstract void processitem{(Object workItem)
throws InterruptedException;

// Broken - invokes alien method from synchronized block!
private class WorkerThread extends Thread {
pubiic vaid run(} {
while (true) { // Main loop
synchronized (queue) {
try {
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while (queue.isEmpty() &% !'stopped)
queue.wait(};
} catch (InterruptedException e} {

return;
}
if {stopped}
return;

Ohject workItem = gueue.remove(@);
try {
processItem{workItem); // Lock held!
} catch (InterruptedException e) {
return;

}

¥

HTEIRR AL, WOBE T, AP hiEo: ocess i tantR -~ 1 Uk 3 m
BIan, FRIETEATE S B U, R8s U ARFIMBRL S . © e
QIR — 1o

class DisplayQueue extends workQueue {
protected void processItem{Object workItem)
throws InterruptedException f
System,out.printin{workLtem);
Thread.sleep(1000);
}
1

fﬁﬁWoerueUEﬂ*«:b‘\—/f*ﬁiH%H{Jyﬂj‘lﬂrﬂm F#ig hprocessTten, B L aX A ] fig
= BT FR PR ER MG, e
class DeadlockQueue extends WorkQueue {
protected void processItem(fina) Object workItem)
throws InterruptedException {
// Create a new thread that returns workItem to queue

Thread child = new Thread() {
public void run() { enqueue(workItem): }
h

child.start();
child.join{); // Deadlock!

R R E R K, iﬂ)‘lprocessltem}J'?Z‘&;ﬁﬂﬂm@}@—"i‘f&ﬁgﬁlﬁ, HIEA
R TR AR LSRN — T4 (] 2 B 1 7 o U S 00 10 0y 3 M TSR B Tl
LR RGEE, LINGUL | M. iR, B MBEER. NS ik
W AR AL AR BRE AN E BN ST, 0 F AR .
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// Alien method gutside synchronized block - "Open call”
private class WorkerThread extends Thread {
public void run() {
while (true) { // Main Toop
Object workItem = null;
synchronized {queue) {
try {
while (queue.isEmpty() && !stopped)
queue.wait();
} catch (InterruptedException e) [

return;
iy
1f (stopped)
return;
workItem = queue.remove(®);
1
try {

processItem{workItem); // No lock held
} catch (InterruptedException e) {
return;
1
1

i) 2 X SN R PR AR 3R At R R A 358 Bl (open call )" [Lea00, 2.4.1.3] &1
AT LR AE B LLAh , FF AR e il LB A 8 ) - 5 ¢ S0 Sy BB I ] DT RE ST K
W RTER] B X9 8 RS R TR IR, BB 4 76 50 3 7 1 hAT B Htb 2 B S0 R 3 5 2
RS N R R

B, ERSEBEAREZERTEDRIE, BE0, KR m0EE, HiE)Edn
RO, PARERBL. ISR B A A REERS B30 1E , TR I 0 A R B ] 8
LSR5 b 1

MR RSN A I BEtE () 25 (R SRR 47 B 24 3 4 Wi 0 T B PN IR 20 IX S A 9 R -
SR BT RE g B AT R E A (XBEEA LREEZ R R B £ 0R
kM, WhYNprocessTtenfMRAIMNIE, AFIRIGAF— Bk A ). el N SR (%
SPREN AR BE KR IR B AT SRR (B AR — B ) By
e, A GRAXMBBEEN, B Tava i iHE 5 oh g0 8 i 03 ¢ {recursive ), MHIX
FERTIRIR IS - DREBEREN, WT o, RERIAAENALIEH . BIHE U 2 H#
18 7. B ST R RE g R BIAGE S B B R B B AT B — e A
BRI IEEHRT, THERG, SEMEWRS ROTRER RN AR LI, YA i
FINEMEA, BRI T BA B WA R EE R 1EL BT AT LA 0 1 2
(liveness failure ) WA E 24 %W ( safety failure )

AZRANE—FRrBET AN mY. WAFENUMETE S IS BAIPEEE o sk 1y
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HH A MTava PSRRI -AFTE, IREAREISAEH%, WR -PMEE Hr
ERAGEMRIET, N FHESE™ENEWM- H, $EstringBut ferkH
RufferedinputStreand, RERMLEETL L8 (thread-safe, WHES2% ), HENILT
BT RAREZD, RUEIAEHSIEEEEERGE8. B sk
(fine-grained ) F7#k., WLAEB Pl F 2 T2 0 T 8E. L, XMERAIT A
AR, 3 BB R BRI, XS SECRMERENE . — BB g, A
PRI A R 20% W HERER K [Heydon99] . #kn) B8 IQ A7 & ot 0B rh 1 0 w280 ) 4 1% 0
MR R WL 2 K, H5% B H0%MIK T4 AT BN -

L FTEER, LIE?Knuthﬁ)fiiﬂﬁﬁﬁ]Wiiiil'ﬁﬁﬂ CPNECGET CRLER3TH ). R, IR
T?:'éﬁT‘- ’“'[H:FF]’JTH?%{ PRI RBEE . B RB LD G -,

, kg fgI‘F’FEf‘thE%H’JP*J R . RERR BN LS K, REER- S 1
n;l»’i?}*x#‘:"icllﬁﬁﬁﬁ ERARLER (R$s52%)

— T ERREMERTHIR B RS EHERS . MBS 2RMEE, — K E
W BRI A AL T A0S (thread-safe ), HEXRFS ( thread-compatible ), 172 1L %
. FEAA-—48 2T LTS B fn il B i kg

MRFILERTS WA T EWA PERASNHE D, B O+ A2 1 08k
M, BEA, — A EEMFER, RMEEREN (KRB ESH) A, NARRSW (R Kk
BI) BAE . PR RRME—1 08 £ (wrapper class) ( WE145 ), T2 - A4 fl\}‘?q
RO, RN, 154877 508 A A 4 e ot 5 ol R4 I8 A 77 2 20 AT A 77 3 200 ) 20 454
IEXCollections Framework KRB %, T8, Sava.util.Rrandomlll iy %R X ﬂ“}‘n‘L
BTMHEEES TREARRR MR Bl S EH DA, SR R ) 4 2 Fu—-
TR, EFEPROE SRR SN, TR BB R B b

B RPN RS . — MR R E RS AR R, T H 5
AT VIR A (] 25 R AR AR AT LS8 TR By 0 F 6 . B, Sl%i'ii—”’“f[\'ﬁml'lﬁfﬂ‘ﬂﬂ‘éﬁﬁwé
It B RT LA e R OB A T R, ik B TR, BRI BN R D &
VISR ZH” S0k . wRBE St R H .

MR — | — DT IR — TR 4 A5, ﬁl’i‘.’z\’EdZéﬁ@éT{WEﬁiﬁﬁﬁf]53',
MEEEERM TR ER. SHEAHRE, KHERT, o FEASREHE0NER
TSR, PN BRIRIE A% P b S ATAN 4. BB HiEMath. randomiiid; H

W2, ¢ MGICMREARRIN, T 5 A M KA AR . il -
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Mo, R G BIELE K EONE A S IR R — A T IR R — TR

TR AT RN NGRS E T AT RAMA, MbRATME . Mk

WTT— e (%) BEFEESHFESRHIEZE . REEBLI R TERE
3 e



mAm:

e e

Object . wail tHEMFARME- TERBLHEDAN © ERE— DR K 8
0T, i BER S REaHE TSR 2. TER2EAvait AENEAEN.

synchronized (obj) {
while (<condition does not hold»)
obj.wait();

... /f Perform action appropriate to condition

}

EBrEAvai tBAEXF R AwaitFEk, RESEEFHAPE R Bwait, R H
TIEE R MRTE id &&.

HERZ AR EN, WREFCHRTAGIBG %%, 080 TR ER (liveness )
e RE. MREHERH L, HHEXBRERZHnon: fy (K¥FnoLifyall ) FEOH
B, W EERIEERTEE S SNEHH N k.

EFFZEMERME, SRR TG FRL S, X THER A (safery) Kb
KM, SRR, DR BMEIIT. Mo BSEAEBRIHAKEER,. 4%
HABSIN, BT -3 il A — R %

c e AREAWHRGE T, HHAE - EEEMoL ey MR, BISHARELEY
bt Z1 8] . FRIBRARRE LS HTE TR PRRS.

s B RANL, BRA—PREATRESA AT SR Tnotity, 24 ik
B R PSR, RERLRERGORBERERMAE Y, 15— 104 ol i FI% %09 [0
HHEHE T Hwai oS H XA HRE.

EHEFE (notifying thread ) MG IFLLRI AR LTI K. Hllm, NERA
A BEREEHRNCEHEE, MR KR LFMHnotifyall

CAERBPEANER T SHERRAT LR TR SRRy 1k BE( spurious wakeup )",
B {The Java Language Specification ) [JLS |3 M4 55 #hinf Btk | HEY ZIVM
EKIAME T RE DRI AR ERMN, AT HSR L [Posix, 11.4.3.6.1].

NI R, N TR IE 7 ST A0LE F2 Fr B fnotify f Rnolifyall

(%@MmT,thy%E—ﬁEE%ﬁ%%ﬂ,M%E#%%ﬁﬁﬁﬁﬁ,m
noti fyal1MREETA EE SRR\ —F¥ LRMIEER, REEMEME Hnot: fyall,
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ESAT A Mwa i c HEREwhi 1 e IR AS, R AR EMSFH AL, RS E#
WL, BT AT DGR IE AR e B AT T S e R P 2R 1R . R BBt SR R A - Sb2R R,
HERALWBFOERE. IERBEEZFERETNEASRNZMF, RMELHIT
T, MaBESi.

Hh—Rihih, R FEFRENTERBECFFRE -2, MK AE PR
WP LA TR i AR, AR AT LIEBBAnoLi [y A Enotifyall, MRRA £
I TR MR BN, MAXE T RMRAESHEBE ( BF9RFHvorkQueaefflF ).

B X s e PR B, hiF ik RAEH M Anotityal 1T Adtnotify. MR
wa i t B~ MRE Y, DB SEAE AT MR8 A0S S s T 0,
EHnotityaL 1B noti fy LA R A A LAFMENN L S0 S, EMFE, X
HRSFH2 “FH"  PRBAAN, GEFOBEUERTHELSETE, Avorkoueuef
FTPEGEHnoti fval IMRAE, B AHMEILE ( worker thread ) TE-—TH# AW (private )
HE (queue ) R, FUXBREEENGEESRSHHGEK.

K& Anoci fyal L% Froei ryMgdtilfi i BREAcoLifyall FoW
ELEFTE, BRSEEMIE. Il NREAHRERE, T LimEiirneg, We
FPAREMAGRAET Y, X—RBIBSWZ USRI mEEN, RENE(IALE
WAL SRR I SR A R S8 SR PR, ML RS, RBEN T
4525 F (semaphore ), HRE® E (bounded buffer ) FIE 54 ( read-write lock ).

MR EAFRERBEHRLENG, LY ERE HERE oML — 88, B4,
TREF R — 2R 8, Bitnkmife. MBRMBHFE I LR, Aog ~ MR FERT LA R A
RERRE . T Wn- 1R B EESSEH, Ma, AT HEXESHRBIEEE R AIRA
PREATEns (n-1) + (0-2) ++ 1RGER. WFFIETHO0 (n0), 40 RIRMIE S B M
BOMEREA, BATE B i A Ll 1) B BENBHREEXERRIE, Wa. BH—

202 L IEFMRERR 2 EE .

WREPEIHERENNERBRIER F RSN, Ba, 0 750 2 VB 1R M (i
notify, MAAnotifyallc #AW, MEELE WL, SNHEESHER4 KRS
TWARE, MARLRE G —FEHY st ( Specific Netification )" BB
[Cargili96, Lea99]. RZBAMIHERE T A BKEE.,

RAMEZ, BRE—Twhilel@F T Hvait, H A AT R B B X
PRI BB T, R BE Fnoti fval LB Jnot s Fyo SR, TEAEEMRT XHH
203 SECEIEMAERER, WMREMnotify, W EENL, BEERFHIEN (liveness Ja
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¥ B
b, & A . -
FL &t . N . -

B G e

& KRBA s fra], RFRAE R (thread scheduler ) W B MRS 2 iE1r, W
RagiT & Kt . 20— & B TVMEI B fF X R 80R0E UM IR, B8R 58 SfB0 Badh 20 oF
. HEMNTARMIVMER, HEBAMGZE. FHit, — MR LEBREFERNL
WA FHRBAEY, TAKGTERAERMANERESHEERNORF, BETES
FABEN,

WL WA REE . TR TR R O RN E R, ST R 4
SERNZ RATL BT R . XA R AESMLee . ¢ U T E T a] 47
Mg, HEEMARIWETNE, X HNSTR, MECLPRANSRELEEE: .
XERIT T ARASARAMNEL.

R EITARBE R THLN EBTHARL, G BRI MM TE, AELH
Object . waitEHENMFMRE, REEMHThread. sl cephfifl- BH, S840
- ¥ { busy-wait ), AR — P EiRat iy, RS AL o B T {87 85 % B
FERMENEBRZI, 17 - Sk b S BIE AB ANN, BRIE r 412 F I
B A A A TARE .

A9 KL E AR T O ke REEFPHEMproceseTron F U EIf RS
Y. MIREHIZ B (worker thread ) 78 %A ZE 4 MIBTIAL A — S 5304 ( monitor ) L%, %1%
BAS)ZE i dE =, f‘Fﬁ‘“’l‘fﬁﬁBﬁﬁilﬁWT’, %E—Fﬁigﬁiﬂﬁ@‘ﬂorkOdeue, ' M H
MALER, TRMEMAT - %,

// HORRIBLE PROGRAM - uses busy-wait instead of Object.wait!
public abstract class WorkQueue {

private final List queue = naw Linkediist():

private boolean stopped = false;

protected WorkQuewe() { new WorkerThread(}.start{); }

public final void enqueue(Object workItem) {
syachronized (queue) { queue.add(workItem); }
}

public final void stop() {
synchrenized (queue) { stopped = true; }

}

protected abstract void processItem(Object workItem)
throws InterruptadException:

private class WorkerThread extends Thread {
public void run(} {
final Object QUEUE_IS_EMPTY = new Object();
while (true) { // Main loop
Object workItem = (WEUE_IS_EMPTY;

2
H
#
4 o
-
S
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synchronized (queue) {
if (stopped)
return,
if (lqueue.isEmpty (D)
workItem = queue.rempve(@);

}
if (workItem |= QUEUE_IS_EMPTY) {
try {
processTtem(workItem);
} catech (InterruptedException e) {
return;
}
}

}

AT IEROAM SRSB4 S WU, R 5 F B0 BRI R, R T
ﬁ?l#&ﬂ,#Hﬁ?ﬂtﬁ*ﬂ%ﬁ~+£%%ﬁ(&~TTﬁﬁmwmﬂﬂm¢Mw
B LARSA R — R B — AT S, B — R R R ). G ENR 2§, FRn
ﬁmwﬁ‘wﬁﬁﬁm“m%”ﬁm,ﬁ%&FA+mﬂﬁm,ﬁﬁwzm%M%ﬁmﬁﬁ
Eﬁﬁﬁjﬁﬁﬂmﬁh,%N%Wﬁ%ﬁiﬁmxmmmmﬁﬁmﬁﬂ%0%&%@%%,
i b TR AN G A0 S A LA R 1 T3 I 5

class PingPongQueue extends WorkQueus {
volatile int count = @;

protected void processItem(final Object sender) {
count++,
WorkQueue recipient = (WorkQueue) sender;
recipient.enqueua(this);
}
}

public class WaitQueuePerf {
public static void main(String[] args) {
PingPongQueue gl = new PingPongQueue();
PingPongQueue q2 = new PingPongQueue();
gl.enquevelq?); // Kick-start the system

// Give the system 18 seconds to warm up
try {

Thread.sleep (10084) ;
} catch (InterruptedException &) {

// Measure the number of round trips in 10 saconds
int count = gl.count;
try {
Thread.sleep(16084) !
} catch (InterruptedException e) {
}

System.out.printin(gl.count - count);



ql.stop();
q2.stop();
}
3

BAR LEfworkQuene EH ARRAER KA NFR, AR, EERBEE T/ TRA L
PRLEABLET RPN, HE TG b ol i R IR A R . BRI E
M B e S 2R E

AR — U A W g LR M SRR AR IR B (MICPURT), MiAEE 1fE. 48
2, AELEBITEAMAThread. yield “BIE" &EBF. IRelfESIimibfry O, H
EAEEAMERE, IHEGFNEFELSTRAN. R Tyie1d#@HIE PMIVMEB L
EREMEE. MES - MIVMUH FWEFEE, A8 - NMVMTH LWREE BN,
Thread.yiel digH oJfKIE X ( testable semantic ). 58 8 R Ok B & I R,
VAR 3T R AT iB T rEe R .

—TH R BRI KK KRB (thread priorities ), HAILE R — &8, SBHE
FRJavaF B LB UBEMFIET o 80T iF 4 5028 B O] o 8 3 M3 — > ik A7 P iy g
IR S, EEEEGTEA SR, HAR T BN, LA SR RIVM BRI AS A o] 4] B % B
TR R R R - RSB RER RN, EREIESERR AT
FRIRZHT, XA EM A2

YMFRESHMEF AR, Thread.yieldf)HE— i 2K G A AR — M EFNH
Zft, AdFEE-TEFERBGWRESE, TLLAT —BEEEE (bug), M HS
HIEBVER R G0 . XMEARCLBAEWH R FHRL M6t 2B EeEiE” EE a5

Bimaz, ARG BFOEREEBTRRERE. S0, 2455758080 BRI A
gk, wARATBAE. FEA—PHERE, AEKBiThrcad. vieldBSRER LS. X
WA R R R BT UBAKES PO ERBER IENELRNESFRE,
AAREAFEBEAR “Bik" A R TR,

[206]
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U RMEPRFEHE R REROME, X MRETTVELE, KEXEEGHE
FUEE T2 E I AL A . IR RBAT A - B0 O A T AR R
T 6 P33 B H PP PORE AN TS I SR 1B U I S SR S R A, I R TR B B R
WEERC RIS (48K ), ARG E (WHEAR ). LIEWRHER, BAkoek
T BRI R

ASKEE—FREE, PGB B Tavadoe™ A 4y 0B h &t & HBlsynchroni cca B Har.
TR DRGSR BE 2, AILP T ERXE BN, H12817WAZ8 . Jlavadoc
LIS TR TR S Asynchroni vedB MR . HIXE--MHE (bug), FEC AR
Bk, E—HERNERSRHAsynchronized B, XB—/1THEY, HFES2H
APIEI—#i5r. WA T synchroni zedBMifTH R £UHX 1 ik BERLAH , A4
HE Bl & MU A Rl & AR R 1

e, “'LﬁﬂlTSYI‘.chronizedﬁ%ﬁ%ﬁ,@uﬁﬁﬁﬁ?ﬁiﬁ% I xR R E T
T TEREDRE. HAALIRL MR - "EARHELALT WRMA, ThH1, — 1k
XITFHERESHEREHR . — %R THRENERRLMER, SREXHPHRH
AT EHNEEREHET,

PEEIPNRERE T — M ETRE R L SRl X F)RIFIH W T A e,
m N REFUBEE. W EMERNE TN RIRAEDR, AR S B Y S F R SRR

* FAEH (immutable ) — X ANFEMELH AT L% P T REAER. L, AR B4h
BMELL ., EHAH FaiEstring, Integer#MBigIinteger ( WWEI13% )

*HREREN (thread-safe) —— XN HRAYLHE LT E, HEFGH FEHQ YL BN
FFB L B, ST al AR R T, Ko SPER IR 5. S0 36 % A 25 Ty
RHRF 2R —HRIF . WHRORMIT. B T @%FRandon®java, util, Timer.

P ARHHEERE (conditionally thread-safc ) — 1% (K #H CEEM%) GAE Y
BRIk, COLTYRFMA, MTEZIAOREN TR, RILZ4, KBRS
THG - FE (RRGRR) ME. B R RIE SR RN, & P AR
T I I3 5B . i g g - SRR XA T3 Hashtab eflvVector,
TR Citerator ) TR AMEEE -
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c BEHBM ( thread-compatible ) — E BRI ( FRIGEH T, LT TILAH
5 ) FAFRE SR, BeR), R RME G ARSI A . TR
WSS, ilarrayvListfMHAashMap.

« BBITILH (thread-bostile ) — X PTE AL 2 R IFLFRH, WEA4MH
FiL AR P B EN S . SFRM I pRIEA T, P B FETE BN
R, MXEHSHEIRSERmEMNETT 20, HFlavaT kg, £F
Wl EHEEER Y, Sveter.runFinalizersoOnExit R0 v 0. M
CawmERT -

TECE TR AT AR U S B AR RO (R HE U R D 7 R ok 38 )
£, BB R T ORI, B 08 (BAPHERTRSES ) BHEEH By
T, EREEEREEHE B LRSS, Ham i, R P8R ETE -
AL (view), HRAKR PUSE KR —BERTE)G B4R R, LU HAbE T 1
WRTEXA #4N, Hashtable. keysB PN EH KRR,

If there is any danger of another thread modifying this hash table. safely enumerating over
its keys requires that you lock the Hashtable instance prior to calling this method, and
retain the lock until you are finished using the returned Enumerat ion, as demonstrated in

the following code fragment:

(R THEALMEBEANRIER, T4, AT EL2UTTHHATHE, 2EGhA
MAMNF LA HashtableZH, RE-ARFZY, AHHEATTHEDN
Erumeration®ib. T aay RN 55, |

Hashtable h = ...

synchronized (h) {
for {Enumeration e = h_keys(}; e.hasMoreElements{); }
fle.nextElemant());
1

MI3RATEAH Y, HashtableR) LA BA S DX, 8, £ m
WEMEE, W—RH, Java Y AEEMZA & X 2tk m R B e by — s

il © ERH— N AFTGRAH R, XA E ST A AT — A A
o, AR, XRMREMEEMHANN. T EENEP U ERIEAR% (denial-of
service ) M+, T HGE R BRI S e .

/f Demial-of-service attack
synchrenized (importantObject) {

[209]
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Thread.sleep(Integer .MAX_VALUE); // Disable importantObject
}

MR RAR e X AR R 5 T, A ARIIEMER T f FH R (private lock object)
i R g AT 2B

/7 Private lock object idiom - thwarts denial-of-service attack
private Object lock = new Object();

public void fool) {
synchronized(lock) {

}
}

O BB R TR P R T U o X B RARAG 10  BT LSRRI RS ] DL ST bR 41 40 5 04
it B8, ARMHNARL 2L EREYZBXFLL, WHTIBAL K TEN, S
BF T BRI, AU I — 40, SR, 0 Bt A B At ey
LERETLIRZ XTI L

T AR R AE AR50 SIS & + R 1] sk R i BT O (15K ), e 40
& MworkQueue. WRBEMHEMIMAENEME, IFHE0 B LTI T
FF. T AR B 0w AR, B TRTRE S AR T,

MIMSZ, B—TRAM SR TP IR C R LB, BMAK 8, &
HIIME BT A E A, synchroni ze d s I REEEL— 4 R IMR % 21 08,
BRI, M TFARFORBESL, WU RBY N 7% N 5EB AR R T a7,
XM GRBEEIE", RAEREERN. — PRORRT LW RER R T XA 0T
B, BR, MTHEABKRKBE B0 R, T IR IZIE A S 0930 TE 8 o ki e

2100 RBELEME,



e
P
N
2
w hw "
PR
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PRV, SIS, RBEAGSLRET T HANE, MEER (thread
group ). ERFLEMIY HILAE R — MR Bappler CNEIE ) MHLH, SRBU TREMEE. &
MHAEFEHEEIX RS, EMNETEEBE 2 L3 4lava 2V 8 E B BHZ.L 1A
P #R R [CGong99].

BEAR KPR AU IR A B AR IR R {Efal B4 i, 2 e M BURIRIL T f 290l B Wik
R R, BN RFRIEThreadd KR BE BT B AR . HdbE —mgiBthiEl
CREF O, BB ER . BRI, SREIT AR RS HNTRE.

BARRERNE, NRBLEMAMERE, Threaderoup APIEE S, HTHE -
THBREW IS NERINER, HURMMenumerate k. CH— 1T REAS%K, JF AR
ﬁﬁ%ﬁi@ﬁ.Uﬁﬁ%%ﬁ%ﬁﬂ%ﬁcmthmeH%£M~¢%ﬁﬁ$ﬁ@ﬁ
AR, AR, FREBAIXMUEZE, 4854, RETREEE Senumer ate
Tk, dut, BRABHAEHABERCABERIFNGE FEBA. W R5HE LD IE.
enumerate JIEER b BB ST M S AT RO R

TR R FUISIRAMAPIBE ZERINTBRIG . HURIR T RIUE  , IKt fa) B o
RERETE, AR, CIEMIRARBE, EVMATLNHE, RBRARKX BN T,

B, ARADPRE B R L ARMINGE, TSI HLENIF2 I EE B R ARG T
MEFRABRAER - PARDAR, R ZEECT), B9 EIRAERTEL -
FRLARITH - PETEARRBAZEA, B2, HAELE M BEAPHFAThread
TIRGAFER - RARFEESPRTUT - BB F TR ITED, X RELLF 530
FOBUW C IBIEMHAE" FPRE. ST X E SR, $30R0EIULER,

R R R W RN B R BT B — NS B — R T A

ThreadGroup APIAH . HERA P - TRERE ST AEBTH R 5,
ThreadGroup.uncaughtException FE A, “BirHg” W RX A F, B
FEAE Sl R R BN R &, BUENBRIAL ISR BT A R R
WA TR R BL ST, UETRS T, i, P A g B — Ay
MfEEEmaEs.
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mﬁ%&ﬂﬁﬁﬁﬂ 1 ( object serialization ) APL, BHMET —PMHESR, REITREAME
—MNFRW, UEAFTHREBPEHFWENR, "F P YREBE—~TFTHR" KR
A FIG (serializing ) T WRMAB BN EAF 514 (deserializing ). -—H—43F
RBFIA, WEHRETUA-TEEZTHEDNEERE 1B L, NEE
RIS L, HUBRFILA. FAREASIREFRE TIRENEEE (wire-level )
MRFR, HNIavaBean™ R IR G TIFARER K A BB R

(#oek: WHMRBsertatizate |

BRE-NENLHITRFFL, FEERE, REEEHEHPIMA “inplements
Serializable” WAl ERAKRELT, HUEEBFEIH —MHERR. BFERREEHRK
PETRTUSFFIRT .. KRBEREESL£8L, BRAF I LATHEI LN ERTY
FEHAR, EFR LSRR, BRI THEMETAHSATHEEREREEN.

BAXHserializableM{THHBARKHR, — BT RERE, WU “HEXM KD
LR PRBEHAKBER, MWRE—THELIH (Serializable, BAEKFHHHH (R
HERAINH A, serialized form) ERT ENIFHPAPIN—FH, — XN KEBU T
A, BAREALMEXLIIRIFHFILER, RERFRUAE LIS EME4 3%
RIAPI—H, MRBFBERAKET AR LA AENKB K (custom serialized form ), Ti
GEZETRIANFARER, B4, XTEMFILE LB KERBEZLEEYNAE
FRE. BAIER, WRRERTRANFEINRER, BAXEPRENNORRSENE
PISEES 7S HMAPIF—3 4, XARE XA EHTR/ME” TR (RE12
&0, ARIEBK X740 S B8 T B aa UL,

WRARRZT RAMFALEA, FEUBRELEX P ENARER, BLLERLEH
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FHEARAHEE ., FIERAX T ERERA T SIE -8, RISAMMNR R
Pt NETIRAG 2 SRR A . TE B Y 3R AR 00 [ B 5 SR % Rk i ) AL A 3, (A
ChjcotOutputStream.putlieldsflobiectInput Stream. readFields ), X IHE
AfEEly, BEMELTEERE, THEARNBEET —STURETK 97, Wi, Ry
B if A I — DA TR AR AL R, HARRENMAASSIE T HXFEA (W
S5 )o IXEEMUIG SR AR A, MR ESN. T RFAFIEEL i S0 %m
BRG] HRHAHMFALER RS B EALEEL.

JPF LM E A Z BIBE, Fh BRI - T SR 49t — 4532 4 (stream unique
identifier ) B X, @R TP E A S BRAUVID (serial version UID ), 5 -7 FEFIL Y 2
WA — M —47iR S S A R A 4 2 Hserial VersionUID I AL G 5 & final (¥
longhlrh & AMAEE AR MY, B2 RK S H 2005 P HEIER S 2 A AITEIE A2 F .
M4 AR Y M HE A SRR LY LRI IESE . R4S E R
LRI YRR G F R, R T R XA B, BN T — A RAR
ERMTENE. MASTHFNBEAVIDESE L B, 8RR A 5 — 4 1 U
FHIRRAUID, NS ST,

kilserializableFE-MRNE, TN TEIE (bug ) MEBLRBMWTEEME,
HRET, MBEEANESBEROEN,; FOMRE — M55 2 b6 240 2 b
Cextralinguistic mechanism ). XAEHRBIE2 T 8IAMAT N, W REHE TEINRIT A, RFs
i ( deserialization ) B -1 “PARHIH R R HESHBAE G H RS, WY
RFIMEHLH P B X 8498 R4, BTELIRIR 2 5 50 TS W R X — 5 B Akt IR ab
BEERUETA “HEEMASREE R AMATEE”, HFH AR VP BT # BB U iR B IE 71
¥4 st 2o R o B % B 0 P RS I BRIA R RTT F 40 WL 270 5 5 M R B 20 2 2277 5
Mo, ARG SRR I ( LB S6% ).

K Serializablef) E= RN, ME— T LWOFHEANLZT, HLOWXAERMT,
S ATF SRR BBIT RN, REEN A8, BRALATY R TR A TE 3 {E
S, REAERA Y RIFEILT, SEMRN T, EHi ML H R TR <]
PP LR BR < MAR” MIRBUERE R, XA RBITEEL A, 1K L) LA AN AT BE B 1
BIME, RART —dH#EH (binary compatibitity ) LL5F, R0 MM k5 L & A0
( semantic compatibiliry ). HeH] 554 45 % 750 B S A A “TEFI - RFRH 1L AT,
BRETRFE BRI L IS RO T RS, TR 24 kA [ER N
MECBIE S — LM, RE0H)T B3 LTI L, 354 M4 80 Bkl 1L
PR, (H A BE R 2 M AT ik
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THserializableEORR—MRERMA LU ERT, CHILT L R0 414
WS A TR RE SR, 9 LT B K R S A K A
AR FICA-ZERWE, S HlserializableB O HEH T, Wik 4, MPXPHERX
BA TR —THEMF. FHEEEUMEMserializabledll, MALE ST
SerializableffN, MUY EES L EEH, KT, UL THEM B S TH
Serializabl el B, &ML~ MMM B, fREH ERE— T FH AR
HETab . WL, HiipateMBiginteger EEM TR IZEEMSerializable, &
SRR ERWIEME. REFRHTHEHA . I NMLFTM Cthread pool ), —HE i 1%9:
Serializable. Mlava L.4RfTIRARFF . 4 [ —#H+XMLAJavaBeans KAKLE .
Brd, ®f FBeansXKift, dMserializableANJidd ity 1.

ATHERMIGTHIEEZB P LWeerializable, BOMRIZBROLYIBE. NRL
RTXZRM, Wy RITERETHL T EIWERT RSN LR EW R, K54
MTHEZARMBGEN . M, MB— T EAEROEES FEHGL N TSSTE 4
MRS, MAEEBERFAGNESELHTHserializable, BA, HFRAIAKREHE
LU TRBEEY MserializablefEHEE LM,

H-BEME "RELHserializable 17 {13, WM¥P— 451 1% (8 KIGL
ERETIFRLE, BABEST LT FFL FAILFRAT R . Fri, I E A4
St — NFT I . B 28 H M s &R HE WA FERMBFALRRBER . D,
MTARERREHOFATFIUAE, BEZEREM— ) LSRMEHY, LA
BRFURHINTI), BYIT 2 R GRIN BB 80K, (W5 IR A BB ke gy

RO E R A ROL R TR THOEAS S (MB35 ), NN T &7
HREXFRMERE DR —HTE, BE 20X B PR R T LG 5 09 4 8 6 B T
BT PRI T B BRI - RS INAEOP S ST B lihih
PosE PRRORE S, JOLJHE (2o B0 IR R AN 2 ) SRS 2, 3 LA b 1 0 T B

B —RIETT LU AT SR T3 R AG3 B T B4 A M 35 i B [ it sk £ 124 1A
AR BRBEEE XHE— R
public AbstractFoo(int x, int y) { ... }

PRSI T — 2P TS EO0E &%, A PRI, Mk Sy
WHERBEMENES, FH T RERG R LR,
// Nonserializable stateful class allowing serializable subclass

public abstract class AbstractFoo {
private int x, v; // The state
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private boolean initialized = false;
public AbstractFoo{int x, 1nt y¥) { initialize(x, y); }

/**
* This constructor and the following method allow subclass’s

* readObject method to initialize our internal state.
*/
protected AbstractFoo() { }

protected final void initialize(int x, int y) {
if (initialized)
throw new I1legalStateException(
"Already initialized");
this.x = x;
this.y = y;
... // Do anything else the ariginal constructor did
initialized = true;

}
/**

* These methods provide access to dinternal state so it can
* be manually serialized by subclass's writebbject method.
*/
protected final int getX() { return x; }
protected final int getY() { return y; }

/f Must be called by all public instance methods
private void checkInit() throws I1legalStateException {
if (linitiaiized)
throw new I1]ega1StateException(”Uninitia]ized"):
}
... // Remainder omitred

AbstractFoo MBI RIS I B EE T 0 (B T AR Z B2 S0l checkIni . X #EAT
VIgh IR AR B — D 9 T3 00 T 20 47 0 AL S WAV EE . %030 B o] VAR 0] -1 e 2K
T A SR K MBI THE TN Z A R W), WS 1 HE RS BLA R B il iz 2.
O SR F R IR ]

// Serializable subclass of nonserializable stateful class
public class Foo extends AbstractFoo implements Serializable {
private void readObject(ObjectInputStream s)
throws I0Exception, ClassNotFoundExcepticn {
s.defaultReaddbject();

// Manually deserialize and initialize superclass state
int x = s.readInt();

int y = s.readInt(};

initialize{x, y);

}

private void writeObject(ObjectQutputStream 5]
throws IQException {
s.defaultWriteObject();

(33
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// Manually serialize superclass state
s.writeInt{getX{));
s.writelnt(getY());

}

// Constructor does not use any of the fancy mechanism

} public Foo(int x, int y) { super(x, y); }

MR Cinner class ) ( WEI8% ) WIKR L EMserializable, B IRHIFN"
1A MR (synthetic field ) BRI o B 5 4] {enclosing instance ) WS, VL E{RATFE
FUS R IS g R A R 0. R T % jof B 58 P A WIS, TP REL LN
JeiHs S BT B WAL —H . B, AIEREMBAF LR R TR, K. &
A AENTUEMSerial izable,

RIS 2 . ARAEEMserial izabl e RRES . B I RERT —BHHZEMR
2T, B, EMserializableft— MR8 K RE, LAAEETE., MR -4KL
N ORI RS, WEMFBERINDL ., MFEHENEME, £ “RiF rEs
Serializable” & "M TE%Hserializable” BEZMBE— M HERIFHEL
B AT RSB RK. TR FRAG (HFER) FETHoerial izable.
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AN RIERAERTRIF T8, RESEAEE R LR E P AAPIM L
b, BARItHRITNAPL, AR, XEWHERT > "HEBIER" M, Bhi
HEBRGEZH TR EERE. EEBET, XA -fEM8. HE, D%
KEMT serializable, HHEMTHAMTIEEL, I RiGEwRER i 2o
ZFREH, EHRTERNEXTLEHFIHER . AL DB RS, flavaT &5
PUAFENLARLH T XHRAE, [LilEiginteger.,

g% 3 F

HRBFAEERBAFIAEASTAE, WABERSEMHER, BSWIASTFILIE
ABR—TEREENRE, REENATE, BREMEBEL A X RE LA %
. ROk, AELRATRIUEEFEACER SRAT LB AR, %A
W% % BRA M R T A

BRU—NHEARGRE, M- FEMHEERME, B RO AFFHER AL
MEEABE RO BaiFil, RAF LR AME F% R HRa S0, UK
B RLAR A R ELER HABR S B R . R T AT e B R R 1
ARG T — X REN, BRE R RN R a8 0 S0 E R KB,
BRI R B R A T B

MR—AHREHEXRTEATENSENE, WRANFIIAELTHERSEN, i
. T FEEARAGTHE, RIAFIILER RGN,

// Good candidate for default serialized form
public class Name implements Serializable {
/**
* Last name. Must be non-null.
* @serial
*/

private String TastName:;

/#1\-

* First name. Must be non-null.
% @serial
*f

private String firstName;

/i‘(ﬂ
* Middle initial, or "\u@0e@’ if name lacks middle initial.
* @serial
*/

private char middlelnitial;

... // Remainder omitted

}
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MWEBEHMERNE, —TATESFITFRHE (HEEMZ) 478 (&
FHNT G T8 ) NameH W EHIRAS AR IR T E A EH M 7E.

BERBETRARNLEARAEN, BERNAERE T readobject HEMRE
MY FXEMESE, T TNarnelX TEMER, readobiect FETUMHElastName H
firstName EFnullf. FE56 FBMMB[iEiX AL,

ITE. B lastNawe, firstNameHniddletnitial EARER, HEEIHAZA
MR EER . RENY, RERFHEXT —POABAPH, BLXPEREIMLER, ¥
HZRAMAPLE B . Bserial iR S Uflavadoc T H, #4630 5 A TEL) X T
FI R A SR ol

FESXSwane N, BERA MEH, EELRT M FEROK (H2RITEH2
BT “BRAFEAREE DL s 38T MERIY ).

// Awful candidate for default serialized form
public class Stringlist implements Serializable {
private int size = 9;
private Entry head = null;

private static class Entry implements Serializable {
String data;
Entry next;
Entry previous;

}

... // Remainder omitted
}

AEBBELEH, RIERTRT I FHRFES . HEMMEE L FF, TRRFE AR
BB MR BN S, W B PG TS 50 R g !
Cmirror ) # &PEFTEGH , 1 RIX 4T A 2 /) BB 4 s #H

LA HSWERTESTHBBNEARS LRIEHEIIR, 5 0B FILER A
R

CERBRTRMNBZHAPIAAMRAE R ENMNSRT L, A LEOHT S, KB40
Stringlisc.Entry RN T R AAPIN—H0. WMRAAEENEAY, W &%
R, Wstringlist R EEFHRIAMMA, Ho5m 4TG0 &
I SRR AR R FTER A0S, B T B F R X I S BB T
EUSART E XA,

"ERERITENZE, ELHEHT, FIMLEARES CEEFREATY, G
N TIRARBEERR, KRR LB, KMGEFE R S TUR RSB 1, A4l
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MIDFERNEIEL R, WA A, AL, DEDSRET, X
EHUEFYE LR EARE 2w,

cEEHERI OB, FAEEIFRMAX P EEKCRARR, FUTLHEES
M= ERE A (traversal ) S8 . & FWHEH TR, HEnexc | Fl#irmAREE
B

cERNEREY. BURFICLRES N ERIMAT 0B MBI, R+ G R
FMRE, ZEMRERIRSSIEMRES. ARMME R, BRstringlistiifie
F12000 0 E, WAFEU TR e 2 Ra it SRS T RE S kkEH, X
ERORTIVMES, 2oL AL AT AR 4 A< 7702 48 4 T

Hrscringlisck, ARMFEALEATERREE, HFEOTHEDFISHE
H, ARRERERLFRFBNT . S EHHR T scringlis o KAMZHEN, KET
ENWRETHT. FHRstringlistl--MEIUMA, THAFD ) writeobiect
fireadobject, MARLIXFMFFUEN. WEEM— T, Lrans lent BT LR
SEHUBHEI — T BRI PR b 450

// StringList with a reasonable custom serialized form
public ctass Stringlist implements Serializable {
private transient int size = 9;
private transient Entry head = null;

// No longer Serializable!
private static class Entry {
String data;
Entry next;
Entry previous;

}

// Appends the specified string to the 1ist
public void add(String s} { ... }

/*I‘(

* Serialize this <tt>Stringlist</tt> instance.
E
* @serialData The size of the 1ist (the number of strings
* it contains) is emitted (<tt>int</tr>), followed by ail of
* its elements (each a <tt>5tring</tt>}, in the proper
* seguence.
*/
private void writeDbject(ObjectOutputStream s)
throws IOException {
s.defaultWriteObject();
S.writeInt(size);

£/ Write out all elements in the proper ordsr.
for (Entry e = head; e != null; & = e.next)
s.writeObject(e.data);
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private void readObject(CbjectInputStream s)
throws I0OException, ClassNotFoundException {
s.defaul tReadCbject();
int numElements = s.readInt();

// Read in all elements and dinsert them in list

for (int i = @; i < numElements; d++)
add({{String)s.readdbject(});

. // Remainder omitted

}

TE, A stringListi A LE Riransient], Hwriceobject SIEMKIBAT
defaultWritedbiect, readObiect FIEIMHRMHA fdefaultReadobject , MEEF
BRIk pli R transient?), WA, AFERBEMS, 4% HdefaultWriteobject
defaultReadObjecttB AR IFR, BREAETHXHM, BIFATA B FIREE Rtransientts)
#HderaultWriteObject WA MELMFIMEE R, MR K A TEH . X8
BRI AL B 28 A i 4 U B9 & A TR P I i3 eransient ) SE @10, 3¢ HA SRR EE T I R B
A IR — TR A SRR P FFMLE, RSN — A i i
Ma, HWmm S gZEE. WRUMBANreadobiject FEYA T
defaultReadObjectiil, WRIFPEMFHEIEM, i XstreamCorrupted

Txceptionitiy.

HE, RfwriteObject YEEREMN, THALHER, X S5Nane KR AMPN T
FHTRR R AN, SAEHEE LT — M AATHAPL, BUFSILIES . 3 H X A4
APIRDZRE R . ol $t X sfeseria B —HE, 3 AikReserialbatapr® W
Flavadoc ['H, BB UK A HAE X PR M O T .

S LA MR e B, MRV THERE H100FH, MstringList il
WA RYFFIIE A B 5 RTE R I 2 — R 050 ). ZEIRNIee |-, WEERI104 4 K2
MW T, Stringl istBITHARKS S0 LLER AR 515, BIE, BilfAdk /1
ERE I B A AT, (A K, PR BRI s tringLis oY A /ME B SRR R .

WAMFEIEB A FeeringList KRR LB AT, M -FHRE, HRLEYE
IMEE. X PstringList, BUARFERMHBARERIE, HFIHTREAE, METHIL
MEFAME sty ingLi st 9 B4 7 2 BRI S0 BT I, B A9 20k 3 R 908 Bt o
MREEX RV, FFIUERR E a8, B8, RIbEEEMAREZERN T2
AN, RPERIER, BN R T,

B, SEBOENETE. CHYBESE - RANS R A HTENSAE. Bk
— 0 UEET RITRRE AR, RSB HIREY — ER, —BERT, AR
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FIVME B UES A s R, Fhr b, MEER - MIvMEH D, SRR RIEERE
fre -, Mk, A FREOIETE, BREARIFIHLENRRE - MEREMEIR (bug ). X
A A RBETFIPVHER I RIE P P RO &, BAR KR SR HAR%.

TR GEBARFFMEEZ R, HdefaultWiiteobiject B ABEAWE, &
TAREHIEAcransient WA SHWIFFL. A, §— T LEITIC N
transient s BEEL ZGE DX EEMAR il USRS BTN AR . B, HAUTLUREE
Hfh “HARESE" HAEMENY, WHRTRCKBAE, v haEife LS )
IVMBEIR - VGETT" B8, W —Plong AR T — M5 A M ES WAL . ERTH
— MM B A transient 2 BT, E—EERECTHEBRZURSEBREN -84, MEETE
TR -- R EEXWFIMEIEA, BB4 ., KEBECUMIE, 235 51 1 5C M £ 5 BT il N
transicent, R LBHFHAsLringiis IREE,

MR TEEHRANFEFEER, FOEE—FHE 2 B2 Heransient, Wid
1 0 MEREIERIF AL RER, XS B S AL M TR AME ( default value ): AF
Frga AR, BAE N Noull; MHREREL, ZIME V0, 3 Fbooleanhl, BIAY Y
false[JLS, 4.5.5], X H RGP L Miransionth i &2 Wb 4
readObject ik, EHLMAdefaultReadObject, /5 X ®iransienthf 1K & % i 5
SHE (RF565). B—MFRR, R LBGREN S, AF0E vosih HoatEA
Hib#isib.

TERERTHBRFIAER, RBERECRENSITHRILHEFR—BRY
FFSIREAUID (serial version UID ), X BET LLIGBETE 58 A UID B R B 410 R 220808 (R
WS4k ). MH, XFEMO A NSHEREL, MERERMBAWENRAUID, ME
TAEBTTHE 2R — A B R e — RS R AUID,

RAPA=TIPIEAUVIDAER %, RBAHRKLEFENT 85—

private static final Jong serialVersionUID = rundomlLong Value

1R A randomLong Vulue KAt 48 H A H £, EECPE IR LR, TR FiEfr
scrialver DH. IREURT AR — AP E0E, 0E, WRAHEbSE — 80, s
LAY AIARARAR N - - EE R — OB, ARy SHEREREE Cincompatible ).
A AT BB R EFI A UIDEIR], 458 R VARTAR AW SR b 2 )5 . B
WF3En] 28] %1 nvalidCrassExceptioniM&Em

RIS, ARBE A — 4 R MO PR B (L8544 ), T4 B 1% R A
2875010 . R HEBIAR P TITE A B4 & B A AT 5 0B AR SRR, 15
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A A BGAR I FALIE L BN SR — 4 a2 XA X dad & 30 i A X
WA PRRTE A BL R B 2 BT R T — A KM FEAEIB R, BRI 3 B R S E A6t iE) ke
Wil EMSHAFE—F. FURLERTOE R AP EETEH FE—#, REUREERE
e oy, CNLmME kA EBETE, LWHEFMILESMY (serialization
compalibility }. EHEHRBF VR X8 F— 1 E2H0E HERTESS 4G RAMN R RPN,
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(sok: RtNRSoacobtoct R © .

W2AR T — 1P S H BB HEreriod, EO&EW I TRAAGBEEK. %38
1 15 LR s @ BN IR] Jrik Caccessor ) P IRIFHHE NDaceXf R, | HEPE AR R
IR T S O 1B vl Sl

// Immutable class that uses defensive copying

public final class Period {

private final Date start;
private final Date end;

/’*I‘
* @param start the beginning of the period.
* @param end the end of the period; must not precede start.
* @throws IllegalArgument if start is after end.
¥ @throws NullPointer&xception if start or end is null.
*/
pub?ic Period(Date start, Date end) {
this.start = new Date{start.getTime());
this.end = new Date(end.getTime());

if (this.start,compareTo(this.end) > 8)
throw new I1legalArgumentException{start +" > "+ end);

1

public Date start ()} { return (Date) start.clone(); }
public Date end (O { return (Date) end.clone(}; }
public String toString() { return start + " - " + end; }

... // Remainder omitted

}

R B R MR TR . B Breriodd REMBE R C4W & HBH
BiAE, o, ERBANFAMEEARA A RGER (WEBSSE). Wik, HTHxA
KR MEFILE ., MPHRREERAORRLERG AU PN “implement s
Serializable” T, ST, MRMWABZHM £, 32K PEBM AR XL %
7.

T, readobject FEMER b AY T 5 — A F WS R, 10F H A5
BOf, ERERFARSNESEAN. I HERRLARE TR NGRS (B2
R, FHOEAR B SEETHREN (WH245 ), FHM,. readobject FU T
HRXH W MBreadobiect T AERMAKFEZ—, A, A FHEERDE, ¥HE7m L
TRMFI R EAT A L4 R

A, readObject B—4 “HFWHIENE S5 W EME . FIEEWH
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FIRES T, FHRAXE R, W— 78 EE SN S @ aE T L A AT
BE, Ymy PALBENFETRMAMEKE, readObijectEMWNES TR EMRIIER
A A, XEFR M A T, BRI ErerioaBHBE M ET “implenents
Serializable"”, M4, XN ATEMBT I ). Wrer iodLH S RANRFHF
( LTt b A i B R B ).

public class BogusPeriod {

// Byte stream could not have come from real Period instance
private static final byte[] serializedForm = new byte[] {
(byte)dxac, {byte)oxed, ©@x86, 0x05, 0x73, 9x72, 0x00, Ox06,
x589, Bx65, Bx72, Ox69, Oxbf, Oxb64, Bx40, Ox7e, (byte)Oxf8,
@x2b, Bxaf, Ox46, (byte)dxcd, (byte)dxfd, Bx0Z, 0x00, 8x02,
Bx4c, Bx8@, Ox03, Ox65, Oxbe, Bxb4, Ox74, BxB0, Ox10, Ox4c,
dxba, @x61l, Ox76, ©@x6l, Ox2f, Ox75, Ox74, Ox69, @x6c, Ox2F,
Ox44, Axbl, Ox74, Bxb65, ©x3b, Oxdc, OxBO, Ox05, @x73, Ox74,
Ox61, Ox72, Ox74, Ox71, Bx98, Ox7e, BxPO, OxP1, Ox78, Bx70,
Ox73, Bx72, 8x00, OxQe, Oxba, Ox6l, Ox76, BxBl, Ox2e, @x75,
0x74, Ox69, Oxbc, Ox2e, Ox4d, Bx61, Ox74, Bx65, OX68, Oxba,
(byte)@x81l, 0x01l, Gx4b, 0x59, Ox74, Bx19, 9x03, 0x00, Ox00,
ax78, Ox70, Ox77, OxB8, Ox00, 0xPD, OxBA, Ox66, (byte)dxdf,
@xbe, @xle, Ox80, Ox78, Gx73, Ox7i, Ox00, Ox7e, Ox09, B8x83,
Ox77, OxB8, Bx00, O0x00, 9x09d, (byte)dxds, Bx17, 8x69, 08x22,
6x09, Ox78 };

public static void main(String[] args) {
Period p = (Period) deserialize(serializedForm);
System.out.printIn(p);

]

// Returns the object with the specified serialized form
public static Object deserializelbyte[] sf) {
try {
InputStream is = new ByteArrayInputStream(sf);
DbjectInputStream ois = new ObjectInputStream(is):
return ois.readObject();
} catch (Exception e) {
throw new IllegalArgumentException(e.toString());
H

ﬁfﬁ%@]ﬁﬁﬂ,seria]izedFormFl’:Ibyteﬁ?ﬂﬁ%"ﬁ%ﬂ#?tEW: B ¥ — T IE R
PeriodSr BT IFIIML, RIBHEE RBHMNTHE EIETHE. M FRANETR S, 2
WM IHAER, HURRBRE A0, HiTLE (Java™ Object Serialization
Specification ) [Serialization, 6] & $I47 % /41 (F Wi L MO IBIE B, WBRKETF X/
B, E2fTOE “Fri Jan 01 12:00:00 PST 1999 - Sun Jan 01 12:00:60
PST 19847, XFEHAMIEPeriod Bl — 4] FERILa 2 B4 78 1) 0T RE 6 & 101 i
REBHZMHNETHSE . HTRERXA RS, Al hperiovaftt— 4 readobject )
B, BFEEARHdefaul tReadobiect, RIe AT B MM a0 a e,
AR, Mﬂreadobjectﬁ&mtﬂ-*/f“lnvalidObjectExceptionﬁ'ﬁi‘, fdi
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By M R GRS LAR S g A

private void readObject(ObjectInputStream s)
throws I0Exception, ClassNotFoundException {

s.defaultReadObject();

// Check that our invariants are satisfied
if {start.compareTo(end) > &)
throw new InvalidObjectException(start +" after "+ end);

REXFMET G EHF RN LM reriodZfE, B, XHARBRES
T MRS BB, W D - FER, BHOE— T A rer iod TR ThHERY
WL AT, DI Per 1odsC BN TR BUE W AR B H S . RISH E R
RIGIRL, fEmPeriod d B &)W 4 AT Dat e b, WiHEFHFMObjectInputStreami
EBveriodS W, ABRERMNALETAA "EERMOSSS M. Xt Q3 RHEBY
T HAEB I per 1oaxf SN I RA Date TS FIRATS ., M MF X ®Darce L fl, W
LA A AR Ereriod Y, T RIFAER T XA T,

public class MutablePeriod {
// A pariod instance
public final Period period;

// period's start field, to which we shouldn't have access
public ¥inal Date start;

// period's end Field, to which we shouldn't have access
public final Date end;

public MutablePeriod() {
try {
ByteArrayQutputStream bos =
new ByteArrayOutputStream();
ObjectOutputStream out =
new ObjectOutputStream(bos):

// Serialize a valid Period instance
out.writeObject(new Period(new Date()}, new Date{)));

/*
* Append rogue “previous object refs" for internal
* Date fields in Period. For details, see "Java
* Object Serialization Specification,” Section 6.4.
"
/
byte[] ref = { 9x71, &, @x7e, &, 5 }; // Ref #5
bos.write{ref); // The start field
ref[4] = 4; // Ref # 4
bos.write(ref); // The end field

// Deserialize Periad and "stolen" Date references
ObjectInputStream in = new OhjectInputStream(
new ByteArrayInputStream(bos.toByteArray()});

period = (Period) in.readObject(};
start = (Date} in.readObject(};
end = (Date) in.readObject();



} catch (Exception e) { ‘
throw new RuntimeException(e.toString(}J;

1
}

e {7 FIAFLT, TLLE Sl R EOE -

public static void main{String[] args) {
MutablePeriod mp = new MutablePeriod{);

Period p = mp.pericd;
Date pEnd = mp.end;

// Let's turn back the clock
pEnd _setYear(78);
System.out.printin(p);

// Bring back the 6@'s!

pEnd.setYear(69);

System.out.printin(p);
i

BT RIT, PEAIT & L4,

Wed Mar 07 23:30:01 PST 2801 - Tue Mar 07 23:30:01 PST 1978

Wed Mar ©7 23:30:01 PST 2001 - Fri Mar @7 23:38:81 PST 1969

BAreriod KRB CI@ZIE, CMLAKRRITRE B AR, L S0 R 4% B 1 1y
RRAL AR TR, — B HEB T — DT E MW reriodTThl, il U435 6114 i#
BT "REVMKE T reriodM MM M%, MIMEME KAGE. XIEASM, Sh
o AR RB L AR E T Sy ingB4ETEM,

R T, Periodireadobiect kI A SO R BRI I, L4
HEEEFINLHHEE, XTELPFRZATHNRI A, UEBMEES TR %3
H, USRERRFPEEN, ZREBEEM, Hit, 4F8 -S0FabmEm 5k, o
%E@ﬁ?%ﬁ%ﬂ@ﬁﬂ,%Q&E%mmmmembﬁ¢.ﬁﬂ@ﬂﬁ%ﬁﬁﬁﬁﬁm
PEB UL, FPiifireadobiect SETUM{Rrer odNAR B RS ZRMWE, I EH 6
FE ] T

private void readObject{ObjectInputStream s)

throws IOException, ClassNotFoundException {
s.defaultReadObject(};

// Defensively copy our mutable components
start = new Date({start.getTime()}:
end = new Date(end.getTime());

// Check that our invariants are satisfied
if (start.compareTo(end) > @)
throw new InvalidObjectException(start +" after "+ end);
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B, RPN 4R A2 AT TN, nitl, FAlRAENNDateMclone FiE
FPATRIF L. WA TR reriod & ELEN (H245 ). HBETE
B, XfFfinallh, RPAELREANGERN. T HHreadobiect Fik, ENTLHEH
start Flenal MM IEfinal iy, ZIEMRAEN, HAREE, XEMATILEY BB, 07
BA#HMreadobiect i, HFEM MrstartMendMrina l BHRAZ )G,
MutablePer ioddSHEAHAR. WM. LEMBHIEIF S/ X EdE .

Thu Mar @8 @0:83:45 PST 2001 - Thu Mar 08 80:03:45 PST 20p1

Thu Mar @8 00:83:45 PST 2001 - Thu Mar QB 980:03:45 PST 2001

H—Rma “AE" Ml WTRIFA R ERANrcadobject LR 6 vl LIBEHET .
PRI W A AENAS RS, EBEXN iS5 N - N tansientdy
W, HHARBHEMELY 4, BLEEERBT RN ———RED2RAE5
WIRREX Pl B ARENE R, Bahmn RN — B L 8ireadobiect ik, FUTH
B A TR BT E R TE B SR R e 4 0L

Y JEfinal ) T FFHIILRTE, TEreadobiect Jy B FHA G o $2 RE 4 HAR S A e 77
readObject AV LIERAF s G M HF ik, LR TR ERILREEENE Al (1
FISH - WMRBETRARAN, HEEIFEEES T, DRSS 87 5 T R0RE
WPk Zz AT fciddr. RRERITRES KM

UMEZ, A% S readobject IEMETE, HREBEXEE. MTAHRT — MO
MR, TRBHEERE AR THR, EHLHAEE — P HRMEE, TEME
ENTHE—ERE T EOHEAACZGREH, BREEREHNEFP, XEH rgii
PRI, EHE, Fra i BIa 4 o 8ER 4 0 bR FIREE I T B 5 SR Al 6B =
K. THUBENEASE AR HFEMBHE M readob ec U 7 i b i 81 1
SN

ARG ISR A RAT I, R R R S AT R TR PR
W FEEEMEAUGFHRBE TR 550,

CNTEAAREKMTRE, —FERBEARFELEHE, WERAH LW, Wi —
TInvalidObjectExceptioni¥. IR T S E KR A AT P MR 1
Zhi.

CHMEENFGEFRIFFZE, BAURK L FELE RN, )5 EH
Objectinputvalidation® A, X FRIENMHECSEY M F-BH7EH, 18
AT (The Java Class Libraries, Second Edition, Volumn 1} [Chan98, p. 1256 rh 42 5]
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~- B R
s TigAt HiEL M WA A, AR E P el SO S ik,

readResolve SEATATRE# AR BN E N rzadobiect Ailk . BS7THEEINEXR
BICAE.
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F2%VR 1 Singletont®R,, FHLHH T AT MsingletonZEM R B . X 2PR$] 1 X HH
i EREATI], DAMR A H A — R e g

public class Elvis {
public static final Elwvis INSTANCE = new £lvis();

private Elvis() {

1

// Remainder omitted

EAER2%FRAN, MPEXPEGERDILET “inplements Serializable”
FH, WAEMAFRE—singleton. KiGHEGER T BIANFFLER, A A E XAYF
M (RESSR), MEEXR: URERATRET B readobiect e (WH56
%) LK. - readobject Hik, FERBRGTRMIAY, THLEER - FHEK
X, XTFBKPRRFRENG LA DR TH, EI2RITHEZN, BARS -
] 5|4k fsingleton2 B AN FT BEHY .

FL2RATEA S, BREREFHEEINT readreso1vet¥t[Serialization, 3.6]. %+
—TIEEMRFIHEN R, MREMEELT —PreadresolvelriE, F AT AL
LHH, MLERFINZE, BORMR Fireadresolve FERSHIEA., R, &
HHRERRTIVHBERE, TR THARHME ., EXMEEN%E LR E R, &
MR RN ALFERRRE: LHFEX N HSERTES B, 7 HR k5% E ik 22
Bl eop

MEElvisRETLHSerializablel I, M Tl readresolve FIEE URIEEH
singleton/B 1%

private Object readResolve() throws ObjectStreamException {
/{ Return the one true Elvis and let the garbage collector
// take care of the Elvis impersonator.
return INSTANCE;

1

BT IR MR B UL 8% S, AT B R (] 2 6 KB KB B IR S A E L v s s
KB, W, ElvisEMBFINLB R A BEQ S TSRARE; FiA 695 68507
BRI M transient¥ . XFEE RUEH FELvis, [R) ¢ 38 FH F BT A B singleton ¥ 42 .
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readResolve A XA AN Fsingleton K2 HER, MAXN FRAEHMAFEH L8
71 Cinstance-controlied ) EHRDWE, XALHZFENROT - NTHTFRELPRELHFE
B (rypesafe enum ) { WH21% ), EfireadResolve HiL LR L HIE SR EEBNM
MM H) ( canonical instance ). ALK, MBRREARSHITFVILHLERELSNEN .
HEZRIPMMERE, BLBEZIETREHFE - readresolveFik,

readResolve FEMNE 1T HRER, BB EESeEPEIUMTBRE, EHEHHE
readObject TEAMN—HETHEREE, EXBFTEd, FHHBE KR EREREER
#Areadobject HEP R T, TR GAH 1 KRB AR ERRPEEN . o
RERTROANFEFEE L, Bareadobject HER ST LIKEN. EAES6E T8
AR, XEREEHNE TR R R, 5, X HERE RSl AL Y 3 i
EZRARGOKESRSHEAFTEHHRE A, ERMXREFEREB AR - LH R
ERBBEBRST d, RETHNARERYE,

REARMRRZLET, CEEBEBRTREIMEIEDESAEZOES, ATee
ER CEE-TERNTFARZNGEENARENS” BATHEE. HTEXHERE N
REM, THHreadResolve AET LB ARKBES6 £ reriod T HEIRI 1
readobject F:.

// The defensive readResolve fdiom

private Object readResolve() throws ObjectStreamException {

return new Period(start, end);
}

METRSeFTHBNBEH AL T, BreadResolve S EEN AT LI MBI, fiPH
HireadResolve MR 5 R MM readobiect FER A LA T4, ERXE AR M
(mechanical ) WA . BRIE—DERTFHE, R LFERIZEINGH KM, EERR LW
i, EREREEARNMY, HWAGRTTU L. B, EHERT HR TR
finalsg 9 A A FR#”

RERYFHreadResolve MAHRER ZHEH, ERCEBANEE, © &AL
RIET . ENES THEAFOIASRNE, WFETEL, XFL0EMHE, AR ENEER
finalt) (WHI3R ). RFEAM— P REBRAR, CBE0ORE TR FEIILIOEeE. Hyy
ERUWE—TES TR . EROIUB L, SRIPHEreadobiect T, Periocd®
BIE TSI A8 T R 241 %

readResolve JEM A iFiEHM (accessibility } BIERBEN. WE G readresolve
FEBAE - finald, fimsingleton't, BEAEMIARBA . MRREreadResol vedy
BB — A finalZoh, R0 AEAFRE B TWT . NRTRAEE, WA CHTE
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RATLmTE. nRE2ORMAN, MAeFREMTR TMEANTEL, WREEZHE
PHRELEN, BAEMERTHRARRNE R FEETE. W readresolveFikRZ R
PR ELAMN, FHEMTFIFRALTE, s, RE-ITTFRIFABTFHL, BAER
BANTIRETRESI, RESTE -PRIFER, XAGEHARREENLEF .

bo-B SRR EHE R T X AR R ITHARN L. readResolve FEWRELEBRMBF M
MreadOobject k", MEMMENreadresolve ik Efinalf], B4 T EHFRIML
EHIENHRFIME. MR BE N readresolve TEL TN SE, WFEH-CXTEEL
—PHFEHEE, FHERM— 2R,

BIEZ, LTitfsingleton, aEHMBEH T (instance-controlled ) l’f’]ﬂ& PR o i
MreadResolve ARG “LH-#H0L9%E (instance-control invariant ) o MATEF,
readResolveF il readObject FEM - B L [‘.ﬁ?’ﬁﬁwlﬁgﬁlﬁﬁ—“‘“$j&Lﬂg /N
AEET o W FMEE L@ RMEM S, readRosolvel bk NP #HH
readOblect 7R -FEICIER, dRESEHM.
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access control U7 () 42 i
accessibility ] i )
accessor method Yila) 77 ik
adapter pattern AL
anonymous class BEEE
antipattern R AR

API ( Application Programming Interface ) WHERBED
API element . APITTE
array ¥
assertion W&

binary compatibility ZHERIFEFEE
callback [ea] 3]

caltback framework PRERE
checked exception BRANREE
class %

client FF

clone LR
comparator HO B 8%
composition &

concrete strategy Afgeg
constant interface HEREN
copy constructor & 0 M R L
custom serialized form B X F3 4L
decorator pattern decoratorfi 7
default access BRIy 5]
default constructor B IATE 1 R
defensive copy Lo I
delegation =
deserializing B3 ik
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design pattern
discriminated union
doc comment
documentation comment
double-check idiom
encapsulation
enclosing instance
enumerated type
exception

exception chaining
exception translation
exported API

exiend

failure atomicity
field

finalizer guardian
forwarding
forwarding method
function object
function peinter
general contract
HTML validity checker
idiom

immutable
implement
implementation
implementation inheritance
information hiding
inheritance

inner class

integral constant
interface

interface inheritance

Java Cryptography Extension

B
IERin) i3y
THER
AR

H A
i

S B S B
AR

SR

BEHE
BRI

S HEYAPI

VR
KW

i,
KHEREFIE
2

HRFE
AT R
R &
ABRYE
HTMLE it 5 2 2%
A (0 ik, B
FE AT AR HY

S (R igshiE )
LW (AMAE)
3Gk K

17 B R

3

e
BT &

#0

tEJRE T3
Java M A GH B, RRICE
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lazy initialization
liveaess failure
local class

meniber

member class
member interface
memory footprint
memory model
method

mixin

module

mutator

naming convention
native method
native pbject
nested class
nonstatic member class
object

object pool

object serialization
obsolete reference
open call

overtoad

override
package-private
performance model
postcondition
precondition
precondition violation
primitive

private

public

redundant field

reference type

HEYI ML
N
SR

Al

ERAEN

A AnE: 30
P47 o A
MR AL
ik

s it
15
SR B R A
n & Rl

72 H
AW F
S
FRERR%
0P

Pop- 3!

X B FEFIE
A #5 A

I HOR
g3

T
RAERA
PERERRE R
EB&EH
42 % F
Giifcakiy
RARMEIEN, BELA
AR
AR
3
EINE-¥)
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reflection

register

rounding mode
run-time exception
safe language

safety

semantic compatibility
self-use

serial version UID
serialized form
serializing

service provider framework
signature

singleton patiern
skeletal implementation
Stack trace

state transition

static factory method
static member class
storage pool

strategy interface
strategy pattern
stream unique identifier
subclassing

summary description
synthetic field

thread group

thread safety
thread-compatible
thread-safe

top-level class
typesafe enum class
typesafe enum pattern

unchecked exception

Ao 15 B

EM

& A
BiTERE
E2MEE
H2

B $25¢3
B (1)
A A UID
Fr 34T

¥ 31 {¢,

IR % R EHIESR
-4
singleton & 1,
HFHRLH
ik
RERE
BETI bt
BENRRA%
i
3o s; 3
REHE A
AT - FRIA T
TEA
BEEE

7 IR

4
SBRELH
LERAM
RBERLH
=3

AR 2R
KRR R
RELBEH R
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unintentional object retention
utility class

value class

value type

view

visitor pattern

wrapper class

T ERH X RAIRTF
THHE
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e

i
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adapter, 86, 92
adding an aspect, 31
antipattern
busy-wait, 204
constant interface, 89
discriminated union, 100
double-check idiom for lazy initialization,
193
empty catch block, 187
exception for loop control, 169
excessive siring concatenation, 155
tloating peint for monetary calculation, 149
tnt enum, 104
null as substitute for zero-length array,
134-135

serializable class designed for extension, 215

seriatizable inner class, 217
string overuse, 152
unsyrchronized concurrent access, 189-195

array printing, 147

B

busy-wait (antipattern), 204

C

capability, 153

class designed for inheritance, 78-83
class hierarchy, 101-103

clone, 45-52

collection iteration, 142
compareTo, 55-57

constant interface {(antipatrern), 89
constant utility class, 90
cooperative thread termination, 192
copy constructor. 51

D

decorator, 75

defensive copy, 122-125

defensive readQbject, 224-229

defensive readResolve, 231

discriminated union (antipatiern), 100

dec comment, 136—139

double-check idiom for lazy initialization
{antipatiern), 193

E

eliminating self-use, 83

empty caich block (antipatzern), 187
encapsutated structure class, 98

equals, 32

exception chaining, 179

exception for loop control (antipattern), 169
exception transiation, 178

excessive string concatenation (antipatiern),
155

exphicit serial version UID, 223
explicit termination method, 21-22

F

fuilure-capture, 183-184

finalizer chaining, 23

finalizer guardian, 23

floating point for monetary calculation
(antipatiern), 149

function object, 115, 127

H

hashCode, 38

I

immutable class, 63
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initialize-on-demand holder class, 194
int enum (antipattern), 104

int enum, bit-flag variant of, 112
interface as type, 156

iteration, collection, 142

iteration, high-performance list, 143

L

list iteration, high-performance, 143

M

mixin inlerface, 84

N

nonhierarchical type framework, 84

noninstantiability enforcement, 12

nonserializable stateful class allowing
serializable subclass, 216

null as substitute for zero-length array
(antipattern), 134-135

0

open call, 198
override-prevention meathod, 110
| o

parameter check, 119~121
private Iock object, 210
provider framework, 8

R
readObject, defensive, 224-229
readResoive, defensive, 231

reflective instantiation with interface access,

159

S

safe array access, 62

self-use elimination, 83

serializable class designed for extension
{(antipattern), 215

senalizable inner class (antipattern), 217

simulated multiple inheritance, 87
singleton, 10-11

skeletal implementation, 85
state-testing method, 170, 175

static factory method, 5-9
strategy, 115

213

string concatenation, excessive (antipatiern),

155
string overuse (anfipattern). 152

T

toString, 42-44

typesafe enum, 105
behaviors attached to constants of, 108
otdinal-based, 106
senializable, extensible, 111

U

unsynchronized concurrent access
(antipattern), 189—195
utility class, 12

W

wait loop, 201
wrapper class, 74
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abstract classes
adding an aspect to, 31
as replacement for discriminated union, 101
designing for inkeritance, 82
evolution of, vs. interfaces, 88
examples
adding behaviors to typesafe enum, 108
replacement for discriminated urdon, 101
skeletal implementation, 87
static member class, 94
for adding behaviors to typesafe enum, 108
for service provider framework, 8
for skeletal implementations, 82, 85
noninstantiability and, 12
vs. interfaces, 84-88
access control, 60
access levels, 3
method overriding and, 6]
of classes and interfaces, 60
of constants, 61
of members, 60
of static member classes, 91
readResolve and, 232
accessor methods, 98
defensive copies and, 63, 124
examples
defensive copies, 124
immutability, 64
for failure-capture information, 173, 184
for information returned by toString, 44
for lower-level exception, 179
immutability and, 63
naming conventions for, 167
vs. public fields, 98-99, 1063
alien methods, 196
deadlock and, 196-199

S|

example, 197
safety failures and, 199
anonymous classes, 91, 93-94
as concrete sirategy classes, 116
as function objects, 127
examples
finahizer guardian, 23
in adapters, 86
in typesafe enums, 94, 108
finalizer guardian and, 23
in adapters, 86
in typesafe enums, 108
limitations of, 93
uses of, 93
AP
See exported API
API design
exceptions and, 170, 172
perfermance consequences of, 163
API elements, 4
documenting, 136-139
arrays, 3
defensive copying of, 62, 125
in public fields as security holes, 62
nonzero-length and mutability, 62, 125
zero-length and immutability, 134
zero-length vs. null as return value, 134-135
assertions, and parameter checking, 120
atomic data, 190
synchronization and, 190192
auxiliary class, 91

B

base classes, 157

BigDecimal, for monetary calculations,
149-151

binary compatibility, 215



bounded buffers, 202
busy-wait, 204

C

caltback frameworks, 75
callbacks, 73, 115
canonical form, 34
Chapser, 1
checked exceptions, 172
accessor methods in, 173, 184
avoiding unnecessary use of, 174-175
documenting, 181
failure atomicity and, 185
ignoring, 187
purpose of, 172
transforming into unchecked exception, 175
class hierarchies, 84
as replacement for discriminated unions,
100-103
combinatorial exploston of, 85
class-based frameworks, 157
classes, 3, 50-95
access levels of, 60
anonymous
See anonymous classes
as replacement for C enums, 104-114
as replacement for C structs, 97-99
as replacement for function pointers, 115-
117
base, 157
designing for inheritance, 79-83
documenting, 136, 138
for inheritance, 78-79
thread safety of, 208-210
helpers, for shortening parameter lists, 127
hierarchies as replacement for discriminated
unions, 100-103
immutable
See immutability
instance, 3
levels of thread safety for, 208-209
member classes, 3
members, 3
minimizing accessibility of, 59-62
naming conventions for, 165-166
singletons
See singletons

£ § 205

stateful, 216
stateless, 115
unrelated, 55, 92, 13
utilicy

See utidity classes

clients, 3
clone, 25, 45-52

as 4 constructor, 48
as another constructor, 81
copy constructor as alternative to, 51-52
defensive copies and, 62, 123124, 228
examples
detensive copies, 62, 124, 224
implementing, 46, 48, 49
general contract of, 45-46
immutable objects and, 66
incompatibility with final fields, 48
nonfinal methods and, 50, §1
references to mutable objects and, 47-50

Cloneable interface, 45

alteratives to, 51-52
behavior of, 45
designing for inheritance and, 81
examples, 48, 49
mstructions for implementing, 51
purpose of, 43

combinatorial explosion, 85

companion classes, mutable, 67

Comparable interface, 53-57
Comparator
anonymous classes and, 93
class, 56, 115
examples, 93, 115, 116, 117
mnstance, 93
interface, 116
comparefo, 25, 53
consistent or inconsistent with equals, 55
differences from equals, 54
examples, 56, 57, 106, 226
overloading in, 132
use of, 14
using, 122, 123, 150, 224, 228
general contract for, 53-55
instructions for writing, 55-57
composition, 8, 73
favor over inheritance, 71-77
congcrete strategy, 115
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concurrency cooperative thread termination, 192
documenting method behavior for, 208-210 copy constructor, 51, 66
fine-grained synchronization and, 200 custom serialized form, 213, 218-223
imcreasing for testing, 207 example, 220
open ¢alls and, 199 transient fields and, 223
utilities to simplify multithreaded
programming, 148, 189 D
conditionally thread-safe, 208 data consistency
demal-of-service attack and, 210 maintaining in face of failure, 185-186
documenting, 209 synchronization, 189195
documenting tock object for, 210 unreliable resources and, 34
comsistency requirement deadlock, avoiding, 196, 199
in equa’ls contract, 26, 32 default access, 3, 60

in hashCode contract, 36

consistency, data
See data consistency

default constructor, 12
defaunlt serialized form
criteria for accepting, 218

consistent with equals, 535 disadvantages of, 220
constant interface, 89 initial values of transient fields and, 223
constani utility class, 90 transient modifier and, 220
constants defauléReadObject

accessibility of, 61 examples, 217, 221, 226, 228

data types of, 61 transient fieids and, 221, 223

in interfaces, 89-90 defaultWriteObject

in typesafe enurns, 104-114 examples, 217, 221

naming convention for, 166 transient fields and, 221, 222
constructor, 3 defensive copy, 122-125

calling overridable methods in, 80 clone and, 123, 124. 228

cione asa, 48 deserialization and, 228

copy, 51, 66 immutable objects and, 66

defanlt, 12 of array, 125

defensive copying and, 123 of mutable input parameters, 123-124

deseriatization as a, 214 of mutable internal fields, 124

documenting self-use, 78 readObject and, 228

enforcing noninstantiability with, 12 readResolve as alternative to, 231

enforcing singleton property with, 1011 vs. object reuse, 16

establishing invariants, 635, 70 degenerate class, 98

examples
enforcing noninstantiability, 12
for typesafe enums, 105
in immuiable classes, 122, 123
in singletons, 10
use of overnidable methods in, 80
for typesafe enums, 105, 109
overleading, 130

parameteriess, 12, 215
readObject as a, 224 discriminated unions, {00

replacing with static factory, 5-9 class hierarchies as replacement for,
signature of, & 106-103

delegation, 75
denial-of-service attack, 210
deserialization, 213-232
as a constructor, 214
preventing completion of, 226
singletons and, 11
typesafe enums and, 107
detail message, 183



distinguished return value, vs. state-testing
method, 171
doc comments, 136
documentation, 136-139
@paramtag, 136, 137
@return tag, 137
@sarial tag, 219
@serialData tag, 222
@throws tag, 119, 136, 137, 181
for inheritance, 78-79
for serialized fields, 219
HTML in Javadoc, 137
inkeritance of doc comments, 139
Javadoc, 136-139
links to architectere documents from Javadoc
output, [39
moving descriptions of common exceptions
to class comment, 182
of an object’s state after an exception, 186
of conditionat thread safety, 209
of exceptions, 181-182
of methods, 136
of parameter restrictions, 119
of postconditions, 136
of preconditions, 136, 181
of required locks, 209, 210
of return value of toString, 42
of self-use of overridable methods, 78, 82
of side effects, 136
of thread safety, 136, 208-21{0
of transfer of control, 125
of writeObject for seriahzation, 222
summary description in, 138
synchronized modifier and, 208§
documentation comments, 136
double, when to avoid, 149-151
double-check idiom, 193, 193-195

E

encapsulated structure class, 98
enicapsulation, 59, 97
broken by inheritance, 71
data fields and, 98
enclosing instance, 91
anonymous clusses and, 93
finalizer guardian and, 23
tocal class and, 94
nonstatic member class and, 91

serialization and, 217

anum, classes as replacement for, 104114
equals, 25-35

accidental overloading of, 35
canonical forms and, 34
examples

accidental overloading, 35

as ynsupported operation, 26

for typesafe enums, 110

forwarding, 132

general contract and, 32

general contract of, 28, 31, 32, 87

preventing overriding, 111

violation of general contract, 27, 29, 30
extending an abstract class and, 31
extending an instantiable class and, 30
general contract for, 26-32
how to write, 32
method-forwarding and, 132
overriding hashCode and, 34, 36-41
typesafe enoms and, 26, 110
anreliable resources and, 34
when to gverride, 25-26

errors, 172
examples

A.B,C 129
AbstractFog, 216
AbstractMapEntry, 87
anonymous inner class, 93
BogusPeriod, 225
Calculator, 94
CaseInsensitiveString, 27
Circle, 14
CoVlectionClassifier, 128
ColorPoint, 29, 31
Comparator, 116
Complex, 64, 68
DeadlockQueue, 198
Degree, 138
DisplayQueue, 197
Elvis, 1D, 230
Entry, 48, 49, 219, 221
Extendeddperation, 112
Foo
finalizer guardian, 23
provider framework, 8
serializable subclass of nonsenalizable
class, 217
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FooHalder, 194

HashTable, 48, 49

Host, 117

InstrumentedHashSet, 71

InstrumentedSet, 74

Key, 153

MutablePeriod, 226

Mylterator 92

MySet, 92

Name, 218

Operation, 94, 108, 111

Overriding, 129

Period, 122, 224

Person, 13, 14

PhoneNumber, 36

PhysicalConstants, 89, 90

PtayingCard, 104

Point, 29,98

Rectangle, 141

Shape, 101

Singer, 84

SingerSongwriter, 85

SongWriter, 85

Square, 102

Stack, 17, 47

S5toppableThread, 191, 192

StringlLengthComparator, 115, 116

Stringkist, 219,220

StrLenCmp, 117

Sub, 81

Suit, 105, 106

Super, 80

ThreadlLocal, 153, 154

UtilityClass, 12

WaitQueuePerf, 206

WordList, 53

WorkerThread, 197, 198, 205

WorkQueue, 196, 204
exception chaining, 178
exception translation, 121, 178
exceptions, 169-187

avoidance of, 174-175, 180

chaining of, 178

checked vs. run-time, 172-173

commonly used, 119, 177

control flow and, 170

defining methods on, 173

detail messages for, 183-184

documentation of, 181-182
as part of method documentation, 136, 137
tailure-capture information and, 183
favor standard, 176177
for exceptional conditions only, 169-171
handling with
ThreadGroup . uncaughtException,
21]
ignoring, 187
performance and, 170
purpose of
checked, 172
run-time, 172
transforming checked inlo unchecked, 175
translation, 121
translation of, 178
uncaught, during finalization, 21
explicit termination method, 21-22
exported APL 3
access levels and, 60
constant interface pattern and, 89
documentation comments and, 139
member classes and, 93
serialization and, 213
synchronized modifier and, 208
extension, 3
Cloneable interface and, 81
of class hierarchies, 102
of classes, 71, 82
appropriateness, 76
clone and, 46
compareTo and, 53
equals and, 30
immutability and, 67
private constructors and, 68
Serializable interface and, 81
of interfaces, 85
of skeletal implementations, 86
of typesafe enums, 109
Serializable interface and, 215
extralinguistic mechanisms
cloning, 45
native methods, 161
reflection, 158
serialization, 214

F
fatlure atomicity, 121, 185-186
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fields, 3
access levels of, 60
clone and, 47
compareTo and, 56
constant, 61
constant inmerface patiern and, 89
default values of, 223
defensive copies of, 124
documenting, 136, 138, 219
encapsulation and, 98
equals and, 33
exposing, 61, 98
final
See final fields
hashCode method and, 38
immutability and, 63
interface types and, 156
naming conventions for, 166, 167
protected, 79
public, 61
redundant, 34, 39
reflection and, 158
serialization and, 223
stateless classes and, 115
synthetic, 217
thread safety and, 61
transient
See transient fields
final fields
constant interface pattern and, 89
constants and, 61, 166
incompatibility with clone, 4§
incompatibility with defensive copy in
readObject, 228
readResolve and, 231
references 1o murable objects and, 61
to implement singletons, 10
typesafe enums and, 105
finalizer chaining, 22
finatizer guardian, 23
finalizers, 20-24
chaining of, 22
critical persistent state and, 21
execution time, 20
uses for, 22
vs. explicit termination method, 2122
fine-grained synchronization, 200

Float, compareTo inconsistent with equals,

35
float, when to avoid, 149151
for loop, prefer to while loop, 142
forwarding, 73

to private extension of skeletal

implementaticn, 86

forwarding methods, 73

ensuring consistent behavior in overloaded

methods, 132

example, 74

in wrapper classes, 75, 200

object composition and, 73
frameworks

callback, 75

class-based, 157

Collectiens Framework, 147

interface-based, 7

nonhierarchical type, 84

object serialization, 213

service provider, 7
function objects, 93, 115-117, 127
function pointers, 115-117
functional approach, 65

G

general contract, 25, 181
clone, 45
compareTo, 53
equals, 26
hashCode, 36
implementing interfaces and, 84
toString, 42

H
handoff, 125
hashCode, 25
general contract for, 36
how to write, 38
immutable objects and, 40
tazy initialization and, 40, 69
overriding equals and, 34, 36-41
typesafe enums and, 110
heap profiler, 19
helper classes, 127



immutahility, 63-70
advantages of, 65
and hashCode, 40
canonical forms and, 34
Cloneable and, 51
constants and, 61, 166
defensive copies and, 122,124
disadvantage of, 66
examples, 64
broken, 122
sertalization and, 224
static factories and, 68
failure atomicity and, 185
functional approach and, 65
object reuse and, 13
read0bject and, 224228
readResolve and, 232
rules for, 63
serialization and, 70, 224-229
static factory methods and, 67
thread safety and, 208
zero length arrays and, 134
immuiable, as a level of thread safety, 208
implementation inheritance, 71
implernents, 3
Inconsistent with equals, 55
information hiding, 5%, 162
inheritance, 3
and encapsulation, 71
causes of fragility in, 73
designing for, 79-83
documenting for, 78-79

eliminating self-use of overridable methods

for, 83
example, 71
favor composition over, 71-77
hooks to facilitate, 79
tmplementation vs. interface, 71
incompatibility with readResolve, 232
of doc-comments, £39
overridable methods and, 80
prohibiting, 82
See also extension
serialization and, 215
uses of, 76
using internat objects for locking and, 210

initialization

at object creation, T0
defensive copying and, 63
examples, 194
of double-check idiom, 193
of lazy, 40, 69
of loop variables, 142
of static, 14, 194
to allow serializable subclasses, 216
initialize-on-demand holder class and, 194
lazy, 7. 15, 40, 69, 193
of fields on deserialization, 223
of local variables, 142
static, 14
1o allow senatizable subclasses, 2i6
viewing objects before complete, 81, 193
tnitialize-on-demard holder class, 194
inner classes, 91
and serialization, 217
anonymous
See anonymous classes
extending skeletal implementations with, 86
instance-controlled classes, 231
readResolve and, 231
singleton, 10
typesafe enum, 103
unility classes, 12
int, use for monetary calculations, 149151
interface inheritance, 71
interface-based frameworks, 7, 84-88
interfaces, 3, 59-95
access levels of, 60
as parameter types, 127
{loneable, 45-52
Comparable, 53-57
constant, 89-90
documenting, 136, 138, 181
evolving, 88
extending Serializable, 215
for defining mixins, 84
for nonhierarchical type frameworks, 84
for type definition, 89-90
member, 3
mixin, 45, 84
naring conventions for, 165166
purpose of, 45, 89-90
Seriatizable, 213-2:7
skeletal implementations and, 85-88
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strategy, 116 members, 3
to enable functionality enhancements, 85 accessibility of, 60
to refer to objects, 156—137 minimizing accessibility of, 5962
vs. abstract classes, 84—88 memory leaks, 18
vs. reflection, 158—160 causes of, 18-19
example, 17
J memory model, 63, 190
JavaBeans methods, 3, 119-139
senialization and, 213 access levels of, 60, 61
XML and, 215 accessor, vs. public fields, 98-99
Javadoc, 136 adding to exception classes, 173
alien
L See alien methods
lazy initialization, 7, 15, 40, 69 checking parameters for validity, 119-121
double-check idiom for, 193 common to all objects, 25-57
initialize-on-demand holder class for, 194 defensive copying before parameter
libraries, 145-148 checking, 123
for multithreaded programming, 189 designing signatures of, 126127
liveness, ensuring, 196-200, 201 documenting, 136-137, 138
thread priorities and, 206 exceptions thrown by, 181-182

overridable, 78

thread safety of, 208-210
explicit termination, 21-22
failure atomicity and, 185-186
forwarding

See forwarding methods
immutability and overriding, 67

local classes, 91, 94
local variables, 141
declaring, 141
initializing, 142
tninimizing scope of, 141-144
naming conventions for, 166, 167

tocks . .
for classes at various levels of thread safety, mhermng doc cFrmments, 139
208 naming conventions for, 9, 166, 167

naming of, 126
native, 22, inl
ordering computation in, 185
overloadings, 128-133
same number of parameters in, 130132
static selection among, 128

in multithreaded programs, 189-195
recursive, 199
using private objects for, 210

logging, 180

long, use for monetary calculations, 149—151

loop variables, 142 overridings, 128-129

Ioopsl ) dynamic selection among, 128
for invoking wait, 201-203 parameter lists for, 126
minimizing scope of variables and, 142 small and focused, 144
ptefer for towhile, 142 state-testing, vs. distinguished return value,

i71

M static factory

member_ctasses, 3 See static factory methods
nonstatic _ mixin interfaces, 45, 84

See nonstatic member classes module. 2

static ‘

Monty Python reference, subtle, 134
mutable companion classes, 67
mutual exclusion, 189

See static member classes
static vs. nonstatic, 91-95



naming conventions, 9, 165, 165-168
native methods, 22, 161
native peers, 22
nested classes, 60, 91-95

access levels of, 60

as concrele strategy classes, 117
nonhierarchical type frameworks, 84
noninstantiability, 12
non-nullity

in general contract of compareTo, 53

in general contract of equals, 32
nonstatic member classes, 91

example, 92

for defining adapters, 92

prefer static member classes to, 91-95
notify vs. notifyAll, 202-203

0O

object pool, 16
objects, 3
avoiding reflective access, 138-160
creating and destroying, 5-24
deserializing, 213-232
eliminating obsolete references 1o, 17-19
function, 93
immutable
See immutability
methods common to ali, 25-57
process, 93
reuse, 13-16
serializing, 213-232
using base classes 10 refer ¢, 157
using interfaces to refer to, 156157
viewing in partially initialized state, 81, 193
cbsolete object references, 17-19, 47, 185
optimizations, 162164
== instead of equals, 6, 33
initialization and, 194
notify vs. notifyAll, 202
object reuse, 1316
static initialization, 14—-15
StringBuffer and, 155
try-catch blocks and, 170
overloading
See methods, overloadings
overriding

See methods, overridings

| 3
package-private

access level, 3, 60

constructors, 67, 82
packages, naming conventions for, 165, 166
@paramtag, 136, 137
parameter lists, 126-127

of constructors, 6
parameteriess constructor, 12, 215
parameters, checking for validity, 119-121
performance

See optimizations
performance maodel, 164
postconditions, 136
preconditions, 136, 181
primitives, 3

compareTo and, 56

equals and, 33

hashCode and, 38
process objects, 93
protected, 61

R

radically different types, 131
readObject, 224-229
acceptability of default, 229
as another constructor, 224
default seralized form and, 219, 223
defensive, 224-229
defensive copying in, 228
final fields and, 228
for immutable objects, 70
incompatibility with singletons, 230
overridable methods and, 81, 229
readResoTve as alternative 10, 231
transient fields and, 223
readResolve
access levels of, 82, 112, 232
as altemmative to read0bject, 231
examples, 107, 111, 112, 230, 231
for immutabie objects, 70
for instance-controlled classes, 231
for singletons, 11, 230
for typesafe enums, 107, 110
when to provide, 230-232



read-write locks, 202
recipes
cloneg, 51
compareTo, 55-57
composition, 73
equals, 32
finalizer guardian, 23
hashCode, 38
invoking wait, 201
noninstantiable classes, 12
readObject, 229
singletons, 10
static factory method, 5
typesafe enums
extensible, 109
extensible serializable, 119
serializable, 107
simple, 105
recovery code, 186
recursive lock, 199
redundant fields, 34, 39
reference types, 3
comparelo and, 56
equals and, 32
hashCode and, 38
reflection
clone method and, 45
drawbacks of, 158, 160
for object creation, 159
original purpose of, 158
to break run-time dependencies, 160
vs. interfaces, 158160
reflexivity
compareTo and, 55
equals and, 27
@return tag, 137
run-time exceptions, 172
documenting, 136
vs. checked exceptions, 172-173

S

safety
ensuring, 189-195
failures, 195, 199
wait and, 201
scope of variables
local, 141-144

loop, 142
obsolete references and, 18
self-use
documenting, for inheritance, 78
eliminating, for inheritance, 82
semaphores, 202
@serial tag, 219
serial version UIDs, 214
declaring in serializable classes, 223
@serialData tag, 222
serialization, 213-232
costs of, 2i3-215
documenting for, 219, 222
effect on exported APls, 213
extralinguistic mechanism, 214
immutability and, 70
inheritance and, 215
inner classes and, 217
Interface extension and, 215
JavaBeans and, 213
serialized form
as part of exported API, 213
custom
See custom senialized form
defanit
See default serialized form
defaultWriteObject and, 221
documenting, 219
of inner class, 217
of singletons, 231
of typesafe enum, 107
serialver utility, 223
service provider framework, 7
reflection and, 160
signature, 3, 126-127
simulated multiple inheritance, 87
singletons, 10
deserialization and, 11
enforcing with a private constructor, (-1
incompatibility with readObject, 230
readResolve and, 11, 230
serialized form of, 231
skeletal implementation, 85, 178
specific notification, 203
state transition, 65, 189
state-testing method, 170-171, 175
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static factory methods, 5, 11, 13
advantages over constructors, 5
and immutable objects, 66
ancnymous classes within, 93
as basis of service provider framew orks, 7
as replacement for cloning, 51
as replacement for constructors, 5-9
disadvantages, compared to constructors, 8
flexibility of, 6
for immutable abjects, 67
for instance-controlled classes, 6
naming conventions for, 9
strategy pattern and, 117
static felds
immutable objects and, 11
initialize-on-demand holder class and, 194
strategy pattern and, 117
synchronization of mutable, 200
static initializer, 14
static member classes, 91
and sertalization, 217
common uses of, 91, 92, 94
for shortening parameter lists, 127
prefer to nonstatic member classes, 91-95
prefer to strings for representing an
aggregate, 152
to implement strategy pattera, 117
to implement typesafe enums, 109
stratepy interface, 116
stream unigue identifiers, 214, 223
string concatenation, 155
string representation, 42--44
strings, as Inappropriate substitutes for other
types, 152-154
structure, class as replacement for, 97-99
subclassing, 3
access levels of methods and, 61
equals and, 28, 31
of RuntimeException vs. Error, 172
prohibiting, &, 12, 82
See inheritance
summary description, {38
symmeiry
compareTo and, 55
equals and, 27
synchronization
fine-grained, 200

for mutual exclusion, 189
for shared mutable data, 189-1935
for thread communication, 190-195
internal, 200
of atomic data, 190, 192
performance and, 196, 199
providing in a subclass of an unsynchronized
class, 200

synchronized modifier
as an implementation detail, 208
documentation and, 208
purpose of, 189

synthetic fields, 217

T

thread groups, 211
thread priorities, 206
thread safety, 210
and immutability, 65
documenting, 208-210
levels of, 208
ThreadGroup APl and, 21§
thread scheduler, 204207
thread termination, cooperative, 192
Thread.yield, 206
testing and, 207
thread-compatible, 200
vs. thread-safe, 200
thread-hostile, 209
threads, 189--211
thread-safe, 208
vs. thread-compatible, 200
thread-safety
classes with public mutable fields and, 61
immutabie objects and, 65
@throws tag, 119, 136, 137, 181
toString, 23
documenting return vatue of, 42—44
exceptions and, 183
general contract for, 42
overriding, 42-44, 106
providing programmatic access to data
retumed by, 44
return value as a de facto AP, 44
transient fields, 220
custom serialized form and, 223
defaultReadObject and, 221, 223



defauitWriteObject and, 221, 222
deserialization and, 223
examples, 111,220
legical state of an object and, 223
readResolve and, 107
singletons and, 231
transient modifier, 220
transitivity
compareTo and, 55
ecuals and, 28
translation
of exceptions, 121, 178
types
radically different, (3]
typesafe enums, 105
adding behaviors to, 106-1060
anonymous classes and, 108
as replacement for C enum, 104—114
constructors for, 105
disadvaniages of, 112
equals and, 26, 110
hashCode and, 110
implementing with top-level class vs. static
member class, 109
readReso]ve and, 231
variants
comparable, 106
extensible, 109
extensible serializable, 110
serializable, 107

U
unchecked exceptions, 172, 174
documenting, 136, 181
idiom for highlighting, 181
ignoring, 187
standard, 176
transforming checked exceptions into, 175
vs. checked exceptions, 172
unintentional object retentions
See memory leaks
unintentionally instantiable classes, 12
unions, class hierarchies as replacement for,

100-103
user. 3
util.concurrent, 148, 189

utility classes, 2
as alternative to constant interfaces, 90
i Collections Framework, 54

vV

variables
atomic operations on, 190
declaring with interface types, 156
local, 141
See also focal variable
loop, 142
views
as use of nonstatic member classes, 92
locking for, 209
naming conventions for, 167
object reuse and, 15
1o avoid subclassing, 31, 58
to maintain immutability, 125
velatile modifier, 192
examples, 40, 69, 205
vs. subclassing, 82, 85
W
wait loop, 201-203
while loop, prefer for loop 1o, 142
wrapper classes, 74-75
as alternative to constant interfaces, 89
for synchronization, 200
for synchronization of unsynchronized
classes, 200

X

XML, for JavaBean persistence, 215

Z
zero-length arrays
immutability of, 134
vs. null as return value, 134-135



