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public static Unsafe getUnsafe() {
Class cc = sun.reflect.Reflection.getCallerClass(2);
if (cc.getClassLoader() != null)
throw new SecurityException("Unsafe");
return theUnsafe;

}
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@Test(expected = SecurityException.class)
public void testSingletonGetter() throws Exception {
Unsafe.getUnsafe();

}
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Field theUnsafe = Unsafe.class.getDeclaredField("theUnsafe");
theUnsafe.setAccessible(true);
Unsafe unsafe = (Unsafe) theUnsafe.get(null);
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Constructor<Unsafe> unsafeConstructor = Unsafe.class.getDeclaredConstructor();
unsafeConstructor.setAccessible(true);
Unsafe unsafe = unsafeConstructor.newInstance();
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class ClassWithExpensiveConstructor {
private final int value;

private ClassWithExpensiveConstructor() {
value = doExpensivelookup();

}

private int doExpensivelLookup() {

try {
Thread.sleep(2000);

} catch (InterruptedException e) {
e.printStackTrace();

}

return 1;

}

public int getValue() {
return value;
}
}
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@Test

public void testObjectCreation() throws Exception {
ClassWithExpensiveConstructor instance = (ClassWithExpensiveConstructor)
unsafe.allocateInstance(ClassWithExpensiveConstructor.class);
assertEquals(@, instance.getValue());
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@Test
public void testReflectionFactory() throws Exception {
@SuppressWarnings("unchecked")
Constructor<ClassWithExpensiveConstructor> silentConstructor = ReflectionFactory.getReflectionFactory()
.newConstructorForSerialization(ClassWithExpensiveConstructor.class, Object.class.getConstructor());
silentConstructor.setAccessible(true);
assertEquals(10, silentConstructor.newInstance().getValue());
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class OtherClass {

private final int value;
private final int unknownValue;

private OtherClass() {
System.out.println("test");
this.value = 10;

this.unknownValue = 20;

@Test

public void testStrangeReflectionFactory() throws Exception {
@SuppressWarnings("unchecked")
Constructor<ClassWithExpensiveConstructor> silentConstructor = ReflectionFactory.getReflectionFactory()

.newConstructorForSerialization(ClassWithExpensiveConstructor.class,
OtherClass.class.getDeclaredConstructor());

silentConstructor.setAccessible(true);
ClassWithExpensiveConstructor instance = silentConstructor.newInstance();
assertEquals(10, instance.getValue());
assertEquals(ClassWithExpensiveConstructor.class, instance.getClass());
assertEquals(Object.class, instance.getClass().getSuperclass());
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class DirectIntArray {
private final static long INT_SIZE_IN_BYTES = 4;
private final long startIndex;

public DirectIntArray(long size) {
startIndex = unsafe.allocateMemory(size * INT_SIZE_IN_BYTES);
unsafe.setMemory(startIndex, size * INT_SIZE_IN_BYTES, (byte) 0);
}

public void setValue(long index, int value) {
unsafe.putInt(index(index), value);

public int getValue(long index) {
return unsafe.getInt(index(index));

private long index(long offset) {
return startIndex + offset * INT_SIZE_IN_BYTES;

public void destroy() {
unsafe.freeMemory(startIndex);

@Test

public void testDirectIntArray() throws Exception {
long maximum = Integer.MAX_VALUE + 1L;
DirectIntArray directIntArray = new DirectIntArray(maximum);
directIntArray.setValue(OL, 10);
directIntArray.setValue(maximum, 20);
assertEquals (19, directIntArray.getValue(OL));
assertEquals (20, directIntArray.getValue(maximum));
directIntArray.destroy();
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@Test

public void testMallaciousAllocation() throws Exception {
long address = unsafe.allocateMemory(2L * 4);
unsafe.setMemory(address, 8L, (byte) 0);
assertEquals(@, unsafe.getInt(address));
assertEquals(@, unsafe.getInt(address + 4));
unsafe.putInt(address + 1, Oxffffffff);
assertEquals(@xffffffo0, unsafe.getInt(address));
assertEquals(0x000000ff, unsafe.getInt(address + 4));
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public long sizeOf(Class<?> clazz)
long maximumOffset = 0O;
do {
for (Field f : clazz.getDeclaredFields()) {
if (!Modifier.isStatic(f.getModifiers())) {
maximumOffset = Math.max(maximumOffset, unsafe.objectFieldOffset(f));
}

}
} while ((clazz = clazz.getSuperclass()) != null);
return maximumOffset + 8;
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public void place(Object o, long address) throws Exception {
Class clazz = o.getClass();
do {
for (Field f : clazz.getDeclaredFields()) {
if (!Modifier.isStatic(f.getModifiers())) {
long offset = unsafe.objectFieldOffset(f);
if (f.getType() == long.class) {
unsafe.putLong(address + offset, unsafe.getLong(o, offset));
} else if (f.getType() == int.class) {
unsafe.putInt(address + offset, unsafe.getInt(o, offset));
} else {
throw new UnsupportedOperationException();

}
} while ((clazz = clazz.getSuperclass()) != null);

public Object read(Class clazz, long address) throws Exception {
Object instance = unsafe.allocatelnstance(clazz);
do {
for (Field f : clazz.getDeclaredFields()) {
if (!Modifier.isStatic(f.getModifiers())) {
long offset = unsafe.objectFieldOffset(f);
if (f.getType() == long.class) {
unsafe.putLong(instance, offset, unsafe.getLong(address + offset));
} else if (f.getType() == int.class) {
unsafe.putlLong(instance, offset, unsafe.getInt(address + offset));
} else {
throw new UnsupportedOperationException();

}
} while ((clazz = clazz.getSuperclass()) != null);

return instance;

@Test
public void testObjectAllocation() throws Exception {
long containerSize = sizeOf(Container.class);
long address = unsafe.allocateMemory(containerSize);
Container cl = new Container(10, 1000L);
Container c2 = new Container(5, -10L);
place(cl, address);
place(c2, address + containerSize);
Container newCl = (Container) read(Container.class, address);
Container newC2 = (Container) read(Container.class, address + containerSize);
assertEquals(cl, newCl);
assertEquals(c2, newC2);
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® getXXX (Object target, long offset) : JG7EIREHIREEE LI B Frbhb S BOXXXE R E .
® pUtXXX (Object target, long offset, XXX value) : FEMETE B irHiRiEERBEEL.

® getXXXVolatile (Object target, long offset) : N7EIREHR IR ELIN B FRHbIEERXXXERKE, HH
ALt R R R AT .

® putxXXXVolatile (Object target, long offset, XXX value) : KEMETE Bzt b8 EwEELL,
H ARSI HIEMTLRIEARRZELF

o putOrderedxXX (Object target, long offset, XXX value) : REMBEE Eoffeth) B #pdbht £, 3+ H7T]
BASVIR TR KA R .

® putXxxX (long address, XXX value) : BXXXERIIEE B BRI E k.
o getxXX(long address) : FMIEEHHEEEXXXREIKE.

® compareAndSwapXXX (Object target, long offset, long expectedValue, long value) : ¥MNHE
PRk 1 2 RS B R T — XXX KR ME, WRREBRNSHESTHRNE WkESEE.
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@Test

public void testCopy() throws Exception {
long address = unsafe.allocateMemory(4L);
unsafe.putInt(address, 100);
long otherAddress = unsafe.allocateMemory(4L);
unsafe.copyMemory(address, otherAddress, 4L);
assertEquals(100, unsafe.getInt(otherAddress));
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@Test(expected = Exception.class)
public void testThrowChecked() throws Exception {
throwChecked();

}

public void throwChecked() {
unsafe.throwException(new Exception());

}
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@Test
public void testPark() throws Exception {
final boolean[] run = new boolean[1];
Thread thread = new Thread() {
@Override
public void run() {
unsafe.park(true, 100000L);
run[@] = true;
}
s
thread.start();
unsafe.unpark(thread);
thread.join(1e0L);
assertTrue(run[0]);
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