10.1 JavaReflection APl fj4/)

76 DK H, FEZH LIRS Java HLH], IXEESRERAL T javalang.reflect

fr,
I ClassZ: f{& 1K,
I FddJs: RERMBLR R ARREBTCNEREE.
I Method 25: fRFEEM .
I Constructor J5: fREIMIMIIE Tk
I Array 25 00T 3h&0IEE4L, DLV M EEUT R INERS k.

fnfp FE 10-1 Fr7x DumpMethods 25387~ T Reflection APl IIFEAAE T, BB 4
TS5 MRL, RIGH EIXAN RGN I75E R

{5132 10-1 DumpMethodsjava

import java.lang.reflect.*;
public class DumpM ethods{
public static void main(String argd]) throws Exception{
IINBIFHIIR AT AT S HHR E 2K
Class classType = Class.forName(argq0]);
IBRAFE BT T 15
Method methodd[] = classType.getDeclaredM ethods();
for(int i = 0; i < methodslength; i++)
System.out.printin(methoddi].toString());
}
}
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12474 “java DumpMethods java.util. Stack ”, it 7 java.util. Stack 25T HAT 1K)
Jrik, FEFPIFTENGE R r .

public synchronized java.lang.Object java.util.Stack.pop()
public java.lang.Object java.util.Stack.push(java.lang.Object)
public boolean java.util.Stack.empty()

public synchronized java.lang.Object java.util.Stack.peek()
public synchronized int java.util.Stack.search(java.lang.Object)

Wi 10-2 iz ReflectTester 281E—207R T Reflection API [FIFEAAS ] J7i2:.
ReflectTester 2847 —> copy(Object object) 51k, XA K ILREW I — NS H object
[FIFER BN 5, ARG object X5 I BT @ P SR B e it b, I erak[m],

XA ¥ L e 52 I {1 i) JavaBean, e JavaBean [F14EAN & PE#AT public 287 1)
getX XX () Al setX XX () /7725

532 10-2 ReflectTester.java

import java.lang.reflect.*;
public class ReflectTester {
public Object copy(Object object) throws Exception{
RGeS
Class classType=object.getClasy();
System.out.printIn("Class"+classType.getName());

I3 BRINAGIE TR AU — DB 5
Object objectCopy=classType.getConstructor(new Clasy]{}).
newlInstance(new Object[]{});

IERAF XS B 0 B S
Field field]=classType.getDeclaredFiel d);

for(int i=0; i<fieldslength;i++){
Field field=fieldi];

String fieldName=field.getName();

String firstL etter=fieldName.substring(0,1).toUpperCase();

TIERAZFN a8 P 1) get XXX () J7v: (K 44 7

String getM ethodName="get"+firstL etter+fiel dName.substring(1);
TERASFN a8 P ) setX XX () J7 v (1K) 44 7

String setM ethodName="set" +firstL etter+fiel dName.substring(1);

TIERASFN I ) getX XX () J7¥2s

Method getM ethod=cl assType.getM ethod(getM ethodName,new Clasq]{});

TR a8 P I 1) setX XX () 17 s

Method setM ethod=classType.getM ethod(setM ethodName, new Clasg]{ field.getType()});

IR B X6 5 1 get X XX () Ty ik

Object value=getM ethod.invoke(object,new Object[]{});
System.out.printIn(fieldName+":"+val ue);

I8 EHI S setXXX () 51k
etMethod.invoke(objectCopy,new Object[[{ value});

}
return objectCopy;
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}

public static void main(String[] args) throws Exception{
Customer customer=new Customer("Tom",21);
customer.setld(new Long(1));

Customer customerCopy=(Customer)new ReflectTester().copy(customer);
System.out.printIn("Copy information:"+customerCopy.getName()+""+
customerCopy.getAge());

}
}

class Customer{ //ICustomer 2%/ —4> JavaBean
private Long id;
private String name;
private int age;

public Customer(){}

public Customer(String name,int age)}{
thisname=name;
this.age=age;

}

public Long getld(){ return id;}
public void setld(Long id){ thisid=id;}

public String getName(){ return name;}
public void setName(String name){ this.name=name;}

public int getAge(){ return age;}
public void setAge(int age){ this.age=age;}
}
ReflectTester 2] copy(Object object) /7724 AT LA T %,
(1) AP I RAL.

Class classType=obj ect.getClasy));
System.out.printIn("Class"+classType.getName());

1t javalang.Object 251 X T getClass() /51, B TAEE—A Java X%, #in]
DU S 7 VE RIS 0 S 258 . Class 2K /2 Reflection AP (A% 02, B4 LL R ik,
I getName(): 3RTFRMEEA T,
getFidds(): 3k#3J501 public 2874 B .
getDeclaredFields(): RGBT A B .
getMethods(): 3432511 public EAL 1K 751
getDeclaredMethods():  SR1FISIH AT H Tk
getM ethod(String name, Class[] parameterTypes): 3Kf32510% & Ji%, name
Kofa e kN4 7, parameterTypes 25045 € 1 kIS 58,
I getConstrutors(): 3i432K (1 public 82 (11438 72
I getConstrutor(Class[] parameter Types): $K15IS 45 2 #7715, parameterTypes
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SRR E G THEN SRR,
I newlnstance(): it IR 1A S EIIMIE T I BEX AR — R 5.
(2) MBI IETHE R — DB S

Object objectCopy=classType.getConstructor(new Clasg1{}).newlnstance(new Object[1{});

DL AR 561 ] Class 2511 getConstructor() J7:3k#4—/> Constructor %1%, &A%
FERIN IR T2, AR5 I H Constructor % % 1) newlnstance() /5 2k 1 — > 52451
(3) AP B A b

Field field]=classType.getDeclaredFiel d();

Class 1) getDeclaredFields() /5 %R [FI2E T A1 J& P, 045 public. protected. %k
WA private V1) 25 5] 1) J& 1 o
(4) SFRAFREA BN getX XX (AT setXXX() i, ARG HATIREE ik, R
SRR G 1) L S A 2 R B
for(int i=0; i<fieldslengthyi++)
Field field=fields{i];

String fieldName=field.getName();

String firstL etter=fieldName.substring(0,1).toUpperCas=();

TERAFFN P 1) get XXX () J7v: (1K) 44 7

String getM ethodName="get"+firstL etter+fiel dName.substring(1);
TERASFN a8 P ) setXXX () J7 ¥ (1K) 44 7

String setM ethodName="set" +firstL etter+fiel dName.substring(1);

TIERASFN P ) getX XX () 772

Method getM ethod=cl assType.getM ethod(getM ethodName,new Clasq]{});

TR a8 P I 1) setX XX () 17 s

Method setM ethod=classType.getM ethod(setM ethodName, new Clasg]{ field.getType()});

IR R X6 5 1 get X XX () ik
Object value=getM ethod.invoke(obj ect,new Object[]{});
System.out.printIn(fieldName+":"+val ue);
I8 2 HI S set XXX () ik
setM ethod.invoke(obj ect Copy,new Object[]{ value});
}

DA AR B e B B P EA MK getX XX ORI setXXX ()59, IF HAE s,
“get” F “set” I JE i — AN FRE RS o 1, Customer 251 name J& PEX Y. getName()
1 setName() /5. Method 2 (1) invoke(Object obj,Object argd[]) 5% M T A#AT—4
MRREEITE, ERE— obf ZHUREHAZITERNSR, H A ags ZHIRE
A% T 5AR 1B I S5
Wil 10-3 Jrusi) InvokeTester 2511 main() /i ik, iz HR SEHLEIE H — 4
InvokeTester % 41 add() 1 echo() /5%

f5%2 10-3 InvokeTester.java

import java.lang.reflect.*;
public class InvokeTester {

Java Netword Programming
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public int add(int paramd,int param2){
return paraml+paramz;

}

public String echo(String msg){
return "echo:"+msg;

}

public static void main(String[] args) throws Exception{
Class classType=InvokeTeger.class,
Object invokeTester=classType.newlnstance();

I InvokeTester 4 1) add() /772
Method addM ethod=classType.getM ethod("add",new Clasg[]{int.class,int.class});
Object result=addM ethod.invoke(invokeTester,

new Object[]{ new Integer(100),new Integer(200)});
System.out.printIn((Integer)result);

1 FH InvokeTester X% 11 echo() /514
Method echoM ethod=classType.getM ethod("echo"”,new Clas]{ String.class});
result=echoM ethod.invoke(invokeTester,new Object[]{ "Hell0"});
System.out.printIn((String)result);
}
}
add() /7 VLA SER int K8, HRIGEIR add() 77721 Method % 4 (AXS -

Method addM ethod=classType.getM ethod("add",new Clasg[]{int.class,int.class});

Method 511 invoke(Object obj,Object args[]) /7 V2K S b A 0 4, 1R 244
N FEASEREG A, W ZHU 0k R R L 2R AL R0 R« invoke() J7 VR RTI [ A 2 A 4
PSR SE BRI R 75 KR BRI JE FEAR I K, T4 invoke() AL B e i
PR R R R G, PR IR ]
TEA T, L4 InvokeTester 211 add() 77 12K AN ZEUGR MHEHR 2 int 2828,
H addMethod % %11 invoke() /7 ik, M EEALE Integer 2514, JF H. invoke() 77 1%
(IR A2 7 b 2 Integer 257, Integer JSJ2 int JEAZR I ()0 56 25
Object result=addM ethod.invoke(invokeTester,
new Object[]{ new I nteger(100),new I nteger (200)});
System.out.printIn((I nteger)result); //result Jy Integer 7571
javalang.Array 5524t T ZhAGIEANTS iR B AT R 0 SRS iA . WEiE 10-4
7R ArrayTesterl 251 main() 7774608 T —MCEER 10 777 s 84l BRI
RN 5 ITCERBOA “hello”, R PR SIALE Y 5 TR HI{E.

532 10-4 ArrayTesterljava

import java.lang.reflect.*;
public classArrayTesterl {
public static void main(String argq])throws Exception {

Class classType = ClassforName("java.lang.String");
HEVEE— AR 10 B4 5 £l
Object array = Array.newl nstance(classType, 10);
IHBZR G| E A 5 IRk hello”
Array.set(array, 5, "hello");

Java Network Programrming 24-
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String s= (String) Array.get(array, 5);
System.out.printIn(s);
}
}

WL 10-5 B ) ArrayTester2 251 main() 72808 74> 5X 10X 15 4%y
41, ARG E A[3)[5][10] 17T & I A % 37.

532 10-5 ArrayTester2,java

import java.lang.reflect.*;
public classArrayTester2{
public static void main(String argd]) {

int dimg] = new int[]{5, 10, 15};
Object array = Array.newlnstance(Integer. TY PE, dims);
i arrayObj 51 array[3]
Object arrayObj = Array.get(array, 3);
Class cls = arrayObj .getClasy().getComponent Type();
System.out.printIn(cls);
111 arrayObj 5| 1] array[3][5]
arrayObj = Array.get(arrayObj, 5);
I G Z array[3][5][10] ¥ K 37
Array.setint(arrayObyj, 10, 37);
int arrayCast[][][] = (int[1{1[1) array;
System.out.println(arrayCast[3][5][10]);

10.2 R e Jy v iz s S AL

e 7E SimpleServer I 45 #6127 —~ HelloServicelmpl 514, & B getTime()
Al echo() 771 HelloServicelmpl 28523 T HelloService £ 11, 4nfslf 10-6 FfiFe 10-7
Fizn4y )& HelloService #2111 HelloServicel mpl 2R KI5 FE R o

{532 10-6 HelloServicejava

package remotecall;

import java.util.Date;

public interface HelloService{
public String echo(String msg);
public Date getTime();

}

f5%2 10-7 HelloServicelmpl java

package remotecall;
import java.util.Date;
public class HelloServicelmpl implements Hell oService{
public String echo(String msg){
return "echo:"+msg;

}
public Date getTime(){
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return new Date();
}

}

SimpleClient % = sty 4] 1 FH A5 &5 5iti (1) HelloServicel mpl % 4 1) getTime() Fl echo()
JiEWe? AR, SimpleClient 75 ) by T S I /774 « T8 724U,
A% 79 8 (1 25 4 s 11 42 3% 4 SimpleServer,  SimpleServer T FHAH 0 416177
%, ARG IR MIE 164 SimpleClient.

A T AT BT 1)) R 7 R AL BB v 5 A 4% A i (R84, AT DUME AT R
A5 B M Call 28 Clnfgl e 10-8 i) RRoR. —A Call MR R% - i Roke 1) — i
PR, e RHANERSE L, HkA. TESESRA. TIESEEMN T

T4 R,
f5I32 10-8 Call java
package remotecall;
import java.io.*;
public class Call implements Serializable{
private String className; HFRIRHR A O 4
private String methodName; WK TT 14
private Clasg] paramTypes; WIS TTIES R
private Object[] params; RN JT L2 H

WFTRTTVE AT 45 2R
NS TTEIE S HAT, W) result 5k [BIE, Wi T72d i 5, A result iz
private Object result;

public Call(){}
public Call(String className, String methodName,Clasy] paramTypes,
Object[] params){
this.className=className;
thismethodName=methodName;
this paramTypes=paramTypes,
this params=params;
}

public String getClassName(){ return className;}
public void setClassName(String className){ this.className=className;}

public String getM ethodName(){ return methodName;}
public void setM ethodName(String methodName){ this. methodName=methodName;}

public Clasy] getParamTypes){ return paramTypes;}
public void setParamTypes(Clasy] paramTypes) this.paramTypes=paramTypes;}

public Object[] getParams(){ return params;}
public void setParams(Object[] params){ this.params=params;}

public Object getResult(){ return result;}
public void setResult(Object result){ this.result=result;}

public String toString(){
return "className="+className+" methodName="+methodName;

Java Network Programrming 24.5_
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}
}
SimpleClient i Ji] SimpleServer i (1) HelloServicelmpl % % 1] echo() J5 72: (K i F2
s
(1) SimpleClient fil#d:—/> Call X%, ‘©& T A HeloService #1111 echo()
WARZRIE DS

(2) SimpleClient i i % G i Hh A Call X 4 k%4 SimpleServer.
(3) SimpleServer I i X G ANt 3 B Call X%, 32 F R S AL
HelloServicelmpl X141 echo() 771, #t echo() J7 ¥ AT 45 RAR A7 3] Call X%,
(4) SimpleServer 1 i % G AL A T 73T S R0 Call X5 kikss
SimpleClient.
(5) SimpleClient il ik X S AV Call X%, MR EHATE R .
L 10-9 FEIFE 10-10 7R 737l i2 SimpleServer F1 SimpleClient 52T .

f5%2 10-9 SimpleServer.java

package remotecall;
import java.io.*;
import java.net.*;
import java.util.*;
import java.lang.reflect.*;
public class SimpleServer {
private Map remoteObjects=new HashMap(); IO RS 2 10 A7

P AT SR EN AR %]
public void register(String className,Object remoteObj ect){
remoteObj ects.put( className,remoteObject);
}
public void service()throws Exception{
ServerSocket serverSocket = new ServerSocket(8000);
System.out.printin(" k55 2 5 2.");
while(true){
Socket socket=serverSocket.accept();
InputStream in=socket.getInputStream();
Obj ectInputStream oi s=new ObjectInputStream(in);
OutputStream out=socket.getOutput Stream();
Obj ectOutputStream oos=new Obj ectOutputStream(out);

Call call=(Call)oisreadObject(); I P %R Call A5
System.out.printin(call);

call=invoke(call); IR AR S X6 B2 10 )5
ooswriteObject(call); 025 GRS T PATEE L1 Call X%

ois.close();
00s.close();
socket.close();
}
}

public Call invoke(Call call){
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Object result=null;
try{
String className=call .getClassName();
String methodName=call.getM ethodName();
Object[] params=call.getParams();
Class classType=Class.forName(className);
Clasg]] paramTypes=call.getParamTypes();
M ethod method=classType.getM ethod(methodName, paramTypes);
Object remoteObject=remoteObjects.get(className); INZEA- R
if(remoteObject==null )}{
throw new Exception(className+" [ FEXT S ATEAE");
Felse{
result=method.invoke(remoteObject,params);
}
} catch(Exception e){ result=e;}

call.setResult(result); I

return call;

Jii%

public static void main(String argq])throws Exception {
SimpleServer server=new SimpleServer();
= 5 G 2 ¥ HelloServicelmpl % G\ 21 il 5525 (1128 47 Hh
server.register("remotecall.Hell oService",new HelloServicelmpl ());
server.service();

o

%

f5%2 10-10 SimpleClient.java

package remotecall;
import java.io.*;
import java.net.*;
import java.util.*;
public class SimpleClient {
public void invoke()throws Exception{
Socket socket = new Socket("localhogt”,8000);
OutputStream out=socket.getOutput Stream();
Obj ectOutputStream oos=new Obj ectOutputStream(out);
InputStream in=socket.getInputStream();
Obj ectInputStream oi s=new ObjectinputStream(in);

/ICall call=new Call("remotecal|.HelloService","getTime",
new Clas{]{} ,new Object[]{});
Call call=new Call("remotecall.HelloService","echo”,
new Clasq]{ String.class} ,new Object[]{ "Hell0"});
ooswriteObject(call); I1e) fi 55
call=(Call)ois.readObject(); I
System.out.printin(call.getResult());

ois.close();
00s.close();
socket.close();

}
public static void main(String argq])throws Exception {

Java iE 5 R 5T

R HH A 2 Rz R 5

PATEE R

%% Cal 4%
T I5EAT 45 2RI Call X5
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10.3

01031

ZACHA FREMRE, Wl 10-2 TR . AR B 4157 2 ;
FETRACEIN S JL DG SN R A THT, LR &
JE AR B LA AQHIN S FHTL A BN DA R, S
—AMREL R 5 G — AT R, RIS % ——
ARG AR B SRS, T S P ZSFT 2 S A ’
Tk, SRARARE E R SS -

new SimpleClient().invoke();
}
}

JiE 1T fr 4 “java remotecall. SimpleServer 7, 1§ iz 17 fiv & “java remotecall.

SimpleClient”, SimpleClient %445 4T El “echo:Helo” . %47 1 &5 1 & il 55 8% it AT
HelloServicelmpl %% 11) echo() /7 VR [HIfE . @il 10-1 s f7s T SimpleClient 5
SimpleServer (13l {5 i FE .

LSV ECALL
veeASIE s _r ASANE el st

impled s

» Anrplet ey P el

B HEmdeRis cul TE
Y T

K 10-1 SimpleClient 5 SimpleServer [¥il {5 i 72

AR

FREBRER 3 1) Java RS, & MRS E IO 5 Rre

2% [ Err

IACBR N QU Y], BR300 P A,

IS, hie i Gt el ke TR B3l
YA, PR ILGE . AR AT, ARBERN . dass Ul A AE T .

I ZiSMRBEEE: (ERPIsiT e, 1M RIS a0 m a.

N ABEES

il 10-3 AiT7R, HelloServiceProxy 28 Canfif% 10-13 fin ) 2B, HelloServicel mpl

K] 10-2  AREAE

K (INBIFE 10-12 R ) 2 ZfE2K, XML T HelloService #2111 (Cnfsilfs 10-11
Fi7) . Hir HelloServicelmpl 252 HelloService 42 [ ELIE SEELE , 1 HelloServiceProxy
Fe i i HelloServicel mpl ZEIRIAH S 1RSI i AR 45- 11 - HelloServiceProxy 251
echo() /772 A1 getTime() /57243 7373 i P A A3 HelloServicelmpl %11 echo() /51541
getTime() /7%, I HAET AT G #asAT— Lo M R d T EN B . fhutkml WL, ARBER
A DUAZARR P Y B 00 B R G BRI 5 A B 4
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e

== free ==
=2l e vice

T
i

2l zhe e T . F!.I‘l:':ﬂru'ﬁl"‘Tﬂ |

Kl 10-3 HelloServiceProxy % /& HelloService 114 #1125

f5%2 10-11 HelloService,java

package proxy;

import java.util.Date;

public interface Hell oService{
public String echo(String msg);
public Date getTime();

}

f5)%2 10-12 HelloServicelmpl.java

package proxy;
import java.util.Date;
public class HelloServicelmpl implements HelloService{
public String echo(String msg){
return "echo:"+msg;
}
public Date getTime(){
return new Date();
}
}

f5%2 10-13 HelloServiceProxy.java

package proxy;
import java.util.Date;
public class HelloServiceProxy implements Hell oService{
private HelloService helloService; 113 R AR B 1) Hell oService S244)

public HelloServiceProxy(HelloService helloService){
thishelloService=helloService;
}

public void setHelloServiceProxy(HelloService helloService){
thishelloService=helloService;

}
public String echo(String msg){
System.out.printIn(*before calling echo()"); 114k B
String result=helloService.echo(msg); I FH B AREE 1) Hell oService 52491 1) echo() /7 i
System.out.printIn(*after calling echo()"); 155 )5 Jb 2
return result;

}
public Date getTime(){

System.out.printIn(*before calling getTime()"); I1¥TAk B
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Date date=helloService.getTime(); 11 AR ER () HelloService SE491 £ getTime() 714
System.out.printin("after calling getTime()"); 15 )5 Ab 2
return date;
}
}

7 Clientl 25 CanfplF2 10-14 o) 18 main() /5%, Jeild 77— HelloServicel mpl
%, LA T —A HelloServiceProxy %f %, fixJii I ] HelloServiceProxy % 1 echo()
Jiiko

{532 10-14 Clientl,java
package proxy;
public class Client1{
public static void main(String argg1){
HelloService helloService=new HelloServicelmpl ();

HelloService helloServiceProxy=new HelloServiceProxy(helloService);
System.out.println(helloServiceProxy.echo("hello"));

}
}

1Z4T Client1 2%, FTENSERUNT -

before calling echo()
after calling echo()
echo:hello

41l 10-4 fron o T Clientl 7] HelloServiceProxy 2511 echo() 5 i I 5 K

et | [FE R | He b ol

zeloly

K 10-4 Clientl i ] HelloServiceProxy 2%11) echo() 77 s I 5 ]

%% 10-13 1) HelloServiceProxy (1A & I FE Y i 9n 5 141, 7R PIsAT AT,
‘E I .class U CAAFAE T, IXFMRHEISSHR N B QK

01032 BFFHEA

AR IR 2 B AR L, BB A e R Pz AT I i Java
SRS A, TEHRRET BT TS e AR . SR BSEARHL T 9 T
1, T By m TR R Gy R, B Java ROFHLEIRT DUAE AT = 2R ) 34
fRFK, javalang.reflect £, (1) Proxy 251 InvocationHandler 4% 42 4L T 42 sl sh 4K
MR

Proxy JS$e At 1 1 i 5)) 4 QHE A R H S (1 A T ¥

(1) getProxyClass() & 7157 STl SR, B rsese X R

public static Class<?> getProxyClass(Class. oader |oader, Class<?>[] interfaces)
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throws Illegal ArgumentException

23 |oader 457 5E B ASCBIZE RIS IN S s, S 4L interfaces $i7 & B AR T 252 H)
M.
(2) newProxyl nstance() i 4 /5 12 71 51 BIE S A BRI SL B, & (58 e LT

public static Object newProxylnstance(Class.oader |oader, Class<?>[] interfaces,
InvocationHandler handler) throws Illegal ArgumentException

ZHY loader 7€ BB INEAE, 240 interfaces 182 2 ST ZIN
M, 240 handler 455¢ 5308 HEE G InvocationHandler % 4 .
LR RO R AR T S8 Foo 211 Y2 A AREL KA 521
/**** /‘J‘JQ . ****/
I1E1%E InvocationHandler X%
InvocationHandler handler = new MylnvocationHandler(...);
e ST
Class proxyClass = Proxy.getProxyClass(
Foo.class.getClass_oader(), new Clasy] { Foo.class});
I 7S AR H R 1 S5
Foo foo = (Foo) proxyClass.
getCongtructor(new Clasq] { InvocationHandler.class}).
newlnstance(new Object[] { handler });

/**** /‘J‘JQ ****/
181%E InvocationHandler X%
InvocationHandler handler = new MylnvocationHandler(...);
I F2 d 25AR H 2R 1R S5
Foo foo = (Foo) Proxy.newProxylnstance(Foo.class.getClass. oader(),
new Clasq] { Foo.class},
handler);

HH Proxy SR VE BN I NS R AT LA N R Al

1 AR public. final FIEEH%2RALHY,

I BARHEEkK T javalang.reflect.Proxy 25;

1 EREEMALFLL “$Proxy” JF3k;

1 SEACEESSEEL getProxyClass() Al newProxyl nstance() 5 72 1 2 4 interfaces 7
SEM T

I Proxy 251 isProxyClass(Class<?> cl)iffi#s 5 i nf Sk k2 50 i (2 e 15
HENAAFE, R Proxy J56) 8 19254 2 3h AL,

I IS RBEKA A 4 public KA M MIET7¥E, SMIETTEA 1
InvocationHandler 25874 [ 24,

HH Proxy SEIRI#R A T VE AN I N A A B (1) S5 AT LU R A

I oL s foo & NEhASABIEM S, JF HIXAN ST Foo 42
1, J4 “fooinstanceof Foo” [H{H A true. A5 foo s ifil#4 ik Foo 257
NS RPN
(Fooyfoo 171}

I A H 6] # A —A InvocationHandler SZ4] JCHE . Proxy 25 1)
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getInvocationHandl er(Object proxy) 4 /121 |1l 55 240 proxy #8 & (AR B 5
1 Fr I InvocationHandler %42

1 fEE Foo 2 AT —A> amethod() /572, I8 4 F 17 1 H 2 A5 ARE S SE441] foo (14
amethod() /5 V2 I, %07 i 558 SR InvocationHandler % 4 1] invoke()

i1
InvocationHandler £ 124 77 vE A A B 10, e/ T S st W AT — A ik
invoke() 77 ¥2::

Object invoke(Object proxy,Method method,Object[] args) throws Throwable

SR proxy $8 52 SIS, 250 method /e A (1757, S48 args 1R3¢
) 4 18 7 iEAR I 240, invoke() 7125 1k [RIMEL 2 7 43 FH D V2 iR R IME

fnkE 10-5 o, HeloServiceProxyFactory 28 (fnflfE 10-15 fizs) [ getHello-
ServiceProxy ()i 25 7 vE f sl SE L T HelloService 122 11 [ 3h 254 HE 2 1 52451

et
8
et s
Hili & et
o1, WlElE s I.,_-_- \,v_.-\._ .
Lzl zfers 22| s 22000 s )
Hithi il
"‘l_:HII-II b B Tt |
ofrd
W R I BT B
Pr o SR sl w e

K 10-5 HelloServicePraoxyFactory 2561t 5 A4 ¢ 3 2 Sz
f5%2 10-15 HelloServiceProxyFactory.java

package proxy;
import java.lang.reflect.*;
public class Hell oServiceProxyFactory {
Bl ANSEHL T HelloService 452 1 R 3h 2 AC 1 2 1K) 52451
* 2% helloService 5| 4 AL ) HelloService 524
&
public static HelloService getHelloServiceProxy(final HelloService helloService)l{
N3 ANSEEL T InvocationHandler 2 171 f) [ 4% 2 1) S 451
InvocationHandler handler=new InvocationHandl er(){
public Object invoke(Object proxy,Method method,Object argg])throws Exception{
System.out.printIn(*before calling "+method); I1¥iTAk B
Object result=method.invoke(helloService,args);
11 F A ARER (¥ HelloService SE ) 71
System.out.printin("after calling "+method); 155 )5 Jb 2
return result;
}
ba

Class classType=Hell oService.class,
return (Hell oService)Proxy.newProxylnstance(cl assType.getClassl oader(),
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new Clasq]{ classType},
handler);
}i# getHell oServiceProxy()

}

Wi 10-16 Prosir) Client2 25014 7 —> HelloServicelmpl 524, SR 561 T
— AR EES S helloServiceProxy, 1 1 FH 2D AR B SE 41 1) echo() 7772

f5%2 10-16 Client2.java

package proxy;
public class Client2{
public static void main(String argg1){
HelloService hell oService=new HelloServicelmpl ();
HelloService helloServiceProxy=
HelloServiceProxyFactory.getHell oServiceProxy(helloService);
System.out.printin("zh AR ) 4 7 0"
+helloServiceProxy.getClasy().getName());
System.out.println(helloServiceProxy.echo("Hell0"));

}
}

1247 Client2, FIEIZE R
BB 4 -l $Proxy0

before calling public abstract javalang.

String proxy.HelloService.echo(java.lang. String)
after calling public abstract javalang.

String proxy.HelloService.echo(java.lang. String)
echo:Hello

MEL EFTENZ SR, S AARHE K 44 A $Proxy0. Wil 10-6 iR /s T Client2
R HI Zh A B2 $Proxy0 (195241 hell oServiceProxy (] echo() J5 12 I IR &

Zhend | EmTh bozlod cwe | b oledeebre |

T
e

K 10-6 Client2 i H 3 A4 EEZE$Proxy0 [¥1 echo() /7 2% (1 i3 &

(01033 fEOniE/oAEMRCREIEE

Wikl 10-7 s, SimpleClient % i ik HelloService 182k A SimpleServer
Ji 4% 283 HelloServicelmpl X} % 10 5. %5 /7 i) HelloService fUREE W SZHL T
HelloService $:11, X ] LAfijfk SimpleClient % )7 i (g fE. X1 SimpleClient % 7 i
M, SRS A RS 40 1 4t ke 8] HelloService R . SimpleClient %/
giig ] DA% B LA T 20 R I R 454 F 1K) HelloServicel mpl X 4 1) 75 1

118117 HelloService fRER (10 %
HelloService hell oServicel=new Hell oServiceProxy(connector);
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IR ARER S F A FE R 45 4% L 1% HelloServicelmpl % % 1) )71k
System.out.printIn(helloServicel.echo("hell0"));

MELERE AR AT LU Y, SimpleClient 7 7 i i FH I RE S 52 109 7 32 AR S5 34
ASHINS G 0 T5 2 AR AR AR, el A, ARBESE Al 1807 i A i 2

oAl ‘4 i At |
i
I .--""'. L J

| Bldonn LS g Doaeati "’ | RO I R S |
& 10-7 SimpleClient ifi it HelloService £CHI I FH i ALt % 18 5 1%

Connector 211 51 i 7 S FEAR S5 25 3582, LA ACERICRT K 1% Socket X % . Wit
10-17 /s & Connector ZE U5 AL

f5%2 10-17 Connector.java

package proxy1;
import java.io.*;
import java.net.*;
import java.util.*;
public class Connector {
private String host;
private int port;
private Socket skt;
private InputStreamis;
private ObjectinputStream ois;
private OutputStream os;
private ObjectOutputStream oos;

public Connector(String host,int port)throws Exception{

thishost=host;
this.port=port;
connect(hogt,port);
}
public void send(Object obj)throws Exception{ IR IEN 5.
0os.writeObject(obyj);
}
public Object receive() throws Exception{ IR 5
return ois.readObject();
}
public void connect()throws Exception{ I3 T 5 ST R 55 i PR3
connect(host,port);
}
public void connect(String hogt,int port)throws Exception{ I3 T 5 ST R 55 i 1)
skt=new Socket(hog,port);
os=skt.getOutputStream();
00s=new ObjectOutputStream(0s);

is=skt.getInputStream();
ois=new ObjectInputStream(is);

}

public void close(){ 1155 ]
try{

(B
&

-
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Hinally{
try{
ois.close();
00s.close();
skt.close();
} catch(Exception e)}{
System.out.printIn("Connector.close: "+e);
}
}
}
}

HelloService fRH A P a1 e 77 20 —Fp 07 20U B4 HelloServiceProxy i
ARELE, WnfIE 10-18 fivr; AT —Fh 7 U2 G4 HelloService (s AR, fnfsifs
10-19 firzr ProxyFactory J5¥iif# getProxy() /725t 71 v i i HelloService [118)) &40 HE
K, I HIRBE ) —N

{532 10-18 HelloServiceProxy.java (Ba7SRIEZ)

package proxy1;

import java.util.Date;

public class Hell oServiceProxy implements Hell oService{
private String host;
private int port;

public HelloServiceProxy(String host,int port){
thishost=host;
this.port=port;
}
public String echo(String msg)throws RemoteException{
Connector connector=null;
try{
connector=new Connector(hogt,port);
Call call=new Call("proxyl.HelloService","echo",
new Clasq]{ String.class} ,new Object[1{ msg});
connector.send(call);
call=(Call)connector.receive();
Object result=call.getResult();
if(result instanceof Throwable)
throw new RemoteException((Throwabl e)result); 13T 5 #8454 RemoteException
else
return (String)result;
} catch(Exception e)}{
throw new RemoteException(e); 13T 533 #8454 RemoteException
}Hinally{ if(connector!=null)connector.close();}
}

public Date getTime()throws RemoteException{
Connector connector=null;
try{
connector=new Connector(hogt,port);
Call call=new Call("proxy1.HelloService","getTime" ,new Class]{} ,new Object[1{});
connector.send(call);
call=(Call)connector.receive();
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Object result=call.getResult();
if(result instanceof Throwable)
throw new RemoteException((Throwabl e)result); 13T S #8454 RemoteException
else
return (Date)result;
} catch(Exception e)}{
throw new RemoteException(e); 13T S #8454 RemoteException
}Hinally{ if (connector!=null)connector.close();}
}
}

{5132 10-19 ProxyFactoryjava (fa =@ 7SR IBE R ELF)D

package proxy1;
import java.lang.reflect.*;
public class ProxyFactory {
public static Object getProxy(final Class classType,final String hogt,final int port){
InvocationHandler handler=new InvocationHandl er(){
public Object invoke(Object proxy,Method method,Object arg])
throws Exception{
Connector connector=null;
try{
connector=new Connector(hogt,port);
Call call=new Call(classType.getName(),
method.getName(),method.getParameter Types(),args);
connector.send(call);
call=(Call)connector.receive();
Object result=call.getResult();
if(result instanceof Throwable)

throw new RemoteException((Throwabl e)result); 13T S #8454 RemoteException
else
return result;
}Hinally{ if(connector!=null)connector.close();}
}
ba
return Proxy.newProxylnstance(cl assType.getClassl oader(),
new Clasq]{ classType},
handler);

}
}

Ji18 HelloService i AR EIA 2 A, AR Connector JEk R IAFI
Pl Call %1% . ProxyFactory 1) 25#) getProxy() J7 i1 55— 54 classType #5248
FRSSZEL MR R, i BB cassType HU{E 4 HeloServiceclass, 54
getProxy() /72 il HelloService X526 . Wik 244 classType [FHUE N
Foo.class, JI4 getProxy() /7 w4t Foo 2 &AM SEE] . L] UL, getProxy()
T3] LA AT R AL R B A AR B g s8], S e AT 2 AT T A AR E (i FE X 5
(7 1 W e

WA HE SR, B TRH—ATERIE, #HETF TS TS
KPS R SIASRETT A, WA NS — NSRBI 2K, eitie A
OIS MR ASABEE, WK T ke, IF Hiem TR RER v R
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PERTAT
Qg F& 10-20 1) SimpleClient 281K main() /772, 3 il AR SR B &
ARIE L5 W) SimpleServer fili45-#% 11 HelloServicelmpl X (1) 44 Fh 1%

f5%2 10-20 SimpleClient.java

package proxy1;
import java.io.*;
import java.net.*;
import java.util.*;

public class SimpleClient {
public static void main(String argq])throws Exception {
N6 S AR 541
HelloService helloServicel=new HelloServiceProxy("local host",8000);
System.out.printIn(helloServicel.echo("hell0"));
System.out.println(helloServicel.get Time());

I B A AR S
HelloService helloService2=
(HelloService)ProxyFactory.getProxy(Hell oService.class, "l ocal host",8000);
System.out.printIn(helloService2.echo("hell0"));
System.out.println(helloService2.get Time());
}
}

113

JeisfT 4 “javaproxyl.SimpleServer”, fHizfrn4
SimpleClient S f1FT EP &5 U1 T

echo:hello
Thu Nov 02 10:54:48 CST 2006
echo:hello
Thu Nov 02 10:54:49 CST 2006

proxyl.SimpleServer ZE[JEFEF 5 AT 10.2 FifHIFE 10-9 ) remotecall.Simple-
Server A7, %] 10-8 FIf&] 10-9 7543 i o T SimpleClient it HelloService #
AACHISN B &A1 1) i F5 HelloServicelmpl 42 1) echo() 75 i R 1A

java proxyl.SimpleClient”,

FrrkCivL || Fulb Zowiv Fioeg | c.1 Currear Erph S | | UER=T [ |
LI | | |
2orrerrae | | | |
) _ Iomdy | |
I 4 inmnhil I
= I
Soadam . I
G rezcinz) ’ IT
I
I
I

I I
I I
I I
1 1
L I|I
; S el d=dl? - |
| |

— AL

& 10-8 SimpleClient il HelloService ¥ At HI2% (HelloServiceProxy)

ViR RER G T VA IR I e
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| 1 |
1 1 1

K 10-9 SimpleClient i} HelloService Z1A4LRE2E ($Proxy0)
Y ISz R X B 1 T I I I

10.4 /gt

Java SN HLHNE Java i 5 (10— AN ZRFE. H &SNS newlnstance(String
className) J5i%, B IIVEH R3S 4 className $558 192844, il 1SN 2401
o3& T QU ISR X 5, IR IR . WRANE Java RSB, A 204E
newlInstance() /7 %11 2/ 51| 24 className JIT A T REFIIUAEL, AR5 GUEEAH N AN 52«

public Object newlnstance(String className) throws Exception{
if(className.equal S("Hell oServicel"))
return new HelloServicel();
if(className.equal S("HelloService2"))
return new HelloService2();
if(className.equal S("HelloService3"))
return new HelloService3();
if(className.equal S("HelloService4"))
return new HelloService4();

if(className.equal S("Hell oService1000"))
return new HelloService1000();
}

DL ERRPARSAR U, T e iyl 22 o WS AE LS AR A LR T —
AN HelloServiced 25, Bi 5 341 7 —> HelloServicel001 25, #5 75 E25 14 LA newl nstance()
Jiiko
WRIE FHBORALE], 5t nT ARG QRS I B8 m B R T e e Fv] 4
JEE
public Object newlnstance(String className) throws Exception{

Class classType=Class.forName(className);
return classType.newlnstance();

}

Java Netword Programming

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

H10=
Java iE 5 R 5T

Java SR HURIFERR 55 25 FE e AN p RS P rp AR 2 1) 23 e FER S5 A, EAE
i BRI A T A OK, Sh AWML X R IR E ik BeAh, A7 Ff ORM
(Object-Relation Mapping, X %-CHRMURD FIEFREMSIIER > JavaBean FF AL
FIRAHIEET . /£ ORM RSB, J2H] Java R BLHIR B UE & — 4
JaveBean (1T A @ 1E, B 45X 2@ PR ZEAE3E /10 50— A1 OFfil Hibernate: Java
XGRFFAMBARTERE) A T Java M HLTIAE Hibernate (—Ff ORM FRRIFF) )58

ARz H .

7t IDK S, T BA R R SEI Java SR IL], 1X L628#8 47 T+ javalang.reflect
fr,

I Class2: &K

I Field2E: REEMEM.

I Method 25: fRFEEM .

I Constructor 25: RERMIEIE 7%,

I Array 25 S T8 00E0A, DLV B4 R INFS k.

I Proxy 25 InvocationHandler 2 11: $240t T 2 il AR B S LS9 1) 75 v

KREIEANHT Java RIHLH] H SRR ) S ARE A E AR A A i
iz, AL, SimpleClient % 7 i1 SimpleServer 245 % L 1) HelloServicel mpl 5% 1)
T, R T SE IR R 0 — e T AR 11 FEAZH I RMIRESEE DK
PSR — NI 56 3 (I A2 7 VR AR S . BVATRE P AN T AR IX AN HESE A B 1)
SEILAET, AR IXAMESE . I, BARHEZA G Se B, w] LA Bh AR 01
QRIS ] RMI HESE o AR5 SEIE FE 5 T E WD R, A7 B TR 01 a3k
—ARER RMIHESEA L (1) S B

10.5 25315

1. BE Tester KR test Jyidi:

public int test(int pl, Integer p2)

DU W B AR RE IE A b S 25 1 FH — A Tester X411 test J774?  (FLIE)
A.
Class classType=Tegter.class,
Object tester=classType.newlnstance();
Method addM ethod=classType.getM ethod("test”,new Clasg[]{int.class,int.class});
Object result=addM ethod.invoke(tester,
new Object[]{ new I nteger(100),new I nteger (200)});

Class classType=Tegter.class,
Object tester=classType.newlnstance();
Method addM ethod=classType.getM ethod("test”,new Clasg[]{int.class,int.class});
int result=addM ethod.invoke(tester,
new Object[]{ new I nteger(100),new I nteger (200)});
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Cc

Class classType=Tegter.class,
Object tester=classType.newlnstance();
Method addM ethod=classType.getM ethod("test”,new Clasg[]{ int.class,| nteger.class});
Object result=addM ethod.invoke(tester,
new Object[]{ new I nteger(100),new I nteger (200)});

Class classType=Tegter.class,
Object tester=classType.newlnstance();
Method addM ethod=cl assType.getM ethod("test”,new Clasg{]{ int.class,| nteger.class});
Integer result=addM ethod.invoke(tester,
new Object[]{ new I nteger(100),new I nteger (200)});

2. DURNWBLEE 7 V5AE Class K L7 (21D
A. getConstructors() B. getPrivateMethods() C. getDeclaredFields()
D. getimports() E. setFidd()
3. DUFWREEE IR ? (i)
A. AR SHSRBE R, BRI RN RS HEARS, JF9 ik
J¥%.class 3 F
B. RHLR SRR AT RIFE I
C. javalang.Exception 285Z3 T javaio.Serializable #2111, [A1t Exception % %
AL PP AR S A0 I 2% A 4
D. javalang.reflect £ 1) Proxy 2R3 4L T 6 2 5 AR BE 1) J7 2
4. VURWRLS)E T SEEIR A2 (20
A. ZSCHIZEIE public. final 1R 25K
B. ZARHELK T javalang.reflect.Proxy 2
C. ZhAMHISLH T getProxyClass() 5 newProxylnstance() J5 % ' 2 %
interfaces fi7 & ¥ T A7 # 1H1
D. AR Ak P B e LR RR
E. ZhAMRBERAAAA A public KR MM IET, W& TTER A
InvocationHandler 257 ({2 %
5. fEAT 1033 1 (AR Jr il H iz FAREEZE) /4] 1, Connector
AT M S5 i & i 2 (k)
A. Ik i B. &/
6. fEAT 1033 7 (ki i A A4 e+t
HelloServiceProxy 247 T~ il 5% # i ik A& 5 7 i 2 CHRLIE)
A. Ik i B. &/
7. EHARZENBRIESAQEPE, FEHSLE 1 7 EchoServer k4545
EchoClient %% /", HARSEIL 703 BATE 10.3.3 17 (FEILHE /7 v F s FAREESS) i
BT

2. 1. C 2. AC 3. BCD 4. ABCE 5. B 6. B
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