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Noi dung

= TOng quan
= Nhu cau bo nhé cua tién trinh
= Cac van dé vé bo nhd
= Chuyén d6i dia chi
» Cac cong doan
= Cac mo hinh chuyén doi dia chi
= Vai tro Quan ly bé nhé cua HDH
= Cac yéu cau
= Cac mo6 hinh to chiic bé6 nhé
= M6 hinh Lién tuc
= MO hinh Khong lién tuc
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T(‘;ng quan

= Chuong trinh can dugc nap vao Bo nhd
chinh dé€ thi hanh
= CPU chi c6 thé truy xudt triyc ti€p Main Memory

= Chuong trinh khi dudc nap vado BNC sé dudc t6
chiic theo cau trac cua ti€én trinh tuong tng

» Ai cap phat BNC cho tién trinh ?

» Chuong trinh nguon st dung dia chi symbolic
= Tién trinh thyc thi truy cap dia chi thuc trong BNC
= Ai chuyén déi dia chi ?

HDH

BO phan Quan 1y Bo nhé

ookl XX | chién luge thyc hién
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Tong quan : Cac van dé vé Bo nhé

= Cap phat Bo nhd :
= Uniprogramming : Khong kho
» Multiprogramming :
« BNC gidi han, N tién trinh ?
=« Bao vé ? Chia sé ?
= Ti€n trinh thay doi kich thuéc ?
= Tién trinh 16n hon BNC ?
= Chuyén doi dia chi ti€n trinh
= Thoi di€m chuyén doi dia chi ?
= Cong thic chuyén doi ?
= Phu thuoc vao M6 hinh té chic BNC ?
= Can sy ho tr¢g cia phan cing ?

= Tién trinh thay d6i vi tri trong BNC ?
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iVi du

0x9000
0S

N ) - 0x7000
Moi truong da nhjém 9cc

— 0x4000

dacnos 0x3000

emacs 0x0000

= Néu nachos can thém khoéng gian ?

= Néu nachos c6 10i va thyc hién thao tac ghi vao
dia chi 0x7100?

= Khi nao gcc bi€t rang né thudng tra tai 0x40007?

= Néu emacs can nhiéu bo nhé hon dung lugng
vat ly hién co?
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* Cac buéc chuyén doi chuong trinh

|C program: test.c )
A

‘( Object:test.o |

(

|Executable: test.exe |

(|

Memory ‘
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source

Cac buéc huyén doi program
source program -> .exe

compiler or
assembler

other
object
modules

system
library

dynamically
loaded ¢
system

P i execution
dynamic binary . time (run
Iinking memory time)
image
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A.C

B.C

int x;
inty:
x=12;
y=5;
FQ.

FO

{
printf("Hi");

}

CuuDuongThanCong.com

Test.exe

0S
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iThuat ngu

= Dia chi logic — con goi la dia chi ao , 1a tat
ca cac dia chi do bo xu 1y tao ra

= Dia chi physic - la dia chi thuc té ma
trinh quan ly bé nhé nhin thay va thao tac

s Khong gian dia chi — la tap hgp tat ca cac
dia chi ao phat sinh bdi mot chuong trinh

s Khong gian vat 1y — la tap hgp tat ca cac
dia chi vat 1y tuong ting vGi cac dia chi ao
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Nhu cau bé nhé cia ti€n trinh

low address

.4 \ A ’
= Tién trinh gom co: ] system data segment (PCB)
= Ccode segment 8048314 <add>
= read from program file by exec 8048314 push %ebp code segment
. Usua”y read_only 8048315: mov %esp, 3ebp
b h d 8048317: mov Oxc(%ebp) , %eax
= Can be share 804831a: add 0x8(%ebp) , seax et .
502831a. S initialized variables
u data Segment . 804831e: ret
- initialized global variables (0 /NULL) [ soassic <min: uninitialized variables
= uninitialized global variables 804831f: push _ %ebp
8048320: mov %esp, %eb
= heap sp, %ebp
d namic memo 8048322: sub $0x18, %esp
Y v 8048325: and  SOxEEEFEE£0, %esp heap
e.g., allocated using malloc
grows against higher addresses | 2248328: mov  50x0, %eax
804832d: sub %eax, $esp
804832f: movl $0x0,0xfE£fffffc(%ebp)
u StaCk Segment . 8048336: movl $0x2,0x4 (%esp,1)
« variables in a function 804833 - movl  $0xd, (esp,1) &
= stored register states (e.g. calling functioniiP) call 8048314 <add> ?500
= grows against lower addresses 804834a: mov %eax, Oxf£EFEEffc(%ebp) o &
804834d: leave \)c’eb
= system data segment (PCB) [Gosaee e 8
= segment pointers SHeak: nop
« pid
= program and stack pointers

= Stack cho cac thread

possible stacks
for more threads

high address

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Logical and Physical Address Spaces

350K

OK

Process 1
base reg = S00K
length = 350K

Process 1°s
logical address
space

CuuDuongThanCong.com

- S850K
Process 2
base reg = 200K
length = 300K
- —-—— — — — — 300K
SO00K
. e A OK
200K Process 27s
logical address
space
oK

The computer’™s
rhysical address
space
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Truy xuit bd nhé

= Dia chi cua Instruction va data trong program
source code la symbolic:
= goto errjmp;
s X=A+B;
= Nhitng dia chi symbolic nay can dudgc lién két
(bound) véi cac dia chi thuc trong bo nhé vat ly
truéc khi thi hanh code
s Address binding: anh xa dia chi t0 khong gian
dia chi (KGDBC) nay vao KGDBC khac
= Thoi di€ém thuyc hién address binding ?
= compile time
= load time
= execution time.

12
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Théi diém két budc dia chi ?

Co6 thé thuc hién viéc két budc dia chi
tai 1 trong 3 thoi diém :

= Compile-time:
= Phat sinh dia chi tuyét doi
= Phai biét truée vi tri nap chuong trinh
- (Pi’hal bién dich lai chuong trinh khi vi tri nap thay
Oi

* Load-time:
= Khi bién dich chi phat sinh dia chi tuong doi
= Khi nap, biét vi tri bat dau sé tinh lai dia chi
tuyét doi
= Phdi tai nap khi vi tri bit ddu thay doi
= Execution-time:
= Khi bién dich,nap chi phat sinh dia chi tuong déi
= Tri hodan thoi diém ket budc dia chi tuyét doi dén
khi thi hanh
= Khi d6 ai tinh toan dia chi tuyét doi ?
CuuDuongThanCong.cPhén Cﬁ’ng : MMU https://fb.com/tailieudientucntt
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Chuyén déi dia chi

Translation box ‘
Physical ,
LoadISTore virtual legal addr? +—ReLIEEE Physical
\ address I||690|? memory
‘ CPU r

< H y

14
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CPU, MMU and Memory

The CPU sends virtual

CPU addresses to the MMU
package
CPU 1>
/ Memory \ Disk
ot management emory controller
unit

T T.

The MMU sends physical
addresses to the memory

15
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Yéu cau quan 1y boé nhé

s Tang hiéu suat su dung CPU

= Can hoé tr¢g Multiprogramming

= Luu tr@ cing lic nhiéu tién trinh trong BNC ?
= Cac yéu cau khi to chic luu trit ti€n
trinh:

1.  Relocation

2. Protection

5. Sharing

+. Logical Organization

5. Physical Organization

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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iTéi dinh vi (Relocation)

= Khong biét truéc chuong trinh sé dugc nap
vao BN & vi tri nao dé xt 1y.
= Mot ti€n trinh c6 th€ dudce di ddi trong bo
nhd sau khi da nap C
= Tién trinh tang truéng ?
= HDH sip x€p lai cac ti€n trinh d€ c6 thé si
dung BNC hiéu qua hon.

17
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iBﬁo vé (Protection)

= Khong cho phép tién trinh truy cap dén
cac vi tri nhé da cap cho tién trinh khac
(khi chua co phép).

= Khong thé thuc hién viéc kiém tra hop lé
tai thoi diém bién dich hay nap, vi
chuong trinh c6 thé dugc tai dinh vi.

s« Thuc hién kiém tra tai thdéi diém thi hanh
= Can su ho trg ctia phan cing.

CuuDuongThanCong.com https://fb.com/tailieudientucntt 1 8
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Chia sé (Sharing)

= Can cho phép nhiéu ti€n trinh tham
chiéu dén cung mot ving nhé ma khong
ton hai dén tinh an toan hé thong :

« Tiét kiém cho luu trit cho cac module dung
chung.

= Cho phép cac tién trinh coéng tac c6 kha nang
chia se dua liéu.

CuuDuongThanCong.com https://fb.com/tailieudientucntt 1 9
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To chirc logic (Logical Organization)

» Ngudi dung viét chuong trinh gom nhiéu
module, v6i cac yéu cau bao vé cho ting
module c6 thé khac nhau:
= instruction modules : execute-only.

» data modules : read-only hay read/write.
= moOt s6 module 1a private, s6 khac c6 thé la
public.

= OS can hoé trg cac co ché€ co6 thé phan
anh mo6 hinh logic cuia chuong trinh

20
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| To chiic vat 1y (Physical Organization)

= Cap phat vang nhd vat ly sao cho hiéu
qua

= Va dé dang chuyén doi chuong trinh qua
lai gita BNChinh va BNPhu

CuuDuongThanCong .com https://fb.com/tailieudientucntt
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icac mo hinh té chiic bé nhé

s Cap phat Lién tuc (Contigous Allocation)

= Linker — Loader
= Base & Bound

= Cap phat Khong lién tuc (Non Contigous
Allocation)

» Segmentation
= Paging

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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iCﬁ'p phat Lién tuc (Contigous Allocation)

= Nguyén tac :
= Chuong trinh dugc nap toan thé vao BNC dé
thi hanh
= Can mot vung nhd lién tuc, da 16n d€ chua
Chuong trinh
= Khong gian dia chi : lién tuc
= Khong gian vat Iy : ¢6 thé to chic
» Fixed partition
» Variable partition
= 2 mo6 hinh don gian
» Linker — Loader
= Base & Bound

23
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Operating System Operating System

ixed Partitioning . .
2M
4M

= Phan chia KGVL thanh i

cac partitions

= CO 2 cach phan chia
partitions :

= kich thudc bang nhau

= Kkich thudc khac nhau

= MOi ti€n trinh sé dudc
nap vao mot partition
dé€ thi hanh
= Chién lugc cap phat
partition ?

CuuDuongThanCong.com Equal-size partitionsuiicuoneny ~ UNequal-size partitions
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Chién luoc cap phat partitions cho ti€n trinh

Operating
System

= Kich thudc partition
bang nhau T —

= khong co6 gi phai suy LT —>
nghi ! I —»

= Kich thudc partition T —>
khong bang nhau :
= St dung nhiéu hang dgi
= Cap cho tién trinh
partition vGi kich
thuéc bé nhat (du 16n
dé chita tién trinh)
= Khuyét diém : phan
b6 cac tién trinh vao T
cac partition khong
déu, mot so ti€n trinh
CuuDEyl’Té:ing@‘(ji trong khi CO https://fb.com/tailieudientucntt

New
Processes
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Chién luoc cap phat partitions cho ti€n trinh

s Kich thd§ C partition Operating
khong bang nhau : i
= St dung 1 hang dgi
= Cap cho tién trinh
partition ty do voi
kich thuéc bé nhat
(@4 16n dé chira tién
trinh)
= Can dung mot CTDL
dé theo doi cac
partition tu do

New 17T

Processes

26
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Nhan xét Fixed Partitioning

s SU dung BN khéng hiéu qua
» internal fralg{mentation : kich thuGéc chuong trinh khong
dung bang kich thudc partition
s Mtc do da chuong cua hé thong (S6 ti€n trinh
dugc nap) bi giéi han bdi s6 partitions

P1 (2M)
3M
internal frag
8M

internal frag

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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*Dynamic Partitioning

= BNC khong dugc phan
chia trudc
s Cac partition co kich
thudGce tuy y, sé hinh
thanh trong qua trinh
nap cac tién trinh vao
hé thong
= Moi tién trinh sé dudgc
cap phat dung theo
kich thudc yéu cau
= khong con internal
fragmentation

CuuDuongThanCong.com

P1(2M)

_PrEem

https://fb.com/tailieudientucntt
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Dynamic Partitioning:
tinh hudng

2M

= Chon lya partition dé cdp phat cho tié€n trinh ?
= Dong thdi c6 nhiéu partition ti do du 16n dé chita ti€n trinh
= Dynamic Allocation problem
» Tién trinh vao sau khong lap day ché trong ti€n
trinh truéc d€ lai
» external fragmentation

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Vi du Dynamic Partitioning

Operating 5 Operating Operating Operating
System 128K System System System

M ! 1
Process 1 > 320K Process 1 ?— 320K Process 1 ?. 20K
> R06K Process 2 & 224K Process 2 224K

P- 576K
?-352[( Process 3 288K
) J 64K
(a) (b) (c) (d)

30
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Vi du Dynamic Partitioning

Operating
System

Process 1

Process 3

(e)

320K

224K

288K

64K

CuuDuongThanCong.com

Operating
System

Process 1

Process 4

Process 3

(f)

320K

128K
96K

288K

64K

Operating
System

Process 4

Process 3

(2)

320K

128K
96K

288K

64K

https://fb.com/tailieudientucntt

Operating
System

Process 2

Process 4

Process 3

(h)

224K

96K

128K
96K

288K

64K
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idi quyét van dé Dynamic Allocation

= Cac chién lugc thong dung dé chon partition:
= First-fit: chon partition ty do dau tién
« Best-fit: chon partition ty do nhé nhat du chia tién

trinh
« Worst-fit: chon partitio At du chira tién
trinh 2M First Fit

P

II
\

1.5M

|<:| Best Fit

32
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Memory Compaction (Garbage
ollection)

» Gidi quyé€t van dé External Fragmentation :

= DOn cac vuang bi phan mégh lai v6i nhau dé€ tao thanh
partition lién tuc du 16n dé st dung

= Chi phi thuyc hién cao

2M

P1

External
fragmentations

1.5M

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cac mo hinh chuyén doi dia chi

» Fixed/Dynamic partition 12 moé hinh to
chi’c nap tién trinh vao KGVL

= Can c6 mo hinh dé chuyén doi dia chi tu
KGDC vao KGVL

= Linker Loader
= Base & Bound

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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iMé hinh Linker-Loader

test.exe

0x4000

jump 0x200

0x0000

OS

test.exe
jump 0x5000

0x7000

0x3000
(base)

= Tai théi diém Link, gii lai cac dia chi logic
= Vi tri base cia ti€n trinh trong bd nhé xac
dinh ducgc vao thoi diém nap :

| dia chi physic = dia chi log_i|c + base

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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Nhan xét mo hinh Linker-Loader

= Khong can suw hd tr¢ phan cing dé
chuyén doi dia chi

= Loader thuc hién
= Bao Vé ?
= Khéng hé tro
= D6i chuyén sau khi nap ?
= Khéng ho tro tai dinh vi
= Phai nap lai !

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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iMé hinh Base & Bound

OS
Test.exe Bound
0x4000 —
Test.exe 0x7000
jump 0x2000 Jump 0x2000 Base
0x0000 ~|0x3000

= Tai théi diém Link, gi lai cac dia chi logic
= Vi tri base , bound dugc ghi nhan vao 2 thanh ghi:
= K&t budc dia chi vao théi diém thi hanh => tai

dinh vi duoc :
1a chi physic = dia chi Iogic + base register

= Bao vé : dia chi hop 1é C [base, bound]

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

37


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

Nhan xét mo hinh Base & Bound

=« K&t budc dia chi tai théi di€ém thi hanh => can
ho tr¢ cua phan cing

hysical
Iogicalladdr's Edgfs | |
|:| memory
cPU | +basereg ]
r H(:) tro
= Bao vé

= Tai dinh vi

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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* Khuyét diém cida cap phat lién tuc

= Khong c6 ving nhé lién tuc da 16n dé
nap tién trinh ?
= Bo tay ...
= SU dung BNC khong hiéu qua”!

=

CuuDuongThanCong.com https://fb.com/tailieudi entucntt: 3 9
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& Cac md hinh té chiic bdé nhé

= Cap phat Lién tuc (Contigous Allocation)

= Linker — Loader
= Base & Bound

s Cap phat Khong lién tuc (Non Contigous
Allocation)

» Segmentation
= Paging

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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iCéc mo hinh cap phat khéng lién tuc

s Cho phép nap ti€n trinh vao BNC & nhiéu
vung nhd khong lién tuc
= Khong gian dia chi : phan chia thanh
nhiéu partition
= Segmentation
= Paging
= Khong gian vat 1y : c6 thé to chiic
» Fixed partition : Paging
» Variable partition : Segmentation

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

= Lap trinh vién : chuong trinh la mot tap cac
segments
= Mot segment la mot don vi chuong trinh gom cac doi
tugng co6 cung nhom ngua nghia
= Vi du : main program, procedure, function, local

variables, global variables,common block,stack, symbol
table, arrays...

= Cac segment co thé co kich thuéc khac nhau

= M6 hinh Segmentation :

= KGDC : phan chia thanh cac segment
=« KGVL : t6 chitc thanh dynamic partitions
= Nap tién trinh :

= MoOi segment can dugc nap vao mot partition lién

tuc, ty do, du 16n cho segment
partition nao ? ...Dynamic Allocation !
woGaesegment cia cang 1 chuong trinhieé-thé duge 42
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* Mo hinh Segmentation |

int m;

main ()
{

F1(m);
}
F1(int x)
{ x=9;
}

KGVL

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Chuyen doil dia cini trong mo hinn
iSegmentation

Logical Addr

| mem
3 | 1 0x1000
Setg#ma Seg table < 1128

se
| base limit | J
| |

1
2

3 0x1000 512

CuuDuongThanCong.com https://fb.com/tailieudientucntt 44


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

Logical-to-rhysical Address ilranslation
in segmentation

16-bit logical address

« >
4-bit segment # 12-bit offset
< L »
(05 IS L) EX DR I ENSH| I XSS XSS N SN A D D
\.__——\‘/-—-—_JL_ — -y
Length Base
0 [001011101110/0000010000000000]| h 4
% 1 [011110011110{0010000000100000 » +
Process segment table
v
-~ " —
0/0/)1/0/0/0/1/1/0/0/0]1/10/0/0]0
4 >

16-bit physical address

CuuDuongThanCong.com https://fb.com/tailieudientucntt 4 5
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Nhan xét MO hinh Segmentation

s Cap phat khong lién tuc => tan dung bo nhd
hiéu qua

= Hb trg tai dinh vi
= Tung Segment

= HO trg Bao vé va Chia sé dugc d muc module
= Y nghia ciia “mdc module” ?

® Chuyén doi dia chi phic tap
© ba c6 MMU...

® Su dung dynamic partition : chiu dung
® Dynamic Allocation : chon ving nhé dé cap cho mot

segment
© First fit, Best fit, Worst fit

©® External Fragmentation :
® Memory Compaction : chi phi cao

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Sharing of
Segments
Text Edito

CuuDuongThanCong.com

editor

segment 0

data 1

segment 1

logical address space
process P,

editor

segment 0

data 2

segment 1

logical address space
process P,

430
limit base
0| 25286 | 4 2 )
1| 4425 | 68348 editor
segment table
process P,
£8348
data 1
72773
90003
data 2
98553
limit base

0| 25286 | 43062
1| 8850 | 90003

segment table
process P,

https://fb.com/tailieudientucntt
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Paging

= H6 tr¢ HDH khac phuc bai toan cap phat bé6 nhé
dong, va loai bo external fragmentation
= M6 hinh Paging :
= KGDC : phan chia chudng trinh thanh cac page co kich
thudc bang nhau

= Khong quan tam dén nga nghia clia cac doi tugng nam
trong page

= KGVL : t0 chitc thanh cac fixed partitions c6 kich thuéc
bang nhau goi la frame
= page size = frame size
= Nap tién trinh :
= Moi page can dugc nap vao mot frame ty do
= Cac pages cuia cung 1 chuong trinh c6 thé dudgc nap
vao nhiing frames khong ké can nhau.

= Tién trinh kich thuéc N pages -> can N frame ty do
CuuDL@éaan&@rp https://fb.com/tailieudientucntt 48
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* MO hinh Paging
\ -
int m; int m; ! )

main () main () ! \
{ F1(int x) : |
F1(m); I ll
} => stack I :
F1(int x) || I
{ x=9 heap ‘\ ,'
} \ !
' /
KGDC N /

\ -
[ Quan l}‘; dia chi i KGVL

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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To chiic Paging

= Dia chi logic : <page-number, offset>
= Dia chi physic : <frame-number, offset>
= Chuyén doi dia chi: <p,d> = <f,d>
= Chuyén doi dia chi vao théi di€ém thi hanh
= MMU thi hanh
= St dung Page Table dé luu thong tin cap phat BNC, lam co
sé thuc hién anh xa dia chi
=« Moi tién trinh c6 moét Page Table
= Page Table

= SO phan t ciia Page Table = S0 Page trong KGBC clia
chuong trinh
= Moi phan ti cia bang Page Table mo6 ta cho 1 page, va co
cau truc :
» frame: s6 hiéu frame trong BNC chua page
= Luu trd Page Table ?
= Cache : khong du
S BNEPage-table base register (PTBR)~Pagé=table length

N —
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Chuyen doil dia cini trong mo hinn
ﬁ Paging

Logical

addr

CPU

Physical
addr

1P

d

CuuDuongThanCong.com

Page table

f

A\
d |

KGVL

https://fb.com/tailieudientucntt
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Logical-to-rhysical Address ilranslation
in Paging

16-bit logical add
< it logical address >

6-bit page # 10-bit offset
< >4

»
I (K R0 X D R L S A LA R L LS S LD
k__——\/————_L ___T,._ -
0/000101
»1[000110
2|011001
Process
page table li il
e ~ e =
N L L RIS RIS XX WS (LD A L A B D
< >

16-bit physical address

52
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iNhan xét Mo hinh Paging

s Loai bo
= Dynamic Allocation
» External Fragmentation

s “Trong suot” véi LTV
s Ho tr¢g Bao vé va Chia sé ¢ muc page
® Internal Fragmentation

®Luu trit Page Table trong bo nhd
®Toén cho
®Tang thdi gian chuyén doi dia chi

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Luu tri@ Page Table

ia su hé thong st dung m bit dia chi
s Size of KGDC = 2m
= Kich thudc page

= Trén nguyén tac tuy y, thuc té€ chon pagesize = 2»
« Tai sao ?

s SO trang trong KGDC: #pages = 2™ / 2n = 2m™n
= Vi du : 32-bits dia chi, pagesize = 4K
» KGDC = 232 -> #pages= 232-212 = 220 = 1.000.000 pages

!
lp | d |

= #pages = #entry trong PT
= Dia chi logic : (m-n)
= Page Table n

® Moi tién trinh luu 1 Page Table

® S6 lugng phan t qua 16n -> Luu BNC

® M@i, truy.xuat dia chi sé ton 2 lan truy.xuat BNC 54
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Luu tru rage 1able : 11et kKiem Knong
gian

= Su dung bang trang da cap
= Chia bang trang thanh cac phan nhd, ban
than bang trang cing sé dugc phan trang
= Chi luu thudng truc bang trang cap 1, sau
dé khi can sé nap bang trang cap nhé hon
thich hdp...
= CoO thé loai bé nhitng bang trang chua
thong tin vé mién dia chi khong st dung
s SU dung Bang trang nghich dao

= Mo ta KGVL thay vi mé ta KGDC -> 1 IPT cho toan
bo hé thong

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bing trang da cap [ p

Kl

Bang trang tuyén tinh
= SU dung page-

number lam chi muc

> P

dén Page Table

= Phai luu tat ca cac

phan t mé ta tat

ca cac trang trong

KGDC

= Nhing page khong su
dung : lang phi

= Nap toan b PT vao
BNC : ton choé

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

16

56



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

Bang trang da
cap

Page Table cap

Page Table cap

CuuDuongThanCong.com

§
8
50
e
Page Table cap %}’

12

Page Table cap %g

https://fb.com/tailieudientucn
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M6 hinh bang trang 2 cap

/\

/

outer-page
table

CuuDuongThanCong.com

/1'

1 ]
* 100
500 N
i 5
. 708
929 \ 900
900 P
page of 929
page table
page table

https://fb.com/tailieudientucntt
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‘-| Vi du mé hinh bang trang 2 cap

sMoOt may tinh st dung dia chi 32bit vé6i
kich thudc trang 4Kb.
sDia chi logic dugc chia thanh 2 phan:

S50 hiéu trang : 20 bits.

«Offset tinh t dau moi trang :12 bits.
=Vi bang trang lai dugc phan trang nén so6
hiéu trang lai dugc chia lam 2 phan:

«S0 hiéu trang cap 1.

S0 hiéu trang cap 2.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Vi du mo6 hinh bang trang 2 cap

=Vi thé, dia chi logic sé c6 dang nhu sau:
page number | page offset

P P2 d
10 10 12

logical address
Py | Py | d

.{

>

table

outer-page d {

page of
page table

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bang trang da

0 Op
cap / )
1 | 2 | 100 | , 2
3 Page Table cap 2
4
5
! 6
0 2
Page Table ca
—1 g P 82
2 0]
3 1 10
5 11
Page Tabl 1 <
age lable ca 3 Page Table cdp 2
0] 14
1 15
2 Page Table cap 26
CuuDuongThanCong.com 3 https://fb.com/taili euﬁmﬂ-JLI
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bang trang ngnicin dao (Invertead rage
Table)

Su dung duy nhat mot bang trang nghich ddo
cho tat ca cac tién trinh

Moi phan tit trong bdng trang nghich ddo moé ta
mot frame, c6 cau trac

= <page> : sO hiéu page ma frame dang chia dung

= <idp> :id cua tién trinh dang dudc s hiu trang
Moi dia chi 4o khi d6 1a mét bo ba <idp, p, d >
Khi m6t tham khao dén bo nhé dugc phat sinh,
mot phan dia chi 4o la <idp, p > dugc dua dén
cho trinh quan ly b nhé dé tim phan t tuong
Ung trong bang trang nghich dao, néu tim thay,
dia chi vat Iy <i,d> sé dugc phat sinh

62
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Kién tric bang trang nghich dao

logical .
address v physical
address
pid [ p d i d

/ A

search l

M

j=4
o}
©

page table
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Luu trit Page table : Ti€t kiém théi gian

s Moi truy cap BNC can truy xuat BNC 2 lan

= Tra citu Page Table dé€ chuyén doi dia chi
= Tra cuu ban than data
= Lam gi d€ cai thién :
» Tim cach luu PT trong cache
= Cho phép tim ki€ém nhanh

« PT 16n, cache nho : lam sao luu du ?
= Luu 1 phan PT...
« Phan nao ?
Cac s6 hiéu trang mdéi truy cap gan day nhat...

64
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iTranslation Lookaside Buffer (TLB)

s Viung nhé Cache trong CPU dugc st dung
dé luu tam théi mot phan cua PT dudc goi
la Translation Lookaside Buffer (TLB)

= Cho phép tim ki€m téc do cao
» Kich thudc gidgi han (thuong khong qua 64
phan tw)

s M6i entry trong TLB chita mot s6 hiéu
page va frame tuong ing dang chua page

= Khi chuyén doi dia chi, truy xudt TLB
truéc, néu khong tim thay s6 hiéu page
cén thiét moai truy xuat vao PT dé lay

65

uuuuuuuuuuuuuu https://fb.com/tailieudientucntt


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

Translation Lookaside Buffer

CPU module Execution unit
{IPnn) and reqgisters

Transkation
lookaside

Primary

cache

Secondary
cache

Systemn bus

MIPS R4X00;
RS000, R8000 or R10000

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Chuyén doi dia chi véi Paging

virtual address {
I

Dcpu—»ﬂp|d f

physical address\ (4 {
|:| f|d~

4 2

‘ £ i Memory

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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S dung TBL

Main Memory

NS

Offset ’
‘_

Virtual Address
Page # | Offset
Translation
Lookaside Buffer
¥
——
—: TLB hit
—»
—»
——»
Page Table
Absent
\ 4 4
Frame # Offset
Real Address
Page fault

Load
page

Secondary
Memory

NS D

CuuDuongThanCong.com
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bao ve va chia se trong segmentation
va Paging

s Bao vé
= Segmentation : moi phan t trong ST dudgc
gan thém cac bit bao vé
= Mbi segment co6 thé dudc bdo vé tuy theo ngit nghia
cua cac doi tugng bén trong segment
= Paging : mo6i phan t trong PT dugc gan thém
cac bit bao vé
= Moi page khong nhan thiic duge nglt nghia ciia cac
doi tugng bén trong page, nén bdo vé chi ap dung
cho toan bd trang, khong phan biét.
» Chia sé: Cho nhiéu phan tu trong KGBC
cung tré dén 1 vi tri trong KGVL
= Segmentation : chia sé mic module chuong
trinh

« PAging™ chia sé cac trang

https://fb.com/tailieudientucntt
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Sharing Pages: A Text Editor

ed 1

ed 2

ed 3

data 1

N
4
6N
1

page table
for P,

Logical address space

of process P,

ed 1

ed 2

ed 3

data 3

B
P
6
2

page table
for P,

Logical address space

of process P;

CuuDuongThanCong.com

0
1| data1
data 3
ed 1
ed?2 £
] \\i
~L 3 -
- page table 6| ed3
for P,
data 2
|— 7| data2
cogical address space
of process P, 8
9
10

https://fb.com/tailieudientucntt

70


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

Sharing Pages: A Text Editor

ed 1 3 0
4~
ed2 69 1| data1
ed 3 + 1
GG nage table .
for P,
data 1 - ed1
/)
Logical address space v ed 2
of process P, P
5
page table 6 ed 3
for P,
data 2
[ 3] L " 7| data2
ed 1
TI cogical address space
of process P, 8
ed 2 6 P 2
ed 3 + 2 9
data 3 page table
for P, 10
data 3

Logical address space [ @31 % F- -1 =3 Page 2 = Chia sé ca code

of process P;
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panhn gia cac mo nini cnuyen doil dia
chi

= Gia su co:
= {m : thdi gian truy xudt BNC
= {c : thoi gian truy xuat cache
= hit-ration : ti 1é tim thay moét s6 hiéu trang p trong TLB
= Cong thiuc tinh thdi gian truy cap thuc té
(Time Effective Acess) dén mot doi tugng
trong BNC
= bao gom thdi gian chuyén déi dia chi va thdoi
gian truy xuat da liéu
» TEA = (time biding add + time acces memory)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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s Linker-Loader

n TEA = tm
(data)
s Base + Bound
s TEA = (tc + to) + tm
(Base & Bound) (data)
= Segmentation
s TEA = te + tm
(ST trong cache) (data)
= Paging
=« Khong st dung TLB :

(PT trong mem) (data)
= C6 su dung TLB :
s« TEA = hit-ratio (tc + tm ) + (1- hit-ratio)(
te + tm + tm)

CuuDuongThanCong.com htt;i;ﬁzﬁif eudientucn
(data)
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Gia su:

1. C6 16i xay ra thi t6n 8ms dé thay trang

2. Néu trang thay d6i ndi dung thi tdn 20ms
Gia s 70% trang c6 thay ndi dung

Truy cap bd nhd tédn 100ns

Hoi ti 1& 16i trang bao nhiéu dé dam bao EMAT
khong vuot qua 200ns

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

= EAT = (1 - p) x memory access + p (page fault
overhead
+ [swap page out |
+ swap page in
+ restart overhead)
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