1 RERR

NEMIREE—MEBLEFNENNRENE., ABXEFEAFAZRT (BLUR) EH
B TEEE. EEEREEER, NEAINIRNRRS, MENBEEIRTHRS, FRBRITE
SREPRAE,

HIp 2RERARAEIIHEEE. IESERH AL B HEREERAWAIESE, ZEEEHTH
BREELE. AERNHAENSERSFERKXRE CHRERFFERIRHEENRAISIRA), R
AEARLLIRSS, MEESHARAERTRITERIRHIRSS.

2 FASHCIE

BlE— O, AECIERAERTIZEOAFBTIMzEOPAYMSTTE. ZEEIE—ME
X, EREEEIIXMNEO. ERIERPEE—IMRAENSRIEIAE, mEERETEFERZS
SHTTE,

®O:

public interface HelloInterface {
void sayHello(Q);

}

WACERE :

pubTlic class Hello implements HelloInterface{
@override
pubTlic void sayHello() {
System.out.println("Hello zhanghao!");
}

Ik

pubTlic class HelloProxy implements HelloInterface{
private HelloInterface helloInterface = new Hello(Q);
@override
pubTlic void sayHello() {
System.out.println("Before invoke sayHello" );
helloInterface.sayHello();
System.out.println("After invoke sayHello");

}
}
RIBSSFER:

WACHRSEREIBLS T LHE S HelloProxy, RIBRAEHITEIATT AR B FTF RIS RS ER.
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public static void main(string[] args) {
HelloProxy helloProxy = new HelloProxy();
helloProxy.sayHello();

Hi

Before invoke sayHello
Hello zhanghao!

After invoke sayHello

ERFSRIFRE ST 7 — M RARIEERE. ERFSRENRRBRET Hk: BTFRIEREE
A1 EIRSS, WRFENERRRS, BANFTERESAENIESE, RED,

3 TSR

A ARSI HIEEI TR I,
O, #WCEEART, 1932 —1 handlerz&3k3LHInvocationHandleriEA.

pubTlic class ProxyHandler implements InvocationHandler{
private Object object;
pubTic ProxyHandler(Object object){
this.object = object;
}
@override
pubTlic Object invoke(Object proxy, Method method, Object[] args) throws
Throwable {
System.out.printin("Before invoke
method.invoke(object, args);
System.out.printin("After invoke " + method.getName());
return null;

"

+ method.getName());

PATERMCER:

public static void main(string[] args) {

System.getProperties().setProperty("sun.misc.ProxyGenerator.saveGeneratedFiles"
, "true");

HelTloInterface hello = new Hello();

InvocationHandler handler new ProxyHandler(hello);

HelloInterface proxyHello = (HelloInterface)
Proxy.newProxyInstance(hello.getClass() .getClassLoader(),
hello.getClass() .getInterfaces(), handler);

proxyHello.sayHello();
}
Hith
Before invoke sayHello
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Hello zhanghao!
After invoke sayHello

1BId Proxy2&iYg#ES 5 iEnewProxyinstanceiR Bl —MEORMCIRESLA], $HARACEESE, EABRAY
RIBFEFIZHIZE InvocationHandler,
USRS — M LIEZEBye, W0:

public interface ByeInterface {
void sayBye();
}
public class Bye implements ByeInterface {
@override
public void sayBye() {
System.out.println("Bye zhanghao!");

—

public static void main(String[] args) {

System.getProperties().setProperty("sun.misc.ProxyGenerator.saveGeneratedFiles"
, 'true');

HelloInterface hello = new Hello(Q);
ByeInterface bye = new Bye();

InvocationHandler handler = new ProxyHandler(hello);
InvocationHandler handlerl = new ProxyHandler(bye);

HelloInterface proxyHello = (HelloInterface)
Proxy.newProxyInstance(hello.getClass().getClassLoader(),
hello.getClass() .getInterfaces(), handler);

ByeInterface proxyBye = (ByeInterface)
Proxy.newProxyInstance(bye.getClass().getClassLoader(),
bye.getClass() .getInterfaces(), handlerl);

proxyHello.sayHello();

proxyBye.sayBye();
}
LTfeE
Before invoke sayHello
Hello zhanghao!
After invoke sayHello
Before invoke sayBye
Bye zhanghao!
After invoke sayBye

4 AR IRESEIR
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. BIYSCI InvocationHandler #EOEIE B SRV A IESE;

. 1BIT /9 Proxy ZI8%E ClassLoader XJ5F1—%H interface SREIRINSHIESE;

B RGFEBRENSRIEEATIERS, HE—SHEE 2 AR RS RE,;
4. BITFIEREBIE NSRBI, 1SR AR IREEISRIE NS EHIEN.

BESAE R IR SR R FIAYProxyZRAYEES A newProxyinstance, BRARAIMECHIRIBEE—TEEIE
T A2

w N =

pubTlic static Object newProxyInstance(ClassLoader loader,
Class<?>[] interfaces,
InvocationHandler h)
throws I1legalArgumentException

Objects.requireNonNull(h);

final Class<?>[] intfs = interfaces.clone();
final SecurityManager sm = System.getSecurityManager();
if (sm !'= null) {
checkProxyAccess(Reflection.getCallerClass(), loader, intfs);
}
/ /A BARERSENT %
Class<?> cl = getProxyClassO(loader, intfs);

/ /AR R R FH AR P SRR R R A 12 R O B
try {
if (sm !'= null) {
checkNewProxyPermission(Reflection.getCallerClass(), cl);

final Constructor<?> cons = cl.getConstructor(constructorParams);
final InvocationHandler ih = h;
//inRclassEEC AR, @it setAccessible i
if (!'Modifier.isPublic(cl.getModifiers())) {
AccessController.doPrivileged(new PrivilegedAction<void>() {
public void run() {
cons.setAccessible(true);
return null;

505
3
//3BProxy Classti&isk¥, GlEProxy A szyl.
return cons.newInstance(new Object[]{h});
} catch (I17egalAccessException|InstantiationException e) {
throw new InternalError(e.toString(), e);
} catch (InvocationTargetException e) {
Throwable t = e.getCause();
if (t instanceof RuntimeException) {
throw (RuntimeException) t;
} else {
throw new InternalError(t.toString(), t);
3
} catch (NosuchmethodException e) {
throw new InternaltError(e.toString(), e);



#FHgetProxyClass0(loader, intfs)4pLIEZEProxyHIClassITER,

private static Class<?> getProxyClassO(ClassLoader loader,
Class<?>... interfaces) {
/ /R O &K T65535, Mt AEESHGE R
if (interfaces.length > 65535) {
throw new IllegalArgumentException("interface Timit exceeded");

//RIE B O IRBR ORI SZAY, WARHBEE, EENEA PRI,
/ /IR A AR A 18 EARE X R, N@EidProxyClassFactory kg —AMUHEN &R .
return proxyClassCache.get(loader, interfaces);

ProxyClassFactoryJEReelEE,. EXAIESE, REZSTECIassLoader FlinterfacesHEESE,

private static final class ProxyClassFactory

implements BiFunction<ClassLoader, Class<?>[], Class<?>>{
// REEMA TS — R $Proxy”

private static final String proxyClassNamePrefix = "$Proxy";

// FARERATR G AR IRE — A E— g5, W$Proxy0. $Proxyl. $Proxy?2
private static final AtomicLong nextuUniqueNumber = new AtomicLong();

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

Map<Class<?>, Boolean> interfaceSet = new IdentityHashMap<>
(interfaces.length);
for (Class<?> intf : interfaces) {
[ /BRSNS I RN 22T 5 Happ 1y B 8 S Bk AN X S F]
Class<?> 1interfaceClass = null;
try {
interfaceClass = Class.forName(intf.getName(), false,
loader) ;
} catch (ClassNotFoundException e) {
b
if (interfaceClass != intf) {
throw new I1legalArgumentException(
intf + " 1is not visible from class Tloader");
b
//BAEXANClass it G RAEND
if (linterfacecClass.isInterface()) {
throw new I1legalArgumentException(
interfaceClass.getName() + " is not an interface");

3
if (interfaceSet.put(interfaceClass, Boolean.TRUE) != null) {
throw new I1legalArgumentException(
"repeated interface: " + interfaceClass.getName());
3



String proxyPkg null; // package to define proxy class in
int accessFlags = Modifier.PUBLIC | Modifier.FINAL;

* Record the package of a non-public proxy interface so that the
* proxy class will be defined in the same package. Verify that
* all non-public proxy interfaces are in the same package.

*/

for (Class<?> intf : interfaces) {

int flags = intf.getModifiers();

if (!Modifier.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 I1legalArgumentException(

"non-public interfaces from different packages");

if (proxyPkg == null) {
// if no non-public proxy interfaces, use com.sun.proxy package
proxyPkg = ReflectUtil.PROXY_PACKAGE + ".";

* Choose a name for the proxy class to generate.
*/
Tong num = nextUniqueNumber.getAndIncrement();
String proxyName = proxyPkg + proxyClassNamePrefix + num;

* A e e AR BRI ) T A
*/
byte[] proxyClassFile = ProxyGenerator.generateProxyClass(
proxyName, interfaces, accessFlags);
try {
return defineClassO0(loader, proxyName,
proxyClassFile, 0, proxyClassFile.length);
} catch (ClassFormatError e) {
/%
* A ClassFormatError here means that (barring bugs in the
* proxy class generation code) there was some other
* invalid aspect of the arguments supplied to the proxy
* class creation (such as virtual machine Tlimitations
* exceeded) .
*/

throw new IllegalArgumentException(e.toString());



—&YIGEfE, AProxyGenerator.generateProxyClass3E4ERFTHRIS4,

pubTlic static byte[] generateProxyClass(final String var0, Class<?>[] varl,
int var2) {
ProxyGenerator var3 = new ProxyGenerator(var0Q, varl, var2);
// FLIEFRAE AR 2R = 1 A SO T VA X B
final byte[] var4 = var3.generateClassFile();
[/ RAEARERL I Y SO
if(saveGeneratedFiles) {
AccessController.doPrivileged(new PrivilegedAction<void>() {
public void run() {

try {
int varl = var0.lastIndex0f(46);
Path var2;

if(varl > 0) {
Path var3 = Paths.get(var0.substring(O0,
varl).replace('.', File.separatorcChar), new String[0]);
Files.createDirectories(var3, new FileAttribute[0]);
var2 = var3.resolve(var0O.substring(varl + 1,
var0.length()) + ".class");
} else {
var2 = Paths.get(var0 + ".class", new String[0]);

Files.write(var2, var4, new OpenoOption[0]);
return null;
} catch (IOException var4x) {
throw new InternalError("I/0 exception saving generated
file: " + var4x);

b;

return var4;

A RAIEEF IR HRYgenerateClassFileFiA:

private byte[] generateClassFile() {

// F— &% faddProxyMethod i i &K 1 HH i 7 v fllobj ect H 1) 5 L s I BAREL 7 v

(proxyMethod)
this.addProxyMethod(hashCodeMethod, Object.class);
this.addProxyMethod(equalsMethod, Object.class);
this.addProxyMethod(toStringMethod, Object.class);
Class[] varl = this.interfaces;
int var2 = varl.length;

int var3;

Class var4;

/ /AR O R TR 7 R IR A I BB T v

for(var3 = 0; var3 < var2; ++var3) {
vard = varl[var3];



Method[] var5 = var4.getMethods();
int var6 = var5.length;

for(int var7 = 0; var7 < var6; ++var7) {
Method var8 = var5[var7];
this.addProxyMethod(var8, var4);

Iterator varll = this.proxyMethods.values().iterator();

List varl2;
whiTle(varll.hasNext()) {
varl2 = (List)varll.next(Q);
checkReturnTypes(varl2);

Iterator varl5;

try {
/ /A2 AR AL 3 BRI EL
this.methods.add(this.generateConstructor());
varll = this.proxyMethods.values().iterator();

while(varll.hasNext()) {
varl2 (List)varll.next();
varl5s varl2.iterator();

while(varl5.hasNext()) {
ProxyGenerator.ProxyMethod varl6é =
(ProxyGenerator.ProxyMethod)varl5.next();
this.fields.add(new
ProxyGenerator.FieldInfo(varl6.methodFieldName, "Ljava/lang/reflect/Method;",
10));
this.methods.add(varl6.generateMethod());

this.methods.add(this.generateStaticInitializer());
} catch (I0Exception varlQ) {
throw new InternalError("unexpected I/0 Exception", varlO);

if(this.methods.size() > '"\uffff') {

throw new IllegalArgumentException("method Timit exceeded");
} else if(this.fields.size() > '"\uffff') {

throw new IllegalArgumentException("field Timit exceeded");
} else {

this.cp.getClass(dotToSlash(this.className));

this.cp.getClass("java/lang/reflect/Proxy");

varl = this.interfaces;

var2 = varl.length;

for(var3 0; var3 < var2; ++var3) {
var4 varl[var3];
this.cp.getClass(dotToSlash(var4.getName()));

this.cp.setReadonly();



ByteArrayoOutputStream varl3 = new ByteArrayoOutputStream();
DataOutputStream varl4 = new DataoutputStream(varl3);

try {
varl4.writeInt(-889275714);
varl4.writeShort(0);
varl4d.writeShort(49);
this.cp.write(varl4);
varld.writeShort(this.accessFlags);
varl4.writeShort(this.cp.getClass(dotToSlash(this.className)));
varld.writeShort(this.cp.getClass("java/lang/reflect/Proxy"));
varld.writeShort(this.interfaces.length);
Class[] varl7 = this.interfaces;
int varl8 = varl7.length;

for(int varl9 = 0; varl9 < varl8; ++varl9) {
Class var22 = varl7[varl9];

varl4.writeShort(this.cp.getClass(dotToSTash(var22.getName())));
3

varl4.writeShort(this.fields.size());
varl5 = this.fields.iterator();

while(varl5.hasNext()) {
ProxyGenerator.FieldInfo var20 =
(ProxyGenerator.FieldInfo)varl5.next();
var20.write(varl4);

varl4.writeshort(this.methods.size());
varl5 = this.methods.iterator();

while(varl5.hasNext()) {
ProxyGenerator.MethodInfo var2l =
(ProxyGenerator.MethodInfo)varl5.next();
var2l.write(varl4);

varl4d.writeShort(0);
return varl3.toByteArray();
} catch (TIOException var9) {
throw new InternalError("unexpected I/0 Exception", var9);

FHRERKE, JERdefineClassORMETFT3, 4k 7 ProxyfClassRdsR. £ 7T eI AER
JiEfE, ErrrIfEREERRY, ERITIX MRS,

Elrh, 7EProxyGenerator.generateProxyClassR#{er saveGeneratedFilesENIIT, EERERHRE
EEJZE’JFCIE Sclass3Zf, ERiAfalse ™MRTZ,

ERERITEIF, BANSK T LRFRE:



System.getProperties().setProperty("sun.misc.ProxyGenerator.saveGeneratedFiles",
"true");
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