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Reakce na ukoly — Obecné

@ PouZivejte Try-catch
@ 1 class =1 file
@ Komentujte kéd — ALE!

@ Pomocné metody by mély byt private

@ Coding Convetions https://docs.microsoft.com/en-us/dotnet/csharp/
programming-guide/inside-a-program/coding-conventions
» Je dobré drzet jednotny styl — Clovék se 1épe orientuje
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Vlakna

@ Doted platilo na$ proces ~ 1 vldkno = 1 tok zpracovani
@ Moznost vice vlaken = paralelni vypocty, oddéleni GUI a ,enginu®
@ Vhodné i na jednoprocesorovych pocitaCich (Preemptivni multitasking)

@ Na viceprocesorovych/jadernych pocitaCich lepsi vyuziti HW
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Trida System.Threading.Thread

@ Thread.CurrentThread — aktudlni vlakno

» CurrentCulture a CurrentUICulture
» Zakladni vlastnosti

Jo lstilive true bool

K& |sBackground false bool

K sThreadPoolThread false bool

& ManagedThreadld 9 int

K TMame "Wlakno" Q, ~ string

o Priotity Marrmal Systern Threading ThreadPriority
S ThreadState Running Systern. Threading. ThreadState

@ ThreadPriority ma hodnoty Highest, AboveNormal, Normal,
BelowNormal, Lowest

@ ThreadState ma hodnoty Aborted, AbortRequested, Background,
Running, Stopped, StopRequested, Suspended, SuspendRequested,
Unstarted, WaitSleepdJoin
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Vytvoreni nového vliakna
@ Konstruktor ma parametr delegata se signaturou

1 public delegate void ThreadStart ();

2 Thread worker = new Thread(new ThreadStart (RunFactorial));
3 worker.Start ();

@ Spusténi vlakna worker.Start ()

@ Predani parametrl

1 public delegate void ParametrizedThreadStart (object o);
2 worker.Start (param) ;

@ Nebo

1 Thread t = new Thread(new ThreadStart (delegate {
2 Console.WriteLine(Fac(7)); }));

3 t.Start();
4

Thread t2 = new Thread(() => Console.WriteLine (Fac(7)););
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Manipulace s vlakny

@ Pozastaveni éinnosti vidkna — thread. Suspend () ;
@ Opétovné spusténi — thread.Resume () ;
@ Zastaveni €innosti — thread.abort () ; — vyuZiti vyjimek

@ Ke zméné muze dojit se zpozdénim

@ Pockani na dokonceni ¢innosti — thread.Join () ;
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Synchronizace

@ P¥i pristupu ke sdilenym proménnym vice vlakny muze dojit k nechténému stavu
@ Problém atomicity operaci: x = x + 5 vnitfné neni jedna operace
@ Pfikaz 1ock (o) { } zapouzdfi objekt o do kritické sekce (vzajemné vylouceni)

@ Pozor na deadlock (zablokovani) a zamykani stringt — viz. priklad
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Async, Await a Tasky

@ Je abstrakce nad systémem vlaken, objekt
@ Velmi zjednodusené:
» async aawait

1 public async void DoWork ()
2 { await Work(); }

» Task<T>
1 public Task Work ()

return Task.Factory.StartNew( () =>

{
Thread.Sleep (4000);

1)

}
» Ukazka
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Merge Sort

@ Opakovani

4 2 6 0
re S
4 2 6 0
re S re e
4 2 6 0
S e Sa o
2 4 0 6
Sa rd
0 2 4 6
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Ukol (1/3)

@ Naprogramuijte MergeSort tak, aby tfidéni polovin vyuzivalo vliakna takto:

» Bude si zaznamenavat hloubku zanoteni
» Od urcité hloubky jiz nebude vytvaret nova vlakna, ale dopocita svou ¢ast v jednom
vldkné

@ Naplnit pole vice nez 10 000 000 prvky (+ kolik se vam vleze do paméti)
@ Porovnat Cas béhu bez pouziti viaken a s riiznymi hloubkami zanoreni (0,1, 2,3)
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Ukol (2/3)

@ Naznak volani

int[] array = GetRandomArray (10000000);

]
2 // zapamatovat cas spusteni

3 ParalelMergeSort (array, 0); // Degradace na sekvencni
4 // vypsat dobu behu

5 array = GetRandomArray (10000000);

6 // zapamatovat cas spusteni

7 ParalelMergeSort (array, 1); // hloubka 1

8 // vypsat dobu behu

9 array = GetRandomArray (10000000);

10 // zapamatovat cas spusteni

11 ParalelMergeSort (array, 2); // hloubka 2

12 // vypsat dobu behu
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Ukol (3/3)

@ Méfeni ¢asu

1 DateTime startTime = DateTime.Now;

2 DoSomething () ;

3 DateTime endTime = DateTime.Now;

4 TimeSpan totalTimeTaken = endTime.Subtract (startTime);

@ vs presnéjsi
1 Stopwatch sw = Stopwatch.StartNew () ;
2 DoSomething () ;
3 sw.Stop () ;
4

Console.WriteLine ("Cas behu: {O}ms",
sw.Elapsed.TotalMilliseconds) ;

@ Bonus 0.5 bod: Zakomponovat sdilenou proménou
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