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public class LoaderDemo {

public static String a ="aaa";

public static void main(String[] args) throws ClassNotFoundException {
// RFH*Z AppClassLoader <- ExtClassLoader <- BootStrap Classloader
ClassLoader cll = LoaderDemo.class.getClassLoader();
System.out.println("cll > " + cll);
System.out.println("parent of cll > " + cll.getParent());
// BootStrap ClassloaderHC++FF 4%, RIVMEMNH—E7D, KEARREIAVAZE,
System.out.println("grant parent of cll > " + cll.getParent().getParent());
// String, IntEFEEMEMHBootStrap ClassloaderflE.,
ClassLoader cl2 = String.class.getClassLoader();
System.out.println("cl2 > " + cl2);
System.out.println(cll.loadClass("java.util.List").getClass().getClassLoader());

// javalgL P LB IEN-verbose:class -verbose:gc SEERENRTFTENLSEIEIE R



// XESHFEET sun.misc.Launcher ES

// BootStrap Classloader, fN&;java®ffizs,

System.out.println("BootStrap ClassLoaderNEHZR: " +
System.getProperty("sun.boot.class.path"));

// Extention Classloader MI&EH—LLEY EZE., FEE-D java.ext.dirsBITIEEBRZ

System.out.println("Extention ClassLoaderfI#FHBF: " +
System.getProperty("java.ext.dirs"));

// BAppClassLoader JN&{CLASSPATH, }"_Fﬁ—FE’]Jar@, A@d-D java.class.pathBITIEEBR

System.out.println("AppClassLoaderfl&EBE%: '
System.getProperty("java.class.path"));

}
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protected Class<?> loadClass(String name, boolean resolve)

throws ClassNotFoundException

synchronized (getClassLoadingLock(name)) {
// BYENBESMINBIELE—NER, REEFPEFERRBEMET
Class<?> c¢ = findLoadedClass(name);
if (¢ == null) {
//REMEE, MENFERIK, HREMEBIZHITME.

long t0 = System.nanoTime();



try {
if (parent != null) {

c = parent.loadClass(name, false);
} else {
c = findBootstrapClassOrNull (name) ;

}
} catch (ClassNotFoundException e) {

}

if (¢ == null) {
long tl = System.nanoTime();
/1 REMEBEKBMET, MEITHETclassSXHEMEL,

c = findClass(name);

sun.misc.PerfCounter.getParentDelegationTime().addTime(tl - t0);
sun.misc.PerfCounter.getFindClassTime () .addElapsedTimeFrom(tl);

sun.misc.PerfCounter.getFindClasses().increment();

}

/1 Z—EEMENEE RN ELinking®D, DRAKIE. HE, BR=7T5%.
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if (resolve) {

resolveClass(c);

}

return c;
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private ProtectionDomain preDefineClass(String name,

ProtectionDomain pd)

if (!checkName (name))

throw new NoClassDefFoundError("IllegalName:
/1 RAVFIMEAROZE
if ((name != null) && name.startsWith("java.")) {

+ name);

throw new SecurityException
("Prohibited package name: " +

name.substring (0, name.lastIndexOf('.')));



}
if (pd == null) {

pd = defaultDomain;
}

if (name != null) checkCerts(name, pd.getCodeSource());
return pd;

}
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class Apple{

static Apple apple = new Apple(1l0);

static double price = 20.00;
double totalpay;

public Apple (double discount) {
System.out.println("===="+price);



totalpay = price - discount;

}
public class PriceTest01l {
public static void main(String[] args) {

System.out.println(Apple.apple.totalpay);

BFTEHENERZE-10, MAR10, RBRRARRER, AMTAR? MERNZTHFIEMIRE,
HepApple.appleihla) TENFESRE, RMARNYNRML, BINE-) 5%-) a1

HAmainAERATHIEREAT, priceRiRBIAMLTM, LTHEEMEBRESHNE, EENRIME, XRTIER
HpricefE0, FAMEZITENLERMNERZ-10 MAZ 10,

BE R W LERITENL IEE/I100E?
EEETNEEER MO FS3IBMNERSIR. XM MRS T 8#ENF,

MRALFBE-EFSEM, 5IRT S5 —1BE, BAENEHTHRMLHNERRER, BAAMBXMTEEZEY
tatt, IVMARINEATIBIX M ML EMRIbE, FIXES, FAZKH, REEfIE—MTIERMILASIAE, 8@
B, XT3SIMMMANSSIA. MIAARMBRETANBME, VMERMBERXMI S5 AEEMmiE@BER
REYAFIbIE, X5 AMIRNEZSIA.

BZaf: AHftatEClassLoaderfdiXMoadClassHiEH, resloveS R EE(E Malse, MAiL{Etrue?

—. —THREMEAN S FIEE

WEER: REU—T0ARS, 8 TRAFEEMTEARNIE.

public class OADemol {
public static void main(String[] args) throws InterruptedException {
Double salary = 15000.00;
Double money = 0.00;
/1 BB
while (true) {
try {
money = calSalary(salary);
System.out.println("3frE|FMoney:" + money);
}catch(Exception e) {
System.out.println("MBHMEE : "+e.getMessage());
}
Thread.sleep(5000);

private static Double calSalary(Double salary) {
SalaryCaler caler = new SalaryCaler();

return caler.cal(salary);
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public class SalaryCaler {
public Double cal(Double salary) {

return salary;
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public class SalaryCaler {
public Double cal(Double salary) {

return salary*1.4;
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public class OADemo2 {
public static void main(String[] args) throws Exception {
Double salary = 15000.00;
Double money = 0.00;

URL jarPath = new
URL("file:/Users/roykingw/DevCode/ClassLoadDemo/out/artifacts/SalaryCaler jar/SalaryCaler.
jar");

URLClassLoader urlClassLoader = new URLClassLoader(new URL[] {jarPath});

/1 RS HIRTS
while (true) {

try {
money = calSalary(salary,urlClassLoader);

System.out.println("SEfr%EI|F Money:" + money);
}catch(Exception e) {

e.printStackTrace();

System.out.println("IMELIMFEE @ "+e.getMessage());

}
Thread.sleep(5000);



private static Double calSalary(Double salary,ClassLoader classloader) throws
Exception {
Class<?> clazz = classloader.loadClass("com.roy.oa.SalaryCaler");
if(null != clazz) {
Object object = clazz.newInstance();
return (Double)clazz.getMethod("cal", Double.class).invoke(object, salary);

}

return -1.00;
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public class SalaryClassLoader extends SecureClassLoader {
private String classPath;
public SalaryClassLoader(String classPath) {
this.classPath = classPath;



@override
protected Class<?> findClass(String fullClassName) throws ClassNotFoundException {
/ /B .myclass X
String filePath = this.classPath + fullClassName.replace(".

"

"/").concat(".myclass");

int code;
try {
FileInputStream fis = new FileInputStream(filePath);
// fis.read();
ByteArrayOutputStream bos = new ByteArrayOutputStream();
try {
while ((code = fis.read()) != -1) {
bos.write(code);
}
} catch (IOException e) {
e.printStackTrace();
}
/ /¥ .myclass XN #HFIATIEEIANTF
byte[] data = bos.toByteArray();
bos.close();
//V8FdefineClasshik, B HABIMARNLKR—TIvmRRIE,
return defineClass(fullClassName, data, 0, data.length);
} catch (Exception e) {
e.printStackTrace();

}

return null;
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public class OADemo3 {
public static void main(String[] args) throws Exception {
Double salary = 15000.00;
Double money = 0.00;
SalaryClassLoader salaryClassLoader = new
SalaryClassLoader (" /Users/roykingw/DevCode/ClassLoadDemo/out/production/SalaryCaler/");

/1 EREHARTS
while (true) {
try {
money = calSalary(salary,salaryClassLoader);
System.out.println( "3EfnZ|FMoney:" + money);
}catch(Exception e) {
System.out.println("IEHIMEE : "+e.getMessage());
System.exit(-1);
}
Thread.sleep(5000);



private static Double calSalary(Double salary,ClassLoader classloader) throws
Exception {
Class<?> clazz = classloader.loadClass("com.roy.oa.SalaryCaler");
if(null != clazz) {
Object object = clazz.newInstance();
return (Double)clazz.getMethod('"cal", Double.class).invoke(object, salary);

}

return -1.00;
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public class FileTransferTest {
public static void main(String[] args) throws Exception {
FileInputStream fis = new
FileInputStream("/Users/roykingw/DevCode/ClassLoadDemo/out/production/SalaryCaler/com/roy/

oa/SalaryCaler.class");

File targetFile = new
File("/Users/roykingw/DevCode/ClassLoadDemo/out/production/SalaryCaler/com/roy/oa/SalaryCa
ler.myclass");

if(targetFile.exists()) {

targetFile.delete();

}
FileOutputStream fos = new FileOutputStream(targetFile);

int code = 0;

/1 TEEXMHZE], FBE—MRAERXMNL
fos.write(1l);

while((code = fis.read())!= -1 ) {

fos.write(code);

}

fis.close();

fos.close();
System.out.println("XHERTTH");
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public class SalaryJARLoader extends SecureClassLoader {

private String jarFile;

public SalaryJARLoader (String jarFile) {

this.jarFile = jarFile;

@Override
protected Class<?> findClass(String fullClassName) throws ClassNotFoundException {
String classFilepath = fullClassName.replace('.', '/').concat(".class");
System.out.println("EHMNEZE: "+classFilepath);
int code;
try {
// ihlEljar@furl
URL jarURL = new URL("jar:file:" + jarFile + "!/" + classFilepath);
// InputStream is = jarURL.openStream();
URLConnection urlConnection = jarURL.openConnection();
// MEREF TARBLERERF LM jar B TTEEFIIER
urlConnection.setUseCaches(false);
InputStream is = urlConnection.getInputStream();
ByteArrayOutputStream bos = new ByteArrayOutputStream();
while ((code = is.read()) != -1) {
bos.write(code);
}
byte[] data = bos.toByteArray();
is.close();
bos.close();
return defineClass(fullClassName, data, 0, data.length);
} catch (Exception e) {
e.printStackTrace();
System.out.println("MEHLIMEE : "+e.getMessage());
throw new ClassNotFoundException(e.getMessage());

// return null;
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public class OADemo5 {
public static void main(String[] args) throws Exception {
Double salary = 15000.00;
Double money = 0.00;

/ I EBMBHIRTS
while (true) {
try {
money = calSalary(salary);
System.out.println("3LfnZ|FMoney:" + money);
}catch(Exception e) {
System.out.println("IMELIMFEE @ "+e.getMessage());
}
Thread.sleep(5000);

private static Double calSalary(Double salary) throws Exception {
SalaryJARLoader salaryClassLoader = new
SalaryJARLoader ("/Users/roykingw/lib/SalaryCaler.jar");
System.out.println(salaryClassLoader.getParent());
Class<?> clazz = salaryClassLoader.loadClass("com.roy.oa.SalaryCaler");
if (null != clazz) {

Object object = clazz.newInstance();

return (Double)clazz.getMethod("cal", Double.class).invoke(object, salary);
}

return -1.00;
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public class SalaryJARLoader6 extends SecureClassLoader {

private String jarFile;

public SalaryJARLoader6 (String jarFile) ({
this.jarFile = jarFile;

}

@override
public Class<?> loadClass(String name,boolean resolve) throws ClassNotFoundException {
//MAC FEABIINE object 2, HIMiHHAVEIM. windows FMIEE&H AR,
// if (name.startsWith("com.roy")) {
// return this.findClass(name);
// }else {

// return super.loadClass(name);



// }

// BREZIRNHIRIIR, FT2FEMBSIPME, MBRNBEREMEBZEFINE.
Class<?> ¢ = null;
synchronized (getClassLoadingLock(name)) {
c = findLoadedClass (name);
if(c == null){
c = findClass(name);
if(c == null){
c = super.loadClass(name,resolve);

}

return c;

@Override
protected Class<?> findClass(String fullClassName) throws ClassNotFoundException {
String classFilepath = fullClassName.replace('.', '/').concat(".class");
System.out.println("EHMMEZE: "+classFilepath);
int code;
try {
// ihlEljar@fJurl
URL jarURL = new URL("jar:file:" + jarFile + "!/" + classFilepath);
URLConnection urlConnection = jarURL.openConnection();
urlConnection.setUseCaches(false);
InputStream is = urlConnection.getInputStream();
// InputStream is = jarURL.openStream();
ByteArrayOutputStream bos = new ByteArrayOutputStream();
while ((code = is.read()) != -1) {
bos.write(code);
}
byte[] data = bos.toByteArray():;
is.close();
bos.close();
return defineClass(fullClassName, data, 0, data.length);
} catch (Exception e) {

// e.printStackTrace();

//HRIEMBRFLEMER, MESBINFERIK, KERMBBEMNE
// System.out.println("MIFHLMEE @ "+e.getMessage());
// throw new ClassNotFoundException(e.getMessage());

return null;
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public class SPITest {
public static void main(String[] args) {
List<String> names =
SpringFactoriesLoader.loadFactoryNames (ApplicationContextInitializer.class, null);

names.forEach(System.out::println);

System.out.println(" "8
List<ApplicationContextInitializer> applicationContextInitializers =
SpringFactoriesLoader.loadFactories (ApplicationContextInitializer.class, null);

applicationContextInitializers.forEach(System.out::println);

X B BAIAPIEF MREIXAUMTS, loadFacotries5iAR — TS MM EEE—NClassLoaderx %R, {EZ03MA
Znulli#E, ihthgesbiE, (ER AT A—EEEZ— 1 ClassLoaderRIE? HEREAPIZHERX TSRS EL
13?2 RtARXARMM? BLTENRGIFITFEBLIF—RRET.
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. ERRMEZETEARARES?
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T RBHRBHTHIATE
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public class OADemo7 {
public static void main(String[] args) throws Exception {
Double salary = 15000.00;
Double money = 0.00;

/1 EARENARTS

while (true) {
SalaryCaler caler = new SalaryCaler();
System.out.println("ii%Z|FMoney:" + caler.cal(salary));

SalaryJARLoader6 salaryJARLoader = new
SalaryJARLoader6 (" /Users/roykingw/lib/SalaryCaler.jar");
Class<?> clazz = salaryJARLoader.loadClass("com.roy.oa.SalaryCaler");
Object obj = clazz.newInstance();
// B RS HITIRIE, BI2BEEN,
money=(Double)clazz.getMethod("cal", Double.class).invoke(obj, salary);
System.out.println("3frE|FMoney:" + money);

// RESRFRIR, BEARERATRELRIE?
SalaryCaler caler2 = (SalaryCaler)obj;

money = caler2.cal(salary);

System.out.println("==s==s========");
Thread.sleep(5000);

private static Double calSalary(Double salary) throws Exception {
SalaryJARLoader6 salaryClassLoader = new
SalaryJARLoader6 (" /Users/roykingw/lib/SalaryCaler.jar");
Class<?> clazz = salaryClassLoader.loadClass("com.roy.oa.SalaryCaler");
// System.out.println(clazz.getClassLoader());
// System.out.println(clazz.getClassLoader().getParent());
if(null != clazz) {

Object object = clazz.newInstance();



return (Double)clazz.getMethod('"cal", Double.class).invoke(object, salary);

}

return -1.00;

ERREY, NLRER, XEETHREER, REFH—TEARRALENEE:

Exception in thread "main" java.lang.ClassCastException: com.roy.oa.SalaryCaler cannot be

cast to com.roy.oa.SalaryCaler

Bl BARERRMAE. BREIRISE?
Bt A EREBRERIX T AN REHHIE? XA, JDKERMHEAISPH BALFIFAREFSIANRE T,

JDKERME T —FhSPIT EANGI, HiZOZE X ZEHIAPI ServiceLoader.load(SalaryCalService.class)
AINERFE—MEONEIEME, NARFEN, BRRE—EEXY. XTREXGHEENT
${classpath}/META-INF/servicesXTEEMNE R T. RAEXHBREAEONEEZ, MXHNRABTUE—1TR
T—TEUENTESE,
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MIXPNARE = RIRAISPIALGI, HLfEMBASIIMA, tEEANT ClassLoader,

public static <S> ServiceLoader<S> load(Class<S> service) {
ClassLoader cl = Thread.currentThread().getContextClassLoader();

return ServiceLoader.load(service, cl);

FRIA, BAVRIAARBRAR, EX—1H—0E0, MEXERFREIEEENZRONTRSTINEME.
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public class OADemo8 {
public static void main(String[] args) throws Exception {
Double salary = 15000.00;

//{EF salaryJARLoader6, FIFEETE oADemo HRAN SPI HIEE N
while (true) {
SalaryJARLoader6 salaryJARLoader = new
SalaryJARLoader6 (" /Users/roykingw/lib/SalaryCaler.jar");
SalaryCalService salaryService = getSalaryService(salaryJARLoader);

System.out.println("Ni1%Z|FMoney:" + salaryService.cal(salary));

SalaryJARLoader6 salaryJARLoader2 = new
SalaryJARLoader6 (" /Users/roykingw/lib2/SalaryCaler.jar");

SalaryCalService salaryService2 = getSalaryService(salaryJARLoader2);



System.out.println("SEfrZ|FMoney:" + salaryService2.cal(salary));

SalaryCalService salaryService3 = getSalaryService(null);
System.out.println("OARZAITENMoney:" + salaryService3.cal(salary));

Thread.sleep(5000);

}

private static SalaryCalService getSalaryService(ClassLoader classloader) {

ServiceLoader<SalaryCalService> services;

if(null == classloader){
services = ServiceLoader.load(SalaryCalService.class);

telse{
ClassLoader cl = Thread.currentThread().getContextClassLoader();
Thread.currentThread().setContextClassLoader(classloader);
services = ServicelLoader.load(SalaryCalService.class);

Thread.currentThread() .setContextClassLoader(cl);

}

SalaryCalService service = null;

if(null != services){
/I XBRFEZSPIMFHEIRIE—TLIE
Iterator<SalaryCalService> iterator = services.iterator();
if (iterator.hasNext()){

service = iterator.next();

}

return service;
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