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4.1 Dinh nghia deadlock

o Deadlock la trang thai cia hé thong ma & do cé it nhat 2
process dang dung chd lan nhau va nhu thé chung khong thé
chay tiép duoc.
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4.2 Bon diéu kién can va dua dé gay ra deadlock

1. Loai trir tuong hé doan code CS truy xudt tai nguyén ding
chung clia cac process chay dong thoi.

2. Process gilt tai nguyén ci dang chiém dung trong khi c6
gang xin thém tai nguyén moi.

3. Hé thong cé dung tai nguyén “non-preemptive”, la loai tai
nguyén ma sau khi da giao cho 1 process nao do truy xuat,
hé thong khong duoc quyén ldy lai tam thoi dé cho process
khac truy xuat.

4. Pa xuat hién vong khép kin gitta cac process chd nhau.
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4.3 Bon chién luoc giai quyét deadlock

1. Phét 10 : khong lam gi ca vi hy vong hé thong sé khéng cé
deadlock = Néu hé théng coé deadlock thi chiu chét!!.

2. Phat hién va chira tri deadlock (Dectection & Recovery) : ctr dé
hé théng hoat dong tu do, theo dinh ky hay khi hé thong ranh,
may sé kiém tra dé phat hién cé deadlock khong ? Néu khong thi
thoi, néu c6 thi tim cach chira tri sao cho hé thong hét bi
deadlock va lam viéc binh thuong tro lai.

3. Né tranh deadlock (Deadlock Av0|dance) moi khi sap cap phat
tai nguyen cho process, may kiém tra can than xem co6 dan dén
deadlock khong ? Néu khoéng thi cap phat binh thuong, con néu
c6 nguy co deadlock thi tri hoan viéc cap phat dé né tranh
deadlock co thé xay ra.

4, Phong ngua deadlock (deadlock preventlon) hé tho'ng sé dung 1

tap cac nguyen tac rat nghiém khac trong viéc cap phat tai
nguyén cho cac process sao cho deadlock khong thé xay ra.
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4.4 Chién luoc phat hién & chira tri deadlock

1. Giai thuat don gian cho hé théng ma mai loai tai nguyén chi co toi
da 1 tai nguyén (hé théng c6 1 CPU, 1 dia cing, 1 may in, 1
scanner,...).

2. Giai thuat tong quat cho hé théng ma maéi loai tai nguyén co thé
co nhiéu tai nguyén (hé thong cé 8 CPU, 4 dia cling, 5 may in, 3
scanner,...)
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Giai thuat phat hién deadlock don gian

« Néu moéi loai tai nguyén chi co t6i da 1 tai nguyén thi khi 1
process Pi nao do6 dang chiém qil tai nguyén Rj thi khong co
process nao khac cé thé truy xuat Rj nia (nguyén tac loai trir
tuong ho). Nhu vay, néu process Pj can truy xuét Rj, no budc phai
dung chd process Pi tra tai nguyén Rj, ta néi trong truong hop
nay, Pj phu thuéc Pi.

. Y tudng co ban cla giai thuat phat hién deadlock don gian la hé
thdng sé xay dung va quan ly do thi miéu ta su phu thudc gida
cac process theo thoi gian. Do thi nay c6 cac thanh phan sau :
moi process hay moi tai nguyén la 1 nut cda dé thi, cung co
huéng ti nut | dén j miéu ta phan t& i phu thudc phan tij.
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Giai thuat phat hién deadlock don gian

R

Tai nguyén R1
dang bi P1 truy
xuat (chiém gil)

@

\ 4

R2

Process P2 dang dung cho tai
nguyén R2 (dang bi chiém gilt
bdi process khac)
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Giai thuat phat hién deadlock don gian

0 Thi du co6 2 process P1 va P2 dang chay, theo giai thuat process
P1 sé truy xuat tai nguyén R1 réi R2, trong khi do process P2 sé
truy xuéat R2 roi R1 voi tién do thoi gian cu thé nhu sau :

= tai t1 : process P1 xin truy xuat R1 = OK = hé théng vé 1 cung
tir R1 t6i P1 va cho P1 chay tiép.

= tai t2 : process P2 xin truy xuat R2 = OK = hé théng vé 1 cung
tir R2 t6i P2 va cho P2 chay tiép.

= tai t3 : process P1 xin truy xuat R2 (dang bi P2 chiém git) = hé
théng vé 1 cung tir P1 téi R2 va bat P1 dung doi process P2.

= tai t4 : process P2 xin truy xuat R1 (dang bi P1 chiém git) = hé
théng vé 1 cung tir P2 t6i R1 va bat P2 dung doi process P1.

= it t4 tro di : da xuét hién vong kép kin chira 2 process P1 va P2 =
2 process P1 va P2 déu bj ding vi phai chd lan nhau va ching
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Giai thuat phat hién deadlock don gian

o (P~

R1 R2

t4 @ t2
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4.5 Giai thuat phat hién deadlock tong quat

Trang thai s dung cac tai nguyén cua cac process tai tung thoi
diém duoc xac dinh bdi 4 thong s6 sau day :

= vector miéu ta sé luong tai nguyén tong thé da duoc gan vao may
E(E1, E2,...,Em), trong do6 Ei la s6 luong tai nguyén loai i ma hé
théng duoc trang bi. Nhu vay vector E la hang sé trong Itc hé
théng hoat dong (ta khéng dugc phép gan/go tai nguyén trong luc
may dang van hanh).

= vector miéu ta s6 luong tai nguyén chua dung (dang ranh) A(A1,
A2,...,Am), trong do6 Ai la s6 lugng tai nguyén loai i con dang ranh.
Nhu vay, vector A < E theo nghia Vvj, Aj < Ej.

Mén : Hé diéu hanh
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4.5 Giai thuat phat hién deadlock tong quat

= ma tran C miéu ta s6 luong tai nguyén thuéc ting loai da duoc cap
phat cho cac process (gia sit c6 n process va m loai tai nguyén

khac nhau) :

fC11

C21

\ Cn1

Ci2

C22

Cn2

C13

C23

Cn3

C1m\

C2m

CnmJ

Phan t& Cij miéu ta so luong tai nguyén loai j dang bi process i
chiém git.
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4.5 Giai thuat phat hién deadlock tong quat

= ma tran R miéu ta sbé luong tai nguyén thudc tung loai dang duoc
cac process xin thém nhung chua duoc cap phat (vi chua co

san!) :

fR11

R21

\ Rn1

R12

R22

Rn2

R13

R23

Rn3

R1m\

R2m

an)

Phan t& Rij miéu ta so luong tai nguyén loai j dang duoc

process i xin thém nhung chua duoc cap phat.
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4.5 Giai thuat phat hién deadlock tong quat

E| =AJ+ ZC

Tong So tai nguyén
loai | dang bi n process
chiém qilr

SO tainguyén  S6 tai nguyén
tongthéloaij = loaijcon ranh
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4.5 Giai thuat phat hién deadlock tong quat

BOOL deadlock[n]; // = 0 : chua deadlock, = 1 : bi deadlock

int E[m]; // ban sao vector E cua hé théng

Int Alm];  // ban sao vector A cua hé thong

int C[n]
int R[n]

‘'m]; // ban sao vector E cua hé thong

‘'m]; // ban sao vector E cua hé thong

g nghé Théng tin

_ Khoa Cén
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4.5 Giai thuat phat hién deadlock tong quat

/Il dung timer dinh ky tao ngat dé chay thu tuc nay
void Deadlock_Detection(void) {
int i;
//1. khéi dong cac process déu bi deadlock
for (i=0; i<n; i++) deadlock][i] = 1;
//2. Lap tim process i chay duoc
while (i=FindProcess()) >=0) {// cé process chay duoc
deadlock][i] = 0;
\ for (j = 0; j<m;j++) A[j] += C[i]ljI;
/13. kiém tra c6 deadlock khéng
for (i=0; i<n,i++) if (deadlock[i] ==1) break;
if (i>=n) return; // khéng co deadlock
/l co deadlock, giai quyét
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4.5 Giai thuat phat hién deadlock tong quat

// Tim 1 process co thé chay duoc
int FindProcess(void) {
for (i=0; i<n;i++)
if (deadlock[i]l==1 && lessequal(R,i,A)) return i;
// khéng tim duoc process co thé chay tiép
return -1;

}

// Kiém tra hang i cia ma tran C c6 nho hon hay bang vector A
BOOL lessequal(C,i,A) {

for (j=0;j<m;j++) if (C[il[j] > A[j]) return FALSE;

return TRUE;
}

M6n : Hé diéu hanh
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4.5 Giai thuat phat hién deadlock tong quat

Chtra tri deadlock :

= dung co ché "Preemption" tai nguyan cé lién quan : khéng
tong quat vi khéng kha thi néu tai nguyéon lién quan la tai
nguyén dang “non-preemptive”.

= giét 1 hay n process roi cho chung chay lai tir dau : chon
process nao dé giét? Giét process sé lam mét tinh nhat quan
dix liéu (vi bi process hiéu chinh 1 phan roi).

= rollback process vé checkpoint thich hop : ton bo nhé luu tri
trang thai process ¢ nhing checkpoint.
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4.6 Chién luoc né tranh deadlock

Né tranh deadlock :

dé hé théng hoat dong tu do, chi khi can cép phat tai nguyén
cho process thi phai can than : tién tri xem néu cap phat thi co
dan hé théng dén deadlock khong ? Néu co thi khong cdp phat
(cho process xin cap phat ngi cho), néu khong thi cap phat tai
nguyén binh thuong.

Trang thai an toan la trang thai ma ¢ dé chua c6 deadlock va
ton tai it nhat 1kha nang chay céac process sao cho chuing hoan
tat chiic nang. Nguoc lai ta noéi hé thong dang & trang thai khong
an toan.

Nhu vay, trang thai bat dau cta hé théng (EY,A%,CO RO) Ia trang
thai an ntoan.

) o Mén : Hé diéu hanh
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4.6 Chién luoc né tranh deadlock

Né&u hé théng dang & trang thai an toan (E',Al,C',R}), néu co
process giai phong tai nguyén thi hé théng sé chuyén dén trang
thai (E+1,A+1,CH+1 Ri+1), an toan hon = khong can kiém tra
truong hop nay.

Né&u hé théng dang & trang thai an toan (E',A',C',R), néu co
process xin cap phat tai nguyén thi hé théng sé chuyén dén
trang thai (E*1,A+1 C*+1 R*1) trang thai nay co thé an toan
ho&c khong an toan = can kiém tra can than truong hop nay :
dung thuat giai phat hién deadlock trén trang thai

(E+1 A+ CH+1 R+1) xem c6 bi deadlock khéng? Né&u co thi
khéng cap phat (cho process xin cap phat ngu cho), néu khéng
thi cap phat tai nguyén binh thuong.

) o Mén : Hé diéu hanh
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4.7 Chién luoc dé phong deadlock

Tim cach cép phat tai nguyén sao cho vé nguyén tac khéng thé gay
ra deadlock vé sau :
= Ngua nguyén nhan 1 : dung tao co héi cho cac process phai
loai trir tuong ho lan nhau khi thi hanh doan code CS truy xuét
tai nguyén dung chung, thi du dung ky thuat '‘Spooling' may in.
Ky thuat nay khong co tinh tong quat cao vi khong thich hop
cho moi tai nguyén.

M6n : Hé diéu hanh
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4.7 Chién luoc dé phong deadlock

Ngtra nguyén nhan 2 : ding dé process gitt tai nguyén ci (dang
chiém gil) khi xin va cho tai nguyén méi :
= cho méi process dung dung 1 tai nguyén, nhu vay néu process
dang xin tai nguyén ma chua cap phat thi khéng process nao
cho ndé ca, con néu process da duoc cap phat tai nguyén, né
khong duoc xin thém nén khoéng thé cho process khac dugc.
= cho moi process dung tu do n tai nguyén, nhung phai xin toan
bo 1 lan, khong duoc xin nhiéu lan = ciing khéng gay ra viéc
cac process cho vong lan nhau.
= cho méi process dung tu do n tai nguyén va duoc phép xin nhiéu
lan theo yéu cau cla thuat giai riéng, nhung mai lan xin tai
nguyén mai, process phai tra lai tat ca cac tai nguyén dang
chiém git r6i xin lai cung véi tai nguyén méi = cling khéng gay
ra viéc cac process chg vong lan nhau

) o Mén : Hé diéu hanh
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4.7 Chién luoc dé phong deadlock

= Ngua nguyén nhan 3 : dung su dung tai nguyén dang "No
preemptive" = khong kha thi.

» Ngla nguyén nhan 4 : ding dé cac process tao vong cho khép
kin : danh s thi tu cac tai nguyén roi yéu cau cac process phai
xin cap phat cac tai nguyén theo thit tu xac dinh (tdng dan hay
gidm dan). Van dé la danh s6 céac tai nguyén theo thit tu nao cho
hop ly dé moi process déu co thé hoat dong theo thuat giai riéng
cua minh?

_ ) o Mén : Hé diéu hanh
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