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Phan cap bo nho

Khai niém cache
Cac déc diém chung
..... Truy suat nhanh

Memory

o
o

Registers

...................... Giam tan xuat truy cap
b0 nhé
== Tang dung lugng phuc
..................... =l vu cua bo xu li chinh
..................... Tang kich thuGc don vi
| dir liéu
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Caches bo nhg

O gan processor han 1a bd nhg chinh
Nho va nhanh han bo nha chinh
Nhu la “bo nhd tam”: chira gia tri vung nhd trén bd nhd
chinh noi mdi vua truy cap.
Chuyén d6i dir liéu gilra cache va bd nhd chinh dugc tinh
theo don vi: blocks/lines

Caches ciing chura gia tri 6 nhd ¢ gan vGi 6 nhG vua dugc truy xuat
Anh xa gitfa bd nhg va cache 1a &nh xa tinh (hau hét)

XU i nhanh khi xay ra 10i trang

Thong thudng la c6 mot cache chinh va nhiéu caches phu
(L1, L2, L3, ...)

DH KHTN

TpHCM CuubuongThanCong.com TH 106: He dieu hanh
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Memory

0t
.
o
ot
.
ot
.
ot

.....
ey
..
.
..
..
..
..
..
e

block transfer

Kich thuGc cache va kich thudc cache block
Anh xa: physical/virtual caches
Thuat toan thay thé

PH KHTN I
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Memory

o
o

Registers ..

.....
e
..
.
..
..
..
..
..
e

Cau hoi: Phai lam gi néu ta mudn thuc thi chuong
trinh ma yéu cau bo nhd I16n hon bo nhd ta dang
cO san?

DH KHTN TH 106: H& diéu hanh
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Virtual Memory

o
o

Registers

0t
.
o
0ot
.
ot
.
ot

.....
e
..
.
..
..
..
..
..
e

*e
.
.
.
.
.
.
.
.
*e
.

Tra l0i: Gia lap nhu ching ta cé bo nhd I16n hon:
B6 nhd ao

DH KHTN
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BO nhd ao: phan trang

MOt trang la mot don vi cua bo nhd ao (cache dugc)
HPH quan ly viéc anh xa gilra cac trang cua VM va bd nhd
vat ly

page
frame

Cache Memory
\K/M
\ﬂ/lemory

DH KHTN
TpHCM CuuDuongThanCong.com

TH 106: HE diéu hanh
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Hai quan diém vé bd nhd

Nhin tu phan c’ng — chia sé bd nhd vat ly

Nhin tu phan mém — mot tién trinh sé chi “thay”: khéng gian dia
chi ao cua nd

Quan ly bo nhé cia HPH la két hdp hai cach nhin trén
Bén virng (Consistency): cac bo nhd vat ly trong “giong nhau”

Cé’B phat dia chi (Relocation): tién trinh cd thé dugc nap Ién tai
at ki dia chi vat ly nao

Bao vé (Protection): mot ti€n trinh khong thé truy cdp ving nhé
cua tién trinh khac

Chll(ahse §Shar|ng) cho phép chia seé bo nhd vat ly (phai cai dat diéu
ien

PH KHTN e
TpHCM CuuDuongThanCong.com TH 106: He dieu hanh https://fb.com/tailieudientucntt o
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BO nhad bi phan manh

Van dé phan manh trong moi trudng da chuong

. : e

BO nhé B0 nhé

PH KHTN o ea
TpHCM CuuDuongThanCong.com TH 106: He dieu hanh https://fb.com/tailieudientucntt
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Phan manh

Phan manh ngoai vi (External Fragmentation)
— tdng bd nhdé tréng thda yéu cdu, nhung khong lién
tuc

Phan manh na@i vi (Internal Fragmentation) -
moi block dudc cap phat I6n hon yéu cau bo nhd
mot it
Giai phap phan manh ngoai vi: két hgp

Chuyén cac vung tréng thanh mét khdi bd nhd lién tuc

Chi thuc hién dugc néu HDH ho trg bién dich dia chi trong
thai gian thuc thi

DH KHTN TH 106: Hé diéu hanh

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


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

——— e

Bai toan cap phat bo nhd dong

Cap phat bo nhd kich thudc X dugc thuc hién nhu
thé nao?
First-fit: cap phat vung trong dau tién du cho yéu cau.
Best-fit: cap phat vung trong nho nhat vua du yéu cau;
phai duyét toan danh sach, néu khong sap theo thu
tu. Sé tao ra vung nhd trong du’ ra nho nhat.
Worst-fit: cap phat vung trong I6n nhat; phai duyét
toan danh sach. Sé tao nhirng 6 trong du' ra I6n
nhat.

First-fit va best-fit tot hon worst-fit vé mat toc do va
viéc tan dung bo nhd.

DH KHTN
TpHCM CuuDuongThanCong.com
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BO nhd ao

BO nhé ao la su truu tu’o’n% hdoa cua HPH, nd cung cap ngudi lap
tF\Inh mot khong gian dia chi I6n han khong gian |a c i vat ly
that su

BO nhé 4o ¢ thé dudc trién khai bang cach phan trang hodc
phan doan, hién tai phan trang thong dung han

M6 hinh két hgp cling thudng dugdc dung, phan doan thudng kha
don gian (v.d., mot s lugng xac dinh cac doan cung kich thudc)

HCru ich cua bo nhd ao:

Lap trinh vién khdng lo 1dng vdi viéc cac may tinh khac nhau c6
kich thudc bo nhd vat ly khac nhau

Phan manh trong méi truéng da chuong

PH KHTN e
TpHCM CuuDuongThanCong.com TH 106: He dieu hanh https://fb.com/tailieudientucntt
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chi

Chuyén doi dia

Physical
memory

Processor

MMU: memory management unit

DH KHTN

TDHCM CuuDuongThanCong.com TH 106: He_ diéu hanh

https://fb.com/tailieudientucntt

@



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

Phan doan

diachilogic ~ OT°¢ —(+) dia chivatly

segment

e

PH KHTN Ca e s
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Phan doan

Cac doan co kich thudc khac nhau

Bién dich dia chi dua vao cac thanh ghi (base, size, state) —
bang phan doan

Trang thai (state): valid/invalid, access permission,
reference bit, modified bit

Cac doan co thé truc quan vdi Iap trinh vién va dé tién Igi,
chia ra hai loai doan, dung cho ma chuang trinh hay dir
lieu (nghia la code segment hoadc la data segments)

DH KHTN
TpHCM CuuDuongThanCong.com

————

TH 106: HE diéu hanh
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Phan trang hardware

Dia chi logic

| — Dia chi vat ly
page # offset @

PH KHTN
TpHCM CuubDuongThanCong.com

TH 106: HE diéu hanh
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Phan trang

Cac trang co kich thudc co dinh
B0 nhd vat ly tucng 'ng vdi trang goi la page frame

-Chuyén d6i dia chi thong qua bang trang, dugc danh
chi muc bang page number

*Mo6i muc tin trong bang trang Iuu mét con s§ dai dién
page frame ma trang do anh xa tdi va trang thai cua
trang trong bo nho

Trang thai: valid/invalid, access permission, reference
bit, modified bit, caching

*Viéc phan trang la “trong suot” véi nguGi lap trinh

DH KHTN

TpHCM CuubuongThanCong.com TH 106: He dieu hanh
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s

han doan

Mot vai MMU két hdp phan trang va phan doan
Chuyén doi dia chi phan doan trudc
Pia chi doan luu dia chi bang trang cho doan do

Bang trang dugc danh chi muc bang phan page number
trong dia chi ao va anh xa tdi page frame tuong Ung

Ngay nay ngudi ta khong con dung phan doan nhiéu nira

UNIX sur dung mo hinh phan doan don gian nhung khong yéu cau
ho trg cua phan cing

DH KHTN TH 106: Hé diéu hanh
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B —

Chuyén doi dia chi trong phan trang

virtual address

cPu — P | d f Y

physical address \ 4 {
fld[

Memory

page table

PH KHTN Cr e s
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Bang trang
16-bit,
MOi trang

kich thuGc
4KB

DH KHTN
TpHCM CuuDuongThanCong.com

1({1]0 0/0[{0][0]0]|0[0|0]O 0| 0| dia chi vatly
j—“¥ —— ——  (24580)
15 000 0
14 000 0
13 000 0
12 000 0
11 111 1
10 000 0 12 bit dia chi
9 101 1 offset chép
Bé’lng_> 8 000 0 nguyén qua
trang 7 000 0 dia chi vatly
6 000 0
5 011 1
4 100 1
3 000 1
2 110 1 —» 110
1 001 1 A/Bit trang
0 010 1 thai
/—Hf A — . -
0[0]1]0]0[0O]0O[O[O|O]0O]|O0O]O 0]o] diachiao

Gia tri trang 40 =2, cling la
chi muc cia bang trang

(8196)

TH 106: HE diéu hanh
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Mo hinh phan trang

frame
number
page O 0
0|1
page 1 14 1| page O
213
page 2 2
3.0
page 3 page table 3| page 2
|Ogica| 4 page 1
memory
5
6
7| page 3
physical
memory

PH KHTN
TpHCM CuubDuongThanCong.com
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0| a
1 S
2 BE
3| d
4 | e 4 i
5 [ j
6 |9 015 k
7 | h 1186 |
8 | i 2|1 8 m
9 B n
10| k 812 o
11 | | page table p
12 | m 12
13 |"n
14| o
15| p
N 7 logical memor 16
BO nhG 32-byte 9 Y
va mOi trang 4 byte 50 =
b
£
d
24 [
I
9
h
28
BH KHTN physical memory,
TpHCM CuuDuongThanCong.com TH_106: He dieu hanh https://fb.com/tailieudientucntt -
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Translation Lookaside Bufiers (TLB)

Moi truy cap bd nhé = tim trang vat Iy
tueng Ung cua trang ao = phai rat nhanh

Caching, Iva chon dau tién. ..

Chuing ta van phai tim kiém dija chi vat 1y cua trang tir cdc mau tin trén
bang trang?

Tuong tu nhu cac cache bd nhd thong thudng

PH KHTN Cr e s
TpHCM CuuDuongThanCong.com TH 106: He dieu hanh https://fb.com/tailieudientucntt
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Translation Lookaside Buffer

Cache cho cac mau tin trong bang trang goi la
Translation Lookaside Buffer (TLB)

Thudng la 64 mau tin

MOi mau tin clia TLB chira 1 page number va mét
mau tin cua bang trang tucng 'ng

Moi [an truy cip bd nhd, chiing ta tim page
number = frame dugc anh xa trong TLB bdi trang
nay

DH KHTN

TpHCM CuuDuongThanCong .com TH 106: He dieu hanh
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%» Translation Lookaside Buffer

CPL medule Execution unit
(1P H and registers

Translation
\ lookaside
buffer .
Frirmary

cache

Secondany
cashe

oystem bus

MIP S Rd=00;
RSO00, REO00 o R10000

Wl & s by

DPH KHTN LA aeaL s
ToHCM TH 10(75.16_: diéu hanh

CuuDuongThanCong.com
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B —

Chuyén dol dia chi ding TLB

virtual address

CPU  p |d f o3

physical address d {

f d
TLB
p/f
f Memory

DH KHTN

TpHCM CUUDuongTha_nCor]gEm TH 106: He d'eu hanh
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TLB Miss

Diéu gi xay ra néu TLB khong chua thong tin bang trang
truy cap?

TLB miss
Thu hE)i mot mau tin trén TLB néu khdng cd mau tin dang
ran

Chinh séch thay th&?
Chép vao TLB mau tin thiéu tir bang trang
TLB misses co thé dugc x(r ly bang phan ciing hodc
phan mém
Phan mém cho phép (ng dung ho trg quyét dinh thay thé

PH KHTN e
TpHCM CuubDuongThanCong.com TH 106: Hé dieu hanh
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logical
address |

CPU > p d
page frame
number number
—
_’ .
—: TLB hit physical
| l address
L Y
L3 f d p———mm>=m
F Y
TLB
p
TLB miss
> f
if 0 physical
memory
BH KHTN page table
TpHCM CuuDuongThanCong.com TH 106: Hé dieu hanh https://fb.com/tailieudientucntt o
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Luu khong gian dia chi ¢ dau?

Khéng gian dia chi cd thé 16n hon bd nhé vat ly

Chung ta luu no ¢ dau?

Chung ta luu bang trang ¢ dau?

PH KHTN Cr e s
TpHCM CuuDuongThanCong.com TH 106: He dieu hanh https://fb.com/tailieudientucntt -
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Diéu thu vi la si’ dung bo
nhG dé ma rong dia chi bd
.......................... nhd, kich thuoc bo nho

vat ly giam
0S o
*Trade-off nhu’ the nao!
Code  |* -Can hiéu dic tinh cla cac
Globals PO Page Table Ung dung
Stack -Bang trang co thé rat I4n!
} % | PLPageTable | Gidi phap?
Heap
?[!)-IHI((:T/;I-N CuubuongThanCong.com TH 106: Hé dieu hanh https://fb.com/tailieudientucntt 2
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Bang trang 2 cap

0
//.1»
e '
: :
. 100
500 e
™~ 100 500
708 .
——
= 708
outer page ~— 029 .
table - \ 900
g e
page of 929
page table
page table =
PH KHTN i memory
TpHCM CuuDuongThanCong.com A 1UG. Hﬁm https://fb.com/tailieudientucntt -
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Vi du bang trang 2 cap

Mot dia chi logic (may 32-bit kich thuGc trang
4K) dugc chia thanh:

Page number: 20 bits.
Page offset: 12 bits.

Vi bang trang lai dugc phan trang, page
number lai dudc chia thanh:

10-bit: page number.

10-bit: page offset.

PH KHTN e
TH 106: He dieu hanh https://fb.com/tailieudientucntt
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e
e

Vi du bang trang 2 cap

Vay, dia chi logic nhu’ sau:

page number page offset
P P, d
10 10 12

VGi pi la chi muc trong outer page table, va p2 la chi muc
cua mot trang thudc outer page table.

PH KHTN Cr e s
TpHCM CuuDuongThanCong.com TH 106: He dieu hanh https://fb.com/tailieudientucntt -
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Lugc do chuyén doi dia chi

Lugc d6 chuyén doi dia chi cda kién trdc phan
trang 2 cap 32-bit

logical address

P, p, | d
P
P
pz{
Outer-page d
table
page of
page table
PH KHTN Ca e
TpHCM CuuDuongThanCong.com TH 106: He dieu hanh https://fb.com/tailieudientucntt
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Hiéu qua thyc thi han trang da cadp

—

Vi moi cap dudc luu nhu moét bang phan biét trong bd nhé,
chuyén ddi dia chi logic thanh dia chi vat Iy t6n t&i 4 [an truy cap
bo nhd.
Caching cho phép cac tinh toan nay kha thi.
Cache dat 98% hit thi:

effective access time = 0.98 x 120 + 0.02 x 520

= 128 nanoseconds.
Bi cham lai chi c6 28% trong viéc truy cap bo nhd.

128-100 = 28 nanoseconds. Gia s 1 truy cap bd nhd la 100 ns, thdi gian tim trén TLB la
20 ns, nén néu 1 hit trén LTB => ton 120 ns. Con néu miss thi 4*100 + 20(search tren
TLB) + 100 truy cap frame = 520ns

PH KHTN Cn i
TpHCM CuuDuongThanCong.com TH 106: Hé dieu hanh
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Iaﬁg trang ﬁghléh ﬁaﬁ

« Muc tiéu cla bang trang la dé tim ra trang vat ly tuong
U'ng cua tung trang ao

« Tuy nhién, sO lugng trang ao rat I6n = kich thudc bang
trang co thé chi@m mot khdng gian I8n trén bd nhé

« Vi du hé thong 64-bit dia chi, kich thudc m0| trang E
4KB, vay bang trang can 252 mau tin. Néu moi mau tin 8
bytes thi bang trang chiém 30 triéu GB.

PH KHTN e
TpHCM CuuDuongThanCong.com TH 106: He dieu hanh https://fb.com/tailieudientucntt
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Bang trang nghich dao

Moi mau tin danh cho 1 trang that (frame) trén bd
nho.

Moi mau tin gom dia chi ao cla trang, cling vdi
thong tin vé tién trinh dang dung trang nay. <pid,
D>

Giam bd nhd can thiét dé Iuu mai trang, nhung
tdng thdi gian dé tim bang trang.

S dung CTDL bang bam (hash table) dé téng t&c
do tim kiém.

PH KHTN ke s
TpHCM CuuDuongThanCong .com TH 106: He dieu hanh https://fb.com/tailieudientucntt
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i(ié’n tric bang trang nghich

logical :
address v physical
7 5 e : r address
7 t
search i } '

pid

©

page table
?HH'E"I\',ITN TH 106: Hé diéu hanh
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Giai quyet van de dja chi a0 > dja chi VLY

nth?

NEéu khong gian dia chi ao cua mot tién trinh nho
han bd nha vat ly thi khong ¢ van dé gi
Chi lo giai quyét van dé phan manh

Khi b0 nhd ao cua mot tién trinh I6n hon bo nhd
vat ly

MOt phan luu trén bo nhé

MOt phan luu trén dia

Giai quyét ntn?

DH KHTN

TpHCM CuuDuongThanCong.com TH 106: He dieu hanh https://fb.com/tailieudientucntt
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Nap trang theo yéu cau

Pé bat dau mot tién trinh (chuang trinh), chi nap trang
chira doan ma cho ti€n trinh bat dau thuc thi

Khi ti€n trinh cd yéu cau tdi vung nhd (chlra 1énh hay dir
liéu) nam ngoai trang da nap, thi nap trang do Ién

Lam sao biéu dién mot trang clia may a0 ma nd chua nap

lén bo

PH KHTN
TpHCM

nhg?

A

B

C

CuuDuongThanCong.com

VM

Paging Table
1 Y/

i

i

wWNEF—k O

TH 106: HE diéu hanh

Memory Disk
11B
A
C
~

https://fb.com/tailieudientucntt
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Swapping

DH KHTN
TpHCM

operating
system

user
space

main memory

process P,
@ swap out

process P,

backing store

CuuDuongThanCong.com

TH 106: HE diéu hanh
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Loi trang

Di€u gi xay ra khi tién trinh yéu cau mot trang bi
danh dau [0i?
Trap /67 trang
Kiém tra cd phai truy xudt hop Ié (co trang vat ly ddng)
Tim 1 frame bo nhd trong
Poc trang can thiét tir bd nhé phu (6 dia)
Pdi valid bit clia trang thanh v (hgp 18)
Bat dau lai Iénh bi ngat bdi trap
NEéu khong co frame trong thi sao?

DH KHTN o ea s
TpHCM CuubuongThanCong.com TH 106: He dieu hanh
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Loi trang (&t)

Cac tinh huong khi truy cap bo nhg?

Néu TLB miss = doc mau tin trong bang trang

Va néu, 16i trang (=>thay trang)

Va néu, tat ca cac frames dang dung = can thu hoi mot
trang = thay ddi gia tri trong bang trang cua tién
trinh

Poc trang can thiét, cAp nhat mau tin clia bang trang,
cap nhat TLB

PH KHTN e
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Chi phi x Iy 10i trang

Trap, kiém tra ban trang, tim frame trong (hoac tim
trang thay thé) ... khoang 200 - 600 pus

Tim va doc trén dia ... khoang 10 ms
Truy cép bo nhd .. khoéng 100 ns

Pé la chua ké phat sinh co thé xay ra trong cac budc trén
T6t nhat 1a khdng dé xay ra nhiéu 16i trang!

Néu muon su' anh hudng it han 10%, chi cho phep 1 10i
trang trong 1,000,000 [an truy cap bo nho

PH KHTN e
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Chi phi xi Iy 10i trang

« Gia su:
« 1. C6 16i xay ra thi ton 8ms dé thay trang

« 2. Néu trang thay ddi ndi dung thi ton
20ms

» Gia sty 70% trang c6 thay nbi dung
* Truy cap bo nh¢ ton 100ns

« Haitilé I6i trang bao nhiéu dé dam bao

uuuuuuuuuuuuuu
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 EAT (EMAT) = (1 — p) x (thot gian truy cap
bd nhé&)+ p ((thdi gian phat hién 16i)
+ [swap page out ]
+ swap page in
+ (th&i gian restart qua trinh x ly))
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Thay trang

N&u khodng con frame trdng khi bi I6i trang?
Lay lai mot frame dang dugc su dung

Chon frame dé thay thé& (nan nhén)

Luu trang nan nhan vao 6 dia

Cap nhat lai bang trang (trang nan nhan thanh invalid)
Poc trang can thiét vao frame vura chon

Cap nhat lai bang trang (trang vura thay thé la valid)
Bat dau lai Iénh da gay ra I6i trang

TOi uu hoa: khong phai ghi trang nan nhan trg lai

n€u nhu' no van chua bj thay doi (can thém dirty
bit cho mai trang).

DH KHTN TH 106: Hé diéu hanh
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Thay trang

Khoéng dé dang dé tim dugc chinh sch thay thé trang t6t

Khi thu hoi mot trang, lam sao chung ta bi€t la trang tot nhat co
thé giam thiéu 16i trang sau nay?

Co ton tai thuat toan thay thé trang toi uu?

NEu co, thuat toan thay thé trang toi uu la gi?

Xem vi du sau:
Gia st chiing ta ¢ 3 frames va chay chudng trinh theo mau sau
/,0,1,2,0,3,0,4, 2 3

Gia s chung ta biét thr tu yéu cau trang

PH KHTN e
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Thay trang

Gia suU’ chung ta biét thU tu' yéu cau trang nhu’ sau
7,0,1,2,0,3,0,4,2,3

Thuat toan toi uu la thay thé trang sé khong dung lai
lau nhat

Van dé cua thuat toan nay la gi?

Giai phap thuc t€ la du doan tudng lai(sé yéu cau trang
nao) bang qua khur

CA thé dung vi tinh cuc bd

PH KHTN e
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First-in, First-out

Cong béng, thdi gian mai trang trén bd nhd gan nhu
tuong ducng nhau

Co van de gi khong?
Co phu hgp vdi yéu cau cua mot chuang trinh?
Co hiéu qua vdi vi du cua chung ta?

/7,01,20,3,0,4, 2,3
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* Thay thé trang FIFO

reference string

7 2 0 3 0
s = = 218
0| (0 |O 3| |3
1 | 0

4 14| |10 0/ |0 .
2 = = T 1/ 10| |0
0 |3 |3 3| |2 = 2 |1

page frames

DH KHTN

TpHCM

CuuDuongThanCong.com
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Reference string: 1, 2,3,4,1,2,5,1,2,3,4,5
3 frames (3 trang cd thé dong thditrong bd nhG tai moi thdi

diém)

4 frames

Belady’s Anomaly: more frames = more page faults

DH KHTN
Tp HCM CuuD uongTha'nC0ng.com

4

3

4

2

3

3

5

9 page faults

10 page faults

TH 106: HE diéu hanh

r )

https://fb.com/tailieudientucntt


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

LRU

Least Recently Used (it st dung gan day nhat)
Moi Ian truy cip trang, dan nhan thdi gian lai
Khi can thu hoi mot trang, chon trang vdi nhan thdi
gian lau nhat
LRU co phai toi uu nhat?
Trong thuc t€, LRU la giai phap t6t cho hau hét chucng
trinh

Co6 dé dang cai dit?
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Thay thé trang it thudng s’ dung nhat

Duing 1 reference bit va bd dém cho moi trang (frame)

Moi ngat dong hd, HDH cong reference bit vao bién counter roi
x0a reference bit (bat reference bit neu trang dugc su dung)

Khi can thay trang, chon trang c6 s6 dém it nhat
Co van dé gi khong?

Luu vét tat ca, kho thu hoj trang da dung rat nhiéu trong qua khr,
nhung hien tai khong con duhg nua

Chi phi cao dé quan ly counter, b&i vi bd nhé ngay cang 16n

Cé thé cai tién bang lugc dd dd tudi: counter dugc shift qua phai
ErL,r_dchIgt%l cong reference bit va reference bit dugc cong vao bit
rai nha

DH KHTN TH 106: Hé diéu hanh
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Vi du LRU

reference siring
7 0 1 2 0 3 0 4 2 3 0 8 2 1 2 0 1 7 0 1

e 3 [F (= 4 |0 1 1 1
0| |0 |O 0 0 |0 (3] |3 3 0 0
1 [ 3 3| |2| |2] |2 2 2 i

page frames

DH KHTN
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Clock (Ca hgi thij‘ hai)

Sap x€p cac trang thanh vong tron, va dung 1 dong ho

Dung 1 use bit cho moi frame. Bat use bit 1én khi ma
frame do dugc dung.

NEu use bit = 0, trang khong su dung
Khi 10i trang:

Di chuyén kim dong ho

Kiém tra use bit

If 1, mdi si dung, xda va tiép tuc
If 0, chon trang nay dé thay thé

Liéu chiing ta cd thé lubn tim dudc trang dé thay thé?

PH KHTN e
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Tudong tu' y tuéng trén nhung,
Dung 1 counter va 1 use bit
Khi 10i trang:

Dich kim dong ho

Kiém tra use bit

If 1, x0a use bit va dat counter = 0

If 0, tdng counter, if counter < N, ti€p tuc, ngudc lai chon trang nay dé thay thé
Nhan xét
N I6n = gan giong két qua va&i LRU
Néu N qua I6n thi gap van deé gi?

PH KHTN Cr e s
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Tiép can khac cua cg hoi thir 2

Ludn gitr mot danh sach n > 0 trang trong

Khi 10i trang, néu danh sach tréng c6 han n frames,
chon 1 frame tu danh sach trong

Néu danh sach trong chi co n frames, chon 1 frame tu
danh sach, r6i chon mot frame dang su dung dé dat
vao danh sach trong

Khi 10i trang, néu trang 10i la trong danh sach
trong, khong phai doc lai trang do 1én bo nhd.

Trién khai trén VAX ... hiéu qua gan dat LRU

DH KHTN
TpHCM CuuDuongThanCong.com
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VI sao?

Tan dung tét han resource (CPU, disks, memory, etc.)
Bai toan?
Caching — TLB?
Su cong bang?
BO nhd gidi han
Cac van dé co thé phat sinh?
MOi ti€n trinh cAn mot tAp cac trang(working set) dé thuc thi
Néu qua nhiéu tién trinh thuc thi, cd thé tri tré vi thay trang
(thrash)

DH KHTN
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A

I >
I thrashing

CPU utilization

degree of multiprogramming

Tri tré (thrashing): hé thong chi ban ron cho viéc
thay trang

Khi nao xay ra su tri tré?

> kich thudc working sets > tdng kich thudc bd
nhé

DH KHTN TH 106: H& diéu hanh
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Nhiéu khdng gian dia chi tién trinh c6 thé dugc nap Ién bd
nhé

Thanh ghi tro tdi bang trang hién tai

HDH phai cap nhat lai thanh ghi khi context switching gitra
cac tiéu trinh khac tién trinh

Pa s6 TLBs cd thé cache nhiéu bang trang

Luu thém process id dé phan biét dia chi logic thudc cac tién trinh
khac nhau

Néu TLB chi caches 1 bang trang thi no phai xda hét bang
trang khi context switch.

DHKHTN TH 106: Hé diéu hanh
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virtual address spaces

pl P2

Processes.
AN

v-to-p memory mappingN
physical memory: ﬁ

DH KHTN
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Tap trang thuong trd (working set)

MOt ti€n trinh nén nap bao nhiéu trang Ién bo nhd ?

g@_lu’c}ng trang thudng trd nay co thé cd dinh hodc thay
Oi

Mién thay thé la cuc bo hay toan cuc
Luge do hay dugc su dung:

Thay trang toan cuc: don gian — kjch thudc tap trang thudng
tru cua tien trinh thay doi moi lan thay trang

Thay trang cuc bo: phuc tap hon — kich thuGc tap trang
thudng tru phai thay doi xung quanh gia tri kich thudc tap
trang thuong tru cua tien trinh (working set size)
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Working Set

La mot tap cac trang dudc su dung trong khoang thdi gian
gan day nhat

Kich thudc cia working set cd thé thay doi trong subt qua
trinh thuc thi cua tién trinh

NEu so lugng trang dugdc cap nhi€u han working set thi so
16i trang sé nho

Chi diéu phdi cho tién trinh khi ma bé nhé du dé nap
working set cua no

Lam sao dé xac dinh/(x8p xi) kich thudc ctua working set?

PH KHTN TH 106: Hé diéu hanh
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Working-Set

A = working-set window = s0 trang dugc goi
Vidu: A = 10,000 Iénh

W/SS; (working set cua tién trinh P) =
E[on)g sO trang dugc goi trong khoang tgian A vua roi(cé thé thay
Oi

if A qua nhd thi khong du chlra tap trang thudng tru.
if A qua I8n thi co thé chira nhiéu tap trang thudng tra.
if A = oo = sé chifa tap trang toan chuang trinh.

D =3 WSS, = tong trang dugc yéu cau

if D> m = Tri tré (Thrashing)

Chinh sach if D > m, thi dUng mot tién trinh.

PH KHTN ke s
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Lu'u

vét Working Set

Xap xi khoang thai gian + dung mot reference bit
Vi du: A = 10,000

pong hd ngit sau mo6i 5000 dan vi.

Duing 2 reference bit cho moi trang.

Moi [an ddng ho ngdt, thi luu lai va gan lai gid tri 0 cho ca 2
reference bit.

N€u 1 bit = 1 = trang trong working set.
Tai sao khong that su’ chinh xac?
Cai tién = duing 10 bits va ngat moi 1000 dan vi.
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Bidu do tang suét Ioi trang

A

increase number
of frames

upper bound

page-fault rate

lower bound

decrease number
of frames

number of frames
Xac dinh tang suat 10i trang chap nhan dugc.
N&u ti 1€ 16i trang nho, tién trinh bd bét frame.
N&u ti 1€ 16i trang cao, tién trinh cp thém frame.
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Tang suét loi trang

MOt bd dém cho mdi trang dé dém “thdi gian” gilta cac 10i
trang(“thoi gian” = co thé la sb lan trang dugc truy cap)

bPinh nghia mot nguéng trén cho bién “thdi gian”

Néu thdi gian gilra 2 10i trang nhd hon ngudng trén, thi
trang dugc thém vao tap thudng tru

Va cling can mot ngudng dudi dé giam bét khung trang
cua tién trinh

DH KHTN TH 106: Hé diéu hanh
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Tang suét loi trang

Cau truc chuong trinh
Mang A[1024, 1024] s6 nguyén
Moi dong luu trén mot trang

MOt frame

Chuang trinh 1 for j:=1to 1024 do
for /:=110 1024 do

i Alj] :=0;

1024 x 1024 16i trang

Chuang trinh 2 for /:=1to 1024 do
for j:=1to 1024 do

Alj] = 0;

1024 16i trang

DH KHTN
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Ludc do quan ly bo nhd cho phép ngudi dung thay dugc bo
nhd.

MOt chudng trinh la mot tap cac doan. Mot doan la mot
dan vi logic, nhu la:

main program,

procedure,

function,

local variables, global variables,

common block,

stack,

symbol table, arrays

DH KHTN TH 106: H& diéu hanh
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So do logic cua phan doan

Khéng gian nglIf)’i dung Khéng gian vélt ly
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Kién trdc phan doan

Pia chi logic bao gom 2 tham s0: <segment-number,
offset>

Segment table — dnh xa dia chi vat ly; moi muc tin trén
bang luu:

base — luu dia chi vat ly bat dau trén bd nhd.

limit — xac dinh chiéu dai cia doan.

Segment-table base register (STBR) Iuu vi tri cla segment
table trén b nhd.

Segment-table length register (STLR) luu sO segment dugc
su’ dung bdi nguGi dung; segment s la hdp I€ néu s <
STLR.

DH KHTN
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Kién tric phan doan (it.)

Chia lai vung nh@.

Pong

Thong qua segment table
Chia se.

Chia sé cac doan

Cung s6 segment
Cap phat.

first fit/best fit

Phan manh ngoai

PH KHTN o ea
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Bao vé. Moi muc tin trong segment table cé thém:

validation bit = 0 = segment khong hdp €

Quyén read/write/execute
Cac bit bao vé gan vdi cac segments

Bdi vi cac doan d6 dai khac nhau, cap phat bd nho
la bai toan cap phat vung nhdé dong.

MOt vi du phan doan

PH KHTN e
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DH KHTN
TpHCM

editor

segment O

data 1

segment 1

logical memory
process P,

editor

segment 0

data 2

segment 1

logical memory
process P,

CuubDuongThanCong.com

limit base
0| 25286 | 43062
1| 4425 | 68348
segment table
process P,
limit base
0| 25286 | 43062
1| 8850 | 90003

segment table
process P,

TH 106: HE diéu hanh

43062

68348
72773

90003

98553

editor

data 1

data 2

physical memory
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Dung pha
MULTICS

The MULTICS giai quyét bai toan phan manh ngoai
vi va tim ki€m cac doan bang cach phan trang cac
doan.

Giai phap 1a: mau tin ciia segment-table khéng luu
dia chi base cua segment, ma luu dia chi base cua
page table cho segment nay.
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Sd do chuyén doi dia chi cia MULTICS

logical address

L yes

segment | page-—table

° length base no

d
segment table trap 5 _|d’
STBR
memory
A 4
— f = f | d —»
physical
address
page table for
segment s
PH KHTN CUIA geA L
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Phan doan + phan trang Pentium 386

logical address ‘ selector ‘ offset ‘

l

descriptor table

segment descriptor —><-_l-><—

h 4
linear address | directory page offset page frame
» physical address
page directory page table
» directory entry = » page table entry
page directory T
BH KHTN base register
TpHCM CuuDuongThanCong.com TH 106: He' dieu hanh https://fb.com/tailieudientucntt -
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Tom tat

BO nhg ao tao thénhAmQ’;,Ic'fp_;léndg biét trong mo hinh bo nhd da
cap cua chung ta, de bieu dien dung luong bo nho that su cua
he thong

Piéu nay rat quan trong “dé dang dé 1ap trinh”

Hinh, du%g hai todn phai kiém tra cu thé vé kich thudc vat I)g cua
bo nhd va quan ly no cho moi chuong trinh cu the dang thuc thi

Hifru dung cho viéc ngan chan phan manh trong moi trudng da
chuong

Cé thé cai dat bang phan trang (phan doan, hodc ca hai)
LGi trang chi phi khd 16n,

Can c6 chinh sach thay thé trang that tot
Phai can than van dé tri tré hé thdng (thrashing)!!

DH KHTN
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