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Pia chi va cac van dé lién quan.
M6t s6 cach to chirc chwong trinh.
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DPia chi va cac van deé lién quan
|
< Quan ly bd nh& 1a cdng viéc clia hé diéu hanh voi sy
hé tro ciia phan ciyng nham phan phoi, sap xép cac
process trong bé nhé sao cho hiéu qua.
< Muc tiéu can dat dwoc 1a nap cang nhiéu process vao
bd nhé cang tot (gia tdng mirc d6 da chwong trinh)



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

Pia chi va cac van dé lién quan

I
< Cac yéu cau doi v&i viéc quan ly bd nhé

» Cap phat bd nh& cho cac process

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

> Bao v&: phai kiém tra sw truy xuat bd nhé tr cac
process co hop [é khdong.

» Chia sé: cho phép cac process chia sé vung nh&
chung. Day la tinh mém déo ma cac chién lwoc
qud ly can co.

> Két gan dia chi nhé luan ly cta user vao dia chi
thwe ‘
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e - - |Dja chi va cac van dé lién quan

I
DPia chi nh&
% Dia chi vat ly (physical address - dia chi thuc): mét vi tri thuce
trong b6 nhé chinh.
< Dija chi luan ly (logical address): mét vi tri nhe dwoc dién ta
trong mot chwong trinh
v Trinh bién dich (compiler) tao ra méa Iénh chwong trinh
trong d6 méi tham chiéu bd nh& déu la dia chiluan ly
v Dia chi twong doi (relative address): kiéu dia chi luan ly
trong d6 cac dia chi dwoc biéu dién twong ddi so véi mot
vi tri xac dinh nao do trong chwong trinh.
Vi du: 12 byte so v@i vj tri bat dau chwong trinh, .
v' Dia chi tuyét doi (absolute address): dia Chl two’ng dwong

voi dia chi thuc

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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e - - |Dja chi va cac van dé lién quan

I
Dia chi nh&

< Khi mét Iénh dwoc thye thi, cAc tham chiéu dén dia
chi luan ly phai dwoc chuyén dbi thanh dia chi thuec.

< Thao tac chuyén déi thwdng cé sw hd tro ciia phan
cirng dé dat hiéu suat cao
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o DPia chi va cac van deé lién quan
>I >

Chuyeén doéi dia chi

% La qua trinh anh xa moét dia chi tir khdng gian dia chi
nay sang khong gian dia chi khac.

< Biéu dién dia chi nho
Trong source code: symbolic (cac bién, hang, pointer,...)
Thoi diém bién dich: thwdng la dia chi twong doi
Vi du: a & vi tri 14 bytes so v&i vj tri bat dau cla
module.
Thei diém linking/loading: c6 thé la dia chi thuec.
Vi du: di¥ liéu nam tai dia chi bd nhé thwe'1212
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e - - |Dja chi va cac van dé lién quan

|
Chuyén déi dia chi
< Dia chilénh (instruction) va di¥ liéu (data) dwo'c chuyén doi
thanh dia chi thuwe c6 thé xay ra tai ba thei diém khac nhau
v Compile time: néu biét trwdc dia chi bd nhé clia chwong
trinh thi c6 thé gan dia chi tuyét doi ltc bién dich.
— Khuyét diém: can 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 doi. Vao thei diém loading, loader phai chuyén doi
dia chi twong d6 thanh dia chi thwc dwa trén mét dia chi nén
(base address).
— Pja chi thwe dwoc tinh todn vao thdi diém nap chwong
trinh = phai tién hanh reload néu dia chi nén thay doi.

gThanCong.com https://fb.com/tailieudientucntt



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

e - - |Dja chi va cac van dé lién quan

I

Chuyén déi dia chi

v Execution time: khi trong qua trinh thwc thi, process

c6 thé dwoce di chuyén tir segment nay sang
segment khac trong bd nh& thi qua trinh chuyén
déi dia chi dworc tri hodn dén thdi diém thwe thi
— CPU tao ra dia chi luan ly cho process
— Phan clrng can hd tro cho viéc anh xa dia chi.
Vi du: trwérng hop dia chi luan ly 1a twong doi thi co
thé dung thanh ghi base va limit,...
— S dung trong da sb cac Hé diéu hanh da dung
(general-purpose) trong dé co cac co ché swapping,
paging, segmentation. 9



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

o M6t sO cach t chire chwong trinh

|
< CA&c chwong trinh dwoc td chive theo cac cau tric sau:

> Cau trac tuyén tinh
> Cau tric déng

> Cau trac Overlay

» Cau trac phan trang
» Cau tric phan doan

10
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> Ca
v

MOt s6 cach t0 chre chuwong trinh
I ,

u truc tuyén tinh:
Tat ca cac module, thw vién sl dung trong chwong
trinh khi bién dich sé duoc bién dich thanh mot
module duy nhat

Khi thwe thi, hé diéu hanh phai nap toan bé module
nay vao b6 nh¢

Chwong trinh dang nay co tinh ddc lap cao, toc dd
thwe thi cao

Chi phi vé bd nhé cao.

11
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> Ca
v

v

AN

M6t sO cach t chire chwong trinh

u truc déng:
Chwong trinh dwoc viét dwdi dang cac module
réng re.

Cac

module rieng ré dwgc bién dich thanh cac

module rieng, khong tich hop.

Khi t
bd n

hwee thi, hé diéu hanh chi nap module chinh vao
n&. Cac module khac sé nap khi can thiét.

Tiét

ciém chi phi vé& bd nhé.

Toc dd thwe thi thap hon dang tuyén tinh.

12
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M6t sO cach t chire chwong trinh

» Cau truc overlay:

v

v

Chuong trinh dwgc bién dich thanh cac module
riéng re.

Cac module chwong trinh dwoc chia thanh cac muc
khac nhau:

- Murc 0: Chira module goc dung dé nap chwong
trinh.

Mclrc 1: Chira cac module dwoc goi béi mire O.
Mclrc 2: Chira cac module dwoc goi béi mire 1.

13
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o M6t sO cach t chire chwong trinh

|
» Cau truc overlay (tt):

v’ Céc module trong ciing mét mire co thé ¢ kich
thwde khac nhau. Kich thuwéce ctia module I&¢n nhat
trong 1&p dwoc xem la kich thwéc cua murc.

B& nhé danh cho chwong trinh ciing dwoc t chivre

thanh cac mrc twong wng voi cac chwong trinh.

v' Khi thuwe thi chwong trinh hé diéu hanh nap so dd
overlay cua chwong trinh vao bé nhé, sau dé nap
cac module can thiét ban dau vao bd nhé.

v Hé diéu hanh dwa vao so dd overlay dé nap cac
module khac néu can.

AN

14
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o M6t sO cach t chire chwong trinh

I
» Cau trac phan trang:
v' Cac module chwong trinh dwoc bién dich thanh mét
module duy nhat nhwng sau dé dwoc chia thanh
cac phan c6 kich thwdc bang nhau dwoc goi la cac
trang.
v' B nhd phai dwoc phan trang, tiec chia thanh cac
khdng gian nh& bang nhau goi 1a khung trang.
v' Hé diéu hanh c6 céac bd diéu khién trang (PCT —
Page Control Table)

15
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M6t sO cach t chire chwong trinh

» Cau trac phan doan:

v

v

Chuwong trinh dwoc bién dich thanh nhiéu module
déc lap, dwoc goi la cac doan.
B nhé dwoc phan doan thanh cac khéng gian co
kich thwéc khac nhau twong wwng voi kich thwdc
cua cac doan chwong trinh.
Khi thwe thi chwong trinh, hé diéu hanh cé thé nap
tat ca cac doan, hodc mot vai doan can thiét, vao
cac phan doan nhd lién tiép hodc khéng lién tiép.
Hé diéu hanh co bd diéu khién doan (SCT -
Segment Control Table)

16
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o Phan chwong bo nho

|
< Phan vung co dinh:
> Khoéng gian dia chi dwoc chia thanh 2 ving co dinh:

v Vlng dia chi thap dung dé chira hé diéu hanh

v Vling con lai cap cho céc tién trinh dwoc nap vao bd
nh& chinh (vung danh cho ngwdi dung).

> V&i hé diéu hanh don chuong:

v" Vlng danh cho ngwdi ding chi cap cho mot process

v' Hé diéu hanh ding thanh ghi gi&i han dé phan biét 2
vung.

v' Khi chwong trinh nguwdi dung dwa ra dia chi can truy
xuat, hé diéu hanh sé so sanh vai gia tri gioi han
trong thanh ghi gi¢i han dé kiém soét viéc truy xuat.

_ 17
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o Phan chwong bo nho

|
< Phan vung co dinh:
> V&i hé diéu hanh da chwong:

v Vlng nh& ngudi dung dwoc chia thanh nhiéu phan
c6 kich thwée khac nhau. Méi phan dwoc goi la
phan vung.

v M@i tién trinh c6 thé dwoc nap vao mét phan ving
con trong bat ky, néu kich thwdc cta no 1a phi hop.

v' Khi c0 tién trinh can dwoc nap vao bd nhé, néu
khéng con viing nhé trong thi hé diéu hanh sé
chuyén (swap out) tién trinh ndo ddc l1ap va dang &
trang thai ready hodc running ra ngoai dé nap tién
trinh nay.

18
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Phan chwong bo nho

< Phan vung co dinh:

>

Khi chwong trinh ¢6 kich thuwdc qua 1on so voi

phan vung?

v’ C6 thé thiét ké theo cau trac overlay.

v' Chi nap phan can thiét vao bd nh&. Khi can nap
thém module md&i thi ghi de Ién ndi dung dang nho.

Khi chwong trinh c6 kich thwéc qua nho so voi

phan vung?

v Xay ra hién twong phan manh trong.

Pé khac phuc céc tinh hudng trén c6 thé dung

hang doi cho tirng phan vung hoac mét hang doi

cho tat ca cac phan ving. .
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Phan chwong bo nho

“ Phan vung déng:

>
>

>

Vung nhé nguwdi dung dwoc phan chia trwée.

Khi mét tién trinh dwoc nap vao bd nhd thi hé diéu
hanh sé& cap phéat khéng gian nhé vira di cho né.

Khi tién trinh két thac, hé diéu hanh sé thu hoi dé cap
cho tién trinh khéc.

Hé diéu hanh phai c6 co ché thich hop dé quan Iy
cac khdi nhé da cap phat hay con trong.

Hai co ché thuworng dwoc st dung: Ban dod bit va
Danh sach lién két.

C4 hai co ché trén déu dwa vao nguyén tac chia

khdng gian nh¢ thanh cac vung cung kich thwoc. .
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Phan chwong bo nho

“ Phan vung déng:

> Ban do bit
A B c D
00 (01 |02 03 04 05 06 /07 08 09 10 11 12113 14 15 16 17 18 19 20 21
o /0o |1 |1 (1 |0 110 /01 |1 o /1 (1 (1 /0|1 |1 0 |0

21
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“ Phan vung déng:

Phan chwong bo nho

» Danh sach lién két
A B C D
00 01 02 03 04 05 06 O7 |02 (09 10 11 1213 14 15 16 17 18 19 20 2
Hlo |2l |23 uls|slylr|alz|lu]|10]4
»p |14 ‘,{ g17] 1 ‘.{ p (18] 2 g (20 2

v" H|0]2: Khéng gian trong gém 2 khdi, bat dau tir khoi 0.
v PJ2|3: Khdng gian 3 khoi da cap phat bat dau t khoi 2.

ongThanCong.com

com/tailieudientucntt
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o Phan chwong bo nho

|
“ Phan vung déng:
» Cac chién lwoc cap phat dong:

v' Best-fit: Chon khdi nhé co kich thwde vira dung
bang kich thwéc cla tién trinh can nap vao bd
nho.

v First-fit: H& diéu hanh sé tim kiém khoi nhé phu
hop v&i yéu cau. Khdi nhé dau tién phi hop tim
dwoc sé dwoc hon dé cap phat.

v' Next-fit: Chon khoi nhé pht hop ngay sau khoi
nhé vira dwoc cap phat dé nap tién trinh.

v' Worst-fit: Chon khdi nhé tréng I&n nhat.

23
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Phan doan b6 nh¢ (Segmentation)

"
frl \\'\.
;’/ subrouline slack g
/ N 1400
phan doan 3 \ phin doan 0
2400
symbol
phan doan 0 table
limit base
Sqrt phan doan 4 0| 1000 | 1400
1| 400 | 6300 3200
chwong trinh 2 400 | 4300
\ chinh al 1100 | 3200 phin doan 3
\ / 4| 1000 | 4700
. o Bing phan doan
R . : 4300
-~\p\han doan 1 phan doan 2 phin doan 2
T g 4700
Khong gian dia chi logic phin doan 4
5700
6300
phan doan 1

G700
B0 nhé vat Iy
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° Phan doan bd nh¢& (Segmentation)

I
<% Co ché MMU (Memory Management Unit) trong k¥
thuat phan doan

limit | base

CPU —blsld

yes

Dia chi vat ly =base + d

Loi dia chi BO nhé vat Iy
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° Phan doan b6 nh¢ (Segmentation)

I
% Cai dat bang phan doan

» STBR (Segment Table Base Register) dé lwu dia chi
bat dau cua bang phan doan.

> STLR (Segment Table Limit Register) lwu s6 phan
doan.

Bia chi logic

ETER - 2 : f |
lmng

&
ching

[}
limit | base “_"'"

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

Bia chi vit ly
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° Phan doan b6 nh¢ (Segmentation)

I
% Chia sé phan doan

segment 0

segment 1

hing gian dia chi P1

limit | base

43062
0 |25286[43062

1 | 4425 68348 editor
TR E 14l

Ba han d P
R i data 1

72773 p—

Khong gian dija chi P2

limit | base

0 |25286{43062

1 {8850 |o000s| 98553 |

Bang phan doan P2 Khiing gian vit Iy

v MMU gén hai phan tt trong hai bang phan doan cla hai tién
trinh cung gia tri

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

Phan doan bd nh¢& (Segmentation)

I
% Bao vé phan doan
> Attribute: R (chi doc), X (thwce thi), W (ghi),...

Limut Base Attnbute

> Nhan xét vé ky thuat phan doan:
v Hién twong phan manh ngoai vi van xay ra.
v Ju diém: ma chwong trinh va di¥ liéu dwoc tach
riéng -> dé dang bao vé ma chwong trinh va dé
dang dung chung dir liéu hoac ham
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o Phan trang b6 nh¢ (paging)
|
“ Phan trang don:
> B6 nhé chinh dwoc chia thanh cac phan bang nhau
va cb dinh. Banh so thi tw cho cac phan nay, bat
dau tir s6 0. Cac phan nay dwoc goi la cac khung
trang.
> Khong gian dia chi cia cac tién trinh ciing dwoc
chia thanh cac phan co6 kich thuwédc bang kich thuwéc
khung trang va dwoc goi la cac trang.
> Khi tién trinh nap vao bd nhé thi cac trang dwoc
nap vao cac khung trang bat ky con trong. Cac
khung trang nay cé thé khéng lién tiép nhau.

29
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Khong
gian dia
chi do
GOK-B4K
S6K-60K
52K-56K
43K-52K
44K-48K
40K-44K
36K 40K
32K-36K
28K-32K
24K-28K
20K-24K
16K-20K
12K-16K
8K-12K
4K-8K
0K-4K

M| =o|C|ER]W|X|X|[X]O|X]]X]X]X|=x

Phan trang b6 nh¢ (paging)

}Trang a0

Khong
gian dia
chi vat Iy

28K-32K

24 K-28K

20K-24K

1BK-20K

12K-1BK

siK-12K

CuuDuongThanCong.com

Khung trang

Page 3

Page 2

Pagel

Page(

Ehong
glandia
chiao

Pagel | T168

(=

6144

Page( | 3120

o= B Ll
] =]

4096

3072 Bang
Page3 | 2043 trang
1024
Page2 | 0000
Ehéng man dia chi
vatly

o b s L

BO nhd vat ly: khung trang (page
frame). Khong gian dija chi ao:
trang (page).

https://fb.com/tailieudientucntt
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o Phan trang b6 nh¢ (paging)

I
< Cau trac dia chi do:
» Kich thwédc cua trang la |Gy thira cua 2" (9<=n<=
13)
» Kich thwée cua khong gian dia chiao la 2™ (CPU
dung dia chi ao m bit)
v" m-n bit cao clia dia chi 4o sé biéu dién so hiéu
trang, va n bit thap biéu dién dia chi twong doi
trong trang

dia chi 3o dang (p.d) co m bat
pla =6 liéu trang va cluém m-n bit cao dla dia chi twomg d61 trong trang va cluém n bit thap
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I
< Coc
hinh

Phan trang b6 nh¢ (paging)

hé MMU (Memory Management Unit) trong mo
phan trang

Pia c

ni vat ly = vi tri bat dau cda khung trang f + d
Bha chiao Fha chivatly
! Bs
CPU|_.[p ]2 rla]—f _°

vit 1%
# f

Gia sl tién trinh truy xuat dia chi ao (p,d) = (3,500)

— dia

chivat Iy 1a 2048+500 = 2548.

ongThanCong.com https://fb.com/tailieudientucntt
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o Phan trang b6 nh¢ (paging)

I
“ Cach tinh dia chi vat ly

+ Outgoing
> . [1]1]o]o]o]o]o]o]o]o|o]o]1]o]o] physical
cua MMU: , =R ; ez
» chép d vao n bit thap o | ome o
cua dia chi Vét |)'/. 2] oo 1.9
» chep f vao (m-n) bit P .
> . 2 ~ ’ Page 8 000 o co_igo i?z::t
cao cla dia chivatly | == et i
] S WO A E
Vi du: Mot hé thdong cd dia chi St H s
ao 16 bit dang (p,d) voipco4 o [Toto ]~ Preseny
bit, d c6 12 bit (hé thong co 16 ol Corihd Lo
R ’ page table Ir}s{ﬁ:ing
trang, moi trang 4 KB) : BI:[ e e e izes
Present/absent =1 nghia la ]

trang hién & trong bé nhé va =0
la & b6 nh& phu.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Phan trang b6 nh¢ (paging)
I
% Cai dat bang trang
» Thanh ghi PTBR (Page Table Base Register): lwu dia
chi bat dau cta bang trang.
> Thanh ghi PTLR (Page Table Limit Register): lwu s6

phan t& trong bang trang.

dia echl
logic

PTER
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Phan trang b6 nh¢ (paging)

<% B6 nh& két hop (Translation Lookaside Buffers - TLBS)

dia chl
ph¥=igue

dia chi
logigue
S
:
TLE
4
£- £

f (d
trang khung ‘ i

¥

Hinh 4.12 Bdng trang v3 TLBs=

com/tailieudientucntt
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o Phan trang bo nh¢d (paging)
|

Vi du:
>M06t hé thdng may tinh 32 bit: kich thwde 1 khung trang 1a 4K.
Hai hé thong quan ly dworc tién trinh kich thwéce toi da 1a bao
nhiéu?
>May tinh 32 bit => dia chi do (p,d) c6 32 bit => sb bit cla p +
sO bit cla d = 32, ma 1 trang 4K=212 pytes => d c6 12 bit =>p
c6 20 bit => 1 bang trang c6 220 phan tt.
=> Hé thdng quan ly dwoc tién trinh c6 toi da 220 trang => kich
thwde tién trinh I&n nhat 1a 220 x 212 pyte = 232 pyte =4 GB.

Nhan xét: May tinh n bit quan ly dwoec tién trinh kich thwdc 1én
nhat |1a 2" byte.
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Phan trang b6 nh¢ (paging)
|
< T6 chrc bang phan trang
> Phan trang da cap.
» Bang trang bam.
» Bang trang nghich dao
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o Phan trang b6 nh¢ (paging)

I
% Phan trang

’I\ /
=]
da cap o~ :
/ - 100
500 \
~[ 10 || 500
: 708
outer-page Rean 929 200 :
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