- QUAN LY BO NHO

0 Céc van dé phat sinh khi quan Iy by nhé

0 Cdc md hinh cap phdt bd nhé
2 BO nhd ao



CAC VAN DE PHAT SINH KHI QUAN
LY BO NHO

Chuyén doi dia chi twong doi trong chuong trinh
thanh dia chi thwe trong bO nhd chinh.
Quan Iy bd nh& da cap phat va chwa cp phdat.
Cdc k{ thudt cdp phdt bd nhd sao cho:
Ngédn chan cdc tién trinh xdm pham dén ving nh& da
duwgc cdp phdt cho tién trinh khdc.
Cho phép nhiéu tién trinh c6 thé dung chung mot phan
bO nhd cua nhau.

M& réng bd nhd dé co thé Iuu trit dwge nhiéu tién trinh
ddng thoi.



Chuyén ddi dia chi twong doi sang

tuyét doi
—

- Thoi diém bién dich (compile time)
o Thoi diém nap (load time)
o Tho'i diém xt¥ ly (execution time)



Khéng gian dia chi do va khdng gian
dia chi vat ly

Dja chi do (dia chi logic): & dia chi do CPU tao ra.

Dia chi vét ly (dia chi physic): & dia chi thuc trong b0 nh& chinh.

Khéng gian dja chi do cta tién trinh: 1& tap hop tat ca cdc dia chi do cla mot
tién trinh.

Khéng gian dia chi vét ly cta tién trinh: |& tdp ho'p tat ca cdc dia chi vat Iy
twong Wng v&i céc dia chi ao.

CPU giti cac dia chi a0 dén
MMU
CPU
package
CPU 1 B4 did
Don vi quan Iy "y 0 cieu
/ nhé - f\fMU Y B nhé khién dia
L

T T.

MMU giti cac dia chi vat 1y dén
b6 nhé



Quan ly bd nh& da cdp phat va chua
cap phat

Cac phwong phéap quan ly viéc cap phat bd nhé

St dung ddy bit : bit tht i bang 1 I& khdi thir i d& cap phat,
bang O la chua cdp phat.

St dung danh sdch lién két: moi ndt cUa danh sach lién két
luu thdng tin mOt ving nh& chia tién trinh (P) hay ving nh&
trong gilta hai tién trinh (H).

Cac thudt toan chon mot doan trdng:
First-fit: chon doan trong dau tién du Ion.

Best-fit: chon doan tréng nho nhat nhwng dd I&n dé thda
man nhu cau.

Worst-fit : chon doan trong |&n nhat.



Quan |y viéc cip phat bd nhd bang
day bit hodc danh sdch lién két
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Quan |y viéc cap phat bd nhd

Trwée khi X két thac
(a) A X B
b | A | x W

© V7

(d)

X

B

%

X

7

tro thanh

tro’ thanh

tro thanh

tro thanh

Sau khi X két thuac

W/EE

rn V77774

I

Cdc trwdng hop cb thé xay ra trude va sau khi tién trinh X két thic



CAC MO HINH CAP PHAT BO NHO

Cap phdt lién tuc: tién trinh dwgc nap véio mot ving
nhO lién tuc.

Linker-Loader

Base & Limit
Cap phdt khéng lién tuc: tién trinh dwgc nap vdo
mOt ving nhd khéng lién tuc

M6 hinh phdan doan

M6 hinh phan trang

M& hinh phén doan két hop phén trang



MS hinh Linker Loader

dia chi tuyét d6i = dia chi bat dau nap tién trinh + dia chi twong doi.

PEXE
033000
TUMP JUMP
X000 05000
0300000
HDH
Ednha vatly

O Khéng thé di chuyén tién trinh trong b6 nhd&
O Khdng thé bao v& mot tién trinh bi mot tién trinh khdc truy xuat bd nhé clia

ti€n trinh mot céch trdi phép

026000
(bound)

0X3000
(basz)



Mo hinh Base & Limit

Thanh ghi nén (base register): gitt dia chi bat ddu clia
vung nh& cap phdat cho tién trinh

Thanh ghi gidi han (limit register): gilt kich thuoc cla
ti€n trinh.

Pia chi
Cic thanh
ghi khi
O«FFFFFFFF chwong trinh

Céc thanh ghi 2 dang chay

Kkhi chwong
trinh 1 dang  [py jigy nguwwi ding 2
chay

~¢— Giéi han 2

Chwong trinh ngwoi
ding va dir liéu
-«—— Cosé2

Gidi han Gidi hgn 2
Chiwrong trinh ngwoi . Dir liéu ngwéi ding 1
diing va dit liéu Coso2 ~u
«— Gidihan 1
. Gioihan 1 chwong trinh ngwi ding *
Co s& S Cosé 1 | - Coso 1

Hé diéu hanh Hé diéu hanh

(=) (&)



Co ché MMU trong md hinh Base &

Limit

“ Bija chi do

Pia chi cd 16i

0 Co thé di chuyén cdc chuong trinh trong b6 nhd.

o Cé thé ¢ hién tuong phdn manh ngoai vi (external
fragmentation )



Mé hinh Base & Limit — Khi kich thuwdc clia tién trinh
téng trudng trong qua trinh xr ly
_
-1 DO'i cho tién trinh.
- Cdp phdt dw ving nho’ cho tién trinh
- Swapping

~ . - T B-Stack
‘khong gian co thé m¢¢  [----- 31 A _ .
______ t______ Jrong Y }kPnngglan c6 thé mé
. B-Data rong
B - Thure sw sir dung
B-Program
7z 7
7 Gz
A-Stack
* Room for growth  p-—--—-- =] . . i - .
t ‘ }I;hnng gian co the mo
A-Data rong
A = Actually in use
A-Frogram
Hé diéu hanh Hé diéu hanh

(a) (b}



MOS hinh phdn doan (Segmentation)

\

AN

subroutine

phan doan 0

Sgrt

~..phan doan 1

-

stack

phan doan 3

svymbol
table

phan doan 4

chwong trinh
chinh

phian doan 2

Khong gian dia chi logic

LLUMN=2DO

limit base
1000 1400
400 | 8300
400 | 4300
1100 | 3200
1000 | 4700

Bing phan doan

1400

2400

3200

4300
4700

5700
G300

G700

phin doan 0

phin doan 3

phin doan 2

phin doan 4

phan doan 1

B0 nhé vat Iy



Co ché MMU trong ky thudt phan doan

Dia chi vat ly =base + d

{

limit | base

Bang phin doan

CPU —b-|s|d

yes

no

Loi dia chi Bo nhé vat Iy



Cai dat bang phén doan
=

- STBR (Segment Table Base Register) dé Iuwu dia chi
bat dau clla bang phan doan.

o STLR (Segment Table Limit Register) Ity s6 phén
doan.

Bia chi logic

ETHSY - 2 : f'
lﬂ-.’-nﬁ

e
ching

]
limit | base ‘_*"E

Bja chi vt ly




Chia sé phén doan
-

hing gian dja chi P1

limit | base

segment ()

segment 1

segment ()

43062

0 |35286(4306
1 4425 |68348

editor

6d348

Ba hin d P
Ll data 1

Khang gian dja chi P2 LA

limit | base

0 [25286{43062

1 |8850]s0003] 035 |
segment 1 Bing phin doan P2 Khing gian vit ly

MMU gdn hai phan t trong hai bang phdn doan clia hai tién trinh cing gid tri



Bao vé phén doan

Attribute: R (chi doc), X (thuc thi), W (ghi),...

Limat Base Attnbute

Nhan xét vé ky thudt phan doan:

3 Hién twong phén manh ngoai vi van xay ra.

[ Uu diém: ma chuong trinh va di liéu dugc téch
riéng -> dé dang bao vé mé& chuong trinh va dé
ddang dung chung dit li€éu hoac hdm




MOS hinh phan trang (Paging)

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

}Trang a0

Khong
gian dia
chi vat Iy

28K-32K

24 K-28K

20K-24K

1BK-20K

12K-1BK

siK-12K

4K-8K

}\u K-dK

Khung trang

Page 3

Page 2

Pagel

Page(

Ehong
mandia
chiao

|

Pagel | T168

(=

6144

Page( | 3120

o= B Ll
) =] S

4096

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

o b s L

B6 nhd vat ly: khung trang (page frame).
Khéng gian dia chi do: trang (page).



CAu tric dia chi ao

Kich thwdc cla trang la Iy thita cla 2" (9<=n<=
13)
Kich thwdc cla khéng gian dia chi ao la 2™ (CPU
dung dia chi do m bit)
m-n bit cao cla dia chi do s& biéu dién s hiéu trang, va
n bit thap biéu dién dia chi twong d6i trong trang

dia chi 3o dang (p.d) co m bt

pla =6 liéu trang va cluém m-n bit cao dla dia chi twomg dé1 trong trang va cluém n bit thap




Co ché MMU trong mé hinh phan trang

Dia chi vat Iy = vi tri bat dau cla khung trang f + d

Pha chiao Eha chivatly

! Bo
CPU . d fld| — i
£ nho

vit 1§
: f

Gia st tién trinh truy xuat dia chi do (p,d) = (3,500)
> dia chi vat Iy la 2048+500 = 2548.




Co ché chuyén doi dia chi cla MMU

Cdch tinh dia chi vat ly cia MMU:
chép d vdo n bit thdp cla dia chi vat ly.

chép f vaio (m-n) bit cao cla dia chi vat ly

Vi du: M6t hé thong cé dia chi do 16
bit dang (p,d) v&i p cé 4 bit, d c6 12
bit (hé thdng c¢6 16 trang, mbi trang
4 KB) . Bit Present/absent =1 nghia
l& trang hién & trong b0 nhé va =0
& @ b6 nhd phu.

[111]o]ofofofofofofofofof1fofo]

i A

15 000 0

14 000 0

13 000 0

12 000 0

11 111 1

10 000 0

° 101 ! 12-bit offset
Page 8 000 0 copiédodifgctly
table 7 000 o from input

6 000 0 to output

5 011 1

4 100 1

3 000 1

2 110 |1 || 110 |

! 001 ! Present/

0 Qne 1 /absent bit

Virtual page = 2 is used
as an index into the

page table

A

[o]of1]ofoJofofo]ofofo]o]of1[o]0]

A

Outgoing
physical
address
(24580)

Incoming
virtual
address
(8196)



Cai dat bang trang

Thanh ghi PTBR (Page Table Base Register): Iwu dia chi bat dau clia
bang trang.

Thanh ghi PTLR (Page Table Limit Register): Iuu s6 phan t& trong bang
frang.

dia chl
logic
ﬁﬂﬁ'”—.—-‘" p |d
|
v dia chl
£ phw=ic

f d




BO nh& két hop (Translation Lookaside Buffers - TLBs)

dia chi dia chi
logigue phy=igue
| ¥ B6 nho

M N®

p|d f [d - T
trang khung ‘ 1 "-"-EIT h.r

TLE

4
Y
BN e

Hinh 4.12 Bang trang vdi TLEs




MOS hinh phdn trang — Vi du

MOt hé thdng mady tinh 32 bit:
kich thudc 1 khung trang la 4K.
HOi hé thGng quan ly dwgrc tién trinh kich thuwdc t6i da & bao nhiéu?

May tinh 32 bit => dia chi ao (p,d) c6 32 bit => s0 bit cla p + sO
bit cla d = 32, ma 1 trang 4K=2]2 bytes => d c6 12 bit =>p ¢6
20 bit => 1 bang trang c6 22° phan tu.

=> Hé thGng quan ly dugc tién trinh c6 t6i da 220 trang => kich
thudc tién trinh I&n nhat 1a 220 x 212 byte = 232 byte =4 GB.

Nhan xét: My tinh n bit quan ly duwoc ti€n trinh kich thwéc Ié'n
nhat la 2" byte.



TO chilrc bang trang

Phén trang da cap.
Bang trang b&m.
Bang trang nghich dao

DEé gidi quyét bai todn t6n bd nh& khi tién trinh cdn bang trang 16n



Phén trang da cdp
-

=]
| 1 "
- 100 -
500 [~
100 500
708 -_-—.\b -
. 708
outer-page i 929 900 ps
table - T~
900 "] -
page of o929

page table

[ XN

page table

memory

Bang trang cap 1 Céc bang trang cap 2



Phén trang da cdp

page number

page offset

Py

P2

d

10

10

12

pl chi muc cla bang trang cdp mét. p2 chi muc cha bang trang cap 2

logical address

P

P,

d

.

P

Bang trang cap 1

1

Bang trang cip 2




Bdng trang bdam

Khi khéng gian dia chi do > 32 bit)

0 MOt mdy tinh 64 bit, c6 RAM 256MB, kich thudc 1
khung trang la 4KB.

O Bang trang théng thudng phai cé 2°2 muc, néu dung
bang trang b&m cé thé st dung bang cé s6 muc bang

Bang trang thong
thwong véi mot entry
c6 2752 trang

2.1
25|2L

o

|
o

B0 nho vat Iy 256MB
c6 2716 4KB khung
frang

15 4 | |
291’4_' -1

0 T 0

Pwgc chi muc
bang trang do

s6 khung trang vat ly la 216 (<<252) v&i ham bdm la
hasfunc(p)=p mod 2'¢

Bing bam
16 4 |
216 -1

- F oo

=

—] I ]
Puwoc chi muc bing / \

phwong phip bam N
trén trang ao trang ao khung trang




Co ché chuyén d6i dia chi khi s& dung
bang trang bdm

logical address

p

——>Iq|8|’T|jIp|r|

L

physical
address

d

>

hash table

physical
memory




Bang trang nghich dao
—

o Bang trang duy nhat dé quan |y bd nhd clia tat cd cdc tién trinh.
o MOi phan tIr clla bang trang nghich dao l& cip (pid, p)

o pid I&d md s6 cla tién trinh

o p la so hiéu trang.
o MOi dia chi ao I& mot bd ba (pid, p, d).

logical .
address [ ¢ physical
oid | b | pr | | i | p address
v | S
search l } |

pid [ p

page table




Bao vé trang

Caching
disabled Modified Present/absent

— /

7

Page frame number

\ N

A\ \

Referenced Protection

o]
1
2 page O
00000 frame number valid —invalid bit
page O \ / 3| page 1
o] 2 \%
page 1 1 3 v 4 page 2
page 2 21 4 \"% 5
3| 7 \%
page 3 4| 8 A" 6
5| 9 v
page 4 el o i 7| page 3
7| O i
10,468 page 5 8 page 4
12,287 page table
9 page 5
page n




Chia xé b0 nh&

Cdc tién trinh ding chung mot sO khung trang

ghi cung s6 hiéu khung trang vao bang trang clia moi
ti€n trinh

B | code3
3 | datal 310 3 | data2 (4 5
! | code3 L 2 | code3 26 4 | data?
1 | code2 1|3 1 | code2 1] 3 3 | code2
0 | codel 012 0 | codel 02 2 | codel
Pl Bangtrang F2 Bangtrang 1
P1 P2 0 | datal
Bd nho
Viatly

Hinh 4.30: hai tién trinh P1_P2 dung chung ba trang 0.1,2



M& hinh phén trang — Nhan xét

Loai bo dugc hién twgng phén manh ngoai vi.
Van ¢6 hién tuong phén manh ndi vi.

Két hop ca hai ki thudt phan trang va phén doan:

phdn trang cdc phan doan.



Mé hinh phdn doan két hop phdn trang

(Paged segmentation)
S

o MOt tién trinh gdm nhiéu phan doan.

o MOi phan doan dugc chia thanh nhiéu trang, Iwu trit vao céc
khung trang cé thé khéng lién tuc.

Chuions ink T .

chinh

_huicin g
frinh con

Khiing gian vt Iy




Co ché MMU trong md hinh phén doan két
ho'p phdn trang

logical address

|

segment
length

page—table
base

STBR

segment table

yes

_._@_.

no
trap

h 4

f b f | d

physical

address

page table for

segment s

memory

Address within
the segment

»,

Segment number

Page
number

Offset within
the page

18

6

10




BO NHO AO

Ding bd nh& phu lwu trit tién trinh, cdc phan clia
tién trinh duwoc chuyén vdo-ra gitta b0 nh& chinh va
b6 nhd phu.

Phén trang theo yéu cau (Demand paging).

Phén doan theo yéu cdu (Demand segmentation)



Phén trang theo yéu cdu (Demand paging)

(o]
1
o] A 2
valid—invalid
1 B frame\ bit 3 .
2 C (8] 4 v 4 A I:l I:l
3 D 1 i 5
2 6 |v 6 @ |:|
4 E 3 i
| - 1 ’ o]
5| 9 |v 8
7 H 7 i 10
logical page table |:| |:|
memory 1
12
13
14
15
physical memory

Trudng chira bit "kiém tra*:
* 1 (valid) la trang dang & trong b nhd chinh
* O (invalid) l& trang dang dugc Iuu trén bd nhd phu hodc trang khéng thudc ti€n trinh



Chuyén dia chi do (p,d) thanh dia chi

vat |y

)

xdc dinb w1t lv'y trang trén d1a

nap i

R

ol

truy xud't
o

T .

tdl kich boat
tign trinh

Bd nho 6o

Bang trang

1&i trang

@ @

chuwvén trang
nan ohdn ra dia

e

—-f

()

cipnhat
bing trang

kbung trang tedng

e

-}

Bo nho vat ly

mang trang cin

truy xudt vio
bd nbd



Thay thé trang

Bit "cap nhat" (dirty bit):
1: n6i dung trang cé bj stra doi.
0: nbi dung trang khéng bi thay doi.

s0 hidu khung trang chira trang | bit nhan dién trang co trong bo | bit nhan dign trang co
hoic dia chi trén dia cua trang | nhe (bit valid-invahd) thay doi (bit dirty)




Thoi gian thuc hién mOt yéu cau truy
xuat bd nhd

P: xdc suat xay ra 16i trang (0 < p < 1).

Memory access (ma): thoi gian mot [an truy xuat bd nhd.

Effective Access Time (EAT): thoi gian thuc hién mdt yéu cau truy xuat bd nhd.

Page fault overhead (pfo) :thdi gian x& Iy mot 16i trang.

Swap page in (spi): thdi gian chuyén trang tir dia vao bd nhd.

Swap page out (spo): thdi gian chuyén trang ra dia (swap page out cé thé bang 0).
Restart overhead (ro): thdi gian tdi khdi dbng lai viéc truy xudt bd nhd.

EAT = (1 — p) x ma+ p (pfo+ [spo]+ spi+ ro)

Vi du: Thoi gian m6t 1an truy xudt bd nhd 1& 1 micro second vé gid sir 40% trang
dugc chon da thay dbi nbi dung va thoi gian hodn chuyén trang ra/véo la 10 mili
second . Tinh ETA.

EAT = (1 — p) + p (pfo+10000%0.4+10000+ro) micro second



Cdc thuat todn chon trang nan nhan

Trang «nan nhé&n»: trang ma sau khi thay thé s& gdy ra it 10i trang
nhat.

Thudt toan FIFO (First In First Out)
Thuédt todn t6i wu (Optimal Page Replacement Algorithm)
Thudt toan LRU ( Least-recently-used)
Céc thuat toan xap xi LRU
Thudt toan vo'i cac bit history
Thuét toan co’ hoi thit hai

Thudt toan co’ hdi thi hai ndng cao (Not Recently Used Page Replacement
Algorithm: NRU)

Céc thuit toan thong ké
Thuat todn LFU (least frequently used)
Thuat todn MFU (most frequently used)



Thuat todn FIFO (First In First Out)

Trang @ trong bd nhd 1au nhat s& dugc chon lam trang nan nhén

Ki hiéu *1a 6 16i rang va c6 15 16i rang



Nghich |y Belady

Xét 1ién trinh truy xuat chudi trang theo thit ty sau: 1,2,3,4,1,2,5,1,2,3,4,5

Néu st dung 4 khung trang, s& cé 10 16i trang

NEu st dung 3 khung trang, s& c6 9 16i trang
1 234125123435 1 234125123475
Y BY EY EY EY B B2 B Bl B Lifafefefefsysfs]s]4]4
2lzz 1z 2 2 )]s
I A R B R B PR K EX E
sl3l3]3]3]3]z2]2]2]2]
3332222 ]2]4]4
4lalala]ala]3]3]3
* K
® * % & * * ¥ kX k %

¥ ¥ ¥ ¥ *F ¥ ¥



Thudt todn t6i wu (Optimal Page
Replacement Algorithm)

Chon trang lau dugc st dung nhat trong tuong lai.

701203042303 212017101

0 S& lwong 16i trang phat sinh l& thip nhét.

U Khéng bi nghich Iy Belady.

L Khé cai dat

LPhu hop véi hé diéu hanh cho thiét bj gia dung



Thu@t toén LRU ( Least-recently-used)

Duwa vao thoi diém cubi cing trang duoc truy xuét.

trang dwoc chon dé thay thé s& |a trang |&u nhat
chua duwogc truy xuat.




Cai dat thuat todn LRU

St dung bé dém

Cau tric phan tl trong bang trang: thém truedng ghi nhan
“thoi diém truy xudt gan nhat”.

Cau tric ca CPU: thém mot thanh ghi dé€m (counter).

s6 hiéu khung trang chia | bit bit thai  diém
trang hoic dia chi tang|wvalid -|dirty |ouy — xudt
trén dia invalid gin nhit

St dung danh sdch lién két
Trang @ cudi danh sdch la trang dugc truy xuat gan
nhat
Trang & dau danh séch |& trang 1au nhat chuea duoc
st dung



Cdc thudt todn xap xi LRU

MOi phan 1t trong bang trang cé thém bit reference:
duoc khoi gdan la 0 bdi hdh.
dugc phan cirng gdn l& 1 moi [an trang twong ng dworc truy cap

s6 hidu khung trang chita trang hodc | bit valid-invalid | bit dirty | bit reference
dia chi trang trén dia

Cdc thuat todn xap xi LRU:
Thudt toan vo'i cac bit history.
Thudt toan co’ hoi thi hai.

Thudt toan co’ héi thi hai nang cao (Not Recently Used
Page Replacement Algorithm: NRU)



ThuGt todn vOi cdc bit history

MOi trang sU dung thém 8 bit lich st (history).
Cap nhat cdc bit history:
dich cdc bit history sang phai 1 vi tri dé loai bd bit thap
nhat.
d3at bit reference clla moi trang véo bit cao nhat trong
8 bit history cla trang dé.
8 bit history s& lwu trit tinh hinh truy xuat dén trang
trong 8 chu ky cubi cung.
Trang “nan nhén” & trang cé gid tri history nho
nhat.



Thu@t todn co’ hoi tht hai

o Tim mdt trang theo nguyén tac FIFO.

0 Kiém tra bit reference cla trang dé.

Néu bit reference la 0, chon trang nay.

Néu bit reference la 1 thi gén lai la O r6i tim trang FIFO ti€p theo

reference
bits

next
victim

BB--BB%EB

(a)

pages

v

N

circular queue of pages

reference
bits

BB--%BEBB

pages

v

N

circular queue of pages
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ThuGt todn co hdi thtt hai ndng cao (Not Recently Used Page
Replacement Algorithm: NRU)

Lép 1 (0,0): gbm nhitng trang cé (ref,dirty)=(0,0). (d0 wu tién thdp nhat)
khdng dugc truy xudt gan day va khéng bj stta ddi
t0t nhat dé thay thé.
Lop 2 (0,1):
khdng truy xudt gan day nhung dé bi stta déi.
Truwdng hgp nay khéng that t0t, vi trang can duwgc luu trid 1ai triede khi thay thé.
Lép 3 (1,0):
dugc truy xult gan day, nhung khéng bi stta doi.
Trang co6 thé nhanh chéng duoc tiép tuc duoc st dung.
Lép 4 (1,1): (d6 wu tién cao nhat)
trang duoc truy xuat gan day, va bi stta doi.

Trang cé thé nhanh chéng dugc tiép tuc dugce sit dung va trudce khi thay thé can phai
duoc lwu trit lai.

Trang “nan nhan”: trang dau tién tim thdy trong |Gp c6 dd wu tién thap nhat.



Cdc thudt todn thOng ké

Bién dém: lwu sO lan truy xudt dén mot trang.
Thuat todn LFU (least frequently used):

Thay thé trang cé gid tri bién dém nhd nhat, nghia la trang it
duwoc st dung nhat.

Thuat todn MFU (most frequently used):

Thay thé trang cé gid tri bién dém I&n nhat, nghia la trang
duwoc st dung nhiéu nhat.



Cap phdat sO lwvong khung trang

Cép phat ngang bang
m khung trang va n tién trinh.
MOi tién trinh duoc cip m/n khung trang.
Cdp phat theo ty Ié kich thwd'c
s. :kich thwdc cUa tién trinh p,
S = 2s, la tong kich thudc cla tat ca tién trinh
m : s6 lvgng khung trang cé thé st dung
a. : sO khung trang dugc cap phdt cho tién trinh p.
ai=si/ S xm
Vi du: Tién trinh 1= 10K, ti€n trinh 2=127K va cé 62 khung trang trOng.
Khi dé cé thé cap cho
ti€n trinh 1: 10/137 x 62 ~ 4 khung
ti€n trinh 2: 127 /137 x62 ~ 57 khung

Cdp phdt theo ty 1é d6 wu tién:



Thay thé trang

Thay thé toan cuc

Chon trang “nan nhén” tlr tap tat ca céc khung trang trong
hé thOng.
Cé nhiéu kha ndng Iwa chon hon.
S6 khung trang cdp cho mét tién trinh ¢ thé thay doi.
Cdc tién trinh khéng thé kiém sodat dugc ty 1& phat sinh 16i
trang cUa minh.

Thay thé cuc bé

Chi chon trang thay thé trong tap cdc khung trang dugc cap
cho tién trinh phat sinh 16i trang.

S6 khung trang cdp cho mét tién trinh sé& khdng thay doi



Hé thong tri tré (thrashing)

Khéng cé du cdc khung trang -> thwdng xuyén
phat sinh cdc 16i trang-> nhiéu thdi gian s&* dung
CPU dé thuc hién thay thé trang.

M6 hinh tap lam viéc (working set).



M& hinh tap lam viéc (working set)

WSSi ( A, 1): s6 phan tir clia tap working set cla tién trinh Pi tai thoi

diém t.
tap céc trang duoc tién trinh truy xuat dén trong A lan truy cap cubi cing
tinh tai thoi diém f.

m :s0 khung trang trong.

D = > WSSi : tong s6 khung trang yéu cau cho todn hé thdng.

Tai thdi diém t: cAp cho Pi s& khung trang bang (WSSi)(A, t-1).

D>m -> Tri tré hé thOng
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