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0x00002FFF | I
4KB VP 0x00002 ! !
0x00002000 |
0x00001FFF
4KB VP 0x00001 4KB
0x00001000
0x00000FFF 4KB VP 000000 4KB
0£00000000
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PTE

PPN/PPA

Page table

0x00000

0

0x00001

0

0x08048

PPN/PPA

0x08049

PPN/PPA

—Unallocated

— Text

0x0804A

Disk Adress

0x0804B

Disk Adress

0x0804C

PPN/PPA

-~
} Data

0x0804D

Disk Adress

0x0804E

0

0xBFFFE

PPN/PPA

0xBFFFF

PPN/PPA

0xC0000

PPN/PPA

0xC0001

PPN/PPA

O0xFFFF

PPN/PPA

Heap
Uncached

.

Stack

Cached

Kernal
Locked

= B RIVPAHLHE 454 -

1. SRHivaddreX) b i g 515 VPNAI T A VPO
 VPN= vaddr /PAGE_SIZE
VPO=vaddr % PAGE_SIZE
e vaddr = < (n-p)fiZ, pfi>=<VPN, VPO>
2. DAVPNAZEG], fEEFRD BN I IRGPTE
o if valid-bit(PTE)=1, jZiBHvaddrprfEl]iE
SaMmEB Y EH, B4
paddr = PPA+VPO, #=PPN*SIZE+VPO
o if valid-bit(PTE)=0, jZBivaddrprfEl]iE
BBA MBI PP v, B4 H i 2 A A
PATHIRES?, (EFEHIREE RS B3R AE R 40 py R 5T
WAL BERRY , R HERE DU X B AL 2 0
1] 1= g A W S BN T S
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FEMNFRGH, CPUANEHZHYBL AR IR 48 S A8, 1
RS R WHBE T R BN A, AR5l A kLA MMU, 8 30 bk
2oL Y/BiN: 1| N - =P BU K 7B iha ki I L |2 P ale el R I B €

YIEE N A7
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MMU

“%
?flr
EéH
LF[U
83
LE-
En
B

VPN—Vaddr/ GE SIZE
VPO=vaddr % PAGE SIZE

i

LETURPTH 4R 3% N VPN ) T R TP TE
PTE=PT(VPN)

Yes
i G
Yy H -
paddr=address field(PTE)+VPO
A AN
v 3@ﬁﬂﬁm@ﬁ%mﬁ
Yy ik paddr B |

PR BAvaddrij ia] H 20 sk DT i e
FEERRRAE



JREAPL DT VP A A ik D i

v

R DA o e A BB A (S Ta5T877

CHEE RGN K5
Yes ENA 2R No
i )R TR i

e £ P T T B LT ik o T BT
B AR TP e PP, N

T H VP’
T VP’ PP E#E &G
PE RSB VP WG EL R VP’ MPPAS ¥ 3Ihh
U\ BIPPrh R A [X 3k

y Y

lﬁ%ﬁfﬁﬁ)fjngﬁPP Eﬁéﬁﬁﬁu}i@%VP’ 5
‘ ‘ - X NAD % N 5

R £ 4 R T IXANAZ X IR B R R

|

B uvad!lriﬁ ia) H 20
BT W ) FE 2 B
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AT HW—A T (BB ) RERESad, WH&EAERET
BM—AEEAL (Modify bit, sidirty bit) , i 7VXFEMT T2 )E, AT
SY AR

VOISR | MARR
PTE | #niRfL | AR B 7 %ﬁﬂfﬁ fil éﬁ)@j‘%&

e Wt N AF R R S A AR 2 R BE DI, DA e B B i e 3t 33— R e ik
HEY SO, F% TN AP E I AR, BATHNAFSBXEBT (Block
Table) (BARHLE) KA XARE. HHERRM, BTHHE TRIBTEA
J%, BEAFMBTE #R W H i PP A2 AN &5 APRZS, i 130R
7, OFm “ZH”
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n A

1 @b MMURE PR 5a i, 1R T R sk BE i A 2 R MIMUUBE 1 11
PRAE R AL R ARS8 ey - MMUSE AR A WX B BRI AR L, SRR
PO, R = A —A R BT Fa, R B 5 1y Ak BE b A 3R 8 I A b R T
WAL et AL A5 2 R 58 K o

2+ MMUTESERR R U b 564, R 2 SRt B850 41, anbRasnz
AP EE T R SR b (SR BRI ), R DR A P A
251 e 55 Ab— 2841, a7 B ALANRE S BRI SE . F, A
A YESTRk e, R DT R A B AR T B 4 DURR A “HR TR
(Software Page Table)
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[5]5-4]1 & EEAE—AFERNAE, B8RRI R, Hod i SALRAR R 0T
W5, RSALFRR T AS . REIU N 72 DA O BAALEA T kA i o BB — Atk
RO, HIERAT

JiE U UL I 5 H UL Yy PR L AR B AT Wi

0 1 4 0 7
1 1 7 0 23
2 0 - 1
3 1 0 1 9
4 1 5 2
5 0 6
6 AN

7 KA

o SR HEALL AR DR /0N o TED /ISR T AR A 22

5 M DU A B HLEE (RN Ef ) Jal 2

IR AR PC=0x25, fEV] NI FFa LR B K EBRITHIIE? Wik A%, 2AMMUTEZ
ik S s R 3 Tk R 22 2 2

AT S mov %eax, OxD1H}, BER AT I ?



JE U UL 1 5 AL Yy LU 5 AR AL WG s
0 1 4 0 7
1 1 7 0 23
2 0 - - 1
3 1 0 1 9
4 1 5 1 2
5 0 - - 6
6 AN
7 VAN
OxFF
VP7
OxDF
VP6
0xCO0
0xBF
6 VP5
0xA0
0x9F
o) VP4
0x80
0x7F
9 VP3
0x60
0x5F
1 VP2
03P
X 23 VPI
0x20
Ox1F
7 VPO
0x00
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(1) WERENASER: VM + PT + ghZ5bibAz 5

(2) XFAAMICER SR FAERIA H SR IR TR A SR E
i ik =S T WS B[R] BB N AR 23 1), DA R SE DAL A A0 PR 8 e o
I, S R HEFRAA] DAFE B O R #0033k 2 ) v f 38 20 g 0 e S5t 38 ) — A 3L DT T
DA SR S BUHERE [7] B 36

(3) X EHNAAFD AR : @WidPT

(4) NNFRPEIZFRE: WETREGIE AR N FR T L, msZ
WHENE L, BTEMNEGRRREEN —2h, RILNARYE ST

(5) WAFEED FEMISEHRE: BT NS+ 0 %k



BERE i (R AU N A7 Y ¥R N A
0 CacheBt 55
/ PP 2
VP 1 -
VP 3 L PP 5
N-1
PP 7
Alloéate Hﬂ%\ﬁﬂL
il 47 1)

RERE j 1 RESU N AF

Cachelt i} 0

VP 1
VP2

Allbp’éte AR 5

1

R R AR SR

P SR R IR R
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i bl %% e ) A8 A SE
e R
N=2n niE MEPLHOEE AL E, NI R ADL I 25 T (R N
M=2m mA Y EEHE AL, Mo Yy EE Rk 2 8] A R/
P=2p PrETUH RN (71
VPO EM R HREE (1)
VPN i AU UL TH S
PPO Y3 oL T S B )
PPN

EE NI TR




REFS I

n-1 p p-1 0

PTBR ° VPN VgO

PRARGL P30T 44 ki BRPPN

—r\_>

—P ® ® ﬁ%
AVPN RZ 5,
A PTE
11 valid-bit(PTE)==0,
YW ZANENFE, €—
finh A G L 1R validlbit(PTE)==1
m-1 v » »rl v 0
PPN PPO
Y ELiNe iR

Wi i 3 ikvaddr i) A il yvaddr=<VPN, VPO>. fEWHar R 0L T, KDl Hihk
e R ] AR A
paddr = <address-field (PT(VPN)),VPO>
Hrp, PT(VPN)RRUVPNA RG], 1ETERPTH 2% i 5K PTE ;
address-field(PT(VPN)) 7 T 2  PT(VPN) A4 4% B 1 1 M bk ok 71 16 2
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[5]5-5] % —A32hL @ B HHESS A2 4 AP AL S ], 0 K/ R P=4KB.
«>kVPN, VPO, PPNHIPPOMI{i%L?

o SR HE 01 D T AN 3 O T A N4

FU K Fl 1008048010544k Ay il ik, H 1T RA

brEAL VIS

0x00000
0x00001
0x00002

oooooo

0x08047
0x08048 1 0x123

OxFFFFE
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CPUR: E—A ek, MMUGEAAZ T 8] —IKRPTE AHEAT ik 5545 . 1 00 3R AR
NAFH, HhEAE PR 2 R BN A DT W), R et B2 80a 8. O T mE s htk
Bl R, WUNG RN, FE LR SEAEMMUSSEN T — MR “RR”

(TLB, Translation Lookaside Buffer) WiEfEatE, FHREFAE T ] BIER 4 TH 50 .

TLBHYA Rk 17 a2

Memory

CPU chip
TLB |
@ VPNT iPTE @
@ Translat @
! Processor —» . o
! VA 10n . PA

CPU chip

———————————————————————————————————————————————————————

TLB

Memory




= BRI

HE, BATRM S P RS PR BT S5 B0 E M R R 24Tk, B
=1 RS T ORI, TR AR HE IR A SR 2 R SR k. B ANE2 R TR
T 2RI A b h S 1 A B O T P Bl R RATIE 1R TR “TWHR” , XRIMT
KIifpA “TTHREKH” (DTE, Directory Table Entry) , 582501 RAGAFRA TR

ES

S
IKAPTE. —

Y vl

IKANPTE

> 1KAPT

IKIDTE < ; ]

S IKANPTE —
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5 1RTIRRM, B—RIERATERIE H 5 U bE i 7 Bl o e —— W MR- b
m, XTES-24F R B2 BUREH, BR R A RE S bk g -

DTN VPN VPO
1045z 1045z 12457
N Y
N
32457 i Foh sk

% — AR sk vaddr = <DTN, VPN, VPO>, aJ Ll ad 40~ 2P SRk T bk 446 -

1. MRHFEDTN, 7EHFRDTHHIF2H R EENE: DT(DTN)
2. HMRIEVPN, LR 25% 0 R R BIX B 5T %50 : DT(DTN)(VPN)
3. FWIITRIDT(DTN)(VPN) iyt ik s, B4y B o im i FL k-
address-field (DT(DTN)(VPN))
4. N HYE R A 5VPOPFE, BBt :
paddr=<address-field(DT(DTN)(VPN)), VPO>
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oVPN 1(nifi) | VPN 2(mafir) | woeee VPN k (n ) VPO
EALUIES E VYA
\> ------
. " j
> | o
~p| PPNe
2n1/|\%1ﬁ 2n2/\ il
: MR
20k AN TN
m 1 ¢ p1
PPN PPO

VA

PA
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> A RERE RS B 58 4 NS 2 P BN A7 157
> A RERE RS B S N P B N A 1
> P HRERH L (swap out) B, R#ig#tidd

SeERih?
> Y ANHERREIRBIRAR, — & BEPERA D] E— R

et I By B P A 1 ?

> JU3R
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R AL

BRI | AT IR B — AR RN NI W R PR TR
® K4 (Demand paging) : RGN I H M 0 #— Bl BT A #Z% BT N £2
® i3 W (Prepaging) : TN DLEH 205 MBI M E I OE , FHFHRATEHX LR RA N

SRR | R — AR AR A ISR AR (BURAFAE) MRS B . X0 U BR YL, XAl
WHICRRE, FOYTCieHE e e B 00w , i A0 B8 1 0 P A7 D i B8 A 2 AR ]
ORI ) 2R AR -

BRSNS B, TR B, e R — A B 1

SERAE B | BB TR R A

o IGERELAIUN: NSRS B Z D W BL T i A 5 H

® EHIRVEH: YT BT BN, JEAE R AR BT R i AR B T T A A b Bk
%, RAETAHRENYE LG hakik, Bl RS ERGE R 2 RE

e | e SR ORISR R, & R T AT I — M S O S A AR PR -
® RN RAY—AWBELE B Pkt F T B, A S A
o mikK: KB AMEANWHAETEHEICN T SMWEINAEZ A, BHtH S mw .

m#EdEs | POEEEANFHHENEE, WY “REHFRET o WRE-IZ, EEMHERD, b
HERE ]It 4 TP RS MRER R, WIS ATVF S RS AR A b5 55—, W oREE R Mifkie
Jo4Z  SEHGEAEES B AT S B e AR AR T B S MO SR s Bl
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5.4.1 By fmabitk s 2

Jey BRI S A P A E K
B [ [HEBHE (Temporal locality) : QISR—ANNAFHITHIBAR)F ViRl — K, IBLALERAR
Kok, B R RES IREE JiHIZNAFHI0;
-2 ] JEREE (Spatial locality) : 4R—AWAERITTHIGRETFE —k, IALED AHH
K, PR AT RE 2 U5 )12 TN A BT PR Il B e e BT

int sumvec(int v[N])

{

int i, sum=0;

for(i=0;i<N;i++)
sum+=vli];

return sum;

00 N O g~ WN R
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IR FH T DR AT B4 — 4 R U0 5 TG BN PRI o 32 SR ) TR i B -
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KE AN RN BRIN AT, T =5 5 1) 2 25 6 U0 0 i+ B — A~ BT, A% i
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* TR BT SR FRE R B A TN R B 1) R U DL T, R 2 D T S BN
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WCREETT DA & AL AE 4R A 06 R P A T ] AT AT ) %) -
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PR RS Hh e A i AN FTRE VG ] R BT o AR SRl P D, el B U 1) S R el
Z ] BB 2 LB AR Stk o PR e R 25 SR e 8 R 0 25 94T DR SR 3
BeoRIAT 0. BRI HRE A WE e, BB, K
b B R SR s i S RE ATk BE < W] R 3967 o

BRI — LR FELk i 10 5O sy P o T AR “BiE”  (locked) A
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* LRU (Least Recently Used) : B[N igeale— YO B 2 AT il 0L o AR SR itk
JEE, X R R AR FIZIM . SKBLRUM—MI SRS & — R I— &5 — ik
Vil B I T, I EL b AR K Vi 1) Pk 8 BT aX A I 0 53 — Al 5 I R e3P — AR T 1R
T AR o
* FIFO: ZSRMHTE /3 BLar AR B B AR S B I — MIEER G i X, R4 A\ S i 07 sl Tk
DU o RN FTRE & BB . BEIERAEN AR I s KT, B — M ERA BTN
FHID, FIBUEWRCENRHMHE T (XA H AR, B —MRARTRR
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F F F F
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Toil 2 [ 2 o B IE R v A e, ERAEAEWRTA B BB AR /NI TR BEFRIX A )
WREGINTAESE (Working-set) WM

TAREW (6, ARk—ANWHEEE, FRTER R AN, A4 5T E 5 7] Brid & i ol T £
Fo MR—ANTHE BTG, WLACHESESETESET; MRCEREAEHER, A
LN BERE—RVIN)G, ZANBEEAL, BN TSN L. BS-80FK R T —1H
T 5 1 5 51 DA . A= 10 11 TAR 4 .

.261577775162#412344443434432...

4=10 ? ?

h b t3
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TAERRER R — Al N T4 i TARRE D KA, IR ARG R XA
B NTEREREL | MG 4] < R, IAREWRESZERR S B/ R IEE S E B T
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