Pong bd tién trinh
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NOi dung

m Nhu cau thdng tin gitra cac tién trinh
m Tranh doat diéu khién va mién gang
m C4c giai phap doéng bd
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Nhu cau thong tin gitra cac tién trinh

rong hé thong, cac tién trinh cd nhu cau
lién lac v&i nhau dé:

m Chia sé théng tin
= Phdi hop thwe hién céng viéc
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Muc tiéu dong bd
= Dam bao ddc quyén truy xuat

= Dam bao co ché phdi hop gilra cac tién
trinh.
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Bai toan 1
Hai tién trinh P, va P, cung truy xuat di liéu
chung la mét tai khoan ngan hang:

If (So_du > Tien_rut)

So du=So du-Tien_rut
else

Access denied!
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Bai toan 1

m P1
m P2

if (So_du > Tien_rut)

—

if (So du > Tien rut)
So du = So du -
Tlen rut

—

So du=So du-Tien_rut
else

else

Access denied! Access denied!
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Bai toan 2
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Spooler
directory
abc out =4
prog. c
prog. n
in=>7
el
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Bai toan 2
m Process A . i
Next_free_slot=7 m FTOCESS
—p
Next free slot = 7/
ilo | t file i lot7
Put file in slot7 QL fti_c 1n slo
Wait the print job
—p

Wait for the print
job (for ever!!!)
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‘ Tranh doat dieu khiéen
(race condition)

Thread a:
while(i < 10)

Thread b:
while(i > -10)
i=i-1;
print "B wonl”;

| =i +]1;
print "A wonl";
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Mien gang

m Race condition (twong tranh): nhiéu tién
trinh cung thwe thi ma két qua phu thudc
vao thr tw thwe thi clia cac tién trinh.

= Mién gang (critical section): doan chuwong
trinh c6 kha nang gay ra 16i truy xuat doi
vOi tai nguyén chung.
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Nguyén tac

1. Tai 1thoi diém chi cé 1 tién trinh trong mién gang.

2. Khéng c6 rang bubc vé toc do cua céc tién trinh va so
lrong bo xw ly trong hé thong

3. MGt tién trinh tam dirng bén ngoai mién gdng khéng
duwoc ngan can cac tién trinh khac vao mién gang.

4. Khgng c6 tién trinh nao phai cho v6 han dé duoc vao
mién gang.
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Cac giai phap dong bod
= Nhém giai phap “busy and waiting”
0 Gidi phap phan mém
0 Gidi phap phan cirng
m Nhoém giai phap “Sleep and Wakeup”
1 Semaphore

1 Monitor
1 Trao déi ban tin
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Giai phap “busy and waiting”-
Thwc hién bang phan mém

= Dung c& hiéu (bién lock)

while (TRUE) {

while (lock == 1); // wait
lock = 1;
critical-section ();

lock = 0O;
Noncritical-section ();

}

Nhan xét: co thé vi pham diéu kién 1
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Giai phap “busy and waiting”-
Thwc hién bang phan mém
m Kiém tra luan phién

Tién trinh A:

while (TRUE) { Tién trinh B:

while (turn '=0); // walit while (TRUE) {
critical-section (); while (turn 1= 1); // wait
turn = 1; | critical-section ();
Noncritical-section (); turn = 0;

} Noncritical-section ();

¥

Nhan xét: Cé thé vi pham diéu kién 3!
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Giai phap “busy and waiting”-
Thwc hién bang phan mém

m Giai phap Peterson:
Int turn;
Int interest[2] = {FALSE, FALSE},
while (TRUE) {
intj = 1-i;
interest[i]= TRUE;
turn = j;
while (turn == j && interest[j]==TRUE);
critical-section ();
interest[i] = FALSE;
Noncritical-section ();

}

PTIT, 2012 Operating systems
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Giai phap “busy and waiting”-
Thwc hién bang phan cwng
= Giai phap cam ngat:

Cho phép tién trinh cam tat ca céac ngat, ké
ca ngat dong ho, trwdc khi vao mién gang,
va phuc hoi ngat khi ra khoi mién gang.
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Giai phap “busy and waiting”-
Thwc hién bang phan cwng
m Lénh Test-and-Set Lock (TSL)

Int Test-and-Set Lock(int target) {
Int tmp = target;
target = 1;
return tmp;

}
while (1) {
while (Test-and-Set Lock(lock));
critical-section ();
lock = O
Noncritical-section ();

}
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Giai phap “sleep and wakeup”

m Chuyén tién trinh chwa da diéu kién vao
mién gang sang trang thai blocked (sleep)
dé khéi chiém dung CPU.

= Mot tién trinh ra khdi mién gang sé
“wakeup” tién trinh dang khoéa dé tiép tuc
vao mién gang.

m Sleep va wakeup la cac thao tac don
(khdng thé bi ngat & gidra)
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Giai phap “sleep and wakeup”

int busy; // 1 néu mién gang dang bj chiem, ngwoc lai 1a 0
int blocked; // dém sO lwong tién trinh dang bi khda

while (1) { Tinh hudng:
if (busy){ A vao mién g3
- gang
blocked = blocked + 1; ‘ L
sleep(); -B vao sau nén phai “ngu
-B chwa “ng0” thi CPU chuyén
else busy = 1, cho A.
critical-section (); A ra khoi midn gang va “danh
!:%Ejbsly :kOa . thirc” B
If(blocke A A
wakeup(process): han th hieu danh thire.
blocked = blocked - 1; ' '
} -B khéng bao gi¢ dwgc vao
. . i A A |
Noncritical-section (); mien gang
i B
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Giai phap “sleep and wakeup”

m TOn tai: Tién trinh van c6 thé bj chan khéng cho
vao mién gang do:
0 Thao tac kiém tra diéu kién va thao tac sleep co thé
bi ngat.
0 Tin hiéu wakeup co thé bj “that lac”
= Giai phap:
00 Dung semaphore
0 Dung monitor
0 Dung message

PTIT, 2012 Operating systems 20



" =B

Semaphore

m Semaphore: La mét cau truc dac biét véi cac
thudc tinh:
01 Mot s6 nguyén dwong e ,
O &/Ih(f),t hang doi f lwu danh sach cac tién trinh dang bi
Ooa
1 Hai thao tac dwoc dinh nghia trén semaphore
Down(s): giam gia tri e di 1. Néu e = 0 thi
tlep tuc xt ly. Nguwoc lai, néu e < 0, tién trinh
phéi cho:.

Up(s): tdng qié tri cta e Ién 1. Néu co tién
trinh dang cho thi chon mét tién trinh dé danh
thure.
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Semaphore

Semaphore Efs) f(s)

Yéu cau ctia semaphore: Khi tién trinh dang xi ly Semaphore thi
khéng duwoc ngat!!ll (Gibng nhw giai phap phan cteng)
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Hai thao tac cua semaphore

Down(s):
e=e-1 Up(s):
ife<0{ e=e+1;

status(P)= blocked, if (e) <0

enter(P,f(s)); exit(Q,f(s));
} status (Q) = ready;

enter(Q,ready-list);
y
B
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Sw dung semaphore
m Giai quyét diéu kién 1 cia mién gang:
Co n tién trinh dung chung mét semaphore dé dong bd,
semaphore dwoc khoi tao = 1.

while (TRUE) {

Down (S) Tién trinh dau tién vao duoc
critical-section () : mién gang (duworc truy xuét tai
’ nguyén).
Up(s) Céc tién trinh sau phai ché vi
Noncritical-section (); &(s)<0.
B
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Sw dung semaphore

Dung chung 1 semaphore v&i gia ri

P1:
while (TRUE) { P2:
job1(); while (TRUE) {
Up(s); //danh thirc P2 Down(s); // chc P1
1 \ job2();

Ngir cdnh dong bé: ¢ hai tién trinh tuong tranh, va tien
trinh nay phai cho tién trinh kia két thac thi moi xwe ly duorc.
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Van dé khi str dung semaphore

while (TRUE) {

Down(s)
critical-section ();
Noncritical-section ();

}

Ngudi Idp trinh quén goi Up(s), hdu qua la tir dé vé sau
khoéng co tién trinh nao vao dwoc mién gang!
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Monitor

Monitor 1a mét cau tric véi cac thudc tinh:

m C4c bién diéu kién (c), hang doi chira céac
tién trinh bi khoa f(c) va hai thao tac kem
theo la Wait va Signal:

0 Wait(c): chuyén trang thai tién trinh goi sang blocked |
va dat tién trinh nay vao hang doi cla c.

1 Signal(c): néu cd mét tién trinh dang bi khéa trong
hang doi cla c, tai kich hoat tién trinh dé, va tién trinh
goi sé r&i khoi monitor.
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Monitor

Hing dai vavo monitor

i 1a¢u chung

b — Pl

‘rocvedoare N

-
L |
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Thao tac Wait va Signal

Wait(c){
status(P)= blocked;
enter(P,f(c));

}

Signal(c){
If (f(c) '= NULL){ ,
exit(Q,f(c)); //Q la tién trinh cho trén ¢
status-Q = ready;
enter(Q,ready-list);

}
}
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Cai dat monitor

monitor <tén monitor > {
<cac bién chung>
<cac bién diéu kién c>;
//[Danh sach cac thu tuc
Action-1(){}

“;Alxction-n(){}
}

Monitor dung dé diéu khién truy xuat déc quyen doi Vvoi tai
nguyén. Moi tai nguyén co mot monitor riéng va tién trinh
truy xuét théng qua monitor do6
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Tien trinh str dung monitor

while (TRUE) {

Noncritical-section ();
<monitor>.Action-i; //mién gang
Noncritical-section ();

}

Nhan xét: - Thao tac trén monitor do trinh bién dich
thure hién -> giam sai Sot.
-Trinh bién dich phai ho tro monitor
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Bai téan triet gia an toi
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Xay dwng monitor

monitor philosopher{
enum (thinking, hungry, eating} state[5];
condition self[5];
void nit();
void test(int 1),
void pickup( int I);
void putdown (int 1);
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Khéi tao monitor
m Tat ca cac triét gia dang suy nght...
void init (){
for(int I=0; 1 < 5; I++)
state[i] = thinking;
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Kiém tra dieu kién trwwdc khi an

= Néu TGi dang doi va ca hai TG bén canh déu
khong an thi TGi an.

void test (int 1) {
If ((state[i] == hungry) && state[(i + 4)%5] !=
eating) && state[(i + 1)%5] != eating)
self[i].signal(); //Danh thirc TGI
state[i] = eating;

}
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Lay mot chiéc nia

void pickup(int 1) {
state[i] = hungry;
test(l);
If (state[i] '= eating)
self[il.wait(); //TGi che dén lwot minh
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Tra mét chiéc nia

void putdown(int i1){
state[i] = thinking;
test((i + 4) % 5);
test((i + 1) % 5);
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Cai dat tien trinh
Philosophers pp;
Tién trinh i:
while(1) {
Noncritical-section();
pp.pickup(i);
eat();
pp.putdown(i);
Noncritical-section();

PTIT, 2012 Operating systems
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Mot so bai tap dong bd héa
Mot bién X dwoc chia sé béi hai tién trinh cung
thwe hién doan code sau :
do
X=X+1;
if (X == 20)
X =0;
while ( TRUE );

Bat dau VO g|a tri X = 0, chrng té rang giatri X co
thé vwot qua 20. Dung semaphore dé bao dam
X khong vwot qua 20 ?
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Mot so bai tap dong bd héa
Xét hai tién trinh:
P1{Al; A2} va P2 {B1; B2}

Dung semaphore dé déng bd sao cho ca A1
va B1 déu hoan tat trwée khi A2 hay B2
bat dau
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Mot so bai tap dong bd héa

P1l: w=x1%*x2

P2:v=x3*x4 DUing

P3:y =V *x5 Semaphore
T dé dong bd

P4:z=v * X6 cac tidn

P5:y=w*y trinh bén dé

P6 7 =W * 7 két qUé bai
' toan dwoc

Prians=y+z chinh xac
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Bai tap 1
Xét gidi phap dong bd hoa sau :
while (TRUE) {
intj = 1-i;
flag[i]l= TRUE; turn =1,
while (turn == && flag[j]==TRUE);
critical-section ();
flag[i] = FALSE;
Noncritical-section ();

}
Pay co phai la mét gidi phap bado ddm dwoc doc quyén truy
xuat khéng ?
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Bai tap 2
Gia str mot may tinh khong co 1énh TSL, nhwng co lénh

Swap co6 kha nang hoan dbi ndi dung cla hai tir nhé chi
bang mdt thao tac khéng thé phan chia :

void Swap(int a, int b){
Int temp;
temp = a;
a=>b;
b = temp;
}

S dung I&nh nay co thé td chirc truy xuat ddéc quyén
khong ?
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Bai tap 3

= Néu thuat todn Petterson khong dung bién
turn thi c6 dam bao 4 diéu kién mién gang
khong?

PTIT, 2012 Operating systems 44



-
Bai tap 4
Xét hai tién trinh sau :
process A
{ while (TRUE)
na=na +1;
}
process B
{ while (TRUE)
nb =nb +1;
}

Pong bd hoa x& ly cta hai tién trinh trén, st dung hai semaphore tong
quat, sao cho fai bat ky thdi diém nao cling ¢6 nb < na <= nb +10
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Bai tap 5

m Xét 2 tién trinh P1 va P2:
1P1 {A1, A2)
O0P2 {B1, B2}

m Yéu cau: A1 va B1 phai hoan tat trwde khi
A2 hay B2 bat dau!
Dung semaphore dé thuc hién
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Bai tap 6
do{
X=X+1;
if (X == 20)
X =0;
while(1);
Dung semaphore dé& ddm bao X <= 20.

Cha y: chwong trinh nay dwoc thue hién boi
2 tién trinh cung luc
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