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Bai 1_Tong quan

o Piéu khién thyc thi cdc chuong trinh ¢ng dung
o Pong var tro 1a giao di€én gita ngud1 dung va
may tinh.
o Hai muc ti€u chinh :
o D€ st dung hé thong mdy tinh mot cach dé dang

o D€ st dung hé thdng tai nguyén mdy tinh mdt cich
cé hiéu qua
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Giao ti€p gitta ngudi dung va

i may tinh

o Néu xdy dung mot ¢ng dung dudi dang mot tp
cac chi thi may (ngdn nglt may)-> phuc tap

o D€ gidm b6t sy phifc tap=> cung cAp mot tip cic
system program. Mot sO system program dugc
xem nhu cac ti€én ich. Xay dung cidc ham cong
cu dudc dung thudng xuyén, trg giap trong tao
chuong trinh, qudn 1y tip tin, thw muc va diéu
khi€n cdc thiét bi I/O.

o System program quan trong nhat dé 1a hé diéu
hanh



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

i Giao ti€p gifta ngudi dung va...

o OS che cdc chi ti€t phan ciéng bén dudi va
cung cAp mot giao dién thuln tién dé s
dung

o OS cung cdp dich vu theo cdc huéng

a Tao chuong trinh: phuong tién, dich vu ho trg

a Thuc thi chudng trinh: chuin bi, nap, khéi
dong, cAp phat
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i Giao ti€p gifta ngudi dung va...

o Truy xudt thi€t bi I/O : I/O o Chi thi, tin hi€u
diéu khi€n. OS (Chi thi , diéu khi€n)=>doc,
ghi

o Truy xuét tdp tin: Thong nhat moi cdch doc
ghi file v6i tAt cd cdc loai thi€t bi. CAp cd ché
bao vé, chia sé.

o Truy xuit hé thong: di€u khién ding nhip.
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iao tiép gitra ngudi dung va..

End user

\ 4

Cac chudng trinh
ung dung

Ngudi lap trinh
ing dung
phai dua vao

Cac ti€n ich

/

Hé diéu hanh

Phan cifng m4y tinh

e

Nha thi€tké OS
phai dua vao
1é thong phan ciing

CuuDuongThanCong.com

h

ttps://fb.com/tailieudientucntt


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

Quan 1y tai nguyén

o Tainguyén dung dé€ di chuyén, luu trix, x 1y dit
liéu va di€u khién cdc chic ning nay. OS chiu
trach nhi€m quan 1y cac tai nguyén nay.

o OS diéu khién cdc chic ning co bidn clia mdy
tinh, nhung c6 dac thu:

o Céc chifc ning cia OS tuong ty nhw phan mém may
tinh thong thudng, d6 la dugc thuc thi bdi CPU

a OS thudng xuyén nhudng di€u khién va phdi 1é thudc
vao CPU trong viéc 14y lai di€u khién.
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i Quan Iy tai nguyén

o Thuc t€ OS khong khac gi hon 1a mot
chuong trinh may tinh

a Chi khac muc dich
a Hudng dan CPU st dung cdc tai nguyén khéc
nhau

o Pinh thd1 gian thuc thi cadc chuong trinh khac
nhau
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i Quan Iy tai nguyén

o Mot phan ctia OS & trong bd nhé chinh goi 1 “nhin”
(kernel, core, nucleus), chita hau hét cdc chitc ning dudc
ding thudng xuyén nhat. Phan con lai thudng dudc goi 1a
vo (shell) dudc luu giit trén bd nhdé ngoai, khi cin dudc
14y vao.

o Phan con lai cia bo nhé chinh chda dit liéu va chuong
trinh khdc. Viéc phan phoi bo nhé chinh dugc thuc hién
trong su phoi hgp diéu khién giita OS va phan citng quin
1y b6 nhé (memory circuits)

o OS quyét dinh khi ndo chuong trinh c¢6 thé st dung thiét
bi I/O dé€ thuc thi va diéu khién truy xuit, sit dung tp tin.

9
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Quan 1y tai nguyén...

Main memory | - 1/O controller . Cac thiét bl I/0
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i Céc loai hé diéu hanh

o Phan loai duya vao cdc dic tinh chu yéu.
Co hai khuynh huéng phan loai1 doc 1ap
nhau:

o Hé thong xi 1y 16 (batch) hay giao tdc
o Pon chuong hay da chuong

11
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du

Céc loai hé diéu hanh...

Hé thong glao tac (interactive system) ngu’dl

ung giao tiép truc tlep véi mdy tinh dé yeu cau

t!

e h1i€n mot cong vi€c hay mdt giao tac nao do

Hé thong 16 (batch system): chuong trinh cua
user dugc gdp lai véi nhitng chuodng trinh cua
cdc user khéc, giao cho di€u hanh vién mdy tinh
dé diéu hanh vién ndy cho mdy thyc hién. Sau
do, két qua sé dudc giao lai cho tung user. Cac
hé thong 16 ngay nay rit hi€m. Tuy nhién hé
thong ndy van con gid tri mo ta.

12
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i Céc loai hé diéu hanh...

o Hé thong don chuong (uniprogramming): Chi ¢6
mot chuong trinh dudge nap vao bo nhé va xu 1y
cho dén khi két thiic. Vao mot thdi di€m chi cé
mQt chudng trinh dang chay.

o Hé thong da chuong (multiprogramming): cd
ging tdn dung t6i da ning lyc cua CPU, c¢6
nhi€u chuong trinh 1am viéc vio mot thdi di€m.
CPU chuyén phuc vu trong sd cdc chuong trinh
dudgc nap vao trong bo nhd

13
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C4c hé thong thoi ky dau

a0 Cdc mdy tinh thoi ky dau, ngudi 14p trinh phdi
thao tdc truc ti€p vdi cdc thanh phan phan citng.
Cdc ma chuong trinh dudc nap vao qua thi€t bi
nhdp, vi du card reader.
a0 Cdc hé thong thdi ky dau ton tai hai vAn dé
chinh
a Lap lich: st dung bidng ding ky gid cd dinh
o Thdi gian cai dat: mot chuong trinh don (mot job) li€n
quan dén nap trinh bi€n dich, luu gir chudng trinh do1
tuong, nap va li€n két vd1 cac ham. M61 budc déu
tham chi€u dén bang tu.

14
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i Cdc hé thong 16 don gidn

s D& khic phuc hai vdn dé trén, hé di€u hanh xt 1y 16
don gidn da dugc phdt tri€n. Trd thanh monitor. User
khong mat nhiu thdi gian d€ truy xuit truc ti€p mdy.
Thay vi vay user ghi job 1én card hay bing tir roi giao
cho di€u hanh vién

s Monitor thudng tru trong bo nhd. Monitor doc job dat
vao vling chuong trinh user trong bd nhd. Dicu khién
dugc chuyen cho_job nay Khi két thic job mot ngit

x4y ra chuyén diéu khi€n cho monitor. Monitor nhanh
chong doc job k€ ti€p.

15
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i Cac hé thong 10 ....

s Vio thoi di€m nao d6, CPU thuc thi phan bd nhé chira
monitor. Cac chi thi khién cho job k& dudc doc vao ving
nhé khac. Khi job da dugc doc, CPU s€ giap phai mot chi
thi bdo CPU thyc thi ving nhé ¢6 chida job. CPU ti€p tuc
thuc hién chuong trinh cho dén khi két thic hay gip di€u
kién 16i. C4 hai su kién déu khi€n cho CPU nap chi thi
k€ tiép trong monitor

= “chuyén di€u khi€n cho job”...

N . 0 A .
s “tra diéu khién vé cho monitor”...

16
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X 1y ngit

Diéu khi€n thi€t bi

Thong tin tuan tw céc job

Trinh thong dich
ngdn nelr dicu khién

P monitor

Vung chira
chuong trinh user
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Cac hé thong 10 ....

= Monitor ki€m so4t van dé 1ap lich:

= Monitor ki€m sodt van dé cai dit: cdc chi thi
dugc bao ham ngdn ngit di€u khi€én. Ngdn ngif
di€u khi€n chi 12 mot loai ngdn ngit 1dp trinh
nhim cung cip cdc chi dan cho monitor

= Monitor chi 1a mdt chuong trinh mday tinh, dua
vao khd ning cda CPU d€ luan phién bit 14y va
phdng thich diéu khién

18
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i Cac hé thong 10 ....

s MOt s cédc dic tinh phan ciéng cling dudc
yéu cau:
= Bao vé b6 nhé
« Pinh thai

= Céc chi thi c6 dic quyén, chi dudc thuc thi bdi
monitor. Vi du cac chi thi I/O

19
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i Cidc hé thong 16 phic tap

s Truy xudt I/O chAm cho di hé thong 16 don gidn
da tu dong héa nap job, lang phi CPU=> Can hé
thong 16 phic tap tAn dung t6i da cong ning cla
CPU.

= BO nhd c6 thé chia cung lic nhiéu job.

= Khi mot job phdi dgi I/O thi CPU chuyén sang
job khac khong dgi I/0O. Qua trinh nay dudc go1
la da chuong (multiprogramming)

20
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Program A

Program B

CPU

Cdc hé thong 106 phiic tap...
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Cdc hé thong 106 phiic tap...

= Hé thong da chuong phdi dua trén cdc dic tinh
phan cing nao do.

» Hau hét cdc dic tinh phan ciing bd sung 1a I/O
interrupt va DMA.

s Cin phdi ki€m sodt ndi dung trong bo
nhé=>quan 1y b0 nhé (memory management)

s Né&u nhiéu job déu & trang thdi sin sang can
quyét dinh chon job nao=>l4p lich (scheduling)

22
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Chia s¢€ thdi gian

Xu 1y 16 da chuong gitip st dung CPU hiéu qua. Tuy
nhién, ¢6 mot sd tng dung khdc thi di€u mong mudn chi
yéu lai 12 cung cip cho user khd ning tuong tic truc ti€p
vG1 may tinh.

Ngay nay yéu cau tinh todn tuong tic cé thé dugc dip
trng bdi cac microcomputer chitc ning va k¥ thuat chia
s¢ thdi gian

K¢ thuat chia sé thdi gian c6 thé dugc dung dé€ kiém
sodt nhi€u job giao tdc => Thoi gian cia CPU dugc chia
sé cho nhiéu user.

Xt 1y 16 phitc tap va chia sé thdi gian déu st dung da
chuong.
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So sanh gitta HDH xu 1y 16 da

i chuong va HPH chia s¢ thdi gian

Xu 1y 16 da chuong | Chia sé thdi gian

Muc dich Tan dung t6i da cong |Pép ¢ng nhanh
ning cua CPU

Nguodn chi thi |Céc chi thi ngdn ngit |Céc 1énh dudc
di€u khi€n dugc cung |nhip tir dau cudi
cip cung vdi job

24
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i Bai 2_T6 chirc va Hoat dong

3 Tién trinh
 Lap lich

1 Quan 1y bo nho
J B6 nhé ao

25
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Tién trinh (process)

= Ly thuyét HDH dudc phét trién vdi thuit ngit process
thay cho job. Nhiéu dinh nghia vé process da dudc cong
bo:
= La mdt chuong trinh dang thuc thi
= “Linh hon séng dong” cia mot chuong trinh
= Mot thyc thé chi€m giit bd xr 1y
« O day ta st dung dinh nghia tht nhit: Process 12 mot
chuong trinh user dang trong tién trinh thuc thi, lién két
v6i mot khong gian dia chi. Ciing lién két v6i cdc thanh
ghi PC,SP(stack pointer), mot s6 thanh ghi va tit ca céc
thong tin can thi€t khic.

26
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i Tién trinh...

s KGDC chwa Data, chuong trinh,stack=> dugc goi
la core 1mage.

s T4t ca cdc thong tin vé mdi process khic vdi core
image dudc luu trong process table

O Véy:
Process = core 1image + process table

27
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Cac trang thai cua process

= Trong thdi gian “sdng” cla process, trang thdi cua noé

thay d6i mot so 1an. Trang thdi ciia mot process dudc xdc
dinh va gin lién v4i thong tin ton tai tuong tng. C6 nim
trang thdi cé thé ciia mdt process:

= MGi: mot chuong trinh dudc két nap bdi bd 14p lich nhung chua

san sang hoat dong.

= Sdn sang: san sang hoat dong va dang dgi CPU

= Chay : dang dugc CPU xu 1y

= Ddi :dang treo tam thdi gitta lic dugc thuc thi d€ chd tai nguyén

= Treo : qud trinh da két thic va s€ bi hiy bdi HDH

28
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PROCESS TABLE

Danh dinh
Trang thai
Uu tién
PC
SP
Context Data
Thong tin 1/O
Thong tin
dang nhip

30
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i Lap lich

s Cdc hé diéu hanh hién dai déu 13 da chuong,
day cling la mOt nhi€m vu trong tam.

= DPa chuong thi ¢6 nhiéu job dudc duy tri trong bd
nhd, cdc job luadn phién nhau chiém dung CPU
151 dgi 1/0.

= B xur Iy ludn ban ron bdi thuc thi mot job trong
khi cac job khac dang dgi.

= Bi quy€t ciia da chuong 1a 14p lich.

31
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i Lap lich..

= LGp thap nhat cia OS 1a bo 1ap lich
(scheduler), tit cd ki€m sodt ngit va khdi
dong/dirng cdc qud trinh thudc vé
scheduler.

= Phan con lai ciia OS dudc cau thanh tur
CAC process

32


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

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

33


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

Lap lich..

s Lap lich muc cao

= B0 14p lich x4c dinh chuong trinh nao dudc nap vao hé thong
dé€ trG thanh mot process.

= Kiém sodt mdc do da chuong (sd process c6 thé hién hitu trong
bd nhg).
= Cang nhiég process trong bd nhd—> lugng thdi gian dugc CPU
phuc vu moi lan cho cdc process cang nho.
= Trong hé thong 16 cdc job mdi dén dudc gilt trong hang doi.
B0 14p lich muc cao s€ thém job vao heé thong to hang dg1 khi
thiy co thé. Co hai quyét dinh
L4y mot hay nhiéu job
Job nao s& dudc 1ay

34
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Lap lich..

s L4p lich muc cao...

= Trong hé thong chia sé thdi gian request
process dudc phdtra tir no luc k€t ndi cua
USCT.
= Khong x€p hang va giilf cdc qud trinh trong hang
dogi mot cach don gidn nhu hé thong 16.
= OS chip nhén tit cd nhitng yéu cau hop 1é cho
dén khi hé thong hét kha ning.

35
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= Lap lich vin hanh

= B0 14p lich van hanh thyc hi€n thuGng xuyén

= Dua ra quy€&t dinh job nao sé 12 ké ti€p

= Dudgc go1 1a short-term scheduler hay dispatcher
s Thuc hi€én 1dp lich

= Vidu hién c6 mot sO cdc process dang hoat ddng cung vdi
process A va process B. vao thdi di€ém bidt ddu CPU dang phuc
vu A, sau d6 CPU bi chi€ém chuyén sang thuc thi OS vi mot
trong ba 1y do:

= A phdtra mdt13i goi dich vu (vi du yéu cau I/O) dén OS

= A giy ra mot ngit ciing d€n CPU va CPU chuyén sang phuc vu cho
Interrupt handler trong OS

= Cdc sy kién khéc can phuc vu phdt ra mot ngit 36
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i Lap lich..

s Thuc hi€n lap lich...

= Trong bat ky trudng hgp ndo ngit cdnh hién
hanh cida A déu dugc luu gitr va CPU bit dau
thuc thi trong OS> OS thuc thi mot s6 viéc
(vi du khéi ddng I/0)->b6 lap lich van hanh
quyét dinh process nao sé dugc thyc hién
truGe. Trong vi du nay 1a B.=> OS hudng dan
CPU nap ngit canh cua B va thuc thi

37
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Service handler

scheduler

Interrupt handler

A

“dang chay”

Giit diéu khién %

OS

Giit diéu khi€n

Service handler

scheduler
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Service handler

scheduler
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e

Cac process khac
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Lap lich..

= OS ti€p nhan control tai cdc handler, khi ngit hay dich
vu dudc goi thi bd 1ap lich van hanh hoat dong.
= OS duy tri mot s6 hang dgi. Moi hang dgi 12 mot danh
sdch cac qua trinh dang ddgi ta1 nguyén.
= Long-term queue: danh sach cac job dang chd dung hé thong.
Khi di€u kién cho phép bo 14p lich mutic cao cAp phdt bd nhé
va tao ra qua trinh cho job
= Short-term queue: danh sach cdc qud trinh & trang thdi sin
sang. Quyét dinh chon 1a do bd 14p lich van hanh. B 14p lich
van hanh s€ lam viéc dua vao rr}(f)t thuat toan 1ap lich nao do,
vi du Round-Robin, uu ti€n, nhi€u hang dgi, shortest process
next, fair-share...

39
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Lap lich..

= OS duy tri mot...

= 1/O queue cho mbi thiét bi I/O. C6 thé cé
nhi€u process ciing yéu cau mot /O, tit ca
cdc qué trinh yéu cau I/O dudc x€p hang
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i Lap lich....

= Néu qué trinh dang “chay” bi treo tam thdi bdi
yéu cau 1/0, né dugc dit vao hang ddi I/O tuong
ung.

= N€u bi treo do timeout hay bdi OS 1y di€u
khi€n thi process dugc dit vao trang thdi “sin
sang” va dua ngudc tr§ vé hang ddi short-term

= Khi hoat dong I/O hoan tat, OS xda bd process
khoi hang dgi I/O va dat né vao hang ddi short-
term. Sau do OS chon process khac dang do1 I/0
va phdt tin hiéu dén thiét bi I/O d€ ddp dng yéu
cau clia process nay.

42


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

Chuong trinh

yéu cau

— >

Long-term
queue

A\ 4

short-term
queue

K&t
thic

@
O
-

A

¢

I/O [

I/O queue [

I/O )

I/O

A

I/O queue [

I/O queue [

CuuDuongThanCong.com

43

https://fb.com/tailieudientucntt


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

i Quan 1y bd nhé

= Trong hé thong da chuong mot phan bd
nhd danh cho chuong trinh user can dugc
chia ra d€ chita nhi€u chuong trinh mot
luc. Cong tac phin chia nay dugc thuc
hién bdi hé di€u hanh va dudc goi 12 quan
ly bo nho.

= Can phan phdi bd nhé mot cdch cé hiéu
qua sao cho chita dugc nhi€u process

44
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Quan 1y bd nhé-Swapping

+ TO chuc 14p lich vao cdc hang dgi van khong tin dung hét dudc
kha niang cua CPU ?
» Gidi phdp méd rong bd nhé d€ chira dudc nhi€u process hon. Nhung
c6 hai van dé ton tai:
= B0 nhé dit tién
= Chuong trinh trong bd nhd s€ 16n néu gia bd nhé gidm
=>b0 nhd cang 16n thi process cang 16n
1 Gidi phdp khdc 12 swapping (hodn d6i). Long-term queue dudc luu
trén dia cing. Process dugc mang vao khi c6 khong gian kha dung.
Khi process dugc hoan tat sé dudc loai khdi bd nhé. Lic nay khong
cé process nao trong bd nhd 1a § trang thdi sin sang. Ching G trang
thdi nhan réi, bd xt 1y s& swap mot trong cdc process nay ra hang
dgi trung gian (intermediate queue). OS lai mang process khac tu
hang dgi trung gian hay tu long-term vao bd nhg. 45
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i Quan Iy bd nhG-Swapping

s Swapping la mOt hoat dong 1/0

s Hard disk thuéng dugc dung vi la 1/0
nhanh nhAt

s K&t hdp véi bd nhé 4o d€ cdi thién hiéu
suat.
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i Quan ly bo nhg-Partitioning

= Phin con lai cia bd nhé dugc phan hoach dé
nhiéu process. su’ dung. Cac phan hoah don gian
nhAt 13 chia cd dinh, cdc phan c6 thé c6 kich
thuGc khong biang nhau.

= Lang phi by nhd

= Gidi phdp hiéu qua hon 14 phan hoach ddng, cap
luong bd nhé ding bing kich thudc process.

= Trong qud trinh hoat ddng, s&€ xuat hién cdc “10
trong” => dung ky thuat két chit (compaction)
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i Quan ly bo nhg-Partitioning

= Process cu ngu trong bd nhé cé chi thi va dir li€u dudc
dia chi héa. N€éu phan hoach c6 dinh diéu nay khong la
van dé, n€u phan hoach dong-> van dé phat sinh?

= Khdiniém dia chi luin 1y xudt hién: dia chi luan 1y dudc
bi€u dién nhu mot vi tri lién hé véi di€m biat dau cia
chuong trinh. Cac chi thi trong chuong trinh chi chia dia
chi luan 1y.

s Khi bd x@ Iy thuc thi mdt process né tu dong chuyén doi
tr dia chi ludn 1y vé€ dia chi vat 1y bing cdch cong vi tri
hién hanh cda process (goi 12 dia chi nén) v6i mdi dia
chi luan 1y.
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i Quan ly bo nhg-Partitioning

s Chuyén ddi dia chi 132 mot dic trung cla
CPU nhim phi hop véi cdc yéu cau cda
OS

= Bdn chit ciia hé thong phan cing phu
thudc vao chién luge quin 1y bd nhé sé
dugc dung trong OS
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Quan Iy bd nhGg-Paging

= C4 phin hoach c¢6 dinh va ddng & trén déu
khéng hi€u qua trong viéc st dung bd nhd.
= GO thé phan hoach c6 dinh bo nhd thanh cac

0
n|

han c6 kich thuéc nhd va bing nhau, mdi phan
o vy dude goi 12 frame. Moi process dugc

Cl

hia thinh mot s6 phan c6 kich thudc bing nhau,

cdc phan nhu vay dudc goi 1a cdc trang (page).
Mo1 trang dudc nap vao dung mot frame, dugc
g01 la page frame (frame chia trang).

= Phan bd nhd con du trong mdi phan chia cho
process s€ thudc v€ trang sau cung.
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Quan Iy bd nhGg-Paging

= Néu cian nap mot process khdc ma khong c6 du
sO frame li€n tuc thi sao?

= Hé di€u hanh duy trfi mot “bdng trang ” cho moi
process. Bang trang chi ra vi tri frame cua moi
trang chira process

s Trong chuong trinh mdi dia chi ludn 1y gébm c6
chi sO trang va dia chi tuong quan véi trang do.

= CPU phdi bi€t cdch truy xuit bdng trang cua
process hi€én hanh va dung n6 dé€ tao ra cac dia
chi vatly.
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Quan Iy bd nhGg-Paging

= Gidi phdp phén trang gidi quyét dudc cidc van dé
ton tai tr trudc?

= Bd nhd chinh dudc chia thanh nhiéu frame nhd
c6 kich thudc bang nhau. Moi process cé kich
thuéc nhé hon sé can s6 frame it hon va ngudc
lai.

= Khi process dugc nap vao, cic trang cua né dudgc
nap vao cac frame kha dung va mot bang trang
dugc xay dung.
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i B0 nhd ao

= Su dung phéin trang giip cho da chuong thuc su hi€u

qua.
= COn phét trién khdi niém quan trong khdc: bé nhé do
= Phan trang theo nhu ciu (demand paging) 12 mot cai
ti€n tinh t€ trong lugc d6 phan trang. Mdi trang cla
process dudc mang vao chi khi that sy can thi€t. Tai

sao nhu vay?
55
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B0 nhé ao...

1 chuong trinh ré nhdnh dé€n mot chi thi (hay data)
khac trén mot trang ma khong cé trong bd nhé =2 mot sy
kién 101 trang (page fault) dudc tao ra bao OS mang
trang mong mudn vao bd nhd.

“C6 nhiéu process” trong bd nhé hon?

Ti€t kiém thdi gian swapping?

Tuy nhién, OS phdi khéo 1éo qudn 1y ludc dd nay. Khi
mang mot trang vao, mot trang khac phai bi bo ra.

Néu mot trang bi loai ra ngay trudc khi dudc st dung thi
ngay sau d6 lai phdi nap vao. Néu qud nhi€u tinh hudng
nhu vdy s& dan hé thong dén tinh trang goi la
thrashing. 56
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i B0 nhé ao...

= Hé diéu hanh dva vao nhitng dit kién quéd khd
gan dé€ c6 ging dodn xem trang ndo sé c6 it kha
ning dugc dung trong tuong lai gan.

= V4i phin trang theo yéu cau hé thong khong
can nap toan bd process vao trong bd nhé. Di€u
nay dan dén mot két qua rat dic biét trong su
dung mdy tinh: x6a bé mot trong nhitng han ché
cd ban nhat trong 1ap trinh.
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B0 nhd ao...

= O chirng myc nao d6, ngudi lap trinh s€ 1am viéc
v31 mOt bO nhd chinh rdng hon thuc su.

= Vi cidc process chi thuc thi trong bd nhd chinh
nén bd nhG nay con goi la b6 nhé thuc. Nhung
ngusi lap trinh lai lam vi€c v61 mot bd nhd rong
hon nhi€u (dugc phian phoi ngay trén dia cing),
bd nhé rong nay dudc goi la bo nhé ao.

= B0 nhé ao cho phép da chuong mdt cach hiéu
qua va giai phéng ngudi dung khoi cac rang
budc khong can thi€t cia bd nhé chinh.
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Bang trang

Cd ciu cd bidn d€ doc mdt tir nhé lién quan dén cong viéc chuyén
doi dia chi luan 1y (chi so trang va offset) thanh dia chi vat 1y (chi
sO frame va offset) st dung bang trang.

Bing trang c6 thé rat 16n nén phdi luu trén bé nhd do. Nhu viy
bang trang phai chiu phan trang nhu cac trang khac.

Khi process dang chay, it nhat phdi c6 mot phan clia bing trang
trong b nhd chinh, chira cac muc li€n quan dén cac trang thuc thi
hi€n hanh.

Mot s6 bd xit 1y diung luge do da mitc d€ t6 chic bing trang 16n
hon. Trong d6 c6 thu muc chi dén cac bang trang khac (Pentium).
Né&u chiéu dai cda thu muc 12 X va chiéu dai t6i da clia bang
trang 1a Y thi process c6 dén X.Y trang. Thong thudng kich thuGc

ciia bang trang dugc gidi han bang kich thudc clia mot trang.
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Bang trang

s MOt gidi phdp khdc d€ t6 chic trang da mic 14
dung ciu tric bang trang ddo (mdy tinh cla
IBM).

= Phan chi sd trang trong dia chi 40 4nh xa sang mot
bdng hash dung mot ham hash don gian. Bang hash
chita con trd chi dén bdng trang ddo, & d6 chita cic
muc thong tin vé trang. Nhu vay chi ¢6 mdt muc
trong bang hash va bang trang dao cho mot frame bd
nhé thuc, thay vi mot frame ao.

= C6 mot phan c6 dinh trong bd nhd thyc cho mdi bang
bat chip sO process hay so trang ao dugc ho trg.
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B0 dém TLB (Translation

i [Lookaside Buffer)

= M6i mot tham chi€u bd nhd 4o sé gy ra
hai truy xudt bd nhé vat 1y:
= Nap muc thich hgp tir bang trang
= Nap dit liéu can thiét
=>g4p doi thdi gian truy xuit
0 Dung cache dic biét cho cac entry cua
bang, goi la bd dém TLB. Chita cdc entry
dudc dung trong thoi gian gan nhat.
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B6 dém TLB
(Translation Lookaside Buffer)...

= Co ciu bd nhd 4o van phdi tudng tic v6i cache hé thong.
= Moi khi mot dia chi 4o phét ra, tru6c hét hé thong bd nhd sé
xem trong TLB c6 entry tuong tng khong né€u c6 dia chi thuc
dugc tao ra, néu khong sé truy xuit entry tir bang trang. Khi
dia chi thuc phdtra sé truy xuit ndi dung theo trinh tv c6 tuong

tdc vSi cache hé thong nhu di trinh bay phan trudc.
= Tham chi€u entry c6 thé trong TLB, bo nhé chinh hay trén dia.

= Tham chi€u tif nhé c6 thé trong cache, trong bé nhd chinh hay
trén dia. Néu tir nhd dugc 14y tir dia thi trang chita n6 sé dudc
nap vao bo nhd va khdi nhé chita trang sé€ dudc nap vao cache.
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Chuong trinh doi trang ST

CPU ki€m tra TLB

A\ 4

yes

Hoat dong phan trang v61 TLB

Entry c6
trong TLB?

Truy xuat bing trang

¢ no

Trang c6 trong

OS bdo CPU b6 nh6 chinh?
doc trang tur dia

v Cap nhiat TLB
CPU kich hoat I/0
A 4 I
Trang dugc mang CPU phdt ra dcvl
vao bd nhé

yes \ 4
(_ K€t thic )
A 4
§ Thuc hién
v thay th€ trang

Céc bang trang
dugc cap nhat
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Phin doan (segmentation)

Mot gidi phdp khac nhim chia nhd bd nhd, dudc goi 1a phan doan.
Ngudi 1ap trinh khong thé nhin thid'y va diing sy phan trang, muc dich cia phian
trang 12 cung cAp mot khong gian dia chi 16n hon thuc t€.

Ngudi 1ap trinh c6 thé nhan thdy dugc sy phan doan, né cung cAp mot phuong
tién dé td chic chuong trinh va dit liéu, cling 12 phuong tién lién quan dén cic
thudc tinh bdo vé ddi véi chuong trinh va dir lidu.

Phin doan cho phép ngudi 1ap trinh xem bd nhé gdm nhi€u khdng gian dia chi,

g0i 12 segment. Segment ¢6 kich thudc thay ddi linh hoat.

67
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i Phin doan (segmentation)

s Thong thudng ngudi lap trinh hay OS s€ gan cho cac
chuong trinh va dt i€u mot sO0 segment khac nhau.
SO lugng segment s€ thay do1 tuy vao chudng trinh dir
l1éu

s Mdi segment c6 thé dudc gdn cdc quyén truy xuit va
su dung.

s Cdc tham chi€u bd nhé bao gdm mot dang dia chi
mdi (chi sO segment+offset)
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Phin doan (segmentation)

s Phan doan cé mot s6 cac uu di€m sau:

= Don gidn trong viéc ki€m sodt khi c6 sy gia
ting cau trac di li€u. Cau trac dir i€u s€
dudc gan vao mot segment va OS s€ co gian
segment nay khi can.

= Cho phép thay d6i va bién dich lai céc
chuong trinh mdt cach doc lap (Setup)

= Dé dang cho vay

= Dé dang bjo vé
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Quan 1y bd nhé trong Pentium

ng gian dia chi: Phan cting hd trg cd Paging va Segmentation,
c6 thé bi cAm dé cho phép ngudi dung chon trong sé bon kich ban
bd nhd sau:
= Cam c3 hai: cho cdc tng dung di€u khié€n chit lugng cao.
= C4m segmentation: bd nhé dudc xem nhu mot khong gian dia
chi tuyén tinh phan trang. Bdo vé va quan ly dudgc thuc hién qua
phéan trang.
= C4m paging: bd nhé dudc xem nhu khong gian dia chi luin ly.
Co ging bdo vé muc byte. PAm bdo ring ban thong dich
(segment table) G trén chip khi segment dang trong bd nhG.=>
thdi gian truy xuit c6 thé du bido dugc.
= Cho phép cd hai: seg dinh nghia cdc phan b nhd Iudn 1y nhim
diéu khi€n truy xudt va paging d€ quin Iy sy phin ph6i bo nhé
bén trong cac phan 70
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Quan ly b nhé trong Pentium...

= Segmentation: Mdi dia chi 40 gdm 16 bit segment va 32 bit offset.
2 bit phan segment lién quan dén cd cau bao vé, 14 bit con lai chi
ra segment cu thé 2> cAm phan doan thi bd nhé ao 1a 4Gb. Cho
phin doan thi by nhd la 64Tb.
= Khong gian dia chi 4o dudc chia thanh 2 phan: toan cuc (chia
s€ cho tat ca cac process) va cuc bd
= Co hai dang bao vé: privileged level va access attribute. C6
bOn muc privilege O (cao nhat) dén 3 (thap nhat). OS s€ quyét
dinh cach dung cac muc nay.
= 16 bit segment trong phan dia chi 40 gom cé bdn phan:
= Tabe Indicator: chi ra ndi chita bang segment toan cuc hay cuc bd
= Segment number: chi s6 cia segment trong bang

= Requested Privileged Level: mtc dic quyén can cho truy xuit ndy
71
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Quan ly b nhé trong Pentium...

= Paging: khi dung segmentation cdc dia chi dugc dung la dia chi dao va
dudc d6i sang dia chi tuyén tinh (32 bit). Khi khong ding segmentation
thi dia chi tuyén tinh dugc dung. Trong cd hai trudng hdp déu phii doi
sang 32 bit dia chi thuc.

s Co ciu phan trang clia Pentium 12 hoat dong do bdng hai mitc. Mitc dau
la thu muc trang chia 1024 muc. Chia 4Gb thanh cac nhém 1024 nhém
trang c6 kich thugc 4Mb. M6i nhém dng véi 1 bang trang c6 1024 muc.
Quéin 1y bo nhé c6 thé chon dung 1 thu muc trang cho tit cd process hoic
mot cho moi process hodc dang két hgp. Thu muc trang cla tic vu hién
hanh luén G trong b6 nhGé. Mic hai 1a bang trang, Pentium cling dung
TLB, mdi TLB c¢6 thé chia 32 muc. Mdi khi thu muc trang thay doi, bd
dém nay b1 xda.

= Pentium cho phép hai kich thudc trang: 4Kbyte hay 4Mbyte
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i Quan ly b nhé trong Pentium...

= Khi trang 4Mbyte dugc duing chi c6 mot mitc do
cho cac trang.

= Ding 4Mbyte page giam di nhu cau luu trit bo
nhd qudn ly. Néu dung 4Kbyte page thi can
khodng 4Mbyte d€ chia bing trang. VSi 4Mbyte
page thi chi can 4Kbyte 12 di cho viéc quin 1y bo
nhd trang.
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