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1. JDK A EFRENGE A

HF{ER “sun.misc.Unsafe’ 1E32/AHLEXNDS, BFHNHEXMESENE
B, Java BEFIFF sun.misc.Unsafe’ B9iplal, MiXFtEHIIMIRES

£ Javal7 (RIS E) FREX Unsafe MRV IEU T

import sun.misc.Unsafe;

// 3XBXUnsafe3L{l

Field theUnsafe = Unsafe.class.getDeclaredField(”theUnsafe”);
theUnsafe.setAccessible(true);

Unsafe unsafe = (Unsafe) theUnsafe.get(null);

IE'® JDK RIERE “setAccessible’ @SR EH, A IIDKIFERET
‘sun.misc” 45 "EVERYONE_MODULE’, XErIUIEFEIE1T



2. BT, ‘setAccessible’

REFAE%N, “setAccessible” MIRKINT, BHNE
‘java.lang.reflect.AccessibleObject#override %, {EEHFREIFEFE
E%, #a22id ‘jdk.internal.reflect.ReflectionitfilterFields' iTiE, RiEiw

, “AccessibleObject FR7ET EiEH L
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M sun.misc.Unsafe’ (818538 7 7£ jdk.internal.misc.Unsafe {3 {R B3 A4
‘objectFieldOffset(Class<?> ¢, String name)'##[0, REBT7T
‘objectFieldOffset(Field f)°, FRAEMFEEERIENE, FHRRET

ittt ¥ZE override ittt {RFZ

BE N TEE Field W& (REIFRENFieldEf =12 N1— 1 #Field) , — %
B “setAccessible(true)’, — Mg & “setAccessible(false)’ ZAGE T
‘Unsafe’ B EENZXIRIIAF, BEINLELA—=F0E8D, BIMESEET
‘override FERIINTZREZ, MEMFRPREFENAFRESEHE—HFN

private static final int overrideOffset;
public static final Unsafe UNSAFE;

static {
/*
* B R 53KEX Unsafe Zffl, XEJDKEERBRIER AR
* J&@)T Unsafe setAccessible H Field 1 5k setAccessible B Field &F—
XEEZREX override FERHIAF TS (FERIRBEME FREFPEE)
*/5511 override {®%%, BNRIGIXPRIRIEIZTTIREFRE setAccessible
*
try {
Field accessible = Unsafe.class.getDeclaredField(”theUnsafe”);
Field notAccessible = Unsafe.class.getDeclaredField(”theUnsafe”);
accessible.setAccessible(true);
notAccessible.setAccessible(false);



Unsafe unsafe = (Unsafe) accessible.get(null);
// override fi/REIFTi{RIEE., Ejaval7hixE 12
inti =0;
while (unsafe.getBoolean(accessible, i) ==
unsafe.getBoolean(notAccessible, i) {i++;}
overrideOffset = i;
UNSAFE = unsafe;
} catch (Throwable e) {
throw Throws.sneakyThrows(e);
}
}

import lombok.experimental.UtilityClass;

/**
*ﬁﬁﬁﬁ!ﬁlﬂ&ﬁ[%ﬁ, FERAXE (—Java ZBUERLZ, FRZEMMIE
I:I}ﬁrl')) RE—E&
*
@UtilityClass
public class Throws {

@SuppressWarnings(”unchecked”)

public static <T extends Throwable> RuntimeException
sneakyThrows(Throwable throwable) throws T {

throw (T) throwable;

}

}

RREAFR PRI BAII{EER " AccessibleObject 1§ setAccessible’ 7!

@SuppressWarnings({”deprecation”, ”UnusedReturnValue”})
static <T extends AccessibleObject> T setAccessible(T object) {

if (object == null) {

return null;

}

if (object.isAccessible()) {

} return object;

UNSAFE.putBoolean(object, overrideOffset, true);

return object;



3. 'LookUp" 5 *MethodHandle", itREtEHFHIEA

‘Reflection#tfilterFields'. “Reflection#filterMethods" 11/)571(‘:‘3?]:\@, =
REI T BER S EUJDKW“B—T—ExTilfT BRNBESZITIE

### ¥1E "Lookup®

AT RIVLENE, ENESHE, RIFEBAENRELAAMEET
‘MehodHandle®, 7 7 3REXJDKAEREY MehodHandle 3%, HITZTE—1
T%'*XIZEE’\]‘MethodHandles.Lookup‘iﬂ%

private static final MethodHandle newlLookUp;

static {
//n?inspection SpellCheckinginspection
try
// @i §13KEY MethodHandles.Lookup B9#3iE /5%
Constructor<MethodHandles.Lookup> constructor =
MethodHandles.Lookup.class.getDeclaredConstructor(Class.class, Class.
class, int.class);
setAccessible(constructor);
// FEWI1&E 53509 MethodHandle , MethodHandle R EFREXRTH&EE Y

// setAccessible Zf5 unreflect FBIEEMNIR, = lookup 1JA]
newlLookUp =
MethodHandles.lookup().unreflectConstructor(constructor);
} catch (Throwable e) {
throw Throws.sneakyThrows(e);

}

PR

}

%gﬁélassValue 217458 Class 35| SR, BALL Class TLiAEE S
ERILY
private static final ClassValue<MethodHandles.Lookup> LOOKUP = new
ClassValue<>() {

@Override

@SneakyThrows



protected MethodHandles.Lookup computeValue(Class<?> type) {
return (MethodHandles.Lookup) newLookUp.invokeExact(type,
(Class<?>) null, /* Lookup. TRUSTED*/-1);
}

|5

// =R LOOKUP
static final MethodHandles.Lookup IMPL_LOOKUP =
LOOKUP.get(Object.class);

/**
* iij)'(#ﬂﬁ FEE XN RS INE MethodHandles.Lookup &

@SneakyThrows

static MethodHandles.Lookup getLookUp(Class<?> lookupClass) {
return LOOKUP.get(lookupClass);

}

#it# SREVER RN EERFERIA A

‘MethodHandle® i&3iT “invokeExact’ A ERIRtLERRBTEREERR=IZN

private static final MethodHandle getDeclaredMethodsO;
private static final MethodHandle getDeclaredFieldsO;
private static final MethodHandle forNameO;

static {
try {
getDeclaredMethods0O = IMPL_LOOKUP.findSpecial(Class.class,
”’getDeclaredMethods0”,
MethodType.methodType(Method[].class, boolean.class),
Class.class);
getDeclaredFieldsO = IMPL_LOOKUP.findSpecial(Class.class,
?getDeclaredFields0”,
MethodType.methodType(Field[].class, boolean.class),
Class.class);
forNameO = IMPL_LOOKUP.findStatic(Class.class, ”forName0”,
MethodType.methodType(Class.class, String.class,
boolean.class, ClassLoader.class, Class.class));
} catch (Throwable e) {
throw Throws.sneakyThrows(e);

}



}

@SneakyThrows
static Method[] getDeclaredMethods(Class<?> clazz) {

return (Method[]) getDeclaredMethodsO0.invokeExact(clazz, false);
}

@SneakyThrows
static Field[] getDeclaredFields(Class<?> clazz) {
return (Field[]) getDeclaredFieldsO.invokeExact(clazz, false);

@SneakyThrows
@SuppressWarnings(”unchecked”)
static <T> Class<T> getClassByName(String className, boolean
initialize, ClassLoader classLoader, Class<?> caller) {

return (Class<T>) forNameO.invokeExact(className, initialize,
classLoader, caller);

}

ZIE, BAGH T Javal7 sa33 R REFAIFNE, (BE3TJDKAERRAIERE
SERMEMEHTINE, RHNIFEMEER --add-opens’

4. Field 5 Method B9SCAHT A

*E: WITRBSIE $Unsafe” HABIE LRSI, FBFiA*

### “JFields” TH, ZHIRBEEEFER

R R/ EER ]

import lombok.SneakyThrows;
import lombok.experimental.UtilityClass;

import java.lang.invoke.MethodHandle;
import java.lang.invoke.MethodHandles;
import java.lang.invoke.MethodType;
import java.lang.invoke.VarHandle;
import java.lang.reflect.Field;



import java.lang.reflect.Modifier;

import java.util.Arrays;

import java.util.Collections;

import java.util.List;

import java.util.Map;

import java.util.concurrent.ConcurrentHashMap;

/**
* @author muyuanjin
*/@since 2024/5/13
*
@UtilityClass
public class JFields {
public static Field getField(Class<?> clazz, String name) {
return getFieldinfo(clazz, name).field;

}

public static VarHandle getVarHandle(Class<?> clazz, String name) {
return getFieldinfo(clazz, name).varHandle;

}

public static Fieldinfo getFieldinfo(Class<?> clazz, String name) {
return FIELDS.get(clazz).computelfAbsent(name, key —>
searchFields(DECLARED_FIELDS.get(clazz), key));
}

public static List<Field> getFields(Class<?> clazz) {
return
Collections.unmodifiableList(Arrays.asList(DECLARED_FIELDS.get(clazz))

);
}

@SneakyThrows
@SuppressWarnings(”unchecked”)
public static <T> T getValue(Object target, String name) {
FieldIinfo fieldValue = getFieldinfo(target.getClass(), name);
if ((fieldValue.isVolatile) {
return (T) fieldValue.varHandle.get(target);

return (T) fieldValue.varHandle.getVolatile(target);
}

public static void setValue(Object target, String name, Object value) {
Fieldinfo fieldValue = getFieldinfo(target.getClass(), name);
if (IfieldValue.isVolatile) {
: fieldValue.varHandle.set(target, value);

fieldValue.varHandle.setVolatile(target, value);



}

@SneakyThrows
@SuppressWarnings(”unchecked”)
public static <T> T getStaticValue(Class<?> clazz, String name) {
FieldInfo fieldValue = getFieldinfo(clazz, name);
if (fieldValue.isVolatile) {
return (T) fieldValue.varHandle.get();

return (T) fieldValue.varHandle.getVolatile();
}

public static void setStaticValue(Class<?> clazz, String name, Object
value) {

FieldIinfo fieldValue = getFieldinfo(clazz, name);
if ((fieldValue.isVolatile) {

fieldValue.varHandle.set(value);
}

fieldValue.varHandle.setVolatile(value);

}

@SneakyThrows
private static FieldInfo searchFields(Field[] fields, String name) {
if (fields.length != 0) {

Class<?> declaringClass = fields[0].getDeclaringClass();
for (Field field : fields) {

if (field.getName().equals(name)) {
return FieldInfo.of(field);
}

}
}

throw Throws.sneakyThrows(new NoSuchFieldException(name));

}

private static final ClassValue<Map<String, FieldiInfo>> FIELDS = new
ClassValue<>() {

@Override

protected Map<String, Fieldinfo> computeValue(Class<?> type) {
return new ConcurrentHashMap<>();
}

I
private static final MethodHandle copyFields;

static {
try {
copyFields = $Unsafe.IMPL_LOOKUP.findStatic(Class.class,
”copyFields”, MethodType.methodType(Field[].class, Field[].class));



} catch (Throwable e) {
throw Throws.sneakyThrows(e);
}

}

private static final ClassValue<Field[]> DECLARED_FIELDS = new
ClassValue<>() {
@Override
@SneakyThrows
@SuppressWarnings(”ConfusingArgumentToVarargsMethod”)
protected Field[] computeValue(Class<?> type) {
Field[] declaredFields = (Field[])
copyFields.invokeExact($Unsafe.getDeclaredFields(type));
for (Field declaredField : declaredFields) {
: $Unsafe.setAccessible(declaredField);
} return declaredFields;
I8

public record FieldInfo(Field field, VarHandle varHandle, boolean
isVolatile) {
private static final MethodHandle makeFieldHandle;
private static final MethodHandle newMemberName;
private static final MethodHandle getFieldType;

static {
try {

ClassLoader loader = FieldInfo.class.getClassLoader() == null
? ClassLoader.getSystemClassLoader() :
Fieldinfo.class.getClassLoader();

Class<Object> varHandlesClass =
$Unsafe.getClassByName(”java.lang.invoke.VarHandles”, true, loader,
MethodHandles.class);

Class<Object> memberNameClass =
$Unsafe.getClassByName(”java.lang.invoke.MemberName”, true, loader,
MethodHandles.class);

makeFieldHandle =
$Unsafe.IMPL_LOOKUP.findStatic(varHandlesClass, "makeFieldHandle”,

MethodType.methodType(VarHandle.class,
memberNameClass, Class.class, Class.class, boolean.class))

.asType(MethodType.methodType(VarHandle.class,
Object.class, Class.class, Class.class, boolean.class));

newMemberName =
$Unsafe.IMPL_LOOKUP.unreflectConstructor(memberNameClass.getCon
structor(Field.class, boolean.class))

.asType(MethodType.methodType(Object.class,
Field.class, boolean.class));



getFieldType =
$Unsafe.IMPL_LOOKUP.findVirtual(memberNameClass, ”getFieldType”,
MethodType.methodType(Class.class))
.asType(MethodType.methodType(Class.class,

Obiject.class));

} catch (Throwable e) {

: throw Throws.sneakyThrows(e);

}

@SneakyThrows
public static FieldInfo of(Field field) {

Class<?> clazz = field.getDeclaringClass();

) Object memberName = newMemberName.invokeExact(field,
false);

// 56T trustedFinal &%

VarHandle handle = (VarHandle)
makeFieldHandle.invokeExact(memberName, clazz, (Class<?>)
getFieldType.invokeExact(memberName), true);

return new FieldInfo(field, handle,
Modif}ier.isVoIatiIe(fieId.getModifiers()));

}
}

###t "UMethods’ T B, EEUARBEERE

*RE R/ TR ]

import lombok.SneakyThrows;
import lombok.experimental.UtilityClass;

import java.lang.invoke.MethodHandle;

import java.lang.reflect.Method;

import java.lang.reflect.Parameter;

import java.util.*;

import java.util.concurrent.ConcurrentHashMap;

/**
* @author muyuanjin
* @since 2024/5/13
*/



@UtilityClass
public class JMethods {

/**

* RN &
*

* @param targetClass BinZk

* @param methodName  /53%%

* @param parameterTypes SEZEH!

* @return A%

*/

public static Method getMethod(Class<?> targetClass, String
methodName, Class<?>... parameterTypes) {

return getMethodValue(targetClass, methodName,

parameterTypes).method;

@SneakyThrows
public static List<Method> getMethods(Class<?> targetClass) {
return
Collections.unmodifiableList(Arrays.asList(DECLARED_METHODS.get(tar
get}CIass)));

/**

: PRIV A TR

* @param targetClass BinZk

* @param methodName /3% %

* @param parameterTypes SEZEH!

*/@return 7 BB

*

public static MethodHandle getMethodHandle(Class<?> targetClass,
String methodName, Class<?>... parameterTypes) {

return getMethodValue(targetClass, methodName,

parameterTypes).methodHandle;

@SneakyThrows
@SuppressWarnings(”unchecked”)
public static <T> T invokeStatic(Class<?> targetClass, String
methodName, Class<?>[] parameterTypes, Object... args) {
return (T) getMethodHandle(targetClass, methodName,
parameterTypes).invokeWithArguments(args);

@SneakyThrows
@SuppressWarnings(”unchecked”)
public static <T> T invokeStatic(Class<?> targetClass, String



methodName, Object... args) {
if (args.length == 0) {
return invokeStatic(targetClass, methodName,
EM PT}Y_C LASS_ARRAY, EMPTY_OBJECT_ARRAY);
return (T) findMethodValue(targetClass, methodName,
args).methodHandle.invokeWithArguments(args);

@SneakyThrows
@SuppressWarnings(”unchecked”)
public static <T> T invoke(Object target, String methodName,
Class<?>[] parameterTypes, Object... args) {
Object[] vars = new Object[args.length + 1];
vars[0] = target;
System.arraycopy(args, 0, vars, 1, args.length);
return (T) getMethodHandle(target.getClass(), methodName,
parameterTypes).invokeWithArguments(vars);

@SneakyThrows
@SuppressWarnings(”unchecked”)
public static <T> T invoke(Object target, String methodName) {
return (T) getMethodHandle(target.getClass(),
methodName).invokeWithArguments(target);

}

@SneakyThrows
@SuppressWarnings(”unchecked”)
public static <T> T invoke(Object target, String methodName,
Class<?> parameterType, Object arg1) {
return (T) getMethodHandle(target.getClass(), methodName,
parameterType).invokeWithArguments(target, arg1);

@SneakyThrows
@SuppressWarnings(”unchecked”)
public static <T> T invoke(Object target, String methodName,
Class<?>[] parameterTypes, Object arg1, Object arg2) {
return (T) getMethodHandle(target.getClass(), methodName,
par}ameterTypes).invokeWithArguments(target, arg1, arg2);

@SneakyThrows
@SuppressWarnings(”unchecked”)
public static <T> T invoke(Object target, String methodName,
Class<?>[] parameterTypes, Object arg1, Object arg2, Object arg3) {
return (T) getMethodHandle(target.getClass(), methodName,



par}ameterTypes).invokeWithArguments(target, arg1, arg2, arg3);

@SneakyThrows
@SuppressWarnings(”unchecked”)
public static <T> T invoke(Object target, String methodName,
Class<?>[] parameterTypes, Object arg1, Object arg2, Object arg3,
Object arg4) {
return (T) getMethodHandle(target.getClass(), methodName,
par}ameterTypes).invokeWithArguments(target, arg1, arg2, arg3, arg4);

@SneakyThrows

@SuppressWarnings(”unchecked”)

public static <T> T invoke(Object target, String methodName,
Class<?>[] parameterTypes, Object arg1, Object arg2, Object arg3,
Object arg4, Object arg5) {

return (T) getMethodHandle(target.getClass(), methodName,

parameterTypes).invokeWithArguments(target, arg1, arg2, arg3, arg4,
arg}5);

@SneakyThrows
@SuppressWarnings(”unchecked”)
pt;lilic static <T> T invoke(Object target, String methodName, Object
arg1
return (T) findMethodValue(target.getClass(), methodName,
arg} 1).methodHandle.invokeWithArguments(target, arg1);

@SneakyThrows
@SuppressWarnings(”unchecked”)
public static <T> T invoke(Object target, String methodName, Object
arg1, Object arg2) {
return (T) findMethodValue(target.getClass(), methodName, arg1,
arg2).methodHandle.invokeWithArguments(target, arg1, arg2);

@SneakyThrows
@SuppressWarnings(”unchecked”)
public static <T> T invoke(Object target, String methodName, Object
arg1, Object arg2, Object arg3) {
return (T) findMethodValue(target.getClass(), methodName, arg1,
arg2, arg3).methodHandle.invokeWithArguments(target, arg1, arg2,
arg}3);

@SneakyThrows



@SuppressWarnings(”unchecked”)
public static <T> T invoke(Object target, String methodName, Object
arg1, Object arg2, Object arg3, Object arg4) {
return (T) findMethodValue(target.getClass(), methodName, arg1,
arg2, arg3, arg4).methodHandle.invokeWithArguments(target, arg1, arg2,
arg}3, arg4);

@SneakyThrows
@SuppressWarnings(”unchecked”)
public static <T> T invoke(Object target, String methodName, Object
arg1, Object arg2, Object arg3, Object arg4, Object arg5) {
return (T) findMethodValue(target.getClass(), methodName, arg1,
arg2, arg3, arg4, arg5).methodHandle.invokeWithArguments(target, arg1,
arg}2, arg3, arg4, argb);

@SneakyThrows
@SuppressWarnings(”unchecked”)
public static <T> T invoke(Object target, String methodName,
Object... args) {
if (args.length == 0) {
return invoke(target, methodName, EMPTY_CLASS_ARRAY,
EMPT}Y_OBJECT_ARRAY);
Object[] vars = new Object[args.length + 1];
vars[0] = target;
System.arraycopy(args, 0, vars, 1, args.length);
return (T) findMethodValue(target.getClass(), methodName,
args).methodHandle.invokeWithArguments(vars);

private static Method findMethod(Class<?> targetClass, String
methodName, Object... args) {
Method[] declaredMethods =
DECLARED_METHODS.get(targetClass);
List<Method> methods = new ArrayList<>();
for (Method declaredMethod : declaredMethods) {
if (declaredMethod.getName().equals(methodName)) {
: methods.add(declaredMethod);
}
if (methods.size() == 1) {
: return methods.get(0);

out:
for (Method method : methods) {
Class<?>[] parameterTypes = method.getParameterTypes();



if (parameterTypes.length == args.length) {
for (int i = 0; i < parameterTypes.length; i++) {
if ('parameterTypeslil.isinstance(argslil)) {
} continue out;

}

return method;
} else {

Parameter[] parameters = method.getParameters();
if (parameters[parameters.length — 1].isVarArgs()) {
for (int i = 0; i < parameters.length — 1; i++) {

if ('parameterTypeslil.isinstance(args[il)) {
continue out;
}
}
if (args.length == parameters.length — 1) {
| return method;

Class<?> componentType =
parameterTypes[parameters.length — 1].getComponentType();
for (int i = parameters.length — 1; i < args.length; i++) {
if ('lcomponentType.isinstance(args[i])) {
continue out;
}
}

return method;
}

}
}
throw Throws.sneakyThrows(new

NoSuchMethodError(methodName + ” ” + Arrays.toString(args)));
}

private static MethodValue findMethodValue(Class<?> targetClass,
String methodName, Object... args) {
MethodKey key = new MethodKey(methodName,
getParameterNames(args));
return METHODS.get(targetClass).computelfAbsent(key, k —> {
try {
Method method = findMethod(targetClass, methodName,
args);
return new MethodValue(method,
$Unsafe.IMPL_LOOKUP.unreflect(method));
} catch (Throwable e) {
throw Throws.sneakyThrows(e);
}
b;
}



private static MethodValue getMethodValue(Class<?> targetClass,
String methodName, Class<?>[] parameterTypes) {
MethodKey key = new MethodKey(methodName,
getParameterTypeNames(parameterTypes));
return {METHODS.get(targetCIass).computeIfAbsent(key, k —> {
try
Method method = (Method)
searchMethods.invokeExact(DECLARED_METHODS.get(targetClass),
methodName, parameterTypes);
if (method == null) {
throw new NoSuchMethodException(methodName + ” ” +
Arrays.toSt;ing(parameterTypes));

return new MethodValue(method,
$Unsafe.IMPL_LOOKUP.unreflect(method));
} catch (Throwable e) {
: throw Throws.sneakyThrows(e);
b;
}

private static List<String> getParameterNames(Object... args) {
String[] names = new String[args.length];
for (int i = 0; i < args.length; i++) {
Object arg = argsli];
namesli] = arg == null ? ”null” : arg.getClass().getName();

}

return Arrays.asList(names);

}

private static List<String> getParameterTypeNames(Class<?>[]
parameterTypes) {
String[] names = new String[parameterTypes.length];
for (int i = 0; i < parameterTypes.length; i++) {
: namesl[i] = parameterTypes[i].getName();

return Arrays.asList(names);

}

private static final Class<?>[] EMPTY_CLASS_ARRAY = new Class[0];
private static final Object[] EMPTY_OBJECT_ARRAY = new Obiject[0];

private static final MethodHandle copyMethods;
private static final MethodHandle searchMethods;

static {
try {



copyMethods = $Unsafe.IMPL_LOOKUP.findStatic(Class.class,
”copyMethods”, MethodType.methodType(Method[].class,
Method[].class));
searchMethods = $Unsafe.IMPL_LOOKUP.findStatic(Class.class,
”searchMethods”, MethodType.methodType(Method.class,
Method[].class, String.class, Class[].class));
} catch (Throwable e) {
: throw Throws.sneakyThrows(e);

}

private static final ClassValue<Method[]> DECLARED_METHODS =
new ClassValue<>() {
@Override
@SneakyThrows
@SuppressWarnings(”ConfusingArgumentToVarargsMethod”)
protected Method[] computeValue(Class<?> type) {
Method[] declaredMethods = (Method[])
copyMethods.invokeExact($Unsafe.getDeclaredMethods(type));
for (Method declaredMethod : declaredMethods) {
: $Unsafe.setAccessible(declaredMethod);
} return declaredMethods;
I8

private static final ClassValue<Map<MethodKey, MethodValue>>
METHODS = new ClassValue<>() {
@Override
protected Map<JMethods.MethodKey, MethodValue>
computeValue(Class<?> type) {
} return new ConcurrentHashMap<>();

I
private record MethodKey(String method, List<String>
parameterTypes) {}

private record MethodValue(Method method, MethodHandle
inethodHandIe) {}

5. 87 ‘exportAllToAll', BHthAH --add-opens’ 7y



THHMEEIRIMESERIFET (M [Burningwave
Core](http://cxyroad.com/ ”https://github.com/burningwave/core”) ~~#b
~~ HRiEid kaY)

### "JModules’ TR, EEIRIR export to (EEIEIR

R R/ EER ]

/*
* This file is part of Burningwave Core.
*

* Author: Roberto Gentili
*

* Hosted at: https://github.com/burningwave/core
*
*
*

* The MIT License (MIT)

*

* Copyright (c) 2019 Roberto Gentili
*

* Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated

* documentation files (the ”Software”), to deal in the Software without
restriction, including without

* limitation the rights to use, copy, modify, merge, publish, distribute,
sublicense, and/or sell copies of

* the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following

* conditions:

*

* The above copyright notice and this permission notice shall be
included in all copies or substantial

* portions of the Software.

*

* THE SOFTWARE IS PROVIDED ”AS IS”, WITHOUT WARRANTY OF
ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT

* LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR
A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO

* EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE
FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN

* AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE



* OR OTHER DEALINGS IN THE SOFTWARE.
*/

import lombok.SneakyThrows;

import lombok.experimental.UtilityClass;

import java.util. HashMap;
import java.util.HashSet;
import java.util.Map;

import java.util.Set;

import java.util.stream.Stream;

/*
* Copyright (c) Burningwave Core. and/or Roberto Gentili.
* The original file is org.burningwave.core.classes.Modules
*/Modifications made by muyuanjin on 2024/5/14.
*
@UtilityClass
@SuppressWarnings(”DuplicatedCode”)
public class JModules {

private static final Class<?> moduleClass;

private static final Set<?> allSet;

private static final Set<?> everyOneSet;

private static final Set<?> allUnnamedSet;

private static final Map<String, 7> nameToModule;

static {
try {

ClassLoader loader = JModules.class.getClassLoader() == null ?
ClassLoader.getSystemClassLoader() : JModules.class.getClassLoader();

moduleClass = $Unsafe.getClassByName(”java.lang.Module”,
false, loader, JModules.class);

Class<?> moduleLayerClass =
$Unsafe.getClassByName(”java.lang.ModuleLayer”, false, loader,
JModules.class);

) Object moduleLayer = JMethods.invokeStatic(moduleLayerClass,
»hoot” :

nameToModule = JFields.getValue(moduleLayer,
”nameToModule”);

allSet = new HashSet<>();

allSet.add(JFields.getStaticValue(moduleClass,
”ALL_UNNAMED_MODULE”));

allSet.add(JFields.getStaticValue(moduleClass,
”EVERYONE_MODULE”));

everyOneSet = new HashSet<>();

everyOneSet.add(JFields.getStaticValue(moduleClass,
”EVERYONE_MODULE”));

allUnnamedSet = new HashSet<>();

allUnnamedSet.add(JFields.getStaticValue(moduleClass,



»ALL_UNNAMED_MODULE”));
} catch (Throwable e) {
throw Throws.sneakyThrows(e);
}

}

private static volatile boolean initialized = false;

@SneakyThrows
public static synchronized void makeSureExported() {
if (linitialized) {
exportAllToAll();
initialized = true;
}
}

public static synchronized void exportAllToAll() {
try {
nameToModule.forEach((hame, module) —>
(JMethods.<Set<String>>invoke(module,
”getPackages”)).forEach(pkgName —> {
exportToAll(”exportedPackages”, module, pkgName);
) exportToAll(”openPackages”, module, pkgName);
} catch (Throwable e) {
throw Throws.sneakyThrows(e);
}

}

public static synchronized void exportToAllUnnamed(String name) {
exportTo(name, JModules::exportToAllUnnamed);

public static synchronized void exportToAll(String name) {
exportTo(name, JModules::exportToAll);

public static synchronized void exportPackage(String
moduleFromName, String moduleToName, String... packageNames) {
Object moduleFrom = checkAndGetModule(moduleFromName);
Object moduleTo = checkAndGetModule(moduleToName);
exportPackage(moduleFrom, moduleTo, packageNames);

}

public static synchronized void exportPackageToAll(String
moduleFromName, String... packageNames) {



Object moduleFrom = checkAndGetModule(moduleFromName);
exportPackage(moduleFrom, everyOneSet.iterator().next(),
packageNames);

public static synchronized void exportPackageToAllUnnamed(String
moduleFromName, String... packageNames) {
Object moduleFrom = checkAndGetModule(moduleFromName);
exportPackage(moduleFrom, allUnnamedSet.iterator().next(),
packageNames);

public static synchronized void export(String moduleFromName,
String moduleToName) {
try {
Object moduleFrom = checkAndGetModule(moduleFromName);
Object moduleTo = checkAndGetModule(moduleToName);
(JMethods.<Set<String>>invoke(moduleFrom,
”getPackages”)).forEach(pkgName —> {
export(”exportedPackages”, moduleFrom, pkgName,
moduleTo);
}) export(”openPackages”, moduleFrom, pkgName, moduleTo);
} catch (Throwable e) {
: throw Throws.sneakyThrows(e);

}

static void exportPackage(Object moduleFrom, Object moduleTo,
String... packageNames) {
Set<String> modulePackages = JMethods.invoke(moduleFrom,
”getPackages”);
Stream.of(packageNames).forEach(pkgName —> {
if ('modulePackages.contains(pkgName)) {
throw new PackageNotFoundException(”’Package ” +
pkgName + ” not found in module ” + JFields.getValue(moduleFrom,
”name”)%;
export(”exportedPackages”, moduleFrom, pkgName, moduleTo);
export(”openPackages”, moduleFrom, pkgName, moduleTo);

’

}

static Object checkAndGetModule(String name) {
Object module = nameToModule.get(hame);



if (module == null) {
throw new NotFoundException(”Module named name ” + name
+ ” not found”);

}

return modaule;

}

static void exportTo(String name, ThrConsumer<String, Object,
String> exporter) {
try {
Object module = checkAndGetModule(name);
(UJMethods.<Set<String>>invoke(module,
”getPackages”)).forEach(pkgName —> {
exporter.accept(”’exportedPackages”, module, pkgName);
}) exporter.accept(”’openPackages”, module, pkgName);
} catch (Throwable e) {
: throw Throws.sneakyThrows(e);

}

static void exportToAll(String fieldName, Object module, String
pkgName) {
Map<String, Set<?>> pckgForModule = JFields.getValue(module,
fieldName);
if (pckgForModule == null) {
pckgForModule = new HashMap<>();
: JFields.setValue(module, fieldName, pckgForModule);
pckgForModule.put(pkgName, allSet);
if (fieldName.startsWith(”exported”)) {
JMethods.invokeStatic(moduleClass, ”addExportsToAll0”,
module, pkgName);

}

static void exportToAllUnnamed(String fieldName, Object module,

String pkgName) {

Map<String, Set<?>> pckgForModule = JFields.getValue(module,
fieldName);

if (pckgForModule == null) {

pckgForModule = new HashMap<>();

: JFields.setValue(module, fieldName, pckgForModule);

pckgForModule.put(pkgName, allUnnamedSet);

if (fieldName.startsWith(”exported”)) {



JMethods.invokeStatic(moduleClass,
”addExportsToAllUnnamed0”, module, pkgName);

}
}

static void export(String fieldName, Object moduleFrom, String
pkgName, Object moduleTo) {
Map<String, Set<Object>> pckgForModule =
JFields.getValue(moduleFrom, fieldName);
if (pckgForModule == null) {
pckgForModule = new HashMap<>();
: JFields.setValue(moduleFrom, fieldName, pckgForModule);
Set<Object> moduleSet = pckgForModule.get(pkgName);
if (!(moduleSet instanceof HashSet)) {
if (moduleSet != null) {
moduleSet = new HashSet<>(moduleSet);
} else {
moduleSet = new HashSet<>();

}
pckgForModule.put(pkgName, moduleSet);

moduleSet.add(moduleTo);
if (fieldName.startsWith(”exported”)) {
JMethods.invokeStatic(moduleClass, ”addExports0”,
moduleFrom, pkgName, moduleTo);

}

@Functionalinterface
interface ThrConsumer<T, U, R> {
void accept(T t, U u, R r);

public static class NotFoundException extends RuntimeException {
public NotFoundException(String message) {
super(message);

}

public static class PackageNotFoundException extends
RuntimeException {
public PackageNotFoundException(String message) {
super(message);
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public class XXXUtil {
static {IModules.makeSureExported();}
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