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Motivace
Problém ¢. 1
m Jak zaFidit, aby uZivatelské rozhrani reagovalo i v prib&hu ¢asov& naro¢ného vypo&tu?

m — PouZitim vlaken.

Problém ¢&. 2
m S uZivatelskym rozhranim lze manipulovat pouze z jednoho vldkna.

m —> Existuji komponenty ¥eSici tento problém.

Problém ¢. 3
m ReSeni existuje celd ¥ada.

s

m —> demonstra&ni ptiklady pro Javu (Swing) a .NET (Windows Forms).
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Obecné ¥edeni

m vytvoFi se objekt ,,Worker”
m majici dv& metody
jedna provédi vypotet (nesmi manipulovat s Ul)
je zavoldna po skonceni vypottu a ziska vysledek (miZe manipulovat s Ul)

m s timto objektem se manipuluje pomoci dvou metod
zahdjeni vypoctu
pFeruseni vypo&tu

Spoluprace s Ul

m uZivatel vyvola naroény vypocet

m Ul se upravi adekvatnim zplsobem (signalizuje, Ze probihd vypolet; zpFistupni se
tlakitko prerueni vypo&tu)

m worker zahaji vypocet

m worker ukondi vypolet a vysledek promitne do Ul a zbytku aplikace
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Java: SwingWorker

m abstraktni tfida SwingWorker<T,V> s metodami:

m protected abstract T doInBackground()
m protected void done()

m parametry t¥idy:
m T — udava typ ndvratové hodnoty funkce, kterd se stard o vypocet
m V — typ hodnot pouZivanych k predavani informaci o mezivysledcich (pokud tuto
funkcionalitu nepouZivate, pouZijte Void)

m metody ovladajici vypocet:
® public void execute() — spusti vypolet
m public void cancel(boolean) — prFerusi vypocet
m public T get() — slouZi k ziskani vysledku vypottu (nap¥. v metodé done())
m public boolean isCancelled() — vraci true, pokud byl vypolet pFerusen
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public class Worker extends SwingWorker<Integer, Void> {
private int arg;
public Worker(int arg) {
super () ;
this.arg = arg;

@0verride
protected Integer doInBackground() throws Exception {
return fib(this, arg);

}

O0verride
protected void done() {
try {
if (this.isCancelled()) displayAbort();
else displayResult(this.get());
} catch (Exception e) {
e.printStackTrace();
}
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Java: Vypocet

public static int fib(SwingWorker<Integer, Void> sw, int n) {
if (sw.isCancelled()) return -1;
if (n == 0) return O;
if (n == 1) return 1;
return fib(sw, n - 1) + fib(sw, n - 2);
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Java: Pouziti Workeru

btnStart.addActionListener(new ActionListener() {
@0verride
public void actionPerformed(ActionEvent e) {
final int arg = Integer.parselnt(txtInput.getText());
adjustUI();
sw = new Worker(arg);
sw.execute();

}
B;

btnStop.addActionListener (new ActionListener() {
O@0verride
public void actionPerformed(ActionEvent e) {
sw.cancel (true) ;
}
B
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.NET: BackgroundWorker

BackgroundWorker — komponenta .NET frameworku podobnd SwingWorkeru

udalosti

m DoWork — je provedena, pokud je spustén vypolet
®m RunWorkerCompleted — je provedena, pokud je vypolet ukonéen
metody a vlastnosti
® metoda RunWorkerAsync (object) — spusti vypolet a argument ptedd udalosti DoWork
m metoda CancelAsync() — prerusi vypocet
m vlastnost WorkerSupportsCancellation — uddva, jestli worker podporuje prerusen{
vypoctu (je pot¥eba nastavit na True)
m vlastnost CancellationPending — signalizuje, Ze byla zavoldna metoda CancelAsync

Udalost DoWork:
m uddlosti DoWork je pfedan argument typu DoWorkEventArgs majici tyto vlastnosti:
m Argument — obsahuje hodnotu se kterou byl vypocet zahdjen

m Result — ukladd se do ni vysledek vypoltu
m Cancel — slouZi k ozndmeni, Ze vypolet byl pFerusen
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Ukazky C# (1/2)

private void worker_DoWork(object sender, DoWorkEventArgs e)
{

BackgroundWorker bw = sender as BackgroundWorker;

int o = (int)e.Argument;

int r = fib(o, bw, e);

e.Result = r;

private void worker_RunWorkerCompleted(object sender,
RunWorkerCompletedEventArgs e)

{
if (e.Cancelled) 1bOutput.Text = "Result: N/A";
else 1bOutput.Text = "Result: " + e.Result;
btnRun.Enabled = true;
btnStop.Enabled = false;

+
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Ukazky C# (2/3)

private static int fib(int n, BackgroundWorker bw, DoWorkEventArgs ev)
{
if (bw.CancellationPending)
{
ev.Cancel = true;
return -1;
}
if (n == 0) return O;
if (n == 1) return 1;
return fib(n - 1, bw, ev) + fib(n - 2, bw, ev);
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Ukazky C# (3/3)

private void btnRun_Click(object sender, EventArgs e)

{
btnRun.Enabled = false;
btnStop.Enabled = true;

// spusti vypocet se zadanym argumentem

worker .RunWorkerAsync (Int32.Parse (txtInput.Text));

private void btnStop_Click(object sender, EventArgs e)
{

worker.CancelAsync();
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MozZnost informovat o priib&hu vypoctu

SwingWorker

m metoda protected void publish(V... chunks) — umoZnuje ozndmit stav vypoctu
z metody doInBackground ()

m metoda protected void process(List<V> chunks) — umoZiiuje prezentovat data
poslané metodou publish() v Ul

BackgroundWorker
m udilost ProgressChanged

m metoda ReportProgress
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Alternativni ¥eSeni

Manualni vytvoreni vlakna

m moZnost vytvoFit vlastni vldkno explicitné (instance t¥idy Thread)
Synchronizace

m vyvolani udalosti v uzivatelském rozhrani z druhého vldkna

m — predani informaci vlaknu starajicimu se o uZivatelské rozhran{

m pokud vldkno chce zasahovat do Ul je to potfeba v Javé provést pres voldni
SwingUtilities.invokeLater (Runnable), resp. Control.Invoke() v .NETu,
ktera zajisti provedeni v kontextu vldkna starajici se o Ul

PteruSeni vypoctu
m prerudeni vypoltu je potteba Fedit pomoci sdilené proménné (volatile), v pFipadé
sloZitéj$i komunikace mezi vldkny je potfeba pouZit kritické sekce

m explicitni pferuseni vypoc¢tu voldnim metody interrupt () nebo abort () tfidy Thread
se nedoporuluje

B moznost pozastavit béh vidkna
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Regeni: Java (1/3)

public class FibThread extends Thread {
private int arg;
public volatile boolean stopRequest;

public FibThread(int arg) {
this.arg = arg;

}

public void run() {
stopRequest = false;
final int r = fib(this, arg);
SwingUtilities.invokeLater (new Runnable() {

public void run() {
if (stopRequest) displayAbort();
else displayResult(r);
}
b
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Reeni: Java (2/3)

btnStart.addActionListener (new ActionListener() {
@0verride
public void actionPerformed(ActionEvent e) {
int arg = Integer.parselnt(txtInput.getText()); // nacte vstup
adjustGUIQ);
fibThread = new FibThread(arg);
fibThread.start();
}
s

btnStop.addActionListener(new ActionListener() {
O@0verride
public void actionPerformed(ActionEvent e) {
fibThread.stopRequest = true;
}
3
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Regeni: Java (3/3)

public int fib(FibThread thr, int n) {
if (thr.stopRequest) return -1;
if (n == 0) return O;
if (n == 1) return 1;
return fib(thr, n - 1) + fib(thr, n - 2);
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Regeni: .NET/C# (1/3)
private class FibCalc {
public MethodInvoker done;
public volatile bool StopRequest;
private Control control;
private int arg;
public int result;

public FibCalc(Control control, int arg)
{

this.arg = arg;

this.control = control;

StopRequest = false;

+

public void run()

{
int n = fib(this, arg);
result = n;
control.Invoke(done);

+
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Regeni: .NET/C# (2/3)
private void btnStart_Click(object sender, EventArgs e)

{
btnStart.Enabled = false;
btnStop.Enabled = true;

int arg = Int32.Parse(txtInput.Text);

fibCalc = new FibCalc(this, arg);
fibCalc.done = computationDone;

Thread thr = new Thread(fibCalc.run);
thr.Start();

}

private void computationDone ()

{
if (fibCalc.StopRequest) 1lblOutput.Text = "Vysledek: N/A";
else 1blOutput.Text = "Vysledek: " + fibCalc.result;
btnStop.Enabled = false;
btnStart.Enabled = true;

}
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Regeni: .NET/C# (3/3)

private static int fib(FibCalc fibCalc, int n)
{
if (fibCalc.StopRequest) return -1;
if (n == 0) return O;
if (n == 1) return 1;
return fib(fibCalc, n - 1) + fib(fibCalc, n - 2);

private void btnStop_Click(object sender, EventArgs e)
{

fibCalc.StopRequest = true;

btnStart.Enabled = true;

btnStop.Enabled = false;
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