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NApaTa Kol XeIPIOTEG i+

(Threads & Handlers) 2

e To KUpIO vriiua €ival uTTeEUBuUVOo yia TNV evnuépwon TN obovng. Ol
XPovoRopec dladIKaoieC TTPETTEI va EKTEAOUVTAI O€ VEO VIUA.

e Ta véa vApata dev evnUEPWVOUV TNV 0046vn.
e O yetaBoAéc oto vipa Ul yivovtal oTo idio viua.

e Ol xeIpIOTEC BpioKOVTAl OTO KUPIO VIUA KAl ETTIKOIVWVOUV JE Ta GAAQ vijuaTa
MEOW PNVUNATWV.

e H EAA&IYN ouyXpoVvIONOU JE Ta unvUpdarta Auvertal Je Tnv KAaon AsyncTask.
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Thread and Runnable 43

Runnables are NOT Threads

H Runnable interface xpnoigotroicital yia Tov opioud PIOG CUYKEKPINEVNG EPYaATiag
TTOU BEAOUUE va eKTEAECOUUE Kal UAOTTOIEITAN OTN PMovadikr TG MEB0dO, run () (Xwpic
TTOPAMETPOUG).

H kAdon Runnable dev dnuioupyei EeXxwpIoTo VAPA, yiaTi autd akpIBws KAVEL n KAAon
Thread.

H kAdon Thread xpnoigotrolgital yia va dnUIoUpynaoEl Eva VEO VANA EKTEAEONG ATTO TO
KUPIO TTPOYPAMA.

2€ €va VEO avTikeipevo Thread, mrapéxovrag €va Runnable wg opioya oe €vav
kataokeuaoTry Thread, divetal ouolacTikG TTpdofacn oTtnv epyacia Tou Runnable
(Trou opicetal otn HEBODOO run ()).

2.€ OTTOIAdNTIOTE OTIYMI KATA TN OIAPKEIO TOU TTPOYPAUMATOC UTTOPEITE VA CEKIVIOETE
TO VEO VAHA, XpnoiuotroiwvTtag To Thread.start () kal o kwdikag Runnable Ba Eekivioel

Va TPEXEL.
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Anuioupyia

VAMOTOG :

// Method called on UI thread
private void myThread() {

Thread thread = new Thread(threadProcess);

thread.start();
}

// Runnable public interface -
private Runnable threadProcess
public void run() {
threadJob();

}
}s

// Time consuming process
private void threadJob() {

background process
= new Runnable() {

V4

n

Runnable threadProcess =
public void run() {
//TODO time consuming operations

new Runnable() {

//TODO time consuming operations }

}

}s

Thread thread = new Thread(threadProcess);

[. ' EAANVOG

thread.start();

TuRua Mnxavikwy MNMANPo@opIkAg Kal YTTOAOYIOTWYV 4



MNapadeiypa My ThreadExample) :

EKTEAEON TTPOYPAMHATOS XWPIG VEO VA

L My‘ﬁ'lrea élExarnpie

[. ' EAANVOG

THREAD EXAMPLE

Button_1

My‘l‘h rea t.!Exarnpl-e

REFRESH TEXT

Button_1

MyThreadExample isn't
responding.

Do you want to close it?

Wait (0].4

EvaAlayn 600 AéSewyv oTo 1TEdio KEIpEvou KaBe 10 sec

TuRua Mnxavikwy MNMANPo@opIkAg Kal YTTOAOYIOTWYV 5



package gr.mybook.mythreadexample;

import android.app.Activity;
import android.os.Bundle;
import android.view.View;
import android.widget.TextView;

public class Activity 1 extends Activity {
Boolean flipText = false;

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main 1);

}

public void onClick(View view) {
flipText = !flipText;
TextView textView = (TextView) findViewById( R.id.textViewl);
if (flipText) {
delay();
textView.setText ("REFRESH TEXT");
}
else {
delay();
textView.setText(getString(R.string.textl));

}
}
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public void delay() {
long upto = System.currentTimeMillis() + 10000;
while (System.currentTimeMillis()<upto) {

try {
wait(upto-System.currentTimeMillis());

}
catch (Exception e) {
// end thread

}
}
}
}

Anpioupyia TTpoBARHATOG OTNV EKTEAEOT AOYW TNG XPOVOKABUOTEPNONG

NEO NHMA
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public void delay() {
Runnable runnable = new Runnable() {
public void run() {
long upto= System.currentTimeMillis()+20000;
while (System.currentTimeMillis()<upto) {

try {
wait(upto-System.currentTimeMillis());

}
catch (Exception e) {

// end thread
}

}
}
}s
Thread thread = new Thread(runnable);
thread.start();

}
}
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[. ' EAANVOG

0000
Threads and Handlers 33t
: [
e
Enqueuel T Dispatch Enqueuel Tﬂispatch
MessageQueue
TASK-1 TASK-2 TASK-3 TASK-N
Main (Message or (Message or (Message or e LAEEETRE T
Thread  Runnable) Runnable) Runnable) Runnable)
Looper
MessageQueue, Looper, Handler in Android
TuARua Mnxavikwv MNMAnpo@opikg Kal YTTOAOYIOTWY 9



Xeipiotéc (Handlers) Sess

e ECao@aAilouv TNV ETTIKOIVWVIA KUPIOU VIUATOC KOl GAAWY VNUATWV.

Me Tnv atrooToAr} evog avTikeluévou Runnable, péow
NG MEBOGOOU posi(), oTnv oupd TWV PNVUNATWV.

Me TNV aTTOOTOAN pNvVUPaTOg HECW TNG HEBOdOoU sendMessage(), n oTroia
TOTTOOETE £va AVTIKEIMEVO UNVUPATOS OTNV OUPA TWV INVUUATWY KAl TO OTTOI0
emmecepyadetal n pEBodog handleMessage() oTo KUPIO VI UQ.
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public class Activity 1 extends Activity { :::0
// new handler 000606
Handler handler = new Handler() { ::.
// Message reception and handling ®
@Override
public void handleMessage(Message msg) {
// TO DO -- get the bundle and extract data by key

»»»»»»

} A Emikoivwvia pe
It sendMessage() kai
handleMessage()

@Override

public void onCreate(Bundle savedInstanceState) K
super.onCreate(savedInstanceState);
setContentView(R.layout.main 1);

// or new message object
//Message msg = new Message();
b // creation of a new data bundle
Bundle b = new Bundle();
b.putString("My Key", "My Value”);
msg.setData(b);
// send message to the handler
handler.sendMessage(msg);

@Override

protected void onStart() {
super.onStart();
// create a runnable object
Runnable runnable = new Runnable() { }

bli id s
public void run() { Thread thread = new Thread(runnable);

thread.start();
// new message object }

Message msg=handler.obtainMessage(); }
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EVAaAAOKTIKOG TPOTTOG ETTIKOIVWVIOG UE AVTIKEIMEVO 0000
o006 0e
runnable ka1 post() gt
o0
...... ®
public class Activity 1 extends Activity {
// new handler
Handler handler = new Handler(); ‘-~\\\\
@Override

public void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);
setContentView(R.layout.main 1);

@Override

protected void onStart() {
super.onStart();
// create a runnable object

Runnable runnable = new Runnable() {
public void run() {
// TODO changes in UI

// send Runnable to the handler
handler.post(runnable);

Thread thread = new Thread(runnable);
thread.start();
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MNapdadeiypya MyThreadMessage | ¢

MyThreadMessage

THREAD MESSAGE: 1

Anuioupyia véou VAPATOC Kal ENeAvion otnv 00dévn
Tou THREAD MESSAGE k&0¢ deuTepOAETTTO HECW TOU
XEIPIOTA Kal TwV PeBOdwvV sendMessage() kai
handleMessage().
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[. ' EAANVOG

package gr.mybook.mythreadmessage;

import
import
import
import
import

public
Text

//ne
Hand

android.app.Activity;
android.os.Bundle;
android.os.Handler;
android.os.Message;
android.widget.TextView;

class Activity 1 extends Activity {
View text;
w handler

ler handler = new Handler() {

@Override

pu

}
}s

@O0ve

public void onCreate(Bundle savedInstanceState) {

su
se
te

}

blic void handleMessage(Message msg) {

// get the bundle and extract data by key
Bundle b = msg.getData();

String key = b.getString("My Key");
text.setText(key);

rride

per.onCreate(savedInstanceState);
tContentView(R.layout.main_1);
xt = (TextView) findViewById(R.id.textViewl);

TuRua Mnxavikwy MNMANPo@opIkAg Kal YTTOAOYIOTWYV
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@Override
protected void onStart() {
super.onStart();

// create a new thread
Runnable runnable = new Runnable() {
public void run() {
for (int 1 = 0; i < 10; i++) {
try {
Thread.sleep(1000);
Message msg = handler.obtainMessage();
// OR Message msg = new Message();
Bundle b = new Bundle();
b.putString("My Key", "THREAD MESSAGE: " + String.valueOf(i));
msg.setData(b);
// send message to the handler with the current message handler
handler.sendMessage(msg);
}

catch (InterruptedException e) {
e.printStackTrace();

}
}
}
}s
Thread thread = new Thread(runnable);
thread.start();

I. ' EAAnvag TuARua Mnxavikwv NMAnpo@opIkng Kal YTTOAOYIOTWY
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MNapadeiypa MyThreadPost

' MyThreadPost

POST MESSAGE: 4

POST MESSAGE: 5

Néo vipa étrou gp@avidel kade

Tautéxpova atrd 9-1, ye Tn yé€Bodo
post().

OeuTepOAEeTTTO OPiOUNON atrd 1-9 kai

[. ' EAANVOG

TuRua Mnxavikwy MNMANPo@opIkAg Kal YTTOAOYIOTWYV

16



package gr.mybook.mythreadpost;

import
import
import
import
public

TextView textl, text2;

//new handler

Handler handler = new Handler();

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main_1);
textl = (TextView) findViewById(R.id.textViewl);
text2 = (TextView) findViewById(R.id.textView2);

}

@Override

protected void onStart() {
super.onStart();
final int[] 1 = new int[1];

//

new Thread() {
public void run() {

android.app.Activity;
android.os.Bundle;
android.os.Handler;
android.widget.TextView;

class Activity 1 extends Activity {

new thread

for (i[@] = @; i[@] < 10; i[@]++) {

try {
Thread.sleep(1000);

I. ' EAAnvag TuARua Mnxavikwv NMAnpo@opIkng Kal YTTOAOYIOTWY
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}

}

handler.post(new Runnable() {
public void run() {

textl.setText("POST MESSAGE: " + String.valueOf(i[@]));

}

});
handler.post(new Runnable() {

public void run() {

text2.setText("POST MESSAGE: " + String.valueOf(9-i[0]));

}
})s

}
catch (InterruptedException e) {

e.printStackTrace();
}

}
}
}.start();

I. ' EAAnvag TuARua Mnxavikwv NMAnpo@opIkng Kal YTTOAOYIOTWY
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H kAdon AsyncTask

o ATmToQuUYN TTPORBANUATWY CUYXPOVIOHOU evnuépwaong Tou Ul.

e H kAdon AsyncTask diaxeipileTal uTTNPETIEG TTAPACKNVIOU TTOU
EVNMEPWVOUV TO KUPIO VAUOQ.

e AVTi VNUATWY KAl XEIPIOTWY dNUIOUPYOUNE PIa UTTOKAAGCN TNG
AsyncTask ue TI¢ ueBOdoUG eTTavAKANONG.

onPreExecute() onProgressUpdate() onPostExecute()

publichProgress() |

dolnBackground()

AsyncTask in Android
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//** Called when the activity is first created. */

@Override

public void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);
setContentView(R.layout.main);

new myAsyncTask().execute(x);

}

private class myAsyncTask extends AsyncTask<params, progress, result> {

@Override
protected void onPreExecute() {

@Override
protected doInBackground(params..x){

publishProgress(var);
return(res);

}

@Override
protected void onProgressUpdate(progress..var) {

@Override
protected void onPostExecute(result ) {
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H kAGon AsyncTask xpnoipoTrolei Tpeig TOTTOUG TTAPAUETPWY, ATIO TOUG OTTOI0UG
ol dUO0 TTPWTOI €ival TTIVOKEG AVTIKEIMEVWV:

e Params - O TrpwT0g TUTTOG TTAPAUETPWY TNG AsyncTask xapakTnpicel Tov
TTVAKO QVTIKEIEVWYV TTOU PETa@EpovTal 0Tn PEBodo dolnBackground() yia Tnv
EKTEAEON TNC £pyacoiag TTapacknviou.

e Progress - O 0eUTEPOG TUTTOG TTAPAPETPWY TNG AsyncTask xapakTnpiger Tov
TVAKA QVTIKEIJEVWYV TTOU pETagEpovTal atro 1n pébodo dolinBackground() on
u€Bodo onProgressUpdate() peow tng pueBddou publishProgress(), yia va
EVNUEPWOEI TO KUPIO vAua yia TV TTPO0DO TNG €PYaATiag TTapaoKnviou.

To amroTéAeopa peTa@EPeTal 0T HEBODSO postExecute(), N OTToia ATTOTEAET TNV
£€000 a1rd TNV £pyacia TTapacknviou.

e Result - O 1piTog TUTTOG TTAPAUETPWY TNG AsyncTask XapakTnpigel 10
ATTOTEAECA PETA TRV OAOKANPWON TNG EPYACiag TTapacknviou, dOnNAadr oTo
TEAOC TNG MEBBGDOU dolnBackground().

Edv kamroio¢ TUtTo¢ O&V XpnNOIUOTTOIEITAI, TOTE OTNV AvTioToIXN Oé0oNn
rorroOereiral ro Void.
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onPreExecute() — H ué6odoc autr) ekTeAEiTal ATTO TO KUPIO VA TTPIV
apxioel n AsiIToupyia TTapackKnviou. XpNOIKOTIOIEITAI YIA TV APXIKOTTOINGN
uEYEBWYV TTOU Ba ¥pnoidoTToiN@olv oTNV Epyacia TTapaocknviou (TT.X. TNV
QPXIKOTTOINON MIOC UTTAPAC TTPOOO0U).

dolnBackground() - H ué6odog auTr| eKTEAEITAI OTO TTAPACKAVIO KOl EKEI
ToTTOBETEITAI OAN N EpyaTia TTOU TTPOKEITAI VA Yivel. AEXETAI TOV TTPWTO TUTTO
TTapapETPWY TNG AsyncTask, €1Ti Twv otToiwv Ba Asitoupynoel (11.X. éva URL
yia TTpdcBacn oT1o d1adikTuo). H uEB0dOC auTr) ETTICTPEPE! Ui TTAPAUETPO
TOU TPIiTOU TUTTOU, N OTTOIa JETAPEPETAI OTN HEBODO

onPostExecute() yia £€£0d0 atrd TNV €pyacia TTapacKnVviou.

publishProgress() — H ué6odo¢ autr], n otroia KaAgital Ao Tnv
TTPONYOUMEVN, EVNUEPWVEI TTEPIODIKA TO KUPIO vipad. O1 TTapAueTPOI AUuTHS
NG NEBBDOOU peTagépovTal oTnv onProgressUpdate().
onProgressUpdate() - H ué6odog auTr evnuEPWVEI TO KUPIO VPO OTTOTE N
doInBackground() kaAei Tnv publishProgress(). H yébodog autn Aaupavel
TTANPOQOPIEG ATTO TNV £pyacia TTapacknviou (TT.X. augnon TNG UTrapag
TTPOOOOU) TOU DEUTEPOU TUTTOU TTAPAUETPWV.

onPostExecute() — H né6odoc¢ auTtry ekTeAEiTal ATTd TO KUPIO VAMa OTAV
oAOKANpwOEi n epyacia TTapacknviou. AapBAavel yia TTapAPETPO HOAIG
oAokAnpwBei n yEBodocg dolnBackground() (17.X. EMITUXAC/AVETTITUXAC
gpyacia) Kal TTPayUaTOTIOIEl TNV €000 ATTO TO TTAPACKAVIO (TT.X. £CaPAvVION
TNG MTTAPAC TTPOOOO0U).
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Napdadeiypa MyAsyncTask | 83

MyAsyncTask

[. ' EAANVOG

downloading 38%

Start Downloading

public class Activity_1 extends Activity {
Button btn;
TextView text;
ProgressBar bar;
[** Called when the activity is first created. */
@Override
public void onCreate(Bundle savedlnstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main_1);
btn = (Button) findViewByld(R.id.buttonl);
bar = (ProgressBar) findViewByld(R.id.progress);
text = (TextView) findViewByld(R.id.textViewl);
btn.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
btn.setEnabled(false);
new myAsyncTask().execute();

H;
}
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private class myAsyncTask extends AsyncTask<

int progress_status;

@Override

protected void onPreExecute() {
progress_status = 0;
text.setText("downloading 0%");

}

, Integer, >{

@~Override
protected Void doInBackground(
while(progress_status<100){
progress_status += 2;
publishProgress(progress_ status);
SystemClock.sleep(300);
}

return(null);

...unused){

}

@~Override

protected void onProgressUpdate(Integer... values) {
super.onProgressUpdate(values);

bar.setProgress(values
text.setText("downloading

}

@~Override

protected void onPostExecute(
super.onPostExecute(result);
text.setText("download complete");
btn.setEnabled(true);

}

);

{+values[0]+"%");

result) {

}
}

[. ' EAANVOG

TuRua Mnxavikwy MNMANPo@opIkAg Kal YTTOAOYIOTWYV

24



Epyaoia

e AnuioupyeioTe 10 project MyThreadHandler oto otroio 8a gugaviletal Eva
1redio kelyévou (Ba ypagel “MY PROJECT?) kai éva TTANKTPO (Ba ypagel
“DOWNLOAD?”).

e Ortav mmatnBei To TTANKTPO Ba dnuioupyeiTal Eva vEO viiua oTo OTToio Ba
TTPayPaToTTOoIEiTAl XpOovoKaBuoTEPNON 20 OEUTEPOAETTTWV.

e 2T0 TENOC TOU XpOVou, To TTEdio KeINEvou Ba eugavioel To privupa “END OF
DELAY” péow €vog XEIpIoTA MNVUUATWV.
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