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Wielowątkowość

1. ²ȅƪƻǊȊȅǎǘŀƴƛŜ ǿŊǘƪƽǿ ǇǊȊȅŘŀƧŜ ǎƛť ǿ 
ǎȅǘǳŀŎƧŀŎƘΣ ǿȅƪƻƴȅǿŀƴƛŀ ǿƛťŎŜƧ ƴƛȍ ƧŜŘƴŜƧ 
ŎȊȅƴƴƻǏŎƛ ƴŀǊŀȊ ƴǇΦ ǏŎƛŊƎŀƴƛŜ Ǉƭƛƪǳ Ȋ internetu. 
WŜŘƴƻ Ȋ ǊƻȊǿƛŊȊŀƵ ǘŜƎƻ ǇǊƻōƭŜƳǳΣ ƪǘƽǊŜ ǇƻȊǿŀƭŀ 
ƧŜŘƴƻŎȊŜǏƴƛŜ ǳǊǳŎƘŀƳƛŀŏ ǿƛŜƭŜ ŀƪŎƧƛ ǘƻ ƻōǎƱǳƎŀ 
ƛŎƘ ǿ ǊƽȍƴȅŎƘ wątkach.

2. aŀǎȊȅƴŀ ǿƛǊǘǳŀƭƴŀ WŀǾȅ ȊŀǇŜǿƴƛŀ ǿƱŀǎƴŊŀǊŎƘƛǘŜƪǘǳǊť wielowątkowości.

²Ŋǘƪƛ ǿ ǊŀƳŀŎƘ ǘŜƧ ǎŀƳŜƧ ƳŀǎȊȅƴȅ ǿŎƘƻŘȊŊ ǿ ƛƴǘŜǊŀƪŎƧť ǿȅƪƻǊȊȅǎǘǳƧŊŎ 
współdzielone obiektyi monitory.

YŀȍŘŀ ƳŀǎȊȅƴŀ ǿƛǊǘǳŀƭƴŀ Ƴŀ Ŏƻ ƴŀƧƳƴƛŜƧ ƧŜŘŜƴ wątek główny.

YŀȍŘȅ ǿŊǘŜƪ Ƴŀ ǎǿƽƧ stos wywołań. ¦ȍȅǿŀƴȅ ƧŜǎǘ Řƻ ǿȅǿƻƱŀƴƛŀ ƳŜǘƻŘΣ 
ǇǊȊŜƪŀȊȅǿŀƴƛŀ ǇŀǊŀƳŜǘǊƽǿΣ ȊŀǊȊŊŘȊŀƴƛŀ ȊƳƛŜƴƴȅƳƛ ƭƻƪŀƭƴȅƳƛ ƛǘǇΦΦ

3.

4.

5.
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Wątki
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Cykl życia wątku w Javie



Wielowątkowość

LǎǘƴƛŜƧŊ н ƪƭŀǎȅŎȊƴŜ ǎǘǊŀǘŜƎƛŜ ǘǿƻǊȊŜƴƛŀ ƛ ǳǊǳŎƘŀƳƛŀƴƛŀ ǿŊǘƪƽǿΥ 

Opcja1 {ǘǿƽǊȊ ƴƻǿŊ ƛƴǎǘŀƴŎƧť ThreadǇǊȊŜƪŀȊǳƧŊŎ ƧŜƧ ƻōƛŜƪǘ Runnable.

Runnable myRunnabl e1 = new MyRunnabl eCl ass(); 
Thr ead t1 = new Thre ad( myRunnabl e1); 
t1 . st art ( );

Opcja2 {ǘǿƽǊȊ ǿƱŀǎƴŊ ƪƭŀǎťΣ ƪǘƽǊŀ ǊƻȊǎȊŜǊȊŀ ƪƭŀǎťThread i redefiniuje 
ƳŜǘƻŘťrun().

MyThr ead t2 = new MyThr ead( );
t2 . st art ( );

W obu przypadkach, metoda start()Ƴǳǎƛ ōȅŏ ǿȅǿƻƱŀƴŀ ōȅ ǳǊǳŎƘƻƳƛŏ 
ǇǊȊŜǘǿŀǊȊŀƴƛŜ ǿ ƴƻǿȅƳ ǿŊǘƪǳ.
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Tworzenie i uruchamianie wątków
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1

2

1.
2.

Wykorzystanie opcji 1.
Wykorzystanie opcji 2.

5

publi c clas s MainAct i vit y extend s Activit y {
@Overri de

publi c voi d onCreate( Bundl e savedInst anceSta t e) { 
super . onCreat e(save dInstan ceStat e); 
setContentVi ew(R.la yout. act ivity_ main );

Runnabl e myRunnable 1 = new MyRunnableCla ss();
Thread t 1 = new Thr ead(myRunnable 1) ;

t1.st art() ;

MyThread t 2 = new MyThread ( ) ;
t2.st art() ;

} / / onCreat e

Przykład1. Tworzenie dwóch wątków

mailto:@Override
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1

2

1. bŀƭŜȍȅ ȊŀƛƳǇƭŜƳŜƴǘƻǿŀŏ ƛƴǘŜǊŦŜƧǎ Runnableƛ ƴŀŘǇƛǎŀŏ ƳŜǘƻŘť run().

²ŊǘŜƪ ƧŜǎǘ ǳǎȅǇƛŀƴȅ ƴŀ ǎŜƪǳƴŘťΦ2.
6

publi c clas s MyRunnableClas s imple ment s Runnabl e {
@Overri de
publi c voi d r un( ) {

tr y {
fo r ( i nt i = 100; i < 105; i ++) {

Thread. sleep( 1000) ;
Log. e ( "t1:<< r unnabl e>>" , " r unnabl e talki ng: " + i);

}
} catc h (Inte r rupted Excepti on e) {

Log. e ( "t1:< <runnab l e>>" , e.getM essage( ) ) ;
}

} //run

} //cla ss

Przykład1.Tworzenie dwóch wątków

mailto:@Override
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1

2

1. Rozszerzanie klasy Thread.

²ŊǘŜƪ ƧŜǎǘ ǳǎȅǇƛŀƴȅ ƴŀ ǎŜƪǳƴŘťΦ2.
7

publi c clas s MyThrea d exten ds Thre ad{

@Overri de
publi c voi d r un( ) {

super . r un();
tr y {

for ( in t i=0 ; i <5; i+ +) {
Thread. sleep( 1000) ;
Log. e( " t2:[th r ead]" , "Threa d talki ng: " + i);

}
} catc h (Inte r rupted Excepti on e) {

Log. e( "t2:[t hread] " , e.get Message( ) );
}

} //run

} //MyT hrea d

Przykład1.Tworzenie dwóch wątków

mailto:@Override
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Przeplatane 
wykonywanie wątków 

t1 i t2.

Przykład1.Tworzenie dwóch wątków - testowanie
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1. wƽȍƴŜ ǎƪƱŀŘƴƛƪƛ ŦǳƴƪŎƧƻƴŀƭƴŜ ŀǇƭƛƪŀŎƧƛ ƳƻƎŊ ōȅŏ ǿȅŀōǎǘǊŀƘƻǿŀƴŜ
ǿƻƪƽƱ ǇƻƧťŎƛŀ ŘȊƛŀƱŀƵ ǎȊŜǊŜƎƻǿȅŎƘ ƭǳō ǊƽǿƴƻƭŜƎƱȅŎƘ.
!ƪŎƧŜ ǎȊŜǊŜƎƻǿŜ ƳƻƎŊ ōȅŏ ƛƳǇƭŜƳŜƴǘƻǿŀƴŜ ǇǊȊȅ ǳȍȅŎƛǳ ǿǎǇƽƭƴȅŎƘ 
metod klasy,podczas ƎŘȅ ŘȊƛŀƱŀƴƛŜ ǊƽǿƴƻƭŜƎƱŜ Ƴƻȍƴŀ ǇǊȊȅǇƛǎŀŏ do
ƴƛŜȊŀƭŜȍƴȅŎƘ ǿŊǘƪƽǿ.
²Ŋǘƪƛ ƳƻƎŊ ǳŘƻǎǘťǇƴƛŀŏ Ȋŀǎƻōȅ ŘŀƴȅŎƘ ǇǊȊŜŎƘƻǿȅǿŀƴŜ ǿ procesie, 
ƪǘƽǊȅ ǿŊǘƪƛ ŀƎǊŜƎǳƧŜ.
Tworzenie responsywnych aplikacji polega na umieszczeniu logiki 
ƻŘǇƻǿƛŜŘȊƛŀƭƴŜƧ Ȋŀ ƪƻƴǘǊƻƭť ƛƴǘŜǊŀƪŎƧƛ ǳȍȅǘƪƻǿƴƛƪŀ Ȋ ǿƛŘƻƪƛŜƳ ǿ ƎƱƽǿƴȅƳ 
ǿŊǘƪǳ ŀǇƭƛƪŀŎƧƛΣ ŀ ǇƻǿƻƭƴŜ ŀƪŎƧŜ ǿȅƪƻƴȅǿŀƴŜ ǎŊ ǿ ǘƭŜΦ
tǊƻƎǊŀƳ ǿƛŜƭƻǿŊǘƪƻǿȅ ŘȊƛŀƱŀ ǎȊȅōŎƛŜƧ ǿ ǎȅǎǘŜƳŀŎƘ ƪƻƳǇǳǘŜǊƻǿȅŎƘΣ 
ƪǘƽǊŜƳŀƧŊ wiele ǇǊƻŎŜǎƻǊƽǿκǊŘȊŜƴƛΦ ²ƛťƪǎȊƻǏŏ ƻōŜŎƴȅŎƘ ǳǊȊŊŘȊŜƵ Ȋ 
Androidem to konstrukcje wielordzeniowe.

2.

3.

4.

5.
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Zaletywielowątkowości
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1. YƻŘ ƧŜǎǘ ōŀǊŘȊƛŜƧ ȊƱƻȍƻƴȅΦ

A12. bŀƭŜȍȅ ǿȅƪǊȅǿŀŏκǳƴƛƪŀŏzakleszczenia.

A3

A2

A1

Czeka na A2

A2

Czeka na A1
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Wady wielowątkowości



Wielowątkowość

Problem: !ǇƭƛƪŀŎƧŀ ƳƻȍŜ ǿȅƪƻƴȅǿŀŏ ŎȊŀǎƻŎƘƱƻƴƴŜ ȊŀŘŀƴƛŜ.
²ƽǿŎȊŀǎ ƛƴƴŜ ŎȊťǏŎƛ ŀǇƭƛƪŀŎƧƛ ǎŊ ōƭƻƪƻǿŀƴŜ.

Widok (oraz inne komponenty)ǇƻǿƛƴƛŜƴ ǇƻȊƻǎǘŀǿŀŏ ǊŜǎǇƻƴǎȅǿƴȅ 
ǇƻƳƛƳƻ ǿȅǎƻƪƛŜƎƻ ƻōŎƛŊȍŜƴƛŀ.

Cel:

Rozwiązanie: !ƴŘǊƻƛŘ ƻŦŜǊǳƧŜ Řǿŀ ǊƻȊǿƛŊȊŀƴƛŀ:
1. Wykonuj kosztowne operacje w ǳǎƱǳŘȊŜ ǿ ǘƭŜ,ǿȅƪƻǊȊȅǎǘǳƧŊŎ

powiadomieniaŘƻ ƛƴŦƻǊƳƻǿŀƴƛŀ ǳȍȅǘƪƻǿƴƛƪŀΦ
²ȅƪƻƴǳƧ ǇƻǿƻƭƴŊ ƻǇŜǊŀŎƧť ǿ ƻǎƻōƴȅƳ ǿŊǘƪǳ.2.

Wykorzystanie 
wątków:

LƴǘŜǊŀƪŎƧŀ ǇƻƳƛťŘȊȅ ǿŊǘƪŀƳƛ ǿ !ƴŘǊƻƛŘȊƛŜ (ƎƱƽǿƴȅ ƛ 
poboczny)Ƴƻȍƭƛǿŀ ƧŜǎǘ ǇƻǇǊȊŜȊ

Obiekt klasy Handlerǿ ƎƱƽǿƴȅƳ ǿŊǘƪǳ ƻǊŀȊ
tǳōƭƛƪƻǿŀƴƛŜ ƻōƛŜƪǘƽǿRunnableŘƻ ƎƱƽǿƴŜƎƻ ǿŊǘƪǳ.

(a)
(b)
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Strategie dotyczące wielowątkowości w Androidzie
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Å DƱƽǿƴȅ ǿŊǘŜƪ ƳƻȍŜ ǳȍȅǿŀŏ ǘȊǿΦ ƪƻƭŜƧƪƛ MessageQueueby 
ȊŀǊȊŊŘȊŀŏ ƛƴǘŜǊŀƪŎƧŊ ƳƛťŘȊȅ ǘǿƻǊȊƻƴȅƳƛ ǿŊǘƪŀƳƛ.

Å YƻƭŜƧƪŀ ƪƻƳǳƴƛƪŀǘƽǿ ŘȊƛŀƱŀ Ƨŀƪƻ ƪƻƭŜƧƪŀ ǇǊƛƻǊȅǘŜǘƽǿ ŎƘǊƻƴƛƻƴŀ 
ǎŜƳŀŦƻǊŀƳƛ Ȋ ƳƻȍƭƛǿƻǏŎƛŊprzechwytywania informacji (tzw. ǘƻƪŜƴƽǿ) 
ǇƻŎƘƻŘȊŊŎȅŎƘ Ȋ ǿŊǘƪƽǿ ǇƻōƻŎȊƴȅŎƘ.

Å ²ŜŘƱǳƎ ǇǊƻǘƻƪƻƱǳ ǿŊǘƪƛ ǇƻǘƻƳƴŜ ƳǳǎȊŊ ȍŊŘŀŏ ǇǳǎǘȅŎƘ ǘƻƪŜƴƽǿz kolejki 
przodka, ǿȅǇŜƱƴƛŏ ƧŜΣ ŀ ƴŀǎǘťǇƴƛŜ ƻŘŜǎƱŀŏ do kolejki rodzica.

Å ² ŀǊŎƘƛǘŜƪǘǳǊȊŜ !ƴŘǊƻƛŘŀ ƪŀȍŘȅ ǿŊǘŜƪ Ƴŀ ƪƻƭŜƧƪť MessageQueue. By z 
ƴƛŜƧ ǎƪƻǊȊȅǎǘŀŏΣ ƻōƛŜƪǘ ǘȅǇǳ HandlerƳǳǎƛ Ȋƻǎǘŀŏ ǎǘǿƻǊȊƻƴȅ.

Å IŀƴŘƭŜǊ ŘƻŘŀ ƪƻƭŜƧƴŊ ǿƛŀŘƻƳƻǏŏ όƛ ƻōƛŜƪǘ runnable) do kolejki 
ǿƛŀŘƻƳƻǏŎƛ ǊƻŘȊƛŎŀ όǿǊŀȊ Ȋ ǳǿȊƎƭťŘƴƛŜƴƛŜƳ ƪƻƭŜƧƴƻǏŎƛύΦ

12

KlasaHandler



Wielowątkowość

Handlerwykorzystywany jest m.in. w 
ŘǿƽŎƘ ǇǊȊȅǇŀŘƪŀŎƘ:

(1) byȊŀǇƭŀƴƻǿŀŏǿƛŀŘƻƳƻǏŎƛi operacje 
ǿȅƪƻƴȅǿŀƴŜ ǿ ǇǊȊȅǎȊƱƻǏŎƛΣ

(2) byŘƻŘŀŏŀƪŎƧťΣ ƪǘƽǊŀ Ƴŀ Ȋƻǎǘŀŏ 
ǿȅƪƻƴŀƴŀ ǿ ƛƴƴȅƳ ǿŊǘƪǳΦ

13

Thread-2

Thread-n

Thread-1

Message
Queue

Message1-1

Runnable1-1

Main Thread

Handler+ 
Message Queue

message1 

message2 

runnable1 

message3 

runnable2

KlasaHandler
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Uwaga

Wątki w tle nie mogą wchodzić w interakcję z interfejsem użytkownika

Å ¢ȅƭƪƻ ƎƱƽǿƴȅ ǿŊǘŜƪ ƳƻȍŜ ǳȊȅǎƪŀŏ ŘƻǎǘťǇ Řƻ ǿƛŘƻƪǳ ŀƪǘȅǿƴƻǏŎƛ ƛ 
interakcji z ǳȍȅǘƪƻǿƴƛƪƛŜƳΦ 

Å tǊƻǎǘȅ ŜƪǎǇŜǊȅƳŜƴǘΦ 5ƻŘŀƧ ǿƛŀŘƻƳƻǏŏ ¢ƻŀǎǘ Řƻ ƳŜǘƻŘ run()
zaimplementowanych w ǇǊȊȅƪƱŀŘȊƛŜ мΦ hōƛŜ ǎƛť ƴƛŜ ǿȅƪƻƴŀƧŊΗ

Å Publiczne pola klasy (ȊŘŜŦƛƴƛƻǿŀƴŜ ǿ ƎƱƽǿƴȅƳ ǿŊǘƪǳ)ƳƻƎŊ ōȅŏ 
ŀƪǘǳŀƭƛȊƻǿŀƴŜ ǇǊȊŜȊ ƛƴƴŜ ǿŊǘƪƛΦ

14

Wątki a widok
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Å ½ǿȅƪƭŜ ƎƱƽǿƴȅ ǿŊǘŜƪ ǳǎǘŀǿƛŀhandlerōȅ ƻǘǊȊȅƳȅǿŀŏ ǿƛŀŘƻƳƻǏŎƛ Ȋ 
ǿŊǘƪƽǿ ǇƻōƻŎȊƴȅŎƘ;ƧŜŘƴŀƪȍŜƪŀȍŘȅ ǿŊǘŜƪ ƳƻȍŜ ȊŘŜŦƛƴƛƻǿŀŏ ǎǿƽƧ 
ǿƱŀǎƴȅ ƘŀƴŘƭŜǊ.

Å IŀƴŘƭŜǊ ǿ ǿŊǘƪǳ ǇƻōƻŎȊƴȅƳ ǘǿƻǊȊȅƭƻƪŀƭƴŊ ƪƻƭŜƧƪť ǿƛŀŘƻƳƻǏŎƛΣ ƪǘƽǊŀ 
ƳƻȍŜ ōȅŏ ǳȍȅǿŀƴŀ ōȅ ƻǘǊȊȅƳȅǿŀŏ ƛƴŦƻǊƳŀŎƧŜ Ȋ ƛƴƴȅŎƘ ǿŊǘƪƽǿ ǇƻōƻŎȊƴȅŎƘ 
όƻǊŀȊ ƎƱƽǿƴŜƎƻύ.

Worker1Thread &
Message QueueMain Thread &

Message Queue

Worker2Thread &
Message Queue
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Komunikacja między wątkami
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1. DanyǿŊǘŜƪΣ ƪǘƽǊȅŎƘŎŜ ƪƻƳǳƴƛƪƻǿŀŏ ǎƛť Ȋ ƎƱƽǿƴȅƳ ǿŊǘƪƛŜƳΣ Ƴǳǎƛ
ȊŀǊȊŊŘȊŀŏotrzymanie tokenaȊŀ ǇƻƳƻŎŊ ƳŜǘƻŘȅobtainMessage().

2. tƻ ƧŜƎƻ ƻǘǊȊȅƳŀƴƛǳΣ ǿŊǘŜƪ ƳƻȍŜ ǿǇǊƻǿŀŘȊƛŏ ŘŀƴŜ Řƻ tokenaƛ ŘƻƱŊŎȊȅŏ 
go do kolejkiǿƛŀŘƻƳƻǏŎƛHandleraǿȅƪƻǊȊȅǎǘǳƧŊŎ ƳŜǘƻŘť
sendMessage().

3. IŀƴŘƭŜǊ ǿȅƪƻǊȊȅǎǘǳƧŜ ƳŜǘƻŘť handleMessage()Řƻ ŎƛŊƎƱŜƎƻ 
ǇǊȊŜǘǿŀǊȊŀƴƛŀ ǿƛŀŘƻƳƻǏŎƛ ŘƻŎƛŜǊŀƧŊŎȅŎƘ Řƻ ƎƱƽǿƴŜƎƻ ǿŊǘƪǳ.

4. TokenǇƻōǊŀƴȅ Ȋ ƪƻƭŜƧƪƛ ǿƛŀŘƻƳƻǏŎƛ ƳƻȍŜ
Å
Å
½ǿǊƽŎƛŏ ƧŀƪƛŜǏdaneŘƻ ƎƱƽǿƴŜƎƻ ǿŊǘƪǳΣ
½ŀȍŊŘŀŏ wykonaniaobiektu RunnableǇƻǇǊȊŜȊ ƳŜǘƻŘťpost().
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Protokół przekazywania wiadomości
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Protokół przekazywania wiadomości
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Main Thread BackgroundThread

...
Handl er myHandl er = n ew Handl er ( ) {

@Over r i de
publ ic voi d handl eMessage( Message msg) {

/ / do somet hi ng wi t h t he message. ..
/ / update GUI i f needed!
. ..

}// handl eMessage

};//m yHandl er

...

...
Thread backgJob = new Thr ead ( new Runnable ( ){

@Over r i de
publ i c v oid r un() {
/ / . . . do some busy wor k here . ..
/ / get a t oken t o be added t o
/ / t he mai n's message queue
Message msg = myHandl er . obt ai nMessage( ) ;

. ..
//d el i ver m essage to t he

/ / mai n's message- queue 
myHandl er . sendMessage( msg);

} / / r un

} ) ; / / Thr ead

/ / t his cal l e xecut es t he par al l el t hr ead 
backgr oundJob. st ar t();
...
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Handler. Wykorzystanie wiadomości do komunikacji
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Main Thread BackgroundThread

...

Handle r   myHandle r = new Handle r();

@Overr ide

publ i c void onCrea te (

Bundle sa vedIns ta nceSt at e) {

...

Thre ad myThr ead1 =

new Threa d( backg ro undTa sk , 

"back Al ias1" );

myThre ad1.s ta rt ( );

} / /on Create

...

//th i s is t he fore gr ound ru nnable 

priv at e Runnable fo r egrou ndTask

= new Runnable() {

@Overri de

public void ru n() {

// wor k on th e UI i f need ed

}

...

// th i s is t he "Run nable" object

// re pr esent in g the backgr ound th re ad

priv at e Runnable backgrou ndTask

= new Runnable ( ) {

@Overri de

public void ru n() {

... Do some backgr ound wor k here

myHandle r . pos t ( f or egro undTask);

} //run

} ; // backgro undTask
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Handler. UsingRunnables to Communicate
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.ȅ ǿȅǎƱŀŏǿƛŀŘƻƳƻǏŏ Řƻhandlera,ǿŊǘŜƪ Ƴǳǎƛ ƴŀƧǇƛŜǊǿ ǿȅǿƻƱŀŏ
obtainMessage()ōȅ ǿȅƱǳǎƪŀŏ ǎǘƻǎƻǿƴȅ ƻōƛŜƪǘ Ȋ ƪƻƭŜƧƪƛ.

Istnieje wiele wersji metody obtainMessage(). ¦ƳƻȍƭƛǿƛŀƧŊ
pustegoƻōƛŜƪǘǳ ǿƛŀŘƻƳƻǏŎƛ ōŊŘȋ ǘŀƪƛŜƎƻ ȊŀǿƛŜǊŀƧŊŎŜƎƻ ŘƻŘŀǘƪƻǿŜ ǇŀǊŀƳŜǘǊȅΦ

one stworzenie

20

Przykład

//  a ssume t hr ead 1 pro duces some l ocal d ata
St r ing l ocal Dat a = " Gre eti ngs fr om t hr ead 1" ;

//  t hre ad 1 r equests a me ssage & a dds lo cal Data to it
Message mgs = myHandl er . obt ai nMessage ( 1, lo cal Dat a);

Handler: metoda obtainMessage



Wielowątkowość

Istnieje wiele wersji metodsendMessage...()Σ ƪǘƽǊŜ ƳƻƎŊ ōȅŏ wykrozytane
ǇǊȊŜȊ ǿŊǘƪƛ ǇƻōƻŎȊƴŜ Řƻ ǿȅǎƱŀƴƛŀ ǿƛŀŘƻƳƻǏŎƛ Řƻ ƛƴƴŜƎƻ όƎƱƽǿƴŜƎƻύ ǿŊǘƪǳ.

ωsendMessage()ŘƻŘŀƧŜ ǿƛŀŘƻƳƻǏŏ Řƻ ƪƻƵŎŀ ƪƻƭŜƧƪƛΦ

ωsendMessageAtFrontOfQueue()ŘƻŘŀƧŜ ǿƛŀŘƻƳƻǏŏ ƴŀ ǎŀƳ ǇƻŎȊŊǘŜƪ 
kolejki,ȊŀǘŜƳ ǇǊȊŜƧƳǳƧŜ ƻƴŀ ƴŀƧǿȅȍǎȊȅ ǇǊƛƻǊȅǘŜǘ ƛ ȊƴŀƧŘǳƧŜ ǎƛť ǇǊȊŜŘ 
wszystkimi innymi.

ω sendMessageAtTime()ŘƻŘŀƧŜ ǿƛŀŘƻƳƻǏŏ Řƻ ƪƻƭŜƧƪƛ ƻ ȊŀŘŀƴȅƳ 
czasie,ǿȅǊŀȍƻƴŜƧ ǿ ŦƻǊƳƛŜ ƳƛƭƛǎŜƪǳƴŘ ǿȊƎƭťŘŜƳ ŎȊŀǎǳ ŘȊƛŀƱŀƴƛŀ 
systemu( SystemClock.uptimeMillis() )

ωsendMessageDelayed()ŘƻŘŀƧŜ ǿƛŀŘƻƳƻǏŏ Řƻ ƪƻƭŜƧƪƛ Ǉƻ ƻƪǊŜǏƭƻƴȅƳ 
ƻǇƽȋƴƛŜƴƛǳ,ǿȅǊŀȍƻƴȅƳ ǿ ƳƛƭƛǎŜƪǳƴŘŀŎƘΦ
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Handler: metoda sendMessage



Wielowątkowość

.ȅ ǇǊȊŜǘǿƻǊȊȅŏ ǿƛŀŘƻƳƻǏŎƛ ǇǊȊŜǎȅƱŀƴŜ ǇǊȊŜȊ ƛƴƴŜ ǿŊǘƪƛ, danyHandler musi 
ƛƳǇƭŜƳŜƴǘƻǿŀŏ ƴŀǎƱǳŎƘƛǿŀŎȊ:

handl eMessage( Mess age msg )

YǘƽǊȅ ȊƻǎǘŀƴƛŜ ǿȅǿƻƱŀƴȅ ǿǊŀȊ Ȋ ƪŀȍŘƻǊŀȊƻǿȅƳ ǇƻƧŀǿƛŀƴƛŜƳ ǎƛť ǿƛŀŘƻƳƻǏŎƛ 
w kolejce.

²ƽǿŎȊŀǎΣ ƘŀƴŘƭŜǊ ƳƻȍŜ ƴǇΦ ȊŀƪǘǳŀƭƛȊƻǿŀŏ ǿƛŘƻƪ.WŜŘƴŀƪȍŜ ƴŀƭŜȍȅ ǘƻ 
ǿȅƪƻƴŀŏ ǎȊȅōƪƻΣ ōƻ ǿǎȊȅǎǘƪƛŜ ƛƴƴŜ ƻǇŜǊŀŎƧŜ ƴŀ ǿƛŘƻƪǳ ŎȊŜƪŀƧŊ ƴŀ 
ȊŀƪƻƵŎȊŜƴƛŜ ŘȊƛŀƱŀƴƛŀ ƘŀƴŘƭŜǊŀ.
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Handler:przetwarzanie wiadomości
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² ǘȅƳ ǇǊȊȅƪƱŀŘȊƛŜ ƎƱƽǿƴȅ ǿŊǘŜƪ 
przedstawia poziomy ƛ ƻƪǊŊƎƱȅ ǇŀǎŜƪ 
ǇƻǎǘťǇǳǎȅƎƴŀƭƛȊǳƧŊŎ ǇƻǎǘťǇȅ ǇǊŀŎȅ ǿŊǘƪǳ 
pobocznego.

!ōȅ ȊŀǎȅƳǳƭƻǿŀŏ ǇǊŀŎť ǿȅƪƻƴȅǿŀƴŊ ǇǊȊŜȊ 
²ŊǘŜƪ ǇƻŘƻōƴȅΣ ƭƻǎƻǿƻ ǿȅƎŜƴŜǊƻǿŀƴȅ 
ǿȅƴƛƪ ōťŘȊƛŜ ƻƪǊŜǎƻǿƻ ǿȅǎȅƱŀƴȅ Řƻ 
ƎƱƽǿƴŜƎƻ ǿŊǘƪǳΦ

bŀ ǇƻŘǎǘŀǿƛŜ ŘƻǎǘťǇƴȅŎƘ ƪƻƳǳƴƛƪŀǘƽǿ 
ƴŀǎǘŊǇƛ ŀƪǘǳŀƭƛȊŀŎƧŀ ǿƛŘƻƪǳ όǇŀǎƪƽǿ 
ǇƻǎǘťǇǳύΦ
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Przykład2.Komunikacja między wątkami
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andro id : l ayout _wi dt h="mat ch_pare nt "
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<?xml ver si on="1 .0 " encoding =" utf - 8" ?>
<Li near Layout xmln s: andro i d="http : // schemas. andr oi d.c om/apk/ r es/a ndr oid"

andro id : l ayout _hei ght =" mat ch_par ent " 
andro id : backgr ound="# 44ff f f 00" 
andro id : or ie nt at i on=" vert i cal" 
andro id : paddin g=" 4dp" >

<Text Vi ew 
andr oi d: i d=" @+i d/tx tWor kProgre ss" 
andr oi d: la yout _wi dt h=" matc h_par ent " 
andr oi d: la yout _heig ht =" wra p_cont ent " 
andr oi d: paddi ng=" 10dp" 
andr oi d: te xt =" Wor ki ng . . .." 
andr oi d: te xt Si ze="1 8sp" 
andr oi d: te xt St yl e=" bol d" />

<Progre ssBar andr oi d: i d=" @+i d/ pr ogr ess1" 
sty le ="? andr oi d:a tt r / pr ogr essBar Sty le Hor i zonta l " 
andr oi d: la yout _wi dt h=" matc h_par ent " 
andr oi d: la yout _heig ht =" wra p_cont ent " />

<Progre ssBar

andr oi d: i d=" @+i d/ pr ogr ess2"
andr oi d: la yout _wi dt h=" wr ap_cont ent "
andr oi d: la yout _heig ht =" wra p_cont ent " />

Przykład2.Komunikacja między wątkami –układ XML

http://schemas.android.com/apk/res/android
mailto:@+id
mailto:@+id
mailto:@+id
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Wielowątkowość

<Scro ll Vi ew andr oi d: i d=" @+i d/myscr ol le r " 
andr oi d: la yout _wi dt h=" matc h_par ent " 
andr oi d: la yout _heig ht =" wra p_cont ent " >

<Text View 
andr oi d: id ="@+i d/t xt Retu rn edVal ues" 
andr oi d: l ayout_ wi dt h=" matc h_par ent " 
andr oi d: l ayout_ hei ght ="wra p_conte nt " 
andr oi d: l ayout_ mar gi n="7 dp" 
andr oi d: backgro und=" #f f0 000f f " 
andr oi d: paddi ng=" 4dp " 
andr oi d: t ext ="r et ur ned f rom t hr ead. . ." 
andr oi d: t extCol or =" @andr oi d: col or /whi t e" 
andr oi d: t extS iz e=" 14sp" />

</ Scr ol l Vi ew>

</ Li nearL ayout >

Przykład2.Komunikacja między wątkami –układ XML

mailto:@+id
mailto:@+id
mailto:@android:color
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publi c clas s Threads Messages exten ds Acti vit y {

Progre ssBar bar 1; 
Progre ssBar bar 2;

TextVi ew msgWorkin g; 
TextVi ew msgReturne d; 
Scr ollVie w myScrol lVie w;

/ / thi s i s a contro l var used by backg. t hread s
boolea n isRun nin g = f als e;

/ / lif etim e ( i n seconds) fo r backgr ound t hrea d
fina l i nt MAX_SEC = 30;

//Stri ng glob alStrTe st = "g l obal valu e seen by al l thre ads " ;
in t gl obalInt Test = 0;

Przykład 2. Komunikacja między wątkami - MainActivity.java
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1

2

3

4

27

Handle r handl er = new Handler( ) {
@Overri de
publi c voi d handleMessage(Message msg) {

Strin g return edValu e = (Str i ng)msg. obj ;
//d o somethin g wit h t he val ue sent by th e backgr ound th r ead
her e msgReturne d.a ppend( " \ n retu r ned val ue: " + retur nedValu e
); myScr ol l Vi ew. f ul l Scro l l ( Vi ew. FOCUS_DOWN); 
bar1 .i ncrement Progre ssBy(1) ;
//test i ng ear l y term i natio n
i f ( bar1 .getP r ogress ( ) == MAX_SEC){

msgReturne d.a ppend( " \ nDone \ n back threa d has been sto pped" );
isRunn i ng = f als e;

}

i f ( bar1 .getP r ogress ( ) == bar 1.get Max()) { 
msgWorkin g.se t Text ( " Done" ); 
bar 1.s etVisib i lity ( Vi ew. INVI SIBLE); 
bar 2.s etVisib i lity ( Vi ew. INVI SIBLE);

}
els e {

msgWorkin g.se t Text ( " Working . .. " + bar 1.ge t Progre ss( ) ) ;
}

}
} ; //h andle r

Przykład 2. Komunikacja między wątkami - MainActivity.java

mailto:@Override
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5
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@Overri de
publi c voi d onCreat e( Bundl e icicle ) { 

super . onCreat e(icicl e) ; 
setCon t entVie w(R.lay out . main);

bar 1 = ( Progr essBar ) findVi ewById( R.id . pr ogress 1);
bar1 .s etProgr ess(0) ;
bar1 .s etMax( MAX_SEC);

bar 2 = ( Progr essBar ) findVi ewById( R.id . pr ogress 2);

msgWorkin g = ( TextVi ew)find ViewByI d(R.id. t xtWork Progres s);
msgReturne d = ( TextV i ew)fin dViewByI d(R.id . txtRet urnedVal ues);

//glob alStrTe st += " XXX" ; / / sligh t l y change th e globa l strin g
global I ntTes t = 1;

} // onCr eate

Przykład 2. Komunikacja między wątkami - MainActivity.java

mailto:@Override
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6

7

8
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}

Przykład 2. Komunikacja między wątkami - MainActivity.java
publi c voi d onStar t ( ) {

super . onStar t ( ) ;
/ / thi s code create s th e backgroun d activ i t y wher e busy work i s done
Thread backgr ound = new Thr ead( new Runnabl e( ) {

publi c voi d r un( ) {
tr y {

fo r ( i nt i = 0; i < MAX_SEC && isR unnin g; i++ ) {
//tr y a Toast method her e ( i t wil l not wor k! )
//fak e busy busy work her e
Thread . sleep ( 1000) ; / / 1000 msec.

/ / thi s i s a l ocall y genera t ed val ue between 0- 100
Random rn d = new Random() ;
in t lo calDat a = ( int ) rnd.n extIn t ( 101) ;
//w e can see and change (gl obal ) cl ass var iable s
Strin g dat a = "Data - " + glo balIntT est + " - " + lo calDat a;
global I ntTes t ++;
//requ est a message t oken and put some dat a i n i t
Message msg = handle r .obtai nMessage(1 , (St ring)d ata) ;

/ / i f t hi s th r ead i s stil l aliv e send th e
message i f ( is Runnin g) {

handle r .sendMessage( msg);
}

}



Wielowątkowość

9

30

catc h (Throw abl e t ) {
/ / jus t end t he backgroun d t hrea d 
isRunn i ng = f als e;
}

}
}); // Tr ead

isRunn i ng = t r ue;
backgr ound.st ar t ();

} //onS t ar t

publi c voi d onSto p( ) { 
super . onSto p( ) ; 
isRunn i ng = f als e;

} //onS t op
} //cla ss

Przykład2. UsingHandler& Messages- MainActivity.java
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Wielowątkowość

tǊȊȅƪƱŀŘ ōŀȊǳƧŜ ƴŀ ȊŀƱƻȍŜƴƛŀŎƘ Ȋ 
poprzedniego.

Tym razem zostanie wykorzystana metoda 
Post() i obiekty Runnableōȅ ȊŀǎȅƳǳƭƻǿŀŏ 
ŘȊƛŀƱŀƴƛŀ ǳȍȅǘƪƻǿƴƛƪŀ Ȋ ƎƱƽǿƴŜƎƻ ǿŊǘƪǳΦ

Przykład3. Wykorzystanie obiektów Runnable
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Przykład3. Wykorzystanie obiektów Runnable
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<?xml ver si on=" 1. 0" encodi ng=" ut f - 8" ?>
<Li near Layout xml ns: andr oi d=" ht t p: / / schemas. andr oi d. com/ apk/ r es/ andr oi d" 

andr oi d: l ayout _wi dt h="mat ch_par ent " 
andr oi d: l ayout _hei ght ="mat ch_par ent "
andr oi d: backgr ound=" #22002222"
andr oi d: or i ent at i on=" ver t i cal"
andr oi d: paddi ng=" 6dp" >

<Text Vi ew 
andr oi d: id =" @+i d/l bl TopCapt i on" 
andr oi d: l ayout _wi dth =" mat ch_par ent " 
andr oi d: l ayout _hei ght =" wr ap_cont ent " 
andr oi d: paddi ng="2dp"
andr oi d: t ext =

" Some i mpor t ant d ata i s b een col l ect ed now. Pat i ence pl ease. . . " />

<Pr ogr essBar andr oi d: id =" @+i d/myBar Hor " 
style =" ?andr oi d: at t r / pr ogr essBar St yl eHor i zont al " 
andr oi d: l ayout _wi dth =" mat ch_par ent " 
andr oi d: l ayout _hei ght =" 30dp" />

<Pr ogr essBar andr oi d: id =" @+i d/myBar Ci r " 
style =" ?andr oi d: at t r / pr ogr essBar St yl eLar ge" 
andr oi d: l ayout _wi dth =" wr ap_cont ent " 
andr oi d: l ayout _hei ght =" wr ap_cont ent " />
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Przykład3. Wykorzystanie obiektów Runnable–układ XML

http://schemas.android.com/apk/res/android
mailto:@+id
mailto:@+id
mailto:@+id
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<Edi t Text andr oi d: id =" @+i d/ t xt Box1" 
andr oi d: l ayout _wi dth =" mat ch_par ent " 
andr oi d: l ayout _hei ght =" 78dp" 
andr oi d: l ayout _mar gi n=" 10dp" 
andr oi d: backgr ound="# f f f f f f ff " 
andr oi d: t ext Si ze=" 18sp" />

<But t on 
andr oi d: id =" @+i d/b t nDoSomet hi ng" 
andr oi d: l ayout _wi dth =" 170dp"

andr oi d: l ayout _hei ght =" wr ap_cont ent "
andr oi d: l ayout _mar gi nLef t =" 20dp" 
andr oi d: l ayout _mar gi nTop=" 10dp" 
andr oi d: paddi ng="4dp"
andr oi d: t ext =" Type S omet hi ng Then cl i ck me! " />

<But t on andr oi d: id =" @+i d/b t nDoI t Again " 
andr oi d: l ayout _wi dth =" 170dp" 
andr oi d: l ayout _hei ght =" wr ap_cont ent " 
andr oi d: l ayout _mar gi nLef t =" 20dp" 
andr oi d: paddi ng="4dp"
andr oi d: t ext =" Do it Agai n! " />

</ Li near Layout >                                                                       36

Przykład3. Wykorzystanie obiektów Runnable–układ XML

mailto:@+id
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public cl ass Mai nAct i vi t y ext ends Act i vi ty {
Pr ogr essBar myBar Hor i zont al ; 
Pr ogr essBar myBar Ci r cul ar ;

Text Vi ew l bl TopCapt i on; 
Edi t Text t xt Dat aBox; 
But t on bt nDoSomet hi ng; 
But t on bt nDoI t Agai n;
int pr ogr essSt ep = 5;
f i nal int MAX_PROGRESS = 1 00;

int gl obal Var = 0;
int accum = 0;

long st ar t i ngMi l ls = Syst em. cur r ent Ti meMi l l i s( );
bool ean i sRunni ng = f al se;
St r i ng PATI ENCE = " Some i mpor t ant d ata i s b ei ng col l ect ed n ow. "

+ " \ nPl ease be pat i ent . . . wai t . . . \ n " ; 

Handl er myHandl er = new Handl er ( );

@Over r i de
public voi d onCr eate( Bundl e s avedI nst anceSt at e) { 

super . onCr eat e( savedI nst anceSt at e); 
set Cont ent Vi ew( R. l ayout . main);

l bl TopCapt i on = (T ext Vi ew) f i ndVi ewByI d( R.id. l bl TopCapt i on);                    37

Przykład3. Wykorzystanie obiektów Runnable–MainActivity

mailto:@Override
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myBarHorizont al = (Pr ogress Bar ) fi ndViewByI d(R.i d. myBarHor );
myBarCi rcula r = (Pro gressBa r ) find ViewByI d(R.id . myBarCi r );

txtDat aBox = ( EditTe xt ) fin dViewByI d(R.id . txtBox 1);
txtDat aBox.se t Hin t ( " Foregr ound di stracti on\ n Ent er some dat a here... " );

btnDoI t Agai n = (Butt on) fin dViewByI d(R.id . btnDoI t Agai n);
btnDoI t Agai n. setOnCl i ckList ener ( new OnCli ckListe ner ( ) {

@Overri de
publi c voi d onClic k( Vie w v) {

onStar t ();
} / / onClic k

}); / / setOnCl i ckList ener

btnDoSomethin g = (But ton ) f i ndViewByI d(R. i d. btnDoSomethi ng);
btnDoSomethin g.setOn ClickLi stene r ( new OnCl ickLis t ener ( ) {

@Overri de
publi c voi d onClic k( Vie w v) {

Strin g tex t = txtDat aBox.ge t Text () . toStri ng(); 
Toast . makeText ( MainActivit y. this , ")Ʀm qui ck - You sai d >>
\ n"

+ t ext , 1) .show( ) ;
} / / onCl i ck

}); / / setOnCl i ckList ener

} / / onCreat e                                                                38

Przykład3. Wykorzystanie obiektów Runnable–MainActivity
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Przykład3. Wykorzystanie obiektów Runnable–MainActivity

@Overri de
protec t ed voi d onSta rt ( ) {

super . onStar t ( ) ;
/ / pre par e UI component s 
txtDat aBox.se t Text ( " " ); 
btnDoI t Agai n. setEnab l ed( fal se);

/ / res et and show pr ogres s bar s accum = 0; 
myBarHorizont al .setM ax(MAX_PROGRESS) ; 
myBarHorizont al .setP r ogres s( 0) ; 
myBarHorizont al .setV i sibili t y(View . VISIBL E)
; myBarCi rcula r . setVis i bilit y( View. VI SIBLE);

/ / cre at e- sta r t backgroun d t hrea d wer e th e busy wor k wi l l be done
Thread myBackgr oundThr ead = new Thr ead( backgr oundTask, " backAl i as1" );
myBackgroundT hread.s t ar t ();

}

mailto:@Override
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4

// FOREGROUND
// t hi s f or egr ound Runnabl e wor ks on behave of t he backgr ound t hr ead,
// i ts mi ssi on i s to updat e t he main UI whi ch is unr eachable t o back wor ker 
pr i vat e Runnable f or egr oundRunnabl e = new Runnabl e() {

@Over r i de
public voi d r un( ) {

try {
// updat e UI , obser ve g l obal Var is changed i n back t hr ead
l bl TopCapt i on. set Text ( PATI ENCE

+ " \ nPct pr ogr ess: " + accum
+ "  g l obal Var: " + gl obal Var );

// advance P r ogr essBar 
myBar Hor i zont al . i ncr ement Pr ogr essBy( pr ogr essSt ep); 
accum += pr ogr essSt ep;

// are we d one yet ?

Definicja nowego 
Runnablew 

ramach 
głównego wątku.

Zostanie on 
uruchomiony 
później

if ( accum >= myBar Hor i zont al . get Max( ) ) {
l bl TopCapt i on. set Text ( " Sl ow backgr ound wor k is OVER! " ); 
myBar Hor i zont al . set Vi si bi l i ty ( Vi ew. I NVI SI BLE); 
myBar Ci r cul ar . set Vi si bi l i t y(V i ew. I NVI SI BLE); 
bt nDoI t Agai n. set Enabl ed( true );

}
} cat ch ( Except i on e) {

Log. e( " <<f or egr oundTask>>" , e. get Message());
}

}
}; // f or egr oundTask

Przykład3. Wykorzystanie obiektów Runnable–MainActivity
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6

// BACKGROUND
// t hi s is t he back r unnable t hat e xecut es t he sl ow work

pr i vat e Runnable backgr oundTask = new Runnabl e() {
@Over r i de
public voi d r un( ) {

// busy work goes h er e. . . 
try {

for ( i nt n = 0; n < 2 0; n++) {
// t hi s si mul at es 1 s ec. of b usy act i vi t y
Thr ead. sl eep( 1000) ;
// change a g l obal var i abl e h er e. . .
gl obal Var ++;
// t r y: next t wo UI o per at i ons shoul d NOT work
// T oast . makeText(g et Appl i cat i on( ) , " Hi ", 1) . show( ) ;
// t xt Dat aBox. set Text ( " Hi " ) ;

// wake up f or egr oundRunnabl e del egate t o s peak f or y ou 
myHandl er . post ( f or egr oundRunnabl e);

}
} cat ch (I nt er r upt edExcept i on e) {

Log. e( " <<f or egr oundTask>>" , e. get Message());
}

} // r un

Uruchomienie 
uprzednio 
zdefiniowanego 
Runnable

}; // backgr oundTask

} // T hr eadsPost i ng
41
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AsyncTask <Params, Progr ess, Resul t >

WŜȍŜƭƛ ƪǘƽǊŀǏ ǎŜƪŎƧŀ ƴƛŜ ƧŜǎǘ ǳȍȅǿŀƴŀ ƴŀƭŜȍȅ ǿȅƪƻǊȊȅǎǘŀŏ Void

44

Parametry generyczne

Params:   ¢ȅǇ ŘŀƴȅŎƘ ǿŜƧǏŎƛƻǿȅŎƘ ǿȅǎȅƱŀƴȅŎƘ Řƻ ǿŊǘƪǳ ǇǊȊŜŘ ǊƻȊǇƻŎȊťŎƛŜƳ.

Progress: ¢ȅǇ ŘŀƴȅŎƘ ǿ ƧŀƪƛŎƘ ǊŜǇǊŜȊŜƴǘƻǿŀƴȅ ƧŜǎǘ ǇƻǎǘťǇ ǿȅƪƻƴȅǿŀƴƛŀ 
ŘȊƛŀƱŀƴƛŀ ǿŊǘƪǳ.

Result:      ¢ȅǇ ǊŜȊǳƭǘŀǘǳ ǿȅƪƻƴȅǿŀƴȅŎƘ ŘȊƛŀƱŀƵ ǿ ǘƭŜ.

Wykorzystanie klasy AsyncTask
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pr i va t e c l ass Ver ySlo wTask ext ends AsyncTask <St ri ng, L ong, Vo id > {

// Begi n - can use UI thre ad here 

prote ct ed void onPr eExecut e( ) {

}

// th i s is t he SLOWbackgr ound th re ad ta ki ng ca r e of heavy ta sk s

// cannot di re ctly ch ange UI

prote ct ed Void doIn Backgro und( f inal Stri ng... ar gs) {

... publishP ro gress (( Long) someLongValu e);

}

// peri odic updates - it is OK to change UI

@Over ri de

prote ct ed void onPr ogressU pdat e(Lo ng... va lue) {

}

// End - can use UI t hread here

prote ct ed void onPost Execu te ( final Void unused) {

}

}

Wykorzystanie klasy AsyncTask
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46¾ǊƽŘƱƻ: http://d eveloper.android.com/reference/android/os/AsyncTask.html

Metody

onPreExecute(), ǿȅǿƻƱȅǿŀƴŀ ǿ ǿŊǘƪǳ ƛƴǘŜǊŦŜƧǎǳ ǳȍȅǘƪƻǿƴƛƪŀ ȊŀǊŀȊ Ǉƻ ǳǊǳŎƘƻƳƛŜƴƛǳ ǿŊǘƪǳ 
pobocznego. ¢Ŝƴ ƪǊƻƪ ƧŜǎǘ ȊǿȅƪƭŜ ǳȍȅǿŀƴȅ Řƻ ƪƻƴŦƛƎǳǊƻǿŀƴƛŀ ȊŀŘŀƴƛŀΣ ƴŀ ǇǊȊȅƪƱŀŘ ǇƻǇǊȊŜȊ 
ǿȅǏǿƛŜǘƭŀƴƛŜ Ǉŀǎƪŀ ǇƻǎǘťǇǳ ǿ ƛƴǘŜǊŦŜƧǎƛŜ ǳȍȅǘƪƻǿƴƛƪŀΦ

doInBackground(Params...), ǳǊǳŎƘŀƳƛŀƴŀ ƧŜǎǘ ƴŀ ǊȊŜŎȊ ƴƻǿŜƎƻ ǿŊǘƪǳ ȊŀǊŀȊ Ǉƻ ǘȅƳ Ƨŀƪ ƳŜǘƻŘŀ
onPreExecute()ȊŀƪƻƵŎȊȅ ŘȊƛŀƱŀƴƛŜ.¢ǳǘŀƧ ŘŜŦƛƴƛƻǿŀƴŜ ǎŊ ŘƱǳƎƻǘǊǿŀƱŜ ƻǇŜǊŀŎƧŜ ǿȅƪƻƴȅǿŀƴŜ ǿ 
ƴƻǿȅƳ ǿŊǘƪǳ.YǊƻƪ ǘŜƴ ƳƻȍŜ ǊƽǿƴƛŜȍ ǿȅƪƻǊȊȅǎǘȅǿŀŏ ƳŜǘƻŘť publishProgress(Progress...)by 
ȊŀƪǘǳŀƭƛȊƻǿŀŏ ǇǊƻƎǊŜǎ ǿȅƪƻƴŀƴƛŀ ǇǊȊŜǘǿŀǊȊŀƴƛŀ. WŀǊǘƻǏŎƛ ǘŜ ƴŀƧŎȊťǏŎƛŜƧ ǎƱǳȍŊ Řƻ ŀƪǘǳŀƭƛȊŀŎƧƛ 
ǿƛŘƻƪǳ ƴŀ ǿŊǘƪǳ ƎƱƽǿƴȅƳ,Ȋŀ ǇƻǏǊŜŘƴƛŎǘǿŜƳ ƳŜǘƻŘȅonProgressUpdate(Progress...).

onProgressUpdate(Progress...), ǿȅǿƻƱȅǿŀƴŀ ǿ ǿŊǘƪǳ ƛƴǘŜǊŦŜƧǎǳ ǳȍȅǘƪƻǿƴƛƪŀ ȊŀǊŀȊ po 
metodzie publishProgress(Progress...).¢ŀ ƳŜǘƻŘŀ ǎƱǳȍȅ Řƻ ƛƴŦƻǊƳƻǿŀƴƛǳ ƻ ǎƪŀƭƛ ǇƻǎǘťǇǳ 
ŘƻƪƻƴŀƴŜƧ ǇǊȊŜȊ ǿŊǘŜƪΣ ƪǘƽǊȅ ŘŀƭŜƧ ǇǊŀŎǳƧŜ ǿ ǘƭŜΦ

onPostExecute(Result), ǿȅǿƻƱȅǿŀƴŜ ǿ ǿŊǘƪǳ ƛƴǘŜǊŦŜƧǎǳ ǳȍȅǘƪƻǿƴƛƪŀ Ǉƻ ȊŀƪƻƵŎȊŜƴƛǳ 
przetwarzania w tle. Wynik przetwarzania w tle jest przekazywany do tej metody jako parametr.

Wykorzystanie klasy AsyncTask
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DƱƽǿƴȅ ǿŊǘŜƪ ǿȅǿƻƱǳƧŜ ƛƴǎǘŀƴŎƧť AsyncTaskōȅ ǿȅƪƻƴŀŏ ŘƱǳƎƻǘǊǿŀƱŊ ƻǇŜǊŀŎƧť. Metoda
doInBackgroud(…) ǿȅƪƻƴǳƧŜ ǇǊȊŜǘǿŀǊȊŀƴƛŜ ƻǊŀȊ ŎȅƪƭƛŎȊƴƛŜ ǿȅƪƻǊȊȅǎǘǳƧŜ ŦǳƴƪŎƧť
onProgressUpdate(…)ōȅ ƻŘǏǿƛŜȍȅŏ ƎƱƽǿƴȅ ǿƛŘƻƪ.² ǘȅƳ ǇǊȊȅƪƱŀŘƴƛŜ ŘƻŘŀǿŀƴŜ ǎŊ ƭƛƴƛŜ Řƻ 
Ǉƻƭŀ ǘŜƪǎǘƻǿŜƎƻ ƎƱƽǿƴŜƎƻ ǿŊǘƪǳ ƻǊŀȊ ǇǊŜȊŜƴǘƻǿŀƴȅ ƧŜǎǘ ŘƛŀƭƻƎ ǘȅǇǳProgressDialog.
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<?xml ver si on=" 1. 0" encodi ng=" ut f - 8" ?>
<Li near Layout xml ns: andr oi d=" ht t p: / / schemas. andr oi d. com/ apk/ r es/ andr oi d" 

andr oi d: l ayout _wi dt h="mat ch_par ent " 
andr oi d: l ayout _hei ght ="mat ch_par ent "
andr oi d: or i ent at i on=" ver t i cal" >

<Edi t Text andr oi d: id =" @+i d/t xt Msg" 
andr oi d: l ayout _wi dth =" mat ch_par ent " 
andr oi d: l ayout _hei ght =" wr ap_cont ent " 
andr oi d: l ayout _mar gi n=" 7dp" />

<But t on andr oi d: id =" @+i d/b t nSl ow" 
andr oi d: l ayout _wi dth =" wr ap_cont ent " 
andr oi d: l ayout _hei ght =" wr ap_cont ent " 
andr oi d: l ayout _mar gi n=" 7dp" 
andr oi d: t ext =" Do some SLOW wor k" />

<But t on andr oi d: id =" @+i d/b t nQui ck" 
andr oi d: l ayout _wi dth =" wr ap_cont ent " 
andr oi d: l ayout _hei ght =" wr ap_cont ent " 
andr oi d: l ayout _mar gi n=" 7dp" 
andr oi d: t ext =" Do some QUI CK wor k" />

</ Li near Layout >                                                                       48
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} / / onCreat e

publi c clas s Mai nActi vi ty ext ends Act i vi t y {
Butto n btnSlo wWork; 
Butto n btnQui ckWork; 
EditTe xt txtM sg;
Long st arting Milli s;

@Overri de
publi c voi d onCreat e( Bundl e savedI nstance Stat e)

{ super . onCreat e(saved I nstanc eStat e); 
setCon t entVie w(R.lay out . act i vity_m ai n);
txtMs g = (Edi t Text ) f indVie wByI d(R. id . txt Msg);

/ / slo w work. . .fo r example: delet e databa ses: ƧÄummy1ƨand
ƧÄÕmmy2ƨ btnSlo wWork = (Butto n) find ViewByI d(R.id. btnSlo w); 
this . bt nSl owWor k. setOnCl i ckLi st ener ( new OnCl i ckLi st ener ( ) {

publi c voi d onClic k( f ina l Vi ew v) {
new Ver ySlowTask().e xecute ( " dummy1" , "dummy2" );

}
});

btnQui ckWork = (Butt on) fin dViewByI d(R.id . btnQui ck);
this . bt nQuick Wor k.se t OnClic kListen er ( new OnClick Listene r ( ) {

publi c voi d onClic k( f ina l Vi ew v) {
txtMs g. setTex t (( new Date()) . toStri ng()) ; / / quic kl y show today Ʀs dat e

}
}) ;                                                                       49
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}

privat e clas s Ver ySlo wTask ext ends AsyncTask<St ri ng, Long, Void > {
privat e fina l Progre ssDialo g dialo g = new
Progre ssDialo g(MainActivity . this ); Strin g waitMs g = "Wait \ nSome SLOW j ob i s
bein g done.. . " ;

protec t ed voi d onPreExecut e( ) {
starti ngMilli s = Syst em. cur r entTim eMilli s( ) ; 
txtMs g. setTex t ( "Star t Time: " +
st artingM i lli s); 
this . di alo g.s etMessage( wait Msg);
this . di alo g.s etCance l abl e( f als e) ; / /outsi de touc h doesn' t dismi ss
you this . di alo g.s how();

}

protec t ed Voi d doInBackgrou nd( fina l Strin g.. . ar gs) {
/ / show on Log. e th e suppli ed dummy argument s 
Log. e( " doI nBackgr ound>>" , " Tot al ar gs: " + args. l engt h
); Log. e( " doInBackgroun d>>" , " arg s[0 ] = " + arg s[0 ] ) ;

tr y {
fo r (L ong i = 0L; i < 5L; i ++) {

Thread . sleep ( 10000) ; / / simulat e t he slo w jo b her e . .
. publis hProgre ss((Lon g) i);

}
} catc h (Inte r rupted Excepti on e) {

Log. e( " slo w- j ob inte r rupted " , e.ge t Message());
}
retur n null ;                                                           50
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// peri odic updat es - it i s OK t o change UI
@Overri de
protec t ed voi d onProgressUp dat e(Lo ng.. . value )

{ super . onProgr essUpdat e(valu e) ; 
dialo g. setMessage( wai tMsg + value[ 0]) ; 
txtMs g. append( " \ nworkin g... " + val ue[0]) ;

}

/ / can use UI threa d her e
protec t ed voi d onPost Execut e( fina l Voi d unused) {

i f ( th is . dial og.isSh owin g() ) {
thi s. di alo g.d i smis s( ) ;

}

/ / cle anin g- up, al l done 
txtMs g. append( " \ nEnd Time:"

+ (Sys t em. cur r entTim eMilli s( ) - st artingM i lli s) / 1000) ;
txtMs g. append( " \ ndone!" );

}

} / / AsyncTask

} / / Mai nActiv i t y
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