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Work Stealing
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ForlcJoinPool ForkJoinWorkerThreadFactory
ForkJoinPool ManagedBlocker

ForkJoinTask Package jsr166y
ForkJoin\WorkerThread

LinkedTransferQueue . .

Phaser Preview versions of classes targeted for Java 7.
RecursiveAction A

RecursiveTask See: o

ThreadLocalRandom Description

TransferQueue
Interface Summary

ForklJoinPool.ForkJoinWorkerThreadFactory |Factory for creating new ForkJoin¥orkerThreads.

ForklJoinPool.ManagedBlocker Interface for extending managed parallelizm for tasks running in ForkJoinPool .
TransferQueue<tE> A Blockinalueue in which producers may wait for consumers 1o receive elements

Class Summary

ConcurrentLinkedDeque<E> | An unbounded concurrent deque based on linked nodes,

ForkJoinPool AN ExecutorSeryice fOr rUNning ForkJoinTasks,

ForkJoinTask<V> Abstract base class for tasks that run within a ForkJoinPool,

ForkJoinWorkerThread A thread managed by a ForkJoinPool, which executes ForkJoinTasks.
LinkedTransferQueue<E> An unbounded Transferfueue based on linked nodes.

Phaser A reusable synchronization barrier, similar in functionality o CvclicBarrier and CountDownlatch but
RecursiveAction A recursive resultless ForkJoinTask.

RecursiveTask<V> & recursive result-bearing ForkJoinTask,

Threadl ocalRandom & random number generator isolated to the current thread.




Pseudo code

if (my portion of the work is small enough)
do the work directly
else
split my work into two pieces
invoke the two pieces and wait for the results




Java pseudo code

class OOOTask extends RecursiveTask {

@°Override
public void VK
/I small enough
if (problem.size < THRESHOLD) {
Il do directly
problem.solve();
} else {
Il split
Task worker1 = new OOOTask(new Problem(problem.size - 1));
Task worker2 = new OOOTask(new Problem(problem.size - 2));

Il invoke
invokeAll(worker1, worker2);
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FibonacciProblem

class FibonacciProblem {
public int n;

public FibonacciProblem(int n) {
this.n = n;

}

public long solve() {
return fibonacci(n);

}

private long fibonacci(int n) {
System.out.printin("Thread: " + Thread.currentThread().getName()
+ " calculates " + n);
if (n<=1){
return n;
} else {




FibonacciTask

@SuppressWarnings("serial")
class FibonacciTask extends RecursiveTask<Long> {

private static final int THRESHOLD = 5;
private FibonacciProblem problem;
public long result;

public FibonacciTask(FibonacciProblem problem) {
this.problem = problem;

}

@~Override
public Long compute() {
if (problem.n < THRESHOLD) {
result = problem.solve();

} else {
FibonacciTask worker1 = new FibonacciTask(
new FibonacciProblem(problem.n - 1));
FibonacciTask worker2 = new FibonacciTask(
new FibonacciProblem(problem.n - 2));
}

return result;




Main

public static void main(String[] args) throws Exception {
System.out.printin("Number of processors: " +
Runtime.getRuntime().availableProcessors());
intn=7;

StopWatch stopWatch = new StopWatch();
FibonacciProblem bigProblem = new FibonacciProblem(n);

FibonacciTask task = new FibonacciTask(bigProblem);
ForkJoinPool pool = new ForkJoinPool();
pool.invoke(task);

long result = task.result;
System.out.printin("Computed Result: " + result);

stopWatch.stop();
System.out.printin("Elapsed Time: " + stopWatch.getTotalTimeMillis());
System.out.printin("Steal Count : " + pool.getStealCount());
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No of processors: 4
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Thread:
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ForkJoinPool-1-worker-1 calculates 3
ForkJoinPool-1-worker-2 calculates 4
ForkJoinPool-1-worker-3 calculates 4
ForkJoinPool-1-worker-3 calculates 3
ForkJoinPool-1-worker-3 calculates 2
ForkJoinPool-1-worker-3 calculates 1
ForkJoinPool-1-worker-4 calculates 3
ForkJoinPool-1-worker-4 calculates 2
ForkJoinPool-1-worker-4 calculates 1
ForkJoinPool-1-worker-2 calculates 3
ForkJoinPool-1-worker-2 calculates 2
ForkJoinPool-1-worker-1 calculates 2
ForkJoinPool-1-worker-1 calculates 1
ForkJoinPool-1-worker-2 calculates 1
ForkJoinPool-1-worker-4 calculates O
ForkJoinPool-1-worker-3 calculates O
ForkJoinPool-1-worker-3 calculates 1
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ForkJoinPool-1-worker-4 calculates 1
ForkJoinPool-1-worker-2 calculates O
ForkJoinPool-1-worker-1 calculates O
ForkJoinPool-1-worker-2 calculates 1
ForkJoinPool-1-worker-3 calculates 2
ForkJoinPool-1-worker-2 calculates 2
ForkJoinPool-1-worker-1 calculates 1
ForkJoinPool-1-worker-2 calculates 1
ForkJoinPool-1-worker-3 calculates 1
ForkJoinPool-1-worker-3 calculates O
ForkJoinPool-1-worker-2 calculates O
ForkJoinPool-1-worker-4 calculates 4
ForkJoinPool-1-worker-4 calculates 3
ForkJoinPool-1-worker-4 calculates 2
ForkJoinPool-1-worker-4 calculates 1
ForkJoinPool-1-worker-4 calculates O
ForkJoinPool-1-worker-4 calculates 1
ForkJoinPool-1-worker-4 calculates 2
ForkJoinPool-1-worker-4 calculates 1
ForkJoinPool-1-worker-4 calculates O

Computed Result: 13
Elapsed Time: 4
Steal Count : 4
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APl (RecursiveAction)

public abstract class RecursiveAction<V> extends ForkJoinTask<V> {
private static final long serialVersionUID = 5232453952276485270L;

protected abstract V compute();

public final void getRawResult() {
return null;

}

protected final void setRawResult(V value) {

}

protected final boolean exec() {
compute();
return true;

}
}




APl (RecursiveTask)

public abstract class RecursiveTask extends ForkJoinTask<Void> {

}

private static final long serialVersionUID = 5232453952276485270L;

V result;
protected abstract V compute();

public final V getRawResult() {
return result;

}

protected final void setRawResult(V value) {
result = value;

}

protected final boolean exec() {
result = compute();
return true;

}




API (ForkJoinTask)

, [B* ForkloinTask<\V>
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invoke :

canceliboolean) - boolean
isDonel) - boolean

isCancelled() : boolean
isCompletedAbnormally() : boolean
isCompletedMormally() - boolean
getException() : Throwable

completeExceptionally(Throwable) - void

complete(\V] : void
get( - v

get(long, TimeUnit) - v
quietlyloin() : void
quietlylnvoke() - void
reinitialize() - void

@ tryUnfork( : boolean
@ " getRawResult] : v
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API (ForkJoinPool)

Executor

|

ExecutorService

|

AbstractExecutorService

|

ForkJoinPool
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ForkJoinPool

4 & ForkloinPool
€3 ° ForkloinWorkerThreadFactory
@5 ManagedBlocker
@ © ForkloinPool()

@ © ForkloinPool(int)
@ © ForkioinPeol(int, ForkloinWorkerThreadFactory, UncaughtExceptionHandler, boolean)
@ .. awaitTermination(long, Timelnit) - boclean

@ . execute(Runnable)  void

@ execute(ForkloinTask=2=) - void

@ getActiveThreadCount() : int

@ gethsyncMede() - boolean

@ getRactory() - ForkdoinWorkerThreadFacton

@ getParallelism - int

@ getPoclSize] : int

@ getQueuedSubmissionCount() - int

@ getQueuedTaskCount( : long

@ getRunningThreadCount() - int

@ getStealCount( - long

@ getUncaughtExceptionHandler]) : UncaughtExceptionHandler
@ hasQueuedSubmissions() : boolean

@ invoke(ForkloinTask<T=) <7= - 7

@ . invokealliCollection<7? extends Callable<T==) <T= : List<Future=T==
@ isQuiescent( : boolean

@ .. isshutdown() : boolean

@ . isTerminated() : boolean

@ isTerminating() - boclean

@ .. shutdown() : void

@ . shutdownMow() : List<Runnable=

@ . Submit(Runnable) : ForkloinTask<7=

@ .. submit(Runnable, T) <T= : ForkloinTask<T=

@ a submit(Callable«<T=) <T= : ForkloinTask=T=

@ submit(ForkloinTask<T=) <T= : ForkloinTask=T=
@ .. toStringd) - String
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ThreadLocalRandom
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long f = ThreadLocalRandom.current().nextLong();
System.out.printin("1 : " + f);

f = ThreadLocalRandom.current().nextLong();
System.out.printin("2 : " + f);

1:4232237
2 :767956431209526212




Phaser
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Phaser 0 A

runDevelopment(Arrays.asList(new Developer(), new Developer(),
new Developer(), new Developer()));

}

private static void runDevelopment(lterable<Developer> team) {
final Phaser manager = new Phaser(1); //"1" to register self
System.out.printin("mgr: assign all developers, then start coding");

for (final Developer developer : team) {

final String dev = developer.toString();

System.out.printin("mgr: assigns a new unarrived " + dev + " to the project");

manager.register();

new Thread() {

public void run() {

System.out.printin("mgr: " + dev + ", please await all developers");
manager.arriveAndAwaitAdvance(); // await all creation
System.out.printin("mgr: " + dev + ", OK to start coding");
developer.run();

}
}.start();

}
System.out.printin("mgr: all assigned, start coding after all arrive");
manager.arriveAndDeregister();

}

class Developer implements Runnable {
private final static Atomiclnteger idSource = new Atomiclnteger();
private final int id = idSource.incrementAndGet();
public void run() { System.out.printin(toString() + ": coding"); }
public String toString() { return "developer #" + id; }

}
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mgr: assign all developers, then start coding

mgr: assigns a new unarrived developer #1 to the project
mgr: assigns a new unarrived developer #2 to the project
mgr: developer #1, please await all developers

mgr: assigns a new unarrived developer #3 to the project
mgr: assigns a new unarrived developer #4 to the project
mgr: developer #3, please await all developers

mgr: all assigned, start coding after all arrive

mgr: developer #4, please await all developers

mgr: developer #2, please await all developers

mgr: developer #2, OK to start coding

developer #2: coding

mgr: developer #1, OK to start coding

developer #1: coding

mgr: developer #3, OK to start coding

developer #3: coding

mgr: developer #4, OK to start coding

developer #4: coding



To be continued #5



