LAP TRINH DI PONG

Bai 9: Multithreading + Background
Works
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Phan 1

Multithreading
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Threads O

= Process (tién trinh): don vi thuc thi nhd nhat quan
y @ mirc dd hé diéu hanh; moi process duoc cap
00 nhd, tai nguyén va lvgng CPU riéng; cac process
khong anh huwdng lan nhau

= Thread (mach/luéng): doan m3 duwoc thuc thi boi
CPU mot cach lién tuc; chia sé bd nhd, tai nguyén
va CPU v¢&i cac thread khac thudc cung process

= Application (*ng dung) khi chay c6 1 thread chinh,
&ng dung két thuc khi moi thread clia né két thuc,
&rng dung cd thé tao thém cac thread con néu can
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Threads O

= MOi thread ¢ thudc tinh priority 1a mérc d6 wu tién
cua thread do, do wu tién cang cao thi lwvgng CPU
cap cho nd cang nhiéu

= Thread c6 d6 uu tién thap nhat la daemon thread
(idle thread —trong Windows), chi chay khi CPU roi

= Cac thread trong cung mot process twong tac va
dong bd hda vdi nhau qua viéc str dung cac doi
twong dung chung va cac bién monitor

= Java dung co ché& synchronized va wait-notify dé xt
ly tinh hudng tranh chap tai nguyén giira cac thread
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Threads O

Process 1 (Dalvik Virtual Machine 1) Process 2 (Dalvik Virtual Machine 2)

Common memaory resources Common memaory resources

Main
thread

Main
thread
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Multithreading O

= Multi-user (da nguoi dung): phuc vu cung luc nhiéu
nguoi dung
= Multi-tasking (da nhiém): chay déng thoi nhiéu
process
= Multi-threading (da luéng): thuc thi dong thoi
nhiéu thread trong cung mot process
= \/&i CPU don, viéc xi ly multithreading la gia lap
= V@i CPU nhiéu nhan hodc luéng, multithreading thuc sy
la thuc hién song song (parallel), viéc thuc hién song
song nang cao sirc manh thiét bj [én nhiéu [an nhwng
cling phue tap hoéa viéc lap trinh
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O

Multithreading trong java

// viét thread theo cach thir nhat
class MyThread extends Thread {
public void run() {
// phan thuc thi cla thread viét & day

}
// viét thread theo cach thir hai

class MyRunnable implements Runnable {
public void run() {
// phan thyc thi cua thread viét & day

}

// tao va chay cac thread
MyThread t1 = new MyThread(); tl.start();
MyRunnable t2 = new MyRunnable(); new Thread(t2).start();
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Uu/nhuoc diém cta multithread O

= Tan dung tot nang luc cta cac thiét bi da nhan

= Trong mot sO tinh hudng gidi quyét duoc tinh trang
nghén c6 chai, két qud la hé théng da lubng sé van
hanh nhanh hon dang ké so v&i don ludng
= Vi du: néu mot tién trinh cho dit liéu twr 1/0 luc nay CPU
c6 thé ranh roi, nhwng trén hé théng da ludng thi CPU
sé dwoc chuyén ngay cho thread khac dé lam viéc
= L4p trinh vién chi can tap trung vao viéc viét tot m3a
cho mdt nhiém vu cu thé ma khéng can quan tdm
tdi viéc thue thi da ludong thé nao, vi thé cong viéc
clia nguwoi viét code tro nén don gian hon
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O

Uu/nhuoc diém cta multithread

= Lap trinh vién phai lam quen va&i kién thirc mai va
mot s& nguyén tac khi viét ’ng dung
" Android duy tri mét main thread chay Ul
= Khong cho phép thuyc hién cac thao tac /O trén main
thread (két ndi va lay dit liéu tir mang, doc dit liéu tir
stream,...)
» Cic thread con khéng duwoc truc tiép lam viéc vdi Ul

= Chia sé va dong bd dit liéu gilra cac tién trinh
= Ung dung da ludng kho g& 16i hon, d3c biét 1a khi
xay ra |0i gilra cac thread
= Viéc phat hién va giai quyét deadlock rat phirc tap
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Phan 2

Tiép can cua android
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O

Cach tiép can ctia android

= Android van ho tro cac phwong phap lam viéc voi
thread truyén théong cta Java
= Cac b6 sung clia android hudng tdi 2 muc tiéu
= Pon gidn hda viéc trao doi dit liéu gitra cac thread
* Phoi hgp tot hon gitra Ul thread va cac thread khac
= Pé ddm bao trai nghiém ngudi dung véi Ul, cé hai
giai phap cho nhirng thao tac xtr ly nang
" Thyc hién thao tac do trong mot service va dung hé
théng notification dé théng bao cho nguwdi dung
" Thuwec hién thao tac do trong mot background work
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O

Cach tiép can ctia android

= Ul thread la thread dam bao viéc xi ly cac cong
viéc lién quan tdi giao dién
= Ul thread can t6c d6 nén loai thread-unsafe (nhanh
nhung khong an toan khi lam viéc v&i thread)
» Hé qua |3 cac thread mudn cdp nhat giao dién sé phai
xu ly phirc tap hon

= Android bd sung hai phuong phap dé cac thread
lam viéc v&i nhau va voi Ul thread
= AsyncTask
" Handler
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O

Cach tiép can cua Android

= Handler la co ché trao d6i kiéu Uy thac, trong dé
handler déng vai tro déi twong trung gian trong cac
giao tiép gilra cac thread, thread Uy thac cong viéc
cho handler theo hai cach
= Ra lénh cho handler bang message
= Truyén cho handler déi twong thuc thi kiéu Runnable

= MOt sb co ché cling st dung handler nhwng che
dau phan code phurc tap

= AsyncTask la co ché cho phép lap trinh vién dinh
nghia cong viéc theo mau cd san cda android
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4 k1éu ma co ban

Runnable x = new Runnable() {
public void run() {
// cap nhat giao dién ..

}s

1/ MainActivity.this.runOnUiThread(x);
2/ MainActivity.this.myView.post(x);
3/ new Handler().post(x);

private class BackgroundTask extends AsyncTask<String, Void, Bitmap> {
protected void onPostExecute(Bitmap result) {
// cap nhat giao dién ..
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Phan 3

Handler
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O

Handler

= Handler la d6i twong dac biét, chuyén st dung dé
ti€p nhan cac yéu cau tir thread khac

= Khi duoc tao ra bang new Handler (), d6i twong
handler tv dong lién két v&i thread hién tai

* Handler cd mot hang doi thong diép (message pool)

= Cac thread khac cé thé “nhd va” handler bang cach

= GUri mot message dén handler
= GUri mot doi twong Runnable dén handler

= Khi thread hién tai “ranh r6i”, né cho phép handler
lay cac thong diép hoac Runnable ra thuc thi
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O

Handler — message

= Thread phu can lién lac vdi thread chinh thi can lay
moOt message token tir pool clia handler bang cach
goi obtainMessage

= C4 token, thread phu ghi yéu cau vao token va guri
nd cho handler bang cach dung sendMessage,
token dwoc dat vao pool dé dgi handler xt ly

= Moi khi cd message trong pool, phwong thirc
handleMessage s& dugc goi ra dé xir ly message dé

= Nhw vay handler can viét lai handlerMessage dé xtr
ly cac message mot cach phu hop
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Handler — message

What

Data
Some object

Handler
handleMessage

) Runnable r1

Message Queus

Free Tokens

Runnable r2

.sendMessage(}T

.obtainMessage()

Background Thread 1

A A

MAIN THREAD

View

Code

Stack
Memory

.sendMessage( msg )

.post( r1

.postAtFrontOfQueue(...) 2 Some object

)

What Data

.obtainMessage()

Y

Background Thread 2
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Handler — message

O

Main Thread

Background Thread

// d6i tugng myHandler dugc tu dong
// gan vdi main thread

Handler hdr = new Handler() {
@Override
public void handleMessage(Message Xx)

{

// Xt ly cac message

}

s

job = new Thread (new Runnable () {
@Override
public void run() {
// lay msg khéi pool
Message msg = hlr.obtainMessage();
// dién dir 1iéu vao msg

// gui lai msg cho handler
hlr.sendMessage(msg);
}
1)

// chay thread
job.start();

Using Messages
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O

Handler — giri message

Handler cung cap nhiéu cach glri message st dung
trong cac tinh huéng khac nhau, tat ca cac ham nay
déu tra vé false néu that bai
= sendMessage(msg): dat message vao cudi pool
" sendMessageAtFrontOfQueue(msg): dat message vao
dau pool (ch& khong phai cudi nhu mac dinh)
= sendMessageAtTime(msg, T): chd dén thoi diém T thi

dat message vao pool, T do bang millisecond theo
uptime cta hé thong (SystemClock.uptimeMillis()+x)

" sendMessageDelayed(msg, T): dat message vao queue
sau T millisecond
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O

Handler — x1ir Iy message

= Pé xtr ly cdc message ma cac thread khac giri dén,
handler can viét lai phuong thirc
public void handleMessage(Message X)

= Phuong thire nay sé dwoc tu dong goi moi khi
thread chinh ranh réi va trong message pool c6
xuat hién message

= Trong khi handleMessage duoc goi, handler cé thé
cap nhat Ul néu can. Tuy nhién, nd can lam viéc do
that nhanh, vi cac nhiém vu Ul khac bj treo cho dén
khi handler thu'c hién xong
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Handler message example

public class MainActivity extends Activity {
TextView txt;
Handler handler = new Handler() {
public void handleMessage(Message msg) {
txt.setText(txt.getText()+"Item "+msg.getData().getString("x")+"\n");

};

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
txt = (TextView) findviewById(R.id.txt);

}

protected void onStart() {
super.onStart();
background.start();
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O

Handler message example

Thread background = new Thread(new Runnable() {
public void run() {
for (int i = 0; i < 10; i+) {
try {
Thread. sleep(1000);
Message msg = new Message();
Bundle b = new Bundle();
b.putString("x", "My Value: " + i);
msg.setData(b);
handler.sendMessage(msg) ;
} catch (Exception e) {}

}s




O

Handler — post runnable object

new Thread(new Runnable() {

private Bitmap load(String url) {
InputStream ist = (InputStream) new URL(url).getContent();
return BitmapFactory.decodeStream(ist);

}

public void run() {
final Bitmap bitmap = load("http://example.com/image.png");
mImageView.post(new Runnable() {

public void run() { mImageView.setImageBitmap(bitmap); }

B

}
}).start();
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Phan 4

AsyncTask
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AsyncTask G

= Chung ta cé thé thay hau hét cic cong viéc chay
nén déu tudn theo mot kich ban rat giobng nhau, dé
la qua trinh 4 bwdc co ban:

(chuan bi) => ((chay) <=> (cap nhat)) => (két thic)
= Android cung cap mau AsyncTask theo kich ban dé
= AsyncTask cho phép tién trinh nén dé dang cap

nhat cac Ul thread ma khong quan tam t&i handler
nay nhirng co ché tuong tu
= Khong phai cong viéc chay nén nao cling theo kich
pan trén (nghia la van can thread)
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AsyncTask

Long, Veoid> {

thread

private class VerySlowTask extends AsyncTask<String,

- Ccan use OJI

// Begin
protected wveoid onPreExecuta() {

}

// thisz iz the SLOW
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AsyncTask G

3 kiéu tong quét

(generic) 4 trang thai chinh 1 phuong thire bo tro
onPreExecute,
Params,
doInBackground, :
Progress, publishProgress
Result onProgressUpdate,

onPostExecute



O

Cac tham so kiéu trong AsyncTask

AsyncTask <Params, Progress, Result>

Params: kiéu dir liéu tham s6 phwong thirc dolnBackground, day
la cac dir li€u sé dwoc guri cho background thread

Progress: kiéu dir liéu sé dwoc giri cho onProgressUpdate dé cong
bo két qua lén Ul thread
Result: kiéu dir liéu ciia két qua tinh toan do dolnBackground
tra ve, dir liéu nay ciing la tham so cua phwong thire
onPostExecute

= Khéng phai AsyncTask nao cling dung dén cd ba kiéu dir

liéu. DGi vai kiéu khdng dung dén, ta dung kiéu “Void”
= Cu phap “String...” tuvong tv “String[]”
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O

Hoat dong cua AsyncTask

AsyncTask's methods

onPreExecute: dwoc goi tai Ul thread dé chudn bi cho viéc chay background.
Ham nay thwong dung deé setup tac vu, chang han deé hién mot progress bar tai Ul

dolnBackground: dwoc goi tai background thread ngay sau khi onPreExecute
chay xong. Ham nay thwc hién cac tinh toan background. Ham phai tra vé két qua
tinh todn va sé dwoc truyén thanh tham so cua onPostExecute. Trong khi thuc thi,
ham nay co thé dung publishProgress dé bdo cdo tién do hoat dong lén UI, ham
publishProgress sé tw dong goi onProgressUpdalte vao thoi diem phu hop
onProgressUpdate: dwoc goi tw dong béi publishProgress. Thoi diém thwe thi
khong xdc dinh. Ham nay thuwong dung deé hién thi thong bao tién do len UL Vi
du cap nhdt progress bar hodc hién log trong mot text field

onPostExecute: dwoc goi boi Ul thread sau khi cong viéc tinh toan tai background

da xong. Két qua tinh toan ciia background dwoec truyén cho ham nay bang tham
SO
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Vi du: layout

<?xm] version="1.0" encoding="utf-8"7>

<LinearLayout xmlns:android="http://schemas.android. com/apk/res /android"
android: Tayout_width="match_parent"”
android: Tayout_height="match_parent"”
android:orientation="vertical" =

<Button
android:id="@+id/readwebpage”
android: layout_width="match_parent"”
android: layout_height="wrap_content"”
android:onClick="readwebpage"”
android:text="Load webpage" >
</Button:>

<TextView
android:id="@+id/Textviewdl"
android: layout_width="match_parent"”
android: layout_height="match_parent"”
android:text="Example Text" >
</TextVview:>

</LinearLayout>
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Vidu O

class DownloadWebPageTask extends AsyncTask<String, Void, String> {
protected String doInBackground(String... urls) {
String response = "", s = "";
for (String url : urls) {
DefaultHttpClient client = new DefaultHttpClient();
HttpGet httpGet = new HttpGet(url);
try {

InputStream content =
client.execute(httpGet).getEntity().getContent();

BufferedReader buffer =

new BufferedReader(new
InputStreamReader(content));
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Vidu O

while ((s = buffer.readlLine()) != null) response += s;
} catch (Exception e) {}

¥

return response;

}

protected void onPostExecute(String result) {
textView.setText(result);
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Vidu O

public class ReadWebpageAsyncTask extends Activity {
private TextView textView;

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
textView = (TextView) findViewById(R.id.TextViewdl);

}

public void readiWebpage(View view) {
DownloadWebPageTask task = new DownloadWebPageTask();
task.execute(new String[] { "http://www.mobipro.vn" });
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Phan 5

Timer
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Timer O

= Timer |a tinh ndng cd san cla Java ch& khong phai
la sdng tao cua android

=" Cho phép lap Iich va thuc thi mot tac vu vao mot
thoi diém dinh san

= Tac vu cd thé thuc hién 1 1an hodc 13p lai sau mot
khoang thoi gian

=" Timer khong hoat dong dung theo thoi gian thue, vi
thé can than trong khi s&r dung class nay doi v&i cac
tac vu thoi gian thuc

= BO doi Timer va TimerTask luon di v&i nhau
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Timer O

= Timer: class giup ta dat lich

= TimerTask: class giup ta dinh nghia céng viéc can
thuc hién cong viéc khi co lich

= Viét lai TimerTask bang cach viét lai ham “public
void run()” (twong tw nhuv thread, ban than
TimerTask implements Runnable)

* TimerTask cé mdt s ham hitu ich:
= boolean cancel(): giup huy tac vu

» |[ong scheduledExecutionTime(): tra vé thoi diém thuc
hién tac vu lan cudi
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O

Timer

= Hai phuwong thirc co ban giup dat lich chay mot tac
VU:
= schedule(TimerTask, when): thwc hién TimerTask vao
thoi diém when
Vidu: timer.schedule(tasknew, new Date());
. scheduIeAtFixedRate(TimerTa§k, when, period): thuc
hién 13p di 13p lai TimerTask bat dau twr thoi diém when
va lap lai sau period millisecond
= M6t s6 phwong thire thi vi nén tim hiéu thém
» schedule(TimerTask task, long delay, long period)
* schedule(TimerTask task,long delay)
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Timer

TextView tv = (TextView) findViewById(R.id.main timer text);
Timer t = new Timer();
t.scheduleAtFixedRate(new TimerTask() {
public void run() {
runOnUiThread(new Runnable() {
public void run() {
tv.setText(String.valueOf(time++));

1

}
}, 0, 1000);
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