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NOI dung

Tién trinh va tiéu trinh.
Lap lich tién trinh.
Quan Iy b nhé.

B6 nh& ao.
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o Tién trinh

|
> Tién trinh (process):

La mot chwong trinh dang thwc thi
> Mot tién trinh bao gom
Text section (program code), data section (chira
global variables)
» Hoat déng hién thoi:
program counter (PC), process status word (PSW),
stack pointer (SP), memory management registers
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n trinh
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Executable

(load module)

Cac buw¢c nap chwong trinh vao bo nho
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Tién trinh

I
% Cac bwdc hé diéu hanh khéi tao tién trinh:
v' Cap phat mét dinh danh duy nhét (process number
hay process identifier, pid) cho qua trinh
v' Cap phat khdéng gian nh& dé nap qua trinh
v' Khoi tao khoi dir liéu Process Control Block (PCB)
cho qua trinh
PCB la noi hé diéu hanh Iwu cac thdng tin vé qua
trinh
v' Thiét lap cac mbi lién hé can thiét (vd: sap PCB
vao hang doi dinh thoi,...)
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AN

AN

Tién trinh

|
new: tién trinh vira dwoc tao
ready: tién trinh da c6 da tai nguyén, chi con can
CPU
running: cac lénh cuda tién trinh dang dwoc thwe thi
waiting: hay 1a blocked, tién trinh doi I/0 hoan tat, tin
hiéu.
terminated: tién trinh da két thuc.
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Tién trinh

|
Chuyén ddi gitra cac trang thai cla tién trinh

dispatch terminated

/O or
event wait

/O or event
completion
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Tién trinh

|
M®&i tién trinh trong hé thong déu

dwoc cap phat mét Process Control

process number
Block (PCB) program counter
PCB la mét trong cac cau truc dir ligu registers

process

ointer
P state

quan trong nhat ctia hé diéu hanh

memory limits

list of open files

Vi du layout cia mét PCB: (trwéng pointer dung dé lién két
cac PCBs thanh mét linked Iist)8

ongThanCong.com om/tailieudientucntt
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o Tién trinh

|
Chuyén nglr cdnh (Context switch)

Ngir cdnh (context) ciia mot tién trinh 1a trang thai
cUa tién trinh

Ngilr canh cla tién trinh dwoc biéu dién trong PCB
cua né

Chuyén ngi¥ cdnh (context switch) la cdng viéc giao
CPU cho tién trinh khac. Khi dé can:

Lwu nglr cdnh cua tién trinh ci vao PCB cla né
Nap nglr cdnh tir PCB cUa tién trinh m&i dé tién trinh
moi thwe thi
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Tién trinh

process P, operating system process P,

interrupt or system call

executing J / l
N N
3 save state into PCB,
> idle
reload state from PCB, 1 /
>idle interrupt or system call executing
.
save state into PCB,
> idle
) reload state from PCB, J
executing | _\
Y

10
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Tién trinh

|
Yéu cau doi v&i hé diéu hanh vé quan ly tién trinh
> HO tro sw thwe thi luan phién gitra nhiéu tién trinh
v' Hiéu suat str dung CPU
v' Thoi gian dap ng
> Phan phdi tai nguyén hé thong hop ly
v' Tranh deadlock, tri hodn v han dinh,...
» Cung cap co ché giao tiép va dong bd hoat ddng cac
tién trinh
» Cung cap co ché hé tro user tao/két thic tién trinh

11
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Tién trinh

|
Yéu cau doi v&i hé diéu hanh vé quan ly tién trinh
> HO tro sw thwe thi luan phién gitra nhiéu tién trinh
v' Hiéu suat str dung CPU
v' Thoi gian dap ng
> Phan phdi tai nguyén hé thong hop ly
v' Tranh deadlock, tri hodn v han dinh,...
» Cung cap co ché giao tiép va dong bd hoat ddng cac
tién trinh
» Cung cap co ché hé tro user tao/két thic tién trinh

12
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Tiéu trinh

|
< 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' CAc register
v Stack

> CAac tai nguyén khac (cac open file, cac tién trinh
con,...)

13
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Tiéu trinh

< M®& réng khai niém tién trinh truyén thdng bang cach
hién thwe nhiéu ludng thwe thi trong ciing mét moi
trwdng cua tién trinh. Tién trinh gém:

>
>

Khong gian dia chi (text section, data section)

Mot hay nhiéu ludng thwe thi (thread of execution),
méi ludng thwe thi (thread) co riéng:

v" Program counter

v' CAac register

v Stack

Céc tai nguyén khac (cac open file, cac tién trinh

Con,...)w "

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

I
<% CA&c tiéu trinh trong cing mot tién trinh chia sé code
section, data section va tai nguyén khac (cac file
dang mé,...) cda tién trinh.
< Tién trinh da ludng (multithreaded process) la tién
trinh c6 nhiéu tiéu trinh.

15
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Tiéu trinh

Uu diém cua da tiéu trinh

% Tinh dap &rng (responsiveness) cao cho cac ng
dung twong tac multithreaded.
% Chia sé tai nguyén (resource sharing).
< Tiét kiém chi phi hé thdong (Igi ich kinh té)
> Chi phi tao/quan Iy tién trinh nha.
> Chi phi chuyén ng canh gitra cac thread nhd.
% Tan dung kién trac da x& ly (multiprocessor)
> M@i tién trinh chay trén mét processor riéng, do

doé tang mire d6 song song cua chwong trinh. .
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. Tiéu trinh

I
User Thread

/

< Mot thu vién tiéu trinh (thread library, run-time system) dwoc
hién thwe trong user space dé hé tro cac tac vu lén 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 tiéu trinh ding Thread Control Block (TCB) dé
lwu trang thai cua user thread (program counter, cac
register, stack)

+ Kernel khéng biét sy c6 mét ctia user thread 17
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. Tiéu trinh

I
User Thread

/

< Mot thu vién tiéu trinh (thread library, run-time system) dwoc
hién thwe trong user space dé hé tro cac tac vu lén 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 tiéu trinh ding Thread Control Block (TCB) dé
lwu trang thai cua user thread (program counter, cac
register, stack)

+ Kernel khéng biét sy c6 mét ctia user thread 18
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Tiéu trinh

I
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

19
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Tiéu trinh

I
Kernel Thread

< Co ché multithreading dwoc hd tro bdi kernel
» Khaoi tao va quan ly cac thread cham hon
» Tan dung duoc loi thé clia kién truc multiprocessor

» Thread bi blocked khong keo theo cac thread khac
bl blocked.

< Mot s hé thong multithreading (multitasking)
» Windows 9x/NT/2000/XP/7/10
» Solaris
» Linux

20


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

< Md s6 md hinh hién thwc thread

» MO0
» MO
» MO

Nin
Nin

Nin

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

N Many-to-many

Tiéu trinh

21
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. Tiéu trinh

MO h‘mlh many —to —one
< Nhiéu user-level thread “chia s&” mot
kernel thread dé thuwc thi

» Viéc quan ly thread dwoc thwe hién
théng qua cac ham cua mét thread
library dwoc goi o user level.

» Blocking problem: Khi mét thread
tr& nén blocked thi kernel thread
cling tr& nén blocked, do d6 moi
thread khac cua process cling sé
tr& nén blocked. é

< C6 thé dwoc hién thuc dbi véi hau
hét cac hé didu hanh. kernel thread

https://fb.com/tailieudientucntt

22
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. Tiéu trinh

|
MO hinh one —to — one
< Mobi user-level thread thuc thi g g g g
thong qua mot kernel thread riéng
cua noé
> MOi khi mdt user thread dworc
tao ra thi cing can tao mot
kernel thread twong wng
< Hé diéu hanh phai c6 co ché cung
cap duwoc nhiéu kernel thread cho é é é é
mot tién trinh

<

kernel thread
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. Tiéu trinh

MO hinh many — to — many
< Nhiéu user-level thread dwoc
phan chia thwc thi (multiplexed)
trén mot sb kernel thread.
> Tranh dwoc mot sd khuyét
diém cula hai mé hinh many-
to-one va one-to-one
v Vidu
» Solaris 2
» Windows NT/2000 voi
package ThreadFiber é é é

L)

CuuDuongThanCong.com hllps://fb.com/la\iwd\entucrk er n e | t h r ead 24
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. Lap lich tién trinh

I
% Tai sao phailap lich?

» Multiprogramming
v' C6 nhiéu tién trinh phai thwc 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
thwc thi,

v Muc tiéu: toi thiéu thdi gian dap ng
< M6t sb khai niém co ban
» Cac b6 dinh thdi (scheduler)

» Cac hang doi dinh thoi (scheduling queue) -
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I
Cac hang doi dinh thoéi
» Job queue
» Ready queue
> Device queues tape
>

ready
queue

mag
tape
unit 1

disk
unit 0

terminal
unit 0

CuuDuongThanCong.com

p lich fi

n trinh

https://fb.com/tailieudientucntt

queue header PCB, PCB,
head = > —
=l o registers registers
head —+T—=
IS
head —T—=
i PCB, PCBg
/- g P T =
head 1
tail
PCB;
head » —
I

26
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Lap lich tién trinh

I
Thém medium-term scheduling

< Doi khi hé diéu hanh (nhw time-sharing system) c6
thém medium-term scheduling dé diéu chinh mirc do
multiprogramming cda hé thong.

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

27
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Lap lich tién trinh

|
Mot s6 khai niém co ban
> Chu ky CPU-1/0: gém chu ky thwe thi CPU (CPU burst)
va chu ky ch& doi vao ra (I1/O burst).
> CPU-bound process c6 thoi gian st dung CPU nhiéu
hon théi gian st dung 1/0.
> 1/0-bound process dung phan I&n thei gian dé doi 1/0.

28
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Lap lich tién trinh

|
< Trong cac hé thong multitasking
> Tai mot thdi diém trong bd nhé ¢é nhiéu process
> Tai moi thdi diém chi c6 mot process dwoc thue thi
> Do do, can phai gidi quyét van dé phan chia, lwa
chon process thuc thi sao cho dwoc hiéu qua nhat.
Can c6 chién lwoec lap lich cho cac tién trinh.

29
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V V.V VYV V

Tao |ap tién trinh (create)

Két thuc tién trinh (destroy)

"am dirng tién trinh (suspend)

Tai kich hoat tién trinh (resume)

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

Thao tac trén tién trinh
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YV VYV

YV VYV

Tao lap tién trinh
I

Dinh danh cho tién trinh m&i phat sinh.

Puwa tién trinh vao danh sach quan ly (A)

cla hé thong. (6 ()

Xac dinh dé wu tién cho tién trinh. GY (&) (7

Tao PCB cho tién trinh.

Céap phat céac tai nguyén ban dau cho

tién trinh.
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Két thuc tién trinh
|

> Thu hoi cac tai nguyén hé thong da cap

phat cho tién trinh

> Hay tién trinh khai tat ca cac danh séch
quan ly cha hé thong

> Hay bd PCB cua tién trinh
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Cap phéat tai nguyén cho tién
trinh

Pinh danh €+——

iy Danh sach cidephan
Trang thai tai nguyén <—— t'hg i i

Danh sach cac tién trinh
Hang dgi €—

dang dgi tai nguyén
s v g 4———-<w”éé?§dﬂé4%g
B¢ cip phit ci s i
Khéi quan ly tai nguyén
Cac muc tiéu cla ky thuat cap phat :
v Bao ddm mot s6 lwong hop & cac tién trinh truy xuat
dong thdi dén céac tai nguyén khdng chia sé duwoc.
v’ Cap phat tai nguyén cho tién trinh cé yéu cau trong mot
khoang thi gian tri hoan co6 thé chap nhan duwoc.
v Tbi wu hoa.sw st dung tai nguyén. ...
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Pieu phoi tien trinh
I\ 1 7 , 1 z

»Hé dieu hanh diéu phdi tién trinh thdng qua b diéu phoi
(scheduler) va bd phan phdi (dispatcher).
>B6 diéu phdi str dung mot giai thuat thich hop dé lwa chon
tién trinh dwoc xt ly tiép theo.
>B6 phan phdi chiju trach nhiém cap nhat nglr canh cla tién
trinh bi tam ngwng va trao CPU cho tién trinh dwoc chon bdi
bd diéu phdi dé tién trinh thwe thi.
Muc tiéu dieu phoi

v' Su cdng bang ( Fairness)

v Tinh hiéu qua (Efficiency)

v Thoi gian dap wng hop ly (Response time)

v’ Théi gian lwu lai trong hé thong (TurnaroundTime)

v’ Théng lwgng.toi da (Throughput )
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A\

YV V VYV VY

Cac dac diém cua tién trinh

I
Tinh hwéng xuat / nhap cua tién trinh ( 1/O-
boundedness):

v" Nhiéu luot st dung CPU, moi luvot ding thoi gian
ngan.

Tinh hwong x& ly cla tién trinh ( CPU-boundedness):
v It lwot str dung CPU, méi lwot dung thoi gian dai.
Tién trinh twong tac hay x& ly theo 16

P6 wu tién cla tién trinh

Théi gian da st dung CPU caa tién trinh

Thoi gian con lai tién trinh can dé hoan tat
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Cac nguyén ly diéu phoi
|

< Diéu phdi déc quyén (preemptive)

> Poc chiém CPU

> Khoéng thich hop v&i cac hé thong nhiéu nguwdi dung
< Diéu phdi khéng dbc quyén (nopreemptive)

>
>

>

A\

Tranh dwoec tinh trang mét tién trinh doc chiém CPU
c6 thé dan dén cac mau thuan trong truy xuat -> can
phwong phap dong bd hoa thich hop dé giai quyét.
phire tap trong viéc phan dinh d6 wu tién

phat sinh thém chi phi khi chuyén dbi CPU qua lai
gitra cac tién trinh
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Thoi diém thwe hién diéu phoi

I
running -> blocked

Vi du cho mot thao tac nhap xuat hay cho mot
tién trinh con két thuc...

running -> ready
Vi du xay ra mét ngat.
blocked -> ready
Vi du mdt thao tac nhap/xuat hoan tat.
»Tién trinh két thuc.
»Tién trinh cé dd wu tién cao hon xuat hién
v'chi 4p dung dbéi vai diéu phdi khdng doc quyén
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TO chirc diéu phdi - Cac danh
® sach diéu phoi
v' Danh sach tac vu (job list)

v Danh sach san sang (ready list)
v" Danh sach ch& dgi (waiting list)

Ready list hﬁﬁd z PR —.FI_"' Prps =
tail

— | dssdnsang S
head | T+ —>
ressouree |

taill 7=

u cau
head T T ds doi tai nguyén |
ressource 2 [ g —w{FCEL | = « tainguyén  le
al

head 77 ™|PCRET T|PCB4T T|PCES| *
tail

4

tessoll oe 3 Hét

thoi gian

Ngat xay ra -
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Cac loai diéu phoi

|

< Diéu phoi tac vu (job scheduling)

» Chon tac vu nao dwoc dwa vao bo nh& chinh dé thuc

hién

> Quyét dinh mirc d06 da chuwong

> Tan suat hoat dong thap
< Diéu phoi tién trinh (process scheduling)

> Chon mot tién trinh & trang thai sén sang (da duwoc
nap vao bd nh& chinh, va cé du tai nguyén dé hoat
dong ) dé cap phat CPU cho tién trinh d6 thwc hién
Cé tan suat hoat ddng cao (1 1an/100 ms).
S dung céac thuat toan tot nhat

YV VY

ngThanCong.com https://fb.com/tailieudientucntt
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Cac thuat toan diéu phoi
I
> Thuét toan FIFO

> Thuét toan phan phéi xoay vong
(Round Robin)

» Thuat toan do wu tién

> Thuat todan céng viéc ngan nhat
(Shortest-job-first SJF)

> Thuét todn nhiéu mdrc d6 wu tién
> Chién lwoc diéu phéi x6 sé (Lottery)
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Thuat toan FIFO

Ready List

CPU Diéu phdi theo nguyén tic ddc quyén
Tién trinh Thoi diém vao RL Thoi gian xir ly P1 P P3
Pl 0 24 0 24 27
P2 1 3 30
P3 2 3

Théi gian che doi dwoc xi ly 1a 0 doi voi P1,
(24 -1) v&i P2 va (27-2) v&i P3. Thoi gian cho
trung binh la ( 0+23+25)/3 = 16 miliseconds.
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Thuat toan phan phdi xoay vong

® (Round Robin)
ea isl

= Tién trinh Thoi diém vao RL Thoi gian xu Iy
P1 0 24
P2 1 3
P3 2 3

P1 P2 P3 P1 P1 P1 P1 P1
0 4 I 10 14 18 22 26 30

qguantum la 4 miliseconds,

Thoi gian cho doi trung binh sé la (6+3+5)/3 =
4.66 milisecondes.


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

Thuat toan do wu tién

I
b6 wu tién P2 > P3> P1

Tién |Thoi diém D6 wu Thoi gian Thugt giai d uu tién doc quyen

trinh  'vao RL  [tién Xt ly P1 P2 P3

PL 0 3 24 0 24 27

P2 1 1 3 i 30

P3 2 2 S | Thoi gian cho doi trung binh sé la (0+23+25)/3

=16 milisecondes

Thuat gidi d6 wu tién khéng déc quyén

P1 P2 P3 P1
0 1 4 /7 30

Thoi gian cho dgi trung binh sé 1a (6+0+2)/3 =
2.7 milisecondes

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Thuat todn cong viéc ngan nhat

(Shortest-job-first SJF)
|

t: théri gian x@r ly ma tién trinh con yéu cau
PO wu tien p = 1/t

Thuat gidi SJF ddc quyén

Tién Thoi diém Thoi gian P1 P4 P3 P>
trinh |vao RL X ly 0 6 8 12
P1 |0 6 20
P2 1 8 . . . . ~ 1
Thoi gian cho dgi trung binh sé la (0+11+6+3)/4
P3 |2 4 —l = 5 milisecondes
P4 |3 2 | e NS
) Thuat giai SJIF khong doc quyén
P1 P4 P1 P3 P2
0 3 5 8 12
20

Thoi gian cho doi trung binh sé la (2+11+6+0)/4 =
4.75 milisecondes

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Thuat toan nhiéu mdc dd wu tién

P uu tién cao nhat

—> EETTITT.——

P uu tién thap nhat

» Danh sach sdn sang dwoc chia thanh nhiéu danh sach.
» M6i danh sach gdm cac tién trinh c6 clng do wu tién va
dwoc ap dung mot giadi thuat diéu phdi riéng
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Piéu phdi theo nhiéu mirc wu tién

xoay vong (Multilevel Feedback)

Ready List

= = = —~——'
Bi tudoc CPU
‘—»: E== e Pum —0_-*

[_' |
[_.u ---

H&T timeslice
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A\

A\

Chién lwoc diéu phoi x0 sb (Lottery)

|

M®éi tién trinh dwoc cap mot “vé so”.

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

La gidi thuat doc quyén.

Pon gian, chi phi thap, bao dam tinh cdng bang
cho céac tién trinh.
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BO nho thye

I
Khai niém
Quan Iy bd nhé 1a cong viéc cha hé diéu hanh voi
sw hé tro clia phan cirng nham phan phdi, sap xép
cac process trong b6 nhé sao cho hiéu qua.
Muc tiéu can dat dwoc la nap cang nhiéu process
vao bd nhé cang tot (gia tdng mire d da chwong
trinh)

48
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o BO nho thye

I
“ Khai niém

< Cac yéu cau doi voi viéc quan Iy bd nhé

v/ Cap phét bd nhé cho cac process

v Tai dinh vi (relocation): khi swapping,...

v’ Bao vé: phai kiém tra truy xuat bd nhé cé hop 1é
khong.

v Chia sé: cho phép cac process chia sé vung nho
chung.

v’ Két gan dia chi nh& luan Iy cta user vao dia chi
th we. | 49
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o BO nho thuyce

“ Dia <I:hi nho
» Dia chi vat ly (physical address - dia chi thue): moét vi tri
thwe trong b6 nhé chinh.
> Dia chi luén ly (logical address): mot vi tri nhé dwoc dién
ta trong mét chwong trinh
v Trinh bién dich (compiler) tao ra ma lIénh chwong trinh
trong d6 mdi tham chiéu bd nh& déu 1A dia chi luan ly
v' Dia chi trong dbi (relative address): kiéu dia chi luan
ly trong d6 cac dia chi dwoc biéu dién twong doi so
voi mot vi tri xac dinh nao do trong chwong trinh.
Vi du: 12 byte so vé&i vi tri bat dau chwong trinh, ...
v' Dia chi tuyét doi (absolute address): dia chi twong
dwong va&i dia chi thie | 50
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BO nho thye

|
“ Dia chi nh&
> Khi mot Iénh dworc thwe thi, cac tham chiéu dén
dia chi luan Iy phai dwoc chuyén dbi thanh dia chi
thwc.
» Thao tac chuyén dbi thuwdng c6 sw hd tro cla
phan clrng dé dat hiéu suat cao

51
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° BO nho thwe
I > >

% Chuyén doi dia chi

» La qua trinh anh xa mét dia chi tir khdéng gian dia chi
nay sang khong gian dia chi khac.

> Biéu dién dia chi nh¢
Trong source code: symbolic (cac bién, hang, pointer,...)
Thoi diém bién dich: thwdng 1a dia chi twong doi
Vi du: a & vj tri 14 bytes so vai vi tri bat dau cla
module.
Thoi diém linking/loading: c6 thé 1a dia chi thuec.
Vi du: di liéu nam tai dia chi bd nhé thue 1212

52
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o BO nho thuyce

I
< Chuyén doi dia chi
> Dia chilénh (instruction) va di¥ liéu (data) dwoc chuyén déi thanh
dia chi thuc co thé xay ra tai ba thoi diém khac nhau
v’ Compile time: néu biét trwéc dia chi bd nhé cla chwong
trinh thi cé thé gan dia chi tuyét doi luc bién dich.
— Khuyét diém: phai bién dich lai néu thay dbi dia chi
nap chwong trinh
v’ Load time: tai th&i diém bién dich, néu chwa biét tién trinh
s& nam & dau trong bd nhé thi compiler phai sinh ma dia
chi twong d6i. Vao thoi diém loading, loader phai chuyén
dbi dia chi twong dd thanh dia chi thwc dwa trén mét dia
chi nén (base address).
— Dija chi thwe dwoc tinh toan vao thdi diém nap chwong
trinh = phai tién hanh reload néu dia chi nén thay dbi.

53
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BO nho thye

< Chuyén déi dja chi
v Execution time: khi trong qua trinh thwec thi, process

c6 thé dwoc di chuyén tr segment nay sang
segment khac trong bd nhé thi qua trinh chuyén doi
dia chi dwgec tri hoan dén thoi diém thuyee thi

— CPU tao ra dia chi luan ly cho process

— Phan ctrng can hé tro cho viéc anh xa dia chi.

Vi du: trwdng hop dia chi luan ly 1a twong d6i thi cé
thé dung thanh ghi base va limit,...

— S dung trong da s6 cac Hé diéu hanh da dung
(general-purpose) trong dé c6 cac co ché swapping,
paging, segmentation. 54
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BO nho thye

< Co chée Overlay

>

Tai mdi thei diém, chi git lai trong bd nh& nhirng 1&énh
hodc di liéu can thiét, gidi phong cac Iénh/d@ liéu chuwa
hoac khdng can dung dén.

Co ché nay rat hiru dung khi kich thwdc mot process
I&n hon khéng gian bd nhé cap cho process do.

Co ché nay dwoc diéu khién bédi nguwdi st dung (théng
qua su hé tro clia cac thw vién 1ap trinh) chir khéng can
sw hoé trg clia hé diéu hanh

55
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BO nho thye

< Co ché Swapping
> MOt process co6 thé tam théi bi swap ra khéi bd nhé chinh

va lwu trén mot hé thdng lwu trik phu. Sau do, process co
thé dwoc nap lai vao bd nhé dé tiép tuc qua trinh thwe thi.
Vi du

Round-robin: swap out P1 (vira ding hét quantum cta no),
swap in P2, thwc thi P3 ...

Roll out, roll in: dung trong co’ ché diéu phdi theo dé wu
tien (priority-based scheduling)

Process c6 dd wu tién thap hon sé bi swap out nhwdng
chd cho process c6 dd wu tién cao hon méi dén dwoc nap
vao bd nhé dé thuce thi

ongThanCong.com https://fb.com/tailieudientucntt
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BO nho thye

X Phé!n manh
» Phan manh ngoai (external fragmentation)

v Kich thwdc bd nhé con trong du dé dap ieng mot yéu
cau, nhwng bd nhé nay khong lién tuc = co thé dung
co ché két khoi (compaction) d& gom lai thanh viing
nh¢& lién tuc.

» Phan manh ndi (internal fragmentation)

v Kich thwée viing nhé dwoe cap phat cé thé hoi Ion
hon viing nhé yéu cau.

v' Phan manh ndi xay ra khi b6 nhé& thwe dwoc chia
thanh cac khoi kich thwéc cd dinh va cac process
dwoc cap phat theo don vi khdi.

Vi du: co ché phan trang (paging). 57

entucntt

L)


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

BO nho thye

I
“ Phan vung
> Khi khéi ddng hé thdng, bd nhé chinh dwoc chia
thanh nhiéu phan roi nhau goi 1a cac partition, ¢

kich thwéc bang nhau hodc khac nhau
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BO nho thye

|
Phan ving — viing c6 dinh
% Process ndo co kich thuwéc nhé hon hodc bang kich
thwde partition thi co thé dwoc nap vao partition do.
< Néu chwong trinh ¢ kich thwéc Ién hon partition
thi phai dung co ché overlay.
< Khéng hiéu qua do bi phan manh nbi: mot chwong
trinh du I&n hay nhé déu dwoc cap phat tron mot
partition
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BO nho thye

I
< Phan ving co dinh - Chién lwoc sap xép
> Partition c6 kich thwéc bang nhau
v/ COn partition trong = process m@i dwoc nap vao partition do
v Khéng con partition trong, nhwng do cé process dang bi
blocked = swap process dé ra bd nhé phu nhwdng chd cho
process moi
> Partition co kich thwéc khdng bang nhau:
v Giai phap 1
— Gan méi process vao partition nhd nhat phu hop véi nd
— C6 hang doi cho mai partition
— Giam thiéu phan manh ndi
v Giai phap 2
— Chi c6 mét hang doi chung cho moi partition
— Khi can nap mdt process vao bd nhé chinh = chon
partition nhé nhat con trong 50
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BO nho thye

% Phan vung — vung dong

>

>

S6 lwong partition khéng co dinh va partition c6 thé
co kich thwde khac nhau
M®&i process dwoc cap phat chinh xac dung lwong

bd nhé& can thiét
Gay ra hién twgng phan manh ngoai
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BO nho thye

< Phan viing dong - Chién lwoc sap xéep
> Dung dé quyét dinh cap phat khdi bd nhé trong nao

>
>

cho mot process

Muc tiéu: gidm chi phi két khoi (compaction)

Cac chién lvoc p
v’ Best-fit: chon k
v’ First-fit: chon k
dau bd nhé

acement:
i nhé trdng nhé nhat

ndi nhé trdng phu hop dau tién ké tw

v’ Next-fit: chon khdi nhé trong phu hop dau tién ké tw
vi tri cap phat cudi cung

v Worst-fit: chon

khoi nhé trong In nhat 62
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J 4 rd

BO nho ao

Khai rliiém

% B6 nh& ao (virtual memory)
Co ché dwoc hién thwe trong hé diéu hanh dé cho
phép thwc thi mot tién trinh ma chi can gid trong bd
nhé chinh mot phan ctia khdng gian dia chi luan ly
cla nd, con phan con lai dwoc gitk trén bd nhé phu
(dia crng).

< Wu diém cla bd nhé ao
S6 lwong process trong bd nhé nhiéu hon
Mot process cé thé thwe thi ngay ca khi kich thwéc
cua né Ion hon bo nhé thue 63
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B6 nh& ao

I

Khai niém

< Thong thwdng phan khéng gian dia chi luan Iy cla
tién trinh, néu chwa can nap vao bd nhé chinh sé
dwoc gilr & moét vung dac biét trén dia goi la khéng
gian trdo dbi (swap space).

Vidu:
v swap partition trong Linux
v file pagefile.sys trong Windows 2K

64
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B6 nh& ao

|
Hién thwec b6 nhé ao
< Phan cing quan Iy bd nh& phai hé tro phan trang
va/hoac phan doan
< Heé diéu hanh phai quan ly sw di chuyén cua
trang/doan gitra bd nh& chinh va bd nhé thir cap
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O 86 nh& ao
!
Co chée phan trang
% Cho phép khéng gian dia chi thwc (physical address
space) cila mot process cé thé khéng lién tuc nhau.

< B0 nh¢ thwe dwoce chia thanh cac khdi co dinh va co kich
thwdc bang nhau goi la frame.

» Thong thwdng kich thwéc cua frame la lGy thira cua 2, tw
khodng 512 byte dén 16MB.

% BO6 nhd luan ly (logical memory) hay khéng gian dia chi
luan ly 1a tp moi dia chi luan ly ma mot chwong trinh bat
ky c6 thé sinh ra.

< B6 nhé luan Iy cling dwoc chia thanh cac khoi cd dinh cé

cung kich thwéc goi la trang nhé (page). 56
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B6 nh& ao

Co ché phan trang
< Frame va trang nh& c6 kich thwéc bang nhau.
< Hé diéu hanh phai thiét 1ap mdt bang phan trang (page
table) dé anh xa dia chi luan ly thanh dia chi thuwc
> Moi process c6 mot bang phan trang, dwoc quan ly
bang mdt con trd lwu gilk trong PCB. Cong viéc thiét
lap bang phan trang cho process |a mdt phan cla
chuyén ng canh
< Co ché phan trang khién bd nh& bi phan manh ndi, tuy

nhién lai khac phuc dwoc phan manh ngoai. .
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B6 nh& ao

|
Co ché phan doan

< M6t chwong trinh cau thanh tir nhiéu doan (segment).
Moi doan 1a mét don vi luan ly cta chwong trinh, nhw:
» Main program, procedure, function
» Local variables, global variables, common block,

stack, symbol table, arrays,...

% Thong thwong, mot chwong trinh dwoc bién dich.
Trinh bién dich sé tw dong xay dwng cac doan.

< Trinh Loader s& gan mdi doan mdt so dinh danh riéng
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Y 4 rd

BO nho ao

|
Phan cirng hé tro bdé nhé ao

< MOi muc clia bang phan trang cé thém céac bit trang
thai dac biét:
v' Present bit =1 = trang hop 1€, dang trong bd nh&
= 0 = trang khong hop 1€/khong trong
bdé nhd
v' Modified bit: cho biét trang c6 thay déi ké ttr khi
dwoc nap vao bd nhé hay khong
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Y 4 rd

BO nho ao

I

Hién thwc bo nh& ao

< Demand paging: cac trang cua tién trinh chi dwoc
nap vao bd nh& chinh khi dwoc yéu cau.

< Khi co tham chiéu dén mét trang khéng cé trong b
nhé chinh (present bit = 0) thi phan cirng sé gay ra
mot ngat (page-fault trap) kich kh&i page-fault
service routine (PFSR) ctia hé diéu hanh.
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BO nho ao

|
Hién thwec bé nh& ao
v BO PFSR c6 nhiém vu:
1. Chuyén tién trinh vé trang théai blocked
2. Phéat ra mét yéu cau doc dia dé nap trang dwoc
tham chiéu vao mdt frame trong; trong khi doi 1/0,
mot tién trinh khac dwoc cap CPU dé thuc thi
3. Sau khi I/0 hoan tat, dia gay ra mot ngat dén hé
diéu hanh; PFSR cap nhat page table va chuyén
tién trinh vé trang thai ready.
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B6 nh& ao

|
Chiéen lwoc sap dat
< L& tap céac trang dwoc tham chiéu gan nhau
< M6t tién trinh gdm nhiéu trang, va trong qua trinh
thwe thi, tién trinh sé chuyén t trang nay sang trang
khac

72


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

B6 nh& ao

|
Giai thuat thay trang OPT - Optimal
> Thay thé trang nh& sé dwoc tham chiéu tré nhat
trong twong lai
> Vidu: mét process c6 5 trang, va dwoc cap 3 frame

Page address
2 2 2 2 2 2 4 4 4 2 2 2
OPT 3 3 3 3 3 3 3 3 3 3 3
] 5 5 5 5 5 5 5 5
F F F
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B6 nh& ao

I
Giai thuat thay trang Least Recently Used (LRU)

> Thay thé trang nh& khéng dwoc tham chiéu lau nhat
> Vidu: mét process co 5 trang, va dwoc cap 3 frame

Page address
stream 2 3 2 1 5 2 4 5 3 2 5 2
2 2 2 2 2 2 2 2 3 3 3 3
LRU 3 3 3 5 5 5 5 5 5 5 5
1 1 1 4 4 4 2 2 2
F F F F
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® BO nhé& ao
I
Giai thuat thay trang FIFO
< Xem céac frame dwoc cap phat cho process nhw circular buffer
v Khi bd dé@m day, trang nh& ¢ nhat sé dwoc thay thé: FIFO
v M6t trang nh& hay dwoc dung sé thwdng la trang cl nhat
— hay bj thay thé bai giai thuat FIFO
v Pon gidn: can mot con trd xoay vong cac frame clia process

Page address

2 2 2 2 5 5 5 5 3 3 3 3

FIFO 3 3 3 3 2 2 2 2 2 5 5
] ] ] 4 4 4 4 4 2

F F F F F F

75
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B nhé ao
I
Giai thuat thay trang Clock

Vi du: mot process cé 5 trang, va dwoc cap 3 frame

Page address

7% 2% 2% L] 2% 5% 5% | g% Lg| 5% 3% 3* | 3* || 3%
CLOCK -~ 3* 3% 3* || 3 2% 2% 2% byl 7 || 2% 2 2%
. | 1* 1 o] 1 4% 4* 4 4 5% 5%

F F F F F
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I
Giai thuat thay trang Clock

next frame
pointer

page 222

(a) State of buffer just prior to a page replacement

CuuDuongThanCong.com

2
page 191
use=0f 3
page 727
use=1

page 13
use =)

5

(b) State of buffer just after the next page replacement

https://fb.com/tailieudientucntt
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B6 nh& ao

|
Chién lwoc cap phat frame
» Heé diéu hanh phai quyét dinh cap cho mdi process bao
nhiéu frame.
v/ Cép it frame: nhiéu page fault
v’ Cép nhiéu frame: gidm mdc dd multiprogramming

/8
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B6 nh& ao

Chién lwoc cap phat frame
< Chién Iwgc cap phat tinh (fixed-allocation)

v’ S6 frame cap cho méi process khdng dbi, dwoc xac dinh
vao thoi diém loading va cé thé tay thudc vao tirng trng
dung (kich thwéc cua no,...)

< Chién Iwgc cap phat dong (variable-allocation)
v' S6 frame cip cho mbi process c6é thé thay déi trong khi
no chay
— Néu ty 1é page-fault cao = cap thém frame
— Néu ty & page-fault thap = gidm bat frame
v' Hé diéu hanh phai mat chi phi dé wéc dinh cac process
79
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B6 nh& ao

|
Chién lwoc cap phat frame

<% Cap phat bang nhau:
v Khéng quan tam dén cac yéu to khac nhau cia
process
v' Vi du, c6 100 frame va 5 process — moi process
dwoc 20 frame
< Cap phat theo ti I&:
v Dwa vao kich thwéc process
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B6 nh& ao

I
Thrashing

% La hién twong cac trang nhé& cua mét process bi
hoan chuyén vao/ra lién tuc

< Néu mot process khoéng cé du s6 frame can thiét thi
ti s6 page faults/sec rat cao. Diéu nay khién giam
hiéu suat CPU rat nhiéu.

< Vidu: mot vong 1&p N 1an, méi lan tham chiéu dén
dia chi nam trong 4 trang nh& trong khi process chi
dwoc cap 3 frames
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