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NoOi dung

= Khai niém co ban
= Tranh chap “Critical section”
= Cac giai phap
= SU dung lénh may thdng thuGng
= Giai thuat Peterson, va giai thuat bakery
= S dung Iénh cam ngat hodc Iénh may dac biét
= Semaphore
= Monitor

BK
TP.HCM
CuuDuongThanCong.com Kh oa Kh oa h -OC & Kj; th u-at %/ytg!/zailieudi entucntt



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

$ Bai toan dong bo

= Khao sat cac process/thread thuc thi
dong thai va chia se dir lieu (ghi shared
memory) trong hé thong

= Uniprocessor, hoac
=« Shared memory multiprocessor

= NE&u khéng co su kiém soat khi truy cap
cac dif liéu chia sé thi ching co thé roi
vao tinh trang khong nhat quan
(inconsistent).

= D& duy tri su nhit quan dir liéu, hé
thong can cd cod ché bao dam su thuc
thi co trat tu’ cia cac process dong thdi.

Shared memory

{

CPU CPU

M

Bus
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i Bai toan dong bo (tt.)

= Hai IGp bai toan dong bo:
= Hop tac (cooperation)
= Bai toan producer-consumer: bounded buffer

= Tranh gianh (contention)

= Bai todn loai trr tudng ho: dong bd nhiéu qud
trinh s’ dung mot tai nguyén khong chia se déng
thoi dudc (nhu printer)

= Bai toan Dining Philosophers
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$ Pong thdi vs. song song

= Trén uniprocessor hay
trén shared memory |
multiprocessor, cac qua
trinh chay dong thoi FEY |cop™ = L

= Trén shared memory
multiprocessor, cac qua
trinh c6 thé chay song Bus
song

Shared memory
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& Bai toan Producer-consumer

= Vi du Bounded buffer, thém bi€n dém
count

#define BUFFER_SIZE 10 /* 10 buffers */
typedef struct {

} item;

item buffer[BUFFER_SIZE];
intin =0, out =0, count = 0;
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Bai toan Producer-consumer (tt.)

= Qua trinh Producer
item nextProduced;

while(1) {
while (count == BUFFER_SIZE); /* do nothing */
buffer[in] = nextProduced; . contro
count++; m
in = (in + 1) % BUFFER_SIZE;
)

= Qua trinh Consumer

item nextConsumed;
while(1) {
while (count == 0); /* do nothing con trd

nextConsumed = buffer[out]; out
& @
count--;
out = (out + 1) % BUFFER_SIZE; . .,
Y ( )7 - bien count dugc chia se

gitra producer va consumer
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*Béi toan Producer-consumer (tt.)

= Cac lénh tang/giam bién count tuong ducng trong ngon
ngl’ may la:
Producer count++:
register, = count
register, = register; + 1
count = register,
Consumer count--:
register, = count
register, = register, - 1
count = register,

P Trong do, register; la thanh ghi clia CPU.
‘ CuuDuongThanCong.com Khoa Khoa h_OC & Kyy thuét %/ymmieudientmntt
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i Pong bo va Iénh don nguyén

= M3 may cla cac Iénh téng va giam bién count co thé thuc thi xen

ké
= Gia st count dang bang 5. Chuoi thuc thi sau cé thé xay ra:

1:  producer register; := count {register, = 5}
producer register; := register; + 1 {register, = 6}

2:  consumer register, := count {register, = 5}
consumer register, := register,- 1 {register, =4

3:  producer count := register, {count = 0}

4:  consumer count : = register, {count = 4}

Ca hai process thao tac dong thdi Ién bién chung count. Tri cia bién

chung nay khéng nhat quan dudi cac thao tac cua hai process.

Giai_phap: cac Iénh count++, count-- phai la don nguyén (atomic),
hia la thuc hién nhu mot Iénh don, khong thuc thi dan xen nhau.
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i Race condition

s Race condition: nhiéu process truy xuat va
thao tac dong thdi 1én dir lieu chia se (nhu
bién count); két qua cudi cung cua viéc truy
xuat dong thoi nay phu thuoc thd tu thuc thi
cua cac lénh thao tac dir liéu.

=« D& diI liéu chia sé dugc nh&t quan, can bao
dam sao cho cac process /an /uot thao tac 1én
dir liéu chia sé. Do do, can cd cd ché dong bo
hoat dong cua cac process nay.

Khoa Khoa hoc & Ky thuat Mgy, L c.cewen 10
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Khai niem “Critical Section”

= Gia sU cO n process dong thdi truy xuat dir liéu
chia se.

= Khong phai tat ca cac doan code déu can dugc
giai quyét van dé race condition ma chi nhirng
doan code co chira cac thao tac len di lieu chia
se. Poan code nay dudc goi la vung tranh chap
(critical section, C5).

= Bai toan loai tru tuong ho: phai bdo dam su' /oar
trir tuong ho (mutual exclusion, mutex), tdc I3
khi mot process P dang thuc thi trong CS cua P,

zkhc“)ng co process Q nao khac dong thdi thuc thi

ac lénh trong CS cua Q.

CuuDuongThanCong .com Kh oa Kh oa h -OC & Kj; th u-ét %/ymalieudi entucntt 1 1
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Cau tric tong quat cta qua trinh
trong bai toan loai tru’ tuong ho

= Gia st moi process thuc thi binh
thudng (i.e., nonzero speed) va
khong co su’ tuang quan gilra toc
do thuc thi cia cac process

= Cau tric tong quat cia mot
process:

do {

entry section

critical section

exit section

remainder section
} while (1) ;

Mot sO gia dinh

Cé thé cod nhiéu CPU nhung
phan cing khong cho phép
nhiéu tac vu truy cap mot vi tri
trong b0 nhd cung ldc
(simultaneous)

Khong rang budc vé thd tu
thu'c thi clia cac process

Cac process cO thé chia sé
mot s bién chung nham dong
bo hoat dong cua ching

Giai phap can phai dac ta entry
section va exit section
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Giai bai toan loai trir trongho

Lol gial phai thoa 3 tinh chat:

1. Mutual exclusion: Khi mot process P dang thuc thi trong
vung tranh chap (CS) thi khong cd process Q nao khac
dang thuc thi trong CS.

2. Progress: Néu khong cd qua trinh nao dang thuc thi
trong vung tranh chap (CS) va co it nhat mot qua trinh
muon vao vung tranh chap, thi chi co nhiing qua trinh dang
khong thuc thi trong vung remainder (RS) madi cd quyén
quyet dinh Iya chon qué trinh ké tlep vao vung tranh chap
va quyét dinh dé khéng dugc phép tri hodn vo han dinh

3. Bounded waiting (lockout-freedom): Khi mot qua trinh
muon vao vung tranh chap (CS), thi tu khi yéu cau dén khi

ﬁu’cjc dap Ung la khoang thdi gian c6 han (bounded or
‘BK imit)

CuuDuongThanCong.com Kh oa Kh oa h -OC & Ky th u-ét %/ymalieudi entucntt 13
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m D m

Phan loai giai phap cho
i loai tru’ tu'ong ho

= Giai phap dung Iénh may thong thudng
= Giai phap dung lIénh cam ngat hay Iénh may
dac biét
= Lénh Disable interrupt
= Lénh may dac biét nhu
=« 1estAndSet
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m P m

Giai phap dung
& lénh may thong thuong

= Giai phap cho 2 process dong thoi
= Giai thuat 1 va 2 (Dekkerl &2)
= Giai thuat Peterson cho 2 process

= Giai phap cho n process
= Giai thuat bakery
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i Giai thuat 1 (Dekkerl)

= Bién chia se
int turn; /* khéi dau turn = 0 */
if turn = i then (P, dudc phép vao critical section, vGii = 0 hay 1)

= Process P,

do {
while (turn !=i);
critical section
turn =j;
remainder section
} while (1);

= Giai thuat thoa man mutual exclusion (1), nhung khong thoa man
tinh chat progress (2) vi tinh chat strict alternation cua giai thuat
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Giai thuat 1(tt.)

(viét lai)
Process PO: Process Pl:
do do
while (turn '= 0); while (turn '= 1);
critical section critical section
turn := 1; turn := 0;
remainder section remainder section
while (1) ; while (1) ;

Giai thuat khong thoa man tinh chat progress (2):
NEu turn = 0, PO dudc vao CS va sau do thuc thi turn = 1 va vao vung

RS; gia su’ PO "G lau” trong do.

Luc d6 P1 vao CS va sau do gan turn = 0, ké do P1 vao va xong RS,
vao entry section, dgi vao CS mot lan nira; nhung vi turn = 0 nén P1

hai chd PO.
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i Giai thuat 2 (Dekker2)

Bién chia sé

boolean flag[ 2 ]; /* khai dau flag[ 0 ] = flag[ 1 ] = false */
if flag[ i ] = true then P, “san sang” vao critical section.

= Process P, _
do { flag[ i ] = true; /* P, “san sang” vao CS */
while (flag[ j]); /* P,"nhuGng” P, */
critical section
flag[ i ] = false;
remainder section

+ while (1);
= Bao dam dudc mutual exclusion. Chirng minh?
= Khdng thda man bounded wait(3). Vi sao? Trudng hgp sau co thé xay
ra:
PO gan flag[ 0 ] = true
P1 ganflag[ 1] = true
PO va P1 loop mai mai trong vong lap while

CuuDuongThanCong.com Kh oa Kh oa h -OC & Kj; th u-é‘t %/ymalieudi entucntt 18
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i Giai thuat Peterson (1981)

= Bién chia sé: két hgp ca giai thuat 1 va 2
= Process P,, vGii =0 hay 1

do {
flag[ i ] = true; /* Process i san sang */
favor = j; /* Nhuong processj */
while (flag[ j ] and favor ==j);
critical section
flag[ i ] = false;
remainder section

Y while (1);
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Giai thuat Peterson
cho 2 process (tt.)

(viét lai)

Process P,

do

{

/* 0 wants in */
flag[0] =

/* 0 gives a chance to 1

true;

favor = 1;
(flag[1]

favor

while &&

== 1)

*/

critical section

/* 0 no longer wants in

flag[0] = false;

*/

BK
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remainder section
} while (1) ;

CuuDuongThanCong.com

Process P,
do {

/* 1 wants in */
flag[l] = true;
favor = 0;
(flag[0]

favor

while &&

== 0);

/* 1 gives a chance to 0

*/

critical section

/* 1 no longer wants in

flagl[l] =

false;

*/

remainder section
} while (1) ;

Khoa Khaa h_OC & Kyv thUét %/ymalieudientucntt
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Tinh ding dan

i Giai thuat Peterson cho 2 process:

Giai thuat Peterson cho 2 process thoa mutual
exclusion, progress, va lockout-freedom

= Mutual exclusion dugc bao dam bdi vi
= PO va P1 déu & trong CS néu va chi néu flag[0] =
flag[1] = true va turn = i cho moi Pi (khéng thé xay ra)
= Ching minh thoa yéu cau vé progress(2) va
bounded wait(3).

= Xem tai liéu
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i Giai thuat bakery

K

= TruGc khi vao CS, process Pi nhan mot con so.
Process nao gilr con sO0 nho nhat thi dugc vao CS
= Truéng hdp Pi va Pj cung nhan dugc mot chi so:
= Néu i < jthi Pi dugc vao trudc.
= Khi ra khoi CS, Pi dat lai s6 cia minh bang 0
= Cach cap so cho cac process thuong tao cac so
tang dan,vidu 1, 2, 3, 3, 3, 3, 4, 5,...
= Ki hIéU
= (3,b) <(c,d)néu a<choacifa=cvab<d

= max(a,,...,a, ) la con s6 b sao cho b > a; vGi moi i =
0,.,k

B
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Giai thuat bakery (tt.)

/* shared variable */
boolean choosing[ n]; /* initially, choosing[ i ] = false */
int num[ n J; /* initially, num[i] =0 */

do {
choosing[ i ] = true;
num[ i ] = max(num[0], num[1],..., num[n - 1]) + 1;
choosing[ i ] = false;
forG=0;j<n;j++){
while (choosing[ j ]);
while ((num[j]'=0) && (num[j ], j) < (num[i], ));
)
critical section
num[i] = 0;
remainder section
} while (1);
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i Panh gia
= Cac giai phap dung Iénh may thong thuGng

= Cac process khi yéu cau dudc vao vung tranh
ch&p déu phai lién tuc kiém tra diéu kién (busy
waiting), ton thai gian xur ly cua CPU.

= Néu thai gian xu' ly trong vung tranh chap 16n,
mot giai phap hi€u qua nén co cd ché block cac
process can dgi

= Cac giai phap dung lIénh cdm ngat hay
dung cac Iéenh may dac biet — slide tiep
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Dung Iénh cdm ngat

Process Pi:

do {
disable interrupts();
critical section
enable_interrupts();
remainder section

} while (1);

= Trong hé thdng uniprocessor:
mutual exclusion dugc bao
dam.
= Nhung néu system clock dugc
cap nhat do interrupt thi ...
= Trén hé thong multiprocessor:
mutual exclusion khong dugc
dam bao vi
= Chi cdm ngat tai CPU thuc thi
lénh disable interrupts

= Cac CPU khac van cé thé truy
cap bo nhd chia sé
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Dung cac lénh may dac biét

= Y tudng
= Viéc truy xuat vao vao mot dia chi cua bo nhg von da
co tinh loai tru tuong ho (chi co6 mot thao tac truy
xuat tai mot thdi diém)
= MG rong
= Thiét k€ mot 1énh may don nguyén cd thé thuc hién
hai thao tac trén cung mot 6 nhd (vd: read va write)
= Viéc thuc thi cac Iénh may nhu trén ludn bao dam
mutual exclusion (ngay ca v3&i multiprocessor)
= Cac I1énh may dac biét cé thé ddm bao mutual
exclusion nhung can két hdp v8i mot sO ca ché

Gkhéc dé thoda man progress, tranh starvation va
G

< o deadlock.

CuubDuongThanCong.com
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Lénh TestAndSet

= Doc va ghi mét bién chia se
bang mot Iénh don nguyén

boolean TestAndSet(boolean &target)
{
boolean rv = target;
target = true;
return rv;

Ap dung TestAndSet

B Shared data:
boolean lock = false:

m Process P;:
do {
while (TestAndSet(lock));
critical section
lock = false;
remainder section
} while (1);
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i Lénh TestAndSet (tt.)

» Mutual exclusion dugc bao dam: néu P, vao CS,
cac process P; khac déu dang busy waiting

= Khi P, ra khoi CS, su chon Iua process P; vao CS
k€ ti€p la tuy y = starvation (bounded wait)

s Cac processor (vi du Pentium) thong thudng
cung cap mot lénh méy,ddn nguyén la Swap(a, b)
co tac dung hoan chuyén noi dung cua a va b.

= Swap(a, b) cling c6 uvu nhugc diém nhu
TestAndSet

Khoa Khoa hoc & Ky thuat Mgy, L c.cewen 28
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Lénh Swap

void Swap(boolean &a, = Bién chia sé (khdi tao la false)
boolean &b) { bool lock;

boolean temp = a;

a=b: Procdegs{e :

& = ER: key = true;
) } while (key == true)
Ap dung lénh Swap Swap(lock, key);
= Bién chia sé lock khdi tao la false critical section

= Moi process P, c6 bién cuc bd key; lock = false;

process P, nao thay gia tri lock h'Ir emf/{m’er section
= false thi dugc vao CS. ; while (1);
= Process P, s€ loai trir cac process i L
P; khac khi thiét 1ap lock = true Khong thoa man starvation freedom
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Giai thuat dung TestAndSet:
thoa man 3 yéu cau

do {
waiting[ i ] = true;
key = true;

Bién chia sé, while (waiting[ 1] && key)
khf)’i tao |é false key = TestAndSet(lock);
' waiting[ i ] = false;

bool waiting[ n J; critical section

bool lock;

j=(@+1)%n;

while ((j!'=1) && 'waiting[j])
j=(j+1)%n;

it (]==1)
lock = false;

else
waiting[ j ] = false;

remainder section
} while (1)
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Giai thuat dung TestAndSet:
i thoa man 3 yéu cau (tt.)

= Mutual exclusion: Pi chi cd thé vao CS néu va chi
néu hoadc waiting[ i ] = false, hoac key = false

key = false chi khi TestAndSet (hay Swap) dudc thuc thi

= Process dau tién thuc thi TestAndSet mdi cod key
== false; cac process khac déu phai doi

waiting[ i ] = false chi khi process khac rdi khoi CS
= Chi cO mot waiting[ i ] co gia tri false

= Progress

ﬁl_ockout-freedom: waiting in the cyclic order

Khoa Khoa hoc & Ky thuat Mgy, tinh. " 31
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Semaphore

emaphore la cong cu dong bo cung cap bai OS.
= Mot thudc tinh cua semaphore la tri cia no, ngoai thao
tdc khdi dong bién thi chi co thé dugc truy xudt qua hai
tac vu
= wait(S) hay con goi la P(S): giam tri semaphore, néu tri nay am
thi process goi Iénh bi blocked.
= signal(S) hay con goi la V(S): tang tri semaphore, néu tri nay
khong duong, mot process dang blocked bdi goi Iénh wait() trudc
d6 sé dugc hoi phuc dé thuc thi.
= Semaphore gilp process tranh busy waiting: khi phai doi
thi process sé dugc dat vao mot blocked queue, trong do
chilra cac process dang chG dgi cung mot su' kién.
= Nhung cd thé can busy waiting dé hién thuc chinh semaphore
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$ Hién thu'c semaphore

= Hién thuc semaphore la moét record

typedef struct {
int value;
struct process *L;/* process queue */

¥} semaphore;
cung vdi cac tac vu Ién no

= Gia su hé diéu hanh cung cap hai tac vu:
= block(): tam treo process nao thuc thi Iénh nay

= wakeup(P): hoi phuc qua trinh thuc thi cua process
P dang blocked

BK
TP.HCM
CuuDuongThanCong.com Kh oa Kh oa h -OC & Kj; th u-é‘t %/ymalieudi entucntt 33



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

& Hien thuc semaphore (tt.)

= Cac tac vu semaphore dugc hién thuc nhu’ sau

void wait(semaphore S) {
S.value--;
if (S.value < 0) {
add this process to S.L;

block();
}
}
void signal(semaphore S) {
S.value++;

if (S.value <=0) {
remove a process P from S.L;
wakeup(P);

BK }
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i Hien thuc semaphore (tt.)

= Khi tri cia S < 0, thi process goi wait(S) sé bi
blocked va dugc dat trong hang dgi semaphore -
- thuong la hang dgi FIFO
= Hang dgi nay la danh sach lién két cac PCB

= Néu tri cua S < 0, tac vu signal(S) chon mot

rocess tu' S.L va dua no vao hang dgi ready

= block() va wakeup() thay doéi trang thai cla

DroCess

= block: chuyén tr running sang waiting

= wakeup: chuyén tir waiting sang ready
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Ung dung semaphore:
hién thu'c mutex

= Dung cho n process

= Khdi tao S.value = 1

Chi mot process dugc thuc
thi trong CS (mutual

s Shared data:
semaphore mutex;
/* initially mutex.value = 1
*/

s Process Fi:

exclusion
) do {
o , wait(mutex);

= D€ cho phep_k process e

dLI’(_)'C thl._fC thi trong CS, signal(mutex);

khdi tao S.value = k remainder section

} while (1);
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Ung dung semaphore:
i dong bo process

= Hai process: P1 va P2 S oo

= Yéu cau: lIénh S1 trong P1

can dugc thuc thi trudc = DE ddng bd hoat déng theo
lénh S2 trong P2 yéu cau, P1 phai dinh
nghia nhu sau:
= Dinh nghia semaphore S1;
synch dé déng bd signal(synch);
= Va P2 dinh nghia nhu sau:
wait(synch);

= Khdi ddng semaphore:

S2;
synch.value = 0

BK
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i Nhan xét vé semaphore

= Khi S.value > 0: s8 process co thé thuc
thi wait(S) ma khong bi blocked = S.value

= Khi S.value < 0: so process dang dgi trén
S 1a |S.value|
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i Nhan xeét ve semaphore (tt.)

= Cau trudc dir lieu hién thuc semaphore la bién chia se =
doan ma hién thuc cac Iénh wait va signal la vung tranh
chap
= Vung tranh chap cua cac tac vu wait va signal thong
thuGng rat nho: khoang 10 IEénh may.
= Giai phap cho vung tranh chap wait va signal
= Uniprocessor: co thé ding cdm ngat (disable interrupt). Nhung

phuong phap nay khong thuc hién dudc trén hé thong
multiprocessor.

= Multiprocessor: ¢ thé dung cac giai phap dung lIénh may théng
thudng (nhu gidi thuat bakery) hodc gidi phap dung Iénh may
dac biét.

Vi CS rat ngan nén chi phi cho busy waiting sé rat thap.

BK
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Deadlock va starvation

= Deadlock: hai hay nhiéu process chd vd han dinh mot su kién khong bao gid
Xay ra, vd su’ kién do mot trong cac process dang ddi tao ra.
= Vi du deadlock: Goi S va Q la hai bién semaphore dugc khdi tao = 1

PO P
wait(S); wait(Q);
wait(QM(S);

signal(S); signal(Q);
signal(Q); signal(S);

PO thuc thi wait(S), roi P1 thuc thi wait(Q), roi PO thuc thi wait(Q) bi
blocked, P1 thuc thi wait(S) bi blocked.

= Starvation: indefinite blocking, cé thé xay ra khi process vao hang
dgi va dugc lay ra theo ca ché LIFO.

BK
TP.HCM
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& Cac loai semaphore

s Counting semaphore.: mot sO nguyén co tri
khong gidi han.

= Binary semaphore: co tri la 0 hay 1. Binary
semaphore rat dé hién thuc.

= CO thé hién thuc counting semaphore bang
binary semaphore.
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Semaphore va
* bai toan bounded buffer

= Giai thuat cho bai toan bounded buffer
= DU liéu chia se:
semaphore full, empty, mutex;

» Khdi tao:
full = 0; /* sO buffers day */
empty = n; /* sO buffers trong */
mutex = 1;
n buffers

BK out T
TP.HCM
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Semaphore va
bai toan bounded buffer (tt.)

do {

BK
TP.HCM

producer

nextp = new_item();

wait(empty);
wait(mutex);

iInsert_to_buffer(nextp);

signal(mutex);

consumer

do {
wait(full)
wait(mutex);

nextc =
get_buffer_item(out);

sighal(mutex);
signal(empty);

consume_ item(nextc);

signal(full);
} while (1);
} while (1);
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iBéi toan “Dining Philosophers”

= 5 triét gia ngoi an va suy
nghi
= Moi ngudi can 2 chiéc
dla (chopstick) dé an
= Trén ban chi co 5 dia

= "Dining philosophers” thudc
vé I0p cac bai toan phan
phoi tai nguyén gilta cac
process sao cho khong xay
ra deadlock va starvation

BK
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Bai toan “"Dining Philosophers” (tt.)

Giai thuat
D{r liéu chia sé:
semaphore chopstick[5];
Khdi dau cac bién déu la 1
Triét gia th(r /:
do {
wait(chopstick[ i ])
wait(chopstick[ (i + 1) % 5 ])

eat
§i§na|(chopstick[ i 1);
signal(chopstick[ (i + 1) % 5 ]);

CuuDuongThanCong.com Kh oa Kh o4 h .OC & Kj; th u.é‘ t "ﬁl:’//ﬂl”/?ai
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Bai toan “"Dining Philosophers” (tt.)

BK
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Giai phap trén cd thé gay ra deadlock

= Khi tat ca triét gia dong thdi cam chiéc dlia bén tay trai roi lay
dua tay phai = deadlock

MOt sO giai phap giai quyét dudc deadlock

= Cho phép nhiéu nhat 4 tri€t gia ngbi vao ban

= Cho phep tri€t gia cam cac dia chi khi ca hai chiéc diia déu
san sang (nghia la tac vu cam cac dda phai xay ra trong CS)

= Triét gia ngoi G vi tri le cam diia bén trai trudc, sau do mdi dén
dla bén phai, trong khi do triét gia & vi tri chan cam diia bén
phai trudc, sau dd mdi dén diia bén trai

Starvation?
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Bai toan Readers-Writers

iai thuat

= DU liéu chia se
semaphore mutex = 1;
semaphore wrt =1;
int readcount = O;

= Cac writer process
wait(wrt);

writing is performed

signal(wrt);

= Cac reader process
wait(mutex);
readcount++;
if (readcount == 1)
wait(wrt);
signal(mutex);

reading is performed

wait(mutex);

readcount--;

if (readcount == 0)
signal(wrt);

signal(mutex);

BK
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i Bai toan Readers-Writers (tt.)

= mutex: “bao vé” bién readcount

s Wt
= Bao dam mutual exclusion doi voi cac writer
= Dugc s dung bai reader dau tién hoac cudi cung

vao hay ra khoi vung tranh chap.

= Néu mot writer dang & trong CS va co n reader dang
dgi thi mot reader dugc x€p trong hang dgi cua wrt va
n - 1 reader kia trong hang dgi cua mutex

= Khi writer thuc thi signal(wrt), hé théng c6 thé phuc
hoi thuc thi cua mot trong cac reader dang dgi hoac
writer dang dai.

BK
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$ Cac van de voi semaphore

= NEu cdc tac vu wait(S) va signal(S) ndm rai rac & rat nhiéu
process = NguGi lap trinh kho nam bat dudc hiéu U'ng cua

chung.

= Néu khong st dung ding = ¢ thé xay ra deadlock hodc

starvation.

= MOt process bi “die” cé thé kéo theo cac process khac cung
si’ dung bi€n semaphore.

BK
TP.HCM

signal(mutex) |

critical section

wait(mutex)

CuuDuongThanCong.com

wait(mutex) ¢

critical section

wait(mutex)

signal(mutex)

critical section

signal(mutex)
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$ Monitor

= Phan tU ngon ngll' cap cao

= Xuat hién trong nhiéu ngon ng{ lap trinh
dong thdi nhu
= Concurrent Pascal, Modula-3, Java,...

= CO thé hién thuc bang semaphore

Khoa Khoa h_OC & Kj; thu.é‘t %/ymalieudientucntt
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Monitor (tt.)

= Ki€éu module phan mém,
bao gom
= MOt hodc nhiéu thu tuc
(procedure)

= MOt doan code khoi tao
(initialization code)

« Cac bién dir liéu cuc bo
(local data variable)

M—)—)—)j

entry queue

L - -

operations M6 hinh cua mot monitor
initialization daon gian

= Ng{' nghia cua
monitor

= Shared variable chi co
thé truy xuat bdi cac
thu tuc cua monitor

= Process “vao monitor”
bang cach goi mot
trong cac thu tuc cla
monitor

= Cac thu tuc cua

monitor loai tru’ tuong
ho

5 code
TP.HCM
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i Cau tric ctia monitor

BK
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monltor monitor-name

CuuDuongThanCong.com

shared variable declarations
procedure body P1 (...) {

}
procedure body P2 (...) {

}
procedure body Pn (...) {

}
{

}

initialization code

Khoa Khoa hoc & Ky thuat Mgy, tinh.
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Condition variable

= Nham cho phép mot process dgi “trong monitor”, phai
khai bao bién diéu kién (condition variable)
a, b;
= Cac bién diéu kién déu cuc bo va chi dudc truy cap bén
trong monitor.
= Chi ¢4 thé thao tac Ién bién diéu kién bang hai thu tuc:
= a.wait: process goi tac vu nay sé bj “block trén bién diéu kien” a
= process nay chi co thé tiép tuc thuc thi khi cd process khac thuc hién

tac vu a.signal
= a.signal: phuc hoi qua trinh thuc thi cua process bi block trén

bién diéu kién a.
= NEu co nhiéu process: chi chon mot
= NEu khbng co process: khong cé tac dung

K

B
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Monitor co condition variable

—>

~—

operations

Initialization
code

CuuDuongThanCong.com

—>—>1

entry queue —

Khoa Khoa hoc & Ky thuat Mgy, tinh.

&, Cac process c6 thé dgi & entry
gueue hoac dgi 6 cac condition
qgueuve (a, b,...)

% Khi thuc hién I1€nh a.wait,
process s€ dudc chuyén vao
condition queue a

¢, Lénh a.signal chuyén mot
process tU condition queue a
vao monitor

o Khi do, dé bao dam mutual
exclusion, process goi a.signal
sé bi blocked va dugc dua vao

lieudientucntt
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Monitor co condition vayiable (tt.)

monitor waiting area

entry queue

entrance
—] l ——
-, MONITOR
— — T > local data
condition c1
T g condition variables
- procedure 1
— - )
condition cn -
L1
cn.wait T procedure k
> L1 5
L1
urgent queue 1 initialization code
cx.signal

TP.HCM
CuubDuongThanCong.com

exit l
1 | 3~
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monitor dp <
enum {THINKING, HUNGRY, EATING} state[5];
condition self[5];

}

ooooooooooooooooo
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i Monitor va dining philosophers (tt.)

void pickup(int i) {
state[ i ] = HUNGRY;
test( i );
if (state[ i ] = EATING)
self[ i ].wait();
)
void putdown(int i) {
state[ i | = THINKING; // test left and right neighbors
test((i + 4) % 5); /[ left neighbor
test((i + 1) % 5); // right ..

}

BK
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Monitor va dining philosophers (tt.)

void test(int i) {
if ( (state[(i + 4) % 5] = EATING) &&
(state[ i ] == HUNGRY) &&
(state[(i + 1) % 5] '= EATING) ) {
state[ i ] = EATING;
selff i ].signal();

y
)
void init() {
for (inti=0;i<5;i++)
state[ i ] = THINKING;
)
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i Monitor va dining philosophers (tt.)

= Trudc khi &n, mai triét gia phai goi ham pickup(), &n
xong roi thi phai goi ham putdown()

doi
dp.pickup(i);
an
dp.putdown(i);
suy nghi

= khdng gdy deadlock nhung cd thé gay starvation.
= khong thuc su’ phan bd vi diéu khién tap trung.
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