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N oA

NOI dung chwong 4

. Dia chi va cac van dé lién quan.

M6t s6 cach td chirc chwong trinh.
Phan chwong bo nho.

Phan doan bd nho.

Phan trang bo nho.

B6 nhé ao.

Cap phat khung trang.

Tinh trang tri treé.
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BO NHO AO

> Dung bd nhé phu Iwu tri tién trinh, cac phan cla
tién trinh dwoc chuyén vao-ra gitba bd nhé chinh va
bd nhé phu.

> Phan trang theo yéu cau (Demand paging).

> Phan doan theo yéu cau (Demand segmentation)
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BO NHO AO

I
* Phan trang theo yéu cau (Demand paging)
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Trwdng chra bit "kiém tra‘“:

v' 1 (valid) la trang dang & trong bé nhé& chinh

v 0 (invalid) la trang dang dwoc Iwu trén bd nhd phu hoac trang
khéng thudc tién trinh

https://fb.com/tailieudientucntt
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BO NHO AO

|
< Chuyén dia chi o (p,d) thanh dia chi vat Iy

@ xdc dinh wi tei Iy trang trén dia ﬁ

1&i trang
& o
truy xudt chuvén trang (===
@ nan nhdn ra dia :
e % . i
-t - I
. | N
tdi kich hoat Bang trang Ebung trang tdng
ti&n trimh
@ mang trang cin
Bd nha ao tuy xudt vdo
cipabat b& nbd
bing trang :

Bo nho vat ly
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BO NHO AO

|
< Thay thé trang
Bit "cap nhat" (dirty bit):
v' 1: ndi dung trang co bi stra doi.
v' 0: ndi dung trang khdng bi thay di.

s0 hidu khung trang chira trang | bit nhan dién trang co trong bo | bit nhan digen trang co
hoac dia chi trén dia coa trang | nhe (bit vahd-mmvahd) thay doi (bit dirty)
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o BO NHO AO

I
< Thoi gian thwe hién mot yéu cau truy xuat bd nho

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

> Memory access (ma): thdi gian mét 1an truy xuat bd nhé.

> Effective Access Time (EAT): thdi gian thwe hién mét yéu cau truy

xuat bd nho.

> Page fault overhead (pfo) :th&i gian xt Iy mét 16i trang.

> Swap page in (spi): thdi gian chuyén trang tlr dia vao bd nho.

> Swap page out (spo): thdi gian chuyén trang ra dia (swap page

out c6 thé bang 0).
Restart overhead (ro): thdi gian tai khéi déng lai viéc truy xuat bd nhé.
EAT = (1 — p) x ma+ p (pfo+ [spo]+ spi+ ro)

Vi du: Théi gian mot 1an truy xuat bd nhé 1a 1 micro second va gia sty
40% trang dwoc chon da thay déi ndi dung va thdi gian hoan
chuyén trang ra/vao la 10 mili second . Tinh ETA.

EAT =(1-p) +p (pfo+10000*0.4+10000+ro) micro second

gThanC https://fb.com/tailieudientucntt
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o BO NHO AO

s Cac thuat toan chon trang nan nhan
Trang “nan nhan”: trang ma sau khi thay thé sé gay ra it 16i
trang nhét.
Thuat toan FIFO (First In First Out)
Thuat toan t6i wu (Optimal Page Replacement Algorithm)
Thuat toan LRU (Least-recently-used)
Céc thuat toan xap xi LRU
v' Thuat toan v&i cac bit history
v' Thuéat toan co hoi thr hai
v' Thuéat toan co hdi thir hai nang cao (Not Recently Used
Page Replacement Algorithm: NRU)
Céc thuat toan thong ké
v' Thuat toan LFU (least frequently used)
v' Thuat toan MFU (most frequently used)...
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® BO nhé& ao
I
Giai thuat thay trang FIFO
< Xem céac frame dwoc cap phat cho process nhw circular buffer
v Khi bd dé@m day, trang nh& ¢ nhat sé dwoc thay thé: FIFO
v M6t trang nh& hay dwoc dung sé thwdng la trang cl nhat
— hay bj thay thé bai giai thuat FIFO
v Pon gidn: can mot con trd xoay vong cac frame clia process

Page address

2 2 2 2 5 5 5 5 3 3 3 3

FIFO 3 3 3 3 2 2 2 2 2 5 5
] ] ] 4 4 4 4 4 2

F F F F F F
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** Nghich ly Belady

BO nh® ao

Xét tién trinh truy xuat chudi trang theo th tw sau:
1,2,3,4,1,2,5,1,2,3,4,5

Néu s dung 3 khung trang, sé co6 9 16i trang
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Néu st dung 4 khung trang, sé cé 10 16i trang
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B6 nh& ao

|
Giai thuat thay trang OPT - Optimal
> Thay thé trang nh& sé dwoc tham chiéu tré nhat
trong twong lai
> Vidu: mét process c6 5 trang, va dwoc cap 3 frame

Page address
2 2 2 2 2 2 4 4 4 2 2 2
OPT 3 3 3 3 3 3 3 3 3 3 3
] 5 5 5 5 5 5 5 5
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Y 4 I

BO nhd ao

I
Giai thuat thay trang OPT - Optimal
v S6 lwong 16i trang phét sinh 1a thap nhat.
v" Khdng bi nghich ly Belady.
v Kho cai dat
v Phu hop véi hé diéu hanh cho thiét bj gia dung
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B6 nh& ao

I
Giai thuat thay trang Least Recently Used (LRU)

> Thay thé trang nh& khéng dwoc tham chiéu lau nhat
> Vidu: mét process co 5 trang, va dwoc cap 3 frame

Page address
stream 2 3 2 1 5 2 4 5 3 2 5 2
2 2 2 2 2 2 2 2 3 3 3 3
LRU 3 3 3 5 5 5 5 5 5 5 5
1 1 1 4 4 4 2 2 2
F F F F
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|
+» Cai dat thuat toan LRU
> St dung bé dém

BO n

h

O ao

v' Cau truc phan tr trong bang trang: thém trwdng ghi nhan

“thdi diém truy xuat gan nhat”.

v' Cau truc ctia CPU: thém mdt thanh ghi dém (counter).

s6 hiéu khung trang chira
trang hoic dia chi trang
trén dia

bit

valid -

invalid

bit

dirty

thai

oy

gin nhit

diém

Xuat

> Strdung danh séach lién két
v Trang & cudi danh sach la trang dwoc truy xuat gan nhat
v' Trang & dau danh sach la trang lau nhat chwa dwoc st

dung

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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< Cac thuat toan xap xi LRU

BO

nhd ao

»>M®0i phan t trong bang trang cé thém bit reference:
v dwoc khadi gan 1a 0 béi hdh.
v’ dwoe phan cirng gan 1a 1 méi 1an trang twong ng

dwoc truy cap

s6 hidu khung trang chifa trang hoic
dia chi trang trén dia

bit vahd-anwvahd

bit dirty

bit reference

> Céc thuat toan xap xi LRU:

v Thuat toan v&i cac bit history.
v' Thuat toan co hdi thir hai.
v Thuat toan co hdi thr hai nang cao (Not Recently Used

Page Replacement Algorithm: NRU)

om/tailieudi

entucntt
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J 4 rd

° BO nho ao

I
¢ Thuat toan vo&i cac bit history

> MOoi trang st dung thém 8 bit lich str (history).
» Cap nhat cac bit history:
v dich céc bit history sang phai 1 vj tri dé loai b bit
thap nhat.
v’ dat bit reference clia méi trang vao bit cao nhat
trong 8 bit history cua trang do.
> 8 bit history sé Iwu tri tinh hinh truy xuat dén trang
trong 8 chu ky cudi cung.
> Trang “nan nhan” 1a trang co gia tri history nhé nhat.
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P BO nh& ao

|
s* Thuat toan co hdi tht hai:
> Tim mot trang theo nguyén tac FIFO.
> Kiém tra bit reference cla trang dé.
v Néu bit reference 1a 0, chon trang nay.
v Neéu bit reference 1a 1 thi gan lai 1a 0 réi tim trang

FIFO tiép theo
reference pages reference page
bits bits
[o] ) [o] Fq\
v v
[o] [o]
v h 4
ot ] 1] ) o]
v v
- ] ][]
v v
) [] ][]
[1] ) 1] .
v v
N N
circular queue of pages circular queue of pages
CuubuongThan¢bng.ca m (a) hitos b colBieudieatucntt
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’ n y N V 4 l.
s Thuat toan co hdi thtr hai:
Vi du:
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O Bf) nhd ao

¢ Thuat toan co hdi tht hai nang cao (Not Recently Used
Page Replacement Algorithm - NRU):

>L&p 1 (0,0): gdm nhirng trang cé (ref,dirty) = (0,0). (80 wu
tién thap nhat)

v Khéng dwoc truy xuat gan day va khong bi stra doi

v’ T6t nhat dé thay thé.
>Lop 2 (0,1):

v’ Khéng truy xuat gan day nhwng da bj stra doi.

v Trwdng hop nay khéng that tot, vi trang can dwoc lwu

trir lai trwde khi thay thé.
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O Bf) nhd ao

¢ Thuat toan co hdi thir hai nang cao (Not Recently Used
Page Replacement Algorithm - NRU):
> Lé&p 3(1,0):
v Puoc truy xuat gan day, nhwng khoéng bi stva ddi.
v' Trang co thé nhanh chong dwoc tiép tuc dwoc st dung.
> Lop 4 (1,1): (d6 wu tién cao nhat)
v’ trang dwoc truy xuat gan day, va bi stva doi.
v' Trang c6 thé nhanh chong dwoc tiép tuc dwoc sir dung
va trwede khi thay thé can phai dwoc lwu triy lai.
A Trang “nan nhan”: trang dau tién tim thay trong I&p c6 dd wu
tién thap nhat.
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J 4 rd

BO nho ao

|
< Cac thuat toan thong ké
> Bién dém: lwu so lan truy xuat dén mét trang.
» Thuat toan LFU (least frequently used):
v' Thay thé trang c6 gia tri bién dém nhé nhat,
nghia la trang it dwoc st dung nhat.
» Thuat toan MFU (most frequently used):
v' Thay thé trang c6 gia tri bién dém I&én nhat,
nghia la trang dwoc str dung nhiéu nhat.
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O 86 nhd ao

|
< Chién lwoc cap phat khung trang
> Cap phat ngang bang:

v m khung trang va n tién trinh.

v M@i tién trinh dwoc cap m/n khung trang.

> Cap phat theo ty Ié kich thwée:

s.: kich thwdc cla tién trinh p.

S =Ys: la tdng kich thwéc cua tat ca tién trinh

m: sO lwong khung trang co thé st dung

a.: sO khung trang dwoc cap phat cho tién trinh p,

Vi du: Tién trinh 1 = 10K, tién trinh 2 = 127K, ¢ 62 khung
trang trong. Khi d6 cé thé cap cho
tién trinh 1: 10/137 x 62 ~ 4 khung
tién trinh 2: 127/137 x62 ~ 57 khung

> Cap phat theo ty & d6 wu tién

Si
d =—XxM
S
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O 86 nhd ao

|
< Thay thé trang

> Thay thé toan cuc
v Chon trang “nan nhan” ti tap tat ca cac khung trang
trong hé thong.
C6 nhiéu kha nang lwa chon hon.
S6 khung trang cap cho moét tién trinh cé thé thay dbi.
Céc tién trinh khong thé kiém soat dwoc ty 18 phat
sinh 16i trang cia minh.
> Thay thé cuc bd
v' Chi chon trang thay thé trong tap cac khung trang
dwoe cap cho tién trinh phat sinh 16i trang.
v" 80 khung trang cap cho mét tién trinh s& khong thay
doi

ENEANERN
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Tinh trang tri tré (thrashing)

|
% La hién twong cac trang nhé cua mét process bi
hoan chuyén vao/ra lién tuc
< Néu mot process khdng cé da so frame can thiét thi
ti s6 page faults/sec rat cao. Diéu nay khién gidm
hiéu suat CPU rat nhiéu.
% MO hinh tap lam viéc (working set).
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o Tinh trang tri tré (thrashing)
|

» MO hinh tap lam viéc (working set)

WSSI(A, t): sO phan tl clia tap working set cua tién trinh Pi

tai thoi diém t.

v’ Tap céc trang dwoc tién trinh truy xuat dén trong A lan truy
cap cudi cung tinh tai thoi diém t.

m: sd khung trang trong.

D = YWSSi: tdng sb khung trang yéu cau cho toan hé thdng.

Tai thoi diém t: cap cho Pi s6 khung trang bang WSSi(A, t-1).

D>m: Tri tré hé thong
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