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Co sé thiét 1ap bd nhé ao

m S phan biét rach roi gitra khéng gian dia
chi luan ly va khéng gian dia chi vat ly.

m M6t chwong trinh I&n khong nhat thiét
phai dwoc nap tdan bd vao bd nhé réi moéi
thwc thi.

= C6 thé dung céc thiét b lvu tri ngoai (dia
clrng) de chwa tam cac doan tien trinh
chwa dung dén
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Muc tiéu thiét I1ap bé nh& ao

m Lam cho I4p trinh vién khong can quan
tam dén b nhé vat ly (von khac nhau
gilra cac may).

®m ‘M& réng” dung lvong bd nhé vat ly.

= Tan dung bd nh& phu trong viéc x ly tién
trinh.

PTIT, 2012



Co chée cua b6 nh& ao
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Co ché cua bd nhé ao

swap out

progAram S

8[] o[ J10[]11[]
12[]13[]14[ ] 15[ ]
pmgam \ . 16[] 17|;| 18|__|_| 19
20[ J21[]22[]23[ ]

main
memory

PTIT, 2012



- O

Co ché phan cirng

: I I .
g EN KN K
I =
3
ol
Bing trang \_//

B nhid vty

7 H

. Ri_ohdd_an _

PTIT, 2012



" S

Co ché phan ctrng
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Loi trang (page fault)

= Khi CPU truy xuat dén trang khdong co san

trong bd nhé vét ly -> [0i trang. 2 ly do gay

16i trang:

0 Truy x,uét dén mot dia chi khong hop 18 -> két
thuc tién trinh va bao IoI.

1 Dia chi hgp 1& nhung trang chua san sang ->
tam dwng tién trinh va cap nhat trang twong
(rng

PTIT, 2012
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Xt ly 16i trang

= Néu 16i trang c6 nguyén nhan thudc
trwong hop tho 2:
0 Tim trang dang truy xuat trén dia cng.

0 Tim khung trong trén bd nhé chinh, néu co
nap trang tw dia cieng Ién khung do.

11 Néu khdng con khung trong, chon mét trang
nao do deé “hy sinh”.

0 Tiép tuc tién trinh.

PTIT, 2012



O

Xw ly 16i trang
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Xt ly 16i trang
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Dirty bit

= Khi chon mdt trang “nan nhan” dé thay
thé, néu trang do chwa bj thay ddi gi thi
chi don gian x6a sw hién dién cua no
trong bo nho vat ly.

= Néu trang da co thay dbi thi can Iwu lai
ban mé&i nhat.

= Dirty bit dung dé danh dau trang co bi thay
doi khéng.

PTIT, 2012
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Hiéu suat ciia co’ ché phan trang

mGoiplatilélditrang (0<p<1)

m EAT (Effective Access Time) =
(1-p)*MA +
p * page fault overhead +
[swap out] +

wapin ¢ e

restart overhead

PTIT, 2012
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Cac thuat téan thay thé trang

m Tim trang thich hop nhat dé lam “nan
nhan” (victim).
m Biéu dién chudi truy xuat:
0 The tw dia chi truy xuat: 0100, 0432, 0101,
0162, 0102, 0103, 0104, 0101, 0611, 0102,

0103,0104, 0101, 0610, 0102, 0103, 0104,
0101, 0609, 0102, 0105.

0 Gia s kich thwéce trang la 100 byte, thiy tw
truy xuat trang 7?7

PTIT, 2012
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Cac thuat téan thay thé trang

m Thuat téan FIFO

m Chién lwoc thay thé toi wu

m Thuat téan LRU (Least Recently Used)
m Thuat téan xap xi LRU

PTIT, 2012



Thuat téan FIFO
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Thuat téan FIFO
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Chién lwoc thay thée toi wu

m Trang ndo lau can dén nhat thi thay thé!

PTIT, 2012



Thuat téan LRU
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Cac thuat téan xap xi LRU

= Dung bit refer,ence dé xac dinh trang da
dwoc truy xuat chuwa.

m [ao thém “co hoi thty 27
m Thuat téan NRU (Not Recently Used)

PTIT, 2012
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Thuat téan co’ hoi thur 2

= Néu gid tri cua bit reference 1a 0, thay thé trang
da chon.

= Nguwoc lai, cho trang nay moét co hoi thwr hai, va
chon trang tiép theo theo thuat toan FIFO.

m Khi mot trang dwoc cho co hoi thtr hai, gia tri
cla bit reference dwoc dat lai la 0, va thoi diém
vao Ready List dwoc cap nhat lai 1a thdi diém
hién tai.

PTIT, 2012
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Thuat téan co’ hoi thir 2

MNan nhin
k& tiép
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Thuat toan NRU

m K&t hop bit reference va bit dirty:

COLép 1: (0,0) day la trang tot nhat dé thay thé.
qLop 2: (0,1)

OLop 3: (1,0)

qLop 4: (1,1)

Lop 1 6 d6 wu tién thap nhat va Iop 4 c6 dd wu
tién cao nhat.

PTIT, 2012
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Bai tap 1

Gia st c6 mot chudi truy xuat bd nhé co
chiéu dai p v&i n so hiéu trang khac nhau
xuat hién trong chubi. Gia st hé thdng s
dung m khung ( kh@i ddng trong). V&i mot
thuat toan thay thé trang bat ky :
01 Cho biét s6 Iwong toi thiéu céac 16i trang xay

ra?

01 Cho biét s6 lwong toi da cac 16i trang xay ra ?

PTIT, 2012
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Bai tap 2

m MOt may tinh 32-bit dia chi, str dung mot
bang trang hai cap. Dia chi do dwoc phan
bd nhw sau : 9 bit danh cho bang trang
cap 1, 11 bit cho bang trang cap 2, con lai
danh cho offset. Cho biét kich thwédc mét
trang trong hé thong, va khéng gian dia chi
ao c6 bao nhiéu trang ?

PTIT, 2012
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Bai tap 3

Gia str co6 mot hé thong str dung ky thuat phan
trang theo yéu cau. Bang trang dwgc lwu triy
trong cac thanh ghi. Dé xtr ly mét 16i trang t6n 8
ms neu co san mot khung trang trong, hoac
trang bi thay thé khodng bi stra ddi noi dung, va
tdn 20 ms néu trang bi thay thé bj sira doi noi
dung. Mbi truy xuat bd nhé tén 100 ns. Gia sw
trang bi thay thé c6 xac suat bj stra dbi 1a 70%.
Ty 1& phat sinh 16i trang phai la bao nhiéu dé co
thé duy tri thdi gian truy xuat bd nho ( effective
acess time) khong vwot qua 200 ns ?

PTIT, 2012
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Bai tap 4
= M6t may tinh c6 4 khung trang. Thdi diém nap, thoi diém

truy c&p cudi cling, va céc bit reference (R), modify (M)
cua moi trang trong bé nh& dwoc cho trong bang sau :

Trang nao sé dwgc chon Trang Nap | Truy cap cuoi R M
thay thé theo :

a) thuat toan NRU

b) thuét toan FIFO 0 126 279 0 0

c) thuat toan LRU

= e o 1 230 260 1 0

d) thuat toan "co hdi thi 2
2 120 272 1 1
3 160 280 1 1

PTIT, 2012
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Bai tap 5

m Xét chubi truy xuat bd nhé sau:

1,2,3,4,2,1,5,6,2,1,2,3,7,6,3,2,1
,2,3,6

C6 bao nhiéu 16i trang xay ra khi st dung cac
thuat toan thay thé sau day, gia s co 3 va 4
kKhung trang ?

a) LRU

b) FIFO

c) Co hoéi thr hai

PTIT, 2012



