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Chuong 3

TUONG TRANH GIUA CAC PROCESS

3.1 Gidi thiéu vé tuong tranh

3.2 Loai trir tuong ho gitra cac doan code CS

3.3 Cac phuong phap dung cho chu dong (busy waiting)
3.4 Bong bo cac process : Bai toan San xuat-Tiéu ding
3.5 Cac phuong phap dung chd thu dong (sleep-wakeup)
3.6 Céc bai toan IPC kinh dién va giai quyét

Tai liéu tham khao : chuong 2, sach "Modern Operating Systems",
Andrew S. Tanenbaum: , 2nd ed, Prentice Hall
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3.1 Gi6i thiéu vé tuong tranh

o Trong hé da chuong, thudng cé nhiéu process chay song hanh,
nhung moi process c6 khong gian lam viéc doc lap, khong ai co
thé truy xuét truc tiép khéng gian lam viéc cla process khac => rat
t6t cho viéc bao vé chung lan nhau nhat la khi cac process nay la
nhing chuong trinh doc lap.

Néu 2 hay nhiéu process can giao tiép nhau dé déng bod hay dé
trao déi dir liéu, ta can cung cdp co ché cho chung. C6 2 co ché
giao ti€p chinh gilta cac process : truy xuat bé nhé dung chung va
gdi/nhan théng bao.

Truy xuét bé nhé chung la 1 trong nhiéu hoat dong tuong tranh
gilta cac process. Van dé tuong tranh trén 1 tai nguyén ding
chung la van dé 16n can phai giai quyét triét dé vi néu nhiéu
process truy xudt dong thoi vao 1 tai nguyén dung chung ma
khéng co su kiém soat thi dé xay ra 16i lam hu hong tai nguyén
(diéu kién Race)
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Gioi thiéu vé tuong tranh

o Phan tich ky code clia chuong trinh, ta nhan thay chung la
danh séach lién ti€p clia 2 loai doan code :

o doan code truy xudt cac bién cuc bé cla chuong trinh. Boan
code nay thuong dai va xuét hién nhiéu. May man la chung ta
khéng can quan tam va kiém soat doan code nay.

o Poan code truy xudt tai nguyén dung chung va co thé tranh
chap voi process khac. Bay la doan code, méac du it xuat hién
va thuong rat ngan, nhung dé gay 16i trén tai nguyén nén ta
goi no la 'critical session‘ (viét tat la CS), chung ta can kiém
soat can than doan code CS nay.
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Gioi thiéu vé tuong tranh

doan Iénh truy

doan Iénh truy st bo
Xuat cuc bo

xuat cuc ho

critical session 1 critical session 2

doan Iénh truy

doan lénh truy st i
Xuat cuc ho

xuat cuc ho

critical session 2 critical session 1

doan Iénh truy

doan Iénh truy st bo
xuat cuc ho

Xuat cuc ho
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Gioi thiéu vé tuong tranh

Thi du 2 ung dung truy xuét tai khoan A déng thoi :

1. hién thj giao dién & cho 1. hién thj giao dién & cho
nguodi dung ra [énh nguoi dung ra lénh
2. Ngudi dung ra lénh nap 2. Nguoi dung ra Iénh rut tién
vao tai khoan A sé tién tir tai khoan A 500USD —
700USD — xttly : X 2 Xy
21a Doc tai khoan A vao Tai l;f:oan hE— 21b Doc tai khoan A vao)
bd nho, bd nho,
22a Iﬁlng gid tri tgi A 22b Giam gia tri tai
oantrongbénhd | | ) — 1 khoan trong bd nhé
lén 700USD. Ving CS G 500USD.
23a Ghi lai gia tri méi. ) 23b Ghi lai gia tri m6i. /
3. Quay vé budc 1 3. Quay vé budc 1

Néu tai khoan A la 1000USD va HPH diéu khién chay 2 process P1 va P2
theo thit ty 21a—»22a—>21b—22b—23b—23a thi két qua tai khoan A sé la
1700USD (gié tri dung la 1200USD).
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3.2 Loai trir tuong hoé gitra cac doan CS

- Dé kiém soat viéc truy xudt tai nguyén déng thaoi gitra nhiéu process, ta
khéng cho phép hon 1 ving CS cla céac process do cung truy xuat tai
nguyén xac dinh tai tung thoi diém. Phuong phap nay duoc goi la loai
trir tuong ho giia cac doan CS (Mutual Exclusion).

C6 nhiéu phuong phap loai trir tuong hd cu thé khac nhau va duoc chia
lam 2 nhém chinh : nhém cac phuong phap diung cho chu déng (busy
waiting) va nhém cac phuong phap dung cho thu dong (sleep/wakeup).

« Tinh than cda nhém phuong phap ding cho chi dong la khi 1 process

can thuc hién doan code CS tuong tranh voi process khac thi n6 phai
dung cho dén khi process khac chay xong doan code CS nay, trong
qua trinh dung chd, n6 van chiém CPU lién tuc dé do diéu kién chay
ti€p lién tuc (nhung khong thanh céng).
Tinh than clia nhom phuong phap sleep/wakeup la khi phai ding cho
process khac, no xin ngl (tra CPU) va ndm bét dong. Khi process khac
thuc hién xong ving CS, hé théng sé danh thuc process ngi dé bat dau
thuc hién doan 1énh CS...
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Loai trir tuong hé gitra cac doan CS

MGi lan mudén vao vung —
CS, ta phai goi ham 1T
In_Control() dé kiém soat
viéc thi hanh vung CS, khi
hoan thanh vung CS, ta In_Control();

phai goi ham \ o
Out_Control() dé théng B Ving CS truy xuat tai

bao cho cac process khac nguyén dung chung
dang cho dé chung kiém Out_Control();
tra lai viéc di vao. .
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3.3 Cac phuong phap cho chu dong

1. Phuong phap dua trén Interrupt

= Tinh chat co ban ctia CPU la sau khi thi hanh 1 I1énh may, n6 sé
tu dong thi hanh lénh may ké tiép,... ma khong dé y bat ky thi gi
bén ngoai.

= Tuy nhién, néu chi vay, CPU sé& khong bao gio dap ung kip thoi
1 sy kién nao dé xay ra trong qua trinh thi hanh chuong trinh cta
CPU. Do dé, nguoi ta phai tao thém 1 chan nhap cé tén la IRQ.
Mot thiét bi nao d6 néu muén yéu cau CPU x( ly dum cong viéc
nao thi hay tao tin hiéu (ngat) goéi vé CPU trén chan IRQ. Binh
thuong, méi khi CPU thédy c6 tin hiéu trén chan IRQ, né sé dung
tam thoi chuong trinh dang chay hién hanh, chay doan Iénh qui
dinh trudc (trinh phuc vu ngat) dé xu ly cong viéc dum cho thiét
bi yéu cau. Sau khi hoan thanh trinh phuc vu ngét, CPU sé quay
vé tiép tuc thi hanh chuong trinh tir vi tri ngiing truéc day.
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3.3 Cac phuong phap cho chu déng

1. Phuong phap dua trén Interrupt
Tuy nhién, néu CPU dang thi hanh chuong trinh real-time hay nhay
cam vai thoi gian, nd can c6 kha nang phot 16 yéu cau ngat. Dé giup
chuong trinh quyét dinh Iuc nao cho phép CPU dap ung ngat, Itc
nao phét 10, ngudi ta cung cap 2 Iénh may sau :

Cli : clear Interrupt : cdm CPU duoc phuc vu ngét

Sti : set interrupt : cho phép CPU dugc dap ung ngat.
Nhu vay, néu ta viét :

In_Control() = cli

Out_Control() = sti
thi tai tung thoi diém chi co6 t6i da 1 process chay duoc vung CS, vi
khéng co process nao khac (ké ca trinh 1ap lich) co thé ngéat n6 tam

thoi.
Mén : Hé diéu hanh
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3.3 Cac phuong phap cho chu dong

Phuong phap dua trén ngét quang rét don gian, hiéu qua nhung néu
lap trinh sai thi nguy hiém khon luong. Thi du néu ta quén viét l1énh
sti sau khi hoan thanh vung CS thi process tuong Ung sé ti€p tuc
chay dén hét chuong trinh réi treo may vi khéng process nao khac,
ké ca trinh 1ap lich, co thé chiém duoc CPU dé chay.

Hién nay, chi c6 HDH méi dugc phép dung phuong phap nay,
chuong trinh tng dung khéng duoc phép dung.

Hon nira, phuong phap dua trén ngat chi tac dong trén 1 CPU, néu
may c6 nhiéu CPU thi cac CPU khac khong bi anh hudng béi lénh
cdm ngét trén 1 CPU nao do.
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3.3 Cac phuong phap cho chu déng

2. Phuong phap dung bién khéa
M®i vung CS duoc bao vé béi 1 bién khoa, bién nay luc dau = 0 dé
xac dinh rang chua process nao thi hanh vang CS.
M®i 1an muén thi hanh vang CS, process sé kiém tra bién khoa, néu
no6 = 0 thi set Ién 1 va tiép tuc thi hanh viing CS dén khi hoan thanh
sé set lai bién khéa = 0. Truong hop bién khda = 1 thi phai cho
process khac thi hanh xong vung CS.
Bool process_in_CS = 0;
In_Control() {
for (;;) if (process_in_CS ==0) break;  Out_Control() {
process_in_CS = 1; process_in_CS = 0;
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3.3 Cac phuong phap cho chu dong

2. Phuong phap dung bién khoa

Vé y tuéng thi phuong phap dung bién khoa giai quyét tot van dé
tranh chép tai nguyén dung chung, nhung néu hién thuc bang doan
lénh C nhu slide trudc thi cé thé thét bai trong 1 s6 tinh hudng.

Gia s process P1 muén thi hanh vang CS, no kiém tra bién
process_in_CS va thdy dang mé (=0). Ngay Iuc nay, process hét
khe thoi gian, trinh lap lich dimg n6 va chon process P2 chay tiép,
néu P2 cling mudn thi hanh ving CS, no6 kiém tra bién khoa, Itic nay
bién khoa van = 0 nén P2 sé set Ién 1 rdi thi hanh vang CS. Trong
lic thi hanh CS, P2 hét khe thdi gian va CPU duoc giao lai P1. P1
chay ti€p va cling set bién khoéa lén 1 réi vao vang CS. Nhu vay luc
nay 2 process P1 va P2 dang tranh chap tai nguyén dung chung!

Mén : Hé diéu hanh
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3.3 Cac phuong phap cho chu déng

3. Phuong phap dung Iénh TSL

Phan tich 16i clia phuong phap dung bién khoa, ta nhan thdy néu 2
lénh kiém tra bién khoa va set né l1én 1 duoc dam bao thi hanh theo
co ché nguyén t, khong chia cat (hoac thuc hién ca hai, hoac
khoéng thi hanh 1énh nao) thi 16i cua slide trudc khéng thé xay ra,
nghta la phuong phap dung bién khoéa sé chay dung.

Dé dam bao duoc y tudng trén, vé méat phan cung, hang ché tao
CPU sé cung cap thém 1 Iénh may dac biét cé tén la TSL (Test-and-
Set) c6 dang sau :

TSL al, process_in_CS

al « process_in_CS
process_in_CS <« 1

> . A Mén : Hé diéu hanh
P Khoa Céng nghé Thong tin Chuong 3 : Tuong tranh gitta cac process
i BK! Truong PH Bach Khoa Tp.HCM Slide 13

3.3 Cac phuong phap cho chu dong

3. Phuong phap dung Iénh TSL

Nho déc tinh cla Iénh may TSL, ta viét lai 2 ham In_Control() va
Out_Control() cia phuong phap dung bién khéa nhu sau :

Bool process_in_CS = 0; In_Control() {

Out_Control() { for (;;) {
process_in_CS = 0; TSL al, process_in_CS;
} if (al ==0) break;
}
}

Phan tich doan code trén, ta thdy process nao thuc hién duoc lénh
TSL dau tién thi n6 da set bién khoa 1én 1 nén néu ngay sau dé co
process khac chay In_Control() thi phai chd process ban dau, chi

khéng thé vao vung CS truéc duoc.
. Mén : Hé diéu hanh
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3.3 Cac phuong phap cho chu déng

4. Phuong phap luan phién

Y tudng cla phuong phap nay la cho cac process luan phién thi
hanh ving CS, ting thoi diém chi 1 process duoc thi hanh CS.

Gia sr cé N process can thi hanh CS duoc danh sé tir 0 dén N-1.

Tao 1 bién "turn" chia chi s6 process duoc phép thi hanh CS tai
ting thoi diém. Luc dau turn duoc set = 0.

In_control (int idproc) {
while (turn !=idproc) ;  // cho dén luot minh
}
Out_control (int idproc) {
turn = (turn +1)%N; // cho process di ngay sau minh vao
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3.3 Cac phuong phap cho chu dong

4. Phuong phap luan phién

Vé ly thuyét, phuong phap luan phién tao duoc su binh dang tuyét
déi gira cac process vé viéc thi hanh vung CS, process nao ciing
duoc thi hanh CS véi co hdi ngang nhau, khéng process nao co thé
thi hanh CS nhiéu lan hon cac process khac.

Tuy nhién trong thuc té, cac process thudng co dé phuc tap khac
nhau, c6 nhu cau chay ving CS rat khac nhau, process nay can
chay CS nhiéu lan, process khac chi can chay CS it lan. Nhu vay,
process can chay CS it lan hon sé ngan can process can chay CS
nhiéu lan hon.
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3.3 Cac phuong phap cho chu déng

5. Phuong phap Peterson
Pé khac phuc van dé cla phuong phéap luan phién, Peterson da nang cap
thuat giai In_Control() va Out_Control() nhu sau :

#define FALSE 0

#define TRUE 1

#define N 2

int turn = 0; // chi sé process duoc phép thi hanh ving CS

int interested[N]; // day ghi nhan y muén céc process, ban dau = 0

void In_control (int idproc) {

int other = 1 - idproc;
interested[idproc] = TRUE; // khai bédo y muén vao CS
turn = idproc; // khang dinh y muén vao CS
while (interested[other]==TRUE && idproc!=turn) ; //ch¢

void Out_control(int idproc) {

interested[idproc] = FALSE;
}
Mén : Hé diéu hanh
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3.3 Cac phuong phap cho chu dong

5. Phuong phap Peterson

Phan tich ham In_Control(), ta thdy néu 2 process cung muén vao
vung CS 1 luot thi process nao xin vao trudc sé thang con process
Xin vao sau sé phai chd. Hon nita, mdi process c6 quyén vao vung
CS ma khong can cho dén luot minh nhu trudc day.

Luu y doan code ¢ slide truéc chi dung cho truong hop 2 process.
Né&u cd nhiéu process can truy xuat ving CS, ta phai hiéu chinh lai
doan code phtic tap hon nhiéu méi giai quyét duoc van dé.

- Mén : Hé diéu hanh
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3.4 BDong bo cac process : Bai toan San xuat-Tiéu dung

Trong hé théng co 2 loai phan ti
= San xuéat chuyén tao san pham mai va dé vao kho chua.
= Tiéu dung chuyén Iy san pham tir kho chua ra dé st dung.
Bai toan San xuat -Tiéu dung trén cé 2 van dé can giai quyét :
= |am sao dé phan t&r San xuét va Tiéu dung khéng dugc tranh
chdp nhau khi truy xuét kho chira san pham.
= lam sao dé doéng bo téc do thi hanh cua 2 phan t& dé ching
co thé hoat dong t6t theo thoi gian, khéng gay khing hoang
thura hay khang hodng thié€u.
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Y tuéng giai quyét Bai toan San xuét -Tiéu dung

#define N 100 [* number of slots in the buffer */
int count = 0; [* number of items in the buffer */

void producer(void)

{
while (TRUE) { /* repeat forever */
produce_item(); [* generate next item */
if (count == N) sleep();  /*if buffer is full, go to sleep */
enter_item(); [* put item in buffer */
count = count + 1; [* increment count of items in buffer */
if (count == 1) wakeup(consumer);/* was buffer empty? */
}
}

= X . Mbn : Hé diéu hanh
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Y tudng giai quyét Bai toan San xuét -Tiéu dung

void consumer(void)

{
while (TRUE) { [* repeat forever */
if (count == 0) sleep();  /* if buffer is empty, got to sleep */
remove _item(); [* take item out of buffer */
count = count - 1; [* decrement count of items in buffer */
if (count == N-1) wakeup(producer);/* was buffer full? */
consume_item(); [* print item */
)
}
‘E@ T 611 B Knoa 1o HOM Ghueng 3T v g i s

Y tuéng giai quyét Bai toan San xuét -Tiéu dung

Y tudng ctia doan code trong 2 slide trudc la :
= kiém tra diéu kién chay tiép cho process San xuét va Tiéu
dung. Néu khéng thé chay tiép (kho day/rbng) thi goi ham
sleep() dé dimg chay dén luc duoc process khac danh thuec.
= Khi can thiét, process s& goi ham wakeup() dé danh thuc
dum process khac day dé no tiép tuc chay tir luc ngu trudc
day.
Mac du y tudng trén giai quyét duoc van dé déng bd gilta cac
process,ﬂnhung néu lap trinh bang ngén ngt C nhu slide trudc thi co
thé gay 1i.
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Y tudng giai quyét Bai toan San xuét -Tiéu dung

Cu thé néu Producer kiém tra kho chua day, tinh goi ham sleep() dé
ngu thi hét khe thoi gian chay. Trinh 1ap lich sé dung tam Producer,
chon Consumer chay. Consumer kiém tra kho chua, lay duoc san
pham va danh thuc Producer day. Tuy nhién viéc danh thuc nay
khong co gia tri vi Producer chia ngu.

Sau do producer chay tiép, né sé goi sleep() dé ngu va sé khéng
bao gio thuc day vi consumer khong bao gio danh thuc no6 nia.
Riéng Consumer chay tiép va theo thoi gian, no sé lay hét san pham
trong kho chua, khi d6 n6 sé goi sleep() dé ngl chd Producer danh
thuc nhung sé khdng bao gio thuc day duoc vi Producer cling da va
dang ngu nhu Consumer. Hién tuong nay duoc goi la Deadlock va
ta sé gi6i thiéu cac phuong phap khac nhau dé giai quyét trong
chuong 4.

- Mén : Hé diéu hanh
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3.5 Cac phuong phap sleep/wakeup

1. Phuong phap dung Semaphore
Semaphore la déi tuong duoc cung cdp san boi hé thdng, doi tuong
nay gém :
= 1 thudc tinh chura gia tri nguyén duong, ta goi la bién semaphore s.
= ham down(s) cé chiic ndng gidm s 1 don vi, néu gidm khong duoc thi
phai chd dén khi cé diéu kién giam duoc thi lam lai. Thoi gian thuc
hién ham down c6 thé rat dai, nhung cac process khac khong thé
thay duoc trang thai trung gian cia ham down nay. Néi cach khac
viéc thi hanh ham down c6 tinh nguyén t(, khong chia cét duoc.
= ham up(s) cé chiic nang tang s 1 don vi, néu sau khi tdng ma s = 1 thi
phai danh thuc cac process dang ngu vi da thuyc hién down(s) truéc
day ma chua duoc. Thoi gian thuc hién ham up rat nhanh, viéc thi
hanh ham up ciing cé tinh nguyén t&, khéng chia cat duoc.

- Mon : Hé diéu hanh
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3.5 Cac phuong phap sleep/wakeup

Ta c6 thé dung Semaphore dé giai quyét tuong tranh giGta nhiéu process
nhu sau :
» két hop 1 semaphore nhi phan véi vung CS tuong ung. Semaphore
nay sé duoc gan tri dau la 1 va sau nay no chi co thé chua 2 tri : hodc
0 hoac 1. Ta goi semaphore nay la semaphore nhi phan.
= ham In_Control() dé kiém soat vao vung CS cua process sé la 10i goi
ham down (s).
= ham Out_Control() dé kiém soat ra vung CS cla process sé la 16i goi
ham up (s).
Nhu vay, tai 1 thoi diém chi cé 1 process down(s) duoc va vao vung CS,
cac process khac néu down(s) déu bi that bai va phai ngd cho. Khi
process dau tién thuc hién xong CS, no thuc hién up(s) va sé danh thiic
cac process ngu day. Trong cac process day nay, chi c6 1 process thuc
hién thanh cong Iénh down(s) dé vao vung CS...

Slide 25
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3.5 Cac phuong phap sleep/wakeup

/ldung Semaphore giai quyét bai toan San xuat — Tiéu dung

#define N 100 /* number of slots in the buffer */
typedef int semaphore; I* semaphores are a special kind of int */
semaphore mutex = 1; /* controls access to critical region */
semaphore empty = N; I* counts empty buffer slots */
semaphore full = 0; /* counts full buffer slots */

void producer(void)

int item;

while (TRUE) { /* TRUE is the constant 1 */
produce_item(&item);  /* generate something to put in buffer */
down(&empty); /* decrement empty count */
down(&mutex); /* enter critical region */
enter _item(item); /* put new item in buffer */
up(&mutex); /* leave critical region */
up(&full); /* increment count of full slots */

}

= X . Mbn : Hé diéu hanh
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3.5 Cac phuong phap sleep/wakeup

//dung Semaphore giai quyét bai toan San xuat — Tiéu dung
void consumer(void)

{
int item;
while (TRUE) { /* infinite loop */
down(&full); /* decrement full count */
down(&mutex); /* enter critical region */
remove_item(&item);  /* take item from buffer */
up(&mutex); /* leave critical region */
up(&empty); /* increment count of empty slots */
consume_item(item);  /* do something with the item */
}
}
N Kroa Gona nohe Thon f Mon : He diéu hanh
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3.5 Cac phuong phap sleep/wakeup

Phan tich code dung semaphore dé giai quyét dong thoi 2 vdn dé
tuong tranh va dong bo process trong bai toan San xuat — Tiéu dung
trong slide trudc, ta thay viéc dung semaphore kha gon nhe va hiéu
qua. Tuy nhién khuyét diém cla viéc dung semaphore la do an toan
khéng cao. Cu thé néu ta hoan vi 2 Iénh down(&full) va
down(&mutex) trong process Consumer thi dé dan dén deadlock vi
khi hét san pham trong kho chira, Consumer t6i sé khoa kho trudc
réi mai kiém tra kho chua, Itc nay kho chia rong nén Consumer sé
dung chd Producer danh thuc, tuy nhién Producer sé phai ngu chd
Consumer mé kho chira — Producer va Consumer da ngu chd nhau
va ca 2 sé ngu mai, day la hién tuong deadlock ma ta sé trinh bay
trong chuong 4.

Mén : Hé diéu hanh
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3.5 Cac phuong phap sleep/wakeup

2. Phuong phap dung Monitor

Mo

san bdi hé théng. Vé céau truc,

mo
dir

monitor example

nitor la déi tuong duoc cung cép integer i;
condition c;

nitor cting gém nhiéu thudc tinh

i \ A ) ; 9 procedure producer();
liéu va nhiéu tac vu chuc nang :

end;

procedure consumer( );

end;
end monitor;

&
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3.5 Cac phuong phap sleep/wakeup

Su khac biét gitta Monitor va 1 déi tuong (module phan mém) binh thudng
duoc thé hién béi 2 tinh chat sau :

1.

2.

trong monitor, ta co6 thé dinh nghia nhiéu bién diéu kién. Bién diéu kién
chi co tén, khong co kiéu va khong co gia tri nén ta khéng dung né
nhu bién binh thudng. Chi cé 2 tac vu dinh sdn c6 thé truy xuat bién
diéu kién :

- ham wait(cond) : bat process ngu chd trén bién diéu kién cond.

- ham signal(cond) : danh thiic cac process dang ngu cho trén bién

cond.

Vé mat diéu khién, Monitor chi cho phép t6i da 1 process duoc vao thi
hanh 1 tac vy nao do cla Monitor tai ting thoi diém. Nho tinh chéat
nay, ta dé dang giai quyét viéc loai trir tuong ho gitta cac process khi
chung truy xuét déng thoi 1 tai nguyén dung chung nao dé bang cach
dat moi doan CS vao 1 tac vu riéng va dat tat ca cac tac vu nay trong
mot Monitor nao dé

&

A o Mén : Hé diéu hanh
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3.5 Cac phuong phap sleep/wakeup

//dung Monitor giai quyét bai toan San xuat — Tiéu dung

monitor ProducerConsumer

condition full, empty;

integer count;

procedure insert(item: integer);

begin
il count = N then wait(full);
insert_itemf(item);
count = count + 1;
if count = 1 then signalfempiy)

end;
function remove: integer:;
begin
if count = 0 then wait(empry);
remove = remove _item;
count := count — 1;
if count = N — 1 then signal(full)
end;
count :=();

end monitor;

Khoa Céng nghé Théng tin
r BI{! Truong BH Bach Khoa Tp.HCM

procedure producer,
begin
while true do
begin
item = produce_item;
ProducerConsumer.insert(item)
end
end;
procedure consumer,
begin
while true do
begin
item = ProducerConsumer.remove,
consume _item(item)
end
end:

Mén : Hé diéu hanh
Chuong 3 : Tuong tranh gilia cac process
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3.5 Cac phuong phap sleep/wakeup

Code Java dung Monitor hién thuc bai toan San xuat-Tiéu dung
//dac ta class ting dung demo bai toan San xuat — Tiéu dung

public class ProducerConsumer {
static final int N = 100;
static producer p = new producer();
static producer ¢ = new consumer();

static ourMonitor mon = new ourMonitor();

//diém nhap tmg dung demo

public static void main(String args[]) {
p.start();
c.start();

}

//(xem tiép slide ké)

//kich thuoc kho chira

//d6i tuong thread producer
//d6i tuong thread consumer
//d6i tuong monitor

//khéi dong thread Producer
//khéi dong thread Consumer

Khoa Cong nghé Thoéng tin
i EK'! Truong DH Bach Khoa Tp.HCM
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3.5 Cac phuong phap sleep/wakeup

Code Java dung Monitor hién thuc bai toan San xuat-Tiéu dung
/lclass dac ta thread Producer
static class producer extends Thread {
public void run() {
int item;
while (true){
item = produce_item();
mon.insert (item);

priavte int produce_item () {...}
. X o Mén : He diéu hanh
- Khoa Cong nghé Théng tin Chuong 3 : Tuong tranh gitia cac process
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3.5 Cac phuong phap sleep/wakeup

Code Java dung Monitor hién thuc bai toan San xuat-Tiéu dung
/lclass dac ta thread Consumer
static class consumer extends Thread {
public void run() {
int item;
while (true) {
item = mon.remove();
consume_item(item);
}
}
priavte void consume_item (int item){...}
}

= X . Mbn : Hé diéu hanh
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3.5 Cac phuong phap sleep/wakeup

Code Java dung Monitor hién thuc bai toan San xuat-Tiéu dung
//class dac ta Monitor
static class our_monitor {
private int buffer[] = new int[N]; // kho chira
private int count =0, lo =0, hi = 0; //céc bién quan ly kho chira

//ham thém san pham vao kho chira
public synchronized vois insert (int val) {
if (count == N) goto_sleep(); /néu kho day thi ngu

buffer[hi] = val; /I dé san pham vao vi tri
hi = (hi+1) % N; /1tang vi tri dé san pham
count = count +1; /1tang counter san pham
if (count == 1) notify(); //danh thic consumer néu can
}
% Knoa Geng nghé Thong tin Chuong 3 Tuong e e
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3.5 Cac phuong phap sleep/wakeup

Code Java dung Monitor hién thuc bai toan San xuat-Tiéu dung
/fham lay san pham tir kho chira
public synchronized int remove () {

int val;
if (count == 0) goto_sleep(); //néu kho hét thi ngi
val = hufferlo]; /1 1ay san pham tu vi tri
lo = (lo+1) % N; //tang vi tri lay san pham
count = count - 1; //giam counter san pham
if (count == N-1) notify(); //danh thiic producer néu can
return val;

}

private void goto_sleep () {

try { wait();

} catch (InterruptedException exc) {3

}

= X . Mbn : Hé diéu hanh
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3.5 Cac phuong phap sleep/wakeup

3. Phuong phap goi/nhan théng bao
Hé théng cung cap 2 ham chic nang :
= send (proc_id, message) cho phép géi 1 chuéi byte t6i prcoess
proc_id.
= receive (proc_id, message) cho phép chd nhan chubi byte tu
process proc_id géi toi.
Poan code C sau sé gidi quyét bai toan San xuat — Tiéu dung dung
phuong phap gdi/nhan théng bao.

- Mén : Hé diéu hanh
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3.5 Cac phuong phap sleep/wakeup

3. Phuong phap goéi/nhan thong bao

/ICode C hién thuc bai toan San xuat-Tiéu dung
#define N 100

void Producer(void) {

int item;
message m;
while (TRUE) {
item = produce_item(); //tao san pham moi
receive(consumer, &m); //cho nhan yéu cau tir consumer
build_message(&m, tiem); //xay dung thong bao chita san pham
send(consumer, &m); //g6i dén consumer
}
}

- Mon : Hé diéu hanh
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3.5 Cac phuong phap sleep/wakeup

3. Phuong phap géi/nhan théng bao
/ICode C hién thuc bai toan San xuat-Tiéu dung
#define N 100
void Consumer(void) {
int item;
message m;

//g6i n yéu cau san xuat toi Producer

for (i=0;i<N; i++)

send (producer, &m);
while (TRUE) {

receive(producer, &m); //cho nhan san pham tir consumer
item = extract_item(&m); /frut trich san pham méi tir thong bao
send(producer, &m); //g6i yéu cau moi dén producer
consume_item(&tiem); /[tiéu dung san pham
}
}
Khoa Céng nghé Théng tin Chuong 3 : Tuong traméglarfa?il:oiigz
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3.6 Cac bai toan IPC kinh dién

1. Bai toan 5 SV an com :

1. ban an cé6 5 chén com
danh cho 5 SV, danh s6
tha tu tur O - 4.

2. do thiéu daa, chi cé 5 chiéc
duoc dé xen ké gilta cac
chén com, danh so thu tu
tu 0 -4.

3. méi SV an com can 1 déi
dua. Vi lich su, mbi SV chi
dugc phép ldy 2 chiéc ké
chén com cla minh (chiéc
bén trai va chiéc bén phai).

= X . Mbn : Hé diéu hanh
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3.6 Cac bai toan IPC kinh dién

1. Bai toan 5 SV an com:

4. hay tim qui trinh &n com
cho méi SV sao cho cac
diéu kién sau duoc thoa :

- cac SV an com duoc
cang dong thoi cang tot
(hiéu qua nhat).

- cac SV khéng duoc
tranh chap nhau trong
viéc lay doi dua.

- cac SV khong bi
deadlock trong qua
trinh cho lay dua.
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3.6 Cac bai toan IPC kinh dién

1. Bai toan 5 SV an com:

Phan tich hoat dong an com ctia SV :

- qua trinh &n com khéng doi héi phai sé hitu lién tuc doéi dua.

- qué trinh &n com la hoat dong lap, méi chu ky gém 3 cong doan :
1. dang nhai com hay no6i chuyén. (THINKING)
2. ¢6 gang chiém hiu doi dua. (HUNGRY)
3. va com va gép thuc an réi dé dda xuéng ban. (EATING)

- trong do cong doan 1 ton nhiéu thoi gian nhat nhung may man la
trong céng doan nay, SV khong can dla (tai nguyén). Con budc
2 va 3 thi rat ngén va can loai trir tuong ho gitra cac SV.

= X . Mbn : Hé diéu hanh
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3.6 Cac bai toan IPC kinh dién

1. Bai toan 5 SV an com :
Phat hoa qui trinh an com cho méi SV :
#define N 5
void Sinhvien (int i) {
while (con com) {

think(); //lcbng doan 1

take_fork(i); /lcéng doan 2, co thé bi ket 1 thoi gian
take_fork((i+1)%N); }

eat();

put_fork(i); /lcong doan 3 thudng rat nhanh
put_fork((i+1)%N);

1
} _ .
Qui trinh an & trén dé bi deadlock, thi du nhu 5 SV déu thuc hién Iénh
take_fork(i); dong thoi va déu thanh coéng. Bay gid ho thuc hién tiép 1énh ké

thitat ca déu bi dl‘rnn cho-mAaimaivi khr"\ng con-dua-trén.ban
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3.6 Cac bai toan IPC kinh dién

1. Bai toan 5 SV an com :
/thuét giai cai tién dé tranh deadlock :
#define N 5
void Sinhvien (int i) {
while (con com) {
think(); //lcéng doan 1
L1: take_fork(i);

if (lasyn_take_fork((i+1)%5)) { /thét bai
put_fork(i); sleep(random()); goto L1; //lcbng doan 2
eat(); } /lcéng doan 3
}
1

Qui trinh &n & trén tranh duoc deadlock, nhung con dua vao yéu t6 ngau
nhién nén chua hiéu qua triét dé.

Y Mén : Hé diéu hanh
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3.6 Cac bai toan IPC kinh dién

/Ithuét giai dung semaphore dé giai quyét tranh chép va déng bo :
#define N

#define LEFT (| 1)%N
#define RIGHT (i+1)%N
#define THINKING 0
#define HUNGRY 1

#define EATING 2
typedef unsigned int semaphore;
int state[N];

semaphore mutex = 1;

semaphore s[N];

void Sinhvien (int i) {
while (con com) {

think(); /lcbng doan 1 )
take_forks(i); //lcéng doan 2, c6 thé bi ket 1 thoi gian
eat(); put_forks(i); //céng doan 3
!
1
I\ Khoa Cb hé Thona ti Mon:He’dleu hanh
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3.6 Cac bai toan IPC kinh dién

/thuat giai dung semaphore dé giai quyét tranh chadp va déng bo :
void take_forks(int i) {

down(&mutex); //dam béo 0 tranh chép khi Iéiy dda
state[i] = HUNGRY; //ghi nhan trang thai dang co géng lay dda
test(i); //kiém tra 18y duoc khéng ? néu duoc s[i] > 1
up(&mutex); //danh thuc cac SV khac dé ho truy xuat dua
down(&sJi]); //c6 gang va com & gap thuc an, co thé bi ket
}
void test (int i) {
if (state[i] == HUNGRY //SV i muén lay dua
&& state[LEFT] |= EATING //SV bén trai chua lay
&& state[RIGHT] |= EATING) { //SV bén phai chua lay
state[i] = EATING; //ghi nhan SV i da lay duoc dla
up(&sli]); /ltang s[i] —» 1
1

- Mon : Hé diéu hanh
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3.6 Cac bai toan IPC kinh dién

//thuat giai dung semaphore dé giai quyét tranh chap va dong bé :
void put_forks (int i) {

down(&mutex); //dadm bao 0 tranh chép khi ldy dua
state[i] = THINKING; //ghi nhan trang thai khong dung dua
test(LEFT); //kiém tra 18y dugc khéng ? néu duogc danh thuc
//SV LEFT day dé va com va gép thuc an
test(RIGHT); //kiém tra 18y duoc khong ? néu duoc danh thuc
//SV RIGHT day dé va com va gap thuc an
up(&mutex); //danh thic cac SV khac dé ho truy xuét dla
1
- X L Mén : Hé didu hanh
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3.6 Cac bai toan IPC kinh dién

2. Bai toan doc/ghi database :

1. ¢6 nhiéu process can doc/ghi database.

2. Iam sao cho viéc doc/ghi database cua cac process thda cac
diéu kién sau :
= khong tranh chap nhau va khéng lam héng dix liéu.
» viéc truy xuat database hiéu qua cao nhat.

Cach giai quyét don gian nhat :

1. xem toan by database nhu 1 tai nguyén dung chung, dung 1
semaphore nhi phan db dé bao vé no.

2. bat ky process doc/ghi database nao ciing phai down(db) trudc
khi truy xuat database va up(db) sau khi hoan tat viéc truy xuat
database.

= X . Mbn : Hé diéu hanh
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3.6 Cac bai toan IPC kinh dién

2. Bai toan doc/ghi database :
semaphore db = 1;
void Reader (void) {
while (can doc datbase) {

down(&db); //dam béo 0 tranh chap
read_database(); //ldoc database

up(&db); /ldanh thuc cac process khac day
use_database((); //dung két qua doc duoc

}

}
void Writer (void) {
while (can ghi database) {

prepare_data(); //chuén bi dir liéu dé ghi
down(&db); //dam béo 0 tranh chap
write_database(); //ghi 1én database
up(&db); //[d@anh thuc cac process khac day
} ! k
- N o ) Mon : Hé diéu hanh
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3.6 Cac bai toan IPC kinh dién

2. Bai toan doc/ghi database :
Thuat giai cho Reader & slide truéc con kém hiéu qua, vi cac process
Reader phai loai trir tuong hé trong viéc doc database. Thuc té, viéc doc
dong thoi database khong lam hu database nén can cho phép cac Reader
cung doc. Giai thuat Reader c6 thé hiéu chinh thanh :

semaphore db = 1, mutex = 1; intrc = 0;

void Reader (void) {

while (can doc datbase) {

down(&mutex); //dam bao 0 tranh chap
if (++rc == 1) down(&db); //néu la reader dau tién thi loai trir véi WR
up(&mutex); //cho phép cac process khac truy xuét rc
read_database(); //doc database
down(&mutex); //dadm bao 0 tranh chap
if (--rc == 0) up(&db); //néu la reader cudi thi cho phép writer
up(&mutex); //cho phép cac process khac truy xuét rc
use_database(); //dung két quéa doc duoc

}

1
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3.6 Cac bai toan IPC kinh dién

3. Bai toan o'tiém hét toc :

1. tiém chi co 1 ghé hét va 1 tho cét.

2. tiém cé hang ghé cho N ghé. Tim qui trinh lam viéc cla tho va khach
trong tiém sao cho céac diéu kién sau day duoc thoa :
= khong tranh chédp nhau vé viéc ngdi ghé cho va ghé cat.

* it t6n nang luong (it thao tac thira) nhat.
Phéan tich :

1. Tiém cdé luc vang, luc nhiéu khach. Tho nén ngu khi khéng co khach.
Néu dugc danh thuc, tho sé mai ting khach dén ghé céat va cét téc cho
khéach cho dén khi hét khach, tho lai ti€p tuc nga.

2. khi dén tiém, néu thdy con ghé cho, khach sé ngbi vao 1 ghé, danh
thic tho réi ngl ngay. Khi nao thg danh thic va moi dén ghé cat thi
khach thuc day va dén ngbi vao ghé cat réi ngu cho tho cat xong, tra

tién va ra ve.
> . A Mén : Hé diéu hanh
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3.6 Cac bai toan IPC kinh dién

3. Bai toan o 'tiém hot toc :
/lthuét giai cho tho dung semaphore

semaphore customers = 0;

semaphore barbers = 0;

semaphore mutex = 1; int waiting = 0;

void Barber (void) {

while (con lam viéc) {
down(&customers);  //néu 0 cd khach, ngl cho

down(&mutex); //dédm bao 0 tranh chap

waiting--; /Igidm s6 luong khach cho 1 don vi
up(&barbers); //danh thic 1 khach va moi ho cét toc
up(&mutex); /lcho phép cac process khac truy xuat waiting
cut_hair(); //cat téc cho khach

}
}
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Cac bai toan IPC kinh dién

3. Bai toan ¢ tiém hot toc :

/lthuét giai cho khach dung semaphore
semaphore customers = 0;
semaphore barbers = 0;
semaphore mutex = 1; int waiting = 0;
void Customer (void) {

down(&mutex); //ddm béo 0 tranh chap
if (waiting<CHAIRS) {  //néu con ghé cho
waiting++; /ltang waiting 1 don vi
up(&customers);  //danh thuc thg day
up(&mutex); //lcho phép cac process khac truy xuat waiting
down(&barbers);  //ngu cho tho
get_haircut(); //@én ghé cat cho tho cat téc

} else up(&mutex);

}
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