Chuong 4a - Pong bé hoa tién trinh
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NOi dung bai giang

Xt ly dong hanh va cac van de:

= Van dé tranh doat diéu khién (Race Condition)
= Van dé phoi hgp x( 1y

Bai toan dong bo hoa

= Yéu cau doc quyén truy xuat (Mutual Exclusion)
= Yéu cau phoi hgp xit Iy (Synchronization)

Cac gidi phap dong bo hoa

= Busy waiting

» Sleep & Wakeup
Cac bai toan déong bo hoa kinh dién

= Producer — Consumer

= Readers — Writers

= Dinning Philosophers

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Nhiéu tién trinh “chung séng hoa binh” trong hé théng ?

= DUNG HY VONG &
= An toan khi cac tién trinh hoan toan doc lap

= Lam sao co6 dugc ??
0 TthC té

= Cac tién trinh chia sé tai nguyén chung ( file system,
CPU...)

» Concurrent access => bugs.
= Vi du : Dé con qua cau

@ ..

« Xi 1§ déng hanh = ...nhic ddu

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cac van de

= Tranh chap
= Nhiéu ti€n trinh truy xudt dong thdi mot tai nguyén
mang ban chat khong chia sé dugc
> X4y ra vdn dé tranh doat diéu khién (Race Condition)
« Két qua ?
=« Kho biét , thudng la ...sai @
= Luon luén nguy hi€ém ? @
= ...Khong, nhung di d€ can nhic ky cang
= Phoi hop
= Cac ti€n trinh khong bi€t tuong quan xit Iy ctia nhau dé
dieu chinh hoat dong nhip nhang
- Can phoi hgp xi Iy (Rendez-vous)
= K&t qua : kho biét, khéong bao dam an khép

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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NOi dung bai giang

Xt ly dong hanh va cac van de:

» Van dé tranh doat diéu khién (Race Condition)
= Van dé phoi hgp x( 1y

Bai toan dong bo hoa

= Yéu cau doc quyén truy xuat (Mutual Exclusion)
= Yéu cau phoi hgp xit Iy (Synchronization)

Cac gidi phap dong bo hoa

= Busy waiting

» Sleep & Wakeup
Cac bai toan déong bo hoa kinh dién

= Producer — Consumer

= Readers — Writers

= Dinning Philosophers
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i Tranh doat diéu khién - Vi du

= PDém s6 ngudi vao Altavista : dung 2
threads cap nhat bién dém hits=> P1
va P2 chia sé bién hits

hits =0
? P1 ?PZ
hits = hits +1; hits = hits + 1;

Ké&t qua cudi cung 14 bao nhiéu ?
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i Tranh doat diéu khién - Vi du

hits =0

Time ? P1 ?PZ

(1) read hits (0)
(3) hits =0+ 1

(2)read hits (0)

(4)hits =0+ 1
hits = 1
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i Tranh doat diéu khién - Vi du

hits = 0
Time ? P1 ?PZ
(1) read hits (0)

(2) hits=0+1
(3) read hits (1)

hits = 2 (4) hits=1+1
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i Tranh doat diéu khién - Vi du

Thread a: Thread b:
while(i < 10) while(i > -10)

=i+l i=i-1

print "A won!”; print "B won!”;

s Al thél’lg ?

s C6 bao dam rang sé c6 ngudi thang ?

= Néu moi tién trinh xit Iy trén 1 CPU thi
sao ?
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Tranh doat diéu khién - Nhan xét

= Két qua thuc hién tién trinh phu thudc vao két
qua diéu phoi
= Cung input, khong chac cung output
= Khoé debug 16i sai trong xit Iy dong hanh
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Tranh doat diéu khién - Nhan xét

= Xt 1y
= Lam lo
= Dé, nhung c6 phai la gidi phap
= Khong chia sé tai nguyén chung : dung 2
bién hits1,hits2; xay cau 2 lane...
= Nén dung khi c6 thé€, nhung khong bao gid co thé
dam bao du tai nguyén, va ciing khong la giai
phap dung cho moi truéng hgp
= Gidi phap tong quat: c6 hay khong?
= Ly do xay ra Race condition?
= Bad interleavings: mot tién trinh “xen vao”
qua trinh truy xuat tai nguyén cua mot tién
trinh khac
= Giai phap: bao dam tinh atomicity cho phép tién
trinh hoan tat tron ven qua trinh truy xuat tai
nguyén chung trudéc khi co6 tién trinh khac can
thiép

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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i Atomicity : loai bo Race Condition

hits = 0
Time ? P1 ?PZ
read hits (0)
hits =0 + 1
read hits(1)
hits=1+1

hits = 2
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i Mién ging (Critical Section)

» Mién gang (CS) la doan chuong trinh c6
kha nang gay ra hién tugng race
condition

= Giai phap: Ho6 trg Atomicity
= Can bido dam tinh “déc quyeén truy xudt”

(Mutual Exclusion) cho mién gang (CS)
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i Critical Section & Mutual Exclusion

? P1 ? P2
printf("Welcome").  printf("Welcome"):

CS |hits=hits+1 | |lhits=zhits+1 | CS

printf("Bye"); printf("Bye");

14
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NOi dung bai giang

Xt ly dong hanh va cac van de:

= Van dé tranh doat diéu khién (Race Condition)
= Van dé phoi hgp x1t 1y

Bai toan dong bo hoa

= Yéu cau doc quyén truy xuat (Mutual Exclusion)
= Yéu cau phoi hgp xit Iy (Synchronization)

Cac gidi phap dong bo hoa

= Busy waiting

» Sleep & Wakeup
Cac bai toan déong bo hoa kinh dién

= Producer — Consumer

= Readers — Writers

= Dinning Philosophers

15
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(1) Send("Anh");

(3) Send("em"); 4) Send("Khong")
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Chuyén gi da xay ra ?

2
0
2
P1

2Pl

http:

(4) Send(“Khﬁng'
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Phéi hop xi 1y

= Lam thé nao bao dam trinh tu thuc hién Jobl -
Job2 ?
= P1 va P2 thuc hién “hen ho” (Rendez-vous) v6i nhau

= HoO trd Rendez-vous : Bao dam cac tién trinh
phoi hgp v6i nhau theo 1 trinh ty xi ly dinh
trudc.

18
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NOi dung bai giang

Xt ly dong hanh va cac van de:

= Van dé tranh doat diéu khién (Race Condition)
= Van dé phoi hgp xi 1y

Bai toan dong bo hoa

= Yéu cau doc quyén truy xuat (Mutual Exclusion)
= Yéu cau phoi hgp xit Iy (Synchronization)

Cac gidi phap dong bo hoa

= Busy waiting

» Sleep & Wakeup
Cac bai toan déong bo hoa kinh dién

= Producer — Consumer

= Readers — Writers

= Dinning Philosophers

19
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Bai toan dong bé hoa (Synchronization)

= Nhiéu ti€n trinh chia sé tai nguyén chung dong
thai :
» Tranh chap = Race Condition

- Nhu cau “doc quyén truy xuat” (Mutual
Exclusion)

= Cac tién trinh pho6i hgp hoat dong :
» Tuong quan dién tién xu 1y ?

5> Nhu cau “ho hen” (Rendez-vous)

20
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Bai toan dong bé hoa (Synchronization)

= Thuc hién dong bo hoa :
= Lap trinh vién dé xudt chién lugc

=« Cac tién trinh lién quan trong bai toan phadi téon
trong cac luatdong bo

= Gidi phap st dung cac co ché dong bo :

= Do lap trinh vién /phan cing / HDPH / NNLT cung
cap

21
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Mo hinh dam bao Mutual Exclusion

= Nhiém vu cua lap trinh vién:
= Thém cac doan code dong bo hoa vao chuong
trinh goc
* Thém thé nao : xem mo6 hinh sau ...

Kiém tra va danh quyén vao CS

CS,

Tw bé quyén s dung CS

22
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Mo hinh phdi hop gitra hai tién trinh

= Nhiém vu cua lap trinh vién:
= Thém cac doan code dong bo hoa vao 2
chuong trinh goc
* Thém thé nao : xem mo6 hinh sau ...

> P AL
Job1,
Tob2,

= Nhiéu ti€n trinh hon thi sao ?
= Khong c6 moé hinh tong quat
= Tay thuéc ban muén hen ho ra sao ©

23
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NOi dung bai giang

Xt ly dong hanh va cac van de:

= Van dé tranh doat diéu khién (Race Condition)
= Van dé phoi hgp xi 1y

Bai toan dong bo hoa

= Yéu cau doc quyén truy xuat (Mutual Exclusion)
= Yéu cau phoi hgp xit Iy (Synchronization)

Cac giai phap dong bo hoa

= Busy wating

» Sleep & Wakeup
Cac bai toan déong bo hoa kinh dién

= Producer — Consumer

= Readers — Writers

= Dinning Philosophers

24
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e e

Giai phap dong bo hoa

Mot phuong phap gidi quyét tot bai toan dong bo
hoa can thoa man 4 diéu kién sau:

= Mutual Exclusion: Khong ¢6 hai ti€n trinh cung
G trong mién gang cung luic.

= Progess: Mot ti€n trinh tam dﬁ’ng bén ngoai
mieén gang khong dudc ngan can cac tién trinh
khac vao mién gang

= Bounded Waiting: Khong cO tién trinh nao phai
chd vo han dé dugc vao mién gang.

= Khong c6 gid thi€t nao dit ra cho sy lién hé vé
toc do cua cac tién trinh, cing nhu vé s6 lugng
bo xu 1y trong hé thong.

25
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Cac giai phap dong bo hoa

= Nhom giai phap Busy Waiting
= Phan mém
= SU dung cac bién cd hiéu
= St dung viéc ki€m tra luan phién
= Giai phap cua Peterson
= Phan cing
=« Cam ngat
. Chi thi TSL
= Nhom giai phap Sleep & Wakeup
= Semaphore
= Monitor

= Message

26
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Cac giai phap “Busy waiting”

While (chua cé quyén) donothing() ;

CS;

Tit bé quyén si dung CS

= Ti€ép tuc tiéu thu CPU trong khi chd dgi vao
mién gang
= Khong doi héi sy trg giup ctia Hé dieu hanh

27
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v 0

Nhom giai phap Busy-Waiting

s Cac giai phap Busy Waiting
» Cac giai phap phan mém
= Giai phap bién cd hiéu
= Gidi phap ki€ém tra luan phién
= Giai phap Peterson
=« Phan cing
= Cam ngat
. Chi thi TSL
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Gidi phap phan mém 1: S dung cé hiéu

int lock =0
NonCS; NonCS;
while (lock == 1); // wait while (lock == 1); // wait
lock = 1; lock = 1;
CS; CS;

NonCS; NonCS;
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i Gidi phap phan mém 1: Tinh huéng

int lock =0

NonCS; NonCS;

30
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i Nhan xét Giai phapl: Co hiéu

= Co thé md rong cho N ti€n trinh
= Khong bao dam Mutual Exclusion
= Nguyén nhan ?

while ( lock == 1); // wait

. CS'!
Bi ngat x‘l;‘r lock = 1;

Tai nguyén dung chung

= Ban than doan code kiém tra va danh quyén
cung la CS'!

31
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Gidi phap phan mém 2 : Kiém tra luan phién
int turn =1
NonCS; NonCS;
while (turn 1=0); // wait
CS; CS;

NonCS; NonCS;
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i Gidi phiap phan mém 2 : Tinh huéng

int turn =1
furn==1 = === - —--—-- - > CS
Wait.. - - turn=0
¢S - NonCS...
turn = 1 -
NonCS; ~-"

€S2 (turn ==1)& =~

PO khong vao dugc CS lan 2 khi P1 ding

trong NonCS !

33
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Nhan xét Gidi phap 2: Kiém tra luan phién

= Chi danh cho 2 tién trinh

s Bao dam Mutual Exclusion

= Chi c6 1 bién turn, tai 1 thoi diém chi cho 1
tién trinh turn vao CS

s Khong bao dam Progress
« Nguyén nhan ?
= “M3 cua” cho ngudi = “Péng cita” chinh minh !

34
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e D o0

Gidi phap phan mém 3 : Peterson’s Solution

= Két hgp v tuéng cua 1 & 2, cac tién trinh chia
Sé:
« int turn; //dén phién ai

J=1-1i;

interest[i] = TRUE;
turn = j;
while (turn==j && interest[j]==TRUE);

€S
NonCS;

35
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Q

Gidi phap phan mém 3 : Peterson

NonCS;
i=1-j;
interest[j] = TRUE:
turn = i;
while (furn==i && interest[i]==TRUE);
CS;
interest[j] = FALSE:
NonCS;

36
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D \
_~

Nhan xét giai phap phan mém 3: Peterson

» La gidi phap phan mém dap tng duge ca
3 diéu kién
= Mutual Exclusion :
= Pi chi c6 thé vao CS khi: interest[j] == F hay turn == i

= Néu cd 2 muoén vé thi do turn chi c6 thé nhan gia tri
O hay 1 nén chi c6 1 tién trinh vao CS

= Progress

= SU dung 2 bién interest[i/ riéng biét => trang thai
doéi phuong khong khoa minh dudc

» Bounded Wait : interest[i] va turn déu co thay
ddi gia tri
= Khong thé mé rong cho N ti€n trinh

37
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Nhan xét chung vé cac giai phap phan
mém trong nhom Busy-Waiting

= Khong can sy hod trg cia hé thong
= Dé...sai, Kh6 mé rong

= Gidi phap 1 né€u co thé dudc héd trg atomicity
thi sé tot...
= Nhd dén phan ciung ?

38
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e Do

Nhém Busy-Waiting - Cac gidi phap phan ciing

s Cac giai phap Busy Waiting
= Cac gidi phap phan mém
= Giai phap bién cd hiéu
= Gidi phap ki€ém tra luan phién
= Giai phap Peterson
» Cac giai phap phan cing
= Cam ngat
=« Test&Set lock Instruction

39
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Giadi phap phan cing: Cim ngat

NonCS;

Disable Interrupt;

CS,

Enable Interrupt:
NonCS;

= Disable Interrupt: CAm moi ngat, ké ca ngit dong ho
= Enable Interrupt: Cho phép ngat

40
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Giadi phap phan citng 1: CAm ngat

= Thi€éu than trong
= Néu tién trinh bi khoa trong CS ?
=« System Halt
= Cho phép tién trinh st dung moét 1énh dac
quyén
= Qua ...lieu!
= May co N CPUs ?
= Khong bao dam dugc Mutual Exclusion

41
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i Gidi phap phan cing 2: chi thi TSL()

s CPU ho trg primitive Test and Set Lock
= Tra vé gia tri hién hanh cta 1 bién, va dat lai
gia tri True cho bién
= Thyc hién mot cach khong thé phan chia

TSL (boolean &target)

{
TSL = target;
target = TRUE:

42
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i Ap dung TSL

int lock =0

NonCS;
while (TSL(lock)); // wait

CS;

NonCS;

43
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Nhan xét

» Cac gidi phap phan cing thuéc nhom
Busy - Waiting
= Can dugc su ho trg cia co ché phan cing
=« Khong dé, nhat la trén cac may c6 nhiéu bd xi ly
= Dé mé rong cho N ti€én trinh
= SU dung CPU khong hiéu qua
= Lién tuc ki€m tra diéu kién khi chd vao CS
= Khac phuc
« Khoa cac ti€n trinh chua da diéu kién vao CS,
nhuong CPU cho tién trinh khac
Phai nhd dén Scheduler
Wait and See...

44


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

Cac giai phap dong bo hoa

s Nhom giai phap Busy Waiting
= Phan mém
= SU dung cac bién cd hiéu
= St dung viéc ki€m tra luan phién
= Giai phap cua Peterson
= Phan cing
=« Cam ngat
. Chi thi TSL
s Nhom giai phap Sleep & Wakeup
= Semaphore
= Monitor

= Message
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Cac giai phap “Sleep & Wake up”

if (chua c6 quyén) Sleep() ;

CS,

Wakeup( sormebody);

= Tu bo CPU khi chua dudgc vao CS
= Khi CS tréng, sé dugc danh thiic d€ vao CS
= Can dudc Hé diéu hanh ho trg

= Vi phdi thay doi trang thai ti€n trinh

46
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i Y tuéng

= Hé Dieu hanh hé trg 2 primitive :
= Sleep() : Ti€n trinh goi sé nhan trang thai
Blocked
» WakeUp(P): Tién trinh P nhan trang thai
Ready
0 Ap dung
= Sau khi kiém tra diéu kién sé vao CS hay goi
Sleep() tuy vao két qua ki€ém tra

» Tién trinh vira st dung xong CS sé danh thic
cac tién trinh bi Blocked truéc do

47
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Ap dung Sleep() and Wakeup()

= int busy; // busy ==0 : CS trong
= int blocked; // dém so6 tién trinh bi Blocked chd vao CS
if (busy) {

blocked = blocked + 1;
Sleep():

}

else busy = 1;

busy = O;

if(blocked) { WakeUp(P):
blocked = blocked - 1;

48
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Van dé véi Sleep & WakeUp

P1

P1 LA blocked

if (busy) { if (busy) { |
blocked = blocked + 1: blocked = blgfked + 1: |
Sleep(): Sleep():

} }

else busy = 1; else busy = 1;

WakeU

CS:
P

CS:

busy = O:

if(blocked) {
WakeUp(P):
blocked = blocked - 1;

busy = O:
if(blocked) {

WakeUp(P):

blocked = blocked - 1;

} }

= Nguyén nhan :
= Viéc kiém tra di€u kién va dong tic tix b6 CPU c6 thé
bi ngat quang

” - f meat . a wsa R . 49
= Ban than.cac.bién cd hiéu khong dugc.bao.vé
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Cai dat cac giai phap Sleep & WakeUp ?

»« Hé diéu hanh can hd tro ciac co ché cao hon
= Dua trén Sleep&WakeUp
= K&t hop cac yéu to kiém tra
= Thi hanh khéng thé phan chia

» Nhom giai phap Sleep & Wakeup
= Semaphore
= Monitor
= Message

50
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i Giai phap Sleep & Wakeup 1: Semaphore

» Dugc dé nghi béi Dijkstra nam 1965
= Cac dac tinh : Semaphore s:

= Co 1 gia tri Semaphore s; // s >=0

= Chi dugc thao tac bdi 2 primitives :
« Down(s)
B Up(S)

s Cac primitive Down va Up dugc thuc hién
khong thé phan chia
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Cai dat Semaphore (Sleep & Wakeup)

Gia tri bén trong cua
typedef struct semaphore

{

int value; ] —
struct pr'ocess* L: Danh sach cac tién

} Semaphore trinh dang bi block
doi semaphore nhan
gia tri duong

= Semaphore dugc xem nhu la mot resource
= Cac ti€n trinh “yéu cau” semaphore : goi
Down/(s)

=« Néu khong hoan tat dugc Down(s) : chua dugc cap
resource

Blocked, dudc dua vao s.L
= Can c6 su ho tr¢g cua HDH
s Sleep() & Wakeup()

ongThanCong.com https://fb.com/tailieudientucntt
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Cai dat Semaphore (Sleep & Wakeup)

Down (S) Up(S)
{ {

S.value --; S.value ++;
if S.value < O if S.value <0

{ {
Add(P,S.L); Remove(P,.S.L);
\ Sleep(): Wakeup(P):
}
} }
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i St dung Semaphore

» To chirc “ddéc quyén truf
Semaphore s = |[J

= Té chitc “hoé hen”

Semaphore s = [J
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i Nhan xét Semaphores

= La mot co ch€ tot d€ thyc hién dong bo
= Dé dung cho N tién trinh
s Nhung vy nghia st dung khéong ré6 rang
s MutualExclusion : Down & Up
s Rendez-vous : Down & Up
= Chi phan biét qua mé hinh
= Kho st dung dung

=« Nham lan
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Giai phap Sleep & Wakeup 2: Monitor

s Dé xuat bdi Hoare(1974) & Brinch (1975)
= La co ché dong bo hoa do NNLT cung cap

= HO tr¢g ciing cac chiic nang nhu Semaphore
= Dé sit dung va ki€m soat hon Semaphore
= Bao dam Mutual Exclusion mot cach tu dong

= St dung bién diéu kién dé thyc hién
Synchronization
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Monitor : Ngit nghia va tinh chat(1)

Monitor M
= La mot module chuong trinh

Share variable: i,j; dinh ngh‘ia
= Cac CTDL, doi tugng dung
chung
= Cac phuong thitc xi Iy cac déi
tugng nay
= Bao dam tinh encapsulation
s Cac tién trinh muén truy
xuat du liéu bén trong
monitor phai dung cac
phuong thiic cia monitor :
= P1:M.C() // i=b5
= P2: M.B() // printf(j)

MethodB
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Monitor : Ngit nghia va tinh chat(2)

Entr
queuz P6_’ P7 _*PB

Share variable: i,j:

s Ty dong bao dam Mutual
Exclusion
« Tai 1 thdi di€m chi c6 1 tién
trinh dugc thuc hién cac
phuong thiic cia Monitor
= Cac ti€én trinh khong thé vao
MethodB Momtorqse du’cj.c dua vao Entry
queue cua Monitor

= V1 dl}.
= P1 : M.A();
= P6 : M.B();
= P7 : M.A();
= P8 : M.C();
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Monitor : Ngit nghia va tinh chat(3)

Entr
queuz P6_’ P7 _*PB

Share variable: i,j: ~ ] ] .
= HO trg Synchronization vai

cac condition variables

C1: I:l = Wait(c) : Tién trinh goi ham sé
C2: DD bi blocked

= Signal(c): Giai phong 1 tién
trinh dang bi blocked trén bién

MethodB diéu kién c

= C.queue : danh sach cac tién
trinh blocked trén c

Condition variable:

59


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

Monitor : Ngit nghia va tinh chat(3)

Entr
queuz P6_’ P7 _*PB

Share variable: i,j: o . )
= Trang thai ti€én trinh sau khi

Condition variable: gOi Signal?
c1: [P P ] = Blocked. Nhuéng quyén vao
C2: | H | monitor cho tién trinh dugc
danh thuc
= Ti€p tuc x Iy hét chu ky, roi
blocked

MethodB
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St dung Monitor

= To chitc “ddc quyén truy xuit”
Monitor M P
<resource type> RC;
Function AccessMutual
CS; // access RC

M.AccessMutual(); //CS

= Té chitc “hoé hen”

Monitor M
Condition c;
Function F1
Jobl;
Signal(c);
Function F2
Wait(c);
Job?2;
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Giai phap Sleep & Wakeup 3: Message

= Pudc ho tro béi HPH
* Pong bo héa trén méi trudng phan tan
= 2 primitive Send & Receive

= Cai dat theo mode blocking

1. Send Reguest

3. Send Finish

Server

2. Receive Accept
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NOi dung bai giang

Xt ly dong hanh va cac van de:

= Van dé tranh doat diéu khién (Race Condition)
= Van dé phoi hgp xi 1y

Bai toan dong bo hoa

= Yéu cau doc quyén truy xuat (Mutual Exclusion)
= Yéu cau phoi hgp xit Iy (Synchronization)

Cac gidi phap dong bo hoa

= Busy waiting

» Sleep & Wakeup

Cac bai toan dong bo hoa kinh dién

= Producer — Consumer

= Readers — Writers
= Dinning Philosophers

63
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Producer - Consumer (Bounded-Buffer
Problem)

= Mo ta : 2 ti€én trinh P va C hoat dong dong hanh
= P san xuat hang va dat vao Buffer
= C lay hang tt Buffer di tiéu thu

= Buffer co kich thudc giéi han Q
= Tinh huéng Buffer (N)
= P va C dong thdi truy cap Buffer ? ¢

=« P thém hang vao Buffer day ?
= C lay hang tu Buffer trong ?

P khong dudc ghi di liéu vao buffer da day (Rendez-vous)
C khong dugc doc diu liéu tu buffer dang trong (Rendez-vous)

P va C khong dugc thao tac trén buffer cuang lac (Mutual
Exclusion)
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Producer - Consummer: Giai phap Semaphore

Cac bién dung chung gitta P va C

= BufferSize = N;
dém

= semaphore mutex = 1 ;
xuat doc quyén

= semaphore empty = BufferSize;
trong

= semaphore full = O;

z int Buffer[BufferSize];
chung

CuuDuongThanCong.com

// s0 cho trong bo
// kiém soat truy
// sO cho

// sb6 cho day
// bo dém ding
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[ ] o>

Producer - Consummer: Giai phap Semaphore

Consumer()

{

int item;

Producer()

{

int item;

while (TRUE)
{

produce_item(&item);

while (TRUE)
{

down(&full);
down(&empty); down(&mutex);

down(&mutex) remove_item(&item,Buffer);
enter_item(item,Buffer); { l up(&mutex);

up(&mutex);
up(&full);

up(&empty);
consume_item(item);

}
}
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P&C - Giai phap Semaphore: Thinking...

Producer() Consumer()
{ {
int item; int item;
while (TRUE) while (TRUE)
{ {
produce_item(&item); down(&mutex);
down(&mutex) down(&full);

down(&empty); remove_item(&item,Buffer);
enter_item(item,Buffer); up(&mutex);

up(&mutex); up(&empty);
up(&full); consume_item(item);

}

}
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Producer - Consummer : Giai phap Monitor

monitor ProducerConsumer

condition full, empty:;
int Buffer[N], count;

procedure enter();

{
if (count == N) ‘

wait(full);

|en'rer'_i'rem(i’rem,Buffer'): _]

count ++;
if (count ==1)
signal(empty);

CuuDuongThanCong.com

procedure remove();

{
if (count == 0)
wait(empty)

remove_item(&item,Buffer);

count --;
if (count == N-1)
signal(full);
}
count = O;

end monitor;

https://fb.com/tailieudientucntt
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Producer - Consummer : Giai phap Monitor

Producer() Consumer();

{ {

int item; int item;
while (TRUE) while (TRUE)
{ {

produce_item(&item); ProducerConsumer.remove;

ProducerConsumer.enter; consume_item(item);

}

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Producer - Consummer: Giai phap Message

int item;

WA~ Coi chung
Deadlock

while (TRUE)
{

produce_item(&item);

receive(consumer, Request);

create_message(&m, item);
send(consumer,&m);

}

CuuDuongThanCong.com

Consumer();
{
int item;
message m;
for(0 to N)
send(producer, Request);
while (TRUE)
{
receive(producer, &m);
remove_item(&m, &item);

send(producer, Request);

consumer_item(item);

}
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Readers & Writers
= M6 ta : N tién trinh Ws va Rs hoat dong dong h3nh
= Rs va Ws chia sé CSDL @
= W cap nhat noi dung CSDL

= Rs truy cap noi dung CSDL Database
= Tinh huoéng

= Cac Rs cung truy cap CSDL ?
= W dang cap nhat CSDL thi cac Rs truy cap CSDL ?
= Cac Rs dang truy cap CSDL thi W muén cap nhat CSDL ?

= W khong dudc cap nhat dit liéu khi c6 it nhat mot R dang
truy xuat CSDL (ME)

= Rs khong dugc truy cap CSDL khi mot W dang cap nhat noi
dung CSDL (ME)

= Tai mot théi diém , chi cho phép mot W dugce stta doi noi
dung CSDL (ME)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Readers-Writers voi “active readers”

Reader

N

y

Writer

Readers
can enter

ot

_

Writers
must wait

ot

Reader

Reader

!
:

Reader

TTT

Database

Access to database
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Readers-writers voi mot “active writer”

Reader

N

y

Writer

Readers
must wait

o

N
y

Writers
must wait

-

Writer Database

Access to database
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Uu tién ai hon day ?

Reader \

j Reader
must wait

e

Writer
must wait
but enters

when all
readers
leave

Writer ]

CuuDuongThanCong.com

o

Reader

Reader

Reader

Database

Access to database

https://fb.com/tailieudientucntt



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

Readers & Writers

s W doc quyén truy xuat CSDL
= W hién tai két thuc cap nhat
CSDL : ai vao ?
= Cho W khac vao, cac Rs phai dgi
= Uu tién Writer, Reader c6 thé
starvation
= Cho cac Rs vao, Ws khac phai
doi
« Uu tién Reader, Writer c6 thé
starvation
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Readers & Writers : Giai phap Semaphore

s Cac bién dung chung gitta Rs va Ws

= semaphore db = 1; // Kiém tra truy xuat
CSDL
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R&W : Giai phap Semaphore (1)

Reader() Writer()

{ {
down(&db); down(&db);

read-db(Database); write-db(Database);

up(&db); up(&db);
} }

* Chuyén gi xay ra ?

= Chi c6 1 Reader duoc doc CSDL tai 1 thdi
diém !
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R&W : Giai phap Semaphore (2)

Reader() Writer()
{ {
rc = rc +1: down(&db);

if (rc ==1) write-db(Database);

down(&db); up(&db);

read-db(Database); }

rc=rc-1

if (rc == 0)

Up(&db), . =rc la bién dﬁng chung
giwa cac Reader...

CSdo ®

* Pung chua ?
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i Readers & Writers : Giai phap Semaphore

s Cac bién dung chung gita Rs va Ws
= semaphore db = 1; // Kiém tra
truy xuat CSDL
= Cac bién dung chung gitta Rs
= int rc; // SO lugng
tién trinh Reader

= semaphore mutex = 1; // Kiém tra
truy xuat rc
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R&W : Giai phap Semaphore (3)

Reader()
{

down(&mutex);

Writer()

{
down(&db):

write-db(Database);
up &db);

}

rc =rc+l1;

if (rc ==1)
down(&db);

up(mutex);

read-db(Database);

down(mutex);

Ai dugc uu
tién ?

rc=rc-1,
if (rc ==0)

up(&db);
up(mutex);

}
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R&W : Giai phap Semaphore (Thinking...)

Reader()
{

down(&mutex);

Writer()

{
down(&db):

write-db(Database);
up &db);

rc = rc +1;

up(mutex);

if (rc ==1)
down(&db);

read-db(Database);

down(mutex);

rc=rc-1,
up(mutex);
if (rc == 0)
up(&db);
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R&W: Giai phap Monitor

monitor ReaderWriter procedure W1();

?  Database; {

procedure R1(); }
{ procedure W...();

) {

procedure R...(); }

{
}
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monitor ReaderWriter

condition OKWrite, OKRead;
int rc = 0;
Boolean busy = false;

procedure BeginRead()
{
if (busy)
wait(OKRead);
rPc++,
signal(OKRead);
}
procedure FinishRead()
{
rc--,
if (rc == 0)

signal(OKWrite);
}

procedure BeginWrite()
{

if (busy || rc 1= 0)
wait(OKWrite);
busy = true;
}

procedure FinishWrite()
{

busy = false;
if (OKRead.Queue)

signal(OKRead);

else
signal(OKWrite);
}

end monitor;
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Reader&Writer : Giai phap Monitor

Reader() Writer():
{ {

RW.BeginRead(); RW.BeginWrite();

Read-db(Database); Write-db(Database);
RW.FinishRead(); RW.FinishWrite();
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Dining Philosophers

» Nam tri€t gia ngoi chung
quanh ban an mon
spaghetti (yum..yum)

= Trén ban co 5 cai nia dugc
dat gitta 5 cai dia (xem
hinh)

= Dé dn mon spaghetti méi
ngudi can c6 2 cai nia

s Triét gia tha i:
= Thinking...

o Eatlng

Chuyén gi c6 thé x3y ra ?
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Dining Philosophers: Tinh huéng nguy hiém

= 2 tri€t gia “gianh giat”
cung 1 cai nia
= Tranh chap

= Can dong bo hoa hoat
dong cua cac triét gia

86
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* Dining Philosophers : Gidi phap dong bo

semaphore fork[5] = 1;

Philosopher (i)

{
while(true)
{
down(fork[i]):
down(fork[i+1 mod 5])
eat;
up(fork[il);

up(fork[i+1 mod 5));

think: Deadlock
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Dining Philosophers : Thach thuc

= Can dong bo sao cho:
= Khong co deadlock
= Khong co starvation
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