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Khai niém vé Thread

Q Trong cac hé diéu hanh truyén thdng, mbi tién
trinh c6 khong gian dia chi va mét thead duy
nhat.

QTrong thwc t€, nguwdi ding mong muodn cd
nhiéu thread diéu khién trong cung khong gian
dia chi chay song song, nhw cac tién trinh
riéng biét.

QThread c6 mét sb tinh chat clia cac tién trinh,
nén Thread dwoc goi la lightweight
processes
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Khai niém vé Thread

aKhai niém Thread:
~ M6t tién trinh co thé cé nhiéu thread, mdi thread
thwe hien mot chirc nang cu thé trong cung khong
gian dia chi cua tién trinh.
~ Méi thread bao gom:

= Mot bé dém chwong t(‘mh (Program counter): theo
ddi cac chi thi thwce thi tiép theo.

= Thanh ghi: chiva cac bién lam viéc hién hanh
s Stack: cha lich st thuwc hién, v&i mét frame cho moi
thu tuc dwoc goi.
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Khai niem multithreading

Q Trang thai r)hiéu threads chay song song trong
cung mot tién trinh goi la multithreading

Process 1 Process 1 Process 1 Process
|

|

1\ | '1
Space
Thread

Thread

Kernel K I K |
space erne erne

(a) (b)

(@) 3 process , moi process co 1 thread.
(b) 1 process v¢i 3 threads.
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Trang thai cua thread

0 M6t thread cé thé co céc trang théai: running,
blocked, ready, terminated.

Q Moi thread c6 stack riéng, chra mot frame cho
méi thd tuc dwoc goi, gdbm céc bién cuc bd va
dia chi tra vé khi tha tuc két thuc.

Thread 2

Thre.;ad 1 \ Thr?rad 3
S
3 f-

Thread 1's = E
stack v

Kerne
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Cac thu tuc cua thread

apthread_exit: Khi thread két thiic cong viéc.

Q pthread_wait: Trong mot hé thong thread, mot
thread c6 thé ch® mét thread khac.

Q pthread_vyield, cho phép mdét thread tw nguyén
tlr bd CPU cho moét thread khac chay.
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Ly do swr dung thread

0 Chia sé mdt khéng gian dia chi va tat ca cac
di¥ liéu cua thread

QThread khéng co tai nguyén gan lién véi no,
do do dé dang tao ra va hay hon so véi tién
trinh.

a Tang hiéu nang, khi co may tinh va I/0O dang
ké, thread cho phép céc hoat ddng chéng lén
nhau, lam tang téc dd cta tng dung.
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Vi du vé multithreading

a Web server multithreading

= Dispatcher: doc yéu cau tw
mang, nO0 chon moét worker WE“E”T”““SS
thread roi, danh thc va i
chuyén no tu,J_ trang thai block N "
sang trang thai ready. space

= Khi worker thread dwoc danh PR e
thirc, n6 kiém tra trang web yéu — }58;’32'
cau trong catch, neu ’kh()ng co, T
nod bat dau doc dia dé c6 duoc connestion
nhirng trang yéu cau va block
cho dén khi hoan tat.

Dispatcher thread
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Giao tiep gitra cac tien trinh

QC6 ba ly do lién quan dén giao tiép gitra cac
tién trinh:
~ Trao ddi thong tin.
- Chia sé tai nguyén.
~ Trinh tw hoat ddng cla cac tién trinh
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Piéu kién twong tranh
Race Conditions

0 Hai tién trinh cung truy cap vao bd nhé chia sé
tal mot thoi diem

Spooler

directory
4 abc out=4
6 prog. n
7 in=7
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Mien gang - Critical Regions

Q M&t phén cua chuwong trinh ma bé nhé chia sé
duorc truy cdp duoc goi la mién gang (critical
region hoac critical section).

2 Néu dadm bao khéng cé hai tién trinh truy cap
vao mién gang tai cung mot thdi diém thi sé
tranh dwoc diéu kién twong tranh (race
conditions).
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Mien gang - Critical Regions

QTranh diéu kién twong tranh
~ Khéng co 2 tién trinh ddng thdi trong mién gang.

- Khéng c6 gid dinh c6 thé dwoc thwe hién vé toc
do hay s6 CPU.

~ Khéng co tién trinh chay bén ngoai mién gang co
thé ngan chan céc tién trinh khéc.

~ Khéng c6 tién trinh can phai chd doi mai mai dé
vao mién gang cua no.
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Loai trir Ian nhau vé&i Busy Waiting
B

A enters critical region

/ A leaves critical region

Process A l :
| | | |
: : B attempts to : B enters : B leaves
| I enter critical | critical region . critical region
region
| I/ Ir/ | /
[ |
PTU{:ESS B I I .: ............................. -.; .r
| | A | |
[ i B blocked I 1
T, T, Ty T,

Loai trir 1&n nhau bang cach st dung mién gang.
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Loai trir Ian nhau vé&i Busy Waiting

0 Cam ngat — Disabling interrupts
_ Y twéng
= MGi tien trinh cam tat c& céc ngat sau khi vao miéen
gang va kich hoat lai trwwdc khi ra khoi mién gang.
= Tién trinh cAm ngat c6é thé kiém tra va cap nhat bd
nhé chia sé ma khdng so tién trinh khac can thiép.
- Nhan xét

= Rat thieu than trong khi cho phép tién trinh nguo
dung dwoc phép thwc hién Iénh cam ngat, co thé té
liét hé théng.
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Loai trir Ian nhau vé&i Busy Waiting

0 St dung bién Lock
~ Pay la mét gidi phap phan mém.
_ Céc tién trinh chia s& mot bién lock, gia tri kh&i
tao la O.
~ Tién trinh mudn vao mién gang phai kiém tra bién
lock.

= Néu lock= 0, tién trinh thiét 1ap gia tri cho lock =1 va
di vao mién gang.
= Néu lock= 1, tién trinh nay ch& cho dén khi lock =0.
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Loai trir lan nhau véi Busy Waiting

0 St dung bién Lock
- Poan code st dung bién lock

while (TRUE) {
while (lock == 1); // wait
lock = 1;
critical-section () ; //thuc hién doan gang
lock = 0; //két thic doan giang phai dat
//lock = 0 d¢ giai phong tai nguyén
Noncritical-section () ;

HTMT  12/06/2020



Loai trir Ian nhau vé&i Busy Waiting

Q Nhan xét:

~ Khi lock==0: Tién trinh th& nhat vao mién gang
nhwng chwa kip thiét 1ap lock=1,

~ M@t tién trinh khac chay theo lich trinh, kiém tra
thay lock==0, né thiét 1ap lock=1, va vao mién
gang.

= Nhw vay hai tién trinh co thé trong mién géng tai

cung mot thoi diém

HTMT  12/06/2020



Loai trir Ian nhau vé&i Busy Waiting

a Kiém tra luan phién - Strict Alternation
_ Hai tién trinh dung chung bién turn kiéu integer,
gia tri khéi tao la 0.
= turn =0, tién trinh P1 dwoc vao mién gang, khi P1 roi
khéi mién gang, turn =1 cho phép P2 vao mién gang.
= turn = 1, tién trinh P2 dwoc vao mién gang. P1 cho
dén khi turn =0.
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Loai trir Ian nhau vé&i Busy Waiting

while (TRUE) {
while (turn '= 0)/* loop */ ;
critical region();
turn = 1;

noncritical region();

}

while (TRUE) ({

while (turn '=1); /* loop */ ;
critical region();
turn = 0O;

noncritical region();

Doan ma cho 2 tién trinh P1 va P2
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Loai trir Ian nhau vé&i Busy Waiting

Q Nhan xét:
- Ngan dwoec tinh trang 2 tién trinh dong thdi vao
mién gang.
- 86 lan vao mién gang clia P1, P2 la can bang, do
do gap van dée khi P1 can vao mién gang lién tuc
con P2 khong can thiét
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Loai trir Ian nhau vé&i Busy Waiting

Q Giai phap Peterson
~ Ban dau khéng co tién trinh nao trong mién gang.
~ Hai tién trinh PO va P1 s& dung hai bién dung
chung turn, interesse[2]
= turn = 0 dén phién P,; Néu turn=1 dén phién P,

= Néu Pi mubn vao mién gang thi thiét lap
Interesse[i]=TRUE.
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Loai trir Ian nhau vé&i Busy Waiting

- Khéi tao:
= Interesse[0]=Interesse[1]=false; turn = 0 hoac 1
= Gid str Pi mudn vao mién gang né goi enter_region, va
thiét 1ap
interesse[i]=TRUE,
turn=j (dé nghi th&r Pj vao mién gang).
= Néu tién trinh Pj khéng vao mién gang thi thiét 1ap
interesse[j]=FALSE, thi Pi c6 thé vao.
Nguwoc lai, Pi phai chd dén khi interesse[j]=FALSE.
= Khi Pi hoan tat céng viéc no goi leave region rdi khoi
mién gang, va thiét lap
interesse|i]= FALSE.
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Loai trir lan nhau véi Busy Waiting

#define FALSE 0
#define TRUE 1
#define N 2 /* number of processes */

int turn; /* whose turn 1s 1t? */
int interested([N]; /* all values initially 0 (FALSE) */

vold enter region(int process) /* process 1s 0 or 1 */
{
int other; /* number of the other process */
other = 1 - process; /* the opposite of process */
interested[process] = TRUE; /* show that you are interested */
turn = process; /* set flag */
while (turn == process && interested[other] == TRUE) /* null statement */;
}
void leave region (int process) /* process, who 1s leaving */
{
interested[process] = FALSE; /* 1ndicate departure from critical region */
}
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Loai trir Ian nhau vé&i Busy Waiting

Q Nhan xét:
- Ngan chan duwoec tinh trang mau thuan truy xuat
= Pi chi c6 thé vao mién gang khi
Interesse[j]=FALSE
Hoac turn =1.
= Néu ca hai tién trinh déu mudn vao mién gang thi
Interesse[i] = interessel[j] =TRUE
Nhwng gid tri cGa turn chi c6 thé hodc 1a 0 hoac la 1.
_ =>»Do d6é chi c6 mét tién trinh dwoc vao mién
gang
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Loai trir Ian nhau vé&i Busy Waiting

Q Giai phap Test and Set Lock — TSL
- Tap 1énh cdia may c6 thém mdt chi thi dac biét dé
kiem tra va cap nhat néi dung cua mét vung nhoé
trong mot don vi thao tac, goi la chi thi TSL.

TSL RX, LOCK
enter region:
TSL REGISTER, LOCK | copy lock to register and set lock to 1
CMP REGISTER, #0 | was lock zero?
JNE enter region | if it was non zero, lock was set, so loop

RET | return to caller; critical region entered

leave region:
MOVE LOCE, #0 | store a 0 1n lock
RET | return to caller
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Loai trir Ian nhau vé&i Busy Waiting

Q Nhan xét:
- Giam nhe cbng viéc lap trinh nhwng viéc cai dat
TSL nhw mdt Iénh may thi phtre tap

_ Khi c6 nhiéu CPU, viéc diéu phéi thuc hién TSL
cho tceng CPU gap kho khan
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Sleep and Wakeup

Q Giai phap: Dung cac system calls: sleep va
wakeup
_ Sleep: dinh chi mét tién trinh cho dén khi tién trinh
khac danh thirc no.
- Wakeup: tham so la tién trinh dwoc danh thive.
QY twéng
- Tién trinh chwa du diéu kién vao mién gang, né goi
Sleep dé tw khoa, cho tién trinh khac goi Wakeup dé
giai phong no.
- Tién trinh goi Wakeup khi ra khéi mién gang dé danh
thire mét tién trinh dang chd vao mién gang.
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Sleep and Wakeup

a Code Sleep and Wakeup

int busy; // 1 mién g&ng dang bi chiém.
int blocked;//sb tién trinh dang bi tam khéa
while (1) {
1f (busy) {
blocked = blocked + 1;
sleep () ;}
else busy = 1;
critical-section () ;
busy = 0;
1f (blocked) {
wakeup (process) ;
blocked = blocked - 1;}
Noncritical—-section () ;
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Sleep and Wakeup

a Vi du: bai toan san xuat - tiéu dung.
- Hai tién trinh chia sé mét buffer chung, kich thwéc
co dinh.
= P1: nha san xuat, dat théng tin vao buffer,
= P2: ngudi tiéu dung, lay thong tin ra tl buffer
- P1 mudn dat mot phan t* m&i vao buffer, nhwng

buffer day, né sleep, n6 dwgc danh thirc khi P2 lay
1 hodc nhiéu phan tt ti buffer.

- P2 muon lay phan t& t& buffer nhwng buffer rong
nod sleep, P1 weakup P2 khi dat phan t& vao
buffer
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Sleep and Wakeup

Hoat dong cua producer

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

vold producer (void)

{

int 1tem;

while (TRUE) ({ /* repeat forever */
item = produce item(); /* generate next item */
1f (count == N) sleep(); /* 1f buffer is full, go to sleep */
insert item(item); /* put item in buffer */
count = count + 1; /* 1ncrement count of items in buffer */
1f (count == 1) wakeup(consumer); /* was buffer empty? */
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Sleep and Wakeup

Hoat dong cua consumer

vold consumer (volid)

{

int 1tem;

while (TRUE) { /* repeat forever */
if (count == 0) sleep():; /* if buffer is empty, got to sleep */
item = 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(item); /* print item */

}

Co thé xay ra tinh huong ca hai tién trinh sé Sleep vinh vién ????
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Semaphores

Q0 Semaphore s 1a mét bién c6 2 thudc tinh
- Mét s6 nguyén dwong e
- MGt hang doi f lwu danh sach cac tién trinh dang
& trang thai waiting

QHal thao tac dwoc dinh nghia trén
semaphore
- Down(s): giam gia trie di 1.
= Néu e =0 thi tiép tuc xv ly.
= Nguoc lai, néu e < 0, tién trinh phai cho.
- Up(s):tang gia tri e lén 1 don vi.

= Néu c6 mét hodc nhiéu tién trinh dang chd thi hé thong
sé& chon mot trong céac tién trinh d& danh thirc.
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Semaphores

aDown(s)

e= e -~

1;

1f e<0

{

J

status (P) =waiting;
enter (P, f(s));

o Up(s)

e= e + 1;

1f e=0

{
exit (Q, f(s));
//0 la tién
dang cho trén s
status (Q)= ready;
enter (Q, ready-11ist) ;

J

trinh
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Semaphores

QSk dung semaphore dé gidi quyét bai toan
Nha san xuat va ngudi tiéu dung:
- Str dung 3 semaphore:
= Full: dém so6 cac khe day
= Empty: dém so cac khe rong
= Mutex: d& ddm bao rang cac nha san xuat va ngudi
tié,u dung khong truy cap vao buffer tai cung mét thoi
diém.
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Semaphores

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

semaphore full = 0; /* counts full buffer slots */

vold producer (void)

{

int item;

while (TRUE) { /* TRUE 15 the constant 1 */
item = produce item(); /* generate something to put in buffer */
down (&empty) 7 /* decrement empty count */
down (&mutex) ; /* enter critical region */
insert item(item); /* put new item in buffer */
up (&mutex) ; /* leave critical region */
up (&full) ; /* increment count of full slots */

HTMT  12/06/2020



Semaphores

| I

vold consumer (void)
{
int item;
while (TRUE) { /* infinite loop */
down (&full) ; /* decrement full count */
down (&mutex) ; /* enter critical region */
item a= remove item(); /* take item from buffer */
up (&mutex) ; /* leave critical region */
up (&empty) 7 /* 1increment count of empty slots */
consume item(item); /* do something with the item */
}
}
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0 M6t mutex 1a mét bién cé thé thudc mdt trong
hai trang thai: unlock hoac lock
Q Hai thu tuc dwoc str dung:

- mutex_lock: Khi mét thread can truy céap vao
mién gang. Neu mutex hien tai dang unlock thi
cudc goi thanh cong va no di vao mién gang

- mutex_unlock: Thread trong mién gang két thic
sé goi mutex_unlock. Néu co nhiéu thread dang

bi block trén mutex, mdt trong s6 dé dwoc chon
ngau nhién va cho phép lock.
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Mutexes

I S
Q Hién thwwe mutex_lock va mutex_unlock

mutex lock:
TSL REGISTER,MUTEX | copy mutex to register and set mutex to 1
CMP REGISTERS, #0 | was mutex zero?
JZE ok | 1f 1t was zero, mutex was unlocked, so return
CALL thread yield | mutex is busy; schedule another thread
JMP mutex lock | try again later
ok: RET | return to caller; critical region entered

mutex unlock:
MOVE MUTEZX, #0 | store a 0 in mutex
RET | return to caller
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Monitors

aQMonitors (Hoare(1974) Brinch& Hansen) la
mot cau tric div liéu bao gém céc bién va thi
tuc.

aDac diem:

- Céc bién va cau tric di liéu bén trong monitor
chi c6 thé duoc thao tac b&i cac thu tuc dinh
nghia bén trong monitor do (encapsulation).

~ Tai mét thoi diém, chi c6 mét tién trinh duy nhat
duwoc hoat dong bén trong mot monitor (mutual
exclusive).
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Monitors

Q Monitor |a mét cau tric véi cac thudc tinh:
_ Bién diéu kién (c)
- Hang doi chira cac tién trinh bi khoa f(c)
- Hai thao tac kem theo la Wait va Signal:
= Wait(c): chuyén trang thai tién trinh goi sang blocked ,
va dat tien trinh nay vao hang doi cua c.
= Signal(c): néu c6 mét tien trinh dang bi khéa trong
hang dogi cua c, tai kich hoat tién trinh do, va tién trinh
goi sé roi khéi monitor.
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Monitors

Walt
Wait (c)

{

J

status (P) =blocked;
enter (P, £ (c));

Signal

1f (f(c) !'= NULL)

{
ex1t (Q, f(c));
//chonl tién trinh cho trén ¢

statusQ) =ready;
enter (Q, ready-1list) ;

J

HTMT  12/06/2020



Monitors

S
Q Cai dat monitors

monitor <tén monitor >

{

condition <list céc bién d/kién>;
<khai bao cac bién>;
procedure Actionl () ; { }

procedure Actionn(); { }
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Monitors

aQDung monitor trong
bai todn san xuat —
tieu dung

QChi c6 moét thu tuc
monitor tai mot thoi
diém dang hoat déng.
Buffer c6 N khe

monitor ProducerConsumer
condition full. empty;
integer coumnt,
procedure insert(item: integer);
begin
if count = N then wait{full);
insert item(item);
count = count + 1:

if count = 1 then signal(empiy)
end:

function remove: integer,
begin

if count = 0 then wait(empty);
remove = remove_item;
count = count — 1.

if counit = N — 1 then signal(jfull)
end;

count = 0;
end monitor:;
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Monitors

procedure producer:
begin
while irue do
begin
item = produce_item;
ProducerConsumer.insert(item)

end
end;

- Nhan xét

procedure consumer,
begin
while true do
begin
item = ProducerConsumer.remove;

consume_item(item)
end

end;

= Viéc truy suat déc quyén dwoc dam bao bdi trinh bién

dich

= Doi hdi ngdn ngl¥ 1ap trinh phai co kiéu dir liéu monitor
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Message Passing

a Giai phap:
~ Dwa trén co s& trao dbi théng diép voi hai thao

tdc nguyén thdy Send va Receive dé thwc hién

sy dong bd héa

o se,nd(dest,ination, &message): goi mét thong diép
dén mat tién trinh hay goi vao hép thuw.

= receive(source, &message): nhan mot thong diép tw
mot tien trinh hay tlr bat ky mot tien trinh nao, tiér)
trinh goi sé& ch® néu khong c6 thong diép nao dé
nhan.
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Message Passing

QS dung

- M6t tién trinh kiém soét viéc st dung tai nguyén
va nhiéu tién trinh khac yéu cau tai nguyén nay.

~ Tién trinh cO yéu cau tai nguyén sé g&i moét thong
diép dén tién trinh kiém soat va sau dé chuyén
sang trang thai waiting cho dén khi nhan dwoc
mot théng diép chap nhan cho truy xuat tw tién
trinh kiém soat tai nguyén.
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Message Passing

~ Khi st dung xong tai nguyén, tién trinh gé&i mot
thong diép khac dén tién trinh kiém soéat dé bao
két thuc truy xuat.

~ Tién trinh kiém soat: khi nhan dwoc théng diép
yéu cau tai nguyén, no sé chd dén khi tai nguyén
san sang dé cap phat thi g&ri mot théng diép dén
tién trinh dang bi khoa trén tai nguyén dé dé
danh thirc tién trinh nay.
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Message Passing

a0 Cau trac tién trinh yéu cau tai nguyén trong
giai phap truyén thong diép

while (TRUE)
{

Send (process controler, request message) ;
Receilve (process controler,accept message) ;
critical-section() ;

Send (process controler, end message);
Noncritical—-section () ;
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Message Passing

0 Bai toan San xuat — tiéu dung v&i N théng béo.

#define N 100 /* number of slots in the buffer */
void producer (void)

{
int item;
message m; /* message buffer */

while (TRUE) {
item = produce_item( ); =
receive (consumer, &m):; /%
build message (&m, item); ;»
send (consumer, &m); /%

generate something to put in buffer #*/
wait for an empty to arrive */
construct a message to send */

send item to consumer */
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Message Passing

sy
0 Bai toan San xuat — tiéu dung véi N théng béo.

void consumer (void) {
int item, 1i;
message m;

for (i = 0; 1 < N; i++) send(producer, &m); /* send N empties */
while (TRUE) ({

receive (producer, &m); /* get message containing item */
item = extract_item(&m); /* extract item from message */
send (producer, &m); /* send back empty reply */
consume_item(tem); /* do something with the item */
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Message Passing

Q Nhan xét:

- Semaphore va monitor c6 thé gidi quyét van dé
truy xuat ddc quyén trén cac may tinh c6 mét
ho&c nhiéu bd x& ly chia sé bd nhé dung chung.

- Message dung dé giai quyét bai toan dong bd
hoa trong nhirng hé thong phan tan.
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Véan dé IPC cb dién

0 Bai toan 5 triét gia an toi:

- C0 5 triét gia an toi mon mi
ong, ngdbi xung quanh ban
tron, trwdc mat moi ngwou
co moét chlec nia. Mudn an
dwoc thi can cé 2 nia, néu
mOoi ngwoi déu lay chiéc nia
trwdc mat thi sé khong co
triét gia ndo an duoc.

- Hay dong bo viéc an toi cua
5 triét gia sao cho tat ca déu
an dwoc
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Van dé IPC cd dién

0 Hoat ddng cula triét gia:
~ An: cam 2 nia
~ Suy nght: dat 2 nia xudng
~ Péi: ¢b gang lay nia
Q Giai phap
~ S dung mét array, State dé theo déi cac triét gia
dang an, suy nght, hay daoi.
_ Triét gia bén canh dwoc xac dinh bédi cac macro
LEFT va RIGHT.

~ S&r dung mét semaphore cho 1 triét gia
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Van dé IPC cb dién

$define N 5 /* number of philosophers */
$define LEFT (1+N-1) %N /* number of i's left neighbor */
#define RIGHT (1+1) %N /* number of 1's right neighbor */
#define THINKING 0 /* philosopher 1s thinking */
#define HUNGRY 1 /* philosopher is trying to get forks */
#define EATING 2 /* philosopher 1s eating */
typedef int semaphore; /* semaphores are a speclal kind of int */
int state([N]: /* array to keep track of everyone's state */
semaphore mutex = 1; /* mutual exclusion for critical regions */
semaphore s[N]; /* one semaphore per philosopher */
vold philosopher (int 1) /* 1: philosopher number, from 0 to N-1 */
{
while (TRUE) { /* repeat forever */

think(); /* philosopher 1s thinking */

take forks(1); /* acquire two forks or block */

eat () /* yum-yum, spaghetti */

put forks(1);: /* put both forks back on table */



Van dé IPC cb dién

vold take forks(int 1) /*¥ 1: philosopher number, from 0 to N-1 */
{
down (&mutex) ; /* enter critical region */
state[i] = HUNGRY: /* record fact that philosopher i is hungry */
test(1):; /* try to acquire 2 forks */
up (&mutex) ; /* exit critical region */
down(&s[1]) ; /* block if forks were not acquired */
¥
vold put forks (i) /*¥ 1: philosopher number, from 0 to N-1 */
{
down (&mutex) ; /* enter critical region */
state[1] = THINKING; /* philosopher has finished eating */
test (LEFT) ; /* see 1f left neighbor can now eat */
test (RIGHT) ; /* see 1f right neighbor can now eat */
up (&mutex) ; /* exit critical region */
¥
void test (i) /* 1: philosopher number, from 0 to N-1 */
{
1if (state[i] == HUNGRY && state[LEFT] != EATING && state[RIGHT] != EATING) {

state[i] = EATING:
up(&s[i]) s
}

HTMT  12/06/2020



Deadlock
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Khal niém

ad Deadlock

_ Cé&c tién trinh trong tap hop ché dei 1an nhau
do canh tranh trong si* dung tai nguyén hay trong giao
tiép
- Cho& doi mét sw kién khong bao gio xay ra
— Tat ca cac tién trinh trong tap hop bi khéa vinh
vién !



M6 hinh hé thong

= [ié thong bao gom mét 86 xdc dinh cac loai tainguyén sé&
duoc chia 8@ cho cac tién trinh cd nhu chu
= M&iloai tai nguyén co thé cé nhiéu the hién
= Moi tién trinh s dung tai nguyén theo trinh ty
» Request : yéu cau tai nguyén, néu yéu cau khong duga thod mén
nay, ti€n trinh phéi doi
= Use: st dung tainguyén dude cép phat
= Release : giai phong tai nguyén



Céac dieu kién xay ra Deadlock

s Coffman, Elphick va Shoshani (1971) da da ra 4 diéu kién
chn co thé [am xuét hién thc nghén:

= Mutual exclusion: hé thong cd st dung nhitng loai tai nguyén mang
ban chét khong chia sé dvge,

= Wait for: Ti€n trinh ti€p tuc chi€m giit cac tai nguyén da cap
phat cho nd trong khi chds duge cap phét thém mét 86 tai nguyén
mdi.

= No preemption: Tai nguyén chi duge thu hdi khi tién trinh dang
chiém giit ching tu nguyén trao tra.

= Clircular wait: Tén tai mét chu ky trong d6 thi cdp phét tai nguyén

n Hoi dl 4 diéu kién trén déy : Deadlock cé thé xéy ra



Do thi cap phat tai nguyén

a Nhan xét

= Néu dd thi khong co chu trinh = no deadlock.
s Néu dd thicod 1chu trinh =
= Néumbi tai nguyén chicd 1thé hién = deadlock.
= Néumdbitai nguyén cé nhiéu thé hién = cé thé cé deadlock.

R1

Chiém gii¥

£

Chiém gitr

\ Cén

R2



Do thi cap phat tai nguyén

a Khong co chu trinh=> khong deadlock




Do thi cap phat tai nguyén

ad Co6 chu trinh => deadlock




Do thi cap phat tai nguyén

Q Co chu trinh => khong deadlock




Cac bai toan xw ly deadlock

a2 Ngan chan tac nghén
Q Tranh/ Ngan nglra tac nghén (%)
a Phat hién va X Iy tac nghén



Bal toan ngan ngwa deadlock

» Dém bdo Deadlock khong thé x8y ra
= Tim cach loai b3 it nhdt 1 trong 4 diéu kién can d& xdy
ra Deadlock
= Nhéc lai4 diéu kién can
=  Mutual Fxclusion
= Nopreemption
= le-ﬂl]lﬂf Wﬂ.lt



Bai toan ngan ngira deadlock

= Gid 8t hé thong duce mé ta voi cac thong tin sau:

= int Available[NumResources]:

= Available[t]= 86 luong cdc thé hién con ty do ola tai nguyén r
= int Max[NumDProcs, NumResources]:

= Max[p.r]=nhu cau téida clia ti€n trinh p vé tainguyénr
= int Allocation[NumProcs, NumResgources]:

= Allocation[p,r]= &6 luong tainguyén r thuc su cap phéat cho p
s int Need[NumProcs, NumResources]:

= Need[p,r] =Max[p.r]- Allocation[p,r]



Thuat toan nha bang
Banker’s Algorithm

= D, xinkthé hién clia R
1: if (k <=Need[ij]) goto2:
else Error();
2: if (k <= Availablefj]) goto 3;
elee MakeWait(D1):

J: /*Gif st hé théng dé cép phat cho Di cée tai nguyén ma nd yéu cau va cip nhit tinh
trang hé thong nhv sau*/

Available[j] = Available[j] - k;
Allocation[i,jl= Allocation[i,j]+ k;
Need[i,j] = Need[ij] - k;

Result = TestSafe():

if (Result == Safe) Allocate(i,jk); //cép cho Dik the hien
else MakeWait(Di):



Thuat toan nha bang
Banker’s Algorithm

Q TestSafe()
1. Gia 8t ¢o cac mang
int Work[NumResources] = Available[NumResgources];
int Finish[NumProcs] = false;
2.Tim isao cho
Finish[i] == false & Need[i,j] <= Work[i,j], Vj <=NumRes
NEu khong co i nhu thé, dén budc 4.
3. Work = Work + Allocation[i];
Finish[i] = true;
Dén budc 2
4. Néu Finish[{] == true véimoi|, thi hé thong & trang thai an toan.



QY twdng co ban: ddm bdo rang chung ta luén c6 mét
"con dwong thoat hiem"

0 Biéu dd tai nguyén coé thé rat gon

0 Diéu nay cé thé dwoc thuc thi voi thuat todn ngan
hang:

0 Khi mot yéu cau dwoc thwe hién

0 Gia st ban da chap nhan né

0 Gid v& lam tat ca cac yéu cau phap ly khac

0 Biéu d0 co6 thé bj gidm?

0 Néu vay, phan bd tai nguyén dwoc yéu cau

0 Néu khéng, hay khéa cha dé



