REFLECTION

> BMOAMOTEKA, MO3BOAFOLLLOS OMEPMPOBATH
MHADOPMALIMEN O TMMAX BO BPEMS BbINMOAHEHMS
* [TakeTsl

* java.lang
 java.lang.reflect




BBEIEHVIE

HACTb 1




VMHDOOPMALIVIA O TUIIE

» Kanacce Class<T> -- uHdoopmauma o tmne

* [lpoeAOCTaBAIEMAT MHODOPMALMG
CTpyKTYypQ KAQCCA

CTpYyKTYpPQ HOCAEAOBOHMS

[ToOBEPKM BPEMEHM BbIMOAHEHMS




[TOJIYVHEHVE VIHOOPMALIVIN O TUIIE

* BO BpemMa MCNOAHEHMS
object.getClass|)

* BO BpemMa KOMMUAILLMM
Type.class
* [Toumepesl
ArrayList.class

int.class
int[].class

- WieEmeliicsme i

Wrapper.TYPE
IniederiRE



[ IPVIMEP

class Candy {
static { System.out.println("3azpy3ka knacca Candy"); }

}

class Gum {
static { System.out.println("3a2py3ka knacca Gum"); }

}

public class Example@l {
public static void main(String[] args) {
System.out.println("6 memode main()");
new Candy();

System.out.println("Mocae co3daHus obvekma Candy");

try {
Class.forName("Gum");

} catch(ClassNotFoundException e) {
System.out.println("Knacc Gum He HalideH");
}

System.out.println("Mocne Bvi308a memoda Class.forName(\"Gum\")");



[TPVIMEP

class Candy {
static { System.out.println("3azpy3ka knacca Candy"); }

}

class Gum {
static { System.out.println("3azpy3ka knacca Gum"); }

}

public class Example@l {
public static void main(String[] args) {
System.out.println("6 memode main()");

new Candy() ;" ; B MeToge main()
System.out.println("Mocnae cd
e 3arpyska knacca Candy
Class .fopName("Gum "); nOCﬂe co3gaHunA 06-beKTa Can dy
} catch(ClassNotFoundExcepti 3arpy3ka Krnacca Gum
System.out.println("Kaacc | [locne BbI30Ba MeToAa
) , P Class.forName("Gum™")
System.out.println("locne By :
} 3arpy3ka knacca Cookie

} Nocne co3pgaHunsa oobekTa Cookie




[ TPVIMEP

class Initable {

static final int staticFinal = 47;
static final int staticFinal2 = Example@2.rand.nextInt(1000);

static { System.out.println("Initializing Initable"); }
}
class Initable2 {

static int staticNonFinal = 147;
static { System.out.println("Initializing Initable2"); }

}
class Initable3 {

static int staticNonFinal = 74;
static { System.out.println("Initializing Initable3"); }

}
public class Example@2 {
public static Random rand = new Random();
public static void main(String[] args) throws Exception {
Class<?> initable = Initable.class;
System.out.println("1: " + "After creating Initable ref");
System.out.println("2: + Initable.staticFinal);
System.out.println("3: " + Initable.staticFinal2);
System.out.println("4: " + Initable2.staticNonFinal);
Class<?> initable3 = Class.forName("Initable3");
System.out.println("5: " + "After creating Initable3 ref");
System.out.println("6: " + Initable3.staticNonFinal);

n



[ TPVIMEP

class Initable {

static final int staticFinal = 47;
static final int staticFinal2 = Example@2.rand.nextInt(1000);

static { System.out.println("Initializing Initable"); }
}
class Initable2 {

static int staticNonFinal = 147;
static { System.out.println("Initializing Initable2"); }

}
class Initable3 {

static int staticNonFinal = 74;
static { System.out.println("Initializing Initable3"); }

¥

public class Example@2 {
public static Random rand = new Random(); _
public static void main(String[] args) throws Excepti 2: 47

1. After creating Initable ref

Class<?> initable = Initable.class; |nitia|izing Initable

n

System.out.println("1:

+ "After creating Initable| .
System.out.println("2: 3: 932

+ Initable.staticFinal);

n

System.out.println("3: " + Initable.staticFinal2); | Initializing Initable2

n

System.out.println("4: + Initable2.staticNonFinal 4: 147
Class<?> initable3 = Class.forName("Initable3");
System.out.println("5:
System.out.println("6:

n

n

} 6: 74

+ "After creating Initable Initializing Initable3
+ Initable3.staticNonFinal| 5: After creating Initable3 ref




TUIIbI TUITIOB

AAS OMPEAEAEHNT TUMOB CAYXXAT METOADI
oobekTa Thna Class BMAC

SelSEL)

AHHOTaAUUS ISAnnotation
Maccus ISArray
[TPUMNTUNBHBIN ISPrimitive
[lepeyncneHne ISEnum
NHTepgenc IsInterface
Knacc Is*Class

AHOHNMHBIN Knacc ISAnonymousClass

JlokarnbHbIX Knacc IsLocalClass

Knacc-4yneH

IsSMemberClass




ObILL A MTHDOOPMALIVIA O KITACCE

* Mg KAQCCO

« getCanonicalName() — KOHOHUYECKOE UM

« getName() — noAHOE 1M

« getSimpleName() — npocTtoe rnmg
* CTPYKTYpA KAQCCOB

« getSuperClass() — npeaok

« getinterfaces() — peaamsyemsbie MHTEPJOENCHI
* MOANTQOUKATOPHI

« getModifiers() — MoAUOUKATOPBI




MECTO OIPELAEJIEHI KITACCA

MeTOAbI MOAYYEHMT MECTA, B KOTOPOM OMNPEAEAEH
KAQCC

Tun Knacca MeToAa
BepxHero ypoBH4 getPackage()
Bno)eHHbI getDeclaredClass()
B KOHCTPYKTOP getEnclosingConstructor()
B METOA getEnclosingMethod()




I IPUBEAEHWE TUI1OB

« OnpeAeAeHME BO3SMOXHOCTU MPUMBEAEHMNS
* iSAssignableFrom(class) — kanacca
* islnstance(object) — obbekTa

* [lpuBeaeHH1E
« cast(object) — NpUBECTM CCbIAKY K TUMNY

* AN OObEKTOB
¢ Cnsidiiec OofSTing =



[ TPVIMEP

class Building {}
class House extends Building {}

public class Example@3 {
public static void main(String[] args) {
Building b = new House();
Class<House> houseType = House.class;
House h = houseType.cast(b);
S Chlolse Y 7o/ Gl JUsSE do Ehilss

h
}



[ TPVIMEP

class Base {}

class Derived extends Base {}

public class Example@4 {

static void test(Object x) {

System.out.println("Testing x of type " + x.getClass());
System.out.println("x instanceof Base " + (x instanceof Base));
System.out.println("x instanceof Derived "+ (x instanceof Derived));
System.out.println("Base.isInstance(x) "+ Base.class.isInstance(x));

System.out.println("Derived.isInstance(x) " +
Derived.class.isInstance(x));

System.out.println("x.getClass() == Base.class " + (x.getClass() ==
Base.class));

System.out.println("x.getClass() == Derived.class " + (x.getClass() ==
Derived.class));

}
public static void main(String[] args) {
test(new Base()); test(new Derived());

}
}



[1P]

/IMEP

class Base {}

class Derived extends Base {}
public class Example@4 {

static void test(Object x) {
System.out.println("Testing x (
System.out.println("x instanceq
System.out.println("x instanceq
System.out.println("Base.isInst

System.out.println("Derived. is]
Derived.class.isInstance(x));

System.out.println("x.getClass |
Base.class));

System.out.println("x.getClass(
Derived.class));

}
public static void main(String[]
test(new Base()); test(new Der

}
}

Testing x of type class Base

X instanceof Base true

X instanceof Derived false
Base.isinstance(x) true
Derived.isinstance(x) false

x.getClass() == Base.class true
x.getClass() == Derived.class false
x.getClass().equals(Base.class)) true
x.getClass().equals(Derived.class)) false
Testing x of type class Derived

X instanceof Base true

X instanceof Derived true
Base.islnstance(x) true
Derived.isinstance(x) true

x.getClass() == Base.class false
x.getClass() == Derived.class true
x.getClass().equals(Base.class)) false
x.getClass().equals(Derived.class)) true




CTPYKTYPA KJTACCA

HACTb 2




YTO bbIBAET BHYTPIV KITACCA

* Members - [1PpOCTO KOKME-TO YAEHDI
* Field — noas

* Method — MeToAbI

« Constructor — KOHCTPYKTOPSI

» Class — BAOXKEHHbIE KAQCCHI



VNHOOPMALIVA O HITIEHE KITACCA

* MHTepdbenc Member

* MEeTOAb
« getDeclaringClass() — KAQCC, B KOTOPOM OMpPEAEAEH
« getName() — Mma 4aeHa
« getModifiers() — MOAMDOUKATOPDI




MO VIOVIKATOPDI

Kaacc Modifiers

KoHcTaHTa Metona MoaudukaTtop
ABSTRACT ISAbstract abstract
FINAL ISFinal final
INTERFACE IsInterface Interface
NATIVE IsNative native
PRIVATE ISPrivate private
PROTECTED IsProtected protected
PUBLIC ISPublic public
STATIC IsStatic static
SHIRIES] IsStrict strictfp
SYNCHRONIZED IsSynchronized synchronized
TRANSIENT IsTransient transient
VOLATILE IsVolatile volatile




[10OJ151

OTKpbITbIE
« getFields() — Bce noas
« getField(name) — KoHKpeTHOE noae

BCe
» getDeclaredFields() — Bce noas
« getDeclaredField(hame) — KOHKpEeTHOE NoAe

NCKAIOYEH MY
« NoSuchFieldException



CBOVICTBA TIOJIEM

KAaacc Field

MHJpopMaLMS

« getName() — Mma Noas

- getType() — Tmn 3Ha4YeHUs

HTeHune 3Ha4YEHUS

« get(object) — ccblAkM

« get*(object) — 3HAYEHMA NPUMMTUBHOTO TUMA
3AMUCb 3HAYEHMS

 set(object, value) — ccbiAkM
 set*(object, value) — 3HaYeHMS MPUMMUTUBHOTO TUNA




METO/1bl

OTKpbITbIE
- getMethods() — BCce meTtoabl

« getMethod(hame, Class... parameters) — KOHKPETHbIM
METOA

BEe
« getDeclaredMethods() — Bce MeTOoAbI

« getDeclaredMethod(name , Class... parameters) —
KOHKPETHbIM METOA

NCKAKOYEHMS
« NoSuchMethodException



CBOVICTBA METO/IOB

Kanacc Method

CUrHaATYypa MeToAd
« getName() — mma metoaa
« getParameterTypes() — napameTpbl METOAC

Apyrags MHAOOPMALLMS
« getkExceptionTypes() — BO3MOXHbIE MCKAKOYEHMS
« getReturnType() — TMN BO3BPALLAEMOTO 3HAYEHMUS

BbI3OB METOAQ

* iInvoke(Object object, Object ...args) — BbI3BATbL METOA
C YKA3AQHHbIMM APTYMEHTAMM

* InvocationTargetException — B CAy40€e OLLMOKM




KOHCTPYKTOPBI

OTKpbITbIE
« getConstructors() — BCe KOHCTPYKTOPbI

« getConstructor(Class... parameters) — KOHKPETHbIM
KOHCTPYKTOP

Eee
« getDeclaredConstructors() — BCce KOHCTPYKTOPbI

« getDeclaredConstructor(Class... parameters) — KOHKPETHbIM
KOHCTPYKTOP

NCKAKOYEHMS
« NoSuchMethodException



CBOVICTBA KOHCTPYKTOPOB

ssKAcicec Gonstirtuclor

* MHObopMALME O KOHCTPYKTOPE
« getParameterlypes() — napameTpbl KOHCTPYKTOPA
« getExceptionTypes() — BO3MOXHbIE MCKAIOHEHMS

« CO3A0HME 0ObEKTA

* newlnstance(Object ... args) — co3AAQTb HOBbIM OOBLEKT

 class.newlnstance() — co3AaTb HOBbIM OBLEKT MCMOAb3YH
KOHCTPYKTOP MO YMOAYAHMIO




KJTACCBI 1 IHTEP®EVICHI

» OTKpPbITbIE
« getClasses() — Bce KAOQCChI U MHTEPdOENCH!

sibec
» getDeclaredClasses() — Bce KAQCChl U MHTEPdOEMCHI



JIOCTVYII K 3AKPbITbIM HYJIEHAM

[10 YMOAYAHUIO AOCTYIM K 3AKPbITbIM HAEHOM
3anpeLldeH =2 lllegalAccessException

Bce 4yaeHbl extends AccessibleObject
» setAccessible(boolean) — 3anpocute AOCTYN
* iSAccessible() — npoBepUTb AOCTYI



[TPVIMEP: JINCTVIHI KITACCA

Classic =%
for (Field m ; c.getDeclaredFields()) {
System.out.printin(m);

}

el €ensliUeiemmisce ceibeclclie dConsiticions|i™
System.out.printin(m);

}

for (Method m : c.getDeclaredMethods()) {
System.out.printin(m);

}



[ IPVIMEP: CO31AHVIE DK3EMIUTAPA

// TIoOAy4EHUE KAQCCA

Class<Integer> clazz = Integer.class;

// TIOAy4EHME KOHCTPYKTOPA

Constructor<integer> ¢ = clazz.getConstructor(int.class);
// CO3AQHME DKIEMMAIPA

Integeri = (Integer) c.newlnstance(100);

// TlpoBepkKa

System.out.printin(i);



[ TPVIMEP

class PrivateData {
private int priv = 1;
public int pub;
public PrivateData(int a) {
System.out.println("Hello!");
this.priv = a;
this.pub = a;
}
private void foo() { System.out.println("Hidden! " + priv); }
public void boo(int num) { System.out.println("Public " + num); }
}
class PrivateData2 extends PrivateData {
private int priv2 = 0;
public int pub2 = 1;
public PrivateData2(int a) {
super(a);

}



[ TPVIMEP

public static void printModifiers(Class<?> c) {
int mods = c.getModifiers();
if (Modifier.isPublic(mods)) { System.out.print("public "); }
if (Modifier.isAbstract(mods)) {System.out.print("abstract "); }
if (Modifier.isFinal(mods)) { System.out.print("final "), }
}

static void printSuperClasses(Class<?> c, String tabs) {
if (¢ == null) { return; }
printSuperClasses(c.getSuperclass(), tabs + " Sl
System.out.print(tabs);
printModifiers(c);
System.out.println(c.getName());



[ TPVIMEP

public static void printFields(Class<?> c) {
Field[] publicFields = c.getFields();
for (Field field : publicFields) {

}

}

Class<?> fieldType = field.getType();
System.out.print("Uma: " + field.getName() + " ");
System.out.println("Tun: " + fieldType.getName());

public static void printAllFields(Class<?> c) {
Field[] declaredFields = c.getDeclaredFields();
for (Field field : declaredFields) {

}

}

Class<?> fieldType = field.getType();
System.out.print("uUma: " + field.getName() + " ");
System.out.println("Tun: " + fieldType.getName());

Nma :
: pub Tun: int

pub2 Tun: int

: priv2 Tun: int
: pub2 Tun: int




[ TPVIMEP

PrivateData pd = new PrivateData(5);

Field

field = null;

Integer value = 0;

field
value

= PrivateData.class.getField("pub");
= (Integer) field.get(pd);

System.out.println(value);

field
field
value
field
value

= PrivateData.class.getDeclaredField("priv");
.setAccessible(true);

= (Integer) field.get(pd);

.setInt(pd, value + 1);

= (Integer) field.get(pd);

System.out.println(value);



[ TPVIMEP

Class<? extends PrivateData> pdClass = pd.getClass();
Class<?>[] paramTypes = new Class[] { int.class };
Method method = null;

method = pdClass.getMethod("boo", paramTypes);
Object[] params = new Object[] { new Integer(10) };
method.invoke(pd, params);



[ TPVIMEP

Class<?>[] paramTypes = new Class[] { int.class };

Constructor<?> aConstrct =
pdClass.getConstructor(paramTypes);

Object[] params = new Object[] { 5 };
aConstrct.newInstance(params);

Class<?> t = Class.forName("java.lang.String");
Object obj

t.newInstance();



MACCHBDbI

HACTb 3




OIEPALIVIV C MACCHBAMI

KAaacc Array

CoO3A0HME MACCUBA 30AQHHOTO TMMA
* newlnstance(Class, length) — AHEMHOro

* newlnstance(Class, dims[]) — MHOromepHoro
HTeHme 3HA4YEHMI M3 MACCUBA

« get(array, index) — CCbIAKM

- get*(array, index) — 3Ha4YeHMI NPUMMUTUBHOTO TUMA
3AnmMchb 3HAOYEHMI B MOCCMB

- sef(array, index, value) — ccbiakH
- set*(array, index , value) — 3Ha4YeHUna NPUMUTUBHOTO TUMA



MACCHBbI KAK TUIIbI

* MEeTOAb
* ISArray() — 9BA4€TCH Al MOCCUBOM
« getComponentType() — TMn 3AeMeHTa MACCKMBA



SAIPY3HUVKN KITACCOB

HACTb 4




SAIPY3HUVIKUM KITACCOB

[10O3BOASIOT 3ArpYy>XATb M ONPEAEAITb HOBbIE KAQCCH
Kanacc ClassLoader

MeTOAbI

* loadClass(name, resolve?) — 3arpy>xaet KAOCC No MMEHMU
 findLoadedClass(hname) — HamTH y>xe 3arpy>XeHHbIM KAQCC
 resolveClass(class) — 3arpy>xaetr BMOAMOTEKM



JIEPEBO 3AIPY34HNMKOB

» 3Arpy34ymkm o0paA3yoT AEPEBO

« 3ArPYy34MKM B PA3HBIX BETBIX MOTYT 3QTPY3MTb
OA3HbIE KAOCCbI C OAHUM MOAHbBIM MMEHEM

System
ClassLoader
ClassLoader 1 ClassLoader 2 ClassLoader 3

S

ClassLoader 3.1 ClassLoader 3.2




JTOTTOJII

1TEJ1bL

* [TOAY4HEHUSA POAMTEAS
« getParent()

* 3Arpy3Ka pecypCcos

« URL getResource(String name) — onpeaeAeHm1e
MECTOMOAOXKEHUA PECYPCA NO MMEHMU

« getResourceAsStream(String name) — yteHne pecypca no

MMEHUN

1bIE BO3MOXI

1OCTU




SAIPY3HNKN 1 KITACCDI

[TOAYy4YEHME 3ArPY34MKA

« getClassLoader() — K10 3arpy3mA KAQCC

» Thread.getContextClassLoader() — KOHTEKCTHbIM 3Arpy34mK
“Tpamad” 3arpyska kKAacca

* Class.forName(name)
« Class.forName(name, init, ClassLoader)



PEAJIVI3SALIIN 3ATPY3HINKOB

» Kanacc URLClassLoader
o 3Arpy>XaeT KAQCChbl M3 HECKOAbKMX MECT, 3aAAHHbIX URL



I IPVIMEP: 3AIPY3KA KITACCA

URL jar = new URL("file://.");

className = "Test";

ClassLoader cl = new URLClassLoader(new URL[]{jar});
Class ¢ = cl.loadClass(className);

Method m = c.getMethod("'main”, String[].class);
m.invoke (null, (Object) new String[]{"hello"});



ITAPAMETPDBI TUI1OB

HACTb 5




MH®OPMALIVST O TIAPAMETPAX TUTIOB
(I1T)

* MHOOPMALMSA O KOHKPETHbBIX MAPAMETPAX TUIMOB
CTUPQAETCH

* MHQpopMALLMG O 3ABMCUMOCTAX TUMOB COXPAHAETCH




[HOJIYVHEHWVE VIHOOPMALIVIA O I1T

AAT KAQCCOB

« getGenericSuperclass()

« getGenericinterfaces|)

AAT METOAOB M KOHCTPYKTOPOB
« getGenericParameterTypes|)

« getGenericReturnType()

« getGenericExceptionTypes|)

AAS MTOAEMN

« getGenericlype|)



[TPEICTABJIEHVE MTHOOPMALIVINM O

I[IT
* MHTepdoenc Type
« KAQCCHhI Class
* [TApAMETPUIOBAHHbLIM KAQCC ParameterizedType
* [lepemeHHasd Tmna TypeVariable
- Wildcard WildcardType

MaccCH1Bbl GenericArrayType



ITAPAMETPM3OBAHHDIE KITACCHI

» Mpumep: Collection<String>

* MHTepdoenc ParameterizedType
« getRawlype() — He NapaMeETPU3OBAHHbIMN TUTT
« getActuallypeArguments() — peaAbHblE APTYMEHTbI TUMA




[ IEPEMEHHDIE TUITA

[Mormep: T

[loAy4yeHne

« getTypeParameters()
MHTepdbenc TypeVariable

- getName() — mma nepemeHHoOM

« getBounds() — BepxHMe rpaHmLLbl
- getGenericDeclaration() — KTo 0ObaBUA




WILDCARDS

[Toumep: ¢ super HashSet extends Collection

NHTepdbenc Wildcard
« getUpperBounds() — BepxHue rpaHumLbl
« getlLowerBounds() — HxXHME ToAHMLbI




MACCHBDbI

TN DAEMEHTA — NEPEMEHHAS TMNA

* [Mpumep: T[]

TN SAEMEHTA — MAPAMETPUIOBAHHbIM TUMM
* [Mpumep: Set<T>(]

NHTepdbenc GenericArraylype

« getGenericComponentType() — Tmn aAemeHTa




BbIBOJIbI

« Reflection no3soageT

AHOAM3MNPOBATL KAQCCHI MO BPEMSI MCMOAHEHMS
3Arpy>kartb KAQCCbI MO UMEHMU

CO3A0BATb IK3EMIMAAPLI KAQCCOB MO MMEHMU
BbI3bIBOTb METOA KAQCCOB MO MMEHMU
OnepunpoBATb 3HAYEHUAMM MOAEM MO UMEHMU

CO0O3A0BATb M ONEPUPOBATbL C MACCUBAMM MO TUMY
SAEMEHTA



