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e BBeneHune

o CTpyKTYypa Knacca

o MaccuBsl

e 3arpys3ymkm Kraccos
o Proxy

o 3aKntoyeHmne
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Reflection

o bubnunoteka, nos3sonsoLLasg onepnpoBaThb
MHJopMaLuen o TMnax Bo BPeEMS
BbIMNONMHEHMUNS

o [lakeThl
java.lang
java.lang.reflect
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YacTtb 1

BBeaeHuve



NMHdopmauumsa o Tune

o VIHpopmauymsa o tnnax knaccom Class

o [lpegocTaBngaemaga MHopMaums
CTpyKkTypa Krnacca
CTpyKTypa HacrnegoBaHus
[TpoBEPKN BpEMEHU BLINONMHEHUS
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Tunbl TUNOB

O ﬂ,J'IFI ornipeaneneHnd TMnoB ciiyxXat MeToibl BUa
IS™()

AHHOTaUNS Annotation

Maccus Array

[TPUMUTUBHbIN Primitive

[lepeumncneHune Enum

NHTepdenc Interface

Knacc *Class
AHOHUMHBLIN Knacc AnonymousClass
JlokanbHbIN KNacc LocalClass
Knacc-uneH MemberClass
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[TlonyyeHne nHdopmaumm o Tune

e Bo Bpema ncnonHeHuns
object.getClass()

o Bo Bpemsa koMnmnauum
type.class

e [lpeponpeneneHHble
Wrapper. TYPE
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O6wan nHopmMmaumusa o Krnacce

e /IMA knacca
getCanonicalName() — kaHOHUYecKoe NMS
getName() — nonHoe nms
getSimpleName() — npoctoe nms
o CTpyKTYypa Kaccos
getSuperClass() — npenok
getinterfaces() — peannsyembie MHTEPAENCHI
o MogundukaTtopbl
getModifiers() — mogmndgoumnkaTopsl
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MecToO onpeaeneHusa Knacca

e MeToObl NONy4YeHNA MecTa, B KOTOPOM
onpeneneH Knacc

Tun Knacca MeTon

BepxHero ypoBH4 getPackage()

Bno)xeHHbI getDeclaredClass()
B KOHCTPYKTOP getEnclosingConstructor()
B MeTOoA getEnclosingMethod()
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[lpuBegeHue Knaccos

e [lpuBegeHue
cast(object) — npuBecTU CCbINKy K TUNy
o OnpepeneHmne BO3MOXXHOCTWN NpUBEOEHUSA

iISAssignableFrom(class) — knacca
iIsinstance(object) — obbekTa
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YUacTtb 2

CTpyKTypa Knacca



NMHdopMmaLma o uneHe Krnacca

e /IHTEpPpEnc Member

e MeToObl

getDeclaringClass() — knacc, B KOTOpOM
onpeaerneH

getName() — umsa uneHa
getModifiers() — mogmndgoumnkaTopsl
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Moaoudunkatophbl

e Knacc Modifiers

KoHcTaHTa MeTon Mopudukartop
ABSTRACT ISAbstract abstract
FINAL IsFinal final
INTERFACE IsInterface interface
NATIVE ISNative native
PRIVATE IsPrivate private
PROTECTED IsProtected protected
PUBLIC iIsPublic public
STATIC isStatic static
STRICT IsStrict strictfp
SYNHRONIZED IsSSynhronized synhronized
TRANSIENT IsTransient transient
VOLATILE iIsVolatile volatile
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o OTKpbITbIE
getFields() — Bce nons
getField(name) — KOHKpPEeTHOE norsie
e Bce
getDeclaredFields() — Bce nons
getDeclaredField(name) — KOHKpeTHOE rnorse
o llcknioveHuns
NoSuchFieldException
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CBoucTBa noneu

e Knacc Field
e VIHopmauunga
getName() — nmsa nonga
getType() — TMn 3Ha4YeHUs
e UTeHue 3HavyeHus
get(object) — ccbinku
get*(object) — 3Ha4YeHUa NPUMUTUBHOIO TUNA
e 3anncb 3Ha4YeHUs

set(object, value) — ccbinku

set*(object, value) — 3Ha4YeHUsa MPUMUTUBHOIO
TMna
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MeToAbl

o OTKpbITbIE
getMethods() — Bce meToabl

getMethod(name, Class... parameters) —
KOHKPETHbLIN MeToq

e Bce
getDeclaredMethods() — Bce meToab!

getDeclaredMethod(name , Class... parameters)
— KOHKPETHbIN MeToA

e llcknioveHuns
NoSuchMethodException
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CBoucTtBa MeToOB

e Knacc Method

o CurHaTypa metoga
getName() — umga metoaa
getParameterTypes() — napameTpbl MeTOoaa

o [lpyraga nHgopmauyus
getExceptionTypes() — BOBMOXHbl€ UCKITIOYEHUS
getReturnType() — Trn Bo3BpaLLaeMOro 3Ha4yeHus
e BbI30B meToOa

invoke(Object object, Object ...args) — BbI3BaTb
METO[ C YKa3aHHbIMU apryMmeHTamu
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KoOHCTpYKTOpPbI

o OTKpbITbIE
getConstructor() — Bce KOHCTPYKTOPBI

getConstructor(Class... parameters) —
KOHKPETHbIN KOHCTPYKTOP

e Bce
getDeclaredConstructor() — Bce KOHCTPYKTOp®I

getDeclaredConstructor(name , Class...
parameters) — KOHKPETHbIN KOHCTPYKTOP

e llcknioveHuns
NoSuchMethodException
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CBonCTBa KOHCTPYKTOPOB

e Knacc Constructor

e VIHOpMaLUA O KOHCTPYKTOpPE
getParameterTypes() — napameTpbl KOHCTPYKTOpPA
getExceptionTypes() — BOBMOXHbl€ UCKITHOYEHUS

e Co3gaHue obbekTa

newlnstance(Object ... args) — cosgaTtb HOBbI
00beKT

class.newlnstance() — co3gaTb HOBbIV OOBLEKT
NCMNONb3ys KOHCTPYKTOP MO YMOMYaHUIO
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Knaccbl  nHTepdeuncol

o OTKpbITbIE
getClasses() — Bce knaccbl n UHTEPAENCHI

e Bce

getDeclaredClasses() — Bce knaccobl u
NHTEP(ENCHI
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[JocTyn K 3aKpbITbIM YJfieHam

o [10 ymMOn4aHuo OOCTYN K 3aKPbITbIM YNeHam
sanpeuleH [ lllegalAccessException
o Bce uneHbl extends AccessibleObject

setAccessible(boolean) — 3anpocuTb OOCTYM
iISAccessible() — npoBepuTb OOCTYN
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[lpumMep: NUCTUHT KNacca

Class c = ArrayList.class;
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);

}
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[lpumep: co3gaHue aksemnnapa

// Tlony4eHune Kkrnacca

Class clazz = Integer.class;

// Tlony4yeHne KOHCTpYKTOpa

Constructor ¢ = clazz.getConstructor(int.class);
// Co3oaHune aKk3emnnspa

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

/[ TlpoBepka

System.out.printin(i);
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YacTtb 3

Maccusbi



e Knacc Array

e Co30aHMe maccuBa 3agaHHOro Tuna
newlnstance(Class, length) — nMHenHoro
newlnstance(Class, dimsl[]) — “kybuyeckoro”

e YTeHne 3HayeHna U3 maccusa

get(array, index) — ccbInku

get*(array, index) — 3Ha4eHUa NPUMUTUBHOIO TUNA
e 3anucb 3Ha4YEeHMNS B MaccuB

set(array, index, value) — ccblfku

set*(array, index , value) — 3Ha4yeHus
NPUMUTUBHOIO TUNAa
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MaccuBbl KakK TUnbl

e /IMa TMNa maccuBa
[MMA_Tuna_anemeHTa
e MeToabl

iISArray() — aBnaeTcd 1M MaccuBoM
getComponentType() — TMn anemeHTa maccmnsea
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MmeHa ans tTvnosB

e VIMeHa KnaccoB TUMOB B Maccuee
KOOUPYHOTCS cneunanbHbIM 0b0pa3om

class Lclass;
boolean
byte
char
double
float

Int

long
short

N — MO O W N
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UacTtb 4

3arpy34uMKu KrnaccoB



3arpy34MKu KnaccosB

o [lo3BONAIOT 3arpyxatb U onNnpeaensaTb HOBbIE
Knaccsbl

e Knacc ClassLoader

e MeToObl

loadClass(name, resolve?) — 3arpy»aeTt Krnacc rno
NMEHMU

findLoadedClass(name) — HanTK yxe
3arpy>XeHHbIN Knacc

resolveClass(class) — 3arpyxaet 6ubnumoteku
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IepeBo 3arpy34nkoB

o 3arpy3unkm obpasytoT 4epeBO

o 3arpys3qmku B pasHbiX BETBAX MOTYT 3arpy3unTb
pa3Hbl€ KNaccbl C OOAHUM MOMHbLIM UMEHEM

System
ClassLoader
ClassLoader 1 ClassLoader 2 ClassLoader 3
ClassLoader 3.1 ClassLoader 3.2
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[lononHuTenbHbIe BO3MOXHOCTW

e [lonyyeHuna pogutengd
getParent()

e 3arpyska pecypcos

URL getResouce(String name) — onpegenexHmne
MECTOIOJSIOXEHNS pecypca No NUMEHN

getResouceAsStream(String name) — yteHue
pecypca Nno MMeHwu
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3arpy34ymku 1 Krnacchbil

e [lonyyeHune 3arpysyuka
getClassLoader() — kTo 3arpy3un knacc

Thread.getContextClassLoader() — KOHTEKCTHbIW
3arpys4ymk

o "Tlpamasa” 3arpyska knacca
Class.forName(name)
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Peanusauuu 3arpy34ymkoB

e Knacc URLClassLoader

3arpy»aerT Kfaccbl U3 HECKOSIbKMX MECT,
3agaHHbIX URL
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[lpumep: 3arpys3kKa Knacca

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"});
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YUacTtb 5

Proxy



e MexaHun3m, No3BONAKLLNN cOo30aBaTb
dOUKTUBHbIE KMnacchbl, peanusyrLine
Tpebyemble MHTEPJENCHI

e Knacc Proxy
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Knacc InvocationHandler

e EMYy OenernpyroTca Bbl30BbIl, COBEPLLUEHHbIE
onsa Proxy

e MeToObl

iInvoke(ODbject proxy, Method, Object[] args) —
yBeOOMJIISET O BbI30BE METOAA
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MeToabl Proxy

o Co3paHue aksemnnsapa Proxy

newProxylnstance(ClassLoader, Class]]
Interfaces, InvocationHandler)

e [lonyyeHne knacca Proxy
getProxyClass(ClassLoader, Class[] interfaces)

e [IpoBepka Kknacca
IsSProxyClass(Class)
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NMpumep: npodhannep (1)

e Knacc
public class Profiler implements InvocationHandler {
/[l Ok3emnnap Proxy
private final Object instance;
// PeanbHasi peanusauyusi
private final Object impl;
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NMpumep: npodhannep (2)

o KOHCTpPYKTOP
public Profiler(Class][] i8s, Object impl) {

this.impl = impl;
iInstance = Proxy.newProxylnstance(null,
18s, this);

}
o Co3gaHune ak3emnnapa
public Object getinstance() {
return instance;
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NMpumep: npodhaunnep (3)

e OcHOBHOU MeTOa
public Object invoke(
Obiject proxy, Method method, Object[] args

) throws lllegalAccessException,
InvocationTargetException

{
System.out.printin("Calling " + method +
"on" + impl);
return method.invoke(impl, args);

J
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NMpumep: npodhannep (4)

o [lpnmeHeHne
public static void main(String[] args) {
Integer i1 = new Integer(3);
Profiler profiler = new Profiler(
new Class[l[{Comparable.class}, i1);
Comparable i2 =
(Comparable) profiler.getinstance();
System.out.printin(i2.compareTo(i1));

J
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YacTb 6

3akKkn4yeHue



o Reflection nossonser
AHannanpoBaTtb Knacchkl No BpeMsa UCMOSTHEHUSA
3arpyaTtb Kraccbl N0 UMEHMU
Cos3gaBaTb 9K3eMNMsipbl KIaccoB NO UMEHU
BbI3biBaTb METOA, KNAcCoB MO MMEHU
OnepupoBaTb 3Ha4YEHUAMW NOMEN MO UMEHMN

Co3paBaTtb 1 onepupoBaTb C MaccMBamm No TUNY
anemMeHTa

Cos3pgaBaTtb proxy ans MHTepdencos
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CcCbINKn

o Reflection (Guide) //

o Reflection APl Code Samples //

e Using Java Reflection //

o The Reflection API (tutorial) //
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