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LSIGMA



HEMHOIO NCTOPUU

- [pgo java 1.5 Obinn
« wait
* notify
* synchonized

- B1.5-jsr166

« java.util.concurrent
» Future, ThreadExecutor
« ConcurrentMap - aCMHXPOHHbIE UTEpaTOopbI
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HEMHOIO NCTOPUU

B 1.6 - jsr166x

BlockingDeque
« ConcurrentNavigableMap, NavigableMap

B 1.7 - jsr166y

* ForkJoinPool
 Phaser
» ParallelArray (jsr166y extra)
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java.util.concurrent.Phaser

- ’
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java.util.concurrent.Phaser

void startTasks(List<Runnable> tasks, final int iterations) {
final Phaser phaser = new Phaser() {
protected boolean onAdvance(int phase, int registeredParties) {
return phase >= iterations || registeredParties == 0; }

%

phaser.register();
for (final Runnable task : tasks) {
phaser.register();
new Thread() { public void run() {
do {
task.run();
phaser.arriveAndAwaitAdvance();
} while (Iphaser.isTerminated());
} }.start();
}

phaser.arriveAndDeregister(); // deregister self, don't wait

}
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, Fork Join — pekypcuBHas aekomnosnums

ecrnn 3agadya MarneHbKkas - nocymTaTb
ecnu bonblaga pasbuTb N nocynTaTb PEKYPCUBHO

OpodouUTh
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, Fork Join — pekypcuBHas aekomnosnums

JDK7 paet BO3MOXHOCTb ApObUTb MESKO
MuHMMYyM B3anMogencTeums
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ForkJoin

3agaya
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[eTtann peannsauun

* [OMOSIHUTENBLHON CUXPOHN3aLUN He TpebyeTcs
- CcTapsble pa3bmnenHuns "bonbLue”

[ToaTomy:

1.
2.
3.

4.

Y Ka)Kgoro noToka CBOW AeK 3adadb

NOTOK BbINOSIHEHUA DepeT 3adadvy 13 geka
3aga4va gobaBnseT nogsagaym B 43K Unn
NpPOn3BOAMUT BbIYNCIEHUSA

ecnmn 3agadn KOHYUINUCTb - "yKpacTb" 3agady y
OpYyroro noToka
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[eTtann peannsauymu
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ForkdJoinTask<V>

protected abstract boolean exec()

ForkJoinTask<V> fork()
 He xoeTt
public final V join()
* To ke HO 6e3 MUCKITYEeHNN
public static void invokeAll(ForkJoinTask<?7>... tasks))

Invoke = fork(); join();
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RecursiveAction

extends ForkJoinTask<Void>

protected void compute()
* [locuutaTb
e Mopenutb
 Bbi3BaTb invokeAll
e Cpenatb join

Hy)KHO YTO TO cAeriatb, HO HET BO3BpaWlaeMOro 3Ha4eHun4A

RecursiveTask — ecTb Bo3apaliaemoe 3Ha4eHne — ero BepHeT
join
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[Tpumepsl Doug Lea

Fib

Integrate

Micro

Sort

MM

LU

Jacobi

dnboHavyuun - nogcyeT Ymcna
dunboHayum gnsa 47. MeHbLe 13
cynuTaeTcd Bnob

NHTerpmpoBaHue - cyMmmMmnpoBaHue
YMCMNEHHOro NHTerpana ot -47 0o 48 ons
(2i-1)xY

[Touck ny4yLuero xo4a B HACTONbHOU
urpe. lNporHos Ha 4 xoaa Bnepen

CopTtuposka cnuaHmem 100 MUISTMOHOB
yucern

YMHOXeHMe OBYyX MaTpuL, 2048x2048.
double

lu-pasnoXxeHble HeBbIPaXKEeHHOW
MaTpuLbl 4096x4096. double

NTepaymoHHasa penakcauuns CETKU C
orpaHndyeHussMn. YcpegHeHme no 100
coceaosamM. matpuua 4096x4096
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[Tpnmep
- 2728 npounsBosibHbIX Ynucen double (2 ro)

ForkJoinPool pool = new ForkJoinPool(p);
SinCosHuge task = new
SinCosHuge(randomData);
pool.execute(task);

Double rz = task.join();
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[Tpnmep

import java.util.concurrent.RecursiveTask;
public class SinCosHuge extends RecursiveTask<Double> {

protected Double compute() {

if (to - from < threshold) {
double rz = 0;
for (inti = from; i <to; i++) {

rz += Math.sin(data[i]) + Math.atan(datali]);

}
return rz;

} else {
inti= (from +to)/ 2;
SinCosHuge right = new SinCosHuge(data, from, i);
SinCosHuge left = new SinCosHuge(data, i, to);
invokeAll(left,right);
return right.join() + left.join();
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Mown namepeHus

3arpyska npoueccopa 100%
Temneparypa
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Bpems

Mowu N3amMepeHnd, BpeMsA BbINMOJTHEHUA.
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Bo ckonbko pa3 meanieHHee MUHYC OOUH

B Meanana 150
= Meanana 800
6 Meanana 50, b0S

W Meanana, 50, b03

NMOTOKOB
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OTHOocUTenNbHasa pasHuua B ckopocTtu. %

M OI/I M3MepeH Mﬂ — OTHOCUTENbHO CaMOro 6bICTpOFO
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A ecnu no crapomy?

- ThreadExecutorPool

- Result

» add(double)
« waitDone
+ fork

ThreadPoolExecutor tpe = new ThreadPoolExecutor(p, p, 10,SECONDS, workQueue);
Result rz = new Result();

tpe.submit(new SinCosHugePool(randomData, tpe, rz));
rz.waitDone();
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Runnable.run

if (to - from < treshold) {
double rz = 0;
for (inti = from; i <to; i++) {
rz += Math.sin(data[i]) + Math.atan(datali]);
}
result.add(rz);
} else {
inti = (from +to) / 2;
SinCosHugePool right = new SinCosHugePool(data, from, i, executor,result);
SinCosHugePool left = new SinCosHugePool(data, i, to, executor,result);
result.fork();
executor.execute(left);
executor.execute(right);
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A ecnu no crapomy?

25

05

Bo ckonbko pa3 meanieHHee MUHYC OOUH

& nya 800

-'e nya 8000
< nya 8000, onr
" Fork 8000

NOTOKOB

LSIGMA



A ecnu no ctapomy

“® nyn 800

0.05 4 ny~ 8000

«# nyn 8000, onr
& Fork 8000

nyJie
i

OTHOcUTeNnbHada pa3HuLa B CKOPocTu. %

Hwxe
&
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ParallelArray

Cyansa no scemy HE nonaget B JDK 1.7, HO MCXOOHUKN OOCTYMNHbI
MapReduce B npegenax ogHOW MaLUUHbI
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[Tpumep IBM

ParallelArray<Student> students = new ParallelArray<Student>(fjPool, data);
double bestGpa = students.withFilter(isSenior).withMapping(selectGpa).max();

public class Student {
String name; int graduationYear; double gpa;

}

static final Ops.Predicate<Student> isSenior = new Ops.Predicate<Student>() {
public boolean op(Student s) { return s.graduationYear == Student. THIS_YEAR; }

X

static final Ops.ObjectToDouble<Student> selectGpa = new Ops.
ObjectToDouble<Student>() {
public double op(Student student) { return student.gpa; }

¥
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Moun npumep

- new long[16384 * 16384/8] - 1 r6 pabo4ven namaTu,
- double[16384 * 16384/2] — 6r6 pabouen

import jsr166y.ForkJoinPool;

import extra166y.ParallelLongArray;

long[] randomData = new long[16384 * 16384/8];

ForkJoinPool pool = new ForkJoinPool(p);

ParallelLongArray arr = ParallelLongArray.createUsingHandoff(randomData, pool);
int uniqueCount = arr.allUniqueElements().size();
ParallelLongArray.SummaryStatistics summary = arr.summary();
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Pe3ynsraThl

& meansra double
W venuzraint
o meanaea int/4

Bo ckonbko pa3 measnieHHee

NOTOKOB
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OTKyaa Ha4vaTtb

- Concurrency JSR-166 Interest Site:
http://g.oswego.edu/dl/concurrency-interest/
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