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Thread thread= newThread("thread name") {
publicvoid run() {

// do xxx
}

};
thread.start();

Thread thread= new Thread() {
publicvoid run() {

// do xxx
}

};
thread.setName("thread name");
thread.start();

publicclassMyThreadextendsThread {
publicMyThread() {

super("thread name");
}
publicvoid run() {

// do xxx
}

}
MyThreadthread = newMyThread();
thread.start();

Thread thread= new Thread(task); // ᴰ῀ᴋⱵ
thread.setName(άǘƘǊŜŀŘ ƴŀƳŜϦ);
thread.start();

Thread thread= new Thread(task, άǘƘǊŜŀŘ ƴŀƳŜϦ);
thread.start();
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Thread thread= newThread("interrupt test") {
publicvoid run() {

for (;;) {
doXXX();
if (Thread.interrupted()) {

break;
}

}
}

};
thread.start();

Thread thread= new Thread("interrupt test") {
publicvoid run() {

for (;;) {
try {

doXXX();
} catch(InterruptedExceptione) {

break;
} catch(Exception e) {

// handle Exception
}

}
}

};
thread.start();

publicvoid foo() throwsInterruptedException{
if (Thread.interrupted()) {

throw newInterruptedException();
}

}
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ThreadLocal

ThreadLocal<T>

initialValue() : T
get() : T
set(T value)
remove()

ӈ local variablê ̃Ȃ ⱳ

̆ ҹ ѿҩᶏ ᶫѿҩ ṿ
◐ ̆ ѿҩ ץ ◐ ̆ Ҍ

ᴪ ῒ ◐ ‖ Ȃ׆ ̆ Ἕ ѿҩ
ῃ Ȃ

ᶏ
To keep state with a thread (user-id, transaction-id, logging-id)
To cache objects which you need frequently

ᴰ

̴ ThreadLocal̦ ᶑ῭ ḣ ̦ ︢Ṙ ᾒ
Ἐ ThreadLocal‹ ῇ remove₡⁶̦ ᾊ ὐ ɡ

̦ ︢ staticᾒThreadLocal̦ ᶑṘ ῇ removeɡ



ExecutorService

Executor
Thread

Executor
Thread

Executor
Thread

Task Task Task Task Task

Task Submitter

Ѻ  У

Task Submitter

Task Submitter

₡Ḣḿ⁬ ̦Ỵ ᾒ ̦ Executorɡ
ἱ̦ Ṙ Ἐ אַ Ị̦ ♩₡Ḣ̦ ɡ

java.util.concurrent.Executors Executor ̆ Executors ⇔ץ ᵰ
ExecutorȂ



Task ExecutorTask Submitter

Ѻ  У ω
ExecutorServiceexecutor = Executors.newSingleThreadExecutor();

Callable<Object> task = newCallable<Object>() {
publicObject call() throwsException {

Object result = "...";
return result;

}
};

Future<Object> future = executor.submit(task);
future.get(); // 

Future<Object> future = executor.submit(task);

// ⌠ᴋⱵ
// ᴋⱵ ₮ ̆ ᴪ ExecutionException
future.get(); 

// 3 ̆ ᴪ TimeoutException
future.get(3, TimeUnit.SECONDS); 

Callable<Object> task = newCallable<Object>() {
publicObject call() throwsException {

Object result = ΧΤ
return result;

}
};

Task Submitterᵿ ♠Executor ̦
 ̦  ᾒ ̦ ạ FutureɡFuture ạᶪ

get̢ ệ̣̦ cancel̦ get(timeout)̢ ᾖὫ   ̣
ᾖᾖɡFuture Ṛḣ Ṛᾒẞ ɡ

̴

Runnable
Callable

Callable ₈ ᾒ

Future<T>

cancel(boolean) : boolean
isCancelled() : boolean
isDone() : boolean
get() : T
get(long, TimeUnit) : T



Ὧ

producer consumer

for (;;) {
blockingQ.take(); // ↓ ↕

}

// ↓ ↕
blockingQ.put(object);

  ̦ ạ ᾒḿ⁬ ꜗ̦ạ ẗ - ₵ ɡ
Java ̦ ‖   ̴

ArrayBlockingQueue
LinkedBlockingQueue
SynchronousQueue
PriorityBlockingQueue
CompletionService(BlockingQueue+ Executor)
TransferQueue(JDK 7Ҭ SynchronousQueue)

Ҍᴪ

sizeҹ0



BlockingQueue<E>

put(E)
take() : E
offer(E, long, TimeUnit) : boolean
poll(long, TimeUnit) : E
remainingCapacity()
drainTo(Collection<? super E>) : int
drainTo(Collection<? super E>, int ) : int

BlockingQueueҬ̆ ᶏ put takĕ offer pollȂ
ᶏ offer poll̆ Ӟ ᶏ offer pollȂ

ᶏ drainTo ῒҬ ῤ ̆ ⁞ Ȃ

Ӿ Ὧ

Queue<E>

add(E) : boolean
remove() : E
offer() : boolean
poll() : E
element() : E
peek() : E

ᶏ BlockingQueue Ṝ̆ Ҍ ᶏ Queue׆ Ҋ
̆ ↕ ԅBlocking ԅȂ

Ỏ



final BlockingQueue<Object> blockingQ= newArrayBlockingQueue<Object>(10);
Thread thread= newThread("consumer thread") {

publicvoid run() {
for (;;) {

Object object= blockingQ.poll(); // ΐ̆Ҍ ᴪ
handle(object);

}
}

};

Ӿ Ὧ

final BlockingQueue<Object> blockingQ= newArrayBlockingQueue<Object>(10);
Thread thread= newThread("consumer thread") {

publicvoid run() {
for (;;) {

try {
Object object= blockingQ.take(); // ⌠
handle(object);

} catch(InterruptedExceptione) {
break;

} catch(Exception e) {
// handle exception

}
}

}
};

X
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final BlockingQueue<Object> blockingQ= newArrayBlockingQueue<Object>(10);
Thread thread= newThread("consumer thread") {

publicvoid run() {
for (;;) {

try {
Object object= blockingQ.poll(1, TimeUnit.SECONDS); //
if (object == null) {

continue; // Ạῒז
}

} catch(InterruptedExceptione) {
break;

} catch(Exception e) {
// handle exception

}
}

}
}; 3



classBlockingQ{
privateObject notEmpty= newObject();
privateQueue<Object> linkedList= new LinkedList<Object>();

publicObject take() throwsInterruptedException{
synchronized(notEmpty) {

if (linkedList.size() == 0) {
notEmpty.wait();

}
return linkedList.poll();

}
}

publicvoidoffer(Object object) {
synchronized(notEmpty) {

if (linkedList.size() == 0) {
notEmpty.notifyAll();

}
linkedList.add(object);

}
}

}

ͮΨ ╨ Ὧ(1)

wait ᵬ̆ ᾢ Ȃ

wait ᵬӊ ̆ ᴪ Ȃ

ӊ╠̆ ᾢ Ȃ

notify notifyAll ᵬ̆ ᾢ
Ȃ

ᾑ waitȁnotfiyȁnotifyAll ạ

￼ άᾒ
  ḿ⁬



classBlockingQ{
privateObject notEmpty= newObject();
privateObject notFull= newObject();
privateQueue<Object> linkedList= newLinkedList<Object>();
privateint maxLength= 10;

publicObject take() throws InterruptedException{
synchronized(notEmpty) {

if (linkedList.size() == 0) {
notEmpty.wait();

}
synchronized(notFull) {

if (linkedList.size() == maxLength) {
notFull.notifyAll();

}
return linkedList.poll();

}
}

}
publicvoidoffer(Object object) throws InterruptedException{

synchronized(notEmpty) {
if (linkedList.size() == 0) {

notEmpty.notifyAll();
}
synchronized(notFull) {

if (linkedList.size() == maxLength) {
notFull.wait();

}
linkedList.add(object);

}
}

}
}

ͮΨ ╨ Ὧ(2)

№≢ notEmpty notFullⱴ

№≢ notEmpty notFullⱴ

￼ άᾒ
  ḿ⁬



classBlockingQ{
privateLock lock= newReentrantLock();
privateCondition notEmpty= lock.newCondition();
privateCondition notFull= lock.newCondition();
privateQueue<Object> linkedList= newLinkedList<Object>();
privateint maxLength= 10;
publicObject take() throws InterruptedException{

lock.lock();
try {

if (linkedList.size() == 0) {
notEmpty.await();

}
if (linkedList.size() == maxLength) {

notFull.signalAll();
}
return linkedList.poll();

} finally{
lock.unlock();

}
}
publicvoidoffer(Object object) throws InterruptedException{

lock.lock();
try {

if (linkedList.size() == 0) {
notEmpty.signalAll();

}
if (linkedList.size() == maxLength) {

notFull.await();
}
linkedList.add(object);

} finally{
lock.unlock();

}
}

}

ͮΨ ╨ Ὧ(3)

await ᵬ̆ ᾢ Condition Ȃ

await ᵬӊ ̆ ᴪ Ȃ

ӊ╠̆ ᾢ Ȃ

ѿҩ ⇔ץ ҩCondition

̴ awaitȁsignalȁsiganlAll ạ

signal signalAll ᵬ̆ ᾢ
Ȃ

￼ άᾒ
  ḿ⁬



ReentrantLock Synchronized

Synchronized Lockᾒ ̦ ♆Lock   ‖♆
Condition̦ ‹synchronizedᵿLock Condition ḿ ̦ ♆
synchronizedLock   ♆Condition̦ Synchronized Lock
ᾒ ᶔ᷊ɡ

JDK5̦Synchronized ḇLock ‖̦ί JDK6 ̦ ᾒ
ẋṘ‖ɡ

Lock

lock();
tryLock()
Unlock();

Condition

await();
signal();
signalAll();

synchronzied

lock();
unlock();
wait();
notify();
notifyAll();

1 0..*

awati -> wait
singal-> notify
singalAll-> notifyAll

Ṙ Lock Condition waitɠnotiffyɠnotifyAll₡⁶̛



In concurrent programming, a monitor is an object intended to be used safely by more than one thread. The defining characteristic of a monitor 
is that its methods are executed with mutual exclusion. That is, at each point in time, at most one thread may be executing any of its methods. 
This mutual exclusion greatly simplifies reasoning about the implementation of monitors compared with code that may be executed in parallel.

Monitors also provide a mechanism for threads to temporarily give up exclusive access, in order to wait for some condition tobemet, before 
regaining exclusive access and resuming their task. Monitors also have a mechanism for signaling other threads that such conditions have been 
met.

Monitors were invented by C.A.R. Hoare [1] and Per BrinchHansen, [2] and were first implemented in BrinchHansen's Concurrent Pascal 
language.

http://en.wikipedia.org/wiki/Monitor_(synchronization)

Monitor

A Mesa style 
monitor with 
two condition 
variables a 
and b

A Java 
synchronized 
style monitor

a

b

http://en.wikipedia.org/wiki/Monitor_(synchronization)


Ӿ AtomicInteger

classCounter {
privateAtomicIntegercount= newAtomicInteger();

publicvoid increment() {
count.incrementAndGet();

}

publicint getCount() {
return count.get();

}
}

classCounter {
privatevolatile int count= 0;

publicsynchronizedvoid increment() {
count++;

}

publicint getCount() {
return count;

}
}

ῃ count++̆ ⱴ

ᶏ AtomicIntegerӊ ̆Ҍ ⱴ ̆Ӟ ץ
ῃȂ

ⱦ Ṷ ᾒɡ ₫ ᾒ ̦
♩ ̦ ῼ♩ ɡjava.util.concurrent ᾒ Ṷ ᶪ
̴

AtomicBooleanȁAtomicInteger ȁAtomicLongȁAtomicReference

1

2



classCounter {
privatevolatile int max= 0;
publicsynchronizedvoidset(int value) {

if (value > max) {
max= value;

}
}
publicint getMax() {

return max;
}

}

classCounter {
privateAtomicIntegermax = newAtomicInteger();

publicvoidset(int value) {
for (;;) {

int current = max.get();
if (value > current) {

if (max.compareAndSet(current, value)) {
break;

} else{
continue;

}
} else{ break; }

}
}
publicint getMax() {

return max.get();
}

}

1

2

ῃ̆ ⱴ

LockFree ̆Ҍ ⱴ Ȃ

҈ҩ № ̔
ŵ
Ŷ CAS (CompareAndSet)
ŷ

CAS

Ӿ Lock- Free



classCounter {
privateAtomicIntegermax = newAtomicInteger();

publicvoidset(int value) {
int current;
do {

current = max.get();
if (value <= current) {

break;
}

} while (!max.compareAndSet(current, value));
}

publicint getMax() {
return max.get();

}
}

3

Ӿ Lock- Free

3 2 ѿ
̆ Ҍ for(;;) ԅ

ŘƻΧǿƘƛƭŜȂ



(Non- blocking Synchronization)

ᵥ Ḡ ῍֣ Ώ ҳ ѿҩ ̆ Ȃ
№ҹ ̂Blocking Synchronizatioñ ̂Non-blocking 

Synchronizatioñ Ȃ

ѿҩ ⌠ ҳ ̆ ѿҩ ῍֣ ̆
׆ Ҍ ̆ ⌠ ѿҩ Ȃ mutexȁ
semaphore Ȃ Ҍ ̆ ᴪ ̂deadlock̃ ̆ ̂livelock̃
ᴨᾢ ̂priority inversioñ ץ̆ ᵞҊ Ȃ

ҹԅ ᵞ ̆ҙ ₮ԅҌ ̆ᶭ
ҹ ̆ῒ Ả ѿҩ Ҍᴪ Ҭ

ῒז ᵣ Ȃ

ׂ Non-blocking Synchronization ҈ ̔

Wait-free
Wait-free ᴋ ᴋᵥ ᵬ ץ ӊῤ ̆ Ҍ ῏ ῒ

ȂWait-free ԍ per-thread ̆ ץ ҹ starvation-free Ȃ
’ ̆ Wait-free Ҍ Ḡ starvation-freĕ ῤ Ӟ

Ȃ ╠ ԅ ѿ Ȃ

Lock-free
Lock-Free Ḡ Ҭ ѿҩ Ҋ Ȃ ԍ ҩ
Ҍ starvation-free ̆ ֓ ᴪ ᴋ ̆ ѿ ѿ

ҩ Ҋ ̆ ᵬҹѿҩ ᵣ ̆ ץ ҹ system-wide 
Ȃ Wait-free Lock-Free Ȃ

Obstruction-free
Obstruction-free ᴋᵥ ̆ѿҩ ѿҩ ᵬ ץ ӊ

ῤ Ȃ Ԉ̆ ץ Ȃѿ ῍֣ ḱ ̆Obstruction-free 
Ҭ № ᵬ̆ Ȃ Lock-Free Obstruction-free Ȃ

Wait-Free

Lock-Free

Obstruction-Free

Atomic

Lockless-based

Lock-based

ⱴ



ͮ Ӿ Lock- Free
classBeanManager{

privateMap<String, Object> map= new HashMap<String, Object>();

publicObject getBean(String key) {
synchronized(map) {

Object bean = map.get(key);
if (bean == null) {

map.put(key, createBean());
bean = map.get(key);

}
return bean;

}
}

}

classBeanManager{
privateConcurrentMap<String, Object> map= newConcurrentHashMap<String, Object>();

publicObject getBean(String key) {
Object bean = map.get(key);
if (bean == null) {

map.putIfAbsent(key, createBean());
bean = map.get(key);

}
return bean;

}
}

ᶏ ConcurrentMap̆ ᾧ

ᶏ ̆
Ȃ

ConcurrentHashMapḿ Lock-Free̦ № ᾒᶚ
⁶ ᾑ ꜙ Ổ‖♆Writerḿ⁬ɡ ConcurrentHashMap ♩
‖ᾒ ὐɡ



publicclassSequenceDaoextendsSqlMapClientDaoSupport{
publicbooleancompareAndSet(String name, int value, int expect) {

Map<String, Object> parameters = newHashMap<String, Object>();
parameters.put("name", name);
parameters.put("value", value);
parameters.put("expect", expect);

// UPDATE t_sequenceSET value = #value# WHERE name = #name# AND value = #expect#
int updateCount= getSqlMapClientTemplate().update("Sequence.compareAndSet", parameters);

return updateCount== 1;
}

}

publicclassSequenceService{
@Transactional(propagation = Propagation.NOT_SUPPORTED)
publicsynchronizedvoid increment(String sequenceName) {

for (;;) {
int value = dao.getValue(sequenceName);
if (dao.compareAndSet(sequenceName, value + 1, value)) {

break;
}

}
}

}

Ѝ -ώ

UpdateCount
CompareAndSet

҈ҩ №̔
ŵ
Ŷ CAS (CompareAndSet)
ŷ

̦ שּׂ ḗ ̴@Transactional(propagation = Propagation.NOT_SUPPORTED)



publicclassSequenceDaoextendsSqlMapClientDaoSupport{
publicint getValueForUpdate(String name) {

// SELECT value FROM t_sequenceWHERE name = #name# FOR UPDATE
return (Integer) getSqlMapClientTemplate().queryForObject("Sequence.getValueForUpdate", name);

}

publicvoidset(String name, int value) {
Map<String, Object> parameters = new HashMap<String, Object>();
parameters.put("name", name);
parameters.put("value", value);

// UPDATE t_sequenceSET value = #value# WHERE name = #name#
getSqlMapClientTemplate().update("Sequence.set", parameters);

}
}

publicclassSequenceService{
@Transactional(propagation = Propagation.REQUIRED)
publicsynchronizedvoid increment2(String sequenceName) {

int value = dao.getValueForUpdate(sequenceName);
dao.set(sequenceName, value + 1);

}
}

Ӿ

̆ ⱴ Ȃ

Lock-Free ⁶̦ שּׂ ̦ ︢₫ ᾒ ̦Ṙ
̦Ἱ‹ ♩ ̦ ῼ♩ ɡ



Ӿ CopyOnWriteArrayList
classEngine {

privateList<Listener> listeners = newArrayList<Listener>();

publicbooleanaddListener(Listener listener) {
synchronized(listeners) {

return listeners.add(listener);
}

}

publicvoiddoXXX() {
synchronized(listeners) {

for (Listener listener: listeners) {
listener.handle();

}
}

}
}

classEngine {
privateList<Listener> listeners = newCopyOnWriteArrayList<Listener>();

publicbooleanaddListener(Listener listener) {
return listeners.add(listener);

}

publicvoiddoXXX() {
for (Listener listener: listeners) {

listener.handle();
}

}
}

ᶏ CopyOnWriteArrayList̆
ᵬ Ȃ

1

2

COW ꞉ ᾒ ̦
ᾒḿ⁬ ꜗ ̔

ConcurrentSkipListMap
ConcurrentSkipListSet
CopyOnWriteArrayList
CopyOnWriteArraySet



Ӿ

ŵ ᶏ CAS ̆ ᾧᶏ ̆ ̔
AtomicXXXȁConcurrentMapȁCopyOnWriteListȁConcurrentLinkedQueue

Ŷ ѿ ᶏ Ṝ̆ ̆ ̆ ֟ Ȃ

ŷ ῃ ᾧ ̆ Ȃ

Ÿ Dump StackTracĕ ᶛ linuxҊ פ kill -3 <pid>̆ jstackςl <pid>̆
ᶏ Jconsole ҉ StackTracĕ Ȃ

Ź ̆ᶛ

ź Ⱳ

Ż ѿ֓ ̆ Lock tryLock̆ JDK 7Ҭ ῀ Phaser Ȃ



final int COUNT = 10;
finalCountDownLatchcompleteLatch= newCountDownLatch(COUNT);

for (int i = 0; i < COUNT; ++i) {
Thread thread= newThread("worker thread "+ i) {

publicvoid run() {
// do xxxx
completeLatch.countDown();

}
};
thread.start();

}

completeLatch.await();

טּ ᾐ-Ӿ CoutDownLatch

ᵰ ꜚԅѿҩ ̆ᵰ ̆
̆CountDownLatchӞ ѿҩ Ȃ

finalCountDownLatchstartLatch= new CountDownLatch(1);

for (int i = 0; i < 10; ++i) {
Thread thread= newThread("worker thread "+ i) {

publicvoid run() {
try {

startLatch.await();
} catch(InterruptedExceptione) {

return;
}
// do xxxx

}
};
thread.start();

}
// do xxx
startLatch.countDown();

ᵰ ꜚ ̆ᵰ ֓ ⌠
̆CountDownLatchӞ ѿҩ

Ȃ



finalCountDownLatchlatch = newCountDownLatch(1);
Thread thread= newThread(άǿƻǊƪŜǊ-thread") {

publicvoid run() {
// do xxx
latch.countDown();

}
};
thread.start();
latch.await();

final Lock lock= newReentrantLock();
finalCondition completeSignal= lock.newCondition();
Thread thread= newThread("worker-thread") {

publicvoid run() {
// do xxx
lock.lock();
try {

completeSignal.signalAll();
} finally{

lock.unlock();
}

}
};

lock.lock();
try {

thread.start();
completeSignal.await();

} finally{
lock.unlock();

}

finalObject completeSignal= newObject();
Thread thread= newThread("worker-thread") {

publicvoid run() {
// do xxx
synchronized(completeSignal) {

completeSignal.notifyAll();
}

}
};

synchronized(completeSignal) {
thread.start();
completeSignal.wait();

}

θпφ Ӿ CountDownLatch

1

2

3

Ᵽ ᾒ
₡ᵦ1 CountDownLatch ά



Barrier
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A barrier : A barrier is a coordination mechanosm (an algorithm) that forces 
process which participate in a concurrent (or distributed) algorithm to 
wait until each one of them has reached a certain point in its program. The 
collection of these coordination points is called the barrier. Once all the 
processes have reached the barrier, they are all permitted to continue past 
the barrier. 



טּ ᾐ-Ӿ CycliBarrier
classPerformaceTest{

privateint threadCount;
privateCyclicBarrierbarrier;
privateint loopCount= 10;

publicPerformaceTest(int threadCount) {
this.threadCount= threadCount;
barrier= newCyclicBarrier(threadCount, newRunnable() {

publicvoid run() {
collectTestResult();

}
});
for (int i = 0; i < threadCount; ++i) {

Thread thread= newThread("test-thread " + i) {
publicvoid run() {

for (int j = 0; j < loopCount; ++j) {
doTest();
try {

barrier.await();
} catch(InterruptedExceptione) {

return;
} catch(BrokenBarrierExceptione) {

return;
}

}
}

};
thread.start();

}
}
privatevoiddoTest() { /* do xxx */ }
privatevoidcollectTestResult() { /* do xxx */ }

}

ᶏ Barrier
Ȃ

JDK 7 ᶪ ♆
ᾒ Ị  Phaser



Ӿ

ScheduledExecutorService

schedule(Runnablecommand, long delay, TimeUnitunit) : ScheduledFuture
schedule(Callable<V> callable, long delay, TimeUnitunit) : ScheduledFuture
scheduleAtFixedRate(Runnablecomand, long initDelay, long period, TimeUnitunit) : ScheduledFuture
scheduleWithFixedDelay(Runnablecommand, long initDelay, long delay, TimeUnitunit) : ScheduledFuture

java.util.concurrent.Executors ScheduledExecutorService ̆ Executors̆ ᵰ
⇔ץ ᵰ ScheduledExecutorServiceȂ

JDK 1.5ӊ ԅScheduledExecutorServicĕҌ ᵰῬᶏ java.util.Timer̆ ҹ
ⱳ Ҍ ScheduledExecutorServiceȂ

ScheduledExecutorServiceScheduledTaskSubmitter

ScheduleFuture<Object> future = scheduler.schedule(task, 1, TimeUnit.SECONDS);

// ⌠ᴋⱵ
// ᴋⱵ ₮ ̆ ᴪ ExecutionException
future.get(); 

// ᴋⱵ
future.cancel();

Task Task Task Task Task

DelayedWorkQueue



TimerWheel

ѿ TimerWheel̆ ԍ Ȃ ҩ
BSD ῤ Ҭ ̆ ⌠ ACE Ҭ̆ BSD Ҭ ῖ ӊ

ѿ̆ ᵬ ᶫ ̆ғ
Ȃ

1

2

3

45

6

7

0

̦ạ TimerWheelᾒ ̦ᶪ ACEɠMicrosoft Unified Comunication
Managed API ᾖ̦ ὡּי Ῐ TimerWheelɡ



ᴆ ל ̕Moore Ҍᴪ₮ ̆ᵖ ҩ ҉ᴪ

ῤ Ȃ ₃ҩ ѿҩ ᴋⱵ ̂ ѿ
ҩ ̃̆ᵖ Ҍᴪ ⌠ ҩ ττ Ҋ ῤ

ᴪ ̆ᵖ ᴆ ל ᴪ ҉ Ȃ ῀ ῤ ף ̆ ױ ⌠
̆ ↕ ҳ Ḃ ᵬ Ạ ׅ ԍ Ȃ

҉ ̆ ᴆ Ӟ Һ ᴆ Ȃ ̆Java 7
ѿ ̆ ԍ ≢ ̔fork-join Ȃ

Fork-join ԅ№ ӊ ̕ ̆ № ҩ ̆ ⌠ ҩ

ץ̆ ԍ ץ ұ ‗ Ȃױ ᴪ № ңҩ
ҩ ̆ ֓ ῀ ↓Ҭ ̂fork ̃̆ Ҋ
̂join ̃̆ ҩ ⌠ѿ Ȃ

JDK 7 Ѻ Ὕ ẽFork/Join

ᴋⱵ№ Ҍ ҹ№ Ҍ

№ ҩ Ҍ ᵬ

№ ѿҩ ₮ ԋҩ ῀



publicstaticvoidmain(String[] args) throwsException {
final ForkJoinPoolmainPool= new ForkJoinPool();

int len = 1000 * 1000 * 10;
int[] array = new int[len];

mainPool.invoke(newSortTask(array, 0, len - 1));
}

publicstaticclassSortTaskextendsRecursiveAction{
privateint[] array;
privateint fromIndex;
privateint toIndex;
privatefinal int chunksize= 1024;

publicSortTask(int[] array, int fromIndex, int toIndex) {
this.array= array;
this.fromIndex= fromIndex;
this.toIndex= toIndex;

}

@Override
protectedvoidcompute() {

int size = toIndex- fromIndex+ 1;
if (size < chunksize) {

Arrays.sort(array, fromIndex, toIndex);
} else{

int leftSize= size / 2;
SortTaskleftTask= newSortTask(array, fromIndex, fromIndex+ leftSize);
SortTaskrightTask= newSortTask(array, fromIndex+ leftSize+ 1, toIndex);
this.invokeAll(leftTask, rightTask);

}
}

}

Fork/Join Ӿ Ԋ

№
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Doug Lea - Mr. concurrency ̆ ׂҕ ҉ ᾢ ̆ Ȃז
util.concurrent ᵬ ̆JSR166 └ Ȃ ӥ ᵬȇConcurrent Programming 
in Java: Design Principles and PatternsȈȂῒĿ A Scalable Elimination-based Exchange 
/ƘŀƴƴŜƭέĿ{ŎŀƭŀōƭŜ {ȅƴŎƘǊƻƴƻǳǎ vǳŜǳŜǎέң ↓ҹ ῖ



ϥ

http://www.faculty.idc.ac.il/gadi/book.htm


└Ғ
http://en.wikipedia.org/wiki/Category:Concurrency_control

Ғ
http://en.wikipedia.org/wiki/Parallel_computing

Ғ
http://en.wikipedia.org/wiki/Non-blocking_synchronization

Herb Sutter ҩֲҺ
http://www.gotw.ca

Doug Lea ҩֲҺ
http://g.oswego.edu/

http://www.cs.wisc.edu/trans-memory/biblio/swnbs.html

ACE̓͂ ԍ
http://www.cs.wustl.edu/~schmidt/tutorials-patterns.html

Linux ῤ
http://www.ibm.com/developerworks/cn/linux/l-cn-lockfree/

http://www.khronos.org/opencl/ OpenCL
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IDF05̂ Intel Developer Forum 2005̃҉̆Intel Craig 
Barrett 4GHz ⅞ѿԊ̆ ᴧ Ҋ Ȃ
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Donald Knuth 2008 7 Andrew Binstock



Introduced Adopted in 
mainstream

GUIs 1973 (Xerox Alto)~1984-89 (Mac)
~1990-95 (Win3.x)

Objects 1967 (Simular) ~1993-98 (C++, Java)

Garbage Collection1958 (Lisp) ~1995-2000 (Java)

Generic Types 1967 (Strachey) ~198x (US DoD, Ada)
~1995-2000 (C++)

Internet 1967+ (ARPAnet) ~1995-2000

Concurrency 1964 (CDC 6600)~2007-2012

A Brief History of Time



2010 CPU

Һ POWER7 6100 7500

2010-2-8 2010-3-29 2010-3-31

֟ 45nm 45nm 45nm

ᵣ 12ַ 19ַ 23ַ

ᵣ 567mm2 692mm2 684mm2

8 12 8

4 1 2

CPU / 8/32 12/12 8/16

32 4 8

/ 256 /1024 48 /48 64 /128

Һ 3.8Ĝ 8 ̃ 2.3Ĝ 12 ̃ 2.26Ĝ 8 ̃

Һ CPU 243.2 GFLOPS 105.6GFLOPS 73.32 GFLOPS

CPU ῤ 68.2GB/s 43GB/s 34.1GB/s

ῤ 8.5GB/s 3.58GB/s 4.26GB/s

ῤ IO 42GB/s 8.13GB/s 12.8GB/s
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