
 

int 4 20  

short 2 -2^16—2^16-1  

long 8   

byte 1 -128——127  

float 4 6.7  

double 8 15  

char 2  

boolean 1 true false  
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Java   
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 Java final const Java

  

 String char hashcode

 new

 

 equals() ==

 substring +

String .join()

length() length

  

 StringBuilder final

 StringBuffer final synchronized

StringBuffer   

								long	a=1;

									// f 							

								float	f=10.0f;

								Long	t=10L;

								char	c=' ';

public	final	class	StringBuffer

				extends	AbstractStringBuilder

				implements	java.io.Serializable,	CharSequence

{

				// char

				private	transient	char[]	toStringCache;

				static	final	long	serialVersionUID	=	3388685877147921107L;

					// 16

					public	StringBuffer()	{

								super(16);

				}

				public	StringBuffer(int	capacity)	{

								super(capacity);

				}



  

 switch case

 1.char byte short int

 2.

 3.

  

 .clone()

				

				//	 16

					public	StringBuffer(String	str)	{

								super(str.length()	+	16);

								append(str);

				}

	}

	

				//

					@Override

				public	synchronized	StringBuffer	reverse()	{

								toStringCache	=	null;

								super.reverse();

								return	this;

				}

// new

			@Override

				public	synchronized	String	toString()	{

								if	(toStringCache	==	null)	{

												toStringCache	=	Arrays.copyOfRange(value,	0,	count);

								}

								return	new	String(toStringCache,	true);

				}

//substring new

				@Override

				public	synchronized	String	substring(int	start,	int	end)	{

								return	super.substring(start,	end);

				}



 

 String

 1. Cloneable Clone() new

  

 Arrays.copyOf()

 

  

 Arrays.sort(int a[],Comparator) 

  

  

 

  

 this super

 Java
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finalize   

								int[]	arr1={1,2,3};

								int[]	b=	Arrays.copyOf(arr1,arr1.length);



public Y Y Y Y

protected Y Y Y N

default Y Y N N

private Y N N N

 finalize finalize
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 1.

 2.

 3.

 private static final

final   

 

instanceOf   

 A instanceOf B A B A null false

  

 abstract

Object   

 

 equals (): String

 hashCode(): String

 clone():

 wait(long timeout):



 notify():

 finalize():

  

 int Integer

Integer Long Float Double Byte Character Void Boolean Number
final

 

Integer   

 valueOf() valueOf()

 Interger

public	static	Integer	valueOf(int	i)	{

								if	(i	>=	IntegerCache.low	&&	i	<=	IntegerCache.high)

												return	IntegerCache.cache[i	+	(-IntegerCache.low)];

								return	new	Integer(i);

				}

	private	static	class	IntegerCache	{

								static	final	int	low	=	-128;

								static	final	int	high;

								static	final	Integer	cache[];

								static	{

												//	high	value	may	be	configured	by	property

												int	h	=	127;

												String	integerCacheHighPropValue	=

															

	sun.misc.VM.getSavedProperty("java.lang.Integer.IntegerCache.high");

												if	(integerCacheHighPropValue	!=	null)	{

																try	{

																				int	i	=	parseInt(integerCacheHighPropValue);

																				i	=	Math.max(i,	127);

																				//	Maximum	array	size	is	Integer.MAX_VALUE

																				h	=	Math.min(i,	Integer.MAX_VALUE	-	(-low)	-1);

																}	catch(	NumberFormatException	nfe)	{

																				//	If	the	property	cannot	be	parsed	into	an	int,	ignore	it.

																}

												}

												high	=	h;

												cache	=	new	Integer[(high	-	low)	+	1];



 valueOf()

 

 value null

Long   

 Long

 Integer

												int	j	=	low;

												for(int	k	=	0;	k	<	cache.length;	k++)

																cache[k]	=	new	Integer(j++);

												//	range	[-128,	127]	must	be	interned	(JLS7	5.1.7)

												assert	IntegerCache.high	>=	127;

								}

								private	IntegerCache()	{}

				}

	public	Integer(int	value)	{

								this.value	=	value;

				}

	public	Integer(String	s)	throws	NumberFormatException	{

								this.value	=	parseInt(s,	10);

				}

public	static	Long	valueOf(long	l)	{

								final	int	offset	=	128;

								if	(l	>=	-128	&&	l	<=	127)	{	//	will	cache

												return	LongCache.cache[(int)l	+	offset];

								}

								return	new	Long(l);

				}

public	static	Long	valueOf(long	l)	{

								final	int	offset	=	128;

								if	(l	>=	-128	&&	l	<=	127)	{	//	will	cache

												return	LongCache.cache[(int)l	+	offset];

								}

								return	new	Long(l);

				}



  

 enum Enum

 valueOf

 ordinal enum 0

 

  

public	static	<T	extends	Enum<T>>	T	valueOf(Class<T>	enumType,

																																																String	name)	{

								T	result	=	enumType.enumConstantDirectory().get(name);

								if	(result	!=	null)

												return	result;

								if	(name	==	null)

												throw	new	NullPointerException("Name	is	null");

								throw	new	IllegalArgumentException(

												"No	enum	constant	"	+	enumType.getCanonicalName()	+	"."	+	name);

				}

		public	final	int	ordinal()	{

								return	ordinal;

				}

			public	final	int	compareTo(E	o)	{

								Enum<?>	other	=	(Enum<?>)o;

								Enum<E>	self	=	this;

								if	(self.getClass()	!=	other.getClass()	&&	//	optimization

												self.getDeclaringClass()	!=	other.getDeclaringClass())

												throw	new	ClassCastException();

								return	self.ordinal	-	other.ordinal;

				}

enum	Size

{

				SMALL,MEDUIM,LARGE

}

Size	s=Enum.valueOf(Size.class,"SMALL");

System.out.println(s.toString());

System.out.println(Size.SMALL.ordinal());

System.out.println(Size.LARGE.ordinal());
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1.

2.

3.

 

1 static

2.

3.

interface	Animal

{

				public	final	int	count=10;

					// 	public	void	run();

				void	run();

				

}

package	cn.edu.hust;



Static inner class 

static

Outer.Inner inner=new Outer.inner();

public static

final

public	class	Chapter02

{

				public	static	int	count=10;

				public	static	void	test()

				{

								System.out.println("test....");

				}

				public	void	test2()

				{

								System.out.println("test2....");

				}

				class	Animal

				{

								private	int	age=10;

								public		void	cry()

								{

												test();

												test2();

												System.out.println();

								}

									//

				}

				public	static	void	main(String[]	args)

				{

								Chapter02	t=new	Chapter02();

								Chapter02.Animal	anmal=t.new	Animal();

								anmal.cry();

				}

}

package	cn.edu.hust.proxy.jdk;



java

Exception   

Throwable

(1)Error:

(2)Exception:

Exception

RuntimeExceptin

1.

2.

3. null

import	java.lang.reflect.InvocationHandler;

import	java.lang.reflect.Method;

import	java.lang.reflect.Proxy;

public	class	GameProxy	{

				public	static		GameTask		invoke(ClassLoader	classLoader,	Class<?>[]	

interfaces,	final	Object	object)

				{

								return	(GameTask)	Proxy.newProxyInstance(classLoader,	interfaces,	new	

InvocationHandler()	{

												public	Object	invoke(Object	proxy,	Method	method,	Object[]	args)	

throws	Throwable	{

																System.out.println(" ");

																return	method.invoke(object,args);

												}

								});

				}

}
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ThreadLocal   

interface	Animal

{

				public	static	void	cry()

				{

								System.out.println(" ....");

				}

				default	void	eat()

				{

								System.out.println("eat	something");

				}



 ThreadLocal

 ThreadLocal

ThreadLocal   

 ThreadLocal ThreadLocal

  

 ThreadLocal ThreadLocalMap Thread Thread TheadLocalMap init
get set ThreadLocalMap
get set

ThreadLocalMap hashmap threadLocal key
value Entry

ThreadLocal ThreadLocalMap

ThreadLocal ThreadLocalMap Thread   

ThreadLocalMap ThreadLocal ThreadLocal Thread
ThreadLocal.ThreadLocalMap

Thread

ThreadLocal

public		

class	Thread	implements	Runnable	{		

				/*... ...*/		

		

				/*	ThreadLocal	values	pertaining	to	this	thread.	This	map	is	maintained	

					*	by	the	ThreadLocal	class.	*/		

				ThreadLocal.ThreadLocalMap	threadLocals	=	null;		

		

				/*	

					*	InheritableThreadLocal	values	pertaining	to	this	thread.	This	map	is	

					*	maintained	by	the	InheritableThreadLocal	class.	

					*/		

				ThreadLocal.ThreadLocalMap	inheritableThreadLocals	=	null;		



ThreadLocal Thread ThreadLocalMap

ThreadLocalMap   

 map hashMap map Entry
key ThreadLocal value GC Entry
WeakReference

hashmap

public	class	ThreadLocal<T>	{		

				/**.. ...*/		

				/**	

					*	ThreadLocalMap	is	a	customized	hash	map	suitable	only	for	

					*	maintaining	thread	local	values.	No	operations	are	exported	

					*	outside	of	the	ThreadLocal	class.	The	class	is	package	private	to	

					*	allow	declaration	of	fields	in	class	Thread.		To	help	deal	with	

					*	very	large	and	long-lived	usages,	the	hash	table	entries	use	

					*	WeakReferences	for	keys.	However,	since	reference	queues	are	not	

					*	used,	stale	entries	are	guaranteed	to	be	removed	only	when	

					*	the	table	starts	running	out	of	space.	

					*/		

				static	class	ThreadLocalMap	{		

/**	

	*	Create	the	map	associated	with	a	ThreadLocal.	Overridden	in	

	*	InheritableThreadLocal.	

	*	

	*	@param	t	the	current	thread	

	*	@param	firstValue	value	for	the	initial	entry	of	the	map	

	*/		

void	createMap(Thread	t,	T	firstValue)	{		

				t.threadLocals	=	new	ThreadLocalMap(this,	firstValue);		

}		

/**	

	*	ThreadLocalMap	is	a	customized	hash	map	suitable	only	for	

	*	maintaining	thread	local	values.	No	operations	are	exported	

	*	outside	of	the	ThreadLocal	class.	The	class	is	package	private	to	

	*	allow	declaration	of	fields	in	class	Thread.		To	help	deal	with	

	*	very	large	and	long-lived	usages,	the	hash	table	entries	use	

	*	WeakReferences	for	keys.	However,	since	reference	queues	are	not	

	*	used,	stale	entries	are	guaranteed	to	be	removed	only	when	

	*	the	table	starts	running	out	of	space.	

	*/		

static	class	ThreadLocalMap	{		

		

				/**	



Thread   

 ThreadLocal

Synchronized ThreadLocal

ThreadLocal ThreadLocal

ThreadLocal
ThreadLocal

“ ”
ThreadLocal “ ”

  

 ThreadLocal
ThreadLocal synchronized

BIO NIO AIO   

BIO

 I/O

 BIO

NIO

					*	The	entries	in	this	hash	map	extend	WeakReference,	using	

					*	its	main	ref	field	as	the	key	(which	is	always	a	

					*	ThreadLocal	object).		Note	that	null	keys	(i.e.	entry.get()	

					*	==	null)	mean	that	the	key	is	no	longer	referenced,	so	the	

					*	entry	can	be	expunged	from	table.		Such	entries	are	referred	to	

					*	as	"stale	entries"	in	the	code	that	follows.	

					*/		

				static	class	Entry	extends	WeakReference<ThreadLocal<?>>	{		

								/**	The	value	associated	with	this	ThreadLocal.	*/		

								Object	value;		

		

								Entry(ThreadLocal<?>	k,	Object	v)	{		

												super(k);		

												value	=	v;		

								}		

				}		



 Channel Buffer Selector

 NIO BIO BIO
I/O NIO socket

socket

I/O BIO

 NIO Reactor

AIO

 I/O

 AIO Java API Unix
epoll IO windows IOCP

 AIO Proactor Proactor I/O

  

I/O
I/O I/O

I/O
I/O I/O

I/O

I/O

I/O select poll I/O
I/O I/O

I/O



select I/O
Channel select  select

Channel I/O Channel
select Channel I/O

select/poll Channel 1
2  I/O

 

  

Java

Java

Java   

1 JDK API

java.io.ObjectOutputStream

writeObject(Object obj) obj

java.io.ObjectInputStream

readObject()

2

Serializable Externalizable

3 Java

Student

 Student Serializable

ObjectOutputStream Student transient

ObjcetInputStream Student transient

 Student Serializable readObject(ObjectInputStream
in) writeObject(ObjectOutputSteam out)

ObjectOutputStream Student writeObject(ObjectOutputStream out)

ObjectInputStream Student readObject(ObjectInputStream in)



 Student Externalnalizable Student
readExternal(ObjectInput in) writeExternal(ObjectOutput out)

ObjectOutputStream Student writeExternal(ObjectOutput out))

ObjectInputStream Student readExternal(ObjectInput in)

  

 Java

 ObjectInputStream
Java

1 Java Java Java

2 Java MVC
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getInstance

getInstance

// . 			

public	class	Singleton	{		

				private	Singleton()	{}		

				private	static	Singleton	single=null;		

				// 			

				public	static	Singleton	getInstance()	{		

									if	(single	==	null)	{				

													single	=	new	Singleton();		

									}				

								return	single;		

				}		

}		

public	class	Singleton	{				

				private	static	class	LazyHolder	{				

							private	static	final	Singleton	INSTANCE	=	new	Singleton();				

				}				

				private	Singleton	(){}				

				public	static	final	Singleton	getInstance()	{				

							return	LazyHolder.INSTANCE;				

				}				

}				

// . 			

public	class	Singleton1	{		

				private	Singleton1()	{}		

				private	static	final	Singleton1	single	=	new	Singleton1();		

				// 			

				public	static	Singleton1	getInstance()	{		

								return	single;		

				}		

}		
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Iterator   

 

 boolean hasNext();

 default void remove() JDK1.8

 E next();

  

 fail—fast

 
Concurrent Modification Exception

  modCount 
modCount hashNext()/next()

modCount expectedmodCount



  modCount =expectedmodCount 
modCount expectedmodCount

bug

 java.util

 fail—safe

 

 
Concurrent Modification Exception

 Concurrent Modification Exception

 java.util.concurrent

Collection   

 java

 size():

 Iteraor()

 boolean add(E e):

 boolean remove(Object o);

 boolean addAll(Collection<? extends E> c);

 boolean removeAll(Collection<?> c);

List   

 List List
list

Set   

 Set (TreeSet )

Map   

 Map map
set set



ArrayList   

ArrayList C

ArrayList
Collections.synchronizedList(List l) ArrayList
concurrent CopyOnWriteArrayList

ArrayList Serializable
RandomAccess
Cloneable

ArrayList

 ArrayList List
ArrayList

1) 

ArrayList



elementData ArrayList size

transient

Java serialization
serialization serialization

transient

/**	

						*	The	array	buffer	into	which	the	elements	of	the	ArrayList	are	stored.	

						*	The	capacity	of	the	ArrayList	is	the	length	of	this	array	buffer.	

						*/		

					private	transient	Object[]	elementData;		

			

					/**	

						*	The	size	of	the	ArrayList	(the	number	of	elements	it	contains).	

						*	

						*	@serial	

						*/		

					private	int	size;

public	class	UserInfo	implements	Serializable	{		

					private	static	final	long	serialVersionUID	=	996890129747019948L;		

					private	String	name;		

					private	transient	String	psw;		

			

					public	UserInfo(String	name,	String	psw)	{		

									this.name	=	name;		

									this.psw	=	psw;		

					}		

			

					public	String	toString()	{		

									return	"name="	+	name	+	",	psw="	+	psw;		

					}		

	}		

			

	public	class	TestTransient	{		

					public	static	void	main(String[]	args)	{		

									UserInfo	userInfo	=	new	UserInfo(" ",	"123456");		

									System.out.println(userInfo);		

									try	{		

													//	 transient 		

													ObjectOutputStream	o	=	new	ObjectOutputStream(new	FileOutputStream(		

																					"UserInfo.out"));		

													o.writeObject(userInfo);		

													o.close();		

									}	catch	(Exception	e)	{		

													//	TODO:	handle	exception		



transient

ArrayList ......

2)  ArrayList 10
collection

collection

3) 

													e.printStackTrace();		

									}		

									try	{		

													//	 		

													ObjectInputStream	in	=	new	ObjectInputStream(new	FileInputStream(		

																					"UserInfo.out"));		

													UserInfo	readUserInfo	=	(UserInfo)	in.readObject();		

													// psw null		

													System.out.println(readUserInfo.toString());		

									}	catch	(Exception	e)	{		

													//	TODO:	handle	exception		

													e.printStackTrace();		

									}		

					}		

	}

//	ArrayList 				

				public	ArrayList(int	initialCapacity)	{				

								super();				

								if	(initialCapacity	<	0)				

												throw	new	IllegalArgumentException("Illegal	Capacity:	"+				

																																															initialCapacity);				

								//	 				

								this.elementData	=	new	Object[initialCapacity];				

				}				

			

				//	ArrayList 10 				

				public	ArrayList()	{				

								this(10);				

				}				

			

				//	 collection ArrayList				

				public	ArrayList(Collection<?	extends	E>	c)	{				

								elementData	=	c.toArray();				

								size	=	elementData.length;				

								if	(elementData.getClass()	!=	Object[].class)				

												elementData	=	Arrays.copyOf(elementData,	size,	Object[].class);				

				}



ArrayList set(int index, E element) add(E e) add(int index, E element)
addAll(Collection<? extends E> c) addAll(int index, Collection<? extends E> c)

//	 		

public	E	set(int	index,	E	element)	{		

			RangeCheck(index);		

	

			E	oldValue	=	(E)	elementData[index];		

			elementData[index]	=	element;		

			return	oldValue;		

}				

//	 		

public	boolean	add(E	e)	{		

			ensureCapacity(size	+	1);			

			elementData[size++]	=	e;		

			return	true;		

}				

//	 		

//	 1 		

public	void	add(int	index,	E	element)	{		

			if	(index	>	size	||	index	<	0)		

							throw	new	IndexOutOfBoundsException("Index:	"+index+",	Size:	"+size);		

			//	 		

			ensureCapacity(size+1);		//	Increments	modCount!!		

			//	 	elementData Index size-index 		

			//	 index+1 elementData 		

			//	 		

			System.arraycopy(elementData,	index,	elementData,	index	+	1,	size	-	index);		

			elementData[index]	=	element;		

			size++;		

}				

//	 collection collection

		

public	boolean	addAll(Collection<?	extends	E>	c)	{		

			Object[]	a	=	c.toArray();		

			int	numNew	=	a.length;		

			ensureCapacity(size	+	numNew);		//	Increments	modCount		

			System.arraycopy(a,	0,	elementData,	size,	numNew);		

			size	+=	numNew;		

			return	numNew	!=	0;		

}				

//	 collection 		

public	boolean	addAll(int	index,	Collection<?	extends	E>	c)	{		

			if	(index	>	size	||	index	<	0)		

							throw	new	IndexOutOfBoundsException(		

											"Index:	"	+	index	+	",	Size:	"	+	size);		

	

			Object[]	a	=	c.toArray();		



ArrayList

 add(E e) ensureCapacity(size+1) elementData[size]
size size 0 add elementData[0] e size 1

elementData[0]=e;size=1 elementData[size]
ensureCapacity(size+1)

4) 

5) 

ArrayList

remove(int index):

			int	numNew	=	a.length;		

			ensureCapacity(size	+	numNew);		//	Increments	modCount		

	

			int	numMoved	=	size	-	index;		

			if	(numMoved	>	0)		

							System.arraycopy(elementData,	index,	elementData,	index	+	numNew,	

numMoved);		

	

			System.arraycopy(a,	0,	elementData,	index,	numNew);		

			size	+=	numNew;		

			return	numNew	!=	0;		

			}

//	 		

	public	E	get(int	index)	{		

				RangeCheck(index);		

		

				return	(E)	elementData[index];		

		}

//	 		

	public	E	remove(int	index)	{		

				RangeCheck(index);		

		

				modCount++;		

				E	oldValue	=	(E)	elementData[index];		

		

				int	numMoved	=	size	-	index	-	1;		

				if	(numMoved	>	0)		

								System.arraycopy(elementData,	index+1,	elementData,	index,	numMoved);		

				elementData[--size]	=	null;	//	Let	gc	do	its	work		

		

				return	oldValue;		



modCount
list null

remove(Object o)

6) ensureCapacity

ArrayList

ensureCapacity(int minCapacity)
ensureCapacity ArrayList

	}

//	 ArrayList 		

	public	boolean	remove(Object	o)	{		

				//	 ArrayList null 		

				if	(o	==	null)	{		

								for	(int	index	=	0;	index	<	size;	index++)		

												if	(elementData[index]	==	null)	{		

																//	 remove(int	index) 		

																fastRemove(index);		

																return	true;		

												}		

				}	else	{		

								for	(int	index	=	0;	index	<	size;	index++)		

												if	(o.equals(elementData[index]))	{		

																fastRemove(index);		

																return	true;		

												}		

								}		

								return	false;		

				}	

}

public	void	ensureCapacity(int	minCapacity)	{		

				modCount++;		

				int	oldCapacity	=	elementData.length;		

				if	(minCapacity	>	oldCapacity)	{		

								Object	oldData[]	=	elementData;		

								int	newCapacity	=	(oldCapacity	*	3)/2	+	1;		// 50%+1

												if	(newCapacity	<	minCapacity)		

																newCapacity	=	minCapacity;		

						//	minCapacity	is	usually	close	to	size,	so	this	is	a	win:		

						elementData	=	Arrays.copyOf(elementData,	newCapacity);		

				}		

	}



1.5 (JDK1.8 1.5 )
ArrayList

ensureCapacity
ArrayList

Object oldData[] = elementData;// oldData[] oldData
  

if elementData = Arrays.copyOf(elementData, newCapacity); 
Arrays.copyOf newCapacity elementData

oldData elementData
elementData oldData copy

copy copy
copy

ArrayList Vector

ArrayList 50% + 1 (JDK1.8 1.5 ) Vector 1

Vector indexOf(obj, start) ArrayList

Vector Vector

:

ArrayList

 1 ArrayList 10 Collection
Collection ArrayList elementData

 2 ensureCapacity ArrayList 1

1.5 1
Arrays.copyof() 3

ArrayList LinkedList

 3 ArrayList Arrays.copyof() System.arraycopy()

 Arrays.copyof()

copyof

public	static	<T>	T[]	copyOf(T[]	original,	int	newLength)	{		

				return	(T[])	copyOf(original,	newLength,	original.getClass());		

}



newlength
System.arraycopy()

 System.arraycopy() native C/C++ JDK
openJDK C memmove()

Java

4 ArrayList

5 null null
ArrayList null

Vector   

1

public	static	<T,U>	T[]	copyOf(U[]	original,	int	newLength,	Class<?	extends	T[]>	

newType)	{		

				T[]	copy	=	((Object)newType	==	(Object)Object[].class)		

								?	(T[])	new	Object[newLength]		

								:	(T[])	Array.newInstance(newType.getComponentType(),	newLength);		

				System.arraycopy(original,	0,	copy,	0,		

																					Math.min(original.length,	newLength));		

				return	copy;		

}	

public	class	Vector<E>

				extends	AbstractList<E>

				implements	List<E>,	RandomAccess,	Cloneable,	java.io.Serializable

//

public	Vector(int	initialCapacity,	int	capacityIncrement)	{

								super();

								if	(initialCapacity	<	0)

												throw	new	IllegalArgumentException("Illegal	Capacity:	"+

																																															initialCapacity);

								this.elementData	=	new	Object[initialCapacity];

								this.capacityIncrement	=	capacityIncrement;

				}

// 0

	public	Vector(int	initialCapacity)	{

								this(initialCapacity,	0);

				}

// 10 0
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public	Vector()	{

								this(10);

				}

// vector

	public	Vector(Collection<?	extends	E>	c)	{

								elementData	=	c.toArray();

								elementCount	=	elementData.length;

								//	c.toArray	might	(incorrectly)	not	return	Object[]	(see	6260652)

								if	(elementData.getClass()	!=	Object[].class)

												elementData	=	Arrays.copyOf(elementData,	elementCount,	

Object[].class);

				}

public	synchronized	void	addElement(E	obj)	{

								modCount++;

								ensureCapacityHelper(elementCount	+	1);

								elementData[elementCount++]	=	obj;

				}

	public	synchronized	void	insertElementAt(E	obj,	int	index)	{

								modCount++;

								if	(index	>	elementCount)	{

												throw	new	ArrayIndexOutOfBoundsException(index

																																																					+	"	>	"	+	elementCount);

								}

								ensureCapacityHelper(elementCount	+	1);

								System.arraycopy(elementData,	index,	elementData,	index	+	1,	elementCount	

-	index);

								elementData[index]	=	obj;

								elementCount++;

				}			

private	void	ensureCapacityHelper(int	minCapacity)	{

								//	overflow-conscious	code

								if	(minCapacity	-	elementData.length	>	0)

												grow(minCapacity);

				}

	private	void	grow(int	minCapacity)	{

								//	overflow-conscious	code

								int	oldCapacity	=	elementData.length;

								int	newCapacity	=	oldCapacity	+	((capacityIncrement	>	0)	?

																																									capacityIncrement	:	oldCapacity);

								if	(newCapacity	-	minCapacity	<	0)



3

												newCapacity	=	minCapacity;

								if	(newCapacity	-	MAX_ARRAY_SIZE	>	0)

												newCapacity	=	hugeCapacity(minCapacity);

								elementData	=	Arrays.copyOf(elementData,	newCapacity);

				}

				private	static	int	hugeCapacity(int	minCapacity)	{

								if	(minCapacity	<	0)	//	overflow

												throw	new	OutOfMemoryError();

								return	(minCapacity	>	MAX_ARRAY_SIZE)	?

												Integer.MAX_VALUE	:

												MAX_ARRAY_SIZE;

				}

public	synchronized	boolean	removeElement(Object	obj)	{

								modCount++;

								int	i	=	indexOf(obj);

								if	(i	>=	0)	{

												removeElementAt(i);

												return	true;

								}

								return	false;

				}

public	synchronized	void	removeAllElements()	{

								modCount++;

								//	Let	gc	do	its	work

								for	(int	i	=	0;	i	<	elementCount;	i++)

												elementData[i]	=	null;

								elementCount	=	0;

				}

public	boolean	remove(Object	o)	{

								return	removeElement(o);

				}

	public	synchronized	void	removeElementAt(int	index)	{

								modCount++;

								if	(index	>=	elementCount)	{

												throw	new	ArrayIndexOutOfBoundsException(index	+	"	>=	"	+

																																																					elementCount);

								}

								else	if	(index	<	0)	{
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public	boolean	addAll(Collection<?	extends	E>	c)	{

								return	addAll(size,	c);

				}

public	boolean	addAll(int	index,	Collection<?	extends	E>	c)	{

								checkPositionIndex(index);

								Object[]	a	=	c.toArray();

								int	numNew	=	a.length;

								if	(numNew	==	0)

												return	false;

								Node<E>	pred,	succ;

								if	(index	==	size)	{

												succ	=	null;

												throw	new	ArrayIndexOutOfBoundsException(index);

								}

								int	j	=	elementCount	-	index	-	1;

								if	(j	>	0)	{

												System.arraycopy(elementData,	index	+	1,	elementData,	index,	j);

								}

								elementCount--;

								elementData[elementCount]	=	null;	/*	to	let	gc	do	its	work	*/

				}

public	class	LinkedList<E>

				extends	AbstractSequentialList<E>

				implements	List<E>,	Deque<E>,	Cloneable,	java.io.Serializable

	public	LinkedList()	{

				}

	public	LinkedList(Collection<?	extends	E>	c)	{

								this();

								addAll(c);

				}

		



												pred	=	last;

								}	else	{

												succ	=	node(index);

												pred	=	succ.prev;

								}

								for	(Object	o	:	a)	{

												@SuppressWarnings("unchecked")	E	e	=	(E)	o;

												Node<E>	newNode	=	new	Node<>(pred,	e,	null);

												if	(pred	==	null)

																first	=	newNode;

												else

																pred.next	=	newNode;

												pred	=	newNode;

								}

								if	(succ	==	null)	{

												last	=	pred;

								}	else	{

												pred.next	=	succ;

												succ.prev	=	pred;

								}

								size	+=	numNew;

								modCount++;

								return	true;

				}

			public	void	addFirst(E	e)	{

								linkFirst(e);

				}

public	void	addLast(E	e)	{

								linkLast(e);

				}

3
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HashSet Set
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TreeSet   

 TreeSet Set
AbstractSet  NavigableSet, Cloneable, java.io.Serializable  TreeSet 
AbstractSet Set Set  TreeSet NavigableSet

 TreeSet Cloneable
 TreeSet java.io.Serializable

TreeSet TreeMap TreeSet 2   
TreeSet  Comparator  TreeSet add
remove  contains  log(n)  TreeSet  iterator 

fail-fast

1 TreeSet

//	

public	HashSet()	

//	

public	HashSet(Collection<?	extends	E>	c)	

//	 HashSet

public	HashSet(int	initialCapacity,	float	loadFactor)	

//	 HashSet

public	HashSet(int	initialCapacity)	

//	 HashSet ,dummy

HashSet(int	initialCapacity,	float	loadFactor,	boolean	dummy)

	public	boolean	remove(Object	o)	{

								return	map.remove(o)==PRESENT;

				}

	public	boolean	add(E	e)	{

								return	map.put(e,	PRESENT)==null;

				}

private	static	final	Object	PRESENT	=	new	Object();



2 API

//	 TreeSet

TreeSet()

//	 TreeSet collection

TreeSet(Collection<?	extends	E>	collection)

//	 TreeSet

TreeSet(Comparator<?	super	E>	comparator)

//	 TreeSet set

TreeSet(SortedSet<E>	set)

boolean																			add(E	object)

boolean																			addAll(Collection<?	extends	E>	collection)

void																						clear()

Object																				clone()

boolean																			contains(Object	object)

E																									first()

boolean																			isEmpty()

E																									last()

E																									pollFirst()

E																									pollLast()

E																									lower(E	e)

E																									floor(E	e)

E																									ceiling(E	e)

E																									higher(E	e)

boolean																			remove(Object	object)

int																							size()

Comparator<?	super	E>					comparator()

Iterator<E>															iterator()

Iterator<E>															descendingIterator()

SortedSet<E>														headSet(E	end)

NavigableSet<E>											descendingSet()

NavigableSet<E>											headSet(E	end,	boolean	endInclusive)

SortedSet<E>														subSet(E	start,	E	end)

NavigableSet<E>											subSet(E	start,	boolean	startInclusive,	E	end,	boolean	

endInclusive)

NavigableSet<E>											tailSet(E	start,	boolean	startInclusive)

SortedSet<E>														tailSet(E	start)
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 HashMap 

HashMap 

 Entry Entry key, value, hash 
 next

capacity  2^n  2 

loadFactor  0.75

threshold  capacity * loadFactor

put 
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ConcurrentHashMap 

 YY  key  hash 

 hash  n  32  key
 hash  5 

 key 
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 table[i] 
newTable[i]  newTable[i + oldLength]  16  table[0]

 newTable[0]  newTable[16] 

get 

 put get 

1.  key  hash 
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3. (== equals)  key

getEntry(key):

Java7 ConcurrentHashMap

ConcurrentHashMap  HashMap 

 ConcurrentHashMap  Segment Segment ” “ ” “
“ ”  segment

ConcurrentHashMap  Segment Segment  ReentrantLock 
 segment  Segment 



concurrencyLevel Segment  16
 ConcurrentHashMap  16  Segments  16 

 Segment 

 Segment  Segment  HashMap

initialCapacity  ConcurrentHashMap 
 Segment

loadFactor Segment 
Segment 

public	ConcurrentHashMap(int	initialCapacity,

																									float	loadFactor,	int	concurrencyLevel)	{

				if	(!(loadFactor	>	0)	||	initialCapacity	<	0	||	concurrencyLevel	<=	0)

								throw	new	IllegalArgumentException();

				if	(concurrencyLevel	>	MAX_SEGMENTS)

								concurrencyLevel	=	MAX_SEGMENTS;

				//	Find	power-of-two	sizes	best	matching	arguments

				int	sshift	=	0;

				int	ssize	=	1;

				//	 	ssize 	2	 	n	

				while	(ssize	<	concurrencyLevel)	{



 Segment 

 new ConcurrentHashMap() 

Segment  16
Segment[i]  2  0.75  1.5

 segment[0]  null  segment[0]

 segmentShift  32 – 4 = 28 segmentMask  16 – 1 = 15

put 

 put 

								++sshift;

								ssize	<<=	1;

				}

				//	 concurrencyLevel	 	16 sshift	 	4

				//	 	segmentShift	 	28 segmentMask	 	15

				this.segmentShift	=	32	-	sshift;

				this.segmentMask	=	ssize	-	1;

	

				if	(initialCapacity	>	MAXIMUM_CAPACITY)

								initialCapacity	=	MAXIMUM_CAPACITY;

	

				//	initialCapacity	 	map	

				//	 	initialCapacity	 	Segment	

				//	 	initialCapacity	 	64 	Segment	 " " 	4	

				int	c	=	initialCapacity	/	ssize;

				if	(c	*	ssize	<	initialCapacity)

								++c;

				//	 	MIN_SEGMENT_TABLE_CAPACITY	 	2

				//	

				int	cap	=	MIN_SEGMENT_TABLE_CAPACITY;

				while	(cap	<	c)

								cap	<<=	1;

	

				//	 	Segment	

				//	 	segment[0]

				Segment<K,V>	s0	=

								new	Segment<K,V>(loadFactor,	(int)(cap	*	loadFactor),

																									(HashEntry<K,V>[])new	HashEntry[cap]);

				Segment<K,V>[]	ss	=	(Segment<K,V>[])new	Segment[ssize];

				//	 	segment[0]

				UNSAFE.putOrderedObject(ss,	SBASE,	s0);	//	ordered	write	of	segments[0]

				this.segments	=	ss;

}



 hash  Segment  Segment  put 

Segment  +  

public	V	put(K	key,	V	value)	{

				Segment<K,V>	s;

				if	(value	==	null)

								throw	new	NullPointerException();

				//	1.	 	key	 	hash	

				int	hash	=	hash(key);

				//	2.	 	hash	 	Segment	 	j

				//				hash	 	32	 	segmentShift(28)	 	4	

				//				 	segmentMask(15)	 	j	 	hash	 	4	

				int	j	=	(hash	>>>	segmentShift)	&	segmentMask;

				//	 	segment[0] 	null

				//	ensureSegment(j)	 	segment[j]	

				if	((s	=	(Segment<K,V>)UNSAFE.getObject										//	nonvolatile;	recheck

									(segments,	(j	<<	SSHIFT)	+	SBASE))	==	null)	//		in	ensureSegment

								s	=	ensureSegment(j);

				//	3.	 	 	s	

				return	s.put(key,	hash,	value,	false);

}

final	V	put(K	key,	int	hash,	V	value,	boolean	onlyIfAbsent)	{

				//	 	segment	 	segment	

				//				

				HashEntry<K,V>	node	=	tryLock()	?	null	:

								scanAndLockForPut(key,	hash,	value);

				V	oldValue;

				try	{

								//	 	segment	

								HashEntry<K,V>[]	tab	=	table;

								//	 	hash	

								int	index	=	(tab.length	-	1)	&	hash;

								//	first	

								HashEntry<K,V>	first	=	entryAt(tab,	index);

	

								//	 	for	

								for	(HashEntry<K,V>	e	=	first;;)	{

												if	(e	!=	null)	{

																K	k;

																if	((k	=	e.key)	==	key	||

																				(e.hash	==	hash	&&	key.equals(k)))	{

																				oldValue	=	e.value;

																				if	(!onlyIfAbsent)	{



 segment 

 put 

: ensureSegment

ConcurrentHashMap  segment[0]

																								//	

																								e.value	=	value;

																								++modCount;

																				}

																				break;

																}

																//	

																e	=	e.next;

												}

												else	{

																//	node	 	null

																//	 	null null

																if	(node	!=	null)

																				node.setNext(first);

																else

																				node	=	new	HashEntry<K,V>(hash,	key,	value,	first);

	

																int	c	=	count	+	1;

																//	 	segment	 	segment	

																if	(c	>	threshold	&&	tab.length	<	MAXIMUM_CAPACITY)

																				rehash(node);	//	

																else

																				//	 	node	 	tab	 	index	

																				//	

																				setEntryAt(tab,	index,	node);

																++modCount;

																count	=	c;

																oldValue	=	null;

																break;

												}

								}

				}	finally	{

								//	

								unlock();

				}

				return	oldValue;

}



 segment[k]

ensureSegment(int k)  CAS 

 while CAS 

: scanAndLockForPut

 segment  put  node = tryLock() ? null :
scanAndLockForPut(key, hash, value)  tryLock()  segment 

 scanAndLockForPut 

private	Segment<K,V>	ensureSegment(int	k)	{

				final	Segment<K,V>[]	ss	=	this.segments;

				long	u	=	(k	<<	SSHIFT)	+	SBASE;	//	raw	offset

				Segment<K,V>	seg;

				if	((seg	=	(Segment<K,V>)UNSAFE.getObjectVolatile(ss,	u))	==	null)	{

								//	 	segment[0]	

								//	 	segment[0]	 	segment[k]

								//	 “ ” 	segment[0]	

								Segment<K,V>	proto	=	ss[0];

								int	cap	=	proto.table.length;

								float	lf	=	proto.loadFactor;

								int	threshold	=	(int)(cap	*	lf);

	

								//	 	segment[k]	

								HashEntry<K,V>[]	tab	=	(HashEntry<K,V>[])new	HashEntry[cap];

								if	((seg	=	(Segment<K,V>)UNSAFE.getObjectVolatile(ss,	u))

												==	null)	{	//	

	

												Segment<K,V>	s	=	new	Segment<K,V>(lf,	threshold,	tab);

												//	 	while	 	CAS

												while	((seg	=	(Segment<K,V>)UNSAFE.getObjectVolatile(ss,	u))

																			==	null)	{

																if	(UNSAFE.compareAndSwapObject(ss,	u,	null,	seg	=	s))

																				break;

												}

								}

				}

				return	seg;

}

private	HashEntry<K,V>	scanAndLockForPut(K	key,	int	hash,	V	value)	{

				HashEntry<K,V>	first	=	entryForHash(this,	hash);

				HashEntry<K,V>	e	=	first;

				HashEntry<K,V>	node	=	null;

				int	retries	=	-1;	//	negative	while	locating	node



 tryLock() 
MAX_SCAN_RETRIES  lock() 

 segment 
 node

: rehash

segment  segment  HashEntry[] 
 2 

	

				//	

				while	(!tryLock())	{

								HashEntry<K,V>	f;	//	to	recheck	first	below

								if	(retries	<	0)	{

												if	(e	==	null)	{

																if	(node	==	null)	//	speculatively	create	node

																				//	

																				//	 	tryLock()	

																				node	=	new	HashEntry<K,V>(hash,	key,	value,	null);

																retries	=	0;

												}

												else	if	(key.equals(e.key))

																retries	=	0;

												else

																//	

																e	=	e.next;

								}

								//	 	MAX_SCAN_RETRIES 1 64

								//				lock()	

								else	if	(++retries	>	MAX_SCAN_RETRIES)	{

												lock();

												break;

								}

								else	if	((retries	&	1)	==	0	&&

																	//	

																	//					 	scanAndLockForPut	

																	(f	=	entryForHash(this,	hash))	!=	first)	{

												e	=	first	=	f;	//	re-traverse	if	entry	changed

												retries	=	-1;

								}

				}

				return	node;

}



put  segment 
 put 

 segment 

//	 	node	

private	void	rehash(HashEntry<K,V>	node)	{

				HashEntry<K,V>[]	oldTable	=	table;

				int	oldCapacity	=	oldTable.length;

				//	2	

				int	newCapacity	=	oldCapacity	<<	1;

				threshold	=	(int)(newCapacity	*	loadFactor);

				//	

				HashEntry<K,V>[]	newTable	=

								(HashEntry<K,V>[])	new	HashEntry[newCapacity];

				//	 	16	 	32 	sizeMask	 	31 	‘000...00011111’

				int	sizeMask	=	newCapacity	-	1;

	

				//	 	i	 	 	i	 	i+oldCap	

				for	(int	i	=	0;	i	<	oldCapacity	;	i++)	{

								//	e	

								HashEntry<K,V>	e	=	oldTable[i];

								if	(e	!=	null)	{

												HashEntry<K,V>	next	=	e.next;

												//	

												//	 	16 e	 	oldTable[3]	 	idx	 	3	 	3	

+	16	=	19

												int	idx	=	e.hash	&	sizeMask;

												if	(next	==	null)			//	

																newTable[idx]	=	e;

												else	{	//	Reuse	consecutive	sequence	at	same	slot

																//	e	

																HashEntry<K,V>	lastRun	=	e;

																//	idx	 	e	

																int	lastIdx	=	idx;

	

																//	 	for	 	lastRun	

																for	(HashEntry<K,V>	last	=	next;

																					last	!=	null;

																					last	=	last.next)	{

																				int	k	=	last.hash	&	sizeMask;

																				if	(k	!=	lastIdx)	{

																								lastIdx	=	k;

																								lastRun	=	last;

																				}

																}

																//	 	lastRun	 	lastIdx	
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 lastRun 

 lastRun 
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 hash 

																newTable[lastIdx]	=	lastRun;

																//	 	lastRun	

																//				

																for	(HashEntry<K,V>	p	=	e;	p	!=	lastRun;	p	=	p.next)	{

																				V	v	=	p.value;

																				int	h	=	p.hash;

																				int	k	=	h	&	sizeMask;

																				HashEntry<K,V>	n	=	newTable[k];

																				newTable[k]	=	new	HashEntry<K,V>(h,	p.key,	v,	n);

																}

												}

								}

				}

				//	 	node	 	 	 	

				int	nodeIndex	=	node.hash	&	sizeMask;	//	add	the	new	node

				node.setNext(newTable[nodeIndex]);

				newTable[nodeIndex]	=	node;

				table	=	newTable;

}

public	V	get(Object	key)	{

				Segment<K,V>	s;	//	manually	integrate	access	methods	to	reduce	overhead

				HashEntry<K,V>[]	tab;

				//	1.	hash	

				int	h	=	hash(key);

				long	u	=	(((h	>>>	segmentShift)	&	segmentMask)	<<	SSHIFT)	+	SBASE;

				//	2.	 	hash	 	segment

				if	((s	=	(Segment<K,V>)UNSAFE.getObjectVolatile(segments,	u))	!=	null	&&

								(tab	=	s.table)	!=	null)	{

								//	3.	 segment	



 put  get  get 

 put  remove  segment 
 get  segment  put  remove 
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get  remove ” ”
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next table  volatile  volatile 

 UNSAFE  setEntryAt 2
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Java8 HashMap

Java8  HashMap  + +  

 Java7 HashMap  hash 

 O(n)

 Java8  8 
 O(logN)

								for	(HashEntry<K,V>	e	=	(HashEntry<K,V>)	UNSAFE.getObjectVolatile

																	(tab,	((long)(((tab.length	-	1)	&	h))	<<	TSHIFT)	+	TBASE);

													e	!=	null;	e	=	e.next)	{

												K	k;

												if	((k	=	e.key)	==	key	||	(e.hash	==	h	&&	key.equals(k)))

																return	e.value;

								}

				}

				return	null;

}
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put 

public	V	put(K	key,	V	value)	{

				return	putVal(hash(key),	key,	value,	false,	true);

}

	

//	 	onlyIfAbsent	 	true 	key	 	put	

//	 	evict	

final	V	putVal(int	hash,	K	key,	V	value,	boolean	onlyIfAbsent,

															boolean	evict)	{

				Node<K,V>[]	tab;	Node<K,V>	p;	int	n,	i;

				//	 	put	 	resize() 	java7	 	put	

				//	 	resize	 	null	 	16	

				if	((tab	=	table)	==	null	||	(n	=	tab.length)	==	0)

								n	=	(tab	=	resize()).length;

				//	 	Node	

				if	((p	=	tab[i	=	(n	-	1)	&	hash])	==	null)

								tab[i]	=	newNode(hash,	key,	value,	null);

	

				else	{//	

								Node<K,V>	e;	K	k;

								//	 key	 " "

								if	(p.hash	==	hash	&&



 Java7 Java7 Java8 

resize()  2 

												((k	=	p.key)	==	key	||	(key	!=	null	&&	key.equals(k))))

												e	=	p;

								//	

								else	if	(p	instanceof	TreeNode)

												e	=	((TreeNode<K,V>)p).putTreeVal(this,	tab,	hash,	key,	value);

								else	{

												//	

												for	(int	binCount	=	0;	;	++binCount)	{

																//	 (Java7	 )

																if	((e	=	p.next)	==	null)	{

																				p.next	=	newNode(hash,	key,	value,	null);

																				//	TREEIFY_THRESHOLD	 	8 	9	

																				//	 	treeifyBin

																				if	(binCount	>=	TREEIFY_THRESHOLD	-	1)	//	-1	for	1st

																								treeifyBin(tab,	hash);

																				break;

																}

																//	 " " 	key(==	 	equals)

																if	(e.hash	==	hash	&&

																				((k	=	e.key)	==	key	||	(key	!=	null	&&	key.equals(k))))

																				//	 	break 	e	 [ 	key	" "] 	node

																				break;

																p	=	e;

												}

								}

								//	e!=null	 key key" "

								//	 put 	if	 	" "

								if	(e	!=	null)	{

												V	oldValue	=	e.value;

												if	(!onlyIfAbsent	||	oldValue	==	null)

																e.value	=	value;

												afterNodeAccess(e);

												return	oldValue;

								}

				}

				++modCount;

				//	 	HashMap	 	size	

				if	(++size	>	threshold)

								resize();

				afterNodeInsertion(evict);

				return	null;

}



final	Node<K,V>[]	resize()	{

				Node<K,V>[]	oldTab	=	table;

				int	oldCap	=	(oldTab	==	null)	?	0	:	oldTab.length;

				int	oldThr	=	threshold;

				int	newCap,	newThr	=	0;

				if	(oldCap	>	0)	{	//	

								if	(oldCap	>=	MAXIMUM_CAPACITY)	{

												threshold	=	Integer.MAX_VALUE;

												return	oldTab;

								}

								//	

								else	if	((newCap	=	oldCap	<<	1)	<	MAXIMUM_CAPACITY	&&

																	oldCap	>=	DEFAULT_INITIAL_CAPACITY)

												//	

												newThr	=	oldThr	<<	1;	//	double	threshold

				}

				else	if	(oldThr	>	0)	//	 	new	HashMap(int	initialCapacity)	

	put	

								newCap	=	oldThr;

				else	{//	 	new	HashMap()	 	put	

								newCap	=	DEFAULT_INITIAL_CAPACITY;

								newThr	=	(int)(DEFAULT_LOAD_FACTOR	*	DEFAULT_INITIAL_CAPACITY);

				}

	

				if	(newThr	==	0)	{

								float	ft	=	(float)newCap	*	loadFactor;

								newThr	=	(newCap	<	MAXIMUM_CAPACITY	&&	ft	<	(float)MAXIMUM_CAPACITY	?

																		(int)ft	:	Integer.MAX_VALUE);

				}

				threshold	=	newThr;

	

				//	

				Node<K,V>[]	newTab	=	(Node<K,V>[])new	Node[newCap];

				table	=	newTab;	//	 	newTab	

	

				if	(oldTab	!=	null)	{

								//	

								for	(int	j	=	0;	j	<	oldCap;	++j)	{

												Node<K,V>	e;

												if	((e	=	oldTab[j])	!=	null)	{

																oldTab[j]	=	null;

																//	

																if	(e.next	==	null)

																				newTab[e.hash	&	(newCap	-	1)]	=	e;

																//	

																else	if	(e	instanceof	TreeNode)

																				((TreeNode<K,V>)e).split(this,	newTab,	j,	oldCap);

																else	{

																				//	
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																				//	

																				//	loHead loTail	 hiHead hiTail	

																				Node<K,V>	loHead	=	null,	loTail	=	null;

																				Node<K,V>	hiHead	=	null,	hiTail	=	null;

																				Node<K,V>	next;

																				do	{

																								next	=	e.next;

																								if	((e.hash	&	oldCap)	==	0)	{

																												if	(loTail	==	null)

																																loHead	=	e;

																												else

																																loTail.next	=	e;

																												loTail	=	e;

																								}

																								else	{

																												if	(hiTail	==	null)

																																hiHead	=	e;

																												else

																																hiTail.next	=	e;

																												hiTail	=	e;

																								}

																				}	while	((e	=	next)	!=	null);

																				if	(loTail	!=	null)	{

																								loTail.next	=	null;

																								//	

																								newTab[j]	=	loHead;

																				}

																				if	(hiTail	!=	null)	{

																								hiTail.next	=	null;

																								//	 	j	+	oldCap

																								newTab[j	+	oldCap]	=	hiHead;

																				}

																}

												}

								}

				}

				return	newTab;

}
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ublic	V	get(Object	key)	{

				Node<K,V>	e;

				return	(e	=	getNode(hash(key),	key))	==	null	?	null	:	e.value;

}

final	Node<K,V>	getNode(int	hash,	Object	key)	{

				Node<K,V>[]	tab;	Node<K,V>	first,	e;	int	n;	K	k;

				if	((tab	=	table)	!=	null	&&	(n	=	tab.length)	>	0	&&

								(first	=	tab[(n	-	1)	&	hash])	!=	null)	{

								//	

								if	(first.hash	==	hash	&&	//	always	check	first	node

												((k	=	first.key)	==	key	||	(key	!=	null	&&	key.equals(k))))

												return	first;

								if	((e	=	first.next)	!=	null)	{

												//	

												if	(first	instanceof	TreeNode)

																return	((TreeNode<K,V>)first).getTreeNode(hash,	key);

	

												//	

												do	{

																if	(e.hash	==	hash	&&

																				((k	=	e.key)	==	key	||	(key	!=	null	&&	key.equals(k))))

																				return	e;

												}	while	((e	=	e.next)	!=	null);

								}

				}

				return	null;
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public	ConcurrentHashMap()	{

}

public	ConcurrentHashMap(int	initialCapacity)	{

				if	(initialCapacity	<	0)

								throw	new	IllegalArgumentException();

				int	cap	=	((initialCapacity	>=	(MAXIMUM_CAPACITY	>>>	1))	?

															MAXIMUM_CAPACITY	:

															tableSizeFor(initialCapacity	+	(initialCapacity	>>>	1)	+	1));

				this.sizeCtl	=	cap;

}

public	V	put(K	key,	V	value)	{

				return	putVal(key,	value,	false);

}

final	V	putVal(K	key,	V	value,	boolean	onlyIfAbsent)	{

				if	(key	==	null	||	value	==	null)	throw	new	NullPointerException();

				//	 	hash	

				int	hash	=	spread(key.hashCode());

				//	



				int	binCount	=	0;

				for	(Node<K,V>[]	tab	=	table;;)	{

								Node<K,V>	f;	int	n,	i,	fh;

								//	 " "

								if	(tab	==	null	||	(n	=	tab.length)	==	0)

												//	

												tab	=	initTable();

	

								//	 	hash	 	f

								else	if	((f	=	tabAt(tab,	i	=	(n	-	1)	&	hash))	==	null)	{

												//	

												//				 	CAS	 	put	

												//										 	CAS	

												if	(casTabAt(tab,	i,	null,

																									new	Node<K,V>(hash,	key,	value,	null)))

																break;																			//	no	lock	when	adding	to	empty	bin

								}

								//	hash	 	MOVED

								else	if	((fh	=	f.hash)	==	MOVED)

												//	

												tab	=	helpTransfer(tab,	f);

	

								else	{	//	 f	

	

												V	oldVal	=	null;

												//	

												synchronized	(f)	{

																if	(tabAt(tab,	i)	==	f)	{

																				if	(fh	>=	0)	{	//	 	hash	 	0

																								//	

																								binCount	=	1;

																								//	

																								for	(Node<K,V>	e	=	f;;	++binCount)	{

																												K	ek;

																												//	 " " 	key

	break	

																												if	(e.hash	==	hash	&&

																																((ek	=	e.key)	==	key	||

																																	(ek	!=	null	&&	key.equals(ek))))	{

																																oldVal	=	e.val;

																																if	(!onlyIfAbsent)

																																				e.val	=	value;

																																break;

																												}

																												//	

																												Node<K,V>	pred	=	e;

																												if	((e	=	e.next)	==	null)	{
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																																pred.next	=	new	Node<K,V>(hash,	key,

																																																										value,	null);

																																break;

																												}

																								}

																				}

																				else	if	(f	instanceof	TreeBin)	{	//	

																								Node<K,V>	p;

																								binCount	=	2;

																								//	

																								if	((p	=	((TreeBin<K,V>)f).putTreeVal(hash,	key,

																																																							value))	!=	null)	{

																												oldVal	=	p.val;

																												if	(!onlyIfAbsent)

																																p.val	=	value;

																								}

																				}

																}

												}

												//	binCount	!=	0	

												if	(binCount	!=	0)	{

																//	 	HashMap	 	8

																if	(binCount	>=	TREEIFY_THRESHOLD)

																				//	 	HashMap	

																				//	 	64

																				//				

																				treeifyBin(tab,	i);

																if	(oldVal	!=	null)

																				return	oldVal;

																break;

												}

								}

				}

				//

				addCount(1L,	binCount);

				return	null;

}
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private	final	Node<K,V>[]	initTable()	{

				Node<K,V>[]	tab;	int	sc;

				while	((tab	=	table)	==	null	||	tab.length	==	0)	{

								//	 " " " "

								if	((sc	=	sizeCtl)	<	0)

												Thread.yield();	//	lost	initialization	race;	just	spin

								//	CAS	 	sizeCtl	 	-1

								else	if	(U.compareAndSwapInt(this,	SIZECTL,	sc,	-1))	{

												try	{

																if	((tab	=	table)	==	null	||	tab.length	==	0)	{

																				//	DEFAULT_CAPACITY	 	16

																				int	n	=	(sc	>	0)	?	sc	:	DEFAULT_CAPACITY;

																				//	 	16	

																				Node<K,V>[]	nt	=	(Node<K,V>[])new	Node<?,?>[n];

																				//	 	table table	 	volatile	

																				table	=	tab	=	nt;

																				//	 	n	 	16	 	sc	=	12

																				//	 	0.75	*	n

																				sc	=	n	-	(n	>>>	2);

																}

												}	finally	{

																//	 	sizeCtl	 	sc 	12	

																sizeCtl	=	sc;

												}

												break;

								}

				}

				return	tab;

}

private	final	void	treeifyBin(Node<K,V>[]	tab,	int	index)	{

				Node<K,V>	b;	int	n,	sc;

				if	(tab	!=	null)	{

								//	MIN_TREEIFY_CAPACITY	 	64

								//	 	64	 	32	 	16	

								if	((n	=	tab.length)	<	MIN_TREEIFY_CAPACITY)

												//	

												tryPresize(n	<<	1);

								//	b	

								else	if	((b	=	tabAt(tab,	index))	!=	null	&&	b.hash	>=	0)	{

												//	

												synchronized	(b)	{



tryPresize

 Java8 ConcurrentHashMap 

 transfer 

 2 

	

																if	(tabAt(tab,	index)	==	b)	{

																				//	

																				TreeNode<K,V>	hd	=	null,	tl	=	null;

																				for	(Node<K,V>	e	=	b;	e	!=	null;	e	=	e.next)	{

																								TreeNode<K,V>	p	=

																												new	TreeNode<K,V>(e.hash,	e.key,	e.val,

																																														null,	null);

																								if	((p.prev	=	tl)	==	null)

																												hd	=	p;

																								else

																												tl.next	=	p;

																								tl	=	p;

																				}

																				//	

																				setTabAt(tab,	index,	new	TreeBin<K,V>(hd));

																}

												}

								}

				}

}

//	 	size	

private	final	void	tryPresize(int	size)	{

				//	c size	 	1.5	 	1 	2	 	n	

				int	c	=	(size	>=	(MAXIMUM_CAPACITY	>>>	1))	?	MAXIMUM_CAPACITY	:

								tableSizeFor(size	+	(size	>>>	1)	+	1);

				int	sc;

				while	((sc	=	sizeCtl)	>=	0)	{

								Node<K,V>[]	tab	=	table;	int	n;

	

								//	 	if	

								if	(tab	==	null	||	(n	=	tab.length)	==	0)	{

												n	=	(sc	>	c)	?	sc	:	c;

												if	(U.compareAndSwapInt(this,	SIZECTL,	sc,	-1))	{

																try	{

																				if	(table	==	tab)	{

																								@SuppressWarnings("unchecked")

																								Node<K,V>[]	nt	=	(Node<K,V>[])new	Node<?,?>[n];

																								table	=	nt;

																								sc	=	n	-	(n	>>>	2);	//	0.75	*	n
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																				}

																}	finally	{

																				sizeCtl	=	sc;

																}

												}

								}

								else	if	(c	<=	sc	||	n	>=	MAXIMUM_CAPACITY)

												break;

								else	if	(tab	==	table)	{

												//	 	rs	

												int	rs	=	resizeStamp(n);

	

												if	(sc	<	0)	{

																Node<K,V>[]	nt;

																if	((sc	>>>	RESIZE_STAMP_SHIFT)	!=	rs	||	sc	==	rs	+	1	||

																				sc	==	rs	+	MAX_RESIZERS	||	(nt	=	nextTable)	==	null	||

																				transferIndex	<=	0)

																				break;

																//	2.	 	CAS	 	sizeCtl	 	1 	transfer	

																//				 	nextTab	 	null

																if	(U.compareAndSwapInt(this,	SIZECTL,	sc,	sc	+	1))

																				transfer(tab,	nt);

												}

												//	1.	 	sizeCtl	 	(rs	<<	RESIZE_STAMP_SHIFT)	+	2)

												//					

												//		 	transfer	 	nextTab	 	null

												else	if	(U.compareAndSwapInt(this,	SIZECTL,	sc,

																																									(rs	<<	RESIZE_STAMP_SHIFT)	+	2))

																transfer(tab,	null);

								}

				}

}
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private	final	void	transfer(Node<K,V>[]	tab,	Node<K,V>[]	nextTab)	{

				int	n	=	tab.length,	stride;

	

				//	stride	 	n 	(n>>>3)/NCPU 	16

				//	stride	 ” “ 	n	

				//			 	n	 	stride	

				if	((stride	=	(NCPU	>	1)	?	(n	>>>	3)	/	NCPU	:	n)	<	MIN_TRANSFER_STRIDE)

								stride	=	MIN_TRANSFER_STRIDE;	//	subdivide	range

	

				//	 	nextTab	 	null

				//				 	nextTab	 	null

				//							 nextTab	 	null

				if	(nextTab	==	null)	{

								try	{

												//	

												Node<K,V>[]	nt	=	(Node<K,V>[])new	Node<?,?>[n	<<	1];

												nextTab	=	nt;

								}	catch	(Throwable	ex)	{						//	try	to	cope	with	OOME

												sizeCtl	=	Integer.MAX_VALUE;

												return;

								}

								//	nextTable	 	ConcurrentHashMap	

								nextTable	=	nextTab;

								//	transferIndex	 	ConcurrentHashMap	

								transferIndex	=	n;

				}

	

				int	nextn	=	nextTab.length;

	

				//	ForwardingNode	 	Node

				//	 Node key value	 	next	 	null 	hash	 	MOVED

				//	 	i	

				//				 	i	 	ForwardingNode

				//				

				ForwardingNode<K,V>	fwd	=	new	ForwardingNode<K,V>(nextTab);

	

	

				//	advance	



				boolean	advance	=	true;

				boolean	finishing	=	false;	//	to	ensure	sweep	before	committing	nextTab

	

				/*

					*	 	for	

					*

					*/

	

				//	i	 bound	

				for	(int	i	=	0,	bound	=	0;;)	{

								Node<K,V>	f;	int	fh;

	

								//	 	while	

								//	advance	 	true	

								//			 i	 	transferIndex bound	 	transferIndex-stride

								while	(advance)	{

												int	nextIndex,	nextBound;

												if	(--i	>=	bound	||	finishing)

																advance	=	false;

	

												//	 	transferIndex	 	nextIndex

												//	 	transferIndex	 	0

												else	if	((nextIndex	=	transferIndex)	<=	0)	{

																i	=	-1;

																advance	=	false;

												}

												else	if	(U.compareAndSwapInt

																					(this,	TRANSFERINDEX,	nextIndex,

																						nextBound	=	(nextIndex	>	stride	?

																																			nextIndex	-	stride	:	0)))	{

																//	 nextBound	

																bound	=	nextBound;

																i	=	nextIndex	-	1;

																advance	=	false;

												}

								}

								if	(i	<	0	||	i	>=	n	||	i	+	n	>=	nextn)	{

												int	sc;

												if	(finishing)	{

																//	

																nextTable	=	null;

																//	 	nextTab	 	table	

																table	=	nextTab;

																//	 	sizeCtl n	 	sizeCtl	

	0.75	

																sizeCtl	=	(n	<<	1)	-	(n	>>>	1);

																return;



												}

	

												//	 sizeCtl	 	(rs	<<	RESIZE_STAMP_SHIFT)	+	2

												//	 	sizeCtl	 	1

												//	 	CAS	 	sizeCtl	 	1

												if	(U.compareAndSwapInt(this,	SIZECTL,	sc	=	sizeCtl,	sc	-	1))	{

																//	

																if	((sc	-	2)	!=	resizeStamp(n)	<<	RESIZE_STAMP_SHIFT)

																				return;

	

																//	 	(sc	-	2)	==	resizeStamp(n)	<<	RESIZE_STAMP_SHIFT

																//	 	if(finishing){}	

																finishing	=	advance	=	true;

																i	=	n;	//	recheck	before	commit

												}

								}

								//	 	i	 	ForwardingNode	”

“

								else	if	((f	=	tabAt(tab,	i))	==	null)

												advance	=	casTabAt(tab,	i,	null,	fwd);

								//	 	ForwardingNode

								else	if	((fh	=	f.hash)	==	MOVED)

												advance	=	true;	//	already	processed

								else	{

												//	

												synchronized	(f)	{

																if	(tabAt(tab,	i)	==	f)	{

																				Node<K,V>	ln,	hn;

																				//	 	hash	 	0 	Node	

																				if	(fh	>=	0)	{

																								//	 	Java7	 	ConcurrentHashMap	

																								//	

																								//			 	lastRun 	lastRun	

																								//			lastRun	

																								int	runBit	=	fh	&	n;

																								Node<K,V>	lastRun	=	f;

																								for	(Node<K,V>	p	=	f.next;	p	!=	null;	p	=	p.next)	{

																												int	b	=	p.hash	&	n;

																												if	(b	!=	runBit)	{

																																runBit	=	b;

																																lastRun	=	p;

																												}

																								}

																								if	(runBit	==	0)	{

																												ln	=	lastRun;

																												hn	=	null;

																								}



																								else	{

																												hn	=	lastRun;

																												ln	=	null;

																								}

																								for	(Node<K,V>	p	=	f;	p	!=	lastRun;	p	=	p.next)	{

																												int	ph	=	p.hash;	K	pk	=	p.key;	V	pv	=	p.val;

																												if	((ph	&	n)	==	0)

																																ln	=	new	Node<K,V>(ph,	pk,	pv,	ln);

																												else

																																hn	=	new	Node<K,V>(ph,	pk,	pv,	hn);

																								}

																								//	 	i

																								setTabAt(nextTab,	i,	ln);

																								//	 	i+n

																								setTabAt(nextTab,	i	+	n,	hn);

																								//	 	fwd

																								//				 	hash	 	MOVED

																								setTabAt(tab,	i,	fwd);

																								//	advance	 	true

																								advance	=	true;

																				}

																				else	if	(f	instanceof	TreeBin)	{

																								//	

																								TreeBin<K,V>	t	=	(TreeBin<K,V>)f;

																								TreeNode<K,V>	lo	=	null,	loTail	=	null;

																								TreeNode<K,V>	hi	=	null,	hiTail	=	null;

																								int	lc	=	0,	hc	=	0;

																								for	(Node<K,V>	e	=	t.first;	e	!=	null;	e	=	e.next)	{

																												int	h	=	e.hash;

																												TreeNode<K,V>	p	=	new	TreeNode<K,V>

																																(h,	e.key,	e.val,	null,	null);

																												if	((h	&	n)	==	0)	{

																																if	((p.prev	=	loTail)	==	null)

																																				lo	=	p;

																																else

																																				loTail.next	=	p;

																																loTail	=	p;

																																++lc;

																												}

																												else	{

																																if	((p.prev	=	hiTail)	==	null)

																																				hi	=	p;

																																else

																																				hiTail.next	=	p;

																																hiTail	=	p;

																																++hc;

																												}

																								}



transfer  transferIndex
 stride 

 tryPresize 

get 

get 

																								//	 	8

																								ln	=	(lc	<=	UNTREEIFY_THRESHOLD)	?	untreeify(lo)	:

																												(hc	!=	0)	?	new	TreeBin<K,V>(lo)	:	t;

																								hn	=	(hc	<=	UNTREEIFY_THRESHOLD)	?	untreeify(hi)	:

																												(lc	!=	0)	?	new	TreeBin<K,V>(hi)	:	t;

	

																								//	 	ln	 	i

																								setTabAt(nextTab,	i,	ln);

																								//	 	hn	 	i+n

																								setTabAt(nextTab,	i	+	n,	hn);

																								//	 	fwd

																								//				 	hash	 	MOVED

																								setTabAt(tab,	i,	fwd);

																								//	advance	 	true

																								advance	=	true;

																				}

																}

												}

								}

				}

}

public	V	get(Object	key)	{

				Node<K,V>[]	tab;	Node<K,V>	e,	p;	int	n,	eh;	K	ek;

				int	h	=	spread(key.hashCode());

				if	((tab	=	table)	!=	null	&&	(n	=	tab.length)	>	0	&&

								(e	=	tabAt(tab,	(n	-	1)	&	h))	!=	null)	{

								//	

								if	((eh	=	e.hash)	==	h)	{

												if	((ek	=	e.key)	==	key	||	(ek	!=	null	&&	key.equals(ek)))



HashMap 2 n  length=2^n 

hash table

h&(length - 1) length
HashMap

LinkedHashMap   

HashMap LinkedHashMap HashMap
, LinkedHashMap HashMap HashMap

HashTable   

Hashtable key-value

 Hashtable JDK1.0

 Hashtable Serializable Cloneable

Hashtable HashMap

1 HashTable Dictionary HashMap AbstractMap Dictionary
AbstractMap Map

2 null HashMap null key null value HashTable
key value null

3 HashMap Hashtable

4 HashMap Iterator Hashtable Iterator Enumeration

																return	e.val;

								}

								//	 	hash	 	0 	

								else	if	(eh	<	0)

												//	 	ForwardingNode.find(int	h,	Object	k)	 	TreeBin.find(int	h,	

Object	k)

												return	(p	=	e.find(h,	key))	!=	null	?	p.val	:	null;

	

								//	

								while	((e	=	e.next)	!=	null)	{

												if	(e.hash	==	h	&&

																((ek	=	e.key)	==	key	||	(ek	!=	null	&&	key.equals(ek))))

																return	e.val;

								}

				}

				return	null;

}



JDK Copy-On-Write   

  

 Copy-On-Write COW
Copy

JDK1.5 Java CopyOnWrite
, CopyOnWriteArrayList CopyOnWriteArraySet CopyOnWrite

CopyOnWrite   

 CopyOnWrite
Copy

CopyOnWrite
CopyOnWrite

CopyOnWriteArrayList   

CopyOnWriteList

public	boolean	add(E	e)	{

								//

								final	ReentrantLock	lock	=	this.lock;

								//

								lock.lock();

								try	{

												//

												Object[]	elements	=	getArray();

												//

												int	len	=	elements.length;

												// 1

												Object[]	newElements	=	Arrays.copyOf(elements,	len	+	1);

												//

												newElements[len]	=	e;

												// CopyOnWriteArrayList

												setArray(newElements);

												return	true;

								}	finally	{

												//

												lock.unlock();

								}

				}

//setArray()

				final	void	setArray(Object[]	a)	{

								//CopyOnWriteArrayList

								array	=	a;



 
+1

CopyOnWriteArrayList

CopyOnWriteArrayList

CopyOnWrite   

 CopyOnWrite

CopyOnWrite   

CopyOnWrite

CopyOnWrite
:

200M 100M 300M
Yong GC Full GC

CopyOnWrite 15 Full GC

CopyOnWrite
CopyOnWrite

JVM   

Javac   

Javac ?   

 Javac Javac Java
JVM JVM JVM

				}

			public	E	get(int	index)	{

								return	get(getArray(),	index);

				}



 Javac Java Java JVM
.java .class Java

JVM

Javac   

 Javac

 ?

 1. : if
else Token

 2. : Java if
Java



 3. :
Java

 

Javac   

  

Java

 com.sun.tools.javac.main.Main

 Javac com.sun.tools.javac.parser.Lexer,
com.sun.tools.javac.parser.Scanner Java
Java Token

package	compile;

public	class	Cifa	{

				int	a;

				int	b=a;

				int	c=a+1;

				

}



 Factory Scanner JavacParser JavacParser Java
Scanner Token Java

Names

 JavacParser parseCompilationUnit() :



 Java packege import

 Token
Token :



 :Javac Token Javac
Token

 :Javac javacParser Java
Token

 Token Token.PACKAGE qualident :

:



Token
Token Scanner nextToken Token
Token com.sun.tools.javac.parser.Token

token com.sun.tools.javac.parser.Keywords
Keywords Token

Token



Name Name Name.Table
Keywords Token Keywords key

key com.sun.tools.javac.parser.Token Token Name
Keywords Token.IDENTIFIER

Name Name Token ;



  

 Token

 Javac Java
com.sun.tools.javac.tree.JCTree

 :

 1. xxxTree, com.sun.source.tree.Tree

 2. com.sun.tools.javac.tree.JCTree xxxTree
JCxxx

 3. JCxxx JCTree

JCTree :



 1.Tree tag:
1 TOPLEVEL 1 IMPORT TOPLEVEL 1 2.

 2.pos: , 0 -1

 3.type: Java int float String

 package

TreeMaker Name JCIdent
JCFieldAccess JCFieldAccess

 import :

 JCImport :



 Import interface class enum calss
class

 Token Token.CLASS Token.IDENTIFIER
Token



 classBody list JCClassDeca
class

 ;

 :

 
JCCompilationUnit.JCCompilationUnit package

pid JCClassDec1 java :



 TreeMaker
TreeMaker JCTree.Factory

  

 

checked exception Java

 Java com.sun.tools.javac.comp.Enter
:

 1.

 2.
MemberEnter.complete()

 Yufa

 com.sun.tools.javac.comp.Attr :

 1.

 2.

 3.

 4.

 :

 :



 

 , com.sun.tools.javac.comp.Flow :

1. Java String

2. final

3.

4. CheckedException

5.

 com.sun.tools.javac.comp.Flow,

:

 :



 for :

 :



Java   

JVM   



  

Java   

  

Java   

Java

  

  

  



1.

2.

3.Class

  

  

0. new

1.

2.

3. init

Java

1.

2.

TLAB TLAB
TLAB

  

3

8

8

  



1.

2.

  

  

  

1 1 0

  



GC Roots

GC Roots

  

(Strong Reference) new

(Soft Reference)

(Weak Reference): GC

(Phantom Reference) GC

finlize()   

(
)

  

-   

  

Eden Survivor 8:1 10%

:

  

:

  



HotSpot   

  

GC Roots

Root Java

  

1.

2.

  

  

Serial   

ParNew   

Serial

Parallel Scavenge   

Serial Old   

Parallel Old   

-

CMS   



 

-Xms (MinHeapFreeRatio ) 40%

-

B/S

CMS :

1. : Stop The World, GC Roots

2. : GC Roots Tracing

3. : Stop The World

4.

:

1.CMS CPU

2.CMS "Concurrent Mode Failure" Full GC

 : "
"

3.CMS " - "

G1   

G1  :

1. : GC Java

2.

3.

4.

G1 :

1.

2.

3.

4.

JVM   



-Xms
1/64(<1GB)

(MinHeapFreeRatio ) 40%
JVM -Xmx .

-Xmx
1/4(<1GB)

(MaxHeapFreeRatio ) 70%
JVM  -Xms

-Xmn
(1.4or lator)

 

eden+ 2 survivor space). jmap -heap
New gen  =  +  + 

. , .
,Sun 3/8

-XX:NewSize
(for 1.3/1.4)

  

-XX:MaxNewSize
(for 1.3/1.4)

  

-XX:PermSize (perm gen)
1/64

 

-XX:MaxPermSize
1/4

 

-Xss  

JDK5.0 1M, 256K.
 . ,

.
, , 3000~5000   

 128k  256k
 

threadstacksize , ,
:"” -Xss is translated in a VM flag named 

ThreadStackSize” 

-XX:ThreadStackSize
Thread Stack 
Size

 
(0 means use default stack size) [Sparc: 512; Solaris x86: 320 
(was 256 prior in 5.0 and earlier); Sparc 64 bit: 1024; Linux 
amd64: 1024 (was 0 in 5.0 and earlier); all others 0.]

-XX:NewRatio

(
Eden
Survivor )

( )

 
-XX:NewRatio=4 1:4,

1/5 Xms=Xmx Xmn

-XX:SurvivorRatio
Eden
Survivor  

8, Survivor Eden 2:8, Survivor
1/10

-XX:LargePageSizeInBytes
 

Perm

 =128m

-
XX:+UseFastAccessorMethods

  

-XX:+DisableExplicitGC
System.gc()

 

-XX:MaxTenuringThreshold  

0 , Survivor , . 
, .

, Survivor ,
 ,  

GC .

-XX:+AggressiveOpts   

-XX:+UseBiasedLocking   

-Xnoclassgc   

softly reachable objects will remain alive for some amount of 



-
XX:SoftRefLRUPolicyMSPerMB

SoftReference

1s
softly reachable objects will remain alive for some amount of 
time after the last time they were referenced. The default value 
is one second of lifetime per free megabyte in the heap

-XX:PretenureSizeThreshold 0
 Parallel Scavenge GC  

, .

-XX:TLABWasteTargetPercent
TLAB eden

1%  

-XX:+CollectGen0First
FullGC

YGC
false  

  

Eden   

Eden Minor GC

Minor GC

Full GC Minor GC

  

  

Minor GC Suvivor 1 15

Full GC   

 Minor GC  Eden  Minor GC  Full GC
:

1.  System.gc()  JVM  Full GC
 Full GC  Full GC  

 -XX:+ DisableExplicitGC  RMI 
System.gc()

2  
 Full GC :

Java.lang.OutOfMemoryError: Java heap space  Full GC
 Minor GC  

3   Minor GC 
HandlePromotionFailure  Full GC

4.



 JVM HotSpot
Permanet Generation class

Permanet Generation CMS GC
Full GC Full GC JVM

java.lang.OutOfMemoryError: PermGen space  Perm Gen Full GC
Perm Gen CMS GC

  

survivor survivor

  

1. ,  ,  , .

2. , minor gc   
. , ,

.

3. , ,  ,
. , .

4. , full gc,  ,  .
OutOfMemoryError.

5. 

 

  



Loading
Verification (Preparation) (Resolution) (Initialization) (Using)

(Unloading)7 3 Linking  

5

Java HotSpot

  

java.lang.ClassLoader loadClass() 3

1. Class

2. 
3. java.lang.Class

Linking

  

Class
 4

1. Class 0xCAFEBABE

2. javac
Java java.lang.Object

3. 
4. 

-Xverifynone

  



static
“ ”

value 0 123. java
value 123 putstatic () value
123  “ ” public static final int value=123

ConstantValue final
value 123 0.

  

7

:

:  

  

java

() . ()
static{}

() () ()
() SSClass

 ()
 ()

()  
() ()

()
()  ()

public	class	Test

{

				static

				{

								i=0;

								System.out.println(i);// Cannot	reference	a	field	before	it	

is	defined

				}

				static	int	i=1;

}



()
() ()

package	jvm.classload;

	

public	class	DealLoopTest

{

				static	class	DeadLoopClass

				{

								static

								{

												if(true)

												{

																System.out.println(Thread.currentThread()+"init	DeadLoopClass");

																while(true)

																{

																}

												}

								}

				}

	

				public	static	void	main(String[]	args)

				{

								Runnable	script	=	new	Runnable(){

												public	void	run()

												{

																System.out.println(Thread.currentThread()+"	start");

																DeadLoopClass	dlc	=	new	DeadLoopClass();

																System.out.println(Thread.currentThread()+"	run	over");

												}

								};

	

								Thread	thread1	=	new	Thread(script);

								Thread	thread2	=	new	Thread(script);

								thread1.start();

								thread2.start();

				}

}

Thread[Thread-0,5,main]	start

Thread[Thread-1,5,main]	start

Thread[Thread-0,5,main]init	DeadLoopClass



() ()
()  

5 jdk1.7 “ ”

1. new,getstatic,putstatic,invokestatic
4 Java new

final

2. java.lang.reflect

3. 
4. main()

5. jdk1.7 java.lang.invoke.MethodHandle
REF_getstatic,REF_putstatic,REF_invokeStatic

 

1. SuperClass

static

								{

												System.out.println(Thread.currentThread()	+	"init	DeadLoopClass");

												try

												{

																TimeUnit.SECONDS.sleep(10);

												}

												catch	(InterruptedException	e)

												{

																e.printStackTrace();

												}

								}

Thread[Thread-0,5,main]	start

Thread[Thread-1,5,main]	start

Thread[Thread-1,5,main]init	DeadLoopClass	( sleep	10s)

Thread[Thread-1,5,main]	run	over

Thread[Thread-0,5,main]	run	over



2. 

hello world

  

  

 

 Class

 

 

 

 

public	class	NotInitialization

{

				public	static	void	main(String[]	args)

				{

								SuperClass[]	sca	=	new	SuperClass[10];

				}

}

{

				static

				{

								System.out.println("ConstClass	init!");

				}

				public	static		final	String	HELLOWORLD	=	"hello	world";

}

public	class	NotInitialization

{

				public	static	void	main(String[]	args)

				{

								System.out.println(ConstClass.HELLOWORLD);

				}

}



  

 

  

  Java 
 java.lang.Object  rt.jar 

 Object 
 



java.lang.Object  ClassPath   Object
 rt.jar  Java 

 

  

 loadClass()

Java   

  

 Java Java
Java

  

 Java

 Java

?   

 

CAS   

 Java synchronized synchronized

volatile volatile

 synchronized

CAS

 Concurrent ReenterLock AQS Atomic
CAS i++

synchronized :



 AtomicInteger i

++

getAndIncrement

getAndAddInt ():

compareAndSwapInt CAS

public	class	Test	{

				public	volatile	int	i;

				public	synchronized	void	add()	{

								i++;

				}

}

public	class	Test	{

				public	AtomicInteger	i;

				public	void	add()	{

								i.getAndIncrement();

				}

}

public	final	int	getAndIncrement()	{

				return	unsafe.getAndAddInt(this,	valueOffset,	1);

}

public	final	int	getAndAddInt(Object	var1,	long	var2,	int	var4)	{

				int	var5;

				do	{

								var5	=	this.getIntVolatile(var1,	var2);

				}	while(!this.compareAndSwapInt(var1,	var2,	var5,	var5	+	var4));

				return	var5;

}



compareAndSwapInt this

getAndAddInt unsafe Unsafe Unsafe

AtomicInteger

AtomicInteger value

unsafe valueOffset static

static unsafe

objectFieldOffset Atomic value valueOffset

value

getAndAddInt var5 unsafe

getIntVolatile(var1,	var2) native JDK

var1 var2 var1 AtomicInteger var2

valueOffset , valueOffset

compareAndSwapInt var1,	var2,	var5,	var5	+	var4

compareAndSwapInt obj,	offset,	expect,	update obj value

expect update

CAS CAS

JNI CPU

CAS   

CAS JNI C Hotspot Unsafe.cpp

public	class	AtomicInteger	extends	Number	implements	java.io.Serializable	{

				private	static	final	long	serialVersionUID	=	6214790243416807050L;

				

				//	setup	to	use	Unsafe.compareAndSwapInt	for	updates

				private	static	final	Unsafe	unsafe	=	Unsafe.getUnsafe();

				private	static	final	long	valueOffset;

				

				static	{

								try	{

												valueOffset	=	unsafe.objectFieldOffset

																(AtomicInteger.class.getDeclaredField("value"));

								}	catch	(Exception	ex)	{	throw	new	Error(ex);	}

				}

				

				private	volatile	int	value;

				...



compareAndSwapInt Unsafe_CompareAndSwapInt

Unsafe_CompareAndSwapInt :

p addr p offset Atomic::cmpxchg(x,	addr,	e) , 

x e cmpxchg
Linux X86

__asm__ ASM __volatile__

os::is_MP

static	JNINativeMethod	methods_15[]	=	{

				// ...

				{CC"compareAndSwapInt",		CC"("OBJ"J""I""I"")Z",					

	FN_PTR(Unsafe_CompareAndSwapInt)},

				{CC"compareAndSwapLong",	CC"("OBJ"J""J""J"")Z",					

	FN_PTR(Unsafe_CompareAndSwapLong)},

				// ...

};

UNSAFE_ENTRY(jboolean,	Unsafe_CompareAndSwapInt(JNIEnv	*env,	jobject	unsafe,	

jobject	obj,	jlong	offset,	jint	e,	jint	x))

		UnsafeWrapper("Unsafe_CompareAndSwapInt");

		oop	p	=	JNIHandles::resolve(obj);

		jint*	addr	=	(jint	*)	index_oop_from_field_offset_long(p,	offset);

		return	(jint)(Atomic::cmpxchg(x,	addr,	e))	==	e;

UNSAFE_END

inline	jint					Atomic::cmpxchg				(jint					exchange_value,	volatile	jint*					

dest,	jint					compare_value)	{

		int	mp	=	os::is_MP();

		__asm__	volatile	(LOCK_IF_MP(%4)	"cmpxchgl	%1,(%3)"

																				:	"=a"	(exchange_value)

																				:	"r"	(exchange_value),	"a"	(compare_value),	"r"	(dest),	"r"	

(mp)

																				:	"cc",	"memory");

		return	exchange_value;

}

//	Adding	a	lock	prefix	to	an	instruction	on	MP	machine

#define	LOCK_IF_MP(mp)	"cmp	$0,	"	#mp	";	je	1f;	lock;	1:	"



template cmpxchgl	%1,(%3)

output operands , =a eax

input operand %1  exchange_value , %3 dest , %4 mp  r

a eax

list of clobbered registers cc cmpxchgl

, memory volatile

cmpxchgl	exchange_value	,dest %2 compare_value

cmpxchgl cmpxchgl l 4

cmpxchgl eax compare_value exchange_value

dest exchange_value, exchange_value eax
Intel CMPXCHG

JDK CPU cmpxchgl AtomicInteger CAS

Java   

 

asm	(	assembler	template

				:	output	operands																		/*	optional	*/

				:	input	operands																			/*	optional	*/

				:	list	of	clobbered	registers						/*	optional	*/

				);

https://link.juejin.im/?target=http%3A%2F%2Ffaydoc.tripod.com%2Fcpu%2Fcmpxchg.htm


  

 
Linux

CPU   

 CPU 3

1.

 CPU
CPU

2.

 CPU CPU 1-3

 CPU CPU IO 5 top
pidstat

top



 1.2%us, 0.4%sy 0.0%
98%id CPU 0.0%wa IO

0.0%hi 0.4%si

 1 CPU

 CPU

pidstat

 sysstat pidstat 1 2 1s



 cpu CPU

 TID id CPU

CPU us sy

1.us

 java us
GC

 Linux us id 16  kill -3
[javapid] jstack dump java 16 nid

CPU

2.sy

 

 

IO   



 Linux IO

1.pidstat

 KB_rd/s KB_wr/s

2.iostat

 IO

IO   

  sar -n FULL 1 2

  

 JVM GC  ii CPU
OutOfMemoryError Java

vmstat

 memory swpd free buff cache swap
si so

swpd

free

buff

cache

swap si disk

swap so xierudisk

swap swap swap IO

Java JVM swap



sar

 kbmemfree kbmemused %memused kbbuffers kbcached
linux buffer cache

=kbmemfree+kbbuffers+kbcahched

vmstat sar

top

 JVM Java JM
top Java -Xmx -XX MaxPerSize

Java -Xms
top Java JVM

Full GC java
JVM -Xmx JVM

pidstat

  pidstat -r -p [pid][interval] [interval][times], [times]. 

Direct BytBuffer JVM Heap

package	cn.edu.hust;

import	java.nio.ByteBuffer;

public	class	JVM1	{

				public	static	void	main(String[]	args)	throws	InterruptedException	{



 IDEA  -Xms140M -Xmx140M

 direct vytebuffer JVM heap GC

JVM

								Thread.sleep(20000);

								System.out.println("read	to	create	bytes,	so	JVM	heap	will	be	used");

								byte[]	bytes=new	byte[128*1000*1000];

								bytes[0]=1;

								bytes[1]=2;

								Thread.sleep(10000);

								System.out.println("read	to	allocate	&	put	direct	bytebuffers,no	JVM	heap	

should	be	used");

								ByteBuffer	buffer=ByteBuffer.allocate(128*1024*1024);

								buffer.put(bytes);

								buffer.flip();

								Thread.sleep(10000);

								System.out.println("ready	to	gc,JVM	heap	will	be	freed");

								bytes=null;

								System.gc();

								Thread.sleep(10000);

								System.out.println("ready	to	get	bytes,then	JVM	heap	will	be	used");

								byte[]	resultBytes=new	byte[128*1000*1000];

								buffer.get(resultBytes);

								System.out.println("resultBytes[1]	is:"+resultBytes[1]);

								Thread.sleep(10000);

								System.out.println("ready	to	gc	all");

								buffer=null;

								resultBytes=null;

								System.gc();

								Thread.sleep(10000);

				}

}



 Java GC OutOfmemeroyError JVM
JVM heap

  

 

  

 

  

 

  

 

  

JVM   

 GC

  

 minot GC Full GC minor GC Full GC 
-Xms -Xmx -Xmn -XX:SurivivorRatio -XX:MaxTenuringThreshold

 -Xmn Eden S0 S1 -XX SurvivorRatio

 -XX:MaxTenuringThreshold Minor GC
GC GC SunJDK

1.   

 minor GC
minor GC FUll GC

 JVM Heap JVM Heap
GC

 JVm Heap minor
GC JVM Heap

JVM Heap

2.   



 Full GC minor
GC

 JVM
Heap 33%

3. Survior   

 JVM Heap Survivor
SurvivorRatio Eden minor GC Surivor

Survivor minor GC
SurvivorRatio Eden minorGC Survivor

minor GC

4.   

 -Xms -Xmx JVM Heap
CPU

 -Xmn minor GC
minor GC

Full GC OutOfMemoryError

 minorGC FullGC
GC

GC   

 GC CMS GC GC

 web G1 CMS GC

  

CPU   

1.CPU us   

 CPU us CPU



 sleep CPU

 GC CPU us JVM GC

2.CPU sy   

 CPU sy

 CPU sy

IO   

 IO

1.

 

2.

 IO IO

3.

 IO

4.

 

IO   

 packet IO
packet

  

1. ThreadLocal

2.

3. FIFO LRU CachePool

4. softReference WeakReference

  

  

 CPU sy

1.   

 CAS lock nonblocking



2. Treiber   

 Treiber stack Treiber Stack

3. Michael-Scott   

 Treiber , CAS AtomicReference
,ConcurrentLinkedQueue Michael-Scott

 , CAS AtomicReference ,
CAS , ,CAS

CPU , CAS Lock
, MCAS WSTM20

4.   

public	class	ConcurrentStack<E>	{

				AtomicReference<Node<E>>	head	=	new	AtomicReference<Node<E>>();

	

				public	void	push(E	item)	{

								Node<E>	newHead	=	new	Node<E>(item);

								Node<E>	oldHead;

								do	{

												oldHead	=	head.get();

												newHead.next	=	oldHead;

								}	while	(!head.compareAndSet(oldHead,	newHead));

				}

	

				public	E	pop()	{

								Node<E>	oldHead;

								Node<E>	newHead;

								do	{

												oldHead	=	head.get();

												if	(oldHead	==	null)

																return	null;

												newHead	=	oldHead.next;

								}	while	(!head.compareAndSet(oldHead,newHead));

								return	oldHead.item;

				}

	

				static	class	Node<E>	{

								final	E	item;

								Node<E>	next;

	

								public	Node(E	item)	{	this.item	=	item;	}

				}

}



 , ,
, HashMap,

synchronized(map), synchronized(this).

5.   

 , ConcurrentHashMap 16
, , ConcurrentHashMap size

6.   

 , , , ,
CopyOnWrite CopyOnWriteArrayList

, ,

  

1. CPU   

JAVA ,

, , , ,JDK7 fork-join

2.   

 ( , )

  

1.Java JDK   

 CAS ABA AtomicStampedReference:
CAS

ABA

2.final   

final

1. final

2. final final

final

final final

1.JMM final

2. final return StoreStore
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