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5.1 Téng quat vé quan ly bé nho

0 Thuong nguoi lap trinh muén bé nhé ma chuong trinh truy
xuét duoc co cac tinh chat :

= dung lugng lon
= chay nhanh
» khéng bi mat thong tin.
o Thudng may tinh st dung 3 loai b nho :
= Cache : gia cao, dung luong han ché, téc dé cao
* b6 nhd chinh DRAM : dung luong trung binh, gia trung
binh, téc do trung binh.
= dia cung : dung luong rat 1én, cham, gia ré.
0 Module quan ly bé nhé phai tan dung céac uu/khuyet diém cla

cac loai b nhé may tinh dé cung cép cho ngudi lap trinh
khong gian lam viéc thod man cang nhiéu yéu cau cang tot.

- Mén : Hé diéu hanh
Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
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5.2 Quan ly bé nhé that trén hé don chuong

OXFFFF..

Application

OxFFFF..

HBH

Application

quyét :

ofFFF. MOt s6 van dé can giai

Driver, 1/0

Application

= Tai dinh lai dia chi

chuong trinh khi nap
fiel kha thi tr dia vao
RAM.

Bao vé bd6 nhd cua
HDPH ti viéc truy xuét
khéong hop phap cua
chuong trinh tng dung.
Van dé khéng da chd
cho chuong trinh l6n —
st dung ky thuat
Overlay dé chia ung
dung ra nhiéu file
overlay lién tiép.

&

Khoa Céng nghé Théng tin

Truong BH Bach Khoa Tp.

.HCM
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5.2 Quan ly bo nho that trén hé don chuong

//[phan mém viét bang C

inti;

i=5;

nap vao,
chua tai dinh

hase

//ma may
move ax, 9
mov [0], ax

/HDH

mov [0+base], ax

base | 1

HPH

//ma may dich duoc

move ax, 5 code

mov [0], ax

| static data
//ma may
move ax, 9

&

Khoa Cong nghé Thoéng tin

Truong BH Bach Khoa Tp.HCM

Mén : Hé diéu hanh
Chuong 5 : Quan ly b6 nhé
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5.3 Quan ly bé nhé that trén hé da chuong

Multiple
input queues
[CH 1+ Partition 4 Partition 4
700K
Partition 3 __Single Partition 3
input queue
400K
[ Partition 2 Partition 2
[(HH} Partition 1 Partition 1
: 100K :
Operating Operating
system 0 system
(a) (b)
. Mon : Hé diéu hanh
Khoa Céng nghé Thoéng tin Chuong 5 : Quan ly bo nhé
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5.3 Quan ly bé nho that trén hé da chuong

Trong b0| canh may c6 dung lugng RAM kha lon (512KB), con cac
phan mém céan chay cé kich thuéc kha nhd (10-100KB), ta c6 thé
dung 1 trong 3 ky thuat quan ly b nhé:

1. Ky thuat phan vung tinh dung nhiéu hang cho doc lap (hinh a
slide trudc) :

HBH duoc load vao vung bd nhé thap cia RAM.

phan tréng con lai cla RAM sé duoc chia lam nhiéu phan vung
cé kich thuoce tang dan (10, 20, 40, 80, 160KB,...).

méi phan ving c6 1 hang chd cac ting dung can chay trén phan
vung tuong ung.

khi can chay Ung dung, ngudi chay tng dung phai chon phan
vung c6 kich thuéc nho nhéat nhung >= kich thuéc tng dung va
sap hang & hang cho tuong ung.

HDH sé phuc vu cac ung dung trong ting hang chd theo thu tu
ai dén trudc phyc vy trudc.

Mén : Hé diéu hanh
Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
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Quan ly b6 nhé that trén hé da chuong

Ky thuat dung nhiéu hang ché doc 1ap c6 2 khuyét diém chinh :

1. Kich thudc cac phan vung tinh thuong khong khop véi kich thude ung
dung nén bi lang phi.

2. sl dung cac phan vung thuong khong déu gay ra lang phi : nhiéu phan
mém s&p hang chay trén phan vang kich thuéc nho, trong Itc phan
vung kich thudc 16n khéng c6 ung dung chay.

Dé khéc phuc khuyét diém 2 & trén, ta c6 thé dung ky thuat sau :
2. Ky thuat phan vung tinh dung 1 hang chd duy nhét (hinh b slide trudc) :

* HBH duoc load vao vung bé nhé thap cia RAM.

» phan tréng con lai cta RAM sé duoc chia lam nhiéu phan vang co6 kich
thudc tang dan (10, 20, 40, 80, 160KB,...).

» chi cé 1 hang cho cac ung dung can chay trén cac phan vung.

= khi 1 phan vung ranh, HPH sé do trong hang cho 1 ing dung co kich
thudc 16n nhat nhung <= kich thudc phan vung va cho phép tng dung
nay chay

Mén : Hé diéu hanh

- Khoa Céng nghé Théng tin Chuong 5 : Quan ly bo nhé
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Quan ly bé nhé that trén hé da chuong

Dé khéc phuc khuyét diém 1 & silde trudc, ta co thé dung ky thuat sau :
3. Ky thuéat phén vung déng :

E
C C C
B B B B C
B
A A

A D D
HDH HBH HDH HDH HDH HBH

a. h. c. d. e. f.

= X . Mbn : Hé diéu hanh
- Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
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Quan ly b6 nhé that trén hé da chuong

3. Ky thuéat phén vung déng :

a. HBPH dugc load vao vung bd nhé thdp cia RAM. Khi tng dung A can
chay, HDH tao phan vung dong vira dung kich thuéc ctia phan mém A
va nap A vao phan vung via tao. Phan bé nhé tréng con lai dé danh
cho céac phan mém khac sau nay.

b. tuong tu tao phan vung cho B chay.

c. tuong tu tao phan vung cho C chay.

d. A Kkét thuc va tra lai phan viing minh da chiém.

e. khi D chay, HPH tao phan ving déng vura dung kich thuée cho D.

f. khi E chay, HDH khong tim duoc ving trong nao da I6n cho E ca.
Trong truong hop nay, HPH sé doi cac phan vung dang dung boi cac
Umg dung lai ké nhau dé tao phan vung tréng duy nhat. Néu kich
thudc clia n6 du chay cho E thi sé tao phan vung déng cho E chay.

- ) L Mén : Hé didu hanh

ﬁi@ Truang D11 Bach Knoa T HOM oremes Ay See

5.3 Quan ly bé nhé ao trén hé da chuong

T4t céd cac phuong phap quan ly bé nhé da trinh bay truéc day déu co
nhuoc diém la dya vao y tudng : nap toan bé file phan mém vao bé nho
truoc khi chay ing dung tuong ung.

Trong bdi canh st dung may hién nay, may chi c6 RAM kich thuéc vira
phai (<=4GB), nhung phai chay déng thoi nhiéu ting dung, méi ting dung
lai ¢c6 nhu cau bd nhd réat 16n, nhiéu khi 16n hon cé kich thudéc cia RAM.
Nhu vay, cac phuong phap trudc day déu that bai khong giai quyét néi yéu
cau moi nay.

Ngudi ta da tim duoc phuong phap quan ly bé nhé dap tng duoc yéu cau
moi, do la phuong phap quan ly bo nhé do. Y tudng nén tang cla phuong
phap nay la : khéng can nap hét chuong trinh vao bo nhé trude khi chay
ma khi ting dung chay téi Iénh nao va truy xuét di liéu nao thi HDH méi
nap phan chuong trinh chia lénh va di liéu can chay, sau do khi can thi
giai phong ving nhé dé chia phan code va dit liéu khac.

= X . Mbn : Hé diéu hanh
- Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
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5.3 Quan ly bé nhé ao trén hé da chuong

C6 3 phuong phap quan ly b6 nhé ao khac nhau :

= Quan ly b6 nhé phan trang (Paging)

* Quan ly bé nhé phan doan (Segmentation)

= Quan ly b6 nhé phan doan va phan trang (Segmentation & Paging)
Pé dat duoc téc dd can thiét, nguoi ta phai hién thuc cac phuong phap
quan ly b nhé do béang phan cung. Bon vi phan cing quan ly boé nhé ao

duoc goi la MMU (Memory Management Unit). Bon vi MMU thudng trong
trong CPU.

» N A . Mén : Hé diéu hanh
- Khoa Céng nghé Théng tin Chuong 5 : Quan ly bo nhé
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Quan ly bé nhé ao trén hé da chuong

The CPU sends virtual

CPU addresses to the MMU
card
CPU >
|,/ Memory M Disk
.|~ Management emory controller
unit
\ Bus

The MMU sends physical
addresses to the memory

. X . Mbn : Hé diéu hanh
- Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
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5.4 Quan ly bé nhoé ao phan trang

Nguyén ly hoat déng :

» khi lap trinh, céc Iénh truy xuat cac dia chi trong khong gian
phéng c6 dung luong rét 16n (4GB). Khong gian nay duoc goi la
luan ly (d0). Néu phan mém han ché truy xudat trong khong gian
nay thi HDH sé dam bao no chay t6t cho du kich thudc that cla
RAM nho hon nhiéu.

= Pé quan ly viéc swap (nap vao/ghi ra) bd nhé ao, HPH chia bo
nhé do clia ing dung ra thanh nhiéu don vi quan ly cé kich
thuéc déng nhat, méi don vi duoc goi la trang &o. Kich thudc
trang ao = 21 (256, 512, 1K, 2K, 4K, 8K,...).

*= B6 nhé RAM cilng duoc chia thanh nhiéu don vi quan ly, mai
don vi dugc goi la trang that (page frame). Kich thudc that =
kich thudc trang ao.

» R A . Mén : Hé diéu hanh
- Khoa Céng nghé Théng tin Chuong 5 : Quan ly bo nhé
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Quan ly bé nhé ao phan trang

Nguyén ly hoat dong (tt) :

» Trang that la noi chia trang &o khi can thiét, tai tung thoi diém,
méi trang that chua t6t da 1 trang 4o, nhung theo thoi gian né
c6 thé chiia nhiéu trang 4o khac nhau.

» Khi Ung dung truy xuat 1 6 nhé theo dia chi tuyén tinh sé
nguyén, HDH biét ngay 6 nho do thudc trang 4o nao, nam &
Offset nao trong trang ao.

» 6 & diachi 8196 = 0010‘0000 0000 0100

phan con lai bén i bit bén phai la
trai la chi s6 trang | offset clia 6
ao (=2) nho (=4)

Mén : Hé diéu hanh

Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
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Quan ly bé nhé ao phan trang

Nguyén ly hoat déng (tt) :
= P& quan ly qua trinh anh xa céac trang 4o cta chuong trinh vao cac
trang that, HDH dung 1 bang dac ta trang 4o cho méi chuong trinh,
bang nay co s6 phan tlir = s6 trang 4o cla chuong trinh tuong Ung,
moi phan tlr clia bang la 1 record chuira cac thong s6 quan ly trang o

tuong ung :
L. Protection
. Modified
Address in disk
Chi so trang that (page frame)
inRAM
Ny Khoa Cong nghé Thong tin Mén : Hé diéu pénh
EK! Truong BH Bgch Khoangl) HCM Chuong 5 : Quan 'ysﬁgen: g

Quan ly bé nhé ao phan trang

Qui trinh déi dia chi 4o sang dia chi that :
1. tur dia chi ma chuong trinh truy xuét (addr), hé théng tach thanh 2
thanh phan : page (i) va offset.
2. Truy xuat record quan ly trang o i trong bang dac ta trang. Néu field
inRAM=1 thi dia chi that tuong ung la :

page frame Offset va qui trinh két thuc.

3. Néu inRAM =0, hé théng sé tim 1 trang that ranh (k), néu khéng cé
phai tim cach giai phong 1 trang that it gay phién ha nhat (k), dua vao
thong tin trong field "inDisk" dé ma file va doc trang 4o vao trang that
k.

4. Hiéu chinh lai field inRAM = 1 va field page frame = k r6i quay lai
budc 2.

Mén : Hé diéu hanh
Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
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Quan

ly bé nhé ao phan trang

Thi du vé trang thai
hé thong, RAM co
32KB duoc chia lam
8 trang that chi so tu
0 -7, moi trang 4KB.
Chuong trinh  dai
64KB duoc chia lam
16 trdng &o, chi sob
tr 0 -15.

Hién c6 8 trang ao
dugc nap vao va
chiém hét RAM.

60K-64K
56K-60K
52K-56K
48K-52K
44K-48K
40K-44K
36K-40K
32K-36K
28K-32K
24K-28K
20K-24K
16K-20K
12K-16K
8K-12K
4K-8K
OK-4K

} Virtual page

N2 O[A[W[X]|X|X[o]X|N]|X|X|[X]|x%

M

Physical
memory
address

28K-32K
24K-28K
20K-24K
16K-20K
12K-16K
8K-12K
4K-8K

Iy OK-4K

Page frame

Khoa Céng nghé Théng tin

&

Mén : Hé diéu hanh
Chuong 5 : Quan ly b6 nh¢
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Quan ly bé nhé ao phan trang
Thi du vé bang [ELEEEEhEEEEER physical
dac ta trang va i (@4580)
qui trinh do6i dia 15[ oo To
chi 4o sang dia 13[ 000 0
” R 12 000 o]
chi that. ) BT
N A g 101 1 :
Theo hinh bén, | = 5515 12-bit offset
A A table ™ 7 000 5 C;Eri\ei?\ dlrectly
ph?,'tr] R mim 7tru¥ (5] 000 0 1fo t'::L,llpEtt
Xuat 0 nno ao ©O o) Lol
R . 4| 100 1
dia chi 8196 thi 3 [Cooo [
, i A,t 2| 110 [ 1= 110
ma ru xXua 1 oot [ 1
y oy XU Rl T i e
RAmMm ¢ dia chi , .
Vlrtual_ p:ge_=t2 I[|51 used
24580- 2zgagtgb|2xmo € Ir:n:on‘;ing
[oTol ToJoToloJolololo]olo]]o]0] e
i Khoa Cong nghé Thong tin Chu‘ong’w:?c:ll:fndl;glégi?lg
i EK! Truong DH Bach Khoa Tp.HCM Slide 18
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Cac phuong phap giai phong trang that

Trong qui trinh d6i dia chi 4o sang dia chi that & cac slide trude, ta thdy
mdi khi can nap trang 4o mai, may sé tim trang that tréng, nhung it khi tim
duoc, do dé may sé phai tim 1 trang that dang dung nao dé va giai phong
né. Cé nhiéu phuong phap giai phong trang that khac nhau, méi phuong
phap co gia/két qua khac nhau, tuy thuéc vao muc tiéu xay dung HPH cu
thé, ta co thé chon 1 trong cac phuong phap nay hay két hop chung lai.

1. Phuong phap FIFO : dung 1 danh séach lién két chira cac trang that
duoc dung, trang nao duoc dung méi nhat sé duoc dua vao cudi danh
sach — dau danh séach la trang duoc dung ci nhdt — chon no dé
gidi phong khi can. page iadsd first T

h 3 8 12 14 16 18

b T loaded page

(a)

o

Ais treated like a

3 7 8 12 14 15 18 20 _~ newly loaded pages
FHeH
(b) —
» R A . Mén : Hé diéu hanh
- Khoa Céng nghé Théng tin Chuong 5 : Quan ly bo nhé
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Cac phuong phap giai phong trang that

Phuong phap FIFO c6 nhuoc diém la thudng giai phong nham cac
trang chira HPH (vi cac module chic nang cua HPH dugc nap vao
RAM dau tién). D& khac phuc nhuoc diém nay, ta co6 thé dung
phuong phap sau :

2. Phuong phap cho co héi 1an 2 : két hop méi trang that 1 bit
trang thai, bit R = 0/1 (Recent). Dinh ky bit R cua cac trang sé
bi x6a vé 0, mdi khi trang bi truy xuat thi set R = 1. Khi can giai
phéng trang, chon phan t dau danh sach. Néu bit R = 0 thi
gidi phong no, con néu R = 1 thi set lai R=0, tha né va dua né
vé dudi danh sach dé xu ly sau. Nhu vay, vé6i phuong phéap
nay, ta chi giai phong trang duoc dung cl nhat va khéng duoc
truy xuat lai trong qua khu gan day.

= X . Mbn : Hé diéu hanh
- Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
[ EK! Truong DH Bach Khoa Tp.HCM Slide 20
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Cac phuong phap giai phong trang that

Phuong phap co hoi 1an 2 con tén nhiéu chi phi cho méi lan x{ ly.
Cu thé dé dua duoc phan tir dau cua danh sach vé cuéi danh sach,
ta can thuc hién 4 lénh gan sau :

tail->next = head; //dua phan t& dau danh sach vé cuéi danh sach

tail = head; //hiéu chinh lai pointer tail cia danh sach
head = head->next; /dua phan t& dau danh sach vé phan ti ké tiép
tail->next = null; //xda vung next cla phan t& cudi danh sach

Pé giam nhe hon nia chi phi quan ly danh sach, ta cé thé dung
danh séach lién két vong thay vi danh sach lién két don. Pay la y
tudng cua phuong phap “Clock” dé giai phong trang.

Mén : Hé diéu hanh

- Khoa Céng nghé Théng tin Chuong 5 : Quan ly bo nhé
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Cac phuong phap giai phong trang that

3. Phuong phap “Clock” :

Pé dua duoc phan ti dau cltia danh
sach vé cudi danh sach, ta chi can
thuc hién 1 Iénh gan sau :

//dua phan t& dau danh sach vé
phan ti ké tiép

head = head->next;

Mén : Hé diéu hanh

i Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
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Cac phuong phap giai phéng trang that

4. Phuong phap “Not Recently Used” - NRU : Dé giai phong trang it gay
phlen ha hon, ta sé két hop méi trang that 1 bit trang thai nira. Cu thé
ta cé 2 bit miéu ta trang thai cta tung trang that nhu sau : .

= bit R = 0/1 (Recent). Dinh ky bit R cla céac trang sé bi x6a vé 0, moi
khi trang bi truy xuat thi set R = 1.

= bit M = 0/1(Modified). Mdi lan nap trang 4o, bit M cla trang that duoc
x6a 0. Mi 1an bi thay déi ndi dung, bit M duoc set 1én 1.

Nhu vay méi trang sé & 1 trong 1 trang thai sau :

1. S0 : R =M =0 : trong qua khu gan, trang chua duoc truy xuét va
trang chua bi thay déi ndi dung.

2. S1:R=0,M=1:trong qua khit gan, trang chua duoc truy xuét
nhung trang da bi thay d6i n6i dung.

3. S2:R=1,M=0: frong quéa khi gan, trang duoc truy xuét, nhung
trang chua bi thay déi noi dung

4. S3:R =1, M=1:trong qua khtt gan, trang duoc truy xuét va trang
da bi thay déi ndi dung.

Khi can giai phong trang, ta chon trang theo thi ty uu tién tor SO -> S3.

- Mén : Hé diéu hanh
Khoa Céng nghé Thoéng tin Chuong 5 : Quan ly bo nhé
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Cac phuong phap giai phong trang that

Trong phuong phap NRU & slide truoc, néu co nhiéu trang SO thi ta
phai dung co ché ngau nhién dé chon 1 trong cac trang do chua
chinh xéac 1dm. Dé khac phuc nguoc diém nay, ta dung phuong phap
sau :
5. Phuong phap “Least Recently-Used” - LRU : k&t hop méi trang
1 vling thong tin miéu ta moc thoi gian. M6i lan trang duoc truy
xudt, ta ghi thoi diém truy xudt vao méc thoi gian cua trang. Méi
khi can giai phong trang, ta chon trang c6 moc thoi gian nhd
nhat (trang duoc truy xudt lan cudi lau nhat).

- Mén : Hé diéu hanh
Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
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T6i uu hoa qui trinh déi dia chi 4o sang that

Qui trinh déi dia chi 4o sang that dugc trinh bay trong cac slide trudc
cd 2 van dé I6n sau day can chu y va gidi quyét :

1. bang dac ta trang cho chuong trinh chiém réat nhiéu ché. Thi du
khong gian do cua chuong trinh la 4GB, trang ao la 4KB. Nhu
vay, ta can co bang dac ta trang cho chuong trinh chua 4G/4K
= 1M phan t&, méi phan ti la 1 record (td. dai 16 byte). Két qua
la bang d&c ta trang sé chiém 16MB va vé nguyén tac phai nam
thuong truc trong RAM — qua tén chd!

2. néu thuat giai déi dia chi ao sang that dugc viét bidng phan
mém, né sé gébm hang ngan lénh may, nhu vay méi lan chuong
trinh thuc hién 1 1énh may co6 truy xuat bd nhd, may sé dung lai
chay thuat giai doi dia chi gém hang ngan lénh may méi co két
qua giup lénh may clia chuong trinh chay tiép — qua kém hiéu

2\

qua!
- Mén : Hé diéu hanh
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T6i uu hoa qui trinh doéi dia chi 4o sang that

Dé khac phuc nhuoc diém 1 trong slide trudc, nguoi ta dung co ché phan
trang nhiéu cép thay vi 1 cdp. Thi du Windows dung co ché phan trang 2
cap nhu sau :
» chia khéng gian ao cda phan mém (4GB) thanh n (=1024) trang &o
cap 1 (Dir),
= moi trang 4o cdp 1 c6 dung luong rat 16n (=4MB) duoc chia nho thanh
m (=1024) trang 4o cdp 2, mbi trang 4o cédp 2 cé kich thudc 4KB va
la d6i tuong swap vat ly gitta RAM/dTa cung.
= Nhu vay bang déc ta trang cho chuong trinh chi chia n (=1024) phan
tt, rat nho so vai trude day (1M phan tl). Tuy nhién méi trang &o cép
1 ¢6 bang dac ta trang riéng dai m (=1024) phan t&. May man la cac
bang dac ta trang cédp 2 khong can nam thuong truc trong RAM,
chung dugc chita trén dia. Khi truy xuat vao trang ao cap 1 nao, bang
déc ta trang cap 2 clia né méi duoc nap vao RAM.

- Mén : Hé diéu hanh
Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
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T6i uu hoa qui trinh déi dia chi 4o sang that

Second-level
page tables

—» | Page
—»— | table for
the top
> 4M of
memory

J\\\\*I\r

Top-level
Page At

023 [

Id

- | nam trong
'~ | RAM

Bits 10 10 12
PT1 | PT2 | Offset

(@)

Il\\\l*\rr

QanNWw RO

1023

I
T

l 3 TO
pages

Illlillrr

O=2NWE OO

» N A . Mén : Hé diéu hanh
- Khoa Céng nghé Théng tin Chuong 5 : Quan ly bo nhé
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T6i uu hoa qui trinh doéi dia chi 4o sang that

DPé kh&c phuc nhuoc diém 2 trong slide truée, thay vi dung giai phap
phan mém dé déi dia chi, ta dung phuong phap phan cung dua vao
bé nho két hop : dia chi ao can truy xuat

nam trong thanh ghi dia chi cuia CPU

i | Offset i

Comparator
Comparator
Comparator
Comparator
Comparator
Comparator

L] Offset

vla|o|[—|=|m
s|g|[—|—|<|~

| Working set ctia bang dac ta
trang

Toan bd cac mach dién tir trén déu la mach t6 hop nén thoi gian doi
dia chi &0 sang that hau nhu = 0, qua tot!

Mén : Hé diéu hanh
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5.5 Quan ly bé nhé ao phan doan

Trong ky thuat phan trang, mac
du khéng gian a0 ma chuong
trinh co6 thé truy xudt co kich
thudc rat lon (4GB), nhung no la
khong gian phang nén 1 sé
chuong trinh 16n van con gap
phién ha sau day : chuong trinh
ty chia khéng gian ao cda minh
ra thanh nhiéu partition khac
nhau dé chua nhing théng tin
doc lap can dugc xi ly, trong
qua trinh chay, néu 1 trong céac
partition khéng dd ché chua
théng tin thi chuong trinh sé bi
dung do ngot.

Virtual address space

Call stack +

Parse tree

Constant table +

I

Source text +

A
Symbol table

} Free

used by the parse tree

+ Space currently being

bumped into the

} Symbol table has

source text table

Khoa Céng nghé Théng tin

BK! Truong BH Bach Khoa Tp.HCM
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5.5 Quan ly bé nhé ao phan doan

Do do, thay vi cdp phat cho chuong trinh 1 khéng gian phang duy nhét,
néu hé théng cap phat cho chuong trinh cac khéng gian bd nhé déc lap co
kich thuéc thay déi dong theo nhu céau (mién sao téng kich thudc cua
chuing bi han ché trén nao do) nhu hinh sau thi chuong trinh sé khéng gap

van dé tran 2
b6 nhé nhu
slide truéc : 16K~ 16K
12K~ 12K 12K - 12K
Symbol
table
8K |- 8K - 8K |- Parse 8K -
tree
Source Call
text stack
4K |- 4K 4K aK -
Constants
0K 0K 0K 0K 0K
Segment Segment Segment Segment Segment

0

Khoa Cong nghé Thoéng tin
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5.5 Quan ly bé nhé ao phan doan

Nguyén ly hoat dong :

= khi lap trinh, chuong trinh dugc phép truy xuat di liéu trong

nhiéu khéng gian khac nhau, méi khéong gian duoc goi la
segment. M&i segment c6 kich thuéc thay déi duoc theo thoi
gian, 6 nhé dau tién cla moi segment ludn bat dau tir 0.

B6 nhé RAM co kich thuéc nhoé nao dé. Cac segment cua
chuong trinh thudng nam trén dia cung, khi can thiét segment
sé dugc nap vao 1 vung thich hop trong RAM.

Tai ting thoi diém, 1 ving nhé RAM that chia t6t da 1 segment
a0, nhung theo thoi gian no co thé chira nhiéu segment &o khac
nhau.

Khi tng dung truy xuat 1 6 nhé, né xac dinh dia chi 6 nhé dang
phan cép : segment + offset.

. A Mén : Hé diéu hanh
Khoa Céng nghé Théng tin Chuong 5 : Quan ly bo nho
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Quan ly bé nhé ao phan doan

Nguyén ly hoat dong (tt) :

= P& quan ly qua trinh anh xa cac segement do cua chuong trinh vao

cac vung RAM, HPH dung 1 bang d&c ta sgement cho méi chuong
trinh, bang nay c6 s6 phan ti = sé segement cla chuong trinh tuong
tmg, méi phan t& cla bang la 1 record chira cac théng sé quan ly
segement tuong ung :

— Protection
L+ Modified
Address in disk
dia chi that trong RAM (start_addr)
inRAM

X . Mbn : Hé diéu hanh
Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
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Quan ly bé nhé ao phan doan

Qui trinh déi dia chi 4o sang dia chi that :
1. tlr dia chi ma chuong trinh truy xudt gém 2 thanh phan : segement (i)
va offset.
2. Truy xuét record quan ly segement i trong bang déc ta segement.
Néu field inRAM=1 thi dia chi that tuong tng la :
start_addr + Offset va qui trinh két thuc.

3. Néu inRAM =0, hé théng sé tim 1 ving RAM that ranh (co dia chi bat
dau la base), néu khéng co phai tim cach giai phéng 1 ving RAM
that it gay phién ha nhét (c6 dia chi bat dau la base), dua vao théng
tin trong field "inDisk" dé m& file va doc segment vao vung RAM that
tim duoc.

4. Hiéu chinh lai field inRAM = 1 va field start_addr = base r6i quay lai

Mén : Hé diéu hanh

Khoa Cong nghé Thong tin Chuong 5 : Quan ly bo nho

budc 2.
&

Truéng BH Bach Khoa Tp.HCM Slide 33
Quan ly bé nhé ao phan doan
Pac tinh Ky thuat Paging Segementation

Nguai lap trinh c6 hiét ky thuat nay Khéng Co

dang dung ?

Chuong trinh c6 bao nhiéu vang dia chi 1 n

tuyén tinh doc lap ?

Kich thudc khong gian ao tong cong co Co Co

16n hon kich thiroc RAM ?

Ham va dir liéu duwoc tach biét va bao vé Khéng Co

riéng biet ?

Cac bang dir lieu dé thich ung khi kich Khong Co

thuoc cua chung bi thay déi ?

Cac chuong trinh co thé ding chung dit Khéng Co

liéu va ham ?

Vi sao ky thuat nay dugc phat sinh hé thong muén chuong trinh | Nguoi lap trinh mong muén
co khong gian rat lon, khong | c6 nhiéu ving doc lap dé
ban tam kich thuoc RAM chura théng tin doc lap.

Khoa Cong nghé Thoéng tin
Truong BH Bach Khoa Tp.HCM
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5.6 Quan ly bé nho ao phan doan va phan trang

Qui trinh doi dia chi ao sang dia chi that & slide truéc co khuyét
diém trong trudng hop quan ly segemnt co kich thudc lon : ta
kho/khong tim dugc vang RAM trong chira né. Vi ly do nay, trong
thuc té€, nguoi ta phai két hop 2 phuong phap quan ly phan trang va
phan doan lai, day la phuong phap manh nhat hién nay. y tudng la
hé théng sé quan ly méi segment phan mém nhu la 1 khong gian o
gdm nhiéu trang 4o, mai lan chuong trinh truy xudt 6 nhd nam trong
trang 4o nao cla segment nao, hé thong sé tim cach nap né vao
RAM.

Mén : Hé diéu hanh

N Khoa Céng nghé Thoéng tin Chuong 5 : Quan ly bo nhé
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Quan ly bé nhé ao phan doan va phan trang

Qui trinh déi dia chi 4o sang dia chi that :

1. tur dia chi ma chuong trinh truy xuat gom 2 thanh phan : segement (s)
va offset, hé théng sé tach offset ra thanh 2 thanh phan page (p) +
offset1.

2. Truy xuat record quan ly segement s trong bang déc ta segement.
Néu field inRAM=1 thi ban déc ta trang cho segement s da co6 trong
RAM. Néu khong thi tim cach nap n6 vao RAM.

3. Truy xuat record quan ly trang o p trong bang dac ta trang. Néu field
inRAM=1 thi dia chi that tuong ung la :

page frame Offset va qui trinh két thc.
4. Néu inRAM =0, hé théng sé tim 1 trang that ranh (k), néu khong cé
phai tim cach giai phong 1 trang that it gay phién ha nhat (k), dua vao

thong tin trong field "inDisk" dé md file va doc trang do vao trang that
k.

5. Hiéu chinh lai field inRAM = 1 va field page frame = k r6i quay lai
budc 3

- Mén : Hé diéu hanh
Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
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Quan ly bé nhé ao phan doan va phan trang

~——36 bits ———

4 4

(¥ (¥

Segment 6 descriptor

Segment 5 descriptor

Segment 4 descriptor

Segment 3 descriptor

Segment 2 descriptor

Segment 1 descriptor

Segment 0 descriptor

Descriptor segment

4 4

la Y i Y

Page 2 entry

Page 1 entry

Page 0 entry

Page table for segment 3

4 4

I Y

Page 2 entry

Page 1 entry

Page 0 entry

Page table for segment 1

Khoa Céng nghé Théng tin
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5.7 Quan ly b6 nhé ctia CPU Intel 80x86

V6i muc tiéu phai tuong thich nguoc véi cac CPU doi ¢ hon, cac
CPU 80x86 (x>=3) cung cap 3 co ché quan ly bo nhé :
1. real mode : da co6 trong CPU 8088, CPU duoc dung dé xay
dung may IBM PC dau tién. Day la co ché quan ly bo nhé that

dung ky thuat phan doan (segmentation).

2. protected mode : da cé trong CPU 80286. Day la co ché quan
ly bd nhé do dung ky thuat phan doan (segmentation).

3. 386 enchanced mode : m6i thém vao cho cac CPU tir 80386 tro
lén. Pay la co ché quan ly bé nha téng hop vira phan doan vira

phan trang.

Khoa Cong nghé Thoéng tin
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Quan ly bé nhé Real mode

Nguyén ly hoat déng :

» khong gian bo nhé cua chuong trinh la 1 tap cac segment,

= moi dia chi truy xuét duoc xac dinh bg?i chuong trinh gom 2
tham s6 : chi s6 segment + offset, moi tham s6 dai 16 bit. O
goc nhin lap trinh, moéi phan mém cé 216 segment, mo6i segment
c06 2 byte — maoi chuong trinh dai maximum 4GB!

» Thuong thi chuong trinh sé truy xudt tuan ty cac 6 nhé nén
tham s6 segment sé duoc chia vao 1 trong cac thanh ghi
segment (CS, DS, ES, SS), méi Iénh may chi can miéu ta offset
cla 6 nho can truy xuét.

= May sé dbi dia chi 4o sang dia chi that theo céng thiic sau :

physical address = segment * 16 + offset,

Mén : Hé diéu hanh

- Khoa Céng nghé Théng tin Chuong 5 : Quan ly bo nhé
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Quan ly bé nhé Real mode

Nguyén ly hoat dong (tt) :

» bit A20 cua két qua hodc bi bd di (trong ché doé A20 disable),
hodc duoc gitr lai va dung (trong ché dé A20 enable). Ché do
A20 duoc thiét lap trong ROM BIOS.

= Theo cach ddi dia chi 4o nhu trén, ta thdy cac segment phan
mém khac nhau c6 thé giao nhau, do léch t6i thiéu cua 2
segment la 16 6 nh¢ (1 paragraph).

= Thi du cac 6 nhé 0:80H =1:70H = 2:60H = 3:50H = 4:40H =
5:30H 6:20H = 7:10H = 8:0H déu chiém cung 1 6 nhéd RAM.

» khong gian RAM ma chuong trinh truy xuat duoc thuc té la 1MB
(A20 disable) hay 1MB + 65520 B (A20 enable). Ta goi phan
trén 1MB la HIGH MEMORY.

= X . Mbn : Hé diéu hanh
- Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
[ EK! Truong DH Bach Khoa Tp.HCM Slide 40



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Quan ly b6 nhé Protected mode

Nguyén ly hoat déng :
» khong gian b nhé cua chuong trinh la 1 tap cac segment ao,

= moi dia chi truy xuét duoc xac dinh bdi chuong trinh gém 2
tham s6 : chi s6 segment + offset, tham s6 segment dai 16 bit y
nhu ché do real mode, con tham sé offset c6 thé dai 32 bit. Nhu
vay, & goc nhin lap trinh, méi phan mém cé 216 segment, moi
segment co6 232 byte — méi chuong trinh dai maximum 248 =
256TB!

= Thuong thi chuong trinh sé truy xuat tuan tu cac 6 nhé nén
tham s6 segment sé dugc chita vao 1 trong cac thanh ghi
segment (CS, DS, ES, SS), mdi lénh may chi can miéu ta offset
clia 6 nhé can truy xuét.

Mén : Hé diéu hanh
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Quan ly bé nhé Protected mode

Nguyén ly hoat dong (tt) :
* noi dung trong thanh ghi segment khéng phai la chi s6 segment
can truy xudt ma né duoc hiéu la “segment selector” gém 3
thén? tin :

Bits 13 1 2

Index

7N
0=GDT/1 =LDT Privilege level (0-3)
* nhu vay, khéng gian bé nhé cua chuong trinh c6 kich thudc
maximum la 8K segment toan cuc (global) va 8K segment

cuc bo (local). M6i segment dai t6i da 4GB (dung format 32-
bit cho offset) — bd nhé chuong trinh téng cong la 64 TB

= X . Mbn : Hé diéu hanh
- Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
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Cau truc record quan ly segment cua Intel

Base0-31: dia chi RAM chira segment

Limit0-19 : do lon segment (don vi tinh
la byte/page)

D =0:Limit tinh theo byte /D=1:
tinh theo page 4KB

G=0:segment 16-bit/G=1:
segment 32-bit

P =0: segment chua nap vao RAM /P
= 1: nap vao RAM roi

S=0:System/S =1: Application
DPL : murc do phan quyén tu 0 - 3
Type : kiéu segment va hao vé segment

Limit 0-7

Limit 8-15

Base 0-7

Base 8-15

Base 16-23

P| DPL | S Type

Limit 16-19

Base 24-31

&

Khoa Céng nghé Théng tin
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Qui trinh déi dia chi ao sang dia chi that

chi 32 bit, két qua cu

Dia chi luan ly cé da)rigipshegment:Off

et, dia chi that tuong ung la dia
ép cong séth sau :

Offset

Selector
Descriptor
Base address
| Limit
Other fields

32-Bit linear address

Khoa Cong nghé Thoéng tin
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Quan ly b6é nhé 368 enchanced mode

Nguyén ly hoat déng :
» khong gian b nhé cua chuong trinh la 1 tap cac segment ao,

= moi dia chi truy xuét duoc xac dinh bdi chuong trinh gém 2
tham s6 : chi s6 segment + offset, tham s6 segment dai 16 bit y
nhu ché do real mode, con tham sé offset c6 thé dai 32 bit. Nhu
vay, & goc nhin lap trinh, méi phan mém cé 216 segment, moi
segment co6 232 byte — méi chuong trinh dai maximum 248 =
256TB!

= Thuong thi chuong trinh sé truy xuat tuan tu cac 6 nhé nén
tham s6 segment sé dugc chita vao 1 trong cac thanh ghi
segment (CS, DS, ES, SS), mdi lénh may chi can miéu ta offset
clia 6 nhé can truy xuét.

Mén : Hé diéu hanh
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Quan ly bé nhé Protected mode

Nguyén ly hoat dong (tt) :
* noi dung trong thanh ghi segment khéng phai la chi s6 segment
can truy xudt ma né duoc hiéu la “segment selector” gém 3
thén? tin :

Bits 13 1 2

Index

7N
0=GDT/1 =LDT Privilege level (0-3)
* nhu vay, khéng gian bé nhé cua chuong trinh c6 kich thudc
maximum la 8K segment toan cuc (global) va 8K segment

cuc bo (local). M6i segment dai t6i da 4GB (dung format 32-
bit cho offset) — bd nhé chuong trinh téng cong la 64 TB

= X . Mbn : Hé diéu hanh
- Khoa Cong nghé Thong tin Chuong 5 : Quan ly b6 nh¢
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Cau truc record quan ly segment cua Intel

Base0-31: dia chi RAM chira segment

Limit0-19 : do lon segment (don vi tinh
la byte/page)

D =0:Limit tinh theo byte /D=1:
tinh theo page 4KB

G=0:segment 16-bit/G=1:
segment 32-bit

P =0: segment chua nap vao RAM /P
= 1: nap vao RAM roi

S=0:System/S =1: Application
DPL : murc do phan quyén tu 0 - 3
Type : kiéu segment va hao vé segment

Limit 0-7

Limit 8-15

Base 0-7

Base 8-15

Base 16-23

P| DPL | S Type

Limit 16-19

Base 24-31

&
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Qui trinh déi dia chi ao sang dia chi that

chi 32 bit, két qua cu

Dia chi luan ly cé da)rigipshegment:Off

et, dia chi a0 tuong ung la dia
ép cong séth sau :

Offset

Selector
Descriptor
Base address
| Limit
Other fields

32-Bit linear address

Khoa Cong nghé Thoéng tin
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Qui trinh déi dia chi 4o sang dia chi that

Dia chi 4o tuyén tinh 32 bit duoc ddi sang dia chi that cia RAM béng
co ché phan trang 2 cap nhu hinh bén.

Linear address

Bits 10 10 12
Dir Page Offset
(a)
Page directory Page table Page frame
= = = = Word = E
selected
1024
Entries T
; T Offset
Dir
l Page
Directory entry Page table
points to entry points
page table to word

(b)

Mén : Hé diéu hanh
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Cac muc phan quyén bao vé segment

CPU 80x86 cung cap 4
muc phan quyén tir 0 (cao
nhdt) t6i 3 (thdp nhat). Méi
segment co field DPL =
muc phan quyén ciia minh.

__ Typical uses of
X the levels

M®éi process c6 muic phan
quyén : hé théng cé muc 0,
con application c6 muc 3.
Hé théng c6 thé truy xuét
bat ky segment nao, con
application chi c6 thé truy
Xudt cac segment co6 muc
phan quyén bang hay cao \

hon minh. Level
Mén : Hé diéu hanh
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