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EABEETR, BEGHARK ERADITIIBEHIIHNES {tiEEI’J;ei).ﬁIE ERBEFEMCEBR,
?ﬁiﬁﬂrﬂﬁﬁﬂﬁﬁbﬁutbﬁﬁ*ﬁﬁ IBRREE NS —RNE (— P SFRE— U=

AT IERE, BAgEERUEEIPRIBEMNTF, TEEXMIFRIEEND:
o BRI — N RO

package com.wxueyuan.DesignPettern.StaticProxy;

public interface Operation {
void buyTicket(Ticket t);
}

o EERAIEY—MFERALI LEEN, RIFEFTERE:
package com.wxueyuan.DesignPettern.StaticProxy;
public class Student implements Operation{

@Override
public void buyTicket(Ticket t) {
// TODO Auto- generated method stub
System.out.printIn("F4LE—5KE, Z19" +t.getPrice();
}

}
o SRAEFAI =T — N TicketOperationlnvocationHandlersCHiInvocationHandleriEZ [ :

package com.wxueyuan.DesignPettern.DynamicProxy;

import java.lang.reflect.InvocationHandler;
import java.lang.reflect. Method;
import java.lang.reflect.Proxy;

public class TicketOperationlnvocationHandler implements InvocationHandler {

/B HRBERENEEESRIEANHandlerd
private Object target;

public TicketOperationinvocationHandler(Object target) {
this.target = target;
}

/RIS B EE SLERYE
public Object getProxy() {
return Proxy.newProxylnstance(Thread.currentThread()
.getContextClassLoader(), target.getClass().getInterfaces(),
this);
}

/ /PR EERARITRIMEE R
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@Override
public Object invoke(Object proxy, Method method, Object[] args) throws Throwable {
// TODO Auto-generated method stub
System.out.printIn("SE4IWEBIWEERIEL");
System.out.printin("E41ERHERN");
Object ret = method.invoke(target, args);
System.out.printin("ESEEILEMMER");
return ret;

o R
package com.wxueyuan.DesignPettern.DynamicProxy;

import com.wxueyuan.DesignPettern.StaticProxy.Operation;
import com.wxueyuan.DesignPettern.StaticProxy.Student;
import com.wxueyuan.DesignPettern.StaticProxy.Ticket;

public class Test {

public static void main(String[] args) {
// TODO Auto-generated method stub

[/FEFZEWELRIticketsTf)
Ticket studentTicket = new Ticket(200);

/1B NFELERINE

Operation studentProxy = (Operation) new TicketOperationlnvocationHandler(new Stud
nt()).getProxy();

studentProxy.buyTicket(studentTicket);

PATERA:

<font color ="red" > BFIKENMEERITL
EERHBA

MZEE LR—IKE E(1179200.0

EHBEGEE < /font >
TEHH——S D X ME RS IR G RO
BEHRIFCEBRAIRNEIREFERIER:

Operation studentProxy = (Operation) new TicketOperationinvocationHandler(new Student())
getProxy();

HopgEmaATEIIBEE X MInvocationHandlerdfdgetProxy()/5i%, IAEFRKNIMHANX NG IE
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_-F:

public Object getProxy() {
return Proxy.newProxylnstance(Thread.currentThread()
.getContextClassLoader(), target.getClass().getInterfaces(),
this);
}

XN A O 2 E R Proxy 29855 /5 iAnewProxyInstance(), BIIEARE—TFNXNAIERET
Ha, BEAILUAK BRGRRB M, BARE — XN AR TR

/**
* Returns an instance of a proxy class for the specified interfaces
* that dispatches method invocations to the specified invocation
* handler.
* @param loader the class loader to define the proxy class
* @param interfaces the list of interfaces for the proxy class
* to implement
* @param h the invocation handler to dispatch method invocations to

XN AR EI— NS T — e S MEEE ORISR, X MUIBSEREBISESCIMA A&
ﬂgiﬁygiﬂéﬁﬁﬁ’ﬂ?’iiﬁ%}ﬁ%ﬂ%&
=2 .

loader: HNEGXMCIERAISENNEES

interfaces: X/MUIESSSCHIRVRRBIEO

h: BAXAREENREALIERS

newProxylnstance()IX N3 EERREFIRVIZ OB LAT LA :

/3RS class3E
Class<?> cl = getProxyClassO(loader, intfs);

JARERR BB M B

final Constructor<?> cons = cl.getConstructor(constructorParams);

7)1‘@?&1"@%@%ﬁiﬁﬁ—/ﬁﬁﬁ*jéﬁ’ﬂ?k%, ET T LRERNEER ZFNSHER ZSHh,
HigisrE s
return cons.newlnstance(new Object[]{h});

MnewProxylnstance()/ZiEFRI=1THMUIBRI AR T, WMEEREVIESEMIclasss i @EH 2 S,
iRWclass2izf5, FAIRATILARIA)avaR S REAEIEREFTEMLEI T, HTFRFIHFEAREZRT
|, FANIMEFEE X E—TgetProxyClassO() /7 ER2UMT TIER :

private static Class<?> getProxyClassO(ClassLoader loader,
Class<?>... interfaces) {
if (interfaces.length > 65535) {
throw new lllegalArgumentException("interface limit exceeded");

}

/NRAEER classTEEFTFE, WEESKE, BNAYE, @idProxyClassFactoryskelE
return proxyClassCache.get(loader, interfaces);

}

XEHproxyClassCacheZ7EProxysk AR WeakCacheR9sLfil, BREAII#—EkEEFIXNWeakC
cheZftA:
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/'k*

* Cache mapping pairs of (key, sub-key) -> value.

* Keys and values are weakly but sub-keys are strongly referenced.

* Keys are passed directly to get method which also takes a parameter.

* Sub-keys are calculated from keys and parameters using the subKeyFactory function

* passed to the constructor.

* Values are calculated from keys and parameters using the valueFactory function passed
* to the constructor.

*/

géiZ/PWeakCacheﬁEﬁJ%%—Zﬂ(key,sub-key)E]’\j{gﬁyggjﬁjzva|ueﬁg{go HehKeyES BB SHE
// gliﬁ-zlla(ﬁeyﬂ’ﬂﬁx%ﬁﬁmiﬁﬁ sEchiIsubKeyFactoryERilY, valuelI{ER B IS %thivalueFac
ory. .

//ERIEIETT AR

final class WeakCache<K,P,V> {

public WeakCache(BiFunction<K, P, 7> subKeyFactory,BiFunction<K, P, V> valueFactory) {
this.subKeyFactory = Objects.requireNonNull(subKeyFactory);
this.valueFactory = Objects.requireNonNull(valueFactory);

}

=

& ¥ WeakCacheftaigTmiazfE, Fiil—iEkE— T (17 EgetProxyClass0f7 2+ {FERZEIRIWeak
achefYget5i% BRI MBI T

public V get(K key, P parameter) {
//i@iFsubKeyFactoryfapply/5iE&EmisubKey
Object subKey = Objects.requireNonNull(subKeyFactory.apply(key, parameter));

/ /&I subKeyMvaluesMap=ER AT SEFFERVETF IRt supplier
Supplier<V> Supplier = ValueSMap.get(SubKey);

'/'f);zu%;i\lm%wg?, StiEMAsupplier.get(75i%, get/ARRRENEMERA XA AR ENE
if (supplier != null) {

// XBRMRE N E B BERE— Mactorysi & E—MNETFSL

V value = supplier.get();

if (value !'= null) {

return value;

}

}

/ /A0SR factory; A FETIEIRE, Bl kAT EIE—Mactory
if (factory == null) {
factory = new Factory(key, parameter, subKey, valuesMap);

}

.

BIXAREITRA, EEAABHfactorypkIntliEzfE, R suppliergiZfactory,izil{aE@idfactor
Kget()AiERIREFRKAIEENvalued, X4 valueEX EEAITEEFINE? ESkFactoryixNEth
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W7 SupplienXMNREHEO, BALEHSCI T BE/lgetGix:

private final class Factory implements Supplier<V> {
@Override
public synchronized V get() {

V value = null;
try {
// @3 A IHvalueFactoryfJapply/5i&&kvalue
value = Objects.requireNonNull(valueFactory.apply(key, parameter));

}

return value;

}
}

458 T WeakCacherhget() 7 iAMISEHIE, BeiE— FEProxy3e, SRAMIE X MWeakCaches
fproxyClassCachef{Ig?

//1REWeakCachefUHaiEERE A0, KeyFactorymi2Eget/siEha4pksub - keyfYsubKeyFactory;
//ProxyClassFactorygi2get A4k valuefJvalueFactory
private static final WeakCache <ClassLoader, Class<?>[], Class<?>>

proxyClassCache = new WeakCache<>(new KeyFactory(), new ProxyClassFactory());

ERXEEE(INIZFEWeakCachedhUget /752 EATIERI TIE? EFIAsubKeyFactory(7EPro
y¥hFiEKeyFactory)k4ERksubKey, B#flIRvalueFactory({EProxyZrgiEProxyClassFactor
)BYapplyFizErkHiRElvaluefE, FBAT(I—ERE—T, KeyFactoryRINA&ERLsubKeyRT:

[/ESLRE R ERIES HintefacesiIiE, FREMRABIsubKeyxgsR
private static final class KeyFactory
implements BiFunction<ClassLoader, Class<?>[], Object>
{
@Override
public Object apply(ClassLoader classLoader, Class<?>[] interfaces) {
switch (interfaces.length) {
case 1: return new Key1(interfaces[0]); // AR 7 —/MEO
case 2: return new Key2(interfaces[0], interfaces[1]);//fXIRESESLIN 7ML
case O: return keyO,//{RIB&&ELIEO
default: return new KeyX(interfaces);//fAIBESRSLIN 7 =R LA ERYEO
}
}
}

R IE2ProxyClassFactory@{al4pivalue, B E A X BFELILIEERIclassZERY:

private static final class ProxyClassFactory
implements BiFunction<ClassLoader, Class<?>[], Class<?>>
{

//REEREFRIRIZ /9 $Proxy
private static final String proxyClassNamePrefix = "$Proxy";
/17377 ERE—RINIESR BRI RS

private static final AtomicLong nextUniqueNumber = new AtomicLong();

@Override
public Class<?> apply(ClassLoader loader, Class<?>[] interfaces) {

RSk Java IRASEINT——ahiSCIEAYSCINRIE
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String proxyPkg = null;  // RIBEEIIEZ
/33T IRRTHEN, REENEESEONERER
for (Class<?> intf : interfaces) {
int flags = intf.getModifiers();
if (IModifier.isPublic(flags)) {
accessFlags = Modifier.FINAL;
String name = intf.getName();
int n = name.lastindexOf(".");
String pkg = ((n == -1) ? "" : name.substring(0, n + 1));
if (proxyPkg == null) {
proxyPkg = pkg;
} else if (!pkg.equals(proxyPkg)) {
throw new IllegalArgumentException(
"non-public interfaces from different packages");

}

if (proxyPkg == null) {
/1 RZBIEAHREO, BERcom.sun.proxyFAE3
proxyPkg = ReflectUti.PROXY_PACKAGE + ".";

}

//ERANE R AR IEEILIRER JIcom.sun.proxy.$Proxy0,com.sun.proxy.$Proxy 1, LA
18

long num = nextUniqueNumber.getAndIincrement();

String proxyName = proxyPkg + proxyClassNamePrefix + num;

[/ ERAIEERFTRE
byte[] proxyClassFile = ProxyGenerator.generateProxyClass(
proxyName, interfaces, accessFlags);

try {
//HRE EEF AR RS ClassSEBIFHRE], EUEFAILTIRE THIESEAIClasssLhl
return defineClassO(loader, proxyName,
proxyClassFile, 0, proxyClassFile.length);
} catch (ClassFormatError e) {
throw new lllegalArgumentException(e.toString());
}
}

ProxyGenerator.generateProxyClassiX N AR FHS B AT, FAIe AR RiEclassX 4, g
BE—T:

public static byte[] generateProxyClass(final String var0, Class[] var1) {
ProxyGenerator var2 = new ProxyGenerator(var0, var1);
final byte[] var3 = var2.generateClassFile();
// XEIRIESHEE, TEEBIBERNFED (classxt) RERIAHE, RARMRAEN
if(saveGeneratedFiles) {
AccessController.doPrivileged(new PrivilegedAction() {
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public Void run() {
try {
FileOutputStream var1 = new FileOutputStream(ProxyGenerator.dotToSlash(var0)
+ ".class");
varl.write(var3);
var1l.close();
return null;
} catch (IOException var2) {
throw new InternalError("1/O exception saving generated file: " + var2);
}
}
D;
}

return var3;

}

BT LABEIS IR B sun.misc.ProxyGenerator.saveGeneratedFilesiX™booleanfERIEM, E(F/5i%
iﬁ:l%class:ﬂ’—ﬂ%???tﬂﬁ%ﬁo BRAFARIER— T EAINTestNiD, REERMAIproxySIHRFEIH

public static void main(String[] args) {
// TODO Auto-generated method stub

[/ FEFEWERTticketsLfl
Ticket studentTicket = new Ticket(200);

/[BRBERSBHER Htrue, FFEHIHFAFRIME
System.getProperties().put("sun.misc.ProxyGenerator.saveGeneratedFiles", "true");

/1 BRERIIRIEERNI2IRES
System.out.printIn(Proxy.getProxyClass(Operation.class.getClassLoader(), Operation.class));
/1R NFELERE IR
Operation studentProxy = (Operation) new TicketOperationinvocationHandler(new Student

))-getProxy();
studentProxy.buyTicket(studentTicket);

}
HATERA:
<font color ="red">class com.sun.proxy.$Proxy0
B WEIRER
B HHERHBA
FASLRE—IKE E{1179200.0
BEHREREMEE < /font>

BAT, fEcom/sun/proxy REERK T <font color ="red">Proxy0.class</font>, (T WIS1H =
S publicHy, ARZFRN AR AL ProxyORIEEMN B A 2= OXE 2B EE). TEEIEXD
PERFEEE—T:

package com.sun.proxy;
import com.wxueyuan.DesignPettern.StaticProxy.Ticket;

import java.lang.reflect.UndeclaredThrowableException;
import java.lang.reflect.InvocationHandler;

BTk Java JERSEIT
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import java.lang.reflect.Method;
import com.wxueyuan.DesignPettern.StaticProxy.Operation;
import java.lang.reflect.Proxy;

public final class $Proxy0 extends Proxy implements Operation

{
private static Method m1;

private static Method m2;
private static Method m3;
private static Method m0;

public $ProxyO(final InvocationHandler invocationHandler) {
super(invocationHandler);

}

public final boolean equals(final Object o) {

try {
return (boolean)super.h.invoke(this, $Proxy0.m1, new Object[] { 0 });
}

catch (Error | RuntimeException error) {
throw;

}
catch (Throwable t) {

throw new UndeclaredThrowableException(t);
}

}

public final String toString() {

try {
return (String)super.h.invoke(this, $Proxy0.m2, null);
}

catch (Error | RuntimeException error) {
throw;
}

catch (Throwable t) {
throw new UndeclaredThrowableException(t);
}

}
public final void buyTicket(final Ticket ticket) {

try {
super.h.invoke(this, $Proxy0.m3, new Object][] { ticket });

catch (Error | RuntimeException error) {
throw;
}

catch (Throwable t) {
throw new UndeclaredThrowableException(t);
}

}
public final int hashCode() {

try {
return (int)super.h.invoke(this, $Proxy0.m0, null);

BTk Java JERSEIT
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}

catch (Error | RuntimeException error) {
throw;
}
catch (Throwable t) {
throw new UndeclaredThrowableException(t);
}
}

static {
try {
$Proxy0.m1 = Class.forName("java.lang.Object").getMethod("equals”, Class.forName("
ava.lang.Object"));
$Proxy0.m2 = Class.forName("java.lang.Object").getMethod("toString", (Class<?>[])n
w Class[0]);
$Proxy0.m3 = Class.forName("com.wxueyuan.DesignPettern.StaticProxy.Operation").g
tMethod("buyTicket", Class.forName("com.wxueyuan.DesignPettern.StaticProxy.Ticket"));
$Proxy0.m0 = Class.forName("java.lang.Object").getMethod("hashCode", (Class<?>[])
ew Class[0]);
}
catch (NoSuchMethodException ex) {
throw new NoSuchMethodError(ex.getMessage());
}
catch (ClassNotFoundException ex2) {
throw new NoClassDefFoundError(ex2.getMessage());
}
}
}

FICISE( 1 ZRIRIreturn cons.newlinstance(new Object[]{h});XGMCIEA, EAERAIProxys<H)
IEREEISHFERH ZInvocationHandler, FLttF{11EnewProxylnstance()FRISEhEBRI K,
EREABEMinvoke() A%,

D TIXAZHIRG, BA1EEE—T)avasiZ A IRAYTREE :

1. Proxy.newProxylInstance()77iEIRE—MUIESEAISLH, FE(E AN InvocationHandlerfIsLfih

2. ZFAOCIBESLAAREED AR, AR _EZInvocationHandlersLfAlifARinvokemix, FHMENIERE
methodZEBIHIS2,

HRIEFA RS ProxyORGIESE, FfIREBBRGEE:

1. FrEERRICIESSER YR T Proxy2, SCI Y HBE(EAYRO. IERHBTjavafges4k, ALAUD
BIENESEEA SRR SEISRRORIE, RSFRORIRIE,

2. IRt T —MEHInvocationHandlerE RS EAUEIET L, X MNEELEHProxy.newProxylnstance(
TIERISEUIENR, SAIRESLBIEREAN AR, AR ERZInvocationHandlersEfILAZ77iERImet
odXKEUFASEEAinvokeTTiE.

JavalIshSRIEBESTERESNAR R, LLalSpringhJAOPEE &R XHIRPCIELE, BEEERISRE!

siFSIERIRNR, EIENRIE ESHr—TaiMUERRYRISEZ2REHERY, BARAYRE ST
BT, BI™XBR~.
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