DA TUYEN

Muc tiéu:

Sau khi két thiic chuiung nay, ban co thé:
Dinh nghia mot ludng
Mo ta da tuyén
Tao va quan Iy ludng
Hiéu dugc vong doi cua ludng
Mo ta mot ludng hiém
Giai thich tap hop cac ludng wu tién nhu thé nao
Giai thich dugc su can thiét cia su déng bd
Hiéu duoc cach thém vao céc tir khoa synchronized (dong bd) nhu thé
nao
Liét ké nhimng diéu khong thuan loi cia sy dong bd
Giai thich vai tro ctia cac phuong thirc wait() (doi), notify() (thong
bao) va notify All().
Mo ta mot diéu kién bé tic (deadlock).

YV VV VVVVVVVYY

1. Gidi thiéu
Mot luéng la mot thudce tinh duy nhét caa Java. N6 1a don vi nho nhét cua doan
ma c6 thé thi hanh dugc ma thuc hién mot cong viéc riéng biét. Ngon ngir Java va may ao
Java ca hai la cac h¢ thong duoc phan ludng

2. Pa tuyén

Java ho tro da tuyén, ma c6 kha nang 1am viéc véi nhiéu ludng. Mot tng dung c6
thé bao ham nhiéu ludng. Mdi ludng duoc ding ky mot cong viée riéng biét, ma ching
dugc thyc thi dong thoi véi cac ludng khac.

Pa tuyén giir thoi gian nhan rdi cta hé théng thanh nho nhat. Piéu nay cho phép
ban viét cac chuong trinh ¢6 hiéu qua cao v6i sy tan dung CPU la t6i da. Mdi phan cua
chuong trinh dugc goi mot luéng, mdi luéng dinh nghia mot duong dan khac nhau cta su
thuc hién. Pay 1a mot thiét ké chuyén ding cua su da nhiém.

Trong sy da nhiém, nhiéu chuong chuong trinh chay dong thoi, mdi chuong trinh
c6 it nhat mot ludng trong nd. Mot vi xur 1y thuc thi tat ca cac chuong trinh. Cho di nd c6
thé xuit hién ma cac chuong trinh da dugc thuc thi déng thoi, trén thuc t& bo vi xt ly
nhay qua lai giita cac tién trinh.

3. Tao va quan ly ludng
Khi cac chuong trinh Java dugc thuc thi, luéng chinh ludén luén dang duoc thuc
hién. Pay 1a 2 nguyén nhan quan trong d6i v6i ludng chinh:
» Cac luéng con s€ dugc tao ra tur no.
» NoO la luéng cudi cung két thuc viéc thuc hién. Trong chdc 14t luéng
chinh ngung thuc thi, chuwong trinh bi chim dut.
Cho du luéng chinh dugc tao ra mot cach ty dong véi chuong trinh thye thi, n6 co
thé dugc diéu khién thong qua mot ludng ddi tuong.
Céc ludng c6 thé dugce tao ra tir hai con duong:
> Trinh bay 16p nhu 1a mét 16p con cua 16p ludng, noi ma phuong thirc run() cta
16p ludng can duoc ghi d¢. Lay vi du:
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Class Mydemo extends Thread

{
//Class definition
public void run()
{
//thuc thi
§
J

» Trinh bay mét 16p ma 16p nay thuc hién 16p Runnable. Ri thi dinh nghia
phuong thirc run().
Class Mydemo implements Runnable
{
//Class definition
public void run()

{
}

; o ,
Chuong trinh 8.1 s€ chi ra su diéu khién ludng chinh nhu thé nao
Chuong trinh 8.1
import java.io.*;

public class Mythread extends Thread {
/**

//thuc thi

* Mythread constructor comment.
*/
public static void main(String args[]){
Thread t = Thread.currentThread();
System.out.println("The current Thread is :" + t);
t.setName("MylJavaThread");
System.out.println("The thread is now named: " + t);
try{
for(int i = 0; 1 <3;i++){
System.out.println(i);
Thread.sleep(1500);
j
}catch(InterruptedException e){
System.out.println("Main thread interupted");

b
}
j

Hinh sau day s€ chi ra két qua xuat ra man hinh cia chuong trinh trén
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Output

The current Thread is :Thread[main.S.main] A:J
The thread i= now named: Thread[HMyJawaThread.S.main]

1]

1

2

Hinh 8.1 Ludng
Trong két qua xuat ra & trén

[main, 5, main]

% Nhom ludng ma né phu thudc vao

» Quyén uu tién dugc dit boi IVM

» Tén cua luong

Mbdi ludng trong chuong trinh Java duoc dang ky cho mét quyen uu tién. May ao
Java khong bao gio thay ddi quyén wu tién cta ludng. Quyén wu tién van con 1 hing sd
cho dén khi luong bi ngat.

Mbi ludng c6 mdt gia tri wu tién ndm trong khoang cua mot
Thread MIN_PRIORITY cua 1, va mot Thread. MAX_PRIORITY cua 10. M&i ludng phu
thudc vao mdt nhom luong, va mdi nhom ludng c¢6 quyén uu tién cta chinh nd. Mdi
luong dugc nhan mot hang sO uu tién ctua phuong thirc Thread PRIORITY la 5. Mbi
ludng moi thira ké quyén wu tién cta ludng ma tao ra no.

L6p ludng c6 vai phuong thirc khoi dyung, hai trong sd cac phuong thirc khoi
dung dugc dé cap dén duoi day:

» public Thread(String threadname)
CAu trac mot ludng véi tén 13 “threadname”
» public Thread()

Cau tric mot luéng voi tén “Thread, dugc rang budc voi mot s6; léy vi du,
Thread-1, Thread-2, v.v..

Chuong trinh bat dau thuc thi ludng véi viée goi phuong thirc start(), ma phuong
thirc nay phy thudc vao 16p ludng. Phuong thirc niy, lan luot, vién dan phuong thirc
run(), noi ma phuong thirc dinh nghia tac vu duoc thuc thi. Phuong thirc nay co thé viét
de 1én 16p con cua 16p ludng, hodc voi mot dbi twong Runnable.

4. Vong doi ciia Ludng
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sleep() -

h 4
blocked
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susnend()

new Thread A
wait()

resnme()

start()

a

A

runnable

)

stop() . notify()

F N

dead

Hinh 8.3 Vong doi ciia luong

5. Pham vi ciia ludng va cic phwong thirc ciia 16p ludng

Mot ludng da duge tao méi gan ddy 1a trong pham vi “sinh”. Ludng khong bét
dau chay ngay 1ap tirc sau khi né duoc tao ra. N6 doi phuong thirc start() caa chinh né
duoc goi. Cho dén khi, n6 1a trong pham vi “sin sang dé chay”. Ludng di vao pham vi
“dang chay” khi hé thong dinh 5 vi tri ludng trong bo vi xtr 1.

Ban c6 thé sir dung phuong thirc sleep() dé tam thoi treo sy thyc thi cia ludng.
Ludng tré thanh sin sang sau khi phuong thuc sleep két thuc thoi gian. Ludng Sleeping
khong st dung bo vi xtr 1y. ludng di vao pham vi “waiting” (doi) khi mét ludng dang
chay goi phuong thirc wait() (do1).

Khi cac ludng khac lién két véi cac ddi tugng, goi phuong thire notify(), ludng di
vao trd lai pham vi “ready” (sin sang) Ludng di vao pham vi “blocked” (khéi) khi né
dang thyc thi cac phép toan vao/ra (Input/output). N6 di vao pham vi “ready” (san sang)
khi cac phuong thirc vao/ra né dang doi cho dén khi dwgc hoan thanh. Ludng di vao
pham vi “dead” (chet) sau khi phuong thuc run() da dugc thyc thi hoan toan, hodc khi
phuong thirc stop() (dirng) cua n6 dugc goi.

Thém vao cac phuong thirc dd dugc dé cap trén, Lop ludng ciing co cac phuong
thure sau:

Phwong thirc Muc dich

Enumerate(Thread t) Sao chép tat ca cac ludng hién hanh vao mang duogc chi
dinh tir nhom cua cac ludng, va cic nhom con cia no.

getName() Tra Vé tén cua luéng

isAlive() Tra Ve Dung, néu luong 13 van con ton tai (sdng)

getPriority() Tra vé quyén uu tién cia luong

setName(String name) Pit tén cua ludng 13 tén ma ludng duoc truyén nhu 1a
mot tham sb.

join() Doi cho dén khi ludng chét.

isDaemon(Boolean on) Kiém tra néu ludng 13 ludng mot ludng hiém.

resume() Panh dau ludng nhu 13 ludng hiém hodc ludng ngudi st
dung phu thudc vao gié tri dugc truyén vao.

sleep() Hoan luong mot khoang thoi gian chinh xac.

start() Goi phuong thirc run() dé bat dau mot ludng.

44




Bing 8.1 Cic phwong thirc ciia mét 16p luong

Bang ké hoach Round-robin (bang kién nghi ky tén vong tron) lién quan dén cac
ludng véi cung quyén vu tién duge chiém hiru quyén uu ti€n cua moi ludng khac. Ching
chia nho thoi gian mot cach tu dong trong theo kiéu ké hoach xoay vong nay.

Phién ban mdi nhit cua Java khong hé trg cac phuong thirc Thread.suspend() (tri
hoan), Thread.resume() (phuc hoi) va Thread.stop() (ding), nhu 1a cic phuong thirc
resume() (phuc hdi) va suspend() (tri hodn) dwogc thién vé su dinh tré (deadlock), trong
khi phuong thtrc stop() khong an toan.

6. Thoi gian biéu ludng

Hau hét cac chuong trinh Java lam viéc voi nhiéu ludng. CPU chira dung cho viéc
chay chuong trinh chi mot ludng tai mot khoang thoi gian. Hai ludng ¢ cliing quyén uu
tién trong mot chuong trinh hoan thanh trong mdt thoi gian CPU. Lap trinh vién, hoac
may 4o Java, hodc hé diéu hanh chic chin rang CPU dugc chia sé giita cac ludng. Diéu
nay dugc biét nhu 1a bang thoi gian biéu ludng.

Khéng c6 may 4o Java ndo thuc thi ranh mach cho bang thoi gian biéu ludng. Mot
s6 nén Java ho tro viée chia nho thoi gian. 0 day, moi luéng nhan mot phﬁn nho cua thoi
gian bg vi xtr Iy, dugc goi la dinh luong. Ludng cé thé thyc thi tic vu ctia chinh nd trong
sudt khoang thoi gian dinh luong day Sau khoang thoi gian nay dugc vuot qua, ludng
khong dugc nhan nhiéu thoi gian dé tlep tuc thue hién, ngay ca néu n6 khong duge hoan
thanh viéc thuc hién ctia n6. Ludng ké tiép cua ludng co quyén wu tién bang nhau nay s&
lay khoang thoi gian thay d6i ciia b vi xir 1y. Java 1a ngudi 1ap thoi gian biéu chia nho tat
ca cac ludng ¢ cling quyén uu tién cao.

Phuong thire setPriority() lay mot s6 nguyén (integer) nhu 1a mot tham sb c6 thé
hiéu chinh quyén wu tién ciia mot ludng. Pay 1a gia tri c¢6 pham vi thay doi tir 1 dén 10,
mic khac, phuong thic dwa ra modt ngoai 1¢ (bdy 16i) dugc goi la
Illegal ArgumentException (Chap nhan tham sd trai luat)

Phuong thirc yield() (loi nhuan) dua ra cac ludng khac mot kha nang dé thyc thi.
Phuong thirc nay dugc thich hop cho cac hé théng khong chia nho thoi gian (non-time-
sliced), noi ma cac ludng hién thot hoan thanh viée thyc hién trude khi cac ludng c6
quyén uu tién ngang nhau ké tiép tlep quan. O day, ban s& goi phuong thire yield() tai
nhimng khoan thoi gian riéng biét dé ¢ thé tat ca cac ludng cd quyén uu tién ngang nhau
chia s¢ thoi gian thuc thi CPU.

Chuong trinh 8.2 ching minh quyén wu tién cua ludng:

Chuong trinh 8.2

class PriorityDemo {

Priority t1,t2,t3;

public PriorityDemo(){
t1 = new Priority();
t1.start();
t2 = new Priority();
t2.start();
t3 = new Priority();
t3.start();

}

public static void main(String args[]){
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new PriorityDemo();

}
class Priority extends Thread implements Runnable {
int sleep;
int prio = 3;
public Priority(){
sleep += 100;
prio++;
setPriority(prio);
}
public void run(){
try{
Thread.sleep(sleep);
System.out.println("Name "+ getName()+" Priority
="+ getPriority());
}catch(InterruptedException e){
System.out.println(e.getMessage());
}
}
}
}
Két qua hién thi nhu hinh 8.4

Output

Hame Thread-2 Priority
Hame Thread-0 Priority
Hame Thread-1 Priority

nwonon
[N N

B .

Standard In

|

Hinh 8.4 Quyén wu tién luong

7. Ludng hiém

Mot chwong trinh Java bi ngit chi sau khi tit ca cac ludng bi chét. Cé hai kiéu
ludng trong mot chuong trinh Java:

> Cac ludng ngudi st dung

> Ludng hiém

Nguoi st dung tao ra cac luong nguoi sir dung, trong khi cac ludng dugc chi dinh
nhu 13 ludng ¢ ‘background” (nén). Ludng hiém cung cép céac dich vu cho cac luong khac.
May 4o Java thuc hi¢n tién trinh thoat, khi va chi khi luong hiém van con song. May 4o
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Java c6 it nhat mot ludng hiém dugc biét dén nhu 1a ludng “garbage collection” (thu
lwvom nhiing dir liéu v6 nghia - don rac). Ludng don rac thuc thi chi khi hé thong khong
c6 tadc vu nao. N6 1a mdt luong ¢6 quyén wu tién thap. L6p ludng co hai phuong thirc dé
thoa thudn véi cac ludng hiém:

» public void setDaemon(boolean on)

» public boolean isDaemon()

8. Pa tuyén véi Applets

Trong khi da tuyén 1 rat hitu dung trong cac chuong trinh ing dung doc 1ap, nd
cling dang duoc quan tAm véi cac ung dung trén Web. Pa tuyén duoc str dung trén web,
cho vi du, trong cac tro choi da phuong tién, cac buc anh dﬁy sinh khi, hién thj cac dong
chir chay qua lai trén biéu ng, hién thi dong ho thoi gian nhur 13 mot phan cia trang Web
v.vv... Céc chirc ndng niy cu thanh cac trang web lam quyén rii va bat mat.

_Chuong trinh Java dya trén Applet thuong stir dung nhiéu hon mot ludng. Trong
da tuyén voi Applet, 16p java. applet.Applet 1a 16p con dugc tao ra boi nguoi sir dung dinh
nghia applet. Tur d6, Java khong ho trg nhiéu ké thira véi cac 16p, nd khong thé thuc hién
dugc truc tiép 16p con cua 16p ludng trong céac applet. Tuy nhién, ching ta st dung mot
dbi tugng cua luong nguoi sir dung da dinh nghia, ma cac ludng nay, lan luot, dan xuat tir
16p luong Mot luong don gian xuét hién s& dugc thuc thi tai giao dién (Interface)
Runnable

Chuong trinh 8.3 chi ra diéu nay thyc thi nhu thé nao:

Chuong trinh 8.3

import java.awt.*;
import java.applet.*;
public class Myapplet extends Applet implements Runnable {

int 1;
Thread t;
/* *
* Myapplet constructor comment.
*/
public void init(){
t = new Thread(this);
t.start();
}

public void paint(Graphics g){
g.drawString(" i = "+1,30,30);

}
public void run(){
for(i = 1;1<=20;i++){
try{
repaint();
Thread.sleep(500);

}catch(InterruptedException e){
System.out.println(e.getMessage());

}
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}

Trong chuong trinh nay, chiing ta tao ra mdt Applet dugc goi 1a Myapplet, va
thue thi giao dién Runnable dé cung cap kha ning da tuyén cho applet. Sau dé, ching ta
tao ra mot thé nghiém (instance) cho 16p ludng, véi thé nghiém applet hién thoi nhu la
mot tham sb dé thiét lap (khai dyng). ROi thi _ching ta vién dan phuong thirc start() cta
ludng thé nghiém nay. Lan luot, rdi s& vién dan phuong thirc run(), ma phuong thirc nay
thue su 13 diém bat dau cho phuong thirc ndy. Ching ta in sb tir 1 dén 20 véi thoi gian
kéo tré 1a 500 miligidy gitta mdi s6. Phuong thirc sleep() dwoc goi dé hoan thanh thoi
gian kéo tré nay. Pay 1a mot phuong thirc tinh dugc dinh nghia trong 16p ludng. N6 cho
phép ludng nam yén (ngh) trong khoan thoi gian han ché.

Xuét ra ngoai c6 dang nhu sau:

Apiet

izh

Applel starfed.

Hinh 8.5 Pa tuyén véi Applet

9. Nhém luong

Mot 16p nhém ludng (ThreadGroup) nam bat mot nhom cua cac ludng. Lay vi duy,
mot nhom ludng trong mét trinh duyét co thé quan 1y tt ca cac ludng phu thudc vao mot
don thé applet. Tat ca cac ludng trong mdy do Java phu thudc vao cac nhém ludng mic
dinh. Mdi nhém ludng c6 mot nhom nguén cha. Vi thé, cac nhém tir mot cau tric dang
cdy. Nhom ludng “hé thong 1a gdc cua tat ca cac nhom ludng. Mot nhom ludng co thé 1a
thanh phan cta ca cac luong, va cac nhom ludng.

Hai kiéu nhom ludng thiét 1ap (khoi dyung) 1a:

» public ThreadGroup(String str)

O day, “str”” 13 tén cta nhom ludng mai nhét duoc tao ra.

» public ThreadGroup(ThreadGroup tgroup, String str)

O day, “tgroup” chi ra ludng dang chay hién thoi nhu 13 ludng cha, “str” 13 tén cta
nhom ludng dang dugc tao ra.

Mot sb cac phuong thirc trong nhém ludng (ThreadGroup) dugc cho nhu sau:

» public synchronized int activeCount()
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Tra vé s6 lugng cac ludng kich hoat hién hanh trong nhom ludng
> public sunchronized int activeGroupCount()

Tra vé sb lugng cac nhom hoat dong trong nhém ludng

> public final String getName()

Tra vé tén ctia nhom ludng

» public final ThreadGroup getParent()

Tra vé cha ctia nhom ludng

10. Sy dong b ludng

Trong khi dang lam viéc voi nhiéu ludng, nhiéu hon mot ludng c6 thé mubn tham
nhap cung bién tai cung thoi diém. Ly vi dy, mot ludng c6 thé ¢d ging doc dit liéu, trong
khi luéng khac ¢ ging thay doi dit liéu. Trong trudng hop nay, dir liéu c6 thé bi sai lac.

Trong nhing truong hop nay, ban can cho phép mot luéng hoan thanh tron ven
tac vu cua no (thay doi gia tri), va roi thi cho phép cac ludng ké tiép thuc thi. Khi hai
hoac nhleu hon cac ludng can tham nhap dén mot tai nguyén duoc chia s¢, ban can chic
chén rang tai nguyen d6 s& duge sir dung chi boi mot ludng tai mot thoi diém. T1en trinh
nay dugc goi la “su dong bo” (synchronization) dugc sir dung dé luu trit cho van dé nay,
Java cung cap duy nhat, ngon ngilr cap cao hd trg cho sy dong bd nay. Phuong thirc “dong
bo” (synchronized) bao cho hé thdng dat mot khoa Vong mot tai nguyén riéng biét.

Mau chdt cua sy dong bo hoa 1a khai niém “monitor” (su quan sat, giam sat),
cling dugc biét nhu 13 mot bang mi “semaphore” (bang mé). Mot “monitor” 1a mot dbi
tugng ma dugc sir dung nhu 1a mot khoa qua lai duy nhat, hodc “mutex”. Chi mot ludng
6 thé cb riéng n6 mot sy quan sat (monitor) tai mdi thoi diém duge dua ra. Tat ca cac
ludng khac cd gang tham nhap vao monitor bi khoa sé& bi tri hoan, cho dén khi ludng dau
tién thoat khoéi monitor. Cac luéng khac dugc bao chd doi monitor. Mot luéng ma
monitor ctia riéng n6 c6 thé thim nhap trd lai cling monitor.

1. M3 dong b

Tt ca cac ddi twong trong Java dugc lién két véi cac monitor (sy giam sat) cua
riéng n6. Pé ding nhap vao monitor ctia mot ddi twong, 1ap trinh vién str dung tir khoa
synchronized (dong bo) dé goi mot phuong thirc hiéu chinh (modified). Khi mot luéng
dang dugc thyc thi trong pham vi mot phuong thire dong bo (synchronized), bét ky ludng
khac hodc phuong thirc dong bd khac ma cd ging goi n6 trong ciing thé nghiém s& phai
doi.

Chuong trinh 8.4 chimg minh sy lam viéc cua tir khéa synchronized (su dong bo).
O day, 16p “Target” (muc tiéu) c6 mét phuong thirc “display()” (hién thi) ma phuong
thirc nay ldy mot tham s6 kiéu s6 nguyén (int). S6 nay duoc hién thi trong pham vi cac
cip ky tu “< > # sb # <>”. Phuong thirc “Thread.sleep(1000) tam dirng ludng hién tai sau
khi phuong thirc “display()” dugc goi.

Thiét 1ap (khoi dung) cua litrp “Source” 14y mot tham chiéu dén mot dbi twong
cua lop “Target”, va mot bién s6 nguyén (integer). O day, mot ludng moi ciing dugc tao
ra. Ludng nay goi phuong thirc run() ciia ddi twong “t”. Lp chinh “Synch” thé nghiém
16p “Target” nhu 13 “target (muc tiéu), va tao ra 3 di tuong cua 16p “Source” (ngudn).
Cung d6i twong “target” dugc truyén cho mdi ddi tugng “Source”. Phuong thirc “join()”
(gia nhap) 1am ludng dugc goi doi cho dén khi viée goi ludng bi ngit.

“t”
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Chuong trinh 8.4

class Target {

/ kk
* Target constructor comment.
*/
synchronized void display(int num) {
System.out.print("<> "+num);
try{
Thread.sleep(1000);
}catch(InterruptedException e){
System.out.println("Interrupted");
}

System.out.println(" <>");

}

class Source implements Runnable {
int number;
Target target;
Thread t;

/**

* Source constructor comment.
*/
public Source(Target targ,int n){
target = targ;
number = n;
t = new Thread(this);
t.start();
h
public void run(){
synchronized(target) {
target.display(number);
h

}

class Sync {

/**
* Sync constructor comment.
*/
public static void main(String args[]){
Target target = new Target();
int digit = 10;
Source s1 = new Source(target,digit++);



Source s2 = new Source(target,digit++);
Source s3 = new Source(target,digit++);
try{

sl.t.join();

s2.t.join();

s3.t.join();
}catch(InterruptedException e){

System.out.println("Interrupted");
}

}

Két qua hién thi nhu hinh cho dué6i day:

=

File Edit ‘Workspace Programs Window  Help

All Programs
TrEi_l,lru::. main[] [12/ 2 3:21:49 P

=
i o
=)

Clutput

< 10 <
¢r 11 <
cr 12 <>

i o

Standard In

b o
r

Hinh 8.6 Két qud hién thi ciia chwong trinh 8.4
Trong chuong trinh trén, c6 mot “diy s6” dang nhap dwoc hién thi “display()”.
Piéu niy c6 nghia 13 viéc tham nhap bi han ché mot ludng tai mdi thoi diém. Néu tir khoa
synchronized dat trudce bi bo quen trong phuong thirc “display()” cua 16p “Target”, tat ca
ludng trén c6 thé cung lac goi cung phuong thire, trén cung dbi tuong. Diéu kién nay
dugc biét dén nhur 1a “loai diéu kién” (race condition). Trong trudng hop nay, viéc xuét ra
ngoai s& dugc chi ra nhu hinh 8.7
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Hinh 8.7 Két qud hién thi ciia chwong trinh 8.7 khéng cé sw dong bp

2. Sir dung khoi dong bd (Synchronized Block)

Tao ra cac phuong thirc synchronzed (d6ng bo) trong pham vi cac 16p 1a mot con
duong dé dang va c6 hi€u qua cua viéc thuc hién sy déng bd. Tuy nhién, diéu nay khong
1am viéc trong tat ca cac truong hop.

Hay xem mot truong hop noi ma lap trinh vién mudn sy dong bd dugce xam nhép
vao cac d6i tugng cua 16p ma khong duogc thiét ké cho thim nhap da tuyén. Tuc 1a, 16p
khong sir dung cac phuong thirc dong bo. Hon nita, ma ngudn 1a khong c6 gia tri. Vi thé
tir khoa synchronized khong thé duoc thém vao cac phuong thic thich hop trong pham vi
16p.

Pé dong bo tham nhap mot dbi twong cua 16p nay, tat ca ching goi cac phuong
thirc ma 16p nay dinh nghia, duoc dat bén trong mot khéi dong bo. Tét ca ching sir dung
chung mot cau I¢nh dong bd duoc cho nhu sau:

synchronized(object)

{
1

O day, © ‘object” (d01 tuong) 12 mot tham chiéu dén dbi trong duoc dong bd. Dau
ngodc moc khong can thiét khi chi mot cau 1énh duoc dong bo. Mot kh01 ddng bo bao
dam rang n6 goi dén mot phuong thirc (ma 13 thanh phan cuia ddi twong) xuét hién chi sau
khi ludng hién hanh di dugc tham nhap thanh céng vao monitor (sy quan sat) cia doi
tuong.

Chuong trinh 8.5 chi ra cau 1énh dong bo str dung nhu thé nao:

Chuong trinh 8.5

class Target {

// cac cau 1énh dong bd

/**
* Target constructor comment.
*/
synchronized void display(int num) {
System.out.print("<> "+num);
try{
Thread.sleep(1000);
}catch(InterruptedException e){
System.out.println("Interrupted");
}
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System.out.println(" <>");

}
}
class Source implements Runnable {
int number;
Target target;
Thread t;
/**
* Source constructor comment.
*/
public Source(Target targ,int n){
target = targ;
number = n;
t = new Thread(this);
t.start();
}
// @dng bod goi phuong thirc display()
public void run(){
synchronized(target) {
target.display(number);
}
}
}
class Synchblock {
/* *
* Synchblock constructor comment.
*/
public static void main(String args[]){
Target target = new Target();
int digit = 10;
Source s1 = new Source(target,digit++);
Source s2 = new Source(target,digit++);
Source s3 = new Source(target,digit++);
try{
sl.t.join();
s2.t.join();
s3.t.join();
}catch(InterruptedException e){
System.out.println("Interrupted");
}
}
}
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O day, tir khoa synchronized khong hiéu chinh phuong thirc “display()”. Tur khoa
nay duoc str dung trong phuong thirc run() cua 16p “Target” (muc tiéu). Két qua xuat ra
man hinh tuong tu vdi két qua chi ra & hinh s6 8.6

3. Sw khong thuin lgi ciia cac phuwong thire dong bd

Nguoi 1ap trinh thuong viét cac chuong trinh trén cac don thé ludng. Tt nhién
cac trang thai nay chic chin khong loi ich cho da tuyén. Lay vi du, ludng khong tan dung
viéc thuc thi cta trinh bién dich. Trinh bién dich Java tir Sun khong chtra nhiéu phuong
thirc dong bo.

Cac phuong thirc dong bo khong thuc thi tét nhu 13 cac phuong thire khong dong
bd. Cac phuong thirc nay cham hon tir ba dén bon 1an so vdi cac phuong thirc trong tmg
khong dong bo. Trong trang thai noi ma viéc thyuc thi 1a ¢6 gi6i han, cac phuong thirc
dong bo bi ngdn ngira.

11. Ky thuat “wait-notify” (d¢i — thong bao)

Ludng chia céc tac vu thanh cac don vi riéng biét va logic (hop 1y). Piéu nay thay
thé cac truong hop (su kién) chuong trinh lap. Cac ludng loai trir “polling” (kiém soat
vong).

Mot vong 1ap ma 1dp lai viéc mot s6 diéu kién thuong thuc thi “polling” (kiém
soat vong). Khi diéu kién nhan gia tri 13 True (dGng), cac cau lénh phuc dap duogc thuc
hién. Pay 14 tién trinh thuong bo phi thoi gian cia CPU. Lay vi dy, khi mot ludng sinh ra
mot s6 dit liéu, va cac ludng khac dang chi phdi né, ludng sinh ra phai doi cho dén khi
cac ludng str dung nd hoan thanh, trudc khi phat sinh ra dir liéu.

Pé tranh truong hop kiém soat vong, Java bao gom mot thiét ké tot trong tién
trinh k¥ thuat truyén thong sir dung cac phuong thirc “wait()” (doi), “notify()” (thong
bao) va “notifyAll()” (thong bao hét). Cac phuong thic nay dugc thuc hién nhu 1a cac
cac phuong thirc cubi ciing trong 16p dbi tuong (Object) dé ma tat ca cac 16p c6 thé tham
nh@p chung. Tat ca 3 phuong thirc ndy c6 thé dugc goi chi tir trong pham vi mot phuong
thirc ddng bd (synchronized).

Céc chure nang cia cac phuong thirc “wait()”, “notify()”, va “notifyAll()” 1a:

> Phuong thirc wait() noi cho viéc goi ludng trao cho monitor (sy gidm sat), va

nhap trang thai “sleep” (chd) cho dén khi mot s6 ludng khac tham nhap ciing
monitor, va goi phuong thirc “notify()”.

> Phuong thirc notify() danh thirc, hodc thong bao cho ludng dau tién ma da goi

phuong thire wait() trén cing ddi tuong.

> Phuong thirc notifyAll() danh thirc, hodc thong bao tit ca cac ludng ma da

goi phuong thirc wait() trén cung d6i tuong.

> Quyén uu tién cao nhat ludng chay dau tién.

Cu phép cta 3 phuong thirc nay nhu sau:

final void wait() throws IOException
final void notify()
final void notifyAll()
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Cac phuong thirc wait() va notify() cho phép mét dbi tuong dugc chia s¢ dé tam
ngirng mot luong, khi ddi twong tré thanh khong con gia trj cho ludng. Ching ciing cho
phép ludng t1ep tuc khi thich hop.

Cac luong ban than nd khong bao gid kiém tra trang thai cua ddi twong da chia sé.

Mot dbi twong ma diéu khién cac ludng khach (client) cua chinh né theo kiéu nay
dugc biét nhu 12 mot monitor (su giam sat). Trong cac thuat nglr chat ch& cua Java, mot
monitor 12 bat ky d6i trong nio ma c6 mot sé ma dong bo. Cac monitor duge sir dung
cho cac phuong thurc wait() va notify(). Ca hai phuong thirc nay phai dugc goi trong ma
dong bo.

Mot s6 diém can nhé trong khi str dung phuong thirc wait():

> Ludng dang goi dwa vao CPU

> Lubng dang goi dua vao khoa

> Luong dang goi di vao vung doi cua monitor.

Céc diém chinh cAn nhé vé phuong thirc notify()

> Mot ludng dua ra ngoai ving doi ctia monitor, va vao trang thai sin sang.

> Ludng ma di duoc thong bao phai thu tré lai khéa ctia monitor trude khi nd co

thé bat dau.

> Phuong thire notify() 1a khong chinh xac, nhu 13 n6 khong thé chi ra duoc

ludng ma phai duoc thong bao. Trong mot trang thai da tron 1an, ludng c6 thé
thay do1 trang thai cua monitor trong mot con duong ma khong mang lai két
qua t6t cho ludng da duoc dua thong bao. Trong mot s6 truong hop niy, cac
phuong thirc ctia monitor dua ra 2 su dé phong:
o Trang thai cia monitor s& duoc kiém tra trong mot vong lap “while”
tot hon 1a cau Iénh if
o Sau khi thay ddi trang thai ciia monitor, phuwong thirc notifyAll() s&
dugc sir dung, tot hon phuong thirc notify().
Chwong trinh 8.6 biéu thi cho viéc str dung cac phuong thirc notify(0 va wait():

Chuong trinh 8.6

import java.applet.*;
import java.awt.*;
import java.awt.event.*;
/*<applet code = “mouseApplet” width = “100” height = “100”> </applet> */
public class mouseApplet extends Applet implements MouseListener {
boolean click;
int count;
public void init() {
super.init();
add(new clickArea(this)); /doi tuong ve duoc tao ra va them vao
add(new clickArea(this));//doi tuong ve duoc tao ra va them vao
addMouseListener(this);
b

public void mouseClicked(MouseEvent ¢) {

}

public void mouseEntered(MouseEvent e) {
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}

public void mouseExited(MouseEvent ) {

}

public void mousePressed(MouseEvent e) {

synchronized (this) {

click = true;

notify();
}
count++; //dem viec click
Thread.currentThread().yield();
click = false;

}

public void mouseReleased(MouseEvent e) {

.
} //két thuc Applet

class clickArea extends java.awt.Canvas implements Runnable {
mouseApplet myapp;
clickArea(mouseApplet mapp){
this.myapp = mapp;
setSize(40,40);
new Thread(this).start();
}
public void paint(Graphics g){
g.drawString(new Integer(myapp.count).toString(),15,20);

}
public void run(){

while(true){
synchronized (myapp) {
while(!myapp.click){
try{
myapp.wait();
}catch(InterruptedException ie){
}

}
}
repaint(250);
}

+/end run
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Khong can cac phuong thirc wait() va notify(), ludng burc v& (canvas) khong thé
biét khi ndo cap nhap hién thi. Két qua xut ra ngoai ctia chuong trinh dugc dua ra nhu
sau:

1o)X =10l ] 1o/ x
Applet Applet Applet

1] 1] 1 1] 1 2
Applet started. Applet started. Applet started.

Hinh 8.8 Két qud sau méi lan kich chugt

12.Sw bé tat (Deadlocks)

Mot “deadlock” (su bé tét) xdy ra khi hai luéng c6 mot phu thudc vong
quanh trén mot cip d6i tuong dong bo; 1dy vi dy, khi mot ludng thadm nhép vao monitor
trén ddi tuong “ObjA”, va mot ludng khac thim nhéap vao monitor trén ddi tugng “ObjB”.
Néu ludng trong “ObjA” c¢b ging goi phuong thirc dong bo trén “ObjB”, mot bé tit xay
ra.

N6 kho dé g& 16i mot bé tat boi nhitng nguyén nhén sau:

> N6 hiém khi xay ra, khi hai luéng chia nho thoi gian trong cing mdt con

duong

> N6 c6 thé bao ham nhiéu hon hai ludng va hai d6i tugng dong bod

Néu mot chuong trinh da tuyén khoa kin thuong xuyén, ngay lap tirc kiém tra lai
diéu kién bé tat.

Chuong trinh 8.7 tao ra diéu kién bé tat. Lop chinh (main) bat dau 2 ludng. Mdi
ludng goi phuong thirc ddng b run(). Khi ludng “t1” danh thirc, nd goi phuong thirc
“synchlt()” ciia d6i twong deadlock “dlk1”. Tir d6 ludng “t2” mot minh giam sat cho
“dk2”, ludng “t1” bit dau doi monitor. Khi ludng “t2” danh thirc, né ¢ ging goi phuong
thirc “synchlt()” ciia d6i tugng Deadlock “dlk2”. Bay gi¢, “t2” cling phai doi, boi vi day
1a truong hop tuong tu voi luong “t]1”. Tir d6, ca hai ludng dang doi 1an nhau, ca hai s&
danh thirc. Pay 1a diéu kién bé tat.

Chuong trinh 8.7

public class Deadlock implements Runnable {

public static void main(String args[]){

Deadlock dlk1=new Deadlock();
Deadlock dlk2 = new Deadlock();
Thread t1 = new Thread(dlkl);
Thread t2 = new Thread(dlk2);

dlk1.grablt = dlkI;
dlk2.grablt = dlk2;
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tl.start();
t2.start();
System.out.println("Started");
try{
t1.join();
t2.join();
}catch(InterruptedException e){
System.out.println("error occured");

}
System.exit(0);
}
Deadlock grablt;
public synchronized void run() {
try{
Thread.sleep(1500);
}catch(InterruptedException e){
System.out.println("error occured");
¥
grablt.synclt();
¥
public synchronized void synclt() {
try{
Thread.sleep(1500);
System.out.println("Sync");
}catch(InterruptedException e){
System.out.println("error occured");
¥
System.out.println("In the synclt() method");
¥
}
Két qué cua chuong trinh nay duogc hién thi nhu sau:
Clutput
Started ;I
Sync
In the synclt{) method
Sync

In the svncIt() method

b o

Standard In

Hinh 8.9 Sw bé tit
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13.Thu don “rac” (Garbage collection)

Thu don “rac” (Garbage collection) cai tao hodc lam trbng bo nhé da dinh vi cho
cac dbi tuong ma cac ddi tugng nay khong sir dung trong thoi gian dai. Trong ngdn ngir
1ap trinh hudng d01 tugng khac nhu C++, 14p trinh vién phai lam cho b nh& trong ma da
khong dugc yéu cau trong thoi gian dai. Tinh trang khong hoat dong dé bo nho trong co
thé 1a két qua trong mot s6 van dé. Java ty dong tién trinh thu don rac dé cung cap giai
phap duy nhit cho van dé nay. Mot ddi tugng tré nén thich hop cho sy don rac néu khong
c6 tham chiéu dén no, hodc néu no da dang ky rong.

Su don rac thuc thi nhu 1a mét luong riéng biét co quyen vu tién thap. Ban c6 thé
vién dan mot phuong thirc ge() cua thé nghiém dé vién dan su don rac. Tuy nhién, ban
khong thé du doan hodc bao dam rang sy don rac s& thyc thi mot cach tron ven sau do.

Str dung céu 1én sau dé tat di su don rac trong ing dung:

Java —noasyncgec ....

Néu chung ta tat di su don réc, chuong trinh hau nhu chic chin r?mg bi treo do
badi vige do.

1. Phwong thirc finalize() (hoan thanh)

Java cung cap mot con duong dé 1am sach mét tién trinh truéc khi diéu khién try
lai hé diéu hanh. Piéu nay twong tu nhu phuong thitrc phan huy ctua C++

Phuong thtrc finalize(), néu hién dién, s& duoc thue thi trén mdi ddi tuong, trudc
khi su don rac.

Cau lénh cta phuong thure finalize() nhu sau:

protected void finalize() throws Throwable

Tham chiéu khong phai 1a sy don rac; chi cac doi tuong mdi duge don rac

Lay thé nghiém:

Object a = new Object();
Object b = a;

a =null;

O day, n6 sé& sai khi néi rang “b” 1a mot dbi tuong. No chi 1a mot d6i tuong tham
chiéu. Hon nira, trong doan ma trich trén médc du “a’ duoc dat la rong, no6 khong thé duoc
don réc, boi vi n6 van con ¢6 mot tham chiéu (b) dén né. Vi thé “a” van con véi dén
duogc, that vay, no van con co phan vi st dung trong pham vi chuong trinh. O day, n6 sé
khong dugc don rac.

Tuy nhién, trong vi du cho dudi day, gia dinh rang khong c6 tham chiéu dén
ton tai, dbi twong “a” trd nén thich hop cho garbage collection.

Object a = new Object();

(13 ’)

a=null;

Mot vi du khac:

Object m = new Object();
Object m = null;
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DPéi tuong dugc tao ra trong sy bt dau ¢6 hiéu luc cho garbage collection

Object m = new Object();

M = new Object();

Bay gio, ddi twong cin nguyén co6 hiu luc cho garbage collection, va mot dbi
twong méi tham chiéu boi “m” dang ton tai.

Ban c6 thé chay phuong thirc garbage collection, nhung khong c6 bané dam rang
no s€ xay ra.

Chuong trinh 8.8 dién hinh cho garbage collection.

Chuong trinh 8.8

class GCDemo

{

public static void main(String args[])
{ . .

int 1;

long a; ,

Runtime r=Runtime.getRuntimeO;

Long valuesD =new Long[200];

System. out. print In ("Amount of free memory is" +
r.freeMemoryO);

r.gcO;

System.out.printin("Amount of free memory after garbage
collection is " + r.freeMemoryO);
for (a=I0000.1=0;i<200;a++.i++)

{
values[i] =new Long(a);
}
System.out.println(" Amount of free memory after creating the array
"+ r.freeMemoryO);
for (i=0;1<200;i++)
{
values[i] =null;
}
System.out.println(" Arnount of free memory after garbage collection is
"+ r.freeMemoryO);

}

Chung ta khai mot mang gdm 200 phén ti, trong d6 kiéu dir liéu 1a kiéu Long.
Trude khi mang duoc tao ra, chiing ta phai xac dinh o s luong bd nhé trong, va hién thi
no6. Roi thi ching ta vién dan phuong thirc ge() cua thé nghiém Runtime (thot gian thyc
thi) hién thoi. Piéu nay c6 thé hoic khong thé thuc thi garbage collection. Roi thi chung
ta tao ra mang, va dang ky gia tri cho cac phan tir cia mang. Piéu nay s& giam bot s6
luong bo nhd tréng. PE 1am cac mang phan tir thich hop cho garbage collection, ching ta
dat chung réng. Cudi cung, ching ta sir dung phuong thirc gc() dé vién d?m garbage
collection lan nira.

Két qua xudt ra man hinh cta chuong trinh trén nhu sau:
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EzwCouprses Cope—java~HNodulel »java GCDamo

fAmount of Fres memorey iz 1839112

fimount of Free memory after garbage collection is 1924984
fimount of free memory aftor craating array iz 1921368
Hmount of Fres memory after gavbage colleccion is 1920944

e
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Hinh 8.10 Garbage collection

Tong két

>

Mot luéng 12 don vi nho nhét cia doan ma thuc thi dugc ma mét tac vu riéng
biét.
Pa tuyén giir cho thoi gian rdi 1a nhé nhit. Piéu nay cho phép ban viét cac
chuong trinh c6 kha nang stir dung t6i da CPU.
Ludng bt dau thyc thi sau khi phwong thirc start() duoc goi
Lap trinh vién, may 4o Java, hodc hé diéu hanh bao dam rang CPU duoc chia
s¢é gitra cac ludng.
C6 hai loai ludng trong mdt chuong trinh Java:

o Ludng nguoi ding

o Ludng hiém.
Mot nhom ludng 14 mot 16p ma nam bat mot nhoém cac ludng.
Pdng bd cho phép chi mot ludng tham nhap mot tai nguyén duogc chia sé tai
mot thoi diém.
Pé tranh kiém soat vong, Java bao gom mdt thiét ké tot trong tién trinh k¥

thuat truyén thong str dung cac phuong thirc “wait()” (doi), “notify()” (thong
bao) va “notifyAll()” (thong bao hét).

Mot “bé tat” xay ra khi hai ludng c6 mot phu thudc xoay vong trén mot phan
cua cac doi tuong dong bo

Garbage collection 1a mot tién trinh nhd d6 bo nhd duge dinh vi dé cac ddi
tugng ma khong sir dung trong thoi gian dai, ¢6 thé cai tao hodc lam ranh bd
nhé.

Kiém tra lai sy hiéu biét ciia ban

1. Mot tng dung c6 thé chira dung nhiéu ludng Puang/Sai

2. Céc ludng con duoc tao ra tir ludng chinh Diing/Sai

M&i ludng trong mot chuong trinh Java duoc ding ky mot quyén vu tién ma may
do Java c6 the thay doi. Dung/Sai
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4. Phuong thtic c6 thé tam thoi ngimg viée thuc thi ludng

Mac dinh, mot luéng c6 mot quyén uu tién mot héng sb cua

6. ludng duoc ding cho cac ludng “nén”, cung cip duch vu cho ludng
khac.

7. Trong ludng dong bd, mot 1a mot dbi twong ma duoc sir dung nhu 1a

mot khoa riéng biét 1an nhau.

8. thuong thyuc thi bdi mot vong 1dp ma dugc st dung dé 1ap lai viéce
kiém tra mot sO diéu kién.

Bai tap:
1. Viét mot chuong trinh ma hién thi mot sy dém 1ui timg gidy cho dén khong, nhu
hinh sau:
E"E,%Applet Yiewer: CountD - |I:I|£|
Applet

CountDown Dema 299

Applet started.

Ban dau, sé 300 s& dugc hién thi. Gia tri s& duge giam dan cho dén 1 dén khi
ngoai gia tri 0. Gia tri s€ duoc tra lai 300 mot 1an nita gidm dén trd thanh 0.
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2. Viét mot chwong trinh ma hién thi nhu hinh dudi day:

Tao 3 ludng va mot ludng chinh trong “main”. Thyc thi mdi ludng nhu mot
chuong trinh thuc thi. Khi chuong trinh két thtc, cac cau 1énh thoat cho moi luong sé
duogc hién thi. Str dung k¥ thuat nam bat 161.
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