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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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Khai niém vé tién trinh (process)

I
Tién trinh 1a mét chwong trinh dang x& ly
M®&i tién trinh ¢ mét khéng gian dia chi, mot con trd
lénh, mo6t tap cac thanh ghi va stack riéng.
Tién trinh cé thé can dén mét sb tai nguyén nhuw CPU,
bd nh& chinh, cac tap tin va thiét bj nhap/xuat.
Hé diéu hanh s dung b diéu phdi (scheduler) dé
diéu phdi viéc thyc thi cla céac tién trinh.
Trong hé thdng cé nhirng tién trinh ctia hé diéu hanh
va tién trinh ctia ngwoi dung.
M6t tién trinh bao gdbm Text section (program code),
Data section.(chta global variables)..........
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Vung code: chira danh sach ma I|énh
cua CT

\Vung static data: chira cac bién di liéu
dwoc khai bao twdng minh trong CT.

Vung dynamic data: chtra cac vung nho
dir lieu dwoc cap phat déng nay bién
doéng theo thoi gian.

Vung stack: phuc vu cho viéc goi ham
trong chwong trinh. Kich thwdc vung
nay bién dong theo thoi gian.

Khai niém vé tién trinh (process)

max
stack

heap

data

text

0

Tién trinh trong bd nhd
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Khai niém vé tién trinh (process)

Source Object
file 1 module 1
Assembler : Executable
Source Object : . ,
fle2 | "1 A% [ module2 [ | Linker = binaryfile
Compiler (load module)
Source Object
file 3 module 3
Process
image in |~«—— Loader
memory

Cac buwéc nap chwong trinh vao bo nho

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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o Khai niém vé tién trinh (process)

I
Cac buwac hé diéu hanh khai tao tién trinh
v’ Cap phat mét dinh danh duy nhat (process number
hay process identifier, pid) cho qua trinh
v' Cap phat khéng gian nh& dé nap qua trinh
v Khoi tao khéi dir liéu Process Control Block (PCB)
cho qua trinh
PCB |a noi hé diéu hanh lwu céac théng tin vé qua
trinh
v' Thiét 1ap cac modi lién hé can thiét (vd: sap PCB vao
hang doi dinh thoi,...)
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Khai niém vé tién trinh (process)

v new: tién trinh vira duoc tao

v’ ready: tién trinh da cé du tai nguyén, chi con
can CPU

v running: cac Iénh cla tién trinh dang dwoc
thwc thi

v/ waiting: hay la blocked, tién trinh doi I/O hoan
tat, tin hiéu.

v' terminated: tién trinh da két thuc.
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Khai niém vé tién trinh (process)

|
Chuyén ddi gitra cac trang thai cla tién trinh

dispatch terminated

/O or
event wait

/O or event
completion
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e Khai niém vé tién trinh (process)
I
< M@i tién trinh trong hé thong déu
duworc Cép phat mét Process Control
Block (PCB)
< PCB |la mdt trong cac cau tric di liéu
quan trong nhat cta hé diéu hanh

process

ointer
P state

process number

program counter

registers

memory limits

list of open files
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Khai niém vé tién trinh (process)

|
Chuyén ngir canh (Context switch)

< Ngi¥ cdnh (context) cia mét tién trinh la trang théai cta
tién trinh.

< Ngir canh cla tién trinh dwoc biéu dién trong PCB cua
no.

% Chuyén nglr canh (context switch) |a céng viéc giao
CPU cho tién trinh khac. Khi dé can:
v' Lwu nglr cdnh cua tién trinh ¢ vao PCB cuda né.
v Nap ng¥ canh tr PCB cUa tién trinh mé&i dé tién

trinh m&i thuee thi.

10
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Khai niém vé tién trinh (process)

|
Chuyén ngir canh (Context switch)

< Ngi¥ cdnh (context) cia mét tién trinh la trang théai cta
tién trinh.

< Ngir canh cla tién trinh dwoc biéu dién trong PCB cua
no.

% Chuyén nglr canh (context switch) |a céng viéc giao
CPU cho tién trinh khac. Khi dé can:
v' Lwu nglr cdnh cua tién trinh ¢ vao PCB cuda né.
v Nap ng¥ canh tr PCB cUa tién trinh mé&i dé tién

trinh m&i thuee thi.

11
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o Khai niém vé tién trinh (process)

I
Pinh th&i tién trinh
% Tai sao phai dinh th&i?
» Multiprogramming
v C6 nhiéu tién trinh phai thwe thi luan phién nhau.
v Muc tiéu: cwe dai hiéu suat st dung ctia CPU.
» Time-sharing
v Cho phép users twong tac vai tién trinh dang thwe thi
v Muc tiéu: toi thiéu thdi gian dap &ng
< M6t s6 khai niém co ban
» Cac bo dinh thoi (scheduler)
» Cac hang doi dinh thoi (scheduling queue)

12
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o Khai niém vé tién trinh (process)

I
Cac hang deoi dinh thoi
» Job queue
» Ready queue
» Device queues mag
>

ready
queue

unit 0

mag
tape
unit 1

disk
unit 0

terminal
unit 0

queue header PCB, PCB,

head » -—

taill registers registers
head -__,__\_/

el —
head +—=

Gl PCB, PCB,, PCBg
head 1

tall .\_//

PCB;

head »> -—

@l

13
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Khai niém vé tién trinh (process)
I

Thém medium-term scheduling

< D6i khi hé diéu hanh (nhw time-sharing system) c6
thém medium-term scheduling dé diéu chinh mdc do
multiprogramming cta hé thong

* Medium-term scheduler
v' Chuyén tién trinh t& bd nhé sang dia (swap out)
v' Chuyén tién trinh t dia vao bd nhé (swap in)

14
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V.V V V V

Tao lap tién trinh (create)
Két thuc tién trinh (destroy)

"am dirng tién trinh (suspend)
"ai kich hoat tién trinh (resume)

"hay dbi dd wu tién tién trinh (change priority)

Khai niém vé tién trinh (process)

15
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Khai niém vé tién trinh (process)

I
> Dinh danh cho tién trinh mé&i phat sinh.

> Duwa tién trinh vao danh sach quan ly ctia hé thong.
» Xac dinh do wu tién cho tién trinh.

» Tao PCB cho tién trinh.

» Cap phat cac tai nguyén ban dau cho tién trinh.

16
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Khai niém vé tién trinh (process)

I
¢ Tao tién trinh ma&i (process creation)

> M6t tién trinh c6 thé tao tién trinh méi thdng qua
mot system call (vd: ham fork trong Unix)

v" Vi du: (Unix) Khi user dang nhap hé thong, mét
command interpreter (shell) s&€ dwoc tao ra cho
user.

» Tién trinh dwoc tao la tién trinh con clda tién trinh
tao (tién trinh cha). Quan hé cha-con dinh nghia
mot cay tién trinh.

17
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o Khai niém vé tién trinh (process)
|
< Tao tién trinh moi
» Chia sé tai nguyén cla tién trinh cha
v" Tién trinh cha va con chia sé& moi tai nguyén
v" Tién trinh con chia s& mét phan tai nguyén cua
cha
» Trinh tw thwc thi
v" Tién trinh cha va con thwc thi dong thdi
(concurrently)
v' Tién trinh cha doi dén khi cAc tién trinh con két
thac.

18
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o Khai niém vé tién trinh (process)

N ,
o+ Két thuc tién trinh

> Tién trinh tw két thac

v' Tién trinh két thac khi thwe thi 1@nh cudi va goi

system routine exit.
> Tién trinh két thac do tién trinh khac (c6 da quyén,

vd: tién trinh cha cla no)

v' Goi system routine abort v&i tham so 1a pid
(process identifier) cla tién trinh can dwoc két
thac.

> Hé diéu hanh thu hoi tat ca céac tai nguyén cua tién
trinh kétthuc (ving nhé, I/O buffer,...)

eudientucntt 1 9
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Khai niém vé tién trinh (process)

,I

Cdng tac gitra cac tién trinh

\/
0’0

Trong qua trinh thic thi, cac tién trinh co6 thé céng tac
(cooperate) dé hoan thanh cong viéc.

Céc tién trinh codng tac dé:
» Chia sé di¥ liéu (information sharing).
> Tang toc tinh toan (computational speedup)

v" Néu hé thong cé nhiéu CPU, chia cong viéc tinh toan
thanh nhiéu cong viéc tinh toan nhw chay song song

» Thuwc hién mét cong viéc chung.

v Xay dwng mét phan mém phire tap bang céch chia
thanh cac module/process ho’p tac nhau.

Sy cOng tac gilra cac tién trinh yéu cau hé diéu hanh hé tro
co ché giao tiép va co ché dong bd hoat ddng cla cac tién
trinh. | 20

hanCong.com https://fb.com/tailieudientucntt
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Tiéu trinh (thread)

< Khai niém tién trinh truyén thong: tién trinh gom:

>
>

Khong gian dia chi (text section, data section)

Mot ludng thwe thi duy nhat (single thread of
execution):

v’ program counter

v’ CAac regqister

v stack

Cac tai nguyén khac (cac open file, cac qua trinh
con,...)

21
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° Tiéu trinh (thread)

I
% M0& rdng khai niém tién trinh truyén thong bang cach

hién thwe nhiéu ludng thwe thi trong ciing mét moi
trwdrng cla tién trinh.
< Khi d6 tién trinh gom:

» Khong gian dia chi (text section, data section)

> Mot hay nhiéu ludng thuce thi (thread of execution),
moi ludng thwe thi (thread) co riéng
v program counter
v’ CAac register
v’ stack

» Cac tali nguyén khac (cac open file, cac qua trinh
con,...) ... 22
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Tiéu trinh (thread)

I
< M6 hinh da ludng:

» Cac thread trong cung moét process chia sé code
section, data section va tai nguyén khac (cac file
dang m@,...) cua process.

> Tién trinh da ludng (multithreaded process) la
tién trinh co6 nhiéu ludng.

23
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Tiéu trinh (thread)

|
< M6 hinh da ludng:
Uu diém

» Tinh dap wng (responsiveness) cao cho cac wng
dung twong tac multithreaded
» Chia sé tai nguyén (resource sharing): vd memory
> Tiét kiém chi phi hé thong (lgi ich kinh té)
v Chi phi tao/quan ly thread nho hon so véi qua trinh
v' Chi phi chuyén ngir canh gitra cac thread nhé hon
SO vO&i qua trinh
» Tan dung kién truc da x& ly (multiprocessor)
v M0i thread chay trén mét processor riéng, do do

tang mrc dd song song cua chwong trinh. o
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Tiéu trinh (thread)

I
User Thread

\/

< Mot thw vién thread (thread library, run-time system) dwoc
hién thwe trong user space dé hé tro cac tac vu Ién thread

> Thuw vién thread cung cap cac ham khéi tao, dinh thdi va
quan ly thread nhw

v thread create
v thread_exit
v thread_wait
v thread yield

> Thuw vién thread dung Thread Control Block (TCB) dé
lu trang thai cua user thread (program counter, cac
register, stack)

* Kernel khong blet sy cO mat cua user thread

/Ifb.com/tailieudientucntt

25
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° Tiéu trinh (thread)

Kernel Thread
< Co ché multithreading dwoc hé diéu hanh truc tiép ho tro
» Kernel quan ly ca process va cac thread
» Viéc dinh thoi CPU duwoc kernel thwe hién trén thread
< Co ché multithreading dwoc hé tro béi kernel
» Khéi tao va quan ly cac thread cham hon
> Tan dung dwoec loi thé cla kién tric multiprocessor
» Thread bi blocked khong kéo theo cac thread khac bi
blocked.
< Mot sd hé thong multithreading (multitasking)
» Windows
» Solaris

> Linux
26
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Tiéu trinh (thread)

< M6 s6 md hinh hién thwc thread

» MO
» MO
» MO

NN
NN

N many-to-one
N one-to-one

NN

N many-to-many

27
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° Tiéu trinh (thread)

MO hinh many —to —one
< Nhiéu user-level thread “chia sé&” mot
kernel thread dé thuc thi

> Viéc quan ly thread duwoc thwe hién
théng qua cac ham cua mét thread
library dwoc goi & user level.

» Blocking problem: Khi mét thread
tré nén blocked thi kernel thread
ciling tr& nén blocked, do d6 moi
thread kh&c cua process cling sé 2

tr nén blocked.
< C6 thé dwoc hién thwe dbi vai hau hét cernel thread
Cé.C hé di‘éu nmbgtum https://fb.comvtailieudientucntt 28
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I
MO hinh one —to — one

< Moi user-level thread thuwc thi
thong qua mot kernel thread riéng
cua no
> Moi khi mét user thread duoc
tao ra thi cling can tao mot
kernel thread twong rng
< Hé diéu hanh phai c6 co ché cung
cap dwoc nhiéu kernel thread cho
mot qua trinh
¢ Vi du: Wlndows NT/2000

Tiéu trinh (thread)

IR

IR RN

kernel thread
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Tiéu trinh (thread)

I
MO hinh many — to — many
< Nhiéu user-level thread dwoc
phan chia thwc thi (multiplexed)
trén moét sé kernel thread.

» Tranh dwoc mot sd khuyét
diém cula hai mé hinh many-
to-one va one-to-one

*Vidu

» Solaris 2

» Windows NT/2000 vo&i package
ThreadFiber kernel threadé é 2

30
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Piéu phdi tién trinh

Mot so khai niém co ban

> Chu ky CPU-I/O: gém chu ky thwc thi CPU (CPU
burst) va chu ky chd doi vao ra (1/0 burst).

» CPU-bound process co théi gian sir dung CPU
nhiéu hon thoi gian st dung 1/0.

> 1/0-bound process dung phan I&n thei gian dé
doi 1/0.

31
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® Piéu phai tién trinh
|
< Trong cac hé thong multitasking

> Tai mot thoi diém trong bd nhé co nhiéu process

» Tai méi thdi diém chi co mot process dwoc thue thi

> Do dé, can phai gidi quyét van dé phan chia, lva
chon process thwc thi sao cho dwoc hiéu qua nhat.
Can c6 chién lwoc dinh thoi CPU

32
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° Piéu phdi tién trinh

|
Céc tiéu chi dieu phai tién trinh

Phan loai cac hoat déng diéu phoi

> Diéu phoi dai han (long-term scheduling): xac dinh
process nao dwoc chap nhan vao hé thong

> Diéu phdi trung han (medium-term scheduling): Xac
dinh process nao dwoc dwa vao (swap in), dwa ra khoi
(swap out) bé nhé chinh

> Diéu phoi ngdn han (short-term scheduling): xac dinh
process nao dwoc thuwce thi tiép theo

33
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® Piéu phai tién trinh
I . ” e
Cac tiéu chi dieu phoi tién trinh
Piéu phoi dai han
< Xac dinh chwong trinh nao sé dwoc dwa vao hé thong
dé thuec thi.
< Quyét dinh do-da-14p-trinh (degree of
multiprogramming).
< Nhiéu process dwoc dwa vao hé thong:
» Kha nang cac process bi block sé giam.
» S dung CPU hiéu qua hon.
> MOoi process dwoc phan chia khoang thoi gian st dung
CPU thap hon.

“ Khong phﬁugmg_[mét process la CPU-boHNQngmgmqy 1/0-bound,,
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° Piéu phdi tién trinh

|
Céc tiéu chi diéu phoi tién trinh
Piéu phoi trung han
< Quyét dinh viéc dwa process vao bo nh& chinh, hay ra
khoi b6 nh& chinh
< Phu thudc vao yéu cau quan ly multiprogramming
> Cho phép bd dinh thdi dai han chap nhan nhiéu
process hon so lwgng process ma c6 tong kich
thwée dwoe chiva vira trong bd nhé chinh
> Qua nhiéu process thi s& lam tang viéc truy xuat dia,
do dé can phai lwa chon dd-da-lap-trinh cho phi hop
< Phan mém quan ly bé nhé ddm nhiém
35
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° Piéu phdi tién trinh

|
Céc tiéu chi diéu phoi tién trinh

DPiéu phoi ngan han

< XAac dinh process nao dwoc thwe thi tiép theo, con goi
la Diéu phoi CPU

< DPuwoc kich hoat khi c6 mét sw kién c6 thé dan dén kha
nang chon mot process dé thuc thi
> Ngat thdi gian (clock interrupt)
> Ngat ngoai vi (I/O interrupt)
> L&i goi hé thong (operating system call)
» Signal

36
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® Piéu phai tién trinh
I - ” ”
Cac tiéu chi diéu phoi tién trinh
“* DO lgi CPU (CPU utilization)
> Khoang théi gian CPU ban, tlr 0% dén 100%
» Can gilr cho CPU cang ban cang tot
* Thoi gian cho (walting time)
» Thoi gian cho trong hang doi ready
» Cac process nén duwoc chia sé viéc str dung CPU
mot cach cong bang (fair share)
 Thong nang (throughput)
» SO lwong process hoan tat trong mét don vi thdi gian.

37
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° Piéu phdi tién trinh

|
Céc tiéu chi diéu phoi tién trinh
* Thoi gian dap rng (response time)
> Thoi gian ti luc cé yéu cau cia ngudi ding (user
request) dén khi co dap wng dau tién.
> Thwdng la van dé véi cac 1/0-bound process.
% Thoi gian quay vong (turnaround time)
> Thoi gian d& mot process hoan tat, ké t lUc vao hé
théng (submission) dén ltc két thac (termination).
> La mot tri dac trwng can quan tdm véi cac process thudc
dang CPU-bound.
¢ Thoi gian quay vong trung binh (average turnaround
time)

38
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° Piéu phdi tién trinh
|

Céc tiéu chi diéu phoi tién trinh

< Hwdng dén nguodi str dung (user-oriented)
» Thoi gian quay vong (turnaround time)
v Thoi gian ttr Itc nap process dén lic process két thic
v Quan tam v&i cac hé thong x& ly bé (batch system)
» Thoi gian dap wng (response time)
v Quan tam cac hé thdng giao tiép (interactive system)
<% Hwdng dén hé thdng (system-oriented)
» DO loi CPU (CPU utilization)
> Cong bang (fairness)
> Thoéng nang (throughput): s6 process hoan tat trong mot
don vi thoi gian

ngThanCong.com https://fb.com/tailieudientucntt
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Piéu phdi tién trinh

I
Hai thanh phan caa chién lwoc dinh thoi

<% Ché doé quyét dinh (decision mode)
» Chon th&i diém ham lwa chon dinh thoi thwe thi.
> Nonpreemptive — Khéng dbc quyén
v' M6t process sé & trang thai running cho dén khi
no bi block hoac no két thc.
> Preemptive — Doc quyén
v" Process dang thuc thi c6 thé bi ngat va chuyén
vé trang thai ready.
v Tranh trwdng hop mét process ddc chiém
(monopolizing) CPU.

40


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

o Piéu phai tién trinh
I

Hai thanh phan cua chién lwoc dinh thoi

» Ham dinh thdi c6 thé dwoc thwe thi khi co qué trinh
v' Chuyén tir trang thai running sang waiting (1)
v' Chuyén ti trang thai running sang ready (2)
v Chuyén ttr trang thai waiting, new sang ready (3)
v’ Két thac thuc thi (4)

» Dinh th&i nonpreemptive: chi thwe thi ham dinh thoi
trong trwong hop 1 va 4

» Dinh thoi preemptive: ngoai trwdng hop 1 va 4 con
thwe thi thém ham dinh thoi trong trwedng hop 2 hoac 3
(hoac ca hai)

41
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o Piéu phai tién trinh
I

Hai thanh phan cua chién lwoc dinh thoi

» Ham dinh thdi c6 thé dwoc thwe thi khi co qué trinh
v' Chuyén tir trang thai running sang waiting (1)
v' Chuyén ti trang thai running sang ready (2)
v Chuyén ttr trang thai waiting, new sang ready (3)
v’ Két thac thuc thi (4)

» Dinh th&i nonpreemptive: chi thwe thi ham dinh thoi
trong trwong hop 1 va 4

» Dinh thoi preemptive: ngoai trwdng hop 1 va 4 con
thwe thi thém ham dinh thoi trong trwedng hop 2 hoac 3
(hoac ca hai)
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° Piéu phdi tién trinh

I
Dispatcher
X Chuyen quyen diéu khlen CPU vé cho process dwoc
chon b&i bd dinh thdi ngan han:

» Chuyén ng¥ canh (str dung théng tin ngir canh trong
PCB)

» Chuyén vé user mode

»Nhay den vi tri thich hop trong chwong trinh trng
dung dé khéi déng lai chwong trinh (chinh 1& program
counter trong PCB)

< Cong viéc nay gay ra phi ton

» Dispatch latency: thoi gian ma dispatcher dwng mot
process va khé&i ddng mot process khac
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° Piéu phdi tién trinh

|
Céac giai thuat dieu phai tien trinh
First Come First Served (FCFS)
“* Ham lwa chon: chon process doi trong hang doi ready
lau nhat
< Ché dé quyét dinh: nonpreemptive
> M6t process sé dwoc thwe thi cho dén khi né bi
block hodc két thuc
< FCFS thwong dwoc quan ly bang mét FIFO queue
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Piéu phdi tién trinh

Céac giai thuat dieu phai tien trinh

First Come First Served (FCFS)
Process Burst time (ms)

P1 24
P2 3
P3 3

< Gia slr cac process dén theo thi tw P1, P2, P3
< Gign do Gantt cho viéc dinh thoi la:

Py P, P

0 24 27 30
Thoi gian doi cho P1 =0, P2 =24, P3 = 27

< Thoi gian doi trung binh: (0 + 24 + 27)/3 = 17 45
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° Piéu phdi tién trinh

I
Céac giai thuat dieu phai tien trinh
First Come First Served (FCFS)

“ FCFS khong cong bang véi cac process c6 CPU burst
ngan. Cac process nay phai cho trong thoi gian dai
(so v&i thoi gian ma né can phuc vu) méi duwoc st
dung CPU, hay FCFS “wu tién” cac process thudc
dang CPU bound.

<% FCFS c6 gidi quyét dé tranh trwdng hop tri hodn vo
han dinh (starvation hay indefinite blocking)?

< FCFS thwdng dwoc sir dung trong cac hé thong bo
(batch system)
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® Piéu phai tiéen trinh

I

Céac giai thuat dieu phai tien trinh
Shortest Job First (SJF)

Process Thdidiém dén  Bursttime (ms)

P1 0 7
P2 2 4
P3 4 1
P4 5 4
% Gian do Gantt khi dinh thoi theo SJF
P, P, P, P,
0 3 /7 8 12 16

* Thoi gian doitrung binh=(0+6+3+7)/4 =4
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° Piéu phdi tién trinh

I
Céac giai thuat dieu phai tien trinh

Shortest Job First (SJF)

 Twong ng VoI moi process can cd dé dai ciia CPU burst
tiep theo

X Hé[n lwa chon: chon process c6 do dai CPU burst nho
nhat

< Chirng minh dwoc: SJF tdi wu trong viéc gidm thdi gian
dgi trung binh

< Nhwoc diém: Can phai wéc lwong thoi gian can CPU tiép
theo cua process
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Piéu phdi tién trinh

Céac giai thuat dieu phai tien trinh

Shortest Remaining Time First (SRTF)
Process Thdi diém dén Burst time (ms)

Pl 0 7
P2 2 4
P3 4 1
P4 5 4

< Gian do Gantt khi dinh thdi theo SRTF

0 4 7 11 16
< Thoi gian do’l trung ‘binh = O+1+0+2)/4=

> Tot hon giai thuat nonpreemptive SJF
CuuDuongThanCong.com https://fb.com/tailieudientucntt 49
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° Piéu phdi tién trinh

I
Céac giai thuat dieu phai tien trinh

Shortest Remaining Time First (SRTF)

< Tranh trwérng hop ddc chiém CPU cua cac process
co thoi gian thue thi dai

< Can phai quan ly thoi gian thwe thi con lai cha cac
process

< C6 thdi gian quay vong tot hon SJF

< Process c0 thoi gian thwe thi ngan c6 do wu tién cao
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° Piéu phdi tién trinh

I
Céac giai thuat dieu phai tien trinh
Priority Scheduling
< MOi process sé dwoc gan mot do wu tién
< CPU sé duwoc cap cho process co dd wu tién cao
nhat
< Dinh théi st dung do wu tién co thé:
» Preemptive
» Nonpreemptive
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° Piéu phdi tién trinh

I
Céac giai thuat dieu phai tien trinh
Priority Scheduling
% SJF la mét giai thuat dinh thdi sir dung d6 wu tién voi
do wu tién la thdi gian sir dung CPU dw-doan
s Gan doé wu tién con dwa vao:
> Yéu cau vé bd nhé
> SO lwong file dwoc mé
> Tilé th&i gian dung cho I/O trén th&i gian s dung
CPU.
< Van dé: tri hoan vo han dinh — process c6 dé wu tién
thap c6 thé khdng bao gi®& dwoc thuc thi
% Giai phap: aging — do wu tién cua process sé tang

theo tho’lmgg!mamrlm -
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° Piéu phdi tién trinh

|
Céac giai thuat dieu phai tien trinh

Round Robin (RR)

< Ché dd quyét dinh: preemptive
»Khoang thoi gian toi da cho phép (thwdng 10 - 100
ms) dwoc ddm bao bang viéc st dung timer interrupt
»Process dang chay hét thdi gian sé dwoc chuyén vé
cudi clia hang doi ready

0 5 10 15 20
Round-Robin S S A A N N M A
(RR), g =1
P1 | | |
W P R R
P3
P4 L B

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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° Piéu phdi tién trinh

I
Céac giai thuat dieu phai tien trinh
Round Robin (RR)
Process Burst time (ms)

Pl 33
P2 17
P3 68
P4 24

¢ Thoi gian lwgng dinh = 20 ms
< Gian do Gantt:

P, [P, | Py | P, | P, | Py | P, | P | Pyl Py

O 20 37 57 77 97 117 121 134 154 162
Thuwdng co thoi gian quay vong cao hon SJF, nhwng Iai

c6 thoi gian dap &rng tot hon "
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Piéu ph

Céac giai thuat dieu phai tien trinh

Process allocated

[nteraction
lime quantum complete Time

L "

di tién trinh

Lwong dinh thoi gian (time quantum) cho Round Robin

Interaction
complete

i Time guantum less than

typical interaction

I i
Time gquantum greater than
< . >t > typical interaction
Response time g -5
5
+ >
Cuanum
q
Process allocated Process Process allocated
time quantum preempted time quantum
I [~ A
4 >
q Other processes run
. »

CuuDuongThanCong.com
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° Piéu phdi tién trinh

I
Céac giai thuat dieu phai tien trinh
Round Robin
<% Khi thwe hién chuyén process thi OS sé sir dung CPU ch
khéng phai process cua nguw¢i dung (OS overhead):
> Dirng thwe thi, lwu tat ca thdng tin, nap thong tin cla
process sap thuc thi
% Hiéu nang tuy thuéc vao kich thwéc cua thoi gian lwong dinh
(con goi la time slice). Ham phu thuéc nay khéng don gian
< Time slice ngan thi dap rng nhanh
> C6 nhiéu chuyén nglr canh: Phi ton sé cao.
< Time slice dai hon thi throughput tét hon (do gidm phi ton
OS overhead) nhwng thoi gian dap uwng Ion
> Néu time slice qua 1&n, RR tr& thanh FCFS.

ongThanCong.com https://fb.com/tailieudientucntt
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Piéu phdi tién trinh

Céac giai thuat dieu phai tien trinh
Round Robin
< Quantum time va th&i gian chuyén process:

>

Néu quantum time = 20 ms va thdi gian chuyén

process = 5 ms, thi phi tdn OS overhead chiém 5/25 =

20%

Néu quantum = 500 ms, thi phi tén chi con ~ 1%

v Néu c6 nhiéu nguoi st dung trén hé thong va
thudc loai interactive thi sé thay dap ng rat cham

Tuy tap cong viéc ma chon quantum time phu hop

Time slice nén I&n trong twong quan so sanh v&i thoi

gian chuyén process

Vi du v&i 4.3 BSD UNIX, time slice la 1 giay -


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

° Piéu phdi tién trinh

|
Céac giai thuat dieu phai tien trinh
Round Robin

/

< Né&u c6 n process trong hang doi ready, va quantum
time la g, thi méi process sé lay 1/n thei gian CPU theo
trng khéi co kich thwée Ién nhat la g
» Sé khong co process nao ch¢ lau hon (n - 1)q don vi

thoi gian

% RR sl dung mét gia thiét ngam Ia tat ca céc process

déu co6 tam quan trong ngang nhau

> RR khong phu hop v&i hé thong xac dinh dd wu tién
khac nhau cho méi process

< C4c process dang CPU-bound van con dwoc “wu tién”
CuuDuongThanCong.com https://fb.com/tailieudientucntt 58
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tién trinh

. Piéu phoi

|
Céac giai thuat dieu phai tien trinh
Thuat toan nhiéu mdrc dd wu tién

P uu tién cao nhat

P uu tién thap nhat

» Danh sé&ch san sang duoc chia thanh nhiéu danh sach.
> Moi danh sach gom céac tien trinh c6 cung d6 wu tién va duoc
ap dung mét giai thuat diéu phdi riéng

uuDuongThanCong.com https://fb.com/tailieudientucntt
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° Piéu phdi tién trinh

|
Céac giai thuat dieu phai tien trinh
Piéu phdi theo nhiéu mdc wu tién xoay vong (Multilevel
Feedback)

Ready List

= = s f
Bi tudc CPU
\—~. SS2 = = —'*—>

?. L1 B ce

-~ - -
CuuDuongThanC!n_Jcﬁ t ' I mes ' I Cc https://fb.com/tailieudientucntt
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° Piéu phdi tién trinh

|
Céac giai thuat dieu phai tien trinh
Chién lwoc diéu phdi xb sb (Lottery)
» M@i tién trinh dwoc cap mot “vé sb”.

> HDH chon 1 vé “trung giai”, tién trinh ndo s& hiru
vé nay sé duwoc nhan CPU.

> La giai thuat ddc quyén.

Pon gian, chi phi thap, bdo dam tinh céng bang
cho céc tién trinh.
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