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Bai 9. Multithreading

e Da nhiém va da tuyén

e Tao lap va su dung tuyén
LSp Thread
Giao ti€p Runnable

e Bong bd hoa cac tuyén
e Tuyén ma

e Nhom tuyén

e Bai tap




Pa nhiém (multitasking)

e Pa nhiém la ky thuat cho phép nhiéu cong
viéc dugc thuc hién cung mot ldc trén may
tinh.

e NEu co nhiéu CPU, céc cbng viéc co thé dugc
thuc hién song song trén tung CPU. Trong
trudng hgp nhiéu cong viéc cung chia se
mot CPU, tung phan cua moi cong viéc sé
dudc CPU thuc hién xen ké.




Pa nhiém (multitasking)

Task 1 - N
Task 2
Task 3 L

Nhiéu céng viéc thi hanh trén mot CPU




Pa nhiém (multitasking)

e Hai ky thuat da nhiém co ban
Pa tién trinh (Process-based
multitasking): Nhiéu chuadng trinh chay
dong thdi. MOi chudng trinh cé mot vung
dir lieu doc lap.
Pa tuyén (Thread-based multitasking):
MOt chudng trinh cé nhiéu tuyén cung
chay dong thdi. Cac tuyén dung chung
vung dir lieu cua chuadng trinh.




Tuyén va da tuyén

e Tuyén la mach thi hanh doc lap cua mot tac
vu trong chuaong trinh.

e MOt chuong trinh c6 nhiéu tuyén thuc hién
cung luc goi la da tuyén.

program program
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Tao tuyén

e Tuyén trong Java ciling la cac doi
tuong.
e C4 hai cach dé tao tuyén
Thua ké tu' I16p java.lang.Thread
Cai dat giao tiép java.lang.Runnable




Cach 1: Ké thua tu Thread

Tao I6p MyThread ké
thira tir Thread va nap
chong phudng thic
run() cua I8p Thread.

class MyThread extends Thread {

public void run() {

\»
b
b
Tao va thuc thi
tuyén. Thread thl = new MyThread();
| Thread th2 = new MyThread();

thl.start();
th2.start();




Cach 1: Ké thua tu Thread

e Khi mot tuyén dudc tao ra, no can goi start()
dé dat tuyen & trang thai san sang. Tiép theo
hé thong sé thutc thi cac cau lénh trong run()
cua tuyén do.

e Tuyén sé két thuc khi lam hét Iénh trong
run() hoac khi stop() dugc goi.




Tao tuyén

Tao tuyén mdi

MyThread thl

MyThread th2 =

thl.start();
th2.start();

= new MyThread(); } /

new MyThread();

N\
S&n sang bat dau
thuc thi tuyén
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Cach 2: Cai dat Runnable

Trong truong hgp I6p da

K& thira tir mt 16p Khac, cIas_s MIyCIasste>;{tendsbS|on{1eCIass
can cai dat giao tiép 'mpiements Runhable

Runnable dé I8p co thé 1a S _

mot tuyén. . public void run() {

Runnable cé duy nhét v

mot phuadng thdc run(). Y

Tao va thuc thi Thread thl = new Thread(new MyClass());
tuyen. ~ Thread th2 = new Thread(new MyClass());

thl.start();
th2.start();
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Po uu tién

e Cac tuyén trong Java co do uu tién tu
Thread.MIN_PRIORITY (gi tri 1) dén
Thread.MAX_PRIORITY (gia tri 10)

e Tuyén coO d0 uu tién cang cao thi cang sGm
dudc thuc hién va hoan thanh.

e DO Uu tién mac dinh cua cac tuyén la
Thread.NORM_PRIORITY (gia tri 5).

e MOt tuyén mai sé thua ké do uu tién tu tuyén
tao ra no.
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BO lap lich

e BO lap lich (scheduler) cua Java quan ly cac
tuyén theo co ché phan chia thoi gian
(timeslicing). Tung tuyén sé dugc cap mot
khoang thd&i gian ngan (time quantum) dé
sur dung CPU. Trong khi thuc thi, néu da hét
thdi gian dudc cap thi du chua két thuc
tuyén cling phai tam dirng dé cho cac tuyén
khac cung do uu tién dung CPU.

e Cac tuyén cung do uu tién luan phién su
dung CPU theo kiéu xoay vong (round-
robin).
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BO lap lich

Vi du: Tuyén A va B sé
luan phién nhau thuc thi
cho dén khi két thuc. Tiép
theo tuyén C sé thuc thi
dén khi két thuc. Ti€p theo
tuyén D, E va F sé luan
phién thuc thi dén khi két
thuc. Ti€p theo tuyén G
thuc thi dén khi két thic.
Cudbi cung tuyén H va I
luan phién thuc thi dén khi
két thuc.

Nhan xét: Cac tuyén co6 do
uu tién thap sé cé nguy co
bi tri hoan vo han dinh.

|

Priority 10 A

v

Priority 9 C

Priority 8 l

Priority 7 D

Priority 6 C;
Priority 5
Priority 4

Priority 3 l

Priority 2 H

Priority 1
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Vi du vé da tuyén

e Tao ra 3 tuyén vGi do uu tién mac
dinh. Cong viéc cua mai tuyén la ngu
trong mot thdi gian ngau nhién tu O
dén 5 giay. Sau khi ngu xong, cac
tuyén sé thong bao ra man hinh.
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Vi du vé da tuyén

class PrintThread extends Thread

{

private int sleepTime;

public PrintThread( String name )
{
super( name );
sleepTime = (int ) ( Math.random() * 5000);

System.out.printin( getName() + " have sleep time: " +
sleepTime);
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Vi du vé da tuyén

// method run is the code to be executed by new thread
public void run()

{
try {
System.out.printin( getName() + " starts to sleep");
Thread.sleep( sleepTime );
¥ // sleep() may throw an InterruptedException
catch ( InterruptedException e) {
e.printStackTrace();
b
System.out.printin( getName() + " done sleeping"” );
b
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Vi du vé da tuyén

public class ThreadTest

{

public static void main( String [ ] args )

{
PrintThread threadl = new PrintThread( "threadl" );

PrintThread thread2 = new PrintThread( "thread2" );
PrintThread thread3 = new PrintThread( "thread3" );
System.out.printin( "Starting threads" );

threadl.start(); // start and ready to run
thread2.start(); // start and ready to run
thread3.start(); // start and ready to run

System.out.printin( "Threads started, main ends\n" ),



Vi du vé da tuyén
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Mot sO phuong thuc cua Thread

e void sleep(long millis); // ngu

e void vyield(); // nhudng diéu khién
e void interrupt(); // ngat tuyén

e void join(); // yéu cau cho két thuc
e void suspend(); // deprecated

e void resume(); // deprecated

e void stop(); // deprecated
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Vong ddi cua tuyén

deepinterval
expires
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Bong bo hoa tuyén

e Viéc cac tuyén trong chucong trinh cung truy
nhap vao mot doi tugng cod thé sé dem lai két

qua k
cap n
tu X.

hong nhu mong mudn. Vi du: Tuyén A
hat dbi tugng X va tuyén B doc dir liéu
Rat co thé xay ra su’ co la tuyén B doc

dir lieu chua dudc cap nhat.

° Dong

bo hoa tuyen (thread synchronlzatlon)

glup cho tai moi thai diém chi cd moét tuyén
cd thé truy nhép vao ddi tugng con cac tuyén
khac phai dgi. Vi du: Trong khi tuyén A cap
nhat X thi tuyén B chua dugc doc.
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Bong bo hoa tuyén

e Dung tu khoa synchronized trén cac phuadng
thirc dé thuc hién ddéng bd hoa.

e DOi tudng khai bao phucong thic
synchronized s€ co mot bo giam sat
(monitor). BO giam sat dam bao tai moi thoi
diém chi c6 moét tuyén dudc goi phucng thic
synchronized.

e Khi mot tuyén goi phuong thuirc
synchronized, d6i tuong sé bi khoa. Khi
tuyén do thuc hién xong phudng thuc, doi
tuong sé dugc mad khoa.
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PBong bo hoa Thread

e Trong khi thuc thi phuong thuc
synchronized, mot tuyén co thé goi wait()
dé chuyén sang trang thai chd cho dén khi
mot diéu kién nao do xay ra. Khi tuyén dang
chg, doi tugng sé khong bi khoa.

e Khi thuc hién xong cong viéc trén doi tugng,
mot tuyén ciling cé thé thdng bao (notify)
cho cac tuyén khac dang chd dé truy nhap
doi tugng.

e Deadlock: Tuyén A chd tuyén B va tuyén B
cling chd tuyén A.
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Quan hé Producer-Consumer

e Gia sU’ cO 2 tuyén: Producer ghi di liéu vao

mot buffer va Consumer doc diT liéu tu

buffer => Can c6 su dong bo hoa néu khong

d@ liéu co thé bi Producer ghi dé trudc k
Consumer doc dudc hoac Consumer coO t
doc mot dir lieu nhiéu lan khi Producer c
san xuat kip.

doc ghi

2l
Né

nua

Consumer > buffer ) Producer
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Quan hé Producer-Consumer

e Giai phap dong bo hoa:
Trudc khi ti€p tuc sinh d{ liéu va dua vao buffer,
Producer phai chd (wait) Consumer doc xong dir
liéu tu buffer.
Khi Consumer doc xong dif liéu, ndé sé thong bao
(notify) cho Producer biét dé ti€p tuc sinh dir liéu.
Néu Consumer thay trong buffer khong co6 di liéu
hoac dir lieu do da dudc doc roi, nd sé chd (wait)
cho tdi khi nhan dugc thong bao co6 di liéu mdi.
Khi Producer san xuat xong di li€u, no thong bao
(notify) cho Consumer biét.
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Vi du vé P-C: Khong dong bo

class Buffer

{

private int buffer = -1;

public void set( int value )

{

buffer = value;
b
public int get()
{

return buffer;
b
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Vi du vé P-C: Khong dong bo

class Producer extends Thread

{

private Buffer sharedBuffer;

public Producer( Buffer shared )

{

super( "Producer" );
sharedBuffer = shared;
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Vi du vé P-C: Khong dong bo

public void run()

{
for ( int count = 1; count <= 5; count++ )
{
try {
Thread.sleep( ( int ) ( Math.random() * 3000 ) );
sharedBuffer.set( count );
System.out.printin( "Producer writes " + count);
} catch ( InterruptedException e ) {
e.printStackTrace();
b
b
System.out.printin( getName() + " finished.");
b
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Vi du vé P-C: Khong dong bo

class Consumer extends Thread

{

private Buffer sharedBuffer;

public Consumer( Buffer shared )

{

super( "Consumer" );
sharedBuffer = shared;
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Vi du vé P-C: Khong dong bo

public void run()

{
for ( int count = 1; count <= 5; count++ )
{
try {
Thread.sleep( ( int ) ( Math.random() * 3000 ) );
System.out.println( "Consumer reads " +
sharedBuffer.get());
} catch ( InterruptedException e ) {
e.printStackTrace();
b
b
System.out.printin( getName() + " finished.");
b
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Vi du vé P-C: Khong dong bo

public class SharedBufferTest1
{

public static void main( String [] args )

{
// create shared object used by threads
Buffer sharedBuffer = new Buffer();

// create producer and consumer objects
Producer producer = new Producer( sharedBuffer );
Consumer consumer = new Consumer( sharedBuffer );

producer.start(); // start producer thread
consumer.start(); // start consumer thread
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KEt qua khi khong dong bo
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Vi du vé P-C: Co6 dong bo

class Buffer // Thiét ké lai I6p Buffer
{

private int buffer = -1;

private boolean writable = true;

public synchronized void set( int value )
{
while (! writable ) {
try {
wait();
} catch ( InterruptedException e ) {
e.printStackTrace();
b
b

buffer = value;
writable = false;
notify();



Vi du vé P-C: Co6 dong bo

public synchronized int get()

{
while ( writable ) {

try {
wait();

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

¥
¥

writable = true;
notify();
return buffer;
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K&t qua khi c6 dong bo

36



Tao tuyén tu giao ti€p Runnable

e M6t IGp cb thé trd thanh mot tuyén khi
cai dat giao ti€p Runnable (giao tiép
nay chi cd6 mot phuang thidc run() duy
nhat).

e Vi du: Tao applet cdé qua bong chay
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Tao tuyén tu giao ti€p Runnable

import java.awt.*;
import java.applet.*;

public class BallFlying extends Applet implements Runnable

{

Thread animThread = null;
int ballX = 0, ballY =50;
int dx=1, dy=2;

boolean stopRun = false;

public void start() { // applet starts
if (animThread == null) {

animThread = new Thread(this);
animThread.start();
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Tao tuyén tu giao ti€p Runnable

public void stop() { // applet stops
stopRun = true;

»

public void run() {
this.setBackground(Color.CYAN);
while (! stopRun) {
moveBall();
delay(5);

¥
¥

private void delay(int miliSeconds) {
try { Thread.sleep(miliSeconds);
} catch (Exception e) {
System.out.printin("Sleep error !");

¥



Tao tuyén tu giao ti€p Runnable

private void moveBall() {
ballX+=dx;
ballY+=dy;
if (ballY > getSize().height - 30) dy=-dy;
if (ballX > getSize().width - 30) dx=-dx;
if (ballY < 0) dy=-dy;
if (ballX < 0) dx=-dx;
repaint();
b

public void paint(Graphics g) {
g.fillOval(ballX,ballY, 30, 30);
¥
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KEét qua thuc thi

& Applet Yiewer:... |:| |§||X| & Applet Yiewer:... |:| |§||X|

Applet Applet

Applet started. Applet started.

& Applet Yiewer:... |:| |§||X|

Applet

Applet started.
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Tuyén ma (daemon thread)

e Tuyé&n ma thudng la tuyén ho trg moi
trudng thuc thi cia cac tuyén khac. Vi du:
garbage collector cua Java la mot tuyén
ma.

e Chuadng trinh két thuc khi tat ca cac tuyén
khong phai tuyén ma két thuc.
e Cac phudng thic vai tuyén ma:

void setDaemon(boolean isDaemon); // dat
tuyén tré thanh tuyén ma

boolean isDaemon(); // kiém tra tuyén cd phai
tuyén ma khong
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Nhom tuyén (thread group)

e Cac tuyén co thé dudc dua vao trong clng
mot nhom thong qua I6p ThreadGroup. Vi
du: nhom tuyén tim kiém dr liéu trén cac
tap di liéu khac nhau.

e MOt nhém tuyén chi cé thé xur ly trén cac
tuyén trong nhom, vi du: ngat tat ca cac
tuyén.

e Cé thé tao ra cadc nhdm tuyén la nhdm con
cua mot nhom tuyén khac.

e Nhom tuyén dac biét: system, main
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LSp Timer

e Hai IGp li€n quan tdi xU ly cong viéc
theo thdi gian
javax.swing.Timer
java.util.Timer

e L3p java.swing.Timer
Pon gian, dé dung trén GUI
e L3p java.util.Timer
Nhiéu tinh nang haon java.swing.Timer
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Vi du: Pém ngucoc

import java.awt.*;
import java.awt.event.*;
import java.applet.Applet;

public class CountDown extends Applet implements ActionListener
{

private TextField timeField;

private Button startButton;

private Button stopButton;

private javax.swing.Timer timer;

private int count;

public void init()
{
timeField = new TextField(6);
timeField.setFont(new Font("sansserif", Font.PLAIN, 18));
startButton = new Button("Start");
stopButton = new Button("Stop");
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Vi du: Pém ngucoc

add(timeField);

add(startButton);

add(stopButton);
startButton.addActionListener(this);
stopButton.addActionListener(this);
timer = new javax.swing.Timer(10, this);
count = 0;

¥ // end init()
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Vi du: Pém ngucoc

public void actionPerformed(ActionEvent e)

{

if ( e.getSource() == startButton)
timer.start();

else if (e.getSource() == stopButton)
timer.stop();
else {

count++;

int hsecond = count%100;

int totalSecond = (count/100);

int h = totalSecond/3600;

int secondLeft = totalSecond%3600;

int m = secondLeft/60;

int s = secondLeft%60;

timeField.setText(""+ h + """+ m+ """ +s+ ":" +

hsecond);



Bai tap

1. S dung ki thudt khung hinh phu dé cai tién
chudng trinh vé bdng.

2. M3 roéng chuadng trinh v& bong dé cho phép
hai qua bong cung chay trén man hinh vdai
toc do khac nhau (Xem lai bai vé Graphics).

3. M3 rong chuadng trinh v& bong dé cho phép
trong khi bdng chay, néu ngudi dung click
chuot vao mot vi tri nao do trén man hinh
thi bdng sé dugc chuyén ra vj tri do.
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Bai tap

4. MOt ky thudt hoat hinh khac 1a xem moi doi
tudng chuyén ddng nhu mot tuyén doc 1ap,
vi du: qua bong. Tuyén chinh cua chuadng
trinh sé lién tuc I8y dir liéu ti&r qua bong dé
thé hién ra man hinh (paint() va repaint())
trong khi tuyén qua bong sé thuc hién
chuyén déng thong qua viéc thay doéi gia tri
toa d0 cua no.

Viét chuong trinh xay dung I6p Ball ké thua
tu 10p Thread va tu do6 tao cac qua bong di
chuyén trén man hinh.
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Bai tap

5. Viét chuadng trinh tao 2 tuyén: mot tuyén
tim ki€ém cac s6 nguyén to tu 1000 dén
1000000 va mot tuyén tinh tong gia tri cla
cac sO6 nguyén to tim dudc. Chu y dong bo
tuyén.

6. Viét chuong trinh tao mang co 1000000
phan tr, sau do tao 2 tuyén dé sap xép 2
nlra mang, cudi cung ghép 2 mang da sap
X€p. So sanh cach lam trén vdi cach sap x€p
truc ti€p toan bo mang.
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Bai tap

7. MOt van dé vdi Producer-Consumer la néu
viéc tiéu thu cham hon viéc san xuat thi
Producer sé phai dgi Consumer. Hay thi€t ké
ai vi du da hoc dé cho phép buffer cé thé
uu cung luc 5 gia tri (dung mang), va
Producer cd thé ghi vao buffer nay cho dén
khi day mdi phai dagi.
8. M3 rong chuadng trinh trén vdi buffer la mot
hang dagi (FIFO).
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