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KET BUOC DIA CHI (ADDRESS
BINDING)

e Qua trinh két budc cac chi thj va dit liéu cda chuwong
trinh véi dia chi cu thé trong b6 nhé c6 thé duoc thuc
hién tai mot trong cac thoi diém sau:

e Thoi diém bién dich

* Né&u tai thoi di€ém bién dich biét dwoc tién trinh sé nam dau trong
bd nhd, trinh bién dich c6 thé sinh ma v&i dia chi tuyét doi

* NE&u can thay déi dia chi thi phai bién dich lai
e Thoi diém tai
 Trinh bién dich sinh m3 v&i dia chi cé thé dinh vi lai
e NE&u can thay déi dia chi, chi can tai lai chwong trinh
e Thoi diém thyc thi

e Puoc st dung trong trudng hop tién trinh ¢ thé di chuyén tir
vung nh& nay sang vung nhd khac

* Doi hdi phan clirng dac biét



HONG GIAN DIA CHI LOGIC VA DIA
CHI VAT LY

* Dia chi logic (logical address):
 Sinh boi CPU. Con goi la dia chi ao (Virtual address)
* C3p phat cho cac bién khi bién dich chwong trinh

 Dia chivat ly (physical address):
* La dja chi cu thé trong bd nhé
* Duoc cap phat cho cac bién khi thuc hién chuong trinh
* Dja chi logic va vat ly gig“)'ng nhau trong truong hop két
bubc dia chi tai thoi diém bién dich va thoi diém tai;

khac nhau trong truong hop két budc tai thoi diém
thuc thi.

« Két budc dia chi (binding) l1a anh xa (mapping) tr khéng
gian dia chi nay sang khong gian dia chi khac.
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PON VI QUAN LY BO NHO

e Thuat nglr: Memory Management Unit (MMU)

* La thiét bj phan cirng dung dé anh xa dia chi do
sang dia chi vat ly.

* Trong MMU, c6 thanh ghi relocation (thanh ghi
dinh vi lai) dé tinh todn dia chi vat ly tir dia chi do.

* Chuwong trinh cua nguoi dung lam viéc trén dia chi
ao va khéng bao gio biét dia chi vat ly.
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CAC CAU TRUC CO BAN CUA
CHUONG TRINH

* Cé nhiéu phuong phap t6 chirc chwong trinh & bd
nh& trong dé thuec hién

* Cic phuong phdp nay khac nhau & kiéu dinh vi
chuong trinh trong bé nhd va thoi diém thuwce hién
dnh xa dia chi twong déi thanh dia chi tuyét doi

 C3u truc clia chuong trinh thé hién cach quadn ly bé
nho logic va hinh anh cua né o bé nho vat ly khi
thuwc hién

e Cac dang cau truc gom: Cau truc tuyén tinh, cau
truc dong, Overlay, phan doan, phan trang



CAC CAU TRUC CO BAN CUA
CHUONG TRINH

e Cau truc tuyén tinh
e Cau truc dong

e Cau truc overlay

e Cau truc phan doan

e Cau truc phan trang



CAU TRUC TUYEN TINH

* La cau truc ma sau khi bién dich, cdc modul duoc
tap hop thanh mot chuwong trinh hoan thién (mot
modul duy nhat), chra day dd moi théng tin dé
chuong trinh cé thé thuc hién (trir dit liéu vao).

* Moi bién ngoai déu duwoc gan dia chi cu thé

 Khi thuwc hién chi can dinh vi chuong trinh mét lan
vao bo nh&
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CAU TRUC TUYEN TINH

e Ju diém
 Pon gian, dé t6 chirc bién dich va dinh vi
* Thoi gian thwc hién nhanh
e Co tinh luvu déng cao

* Nhuoc diém
* Lang phi bd nh¢d
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CAU TRUC PONG

* La ciu tric ma cac modul dugc bién tdp mot cach
riéng biét

 Khi thyc hién chwong trinh, hé théng chi dinh vi
modul gbc

* Trong qua trinh thwc hién néu mét modul duogc goi
toi thi
* Hé thong cap phat khdng gian nhd va nap modul

* Khi hoat ddng xong thi giai phdng modul, thu héi khéng
gian nho
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CAU TRUC PONG

MO

MO M1 M2
MO M3 M4
MO M5
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CAU TRUC PONG

e Ju diém
* Tiét kiém bd nhd
* Nhuoc diém
* Nap va xoa cac modul dugc thuc hién boi nguoi dung

e Kich thudc chuong trinh I&n

* Ngudi dung phai ndam rd ciu trdc chuong trinh va cac
cong cu diéu khién bd nhd cta hé diéu hanh
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CAU TRUC OVERLAY

* Cac modul chwong trinh sau khi bién dich duwoc
chia thanh cac muc

* M(rc 0: Chtra modul goc dé nap chuong trinh
* Mrc 1: Chtra cac modul dwoc goi bdi mirc 0
* M(rc 2: Chtra cac modul dwoc goi boi murc 1

* Modul trong cung mot mrc khdng duoc goi lan
nhau
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CAU TRUC OVERLAY

* BO nhd danh cho chuong trinh ciing duoc chia
thanh cac murc tvong ng vdi cac murc chuong
trinh

e Kich thudc moi mirc trong bd nhé bang kich thudc
modul I&n nhat cia m&rc chuong trinh twong &ng

Miic 0: 80Kb MO
(80Kb)
Mitc 1: 90Kb Ml M2
(5S0Kb) (90Kb)
Muc 2: 100Kb M3 M4 M5
~ (O0Kb) (100Kb) (70 Kb)
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CAU TRUC OVERLAY

* D& tao thanh chuong trinh overlay, ngwdi st dung
can can cung cap thoéng tin vé cdc murc cho trinh
bién dich thdng qua so do6 overlay

e Khi thuwc hién chuong trinh

* Modul géc duwoc dinh vi vao bd nhé nhuw chuong trinh ¢d
ciu truc tuyén tinh

* Can tdi modul nao, hé théng tim kiém trong so do
overlay va nap vao bo nh& & murc tuvong &ng
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CAU TRUC OVERLAY

e Uu diém
* Cho phép s&r dung bd nh& nhiéu hon phan b nhd ma
hé thong danh cho chuong trinh
* Nhuoc diém
* Yéu cau nguoi dung cung cap thong tin vé so do overlay

* Hiéu qua tiét kiém bd nhé phu thudc vao cach td chirc
va bo tri modul cdia chuong trinh
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CAU TRUC PHAN DOAN

* Chuong trinh dwogc phan doan thanh cac modul
doc lap

* Thong tin vé cac modul dwgc chira trong moét bang
diéu khién goi |a badng quan ly doan

* Trong bang quan ly doan con chra cac thong tin tro
giup viéc dinh vi cac modul vao bd nho
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CAU TRUC PHAN DOAN

e Uu diém
e Khéng yéu cau nguoi st dung khai bao thém théng tin

* Nhuoc diém
e Hiéu qua str dung bo nhé phu thudc vao cach phan chia
chwong trinh thanh cac modul déc lap

* Chuong trinh c6 ciu tric phan doan chi ap dung duoc
khi bd nhé quan ly theo kiéu phan doan
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CAU TRUC PHAN TRANG

e Chuong trinh duoc bién dich nhu cau tric tuyén
tinh, sau dé dugc phan chia thanh cac phan bang
nhau goi la trang

* Thong tin vé cac trang duoc chira trong mot bang
diéu khién goi la badng quan ly trang

* Moi phan tr trong bang quan ly trang twong &ng
v&i mot trang trong chuong trinh cua nguwoi si
dung
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CAU TRUC PHAN TRANG

e Uu diém
* Phat huy duwoc hiéu qua st dung bo nhé

* Nhuoc diém

 Chidp dung déi vdi bd nhé dwoc quan ly theo kiéu phén
trang
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CAC SO DO QUAN LY BO NHO

* So d6 phan hoach c6 dinh
* So do6 phan hoach déng

* So d6 hoan doi

* S0 d6 phan doan

e So d6 phan trang

* So do két hop phan trang va phan doan
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'S0 DO PHAN HOACH cO DINH

* BO nho qU’Q’C chia thanh n
phan, moi phan dwoc sir dung
nhu mot bo nhd doc lap

* Moi phan dé goi la mot phan
hoach

Hé diéu hanh

150 Kb

Phén hoach 1 (250Kb)

Chuong trinh 1 (200Kb)

Khong sit dung 50Kb

Phan heoach 2 (100K b)

Khong sit dung

Phan hoach 3 (200Kb)

Chuong trinh 2 (130Kb)

Khong st dung 70Kb
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'S0 DO PHAN HOACH cO DINH
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 Cac thuat todn lwa chon phan hoach dé st dung
* First Fit: Chon phan hoach dau tién dd 16n dé cap phat
* Best Fit: Chon phan hoach nhd nhat du dé cap phat
« Worst Fit: Chon phan hoach I&n nhat dé cap phat

e Uu diém:
* Pon gian, dé t6 chirc

* Nhuwoc diém

* Chuong trinh sé& khdng thurc hién néu né cé kich thuwdc Ién hon
phan hoach I&n nhat
* Hién tugng phan manh: khong gian bd nhé trong bi phan thanh
nhiéu manh nho
* Phdn manh ngoai: Tong lugng bd nhé trong du lon dé dap ing mot yéu
cau nao do, nhuwng cac khoang trong nam khong lién tuc trén toan bo nho

* Phan manh trong: Kich thudc cia phan hoach |&n hon kich thuéc chuwong
trinh 2 Khong gian trong bén trong moi phan hoach



SO DO PHAN HOACH DONG

* SO lvgng phan hoach trén bo nha va kich thuoc
clia moi phan hoach khéng co dinh

« Khi mot tién trinh duoc nap vao bd nhd, hé diéu
hanh cap phat cho né mét khdong gian nhé vira du
dé chra tién trinh

e Uu diém
* Khong gay phan manh trong

* Nhuoc diém

* Phan manh ngoai
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SO DO PHAN HOACH DONG

 Khac phuc hién twong phan manh ngoai
* Tim thoi diém thich hgp dé dirng tién trinh

* Dua mot s6 hodc tat ca cac tién trinh ra ngoai bd nhd
(swap)

* Tai dinh vj cac tién trinh va khéi phuc trang thai hoat
dong

27



Hé diéu hanh
150KB

Hé diéu hanh
150KB

Hé diéu hanh
150KB

Tién trinh 1
40KB

Tién trinh 2
80KB

BO nhd tuw do
120KB

Tién trinh 5
30KB

BO nhd tuw do
90KB

Tién trinh 3
70KB

Tién trinh 3
70KB

Tién trinh 3
70KB

Tién trinh 4
40KB

Tién trinh 4
40KB

BO nhd tuw do
40KB




Hé diéu hanh
150KB

Hé diéu hanh
150KB

Tién trinh 5

Tién trinh 5

30KB 30KB
Tién trinh 3
70KB
To chire lai
200KB

BO nh¢ tu do
130KB
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4 SO DO HOAN DOI (SWAPPING)

* Nguyén tac:

 Tién trinh & trang thai cho trong thoi gian twong doi dai
duwoc chuyén ra bd nhé ngoai dé gidi phdng vung nhé

 Khi tién trinh két thuc chd, né dwoc nap vao bd nhé dé
ti€p tuc thwe hién

« Can gidi quyét van dé phan manh ngoai

operating
system

process
P2

space backing store
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S0 DO PHAN POAN

e Cac modul chwong trinh duoc bién dich mot cach
riéng biét

e Thong tin vé modul dugc chira trong bang quan ly
doan

* D3u hiéu D: cho biét modul d3 dugc nap vao bd nhd hay
chua (D = 0 twvong &ng vdi chuwa dwgc nap)

 Dia chi A cua vung nhé duoc dinh vi
e DG dai L: kich thwédc cua modul
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S0 DO PHAN POAN

e Uu diém
* Khdng doi hoi cdng cu td chirc dac biét, do vay cd thé ap
dung trén moi hé thong
* Nhuoc diém

e Hiéu qua stir dung bd nhé phu thudc vao cau tric
chwong trinh clia nguwoi st dung

e Hién twong phan manh bo nhé
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SO DO PHAN TRANG

BO nho vat ly duoc chia thanh cac khung trang (frame) co kich
thudc cd dinh

BO nhd logic dwoc chia thanh cac trang (page)
Kich thuwdc trang va khung trang bang nhau

Tru‘o’c khi thuc thi, cac tranﬁ cla tlen trmh nam trén 6 dia sé duoc
tai vao bat ki khung trang chwa st dung nao cua bo nhé

Dia chi CPU tao ra duoc chia thanh hai phan: dia chi trang (p) va
dia chi twong ddi trong trang (d)

Dia chi trang dwgc dung lam chi muc dén bang trang
Bang trang lwu tri¥ dia chi co s& clla moi trang trong bd nhé vat Iy

bia Ich| co s& cong vdi dia chi twong doi trong trang tao ra dia chi
vat Y
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CPU

page table

> f

logical physical
address address fO000 . .. 0000
d f d —™
A
f1111 ... 1111
P
—— .|:
e physical
memory

34



SO DO PHAN TRANG

e Ju diém

* Cho phép khéng gian dia chi logic cta tién trinh khong
nam lién tuc trong bd nhd vat ly

* Khic phuc hién twong phan manh ngoai

* Nhuwoc diém
e Can co6 thiét bj vat ly ho tro dinh vi trang
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SO DO PHAN TRANG

* Cac giai phap nap trang

* Nap tat ca cac trang cia chwong trinh vao bd nh& ngay
tir dau

* Giai phap nap trudc: Cho phép nguwoi st dung tao
chwong trinh & bo nhé logic vai kich thwdc tuy y. Do vay
phai dy bdo duoc cic trang can thiét chuan bi st dung
trong qua trinh thuc hién

* Nap trang theo yéu cau: Trang chi duoc nap khi xuat
hién yéu cau truy cip dit liéu cta trang

36



SO DO PHAN TRANG

 Cac gidi phap thay thé trang:
* FIFO: Trang nap trwdc thay thé trudec.

* LRU(Last Recently Used): Thay thé trang cd |an str dung
cudi cach thoi diém doéi trang 1au nhat.

e LFU(Last Frequently Used): Thay thé trang cé tan suat st
dung thap nhat

e Thuat todn toi wu: Thay thé trang sé khong dugc st
dung trong khoang thoi gian dai nhat
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L. SO DO KET HOP PHAN TRANG VA
Syl PHAN DOAN

e Chuong trinh dwoc bién dich theo so d6 phan doan
va co bang quan ly doan chung

» Moi doan dwoc bién tap theo so d6 phan trang

* Moi doan ¢ bang quan ly trang riéng
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BO NHO AO

* BO nhd ao (Virtual memory) la mot ky thuat cho
phép xtr ly mot chuwong trinh khong duwoc nap toan
b6 vao bo nho vat ly

* BO nhd ao mo6 hinh hda b6 nhé nhv mot bang luu
trir rat I&n va dong nhat, tach biét han vdi khai
niém bo nhd logic va bé nhd vat ly

e Nguoi sir dung chi nhin thay va lam viéc trong
khéng gian dia chi do, con viéc chuyén doi sang bd
nh& vat ly do hé diéu hanh thuc hién
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CAI DAT BO NHO AO

* B0 nh& o cé thé duoc cai dat dya vao hai ki
thuat: Phan trang theo yéu cau va phan doan theo
yéu cau

* Ky thuat phan trang theo yéu cau dugc ap dung
pho bién
e S&r dung k¥ thuat phan trang két hop vai ki thuat
swapping
* Yéu cidu cd mot cd ché phan cirng dé phan biét cac trang
0 b6 nhd trong va ngoai

e Bang trang: Phan anh duoc tinh trang mot trang dang & bd nhd
trong hay bo nh& ngoai.

* BO nh& ngoai: Luwu trir cac trang khéng duoc nap vao bé nhd
trong
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HIEN TUONG LOI TRANG

* Khi hé thong truy xuat dén mot tran% nhuwng trang pay
a

chwa dugc nap vao bo nhé trong sé

m phat sinh |0i

trang

e Hé diéu hanh x& Iy 16i theo cac budc sau:

1.

2.

IIELé’Am tra dia chi truy nhap c6 nam trong vung dia chi hop |&
ong

Néu yéu cau khong hop 18, két thic cAc“)nﬁ viéc. Nguorc lai,
néu trang yéu cau chua nam trong b6 nh& thi HDH tai trang
vao bo nho

Tim moét frame trong

YEL,I cau doc trang mong muén tir 6 dia vao frame madi tim
thay

Cap nhat bang trang thai cla tién trinh va bang phéan trang
Khéi dong lai chi thi bi ngdt do 16i trang
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THAY THE TRANG

* Khi hé thdng nhan yéu cau nap trang mdi vao bo
nh&, néu khdng con trang trong trong bd nhd
trong, hé thong can thuc hién viéc thay thé trang

e Cac thuat todn thay thé trang ap dung nhu trong so
d6 quan ly bd nhé kiéu phan trang
* FIFO
* LRU
 LFU

* Thuat toan tdi vu
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BAI TAP

 Cho chuodi tham chiéu7,0,1,2,0,3,0,4,2,3,0, 3,
3,1,2,0,1,7,0,1

e BO nhd cd 3 frame
* Néu st dung thuat toan FIFO thi c6 may 16i trang

* Néu s dung thuat toan LRU (Least Recently Used)
thi cé may 16i trang
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FIFO

1 7 0 1

7 0 1.2 0 3 0 4 2 3 0 3 2 1 2 0

707 7 2 2 2 2 4 4 4 0 0 0 0 0 0 0 7 7 7

1

1

1
3 3|3 |2 |2 |2 |2 2

o 0 0 0 3 3 3 2 2 2 2 2

1

1 0 0 0 3 3

1

1

Ghi chu : * : ¢o 101 trang
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LRU

1

1 2 0 3 0 4 2 3 0 3 2 1 2 0 1 7 0

7 0

1

1

1

707 7 22 2 2 4 4 4 0 0 0

6 o 0 0o 0 0 O 0 3 3 3 3 3 3 0 0 0 0 0

3 (/3 /3222|222 |22 |2|7 7|7

1

1

1
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BAI TAP

e Cho chudithamchiéu1,2,3,4,1,2,5,1,2,3,4,5

* Néu bd nhé& cé 3 frame. Sir dung thuat toan FIFO
thi cé may 16i trang

* Néu bd nh& cé 4 frame. Sir dung thuat toan FIFO
thi cé may 16i trang

* Tim hiéu vé “nghich ly Belady”
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BAI TAP

e Gia st bd nh& chinh duwoc phan thanh cac phan
vung co kich thudc la 100KB, 500K, 200K, 300K va
600K ( theo thr tu ), cho biét cac tién trinh ¢ kich
thuwde 212K, 417K, 112K va 426K ( theo thir ty ) s&
dwoc cap phat bo nhd nhu thé nao, néu s dung :
a) Thuat toan First fit
b) Thuat toan Best fit
c) Thuat toan Worst fit
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