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Chuong 6 v

Lap trinh da luong

(Multi-Thread Programming)
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a Gidi thiéu vé ludng (thread)
O CAch tao ludng trong Java
0 Pong bo hda ludng
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GiGi thiéu -

0 MOt ludng (thread) la gi?
Q MOt “dong diéu khi€n " trong chuong trinh
d Céac chuong trinh thuong chi c6 mot dong diéu khién.
Q V@i cac lubng, ban cé thé cé nhiéu dong diéu khién thuc
hién cung ldc trong chuong trinh
Q0 Vi du: Xem xét bd xtr ly tu co ban
d Ban soan thao van ban va nhan nat luu trlr
O N6 c6 thé mat mot luong thai gian dang ké dé luu dir liéu
ma&i trén dia, tat cad diéu nay duoc thuc hién véi mot Iuong

tach biét dudi nén (background) o

a0 Khong cé cac ludng, Ung dung sé bi treo trong khi baij* 2
dang luu file va khéng dap Ung cho dén khi thao tacJIH
hoan thanh \"!"3‘
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Luodng Java -

A Khi chuong trinh Java thuc thi ham main() tdc la tao

ra mOt luobng (lubng main). Trong lubng main:

0 C6 thé tao céac ludng con.

3 Chuong trinh phai ddm bao main la ludng két thic cudi

cung.

a Khi lubng main ngung thuc thi, chuong trinh sé két thic
A Ludng co thé duoc tao ra bang 2 céch:

A Tao I6p dan xuat tur I6p Thread

d Tao I6p hién thuc giao ti€p Runnable.
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Tao ludng ’

Q Trong Java c6 san I6p Thread. BE tao mot ludbng méi
ta cO thé tao mot I1Gp thira ké (extends) |6p Thread va
ghi deé phuaong thuc run()

JVidu:
public class MyThread extends Thread
d
private String data;
pubhlic MyThread(2tring data) |
this.data = data;

}

public woid runi) |
Svstem.out.println(™I am & thread!™):
aystem.out.println("The data is @ " + data);
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Chay ludng v

A Tao ra mot thé hién cula I6p Thread (hoac dan xuat
cua nd) va goi phuong thuc start()

pubblic class ExampleThread

{
public static wvold mwain(String[] args) |
Thread myThread = new MyThread( "my data™) :;
myThread.start ()
ovstem.out.println(™I asm the main thread™) :

}

dJ Khi goi myThread. start() moOt lubng mdéi tao ra v, chay
phuong thic run() cua myThread. L:.L.* :

- —

O myThread.start() trd vé gan nhu ngay lap tuiec. J AVA
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0 Bai 1. Tao 2 ludng: ludng 1 hién thj cac so6 chan,
lubng 2 hién thi cac so 1é.

a Bai 2. Tao 2 lubng: ludng 1 hién thj cac s6 nguyén to,
lubng 2 hién thi cac s6 hoan thién.
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Giao tiép Runnable

0 Ngoai tao ludng bang céch thtra ké tir I6p Thread,
cling c6 moOt cach khac dé tao lubng trong Java.

A Ban co thé tao lubng bang cach tao I6p mai hién
thuc giao tiép Runnable va dinh nghta phuong thuc:
d public abstract void run()

A Piéu nay dac biét h(tu ich néu ban mudn dé tao ra
mot doi tuong Thread nhung mudn s dung mot 16p
co sO khac Thread.
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= lass MyThreadBFbl extends JFrame implements FEunnable
{

private String datar

pubblic MyThreadPFbhl (2tring data)
this.data = data:

public woid runi) |
Svstem.out.println(”Il am a thread™):
ovstem.out.println("The data iz @ " + data) !

JAVA
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Giao tiép Runnable

Q P& tao ra mot lubng madi tir mot ddi tuong hién thuc
giao tiép Runnable, ban phai khdi tao mot doi tuong
Thread mdi véi doi tuong Runnable nhu dich cdia né

pubhlic class HyThreadstart
{

public static vold main(string[] args) |
MyThreadFhl thrbl = new MyThreadBEhl ("my data™) :

Thread myThread = new Threadithrhl) ;
myThread. start ()

Syvstem.out.println ("I am the main thread!™) :
¥

i

A Khi goi start() trén doi tugng Iuong sé tao ra moL o
udng maéi va phuong thic run() cda doi tuong <=
Runnable sé dugc thuc hién. JA\M
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Vong doi cua mot luéng

YYyYYy

sleep( )
‘ new Thread | suspend( ) | blocked |

waill)

start() o lEsumel) |
o "'\ runnable L

notify(
‘ R | < stopl)
e Lifecycle of a thread
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Piéu phdi luéng

Q JVM chon ludng dé€ chay theo “gidi thuat quyén uu
tién co dinh”

A Moi ludng c6 mot quyén uu tién trong khoang pham
vi Thread.MIN_PRIORITY va
Thread. MAX_PRIORITY.

0 Theo mac dinh mot lubng duogc khdi tao vdi cling
quyén uu tién véi ludng tao ra no.

0 Ban co thé thay doi quyén uu tién st dung phuaong

thic setPriority() cualdp Thread. s

N A

g S
p—

”
e

JAVA
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Piéu phdi luéng

A Cac lubng vdi quyén uu tién cao cé mot co hoi nhan
thoi gian s&r dung CPU d€é hoan thanh trudc céac
lubng v&i quyén uu tién thap hon.

a0 JVM s dung gidi thuat khong déc quyén. Vi thé, néu
moOt lubng quyén uu tién thap dang dugc chay, lubng
quyén c6 quyén uu tién cao hon cé thé gianh quyén
st dung CPU cua né.

a0 Néu céac ludng cb cuing quyén uu tién dang cho doi
dé thuc hién, mot luong tay y sé duogc lua chon., -

J 4
'.I'-\. '._rl": rl'
s

=

JAVA
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Piéu phoi ludong

A Khi mot lubng gianh quyén st dung CPU, n6 sé thuc
hién cho dén khi mot su kién sau xuat hién:
3 Phuong thie run() két thac
d MOt lubng quyén uu tién cao hon
d N6 goi phuong thuc sleep() hay yield() — nhuong bb

A Khi goi yield(), ludbng dua cho cac lubng khac véi cung
quyén uu tién co hdi st dung CPU. Néu khong c6
lubng nao khac cling quyén uu tién ton tai, ludng tiép
tuc thuc hién _

A Khi goi sleep(), lubng ngu trong mot s6 mili- glay»gac

dinh, trong thai gian dé bat ky ludng nao khac céthé
st dung CPU. JAVA
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MOt sO phuong thic khac

J Phuong thuece join()

A Khi mot lubng (A) goi phuong thic join() clia mot lubng
nao do (B), ludng hién hanh (A) sé bj khéa chd (blocked)
cho dén khi lubng do két thic (B).

JVidu:

public clazs MyThreadsitart
!
public static vold main(>tring[] args) |

Thread thrd = new MyThread|"my data™) ;
thrd.start () :
Svstem.out.printlni™I am the main thread! ™) ;
thrd. joini) ;
Svstem.out.printlni("The 'thrd' finished!™):
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MOt sO phuong thic khac

J Phuong thuc interrupt()
0 Pat trang thai ludng ngat (khdng ngling han luéng).
d Phuong thuece interrupted()
4 Phucmg th(rc nay tra lai mot gia tri boolean cho biét trang
thai ngat quang cua luong hién thai.
H Phuang thirc nay cling dat lai trang thai cta ludng hién
thoi thanh khéng ngat.
A Két hgp sUr dung hai phuong thic nay co6 thé dugc
dung lam phuong phap yéu cau mot luéng nhu’dng
bO, ngu hodc két thic chinh né. 7L

u...a.‘ e .*l

JAVA
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Su dong bo hoa

d Truong hop nhiéu ludng cling truy cap trén cac tai
nguyén dong thai.
d Poc/ghi trén cung mot file
Q Sira d6i cung mot doi tuong/bién
...

A Trong nhiing truong hop nay, ban phai can than phoi
hop cac thao tac nay nhu thé nao dé céac tai nguyén
két thiic trong mot trang thai an toan.

A Java c6 san co ché cho su phoi hgp nay > dong bo
hoa ludng.
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Bal toan Producer/Consumer

a Co6 hai ludng, mot sdn xuat va mot tiéu thu ca hai truy
cap cung mot déi tuogng CubbyHole (ché am ap).

d CubbyHole l1a mot doi tugng don gidn luu gilr mot gia
tri don nhu ndi dung cua no.

Q Ludng sdn xuat phat sinh ngau nhién céc gia tri va
cat gilr ching trong doi tuong CubbyHole

d Lubng tiéu thu lay céac gia tri nay khi chiing dugc sinh
ra béi ludng san xuat.
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Lép CubbyHole v

public class CubbhvyHole

d
private 1nt contents = 0;

public int get ()] |
return cohtents:

I
public wvold put(int wvalue)] |
contents = walue;
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Luodng san xuat (Producer)

public class Producer extends Thread
{
private CubbvyvHole cubbvyvhole;
private int who;
public Producer (CubbyHole o, int who)l |
cubbvhole = ©;
thi=s.who = who:;
¥
public woid runi() |
for (int 1 = 0; 1 < 10; i+4++) |
cubbvhole.put (| i)

try o
sleep((int) (Math.random() * 100)) ; 7 }
r catch (InterruptedException ) { 1} ot
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Luong tiéu thu (Customer)

pubblic class Consumer extends Thread
d
private CubbvHole cubbvhole:
priwvate 1int who:
public Consumer (CubbhvyvHole o, int who) |
cublbvhole = o

thiz.who = who:
i
pubblic wvold runi) |
int walue = [;

for (int i = 0O; 1 < 10; i++) |
walue = cubbvhole.get ()
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Bai toan Producer/Customer

¥ BE

El consale 72 = 8
<terminated > HelloWorld [Java Application]

X % | G o8& o=

=_j;:“‘ Far o

||

Prnducer put:
ConsSumer oget:
Consumer get:
Producer put:
Consumer Jget:
Consumer oget:
Consumer get:
Producer put:
ConsSumer oget:
Consumer get:
Producer put:
Producer put:
Consumer oget:
Producer put:
Consumer get:
Producer put:
Producer put:
Consumer get:
Producer put:
Producer put:
Main thread stop!
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El consale 22 = B
<terminated > HelloWWarld [Java Application -

ﬁ Jﬁ H ._.; @ o=
=_,;§- L='1f o

Producer put:
Consumer get:
Producer put:
Froducer put:
Consumer get:
FProducer put:
Consumer Jget:
Consumer Jget:
Froducer put:
Consumer get:
Consumer get:
Producer put:
Froducer put:
Consumer get:
Consumer Jget:
Froducer put:
Consumer Jget:
Froducer put:
Consumer get:
Producer put: 9

Main thread stop!
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Cac van deé Producer/Customer

A Khi lubng san xuat sinh ra moét gia tri, né cat gitr n6
vao CubbyHole va sau d6 ludng tiéu thu chi phai lay
n6é mot va chi mot lan.

d Phu thudc vao cac lubng duoc diéu phoi nhu thé nao
3 Chang han lubng san xuat c6 thé sinh ra hai gia tri truGe
khi tiéu thu cé thé 1ay mot.
O Ludng tiéu thu cé thé 1ay cung gia tri hai lan trudc day san
xuat c6 duagc sinh ra gia tri tiép theo.
a0 Néu lubng san xuat va tiéu thu truy cap CubbyHole
cung luc, chang da co thé sinh ra mot trang thal -maiu

e e q..

thuan hay thi€u mot gia tri duoc san xuat. =
JAVA
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Giai phap dong bo héa

a Xay dung doi tuong véi cac phuong thic dong bo
héa voi tu khéa synchronized

J Vi du:

public claszs CubbvyHole

i
private 1nt contents;
private khoolean availakhle = false:
public synchronized int get(int who) |

}
public synchronized wvoid put (int who, int walue)

}
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Giai phap dong bo hoa

A Khi mo6t ludng goi thuc hién mot phuong thidrc déng
n0 hdéa ciia mot doi tuong, nd sé khoa doi tuong do.
A Khi do, cac phuong thirc dong bo hoa duoc goi b
uodng khac trén doi tuong do sé khéng dugc thuc
nién cho dén khi doi tuong duoc maé khoa.
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Giai phap dong bo hoa

d Cac phuong thic dong bo héa ngan chan lubng san
xuat va ludng tiéu thu stra d6i CubbyHole cting lic.

A Tuy nhién, ching ta van con can phoi hap céac lubng
san xuat va tiéu thu sao cho ching khong sinh ra hay
tiéu thu khong ding thr tu.

a0 Céac phuong thirc wait() va notifyAll() duoc st dung
dé thoa khda trén mot doi tugng va thong béao cac
lubng dang dgi cac chiing co6 thé co lai diéu khién.

|'r- .
o %
"I.‘_ .rl‘, r'.
%l
|l_..i.il .i"_-'.*l
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[AVA
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Giai phap dong bo hoa

public syvnchronized int get()] |
while [(available == false] |

tLry o
dfwait for Producer to put walue

wait (]
¢ catch [(InterruptedEXception ] { 1}

}

avallabhle = false;
frnotify Producer that waluse has bheen retriewved

notifylill (]
return contents:
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Giai phap dong bo hoa

public synchronized wold put(int wvalue) |

while [(awvallabhle == true) |
try o
fAwait for Consumer to get walue
wait (] ;

¢ catch [(InterruptedException e) {1 1}
h
contents = wvalue;
avallakhle = true;

dinotify Conswmer that waluse has heen set
notifyalli():

JAVA
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Giai phap dong bo h

V4

oa

T T

El consale 22 = B
<terminated > HelloWorld [Java Application

. : - O
ﬁ Jﬁ B ._.; @ ==
=_,;§- L='1f o

Producer put:
Consumer get:
Producer put:
Consumer get:
Froducer put:
Consumer Jget:
Froducer put:
Consumer Jget:
Froducer put:
Consumer get:
Producer put:
Consumer get:
Froducer put:
Consumer get:
FProducer put:
Consumer Jget:
Froducer put:
Consumer Jget:
Producer put:
Consumer get: 9

Main thread stop!

L T T ' (e T (Y B 1y Y = S T A L |

T s flekE

T T

El consale 22 = B
<terminated > HelloWWarld [Java Application -

ﬁ Jﬁ H ._.; @ o=
=_,;§- L='1f o

Prnducer put: =27
Consumer get: 97
Producer put: 38
Consumer get: 35
FProducer put: 35
Consumer get: 35
Froducer put: 7

Consumer Jget: 7

Froducer put: 40
Consumer get: 40
Producer put: 4

Consumer get: 4

FProducer put: 59
Consumer get: 59
FProducer put: 8o
Consumer get: 86
Froducer put: oS
Consumer get: oS
Producer put: 33
Consumer get: 33
Main thread stop!
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Thanks for listenning!!!
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