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[lemo - Parallel Sudoku
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 [lpn co3gaHum MHOXeCTBa NOTOKOB BCE OHM 0bpaLlatoTca B rrnobanbHyto
ovepeab 3a NOToOKaMu — peaynbTaT HaknaaHble pacxoabl
* |1 BO3HMKaET Bce bonbLue 1 bornbLue BoKMPOBOK




ThreadPool B .NET
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* MuHUMM3ALNUN CUHXPOHU3ALIMK N BNOKNPOBOK
* Hill-Climbing — onpeneneHue ontManbHOIo Yncra noToKoB B Myrne B
3aBMCUMOCTU OT Harpy3ku Ha CPU




Task — HOBbIV TUN ANA

MHOTOMNMOTOYHOCTU

ThreadPool.QueueUserWorkltem

XOopoLlo noaxoanT ans Toro 4YTobbl cTapToBaTh
N «3a0bITb»

Ho HexBaTaer:
Waiting
Canceling
Continuing
Exceptions
Debugging
Dataflow between operations




[lemo — Task,
Concurrent collection




HoBble NPUMNTUBDI
CWIGIN@@HM@ aboTke PLINQ 1 TPL

e [1nsa TOro 4tobbl pewlats OONLLMHCTBO 3a4a4 B
MHOrONOTOYHOCTM

Thread-safe, scalable collections

IProducerConsumerCollection<T>
ConcurrentQueue<T>
ConcurrentStack<T>
ConcurrentBag<T>

ConcurrentDictionary<TKey,TValue>

Phases and work exchange
Barrier
BlockingCollection<T>
CountdownEvent

Partitioning
{Orderable}Partitioner<T>
Partitioner.Create

Exception handling
AggregateException
Initialization
Lazy<T>

| azvlnitializer En<urelnitialized<T>




PacnapannenmnBaem LUUKNb

Control flow is a primary source of work

for (int 1 = 9; i < n; i++)

{
}

work(i);

foreach(var item in data)

{

work(item);

}

StatementA();
StatementB;
StatementC();

PacnapanenMBaeM ecJin utepaumn He3aBMCUMbI

Parallel.For(@, n, i=>

{
work(i);
1

Parallel.ForEach(data, item=>
{

work(item);

1)

Parallel.Invoke(
() => StatementA(),
() => StatementB,
() => StatementC());

«CMHXPOHHOE» NOBeAEHNE, MOTOK BbIMNONMHEHUS HE NPONAET
noka LMK He BbIMOMHUTCS

Boamo)xHOCTU

Cancelation, breaking, task-local state, scheduling, degree of parallelism
[Mogoepxka npodoannepa Visual Studio 2010 (kaK y PLINQ)




Jlerko ¢ LINQ Ha PLINQ

LINQ to Objects:

int[] output = arr
.Select(x => Foo(x))
.ToArray();

PLINQ:

int[] output = arr.AsParallel()
.Select(x => Foo(x))
.ToArray();




Ilerko c LINQ Ha PLINQ

PLINQ. MOXKET BbINONMHUTL Bce LINQ 3anpochl
"IpOoCTble 3anpoChbl — NPOLLE BbIMOJTHUTb

Pa3bmBanTe CrNOXHbIe 3anpockl Ha bonee
NPOCTbIE, TaK YTOObI TONbKO Ta YaCTb KOTOPYIO
HY>XHO pacnpanenuTb obina PLINQ:

src.Select(x => Foo(x))
.TakeWhile(x => Filter(x))
.AsParallel()
.Select(x => Bar(x))
.ToArray();




Llemo — PLINQ




OTnaxmnBaem napannenmam

Concurrency Profiler

Parallel Stacks v [ X

Parallel Debugger  |mee % 250

Parallel tasks Silead

- OrdersManager.ProcessOrders

Program.Main

Parallel stack 7

4 Threads

[External Code]

Id. Status
6 &) Scheduled
7 &) Scheduled
8 &) Scheduled
& &) Scheduled
10 &) Scheduled
1 2 Waiting
Ll 2 (»)Running
3 & Waiting-Deadlocked




Llemo — Profiler views,
debugger tools




CCbIJTKU U NCTOYHUKN

DevCenter
http://msdn.com/concurrency

icxogHble Koabl NpUMepPOoB
http://code.msdn.microsoft.com/ParExtExamples

bnoru
http://blogs.msdn.com/pfxteam

Parallel stack

[loknaabl, BUOEO
http://channel9.msdn.com/learn
http://microsoftpdc.com/
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