CN 112286839 B

(19) R &R =G

(12) ZBHE F

(10) 1AL /N E2 ON 112286839 B
(45) NS H 2024. 05. 10

(21) 1S 202011089886.3

(22) EBiEH 2016.12.21

(65) [E—ERIEHE A Bk S
HIEAHS N 112286839 A

(43) RIFEAFH 2021.01.29

(30) AR HE
62/347,495 2016.06.08 US
15/293,627 2016.10.14 US

(62) 77 RIR IR R
201611191432.0 2016.12.21
(73) EMBA AR TT A ]
k| S ERDIEIEEVER B
(72) REAN WRHYE « i
AN « AR M o ZERIAAR

(74) FFIRIENA I E SR AAEEARR
itk w] 11219
EFREIT I XS

(51) Int.CI.
GO6F 12/1027 (2016.01)
GO6F 9/455 (2006.01)

(56) JFEE ST

CN 103597512 A,2014.02.19

CN 103827839 A,2014.05.28

CN 1506843 A,2004.06.23

US 2006026359 Al,2006.02.02

US 2014189285 A1,2014.07.03

AT 2RI sk IRIE; F2 PR . SPARC V8
AL RS PR T R EOR S T
F2.2010, G311 , 4.

HEL Kl

BORIZEER AT BiBA380T B EI5 5T
(54) BEBETR
ITFSHIF e A5 B8 T
(57)-1}&]_% s 100
AT KT R S5 R0 28 3L =
AT 5 T I B AERPE P 31 5 BB He o (el (2]l

J& 252 0Rs (TLB) FHLo fufF—uk 2 ME RS
P — Ak 2 AR PR RS 0] AR FEALFE R A%
PATHIIERE S — AR AR R R DU 5
— AN AT IR M EEAT i 75 HOHE Al o
o IEFEPA T 5 SRR IR I AL BRI AL PR A% 7]
PAAE A TLB Rz if R o AR RS A AT LUK TLB R hiris
RAEEENH B TLB Rl R o] DL FEbRiFE
B BN T M E A AR N TLBRHT AR 5
WP R UL i DLTET 0 kDA fRos H e
R AT DALEATACBIATLE N i 3K ) 52 B i A

=

TLB, TLE; TLE; s TLE,
121 123 125 127

L
141
Lok !
[CEak L [ S = -
161 ¥ i L 1L
151



CN 112286839 B W F ZE Kk B 1/3 i

L. —FR T 51 AR A R0 5 22 s (TLB) T hift ik, fudh

FH— Bk A A PR AR A0 WA 28— A0 PRAZ I BT O ZERE B — AN sk AN I DA 7 i LT
5= Ak AN e i RO P BRAE A A bk AR ST, A B R L RE— AN 2 N b PR AR
¥

TR 26— A0 HEAZ AR B TLB P hris oK 5

FH AT 8 —ACERAZ G BT TLB N Al sk A% 16 B Frid — A sk 2 a0 B b g B Ab PR
1, IR TLB N A7 K (04 :

NRrHhE, B N ARk AR R R AT IR I A ERAZ A TLB BRI AT AR S 1 —
kA HE i s DU 5

TBAHHE, Bl bk 35 Al R H e A B BE S A (T AL A TR TLB R i 2R A 5¢
1 LAK

AFRZFRRE R,

Fri 5 EERFIEAE T, Fnik 5 B8 DL T PR

T TR H ARz AN e AP, e Frid H e A AZ AR AU B S Ak
TLB 7 iR ip & 1 T AL FRAZ AR S BT EC I LA e A B TLB A & TR TLB
Prig R TR N hr b= gk B AR e AL PRAZ AR N TLB AT AgER S ) — Bk
ZA A 4% DL

Horp A e A PR bR RS B AT IR TLB I hif K rh i S I A /b B A bR iR 5
JAAVCE , IR TLB N S skt 2205 .

2 ARPEARNER T 7 15 18 B4  AEFTid e AR AZ SE A AT TLB M s sk i, A
P e A A, o e TR B R A B TR i A

3 ARIEAUR BRI Bk 10 5 1, Forb, Brik — ANk 2 0B 2R T— A ek 2 AN SR FUAIL,
o BTk SN LSS — A s 2 R I R LA RS (VCPU) |, I H TR AR AR S AL Frik
—ANERZNVCPUFP A T ZE—EFE

4 AR ESR TR I 5 1 iR A s -

FHHL D BR RO E SRR B TR TLB N hiis R IK 88— AZ0e A A TR TR DA K.

TERTIR 58 —AZAC TR RS IS OU T, iR B A BB CfIART AR TLB M ik

5 ARIEAH FR 1 B AR — RT3 iE AU -

I F ] G FE TR T il (APIC) e B B TR TLB MR R I 56 A2 15 4k Tk
HLPIRES , I BAERT R 58 R4 TR ARSI S0 T, il IR APTCHIA TR TLB N hiy
K

6. AR FAH R 3P IR 1 5 7, Horh, i A BRAZ R IR 5 B A T T AR bR iR 7T, L
AT B AEEOAR DL N AR — B2 A VML TR VM OV CPU AR FE A2/ B AEVCPU B A EE
AT THIZERE .

7 AR ESR 6 Tk i) 5 7 , 16 047 -

ERIER M FH AT A ERAZ AR R R EAR IR P A R B AR B8, BB AT I ks i
(BRI RTLB ML LK

FE M FT R AL EAZ R R IR S EAR IR BT R Ik SR B AN, H ik 25— AL A
SERMTRTLE FHiiE R .



CN 112286839 B W F ZE Kk B 5/3 T

8. — R T AEREAR N 5 'S RIS L 5 75 22 e (TLB) MR RS, Irik ARGt

— AR PR AN AN AR A, Ho, BTk — ek A A B
ARRL TN -

TEAE S — AP EPATIO AR R E A 2R # DL S — e 2 A e
SR PRAF i me LRI DT 5

A RETLB R hris sk ; il

KT TLB R hr i K AL 18 B ik — sk 2 A0 H Az ) BB AL PIAZ, TR TLB R hiris sk
B

MRz, AR N PRS2 TR L AR AZ (AR R TLBRHT 1 AT AR I —
MK A FE A DU

RSN, BT IR R bR FE R AT F e A PEAZ AR A T AL BN TR TLB N Hris R 1 5¢
h s PA K

AOPRRZARIRAE B

FTik R FINEHIEAE T, iR R G B oo T Bk e A EAZ rh (0 A e A A,
Forb fEmE Fr ik e A0 AZ PR IAUE B S IR TLB N hrif sk i 5 i AT iR A AR R (S
SVCHEE I H R e AN FRAZ I TLB A & TR TLB R hrais sk rh g pirak N bk , el sk (48
7B A A R TLBI AT R SR B — AN 8 2 RE AU A s DL I

Horpr fEprid Heg AR PR bR E BAS FTIRTLB I R K rh A S pr i A EEAZ iR 5
SASVERCE , TR TLB N R skl 22

9 ARFEAH SR TR R Gt , Horh, ik — AN sk 2N b PR B Bl L A < AEFTik e 4b
PEAZSE AT IRTLB N hrissKIN , AT iR e A PAZ I , o, 7E FriR i A ik Ab i
FIT iAo

10 ARPEAFN ER 8RR g, Hor, ik — ek 2 A PR AL 0 T — Ak 2
AR, Forp, BT RN L 48—k AU SR AR =R (VCPU) |, HL TR iR 2 A
Ik —A ek 2 NVCPUFR A T 5 —E R .

11 ARSEACH R8T 1 A 4, i A& R T R B e, For, BT o 7 P B e e i
N HEBALBIFTIRTLE N R R I S8 Ao S AN TR TR, LA S AE BTk 55 A2 A0 TI%
HLPRASIOTEOL N, TR F 73 B e AR TLB M hiis Ko

12 ARPEALH ER 8 1 LA — W FTR W) R G, ib G4 = 2] g Fh 2 il v (APIC) ,
o, FTRAPTCHY L A « 6 Uk B TR TLR T il SR 0 58 — A 2 S AT Sk A4S, 9F
HAEFTIRSE ZAZA TR RSSO0 N, 8 FriRAPTCHIA TR TLB R hris K.

13 ARPEAHN ER10FTAR I R G, b, Frid s i e B aAE -8 ds i rs, Jorb, By
B EIELL N — k2 A : VML TR VM PO VCPU  AC BR 2 A2 A/ B AEVOPU B AL P A 2%
WA T ERE .

14 ARIEAR R ISFTAR I A G, o, Frik— ek 2 0P s gl Bl 2 -

EREF A FH AT AR AL PEAZ AR RS EAR IR TR S - B i A 20, B 28I R A T TR IR
FIAEIART AR TLB 7 5 A

TE M AT IR A EEAZAR S BARIR I AT A 1 AT iR S B BN, SEBT R TLB R 7
T Ko




CN 112286839 B W F ZE Kk B 3/3 7

15— Mt 52 AR 2 A T AT AR AT BT, P 48 A — A el 2 A
ot P TN B Py i — B 2 AR RS P TN R = T — T AT i 5 vk



N 112286839 B W OB P 1/8 T

R SHRYEE IR G & EE T L

[0001] 3 Z 1A
[0002]  ZHIGE T Hivg H 520164512 J1 21 H R B I 2 R 5201611191432 0443

ESEE

ARG
[0003] AT M ARTT SIS R e 2 P L

EREA

[0004]  ZAZACHE AR AR IUALTE 2R G 5 8% A 10 B 3G I e g as 1A AE
RGPS PR E R R R A AR B S5 S e, (R A R i I 5B
VPR # AT LU AR R Ze B A RS b o EX i b, RE AU i el o 0 ) B D i,
FRAREAS T I B 21 AR Ge OB A 2 RO A B o DUER AT DA B — B n i A7 it s 0l
TAIIR S A7 B RO B B o R T 42 =R R UL s DL T A AE S PR b 1k g
B, ACPEER AR MZ AT LU SCEAE i R A i UL T 2P A7 st e e e 1 e H e
222 hgs (translation lookaside buffer,TLB) o

[0005] Y75 GURH BB E A% A DT TR S I, Bl M A PR e MR LI FE AU it v
Kb ok LB 7 B BRI, 75 ZAE N ST R AP e A I A S & 22 s
(TLB) o /E—LEI50 N, X gl A 15N TLB Mz (shootdown) Hlr i HRIKT K SZERRY , 1%
Wr s R B AR R AZ A A AR I R i DU A% H IR E A, BN E
115 HRTLBH AR X s 25 H « HArab PRRSZ 1] AN E AT H O TLBZR HR R R AR L 3 11 4%
H ,If BLIATLB M A A o A A5 Sl A EA 15E A B A A A a4 I 0SER A
AR BT S SR 8], AR JE T AT G0t 2P A0 IS UL, B b PR ARAZ A A T
b PALER Z BT 5E R TLB MK

[0006]  FE AL IR, A s MRS Il (FIANTLB M sR) I REERER 1, R P E AL
PREF AR LA RS 2 TR0 15 7 Z A B 7 A N o e, REFUAL RS rT U 28 (40, H
EHRE Fy A T THE 7 S B ERCPU AT AR A5 1E) , NI B0k B APLE R AL B AR TLB M 47
WA AEIR o 7F B KR A PR AR 1 R e, X BE LR R Al REIS N, A7 I 2t
SRR IIVERRRFL.

REAAE

[00071  ZR NN 48 Bh S 51 AR K AREETLB N Ry oK o — 5 TR G — B FH T /e
PRSI SAIEREETLE R RS 75 AR b, B — DB S M I — P B 2 AL RS
FIARE AEALEE A B A TR RE B — A B N7 e DU S — DB AN e ik
IRAOPTERA 7t mis L AR R ORI o LEAE SRAT 5 R SR 2R UL B R A% AT VA ZE BCTLB
PLE R AL PEAFAZ PTLLCRETLB N hiii KR B BAZ - TLB R hiai K] LR E B 57
2 ML EAZ HIAH L TLBIRET HO AR IR A R S it DL DT N ik AN B R L e



N 112286839 B W OB P 2/8 T

RZATAEFTAEBAINTLE N SR SE A IE AT o

[o008]  fE—EE R, 125 i P A EOARAE AL PR AR AZ S T | i RN M ezl
BN FT LA R AR A o ik — e 2 AR R 1T AR T— D B AN R AL,
HPT IR AL O — D 2 HE AT AT UAC RS - 2 FE T LR A — Dl N AU
FTH AR —2E e

[0009]  fE—REoRBirh, 125kl T DA A - iy L AP B TR E R TLB R iR AN 2
— IR T IRE, S 55— AL TR AL TR IS Ol Ml A A B Tai A
TLB MK

[oo10] A — 51 i —FiH AR Y 51 S AERERTLE MR ARG 124 G0 DA —
PMEREA RS, ERA O R — e S MR X A, — A
REFR S T ARG B A EAE — Dl Mg iz 2 — FR TR S 2N R
Fffas B S— DB AN BT IR PRt e MR ER OCIEC  TEAE I T S B S
PERR AR AL T DA B 9 AR B TLB R oK o AL AL T LA — DR EL O TLB ML
TFRAE B H EAZ - TLB R hii R o] LB IME B Fs F M BAZAIAR R TLB R
SRR IR FEAUA 7t DL BT EY) NIk DA K Fio s e A T DAAE AT AL I TLB M7k
5 A AL -

M+ & 154 BB

(00111 FEfff b sl A ERR A7 2R T AR, i ARE B b 2o AH R
o, fa4 .

[0012] IR TARBEA AT I R 4

[0013]  B27R i TARIEAATF R TR T2 S HE UL A e o

[0014]  BI3ARPEA LTI THIIAEZ M A TREUNLIY A e

[0015] 4@ ARPE A B S BE B i AR A o

[o016] B EARIEAA T S B e A2 o

BxANX

[0017]  ZZAR

[0018]  ACHLADS M F T 8 AL H LA 25 2% b (TLB) MHII A G Iy M AL AT
AT o A1 H IR AZAC PR AR AR (VM) BRI H , AL ERRS 111058 — A2 Ak e A~
1 EAZI 190 FlTLB M. ARG , B MO 7 2 2 HAH R (I TLBLAAA & TLB& 73 (0 2
TLB M AR~ i AR — AN 2 A A DT I  fEAAE TLB N R s BN s A AT T,
WO AT BB A A TLB N 7 21 AL I SE R o 1X T AR A I TRt o SR AR, e 12
MTLB NH7 FHREAATL A (R BERE S A I, R bl i 20 PR TR 15 ] e o 25 e R AT A %
(RgE—PALFE.

[00191  ARPEALTT, W DA ik il 1 52 R S50 77 2R TLB N hds 5 AR R B 5 A
RE T Z R R A w DU TLBAHDCHR ) IEEAZ,, SRl /D SE B TLB N H i 7 AL F ik
DU 030, 44— sk 2L EPATI A RRS B A R AR DU S —
A AT SRR i b R OCIBEIN , AT BR Hh 5 | R RR SR A2 A= TLB M i

6



N 112286839 B W OB P 3/8 T

15K o TLB N A5 R AT LA R bR IR B 1Z bR B R vr e Mo s i e 2 5 s
PI, 48 R T MR TLBIRHT R P74 i DT T sk 24 DU N bkt , DL R R vl
PABIATLB N AR 52 B ke .

[0020]  HRiffE BT LLAUREARINAET , B2/ VML AE VMR AR/ VCPURE AN R B #5342 DL M AEVCPU
1/ Bk ALFR R AZ N B TR R P] LR BRI sT o 7F SR Se s ), BIANTEx86 R Ze N , A
PUF B A PAEFE— e 2w il Yn e Fh W il %5 1D (APICID) \ HEALIAG PR A 1D (VPID) At
P2 1N SCPRIRAT (PCID) o APICIDA] DA HT % WG E AR SR AR R At 451 40, R e
R AT DL E 2 Zenk AR A S 45 Tt APTCID » 352/ 22 45 ] DABR BB e A2 1 EAE A T4
PRI X EEAZ HUAPTCID  AEFEREAE R AL (W) FARVERVIE DL T, B/E R 4 v] DA 3
&I EAE DA THS i BERE IO VM FE LA FE S (VCPU) I 5 21 1 EAF A TVMI ) EE A - APTCTD ]
DU IEAE P TVMI e A .

[0021]  JEAUALFRAS ID AT DARE 73 it 5 VM /2 i A PR A A o 5040, Y R A VA
SSPATHS 12 EEAZ AT AR 3 e VP IDE S0 o AE1Z I FRAE VMR AR IS D0 T, I VMIT)
LY R DA TR VPIDAE

[0022]  FIRIEIERE I T SRR IRRT (PCID) 43 il 25 T B TROERANIERE A 1X i L A b
[IPCID ] LA 73 it 4 S5 AR R AR I IR E TLBAS H o 4 T35 SR TLB T haiy Kb #E , v]
PAEPCID. 513K TLB M R REAR I APTCID VPIDAIPCID—2 R DAB A i b5
=]

/O ©

[0023]  TLB Fhrig =R o] DA# & 14 B E A G BRI AT G 1% WA SR 1, TLB N i
SRATPUAFEFRIRAE B N R R R

[0024] X THCEITLB N Rl sRIEAZ, AT AR bR RS BRI S /ETLB M i
KA AR IR B2 AT PO AR b b, AR B OPR IR B S B S AETLB MRk
AR IS BANVERD , AT DA i BT T A 52 i CPURR 45 2 I B0 T2k 2288 TLB T hir iy
Ko A5, Bz AT LA A AR I TLBRARE Fo /5 5 MRk, I HLAns& , el
IR TC AT RN, BB AR N R AN BRI TLB N , Bl 3 A SR 220 T2, W)
oz AT DA m Ak & D4 oA, R HIEH DDRE , v Ak S EE R H .

[0025] & 442 AT IR M MOZ B O A PO B30 o 70 13X, A% PT DA R B 2
HHAC BRI B, BB RN TLE N R R K A B X A o A — L8 S 151
W, AR PA— AR TLB M KAk /e« A T A TLB MR R IR i AR E R
G AT DU PR B S B R A

[0026] X HIFIARHIRFAE F] A S v 2R e S8 A ROAC B TLB I Hiad K o A5 1X 5 T, TLB N Fidy
SKATUAB B ST 5 L TLB Fhr it R AL PR AZ 200 o 34N, KA TLB Pz AL EE #AZ 7] A
FERCTLB N1 5E A AR AR T R BRI B IA , AT SRV A IETLB Pz A B R A A2 B bt
eI E.

[0027]  JRGIMER S

[0028] 1 M T RIDABITTLR MR A S100. 51X I, R ufE s D—ANE A 103 .,
RS 10010 (45 TUR 131 WFA B 141 B A5 2 15 LRI J1 A FREA T 161

[0029] Wy A7fif s LA LANER D A7 5 15 1] DAAEAE AT F— Ak 2 A0 B A5 10305 R 45
B BT DL ACFREF 1038 THIFE S CRon ) « WER A B 7 aids vT LARAE AT DA A bR

7



N 112286839 B W OB P 4/8 T

#1032 RN ATAG O BdE CRor ) R B A 75 7T DUR RERS A7 1] AL RS
(AR AT A E BT I 282 Al 39X B i A7~ WROMLRAM.DVD . CD-ROM. H] S [¥J 1
PRI AR o

[0030]  fEAE7EMERAARBIAFA AR NI 4R 2 P DUE AL fs BLEE P TIO AR HR 226 1 N
PLAsARNY , sl F AL PR ER M B AT IO AR FR 248 i WA o AE X T 1A, RIE 4847 L R
7B R R AEASC IR AT DL i o 584 P DA RL ERRE SRS 2 A7 A R AL PR RS B
FRACPR, w2 DA B T S8 A 1 5 AR T R ul I e w3 i A TR AR AR 1)
JHACEREE A o T T RN E 2 RO TD AR T L AMIAE .

[0031]  fEAELEYERAERBIAFAH A N B 7] DA R AL PR LO3MRPEHE A0 2 AEAEFE L
B4R, A A AR 1 32 RS2 AEAT R B S5 AR A1, (& Bs T A AE A 5L 2 A7
i, 7E O A B e R AEE O A 1 2 AN Rl T BERNE =038 , sloXML SRS o £ 18 7] DLDAT:
T4 88 AT A A AL, I BASPE T 3 M L ASCT Tk Uni code o JEAN , 2538 7T DL AU
FE LR AR B REAE E , BIAncr i SOR G R e s S g e H e A7
R BRI 5 R, B an7E He LA e, sk R U F RO MR B EA S g «

[0032]  ALFREE103F] DL AR AL FE RS @5 Wk H Intel 2N ) ek Advanced Micro
Devices[JAbEERS « PRI, A BEES P DL % FHEE AL (ASTC) JEREZ Pl gmAe | 11%44)
(FPGA) “5: 1% FE il o S AN A ER 103 7] LA FE 20 ER o - A2 PR s el LA 15 o B OK
TEEIFRURE T —/MAEEERR 103 (HUE ARSI E B A SUE IR E], 2Ge10071 AT PAFEAE
A TACERRS  PRE , NP AREE RR 10 5 | PR SRR o0 E4E X v DL AT IR E Rl AT LA A TR RN
AbHR RS E L S 5151 .

[0033]  AbHERS103 R LAEIRE— ok 2 4%105- 111 AR M T LU T H e T 7 45
A ISR AL HL . SARA R (R R MZ T LB & Rl 22 17 (cache) , ok FRAN R 4%
FERT LA S P AR

[0034] R A EIEE/D—A 1155131 5IFR 131 A DA TR AL AL PR AR 103N 2 A7 — Bk
PP RS AT e D TRIR S B A B O AR S P B 1L , L AN E A0 e 14 L sk i B A
#1561 RV TR 31 R R AL RS 103 ANTE , (HE D122 131 A DAFEABAE AL PR #1031 15
BREEAT N Bk H AP AR A s 1A R A A 15 L

[0035] Oy [ & Rt MR LA mi DL I 4 A N ) B B (1 3 R, Ab PR RS 11 A% 105 -
111R] AR T £ 25 e (TLB) 121- 127, HoA7 ik e U770 23 UL I 2 M PR 75 10 e/t
B

[0036]  ZZc100 0] DLAHEHL )4 BR A TE16 1o FE, A P B o0 i) DA B4 FE 28 103 P 44
T L TR 2 o IXPERAS T DUEIAE “TF IRAS S O IRAS E F 4 T S RS Z R,
IRAVEF o 40 R IR IAR 1, 1 B R e R] DA e AR M TS

[0037]  GniEI2ffrR, R 4e100A] DABEIAC BN E— ek 2 A RE AL (VM) 201-205. 783X 7
I, B 221 AT DA 22 R FAEACEE #3103 E AT 11231 E o AERAEr, EH1231 T LAissT
RS ER T G W PR 231) s AU HILRs (VM) O ERAE R Gt o fE —Se S,
PERE 221 ] DLLEA EA23 LIS O T ELEAC AR AR 103 45 E o ARSI H Y,
P 7 FIVMMA] DL B 30 o AN, ARG E B SRR B, EV L2311 E R Ge T LR
Linux.Windows "EkAERSSZ B EANUT AT B A B (R E A S

8



N 112286839 B W OB P 5/8 T

[0038] Ly A] DA FIRENVM, fA3VMA AR L PR 25 o U2 10, A1V 201,203 711
205 AT LU A O B H B ORI IR S AL s o« 5 i b 7 PR 221 ] DAl
VMUG R R Ze 100 2T (B, f7fifme W53 P8 a5 o B HEAE Fyr 221 ] DA SR 4 75 2 )
VM3 OB 05 R A RE AU TS 2€ o AR — B8R 3], AbFERR 1032 VM 201203120548 FH A
PR P221 5 HA H R R 2 —

[0039] VM 201.203F1205 5% L1 MU A: 526 /5 5« gt iid , VM 201,203 F1205Fh 744
TERG . BRI E R SORE T =AM BRI BB SRR 2] 2 40100 7] LA
TR BOR VML /MM 20120312051 B 1E 2R G v DAE AR (O ERAE R GeE N 241
231 fHA—EIUE LA, BNV E A G r] AR T e VAN, 41231 st T
HEFLinux(IRIE RS, VM 2017 DLisfTWindows MHRfE &%, 7 HVM 2037] PLisqT
Solaris "MEVEZRS BE RGNS R AN TASTURBAN G2 110 5 WL, H HAEAS
S BRI S o AE— 2 S BI , VMR] DLUBREAE H B VMY o A3 5 F, VM 201 7T LA
] 55— A% VMR AL

[0040] £/ NVMATDLEIFE S F OB AR B PR T (VCPU) 211-215 RS E2OURH T H
A BAVCPUII VM, (EEVMAT LA FEA AT £ [ VCPUL VCPUSE B 40 P4 M PR AL RS (B anAb st
PR103MUALFREA) (K R P AL FRES B2/ VCPURT DL H [ L ioME—FRIRE, B R bl 4L B
221D (VPID) &

[0041]  JRfBIAE Ty ik

[0042] Oy T A RGHBACERTLB M7k, FT LA R TLB M5 | AR ER 2 5 ] pR A2
Bax R AL i % DT P TLBAR SR O AR e AZ SR D TLB N o B, 4nP4f R, U — ek %
A ACERER I EPATIOERE S B AN R I 7 DL S — D e A e i I ) 2
FEAF AR ARER SCIDE, AT A S BSOS RER A2 A TLB MK, WAERI401 A7~ o QT
FIrk , TLB 71 3K i) DLEE e VA Bl e i e e 5 e 2 M hbmii e B fR s 2
AR TLBJRH ) R AT 7S DU N ik DA B R e Wi v DAFE AT AL IATLB N hrih
SRIV TR RAE .

[0043]  FRIE B AT AR IART, BN VMO VM IO RS VCPU RN AL FRERAZ LA K A VCPU
A1/ B AR B AZ N B TR AR A DL A FRIRTT o A RS E B, B An7Ex86 ARGt , A
PUF B A PAEFE— e 2w il gn e rh W il %5 1D (APICID) Mg PR A 1D (VPID) Ak
P2 N SCPRIART (PCID) o APTCIDFI LA FHIE W H123 115 E 2R Fe 2 FEI AR TR ER B AT
ft WAERI403 T 7 o BN, RAEENMZ T AR E R Z /3 B APTCID, 3 Qe SEATL E AT
BER R ARME RG] ARERMIPEEAZ E A P TR E UE R ELIfAE AREEAZJAPICID.

[0044]  y THFAPICIDZY R TLB M hragak, A LARAE AACTLB iR iR 2 15 AR VM
(% ) BN GFR) E3AT, WAER] 40407 o AE EFRAEVM B BRI DU T, 35/ R G m] DA
il R IEAE A TR 8 AR VMR RE ARG g (VCPU) BB 2] IEAE BT 1Z 2B R ) PEAZ
VM, WIHEE] 405 7 o IEAE AT VMAD IR EE M BEAZ I APTCID W] DA #% 43 Bid M TLB Bz K1)
APTICID o AEREFEAAEVMAPBATHYIS &L, APTCIDRE S& IEAE AT HERE Y FLSCAPICID, AiAE ]
409FT 7% o

[0045]  YEESHRHE T MIVCPUS FCAPTCIDA -l o £F 13X 45, F, A94EVCPU 211(KVM 201 1] DA
FHAT PR P22 145, A FIRE 7 221 XA E EN R E AR G231 1 . VCPU 211 7] PLAE 55— [H]

9



N 112286839 B W OB P 6/8 Tl

SRR IIAZ105, WIHESOL TR « AR E R 231 /] L 5K VCPU . 211 [’ APTCIDHJ G
PR EE RS 105F1107HJAPTCIDIFFR CRonH) o XA, M AEVM 201 HUTHISE — bR 15K TLB
R, EHERE RG] LA F S A RS AZ 105 A1 L0 TAR DI P ANAPTCID .

[0046] iR [H] 2| [&4, FELIALER RS ID AT DABE 43 BC 45 VM /12 S AL B B A0 L 45 M BEAZ o 1)
W1, UAE A B TR, AT DA 2R AZ 45 O VP IDAE R0, WAE 411 7 o 75 JE R
FEVM SR ERIB OU T, s VM BRAR i 7] DA B VP IDMHE o AE X L, T DA MG AEVMPY 5/
[IVCPURYTLB R hrif K HP VP ID(E., K 1% VPIDAE AT B 45 M 22 St LOOTAS ek AZ R VMIf ACAL o
[0047]  FIDLEERE I R SChRIRST (PCID) 43 BL4h T A THOARASUERR  JEFE b P SThR IR
FACFR S THO R BERE R S —FOPREE , (UFEVCPU AR X L, AN ERERIPCID AT DA 43
Fic 4 S AR PEREA SR A4S E TLBSS H o X T >R TLB N R R (R , PCTD ] PA AL F &5
AIE - 513K TLB N AL EFEAR I APTCID VPIDFIPCID H] DA —ie g A 2 iR 5 S
[0048]  TLB FAZAUARIEAE L N AR AIHE n] DAVE N e 48 B NAF 7% , 1 andyE
Fitgas 141, B AT LA ) L A0 B RS 103 FR [ 27 A7 7 RO H) o 1A, £Ex8640EE 75 24411
0L, TLB FRLAFRIEE B N h ik A A ik 7] DL N\ 2 & Ak BR RS A e
WIRDX \RAX\RCXFIRDI %5 f7-#% o £F— 3L, APTCID ] LA#: g \ BIRDX 5 f7-#Hh , - FLVPID
FIPCIDA] DAL 5 N £ H 25 A7 #iv i & (WRMSR) # i N ZIRDI 25 /725 o

[0049]  RCXZF f7 - AT ARG 4 b LR 7o L 6 il & (19140, TLB N hiraig=R) « il , 7
x86 A H , B IRCX 27 A7 = 7] A2 0x830, RDXFT LASE H T B (B4, APTCID) - B A RAX
ERTLAGT : HHTE S 005 i A A2 : 05 FEAF - 148 HIO AR 2 : 0k 1 3 s i B ki 12 4 o W]
DA 1 1] A DA A0 i R I () £ A5 SRS MOX B8 18 . Il , A2 185 =010 G
SMI) |, Forhpay i & — T IR BB b B =100 (W) , Forriar e 2 — /M HIdEZSE .
DTGRP LSRR IEAE A TTLB N 1z b4, Ho e g B T e 5 e 2 A7 di b o 4, RDT AT
PLALAP R E b B (B0, VPIDFIPCID) , RSTA] DA AU &l Ak, 7 FLRBX A2y Fhrtthdl
iy e At AT DA T R IEAE I TTLB N7 o X e {f i) DL 1k 5 N % 1) 25 A7 ey
4> (WRMSR) Hiy N BIRAXZF A7 DA M LB 2 A7 o

[0050]  APTCIDW] DA#i 4B PA4E RTLB I hrissKoa 756 DAIZ Sk WA Ak 105 - FE X 5 I
WEEAR R T B R G AR M AR TLR 7ok o 49140, /bR #3103 40 S P04, Horh
— B R IETLBIE K o X HE, = AN BRI Rz R8s & 125 8 H e = M i —4~ . 4
APTCIDAL T AN, H e = MK A AR I TLB M iR

[0051] "Nz v DLEAEAE e s A B i o A5 E N R PT DA g A B e 4 ek
HA R AR, R T DA Ak Akb BTIAT K — T HbHE (B4R, 55 INVLPGHE 44w VLT
(FHBHE) T HBHE RN DT EC (A1 A0, 2wk Log (TTE0 sk gmhd o UED ) e/ Eo otk i1
MRI— A

[0052]  TLB Fhrif sk A DA# & 24 217 A ge DI ERORT A 22, AERI A1 TR R ATl e
TLB N R R T DLEFERRIEAS B N R A Al o fF— e ik, /e R G nT LUK
TLB MRV 5558 5 W] RE 5 22 KR R I 70 2% DL IO TLBAHSCHX A AP EEAZ . 1XFF , OSFT LAY
TLB i 51 SR 5k .

[0053]  PRAEHL RIS, AL EITLB N Rl SKIAE MZ A AE B s IR BN S
EAETLB M ALK AR AR RS B Z R TEUER , AIAERI50 1 flr s o AEIX — 5L, WSz

10



N 112286839 B W OB P 7/8 T

PRI B S LETLE AR A A AR RS EARVCES, W AT DAZRS TLB R hrifsk, iR 503
FIT 7o 75 M, Befiedze AT LIS 2 HAR N O TLBLARA E Hoe & B 8 M hidilk, a2, e i 1zt
HETCR, AOAE 50571

[0054]  FETCRAGERIN , sk Qi At ATE RO RO TLBIN , T2k AT DA At
RIS, AHEEIS0T R o 16 A DLE B OZ IOPR RS B S5 B S AETLB T Rl K i (bR
WU EORVERCH & 20N o WSO AT DA & 1E 5 ThARE , B AnAE 58 S TLB T hii 4k £ kb B R
o FE— 2 R, BIA AT LA BRI TLB N RL T A A2 R 24, H 2 N ZBS TLB s el &
P AEF e R EI, HAEIRN FhifiA 2 k.

[0055]  FF—SLoRffir , AERAS I HL DA B T R] DARIATLB R R 58 il o 73X R b, AT
DALE VD4 B T B B ARSI T L TLB, A ZAZ I TLB LA A it — 3P H5E
M o Q1 ARAZAE AT B ELOARR R RS N R 2 TLB M hrid ok, U] FL 0 B R e ] AR i
HHINTLB N AL R I 52, A AL TR IR AS I E o e i L R T HAEANTLB il ik
FOVFHL VA PR TN TLE Rl sKI SE R, 5 WS & 442 75 S r B B B %R B ) 3
i FEL R ASARLL , A 1EAZR RO 1 SR BE PRI R o AN, eSO AL EE AT DU TLB N7
TR AT o 2R iR, ZRGe100 N e 3 G anms 2] ga kb i il 2 (APIC) CRow
HD) ATRLR T REEEAI T84 o 940, APTCTH] DUBIATLE N R 5 ik o 15, T DAY ik
B E EOE B B LR PR DUARFAZ BT IIA B0, M RS  TIIVCPUR A A S
HASCAITLRES H , IR SO A O AEEA A AT LA Se vF 5E B TLB N i =K i35 2k 5 VCPU
N o

[0056] G 1AAZ FT BRI P ORZ R M IA OB H o AE X S b, 8% 0] DR IBEAE T AN Hb
HEA BRSO E &, BB S I EERRIATLE N b sK I T A Balsoax Rafie. D, 3T
EFETLB MR K WP JAPICID, (& Az AT LARITE TS 22 /DN o XK, & 2442l LA i
L, 4910 an 7 1 e O AR R B M R e, B BB B X e A o A — SR, K
A AT DA — HUR A TLB MR KAk SR o T AR TLB N R KR A , i anE AR E
ARG 231 A AT DA R C 2B B A A

[0057]  M7E A RGN KL A HLER I, B8 7 HIES (socket manager) AJ LABE /3L
SREAARAN AL &S SR, A AR SR 7 B s AT AR AR I HACEE 2R N IR BT 4%
(IRAIA B R BE RS AR T P DURHEER B AR T (P T A e o A — S8 S i rh , £ 7
B A S 2T AR ERRS AR X S b, B B AR W] DA 0 Bl B R R ) £ IX
3 LR AR AU 5

[0058]  FJ DL i 5N il £ A7 A TR MM A TLB I i o A5 X 55, 5 VCPUR] PAAEREA VM,
VCPUR 1] & ME— I L AR S TR R FF F s 2 4747« N T BB TLB N7, 1EAE R TLB MR
VCPUR] PLS NIXA B ATA T, B A A T AN 1 = i A RO EL A & F8 A
1% JE SN TLB N R R OB sl e R AT LA o

[0059]  JtbAN, TLB iz AT RANOR HERR A8 A% o FEIX s L, R PF T DAEREFIT A VCPU/ VMEAZ )
WA o FE T2 5, TLB R hr AT DAY B AL ER s & TLB N R g ERE A A%

[0060] KTt AR BIASE AN G HE TR, A2 AT LARA S R 52K S LA ST B HURF 1)
o FR T AEA S FRASUR R B AE O LU N P AR e X S A B AR
FALA, PRI 224 18 5 350 BH i AS A2 B Al FASOR) SR R 1 = R S A9 TR R i

11



N 112286839 B W OB P 8/8 T

PR B, BT A ER VA A b RSB AU DA T o A, T VA AASTR] RSP AL B 44 Azl
B, v TR B RN AR  BRAE S A, B PTG A, AR s B L b i
BRI “BIAT” IR S5 AR A2 AR AR R Y T2 R A D FL Ao 15
1152 , X BB 5 AEDUR VR 2 PTRE A S B ) — A o AN AEASRIBR A ARIR] OB el s
A AR AR AR T

12



CN 112286839 B " B B M 1/5 °
%% 100
wrEge 103
3] ¥, s ¥ .
105 107 109 111
[
TLB, TLB, TLB; TLB;
121 123 125 127
N YIELE2S
0 : 141
| wE |
ik BT L1131 !
161 : ! 50 Bh A7k 2%
e 151

K1

13



2/5 T

B M

i

'I\

CN 112286839 B

#4100

f e T Ty
I I I
“ [ c |
ﬂ5 | = | L |
2R 1 &R |
| | 2 |
I I |
I e e 1
e e e e e )
— IIIIIIIIIIIIIIIIIII -
||||||||| -
| I |
“ [ ~ |
“ = = & o I
o O o~ |
| I > ]
! _ |
| L e 1
e s e e e e T
= = 72 e
I I |
_ _ . I
| < o | = - |
(&g | o |
> o O o~ |
| I > |
I I |
| B ey s 1
e s e e e

BT

221
EHL
231

A ELAE

103

42

14



i

B H M [E

CN 112286839 B 3/5 I
C T
: VM, |
| 201 :
: |' _______ 1 :
¥ 1
1! VCPU; )
o211
' : I
I I
I ________ J I
' |
! |
: |
o ;
BHEEF
221
FHL
231
301
¥ 1 %2 ¥ 3 ¥ n
105 107 109 111
l
TLB, TLB, TLB; TLB:;
121 123 125 127
413

15



CN 112286839 B W BR B 4/5 T

401 —~— TLB FHriFK

A

BV AR
403 T B RAAW

i i sk % 1 CPU? %

405 s
o] S~ [ ]
3FvCPUF| W B5L

APICIDZ 3k APICID
407 Wi EAPICID i A1
Y \ v —
ME B % BVPIDIH
A BEVPID A APCID {EHEA0

A

KRG R Thtabm

415 —~—1 JAZHLHEE AN AR EL
e A

A

BTLBFHK
ERHA

\
( %501 )

4

417 —~

16



CN 112286839 B W BR B 5/5 T

501

XA~ E B
APICID. VPIDAIPCID

EUCE?

%
503 —._ {

Z W& TLB T hr
!
——— R AF1E,
MW fETLB H L3

%

RELHBIN |~ 507

E35)

17



	BIB
	BIB00001

	CLA
	CLA00002
	CLA00003
	CLA00004

	DES
	DES00005
	DES00006
	DES00007
	DES00008
	DES00009
	DES00010
	DES00011
	DES00012

	DRA
	DRA00013
	DRA00014
	DRA00015
	DRA00016
	DRA00017


