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interface Instrurment

vold play(d;
String whatl;
void adjust);

il
irmplelments irmplements irmplements
Wi Fercussion Stringed
yvoid play() woid playl) void play ()

String what
yold adjust)

String what()
woid adjustd

String what )
void adjust])

i
extends extends
Wy o windd Brass
void play () woid play()
String what) woid adjust)
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//: c08:musicb:Music5. java

// Interfaces.

package c08.musich;

import com.bruceeckel.simpletest.*;
import cO07.music.Note;

interface Instrument ({
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// Compile—-time constant:
int I = 5; // static & final
// Cannot have method definitions:
void play (Note n); // Automatically public
String what () ;
void adjust () ;
}

class Wind implements Instrument {
public void play (Note n) {
System.out.println("Wind.play () " + n);
}
public String what () { return "Wind"; 1}
public void adjust () {}
}

class Percussion implements Instrument {
public void play (Note n) {
System.out.println ("Percussion.play() " + n);
}
public String what () { return "Percussion"; }
public void adjust () {}
}

class Stringed implements Instrument ({
public void play (Note n) {
System.out.println("Stringed.play () " + n);
}
public String what () { return "Stringed"; }
public void adjust () {}
}

class Brass extends Wind {
public void play (Note n) {
System.out.println ("Brass.play () " + n);
}
public void adjust () {
System.out.println ("Brass.adjust ()");
}
}

class Woodwind extends Wind {
public void play (Note n) {
System.out.println ("Woodwind.play () " + n);
}
public String what () { return "Woodwind"; '}
}

public class Musich {

private static Test monitor = new Test ();
// Doesn't care about type, so new types
// added to the system still work right:
static void tune (Instrument 1) {

//

i.play (Note.MIDDLE_C);
}
static void tuneAll (Instrument[] e) {

for(int 1 = 0; 1 < e.length; i++)

tune (e[i]);
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public static void main(String[] args) {
// Upcasting during addition to the array:
Instrument [] orchestra = {

new Wind(),
new Percussion (),
new Stringed(),
new Brass(),
new Woodwind ()
bi
tuneAll (orchestra);
monitor.expect (new Stringl[] {
"Wind.play () Middle C",
"Percussion.play () Middle C",
"Stringed.play () Middle C",
"Brass.play () Middle C",
"Woodwind.play () Middle C"

1)
}
Y /)~
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& | interface 2 |
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Java JEASER IR — 2 B I 4k K abstract WA CHART RO R AN
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//: c08:Adventure. java
// Multiple interfaces.

interface CanFight {
void fight ();
}

interface CanSwim {
void swim{() ;

}

interface CanFly {
void fly();
}

class ActionCharacter {
public void fight () {}
}

class Hero extends ActionCharacter
implements CanFight, CanSwim, CanFly {
public void swim() {}
public void fly () {}
}

public class Adventure {
public static void t(CanFight x) { x.fight(); }
public static void u(CanSwim x) { x.swim(); }
public static void v (CanFly x) { x.fly(); }
public static void w(ActionCharacter x)
{ x.fight (); }
public static void main(String[] args) {
Hero h = new Hero();
t(h); // Treat it as a CanFight
u(h); // Treat it as a CanSwim
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v(h); // Treat it as a CanFly
w(h); // Treat it as an ActionCharacter

LA R, Hero &Jf 7 Hi&) ActionCharacter 5, LLK&
CanFight, CanSwim F1 CanFly 1. 4k X R 720G sk
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//: c08:InterfaceCollision. java

interface I1 { void f£(); }
interface I2 { int f(int 1i); }
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interface I3 { int f£(); }
class C { public int f() { return 1; } }

class C2 implements I1, I2 {
public void f£() {}
public int £ (int i) { return 1; } // overloaded

}

class C3 extends C implements I2 {
public int f£(int i) { return 1; } // overloaded

}

class C4 extends C implements I3 {
// Identical, no problem:
public int £() { return 1; }

}

// Methods differ only by return type:
//! class C5 extends C implements I1 {}
//! interface I4 extends Il1, I3 {} ///:~

XA LA TS . SEIAE A&, B “ARRAE ki [H]
KA F BN TTE” o R G AT IR s, o A0 1 R4
PN

InterfaceCollision.java:23: f( ) in C cannot implement f( ) in I1;
attempting to use incompatible return type

found : int

required: void

InterfaceCollision.java:24: interfaces I3 and I1 are
incompatible; both define f( ), but with different return type

117 HAEE 5 IF A% 1 BLR B R 42 05, 8 H Wi R i sidt. pr
DSl

F4k &P & interface

Pre]f L2k, 11 interface B NG 77, Wl LR A2 A
interface 4 J3f— N interface. 7EXMAMGGL N, TRITEEIT
HHJE—/N P interface, B8 B xkfE:

//: c08:HorrorShow. java
// Extending an interface with inheritance.

interface Monster {
void menace () ;

}

interface DangerousMonster extends Monster {
void destroy () ;
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interface Lethal {
void kill();
}

class DragonZilla implements DangerousMonster {
public void menace () {}
public void destroy () {}

}

interface Vampire extends DangerousMonster, Lethal {
void drinkBlood() ;
}

class VeryBadVampire implements Vampire {
public void menace () {}
public void destroy () {}
public void kill () {}
public void drinkBlood() {}
}

public class HorrorShow {
static void u(Monster b) { b.menace(); }
static void v (DangerousMonster d) {
d.menace () ;

d.destroy () ;

}

static void w(Lethal 1) { 1.kill(); }

public static void main(String[] args) {
DangerousMonster barney = new DragonzZilla();

u (barney) ;

v (barney) ;

Vampire vlad = new VeryBadVampire();
u(vlad);

v(vlad) ;

w(vlad) ;

}
Y /)~

DangerousMonster - 2% Monster fi{ 7 — iy g, Rt —
¥ interface. DragonZilla JIJszH 1 ix/M% .

Vampire [{JiE:2 “f 048K (inheriting interfaces)” Al i, i
wIEOLE, extends HFgH T2, HZ i T— interface nfLLh£
ANEOPHET R, A5 1 interface [#iH% 1] LU extends 3k
FonHEA “Ieg% 0 (base interfaces)” . IEWRITE 2K,
interface 1) 4% 72 = 550

HERSH
T interface 1144 5k 0t H 32 static Al final 11, Kt

interface & —FAE% 7R, AUE—41% BEM T H., XAFR CAH
C++11 enum RAHL. 0.
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//: c08:Months. java
// Using interfaces to create groups of constants.
package c08;

public interface Months {

int
JANUARY = 1, FEBRUARY = 2, MARCH = 3,
APRIL = 4, MAY = 5, JUNE = 6, JULY = 7,
AUGUST = 8, SEPTEMBER = 9, OCTOBER = 10,
NOVEMBER = 11, DECEMBER = 12;
Y /) e~

EE N, Java MRS 2, HARS - BECH M I b ] — s
AT A L] ) R KR, T REEHMTAIG 1L static final 22 5.

interface (11400 3 F 32 publice 117, FIUGEA DA T .

fRA LAME ST A5 ) package K¢, H] import c08.* ol #
c08.Months #'& 5k, XFEHREEIX A~ package 117 H
Months.JANUARY 2 KRG AKRAM IR 5= 1. 458, RS2
A int, FEEAHS C++10 enum IRFEK2ER 224, (HIEX R
(IR DL ) vk B b AR e T A P 1S 2 . (Xl it
O “mpRr g, HARSACH f i g AR A R W . )

RIS T BN 22 4, T DUkl — AN B3

//: c08:Month. java

// A more robust enumeration system.
package c08;

import com.bruceeckel.simpletest.*;

public final class Month ({
private static Test monitor = new Test();
private String name;
private Month (String nm) { name = nm; }
public String toString() { return name; }
public static final Month
JAN = new Month ("January"),

FEB = new Month ("February"),
MAR = new Month ("March"),
APR = new Month ("April"),

MAY = new Month ("May"),

JUN = new Month ("June"),

JUL = new Month ("July"),

AUG = new Month ("August"),
SEP = new Month ("September"),
OCT = new Month ("October"),
NOV = new Month ("November"),

DEC = new Month ("December") ;

public static final Month[] month = {
JAN, FEB, MAR, APR, MAY, JUN,
JUL, AUG, SEP, OCT, NOV, DEC

bi
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public static final Month number (int ord) {
return month[ord - 1];

}
public static void main(String[] args) {
Month m = Month.JAN;
System.out.println (m);
m = Month.number (12);
System.out.println (m);
System.out.println(m == Month.DEC);
System.out.println (m.equals (Month.DEC) ) ;
System.out.println (Month.month[3]);
monitor.expect (new Stringl[] {
"January",
"December",
"true",
"true",
llAprilll
1)
}
Y /) e~

Month & — 77 private #2501 final 25, Dbt A gegdk&

B, BCE O RIS, P Sl S 2R B eV, IF HARE final
static [): JAN, FEB, MAR, %% . X444 T month %
o XAE—MERE ) Month %054 . IRm] DAL — AN LT 44
number( )5k, VUEBAHN H 4> Month X%, M main( ) 7L
i, XAMRRA 2R m 22— Month (X%, Prile L fek
It Month. H§i—/Mil 1, Month.java Friz R\ & int 1)
i, T RESAIXANR R A K int Z2 B EHE M, BIAS AR
GA,

IEWTE main( )5 JUTHITE RN, XERERE B H==
equals( ). Zfrblggixafi, 2% Month (R R EEH — 5L
B, B 11 5, PRIESZE) PR e R, X P02 )
SRERS AT A B LA

Itk java.util.Calendar H.ifi#5— month K5 .

Apache [f] Jakarta Commons Il H &5 17— Sea @ Mas R A m T
H, emyiae s R GIREAEL, HE HERE AR, 21,
http://jakarta.apache.org/commons Kl “lang” , XA
org.apache.commons.lang.enum. X/ H H SR 2 5
(1), AraessdEH A 2R .
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% e CREE A B 32 static A1 final 1. E41A

PN =T

Hexe

H )

final Zdap 1”7 , (H2 T LUH AR S RS 2O e I rvriatt. 4

'

//: c08:RandVals. java

// Initializing interface fields
// non-constant initializers.
import java.util.*;

public interface RandVals {
Random rand new Random () ;
int randomInt
long randomLong
float randomFloat
double randomDouble

Y /) e~

with

rand.nextInt (10);
rand.nextLong ()
rand.nextLong ()
rand.nextDouble ()

* 10;
* 10;
* 105

1 T8 kA A static (1, DIISESRAG Ik, Rl 50— Rk v5 ) iX
SERE L R g EAT TR R TS — AR PR

//: c08:TestRandVals. java

import com.bruceeckel.simpletest.*;

public class TestRandVals {
private static Test monitor

public static void main (Stringl]
.randomInt) ;

.randomLong) ;
.randomFloat) ;

System.out.println (RandVals
System.out.println (RandVals
System.out.println (RandVals
System.out.println (RandVals.
monitor.expect (new Stringl]
"$% —2\\d+",
"$% —2\\d+",
=2\\d\\ A\Nd+E?-?\\d+",
=2\ \d\\ . \\d+E?-2\\d+"

nmoo
©°0°

noo
©°0°

AR, IXLHE A AN L AR S
SN

EOKIRE

new Test ();

args) |

randomDouble) ;

{

R RAFAERX A 1R

PR AT AAS AR L, th mT ARSI . BHIX— SRR T %

AR AT R (R

//:

package c08.nesting;

c08:nesting:NestingInterfaces. java

Fi12oidka7 |
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class A {

interface B {
void f£();

}

public class BImp implements B {
public void f£() {}

}

private class BImp2 implements B {
public void £() {}

}

public interface C {
void f();

}

class CImp implements C {
public void f() {}

}

private class CImp2 implements C {
public void £() {}

}

private interface D {
void f();

}

private class DImp implements D {
public void £() {}

}

public class DImp2 implements D {
public void f£() {}

}

public D getD() { return new DImp2(); }

private D dRef;

public void receiveD(D d) {
dRef = d;
dRef.f();

}

interface E {
interface G {
void f£();
}
// Redundant "public":
public interface H {
void f£();
}
void g();
// Cannot be private within an interface:
//! private interface I {}

}

public class NestingInterfaces {
public class BImp implements A.B {
public void £() {}
}
class CImp implements A.C {
public void f() {}
}
// Cannot implement a private interface except
// within that interface's defining class:
//' class DImp implements A.D {
//! public void f() {}
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/70 )
class EImp implements E {
public void g () {}
}
class EGImp implements E.G {
public void f() {}
}
class EImp2 implements E {
public void g () {}
class EG implements E.G {
public void f() {}
}
}
public static void main(String[] args) {
A a = new A();
// Can't access A.D:
//!' A.D ad = a.getD();
// Doesn't return anything but A.D:
//! A.DImp2 di2 = a.getD();
// Cannot access a member of the interface:
//' a.getD().f();
// Only another A can do anything with getD () :

A a2 = new A();
a2.receiveD (a.getD());
}
Y /) e~

AR AR 1 FVEE E HR W B . PRV E e 2R B3 10—,
E A L2 public 5 package Vi AR . 1M1 HARIE AT LLE 2,
public il package R 4 LI # 4 Sc 8k public, package BURR,
% private 1] “fix£K(nested classes)” .

1B AD R, B —FRogiidiry, B el LUE private 1) (X
FhiEVERE R T “#ER D [nested interfaces] 7, AT “ixE
2 [nested classes] ” ). Ji4 private HikER: O WA A lfib
We? nIREARZ A, B R AR SCIL private [N HE, #if DImp S
FE, {HiE A.DImp2 HIFRAT, B AN SLILK public (125, (H2
A.DImp2 Haegi 4B e A ARERH . IRARRIESATM “ BT
—/~ private #1177 158, Kubscil private £ gk 17— “5s
P25 SUBANE D778, B2 SORE RS IIAT A 2R 7045 B (Bl 2 B
AVF EAR)” FBT S

getD( ) /7ik4E7r T private % I ERERINAEE: E&—1 public
ik, HEIZIR[E—A private #1111 reference. XANRFIE YiZ /&
2 MW ? nTLVE R, main( )E T LIRS, BRI XA R EE, H
JEHBRIMC T o ME—ATAFIE I IR AL, XA IR [BMEAZ 25— N BT
WG ——iX it A 1 receivedD( ) /5.
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BOE#HERT, 05800 A EIRE . Ak O IusR-a 30—
—FRi e A e R L AUE public FIX 4%, KU ERE AR L 1)
FOAS A 32 public 1), B4R E private 1.

NestingInterfaces i/ T &MLl ik &4z L IME. 0283 =
&, SR R, A —w SR EE R L. FFE private
e AR e SR HLSEI

IR, XL FOE 0 “ TRk —8E” IR, (EEARYE B
e, — HARERE TR, BARSIRBNE BT

AR

FE—ARELE Xy — e s e LUK R “ WSk (inner
class)” . WIS MAREAMERRE, EREIEIRAEIZ #_ LR AN T
JRIRALGUEN, JF HAESAI AR AR . ERDIE, WSS
JRSE IR AR ), X — AR B

BIRIRIEAESA SNBSS, HAAERNT A AT E . F2IX AR,
SERATUFZE W IRRITEEANE 2 )5, IR B )28 “REIS JRIR N TR
A 2B 1817 71

G ARSI 7 VA R AR 1) e 4 AH [+
(surrounding class):

RS SOBENE 1M 28

//: c08:Parcell. java
// Creating inner classes.

public class Parcell {
class Contents {
private int i = 11;
public int value() { return i; }
}
class Destination {
private String label;
Destination (String whereTo) {
label = whereTo;
}
String readLabel () { return label; }
}
// Using inner classes looks just like
// using any other class, within Parcell:
public void ship(String dest) {
Contents ¢ = new Contents();
Destination d = new Destination (dest);
System.out.println (d.readLabel ());
}
public static void main(String[] args) {
Parcell p = new Parcell();
p.ship("Tanzania");

}
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Y /) e~

Wt ship( )=, WESRIARE R EREAT AR, Sibr EME— X
g, R4 FHikEr Parcell BT . A, d—SSE
B, IXIFAEME IR o

PERCH LMY, b ik AE IR AR M A FRE(K) reference (1177
%, W RIXH

//: c08:Parcel2. java
// Returning a reference to an inner class.

public class Parcel2 {

class Contents {
private int i = 11;
public int wvalue() { return i; }

}

class Destination {
private String label;
Destination (String whereTo) {

label = whereTo;

}
String readLabel () { return label; }

}

public Destination to(String s) {
return new Destination(s);

}

public Contents cont () {
return new Contents{();

}

public void ship(String dest) {
Contents c = cont();
Destination d = to(dest);
System.out.println (d.readLabel ());

}

public static void main(String[] args) {
Parcel2 p = new Parcel2();
p.ship("Tanzania");
Parcel2 g = new Parcel2();
// Defining references to inner classes:
Parcel2.Contents ¢ = g.cont();
Parcel2.Destination d = g.to("Borneo");

}

Y /)~

BrIER7E “f5 32 (outer class)” 1k static kB ik, FUCIRTE
S H G RN %, B OuterClassName.InnerClassName
FITE R KRR RN IR, wi% main( ) B K

WKL LAe
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FIHR AL, WA ERA R AT AR AR . Yess, an AR FT
BR A H R, 84 Java 4 T—— R34 package
PR BELE package W BV IR)) AT T, ] B A N 2K

g, MIRKE LA RIEE, FR52 interface %, Bk, W
WRIE T S H ORI E . (SEBs B, BN BAES E TSI O S
¥e bR EER eI )IZFE, AT NHASRER 253 Ui 1) 21 4
KT—ui 2 interface MSZHL T, T2 “RRUBSEIL” w521 2
267 RPTIS RN, HE2— ke interface [ reference.

HOG, BRSO E O B, XFEREATA R “ R -

//: c08:Destination. java

public interface Destination {
String readLabel () ;

Y /) e~

//: c08:Contents.java
public interface Contents {
int value();

Yy /) e

A% 7 R B fE ) Contents £ Destination #: 10 7. (il 4T,
interface i % <& i A3l 2 public 1. )

MR 3K EL interface [F) reference IRE, A 0] BEIRE ¥ pi3k
HE R AR, W% T TR T

//: c08:TestParcel. java
// Returning a reference to an inner class.

class Parcel3 {
private class PContents implements Contents {
private int i = 11;
public int wvalue() { return i; 1}
}
protected class PDestination implements
Destination {
private String label;
private PDestination(String whereTo) {
label = whereTo;
}
public String readLabel () { return label; }
}
public Destination dest (String s) {
return new PDestination(s);
}
public Contents cont () {
return new PContents();
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}
}

public class TestParcel {
public static void main(String[] args) {
Parcel3 p = new Parcel3();
Contents ¢ = p.cont();
Destination d = p.dest ("Tanzania");
// Illegal —-—- can't access private class:
//! Parcel3.PContents pc = p.new PContents();

}
Y /) e~

FERXAME 7, main( ) aiE S — N RE, XA REIENE BN R
PContents 7t A% 7 TH ) RUR

Parcel3 /N 7 A5 408: N#2% PContent /2 private 1), LR T
Parcel3, ##Afejin'e. PDestination /& protected, [XtfR
7 Parcel3, [FlJ#iX/ package ["Z5 (A0 protected 445 T
), LLA Parcel3 fgr4&%, i#AfREDi 1 PDestination. Xl
Ui, 2R B i 5 ) T AR U7 AR 2 BRI . Sk b, AR
AR G T4 private [ A IS (B 2 protected (14 #55,
BARRgE A TIXAN), KN, 1EGn class TestParcel s, fRAR
KEAREH XA T . ik, “private A EE” B804
LT —Fh R CHE A [ AR R G R P 5 [ () M 1) A (ty pe-
coding dependencies)] , Jf H.5g 4K S 15 sl K ” 177k, It
b, WNE R RINMAERE, ¥ interface 2= 53 XK, KN
AR AL Vi ) public interface LIS k. XS T Java gaifas
— MR L

WA (AR ERR) A fem € Xk private 2 protected f1); ©11H
nl g2 public 5 package B[R [T,

FEJT VR A E UL I P 2R

A NI, IREZFE D] T WHESRIN EEHL. W, RIS, Wk
PN ERFLS S, AL P o AR . (HaE N AR
BOHEA 5835 (0, EATIRZ AN, AR NP R L LR A
T LA BIEAE AR, SRR ME . XA P2
H:

Lo ORI T UL, ARIESEIEAN O, AR A R At I HaR ]
IXANE ) reference.

2. MRIEFEACEE— AN AR, FEAIE—AEE, (& AMIEXR
FI B XA — K,
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FEFE FORIBIRE A, AT IS iy thl Pk AR -

FETTIEI AR E SR

FETT IR IR I 2 S AR

—ANSEHL TR MR L E AR

=R T RN E ARG AL DS R
AT ECE AT AR A [ B A4 2R

— AN RLSEBIT AR (B A4 PN SR AN BEAT R4 3 R B0 RBEA T R A (1 B 44 2R

SNk W=

R Wrapping /& — M5 ARSI @SS, H A R 02 Jhgk AR
;H\:ﬂq u?ﬁl:]» .

//: c08:Wrapping. java

public class Wrapping {
private int i;
public Wrapping(int x) { 1 = x; }
public int wvalue() { return i; }

Yy /) e

ReER S, Wrapping 17— M S HINHIE R AL XN T ikFH R
A5

AR T, AR E IR S (AN A2 o — N SR A R L ) )
— NSRRI, IXHERAE “ AHb N2k (local inner class)” -

//: c08:Parceld. java
// Nesting a class within a method.

public class Parceld {
public Destination dest (String s) {
class PDestination implements Destination {
private String label;
private PDestination(String whereTo) {
label = whereTo;
}
public String readLabel () { return label; }
}
return new PDestination (s);
}
public static void main(String[] args) {
Parceld4d p = new Parceld();
Destination d = p.dest ("Tanzania");
}
Y /) e~

PDestination 254 2 Parceld 41 B4, #e & dest( )4
B ay. (Ah, BfH— SESER, FER—NTHE, ASEET LA
f—/ PDestination N2, XAEASH L FMHRIIRE. YK,
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1T dest( ), it AREY ) PDestination. 715, ALK AAERH|
Eh)——dest( ) &% —/ Destination [1] reference, &
PDestination {3525, 244k, 2 PDestination #iji/t dest( )£
I, HFAEME dest( )Frik[Hl¥ PDestination HiAS & — A~ 24 1%
%o

NHEB S T, BRI R A R

//: c08:Parcelb5. java
// Nesting a class within a scope.

public class Parcel5 {
private void internalTracking(boolean Db) {
if(b) A
class TrackingSlip {
private String id;
TrackingSlip (String s) {
id = s;
}
String getSlip () { return id; }
}
TrackingSlip ts = new TrackingSlip("slip");
String s = ts.getSlip();
}
// Can't use it here! Out of scope:
//! TrackingSlip ts = new TrackingSlip ("x");
}

public void track() { internalTracking(true); }
public static void main(String[] args) {
Parcel5 p = new Parcel5();
p.track();
}
Yy /) e

TrackingSlip ¥ iE7E if BRI, XIFAREREXNRMCIEEH
A ——"E R R k. B, XA 1) 78 B R T2
SCERIAANME . BRIt Ah, 8 A 2R BT A PR

B4 WK

MK BRI P A B AT R ArTE:

//: c08:Parcelb6. java
// A method that returns an anonymous inner class.

public class Parcel6 {

public Contents cont () {
return new Contents () {
private int i = 11;
public int value() { return i; }

}; // Semicolon required in this case

}
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public static void main(String[] args) {
Parcel6 p = new Parcel6();
Contents ¢ = p.cont();
}
Y /e~

cont( ) 7R IMHERANE Y “FRRIXARIEMER” KiE L, 4610
Tt BEAMNIAN RSN WA LT RN, FEra)a
5&— Contents %% .

return new Contents()

B, SERE RSN, e, “f! BRARRNE 7RIE
X” .

return new Contents () {

private int i1 = 11;

public int wvalue() { return i; }
bi

XA T SR R S “QldE— 148K Contents (1% %
KNS . new iEa] Tk B[] reference 2 85311 A% 3
Contents. S:fr FIXBCEE 2 W E MR itk e

class MyContents implements Contents {
private int i = 11;
public int wvalue() { return i; 1}

}

return new MyContents () ;

XA A A SO BRAIE pEOk 1) Contents ). M IREXBURE
JPER TR “HRPT R 2 — Sl SRRk e B 1, SO ZE A
i

//: c08:Parcel”. java
// An anonymous inner class that calls
// the base-class constructor.

public class Parcel7 {
public Wrapping wrap(int x) {
// Base constructor call:

return new Wrapping(x) { // Pass constructor
argument.
public int wvalue() {
B2l 4T www.wgqqh.com/shhgs/tij.html
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return super.value() * 47;

}

}; // Semicolon required
}
public static void main(String[] args) {
Parcel7 p = new Parcel7();
Wrapping w = p.wrap (10);
}
Y /)~

X2, HEKGENSELS IR IME R A, MEGRIXE, K x4
new Wrapping(x).

s 4 N SRR (120 5 AR R R IE LM 4 R (X m AR C++). #
B BRI, XM GEARNEEALGOR T . KL, X050
IR EAE g7 (AR 2 e A A o

PR AT LAAE S SR 44 S 1R K08l 1l 5 (K N 1EA TR0 4R A -

//: c08:Parcel8. java
// An anonymous inner class that performs
// initialization. A briefer version of Parceld.java.

public class Parcel8 {
// Argument must be final to use inside
// anonymous inner class:
public Destination dest (final String dest) {
return new Destination () {
private String label = dest;
public String readLabel () { return label; }
}i
}
public static void main(String[] args) {
Parcel8 p = new Parcel8();
Destination d = p.dest ("Tanzania");
}
Yy /) e

Tn AR 58 SCHE 24 BRI i, IR RN AN 5, A8t 2 Bk
PRAXASZ ¥ reference F IR final 1), w4 dest( ) S U
Feo WRARE T, iFNIIHE SR E

U SR AR AR B B A AT IE, IR A IR PR R AR AR 1. (HR iR
PRAEAT — 18 “HRAMIE KB ATHY” H4E, XX BT ? IRARE
TEVE 44 N B A 1 R A (A EARA R 27 ), (HEH T “SEH
¥itntk (instance initialization)” , {R&tEEAE L FAIEE— /N4 N3
KIMHIE KA, WLBIXAE
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//: c08:AnonymousConstructor. java

// Creating a constructor for an anonymous inner
class.

import com.bruceeckel.simpletest.*;

abstract class Base {
public Base(int 1) {
System.out.println ("Base constructor, i = " + 1i);

}
public abstract void f();

}

public class AnonymousConstructor {
private static Test monitor = new Test();
public static Base getBase(int i) {
return new Base (i) {

{

System.out.println("Inside instance
initializer");
}
public void f() {

System.out.println("In anonymous f£()");
}
}i
}
public static void main(String[] args) {
Base base = getBase (47);
base.f();
monitor.expect (new String[] {
"Base constructor, i = 47",

"Inside instance initializer",
"In anonymous f ()"

FEXFMESL R, ARd 1 JF— A& final 1. 1 SPEAIE 2L
R, BEAIGELA S HEAHEM.

N

N EEIERCR E Y “parcel” XMEE . TR dest( )IS
we final 1), ROy SR E 2 EAT.

//: c08:Parcel9. java

// Using "instance initialization" to perform
// construction on an anonymous inner class.
import com.bruceeckel.simpletest.*;

public class Parcel9 {
private static Test monitor = new Test();
public Destination
dest (final String dest, final float price) {
return new Destination() {
private int cost;
// Instance initialization for each object:

{

cost = Math.round (price);
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if (cost > 100)
System.out.println ("Over budget!");

}
private String label = dest;
public String readLabel() { return label; }
bi
}
public static void main(String[] args) {
Parcel9 p = new Parcel9();
Destination d = p.dest ("Tanzania", 101.395F);
monitor.expect (new Stringl[] {
"Over budget!"
1)
}
Y /) e~

15 “SZBlIaate” oy, ARnTLUE B LA DL O A ik i B TR AR 1
ARRS ™ 1R 5 3 45 BRAT AR (2 if T57)). BTLL, SEbr B8R
W R A% AR SE G s . 8%, BB RE AT BRIV IRANRE
BLhipnt, AR A RER — M i

SLEE NP

PFELXH, PR H R — MR 4 A A SRR T, BRI
F, AR BRI S IHE . (R0, PWERSEa —M . an SRR )
T AW, IBAXA PRI S, HiE 0 em “m B0t
% (enclosing object)” j =4 T HMIK R, EXFEEHLAEY) 15 F R0 B 1
W T —— AT BT R BeAh, IR RE T R 15 BRI T
T, BN R T X

//: c08:Sequence. java
// Holds a sequence of Objects.
import com.bruceeckel.simpletest.*;

interface Selector {
boolean end();
Object current ();
void next ();

}

public class Sequence {

private static Test monitor = new Test ();
private Object[] objects;

private int next = 0;

public Sequence (int size) { objects = new

Object[size]; }
public void add(Object x) {
if (next < objects.length)
objects[next++] = x;
}

private class SSelector implements Selector {

private int i = 0;
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public boolean end() { return i ==
objects.length; }
public Object current () { return objects[i]; }
public void next () { i1f(i < objects.length)
i++; }
}
public Selector getSelector () { return new

SSelector(); 1}
public static void main(String[] args) {
Sequence sequence = new Sequence (10);
for(int 1 = 0; i < 10; i++)
sequence.add (Integer.toString(i));
Selector selector = sequence.getSelector();
while (!selector.end()) {
System.out.println(selector.current());
selector.next () ;

}

monitor.expect (new String[] {
HOH,
lllll’
ll2ll’
ll3ll’
H4H,
H5H,
ll6ll’
ll7ll’
ll8ll’
H9H

b

}
Y /)~

Sequence e — MM NEREN, [EEKE R Object 284, /RvTLLH
add( )7 iEAEA A AR BRI Object(Wi iR 5 s 2 1)
). HAMRER LI Selector £ 11 kL H Sequence H [ 1) %]
%, XD, BIRABOEAZR THARKER end( )75, R
1417 Object [¥) current( ) 77k, UL 3| Sequence Hif ~—
4~ Object [¥] next( ) s7%4. 1T Selector /& interface, Xt
TN REAT U e A AR SEIXAS interface, 15kt DI
X/~ interface /EZ 5 LIGIEE “iZ FE)¥(generic code)”

X[ SSelector &Mt T Selector Jifsll) private 2. Ri]
LIAE], main( )/00e T/ Sequence, HJRLEHIIT 4
String. #:47, #Hifil getSelector( )f45] /4" Selector, J I
He kA i FiiL i Sequence X4

Y& K, SSelector [AI% N FRBEAT A MWFE. ([HRAFHE, Rils
K, EnjiE—end( ), current( ), UK next( )—FrabH
) object jiA & SSelector [#), # 5 e 1# 2 H E 32511 private
Bt o H NIRRT LA )45 2R VAR B i b, it iRE B ST )
—He LRI BIRERA, KR HIER 25
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DAL HE P R 2 A Bl A ) g 2Rl B AR o B4 " S B A 31IX
— e ? WEREE ESH —Mam LRI EM” 18 RN
reference. XFf, MUR51HTE F MR IR, 524 AN (B
ff])reference SKIEHU R L (AR IRSEN 2, SaiEas s WARFT X —V],
{EAEARIE A NAZHE, WIS RIS 518 BN S H K. AN
ERIXF B RT P e, EIRAEAE R reference, WIH YR 12854
XA reference, ‘Bt . @RZEEH T, XANTFELAFET R
Tl

RER

AT RARAN TG EEIX A “ NIRRT S8 ERM R Z A1) BER, IBAVRAT LA
O Uk static (1. IXEE PRRE “ikES(nested class)” .
[36lgutn p i static F T EE2KIN AU S, AREA 0T, e ¥ Py 3
X HAERINRAT “EME ERN %, e G & rasA e %17
reference. {H& 1575 N2 E static [IR%, THOLHA X
T MERNELZ:

1 JEAUE 2RI Gomt e QI BRI X 5L
2. AEEAEHRERIN G IV 0 4F static K115 E2R0 4.

BEAL, kB ISR ) N AT AN TR o T PN AR R R 5 Bt Ay
R RERIRMAMNEIZL — )=, DI i A S EANEAT static 2l
static A i o sk 28, Hig, XL PGIRESRALAL AT LIAT

//: c08:Parcell0. java
// Nested classes (static inner classes).

public class ParcellO {
private static class ParcelContents implements
Contents {
private int i1 = 11;
public int value() { return i; }
}
protected static class ParcelDestination
implements Destination {
private String label;
private ParcelDestination (String whereTo) {
label = whereTo;
}
public String readLabel () { return label; }
// Nested classes can contain other static

elements:
public static void £() {}
static int x = 10;

static class AnotherLevel {
public static void f£() {}
static int x = 10;
}
}
public static Destination dest (String s) {
return new ParcelDestination(s);
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}

public static Contents cont () {
return new ParcelContents();

}

public static void main(String[] args) {

Contents c = cont();
Destination d = dest ("Tanzania");
}
Y /)i~

7t main( )., ParcellO [xgogdft 2 Mk, REAEHES
W, static B s Ak 4k 0] Contents Fil
Destination (1] reference ¥ /5.

ERY B EHRI1S, HE(E static) i W BES TS AR 1) this
reference K515 FRXZIREFIER . MIRERANTEZXA this
reference, Xpiffifs e 5 static /ALl T .

WEEN T, interface HH @ ANREA TSN, (HEREFRHTLUE
interface [/ —#54>. H T2 static (1), BIHIXIFAE K interface
PRI T ——— ik 2 AR 42 1 1) 44 -2 ) L

//: c08:IInterface. java
// Nested classes inside interfaces.

public interface IInterface {
static class Inner {
int i, 3, k;
public Inner () {}
void f£() {}
}
Y /)~

FEAS T IR 7y B 2 RN I Ay — A2 I Y
main( ). XFEIEAT IR, BURREL R, IR AM U 2 Ak
o ARG AN, S AR AT BLR SR AARAE AR -

//: c08:TestBed. java
// Putting test code in a nested class.

public class TestBed {
public TestBed() {}
public void f() { System.out.println("f£()"); 1}
public static class Tester {
public static void main(String[] args) {
TestBed t = new TestBed();
t.£0);
}
}

2T 4T www.wgqqh.com/shhgs/tij.html
email:shhgs @sohu.com



Thinking in Java 3™ Edition

Y /) e~

EaHMA AN TestBed$Tester (1) .class (41 R EizfT
XA, RATLIT java TestBed$Tester). 1R LLHIXAN A
TR, AEE KA I nT AR e Gt & N2 jrit
TestBed$Tester.class /M 1T T .

51 18 ERKIXT 5

WA T SRR 7)1 3280 %10 reference, A4 T IETE E2R24 71
Ja I IN—A SN this KR oR1E 325, a2k Sequence.SSelctor
HHAEM 5L, # LU Sequence.this K HUE TR 1075 128
Sequence [t reference. ‘&4 AR PIEMIEA, (XAKAE 5
LTI R 79 1 (s S W P B ¥ N 72 e S B W il DA LA 1

A RIS EALE A A GO E N RIS . BRI ALE, IRl Zi7E
new LA LA e E2E0% ) reference, BifixFf:

//: c08:Parcelll. java
// Creating instances of inner classes.

public class Parcelll {
class Contents {
private int i1 = 11;
public int wvalue() { return i; }
}
class Destination {
private String label;
Destination(String whereTo) { label = whereTo; }
String readLabel () { return label; }
}
public static void main(String[] args) {
Parcelll p = new Parcelll();
// Must use instance of outer class
// to create an instances of the inner class:
Parcelll.Contents ¢ = p.new Contents{();
Parcelll.Destination d = p.new
Destination ("Tanzania");
}
Y /)~

UEARAR R B A B IN 5, IR AN RER AR 1] Parcel 1l R& R
F2RMA T, MB AR I E TS R A SRR 5 -

Parcelll.Contents ¢ = p.new Contents{();
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Rlt, BRAERIEE L0018 T 18 ERNS, & NFRAA ] GERIEE N B2
WG o IX A2 PR A PRI G 2 T 1 R 2 gt e 11 R0 %, (HIE,
SRR ) 2 k2 (static N EZR) TE, IBsiA T E08 F AR5
[¥] reference T .

L R IRERIRE /551

BZIp 32 () W A2 2 VAT 2 A AT 1] J——2 W] LA 375 W 4 5 0 2 £
BOAE RN, URIEXFE:
//: c08:MultiNestingAccess. java

// Nested classes can access all members of all
// levels of the classes they are nested within.

class MNA {
private void f() {}

class A {

private void g() {}
public class B {
void h{() {
g();
£0);

}
}
}
}

public class MultiNestingAccess {
public static void main(String[] args) {
MNA mna = new MNA();
MNA.A mnaa = mna.new A();
MNA.A.B mnaab = mnaa.new B();
mnaab.h();

}
Y /) e~

ALLES], MNA.A.B JCUEATHRBOI AT LU g( ) A £ ) (BAEANTH
& private (1)), XBBIREILHR T, B0 DRI 2 2 &1
WERSRIXS Z I IR, N A HIR AR TR . “.new” TEAIFE ] T IEMAIK
PRI, DRI ARG 75 6 R P R s o B R LR R BROE SR I 7 T

RIS

FH T N SRS (1) ) s bR 500 2005 B0 RN 51 reference bifl, RIEY
PREEGR AN RIS, SHMA AR T . WL, XEE AR
1 AR “RBE)” reference SEHTHIGAM, THEIRAEZRE kK, &
CARABUN R E T FRWE, AL Bk B i i 57
XL R:
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//: c08:InheritInner. java
// Inheriting an inner class.

class WithInner {
class Inner {}

}

public class InheritInner extends WithInner.Inner {
//' InheritInner() {} // Won't compile
InheritInner (WithInner wi) {
wi.super();
}

public static void main(String[] args) {

WithInner wi = new WithInner();
InheritInner ii = new InheritInner (wi);
}
Y /e~

1] LA 2| InheritInner 2841 K2 NHE, AL EMMmEER. HE
25 B LG g AL R B S, BRI S B DA, T, RIS 45 A A
TRN% ) reference. AL, ARIE D Z5AE K 3 bR B0 T FH X A v

enclosingClassReference.super();

XREA BERR AL A 111 reference, MR A BEgn eIt ,
WERRT A EEG?

BRBARQUEE T — IR, AR5 kA& T BTG 128, JF H A E TR
NNTRE, LA LG R W2 vl, AT LA A AR 7
Bl ? F ELIXGRE AR T LA, R S e TR TER
PR S WS, —ASATASEREURT:

//: c08:BigEgg. java
// An inner class cannot be overriden like a method.
import com.bruceeckel.simpletest.*;

class Egg {
private Yolk y;
protected class Yolk ({
public Yolk ()
{ System.out.println("Egg.Yolk ()"); }
}
public Egg() A
System.out.println ("New Egg()");
y = new Yolk{();
}
}

public class BigEgg extends Egg {
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private static Test monitor = new Test ();
public class Yolk {
public Yolk ()

{ System.out.println("BigEgg.Yolk()"); 1}
}
public static void main(String[] args) {
new BigEgg();
monitor.expect (new String[] {
"New Egg ()",
"Egg.Yolk ()"
}) i
}
Y /)~

G e o B A AN BN G s AL, 10 S T TSR ER A i bRy
o WRARSUON, BT BigEgg, KL% S A
Yolk, {EZEREFA%m & UR AT, SFSfARfnt.

AT VRIRATT, AR AR BRI, ARSI RRE i 2 1 1
T o XA NGRS I P SEAR, EATTERAT B 24 7T
B, AR AR AN N HSRIE AT INAN:

//: c08:BigEgg2.java
// Proper inheritance of an inner class.
import com.bruceeckel.simpletest.*;

class Egg2 {
protected class Yolk {
public Yolk ()

{ System.out.println("Egg2.Yolk()"); 1}
public void £ ()
{ System.out.println("Egg2.Yolk.£f()");}

}
private Yolk y = new Yolk();
public Egg2() { System.out.println("New Egg2()"); 1}
public void insertYolk (Yolk vyy) { v = vyy; }
public void g() { y.f(0); }
}

public class BigEgg2 extends Egg2 {
private static Test monitor = new Test();
public class Yolk extends Egg2.Yolk {
public Yolk ()

{ System.out.println("BigEgg2.Yolk()"); 1}
public void f() {
System.out.println ("BigEgg2.Yolk.£f()");

}
}
public BigEgg2 () { insertYolk (new Yolk()); }
public static void main(String[] args) {
Egg2 e2 = new BigEgg2();
e2.g9();
monitor.expect (new Stringl[] {
"Egg2.Yolk ()",
"New Egg2 ()",
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"Egg2.Yolk ()",

"BigEgg2.Yolk ()",

"BigEgg2.Yolk.f ()"

}) i
}

Y /) e

UiL7E BigEgg2.Yolk Wiffi[f 5/t extends Egg2.Yolk, JjFH&ES
TE k. insertYolk( ) yikftil BigEgg2 ¢ 1 1 Yolk %
4 Egg2 (1) y reference, XFf g( )FTH y.f( Y& fHES G K
f( ). BigEgg2.Yolk (144t ek 2R H FL LA it oh 000D I
Egg2.Yolk( ) 428 . XRetaER g( ) TE&dES
().

A # % (Local inner classes)

FATHEI L, R Ay AAEACRS BURL, 35 i 75 325 ) I SR 23 B it A
HKo AHAFRIEAREA VT RIFEHRITT, DUEIFAE 16 128, (HR B
w LAY IR A AR B final Az, DLRAE BRI AT b . I X BORE
PRI A N ST 44 N R T AN ELER

//: c08:LocallnnerClass. java
// Holds a sequence of Objects.
import com.bruceeckel.simpletest.*;

interface Counter {
int next ();

}

public class LocalInnerClass {
private static Test monitor = new Test ();
private int count = 0;
Counter getCounter (final String name) {
// A local inner class:
class LocalCounter implements Counter {

public LocalCounter () {
// Local inner class can have a constructor
System.out.println ("LocalCounter()");

}

public int next () {

System.out.print (name); // Access local
final
return count++;
}
}
return new LocalCounter ();
}
// The same thing with an anonymous inner class:
Counter getCounter2(final String name) {
return new Counter () {
// RAnonymous inner class cannot have a named
// constructor, only an instance initializer:

{
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System.out.println ("Counter ()");
}
public int next () {
System.out.print (name); // Access local
final
return count++;
}
bi
}
public static void main(String[] args) {
LocalInnerClass lic = new LocalInnerClass();
Counter
cl = lic.getCounter ("Local inner "),
c2 = lic.getCounter2 ("Anonymous inner ");
for(int 1 = 0; i < 5; 1i++)
System.out.println(cl.next ());
for(int 1 = 0; i < 5; 1i++)
System.out.println(c2.next ());
monitor.expect (new String[] {
"LocalCounter ()",
"Counter ()",
"Local inner 0",
"Local inner 1",
"Local inner 2",
"Local inner 3",
"Local inner 4",
"Anonymous inner 5",
"Anonymous inner 6",
"Anonymous inner 7",
"Anonymous inner 8",
"Anonymous inner 9"
1)
}
Y /)~

Counter 2R [P HIH IR~ —AME . FE5 700 A1 A F 2R 44 P 5
FYHL TR A, WEATEMFEAT AIRE. AN RN A T
FERXAN JVEAN & BE T I, DS F AR i P9 B SRRAR B 44 A 2R 0 T
TIEME BHUE, REE MR eR B, I H/ e X
ARG P D B A SR I BEHEA T SE R AR L .

EPEA A FR IS AN B A4 N SR SR DR o, AR 2B e 22 Ak
KEIN A

M EREIFFIR (Inner class identifiers)

H TR RIS class i, LA il o 8x AN it
%7 5 B (XS BB —Fii sy Class X441 “meta-

class” ), MUK RESHEAL, IRV A E R E e 1111 Class
W45 B .class 1. XEE “S0fE/2R7 14 788 B AR T AG 1)
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S A ERMAY, b ‘$ , HinENEEKAT . Bl
LocalInnerClass.java /it 1].class SRt 4:

Counter.class
LocalInnerClass$2.class
LocalInnerClass$lLocalCounter.class
LocalInnerClass.class

WAGEE A N, G Rl e HR AU R R AR bR AT 2R
N RSRIE R EAE A RS LI, IS A BT 44 7 ELRRRAE A 258 1 (1A
- MVETIR

BARIXP AR M dr 207 o i g, (B2 e dHER ShE, 2 UINATZR
LRl BB TR RARMEN) Java fr A NE, DA R kS AR
I EMIERMT . (ER, A THAEEIERIZTT, Java HiFds2shH]
BRI ARIBSA TS )

AT 2B AHR?

BUEIR 2 2 TR Z A Wi EJr NIREEAE SCT, (HZRXIFA
REIRIZ “NAT A EA PR XA . Sun ZON A EEX 2 BRI I
RANTE FHA R EE ?

HH, NSRS AR AR AR, B SRS interface, 1 AT
JEHL TR GRS SR DL B 6 RO 28 DRI R AL, A B
— AT R

FENIRT T, ARG R AR W IREL ) L2 interface (1)
reference, WNHAANIETE FRIEIEG L L5LPIXA interface Wi ?
BEIE PR T, IO e R INEE . 7 A, SEBLEA
interface [\, [ASZELX ) interface (175 K4, XH4
XWe? s, — B TS, RetE v ReE A2l interface
Pt Bt R . DR SRR B 5 | N — sl A«

T RERZEE AT UM iR KA “SSI (implementation) ” o Bk, A
HELRST “BEXRETCELUK T I HAR.

b b, W EREA N E TR I gk R AN SRR B abstract J5
73, AR Z BRI 0] 0K 2 R A A o DRI, ARl A R Ty
A — PO R, A e SRR AR v 22 Gk 2 I B Ini2s e 2 130 Hh
PTIXA R, R NSRRI R BRI R “4kK 2 BESCI (mutiple
implementation inheritance). ” Wit &ul, WAL IREESF L gk
#ZAF interface (1925,
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AT REVHS EHAA— 0, AV N5t iR W RS L A —
NS ol T Ak ARRE T AU R T, R A ik
P AR, BORNEER:

//: c08:MultiInterfaces. java
// Two ways that a class can implement multiple
interfaces.

interface A {}
interface B {}

class X implements A, B {}

class Y implements A {
B makeB () {
// RAnonymous inner class:
return new B() {};
}
}

public class MultiInterfaces {

static void takesA(A a) {}

static void takesB(B b) {}

public static void main(String[] args) {
X x = new X();
Y v = new Y();
takesA (x);
takesA (y)
takesB (x)
takesB (y.makeB());

4
4

}
Yy /) e

MR, WATESRERE, RN NEREREARRE RN A, ok
Yo ARHAAT LU BT ] A T R R o SRAs — 263 B, DA i A8 g
M NFEEREN TS, (Ha, WARBATAIEN ONSEIAERE,
FRIX R EI R AZE N . AT RE IR AR

B, R EAE interface 1 5¢ abstract 25524428, 1 H
M — g B[] I SEIX AN 2R 1E, I ARk L ae A N EB2R T

//: c08:MultiImplementation. java

// With concrete or abstract classes, inner

// classes are the only way to produce the effect
// of "multiple implementation inheritance."
package c08;

class D {}
abstract class E {}

class Z extends D {

E makeE () { return new E() {}; }
}
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public class MultiImplementation {
static void takesD(D d) {}
static void takesE(E e) {}
public static void main(String[] args) {
Z z = new Z();
takesD (z) ;
takesE (z.makeE () ) ;
}
Y /)~

WRRIC T e “ Z FESLHL 4k & (mutiple implementation
inheritance)” X&) @, A4 RIMERA N, (R84 LLF R a)
W AERAA T NS, RIS R T W R BB ek -

Lo SR AT 2 AN, iinREA X DA B 2, 5 BRI
PNIEIN PSS

2. M ESRE TP L LA RS, eIl BUH % B A RIR 7 20k 58
LA interface sR4t/K A . 1 Bt ATX 411,

3. WIS R BRI LS T EII R B BAT AR R,

4. WHEBEAFAEM AL AR EN “2” KA Able DL SR,

Zppkit, EE Sequence.java A EHNESS, IRt e
“Sequence &> Selector” , T/ Sequence H iy K ft
H—" Selector. {HZI7E, FRAT IR IT L & X —A>
getRSelector( ) Jyik, ib'EiRE—ANEA8] 1 K Us ) 1Z AN 751 1
Selector. R WA ReffLIXFh R 51 .

Closure 5/A]{f(Closures & Callbacks)

closure J&—FrEER X%, Bhadsk T80 e A ANME S B, it
KB E R ReE i, R0 — i X %11 closure, KA EAMY
TRA7 T 18 BRMPTEE B “QU e rirERSE” ), M Hik A 3R 7 35
ME F RN BRI reference, FATOLE A BERPEIXAN X G A B,
R E4]& private 1.

FEEOK Java SREOHEEHLEI AR Z B0, m AW —4&5ie, #Hibe
REHEATIRI (callback). 47 1101, fRELEEL MIIIN R —BfE &, K5

FERAGEAI 1, ARSI AR TR T MBI, ke
RIS —FPARH Wb i B . (2, WA FFREORSCELRDA, ARRm
NIRRT, WA ZR RS IEWRPTE I, Java fE
XA B O, e BT R

ARSI closure & —N5E RIMR R T Se——"el FdRdt SRS,
ez d, RsuEs
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//: c08:Callbacks. java
// Using inner classes for callbacks
import com.bruceeckel.simpletest.*;

interface Incrementable {
void increment () ;

}

// Very simple to just implement the interface:
class Calleel implements Incrementable {

private int i = 0;
public void increment () {
i++;

System.out.println (i) ;

class MyIncrement {
void increment () {
System.out.println ("Other operation");
}

static void f (MyIncrement mi) { mi.increment (); }

}

// If your class must implement increment () in
// some other way, you must use an inner class:
class Callee2 extends MyIncrement {

private int i = 0;
private void incr () {
i++;

System.out.println(i);

}

private class Closure implements Incrementable {
public void increment () { incr(); }

}

Incrementable getCallbackReference () {
return new Closure();

}

class Caller {

private Incrementable callbackReference;

Caller (Incrementable cbh) { callbackReference =
cbh; }

void go () { callbackReference.increment (); 1}

public class Callbacks {
private static Test monitor = new Test();
public static void main(String[] args) {
Calleel cl = new Calleel();
Callee2 c2 = new Callee2();
MyIncrement.f (c2);
Caller callerl = new Caller(cl);
Caller caller2 = new
Caller (c2.getCallbackReference());
callerl.go();

callerl.go();
caller2.go();
caller2.go();
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monitor.expect (new Stringl[] {
"Other operation",
"1"
14
"2",
lllll,
ll2ll
}) i
}
Y /)~

KEFE PR — SR T, “ibfE BRESEE 07 M “ah sk
7 2 . MR M KU, 1R, Calleel ¥ fijp—uiL,
Callee2 4k/& T MyIncrement, iii MyIncrement C.4 %17 —4
B HCK increment( ), 11 XN J7kM3h6ElR Incrementable £
T E LA K. Tl Callee2 4k7% MyIncrement L5, A
AefESCIL Incrementable #:115K7E S increment( ) 17, XpliEHE IR
SUREAS ] N A2k it — AN ST S0 T o IRANEE — AT, O
P EBE I, 9 2 R a8 ol 2R

T, %7 getCallbackReference( ) %+, Callee2 H [ f %
Ji%5 2 private [¥). interface Incrementable i fE %, &4k
RE G A . R UNXEE S,  interface /2 4z 11
5 Sy B TR 1 o

N2 Closure S8l 7 Incrementable, ULt AE T — M fgik[a]
Caller2 (8 F——(H 2t — N2 T. LRHERE T
Incrementable [¥] reference #Bf8, 4okt RS T

increment( ), FRILZAMTAETAT (AMeFaEr, R EHBE 1),

Caller 1#i& %7 5 — Incrementable 1) reference (/R 3KHL
“[FIiA reference” AT N T RES K AELEATAINR), RIGLLen iz, H
X/~ reference >k “[v[ii§” Callee 2%,

4 (R T HE R s 0T DA A7 A 15 390 s M 8 57 %
WA, BITH 14 T, XA AR 7. h9HL GUL g, [
TR FIHR .

WK HE4IES (Inner classes & control
frameworks)

N RIS — P EESE BRI L, FRACERA “IEHINESE (control
framework)” .

“RN FHFERFHESE (application framework)” & —AN—4 K il g S fhgy
SERTY ) IR 28 . an SRARE P N R P HEZE, B I R 224k
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R A A, FESREETR T LI T o N AR P HES R R fE
PET — i) SR 7 5, TR R S U7V T DU 1R 1) e ik B
KREFIEN TR T (OXHE—F “HBit 7% (Template Method)” #if
B W www. BruceEckel.com [¥) Thinking in Patterns(with
Java)). PEHIHELLE N RS AR i ) —Fh, RZR PN s R R
G BAT S5 2R A R N, B A e “ R IRE R 4
(event-driven system)” . FEJEH P 5t (GUT) & Gl it i FH 2 5 I 22 A
W T R 2 —, EZEAZ A R IR E R
14 FEEIM, Java 1) Swing KFEUE — M HIRESE . el i S i
IR, AR iR v 7 GUI [fxfi .

AT BB TEHINESE G2 B N ASOR QI A (1, B4R — X
FE— AR, HATS 2 g “He st , et ii e
fEo R “Escie” Al RZEE, (X HEFUERNE . 2 okt —
NBATEE “BURAAEZERIT27 1E RIS XAME B scEl
CRRARCITE IR I I Ak A R

B R E . EAE ) interface, 1Z 4
abstract 2%, X A BOA AT AR i IR TR ZEA T F. IAIk,  3XA4
RO T L9

//: c08:controller:Event. java
// The common methods for any control event.
package c08.controller;

public abstract class Event {
private long eventTime;
protected final long delayTime;
public Event (long delayTime) {
this.delayTime = delayTime;

start () ;
}
public void start () { // Allows restarting
eventTime = System.currentTimeMillis () +
delayTime;

}
public boolean ready () {
return System.currentTimeMillis () >= eventTime;

}

public abstract void action();

Y /) e~

HRARAE Event i2 T IINAR, IR o Beas RIS Hr i 1) Ok BB i
EANEEZ]), SRIETH start( ). start( )RS5 & H a7l F g m
AT A B R BX AN AT . start( ) BA BBONE R A R B
WIS AT5ik, EFFESE L, ARt nl LLERUR vt e 25 DUH
HIZAS Event Xt 4. Wi, WERIRAAEZXAHMF, JAEE5 4
action( ) /5%, SAJaibEHLAM start( )wiAT 1.
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ready( )& & URIRA AR A LLIZ4AT action( ) 56 T . 48R, JRAEK
LIS ready( ), XFERLGEH Event SGE A ZH TR T,

NI B AN R AN SER,  nT AR IR R SR HIHESE . Event
TG MARAFAE AR ArrayList (28t b, JRATE R 11 &
ATHis R g >) ArrayList, SL7E/R R 25008 add( )<= Object
Zin#) ArrayList 55, size( )&% VR ArrayList L HH £ /DXt
%, get( )r LIRYE Fhr A ArrayList Bt o =828k, 1
remove( )SRIEIRE H N irft st N ArrayList B gk .

//: c08:controller:Controller. java

// With Event, the generic framework for control
systems.

package c08.controller;

import Jjava.util.*;

public class Controller {
// An object from java.util to hold Event objects:
private List eventList = new ArrayList ();
public void addEvent (Event c¢) { eventList.add(c); }
public void run() {
while (eventList.size () > 0) {
for(int 1 = 0; i < eventList.size(); i++) {
Event e = (Event)eventList.get(i);
if(e.ready()) {
System.out.println (e);
e.action();
eventList.remove (i) ;

run( ) JiiE4iE ¥ eventList, L5304 ready( ) Event
W5, —HEEE— ready( )54, B H toString( ) ikt
FTENH K, SRIELE XA 6400 action( ) ik, 5o RS 32 BT
XA~ Event .

W, BFIHFCANIE, REAKIE L Event TL01 4 o T mhE 51
GRS B B TMASBM AR IR o 83, HIRMEK
i, “ARMLI A (vector of change)” e & Fh Event X% (A [H4T
Hi, TIRIAES 2, G &5 Event (1125 IAARIAT R .

PAENTERAY T o EATTREMP 55

1o AE—/NRHL R SE A AN PRI HEZE, IR FERA “sBl” B A A —
T IRVI R BB R T o BB SRS 7 25 T it ke HL A [ it T
i) action( ).
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2. WERSEA LR SCHUE EEAR TR B, KOy gk n] BLEREVT 1A
i BRI A A . EAERZAE L, AU AR R 280, AR
IS L NS A AW S U

EAR R T AN BIHE A2 (0 LA S B0, e 2 ke shlmg b 1 . B2z
HARARANH] . JFAT, WK, JFECcifEes, m, EHRshR%. HEE
HIREZE O] LR T S K B B AN A (KA S o A BB AL ARAE — N 2R B JA] —
AN, Event, JRAEHIZ AR, HXTRERIT A, PRER AT ALK —Ff
B Event R3S, AREHEEHEACIL S action( ).

5O N RSP HESE—FE, GreenhouseControls 252 M
Controller 2k K [H:

//: c08:GreenhouseControls. java

// This produces a specific application of the
// control system, all in a single class. Inner
// classes allow you to encapsulate different
// functionality for each type of event.

import com.bruceeckel.simpletest.*;

import c08.controller.*;

public class GreenhouseControls extends Controller {
private static Test monitor = new Test ();
private boolean light = false;
public class LightOn extends Event ({
public LightOn (long delayTime)
{ super (delayTime); }
public void action () {
// Put hardware control code here to
// physically turn on the light.
light = true;
}
public String toString() { return "Light is
on"; '}
}
public class LightOff extends Event ({
public LightOff (long delayTime)
{ super (delayTime); 1}
public void action () {
// Put hardware control code here to
// physically turn off the light.
light = false;
}
public String toString() { return "Light is
off"; }
}
private boolean water = false;
public class WaterOn extends Event ({
public WaterOn (long delayTime)
{ super (delayTime); 1}

public void action () {
// Put hardware control code here.
water = true;

}
public String toString() {
return "Greenhouse water is on";
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}
public class WaterOff extends Event ({

public WaterOff (long delayTime)
{ super (delayTime); }
public void action () {
// Put hardware control code here.
water = false;
}

public String toString() {
return "Greenhouse water is off";

}
}
private String thermostat = "Day";

public class ThermostatNight extends Event {
public ThermostatNight (long delayTime) {

super (delayTime) ;

}
public void action () {
// Put hardware control code here.

thermostat = "Night";

}
public String toString() {
return "Thermostat on night setting”;

}
}
public class ThermostatDay extends Event {
public ThermostatDay (long delayTime) {
super (delayTime) ;

}
public void action () {
// Put hardware control code here.

thermostat = "Day";

}
public String toString() {
return "Thermostat on day setting";

}

}
// An example of an action|()
// new one of itself into the event list:

public class Bell extends Event ({
public Bell (long delayTime) { super(delayTime); }

public void action () {
addEvent (new Bell (delayTime));

that inserts a

}

public String toString() { return "Bing!"; }

}
public class Restart extends Event ({
private Event[] eventList;

public Restart (long delayTime, Event[] eventList)

super (delayTime) ;

this.eventList = eventList;

for(int 1 = 0; 1 < eventlList.length; i++)
addEvent (eventList [1]);
}
public void action () {
i++) {

i < eventlist.length;
// Rerun each event

for(int 1 = 0;
eventList[i].start ();
addEvent (eventList [1]);
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}
start(); // Rerun this Event
addEvent (this) ;
}
public String toString() {
return "Restarting system";
}
}
public class Terminate extends Event ({
public Terminate (long delayTime)
{ super (delayTime); }
public void action() { System.exit (0); 1}
public String toString() { return
"Terminating"; }
}
Y /)~

& light, water Il thermostat #)E T-15 1%
GreenhouseControls, [fj P4 {2 o AU EArT 4 7 328 o] FIACRR it T LA
Vi A X el i b1 . a4 K 2 %k action( ) 7 VEAR AR B TSR
il

%K 280 Event 255 F LA, (H& Bell 1 Restart fLu45 ).
Bell Wit 2 5 i 211 S5 38 BL I AR EC— N8 Bell XF%, Pk 2
MR FE—T, WIS EEIZ g KT: Bell fil Restart B &
T Event [T H ik, WANER LZRIBHRA Tk
GreenhouseControls [ )52,

Restart &= | — > Event X/ %54, FHEmMA “#=68
(controller)” . i+ Restart( )t /&% Event X} %, K ItLfxn] LAZE
Restart.action( ) L1 il—1> Restart %, XF:RGuiAeEn B3
G T

N ZKE L ) d GreenhouseControls X%, X5 FHA &K
Event XI%, 58 7 RAEMME. Kutit “dar&(Command)” il
) — 4

//: c08:GreenhouseController. java

// Configure and execute the greenhouse system.
// {Args: 5000}

import cO08.controller.*;

public class GreenhouseController {
public static void main(String[] args) {
GreenhouseControls gc = new GreenhouseControls();
// Instead of hard-wiring, you could parse
// configuration information from a text file
here:
gc.addEvent (gc.new Bell (900));
Event[] eventList = {
gc.new ThermostatNight (0),
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gc.new LightOn (200),
gc.new LightOff (400),
gc.new WaterOn (600),
gc.new WaterOff (800),
gc.new ThermostatDay (1400)
bi
gc.addEvent (gc.new Restart (2000, eventList));
if (args.length == 1)
gc.addEvent (
gc.new Terminate (Integer.parselnt (args[0])));
gc.run();
}
Y /)~

XANRES RGEAATHIRL, AN PrAT b SEF. R A (175
BTN, TR NS, (5 12 T2 i B 2R
B EOXA R YUCRIRAE A 4T M 7 28, IBagafEadiX

Beg b 2 Ja X ANRE PP (X FH ORI ) o

PRI BE NI -5~ BLIRCSE B0 ARSI A 10, Rl =4 e ] T4
HEZRA I . (HE, 225 14 BARIESFE D], WESSE A geOuHEs ] 1
TR R B R . 2 TR, R4 HEIEEEA R, R4 S0
TR OB 56 4 A il o

oY

M4 K ZH0NH) OOP 15, AN ERIM S B . i
CHHMBRMIMES . JAh, BATIEAR R T CH+ -+ H] 2 4k & (M) i
PR, SR1 C++11 MIAEHXER, MILEZ ., Java i LRI iR
THE N ZE

HAR, RO VEAR S U ), (ER TR TR T i e
Wi 7, X IF 2 AR AL, Bl I (R RS, R P 3 e R
RINERENEIE, BEEE IR, Bl T . (HEUEXE,

TR NAZ LR EIEETE X T o B IR BOIOM 2 (11 filiX 2247

P, A SR E IR BE .

22>
HEAHRN—2E BN www. BruceEckel.com ~#4 4 The
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