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Java Reflection
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® java.lang.Class:fRFER —14-K

® java.lang.reflect.Method:fRERIK ik

® java.lang.reflect.Field: AR XK R AZE

® java.lang.reflect.Constructor:ARE R &S
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static Class forName(String name) IR 8|45 '€ 254 name i Class Xt %

Object newlnstance() W BB R IE R, IR [B1Z Class Xt % (1) — A~

getName() J‘B%\I/Eloﬂz)(:l%s;ji%ﬁﬁﬂéﬁﬂﬁi% (R, O, Bk, AR
Class getSuperClass() IR 8] 4 Hij Classf % LK K Class Xt 5

Class [] getinterfaces() SREL 4 Hi Class it % 4 1

ClassLoader getClassLoader() IR [FZ IR IS INE 2%
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Constructor[] getConstructors() IR 8] — AN B e Constructor Xt & f %4

Field[] getDeclaredFields() iR [H] Field x5 () — AN 54l
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* String str = "test4.Person";

» Class clazz = Class.forName(str);

» Object obj = clazz.newlnstance();

* Field field = clazz.getField("name");
« field.set(obj, "Peter");

» Object name = field.get(obj);

« System.out.printin(name);

7: testd.PersonjEtest4fl T fPerson2k
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1 JiEe: A CDEEARREE, @ik Rclass/E IR, %A ERALENE,
Fe PP e B =
5] Class clazz = String.class;
2) AiE: CAIEEANSRRSE, AR ZSEB FgetClass() 7 123k Class X %
249]. Class clazz = “www.atguigu.com”.getClass();
3) Hite: CHI—DREIRRL, HZEAERELT, @l ClassEEESTT
7EforName()3REX, B] GE#l H classNotFoundException
5£49]. Class clazz = Class.forName(“java.lang.String”);
4) HAhJT A HEEK)
ClassLoader cl = this.getClass().getClassLoader();
Class clazz4 = cl.loadClass(“ZEH 425 47);
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BRI T A DL ClassXT 4 ?

class:

AR, RO (AN ERE, FaSNERR), RN ERSE, B4 R

(2)
(3)
(4)
(5)
(6)
(7)

interface: 11
[1: ZiH
enum: Mzs

annotation: JEf#@interface
primitive type: LA gAY
void
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Class cl1 = Object.class;
Class c2 = Comparable.class;
Class c3 = String[].class;
Class c4 = int[][].class;
Class ¢5 = ElementType.class;
Class c6 = Override.class;
Class c7 = int.class;

Class c8 = void.class;

Class c9 = Class.class;

int[] a = new int[10];

int[] b = new int[100];

Class c10 = a.getClass();

Class cl11 = b.getClass();
RERRRBSHEE—F , mMER—1Class

System.out.println(clo == cl11);



Uiz

15-3 3589 503K

5ClasslLoaderayz2 #2




1N.IJ_

¥ 15.3 KR 5 ClassLoader AR OEEE

T REINEERE

SFEFP E SNSRI, IRZISE RGN BB N, M ARSi~Ed
N~ = AP IZ R AT R a6 1 -

REIHIZEAL

(Initialize)

EfcdassEEA L L o
Byt O S L1 VMBI
' Mavalang.Classxf | | WAEIFEORER TR
R BRI | ! .

ST |



AL

¥ 15.3 FKmER S ClassLoader [ HE A7 OEREE
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public class ClassLoadingTest {
public static void main(String[] args) {
System.out.println(A.m);

m = 300;

}

}

class A {
static {
}

//

//
//
//
//

static int m = 100;

}

/B jEREREm=0
//B=2 . ¥IIaiE , mEYER<clinit> () IiAFUTIRE
s XPARYRMIERE<clinit> () AR ENREMFSAERPINEDRBIRFSH
TR ST

<clinit>(){
m = 300;
m = 100;

}
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public class ClassLoadingTest {
public static void main(String[] args) {
// E:5|A  —ERSEAHIFatherBI#IIRL
// A a = new A();
// System.out.println(A.m);
// Class.forName("com.atguigu.java2.A");

/] #oh5|F

A[] array = new A[5];//AE&SHAfIFatherd
A1)y 4

// System.out.println(A.b);//R&SHRW
Father

// System.out.println(A.M);//AESEAM
FatherBYFIEG1HL
}

static {
System.out.println("mainpf{ERIZE");
}

class Father {
static int b = 2;
static {
System.out.println( "3 EEEME");

}
}
class A extends Father {
static {
System.out.println("FEEME");
m = 300;
}

static int m = 100;
static final int M = 1;
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o 1R — RGN #

* ClassLoader classloader = ClassLoader.getSystemClassLoader();

« System.out.printin(classloader);

o 12 FRPMAR GBI RN E A, RIS n#ias

 classloader = classloader.getParent();

« System.out.printin(classloader);

o IBFREY REIINEA A nEkgs, Rl gl F3nakds

 classloader = classloader.getParent();

« System.out.printin(classloader);
o /1A DAR = TS R A SN AR AT N2k

 classloader = Class.forName("exer2.ClassloaderDemo").getClassLoader();

« System.out.printin(classloader);
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 classloader =

« Class.forName("java.lang.Object").getClassLoader();

« System.out.printin(classloader);

o [1¥6. 5 TR — DT J7vk: getResourceAsStream(String str): 3k B %
12N BIFE E ST B A

* InputStream in = null,

» in = this.getClass().getClassLoader().getResourceAsStream("exer2\\test.properties");

« System.out.printin(in);
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H T ClassX %, Befft4a?

ﬁu@;’é FIXT4: i F ClassXf & ffinewlnstance() 77
BOR: D RUAHE - NESHIIES.
2) R IE A5 U7 I AR 7R 228 .

MEERA LS ESMA R ENR TG ?
Ade ! R BRI R B R TR g 4%, PR SRtk 2 ), 4T PUSEBITE AT

DRRIT
1) @it ClassZfigetDeclaredConstructor(Class ... parameterTypes) LS AR I8 € LK
utlihp A

2) MG S AR — A R, RS T HiESF TR RSN S
3) it ConstructorsZ il 4k Xt % o

7T Constructor Z=EFRFE—AiE: «

|pUh1iC T newInstance (0bject... initargs)«

PLE 2 S AL B B 22 R



K 15.4 RIBBITRRINT R Qs

/11 ARYE R4 KRBT MK Class X &

String name = “atguigu.java.Person";

Class clazz = null;

clazz = Class.forName(name);

/12 AR E S HEMKMIES, A mConstructor i) SEH

Constructor con = clazz.getConstructor(String.class,Integer.class);
/13.383d Constructor HISEFI QX MRHIXN &R, HAMEILRIE
Person p2 = (Person) con.newinstance("Peter",20);

System.out.printin(p2);
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(EEST LIRS E
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» public Class<?>[] getinterfaces()

Ff € XS R T s B SR Bl SR 45 H

2. Fr 4R AR IR
» public Class<? Super T> getSuperclass()

IR PR oR I Class T sIsEfR (38, #2110, AR AR
Class.
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3. B HIME A%

» public Constructor<T>[] getConstructors()

IR [8 1 Class % % i %7 25 1 Bir & publicyi& 77 vk .
» public Constructor<T>[] getDeclaredConstructors()
IR [\ Class W 5K~ 28 7 B B BT A #1877

® ConstructorZs.

> BURMEIHFT: public int getModifiers();

> B3 771544 FK: public String getName();

> B SHRIZEM . public Class<?>[] getParameterTypes();
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4. 2RI

» public Method[] getDeclaredMethods()

i 1]t Classf 5 it 7 i 3R Bl 1 )4 #7vk

» public Method[] getMethods()

i 1]t Class i} % Bt 7 1) 38 8% H B public ) 5 2%

® Method2r.:

> public Class<?> getReturnType() B 15445 1% [E1E

> public Class<?>[] getParameterTypes()EX 54 & S %k
> public int getModifiers() BB 15T

> public Class<?>[] getExceptionTypes() Bt 7 # 15 &
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5. &K Field

» public Field[] getFields()

IR [7] th Class X % Fr& 7 B 28 5lid 1 ) public i Field
» public Field[] getDeclaredFields()

IR [A] thClass* & & s 2R 8% 1) 4 #BField .

® Field 7k

> public int getModifiers() LAEEHUE IR [ thField FE 1 £F
> public Class<?> getType() 15 2|Fieldf?) & 57

> public String getName() iR [FlField ) % FK



& 15.5 FRBUBITI KM TBEH OEREE

6. Annotationfgx

» get Annotation(Class<T> annotationClass)
» getDeclaredAnnotations|()

72 BIMHR

SRELAZ iz BI2KAY. Type getGenericSuperclass()

2 TR, ParameterizedType
SRENSEBR 2 TR S 40802 : getActualTypeArguments()

8. KPrERIM  Package getPackage()
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1AESEPRPIERE, BUSRAIME B MEERE, FASEEIT K.
2. —E e Rjava.lang.reflecttl KIER, RSTHLH .
3. E R M Tk MG IIARR, BURFSE.
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LARERTT %

Wt A, AR TYE, @EidMethodZR 5. P ER:

1.18 13 ClassZEjgetMethod(String name,Class...parameterTypes) /7 15
—/~Method®f &, FFR B ITVEEAER I /R Z S EERE

2.2 J5{# FHObject invoke(Object obj, Object[] args)i#4T A, Ff:Im 7k
15356 L B P objit RIS UG B

\
[CIass.forName()J 1.52f4kClass =——> Person

[getMethod(“sayHeIIo”) '— 2.3k F|sayHello() \
[ _—— 1 @ +sayHello():void
J N e ——
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Object invoke(Object obj, Object ... args)

i -
1.0bject Xf MR 7 iERIR EUE, & R J7ECIRENE, IR Enull
2.5 IR NERAS T, N TEZ0bject objr] Anull
3.5 IE T IERS RN, N Object]] args Aynull

4 35 J7 7715 75 B N private, ) 75 L U/ H tkinvoke () /7 1500, 53 H
J7 155t % i setAccessible(true) 77v2%, K AT 1 in] private ) 77 7% .
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2. e E BT

TERSF LS, "TCLE R FieldssE /EEd g, i FieldZEH2 L) set() AN

get() 7 VAR AT LA SE Ak i B AT EUIS & 1 N A 1Rk .

> public Field getField(String name) & [7] H.ClassX} % F s ) 2R a8 f2 1 1K) 48 52 1)
publiciField.

> public Field getDeclaredField(String name)iz [m] H.Class R & 7 B 2R Bz 1Y
T € fField.

® fEFieldH:
> public Object get(Object obj) Hi4534i5 & *F % obj_t b Field i J& 14 N 4%
> public void set(Object obj,Object value) ¥ & 1& & %] % obj_I- it Field i) J& P N 25
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F*FsetAccessible 5 ¥EK 1

® MethodflIField. Constructor¥} & #H setAccessible() 774
® setAccessible/5 B ZE V7 A & ke & K.
® 2 Mtrue N5 7 A IR 0T RAEASE IS N AZ G Javail 5 U il F 2
> PR IRCR . WA A AT B, Tz AR 7R B0 )
WH, JIB4iE W E Ntrue.
> 1R IR A TCYE VT A AL R 1 B m] BAT 1]
® S H{H Nfalse MIFE 7~ S ST % 5 N 1% 5L fiJava il = U I RG 2
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JavazzSAAEAHRAPI

® Proxy : BI5GB AERIES, RIrA s, @ y—
B A DB HLAE SR
o ML T 0@ s SNBSS SRR R A FF ST VE
> static Class<?> getProxyClass(ClassLoader loader, Class<?>... interfaces) @Iz
— AT M Class ¥ 4

» static Object newProxylnstance(ClassLoader loader, Class<?>[] interfaces,

InvocationHandler h) E%ﬁd@*ﬁz‘:}]%&ﬁﬁ? \

A3 InvocationHandler$ N BB B ERE
1 B SEBR R S 45 BN
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try{

1.6 — sz B OInvocationHandler {125, & ZiscBlinvoke /7
v, PLSE AR 1) BAREEAE

public Object invoke(Object theProxy, Method method, Object[] params)
throws Throwable{

/I Print out the result

System.out.printin(retval);

return retval;

}catch (Exception exc){}

D IR

Object retval = method.invo%e(targetOtj, params);

|
EAA R TTE

RERHR S R
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implements

say(String name,int age)
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3BT Proxy I Ea A I 1%

newProxylnstance(ClassLoader loader, Class[] interfaces, InvocationHandler h) 8]&
—ANSubject#E O/

RealSubject target = new RealSubject();

// Create a proxy to wrap the original implementation

DebugProxy proxy = new DebugProxy(target);

I/l Get a reference to the proxy through the Subject interface
Subject sub = (Subject) Proxy.newProxylnstance(
Subiject.class.getClassLoader(),new Class[] { Subject.class }, proxy);
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HBHRE

DR

4,187t SubjectfX2 if] FH RealSubjectsZ I

String info = sub.say(“Peter", 24);
System.out.printin(info);

KITTIA
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FHHMRFEEAOP (Aspect Orient Programming)

A ProxyflinvocationHandler, R¥EFE HIXFhEh QB HIPLHE, T
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FBREEAOP (Aspect Orient Programming)

RASEL

A% B2 W
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FFEA

I3

FE R EIAR
2124

BHTE

B ERIUE . RSB, A2, HBEBESIMRERBRSBEITT, EABERL. 2. 33A
—MFERTIEARE T | RERRPCRE: AR, 2. 3B ABITHEA, NEHEREF
H DABE b 4 75 R E B R ARG R T v
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FHREEAOP (Aspect Orient Programming)

public interface Dog{
void info();
void run();

}

public class HuntingDog implements Dog{
public void info(){
System.out.printin("FEE—R5E¥");
}
public void run(){
System.out.printin("FEZEHRE");
}




& 157 REHHINIA: BhASAREE OERET

FHREEAOP (Aspect Orient Programming)

public class DogUTtil{
public void method1(){

System.out.printin("=====HlE f ik —=====");
}
public void method2(){
System.out.printin("=====14%l8 f ik ~=====");
}
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BNAHREEAOP (Aspect Orient Programming)

public class MylnvocationHandler implements InvocationHandler{
Il TEHFAEXNR
private Object target;
public void setTarget(Object target){
this.target = target;}
I PATEHEREXN R PTE TR, AR BBBHITI T Minvoke 5%
public Object invoke(Object proxy, Method method, Object[] args)
throws Exception{
DogUtil du = new DogUTtil();
I AT DogUti X &R H ffimethod 1.
du.method1();
Il htarget/E AE R HATmethod 772
Object result = method.invoke(target , args);
Il P AT Dog Ut X R H fimethod?2.
du.method2();
return result;}}
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FHREEAOP (Aspect Orient Programming)

public class MyProxyFactory{
Il ¥E EtargetE Bah AR RERT R
public static Object getProxy(Object target)
throws Exception{
Il B —MylnvokationHandler %} 4
MylnvokationHandler handler =
new MylnvokationHandler();
Il IMyInvokationHandleri BtargetXf %
handler.setTarget(target);
/I BIEE. FFIREI— BB R
return
Proxy.newProxylnstance(target.getClass().getClassLoader()

, target.getClass().getInterfaces() , handler);
}
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HAEREEAOP (Aspect Orient Programming)

public class Test{
public static void main(String[] args)
throws Exception{
Il B — AN R HuntingDog X &, fEANtarget
Dog target = new HuntingDog();
Il DAY B HtargetR AN &S S HE
Dog dog = (Dog)MyProxyFactory.getProxy(target);
dog.info();
dog.run();
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® i fProxy 4t il — s SRHEE, HAEFASES AN SR, XFEKE
KRR X B AR N E 1 B bex) R4 s 4L H

® XFhEIASRFAEAOPH H K NAOPRHE, AOPRITTARE Hirxt %, AOPLH
A5 T BRGNS 43771 . (HAOPRIEF K 7S B G T AR E R,
AOPRRELE R T DAEEPIT HIR HEZ B 2 JEilA—EiE A2



4

& 157 RBHISIA . EhARE OERET

FAHREEAOP (Aspect Orient Programming)

BB A K& 75 ¥R

[B] i B #rst S 7%

Mo A dOV

BRI N HIIE F 75 452




O ak AT % A 1% wh ey L




