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s HEEERSEIL: TR, PRF). (98 (Reservation, Limit, Share)
= ENEEEE: MEM, CPU, ESXi Host memory states
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= NIOC: Network /O Control
= SIOC: Storage /0O Control
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= Compute vMonitor

= Storage vMonitor

= Cross-vCenter vMotion

= DRS: Distributed Resource Scheduler, S#%HIVERREE
= DPM: Distributed Power Management, #3#zeiEETE Q
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VMware vSphere H— 28 51| 4% il 5 i R (R UE HEFUAL VT [T BE 05 425 1) B IR
f# A FE] BT IR AN 2 B 5 R B S
VMware vSphere RSP A =M.  canm)
m T : Reservations
o SRR R, R YRR (R
O MRERETIC R EMA 250, EFEEWRASE VM 58— VM M FEHE KA
—EHETRTIHR, NFTLAFRTREE.
0 TR HIERIMER 0.
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VMware vSphere H— R 5| #2851 K (R IUE E UPL YT FBE I8 45017 UK
{5 F~ AET] IR AS 2 I A 0 R A SE 2
VMware vSphere ¢ J§ £ B i) HAK J5 32: 47 =Fh o
m [R#|: Limits
feE AT DA BB KRR R .
MEERERE, WRERER{$HRELRIREE.
WMERHATIEE, MFERARFEEASEIIRGFERNREREE-
REE AR ARIEE = min (EENRIRE , [RFIIVRIER)
fian :

VM BIE 16 vCPU, £~ +CPU BIETT#Z= 4 2 GHz, B4 10 GHz, MM VM Guest OS5 FEHEE
£ 16vCPU * 2 GHz, {E5L[RA] B8 FFE 10 GHz.
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Wi
m ESXi Host it 32GB ¥JFNFE 2 5§, it 64GB YN 7.
o (1% ESXi Host A~ 5 A3 AT, 64GB RN GFR LLEE AT VM. )
m [
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BETE BRE a5 N B & 68 i

m AT VM B ETEE, ETEE BRI HEE T SRS A

m P P TR A 43R

0 TEE: fRIE VM RYRRE .

ERUNERERREZN, ALAEAR, (8 ESS Hos S8 RSN AATRAZE  ME,
PRIEEBIA BT IR,
T AR SR LB ESXi Host (BT BN AE.
TEWFEATELS VMG, ESKHost FETHENENF, LFLELMERTE.
TE A VM 8.
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NAFRIRR TR PR
m T VM B0 SRICHETTI, HPE . IR SR T A A
m ] A BTIRAY Y -

o [R#|: SEHINFERN LR,

{55 VMware Tools BYAKARSH T FRSEBIRA, FTAETHHEAER=2 SRR,
L VM EAREIT (Guest OS EASIE) , BEKERSRFENFEREFERILT, 282
Guest OS W AITFCIREIRER, IR VM KTk,

o fnE: (UEMIENFRIRSRRE.
FES ESX Host MR HTI.
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WERESANEENER, FRPR VM AES R

o MHZEREEFIR: MEM. CPU. Pool. vAPP O
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BB i AL

% https:/ /docs.vmware.com/cn/VMware-vSphere/ 6.7 /com.vimware.vephere.vm_admin.doc/GUID-
4ABBCE3C-61EA-4202-8158-D9903E04A0ED. hitml
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1. ERNBZRREE 1.3 ESXi Host AURAZEIRIA

vSphere ESXi F TN FAEHEEARH IR VM FRUMEHNF -
m ZF[RANFR: 1dle Memory Tax
o 3 ESXi FA_ LR ERVATERRER, ENSA—ERNFERR-.

0 ATRENFFAZR, BSXi X EREMTUER —ER AR, BixXL=HA A
[l 557 Eo s A 2= E AL

1S B TUEFLE: Transparent Page Sharing

o ﬁﬂﬂﬁﬁﬁﬁﬁéﬂﬁmﬁﬁﬁﬁﬂ‘ T2 A WIS E E RO A A TR 45 HoA
EWHUER, EFENFRSE, RENFEHREBT.

m Rk Ballooning
0 ARE—FAFERMCEA, BEVVIFAFIEES, BHEZAFESE-
SRR SIS, BN SRR E TR, REENLEE.
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1. EHNBSEREE 1.3 ESXi Host BRPIEFEIRIA

vSphere ESXi H AN FE BHEARBHR VM S EHNE.
m NFESR: Memory Compression
o TR R — P RSB T R ROAR, T LIS P 7o d PR
NHIZEEH, TR E 2R FEEE.
0 BPWIFREEZNGER, ESXi SRR GFLEIERE, HEEINFER.
m ZCH%: Swapping
0 KRR N FH AR R BIRE_ ERIEOR, TR M ER R SR S e B R
b, WTPRBUH E 2R N R .

o EREEEEAER, ES SR A CRYIRRE A, R B
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1. ERNBZRREE 1.3 ESXi Host AURAZEIRIA

ZWHNER (Idle Memory Tax) TAEJRH
n X2 RRGERTESINE:
0 & VM AESIERAE (Ide Memory) FIEZIAF (Active Memory) .
o ZRANEREREHELNLER, ELUHERFANANE. BOREEEINEEFANAE.
= NI
o EERAERNERAEETETIENITE. R VM HERSE=RAAE, BREZVHAFRE.
= BiFRIRHE:
0 ZRANFEFCRTESHREE, B4 A T0%E100%ZE. FEH 0% 5, HEGASERGF.
= FENAFL:
o EADEAFL (shares-per-page rado) SENTERFSE-
= NAEED:
o X ESXi AR ERT, SHbEAF S/ ERTIEEL N EF-
= B S
o REBRBUTHEFABATZRAAEREEE x@jﬁ%ﬁgﬂﬁi@%?
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1. ERASEEETE 1.3 ESXi Host RGP EIIA

ZEBTIE L= (Transparent Page Sharing, TPS) B T.{E)fHH

» NETIEGAS]: ESXiHost KERNLZRESREUERBEANANANETAE, FEELERNANELH.
l'ﬁﬁpﬁ ETHELEETITEERE—EFE. XTREFEETHELCIE RN AN TEETER.
s EEHFETEH: YFI S EREEERASHNATIEN, REE—HUEEIATEEEA.
» NEYE: BLEEENAERTE, TPS Bl THBEATNER.
n FAHE: TPs B—-#AidRE, SESERINAEEABRNELmMAEFE.
= NFFEEN:

LHAETEHFZHIEEN, ESXi Host 2¥FZNHERIZEREUHNERNNLAERNES, X TEERA
HAEFEEZE{ (Memory Relocation) .

= PEAERAL:
TPS BRI TREEMNLIRNIELE, EAERSTAFNERNTIR, ANRFERNEEAFEE.
= NEFIEIC:

#18 ESXi Host AAIES%, TUBHAR, BrElfERtsamEReTsTRNE.
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1. ERNBSE RS 1.3 ESXi Host B{RITFEEEA

% 32 Memory Resource Management in VMware ESX Server
https://www.waldspurger.org/carl/papers/esx-mem-osdi02.pdf
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m ESXi Host il & 2 i CPU, &> CPU & 24 i[>, F4i 2.5GHz.
o (f#i% ESXi Host A (5FCPU, AR CPU BIRIRRTLALE AT VM. )
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o FiT DHCP R & 856 VM FEELE L1 CPU? JLMMEIE?
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WERFENTE. Rl 8
m Z=4] CPU TERHY 5Bk

o Fikg:
8 VM R EE HER AL EEE S
ESXi Host /IR RS H) LR CPU FIRHE VM THE, WAREHR, NIFTETH VM EIER.

o PR#i:
PEIE VM {7 [EIERSPEY CPU E#A, BPfHE E#A) CPU Rt EHEA.

o HE=:
T85E ESXi Host 724 FRT CPU BESIEHI 44K .
LAE 4 oA BRI T CPU T EMR, (heRGHERE.
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4 2%FEM? (Resource pools)
m FRIE —MPEAS, BRIEEHETRIFVEEMSR.
n GRIATLAA ARG, SRR CPU RN R A 5 K
0 ESXi Host ] Cluster ¥3&H—1 (R ILHY) RETIRIM, XN IRHTS 4.
0 AT ERAATRIRM AR A AR TRER, TG ER R IR BRI, AT LG
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PRI ] LA 4
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m 0] LAGEEZ SR EMAE N ESXi Host B Cluster FYE #2120, FFHITHCE, A
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m A FEMES TS
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ORI TR, WAL, TSR R RS E Rt
— AN . EE TR P B R TR 4 B (L R R A A S Y R TR
RASSER B
o S AR
RIS S .
0 BRI 2 RS B & A B L3

FRFES RSN AER (FRETT LR FEETHEFE [ hitpe:/ /intermnet hactem edu.cn




FiFithS B XGEHER

ESXi 1 ESXi 2 ESXi 3
19 200 GHz and 32 GB RAM 19 200 GHz and 32 GB RAM 19 200 GHz and 32 GB RAM

Root resource pool
Total capacity 57 600 GHz and 96 GB RAM

RP-PROD RP-Internal RP-DEV

i BN E SN EEEE
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2. ZiEit5S vAPP

2.1 &kt

AR IRt
m A RIS VR B R TR AR

0 HERMAR] VM T E R RSB RR A S8R, fTLATT R

Root resource pool
Total capacity 25 GHz

RPL
A5 GHE Peidivation
Mo bée reservation

I REIR R

Root resource poal
Total capacity 25 GHz
.

=

RP1
15 GHz reservation
ndable reservation
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2.2 vAPP

42 vApp 7 (MR A )

m vAPP @ — MR TR A S, TR E— 1 EZ ) VM,
m vAPP 0] 5= ThEE ) 0 vApp HIREREAITESE .

m NPT

o BRELFRFEEE T4 VM, 7572
R FIRRE VM: HE T ALE RGOS
¥imEEE AL VM: #H TRDBMS
XHRE VM: BT ERLE RERRERE
FEFUGE VM RS —IMERISME OIS
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£y

ARSEDASAMASR (BRETTLER) BEETEFS [ hitpe:/ /intemet hactem cdu.cn




2. HZiFith5 vAPP 2.3 ZEEith'S VAPP RISEL

FFEHZEXGEHEER

[ = g/ ik vApp

Qe | TEEATRANSAE | EEERENE NSk EE
THE g, SEREAEDNL. | B8, AFNE—BE AL

Bk 1] AT EVEREER R BEERFEHLNCIE.

e 3 21 RO MEMRA D | BEEABELILAIRTR, LAHT
wiRTE

AR IR I ST vApp HEREE.
- LM — S TR, 5. &
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3. MESFERNRIREE 3.1 NIoC

vSphere X W& &5 & I EE & vSphere Network I/O (NIOC) , £
T vDS I .
= 34 vDS A NIOC B, ZBUEIL I TUE LRI ZE SRR TR E -
o EFENE
o BRI E
0 NFS jii &=
0 vSAN Jii &
0 iSCSl i Bt
0 vMotion i
0 Fault Tolerance (FT) &
o vSphere Data Protection &7t &
0 vSphere Replication (VR) & Q
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3. MESFERNRIREE 32510

vSphere X {71 S5 & HIEE 7 S 2 H
m GRS EHE Storage 1/0O Control (SIOC) &
o SIOC ETHNEIRFEWIEH, BEEUEFEER SIOC BRIARZERA.
0 SIOC REREERIEERISIT 2 LR, IEEFTE.
TR EETEE 4 ey B EL R E LTI,
m EHVEEZ: D8 R 10Ps, REILA RIS
o f3%R: A1 CPU. MEN —3, AT LABEEGFME 10 FERAIMER.
0 PR IOPs:
Tt VM FTREA R A TOPS ¥ BIR 4.
BIVER T, HERETRN.
o WA EERER:
1 BSX: Host HINEIRE BIE VMBI, B7 VM AT HE. L
TEERFE VM & EA.
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4. E{ERZ 4.1 BESTAEEREE

KRR XA PThEIR

pof T4 FIFg

Allocation Utilization

SrE R A R, CPU  RIFRHRFE ESXi Host 4 #¢E
~ W FiEI/O MR % VM JF, SEEWAE
k%S VM Hydfe. FABAE UL ORI
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4. E{ERZ 4.1 EESTAEERIHE

vSphere jEid & BRI 80 =B 2E4T 505 70 B -
vSphere 7£ i BP9 95 b _ESR TP a7 -
m vMotion (SERHFRE) : FHHTE ESXi FHFIBEE Y M ERIER FE.
m Storage vMotion: F3FEEIREFME 2 BRI F6EF A=,
B Cross-vCenter vMotion :
0 FiTHE vSphere B3E 27 8] (ANEARHIGZIE) 18 TIERME, LIEERFOZBEH
il
® ySphere Distributed Resource Scheduler:
O H5°FE vSphere FEH ESXi Host Z [AIRVIT E R IFF A Z.
® Storage DRS:

0 SDRS /2 DRS 7E/F# LRI A, ATEGE VM THRZEIZ)E, BIFELEE
RS 2 1 EARFEZ AR FE TR
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4- E;ﬂ*ﬂ:&@ 4.2 vMotion

vMotion

m FHTAEM ESXi Host 2 [A] F3~ T B 7 A .
m vMotion A] LU EFTHEIREY VM ) —5 ESXi Host SEREFS £ 75— ESXi
Host , HASHWRS, BFFUEITERIE.
O MEEBESSETT, WMEEBENSIERSHE.
0 N AP EAR & AR ETHiE T
® vMotion T 35X ESXi Host #1(T ﬁ!ﬁ$® BT VM JEREEHRE IO
= E ESXi Host, RFHFIRFEFR VM PEEE
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vMotion B T{ERIZ

slo01mi1esx0 rinpalelocal sio01m01esx02. rainpale local

wmmich  vmnic vmnicd  vmnicd wmnic  vmnicl vmnicd  vmnicd

-+ -—
—_— —
Miatwork Swilch o — Neswork Switch
viphere ‘Wel Clan
wEphere administrator infiates a vMotion operasion from

| st mi ez rainpoda bocal b s100 1m0 s, rainpoa local |

EHE R HITIRE:
+ ESXiHost2&, VM1 B&F#L.
* VM1 =M ESXi Host 01 %] ESXi Host 02.

FEEREEA: VM1, ESXi0l. ESXi02

sio01m01esx rainpale local

Vi

vphere Web Cliert [

[
mamory
bitmag

copy

A I B, it vMotion W&#HTEE:
* VM1 #£ ESXiO1 EAYEZAET EH#E ESXi02.
* VM1 % ESXiO1 biRERERS, ERETHARE.
+ ESXi0l {ERAAENEHE ESXI02 5 VM1 BIREE
fLiER, MARELE (VM Memory Bitmap File) .




vMotion B T{ERIZ

sfol1mi1esx02. rainpole bocal

-

slo01md1esx rinpole.local

vmnic4

—_— —_—
Metwork Switch Crr— Network Switch
VSphere Wel Cliant
m
mamony
titmag
copy

VM1 RYEZINFH £85Ei%3 ESXi02 F:
* ESXi02 ERE|A & E ik,
* ESXi02 {ERENAEAE T

sfoll1m01 esx01.rainpoleJocal

- 'DURESCED, INACTIVE
WK1

vrnic3 vmnic3

wmnicd vmnicd

— —_—
Meterork Switch Crr— Netweork Switch
wEphere Web Clien
[
dirty
mamory
fatich

ESXi02 FREEI A F A B bE S -
» ESXiO1 kay VM1 RAEZAEFERMRE, EATHE, £F
FRERS-
.+ ESXI01 Efj VM1 A= GE Tk £5%3] ESXI02.




vMotion B T{ERIZ m

sio01md1 esxd rainpole.local

sio01min esx2. rainpole.local

vmnnicd  vminict vinicd  vmnicd

5

viphere Wel Clen

F’i#flﬁiﬁ%ﬁiﬂ ESXi02 J5:
VM1 f£ ESXi02 bR#, #EFRER VML, HA
VM1 A3 ESXI02 aiR .
+ ESXi02 RiZRAHIEAEN (RAPR) HE, ibXHENE
B VM1 #9 IP Hib%f 265 MAC Address. (3%%F)
» LS EE VML BIETHIER, HAY MAC Address
Erh#eysat, VM1 Ak ERE .

VM1 7 ESXi02 FEfRE)SE:
« B VM1 £ ESXi0l REjHE-



vMotion BIT{E/RI2 “

sio01md1 esxd rainpole.local sio01min esx2. rainpole.local

vmnnicd  vminict vinicd  vmnicd wmnicd  vmnicl mnicd  vmnicd

-— -
—_— —_—
Network Switch E Neswork Switch

viphere Wel Clen

Wﬁﬁﬁj{#ﬁhﬁﬂ ESXi02 f5:
VM1 # ESXi02 bigzh, ERAEER VM1, EH
VM1 A& ESXi02 pyfl &,
+ ESXi02 RiER MR (RAPR) HE, ibZ#HBHNE
B VM1 By IP #ik3f iz A9 MAC Address. (¥%%F)
+ ZEHEOLSERAE VM fETHEER, HAY MAC Address
Erh#eysat, VM1 Ak ERE .

VM1 # ESXi02 HE{tR%)E:
. B VM1 #£ ESXi0l kR

WSSARAPET, mERENEEHEEE,
BTN AIRS I LAEZRIKE,

= o] A 2RI EIRTRRE .



4- E;u*n&@ 4.2 vMotion

vMotion
m {§ ] vMotion SERHEFS ELAT 2 A TE AR &, BIEFOIERITIR.
m 5 vMotion FRE—ERIFMF:
O {1 # vCenter Server ST .
0 25 vMotion BYFFE ESXi Host Ei 7R {S vMotion BYTEHL .
o VM X EZE BB R R RS A b, ELYFRERTE ESXi Host 1B R ESXi
Host ¥ FE8% 7 7] B HL 543 .
0 ESXi Host fEMZE#2 [+ (NIC) _E7FEE A 4 vMotion it B E XAH A VMkernel
wmE, FEUCMET 1GbE.
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4- E;ﬂ*ﬂ:&@ 4.2 vMotion

vMotion
m fE ] vMotion SERERE EDLAY 2 e AR &, BIERSEHIEIAR.
m J5 F vMotion W75 2 Y &4
0 EF vCenter Server ELH], FrE ESXi Host EF 40T HE{E vMoton FYIFI .
o Z51F7#2/91E ESXi Host 71 B 7 ESXi Host B CPU A% -
ZUFEAEFRESH CPU, EVWRER— CPU R£7), FiE CPU HLEN—EEFHE-
CPU WA EAEREIBITNEE, Flins7He SSE2. SSE3 I SSE4 LA NX & XD £&.
T3 64 8] VM , ESXi Host B CPU I E A E#IMEE A (Intel VT 5 AMD—v) .
o VM X} RZEY LSO /IR Z=RGE £, 2567 ESXi Host 1 B #7 ESXi Host 1

BB A BT EFAE .
0 BESXi Host fFEMZ5EE 0 (NIC) _FHEEE AN vMotdon JitE F Y F1E F VMkernel 371 -
EUMET 1 GbE,
EWERATEANEAT vMoton 1BF. Q
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vMotion
m [ vMotion KBRS EFNLAEY Z AHEAEE S, £IEFEIEHIFIAR.
m {#HH vMotion M\?ﬁ{ﬁﬁﬁf\]%@ﬁ
0 VM RMEEEEEE L EEENFE R
BFEEEFET CD/DVD 303
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vMotion 325
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Storage vMotion
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Storage vMotion i TAEi 2
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4_ E}uﬂl‘&@ 4.4 Cross-vCenter vMotion

Cross-vCenter vMotion, & vCenter ff§j vMotion
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Cross-vCenter vMotion, & vCenter ff§j vMotion
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Cross-vCenter vMotion, & vCenter ff§j vMotion
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4. E;ﬂ*ﬂ;&@ 4.6 vSphere Distributed Power Management, DPM
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