REFLECTION

* BUBAMOTEKQ, MO3BOAJIOLLLOS ONEPUPOBATD
MHAOOPMALMEN O TUIMAX BO BPEMS BbIMOAHEHMS

* [lakeTbl
* Java.lang
 java.lang.reflect




BBEJIEHVE

HACTb 1




MHOOPMALIVIA O TULIE

« Kanacc Class<T> -- uHdoopmaLma O Tmne

* [Ipe AOCTABAIEMAL MHODOPMALMS
CTpyKTYypPQ KAQCCA

CTpYyKTYPQA HOCAEAOBAHMS

[TpOBEPKM BPEMEHM BbINOAHEHUS




[TOJIYHEHWE MH®OPMALIVI O TUITIE

* BO BpeMs MCMNOAHEHMS
object.getClass()

* BO BpeMI KOMMUAALLUNM
Type.class
* [Tpumepsl
ArrayList.class

inf.class
int[].class

* [lpeAonpeAEeAEHHbIE
Wrapper.TYPE
| N~ E



[ TPVIMEP

class Candy {
static { System.out.println("3aecpy3ka 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();

System.out.println("Mocne co3daHua obvekma Candy");

try {
Class.forName("Gum");

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

System.out.println("Mocne 6bi306a 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()");

1B (IO, . B MeToge main()

System.out.println("Mocne ca

e 3arpy3ka knacca Candy
Class.forName("Gum"); Nocne co3paHua obbekrta Candy

} catch(ClassNotFoundExcepti 3arpy3ka knacca Gum
System.out.println("Kaacc | [locne BbI30Ba MeToAa

) , . Class.forName("Gum")

System.out.println("Mocne By :

} 3arpy3ka knacca Cookie

} Nocne co3pgaHua obvekTa Cookie




[ IPVIMEP

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



[ IPVIMEP

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(); 1 After creatmg Initable ref

public static void main(String[] args) throws Excepti 2: 47
Class<?> initable = Initable.class; |nitia|izing Initable
System.out.println("1: " + "After creating Initable 3 932
System.out.println("2: " + Initable.staticFinal); .
System.out.println("3: " + Initable.staticFinal2); Initializing Initable2
System.out.println("4: " + Initable2.staticNonFinal 4: 147
Class<?> initable3 = Class.forName("Initable3"); i e .
System.out.println("5: " + "After creating Initable Inltlallzmg Initable3

System.out.println("6: " + Initable3.staticNonFinal| 5: After Creating Initable3 ref
) 6: 74




TUIIbI TUITIOB

AAS OMPEAEAEHUSA TUMOB CAYXKAT METOAD
oobekTa Thna Class BMAQ

* i5*()
AHHOTaUMS ISAnnotation
MaccuB ISArray
[MPUMNTUBHBLI ISPrimitive
[lepeyncrneHue ISEnum
NHTepdenc IsInterface
Knacc Is*Class
AHOHUMHbBIM Knacc ISAnonymousClass
JlokanbHbIN KNnacc IsLocalClass

Knacc-4neH

IsSMemberClass




ObIL A MHDPOPMALIVIA O KITACCE

* UIM3a KAQCCO

« getCanonicalName() — KAHOHMYECKOE MMS

« getName() — NnoAHOE M4

« getSimpleName() — npocrtoe nms
* CTPYKTYP O KAQCCOB

« getSuperClass() — npeaAok

« getinterfaces() — peaAamsyemble MHTEPDEMCHI
* MOAMCOUKATOPBI

« getModifiers() — MOAMTOUKATOPI




MECTO OINPEAEJIEHI KITACCA

MeETOAbI MOAYYEHMI MECTA, B KOTOPOM OTNMPEAEAEH
KAQCC

Tun Knacca MeTon

BepxHero ypoBHS getPackage()

BnoxxeHHbIn getDeclaredClass()
B KOHCTPYKTOP getEnclosingConstructor()
B MeToA getEnclosingMethod()




[TPVIBEJIEHNE TUIIOB

OnpeAeAeHne BO3MOXHOCTU MPUBEAEHMS
* iSAssignableFrom(class) — kanacca
* isinstance(object) — obbekTa

[louBeaeHmne
» cast(object) — npmBECTU CChIAKY K TUMY

AN OObEKTOB
If (x instanceof String) {...}



[ IPVIMEP

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);
h = (House)b; // ... or just do this.

¥
}



[ IPVIMEP

class Base {}

class Derived extends Base {}

public class Example@4d {

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());

}
I



[ IPVIMEP

class Base {}

class Derived extends Base {}

public class Example@4d {

static void test(Object x) {

System.out.println("Testing x d
System.out.println("x instanceq
System.out.println("x instanceq
System.out.println("Base.1sInst

System.out.println("Derived. 151
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

}
I

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.isInstance(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




CIPYKTYPA KITACCA

HACTb 2




YTO bbIBAET BHY TP KITACCA

* Members - [1pOCTO KAKME-TO YAEHD
* Field — noa4

* Method — MeToAbI

« Constructor — KOHCTPYKTOPBbI

* Class — BAOXEHHbIE KAQCCHI



VMHOOPMALIVIAL O HIIEHE KITACCA

* MHTEpdoemnc Member

* MEeTOAb
« getDeclaringClass() — KAQCC, B KOTOPOM OMPEAEAEH
« getName() — mma YyaeHa
« getModifiers() — MOAMTOUKATOPI




MOLOVPOUKATOPDI

Kaacc Modifiers

KoHcTaHTa MeTo Moaoudukatop
ABSTRACT ISAbstract abstract
FINAL IsSFinal final
INTERFACE IsInterface Interface
NATIVE ISNative native
PRIVATE ISPrivate private
PROTECTED ISProtected protected
PUBLIC ISPublic public
STATIC IsStatic static
STRICT IsStrict strictfp
SYNCHRONIZED IsSynchronized synchronized
TRANSIENT IsTransient transient
VOLATILE ISVolatile volatile




[10OJ151

OTKpbITbIE
« getFields() — Bce noas
« getField(name) — KoHKpEeTHOE NoAe

BEe
« getDeclaredFields() — Bce noas
« getDeclaredField(name) — KOHKpEeTHOE NoAe

NCKAIOYEHMS
« NoSuchFieldException



CBOVICTBA T1IOJIEV

Kaacc Field

MHJpopMaALMS

« getName() — mmsa Noaq

« getType() — mn 3HaYEHMS

HYTeHune 3Ha4YEeEHUS

« get(object) — ccblAkM

« get*(object) — 3HAYEHUI NPUMMTUBHOTO THUMA
3AMMChb 3HAYEH MY

 sef(object, value) — ccbinkM
 set*(object, value) — 3HaAYEHMI NPUMMUTUBHOTO TUNA




METO/1bI

OTKpbITbIE
« getMethods() — Bce meToabl

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

BEE
« getDeclaredMethods() — Bce MeToAbI

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

NCKAIOHEHNS
+ NoSuchMethodException



CBOVICTBA METO/IOB

Kanacc Method

CUrHATYpPA METOAC
- getName() — uma metoaa
« getParameterTypes() — napameTpbl METOAQ

Apyras MHQOOPMALMS
» getkExceptionTypes() — BO3MOXXHbIE MCKAIOYEHMS
« getReturnType() — TN BO3BPALLLAEMOTO 3HAYEHMS

BbI3OB METOAC

* invoke(Object object, Object ...args) — BbI3BATb METOA
C YKOA3AHHbIMM APIYMEHTAMM

* InvocationTargetException — B CAy4ae OLLIMOKM




KOHCTPYKTOPDI

OTKpbITbIE
« getConstructors() — BCce KOHCTPYKTOPb!

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

BEE
« getDeclaredConstructors() — BCe KOHCTPYKTOPb!

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

NCKAIOHEHNS
+ NoSuchMethodException



CBOVICTBA KOHCTPYKTOPOB

Kanacc Constructor

MHQOOPMALMA O KOHCTPYKTOPE
« getParameterTypes() — napameTpbl KOHCTPYKTOPA
« getExceptionTypes() — BO3MOXXHbIE MCKAIOHEHMS

Co3A0HME ODObEKTA

* newlnstance(Object ... args) — CO3AATb HOBbIM OOBLEKT

 class.newlnstance() — co3AQTb HOBbIM OOBLEKT MCMOAb3YH
KOHCTPYKTOP MO YMOAYQHMIO




KJTACCBI VI UHTEP®EVICHI

* OTKPBbITbIE
« getClasses() — Bce KAQCChI M MHTEPDEMCHI

sSbee
« getDeclaredClasses() — Bce KAQCChl 1 MHTEPJDEMCHI



JTOCTVYII K BAKPbITbIM YWIEHAM

[10 YMOAYAHUIO AOCTYM K 3AKPbITbIM YAEHOM
3anpeldeH 2 lllegalAccessException

Bce yaeHbl extends AccessibleObject
» setAccessible(boolean) — 3anpocutb AOCTYM
* iSAccessible() — npoBepuTb AOCTYN



[TPVIMEP: JIMNCTVIHI KITACCA

(B|EISSEe, =W
for (Field m : c.getDeclaredFields()) {
System.out.printin(m);

}

for (Constructor m : c.getDeclaredConstructors()) {
System.out.printin(m);

}

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

}



[TPVIMEP: CO3JAHNVE DK3EMIUIZIPA

// TIOAy4EHME KAQCCA

Class<Integer> clazz = Integer.class;

// TIOAy4EHME KOHCTPYKTOPA

Constructor<integer> c = clazz.getConstructor(int.class);
// CO3AQHME BKIEMMAIPA

Integer i = (Integer) c.newlinstance(100);

// TlpoBepKa

System.out.printin(i);



[ IPVIMEP

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); }

n

}

class PrivateData2 extends PrivateData {
private int priv2 = 0;
public int pub2 = 1;
public PrivateData2(int a) {
super(a);

}



[ IPVIMEP

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 + " ol;
System.out.print(tabs);
printModifiers(c);
System.out.println(c.getName());



[ IPVIMEP

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

I

}

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("Uma: " + field.getName() + " ");
System.out.println("Tun: " + fieldType.getName());

Uma :
: pub Tun: int

pub2 Tun: int

: priv2 Tun: int
: pub2 Tun: int




[ IPVIMEP

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);



[ IPVIMEP

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

method = pdClass.getMethod("boo", paramTypes);

new Object[] { new Integer(10) };
method.invoke(pd, params);

Object[] params



[ IPVIMEP

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();



MACCHWBDbI

HACTb 3




OIEPALIVIV1 C MACCHBAMI

KAacc Array

CO3A0HME MACCUBA 3AAAHHOTIO TMMNA
* newlnstance(Class, length) — AuHEMHOTO

* newlnstance(Class, dims[]) — MHOTOMEPHOTO
HYTeHure 3Ha4YEHUI M3 MACCUBA

« get(array, index) — CCbIAKM

- get*(array, index) — 3Ha4YeHMI NPUMUTUBHOTO TUMA
3AnmMcChb 3HAYEHMI B MACCKMB

- sef(array, index, value) — ccbiakH
- set*(array, index , value) — 3Ha4eHMnI NPUMUTUBHOTO TUMA



MACCVIBbl KAK TWI1bI

* MEeTOAb
* iISArray() — aBAIE€TCH At MOCCUBOM
« getComponentType() — TMn 3AeMEeHTA MACCHUBA



3ATPY3UMKIM KJTACCOB

HACTb 4




SAIPY3HUNKIN KITACCOB

[TO3BOASIOT 3ATrPY>KATb M OMNPEAEAATb HOBbIE KAQCCHI
Kanacc ClassLoader

MeToAbI

* loadClass(name, resolve?) — 3arpy>xaeTt KAQCC No MMEHM
 findLoadedClass(hame) — Hamth y>xe 3arpy>KeHHbIM KAQCC
 resolveClass(class) — 3arpy>xaetr OMbAMOTEKM



JIIEPEBO 3AIPY34HIMKOB

* 3Arpy34mKkm 00pPA3YOT AEPEBO

+ 3ArpPYy34MKM B PA3HbIX BETBAX MOTYT 3ATPY3UThb
OA3HbIE KAOCCbI C OAHMM MOAHBIM MMEHEM

System
ClassLoader
ClassLoader 1 ClassLoader 2 ClassLoader 3

S

ClassLoader 3.1 ClassLoader 3.2




J1OI1OJL

* [TOAYHEHUS POAUTEAS
« getParent()

» 3Arpyska

pEeCypCoB

I TEJ bl

1bIE BO3MO X

« URL getResource(String name) — onpeaeAeHme
MECTOMOAOXKEHMSI PECYPCA NO MMEHM

« getResourceAsStream(String name) — yteHme pecypca no

MMEHUN

HOCTU



SAIPY3HNKIN 1 KITACCDHI

[TOAYy4YEHME 3ArPYy34MKa

« getClassLoader() — KTo 3arpy3maA KAQCcC

« Thread.getContextClassLoader() — KOHTEKCTHbIM 3Arpy34mkK
“Tpamaa” 3arpys3ka KAQCcca

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



PEAJIVISALIVIV 3ATPY34HVMKOB

» Khnacce URLClassLoader
* 3Arpy>KAeT KAQCChI M3 HECKOABKMX MECT, 30AAQHHbIX URL



[TPVIMEP: 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"});



I TAPAMETPbI TUI1OB

HACTb 5




MHOOPMALIVIA O ITAPAMETPAX TUILIOB
(IT)

* MHOOPMALMI O KOHKPETHbIX MAPAMETPAX TUMOB
CTUPAETCH

* MHgQoopMaALMA O 3ABMCUMMOCTIX TUMNOB COXPAHAETCH




[TOJIYHEHWVE NHOOPMALIVIA O IIT

AAA KAOQCCOB

» getGenericSuperclass()

- getGenericlnterfaces|)

AAD METOAOB M KOHCTPRYKTOPOB
- getGenericParameterlypes()

» getGenericReturnType()

« getGenericExceptionTypes()

AAG MIOAEN

- getGenericType()



[TPEJICTABJIEHVE MHOOPMALIMN O

[IT
* MHTEepdoenc Type
« KAQcCchl Class
* [TapAMETPM3OBAHHbIM KAQCC ParameterizedType
* [lepemeHHaq TMna TypeVariable
» Wildcard WildcardType

MaccCHBbI GenericArrayType



I TAPAMETPIVI3OBAHHDBIE KJTIACCDHI

» Mpumep: Collection<String>

* MHTepdoenc ParameterizedType
« getRawlype() — He NapPAMETPMIOBAHHbBIN TUTM
« getActuallypeArguments() — peAAbHbIE APTIYMEHTbI TUMA




[IEPEMEHHDBIE TUITA

[Tpymep: T
[ToAy4YEeHME
- getTypeParameters|)

MHTepdoenc TypeVariable

« getName() — mma nepemeHHOM

« getBounds() — BepxHME TPAHULLbI

« getGenericDeclaration() — kto 06baBMA




WILDCARDS

[Tommep: ¢ super HashSet extends Collection

NHTepdbenc Wildcard
« getUpperBounds() — BepxHue rpaHmLbl
- getLowerBounds() — H1>XHME roAHMLLbI




MACCVIBbI

TN 23AEMEHTA — NEePEMEHHAS TMNA

* [Mpumep: T[]

TUMN SAEMEHTA — MAPAMETPUIOBAHHbIN TUMM
* [pumep: Set<T>[]

NHTepdbenc GenericArrayType
« getGenericComponentType() — TN 3AeMeHTA




BbIBO/1bl

» Reflection no3soAgeT

AHAAM3UPOBATb KAQCChI MO BPEMA MCMNOAHEHMS
3Arpy>Xarb KAQCCbI MO UMEHM

CO3A0BATb 3K3EMMAIPLI KAOQCCOB MO MMEHM
BbI3bIBATE METOA KAQCCOB MO MMEHM
OnepmpoBATh 3HAYEHMIMU MOAEUN MO MMEHM

CO3ACBATb M ONEPUPOBATE C MACCUBAMM MO TUMY
SAEMEHTC



