- QUAN LY TIEN TRINH

0 Cdc khdi niém vé tién trinh

0 Diéu phdi cdc tién trinh

o Lién lac gilta cdc tién trinh

0 Dbng bd cdc tién trinh

a Tinh trang tac nghén (deadlock)



Tién trinh (Process)

Tién trinh ld mOt chuwong trinh dang xt ly

MOi tién trinh c6 mdt khdng gian dia chi, mot con trd
l€énh, mOt tap cdc thanh ghi va stack riéng.

Tién trinh c6 thé can dén mot s6l’ré|i nguyén nhu CPU,
b nh& chinh, cdc tap tin va thiét bi nhap /xuat.

Hé diéu hanh st dung bd diéu phoi (scheduler) dé
quyét dinh thoi diém can dung hoat dong cua tién trinh
dang xU ly va lwa chon tién trinh tiép theo can thuc
hién.

Trong hé thOng cé nhitng tién trinh cla hé diéu hanh va
tién trinh cla ngudi dung.



Muc dich cho nhiéu tién trinh hoat dong
dong thoi
]
- Tdang hiéu sudt st dung CPU (tdng mirc d6 da
chwong)
-1 Tang mrc d6 da nhiém

o Tdng téc d6 xw ly



v o N n ? o 7/
Tang hiéu suat st¥ dung CPU (tang murc
do da chirong)

Phan 18n cdc tién trinh khi thi hanh déu trai qua nhiéu chu ky xUr

ly (s&¢ dung CPU) va chu ky nhdp xuat (s dung cdc thiét bi
nhdp xuat) xen k& nhu sau :

CPU IO CPU IO CPU

Néu chi cé 1 tién trinh duy nhat trong hé thdng, thi vaio cdc chu
ky 10 cla tién trinh, CPU s& hodn toan nhan roi. Y twdng tdng
cwdng sO lwgng tién trinh trong hé thdng la dé tdn dung CPU:
néu tién trinh 1 x{ Iy 10, thi hé diéu hanh cé thé st dung CPU
dé thyc hién tién trinh 2...

Tién trinh 1:

CPU IO CPU IO CPU

Tién trinh 2

CPU IO CPU IO




Tang mtrc do da nhiém

Cho moi tién trinh thuc thi luan phién trong mot thoi
gian rat ngan, tao cam gidc l& hé thdng c¢é nhiéu tién
trinh thuc thi d6ng thoi.

One program counter

N\ Four program counters
s A Prqcess
E switch 2 D — —
Rl m
€ o C — —
o
c A J, BY| | C i DY B| = —
E B
\V D Time —




Téng toc d6 xu ly

MOt sO bai todn cé thé x(t Iy song song néu duoc
x@y dung thanh nhiéu don thé hoat ddng dbng thoi
thi sé tiét kiém duwgc thoi gian x& ly.

Vi du xét bai todn tinh gid tri biéu thirc kg = a*b +
c*d . Néu tién hanh tinh dbng thoi (a*b) va (c*d) thi
thdi gian x& 1y s& ngan hon & thue hién tuan tu.



Tiéu trinh (thread)

MOt tién trinh c6 thé tao nhiéu tiéu trinh.

MOi tiéu trinh thuc hién mot chlrc ndng ndo d6 va
thue thi dong thdi cling bang cdach chia sé CPU.
Cdc tiéu trinh trong cing mdt tién trinh ding chung
khéng gian dia chi tién trinh nhing ¢é con tro 1énh,
tap cdc thanh ghi va stack riéng.

MOt tiéu trinh cling cé thé tao lap cdc tiéu trinh con,
va nhan cdc trang thdi khdc nhau nhu mot tién trinh.



Lién lgc gilfa cdc tiéu trinh

Céc ti€n trinh chi co thé lién lac v&i nhau théng qua cdc co ché do hé
diéu hanh cung cap.

Cac ’riéju trinh lién lac v&i nhau dé déng théng qua céc bién todn cuc
cUa tién trinh.

Céc ti€u trinh c6 thé do hé diéu hanh quan Iy hodc hé diéu hanh vé
ti€n trinh cing pho6i hop quan ly

Tién trinh 1 Tién trinh 2 Tién trinh 3 Tién trinh
\\ . | i
Ving
nguoi
dung <
Tiéu trinh Tiéu trinh

Ving
nhan, Kernel Kernel
he dieu

hanh

(a) (b)



Vi du vé tiéu trinh

Keyboard

Kernel

Disk

while (TRUE) {
get_next_request(&buf);
handoff_work(&buf);

}

(@)

Web server process

S

Y

Dispatcher thread
‘ Worker thread
2;} orker threa > Usst
space
ﬁ Web page cache
J
Kernel
Kernel space
Network

connection

while (TRUE) {
wait_for_work(&buf)
look _for_page_in_cache(&buf, &page);
if (page_not_in_cache(&page)
read_page_from_disk(&buf, &page);
return_page(&page);

}
(b)




Vi du vé tiéu trinh

MOt process cé ba thread, moi thread sé cé stack riéng

Thread 2

Thread 3

Thread 1
e /

\

SR

Thread 1's :B E H <
stack v

|_—~ Process

Thread 3's stack

Kernel
Per process items Per thread items
Address space Program counter
Global variables Registers
Open files Stack
Child processes State
Pending alarms
Signals and signal handlers
Accounting information




Cai ddt tiéu trinh (Threads)

Cai dat trong Kernel-space
Cai dat trong User-space

Cai dat trong Kernel-space va User-space



Cai dat tiéu trinh trong Kernel-space
—

Tién trinh  Tiéu trinh

O@
o

%

Bane Bflllg
SRR . A inl
tien trinh tieu rmh

0 Bang quan ly thread luwu trit & phan kernel.
o Viéc diéu phoi cdc thread | do hé diéu hanh chiju trach nhiém.



Cai dat tiéu trinh trong User-space
_

Tién trinh

Tiéu trinh
_ \ /

Vung
nguoi
dung <
—
Vung
nhan Kernel
HDPH \
D(A)ng’hﬁ Bang Bang
hé thong tien trinh

tiéu trinh
Bang quan ly thread Iuu trit & phan user-space.

Viéc diéu phbi cdc thread la do tién trinh chju trach nhiém



Cadi dat trong Kernel-space va User-
space

Nhiéu tiéu trinh nguoi dung
trén 1 tiéu trinh hé dieéu hanh

\_

Vung
nguoi
dung

Ving
nhan

Kernel S S*— Kernel thread HPH

01 MOt thread clia hé diéu hanh quan ly mot sO thread cla tién trinh



Vi du vé diéu phdi tiéu trinh

?
71 quantum cua process=50 msec

o quantum clUa thread=5 msec
= Tién trinh A c6 3 thread, tién trinh B c6 4 thread.

Process A Process B
Order in which
threads run \\
Y
2. Runtime 1 2 \3
system
picks a —

thread

- = B
4

L1. Kernel picks a process

Possible: A1, A2, A3, A1, A2, A3
Not possible: A1, B1, A2, B2, A3, B3

Diéu ph6i thread duwoc thuc
hién mirc user-space

Process A Process B

1 Kernel picks a thread E

Possible: A1, A2, A3, A1, A2, A3
Also possible: A1, B1, A2, B2, A3, B3

Diéu phdi thread duwgrc thure hién
mUc kernel-space



Cdc trang thdi cla tién trinh

MGdi tao : tién trinh dang dudc tao lap.
Running : cac chi thj cda tién trinh dang dugc xu ly.
Blocked : tién trinh chd dugc cap phat mot tai nguyén, hay ché mot

su’ kién xay ra .

Ready : tién trinh chd dugc cap phat CPU dé xur ly.
Két thic : tién trinh hoan tat x ly.

admitted interrupt

scheduler dispatch

/O or event completion IO or event wait



Ché do x ly cla tién trinh

dic quyén

Shell, editors,compilers,...

—

Hé diéu hanh Ché di) dc quyén

Hardware

Hai ch€ do xu' ly



Cau truc dit liéu khoi quan ly tién trinh

\

Khoi quan ly tién trinh (PCB): la

N

mot vung nhd lyu trir cac thong
tin mo ta cho tien trinh:
Pinh danh cua tién trinh (1)
Trang thai tién trinh (2)
Ngir canh cua tién trinh (3)
Trang thai CPU, Bo xu'ly, Bo nho
chinh, Tai nguyén su' dung, Tai
nguyén tao lap
Thong tin giao tiép (4)
Tién trinh cha, Tién trinh con, Do
uu tién
Thong tin thong ké (5)

18 pid
5 Status
—p Ready List/WaitingList
CPU-state-rec
processor
3 < Main store  —f{Unitl | 1+#{Unit2?|+»
Resource  —+——m{RCB1|+#RCBA++
Created resoutce -
I—pRCBl #wRCB++
Parent _—L
4 +— Progeny v PTD
Priority -LPCBI »PCB?2|-+{PCR3
CPU time
5 —

Khoéi mo ta tién trinh




Thao tdc trén tién trinh

tao lap tién trinh (create)

két thuc tién trinh (destroy)

tam dung ti€n trinh (suspend)

tai kich hoat ti€n trinh (resume)

thay doi dd uu tién tién trinh (change priority)



Tao lap tién trinh

dinh danh cho tién trinh mdi phat sinh

dua tién trinh vao danh sach quan ly cua hé
thong

xac dinh d6 uu tién cho tién trinh

tao PCB cho tién trinh

cap phat cac tai nguyén ban dau cho tién trinh



K&t thuc tién trinh

thu hoi cac tai nguyén hé thong da cap phat
cho tién trinh

ay tién trinh khoi tat ca cac danh sach quan
y cua hé thong

hay bo PCB cua tién trinh




Cap phdt tai nguyén cho tién trinh
—

Pinh danh €+——
T hai tai 5 Danh sach ciephan
rang thai tai nguyén < ’ the sﬁ'bvg

Danh sach cac tién trinh
Hang d¢gi €——

dang dgi tai nguyén

B cap phat

Khdi quan ly tai nguyén

7 Cac muc tiéu cua ky thuat cap phat :
Bao dam mot s6 lugng hgp 1€ cac tién trinh truy xuat dong
thoi dén cac tai nguyen khong chia sé dugc.

Cap phat tai nguyén cho tién trinh cé yéu cau trong mot
khoang thdi gian tri hodn co thé chap nhan dugc.

TGOi uu hda su sur dung tai nguyén.



Diéu phoi tién trinh

Hé diéu hanh diéu phoi tién trinh théng qua b diéu phoi
(scheduler) va b0 phan phodi (dispatcher).
BO diéu phdi sir dung mot gidi thudt thich hop dé lwa chon
ti€n trinh duwoc x|y tiép theo.
BO phdn phdi chju trdch nhiém cdp nhat nglt canh cla tién
trinh bj tam ngung va trao CPU cho tién trinh dugc chon boi
bd diéu phdi dé tién trinh thuc thi.
Muc tiéu diéu phoi
Su cong bang ( Fairness)
Tinh hiéu gua (Efficiency)
Thai gian dap U'ng hop ly (Response time)
Thdai gian luu lai trong hé thong (TurnaroundTime)
Thong lugng t6i da (Throughput )



Cdac dac diém cla tién trinh

Tinh huéng xuat / nhap cua tién trinh ( I/O-
boundedness):

Nhiéu lrot s& dung CPU, moi luot dung thdi gian ngan.
Tinh hudng xu' ly cua tién trinh ( CPU-boundedness):
It lwot s dung CPU, moi lwgt dung thdi gian déi.
Tién trinh tuong tac hay xU' ly theo 10
P06 uu tién cua tién trinh
Thdai gian da su dung CPU cua tién trinh
Thdi gian con lai tién trinh can dé hoan tat



Cdc nguyén ly diéu phoi

Dieu phoi doc guyén (preemptive)
dbc chiém CPU
khéng thich hop vdi cdc hé thdng nhiéu ngudi dung
biéu phor khong doc guyén (nopreemptive)
tranh dwoc tinh trang mot tién trinh ddc chiém CPU

¢ thé dan dén cdc mau thuan trong truy xuat-> can phuong
phdp d6ng bd héa thich hop dé gidi quyét.

phlc tap trong viéc phdn dinh d6 wu tién

phdt sinh thém chi phi khi chuyén d6i CPU qua lai gilta cdc
ti€n trinh



Thoi diém thuc hién diéu phdi

running -> blocked

vi du ch® mdt thao tdc nhdp xuat hay ch® mot tién trinh con
két thoc...

running -> ready
vi du xay ra mot ngat.
blocked -> ready
vi du mOt thao tdc nhdp/xuat hodn tat.
Tién trinh két thoc.
Tién trinh c6 dO wu tién cao hon xuat hién
chi dp dung doi v3i diéu phdi khéng ddc quyén



TO chirc diéu phdi - Cac danh sdch
diéu phoi
danh sdch tdc vu (job list)

danh sdch san sang (ready list)
danh sach cho dogi (waiting list)

' — ] +— —
Ready list | fhead FCE2 S|PCBS [
tail
T L
ressoutes 1 he?d - —>»| dssansang cPU Y >
tall 1= —
bead T T— —
FCEI = Yéu cau
ressourcs 2| 4y ds doi tai nguyén
— “— < tainguyén |
—» 1—» 1 —» +—
I — head PCBE PCR4 PCBa | =
tail
Hét
< thai gian <
Ngat xay ra -




Cdc loai diéu phoi

Diéu phéi tac vu (job scheduling)
chon tdc vu ndo duoc dua vao bd nhé chinh dé thuc hién
quyét dinh mirc d0 da chwong
tan suat hoat ddng thap

Diéu phdi tién trinh ( process scheduling)

Chon mot 1ién trinh & trang thdi san séing (d& duwgc nap vao
bd nh& chinh, va ¢ dU tai nguyén dé hoat dong ) dé cap
phat CPU cho tién trinh dé thue hién

c tan suat hoat ddng cao(1 1an/100 ms).
stf dung cdc thuat todn t0t nhat



Cdc thuat todn diéu phoi

Thuat toan FIFO

Thudt todn phén phdi xoay vong (Round Robin)

Thudt toan do wv tién

Thudit todn céng viéc ngdn nhét (Shortest-job-first SJF)
Thuéit todn nhiéu mirc dé wu tién

Chién lwoc diéu phbi x6 sé (Lottery)



Thugt todn FIFO

Ready List
__Aﬂ E ;C; CPU Diéu phdi theo nguyén tac ddc quyén
Tién trinh Thoi diém vao RL Thoi gian xir ly P1 P2 P3
P1 0 24 0 24 27
P2 1 3 30
P3 2 3

Thoi gian cho doi dugce xtr Iy 1a O doi voi P1, (24 -
1) vOi P2 va (27-2) voi P3. Thoi gian chO trung binh
l&d ( 0+23+25)/3 = 16 miliseconds.



Thudt todn phdn phdi xoay vong (Round

Robin)
Ready List L . h
=11 RET Tién trin
P1
Hét timeslice
P2
P3

P1 P2 P3 P1 P1 P1
0 4 I 10 14 18

Thoi diém vao RL Thoi gian xu Iy

0 24
1 3
2 3
P1 P1
22 26 30

quantum la 4 miliseconds,

0 Thoi gian chO dgi trung binh sé l& (6+3+5)/3 =

4.66 milisecondes.



Thugt todn dé wu tién

PO wu tién P2 > P3> P1

Tién Thoi diém DO wu Thoi  gian Thudt gidi d6 uu tién doc quyén
trinh vao RL tién xt ly P1 P9 P3

P1 0 3 24 0 24 27

P2 1 1 3 30

P3 2 2 3

Thoi gian chO doi trung binh sé la
(0+23+25)/3 =16 milisecondes

Thuat giai d0 wu tién khéng ddc quyén

P1 P2 P3 P1
0 1 4 7 30

Thoi gian chO dgi trung binh sé la (6+0+2)/3
= 2.7 milisecondes



Thudt toén c¢éng viéc ngdn nhét
(Shortest-job-first SJF)

0 t: thoi gian x& |y ma tién trinh con yéu cau

nDbouwutienp =1/t

Tién
trinh
P1
P2
P3
P4

Thoi

vao RL

0
1
2
3

diém Thoi
xU ly
6

8
4
2

Thuat giai SJF dbc quyén

P1 P4 P3 P2
0 6 8 12
20

Thoi gian cho doi trung binh sé€ & (0+11+6+3)/4
= 5 milisecondes

Thuat gidi SJF khéng ddc quyén

P1 P4 P1 P3 P2
0 3 5 8 12
20

Thoi gian cho dgi trung binh sé l& (2+11+6+0)/4
= 4.75 milisecondes



Thudt todn nhiéu mirc d6 wu tién
S

P uu tién cao nhat

—> T
—> T >

Tién trinh khong tuong tic

Pé uu tién thap nhat

Danh séch san sang dugc chia thanh nhiu danh sach.
MOi danh sdch gbm cdc tién trinh c¢é cing d6 uu tién va duge dp dung mot
giai thuat diéu phdi riéng



Diéu phoi theo nhiéu mlrc wu tién xoay

vbng SMUI’rileveI Feedchkt
-

Ready List

---f

Bi tuoc CPU
L’. == = cPU

H&L timeslice



Chién lvoc diéu phbi x6 s6 (Lottery)

MOi tién trinh dwgc cAp mot “vé sb”.

HDH chon 1 vé “trdng giai”, ti€n trinh ndo s& hitu vé
nay sé duoc nhan CPU.

La gidi thudt ddc quyén.

DPon gian, chi phi thip, bao dam tinh cdng bang cho
cdc tién trinh.



LIEN LAC GIUA CAC TIEN TRINH

Muc dich:
dé chia sé théng tin nhu dung chung file, bd nhd,...
hoac hgp tdc hodn thanh cdng viéc

Céc co ché:

Lién lac bang tin hiéu (Signal)

Lién lac bang dudng 6ng (Pipe)

Lién lac qua ving nhd chia sé (shared memory)
Lién lac bang thdng diép (Message)

Lién lac qua socket



Lién lac bang tin hiéu (Signal)

Tin hiéu Mb ta

SIGINT Ngudi dung nhan phim Cil-C dé ngat x{ Iy tién trinh

SIGILL Tién trinh x{ Iy mot chi thi bat hop 1€

SIGKILL Yéu cau két thGc mdt tién trinh

SIGFPT L6i chia cho O

SIGSEGV Tién trinh truy xuat dén mot dia chi bat hop Ié

SIGCLD Tién trinh con két thic
Tin hiéu dwoc géi di béi: Khi tién trinh nhan tin hiéu:
- Phan cirng - Goi ham xtr ly tin hiéu.
- Hé diéu hanh: - Xtr ly theo cach riéng cua tién trinh.
- Tién trinh: - B6 qua tin hiéu.

- Nguw&i str dung:



Lién lac bang dudng 6ng (Pipe)

Process Process
Pipe
A 1 B

Dt liéu truyén: dong cdc byte (FIFO)
Tié€n trinh doc pipe s& bi khéa néu pipe trong, va doi dén khi pipe cé
dit liéu méi dugc truy xuat.

Tién trinh ghi pipe s€ bj khéa néu pipe day, va dgi dén khi pipe cé
cho tréng dé chira dir lidu.




Lién lac qua ving nh& chia sé (shared

me
- mory)

7 VUng nh& chia sé ddc 13p vdi cdc tién trinh

= Tién trinh phai gan k,é"r vung nh& chung vao khéng gian
dia chi riéng cUa tién trinh

Segment viing nhd chia sé

Ving nh& chia sé la:

- phu’o’ng phqp nhanh nhat dé trao d6i dit liéu gilta cdc tién trinh.
- can duoc bao vé bang nhu’ng co ché dbng bd héa.

- khéng thé dp dung hiéu qud trong cdc hé phén tdn



Lién lac bang thdng diép (Message)

thiét 1ap mot moi lién két gilra hai tién trinh

st dung cdc ham send, receive do hé diéu hanh cung
cip dé trao doi thdng diép
Céch lién lac bang théng diép:
Lién lac gidn tiép (indirect communication)
Send(A, message): g0i mot théng diép tdi port A
Receive(A, message): nhan mot thdng diép tu port A
Lién lac truc tiép (direct communication)
Send(P, message) : g&i mot thong diép dén tién trinh P
Receive(Q,message) : nhdn mOt théng diép i tién trinh Q



Vi du: Bai todn nha san xuat - nguoi tiéu

thu (producer-consumer)
EEEE

void nsx()
{ while(1)

{ tao_sp();

send(ntt,sp); //g0i sp cho ntt

}

}

void ntt()
{ while(1)
{ receive(nsx,sp); //ntt ch® nhan sp
tieu_thu(sp);

}
}



Lién lac qua socket

MOi tién trinh can tao mot socket riéng

MOi socket dugc két budc vdi mdt cdng khéc nhau.

Céc thao tac doc/ghi Ién socket chinh la sy trao do6i dir liéu
gilra hai tién trinh.

Cach lién lac qua socket

Lién lac kiéu thu tin (socket déng vai tré buwru cuc)

“ti€n trinh gd&i” ghi dit liéu véio socket clia minh, dif liéu s& dugc
chuyén cho socket cla “ti€n trinh nhdn”

“ti&n trinh nhan” s& nhan dit liéu bang céch doc di¥ lidu tir socket clia
“tién trinh nhan”

Lién lac kiéu dién thoai (socket déng vai tro téng dai)

Hai tién trinh can két nGi trudc khi truyén/nhdn dit liéu va két noi
dugc duy tri sudt qud trinh truyén nhan dir liéu



PONG BO CAC TIEN TRINH

bao dam céc tién trinh x{ ly song song khéng tac dong
sai léch dén nhau.
Yéu cdu déc quyén truy xudt (Mutual exclusion):
tai mot thoi diém, chi c6 mot tién trinh duwgc quyén truy xuat
moOt tai nguyén khéng thé chia se.
Yéu cédu phdi ho'p (Synchronization):
cdc ti€n trinh can hop tdc v&i nhau dé hoan thanh cdng viéc.
Hai “bai todn dong bd” can gidi quyét:
bdi todn “dbdc quyén truy xuat” ( “bdi todn mién gdng”)
badi todn “phdi hgp thue hién”.



Mién gdng (critical section)
—

7 Doan md cla mot tién trinh 6 kha ndng xay ra 10i khi truy
xuat tai nguyén dung chung (bién, tap ftin,...).

o Vi du:
if (taikhoan >= tienrut) taikhoan = taikhoan - tienrut;

else Thong bao “khong the rut tien | %;

/Mﬂomiénslns A ra khoi mide giing
Process A —t . } :
' I I I
' I | |
: ) & i ! B ' Brakbéi
' 1 Bodgingvio | 1
! I mits ging I midn pisy |/ midn gheg
J
91'0(0:.'. 23 : 1 \.....-.J! E
! I ¥ I I
‘ +  Bbjkhbe ' '
T, T, T. T



Cdc diéu kién can khi gidi quyét bai
todn mién gdng
Khéng ¢6 gia thiét vé t0c db cla cdc tién trinh, cling
nhu vé sO luvong bd xt ly.
Khéng ¢6 hai tién trinh cing & trong mién gdng
cung luc.
MOt tién trinh bén ngodi mién gdng khéng dugc
ngdn can cdc tién trinh khdc vao mién gdng.
Khéng cé tién trinh ndo phai chd vé han dé duoc
véio mién gdng



Cdc nhém giai phdp dong bo

!
11 Busy Waiting
11 Sleep And Wakeup

o Semaphore

1 Monitor

1 Message.



Busy Waiting (ban thi doi)

Giai phdp phan mém
Thuét todn st dung bién co hiéu
Thudt todn st¥ dung bién luén phién
Thudt toan Peterson

Giai phdp phan clng
Cém ngat
St dung Iénh TSL (Test and Set Lock)



Thuat todn st dung bién co hiéu (dung

cho nhiéu tién trinh)
_

1 lock=0 I& khéng cé tién trinh trong mién gdng.
0 lock=1 l& ¢6 mOt tién trinh trong mién gdng.

lock=0;

while (1)

{
while (lock == 1);
lock = 1;
critical-section ();.
lock = 0;
noncritical-section();

}

Vi pham :"Hai ti€n trinh cé thé cung & trong mién gdng tai mot thoi diém”.




Thudt todn st dung bién luan phién

‘dunﬁ cho 2 tién frinh%

71 Hai tién trinh A, B st dung chung bién turn:
o turn = O, tién trinh A dwgc vdo mién gdng
o turn=1 thi B dugc vdio mién gdng

// tién trinh A N //.'rIEn trinh B =1 thi B
while (1) duoc vao mien while (1) duoc vao mien
{ gang { ) gang
while (turn == 1); while (turn
critical-section (); critical-section ();
turn = 1; turn = O;
Noncritical-section (); Noncritical-section ();
} }

- Hai 1ién trinh chac chan khéng thé vaio mién géng cung lic, vi tai mot thoi diém turn chi
cd mot gia tri.

- Vi pham: mét tién trinh cé thé bi ngdn chdn vao mién géng b&i mot tién trinh khéc
khéng & trong mién gdng.




Thuat todn Peterson (dung cho 2 tién
trinh)

Dung chung hai bién turn va flag[2] (ki€u int).

flag [0]=flag [1]=FALSE

turn dwoc khdi dong la O hay 1.
Né,'u flag [i] = TRUE (i=0,1) -> Pi mubn vao mién gdng va turn=i la
dén luot Pi.
DEé c6 thé vao dugc mién gdng:

Pi dat gid tri flag [(]=TRUE dé théng bd&o né mudn vao mién gdng.

dat turn=j dé thir dé nghi ti€n trinh Pj vdo mién gdng.
Né&u tién trinh P| khong quan tém dén viéc vao mién gdng (flag [j] =
FALSE), thi Pi c6 thé vao mién gdng

néu flag [[]=TRUE thi Pi phai ch® dén khi flag [j]=FALSE.
Khi tién trinh Pi r0i khdi mién gdng, né dat lai gid tri cho flag [i] I&
FALSE.



Thuat todn Peterson (dogn code)

// tién trinh PO (i=0)
while (TRUE)
{
flag [0]= TRUE;//PO théng bdo I& PO muon vao mg
turn = 1; //thu de nghi P1 vao
while (turn == 1 && flag [1]==TRUE); //neu P1 muon vao thi PO ch¢
critical_section();
flag [0] = FALSE; //PO ra ngoai mg
noncritical_section ();
}
// ti€n trinh P1 (i=1)
while (TRUE)
{
flag [1]= TRUE; //P1 théng bdo I& P1 muon vao mg
turn = 0;//tht de nghi PO vao
while (turn == 0 && flag [0]==TRUE); //neu PO muon vao thi P1 ch¢
critical_section();
flag [1] = FALSE;//P1 ra ngoai mg
Noncritical_section ();



C3m ngat
-

1 Tién trinh cAm tat ca cdc ngat trude khi vao mién
gdng, va phuc hodi ngat khi ra khoi mién gdng.

[ Khéng an todin cho hé thong.

1 Khéng téc dung trén hé thdng cé nhiéu bd x(r Iy.



St dung 1énh TSL
—

(Test and Set Lock)

Lénh TSL cho phép kiém tra va cip nhat mot ving
nh& trong mot thao tdc ddc quyén.

boolean Test_And_Set_Lock (boolean lock)

{

boolean temp=lock;
lock = TRUE;
return temp; //tra vé gid tri ban

dau cla bién lock

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

{
while (Test_And_Set_Lock(lock));
critical_section ();

lock = FALSE;
noncritical_section ();

}




Nhém giai phdp “SLEEP and WAKEUP

1 v ddnh thl
- (hgu va ddn c)

7 St dung 1énh SLEEP VA WAKEUP
o St dung c@u tric Semaphore

o St dung cGu tric Monitors

0 St dung théng diép



St* dung 1énh SLEEP VA WAKEUP

SLEEP -> “danh sdch san sang”, 18y lai CPU cip cho
P khéc.

WAKEUP -> HDH chon mot P trong ready list, cho
thuwe hién tiép.

P chua du diéu kién vaio mién gdng -> goi SLEEP
dé tu khéa, dén khi cé6 P khdc goi WAKEUP dé giai
phdng cho né.

MOt tién trinh goi WAKEUP khi ra khoi mién gding
dé ddnh thirc mot tién trinh dang chd, tao co hoi
cho tién trinh ndy vdo mién gdng



St* dung Iénh SLEEP VA WAKEUP
]

int busy=FALSE; // TRUE |& c6 ti€n trinh trong mién gdng, FALSE I& khdng c6 ti€n trinh trong mién gdng.
int blocked=0; // dém s6 lugng ti€n trinh dang bi khéa

while (TRUE)
{
if (busy)
{
blocked = blocked + 1; 33
sleep();
%
else busy = TRUE;

critical-section ();

busy = FALSE;

if (blocked>0)

{
wakeup(); //ddnh thitc mot ti€n trinh dang chd 23
blocked = blocked - 1;

}

Noncritical-section ();



St dung cdu tric Semaphore

Bi€n semaphore s ¢ cdc thuOc tinh:
MOt gid tri nguyén duong e;
MOt hang doi f : luu danh sdch cdc tién trinh dang cho trén
semaphore s.

Hai thao tdc trén semaphore s:
Down(s): e=e-1.
Néu e < O thi ti€n trinh phai cho trong f (sleep), nguoc lai tién
trinh ti€p tuc.
Up(s): e=e+1.
Néu e<=0 thi chon mdt tién trinh trong f cho ti€p tuc thuc hién
(ddanh thirc).



St dung cdu trdc Semaphore
—

Down(s) P la tién trinh thuc hién thao tdc Down(s) hay Up(s)
{ e=e-1;
if (e <O0)
{ status(P)= blocked; //chuyén P sang trang thdi bj khod (ch®)
enter(Pf); //cho P vdo hang doi f
}
}
Up(s)
{ e=e+1;
if (e<=0)
{
exit(Q,f); //1dy mot tt Q ra khoi hang doi f
status (Q) = ready; //chuyén Q sang trang thdi san sang
enter(Q,ready-list); //dua Q vao danh sach san sang clia hé théng
}



St dung cdu tric Semaphore

Hé diéu hanh can cai dat cdc thao tdc Down, Up la ddc
quy‘én.
Cau tric cla semaphore:
class semaphore
{
int e;
PCB * f; //ds riéng cUa semaphore
public:
down();

up();
Yi
|e| = sO tién trinh dang cho trén f.



Giai quyét bai todn mién gdng bang

Semaphores
—

-1 Ding mOt semaphore s, e duoc khoi gén la 1.
0 T4t ca cdc tién trinh dp dung cing cau tric chuong trinh sau:

semaphore s=1; //nghia la e cla s=1
while (1)
{

Down(s);

critical-section ();

Up(s);

Noncritical-section ();



Giai quyét bai todn ddng b0 bang

Semaphores
—

0 Hai tién trinh d6ng hanh P1 va P2, P1 thuc hién cdng viéc 1, P2 thuwc hién cdng viéc

2.
0 Cv1 lam trudc rdi mai lam cv2, cho P1 va P2 dung chung mét semaphore s, khdi
gdn e(s)= O:

semaphore s=0; //dung chung cho hai tién trinh

P1:
{
job1();
Up(s); //danh thirc P2 Néu dat Down va Up sai vi tri hodc thiéu thi
} c6 thé bj sai.
P2:
{
Down(s); // ch0' P1 dénh thirc
job2();



Van dé khi s dung semaphore
S

Ti€n trinh quén goi Up(s), va két qua la khi ra khoi mién géng
né s& khéng cho tién trinh khdc vao mién géng!

e(s)=1;

while (1)

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



Van dé khi s dung semaphore

]
S dung semaphore c6 thé gay ra tinh trang tac nghén.
P1: )
{ Hai tién trinh P1, P2 st dung chung 2
down(s1); down(s2); semaphore s1=s2=1
up(sT);  up(s2); N&u thi? tu thite hién nhu sau:
}2 P1: down(s1), P2: down(s2),
P2: P1: down(s2), P2: down(s1)
{ Khi d6 s1=s2=-1 nén P1,P2 déu ch® mai

down(s2); down(s1);

;J.P.iS?); up(s1);



St* dung c@u tric Monitors

Monitor I& mOt cau tric dac biét (I&p)
cdc phuong thire dbc quyeén (critical-section)
céc bién (dugc dung chung cho cdc tién trinh)

Cdc bién trong monitor chi cé thé duoc truy xuat bdi cdc
phuwong thirc trong monitor

Tai mot thoi diém, chi ¢ mot tién trinh duy nhat duoc
hoat dong bén trong mOt monitor.
Bién diéu kién ¢
dung dé dbng b viéc st dung cdc bién trong monitor.
Wait(c) va Signal(c):



St dung c@u tric Monitors

Wait(c)
{ status(P)= blocked; //chuyén P sang trang théi chd
enter(Pf(c)); //dat P vao hang doi f(c) cla bién diéu kién ¢

Wait(c): chuyén trang thdi tién trinh goi sang
Signall cho (blocked) va ddt tién trinh ndy vdao hang
ignal(c) doi trén bién diéu kién c.

{
if (f(c) I= NULL)

{

exit(Q,f(c)); //Lay ti€n trinh Q dang cho trén ¢
status(Q) = ready; //chuyén Q sang trang thdi san séng

enter(Q,ready-list); //dwa Q vao danh sdch san sang.

Signal(c): néu cé mot tién trinh dang cho trong hang doi cla c,
) tai kich hoat tién trinh dé va tién trinh goi s€ roi khoi monitor.
Néu khéng cé tién trinh ndo dang chd trong hang doi clia ¢ thi
|énh signal(c) bi bo qua.



St* dung c@u tric Monitors

R

monitor <t&n monitor > //khai bdo monitor dung
chung cho cdc tién trinh

{

<cac bien dung chung>;
<cdc bién diéu kién>;
<cac phuong thuc ddc quyén>;

Procedoare ™

}

//tién trinh Pi:

while (1) //cau tric ti€n trinh thi i
CriﬁCGl-SeCﬁon ....................... {
......... Kisiert

hién cdng viéc ddc quyén thit i
Noncritical-section ();

}



St* dung c@u tric Monitors

Nguy co thuc hién déng bd héa sai giam rat nhiéu.

It 6 ngdn nglt ho tr@ cau tric monitor.

Giai phdp "busy and waiting" khéng phai
thue hién viéc chuyén d6i ngilt canh trong khi
giai phdp "sleep and wakeup" s& tOn thoi
gian cho viéc nay.



Monitors va Bdi todn 5 triét gia d&n t0i



Monitors va Bdi todn 5 triét gia dn t0i

monitor philosopher

{

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

condition self[5]; //cac bien dieu kien dung de dong bo viec an toi

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

void init(); / /phuong thirc khoi tao

void test(int i); //phuwong thirc ki€m tra diéu kién trudc khi cho triét gia thr i &n
void pickup(int i); //phuong thirc 13y diia

void putdown(int i); //phuwong thirc tra diia



Monitors va Bdi todn 5 triét gia dn t0i

void philosopher()//phuong thitc khoi tao (constructor)
{ //gén trang thdi ban dau cho cdc triét gia la "dang suy nght”
for (inti = 0;i < 5; i++) state[i] = thinking;
}
void test(int i)
{ //néutg_i déi vai cdc tg bén trdi, bén phai khéng dang &n thi cho tg_i &n

if ( (state[i] == hungry) && (state[(i + 4) % 5] |= eating) &&(state[(i + 1)
% 5] |= eating))

{
self[i].signal(); //ddénh thirc tg_i, néu tg_i dang ch¢
state[i] = eating; //ghi nhan tg_i dang &n

}



Monitors va Bdi todn 5 triét gia dn t0i

void pickup(int i)
{
state[i] = hungry; //ghi nhan tg_i déi
test(i); //ki€m tra dk trudc khi cho tg_i &n
if (state[i] |I= eating) self[i].wait(); //doi tai nguyen
}
void putdown(int i)
{
state[i] = thinking; //ghi nhan tg_i dang suy nght
test((i+4) % 5); //kt tg bén phai, néu hgp 1€ thi cho tg ndy dn
test((i+1) % 5);//kt tg bén trdi néu hop I€ thi cho tg ndy &n

}



Monitors va Bdi todn 5 triét gia dn t0i

// C&u tric tién trinh Pi thyc hién viec &n cla triét gia thl i

philosopher pp; //bien monitor dung chung
Pi:
while (1)
{
Noncritical-section ();
pp-pickup(i); //pickup la mién géng va dugc truy xuat doc quyén
eat(); //triet gia an
pp.putdown(i); / /putdown | mién géing va duogc truy xudt ddc quyén

Noncritical-section ();



SU dung théong diép

MOt tién trinh kiEém sodt viée st dung tai nguyén va
nhiéu tién trinh khdc yéu cdu tai nguyén.

while (1)

{
Send(process controler, request message); //goi td yc tn va chuyen sang blocked
Receive(process controler, accept message); //nhan td chap nhan su dung tn
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 nhitng hé thGng phan tdn, co ché trao déi théng diép s& don gian hon
va duoge dung dé gidi quyét bai todn déng bd héa.



TINH TRANG TAC NGHEN
__ (DEADLOCKS)

0 MOt tap hgp cdc tién trinh goi la & tinh trang tac
ngh&n néu moi tién trinh trong tap hop déu chd doi
tdi nguyén ma tién trinh khdc trong tadp hop dang
chiém gitr.



Diéu kién xuat hién tac nghén

Diéu kién 1: Coé s& dung tai nguyén khéng thé chia
se.

Diéu kién 2: Su chiém gilt va yéu cau thém tai
nguyén khdng thé chia sé.

Diéu kién 3: Khong thu hoi tai nguyén tU tién trinh
dang gilt ching,.

Diéu kién 4: TOn tai mOt chu trinh trong do thi cap
phat tai nguyén.



DO thi cap phdt tai nguyén

> (N

£



Vi du vé tac nghén

OOPrWN=

. Arequests R
. Brequests S
.Crequests T
. Arequests S
.Brequests T
. Crequests R
deadlock

(d)
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Request R
Request S
Release R
Release S

(@)

® ©

(e)

o

(h)

D
Request S
Request T
Release S
Release T

(b)

o
Request T
Request R
Release T
Release R

(c)

io bd

()

(9)
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Cdc phuong phdp xU 1y tac nghén va
ngdn chan tdc nghén

S dung mot thuat todn cdp phat tai nguyén ->
khdng bao gi® xay ra tac nghén.

Cho phép xay ra tac ngh&n ->tim cach sita chita
tac nghén.

BS qua viée xU 1y tac ngh&n, xem nhu hé théng
khdng bao gi® xay ra tac nghén.



Ngdn chdn tac nghén

Diéu kién 1 gan nhu khéng thé tranh duoc.
Dé diéu kién 2 khéng xay ra:
Tién trinh phai y&u cdu tat cd cdc tai nguyén can thiét trudc khi cho bat
dau x ly.
Khi ti€n trinh yéu cdu mot tai nguyén mdi va bi tit choi
gidi phéng cdc tai nguyén dang chiém gilt
Tai nguyén s& cli dwgc cap phdat trd lai cing lan véi tai nguyén mai.
Dé diéu kién 3 khdng xay ra:
thu hGi tai nguyén tl cdc tién trinh bi khod va cdp phat trd lai cho tién
trinh khi né thodt khoi tinh trang bi khéa.
Dé diéu kién 4 khdng xay ra:
Khi tién trinh dang chi€m gill t&i nguyén Ri thi chi c6 thé yéu ciu cdc tai
nguyén Rj néu F(Rj) > F(Ri).



Giai thuat cap phdt tai nguyén trénh

tac nghén
-_

o Giai thuat xdc dinh trang thdi an todn
- Giai thuat Banker



Giai thuat xdc dinh trang thdi an todn

int NumResources; //s6 tai nguyén
int NumProcs; //s0 ti€n trinh trong hé thGng
int Available[NumResources] //s0 luwgng tai nguyén con tu do

int Max[NumProcs, NumResources];

//Max[p,r]= nhu cdu t0i da cla tién trinh p vé tai nguyén r

int Allocation[NumProcs, NumResources];

/ /Allocation[p,r] = sO tai nguyén r d& cdp phdt cho tién trinh p

int Need[NumProcs, NumResources];

//Need[p,r] = Max[p,r] - Allocation[p,r]= s0 t&i nguyén r ma tién trinh p cdn can st dung

int Finish[NumProcs] = false;
/ /Finish[p]=true |& ti€n trinh p da thyc thi xong;



Giai thuat xdc dinh trang thdi an todn

S e
o Bl.

o If di

m Finish[i] = false //tién trinh i chuwra thye thi xong

m Need[i,j] <= Available[j], V| //Moinhuciu vé tn clia tt i déu c6 thé dép tng
21 Do B2 else goto B3

0 B2. Cap phdt moi tai nguyén ma tién trinh i can
Allocation[i,j]= Allocation[i,j]+Need][i,il; Vi
need[i,j]=0 ; Vj
Available[j]= Available[j] - Need[i,il;

Céap phdt dd tai nguyén cho tién trinh i

Finish[i] = true; Ddnh dau tién trinh i thu'c hién xong

Available[j]= Available[j] + Allocationli,jl; Cap nhat lai s6 tai nguyén j kha dung
o goto Bl

o B3. Vi If Finish[i] = true -> « hé thdng & trang thdi an todn », else « khéng an fodn »



Giai thuat Banker

Pi yéu cau kr thé hién clia tai nguyén r
B1. If kr <= Need][i,r] Vr, goto B2, else « 16i »

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

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 thdi an todan cla hé thdng.



Vi du - cAp phdt tai nguyén trdnh tac
nghén

Max Allocation Available

R1 R2 R3 RT R2 R3 R1 R2 R3

P1 3 2 2 1 o) 0 4 1 2
P2 6 1 3 2 1 1
P3 3 1 4 2 1 1

P4 4 2 2 o) o) 2

Néu tién trinh P2 yéu cdu 4 R1, 1 R3. hdy cho biét
yéu cau nday cé thé dap trng ma khéng xay ra
deadlock hay khong?



Vi du - cAp phdt tai nguyén trdnh tac

nghén
-—

7 BO: Tinh Need I& nhu ciu con lai vé moi tai nguyén j clia moi tién trinh
is

o Need[i,j]=Max[i,j]-Allocationli,{]

Allocation Available

R1 R2 R3 R1 R2 R3
P1 1 0 0 4 1 2
P2 2 1 1
P3 2 1 1
P4 0 0 2




Vi du - cAp phdt tai nguyén trdnh tac

he
g ngnen

1 B1+B2: yéu cau tdi nguyén cla P2 thoa dk & B1, B2.
1 B3: Thir c3p phat cho P2, cdp nhét tinh trang hé thong

Need Allocation Available

R1 R2 R3 RT R2 R3 R1 R2 R3
P1 2 2 2 1 0 o) -1 -
P3 1 0 3 2 1 1

P4 4 2 0 0 0 2




Vi du - cAp phdt tai nguyén trdnh tac

he
g ngnen

o B4: Kiém tra trang thdi an todan cla hé théng.
Lan luQt chon tién trinh dé thir cip phat:
= Chon P2, thlr cdp phdt, g/s P2 thurc thi xong thu hoi
® Available[j]= Available[j] + Allocationli,il;

P1

P2

P3

P4

Need
R1 R2
2 2
O O
1 O
4 2

Allocation Available

R3 R1T R2 R3 R1 R2 R3

2

0

3

oo [




Vi du - cAp phdt tai nguyén trdnh tac

nghén
-—

+ Chon P1

Need Allocation Available

R1 R2 R3 R1T R2 R3 RI R2 R3

- Il

P2 O 0 0 O 0 O

P1 2 3

P3 1 0 3 2 1 1

P4 4 2 0 O 0 2




Vi du - cAp phdt tai nguyén trdnh tac

nghén
-—

+ Chon P3:

Need Allocation Available

R1 R2 R3 Rl R2 R3 R1 R2 R3

P2 O 0 0 O O 0

P3

P4 4 2 0 O O 2




Vi du - cAp phdt tai nguyén trdnh tac

he
g ngnen

+ Chon P4:

Need Allocation Available

RT R2 R3 R1 R2 R3 Rl R2 RS3
pp.. O 0 O O O o0 9 3 -
P2 0 O O O O O

P30 O O O O O

P4000OO.

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 céac tai nguyén theo yéu cau cua P2.




Giai thuat phat hién tac nghén
1

- Do6i v&i Tai nguyén chi cé6 mét thé hién

- DOi v&i Tai nguyén cé nhiéu thé hién



DoOi v&i Tai nguyén chi cé6 mdt thé hién

Dung d6 thi doi tai nguyén (wait-for graph)
duwoc xdy dung tir do thi cAp phdt tai nguyén
(resource-allocation graph) bang cdch bé nhitng dinh
biéu dién loai tai nguyén.
canh tir Pi t&i Pj : Pj dang dgi Pi giai phédng moOt tdi
nguyén mad Pj can.
Hé théng bi tac ngh&n néu va chi néu dob thi doi tai
nguyén cé chu trinh.



Vi du

Tién trinh Yéu cdu
P1 RT
P2 R3, R4
P3 RS
P4 R2
P5
R1 R3 R4

A
o1

R2

do thi cap phat tai
nguyén

Chiém gitr

R2
R1
R4
RS
R3

R1 R3 R4

CERONNC

R2 <—R5

do thi thir cap phat tai
nguyén theo yéu cau

do6 thi dgi tai nguyén



DOi v&i Tai nguyén cé nhiéu thé hién

Budc 1: Chon Pi d3u tién sao cho cé yéu cau tdi
nguyén duwgc ddap Ung,

néu khdng cé thi hé thdng bi tac nghén.
Buédec 2: tai nguyén cho Pi va kiém tra
trang thdi hé thong,

néu hé thdng an toan thi tdi Buwdc 3,

ngwoc lai thi quay Ién Budc 1 tim Pi ké tiép.
Budc 3: Cap phat tai nguyén cho Pi. Néu tat ca Pi
duoc ddp Ung thi hé thdng khdng bi tac nghén,
nguQc lai quay lai Buwdc 1.



Hiéu chinh tac nghén

Huy ti€n trinh trong finh trang tac nghén
Hdy cho dén khi khéng con chu trinh gay tac nghén
Dwa vdo céc yéu t6 nhu dO wu tién, thoi glon da xu ly, sO lwong tai
nguyén dang chiém gilt , s6 lvong tai nguyén con yéu cau thém...
Thu hoi tai nguyén
) : tién trinh ndo s& bi thu hoi tai nguyén2 va thu
h6i nhitng tdi nguyén ndo?
: khi thu hoi tai nguyén cla

mot ti€n trinh, can pha| phuc hoi Jrang thai cQa ti€n trinh trd lai trang théi
gan nhat trudc dé ma chwa bj tac nghén.

: |&m sao bdo dam rang khdng cé mot tién
trinh ndo ludn ludn bi thu hoi tai nguyén?



