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NOI dung chuvong 3

Khai niém vé tién trinh (process).
Tiéu trinh (thread).
Piéu phdi tién trinh.
Pong bd tién trinh.

Tinh trang tac nghén (deadlock)
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° Pong bo tién trinh

|
< Lién lac gilra cac tién trinh
» Muc dich:
v DPé chia sé thong tin nhw dung chung file, bd nhé,...
v' Hoac hgp tac hoan thanh cong viéc
» CA&c co ché:
Lién lac bang tin hiéu (Signal)

AN

Lién lac bang dwdng ong (Pipe)
Lién lac qua vung nh& chia sé (shared memory)
Lién lac bang théng diép (Message)

XN X X

Lién lac qua socket

ongThanCong.com https://fb.com/tailieudientucntt
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Pong bo tién trinh

< Lién lac bang tin hiéu (Signal)

Tin hiéu

SIGINT

SIGILL
SIGKILL
SIGFPT

SIGSEG
V

SIGCLD

Mo ta

Ngwdi ding nhan phim Ctl-C dé ngat
Xt ly tién trinh

Tién trinh x& ly mot chi thi bat hop 1&
Yéu cau két thuc mét tién trinh

L6i chia cho O

Tién trinh truy xuat dén mot dia chi bat
hop 1€

Tién trinh con két thuc

ongThanCong.com

Tin hiéu dwoc goi di
boi:

- Phan ctrng

- Hé diéu hanh:;

- Tién trinh:

- Ngudi sty dung:

Khi tién trinh nhéan
tin hiéu:

- Goi ham x& ly tin
hiéu.

- X ly theo cach
riéng cua tién trinh.

- Bo qua tin hiéu.

om/tailieudientucntt
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Pong bd tién trinh

I
< Lién lac bang dwdng 6ng (Pipe)

Process Process

Pipe
A 1 B

> D@ liéu truyén: dong cac byte (FIFO)

» Tién trinh doc pipe sé& bj khéa néu pipe trong, va
doi dén khi pipe co dir liéu méi dworc truy xuat.

> Tién trinh ghi pipe sé bi khéa néu pipe day, va dot
dén khi pipe c6 ché trong dé chira di liéu.
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° Poéng bd tién trinh

I
% Lién lac qua vung nh& chia sé (shared memory)
» VUng nhé chia sé ddc 1ap véi cac tién trinh
» Tién trinh phai gan két vung nhé& chung vao khdng
gian dia chi riéng cua tién trinh

» Vung nh& chia sé la:
v Phwong phap nhanh nhat dé trao déi dir liéu gitra
céc tién trinh.
v Can dwoc bdo vé bang nhirng co ché dong bd hoa.
v' Khong thé ap dung hiéu qua trong cac hé phan tan
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° Pong bd tién trinh

I
< Lién lac bang théng diép (Message)
> Thiét lap mot mai lién két gitra hai tién trinh
» S dung cac ham send, receive do hé diéu hanh
cung cap dé trao dbi thdong diép
» Cach lién lac bang thong diép:
v Lién lac gian tiép (indirect communication)
- Send(A, message): g&i théng diép t&i port A
- Receive(A, message): nhan théng diép tw port A
v' Lién lac trwe tiép (direct communication)
- Send(P, message): g&i théng diép dén process P
- Receive(Q,message): nhan théng diép twr process

Q
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° Poéng bd tién trinh

I
Vi du: Bai toan nha san xuat - ngudi tiéu thu
(producer-consumer)

void nsx()
{  while(1)
{ tao_sp();
send(ntt,sp); /g&i sp cho ntt  }}
void ntt()
{  while(1)
{ receive(nsx,sp); //ntt cho nhan sp
tieu_thu(sp); }}
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° Pong bd tién trinh

*» Lién Ilac gua socket
> M@i tién trinh can tao mét socket riéng
> MOoi socket dwoc két budc véi modt cdng khac nhau.
» Céc thao tac doc/ghi I&n socket chinh 1a su trao doi
dir liéu gitra hai tién trinh.
» Cach lién lac qua socket:
v' Lién lac kiéu thw tin (socket dong vai trd bwu cuc)
- “tién trinh g&i” ghi di liéu vao socket ctia minh, d
liéu s& dwoc chuyén cho socket cua “tién trinh
nhan”
- “tién trinh nhan” sé& nhan di¥ liéu béng cach doc di»
liéu tir socket cla “tién trinh nhan”

ongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

° Pong bd tién trinh

*» Lién Ilac gua socket
» Cach lién lac qua socket (tt):
v' Lién lac kiéu dién thoai (socket dong vai tro tdng
dai)
- Hai tién trinh can két ndi trwdc khi truyén/nhan dov
liéu va két ndi dwoc duy tri sudt qua trinh truyén
nhan dir lieu
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Pong bd tién trinh

|
B&o dam cac tién trinh x&r Iy song song khéng tac dong
sai léch dén nhau.
Yéu cau doc quyén truy xuat (Mutual exclusion): tai
mot thei diém, chi cé mét tién trinh dwoc quyén truy
xuat mot tai nguyén khong thé chia sé.
Yéu cau phdi hop (Synchronization): cac tién trinh can
hop tac v&i nhau dé hoan thanh céng viéc.
Hai “bai toan dong bd” can giai quyét:
bai toan “ddc quyén truy xuat” (“bai toan mién gang”)
bai toan “phdi hop thuc hién”.
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° Poéng bd tién trinh

I
< Mién gang (critical section)
> Doan ma clia mot tién trinh cé kha nang xay ra 16i khi
truy xuat tai nguyén dung chung (bién, tap tin,...).
> Vi du:
If (taikhoan >=tienrut) taikhoan = taikhoan - tienrut;
else Thong bao “khong the rut tien ! “;

A who mién glag A 1z khoi midn giing

/

Proceoss A -——}

I

I

|

! 2

B b ging vio I B ra kbl
. mgénghz nuénglng

mita ging :/ :/

I
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o Pong bo tién trinh
I
< Cac diéu kién can khi giai quyét bai toan mién gang

1. Khong co gia thiét vé toc do cla cac tién trinh, cling
nhw vé sO lvong bo xw ly.

2. Khéng c6 hai tién trinh cung & trong mién gang
cung ldc.

3. Mot tién trinh bén ngoai mieén géng khong dwoc
ngan can cac tién trinh khac vao mién gang.

4. Khdng co tién trinh nao phai ch® vé han dé duoc
vao mién gang
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Pong bo tién trinh
X zléc nhém gidi phap dong bd
» Busy Waiting
» Sleep And Wakeup
v' Semaphore
v' Monitor
» Message.
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Pong bd tién trinh

I
* Busy Waiting (ban thi doi)
> Giai phap phan mém
v' Thuat toan s dung bién c& hiéu
v Thuat toan st dung bién luan phién
v' Thuat toan Peterson

> Giai phap phan cirng
v Cam ngat
v' Str dung Iénh TSL (Test and Set Lock)
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Pong bo tién trinh
| , ‘
% Thuat toan s&r dung bién c& hiéu (dung cho nhiéu
tién trinh)
v lock=0 la khdng c6 tién trinh trong mién gang.
v lock=1 la c6 mét tién trinh trong mién gang.

lock=0;

while (1) Vi pham : “Hai

{ tién trinh cé thé
while (lock == 1); cung o trong

& lock = 1; mién gang tai
critical-section (); moét thdi diém”.
ock = 0;

noncritical-section();

}
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° Poéng bd tién trinh
|

< Thuét toan st dung bién luan phién (diang cho 2 tién trinh)
Hai tién trinh A, B s dung chung bién turn:
v turn =0, tién trinh A dwoc vao mién gang
v' turn=1 thi B dwo'c vao mién gang

// t-|en trinh A turn=0 thi A // t'|en trinh B turn=1 thi B
while (1) { duoc vao while (1) {
while (turn =£ 1); mien gang while (turn/&= 0);
critical-section (); critical-section ();
turn =1; turn =0;
Noncritical-section (); Noncritical-section ();

} }

duoc vao
mien gang

- Hai tién trinh chac chan khdng thé vao mién gang cung lic, vi
tai mot thdi diém turn chi cé mét gia tri.

- Vi pham: mét tién trinh c6 thé bi ngan chan vao mién gang bdi
mot tién trinh khac khong & trong mién gang.

uuDuongThanCong.com https://fb.com/tailieudientucntt
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Pong bd tién trinh

< Thuat todn Peterson (dung cho 2 tién trinh)

>

Dung chung hai bién turn va flag[2] (kicu int).

v flag[0]=Fflag[1]=FALSE

v turn duoc khoi dong 1a 0 hay 1.

Néu flag[i] = TRUE (i=0,1) -> P, muon vao mién ging va turn=i la
dén luot P,.

Dé co thé vao duge mién ging:

v' P, dattri ﬂag[i] =TRUE dé thong bao no muén vao mién ging.
v Dat turn=j dé thir dé nghi tién trinh P; vao mlen gang.

Néu tién trinh P; khong quan tam dén Vlec vao mién ging (flag[j] =
FALSE) thi P, co thé vao mién ging

v" Neu flag []] =TRUE thi P; phai cho dén khi flag [j]=FALSE.
Khi tién trinh P; ra khéi mién gang, né dat lai tri flag[i] 1a FALSE.

ngThanCong.com https://fb.com/tailieudientucntt
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Poéng bd tién trinh

* Thuat toan Peterson (doan code)

// tién trinh PO (i=0)
while (TRUE)

{

flag [0]= TRUE; //PO mudn vao
//mién gang

turn = 1; //thu de nghi P1 vao

while (turn==1 &&
flag[1]==TRUE);

//neu P1 muon vao thi PO cho

critical_section();

flag [0] = FALSE; //PO ra ngoai mg

noncritical _section ();

// tién trinh P1 (i=1)
while (TRUE)

{

flag [1]= TRUE; //P1 muon vao
//mién gang
turn = 0; //thir de nghi PO vao
while (turn == 0 && flag
[0]==TRUE); //neu PO muon vao
//thi P1 cho
critical_section();
flag [1] = FALSE;//P1 ra ngoai mg
Noncritical_section ();
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Pong bd tién trinh

X llém ngat
» Tién trinh cam tat ca cac ngat truwéc khi vao
mién gang, va phuc hoéi ngat khi ra khoi mién
gang.
v Khéng an toan cho hé thong
v Khéng tac dung trén hé thong c6 nhiéu bd x
y
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Poéng bd tién trinh

I
% St dung Iénh TSL (Test and Set Lock)

boolean Test_ And_Set_Lock (boolean lock){
boolean temp=lock;
lock = TRUE;
return temp; //tra vé gia tri ban dau cla
//bién lock

}

critical_section ();
lock = FALSE;
noncritical_section ();

boolean lock=FALSE; //bién dung chung
while (Test_And_Set_ Lock(lock));

ongThanCong.com
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Pong bd tién trinh

|
% Nhom giai phap “SLEEP and WAKEUP “ (ngu va
danh thurc)
1. S& dung lénh SLEEP VA WAKEUP
2. S dung cau tric Semaphore
3. S dung cau tric Monitors
4. St dung théng diép
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° Pong bd tién trinh

I
< S dung lénh SLEEP VA WAKEUP

» SLEEP — “danh sach san sang”, 1ay lai CPU cap cho
P khac.

» WAKEUP — HBDH chon mot P trong ready list, cho
thwe hién tiép.

> P chwa du diéu kién vao mién gang — goi SLEEP dé
tw khéa, dén khi cé P khac goi WAKEUP dé giai
phong cho no.

> Mot tién trinh goi WAKEUP khi ra khéi mién gang dé
danh thirc mét tién trinh dang che, tao co hdi cho
tién trinh nay vao mién gang
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° Poéng bd tién trinh

| ‘
“ S dung lénh SLEEP VA WAKEUP

int busy=FALSE; // TRUE la co tién trinh trong mién gang, FALSE |a khong cé
int blocked=0; // dém so lvong tién trinh dang bi khoa
while(TRUE){
if (busy) {
blocked = blocked + 1;
sleep();
}else busy = TRUE;
critical-section ();
busy = FALSE;
if (blocked>0){
wakeup(); //danh thirc mot tién trinh dang cho
blocked = blocked - 1;

}

Noncritical-section ();

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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° Pong bd tién trinh

I
< S dung cau truc Semaphore
> Bién semaphore s c6 cac thudc tinh:
v' M6t gia tri nguyén duong e;
v M6t hang doi f : lwu danh sach céac tién trinh dang
cho trén semaphore s.
» Hali thao tac trén semaphore s:
v' Down(s): e=e-1.
- Néu e < 0 thi tién trinh phai ch® trong f (sleep),
ngwoc lai tién trinh tiép tuc.
v Up(s): e=e+1.
- Néu e<=0 thi chon mét tién trinh trong f cho tiép
tuc thwc hién (danh thure).
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° Poéng bd tién trinh

I
% S dung cau truc Semaphore
Down(s) { P la tién trinh thyc hién thao tac Down(s) hay Up(s)
e=e-1;
if(le <0) {
status(P)= blocked; //khoa P (trang thai cho)
enter(P,f); //cho P vao hang doi f
}
}
Up(sX
e=e+1;
if(e<=0 ){
exit(Q,f); //lay mot tt Q ra khoi hang doi f
status (Q) = ready; //chuyén Q sang trang thai san sang
enter(Q,ready-list); /dwa Q vao danh sach san sang
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° Pong bd tién trinh
|

< S dung cau tric Semaphore

» Heé diéu hanh can cai dat cac thao tac Down, Up Ia
ddc quyén.
» Cau truc clia semaphore:
class semaphore{
Int e;
PCB * f; //ds riéng cua semaphore
public:
down();
up();
5

> |e| = sb tién trinh dang ch& trén f.
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° Pong bd tién trinh

|
< Giai quyét bai toan mién gang bang Semaphores

»Dung mbét semaphore s, e dwgc khdi gan 1a 1.
»>Tat ca cac tién trinh 4p dung cung cau trdc chwong trinh sau:

semaphore s=1; //nghia la e cua s=1

while (1)

{
Down(s);
critical-section ();
Up(s);

Noncritical-section ();

} CuuDuongThanCong.com https://fb.com/tailieudientucntt
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° Pong bd tién trinh

|
< Giai quyét bai toan dong bd bang Semaphores

» Hai tién trinh dc‘“)ng hanh P1 va P2, P1 thwc hién cong viéc 1, P2
thwe hién cong viéc 2.
> Cv1lam trwédce réi mai lam cv2, cho P1 va P2 dung chung mét
semaphore s, kh&i gan e(s)= 0:
semaphore s=0; //dung chung cho hai tién trinh
P1:{
job1();
Up(s); //danh thirc P2
}
P2:{
Down(s); // ch& P1 danh thirc
Job2();
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° Pong bd tién trinh

|
< Van dé khi st dung semaphore

> Tién trinh quén goi Up(s), va két qua la khi ra khdi
mién gang no sé khong cho tién trinh khac vao
mién gang!
e(s)=1;
while (1)
{
Down(s);
critical-section ();
Noncritical-section ();
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° Pong bd tién trinh

|
< Van dé khi st dung semaphore

> S dung semaphore c6 thé gay ra tinh trang tac nghén.

P1:

{ Hai tién trinh P1, P2 str dung

down(s1); down(s2); chung 2 semaphore s1=s2=1
up(s1); up(s2);

} N&u thir tu thue hign nhu sau:
P1: down(sl), P2: down(s2),
P1: down(s2), P2: down(s1)
Khi d6 s1=s2=-1 nén P1,P2 déu

up(s2); up(sl); cho mai

down(s2); down(sl);

ongThanCong.com https://fb.com/tailieudientucntt
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L)

Pong bd tién trinh

S dung cau trac Monitors

Hoare(1974) va Brinch & Hansen (1975) da dé nghi mot co
ché cao hon goil & monitor dwoc cung cap béi 1 sd6 ngén
nglr 1ap trinh
Monitor 1& mdt cau trac dac biét (16p)
v’ cac phwong thirc ddc quyén (critical-section)
v’ céc bién (dwoc dung chung cho céc tién trinh)
- CAc bién trong monitor chi cé thé dwoc truy xuat bdi cac
phwong thire trong monitor
v’ Tai mét thoi diém, chi co mot tién trinh duy nhat dwoc
hoat ddng bén trong mot monitor.
v/ Bién diéu kién c
- ding dé déng bo viéc st dung cac bién trong monitor.
- Wait(c) va Signal(c):

https://fb.com/tailieudientucntt
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° Poéng bd tién trinh

< S dung cau tric Monitors

Wait(c): chuyén trang thai tién trinh goi sang ch& (blocked)

Walt(€) - 3 gat tién trinh nay vao hang doi trén bién didu kién c.

{

status(P)= blocked; //chuyén P sang trang thai cho
enter(P,f(c)); //dat P vao hang doi f(c) cua bién dieu kién c

}Si allc Signal(c): khi c6 mot tién tr[nh dang cho trong hang doii c,
gnal(c) kich hoat tién trinh do6 va tién trinh goi sé roi khéi monitor.

{

if (f(c) 1= NULL)
exit(Q,f(c)); /LAy tién trinh Q dang chd trén ¢
status(Q) = ready; //chuyén Q sang trang thai san sang
enter(Q,ready-list); /dwa Q vao danh sach san sang.
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° Poéng bd tién trinh

I
% S dung cau truc Monitors

monitor <tén monitor > //khai bao monitor
dung chung cho céc tién trinh

<cac bien dung chung>;

<cdac bién diéu kién>;

<cac phuong thuc déc quyén>;
Procedare ™ }

//tién trinh Pi:
while (1) //cau tric tién trinh th i

Noncritical-section ();

----------------------------- Noncritical-section ();
}

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Pong bd tién trinh

|
< S dung cau tric Monitors
> Nguy co thwe hién dong bd héa sai gidm rat nhiéu.
> [t c6 ngdn ngl ho tro’ cau trdc monitor.
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Poéng bd tién trinh

|
< Monitors va Bai toan 5 triét gia an toi
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° Poéng bd tién trinh

I
. . \ s p . X Y. X
*+ Monitors va Bai toan 5 triét gia an toi

monitor philosopher{

enum {thinking, hungry, eating} state[5]; // cac bién dung chung
//cho céc triét gia

condition self[5]; //cac bién diéu kién dirng dé dong bd viéc an toi

//cac pt doc quyen (cac mien gang), viec doc quyen do nnlt ho
tro.

void init(); /phwong thire khoi tao

void test(int i); /dung kiém tra diéu kién truede khi triét gia thiv i an
void pickup(int i); //phwong thire lay dia

void putdown(int i); /phwong thire tra dia

}
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° Poéng bd tién trinh

I
*+ Monitors va Bai toan 5 triét gia an toi

void philosopher() //phvong thire khoi tao (constructor)
{ //gan trang thai ban dau cho céc triét gia la "dang suy nghi"
for (int1=0; i <5; i++) state[i] = thinking;
}
void test(int i) { /néu tg_i doi va cac tg bén trai, bén phai khéng dang
//an thi cho tg_i an
If ( (state[i] == hungry) && (state[(i + 4) % 5] != eating) &&(state[(i
+ 1) % 5] I= eating)) {
selffi].signal();//danh thirc tg_i, néu tg_i dang cho
state[i] = eating; //ghi nhan tg_i dang an
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Pong bo tién trinh

I
. . . \ s p - X Y X
*» Monitors va Bai toan 5 triét gia an toi

void pickup(int i)
{
state[i] = hungry; //ghi nhan tg i doi
test(i); //kiém tra dk trwéde khi cho tg_i &n
if (state[i] '= eating) selffi].wait(); //doi tai nguyen
}
void putdown(int i)
{
state[i] = thinking; //ghi nhan tg i dang suy nghi
test((i+4) % 5); //kt tg bén phai, néu hop |& thi cho tg nay an
test((i+1) % 5); //kt tg bén trai néu hop |é thi cho tg nay an
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° Poéng bd tién trinh

|
< Monitors va Bai toan 5 triét gia an toi

/I Cau truc tién trinh Pi thwce hién viec an cla triét gia the |
philosopher pp; //bien monitor dung chung
Pi:
while(1) {
Noncritical-section();
pp.pickup(i); //pickup 1& mién gang va dwoc truy xuat doc quyén
eat(); //triet gia an
pp.putdown(i); //putdown 1& mién gang va duoc truy xuat doc
quyén
Noncritical-section();

—

ongThanCong.com https://fb.com/tailieudi
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° Pong bd tién trinh

I
% S dung thong diép
> M6t tién trinh kiém soat viéc s dung tai nguyén va
nhiéu tién trinh khac yéu cau tai nguyén.

while (1) {
Send(process controler, request message); //gdi thong diép can tai nguyén
//va chuyén sang blocked
Receive(process controler, accept message); //nhan thong diép
critical-section(); //doc quyen su dung tai nguyen dung chung
Send(process controler, end message); //goi td ket thuc su dung tn.
Noncritical-section();

> Trong nhirng hé théng phan tan, co ché trao dbi thdng diép sé
don gian hon va dwgc dung dé giai quyét bai toan dong bd hoa.
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. Tinh trang tac nghén (deadlock)

I
“ Mot tap hop cac tién trinh goi la & tinh trang tac nghén
neu mai tien trinh trong tap hop déu cho doi tai nguyéen
ma tién trinh khac trong tap hop dang chiém gitr.
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. Tinh trang tac nghén (deadlock)
|

< Diéu kién xuat hién tac nghén

1. Diéu kién 1: C6 st dung tai nguyén khdng thé chia
se.

2. Diéu kién 2: Sw chiém gilr va yéu cau thém tai
nguyén khong thé chia sé.

3. Diéu kién 3: Khong thu hdi tai nguyén ti tién trinh
dang gilr chung.

4. Diéu kién 4: Toén tai mét chu trinh trong dé thi cap
phat tai nguyén.
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Tinh trang tac nghén (deadlock)

I
< DO thi cap phat tai nguyén

7 /N
| L N

(a) (b)

> )
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Tinh trang tac nghén (deadlock)

I
<% Céac phwong phap xt ly tdc nghé&n va ngan chan tac
nghén
» S dung mot thuat toan cap phat tai nguyén ->
khéng bao gi& xay ra tac nghén.
» Cho phép xay ra tac nghén ->tim cach siva chira
tac nghén.

> BO6 qua viéc x& ly tac nghén, xem nhuw hé thong
khéng bao gi& xay ra tac nghén.
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. Tinh trang tac nghén (deadlock)

% Ngél'm chan tac nghén
> Diéu kién 1 gan nhw khong thé tranh dworc.
> Dé diéu kién 2 khdng xay ra:
v' Tién trinh phai yéu cau tat ca cac tai nguyén can thiét
trwdc khi cho bat dau xt ly.
v' Khi tién trinh yéu cau mot tai nguy@n mai va bi tr chdi
- Gidi phong cac tai nguyén dang chiém git
- Tai nguyén ci dwoc cap lai cung véi tai nguyén maoi.
> DEé diéu kién 3 khdng xay ra:
v" Thu hdi tai nguyén tir cac tién trinh bj khoa va cap phat
tré lai cho tién trinh khi né thoat khai tinh trang bi khoa.
> DEé diéu kién 4 khdng xay ra:
v' Khi tién trinh dang chiém git tai nguyén Ri thi chi cé thé
yéu cau cac tai nguyén Rj néu F(Rj) > F(Ri).
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Tinh trang tac nghén (deadlock)

|
< Giai thuat cip phat tai nguyén tranh tac nghén

» Giai thuat xac dinh trang thai an toan
> Giai thuat Banker
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. Tinh trang tac nghén (deadlock)

% Giai thuat xac dinh trang thai an toan

iInt NumResources; //s6 tai nguyén
int NumProcs; //s6 tién trinh trong hé thdng
iInt Available[NumResources] //s6 lwong tai nguyén con tw do
iInt Max[NumProcs, NumResources],
//Max[p,r]= nhu cau toi da cla tién trinh p vé tai nguyén r

Int Allocation[NumProcs, NumResources];

//Allocation[p,r] = s6 tai nguyén r da cap phat cho tién trinh p
Int Need[NumProcs, NumResources],

/INeed[p,r] = Max[p,r] - Allocation[p,r]= s6 tai nguy@n r ma
tién trinh p con can s dung

int Finish[NumProcs] = false; //=true néu process P thyc thi xong;
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. Tinh trang tac nghén (deadlock)

I
% Giai thuat xac dinh trang thai an toan

Bl.
If 3.
Finish[i] = false  //tién trinh i chwa thwc thi xong
Need[i,j] <= Available[j], Vj //Yéu cau cla process i dwoc thoa
Do B2 else goto B3
B2. Cap phat moi tai nguyén ma tién trinh i can
Allocation([i,j]= Allocation[i,j]+Need][i,j]; V]
need[1,j]=0 ; V]
Available[j]= Available[j] - Need][i,j];
Finishli] = true;
Available[j]= Available[j] + Allocation[i,j];
goto B1
B3. Vi If Finish[i] = true -> « hé thong & trang thai an toan », else
« khong an toan »

ieudientucntt
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. Tinh trang tac nghén (deadlock)

I
< Giai thuat Banker: Pi yéu cau kr thé hién cua tai
nguyen r

B1. If kr <= Need][i,r] Vr, goto B2, else « |6i »

B2. If kr <= Available[r] Vr, goto B3;
else Pi « wait»

B3. Vr:

Available[r]=Available][r]-kr;
Allocation[i,r] =Allocation[i,r]+ kr;
Need]i,r] = Need[i,r] — kr;

B4: Kiém tra trang thai an toan cda hé thdng.
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Tinh trang tac nghén (deadlock)

|
> Vi du - cap phat tai nguyén tranh tac nghén

Max Allocation Available

R1 R2  R3  R1 : R2 R3 RL R2 R3
PL[3 |2 |2 [1 |o |o |4 |1 |2
P2 6 1 |3 +2 1 1
P33 1 4 2 1 1
P4 4 (2 2 0 0 2

> Né&u tién trinh P2 yéu cau 4 R1, 1 R3. hay cho biét
yéu cau nay c6 thé dap yng ma khdng xay ra
deadlock hay khong?
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. Tinh trang tac nghén (deadlock)

|
> Vi du - cap phat tai nguyén tranh tac nghén

BO: Tinh Need la nhu cau con lai vé mdi tai nguyén j
cia moi tién trinh i:
Need][i,j]=Max]i,j-Allocation]i,j

Need Allocation Available
R1 | Ré R3I| Rl  R2 R3 R1 R2 | R3
Pl |2 2 2 1 0 0 4 1 2
P2 Z 0 2 2 1 1
P3 1 0 3 2 1 1
P4 4 2 0 0 0 2
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. Tinh trang tac nghén (deadlock)

|
> Vi du - cap phat tai nguyén tranh tac nghén

B1+B2: yéu cau tai nguyén cla P2 thoa dk & B1, B2.
B3: Thir cap phat cho P2, cap nhat tinh trang hé thong

Need Allocation Available

Rl R2  R3 | Rl R2 | R3 Rl1  R2 | R3

e Bl & o [o
> e

P3 |1 0 3 2 1

=

o |

P4 |4 2 0 0 2
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. Tinh trang tac nghén (deadlock)

|
> Vi du - cap phat tai nguyén tranh tac nghén
B4: Kiém tra trang thai an toan cta hé théng.
Lan Iwot chon tién trinh dé thir cap phat:
Chon P2, th&r cap phat,
Avallable[j]= Avallable[j] + Allocationli,j];

Need Allocation Available
R1/ R2 R3 R1 R2 R3 |R1 R2 R3
PL/2 2 |2 1 |0 |0
P2 0 0 O
P31 0 |3 2 1 |1
P44 2 0 0 |0 2
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Tinh trang tac nghén (deadlock)

|
> Vi du - cap phat tai nguyén tranh tac nghén

+ Chon P1
Need Allocation Available
R1 R2 R3 |R1 R2 R3| Rl |R2| R3
P2 |0 0 0 O 0 |0
P3 |1 0 3 2 1 |1
P4 4 2 0 0O 0 2
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Tinh trang tac nghén (deadlock)

|
< Vi du - cap phat tai nguyén tranh tac nghén

+ Chon P3:
Need Allocation Available
R1 R2 R3 |R1  R2 R3 |R1/R2 R3
P1 O 0 0 O 0 |0 -
P2 0 0 0 O 0 |0
P3 |0 0 0
P4 4 2 0 0O 0 2
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Tinh trang tac nghén (deadlock)

|
< Vi du - cap phat tai nguyén tranh tac nghén

+ Chon P4:
Need AIIocatio; Available
R1 | R2 | R3 RliI;Z R3 R1| R2 | R3
PL 0O O O_ J_0_ o o0 |9 |3 -
P2 0 0 |0 |0 O
P30 (3— O 0 0 |0
P4J_O O 0O 0 0 .

> Moi tién trinh da dwoc cap phat tai nguyén véi yéu cau
cao nhat, nén trang thai cua hé thong la an toan, do dé
co thé cap phat cac tai nguyén theo yéu cau cua P2.

om/tailieudientucntt
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. Tinh trang tac nghén (deadlock)

|
< Giai thuat phat hién tac nghén

1. D6i vé&i Tai nguy@n chi cé mot thé hién
2. DOoi voi Tai nguyén cé nhiéu thé hién
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. Tinh trang tac nghén (deadlock)

|
1. Doi voi Tai nguyén chi co mét thé hién
> Dung do thi doi tai nguyén (wait-for graph)

v Duoc xay dwng tir do thi Cép‘phét tai nguyén
(resource-allocation graph) bang cach bo nhirng
dinh biéu dién loai tai nguyén.

v' Canh tw Pi t&i Pj : Pj dang doi Pi giai phdng mot
tai nguyén ma Pj can.

> Heé thong bi tac nghé&n néu va chi néu dod thj doi tai
nguyéen co chu trinh.
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. Tinh trang tac nghén (deadlock)

ey A ., Tién trinh | Yéu cu Chiém gitr
1. DOivdi Tai nguyénchico  pg R1 RD
mot thé hién P2 R3, R4 R1
. P3 R5 R4
> Vidy P4 R2 R5

@ PS5 R3

R1 R3 R4

NN @@

e O I - s ) g e e
do thi dgi tai nguyen

d6 thi cap phat tai doé th,i\ thir cap Pha'E tai
nguyén nguyén theo yéu cau
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. Tinh trang tac nghén (deadlock)

|
2. DOoi vai Tai nguyén cé nhiéu thé hién

Bwéc 1: Chon Pi dau tién sao cho co yéu cau tai
nguyén co thé dwoc dap wng,

néu khéng co thi hé thong bi tac nghén.
Bwée 2: Tho Cép phat tai nguyén cho Pi va kiém tra
trang thai hé thong,

néu hé thong an toan thi t&i Budc 3,

ngwoc lai thi quay [én Budc 1 tim Pi ké tiép.
Bwéc 3: Cap phét tai nguyén cho Pi. Néu tat ca Pi
duwoc dap wng thi hé théng khdéng bi tac nghén, nguoc
lai quay lai Budce 1.
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. Tinh trang tac nghén (deadlock)

|
< Hiéu chinh tac nghén
> Huy tién trinh trong tinh trang tac nghén

v Huay dén khi khdng con chu trinh gay tac nghén

v Dwa vao cac yéu té nhw dd wu tién, thdi gian da xi ly,
sO tai nguyén dang chiém gilr, hodc yéu cau thém...

> Thu hoi tai nguyén

v Chon la mét nan nhan: tién trinh nao sé bi thu hoi tai
nguy@n? va thu hoi nhirng tai nguyén nao?

v Tr& lai trang thai trwdc tac nghén (rollback): khi thu hoi
tai nguyén, can phuc hoi trang thai cla tién trinh vé
trang thai gan nhat khi chwa bj tac nghén.

v' Tinh trang «dai tai nguyén»: can bao dam khéng co
tién trinh nao ludn bj thu hoi tai nguyén?

ngThanCong.com https://fb.com/tailieudientucntt
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