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RDMA [#] iSCSI ¥ & (iISER),
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IP Hihk
FFAS ISCSI A S #A] BAg— A5 HAIER 1P Mokl DUMERIZE b 1S i FNAZ ik 25 A] DAYE AL S 176
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Ffe e IR B R R I L S AR I 2 DR . XA AR e LABE W R 5 AL B e D4R
EERE . I IHREIE H MBI D4 o
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SIHUERE EIbR, SEERLA T AN

KRR LUN BT IR ZEREZUIN RAID 41, a3 ity RAID A1HHAth LUN [R7% 50 A Bt ]
oL X Tmthae RAID 41, KA 2RI HIT 1/0 B, ©RIREICEEM L ESXi FAL Fisfr
R AR P TR RO PERE F PR

w  BUESENDY N ERITA N IR S R A i, e R B I 2% i sk ISCS | @ G
fivo RF 1/O I3 RN 26 M 11 R] g 5% B RS Fr B S bR A At d b B AER

R ISCSIITUA, IR A shas s B 1T iISCSI R LR IE i 7%

= ESXi RS LUN sk RAID 418, 7R SABIERALA AL 2 . ESXi U361
LUN PERERTRERE G T BEFTRUAPERUN BT a1y LUN PR 1T, ISR VO s
LT, 5k ESXi LUN DU A/ NG PERE AL

» 55 vCenter Server —ffi[HZ~ ESXi RGN, fAfEREER SR .

w  ESXi A% FIETIN IR HTFRIA ST 1/0 Hubzily SAN REEEALIRIN 1/0 $VLREL.

W 4& 14 BE

HARURY) SAN BFER R A L £ 22 B — A7 A AR — 250l 2 & TR Ll v TR R — 170 o
FEE S Tl UK PIAZ R B R A 2 RN R S AEECE Y, B RGES i ALK
AR R B 2 Lo ASHA B i B AN DUK SR R B A RR G

B 4-2. BALIKM R SRR EE

&
& - E
&—

AGMAAE IR, A7 AEAE RN 2 A S SR B RIS A7 AR e 5 AR S b L2 TR Bk o AT
A RGBT RE 7o) F IZT . (B2, 1RV 2 ARG — Mk R & I ] e i Azixph
[ER

R RIS NATAERT, 2 RGN T Re a2 e At . I, KRGS AG L BT §E
SEFMBLIE . AT AT F LA 0L, RSB A B AR R AR L 1A
R TREAR IR o A HL AT AR S e 52 B S AL A7 AR e TR P iR sl PP A
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B 4-3. EFREEE

1 Gbit @

=

T ERMNES |

W Z MR 2 FEOEREI IR, B TN e Sdi T 25, i E a6 A
LIRSl CE s o o

iSCSI| JiHm A A Y (Transmission Control Protocol, TCP) b T2 £k, TCP &— R FE1
i, IR E F ORI RARE B . TCP BRI . oAt B i 2=
AR (2, WARSSHHLENEREIRE, M E IR, ML T A R S KA K
O FHT R AR AR S . A D T RN B &

REFUAKA LT Sk A s . W7 A i A R e B B BE Rk B bRz B 1 [ AL
2 RIPEOEEIREIIThAE SIRHIA ST S B E T2 294G, WL BSR4 ok /N5
Ko ZANRGPINRK W UMRI L LB RS

WRFESAR, HEZ GRS FSIEm BN A Wt Ui 2550, IPTRESER R e ). AEX RS,
TN EEFICER LS, DA ARG IaE R B EmEF ISR T Fla, R n]
251 32 KB, [HARSS 78 KL B e 256 KB, &7k,

REBZEGZHHHARPA I Z A B E R, RO B

*: interface is up

IHQ: pkts in input hold queue IQOD: pkts dropped from input queue
OHQ: pkts in output hold queue 0OQD: pkts dropped from output queue
RXBS: rx rate (bits/sec) RXPS: rx rate (pkts/sec)
TXBS: tx rate (bits/sec) TXPS: tx rate (pkts/sec)

TRTL: throttle count

X 4-2. THAE B RH

RE IHQ 1QD OHQ oQbD RXBS RXPS TXBS TXPS TRTL
3 9922 0 0 4763030 62273 4778400 63677 0

GigabitEt 00 00

hernet0/1

{E I Cisco ZZHAI L, {5 476303000 fi7/Fh, L T2alin—2Y. 12 rp NsEdkf, H
F75 T SRR, AR SRS —TH 1QD ¥ RiZu 10 EFUT 10,000 PN ihEGE,

DAL IR G EdE A T S SO TR B R 2 M AN LUK USRS ARG — e, 3 = 5 Bkl
WIUE o AURAE ) L3I FEA T 2 iR DI BE DRSO sk, )R] & A= B HUE T DL

HH TS NSRRI B AR e A e I A7 B VUK . SRR s e 2D
TEFZIN XTI TR P T S e
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SEHHS IR L AERS ok T AL S & s

4-4. THRISEEN S ERE

1 Gbit @

1 Gbit —

1 Gbit |—> |

~—

@ 1 Gbit @
~——

FEH VLAN 8 VPN AREFHN S A OB B A PUE R @ MR 5 50 VLAN RIRZ4 g HoAt
REWIOT XSt T HAZ R IR Tk HIE, BT S AL R AR 4k EE DRE . 176k
TR 2t i B, P RES NIV AIHUE A R BRI o eI Ot T 3E e
HHUFRERR) VLANG 1521 SAN FOVEREIN ,  DAZICE &P 2 OB PR A T A2 2 803 i o

REUKMZHRIGEITHER

I SN b UE e g e v SR I OE N E e
S ] A AL AT (RO 7t SN TR LR FERERE., 415 ISCSI SAN HIRU 177
TN BAE RO, 5. MRS ESXI RYek iSCS| {FikzeEs:, N T 55
SRR 515

LIRS e | T Aok e M R e N L R Ny B2 TV IS N AL SO N
DUBREAT AR, HEA BB B 2RISR B, IR 51 T iSCs|
RO 1A EARTATIRAL, ISCSI SAN FUPEREHS S,
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IS EL ISCSI BA8E, ESXi A iSCSI SAN e TAE. M IEH T8, A A IS &
o HEAN, B ESXi 5 iSCSI SAN FlA i N,  AAAE 2P,

iISCSI RN

PEUEAR) ESXi FAHUE T FF iISCSI SAN fAg iR F. A XmedinadlZ, S0 € (VMware jf
) ) o

N T R LN AL S BN BRI LUN, ilSECE A ISCSI A7 AR,  LAEEALRT LIS e A 12EA T In] 0
e wiA M TRCE, S AT DUR BT ]I iSCSI Fbr,

B AEfE o IR 557, D MASEAM A% 3 E WX . QiR EAT M iSCSI SAN 5 SR JerER: Ik
575, WS W T M iSCSI SAN 53 U SGRIN =545 iSCSI izl 7 XIS ..

W R HURIE ARG SCSI B ARSI LAFRAE — 2RI .

{ri21T Microsoft Windows [HEEUAL |, 3951 SCSI TimeoutvValue Z80WMH . HEIHZES,
Windows JEUMIRE B & fe VA S Ui T B0 RS 1/0. AfEE, iHS WAE Windows % )
WUHRER G FA B,

BERER E RS LUN U — VMFS BdifEfE

iISCSI =A% R &l

ESXi 37 Hf iSCSI etk ts o
PEASGRAE R S22 B AR AN EE LUN AT 17O fa3idhfl .
WA B B S S R S N B B E R RS A A, ESXT AR R IRE

% E iISCSI ESXi M%&
HERS ISCSI AR FR AL MR
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P2 HAEE
1. % ISCSI {74 HIAGE, S WAFEEN 3 SR AN, 815808 iSCSI A7 IR AL A
2. Jiil# iSCSI/ISER & % i FIARR ) T AR B A e i«

AT R ISCSI @RS
ST ISCSI @ Rdes
m il ISCSI il

m {i[f] ESXi Fl T iISER

3. 1E ISCSI {7k L ea i ril A ik

iISCSI 2% iZEH

o TRBe ST iSCSI i fides, AR VMkernel WZR1ERE
AP vmkping 92 HRE R GG 1E 28T o

BT iSCSIERCFE AT VMkernel MIZ 7Rz, ST DASEINT IR iSCSI SRS LA E MZE S5,
IP Hihk . PIRERSAIBRIA DA OC .

FiTA7 2014 iISCSI @Bl a0 Sc £F 1Pv4 FT IPv6 il

iSCSI JEELRF (vmhba) R VMkernel Bi&%%EH: AR
S RELE ISCSI E S MEMUEIE iISCSI DL AL TR, HHAGE, S W4 iSCSI 1
ACERRIATER ) 25 = 1E PAZR A
Bk iISCSI Rl AR bR e R Wi ESEE
IP %% F ek iSCSI (58, a0 iscsl
Fro FISER i %%
MBI ISCSI il as 1 VMware 2% DL DU i H
ISCSI BCPMETEUATIINGS 4540, 1550l iSCsI
i HIISER ¥ %4
VMware iSER /il #s {4 RDMA ZhEERIR s A
Ee STV i s BUEE 8 P S S S S S SR Yot
iSCSI [br. FISER ¥ 25 W25
EIMNFAE

T A 2REU) ISCSI IERCRS, AR S B R NI s i A R L. AN, LR L ik R A
Ebrafie AT iSCSI M SR iSCSI, NiZ Al A ] vmkping ping HEHbhE,

W WAE ESXi =ML FACE iSCSI AISER MshS ki8S &

CHAP 54 IaiE

FE AR Mg A e E ] CHAP 2480, R S ktis, e@ M Hira AL His. e EiTe
2RI H PR,
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2y iISCSI i ISER fHifif il aRic & CHAP 244,

AREEVE T AT

AR iISCSI R

AL

AT

w P MmEELE iISCSI @R AR

R ISCSI Al RS
m I} ESX] fil iSER

B ISCSI 5k iSER i L 21 i B M

m )y iSCSI H1ISER 1 E %%

m i1 iSCSI uk iSER i 145E

»  CHEWS iSCSI FISER Bl Al

m  7F ESXi ML FACE iSCSI A ISER [EhA kA &I
m O}y iSCSI 2k iSER {Hi#IEACHHAC L CHAP Z44

n  i0E iSCSI (SRS

m  iSCSI S UEFHE

S BRI RE iSCSI iEHET SR

P B iISCSI E e sk TCP/IP 1510] iSCSI A7 411 % 26 =5 &l #5 . It iSCSI i #5710 ESXi
RN iSCSI FIRZALEE K 5 HE

AR

RS RCER S D AGRIF VTR

m  {F ESXi EALE L REE AR

AU, BRI BRIAE B, 155 IR SRy,
Ve B iSCSI IERL AR FEAARLL PR

2
EE ORI ISCSI AR

B4 iISCSI 5 ISER 1l 23 [1H H
JEE

SR ISCSI [RPAZR 4

7F ESXi LML AT iSCSI A
ISER MIBhASEER A AT

9 ISCSI 2k ISER [ Al il A 3 1
CHAP

S iSCSI i E I

VMware, Inc.

iz
Al PAE B ST A ISCSI RS I I IE B 7 LR S R U IEA T e

WATEE, DB BCE) iSCSI GRS IIERIA ISCSI ZFRFN 2 Kot iSCSI i fd
a5 WA RUESCERIA 1P AT

PSRRI DR ZR B B, DA iSCSI SAN 14 4 B Gl ee

WAL AL, Fahss iRk SHEN ISCSI AHE R ATEAN, HETTIZRRL
% SendTargets 113K, iSCSI RAZGulid R ERe e b — AT AR ERAUINAR . BRahs
RINTTIESN T UL IR I T 2N F RIS B

U iSCSI FREE il T BTt T S 3L il (Challenge Handshake Authentication Protocol,
CHAP), i WC & #C % o

GNAL iSCSI IR SRFE AT, 145 i e e AT
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BERMIAEM ISCSI iEALRT
fE ESXi EHLE, FIAZEA SRS ISCSI BRI S R CLIER 2SS AT TR
FERH 2B B ISCSUBRLAT, B2 E TR R AT SI R b ETABI R

;

R

T4
Il EHLRE AT X E

fuis|

Bz
1 1f vSphere Client i1, Si%] ESXi £l
2 pEREENR.
3 M, hHEER .
WORT 2, NIEFR iISCSI @A B RS R AR AR .
4  EEEEE RGN

AR EoRERC RSB EAR R

BEEAE R ik

EiEss) RS

iSCSI £ #x HRHEHIRFRIN ISCSI IEALART iISCSI AREIE R IAE— &R, ] A4t iISCSI &5
iSCSI B1% JHAERISCSI SRR AC #R nT LAGk i1SCSI 44,

IP - 3P4y iISCSI HBA fdthhl

Bl M E AR AN R

g e AL P LAV TG A7 AR s 3k LUN

e HEACES T s s T A A2

YREETEME iISCSI M KIZE

1E ESXi T F 228 it iSCSI @Efl s, n] AEFT 2 i L BRIA 284 ¥, DAk iSCSI SAN 1EHf
Bt B Z IS A

E7Z

—

7F vSphere Client H1, ] ESXi F:4/1.

LR EES R

AR T, A EERCRS, SRS B B SRS (vmhba#).
L AR E R, RS

A W N
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5 {F IPv4 EE IS, 5] IPv4A Bk ESRE 1P Mtk ik

i+ H3) DHCP Wl AN B HE o

Pl R

T 1Pva RE 5 1Pv4,

B 3h3KE IPv4 & E {1 DHCP 3KHX 1P #£7

A IPv4 R E N ISCSI RS 1Pv4 1P Hlk . WAL FIERIA A SE

6 fE IPV6 X EE Y, 2] IPve sds BTN 1Pv6e Hithk AT 2e 00 .

E BTN S BAT S

prinlil HiR

TER 1Pve B =R 1PV6,

B IPve eI TSN 1Pv6 Mkt iE T

i DHCP HEERER IPv6 Hutlk {51 DHCP 3KHX IPV6 Hbiil-

B BE AR R BRI 1Pv6 bl TR PR R RN 1PV6 ML

B 1Pv6 HAHBEE e W AR 1P Mk, TR EERE 1P bk,
S 1Pv6 itk a  FEERDILAA I 1PvE Hilik.

b N IPVE MMM MIFTE R, ARF S HRAE .

7  {F DNS #&EE5 i, 2% DNS RSSEM175 T DNS RSS731 1P #Hihl,
AR X R AME

AL E MEFE{F iSCS| i&fi s

MBTA: iISCSI @l 25 23T VMware MIZEDL N VMware 21 iSCSI fic B R B 19 45— 5 i
E‘EO

Broadcom 5709 Wl a—FiME iISCSI iEhicHY . Z3EE T EI, BAER—im 0 FBosmiA4e:, br
HE 28 G L 2 A iISCSI 5%, iSCSI 518/E iSCSI @il ss (vmhba) BoRfEArfigidhces syl #erh .

PRNE O P2 ISCSI Al Ry . BEHEIEE TAE, Wl L VMkernel iERC#S (vk) B HERER S
FORI PR I ZE R /Y (vmnic)o PRJE, PIDARCEL I iSCSI il

i B M B R ISCSI IERCAY S, RPN S50 b A f o P 2515 15 . iSCSI it g ik i
iSCSI 5%,

MIBHEAE ISCSI @A 1 e Bk AL B PR i 2 2P R

VMware, Inc. 7



{vSphere {7i# )

TB
A MBI ISCSI il #

B4 iISCSI 5k ISER HE A #1)H E
JEE

TE ISCSI S PES GRS < [RIROC
S

Fil 7 iSCSI Bk ISER ¥ 1465

1E ESXi FHL Ffid e iSCSI Al
ISER MIshASEER AL I

9 iSCSI B ISER f£ffE Al Fs ik i
CHAP

W HBR CHAP

DAL I ot

MEREH iSCSI &

B3
A NTRIA ISCSI @il AR U H NG Eff
WERTFE, A el R a1 BRIN ISCSI A AN 4 o

WA EREBRGE M ISCSI GRS S PP SR d il ae . SOEMOIEER:, LAWE S
JEHEA ISCSI EECER IR EE R R0 2 Pk

9 ISCSI A SR B R As < A AT P e o PiE P Bee e i Re P 1R

WEREIASLEI. FEHEASEIN, BEfS R SHER iISCSI 7k KGR, HSMZAGRE
1% SendTargets 2K, iSCSI AZeimid A ahas e th— v 1 B Rsis FRMbmin . Brahs
BTSN, IR AT D S A E IO F sl N HARIAE B .

AR ISCSI TS FUAE T S5l (Challenge Handshake Authentication Protocol,
CHAP), i BLE #L Y 1ZIo

TR R LN AR E I B A BRI P A FI R CHAP 28
QSR ISCSI IABISZRFE I, 3 sl A s HIE 2R,

E 311

B N EAEL: iISCSIERCES S ESXi —@fdi N, ALk,

T ERELE ISCSI@ERCRS I, SiZ@E bl ey e b ot ae s vl fe e s IS shek Jois 4,
BI#AE iISCSI s R It d antt e BRI T A2 R 8 iSCSI s gt i M I £8 iRk

IR =T AL, e AT s A E, P VMkernel iERCET (vmk)
HERERAAN IR (vmnic)o HIAZE, 5SS BA L BEN 7 SR

m  Broadcom iSCSI @ it g AL rh T8 § 4,

FLE X 2 (AT PR AEPIIE IS Hhslere w0 3 b i

] Broadcom iSCSI i@ il #sil, 1 mEdas il vl i gn M Re NI,

DT BT A IR R e gt R, DA LE Ak o st B i R el o O 1Rtk
BUR, HAE 1/O Hef AL . MR ISCSI A7k R e Eflimim i sl o

TR FENEER RG] 5 esxcli system module parameters mid. g e, i
%1 VMware HIHE X, 94N http://kb.vmware.com/kb/1013413

n  MNBBEERC RS SR IPv4 FIPV6,

EENBEH iISCSI ERLER
15 ESXi BN L, AL MBRER: ISCSI BTSSP IEEL DAL 75 IE A

AWRCOELE,

WM AL ISCSI ERdAs (vmhba#) K Bl 2850 PR ifiEicassZe .,

Broadcom iSCSI f#ifilaf. AIRMIEBILE A A W R EAF RS ACRR VIR, T A I 7 2R e 1

o 12 MBI SR

B

1 Jf vSphere Client 1, S8 ESXi 141,

2 LERRERNR,
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3 EAHRE L, MLTEEREdES .
4 EREEHEEREY (vmhba#),
B o E AL AU ERA SRS B, BHE iSCSI &Kk, iSCSI B PL RS
BEHR
HIRERINIEN N ISCSI @hlas 2 n H, HEMHET, W EIE T iSCSI s rIigs, FH b
Bl asgBE ZIAHR Y VMKernel iSCSI i 11 o SR G E A B HELERT CHAP 244,
FE iISCS| 5 M 4&iE i 25 = 18] Y X Bk

TE ESXi M1 E, MZEEE MR ISCSI SYFEMIZ BRI T o AT S5 MBS ISCSI E il A<k
HIPER R 2R, A REIEAM O] dddz .

EZ3
1 ff vSphere Client /1, %] ESXi F41.
2 PERCERDR.
3 {EFET, LSRR
4  UFEISCSIAENLAT (vmhba#), SR “EACAREANEE" NI PSR L SR R
5 REAIN.
5B iSCSI G R Ao N I RIZIE LA (vmnic#) 287 “PiEREGERCRs” Sk
BRETR

WER “VMkernel [ERCER" A7, uPIEEMIZERC RS (vminic#) G VMkernel i@ACHET (vink#), IRJE
K B0 E BT M BIEL: ISCSI, 152 W iSCSI FISER #E M45

L EE 4 iSCSI iIEFt 28

FEBHIL TR ISCSI 9B, AT FARAE B B ERE S 1P 2% RO iSCSI Hbr, ESXi HpN E Y
A ISCSI GG F i A A28 ik S PR - KR T s, o 1 IR,

QR R ISCSI ERLES, DL R S

m  NISCSI8E— IR LA RS . AEAE 100 Mbps Bk IR 1E R RS - 11] iSCSI.

n TR IASHO R E R AR I AR vmhbaXX dE THEGahh . AARIEAFIIN ESXi A2 TRl AT RE S A A B
B ARG A RSO IR 2205, W AARE ST RE S S BURNA R AR M HBCANEN iISCSI
BAHER AR AT

P EAT ISCSI R AR Rk 2 A K

B2 i

PRINERERRIRAT ISCSI il ae PAn AT iISCSI difiay, LAMEEALR LA EskihIn] iSCSI fr#.
EHCISCSI 5 ISER WEREasUE L WIRFFE, n DA FCas @R as I BRIA ISCSI A2 AnE 44
JE
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P2 R

Jic ¥ iSCSI 5k iISER i 148 7 iISCSI TS HER LT It 75 2 TR LG B o D I e e 2 1 R AR i 480

7F ESXi LML LA iSCSI FTISER W ah&S A M. HHISKBIN, Fahasfhk ST iISCSI fHE RAZE AN, #NZAS
HIEh A A LN k1% SendTargets 2K, iSCSI AZuifi it r) o shas e th— A nl FHH PRI ZRA R . Fsh

EEITTIESN TP BT S N ERRI R S

JiSCSI ik ISER TRl 5 WIS iSCSI BRI i F %k Y (Challenge Handshake Authentication

CHAP Protocol, CHAP), 5 fic Bt aishic iz b il
B HFRT CHAP WU EA L IS FARRC AR CHAP 84
PR I T QR ISCSI PSR E UM, i iERd s R 2

RN FEBR R4 iSCSI EFL 28

AIIUBIE R ISCSI ERCRS, ESXi FAUA REM T Z GR35 17) iISCSI A7fi . AN BuE 4t iSCSI SRl s e
AEFEE, EHEER.

A PASOEGE — M PE iISCSI AR RS o

;

R

TG
Il EHLRE. AT X E

|

T AURAE A ISCSIERCAR A ISCSI E 515, MISTE RSN I IZ G B Rs T O PSS RC . dnsk
MERZabhcey, B RERRRE | SV TN,

1 {£ vSphere Client 1, Sfi%] ESXi T4/,

2 HERCEENTR.

3 AhnElRgERE R AR .

g i
IR iSCSI ERER a TR N, RO ARSI AR N IR B RS o

b MRS R ISCSIBRERR, ARR MR IZE AR .

AT ISCSI AL (vmhba#) R TR R GRS R B AR ISR &
J5, EMENHSTERIN ISCSI APk BlAE, Bl el A ai = .

R iSCS| BREIEE a {EFfE T, HLEREEEES, ASERERESRIENE (vmhba#),
b Ak,
¢ MNBEESIREHRIE D, S BERI I TE iZan il A

ZERC AR IR . IZE RS N KI5 |5 AU MU REER
d FEHSISEL.

FEFEFSIE, EmAREA PR AR A RS R . SIZIE A e I BT AT 1
WA KA tifise g EIEA BRI AL AR D5 1R]. ASBE)R S0 i Z s A o
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{EF ESXi Bt & iSER

B TAE401 iISCSI PAAN, ESXi ik 37 HF iSCSI Extensions for RDMA (iISER) 1. 2 H iSER MY s
ESXi EAL LM iSCSI HEAL R DAGE FH R B4 A7 151 (RDMA) (A& TCP/IP) &4, A PAfE ESXi
FEHL A ISER,

H X ISER PHMAUTEAE 2, 1S A ESXi Hfili ] iISER 51,

VMware iSER [1)5¢ 54 i A B o AU FE 2P

Pz g
LRI ROMA [ S ] ESXi il B iSER, A28 £F RDMA HUMIZSIARLH, 1541, Mellanox Technologies
ESur MT27700 Family ConnectX-4, Z:3E UL, vSphere Client ¥l e AN —A

RDMA i ig i M — MR AES G R 2 vmnicdo

J5 T VMware iSER Jiffil g TAE S RDMA RS T iSCSIL, 1l esxcli I VMware iSER {7t Il Z4H11E
vSphere Client 1758 VMware iSCSI over RDMA (iISER) & fid #5253 N vimhba# 77 E R

1B ISCSI 5k iSER fEAHS) TR, AIDAE MU LSS ISER fAH#HEACHS vmhba# (ERIAN AR

B

fid' % iISCSI 5k iSER s I4E AT HEMILEE DGR ISER AH#IEICHT vmhba# A1 FF RDMA [ E LT vmnick, Mt
XU R ARG D48 .

T ISER AHMIRGEE . Bl EN OFRER, 4 vSwitch HAEMFH—4 RDMA &l #E,

AF ESXi AL FRCE ISCSI AT Y ISER fP#IEACRS vmhba# SIS INE AL T, SIS RBIN, FHshisisRk SHaEn
iSER [zhAsakigAs B ISER 17 A4 L AN, #Bal% A% & 3% SendTargets 53K, iSER ZAZudh] S ah s fit— 4]
FEAROA A, i F AL, BT PLTFahim N EARfE .

9 iSCSI uk iISER AFHFIGALA  QARIAEEEE ISR T S5k il (Challenge Handshake Authentication Protocol, CHAP),

P CHAP Wy ISER f76#IERCES vmhba# FLEZ Y.
W H R CHAP TR AT DU RN A B i 45 H AL AR CHAP 454l
LR I QIRERIE SRR E AN, W ISER f75E A RS vmhbat 2 FHE AT,

REMBEZ I RDMA HIMKIEHE 25

ESXi S HFEE % FF RDMA TIREIMZIERIEE, #la1, Mellanox Technologies MT27700 Family
ConnectX-4, {FFA F2edhettiifilasa, vSphere Client (B4 —4> RDMA @i sl
—/ MY B RS

I PLE ] vSphere Client 257 RDMA ST 78 M FLAA R [ ) £5E i 78

B
1 1F vSphere Client H1, SJiF] ESXi FHL,
2 {ERIZ N, il RDMA ERcES.

TESE R, RDMA ERCESAESI R 2R vmrdma 0, BN _BATHERS S S 2 A1 5”0l vmnicl
PyHE P28 AL A o
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&R

& 10 33 74105 ACTIONS v
Summary Monitor  Configure  Permissions  VMs Resource Pools  Datastores Networks Updates
~ Storage - RDMA adapters

Storage Adapters

Storage Devices

Name T Driver T State T Paired Uplink T T
Host Cache Configur
Protocol Endpoints
I/O Filters vmrdma0 nmix5_rdma Active vmnicl

Virtual Flash Resour ...
w Networking
. - RDMA Device: vmrdmaO
Virtual switches

VMkernel adapters

Properties Vmkernel adapters binding
Physical adapters —
RDMA adapters Description  MT27700 Family [ConnectX-4]
TCP/IP configuration r_'ITU 1024

Speed 56 Gbit/s

w Virtual Machines
VM Startup/Shutdo.. «

LRUEE R AR AR, HMSIRLE: ROMA Eay, SRR ks -f

KT IS ERC S, T DCBHERCES Y vmnic# PIZEAAETIPE iISER Bk NVMe over RDMA, 175¢ iSER fid B
S JES WA ESXi il iISER. 5% NVMe over RDMA {5 5, 155 1 NVMe over RDMA
(ROCE v2) 1 B i il 7

BB VMware iSER &t 25

R H: RDMA [HEfCzs T iSCSI, 15 esxcli B VMware iSER 1fg204: ., o %4/,

b%ﬂ'” ’t vSphere Client FH{El vmhba# Gl #s TR~ 7E “VMware iSCSI over RDMA (ISER) & /il #s”

ﬁﬂUTo
PR

m  f0R ISCSI fFiESCRF ISER Yo

m  E ESXi EHL 2R ROMA [iEfd sy . AR, 155 WM E L FF RDMA R4 0
%%O

T RFEREASVAIKM RDMA (RoCE) H 4 RDMA [FifEfiles, #ieimhices i 11 RoCE A<,

I3 FH RDMA A8 4)1,

m  7E ESXi AL FE el BN TENUS R ESSE], 151 esxcli system module
parameters i, AXRIEAEL, 1H2 W4T http://kb.vmware.com/kb/1013413 [f] VMware 4
TR,

 AARACE RDMA 22 L L1 DALE iISER JEsh#sFl Fbr2 (A 6o s,
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Bz
1 f#iH] ESXi Shell 5t vSphere CLI 5 H VMware iSER f7fi&idEfd w4 1 H RoCE M,
a JAHISER fFifidklides
esxcli rdma iser add
b IUEES TN ISER EhC#E
esxcli iscsi adapter list

FtH R ULL PR

Adapter Driver State UID Description

vmhba64 iser unbound iscsi.vmhba64 VMware iSCSI over RDMA (iSER) Adapter

¢  FREISER HITER:5] HFR1 RoCE fRAS,
i34 RDMA [1iE AL PR ROCE AN, B ARIa 225040 R

esxcli rdma iser params set -a vmhba64 -r 1

A SRR, VMkernel HEHPEH R RZEITLL M AR

vmkernel.0:2020-02-18T18:26:15.949Z cpu6:2100717 opID=45abe37e)iser: iser set roce:

Setting roce type: 1 for vmhba: vmhbat64

vmkernel.0:2020-02-18T18:26:15.949Z cpu6:2100717 opID=45abe37e)iser: iser set roce:

Setting rdma port: 3260 for vmhba: vmhba64

WRAFEE ROCE WA, T FHUERIAE T SZ 77 RDMA (& FC RS 2 F 5 RoCE A,

VMware, Inc.

77



{vSphere {7i# )

2 {li[f] vSphere Client ‘17~ iSER &t %%
a {r vSphere Client 1, 58] ESXi 4L,
b HERBEES K.
c fEAHRE, MR EEEERS, AhdEEiaslL.

WRE S HIEE RS, BN vmhba# EACE B “VMware iSCSI over RDMA (iSER) i
Bles” 2B Mgk

Storage Adapters

+ Add Software Adapter E:& Refresh :Q Rescan Storage... | % Rescan Adapter

Adapter T Type T Status T Identifier T Targets 71 Devices 71 Paths T
vmhba33 Block SCSI Unknown - 1 2 2 -

4 Model: VMware ISCSI over RDMA (ISER) Adapter

vmhbab4 1SCSI Unbound Iser-vmnic(xy = o] 1] (o]
vmhbas5 ISCS Unbound Iser-vmnic1Cy 0 4] 0
vmhbab6 ISCS Unbound Iser-vmnicd{«n o] 1] o]
vmhba&7 ISCSI Unbound Iser-vmnicS(xn Tk 0 0 0
4 Model: Wellsburg AHCI Controller
vmhbal Block SCSI Unknown - 0 o] 0
vmhba2 Block SCSI Unknown - 1 1 1 -
[y Copy All 9 ems
Properties Devices Paths Dynamic Discovery Static Discovery Network Port Binding Advanced Options
General Edit...
Name vmhbag4
Model VMware ISCS| over RDMA (iISER) Adapter
ISCSI Name
ISCSI Alias ser-vmnic9
Target Discovery Send Targets, Static Targets
Authentication Edit...

Method None

3 JAFEISER {76 vmhba# DIEH H RIS TIL MES.

T EiipuY

N ISER FAE EBCAREC B I 455E TR 28 R AT ISER fEEIEAL AT vmhba# 157 FF RDMA [ M55 i i
vmnic#, AoELIXECER IR FEM G e . A s 9 ERE MG E, SN
iSCSI A ISER ¥ 1 M4%, Bk ISER B E s 40E, 152 W B iSCSI 1k iSER ¥
F985E .

N iSER TS EIARESREASEDN A E, 204 ESXi L FAY iSCSI FTISER (W ah&ukif A4 M o

N iSER TS EERRERAET BHE A, 20N iSCSI i iSER A% ifl 3% i CHAP,
TFY (CHAP)

BESR
HIXVEE R, HEWAIN VMware FHREXE, WA https://kb.vmware.com/s/article/79148,

&% iSCSI = iISER &AL 2 E MM

T PAFE S ESXi M AC4S iSCSI uk iISER f7fiE i A #s MERINGFRANG & o TSR Ai4: iISCSI @l s,
TIPLBECERIA IP & E .

BEEYH AEBHSOE AR TR RN, O~ T IEAA 2 RRAN 1P Hibk s
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AR
Il EHLERE. S X E

PR
1 ¥f vSphere Client /1, i8] ESXi F41.
2 PhEEERT R
3 EFRE T, MRS, RSP I NER RS (vmhba#),
4 pEEMEETR, REE R R R TR
5 () BHBCNIEREE
BET ik
iSCSI &R HA SR BRIF iSCSI IEAC £ iISCS| FRIEEIAIME— 27k, SSCEARIT, THAGRT
BN A4 FRE A N IR e — FLHR ST, 75 IR £ b A6 T TSR3 IS CS|
RS .
iSCSI %, JHPABHR ISCSI SFRI AT $4F5
&R

ISR ISCSI AFR, ZAMRRAERT iSCSI il i o (HX THA S, e FEIERa 746t
B

BESR

AXAH ISCSI Bk ISER fAF G Rl ar A T M P8R, 12 WA 3278

w  REMOER ISCSI AR

w L E MR ISCSI AT

m  FUEEPE ISCSI AL

»  flif] ESXi flE iSER

24 iSCSI 1 iSER iZ B MK

FEESIM ) iSCSI il il #s T VMKernel &5 %z X S il a3 O FEE /s MBI iSCSI i 75 A M
VMware iSCSI over RDMA (ISER) i fic#v. WA EAET A FE X e E il g5 AT —A, A0k iISCSI 1k
ISER 415 HE I 2518 e 2 2 [RIFO i i e e 2

B B X 28 B E R 75 MR B B e BRI VMKernel iG it et AT RATEARAN REALURI7EH P 28 125 Ficd 7
ZIFAGEA 11 i . SRJEHS VMKernel & s AR iISCSI B ISER iEficas ik, b Bebromiin 4 o
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EH
w - -.iSCSI 5 iSER iBE%E
vmk - --VMkernel &Hi 58
vSwitch
vmnic
.- - - IE Rk

>
P2

é ------- iSCSI =§ iSER 7#fi#

e B VAR, 1 ELA N R

w AT DUKEERAT ISCSI AR 5 AL AR T IR R A T4

» N ISCSI @i AUARE S B O RMBE R T

K ISER AL AR AR B SR RDMA M8 & fides .

AT I A B S8 e SR ISCST NN BN IR ST E Bl 520 VMware JIRESCE, ikl
http://kb.vmware.com/kb/2038869,

iSCSI 5 iISER BLEF R Z 1> WS %

QRN 2L ERC RS T iSCSI 8 ISER,  MIART DU X EedE B s T T2 %42

FIDATE B TR 1 B 2 A AT LR 1 P 2 A S A 5

TELASHIR E R, TR R DL B E RO A 0 00 vSphere A2Hd L.
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5-1. ZAHEMAY vSphere FRifE Z Al R —3F — & AL 2SR G
vSwitch1

iSCSI1

vmk1

iSCSI2

vmk2

BT R P A MR AT VMkernel RS NE] H14 vSphere 223dL, VMkernel idificas AU A1
vSphere FRAEAZHAL FHREEACHR O BOEADS N . BASHHUACE G I T ISER, DY ISER ASCHReR 48
JEo

5-2. B4 vSphere R _E B — 3t — & Bl 23R GT

vSwitch1

VMkernel 228 YE SRR

iSCSI2

vmk2

iSCSI1

WX RO E, RN Z ST, TR VMKernel i it g H i s 21— W 1075 Zh i FiE i
% WA TR,

VMkernel &8s (vmk#) YFEMIZERTES (vmnic#)
vmk1 (iSCSI1) GBI AR

vmnicl

RHRIEACRT

vmnic2

vmk2 (iSCSI12) A AR

vmnic2

RHREACR

vmnicl

B AT DU A A RS i1, ¢ vSphere Distributed Switch AR Qi S ESCERA R 28 S5 WS T PEAT S 4.,
1520, (vSphere W% Y TS,
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2 MYE AR, TEE A R
w YRR AN A R B AR R G L TR |

n (GEHTISCSI, AT ISER) Uil HFkit) vSphere 23 #dll, WAIUE B ERE IR 1P
FM. B, VMkernel iERCHS A GRS BIERZ S, I H EAUE SR A I LUN,

n  ARSHHUEAE T ISER, [A iSER A HM-E40
MGAEAEDL PRI DL, N e

= S EIRT ISCSI 3 Ak T AR R 1P TR

= ST ISCSI HER VMKernel ERLEHT TR L 1P T, SR R S L

* 7FISERBCEH, JHT iISER HEHK VMkernel idlles AR RS im . Aol e g
iISER 1Y ESXi 1415 iSER HIrM VMkernel &l HAEH T iSER it .

{E % iSCSI BL & M K iEENRIEMGE
(R 1SCSI AL BRI, 5% Bl T T Uk i o
4 iSCSI B O4E

ERTLAR ESXT AL ERGEAE ISCSI R BRI Bl ek 21~ VMkernel dig 1, LA iSCSI it 2
EMEI . RGBSR O T iSCSI Fite .

P B L BE R, ISCSI Hzhae R QUM TG 98E i L 2P ARG E AR TP iISCSI 231l
WHEW TR,

I

N\

VMkernel 311 BARI1 iSCSI &3
2 NME VMkernel i 2 MEFRITT 44516 (2x2)
4 PNYETEN VMkernel gl TSR 4 D216 (4 x 1)

2 NER) VMKernel 3l 4 /NEBRTTT 8 Nasih 2x 4)

R R 48, iEEACRRTE BERTT R VMkernel s TSR, S0, ATREJCL B4
iISCSI i, A, T B T RN A AT AELE I B K

Foum A48 %E

QR s 140, ESXi MIZEIER = AR th e Bt VMKernel Sl o EATLm 1200 16 H H
PRI EIEE ISCSI 2. & cum 495, HER N His el #2106

WE I N ERRB

VMkernel ¥ BAR1P iSCSI &3%
2 NRIPEN VMkernel il 2 AHFBRITTT 2 N4l
4 NKRYER VMKernel 31 1AEBRTTT 146

2 ARGPEN VMkernel sl 4 NHBRITST 4 D2l
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ik iSCSI B &2
SR LA AN T P 1SCSI AR AN 12

QORI BRR A —ANE 17, Wil A2 ESXi ML FIRINZAS VMkernel b PR HE0E 2 iSCSI
gD, AU AMERZ HARIIER L.

vmk1
192.168.0.1/24

vmk2 N
192.168.0.2/24 & — 4~ F ™

B 2B
192.168.0.10/24

vmk3
192.168.0.3/24

vmk4
192.168.0.4/24

TEMRBIR, BT R shas s A B ERT ] IPE R —FRImECE o 2 B bs ]l A g8 im ). B P
A~ VMkernel S I F—ANHARTT R, RS EIEE T PIANR.

EHTomAYhE, RetldE— 1R,
SRAB) 2. S AN VMKernel B R 2 g 12

SRR 1P T A 2 ORI RR 1, BT Al S AN 2. TR RS i R B ZER
FIRT I, AT DABRA) ESXI ARSI e LB . ZEIIE T, JERM BRI SE, R D405
SORFFAG R A A O R TR — T

vmk1
192.168.1.1/24

vmnic1

vmk2

192.168.2.1/24

vmnic2

VMware, Inc.

SPAZHIZS A:
%0 0: 192.168.1.10/24
O 1: 192.168.2.10/24

SP/= % B:
iwE 0: 192.168.1.11/24
wE 1: 192.168.2.11/24
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ESXi fErEsE R stilae A Fbsiilas B 1o O MrkEe vk, BUONPA X =i L6 FR—1 W Fo [H
R, TR R Pstilae A Rl B i 1 1 IR vmk2, FTRATECRE ol R A8 E

SSLBIEE 10N

T2 7

e 1 vkl FIFEdles A (g 0
Hi2 2 vmkl RIS B UG O
Fit 3 vmk2 FIfsflEs A s

R4 vmk2 FEHIRS B 1

A4 iISCSI B i

BT esxcli f54 0 iSCSIRtAN NSRS o BCERSER S, AR PR 0 5 sl A H B
RPMH B o

AR A R A o SR E R A T

FERR B, AR ABER VMkernel S IR BEAE—D 0 (N1 T, FFEAE S — A1 (N2) L EL T A
AR SRR, AT ARSI (N2) PRI o

N1

vmk1

192.168.1.1/24

SP/AZHIZE A
A 0

vmnic1 10.115.179.1/24

vmia 2% SPAEHIEE A
192.168.2.1/24 00
vmnic2 10.115.179.2/24

BEFIVA Mo
# esxcli network ip route ipv4 add -gateway 192.168.1.253 -network
10.115.179.0/24

A 2 AR B A R
FEPERBIFT s AR RS B P i o ASRBAE I EL PP Al 1 9
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vmk1

192.168.1.1/24 SP/HIEE A

: wHE 0
vmnic1 0.115.155.1/24

L2 12 SPHEHIZE A
192.168.2.1/24 00
vmnic2 0.115.179.1/24

A T 192.168.1.0 F11192.168.2.0 HIfCE vmkl Al vmk2, EAN, BRI/ fr T 1
10.115.155.0 #110.155.179.0 H1,

AL vkl i 10.115.155.0 FIIEF A& . AP A vk SE1 7510,

# esxcli network ip route ipv4 add -gateway 192.168.1.253 -network
10.115.155.0/24

SRJE M vmk2 24 10.115.179.0 FR SIS TH o AR RIETT N vmk2 FE4 71510

# esxcli network ip route ipv4 add -gateway 192.168.2.253 -network
10.115.179.0/24

s hlEs A G O TR, B vk,
i FHPEHlES B A O BH s, HEH] vmk2,
w5 34 VMKernel dig B H— S B S EA T P

M vSphere 6.5 J1-4fi, ARTLUNEES VMKernel i L —/NRRSE . Qi ] DHCP k1 VMkernel
v 1 1P AL, i8] [T DHCP RIS B.

FEN AR VMkernel i RISCE B, WAL F s

# esxcli network ip interface ipv4 address list

Name IPv4 Address IPv4 Netmask IPv4 Broadcast Address Type Gateway DHCP DNS
vmkO 10.115.155.122 255.255.252.0 10.115.155.255 DHCP 10.115.155.253 true
vmkl 10.115.179.209 255.255.252.0 10.115.179.255 DHCP 10.115.179.253 true
vmk2 10.115.179.146 255.255.252.0 10.115.179.255 DHCP 10.115.179.253 true

MR VMkernel s IR ERAMDOIOC, AR]85 D5 T AN )1~ P FR s L

%18 iSCSI W&
Wk E B I0E T 5 iSCSI @ il #s I LR IEf #s,  dEFR 2SRl 75 A1 VMKernel 25l #s o

ﬁisc& B ERE R, ISCSI FEREE vSphere Client A JE . HEHE 88 0~ 2 DL o 28 i i
ae il MrER I 2 il T iISCSIEBEN . Ml ISCSI W, SRS iSCSI 41 E 1 i UL 2818 Fic 75 A1
A PR Do) 8% 12 P SR AT 7R DO 5 2R

m PR VMkernel PIZRIEACHS U AE S HFTER iSCSI At ] AR 10 _E 43RS 7 ik
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n  ffiJf] VMkernel iEFECES1 iISCSI @GR #s o B ANA] 1A 1 iSCSI g 1, BRAE iSCSI & i #5 & 20
T s,

[l vSphere A2 EREFR 24 E I #5 F1 VMkernel @& #ih, 1i5HA1% vSphere 2t/
PERIAEN 1P T

m  WUR VMkernel i@Gficas iy rl——F W 1, e AT TA20ERE Sl —> vSwitch,

m  QERKE VMKernel ifiCaRIT F 2| vSphere Az #AL, AL sl ORI A Al AR o

m  EZN ISCSI 4B VMKernel i A BB o 2% i g TG AL

w T IREFRET VMKernel TEE A S YIRS iSRG RS B . BEER LT — AN E Bl AR R
PALRCARY vSphere 2 MM, FIRBS FRMTOCG, sl SISO REY 101 PSR SR EY,  th AT RE S rhik
Sk

iISCSI M £& & P HEBR

BAERRIC AR ISCSI 4BiEM VMKernel 1EHC 2% AN S Hl 112 550

I8 8

VMkernel &L #F AL RIS TE DL R HL R A A S B

»  VMkernel 1@ BC A1 BT SRR 246 18 Bl A

m  VMkernel iR s £ B 2P 25 E AL A

»  VMkernel Wt #R R B — Ao 2 A UEEE AL .

s YRS RS O

R

) iSCSI ZBE N VMKernel 1 il g4 B E A 28 5% . 15200 Bid'E iSCSI 8k iSER i 140 .

Bt iSCSI = iSER ix O48E

Ui 1B R AREAE 2SI ISCSI AT ISER 1E i a5 PR 2 i 5 2 TR 5 G e 22

AN A3 P e e s 1 4 -

m M iSCSIIERC RS

B ISCSI A

m  VMware iSCSI over RDMA (iISER) i& it #s

PAFHESSBHE T 4978 vSphere BRI Az B R AN EE I 44 3 U 23 O PR 0 o A A 2 AN 44 I 2
20 ISCSI B ISER Al HHI 2N A SR o

T ISER ANHEM-RABE . A iSER Be Ha I GRERS, A vSwitch U H—"NFHH T RDMA HPEEE
fil#s (vmnic#) fil—4> VMkernel i@ fidgs (vik#).
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AT DIAE i e Bl B FR T T VMware vSphere® Distributed Switch™ fil VMware NSX Virtual
Switch™, £ NSX Virtual Switch fiJ{5 B, 152l VMware NSX Data Center for vSphere (%,

WA R 2 AT T vSphere Distributed Switch F T 4552, W Tk AR ANIER 61l
—NSRRA R A R, R E AR E G, DA A 2 D 4L — NS 8) A TR e
HID AN EGE B, 152 M (vSphere MZ81%ER: ) SCRY,

73 iSCSI = iSER €] —> VMkernel &EEL 25

Btz T iISCSI FHEAR ST VMKernel 825 ESXi ML FIUMER ML E Rl ES . ARG, AT IfEHE AT iSCSI
uk ISER @A #s 10 I 40 i & T2 GIEET) VMKernel IEFC#S

BB &

RSN BRI ISCSI Ol VMKernel & As, WAl TS iSCSI AR P ER 28 15 il
(vmnic#), 2 WHE iISCSI S E R AT 2 RISk,

T ISER IGRCHS, 1SN RF RDMA 0I5 Y vmnic# . 155 W4 SR 2 FF RDMA [IRIZ%1E
[LRER N

—

7E vSphere Client 1, Sfji#] ESXi L4,
AR B BRI 4
P VMkernel RIZERERR, I8 it T—35,
WP RERZ B Q1 vSphere FRifEZHATL.
AR IERCERAR, SRS E BT T iISCSI 1035 24 M 44E AL (vinic#).
HPRRZE AR ) B s S Al At o
6 I NPMIZIRR
WL BRI AR AT O VMkernel IERCAS I ACLF 44 F%, 41iSCSI B iSER,
7 fEEIP .
8 RHEMFE, AFHREHETER.
I B AL E PR 2508 il A (vmnic#) B 1YL VMKernel i@ CHT (vk#).

a b W N
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9 uFAIIRCE
a [EPISRERE T, LEF VMkernel BELAS, ARG WIS VMKernel iffRas (vmk#).
b AT IRESEIR, SRS RN OB 28 S LA (vmnic#t) {ESRE AR T o A ahid il

BE
Al o
#3 Add Newworking.. €Refresh | & Edit. X Remove a
Device T Network Label T Switch T IP Address T TCP/IP Stack
[ vmkO @ ManagementN..  fif vSwitcho 10.24.241.29 Default -
& VMkerneliSER it vSwient 10.40.243.60 Defautt

“ s

VMkernel network adapter: vmk1

Al Properties  |P Settings  Policies
Teaming and failover -
Load balancing Route based on originating virtual port
Network failure detection Link status only
Notify switches Yes
Failback Yes
Active adapters vrmnic4
Standby adapters -
Unused adapters - -
RESR

R TAAH AT iSCSI AU BRI ZR AR RS, 1R A AR VMKernel IERC RS 40E £ iSCSI 5
iISER vmhba &t 7%,

U EA S LIERLZE, FTRLAIEMTING VMKernel SERCEE, SRIGHUT iISCSI 40iE . FEblUE i 2Lk
WS N PSR ES OB A N, AOSE R, 1HE M iSCSI B iSER Al E HH 2K G 7
1% iSCSI 2 iSER &ALz 4 € 2l VMkKernel i&Hc S

1E ESXi =ML E, B iSCSI uk iSER jEfilFE 5 VMkernel i&Efit #8407 E o

AR

FENL ERER R 25 B #s G R L VMKernel iEFCRS . AR 124 VMKernel @fdsy, 15X IE
TR PR 28 %

Tt FHLIRE A Es X E

1 1f vSphere Client 1, Si%] ESXi £l

2 HERESENR.

3 IEFARE, RILAEERES, RS IR RN ISCSI B ISER &t (vmhba# ).
4 FpLERESR ORELRTR, RS A ImE .

5 L ISCSI B iSER MEALALNE ) VMkernel &L

E I VMkernel BRI 28 SR AT A 40 K .

AP AE iISCSI Al 2841 E B — Nk 24 VMKernel @it gd . 5T MWEALE iSCSI Ehl#eak iSER 1
fiess, AR H— 5 IEMROYEE S OCH Y VMkKernel & 7%
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6 HLAE.
iISCSI 1k iSER &l 28 im 148 e 8 3 oK B oI g% 4%

Storage Adapters

+ Add Software Adapter L—j&- Refresh ,?Q Rescan Storage. ‘ @q Rescan Adapter
Adapter T Type T Status T Identifier T Targets T Devices T Paths T
vmhba33 Block SCSI Unknown - 1 2 2 -

4 Model: VMware ISCSI over RDMA (ISER) Adapter

vmhba64 ISCsI Unbound Iser-vmnic9p Q a Q
vmhba65s 1SCSI Unbound Iser-vmniclo:; 0 (4] 0
vmhba66 ISCSI Online Iser-vmnicd] s Fret o €T VTR (T b Q a Q
vmhba67 1SCSI Unbound Iser-vmnic5. " 0 (4] 0
4 Model: Wellsburg AHCI Controller
vmhbal Block SCSI Unknown - Q a Q
[ T At . . e
3 Copy Al 9 rtems

Properties Devices Paths Dynamic Discovery  Static Discovery  Network Port Binding  Advanced Options

+ add.. X Remove @ View Detalls

¥  Port Group T VMkernel Adapter T Port Group Policy T Path Status T Physical Network Adapter T

i Q VMkemeHSER (vSwitchl) vmk1 @ Compliant < Notused vmnic4 (25 Gbit/s, Full)

BF ESXi EH ERmOAEFHER

AR iISCSI 5 iISER vmhba EFLEFT VMkernel 1E A #10RZ5 £ 22 4015 B

il

3

1 1F vSphere Client 1, Si%] ESXi £l

2 HERESENR.

3 TR L, L AEAEENES, RS AR BN ISCSI 5K ISER A
4 BRSO ERTIR, AR5 MIERFER VMKernel SR

5 puhEAEEGEE RN,

6 JELH DAl ST RS VMKernel AL A FIIERE AL A KL

ﬁﬂ

AT ISCSI B ISER fA#IE Rl A THU HADAC B AP BE, 55 WA T 8.
w CENEAEAE ISCSI ST

w PR ISCSI A

m  fifiJf] ESXi fid & iSER

% E S iSCSI #1 iSER B & A

ESXi SR Wi 5 iSCSI/ISER Bl A1

BRI 1500 F R LAKMINT, SlHES N, iRt (MTU) 800 TR BRI~
FHEWI T iISCS| i, T3 Ll PR

n AP AR AR E D,
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m S EER B DA R HOER R iSCSI E AL A SRR T
n MBI E A UEP A RS, S DR R SR
RV T ESXi K E M SRR

& 5-1. A EMA L

iSCS| JERcasHIZRE] B Ry

Bffiscsl SCRE

M- iSCSI SRR EHIPLRR
Jy A iSCSI S ZS A RV
VMware iSER 58 & MIRGS IVATES
AW ERRRE

PR H VMkernel BRI ESXI /AR AT FHE I . XX EC iR AS U FE R iISCSI il = |
MEE iISCSI & s Al VMware iSER & il #s .

T, 7 HEBOR KB TT (MTU) SE00ERIME . A HTT iSCSI ittt ) vSphere A8/l B

MTU 24, fAoFgifEE, 15200 (vSphere WMIZ&iEE: ) SCRY,

PR

1 1f vSphere Client i1, Si%] ESXi £l

2 pEEERDR.

3 EMIEE N, HRERBEEAL, RE MR REEE ST vSphere 2 AL,

4 REGEEERR.

5 f& “BME ik, S MTU 24
BRI S AL A PR MTU, ¥ MTU (B e i SRR e el L AT 0
FHERRII MTU A, ESXi 3247 MTU 522405 9000 D15,

ARSI EE M ISCSI B A BT

N ESXi EHL A B iISCSIE fdas)m FHE UL, 15 SR RAEH R IT (MTU) S0,

M Rl e FISCSI HBA [ MTU 244,

PR

1 ff vSphere Client /1, %] ESXi +41.

2 HplEEED R,

3 T MR FEEECES, SRS WIS AR AR R e PO A ISCSI E A

4 PEEPEEET R, KRR
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5 HN MTU 80101
ESXi %+F MTU 121075 9000 P71,

7£ ESXi EH1_EELE iSCSI #1 iISER MBI FFEL M
o SR AR I, PASE iSCSI B ISER et ae g P4 b mI Btib A i i
ESXi AGeschrbh N ABLU ik

BIASKIL

Rl SendTargets &I, JBhRFEER SHRIEIN iISCSI RS AR AN, #PbmZiRss &k
SendTargets 153K, RS ammal m AR fE— 0] ARSI R AR o 35X 28 EARIY AR 1P
Hohk B REB S Bk Lo G BER Tl s S A AN MAIES BEbR, Wz Bbratr MR Tim
it EEAA AR AR TR S | S EAIR IR E 2B

E AR E LR iISCSI, ESXi AL THRERY iISCSI Ik Fs=eihk i) 1P A5 gk HbrHisk, anif
HohEE IPv4, 2T BT RESE Nk [ iSCSI R 55751 SendTargets Wi f IPv6 Hblik., 24 DNS £

W8T iISCSI Ik%5#%, 2ok H iSCSI IS +31 SendTargets Wi 12 DNS HZFRI, ESXi Ffif
T DNS #if 25—t HIY 1P 251,

FREDAS LI TSN, BT DA S AR B sk N B ARTO1E Bl iSCSI Bk iSER i I 7EEE L
Hbrd2 5 iSCSI R S5 As g TEE R A o

W E A A LI, AT iISCSI Hbr. &0 DA S A HERIAT M2, S TS, 5
FRELA HER, SRIEEI—AN8 Hro

AR M

FIrdsiiil: EHLECE A XECE

$E

1 1F vSphere Client 1, Si%] ESXi 41,

2 HIEERCESET R,

3 FEfHE N, RAREERES, AR ETER Y (vmhba#),
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4 PFEIKIITE

BT R

ISy E) a IR TEIRS EIAEI .
b HINTFEE AL 1P Huhkek DNS 285, A5 hHiE.
c  EHTN ISCSI Rl ES
5iSCSI A% SendTargets 231G, FAHLSAHIEIIIAE BT«
WAk,

T WK Eh AL BARMES I AER)E, ZE bR SRS R .

el a RO LR EIUAEI.
b MANEWGEE, RERLfE
c  IHTHIN ISCSI ERl e,

B R

AR iSCSI Bk ISER ARl s TS 2088, 155 DA J208
WM A ISCSI IE Rl

A M B RELE iSCSI iRl e

B 1SCSI I #%

i H] ESXi il ¥ iSER

BERoh7SE 5 iISCSI BEr
FEp R 5] ESXi FHUH iSCSI RS 7s

Bz

—

1t vSphere Client Hi, Sfji%] ESXi £HL,

AR IR

TEAHE T, REEEERRS, S5 MFIR PR BB ISCSI @ i
TEEIAS EIARAS RO R U .

e PRI iISCSI kS5 aF, SRJG L RERR

FOHH iSCSI IERAS

o u b W N

WR ERFR B LIRS BAs,  WFREAAEPI TEF TR MNFE R Z bR A0, FOgrdig

Fasiy, AL A Az BA R RIS Hbss &
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7 iSCSI = iISER Ff#iEHizs AL & CHAP $%f
FT iSCSI BORAPRERZEAE B AR 1P IS AR AL OB, PRIk A iR B e s, BuiET 5
IS (CHAP) 2 iSCSI STl > —, S UE v nIgs F H AR R shas okt .

EEHUR A AR B, CHAP i F =& 4R T AU AU ISCSI Hbr (Al AR i34y, &
GeR R R ShE A E AL RO e XU & {E L CHAP Z84HE THGIE

ESXi ZHHEACAEH AT CHAP S5 56 0. AEIXFMENL T, ATA HERM iISCSI JRsh#s 2 SAHA] 1 CHAP #4
MAnast . ST AR iISCSIERL RSN ISER @EiLRE, ESXi it W £ HARI CHAP G555
UE, I SIS UE R EE S AR H AR B AR E DA S0 B = i e ik o

%3 CHAP Bk %

ESXi SR T UM iISCSI FISER R ah#s i ) CHAP,  PANCHERAFFIMJERELE iISCSI M iSER %
EAA CHAP,

fil e CHAP ZH, 1HIE S5 LE ISCSI g ARG HEgE T CHAP, IS, iR IE ¢ A 0 S FFI1
CHAP S /570015 B WIREEGE CHAP, 5 hE5hE AL E CHAP, it CHAP S5k iTls 5
iISCSI {7 FEHRARVER

ESXi %HF N4 CHAP B 6ib /i
Hi[5) CHAP

TR CHAP SSeibrp, ERsTRIeurmshas, HRBhaR e uE Fs.
W [E CHAP

ME) CHAP SIS UGN T —E L4y, ik, Bahast T LU BARIH T 556 30E
VMware [ BRI M JERELE ISCSI ERL R DL K ISER &R #e 2 I ik

KT A B iISCSI il as A M ISER ilficss, P DU M ER #F k4 H AR A% & # ) CHAP A
WA CHAP, Sl iSCSI AV S Fpd i #5231t CHAP,

WE CHAP 20, 1548/E CHAP (N2 90,

T AEE CHAP i BIN, Bl A i R 5 U5 CHAP 506, BRSNS AN
R BRI EARAC LY CHAP SRS TSR, 52 PRSI

% 5-2. CHAP & %5

CHAP ZZ&4 iy B P s
T FHUAEH CHAP B35, Gns s 1 S sar, MEEH oAl iScCsl
TR A H AR iSCSI
M iSCSI
iSER

R CHAP (iR AR HLe sl CHAP 3&ER:, (B HARE R ] AR CHAP B isCsl
. MJEREL iSCSI
iISER
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& 5-2. CHAP & 47 (&)

CHAP &2 51 Eiiipu SRR SRR
i CHAP (RAEHRREE)  EHLE % CHAP, B HARA S CHAP, AR IR JHSTREAE iSCSI
CHAP %45, A iSCSI
MIEBELE iSCSI
iISER
i 5 CHAP THLITE RN CHAP 3 560E . dnil CHAP Hrrg gl SNz EAE iSCSI
MR A iSCSI
MIEBELE iSCSI
iSER
fd IR CHAP EHUREARSZF A CHAP, A} iSCSI
MIEBELE iSCSI
iSER

73 iSCSI 2 iSER Ffi#Efi 251X & CHAP

{F iSCSI/ISER AR A B CHAP AN, Ara EAREPMIE R sS85, BRSO
N, B R B HbEE S PR AR 1B RS R ) CHAP 250,

CHAP ## At 51 AR/, CHAP 4 A5 255 N B 7 777 . ALdEfles (gilan
QlLogic EiE) IREHE(K, CHAP LIRS 255 N R T 745, CHAP Z4 A7 100 M
R&H

n AN ERELE ISCSI K CHAP 28000, B 200 B A 2 An CHAP, gy fififl iSCSI i
Al #s AN SRR CHAP,

»  UEAEAEEIC B CHAP 2380, R E S B S FE A7t e B AR o
JERAL FULERE S X E

1 StH) iSCSI 5k ISER fHifidit .

a {r vSphere Client 1, 58] ESXi T4,

b AHEELTR,

c (EfHE N, RlHEERRS, RSB E ISRl RS (vmhba#).,
2 RlEMEEmR, AR SRRE R bR R
3 fRESHRIE k.

=

» R CHAP (INF BirEE)

»  fERIEFE CHAP (RIFEFEEIE
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s EHER CHAP
n I CHAP, L EONA] CHAP, WAZRERE 23500 o
4 JRE T CHAP 475,
FER R O A BRSSP 4 FRATIVC L
m B CHAP ZFRIEE N ISCSI Gt 20k, il BBl &k,

w S CHAP ZFRi EONRR iSCSI HEhas 20 SMIUEATE ML TR, iEIBGH e R B Bh#R 4R,

IRIEAE B SCORAE i N4 7K
5 I NEAE SR R IR s CHAP 284, i IAE At A\ 1 [A)— 2540
6 WIRALENA CHAP, iE4EE NN CHAP #EHE,
Bt R B RIN 3 CHAP i R IE A9 28640 o
7 HhHRE.
8 HEHTFI iISCSI iEhlHT.

o)

WERT T CHAP 24, W'eE T iSCSI 21, (BTEaSE, W TgE R a4 Ged
e

BESE

AT ISCSI B ISER G Rl A THO AR AP 8R4
w  REMT AR ISCSIERC R

w CE M EAEAE ISCSI

w PR ISCSI A

»  fifiJf] ESXi fid & iISER

% & BHRH CHAP

GRS PR PRI AR ISCSI il arak ISER fetfidificas, 0 RE SR B IRl FARAC B AR
CHAP &,

72 DLDA T

il

CHAP #H ARt s ANTREECE 1Y, CHAP S8R 255 N7 47
AR R G

(R CHAP 22, Jeifie B0 E Hn CHAP IS EAR CHAP,
UL N CHAP 24, A5 I 2 Bub U S 1A i B AR o
ARG ENLERE. A XEE
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L
1 SE] iSCSI ok iSER fFifidflas
a ff vSphere Client b, Siji%] ESXi FH1.
b HERELT .
c {EfHE N, REEEERRS, ASEREERENER RS (vmhba#),
2 RESSEEAESRI.
3 M BRI, EEEREN B, RSB RRIE.
4 BUHEH NTRERRE, NEHRE SRt ik,
=
»  fEREF CHAP (IR HIFFEE)
s IR CHAP (BR3EBHREELE)
= fEFEE CHAP
w SRR CHAP, ZCENIN CHAP, W EREIZ1%600
5 fRa s CHAP 4k,
PR E I AR S LR AR mlic 1) S PRAHEL I o
w Y CHAP SR iSCSIEA#R 40k, ilderh i FEsheR &k,

n B CHAP ZFRik EOARR iSCSI HEDR 2R NIRRT HAL PR, G B Bhas 2R,
IREAEBRRSCAHEH RN A4 F5

6 I NEALE SR R A A CHAP &4, i ITE A A AR —2 9],
7 WURECERE CHAP, 155 E NI CHAP 4,
RN RN CHAP B IR A %8
8 IMHE.
9 NGRS,

&R

MR T CHAP 40, WA ISCSI 23, MU FIAL, HRNEHIEIN G52 5 A
AR

BLE iISCSI S RESH

AIRERF N ESXi AL LI iSCSI Jaah#sid B H A 25 e, HYE iSCSI ik Rk ARP G-t
SO FEm, AR A sh &85 iSCSI it . AEXFMEN N, DIETHL S ARP HET

NERHI TR DL vSphere Client JHTHCE 1 4% iSCSI 24, K4h, WL vSphere CLI #r4id
B EESEL. A5, ES M (ESXCLI A1) RS,
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MRPEERC AR, Jves

FEEYRA S ER ISCSI ST, [5IE VMware HoR S FERk R N R e S T B
% 5-3.iSCSI Bz EM S

RS
i

RS

ErrorRecoveryLevel
LoginRetryMax
MaxOutstandingR2T

FirstBurstLength

MaxBurstLength
MaxRecvDataSeglLength
MaxCommands
DefaultTimeToWait
DefautTimeToRetain
LoginTimeout
LogoutTimeout
RecoveryTimeout

et EI TRl

TetR AN

ARP FiiE[H)

AEIRF) ACK
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WA e R, RIS SEUR, RSN ISCSI MY EIE T (PDU) [MEEANFRILER S
FIRIGA ., RG] CRC32C Hkisur s .

W TR . BB ES UG, RGax PDU INEAN BRI ARG, ARGl
JHl CRC32C Skusul #dis .

E fH] Intel Nehalem AbEREHU A Ze 2 HIZA A iISCSI 19 iSCSI M, 123 A B>
FYEREII SN o

FALER ISCSI R shasEa s Py iSCSI #h ek 22431 (ERL) A
ESXi iSCSI Al fE 45 =i 2 A2 e S B H PRI R
ESMAEREITIA PDU TR R R2T (RPE£H) PDU,

FEEAEIITHAS SCSI iy &) ISCSI B il UL AR PRI R B o g, LA
F AL

T NB AT R AAL U 1SCSI A iRk SCSI i fagk, DA77 L,

£ iSCSI PDU HVA] DAEAR 1t KB BAEE, DLF 15 LA,
T LAFE iSCSI il it A FhHEBA A iR SCSI s 48,

LTINS T T, AR BTN T TS5 2 T S N
MR BRSSP IS B E S 1 e KD £

BN RS SN ST AR (], LARD B
DS ARG A5 R PDU MR ORI, DARDBAL,
FEEPAT IR E MO ARG G o anAaZza @I N (R BRI, 0] iISCSI R sl 4R 231
FREAE M ISCSI FEhRE &k 2] iSCSI HARY NOP-Out i3k 2 [rRIIRHR]alfE (7)) . NOP-Out
RIS EIE ISCSI Al A iISCSI Fbr AL AL T SRZSHY ping MU

FEE EHULE] NOP-In JHE 2 A [AIRED (B o iSCSI BFras kikiZis B AN, NOP-Out
TR o JCHRAERIN I TR BRI, Bl E A H 2 PR s e

NS EUR, ARG TTAR ISCSI it M— i PSR S — N o 74 R T4
THAIHEE VAT ARP 24

MBS, ik ZAgen] SERA EH s L ro sl
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2 ESXi EH1 R iISCSI LB SRS
=2 iISCSI Bl abRk . BdRfiE . ARP HEm . ZER ACK FH24,

BrARES VMware SCREATBAIE T AR, sl i BT B A 5 2, W AZ0 52 iSCS|
WE A TR
ARG

IR MR S XACE

W
1 1£ vSphere Client H1, Si#] ESXi 341,
2 AEEEEDR.
3 {EfEfE N, REAEEEERRS, USRS RERRS (vmhba#),
4 RERIS
T Ei::2%
TEERT A3 BT, RIS T G
TEEFREH a BB ERARSER.

b WA ERRAI R, PR Fbr, KA sk

5 B BEBINE RSB NI AT O,

iSCS| &iFEE

B H (S, iSCSI Bahas M EFRREENT iSCSI 24k, EnLU# ] vSphere CLI #5& FIAHE iSCSI 2

iﬁo

PRANEST, BAF iSCSI AMJBBELE iISCSI JE shas SAEREA 5 shesin 1 S84 B ki 1 2 [R5 8)—> iSCSI

2l W ISCSI B ahws sk BARE 2 N, WA LS 2 N2l B BRRERIAS TH 5T iSCSI

RS s VA H bR 5

i vSphere CLI, #n] DL RFTA Y2 ih, DM BT T M AR, B0 PRI 7 i R 4

A, wPlmat G iSCSI &R AR S B AR I 2 IR BT 2 R BRI 2154

AR, R LAEN SR E BRI R 2S 16 . AR EALERE RN 5 shas 2200 — B b A B 474 &R

45, NIIhEEIRE A M. R, RGrEBE 2 EREM IR E R, £ iSCSI a5 73— H

b 2 TRV T th, B O — S4B M7l R e Ho Mg 2

PUR B IE T iSCSI & 1R AL,

n FUSEGE RGNS R A R — B shEs AR S 2N e . BB SIS SR RE S S
B iSCSI EREEHIA T AN AT FIAN,

(BN R AR AR B iSRS . ] A B S PR AR I S AN S A S5 R, FE AT
S IAEYERE
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#&#E iSCSI £1F
i vCLI 74 T i3 7R iSCSI i fid 78 S5 745 R 20 2[RI iISCSI 21
B

2% ESXCLL, 152 W (ESXCLI ATT) o B TIEHER:, 154E ESXi Shell 11517 esxcli finds

o T iSCSI &1, s T Fnd:
esxcli iscsi session list

%t RHIVA T 1650

gl iR

-A|--adapter=str iSCSI @il &5 2%, 41 vmhba34,
-s|--isid=str iISCSI 2 1HFRIEST o
-n|--name=str iSCSI HAREH, anign.X,

#niscsl £1%

T vCLI S EER RSN ISCSI 2 ihe EHEILA 215, Wl EHaih, BRI S In 80T elidEm 17
il ARG AR

ARG

2% ESXCLL, 152 W (ESXCLI ATT) o B THEHEER, 157E ESXi Shell H1ia1T esxcli s

& FYSINEE M iISCSI 2E, sl TR Fard:
esxcli iscsi session add

2 R P 2T -

T 3%
-Al--adapter=str iSCSI il #s 47k, W1 vmhba34, I hhasied,
-s|--isid=str GBI RN 1SID. B LA A H T 2 id kb T2 P
-nl--name=str iSCSI HFr#FR, Alian. X,

BRESH

TR ISCSI EE 5,
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FZ iSCSI £1iF
i F vCLI #y & P F215: iSCSI @ fid 75 5 H AR [l iISCSI 233,
AR M

2% ESXCLL, 152 W (ESXCLI ATT) o B TIEHER:, 154 ESXi Shell 11517 esxcli s

o FHERAIE, WHiaiThl Fard
esxcli iscsi session remove

2 R HIVA T 1850

BT iR
-A|--adapter=str iISCSI FEfl s 27, @1 vmhba34, Azl
-s|--isid=str LIRPRINS TGN I1SID, AT PLB A T S ikl A T
-n|--name=str iSCSI Fbr& k. anian. X

BRESR

T ISCSI B,
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L ESXi AR P AR TR AR RS

1355 ESXi SCRHUHHEEAS IR B, 1520 ESXi SCRAMPLe A B A E PRI FonTE L o
AREEPE T UL 38

m  ESXi fi# S SRR AT

m  ESXi fAERI R

m BT ESXi PABERE N

m  {E ESXi fEifikes FAEE N LED

n BRI

n  HIHBUKAFR R

ESXi 7Fi#i% & A FRFIRIRFT

1 ESXi BRI, R Ml 2D 2Rt ARk

X FIRIATRF
ESXi AU ITIRRIRISEEANZIRE e M s A AR, FURTR F R,
TERLROBRI

ESXi AL M H R e B & AR EALIR PR e i Fh i B AR s g O —BRIRAT o 25
R R EAAERRAE, FERTAT EALZ AL B HE— R AR, HRHIL Mz —

B Naa.xxx
B eui.xxx
s t10.xxx
HET BRI RRT

WERERSARIRIFRIRT, EHVGR mpx.path £75, Hi path RIS, Bl
mpx.vmhbal:CO:T1:L3. FWARARFIIEE T L] LS AR AL AR IR R AHIA]

R AH R A OB AR EARIE I, A2 NI OIRE mpx. path BRIARF. L, IARARER 20t R
RAKARY, I LR RG T B A AL
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WA A R T M A
vmhbaAdapter.CChannel T Target.LLUN

m  vmhbaAdapter ;EAF BRI A IEAPREIE ML FIOYELERRS, mAE LR
) SCSI 258l %%

m  CChannel JE{iiEiHiE S .
B ISCSI IE R R M B B e #3 5E FHAm 18 5ok Won B Al — BRI 24 842 o

n  TTarget NEKRT . EERRS HEVWIE, SEAURT WA EPRAORET BER, 45t rl ek,
AR FAUEZ R BEr] GeRE RN BAR S .

s LLUNZE RERRT LUN A7 LUN 5. LUN SHfEE R GR AL, AR HbR A A —4 LUN,
N LUN 582502 (0),

I, vmhbal:CO:T3:L1 &l fAEERC2E vmhbal FlimE O Vil HAx 3 F LUN 1,

IFARRTF
BR TR BIFRIRAT S mpx. Path FRIATT, ESXi M AR A B — s IWIH &k, Ariifr A
AL

vml, number

IEAR AT B — RPN TR ME— 08T . I RAMGEIL SCSIINQUIRY 23k T el /R A H
FRIRFRT, STt SCSIINQUIRY FRIRFFARAMZE S, /] vml. number bR /e mE—n] FfY
PRIRFF o

~f: 7 vSphere CLI HE RIZHEZR

AT PIAE vSphere CLI il esxcli storage core device list ayd i nArgikssati, s

FIZRALL:

# esxcli storage core device list
naa.xXxx
Display Name: DGC Fibre Channel Disk (naa.XXX)

Other UIDs: vml.O000XXX
mpx.vmhbal:C0O:T0:L0O
Display Name: Local VMware Disk (mpx.vmhbal:CO0:T0:LO0)

Other UIDs: vml.0000000000XYZ

HA NGUID & &EHRIRFFE NVMe &5

YT NVMe #4, ESXi S ARME NS R 05 BASGE SR IRNAT . BT, NVMe &5 EUI64
ok NGUID & RIIFRIREF, s i X pifits =, NGUID Zfear & a3 a4 fmM:—briE&, (#i7] EVI64 16
TR A

MG FF NGUID My, FALE G MPRIETT: eui.xox (NGUID) (TEFFRIAFT) F1
t10.xxx_ controller_serial_number ({ER#5 LR
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WRIEN ID KR VAR EERRAT
EUI64 ID &= NGUID ID #&=; ESXi 8.0
= P t10.xxx_ EUI64

= 3 t10.xxx_ EUI64
S s eui.xxx (NGUID) (fF17= 1D)

t10.xxx_ controller_ serial_number

(ER# A 1D)

I F 18 FARIR N RIE SRR R Z B A AR 5
ffil{] esxcli storage core device uidmap list g B ubESPRRAT, B 2R PIL T INEA:

esxcli storage core device uidmap list
eui.0000xyz.....

Primary UID: eui.0000xyz.....

Alternative Primary UIDs: t10.0000abc....

Legacy UID: vml.0000000000766d68....

Alternative Legacy UIDs: vml.000000000080906....

EaFiELE
ESXi WU T AR SRR A 7 s LT 4 T BG4
ek 4 R ST A K

FR]

—

{r vSphere Client 1, 518 ESXi +H1.
LR = mri [y

TEATRE N, TR

PTG A, MR ERS.
Rse g MRS AU 248

ESXi TFigRIERIRE

YPITE S EUESS I T SAN BCE BES0N,  A]RERG EOER T /76

T VMFS SR AT EAERT . GO VMFS 2 {74k ROM. JRISURICRIR M VMFS
R, BN vCenter Server 44 [ AN TLHHHHFISI /6. MIDLBAICH] SN UHHHRIT R K
1 BB THTAH AL . 52 P A TRy

(ESCSLAE BT, BT NN o T DA TR A W SR O L L SRR
LT P A A

QAR TR S R IS R RS A A A7, AR B S AR o

a1 H w N
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TRHATUL TS — e i T T T

= X SAN ORI SIZEA TIX A i

» /£ SAN | OIEH LUN,

w RGN RSB

LR TR 5

K CHAP K T isCsh

»  NINERERR A A E UE T isCsD .

» 7t vCenter Server 4l il vCenter Server AN & LHUIL B FiE 25, 1
vCenter Server HZIIZH & FAL.

EEUH QR RS R AT N TR, WU ARSI RIS R R iz R . iz T
RAAF A I HIF AT AR, 2 BUEDE BosE S .

PUTIFIEERTEE

f£ SAN BCE HHIE TR, PIREFR ST AE . P AEDE A ESXi 341, SRAralctidia.Lonl AT
g AR TR SO S R E AL IR A, EE il L.

1 #£ vSphere Client MG fliiaert, FEEI ML, Geft. Bdliros 8 EI Sk,

2 W AR > BT A

3 REEFHNR AR

g i
IR T E AR DU HTAAAE 5 o BN E B ER & Ak b
R VMFS & FOHTRITA AR e UKL OGRS IS ettt . AR A

IR AT E SRR

PUTIEE R E RT3

75 SAN B iagEAT BESOT HaxX Se o SR s B ESXi AL F AR E & i Ak v M Az, o e
ZIERC AR P TE T

1 ff vSphere Client F1, 58] ESXi £H1.

2 HEREENTR.

3 fEFEET, RGAEERES, RS IR R R S AR
4 EEFHER SR,
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ERAMNFELENEE

ESXi EHUWE FH LUN ID (752 O %) 16,383, ESXi & Zl% k116,383 [ LUN ID. I Jid B 1Y
Disk.MaxLUN 0% HF14 LUN ID VB, 1ZS 500N 1024,

2 SCSI HFpAZH5fi ] REPORT_LUNS JHTE#2 L FIIN, Disk.MaxLUN 5G4 T SCSI FHi AL 2
R INQUIRY a4 & B LUN 1%

RIS B8P0 Disk . MaxLUN 240, flan, QERPRSEFH AR 80>, LUNID /1 1 8/ 100 2
A, EBHEEE N 101, I, EATDMREA Y REPORT_LUNS R FHERS LS . i INMZIE
AT FHT I RIFN S SRl (HDE, B S BT IO (] AT RRIA R T HA R 2, BFEfE6%
ARG R % L.

AEHABTERL N, R EREHE HIR LUN ID AT 1023, ATRET I AIZ{E.
W

1 7£ vSphere Client 1, 32| ESXi F:41.

2 pLERERTR.

3 RGN, BEEARGKRE.

4 fF “ERAGEE” L, S8 Disk.MaxLUN, R L gRiilin.
5 CHIAMEESCHITENE, HfREE.

Firian AR E 102 B B iR — LUN ID J5H 1Y LUN ID,
B, ELIM 1 %] 100 4 LUN ID, i Disk.MaxLUN 4 101,

7E ESXi TR iifiZERE o) /A

ISR ESXi FAVE R B i s s B IR, ) WL L PR SR AR Kk A sl [ REL
FAARZERL RS Z PRI Rl . RS ESXT ARRIAABE AR s ml R AN T IR AL, (U RN
IR AR S T2k (PDL) RBURIAFAk O N R 2 K 123 1 (APD) AROLRERE NI 73
KABLEEL (PDL)
JE AT RE B A I BUR AVERE DA B A R S BRI B R — RIS DL . BT ZaR 2R AN F]
Mo HBERAANRTHIN, ESXi 2 MAFERE IR AR Bos sedb s, FFREB Al S E
IKAER
PR H (APD)

J& M MRS M 8 25 ELIAT AT IR B B A Bl R — IS 0. ESXi 2R HAN g — Rl i 14
IREL,  PROse g vh EHEL IR IRIREE F il PR, AR 8 22 AR
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ZEFE A vSphere High Availability

Mgt PDL 2k APD IRZER), vSphere High Availability (HA) 238l B &4z 08, F28 ESXi EHL L
MR s . vSphere HA i FEEIW ALY (VMCP) K5 1E7F vSphere HA St
AL FIE TR RN L L AT e . 95 VMCP DU Anfafid B 7e tH L APD 5k PDL 5% i B 76k
FREAUM LM O PEAnfs B, 152 W (vSphere R FlE ) STk,

i PDL &%

WIS ESXi EHURATCEERE R ME S, MR TR A& L (PDL) R4

WH, WRTCERG TR Hfi— 1D LA kiz % 5 & A A IS R4, e B PDL

oL,

WRAFREE S BRE R K ATCIEAE ], 2310) ESXi FHUAE SCSHEFMS . IR AMEAE, AFls
FAZ e g B NI, TR RN PDL X TR A R RIS, AUEH AT 4B
S AR o

TSI PDLARSIE,  FHURHE 22 Sk B B e Bl R ik 2o
vSphere Client 2= BRI TR NIPL M A

»  IZRENHREIRAS SO Lost Communications

2R ER N Dead.

w R REdEAEA A

WMARBES AT T E s fn— N 2 a, EAUKGRER PDL &Mz & IT A Z . 1l
Ji/l%%é&j‘jﬂd%ﬁ Disk.AutoremoveOnPDL lﬁﬁﬁ 0] E”%H:JE%@ZIE@ 5 ﬁﬂﬁgﬁﬁlﬂ%‘{%o

WK PDL PFR A, W =AU DAUGIZ 2%, (HE B A Bk ee . AMRUEE R IZ %8s FRERIL
HOEE—2E

T YA B T AR A EAHN Y SCSI A AD B iISCSI B SpAagafy, FAICEASI PDL ARSI, fEiX
BT, P SREEE R Ay APD, BI85 H B K At 2 it

KAEEELF SCSI B

PLUF A& VMkernel HiE SCSHEAARADI RG], FRITEEALT PDL AR,

H:0x0 D:0x2 P:0x0 Valid sense data: 0x5 0x25 0x0 or Logical Unit Not Supported

K AIZFELRTISCSI

LERA BFRA R —~ LUN [ iSCSI FESIH, Sl iSCSI Bkl PDL, iSCSI MR 2 s 112
WA B) iISCSI 21, AN Target Unavailable, SEAMRAS—FE, WAIFERT AL FABICEZ M
R, A RERHE R KA FES o
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KA EERIERAN

PRI PDLRAIS, WA SSHIEILITIATA 1/0. vSphere HA TR PDL -k i) A
O

BT RIR TR BB AR

LAt et B, AT DA K A s 250 (PDL) SefF sl e iBik {2510 (APD) 5. AAFf#B s il
TTA IR R AT e b o

THU SRR A A BRI Ak st s . Bt T DA T 2 RN A TR BRI &, AnT R sl
FLEATRE LSS o UHIF P TREBR AN HDRTIESR A iR i, TR E 255

% R

M3 B B E R AL {vCenter Server FI-LEHE I Y
IR E SR B T 5 W HEEIEA A .

S B ES HS WA B R

T AR A LUN [ iSCSI 1825, M BT ZA A R R 04~ ISCSI HBA R 152 WAER AhAS i iSCSI Flbs,
S HBRIL

A i IR 2 A TAT AT B R A e £ TR T2 DL 7 SR

TR I o e DL plrea eyt

Fe R i) F g a s L HE I H AR
NEFEHEE

A PLLEA I ESXi M B AFE S o
VAT Ry B s DM MU Had - om0, AEAEd i DA TR T2

BRE MG

RSB

n ZREARPAEAELHES RDM BT .
SRS X B A X

1 1f vSphere Client 1, Si%] ESXi £,
2 HERCEAEITR.

3 TEFEET, LR

4 EPEEEIRE, SRE TS EIERR.

&R

M ZR e TR TN In] o 2R R PRSI "B .
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EE R

IMREAFHILTZ S, ENEFFHS B B2

B InTEfEiS &

FHINSERT S ESXi EHL BETFAH RS o

FR]

1 1f vSphere Client i1, Si%] ESXi £,
R E IR

2

3 (EFET, LR

4 PO B S, RE R

&R

Oz g AT A T 1]

M PDL 1Rt E

YA LR AT FLHAM ESXi EHUEH B, IR K AR & Z2% (PDL) B0,
vSphere Client LA N &K% 254 T PDL AR :

R FEENEIRAE AT

w  CRFMNIREIRSEEC) “EERET .

n  SIERRERN ANES .

n  VMkernel HESCA R A SGR &R AT I E A AL

LNARTH POL ISR, FEM NI RERA RIS, I TEL MRS .

#% i)

#2 PDL GO A 1S T 10 A R LS TR IO PO . W20 (vSphere [N
).

HREIRH HZ IR

R IZ RS AT ESXi EHL. 2 WA TAE A ERT I

AR IR SO A4S s, M AR EETR 1/0 BiS 2h 51 H AT BEARITAE
DA SR TR A B B 0 1 5 A TS SRS T E o X800 H AT, AR
ISO Miff . HRAIILETE

AbIEETRE APD 15

INRATRE B S AEAFRE N TR AT ESXT AT, WIS AL T it 7 5 (APD) kDL,
Bilan, APD RULIIR A AT RE SR ATtk A, s Al i il T e iz

5k A EI (PDL) ARBAHS, EHURE APD ARGIAUNBERIING, H e 2 AT H o
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TR U A, DAEIDET RN, 5 Z IR . AR ML ar AR B —BUN TR JC A
11 WA AE BATYERE IR NS o LA I REAUAT L AT RE S TCTE RN

TG X S R R, AR AL TIBRIAT APD ALHREIRE. Mgl N APD RSN, EHLSATITER
fivo MEEMRRI TGO T, EHLSDUEABR AN TRIBLN S S E R N LAy &

BRANGEOL T, APD BN B #0140 #bo 1%, MAAK T REZEE S NERE R I IR EFTTEIIN TR, 40
R RN AT ], EHUH NN SR S021T, A EIE AR

QIR A AME H FLEIS I 255, AU ik, I E I EEAEEERAL /0, BN 1/0 24ks:
#it, vSphere Client % APD I L I8 Rl N E .

n ZRAATIERIEIR MO Dead or Errors
PRSI R N Deads
TR TR N K

A s AR A AT ], FERINLUDAE TMRLRSS . AT DORPEIIWLAL IR, SR LT A2 AR £k
PaAr e AL

IRAIE B AR T s PIRES, MR LAKE 1/O A B se s HF 4 oRRs ik APD ALHEL

BUH B TR APD AbIE

ERAMNBILR, ESXi BHL I FEES IR R H (APD) AR DhAEAL T 05 IRAS . BUE I IhaeS, W rEfE
BN APD IR, N =HUNAE A PRI TR ER PN 4k Bt RN 1/0 54 fENTRIEEEIG, Fhle
{5 AR 2RI LA ATATAERE ML 1/O . ZRTLAAE AL 115 1 APD AERThAE

aniRE ] APD AbEEDIRE, FAHUK ORISR S, 2 EER R APD &5, ZAT eSS
BCEAL RS PSR 1/O B o N B & A . EALRTAES vCenter Server Wi fEdz .

1 7£ vSphere Client 11, Si#] ESXi 341,

2 AEEEEDR.

3 AL, REERAAKE.

4 F “SHRARGKE” Kb, Pk Misc.APDHandlingEnable 24, X5 Edit KER.

5 CKZMHKEN 0.
HR

WERASH] APD ACFRINRE, ERITE AR N APD SRS H A HB0E IR A =8 1. INHS APD
SEPRTHRESZ RN RE), ML T APD RASHOREAE Y mT A B 1A
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FEM1E6E APD BB R PRIE

I S Hd il ESXi ML AEZ DR HEL A R 2573 5 (APD) RO s Tt 1/0 s o 480]
PASEBSCER G IN { o

TERAEN APD RS, BRIV BTG, BIN SRS, UK APD ®eibrid ik, FARHE
AR ERIFAER B ERWLIATAT 1/0, EAUELRELFEIRE LWL 170,

PRAINB T, Emimiﬁﬁﬁwﬁﬁmoi ERBIEIT, BIUnERE RN ESXi ENRFF SN
W T BRSSP IO R 140 #b, 4l DB hZ i

I SRR LA 2 5 SN 24, SO T2 ERY APD SR A S A3

E7Z S

—

{F vSphere Client H1, S5 ESXi 341

LR TR

ERF N, BEEARGHE.

TF “ERAGRE" b, 1Pk Misc. APDTimeout 24, RfFH Edit Fbr.
5 HERIME.

TR NAT T 20 M1 99999 P [FIFIfE.

IE ESXi £ L F#E FHIERRS
i esxcli A UERFE AR RS ERRIRAS

A W N

iR &4
2745 ESXCLL, 152 W (ESXCLI AIT) o BHATHEHEER, 157E ESXi Shell 111547 esxcli s

EZ

1T esxcli storage core device list -d=device IDfyp e,

=
#E status: DIRHEREIRE.

—

N

[ ] on- :LQ%E;E:}%O
m  dead- EEEIEN APD K&, APD &N estash,

dead timeout- APD @I E ol H,

m not connected- WALT PDL IRE,
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£ ESXi Figi& & EEREMST LED
il FHENAT LED HBIRE g, DM WHAME S o ey o 8n DL H oS E M I LED,

EZ

—

E vSphere Client /1, Si%] ESXi 4.

R RTR

TEFEtE T, R

MR R, BB E MR E AL LED Himas.
»  FAHTH LED bR,

»  FREOCH] LED ElbR.

BRI E

TR (I, VSAN BURIIAAAED Tk ESXi ST X E 5. ALK HHD sdrid
& RIS,

A W N

AR &M

RS TR

n IATHAEERI B A A
w AL EALECE.

EZ

—

¥ vSphere Client Hi, %] ESXi F:HL.
FERCEESR

TEAHAE T, AR
BN, REREERS X ER.
TV BRI XS B R BT .

R BRE DA A SR S

BEUCRATRIZE

FIVAUHHEE A Windows Server il Dt (WSFC) FUE H I TEMEEBRA 8 BRGT (RDM) FOf7f s LY
IR AT o

AT EA ESXi EHL LR WSFC ST ST 248 RDM, RDM TEisf THRE T AT AL (R,
PHATEN AR EVERTA LT RDM e ERAAKANE SCSI-3 HilH . 4 LT fiEARiad T Higse A T8
SERA, ARATEAL LS AR . AUR BB ABUE RS S 5 EH51 5, W51 rTRES
RAI TR, RO AL sl e B UE RIS s I b IR]— R P e s i FORT i R A o

o U1 A W N
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N3 BRI, 1A AT RDM [1%6E) WSFC 5 i e ESXi FAL IR s Bam K A TR o ik

B2 ESXi FALES FRKANE SCSI RS, PAMEFAURTAES | Sl A% i i B Bk 1845 .
QERRE BRI RS B E VMFS Kol i, 1SR TieE DL Ge A T BRI SR 754 T
R WSFC Sl R, 1520 { Windows Server W DI EERES T ) SORY.

AR

(R FRIC R AR 2, BB 2R 8 A A VMFS SRtk

PR
1 f¥ vSphere Client th, Sfiji%] ESXi F#1.
2 il EED R,
3 N, iR
4 MR EIIRPIR B, ARG MR —.
ZEIR ik
PR ARE BRI K A o
IO WSFC SRS RDM it I I e
BBk KA G E R BITBRICI A ) K AT o
&R

R ERI R ESXi ALK AAFE, AN EHT RSS20
o]
A, W ATPAGE T esxcli fr bR I WSFC BElFIIAS
1T HEEPRCNR AR
esxcli storage core device setconfig -d naa.id --perennially-reserved=true
2 BUFR&RSGOAARE.
esxcli storage core device list -d naa.id

Eesxcli ﬁ/v\lf{/\ﬁﬁﬁﬂjth, %E%%%E Is Perennially Reserved: trueo
3 EBBROKAREPRL, 1HB T Mad

esxcli storage core device setconfig -d naa.id --perennially-reserved=false

VMware, Inc.

12



X ESXi EHEHINTFIE

B 1A RS Bl (Hard Disk Drive, HDD) PASh, ESXi b SZRFINAF 4

QE?MEE&% (EEIEEEE) IHEM HDD A, N e SR I E A N i i a8 %
fho MWH, PR BAMREFSENE, FFaie e Bdm v

PASMIAAF 2%, ESXi Wi TIEET T10 bk ias L. 1SS HRN R, DABIAZEIOAEAE RS R T SO
ESXi [NAF &AM L

FHUS IR N F s T, AT LRI 2 BUESS AR

WAREH NVMe (76, R HIRERERIT (HPP) LR PR ERE. 2 W VMware mERERIT A
(ESREIIE 38

K NVMe 17455 ESXi Bl 4N B, B2 W 28 8 7% ¢ VMware NVMe 17
R 7-1. 3t ESXi EHANFEE

TR EIRME i
VSAN VSAN TN T o HOSEANE R, 520 (B HE VMware vSAN ) SR,
VMFS Bdlsr7hi% TEINTRBEES LA VMFS Ediafefit . Bl nl ifE 41 G
AL, R PR E AR G T DU T X S s i IR Sk O A
A7 RS
Oy ESXi TGy e g s mle 20l i VMFS Bl ifc iy 12%
e
REAUATEZER (VFFS) AL R ER, 1R E NI 1/O A7 mik sl %I, 1504 15 7

TERELIL1/0.

IR 7715 & F0 B2 $UAHN

& WU E AR G T RS B AE DN K A7k L 0 e bR O DN A7 S AU o

% POUERE 2R 40 n il FIRRdE A 2, Ikt SCSI 451217 SCSI VPD Page (B1h), *f IDE #4%51a1T
ATA IDENTIFY DEVICE (Word 217).

TR e . AN RIS R, A ar SRR S SRR SR NS .
FE RGO T, BRE RG] DA R A2 75 9 N A
»  SCRHEREBEE RS 8 BOH R RRAHIRE ML EAS U7 e R4 o
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TN, SRR VMFS B sbrid AT

n  UR VMFS Bdhifrs a5 2 MR B, AT A REW AR DA A T N7
AT TLAUT 328

m  ESXi EAL RN R Ak

» BRI ESXi ML R

m T vSphere PRI RN I

n ] VMFS e B A7

ESXi EHl_ENFIZEHREME

7F vSphere TREFHVE TN, 1550 N i
n  fHH (VMware HEEVEFERT ) HEHERIIANGF %
PRI S IR B S T o I TS BN R BT N A o

n RN N R R R #ﬁ""ﬁﬂiﬁiﬁﬁl W FAUUHA= i YT R T AR AR S N5 £ TR
Ko HSMEHINTFR A= F

o AR NVMe WA T{RRE, S5 TR AR (HPP) DB I TEIAIERE. A CHET NVMe it
SIS, 550 VMware Bk AERREE RIS b5 5
BENFEE

AT AN ESXi TN UG FEE S T X S8, 1045 Media Wearout Indicator. Temperature #l

Reallocated Sector Count.

i esxcli iy 2 AILAUR IR INAF S

ARE MG

L ESXCLL, 120 (ESXCLI A1) o S THIRHEER, 5 7F ESXi Shell HIZ1T esxcli s
g

o HEATPA M A ORISR AR B

esxcli storage core device smart get -d=flash device ID

eENFR &R LR
PRI PP R R O B IR F LA P

MHT, AFREBES R ) S A S S SRR B0 R0 Aam B BN, BRI R rI RS PRUEAETER BN
20 GB I HL MEm WY 6 o AR 1M, AESPREHI, S U A PR IBGER §- ESXi AR S
BrAE B NG . AHZI R SRE BRI g 1) A 3
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AR
TEEEEE PGS 1S ESXT EHE T AR S B, K.

SR
1 JHE BRI S| SE SN ARSI B .

1517 esxcli storage core device stats get -d=device ID% . fil4l:

~ # esxcli storage core device stats get -d tl0.xXXXXXXXXXXXXXXX
Device: t10.XXXXXXXXXXXXXXX
Successful Commands: XXXXXXX
Blocks Read: xXXXXXXXX
Blocks Written: 629145600

Read Operations: XXXXXXXX

B BRI BUEos H RIS SR BRSPS . s, ZE R
629,145,600, RRHHGIFE, ZESEEN O,

2 IRBANERE, JfECh GB.
— Y 512 7, FUEBANER, K BN (IR 512, SRR I GB,
R R, B FRERSI SRS AR ERE KL 322 GB,

3 (HRERTHENE (DL GB HAD
FHEE KT 51 e BN SRR TR 5 IR A
WOR PSS | oA TR 2T, MEERINE NG 32 GB. AH AR HAE— BN RN RS
Nt o

4 LN AR SR 1 AR A

PR B FEEHTEF A G ATV RV i 2 - 7 ﬂ%uﬂ%fﬁiﬁﬁAﬁ
Flan, anREEN T RUEAE RS N 20 GB IEHL T AEA AN 5 4E, IR RIFRS NE 30 GB, 1

INAF R LA 20 3.3 4R,
RIFRNTFREIZ T VMFS

INRAEAE 2B A B ESXI NG 8o X5 19630, H 8l DXUTURAE AU A A A rh Bl —
VMFS $dlifsfifc fERLIEOU N, AR R AT (A AT AR L

i) &R
FROL N, B85 DORHAE ML AT AT A AR COSRIAF IR Thile VMFS SUE R %

HE, 1 VMFS BRI N iR A AT T REAUIA A7 A0 vSAN SEDDRE . IX P RPDDREHD ZOR A AR
RN, HAASRE ST AL SO R A =
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LA ES

LAfER A B XAME] VMFS A A INF I, WS TE T U025 ESXI 50515 ESXi MU ETIVA 1 515k
i :

m autoPartition=TRUE

m skipPartitioningSsds=TRUE

WERAEH] Auto Deploy, UESIH] ESXi FAL Fik Ex a2,

1 1k vSphere Client H1, SUEIEAIES I HENN L, AaRERERD K.
2 BERFNITAGET, AN RERARKEE.

3 EERINEIL

S8 iz}
VMkernel.Boot.autoPartition True

VMkernel.Boot.skipPartitioningSsds  True

4 HOFTSIS L
WORAETHR T RN B vSAN IIINFAZEE AT VMFS Bdlafrtd, iR s fe 6t o

Frid ESXi EM EWTFEEIEZE
B E VSAN i B AR 30 IR, AR A S AR AT 2% o (S, M N B A SRR E BhIN
A, ESXi PIRETCEA T A IR B N INAF R % o FEHALIE SR, FEE s RS M A
K, ESXi 28 AR IRk o MK AN B A A7 eI, 516 VSAN Bl RN 2 i
BB AN R A X 55 . B B bRl N AR B IR A AT AT T vSAN FIREIUAA7 2L
BEFEEIZERCARNFIZSE
WS ESXi A AR BRI, BRI IR
MBS AN S B BN AR T, ESXT AR SR BT . AR “IRshasi” 55
A HDD,

¥ HDD & ric NNl 5 176 DL A X e B A O IR S5 IO MR RERAR . N S B E RS N
NI BRI EA 1o
AR &M
BN ATERE R
S8
1 J£ vSphere Client 11, S8 ESXi 141,
2 plERCEETR.
3 HRER, LR
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4 Mefmdes s, B E A HDD s, RJa RN AINFRE @) K.
5  HRRDARAT T S

HR

WAL O AT o

RESR

INREFRCIINA RS P UAE 2D N RS, iR ML 2 R & T B Ui
B EIRIC AR

1 ESXi MDA S RO A 8 o 2 ESXi JCIEE FEE R pt O AR &N MR AR A 1
AR

AR AL

m PR FRENURIR, AR EIEOSRI BRI

B

—

1t vSphere Client /1, Si%] ESXi 4.

2 HEREEN R,

3 (BT, EEERE.

4 Mg dIER i, ANk, AR B ARIE A b,
5  HbRUARAERT IR S

XF vSphere IMEHRFENNFZ IR

FILAKS ESXi WL RN I SR N R MU A7 2. (RO R o IR BRI A7
I, B OISO RS, BRI S R 48 (VFFS). VFFS S VMFS [IRAEYD, 534 nIEHR A5
AT TR B A 8 3 AN B AN AF B . VEARRR AR, T I Al AU L

WE RN STIRE, PTLCREELHT 1/0 Sefr it . 152 2R 15 B fneiz AL 1/O,

EMREFERRIEEEMN

FEFLEE AR, T F AN

s —f ESXi BbL IR, 7E LN B BN
o RAESHEINE RN AV IR

o TN, AR RI R 4

n ATPUNRG N h BRI . FIrA s SRR — R, fE2E7T SAS. SATA &k PCI
Express HEAIN AN AF. ARG IAFF 3 HR B BE RN, i iR T SR A3 s A B A
—i2, VATl AEERE.
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n ABEXTEERINAT SRR vSAN G FIARIRI AT 15 ef o A 3405 224 L Ay ROG FIR DA 7805

B REIMNAFERIR
AT DA A A Y IR N B I A Y R e

TP N B, il R B B VR R A N 5 eh o B R IR A 6, ]
PRSI AN R5S i ASE I it B SR s PO H o AN e g b A 5 3 B 2a HE A
INAFEEIR o AT H A vSphere Thfie (541 vSAN Bk VMFS) #BAAE S I 2 L Z I35

PR

1 ff vSphere Client i1, %] ESXi F4H1.

2 HPhEERLR,

3 RUNAETN, RERUINERIRERE,

4 MDY —
BET i3
WnAR QR TR EHLE QVEERELAE HR
TESEE RIAR QR BAEHRE L N AT YR

5 ARSI, e AT RN BRI — DB IR, IRIE R E o
RN A BoRAESI R, 352 bR ESXT ML A

HET B3

ZH VMware R PR N INF RS TS 415
ESXi $ 4 Hh—/ Mg EAVEE VEFS &, SREAE ARSI %6 Rgianik
A~ VFFS % FEd S A5
TEFHL FAFAE VFFS B, WA et B VFFS 45, KTk 23 iR

%o
volume ID - FFBIAE VFFS EHIBX  WHUARTE M H vk fstools ard 7 BN —NAF IS FOIE VRFS 4%, %451
PATRCE SR ERT A AL R . (ORI SRR G . Tk e S

AARBEE T, ESX fHIILA VFFS SR LY R HAb k&

ZR
K ORI R XA 1 B A T RE AU A R R S

m

SR

ik vSphere APIs for I/O Filtering J &1 1/O 2247 ik #efdi FHEE A/ IR I6 . 152 WA Ak S
A7 1/O Trkee,

R A 17 RN BEIR RPN 2 N i s R I At

\
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T BRI AR 17 3 R

AT RER BRI L B ESXi FHUNAMIAN AR FE ARE IR AN B . REBRAR DN A B IR RO o
AR 556

ARG

w  GHAREIAEZTIEOR T 1/0 fhidkas

L

1 f¥ vSphere Client tf1, %] ESXi T4

2 HuhECE IR,

3 EEMING N, REUD IR, RS ER R

ER

PR N A IR A A T A 1T T LA

% EE AT EARER

PR ESXI ML LI P Y T e G R R

E7Z

—

1F vSphere Client H1, S$fji8] ESXi 241,

2 HhEEET R,
3 ARG, NEERAGKE.
4 EREVIROKE, KT PRI
24 ik
VFLASH.ResourceUsageThreshold MERIA AR R  RERN, A ME N vElash BEIRAE A ER
SR 80%. M LUK HIE SESUMIE YA o Y BERAAAE TR IR E 3P AT
RN, RESIERIZER,
5 HHHE.

£ VMFS HiiR1FiEBi & ENETF
S ESXi AHEMEIENGET . WAN, ST LN R Pl
ESXi LA LRI SR BRI — 543 PR LI S S e

FAVHEBNIEAT FR G LE R (RS RSO, ESXi Bzt - ERE LA BSOS 2847 . 0L 1
AT A RE U 228 47 o REAUMILIT I “E AT A2 #5543 R T T e S2 BRI AR £ 25 T

ARG
NS E SRR S B VMFS Zdl . 52 a1 VMFS Zdi 4
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Bz

—

7F vSphere Client 11, Sfiii%) ESXi +4H1.

SES - eriliy N

N, Rl EFRE.
TERNR RN R, ARG bR b,
N ENG A5 B 2 2= ]

REHE .

o u b W N
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% F VMware NVMe TFig

FERAETLOI, K ANAFHAES JMERAT (NVM) frfifis e RO EGE 3 . NVM Express (NVMe)
s RMERECEIE, L1055 NVM B B T ERE L BB E i i . ESXi 38 NVMe B DAERZ S
IR A7 A7

ARTEpHE TEA TR 38

= VMware NVMe #f&

m  VMware NVMe {#fif 1y AP ]

=} NVMe over RDMA (RoCE v2) {7l B ik il

=}y NVMe over TCP /¢ B il 78

= JiH NVMe over RDMA ik NVMe over TCP ¥/ il &
=y NVMe over Fabrics Zsifilee

% NVMe over RDMA ik NVMe over TCP ¥/ it 7

VMware NVMe #E&
76 ESXi BREEPIT I ] NVMe (25211, ATPALE F O e aR A NVMe 12,

NVM Express (NVMe)

NVMe Je—ME WU HAR7AE R G RER A REIR N 5. NVMe LoutE -HRAAES RN AT
RIEERAFE A BT CANINA 788D ket o XA AE T SRR | IR CPU SEFIRFI=MERE, 18
HATAEA SCSI {7t o

NVMe &%)

NVMe {FE P DA PCle B2 Eaadf B L, o] DLsE AR RO SEp &t R e a8 Lo
VMware NVMe over Fabrics (NVMe-oF) 7£ NS L Z /GRS I EARME R 2 TR e 2k
j—ﬁo

MHTAFEDL R NVMe k. ACEEE, 1520 VMware NVMe {7 IR

NVMe £# ESXi #f
NVMe over PCle ARHATAE
NVMe over RDMA T NVMe-oF 7. K RoCE v2 HiA,
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NVMe 1&#y ESXi X¥F

NVMe over Fibre Channel (FC-NVMe) 7 NVMe-oF 7.

NVME over TCP 12 NVMe-oF Ffif.
NVMe fip 4445 [8]

7E NVMe {7EEHIH, - a2 25 ALE—E AU AR S NN A7 TR — Mt . (E ESXi Y 1 F3C
W, a2 S A A RS Bk LUNG £E ESXi EHUAIE NVMe fir 473105, KAt vSphere Client
Wt e PR o os iZ i A 2 AR s o T AR 5 61 VMFS BdlRfr ot ek i
L.

NVMe P28

flEs 5— ek 2 NVMe dy 2235 [00ee, HAR At ESXi M S AAERES ity 4423 7] 2 IR0 15 [A] %
2o ByialkstlEs, FHURTAEE IR, Bidsfles K AE SRR, ARG R, mSh
NVMe over Fabrics F sl #s .

FhlFR LI
WAL, ESXi AL ol kPl . ABPstlaeii m ] Tamle sk . SRt Emlmin
PRI, AN URE PT AR S sl Rs )BT A A 2 25 ) o

IR
ESXi FHUEER R A U hlas o 2R EAUE P DU S i ) 2 e D Fr A e 4 25 1) o
NVMe F&%

W, NVMe T R4t —Mitglry], HpmfREE 524 NVMe g8 . 20 ar&asiil, — MES S
YER TN A M il s SAE S M NN T R — AN H . % T R4 T 2% NVMe [RiE
2R (NQN) $riH,

VMware E4RERA (HPP)

ERNEHT, ESXi EHET HPP A B NVMe-oF Hfr, 5 1/0 iR 2N, HPP E R TAH
MR BT % (PSS). Ao HPP U5 E, 120 VMware S ERESRA- AR e B 2. B
NN S ESvive 2 1| T e L 4 S Esovive £ i i~ 8

H A VMware NVMe Z2H3Fn4A {4

ESXi % HiAH NVMe over PCle 1##HIHE 5 NVMe-oF £, 141 NVMe over Fibre Channel.
NVMe over RDMA (RoCE v2) 1 NVMe over TCP,

1E NVMe-oF EREEH,  EARRT DA 280/ 3 shel AR Fros i o R i EHLE RS SCSI AR LUN 53801y
HE e ESXi BEE A BUAIfE FHLME— 5 5B miar #4250l ESXi AENFBRRE NVMe-oF FFREL SCSI
Hbr, HBT0 1SN EE/3E5) SCSI Hbraklast, ALUA SCSI Ebz.

VMware NVMe over PCle

TSRS E T, ESXi EAUEEH] PCle fAHER#5UI ]— N 2N AHE NVMe (7 isies o FEFML F2c il
wE, EHUERBRT ] NVMe %45, SR e 1R Bo~TE vSphere Client Hiffififigik 254
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ESXi E#Hl
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1
;
PCle EHLZE :
X
1
1

7Kt NVMe
FhEEE

NVMe 225
NVMe 5 #& = 8]

VMware NVMe over FC

HEEORKE NVMe UG B 2Rl s, AR AL SEATUR FAR 7 A e o < IR A fan & o A% ]
PAEIE THRIBLAA YCEHEE BRI K S F NVMe,

23551 NVMe over Fibre Channel 17fif, 1575 ESXi EHL 255 F NVMe 4B E il fs . TG
T LR . T2 HEEREEMN NVMe T 2%, JELIE LA RINATA LS NVMe 76k
o TERTDARYIS T e E O Rs W T sl it kB AL [ S A A R HApb s iles .
KRGS B, EZ 8 NVMe over Fabrics FR IS,

NVMe over
Fibre Channel
EELES (vmhbat#)

NVMe F &%t

NVMe =25
NVMe #5 & = /]
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NVMe over RDMA (RoCE v2)

BEBRAE S P R G (AL T A2 L N A7 15 1] (RDMA) 8 i i ae g/ E A7 h A T4
Pasc e, WIS E R R uAT— RGN EERS . ESXi SRR A VAR RDMA v2 (RoCE v2) HiK, X fif
AT ORI T e AR B N A2 15 ]

TG, ESXi FHUE L F 4551 RDMA MIZS R s A NVMe over RDMA [Ffifiafe s, 44
RC X MG Rs LA T e T TR LI . A5 R, 15208 NVMe over RDMA (RoCE v2)

AL BT R RS

ESXi E#H

% NVMe
over RDMA
EhtEy

RDMA [ %%

NVMe F &%t

NVMe #= g%
NVMe &&= 18

NVMe over TCP

IHHEARAEBIN RGBT DR WIEER: . S InIAERE, ESXi MU AR AL 2R A 281 il #e At
NVMe over TCP fHi#i@E Rt #Y o I B IX AN E R RS LA e T TG KB . B gfE R, ms i
& NVMe over TCP {# il B LA o
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ESXi E#

B NVMe
over TCP &t 2%

YO NPT

TCP/IP
) 4%

NVMe F &%

NVMe #2128
NVMe #5 % == 8]

VMware NVMe TFiERI = Sk FnBR
4 NVMe B S VMware 452 IR, 753 s M RIS

NVMe over PCle FIZE K

ESXi {H#E AL & LA T 41

A NVMe fFlifi% .

m EER ESXi FHL,

= [} NVMe over PCle ififil#%, “LCHZIEMRLaRT, ESXi ENSANE izl Bl ae ) - HAE A S Bl A
(vmhba) f7:/F vSphere Client H1, R YRR PCle, T Bzl af

NVMe over RDMA (RoCE v2) FIEk

= FF NVMe over RDMA (RoCE v2) 1£4ii) NVMe {741 .

m EER ESXi ML,

w SCREICHIIZE LA A A Lo
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n SRR PUKN RDMA (ROCE v2) (M2 iERC . B0 F LG ALY, 152 WA EH RDMA ISR
o

) NVMe over RDMA SEfils . WAHIAE ESXi ML S T2 400, 8 kB BIAR N 1 2%
RDMA &EfES . AXfEE, 1iEE T NVMe over RDMA & NVMe over TCP RS

»  NVMe =i, FLEH L NVMe over RDMA & iCH T, BATRIIEfIE . 15200 NVMe over
Fabrics 7RIzl

AR

NVMe over Fibre Channel FJZE 3k
n YFF NVMe FPCAHBIEFER S . Ao5EE, 152 W 3 5 K ESXi 5)t4Fimi SAN fid &,
AN ESXi FHL.

M NVMe @Efidss, 85, B NVMe BOCAHE HBA, ZXEZIERC RS E, ESXi AL
FNZIE AL A B A E AR AT AR %S (vmhba) R 7E vSphere Client H,  FUEHAE TR RN
NVMe, EICTHERCERA: NVMe & s 3h 476

n  NVMe 535, THACE 2508 R0 NVMe ERCES5, B2 B e s S niml s i
Frfs BRI GRS o AT ARSI X S s ) g e, al B e e e L5 | SRS o] R HAth s )
2. 1HE N NVMe over Fabrics ZR s iil#s .

NVMe over TCP BEK

»  7FF NVMe over TCP £ NVMe {i4&RE41
AR ESXi AL
n DURMIERC AR o

n Ekﬁi NVMeover TCP &fil#s . WIE ESXi EAL i FZE A0, R L 3 SRR ) P 2% 1% fic
o RS E, B2 0B NVMe over RDMA Bt NVMe over TCP B /1 7

»  NVMe Fiilgf, BlE P NVMe over TCP ifilef /e, WA Il . 152025 NVMe over
Fabrics ‘J?}T‘JJD?;?EI

VMware NVMe over Fabrics X EFiEY i

1E ESXi B33, NVMe RS I R BT SCSI fefifisess, AT P74k, (/1 NVMe-oF
A, TR LA R,

n  FRA AR U R E— ey 2 ]
n  FICREE SRR RS T, ERBE SR 2, oy 22 .

HEEMTIRE SCSI over Fabric 17 NVMe over Fabric 17
RDM SR A3
e 2 B Z) IEZF
SCSI-2 fif4 Sy ST
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R EFiEh8R SCSI over Fabric 4% NVMe over Fabric 7%
et VMDK i RS
W2 BNFARERIIEE VMDK BEE BEE

(vSphere 7.0 Update 1 XA
HREE L, B WARESGE,

Virtual Volumes SF L FF
1F vSphere 8.0 } kA,
FAT VAAL SEEROBELE N L 2Py
2N MPP NMP HPP (NMP i 1IH NVMe-oF HFR)

4 NVMe over RDMA Bt & i LA M
ESXi H11J NVMe over RDMA 53 T LA P25
BT g, R DL BE—A 0] I QoS & .

EREREEREES

FEHEPIZERCE T S RAORFE S At lom 1 F S T T A simdastil e tbobh, isBoR ML S2Hs RDMA 1
W R B s ASE I IEf ezl o

LR AR, 1Tl M
#esxcli network nic get -n vmnicX

Pause RX: true
Pause TX: true

GRPL Ear A A B A true, iHia T Fard s

#esxcli network nic pauseParams set -r true -t true -n vmnicX

& RALSE i a= Hl

TR ROCE i Joiil, WAITEYIERAZ SAT LA AL PRC (RJePAER N 3. I LA A 207
ESXi FAHLHACE PFC:

n [ZCE . a0 RNIC SXENFET 74 DCB #ll DCBx, NIZEEAL RNIC [ [AZh8 ) DCB PFC it & .
AT DB HEA TR M Ay S 61 24 Y DCB & :

#esxcli network nic dcb status get -n vmnicX

n ?ﬁb@ﬂ% FEFEIE AN, RNIC KSR Rtk 1 —Fhd IR RE e e S 8 F 5Dl i DCB PFC 1Y
Toike HAEHI T, S RN R R KRR SRS, BN, £ Mellanox ConnectX-4/5 JXzffE
e, ATPAEEE TR R s, RIFTEH SIS 0L ¥ PFC ek sl 3.

#esxcli system module parameters set -m nmlx5 core -p "pfctx=0x08 pfcrx=0x08"
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BRAET DSCP By PFC

FLF DSCP 1) PFC 2t B e i 5 —Fi 20, ZEMERRS RN 3L, 400K DSCP Ei%E o 26,
SR T, 1S BN R iR X SRR SRS . T, 7F Mellanox ConnectX-4/5 WXz 7, AL

WA TEL Mg 4R DSCP FRICHIE Y 26,

1 J5JH PFC #i1 DSCP {E{FR,

#esxcli system module parameters set -m nmlx5 core -p "pfctx=0x08 pfcrx=0x08 trust state=2"

2 4 DSCP {Hi%E b 26,

#esxcli system module parameters set -m nmlx5 rdma -p "dscp force=26"

3 KUEEEAENSE, AR EE R IEF %,

esxcli system module parameters list -m nmlx5 core | grep 'trust state\|pfcrx\|pfctx'

4 OSSN

# NVMe over RDMA (RoCE v2) T&fi#fit & 1&E fic 235

ESXi AL FAU@E A RS E T AR M 2 RDMA M2l #s 1% VMkernel 45, AR5 R I NVMe

over RDMA & il #%
BN B T R RE DL ERE

B
5 RDMA PZ5E il

7y RDMA HERL#ALE VMkernel 412

J T NVMe over RDMA &, NVMe over TCP # /1l %

Jy NVMe over Fabrics 7SIzl #4

PLU NSRS 858 Bd Bf NVMe over RDMA jifi

u (&' NVMe over RDMA & #5)
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P

{E ESXi EH 2034+ RDMA (RoCE v2) [HMZ &R Ao, 1
{fi[T] vSphere Client Zi&5 RDMA iffi fit 28 A F P 253 i 2%

NVMe over RDMA (i I B2 (Ui G RS AL SR B A 2
AL VMKernel il il s i 2122 1L, RDMA Sffid siviam s
IR 2] VMKernel SECHS . FRCE T, FTLAE T vSphere
Frifesz i 5k vSphere Distributed Switch,,

i J1] vSphere Client 511l NVMe over RDMA A7 ik il

B

o

fifi [T} vSphere Client I NVMe il dsnishilstis, 5%
PIZESEIE) NV Me fr & 23 [0 0] 45010 ESXi L. ok
ESXi Bibirhar 223 [ NVMe (755 e it & v 4k
Mo

Flav bR
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&EH RDMA WM& &AL 27

fE ESXi AL 20557 FF RDMA (RoCE v2) M aid #5f5, 151 vSphere Client #5% RDMA i 7%
FUPTER P48 T 7

1 fE ESXi EALL, L35 FF RDMA (RoCE v2) [Hifificws, 441, Mellanox Technologies MT27700
4] ConnectX-4,

THUE Z P ER S, FEH vSphere Client B i o BRI —/ RDMA &L ES Al—NMEE ]
HE Rl

2 {r vSphere Client 1, #iAZER AL A RDMA &R
a FEEN.
b FRHEELT R,
c fEMIZ T, Hiil; RDMA &SRR

EH R, RDMA ERCZEAEA R Rl vinrdma0, Boit FATEEEg 41 2B g 40\~ hy
vmnicl YHR LRGN EE .

A 10 33 74105 ACTIONS ~
Summary Monitor  Configure  Permissions  VMs Resource Pools Datastores Networks Updates
¥ Storage - RDMA adapters

Storage Adapters

Storage Devices

rag Name T Driver r State A4 Paired Uplink T oY

Host Cache Configur

Protocol Endpoints

I/O Filters vmrdma0 nmix5_rdma Active wmnicl

Virtual Flash Resour
+ Networking
RDMA Device: vimrdmaO
Virtual switches

VMkernel adapters

Properties Vmkernel adapters binding
Physical adapters —
RDMA adapters Description  MT27700 Family [ConnectX-4]
TCPR/IP configuration MTL 1024

Speed 56 Gbit/s

w \irtual Machines

VM Startup/Shutdo...

d  EEGRERCAURE, EAFIERTER: ROMA Efidss, ARG b RIS R .

BEES R
AE, AL A NVMe over RDMA &l 75

71 RDMA Eft22fi & VMkernel 4§

NVMe over RDMA [1J3ii 1 438 (U 15 G A AT LA NGB ER A 250 L /A VMKernel 18 i s Ze45 2 22
Hlo RDMA it #bim o g8 e 2] VMKkernel @R, 7ERCE Y, FILAE H vSphere PRz et lak
vSphere Distributed Switch,

TEIE T NVMe over RDMA S il 881 140 E .
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#iE & I1Z/HPP

P FR-1_LH
BIE

IPF/-2 ErY
EEhzEs

7l

HE

T=iE vmhba35 vmhba36
RDMA
m%

HROE AN B, 1520 (vSphere Mgz ) KA “BIEE vSphere FrifEscfiebll” =k “8l
4t vSphere Distributed Switch” .
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E7A NVMe over RDMA B &3R5I
TESE RIS vSphere FrAEAZ LA 1 ATHERS (SZ8F RDMA IR $ft el vk, eihE

BT P BRI R

BEE A vSwitch F1g 4~ E1T5ERE (RNIC) 3L HA

%2 4 M EE1Z =2 4MF (BEAH 2 4 vSwitch ) x 2 M=#HIZEXS (£ 2 N FMd )
ESXi “ “
portgroup/
vmknic
PG1 PG2
192.168.50x 192.168.51.x
vSwitch 1 vSwitch 2
vmnic/ vmrdma0 vmrdma
vmrdma
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192.168.50.100  192.168.51.100

SMNEB I HRAIL 1

SMERZZHRA 2

192.168.50.200  192.168.51.200
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{E£R vSphere frEXZ#HILELE VMkKkernel 45

AILAEH] vSphere SR AZ HATURIEREAN S L —A~_EATHERS ) RDMA iElC#RAC . VMKernel i 1407E o Fid
LA S A LR B I 2 O RS VMKernel s&Efices . AT DALERE S REURI 0 FE P 28 3 fid 2 >
PRI ] 1:1 Moo

Bz

1 GRS VMKernel i@ FINZS 414511 vSphere bRz A1,

a

b

C

1t vSphere Client H1, SRR FNL, ARG HRERZE LT o
PR > BRI .

ek VMkernel (& ER RS, SAS T —20,
VEPERTEFMERZ WML, RJn R h—2.

TGRS b, ik +.

W ] RS AR 41 55

VBRI ERE AL RS vinic, SRR HEE.

HE FRLERES RDMA GRS N PB4 G il AR . 245 RDMA EfLRT vmrdma S5 I4%
WACET vmnic Z RIS, 155 WA E RDMA MZ5IE A
7 VMkernel 3 RE F, AT

R B R AR ] VLAN, 3%\ VLAN 1D,

7E 1P EESIRT, FA VMkernel IPv4 #1,

7 “ATHIRSS” R, 2B NVMe over RDMA,
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2 GRS C IR
a ERCEEIR b, RIS NI
b IS I AL

TR BRI RS R ER AT VMkernel iffd#s 2 2] T vSphere PR s i, 1l kR,

RDMA @filsst4ha 2 VMkernel ifEfid s o

A& 10 33 7410% ACTIONS v
Summary Monitor  Configure  Permissions  VMs Resource Pools  Datastores Networks Updates
¥ Storage “ Virtual switches ADD NETWORKING... | REFRESH
St Adapt ) o
orage Adaplers » Standard Switch: vSwitchi ADD NETWORKING EDIT MANAGE PHYSICAL ADAPTERS

Storage Devices

Host Cache Configur.

Protocol Endpoints .
& VMkernel

WVLANID: -
v VMkernel Ports (1)
vimkl : 192.168.30.204

1/O Filters
Virtual Flash Resour..

w Networking

Virtual switches

VMkernel adapters

Physical adapters

ROMA adapters

TCP/IP configuration
w Virtual Machines

VM Startup/Shutdo...

3 IUF RDMA LR VMKernel 8E R o

~ Physical Adapters
. vmnicl 56000 Full

=N

a [ERIZAYIE N, Hih RDMA @Efas, Am WYIERHE R RDMA &EdH.
b i VMkernel EECAERGFE LK, AR UEIIKT VMkernel 1& a2 1 i~ fE DU .

TEM R, vmrdma0 RDMA IERCE S vmnicl WIEGIERCAR A TRON HE2 2] vmk 1 VMKernel

N [EA=)
LT o
= . 1 T A UG
& 10 33 74 10% ACTIONS v
Summary Monitor  Configure  Permissions  VMs Resource Pools
w Networking -
Virtual switches Name T Driver T State T
VMkernel adapters
Physical adapters
RDMA adapters vmrdma0 nmix5_rdma Active

TCP/IP configuration
« Virtual Machines
VM Startup/Shutdo..

RDMA Device: vimrdma0O

Agent VM Settings

Properties Vmkernel adapters binding
Default VM Compati. —
Swap File Location
- System VMkernel TCP/IP
Adapter Stack IP Address
Licensing
Host Profile vmki Default ~ 192.168.30.204

Time Configuration «
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Datastores

Networks Updates
Paired Uplink T T
vmnicl
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{£ A vSphere friEZ I FHEER E VMKkernel 4E

FIDARE R - REBERCE R vSphere FRfEAZHAL ) RDMA WERCHRFLE VMKernel Sl 1905E . #0] PLEE
FHRIREEE RS T . AT LR s 2 I adE s (B BB — N REE s Al A1

I

B

1 QIR VMKernel & a8 AR FH A0 E B0 B IR A1 vSphere BrifEAc b,

a
b

C

j

1t vSphere Client H1, AR ENL, IRG R RZE Lo
FLBAE > BRINRISE .

eft VMkernel W&ERCRS, A5 Bt M —22.
VARSI, SR T —28,

(e BERERSES N, i +o

AT Sa AP

PR RS RLES vinic, SAFHILRINETEShERCES N,
WP — MRS vinic, SRR HEINEIARFRERRS T
1F VMkernel 3 #EE T, A ATME .
QAR ] VLAN, 55 VLAN 1D,

T IP EEHIL, $RE VMkernel IPv4 ¥,

NI HRS” T, 1%cB NVMe over RDMA

HEPE IR EIAFRE B L
2 BN E PRI E R

a
b

C

9
h

3 HELENM2, FIIHCE —ABIMUGE rnic, EIUEEACRE N O E,

FRIRCE IR, SRR e NIRRT AL
VEFAARLY VMkernel [ECHT o

MEBER TR, e

Ve BEYRE AR

TEMGEERCA: 1, BElTTE AR RS vnnic,

(e GRS > SR LIHINF &, R A SRR .
WE A A AR

HE FARPRUBRCE AL VMkernel IEfLS o

IR EEE VMkernel EECES
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{£ A vSphere Distributed Switch B & VMkernel 457E

LA vSphere Distributed Switch 25N 32 M L0 il — FATHERS 075 200 RDMA il #5fic B

VMkernel Ui IIB5E o IC L INEEIE R AU AT 2 MR 508 A B R VMkernel 1d@fidas. 7T LAERED
FE AR EE O 28 i i e TR 1D 121 Tl

Bz

1 GlEEA VMkernel iERCER AL 2H1F11) vSphere Distributed Switch,

a
b

C

d

e

7£ vSphere Client H1, S8R, IR R,
HRE, JKJE 68 Distributed Switch > #i3 Distributed Switch,
BRI 4 FR

e eb E R EEeA €7 SN VA PP AN S el s 2

PRI ESXi A, R T—F.

BINFTRRI ATHES S, ARG R SE R

2 CR—AEEAEHINE) A B b L

a

1t vSphere Client 1, ZeredEr.L, S5 5k Distributed Switch,
IR R AT ] DSwiteh %1156

Akt DSwitch, SRS MR R BRI B M.
WHRIEDL R T—25.

BRI AN, RIEHE T2,

VPR R ATHERS .

WIS FATHER LASYAC vmnico

I VMkernel i@fidss, SR T T35,

7 vSphere Client H1, 3£ DSwitch, ZAJE 3k %6101

TR DATE AT B A S L O R I A THERS

3 NVMe over RDMA {42 61 50 A 2 1 4

¥ vSphere Client H1, TR DSwitch,
PR, SRS BRI A > FEs A Rn 4.
FECEBCE N, WA AN RN

WERBCHE TRFEM VLAN, 15K 8 NE] VLAN ID

HOWARARIEMRCE VLAN, )RR 2 B £ e Fz Inlit,
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4 [l VMkernel Efidas.
a 1r vSphere Client i1, JitJT DSwitch #1136, RGBS A=t 14H.,
b HEEAE > B VMKernel EEFE .
c  fEBEFRR R ENUS AR, SR, KA RRE
d {EACE VMkernel ERCENIAHEN, il MTU 5224471 MTU DL,
e FAHERSE T, %k NVMe over RDMA VItH T3 4 1ubric.
I i
g HAPE b MUPEE ¢ ININZAN SR RDMA M
5 oA 4 B RGeS
a feofadomAEd, PERE > SERE.
b HESEABEEDIR, ARUES ) FATRE
c KA LATHERS I i I AHITESD FATRERS, K —A FATEEE I AR
O RN PR .

RESR

FERBCE R, BREECE, AARTUEENL P ELE RCRR L e R A AT R DVSwitch,

2 NVMe over TCP fFigH B 1EHi 25

ESXi T FE s #sid i Bl TCP MZE il ek & VMkernel 4552, K53 H NVMe over
TCP AR A o

BARCE SRR AIRLL M R

BE g

y NVMe over TCP & #5347 VMkernel 1 NVMe over TCP i [ 14871 K O R AR AT LA K 4 oA
LA MLH A VMKernel P F 2 B RIS Bl L, il iRz,
TCP &L fR 44 E S VMKernel 1&/0#: . 7ERCE T, WA
vSphere i HiflEk vSphere Distributed Switch,,

J5H NVMe over RDMA & NVMe over TCP #f-ii il 2 {#iJ1] vSphere Client 5 1] NVMe over TCP 417t il s o
7 NVMe over Fabrics Ziiliili {ii/1] vSphere Client 7¢Il NVMe Ffilitt. IR, 5%

PRI NVMe a7 IR i) HI s ESXT EbLe 2o
ESXi IRtzar #4781 NVMe (R IR a K B R (EAFif R o1 3k
e

1 NVMe over TCP i&BLES B & VMkernel 4i7E

NVMe over TCP [ LGB U0 K B iR AU A A LA KB DB 2815 i #5 FT VMkernel i fic #2422 21 e 40
ML, IR, TCP R FFEZPE R VMkernel IEACRS . (EACE T, WILAEIH] vSphere FrifEss#it
#LEL vSphere Distributed Switch,
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TR T NVMe over TCP filic pe i ut 1405 o

TFiE & BBIR/HPP

IP FM-1 _ErY IPFM-2 ERY
EEh=E EEh=E

H & HE

FE

vmhba35 vmhba36

o) £

HROEARZ BRI FAE E, 152 W (vSphere MIEEIER: ) SCRHIRY “G72 vSphere FrfEc#et/l” Bk “6l
#t vSphere Distributed Switch”
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E& NVMe over TCP HIM KR FM 1l

FEIRBI, EHLERIPIAS vSphere FREEASHAUNIBE AN 245 i e (vminic) St il k. B e R
AINERAZ A Lo

: vmk1 :

: 192.168.50 x/24 .

portgroup/ | ,
vmk | ,

vmhba

vSwitch 1 vSwitch 2

SMERIZHRAIL 1 SMERIZ #RAL 2

vmnic v- -

- T BT R 2

NVMe-TCP/IP
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B HE vSphere Standard Switch B TCP EEiES Bl & VMkernel &

AIPUE T vSphere bRl St F i N AZ Ml 140 Bl — A FATHERR IO 200 TCP IEBLASAC . VMkernel i [
Y o T PZERIAT A B MRS s B AL VMkernel i@ ficss . 1 DATERE A RE AR B ) 2%
WAL AT A 101 Bl

B3

1 Al EA VMKernel i&EFC 2R FINZS 414211 vSphere FrfE st

h

1t vSphere Client H1, SRR, IRIGHRERIZE LT o
FLBRAE > BRINRI% .

ek VMkernel P& ER RS, SAS T —20,
VPSR ERT L, SRR Lt R —2,

TGRSR N, B+

¥ 5o vl YRS AR 52

e BT TR SRR vnic, SREHEHEE.

H RERES TCP/IP & it i AP 2% 1 il et o

/¥ VMkernel 55088 ~, M AR

WER B A2 ] VLAN, 55N VLAN 1D,

1E 1P EEAILH, HA\ VMkernel IPv4 55,
TERTFRRSS 1, 168 NVMe over TCP DU TAHRIFIARIC .

2 BRSNS C IR E

a

b

FERCEVEITR I, VERERIZE O RE ST B
JEF SN SR

PR ARYEISGE A VMkernel IERLHERE T vSphere FRfEsctil, iBillkiEs:, TCP
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AR T B DA SR ARG S HIEE, 1520 ( (ESXCLI 225457 ) ) XA,

BJUGH i 0 M BR A2 O AR i S 1
U SORAC LR DAL RO, HEHUBT R N VMFS S b .

AT A IO BOEAZ OB S o QnRAS TR F EBOH AR S, PTRAEHN VMFS i g i e
o BRBRMABOHBGE S, BRI --force | -F 24 esxcli system coredump

file remove ﬁ/&\o

AR

2285 ESXCLL, 152 W (ESXCLI AT']) o TR, 157F ESXi Shell 111247 esxcli %

B3
1 DI ORI

esxcli system coredump file list
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2 fTPA RS OB DA S

esxcli system coredump file set --unconfigure | -u
3 W VMFS Hdlfrtifrp R IZ 3
esxcli system coredump file remove --file | -f file name

R LA e Tt

BT ik

--file | -f N RGN HAE ST LT WAL, 126 & SRR PR O
fif S

--force | -F IR A P T RSP AR SO o anARSC 2 BT AR IO FLEAL T 3h

WA M A T

&#HR

FLUFEAE AR VMFS B A28 rh R

8 VOMA & JTEIE—BU4E

fiiJf] vSphere On-disk Metadata Analyzer (VOMA) R HfiiE JT& 52 S R Aol iS22 B A5 10 e Ak
PRtk

i) 88

TEIEE) S VMFS Bt sl L A BT I DS RNy, mT DS A e 8ol — 8tk Bilan, & 2E RAME—
O, W TR

n IR
T RAID sk B TR L .
m  {BfE vmkernel.log XHFHER] T4 N R TCE IR 1 :

cpull:268057)WARNING: HBX: 599: Volume 50fd60a3-3aaelae2-3347-0017a4770402

("<Datastore name>") may be damaged on disk. Corrupt heartbeat detected at offset 3305472:
[HB state 0 offset 6052837899185946624 gen 15439450 stampUS 5 $

m  CUEE VMFS s,
m  FF vCenter Server B0l ihE B EAE S B A OB 0 ]
fRRFTE

SR SRR 20, 1M ESXi FHL I CLI HizfT VOMA, VOMA 1] IR & I8 VMFS £idfa (7
iEEk Sk F VMFS B 8 B R oA — 2],

VOMA [ FFHE L LT £,
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% 9-8. VOMA IhgE

VOMA TjjfE

SRR A RS 2

PR SESRAE/ TNt I(C3=)

H SREIE

RARAERN A

i

TeEER A RE L AR BT R AR T LR
B $E VMFS Bhr S AL AT T — B
A VMFS B (CRascr) m—aik.
B RS RER

BR VMFS6 JF R ES, 5] -a| -—affinityChk #li,

I T BRSNS SR B a0 N Fs:

B FIEIONA FS3_ResFileMetadata H1HUSCHMERRIC .

m Gk SFB RC yuHRIBMERRIL (FS3_ResourceClusterMDVMFS6).

m KHiE RC rcMeta [ affinityinfo 25 FIFTAT 45 1, BAmTEHIEE, DABRERA AR ATt 16
S INES=

VOMA RIS I B IELL R iR

[ SEATYAER,

SO SRHAD AR

FEREAb A,

L I= B3 1/iE7 S 7

VOMA SARHEHIA IOV T IS S HIAT4& H s e 2 B A A e . o B S ORI R

A Z G AR, VOMA DA ARG R A A S | IS o SX BRIy 193

P A5, SeBE, BAE R G I A ARE H s,

A VOMA (el BRSBTS, R AR PR G4 lost+found 1]

36 T A . SRR Filesequence-number #3,

VOMA T EfHran & e W afE L 0,

% 9-9. VOMA &431EIn

W

-m|--module

-f|--func

VMware, Inc.

R

LIEATHOR, {4

vifs INREATRE B ATR, MBRIATE O
il e

TG A VMFS SCfE 2%, AR
AU B SRS R
Guo WIAIEIE 7B, )
LVM ST Dt o

1vm K2k VMFS ZUf L S R
ULiEE N

ptbl K2 FERIE VMFS 431X, 141 MBR
o GPT, WERAEAES X, HffiE
SEANATES X

SR TINERE, (i
query BT SR EIRE o

check TR,
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% 9-9. VOMA @4 ()

gl Ei::puy

fix A HEE .

dump L€ STwse/ i
-a|--affinityChk 9 VMFS6 G B ARSI A A IS
-d|--device FOREM BB B . IE S5 MRHE N VMFS BURTH BRI S 8 R 0 IX (4T i

o AREURAETS 2/ A, RO BRI UUID.

{5141, voma -m vmfs -f check -d /vmfs/devices/disks/naa.xxxx:x
IR -x | -—extractDump @4, IHMAZNREHE, WO XRER, ESHRE.
BN B IR TR X B A

|

-b|--blockSize FRORMEARI N
-s|--logfile FEE H SR L s R e A
-x|--extractDump 1] VOMA SEHUSE %
-D|--dumpfile TR AR ST DA BRI I e B e i
-v|--version Bk VOMA IR,
-h|--help TR VOMA 1 AT F5 N A
-Y FE/REIZTT VOMA I B EH] PE R THBIEARAT .
-z| --file TR B SIS U517 VOMA,

N

M X AR TRt

voma -m vmfs -f dump -d head extent -D dump filename

KRR FE AR IS X AR (15

voma -x dump filename -d head extent,extent 2,extent 3...extent n
EH VOMA fuETH#E—H

VZATS5TR T Wi VOMA #2 VMFS Jeiidls—2it. VOMA " TREFHEBE VMFS Bdiafifikak
FEINAER IR NAS—En)8 . M ESXi 241 19 CLI Hhiz{T VOMA,

ARG
KU AR IS THORE MR R T, SRR e L A8 5 S — Al 7 i
1 RO VMFS Bdafr B i U5 & SR s i 2 Moy X g 5 o

#fesxcli storage vmfs extent list
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A “Device Name” #IF1 “Partition” 41| FHFFriRiZi4 5. Bilan:

Volume Name ..... Device Name Partition
1TB_VMFS6  ..... naa.xxxx 3

2 7 VMFS ik,
RN VMFS B 05 25 SC RS & 0 X4 842, o X gis i itk ss &, Bilan:
# voma -m vmfs -f check -d /vmfs/devices/disks/naa.xxxx:x

It T RER SR . B, DA M S AR I S e

):0:0:0:0:9:0:0:0:0:0:0:0:0:0:9.9.9.9.9.9.0.0:¢

Phase 2: Checking VMFS heartbeat region
ON-DISK ERROR: Invalid HB address

Phase 3: Checking all file descriptors.
Phase 4: Checking pathname and connectivity.

Phase 5: Checking resource reference counts.

Total Errors Found: 1

BLE VMFS 5§t REF
HEFH O AR, RS VMFS SISO R e . 78 ESXi EHL EFTHT vmdk SR, 51z
PRI S A AL FR R AT . BRI R/ NE PSS 4
FEEHREAT A FAWERIIZEAE, 5 VMFS Jooe. MIAl—A~ ESXi MG IR AT A Bl g 21228 47
TRt AR/ NE /VMES3/MinAddressableSpaceTB fll /VMFS3/MaxAddressableSpaceTB 4
Hile FIRARCE AR ESXi AL A/ N NI RN
/VMFS3/MinAddressableSpaceTB
I/ MEAE R AR AT (RUE B N . B, 1 TB 4T H S RIFFE R ) 4 MB N AT
TRIME N 10 TB.
/VMFS3/MaxAddressableSpaceTB

I SEE THE AT AT IR S i KPR . BRINMEN 32 TB. HckfE N 128 TB, 1%, /VMFS3/
MaxAddressableSpaceTB ZAUERINEE LA R 7K.

LR, BEZHTTF vmdk SCPEAR/ IR, 508 ARG H R 2 B0 TSR
SSHPEALAE AT BRI URA L, DM R RO 220, SRR
R/ ME T TSk A 0 BB 6 S

R
/VMFS3/MaxhddressableSpaceTB SRR, IR/ NEERE
MR/, RTDIR OB LR, VR R BIRIE b, T M7 R Bk 2
Bebifob, LGP AT FIZE .
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BT PR (7 HOME, 151 vSphere Client FIER ARG E AN THHEEL esxcli system settings

advanced set -o %,

AT esxcli storage vmfs pbcache fig @ 3RIH ICHEH A A/INIE B A Z HE B
XEEAE EA S B A SR SR A 1 i N KRN, DA AT Ak AS i AR AR

*EX VMFS 55 IREFHER

AT USRI % VMEFS FREHREEAAAE IS DU B 1205 BTN T B st g b IR s TRk e 48
I AT AR RS 75 A AR TG AT O e/ N R OR N

ARG

2% ESXCLL, 152 W (ESXCLI AIT) o B THEHERR, 157E ESXi Shell H1ia1T esxcli s

S
o BORINECE IR S HE R, REEHLL My

esxcli storage vmfs pbcache

BET ik
get RHL VMFS faEH 20 s B
reset T'E VMFS 5005 B

Tl REUEHRETESITESR

#esxcli storage vmfs pbcache get
Cache Capacity Miss Ratio: 0 %
Cache Size: 0 MiB
Cache Size Max: 132 MiB
Cache Usage: 0 %

Cache Working Set: 0 TiB
Cache Working Set Max: 32 TiB
Vmfs Heap Overhead: 0 KiB
Vmfs Heap Size: 23 MiB

Vmfs Heap Size Max: 256 MiB

EMIEHHRETFRIA
P AR FE S SRR i RN R

BRI BERANN AR ST H, BRI E AT RS S R ({3 VMware BORSH;
BRI SCE SR L T BARR RN, A RE S SGR ZadeTilo

B
1 RN,
2 RUBRCEEIR,
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3 AR L, PIEARFRE.

4 T “mRRARE H, RN
Brilj} ik
VMFS3.MinAddressableSpaceTB VMFS 2 {7 (Rl S F R A 7T H SO e N R/ N
VMFS3.MaxAddressableSpaceTB VMFS S T U SRR T 4T SO R N

5 g M
6 HLAE.
. {EF esxcli f S EISSHRETF

WA DA ] esxcli system settings advanced set -o REBIIRHIE/FHIKR/N. UL FRBIN4
QepRE R/ NBLE D i K AE 128 TB.

1 B /VMFS3/MaxAddressableSpaceTB [UEBEHNCH 128 TB, iHf AL T s

# esxcli system settings advanced set -i 128 -o /VMFS3/
MaxAddressableSpaceTB

2 ERMERSEEER, AL s

# esxcli system settings advanced list -o /VMFS3/MaxAddressableSpaceTB
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TR & BRI ABET]

TR LN IR ERERE, ESXI AT 2. B2, Al DA 2 Bt A
HURISNASA it o 2 TR i £l o

Gt SAN PIZEFRHEMI TR (ANERCRS . AZHNLEHAD AN, ) ESXi nIUHRE] H— A nl 4 THOMEE
AR o XA i i T SRR A PO 2 DI AR O s At i e o

PRI DI, R PR At T . T IRAE 2 MR R 3 C 1/O0 T R, D EeF
] A DB IR A Ao

ARSI A, AL 1/0 Ik ZARIEA 60 Fb, il ixX2EiER, SAN FILAESAFM A FRE
HEE . W%, Es)-SshFEy R 1/0 MR RGeS B, MifE32a80- EahPes FN s,
ARFEEDHE TLAN .

LRI BB IE T (I

m TN iSCSI g DI

w BTSN ISCSI ks b

w PRARESE DA AL

w AR RS R

n  EENEHEKE

m FEAIAEIRN

w BRI I/O YIRS

S RIE R YR
BRI, LR ARSI HBA, HRUE SAN LE AR TH s, 3,
SAN ZEHEH SAN UG — s ASHl, I TP A AR A RS

F R, mE 2 YRR B RS IR SS7s SR S AE . BN, Wik HBAT Bt HBAT 5 FC AZ#i#l
Z IR BERS A, HBA2 SR ez . —4> HBA B S—A4> HBA U FEFr HBA fE L)
Tﬁo

VMware, Inc. 189



{vSphere 17 )

10-1. ZEEFEINTBEHETIH
L1 EHL 2

151

[FIFE, ans SP1 Rk Aifiisk SP1 53l [RIRUBERSThIT, SP2 &45% . SP2 SRl 5 XS 2
RIS, I Rl SP i, VMware ESXi % HBA F1 SP &t

HEFIEHHE iSCSI &=y

TEVEE ESXi T L AR IS DRy, RTUAEE T2 iISCSI HBA, i #H 2N l-K 5844 iSCSI
AL FS LR A

HIFANF L iISCSI @R As 5 E, 155 W iSCSI b7 .

i BRI, A s E T

RS AR E R RS S [ — AU R iSCSI R Fs WS iSCSIERCFs 4 S T, ESXi AR S
[z

SRR — AN AR RN B S E RS 2 A F 2 R A2
s EAFEINLE, ATLUR S MBS A A AR 7 S A RS
NIRRT TARRI2ERE) iSCSI EBhes iTHER 2R 25 .
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& 10-2. EFEHRBEEHFELR

T ek
iSCSI iSCSI
| |
E EH 2
O O
| |
— HEEES — | m—
HBA2 HBA1 NIC2 NIC1

=EEE

iSCSI 77fifs=

&4 iSCSI Fn&g =%

SRR iISCSI, EALEE R HAA A uk H 2 MR iISCSI @ ficrs, EHUE TGN Shl s — Ak AL
G ARG, B, BB RR U — N E AR A AAE RO EE RS, DA AL 7] DAE AR A2 5 A7
B &A%,

WEETR, AL BBEAEELE ISCSIERIEE (HBAT A HBA2) , iXHEfL TN EI1E0E A G iig 2
THL ML iR, Aeig VMkernel NMP 2T 55 =75 MPP, BRINIFHL MEB A DAV TRX ek iz
XA AT DU I R S BB AR B TR O . A, ansk HBAT 5k HBAT S5 I%% 2[RI s & A, £
FEARSEAE ] DUR A DI 5] HBA2,

;4 iISCS| AR DI
SRR 2 R, SRR ISCSIL (AT AB IR MF ISCSI HE B BRHb IR S 38 4 )

Ao

ZERRIEEARE B R AL OB o BRI, SRR, AR e AR R R R A B
1) VMkernel 3 o SR 6 i I Z0EBAK AT VMkernel v 55 iISCSI R EhaeAHoc . 182
PRSP R EEAS VMkernel B RN ISCSI At M HEA A RN 20 I A A m) G0 PTG S — 2t 2

B XN ISCSI L B 2 IR ARIE R, 15Z W oh iISCSIFTISER 14 B MK,
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E TR iSCSI #fE#k

AL iSCSI frtig AZLAEWIRT A s B ESXi s FTHIBR (248 HI o
IR R G, EAMUCEEIAFE EA 2, HCE e e e B i 1 o IXEE R G it 7
— g R, BEE MU RIS . FERARIESINIR, AR AT LAEER L, EH S5 A
e LA 3 Tl . EHUPI ISCSI R shamti sy BDHE K, FRER B R 5 Fg MR A7
it ARG I BOACRE 3803 8efE 224 7T i 1
SR ESXi FAVS H I —um WS, W2 A ah e B ik A e 1, ELN L E A 21 7] H
(TG B o I EET R AN T E PR R SR, B A THMNEAE IS TR, XS 7 g R gt n]
R ISCSI RBhRr AT R AL, OISO R i 1 o 1XFE R DA A 380 I 2o 1

‘U HER” EEoR T m I HE RGBS 10.0.0.0 il o A6 RGeRIH R T RE )
#10.0.0.2, ALY 10.0.0.2 R Tkt 347 1/0 5.

E ARG ASIRAAE AL . 10.0.0.1 s FHH AT ATl AE o

10-3. in O EE M

“#£ 10.0.0.1 Ei&EZBIFiER" —— —
EH 1 10.0.0.1
“EFEREZF 10.0.0.2”
10.0.0.2 —
TFhifeR
iSCS| FFfiggRRE — /=
42 h N\ 10.0.0.1
10.0.0.2 — —
\i/‘
e

ISR R LS O3 AT IR, MU 2R e 2R L RO ML A 2 5 Lo
Mt “SEEITAR o TSROSO RGL. ESFISSL T, UK 10.0.0.0 AT
il BAFHE ARG HERHT 1P MRS R P . 55 AT LRI ML
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& 10-4. ss AEFHHE

10.0.0.1

10.0.0.2
iR

frgu
oo
oo
oo
N -

fifiss

B P T A R TP, (OS] ESXi ML EINZ NG I, A REIIE 2 FiE% R, XU
ThE-Tohikit. ARHMER, H2 W iSCSI & iHiF .

B AR R PR TR0 HUAAL

4 LUN HYTR s A — MR O i — NI 2R BRI Gl R AERR B DO
T U A A SAN A1

B R AR, et 1/O FIRESE 15 30-60 ¥, ELEI EAIE HER A ] FTT P TStk o anik
SRERENL. EHUF RS EObilRs, BErTRES el RNl LR ZRAE SAN B AIRELfRiR A
WARL, R LIE . 1/O WEIER, HEEWNI4ESHaTT,

LS I T AR RIS, Windows FEFUNTRT GES KT 1/O FHR BN . A 1 ke B b
1K Windows FEAUM TR IR 2 /D 5 R 60 b,

£ Windows ERFRHIR{ER G LiZ BB

PR IR A S s FE P KT, B Windows & PHUAE 2258 T IR RAE A B .

AR T anfer i ) Windows 7R B MG INEL,

AR &Y

&4y Windows 1M .

SB

1 BTG > 317

2 HfN regedit.exe, RJGHTTAE.

3 e E R G RE T, Wi HKEY_LOCAL_MACHINE > &% > CurrentControlSet > [R5
> figdt.

4 Wit TimeOutValue,
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5 CREdRE(E®E) Ox3c CHoNitfl 60 C(Hithl , REREHIE.
PATHESIR, Windows K2 /D54 60 #b, DIEER AR ETE, ARIRA S AR,
6 HHT51T R PR E AR G A S A

AR NTFE R EE
RIBAN T ESXi G T T I IEE 2

THENFHZM (PSA)

PR R, ESXi RN VMKernel 2 (B, AN SZGEZLAS (PSA)) o PSA 2T e
2, T A S R AR R R AR R . X SRt R VMware AL FH 2 K 2B . NMP
A HPP, VANEE="T7 MPP,

BH L REN (NMP)

NMP 2 ESXi BRAFLAL) VMKernel 2821, NMP BiEE g 12 S E A A oce, JHEET
FEB ST T BRABR AR PR . NMP 2R R, v H b T, B N RR AR e PRERmg
(PSP) FITERERES AN (SATP) [, PSP Fll SATP W VMware k55— /5124t

BB R (PSP)
PSP £ VMware NMP [, PSP 314 1/O 15K BpFig /4
TFERER AL (SATP)

SATP j& VMware NMP f{JFfi, SATP 5tk E TREFIIEE. SATP a] AT FANRrE R RO
FRHPIRZS . PATIRARIEE, FFA I TAT AR R

ZIEFEN (MPP)
PSA Ffit 125 = FIT- 0 A I 246 (MPP) 119 VMkernel AP 8255 B b RE e (A iERE A1 1
PR RO 0 AP AU D) DhRE . MPP RILLZE8EE ESXi FHL L. BT PAMEN VMware AR
HxhsedfittialT, sfE NI BRIE a1 T,

VMware = BgEEH: (HPP)

HPP i | i kg (a1 NVMe) i) NMP. HPP 1] DIHE 522 550E ESXi A UACHb FrOHE e A A7 4%
e, I HIEA B NVMe HERTKIERASEL:
W TR, HPP R % (PSS). — MRFER] PSS 1 51055 1/0 1l RIWIEE 12 .

AXRMEE, 1SN VMware SRR MBS B BT 5.

FE R
PSA i FIT = IR M A Wb AT A R A B i R 12
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F10-1. ZHEHERR

BB EX

PSA RIEGIN e )

NMP MR 1] SCSI AR BT VMware Z 8121

PSP ERARGE BT . ALEE SCSIAFAH A IR AR e

SATP FERERED BT . ALERZETE SCSI AFEIES Y MR Ut o

MPP 3575 LR, =TT R RGBT 2B 1Bt .

HPP i VMware SEHIAN S MERRIRTT . & B PR AR B4 (A NVMe) Bl
Ao

PSS BRI 5. RLEE NVMe Tt BRI 2 k2

KT AMHBRNTFEZR
IR (PSA) 2 —ATFIRGRBIHER,  FI T ORI ST S BARAE & B

VMware Hik T AN 2 & 2. VMware NMP 1 VMware HPP., [It4h, PSA It T—4H 5=
FHEN R PMEHI VMKkernel APL, BAFEH & A 3T LA RS E R ERES O 2 1 O R0 B0 28 Wit A
DItk XUEEE =5 2R AR (MPP) RIDLZEREE ESXi AL E, FHOhr T VMware AR UL T, Bt
PE N HAEHITLE T,

LR VMware AN UBERIZ BRI EE =05 MPP I, PSA KA TRA FESS:
w  NENEIE AT

»  WFRPER AR A LT

n CRERPEZ Y 1/0 ERER R ENZI &I MPP,

w  ACHPEER R 1/O HEBARAE,

w  TEREIUNLZ I SEI R oy B AL

w PRI HBA (Y 1/O HEBAIRSE.

w  SCEBRECR R IUMIASER o

n ROEEHRS AR 17O GitE B

a REENREAAT TR, 28507 MPP H[PLY VMware NMP ok HPP Jf1T151T, 223, 5=
J7 MPP A LU AN IBAT H . MPP AT DAFS iR A7t 5 B8 B A DDA AN DA 8P T4 o
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10-5. AT NTEEZEH

RN TFAEZEM

EI=75 =T VMware NMP
MPP MPP

VMware SATP VMware PSP

VMware SATP VMware PSP

VMware SATP

$£=7 SATP 8£=7% PSP

VMware Al % B2
PRINENL T, ESXi $efit 2 AN Z 2461 (NMP) FUR Y R 2 2k

— MK, VMware NMP SR VMware {76 HCL FAIHIORTATFAAEREA, R38R AR BR AT

BRI . NMP R — PR SR E AR 2 B LUN Ok

T HAD ZER R ERIE, NMP R I#R SATP FiI PSP [, NMP i SATP ZR A s s AL PR 22

WD S B PSP N AR (R e B
WHAEN T, NMP 2HITEL FHRAE:
w R AU
LI 51/l A G S PE B B Enr o8
n R B AR SR
n SCRRERAEREEAS RIS S .
n REEEERERY 1/0 1K:
w ORGSR
n HUTAEIRES AN 1/0 A A Tt W BRI,
n  OREERRMESS, WEE PR
ESXi H sl N IS 2840 ) SATP . AT ZRINEL T SATP,

VMware NMP 1/0 i

LB NMP BRI A 1/0 iR, KR ADL N R
1 NMP I B I AT 1Y PSP,

2 PSP ¥k PEnma H A 1/0 AN PRI 12 .

3 NMP 1 PSP @M% F A 1/0 352K

WER /O #AERLD, T NMP R H 58

AR /O BRI NMP T 2411 SATP,

[S2 BN
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6 SATP il 1/O fp i, TG AN i ARG s .
7 ERPRER A PSP LA R HH 1/O OB 2.

BRI

i esxcli A FIHE R RGP TG 2L, 2R ERE LS AR R P
o XEEEHLU A VMware AHL NMP F1 HPP, PIMATE =77 MPP,

TR
LHE ESXCLL, 20 (ESXCLI AI'T) o ZIHTHEHESR, 157E ESXi Shell HIZ1T esxcli @4,

Ek

B

LI 2R, s T M ard

esxcli storage core plugin list --plugin-class=MP
&R

a2 B NMP, iR e bz, MG R HPP Il MASK _PATH Bk, @i i e =7y
MPP, e T—IF8IH .,

Plugin name Plugin class

ARMAr S IEMEE, H20 ( CESXCLIESFIRE) ) Al € (ESXCLI 25451 ) ) SR,

B~ NMP FH55 &

i esxcli fr2 4 H VMware NMP 5Bl 5 4%, I R S/ M4 JClE SATP 1 PSP
=,

BTIR R

L% ESXCLL, 120 (ESXCLI A1) o SgdH rlbifERs:, 5 7E ESXi Shell HHiafT esxcli s

EZ 3
o BHINrA RS, EsfThl s

esxcli storage nmp device list

iJl] --device | -d=device IDZHUiiltar it DL MR,
~ffl: B NMP 7Ei5ig&

# esxcli storage nmp device list
mpx.vmhbal:C0:T2:L0
Device Display Name: Local VMware Disk (mpx.vmhbal:C0:T2:L0)
Storage Array Type: VMW_SATP_LOCAL
Storage Array Type Device Config: SATP VMW_SATP LOCAL does not support device

configuration.
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Path Selection Policy: VMW PSP _FIXED

Path Selection Policy Device Config: {preferred=vmhbal:C0:T2:L0;current=vmhbal:C0:T2:L0}
Path Selection Policy Device Custom Config:

Working Paths: wvmhbal:C0:T2:L0

Is USB: false

eui.6238666462643332
Device Display Name: SCST BIO iSCSI Disk (eui.6238666462643332)
Storage Array Type: VMW_SATP DEFAULT_ AA
Storage Array Type Device Config: {action OnRetryErrors=off}
Path Selection Policy: VMW PSP _FIXED
Path Selection Policy Device Config: {preferred=vmhba65:C0:T0:L0;current=vmhba65:C0:T0:L0}
Path Selection Policy Device Custom Config:
Working Paths: vmhba65:C0:T0:L0
Is USB: false

BFIASIIEMTE R, 550 ( (ESXCLUMESRIRAI) ) FI ¢ (ESXCLI B%451) ) S,
BRI IR TR (0 SR R

VMware 2P (PSP) fA DT85 1/0 wRINYIPEER 2,

it VMware NMP [, NMP AR 25 A B N 5 0 e BRIA PSP Al DUEARRIA
PSP, G FANE S, 1HS W SR e P

A PSP A IR TAH R B A2 PSR

VMW_PSP_MRU - &L (VMware)

Sl (VMware)” T VMW _PSP_MRU $U T, ‘EHEPAE RG0S SN AR ISR —A T AE
B MEERATTHIN, FPSEE B RERE iz N, FVASRE 2GR, “&
P SRl T AR . X R AT B - B Bl e I BRI S
VMW _PSP_MRU S HiiaHE# . SRS B RN %, 1511 esxcli storage nmp psp
generic pathconfig set i, HRITFAIFE, 15N VMware JHESEE (MK http://
kb.vmware.com/kb/2003468) 1 {ESXCLI 245/ ) k%,

VMW _PSP_FIXED - [&5E (VMware)

IEEE (VMware) Sl VMW _PSP_FIXED SiilHhAT. 25l s e kg, mrsag sy
BC P %, 2RI 2 B R G5 1 SN R IO S8 — TAERR AR . QR e kAT, MRk
PR AT BRI TR AT IR, AR R 8 2> i E S iR 2 o

“PEE” SRR - AR A T BRIA R
VMW_PSP_RR - f&3f (VMware)

VMW _PSP_RR JFH] “TlHER (VMware)” Hil%.  “THER" S ZREAIIERIAGKI . B0 H] A 2Dt
PRSI e B R 2 o

T E)- BB - BB SRS Sl SCEAN R LUN fRER 2 2 IRl 0 38t . 85 T 5h-9 301, 1%
R EAF TR S . B F8h- - shR4A, 1Z R 2 T R

VMware, Inc. 198


http://kb.vmware.com/kb/2003468
http://kb.vmware.com/kb/2003468

{vSphere {7i# )

FRUTE DL N 02 s S AR BAT L BE LR B R Dy 1S O BT iR, AL R
UL MRS S B R 12

= /O
R
SR E SRR SR (BRI S ot R, 152 W SGER TR ERASH
T VMW _PSP_RR B HALATALE 24, 15# ] esxcli storage nmp psp roundrobin fiy
Lo AXRWAMEE, WS W (ESXCLI 25451 ) SR,
VMware SATP
FAAERE S AL (SATP) T TP E R /. SATP J& VMware NMP {15k,

ESXi iy VMware ScEFK & P RIpESHE 4t SATP, ESXi ittt r FrEk e 8h- 8. F5h-9k5h.
ALUA FIAR X5 ERIAN SATP,

A SATP il /& 5 2 (BRI SRR R . SATP AT DATA TAS IS A RS S A0 shil 42 s
SIRFERIRIE. PIL, NMP B S rTDURE I NP RERES, T TR s i o

HWH, NMP HEEME S SATP HTRREAFE RS, FHB It SATP SIZ/F R s B A oCE . SATP
SEPRIRATE S5 F T

IR RS TR
ARSI RIS
n AT RS DI TSR RO AR E AR AN, T Bh-Ehise s, e DABE a2
ESXi G4 A 2 Mm ] SATP ik,
VMW _SATP_LOCAL
T R AT SATP,

M vSphere 6.5 Update 2 iR T 44, VMW _SATP_LOCAL JAMIESS (4K AN RIS
AN P2 IE R, oY vSphere BAH AL SATP sx—1d 42, B A IHARHIE &2
VMW _SATP_LOCAL % VMW_PSP_MRU I VMW _PSP_FIXED &z 8361, (B
VMW _PSP_RR.

VMW _SATP_DEFAULT_AA
T 8- L BhEES @ 1] SATP,
VMW _SATP_DEFAULT_AP
T B - g Eh A ] SATP,
VMW_SATP_ALUA
W ALUA SRR SATP,
ARITFAER, 20 (VMware Jfeatkfarg ) f1 (ESXCLI 2545/ ) XY,
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FEREWH SATP
il esxcli A CUIIEE 24T VMware NMP SATP, et SATP 5 A,
BIREH
2% ESXCLL, 152 M (ESXCLI AJ1) o T THEHERR, 17E ESXi Shell H1ia1T esxcli ids
H B
o A VMware SATP, iHizTPL Frd:
esxcli storage nmp satp list
2R

KA SATP, iZzfirH 2 B ngk ] SATP LFFAEERES s R 9 2015 B 128 A B it
SATP [FfT{a] LUN FUERIA PSP, “HEiR” FIHIY Placeholder (plugin not loaded) FoRAINE
SATP,

. BREHE SATP

# esxcli storage nmp satp list

Name Default PSP Description

VMW_SATP_ MSA VMW_PSP_MRU Placeholder (plugin not loaded)
VMW_SATP_ ALUA VMW_PSP_MRU Placeholder (plugin not loaded)
VMW_SATP DEFAULT AP VMW_PSP_MRU Placeholder (plugin not loaded)
VMW_SATP_SVC VMW_PSP_FIXED Placeholder (plugin not loaded)
VMW_SATP_EQL VMW_PSP_FIXED Placeholder (plugin not loaded)
VMW_SATP_INV VMW_PSP_FIXED Placeholder (plugin not loaded)
VMW_SATP_ EVA VMW_PSP_FIXED Placeholder (plugin not loaded)
VMW_SATP_ALUA CX VMW_PSP_RR Placeholder (plugin not loaded)
VMW_SATP_ SYMM VMW_PSP_RR Placeholder (plugin not loaded)
VMW_SATP CX VMW_PSP_MRU Placeholder (plugin not loaded)
VMW_SATP_LSI VMW_PSP_MRU Placeholder (plugin not loaded)
VMW_SATP_DEFAULT AA VMW PSP _FIXED Supports non-specific active/active arrays
VMW_SATP_ LOCAL VMW_PSP_FIXED Supports direct attached devices

ARIATSITEANEE, H20 ( CESXCLIESFIRG)) ) Al { (ESXCLI 225461 ) ) SRS,

VMware B EEfREMBEERRFATE
VMware $ At HERERR I (HPP) 4t ESXi L EHOTF s R IR,

HPP Ffe & ss (il NVMe) [ NMP, HPP 27 NVMe-oF HbRIER AL, £F ESXi H1, Bt
1 NVMe-oF AbrIFEHAE R SCSI FAREEMEes H o HPP A S R 428/ 3 8hifazt ALUA Hbr.

M vSphere 7.0 Update 2 JFif, HPP ¥ A NVMe Fi1 SCSI &S Bk IAFLE, (HA] DL 40
NMP,
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HPP X%#f vSphere 7.0 Update 2 R EFERA
FEfiE e AHh NVMe F1 SCSI
et NVMe (PR32 2))/E AL ALUA Bk
Z iz B
B2tk B
SCSI-3 K AT e
PR 4Kn &

BREFEAR

N T RFZ AR, HPP LR 1/O i RIEEM I IR A 6 TR A2 6 50T & (PSS).

FIPAE ] vSphere Client 5 esxcli @4 HSERIARS R B L) .

1AE vSphere Client I EEAEAUHIIIG B, 155 W SRR . B0 esxcli frd-dHTHd

=, 550 ESXi esxcli HPP #74-,
ESXi SZHFIL T AR AL o

EE

FERLIT SN, D9 1/O RO IFRE kit At WSROI ek 2, AR A 51 S ALY
SN TAFER R WRE BRI H], UK ] I A TR AR RTINS EALRRIR
170 2] 2 P2 SCHY B eg 12

¥t FIXED [ F R AR e BAT LRI, 5 e BT ek 12
LB-RR (418 - THER)

Xie HPP FE RS s BRI 5. AT B ARSI E ORI 8 1/O i, 1205 S8R B PR RS
TEIEPRR AR

L E LB-RR FEREEAE], R A T Rk

n  |OPS f/Risf2 2 IMEIR & B AR LIS 1/0 T

n  FEHREE RS U A T T
LB-1OPS (fi%:%f - IOPS)

e TR F AR SR 1/0 CERIMESN 1000 &, RGeEdft A DARSEm 1/0 Bla i t:
R

FCEIALEIN . 154EE I0PS 24, DB RER R ARSI DI 1/0 1THE.

LB-BYTES (f1#¥ff - =3)

1R AT FA R e BRI T (BRAMEN 10 MB) &, ARGkt LA i b ksl v AR i
RS EEH

T AL, M SR R E RS B AR DI A A 25 T
a3t - JER (LB-Latency)
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N T SIS ORISR, PR DL T AR s S PR R AR
n  ERPHER RIS ER R A AL EREI R RIFEA R AR R (LR
. BANEREIREE /0 28t TR AR AT FE AN A H 2D RAF 1/0.
HPP sEMi%
TAE AR AS PRI, SRR X e L
n iS5 HPP 1) vSphere A,
n B HPP T A NVMe FlIl SCSI %45 LA K NVMe-oF #%5 .

n  QIE ] NVMe over Fibre Channel %55, B8 YA B A s . 2 Wl 3 55 %
ESXi 5)t4T1iE SAN AT,

»  QEREEH NVMe-oF, 1207 A &k AR Uy In] ] — A #4231 o

m i) NVMe-oF ar&42s Ay, 1iaPeRm shiss e bas 0. FERIIREhEs R 1l, ot 42
I\]ﬂo

n FUEEERWLILAE ] VMware HEERRIEEIEY . 152 W (vSphere FEUNUEEE ) TR,
K E R IR

QR /O TARMEIRAR—E S R S RN URIE, 155 8K 1/O 2B 2 R . Kt
B0 R AL AR B R AR R 2

0, 1/0 Fi-E R A2 T S E R e R UG R 25 EALEE 17O 19 CPU PYAZAB AT A2 BIPRH) o
HIALZHF NGUID 1D K20 NVMe ISR f s S, 155 W HEAA NGUID & brii R NVMe
Ko
EREHREGMEEEREAR
I ERERELE (HPP) 2 DA NVMe i1 SCSI %5V M NVMe-oF HFRKIERINEAM:. a2, alPL¥

HE L NMP, {F vSphere RiAS 7.0 Update 1 & HEALHA, NMP {540 NVMe FlI SCSI %&£ 12k
ISR, R DUB L HPP,

il esxcli storage core claimrule add fr37E ESXi ML EEH HPP 5 NMP,

F2{T esxcli storage core claimrule add, AP ESXi Shell 8 vSphere CLI, Xl %
BE, W20  (ESXCLIAIT) ) #1 { (ESXCLI %455 ) ) «

R R R T AR HPP DA AR B R e BE T 52 (PSS),
F PXE 51519 ESXi M A H A HPP,

ARG

& VMware NVMe 1i6EERE . AICHE4HE R, B2 W8 8 & 55T VMware NVMe 171
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g
1  Wfis{T esxcli storage core claimrule add a6l HPP KM,

SEFLA NS — B IR .

Tk 7%

HT NVMe ?ﬁ%’]%%ﬂ% esxcli storage core claimrule add - -type vendor --nvme-
controller-model

Bign,
esxcli storage core claimrule add --rule 429 --type vendor --
nvme-controller-model "ABCD*" --plugin HPP

HT PCI #EMF 1D FFELRR ID esxcli storage core claimrule add --type vendor - -pci-
vendor-id - -pci-sub-vendor-id
B,

esxcli storage core claimrule add --rule 429 --type vendor --

pci-vendor-id 8086 --pci-sub-vendor-id 8086 --plugin HPP.

2 il PSS,
RN L2 —

iRz it
RIER ID % & PSS esxcli storage hpp device set
Bign,

esxcli storage hpp device set --device=device --pss=FIXED --

path=preferred path

B RN /58 E PSS 4 --config-string 1Ml 5 esxcli storage core claimrule add /7%
— i,
{4,

esxcli storage core claimrule add -r 914 -t vendor -V vendor
-M model -P HPP --config-string "pss=LB-Latency,latency-eval-
time=40000"

3 HHTS IS ENIARTEERL

B R RBIE
FENAFREBRC B HPP I, B B2 S A IR BUR R B, (i 1/0 FILAGR 1/0 AR .

BAINBOUR, ESXi i 1/0 WEFE AL 1/0, HiE, BHIAEFREF T RES GRS, X AEF
A s A 805 1 o

] DARC B B R BUR BE S B AU, 758D 1/0 S R B bS], ) 1/0 2@k
HPP 42 M PSA &1 B & IX B R

FIFR AT ELIE RS, LRI 1/O JER ABUR TR E BRI . QNS 1/O MER I iR H{E,
ARG RS, NG B 170 WERRF . 2434 1/0 MR R N T AR R AN 2%
SRR .
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PG — 241 HPP RSB & i FAER e . (IR R RIS x| sl 5 ai#% PCle ffiRLRY 1D 1
FBERIRE 1D A, R IEIR A

g
1 BB TP NS, R E R I ER BUR (-

esxcli storage core device latencythreshold set -t value in milliseconds

S Mo —.

bl il

SNV VEES) FATHE GO R AN ST B i BB IR U R 24
esxc11 storage core device latencythreshold set -v 'vendorl' -m
'modell' -t 10

NVMe Fiilai i NHEATEETSASHTA NVMe 35 1% B AR BUS R .
esxcli storage core device latencythreshold set -c
'controller modell' -t 10

PCle R/ LRy 1D oy PCle Il 1D Jy Ox8086 Al PCle [t 1D 2y Ox8086 [1 ik #r i 1 L AU
=
esxcli storage core device latencythreshold set -p '8086' -s
'8086' -t 10

2 WHAHEREIE R

esxcli storage core device latencythreshold list

Device Latency Sensitive Threshold
naa.55cd2e404cl728aa 0 milliseconds
naa.500056b34036cdfd 0 milliseconds
naa.55cd2e404cl72bd6 50 milliseconds

3 AESIERBUREERIRSS, KA LLFSE VMKkernel H ik

B Latency Sensitive Gatekeeper turned on for device ##F. Threshold of XX msec is

larger than max completion time of YYY msec

B Latency Sensitive Gatekeeper turned off for device &#. Threshold of XX msec is

exceeded by command completed in YYY msec

ESXi esxcli HPP #5%
RV H] ESXi Shell 2k vSphere CLI Ay A B A 2 = PE B I o

K esxcli arMiOUEE, S0 (ESXCLIAIT) » AXZa S MEAEMELR, 1520 (ESXCL &
FHEFE ) o
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[ ik #

esxcli storage hpp path  AlH Y0 im AR IR 2. -d|--device=device WA EREHIE B
o -l --path=path HitHIR BB 2.
esxcli storage hpp B EH M SRR AN e ~d|--device=device SARKFER

device list
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w4

esxcli storage hpp

device set

VMware, Inc.

R
hy HPP £ lic e v o

il

-B| --bytes=long {2 LA T AL, Mt
5, Boazist.

—-cfg-file i A MRS SR AELTHT
R E M —A PSS A, MIER TIELEAT
MBI, 2T AR
-d|--device=device 3AF [T HPP
o MNIERRENER UID, 2455,
-1|--iops=long B FUERK IOPS £, it
5, KUz,
-T|--latency-eval-time=long %§%UQ§Z@EL$§
FERIN TRITRIGS (AR N B PPk AT

-1 | --mark-device-local=Bool ¥ HPP ¥4
SETRAE A A A
-M|--mark-device-ssd=bool fHE HPP &I
BNy SSD.

-p|--path=str FEE R T ERMEIHKE.
-P|--pss=pss_name BRI ATy
o QURAAEENM, ARGk, B
TR R MU, B M VMware SiEGE
TSRSy 50 VETLAA:

B FIXED

ffif] -p | --path=str FHEBIRE LR E,
B LB-Bytes
il -B| --bytes=Ilong THEIIRER N
B LB-IOPS
ﬁEFﬂ —I\——iops:long‘TiﬁIm*EiEﬁﬁ)\o
B LB-Latency
TR
-T|--latency-eval-time=1long

-S|--sampling-ios-per-path=long
®  LB-RR 2RI

TR
-B|--bytes=Iong

-I|--iops=long
-S| --sampling-ios-per-path=long 5N T
WRERARIER MR AR R [ R H 2D RFf
1/0.
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w4 i 22
-U| --use-ano=bool BAE TR & H
I/0 I—AIE SR P S AR, 1%
HETE N true. SN, TPEIZETTE N

falseo
esxcli storage hpp S E P bric sBGEARIE N SSD s -d|--device=device ¥ B E
device usermarkedssd %
list
s =
BEEMEERE

JE5h ESXi TALE U i i E R RS, LS LI e T DA RO S R A Rk . BT F—4A
PRI, EHEHE NMP, HPP it MPP HfRHA 2 B AR B DA A R 1 2 IR 2 o

PR ORI I SV PR A I R 2 SR BRMBOL T, AL BRI PP T — IR IR 12
P, TR A IR 2 BC g AR AR o

T NMP B2, T8 AL IR . XSRS SATP M1 PSP R il as g M fif ik
Foo FERE R S A7 AB RS AT SRS RORR 12 e B

1 vSphere Client #5553 FLAA R E A7 5 e A7 S SRS AR AR De BESRS o 3E PT LA A A7 A%
I A IR ARIIRAS . WRTEEE,  PTLA & o S SRR A PO A2 0 PR SRS

TIPS B Bk SATP, i¥{iiJ1] vSphere CLI (SR IINLI.

FTLAE SR U R B S B 353 (5 .
ERFHRERET

BB LN FARE ARSI SR, DB RO o] B R RORES o

B

—

{F vSphere Client /1, S5 ESXi 341,

FRCE TR

TEFERE T, PR

R H ISR

PR, N EEIIRSIED, BIa1 NMP & HPP,

1 “ZREEHENE N, B DSBS IR AN IR ERIE” R ArAES RAN (A R
D .

a b W N
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6 AEERRAIIR, WEE ARSI T SRR R R AR . Hrp e oRDL MR
5

/B

53h (1/0) TARER Rk MR SR 2 R

& AETARTE SPRASINE AR . AURIE SIARIG MBATTT AAS e TARRESI I Hf (i
1/0,

[BE-Sjil T DA RS 2

B AT TACEE 170 H R P B R s A R D e S BUEIRES

SR AEAEGE FHBEE R fR s, h ] DLE BB — SR it ki i Bk ey “Hak” s — 1 E S
QF

ERHIEFHEE

RO R R SRR VMFS BUREH A RS IR 2

il

1 {F vSphere Client /1, Sz 5E 70
FEEE TR,
R IERMSIRE.

PP IR E S RSB B

TEZBRETRNE T, EEPARRIOBL, Fla NMP, 8t DL 23 B s wes B AR B A A
K il H

Bign, BrTRESERIL PNE

a b W N

jiEeESvge S [EpuR 2E
TEAEMER RS VMW _SATP_LOCAL

IR=R=RCIEE NMP

6 ff “EK{E” F, EERSEEMENHAEIIRE . Hia Bl FEREIREE .

%3h (1/0) B (BT P ik pA I E 24 B e

#H A TARTEAPRASIOEAE . AURIE BRI MBI LA TARIRAHF I i et
1/0.

EAEH IR ISR

NGl AFTHEITALEE 1/O [k WEE 2R b sl R HIRE P e e 1) e 2 B IRAS

ARG TIEE B R SRS, r] DA BIVE— R i Tt iR FT R k" S — NS
QF
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BRI SRR R

W, TS ESX FAUN T REAA s AR Z AR o ARSI RTINS, AT A 4R 2%
BRI AR U f e PR . A T DA FRZON WA ST SCSI B 0 2 442

B

—

{F vSphere Client H1, S5 ESXi 4L
PR E IR

FEFEfE Bl R iR L

WP USRI, SRS R B

fE “ZHARRIET N, NIRRT PRI SRR

a b W N

<

[@, ! ACTIONS
[D] @ @ Summary Monitor Configure Permissions VMs Datastores Networks Updates
v Storage v Storage Devices

|
Storage Adapters
v B REFRESH DETACH  RENAME ERASE PARTITIONS
Storage Devices
v [ O
o Host Cache Configuration Name T LN T Type T capacity Y | Datastore M
= — P IE
® eee ERE e (J | Local VMware Disk (mpx.vmhba0:CO:TO:LO) o} disk 32.00 GB B local-0 (3)
_ 1/O Filters . .
@ v | SCST_BIO iSCSI Disk (eui.38616630356561.. 300.00 GB B sharedvm..
N @ Namespaces Networking v
> (@ ! Virtual switches 1 0 EXPORTw 2items

VMkernel adapters

Physical adapters Properties Paths Partition Details
TCP/IP configuration T
Owner NMP
Virtual Machines v
Sector Format 512n
VM Startup/Shutdown
Agent VM Settings v Multipathing Policies ACTIOMS v
J
Default VM Compatibility Path Selection Policy Edit Multipathing...  ferred Path (vmhba65:C0:TO:LO)
Swap File Location Storage Array Type vviv_sarr_ucraol T_AA
Policy

System v

~ Recent Tasks Alarms

6 PRSI ACE HARE . X eI R AR S, FLARIR A P B A A s A g 22
m K SCSI MR RMR IR, 1B WG BRI R
K NVMe BN AENLHEIINE R, 1520 VMware mPERE{F AR BT 5
7 EOMFREIFRHOSAE, T ERERARE
ERIERTEIA BN S
£ ESXi FALE, BRINEOL T, 2 RPN AR BRI BT e R AL o 2L 275 15 1/O iy SERIER A HE

IR, VAR 1/O B8 12. REHDERALHIN , FEERSRS A] DABhAS Ue Bt (R 12, FF Il B 1 7 451y
57&%0

FIDABH] esxcli o BHBGERALFIFERIASEL, B 5= iz .

R BRIy BN o 152 W U FR ORI
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Bz
1 LT ar Sl E RN

esxcli storage nmp psp roundrobin deviceconfig set --type=latency --device=device ID

Zdr SRV 28

B ik

-S|--num-sampling-cycles=sampling 4 --type ¥} latency I, HEEEEHIE T8 MR IR 1/0

value . WSEIERIME N 16,

-Tl--latency-eval-time=time in ms Y ——type WH N latency I, WSEIRHEAER I EHIR RIMEN 3 5
i,

2 URHERTEI M HBHOE R IR .

esxcli storage nmp psp roundrobin deviceconfig get --device=device ID

Bk

esxcli storage nmp device list --device=device ID

AR os Bl o 1 R A e

Path Selection Policy: VMW _PSP_RR
Path Selection Policy Device Config:
{policy=latency, latencyEvalTime=180000, samplingCycles=16,curSamplingCycle=16,useANO=0;
CurrentPath=vmhbal:C0:T0:L0: NumIOsPending=0,latency=0}

BESER
FUEHIERMLH], 57 FAR “ESRARGOEE” HoB Misc .EnablePSPLatencyPolicy ZHHHCH O,

EREFMERE

F T el AR R, 7T DA B A

(AR S N T VU AR = O O S ) DA W s v [ ST 2 1 VA € 2 2 I € 20 s N T L Wi 2 e
Virtual Volumes ¥ S0 5] .

BB

1 {f vSphere Client i1, Si%] ESXi £l

2 plEEED R,

3 EFRET, WG THHZ

»  PREmERE
. TR
w PR AT
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4  FELE R, R T R | EACAS . AR s B G AL SRR BRI R
5 ERREEANERG, REREEE.
R IIRASR oY "B .

15 FA 7= BE AL
T I S e WA 2 B BT R A A TR A o A T ST AR s PR BRI 2 1S
ESHIESIUN
FAAMIAE AU /ete/vmware/esx. conf XHEHFIH
IXECRIN 53 R DA R TLK:
R IR
ISR 2T NMP . HPP 555 =5 MPP HIfIIAN 2% (R B R & s B I
SATP FEHIHIN]
AR R, XL IR E SATP b, i &R Bt THER R 2 AR B

BRUABE ] esxcli ar QUNINEESAZ UM SATP AT . it o0 F, A= P OInaes =
73 MPP, B ARG LUNG iR R E R s BRI E AL, AT RE T2 S s IR

A TR PSA RIS R s £, 1S M (ESXCLIATT)

B IAHEBET TN SATP F1 PSP {41155, 52 LA PSR “f#%/SAN” —75: vSphere
Compatibility Guide,

SRETEEM

PR 2 A IR RN BRI, 7575 fe— SR O S

DU VR B I m 5 B A T 2 i 42

IR AN AT SATP o fdghik s, M) iSCSI Bk FC &2 IIERIN SATP Kt
VMW _SATP_DEFAULT_AA. 2tk PSP ;& VMW _PSP_FIXED,

U RGIZ SATP MDA IR E 4510 SATP IV, it Z I ahfe i) . ansf A vehim,
RPN /S BN, e R AR . SRR IIPCACIT, NMP BB 2 ERIA SATP,

n GUREVE VMW_SATP_ALUA Jtes Bbr e A figide s, iz Aaeil ALUA, NNZ& s 8
FEATUCRC IR BN o 2B FHERIA SATP AR & Ly 2 Mt TR IH

m [ VMW_SATP_ALUA FHFTA LS TIERL PSP & VMW_PSP_MRU, VMW _PSP_MRU 1k
PEl VMW _SATP_ALUA RS =8/ RO AL, iR B L ah/AB b RO 42, W sh/ 4810
AL . 1EA AT ] (MRU) 2, B— B 2. Flan, il VMW _PSP_MRU 4§
WEEEE /R R, BB2., Y Esh/IRI 24 A m] i, VMW _PSP_MRU 23 i %
IR B/ RO

n  UEBRAGE AU FIEE Y ALUA FEFI RS VMW _PSP_MRU, {H3EEE ALUA {744R4 51 {5756 1)
VMW _PSP_FIXED, BEEFEFEIENE S EEH 1] VMW _PSP_FIXED, £ ( VMware %
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VEFEF ) BB BRI . A VMW _PSP_FIXED 1T ALUA 51, T IERRRae 5 vl

7, N ESXi EHUR G B R AR, R FRE BN R (2. AR AR BRIER AT

s FAUR A T R 2. (HAUREITIEE s, MITCIEHOU IR, #5200 B ki

p
o

BRATHOL N, PSA FEITHIN 101 bt Dell BEAI D et o FRAFEEIUHDTRGX L%

ERIEALI o

5 H E R & &R =R AN
1 esxe1i ArA TSI B IA.

PTG S NMP . HPP 3855 =07 MPP B HIZS e (B 2 . B DRI T PA N SRR —
pR{R:

PHRLRS /S A R

£, W1 SATA. IDE. Jt4Rmin

L 4

N R

LS . HRRER LUN (7

BERIRENFE T (W Mega-RAID)

5 MEAZE

W27 esxcli storage core claimrule list --claimrule-class=MP i3k H 21

R,

WRAEN claimrule-class %6500, WS MP AIZE,

Rule Class Rule

MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP

R BIRR L A

10
10
50
51
52
53
54
101
101
200
200
201
201
202
202
65535

Class
runtime
file
runtime
runtime
runtime
runtime
runtime
runtime
file
runtime
file
runtime
file
runtime
file

runtime

Type
vendor
vendor
transport
transport
transport
transport
transport
vendor
vendor
vendor
vendor
location
location
driver
driver

vendor

Plugin
HPP

HPP

NMP

NMP

NMP

NMP

NMP
MASK_PATH
MASK_PATH
MPP 1
MPP 1
MPP 2
MPP 2
MPP 3
MPP 3

NMP

esxcli storage core claimrule list 54 8~ 51% H

Matches

vendor=NVMe model=*

vendor=NVMe model=*

transport=usb

transport=sata

transport=ide

transport=block

transport=unknown

vendor=DELL model=Universal Xport
vendor=DELL model=Universal Xport
vendor=NewVend model=*

vendor=NewVend model=*

adapter=vmhbad4l channel=* target=* lun=*
adapter=vmhbad4l channel=* target=* lun=*
driver=megaraid

driver=megaraid

vendor=* model=*

NMP Rl 5 H] USB. SATA. IDE bk SCSI LI {E# A ATE R 12

VMware, Inc.
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w  CRIIHPP, MPP_1, MPP_2 I MPP_3 JiI, DUERI AT ARk es. B, HPP AN
B NVMe (BT & o JCISBrpE pans, BT N i nvme SRR AR s E AT
MPP _1 e I S5 NewVend fHERESIATE T A B2

n AJPUT ] MASK _PATH BBz AT A e . BRINEOL T, PSA AT 101 2 bkt
ol DELL HM S5/l Universal Xport [ Dell FEFIINES .

» i “Rule Class” AIHTFHTIMINZE . ST UE MP (ZER{RIHifF) | Filter 5t VAAL

m  “Class” H st E SIIFIANCE InATAi) . “Class” i £ile ZEETHINIC E X .
runtime ZHFTFMMCHINEE R G O 1S L PE SR, BAAE RS B A AR
WA, —ITRHEA file ZHIBM, H—1T2HA runtime RPN, JLANBRIARGE X
WIRIAA—1T, H “Class” 25 runtime, EICIEBHEXEEHN

n BRI 65535 5T 2SRRI FiCas NMP . 120 IR IR o

A 1IN % B 42 A5 BA A U

i esxcli ¥ 2k R PSA FWIHINIZSINEI R G FI—A IR O 1 Eam s IR, ideE X
MU, SRR AR R G

TR PSA PRI A5
w DS =05 MPP I HAAAUE SO B Il 22
n BRIUR AN HPP,

B AR SRR A RS AR ] — 5 IO O N O o 22t elidax L TR 2R K,

vmkernel.log F< R

;

TR

LB ESXCLI. 152 (ESXCLI AN[1) o S T, 1i7E ESXi Shell z{T esxcli a54.

fuus|

EZ S
1 ZESCHEYIRN, st R a2
esxcli storage core claimrule add

2 R HIVA T 1850

BT iz

-A|--adapter=<adapter> FUE RS fR o 102 --type N location I A3,
-u|--autoassign AR AR AR IS R o UG 5 a0l o
-C|--channel=<channel> LR R . Y --type 4 location A AL,
-c|--claimrule-class=<cl> IR B PR RS . AmTDAAEE vp (BRIMED | Filter B vanl,

TENFTIRE DR R I, SR IS ). —NHIT VAAL s, i—
AT VAAUGEE . ATDCTFABEN], 152 WA IR s A AU

-d|--device=<device_uid> #55 UID, XY --type N device I A 413,
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pinll
-D|--driver=<driver>
-f|--force

--force-reserved

--if-unset=<str>
-i|--ign=<iscsi_name>

-L|--lun=<lun_id>

-M| --model=<model>

-P|--plugin=<plugin>

-r|--rule=<rule_ID>

-T|--target=<target>

-R|--transport=<transport>

-t | --type=<type>

-V | --vendor=<vendor>

VMware, Inc.

Eiyuy
LIS E HBA X EIFET . {24 —-type N driver AT,
S P W BUUAE AR5 LT 2028 S A A 2 BRI

**ﬁiﬂ)ﬁ FERLU 1D JERIR AR AP
BEFEWIANERS 1D /N T 100 POl . o] DLAE T B AT PREAH B8 T /3 Bl
;J;H’J?ﬂflﬁ Bl NVMe B TR LT HPP.

AR EE R P RAKE R 1, IFB TS
FIFRI iISCSI BGESAMR, Y --type ) target AL,

#2010 LUN, (XY ——type H location INAHZL,
LUN 1D A~ 5 T 24k #6351 /Disk/MaxLUN FOfEL.,

B RS, XY —~type N vendor I AR,

ARE R SCSI AT AR S FREEBNE. A ERE BT victg-
scsidevs <conn_options> -1 uﬁﬁ%uu?ﬁ‘éﬁ{ﬁ

SRR PSA ik, b nvp, Mask paTH BE Hpp. S5 = A A DARAE L PSA
itk B

LSRN 1D, HU 1D 48R WM ARG 7 o 7 SRR I 2 HE A
101 FHAAMEC I 24 T PEA

AT PLIBAT esxcli storage core claimrule list DABfEMREERN 1D v
e

LIS H bR Y --type M location R A 3L,

TSI ARG . Y --type A transport N AR, L A
B block— HfFfik

m fo— JtfiH

B iscsivendor— iSCSI
B iscsi— YA
m  ide— IDE fii§

B sas— SAS f#i#

B sata— SATA 7%

® usb— USB f7i%

B parallel— FHAT

B fcoe— FCoOE

B unknown

ATARIEROTERC A, VLN VAR 2.
B vendor

B location

B driver

B transport

B device

B target

SRR AN R . /N2 ——type 4 vendor A 4T3,
HUEIE SCSI AT AT I RIOBEN B AP R IOfE. AEERE FElT victg-
scsidevs <conn options> -1 DLAS B AL 7 A R o
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pinll 3%

--wwnn=<wwnn> ELNNESEGEISE ey

- —wwpn=<wwpn> EbRr 4R 4055

-a|--xcopy-use-array-values HTIREA RS TR AT EE R IR RS XCOPY 5% iX{UE T VAAI F
AP

-s|--xcopy-use-multi-segs AR XCOPY kI, il HZA B AN 4H8E ~-xcopy-use-array-values i
KA

-m| --xcopy-max-transfer-size S AT T B 1 A 5 O e /NI PR e K A /N (MB) ., IS R -

xcopy-use-array-values N AHR

-k|--xcopy-max-transfer-size- (il AETRESIFTHRE IUEHI R/ XCOPY iy & i RALHI R/ (KiB). (M4 4RE
kib --xcopy-use-array-values ] VEEES®

2 BRI AE R g, BT A
esxcli storage core claimrule load

a4 2% esx. conf o E K- AT AT G 2 8 2 S N INZ 2 VMKkernel H1, 1Zar &% 1%k
i

~

3 BTSRRI, ST a4

esxcli storage core claimrule run

% R HIVA T 1850

ZET Ei3)
-A|--adapter=<adapter> R —-type N location, FfEHE Fiaf TR NIRRT HBA ZFR, A
P G i s s e Fas T IR, 2N e,

-C|--channel=<channel> WS ——type N location, Fonfril FIsfTAIHMINIAM AR SCSI M5 .
B AANIIE S AR s T RN, S 2 e I

-c|--claimrule-class=<cl> IR A I A IR 25

-d|--device=<device_uid> #£s UID,

-L|--lun=<lun_id> Qi —-type N 1ocation, FonfEH: sl T WIRINIEE 2 SCSI LUN B, 287F
AT LUN (R4 FIst TR R0, 15 2 b e i,

-pl--path=<path_uid> Gt --type N path, MIEREIH RME—BEARPRINTE (UID) skre L Btk
MES R IIET TIN 7R

-T|--target=<target> QIR --type M location, FonfEH Fist T HMININESART) SCSI HbRgs 1.

THEEATAT F AR5 RS 2 FasA TR, 22t eI
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ZET Ei3)

-t|--type=<location|path|all>  SEPTHUAIHZAL, BINEL T, B a11, XEWETEAR TR 2k SCSI
HohEFOIE L iz T IR . HRUEN Location, path fllall.

-w|--wait (SR T ——type a1l WA AT DU FHIH2ET0
AR EREI D, MR SRR AR N RS, st TR IR E Tl_ﬁrhf
WK, HAEEHGFINE R Z 0 A% FFTE R EBHIE, 29040 2R
PR RIE, 1z e RS s s Il
QAR PRI Bk E I AR TR Ik B bR A, e I T RO B T AR

. EX AR

FEVA NosBilry, RS IO D=2 500 AR RIS NMP $ith = AL S 7775 ) NewMod DA K
TN B RPN NewVend FIFTA {2

# esxcli storage core claimrule add -r 500 -t vendor -V NewVend -M NewMod -P
NMP

# esxcli storage core claimrule load

21T esxcli storage core claimrule list %2 )5, R UAEZHIOA BN S omrEd) b

PA N R W45 09 500 RO BTN C NS 24, FHAETim ik,

Rule Class Rule Class Type Plugin Matches
MP 500 runtime vendor NMP vendor=NewVend model=NewMod
MP 500 file vendor NMP vendor=NewVend model=NewMod

it Bk 25 B 432 S RA AL U
(1] esxcli A4 4§ 2 e PSA FITHUNM RGe LRy — AL WU RS

BIHR

2% ESXCLI, 152 M (ESXCLI ATT) TR, 57E ESXi Shell 4T esxcli fyd.
S8

1 MR GE g P AR

VMware, Inc.

esxcli storage core claimrule remove

HEOBIMEST, PSA RN 101 25kl Dell FEAIINIE R o BRAEA B FHliox e g, A
SR H )
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% R HIVA T 1850

pinl} 5%
-c|--claimrule-class=<str> SO IHINZE (MP. JHERSFT VAAD
-P|--plugin=<str> FOR .

-r|--rule=<long> FoRH 1D,

WP BRSO S rp g WA o
2 WEGHEBAEIIHI
esxcli storage core claimrule load
HPBERE N “iaf Ty e AER= I
FF g i 12
ATUARELE LD TR R LUN, - slkBH LA R IR A LUN BN AR . (] esxcld w1l il
B BRI, ORI, MR MASK _PATH ffiffBlsatr e iz,
ARG

2% ESXCLL, 155 W (ESXCLI ATT) o H TR, 154 ESXi Shell H1iafT esxcli il

B
1 BE PP M0 220,
esxcli storage core claimrule list

T T B 2 s WU R0 1D 7E 101 - 200 JEEIN . @bt ar A o) 101 #1102 £ 447
1E, A PLRE 103 SkEs i),

2 iy MASK_PATH Jif-GIEEET = IR, KEZdif o i i M s i
esxcli storage core claimrule add -P MASK PATH
3 K MASK_PATH TR IE ] R 4 o
esxcli storage core claimrule load
4 BUBETIERARIN T MASK_PATH FEHTHLIN,
esxcli storage core claimrule list
5 WRAFEC BRI AR IR, PR ESES o
esxcli storage core claiming unclaim
6 iafriEEE IR,

esxcli storage core claimrule run

VMware, Inc. 217



{vSphere {7i# )

&R

TER MASK_PATH It s it 2 G, BRSNS, HAEH VI T4E . Hik, Borbt
WA A5 B 2 Pl BE RS A IR A R A

. Bk LUN
CEMRBIR, Bk R AR T1 A T2 il G &R RS vmhba2 1 vmhba3 3517 LUN 20,

1 #esxcli storage core claimrule list

2 #esxcli storage core claimrule add -P MASK PATH -r 109 -t location -A vmhba2 -C 0 -T 1 -L
20
#esxcli storage core claimrule add -P MASK PATH -r 110 -t location -A vmhba3 -C 0 -T 1 -L
20
#esxcli storage core claimrule add -P MASK PATH -r 111 -t location -A vmhba2 -C 0 -T 2 -L
20
#esxcli storage core claimrule add -P MASK PATH -r 112 -t location -A vmhba3 -C 0 -T 2 -L
20

3 #esxcli storage core claimrule load
4 #esxcli storage core claimrule list

5 #esxcli storage core claiming unclaim -t location -A vmhba?2
#esxcli storage core claiming unclaim -t location -A vmhba3

6 #esxcli storage core claimrule run
BUHE B8 12 B
LU IR B A S N, SO R S B AR T B

H AR (Bl 1D s BN I THOHEIIEREN, ASBUHR Y] MASK _PATH {1 1]
[, MASK_PATH flif Al = B R T i el St o

R Y
2% ESXCLL, 152 W (ESXCLI AT1) o H TS, 154 ESXi Shell 11217 esxcli il
S8

1 B MASK _PATH FEEBHEN

esxcli storage core claimrule remove -r rule#

2 bR A IERINER Tt R,

esxcli storage core claimrule list
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3 CRERCE SIS R AR EEE N3] VMKkernel

esxcli storage core claimrule load

4 W EMRRBE BRI AR S 12, 1517 esxcli storage core claiming unclaim fiy
%
Bilan:

esxcli storage core claiming unclaim -t location -A vmhbaO -C 0 -T 0 -L
149

5 A TERERAIIRI

esxcli storage core claimrule run
&R
TR LA LB AT 5 0] 2 BB B A A 5 o

EX NMP SATP £

NMP SATP RN E A7 £ FHMIREE SATP SRAEEE, lHIGOUY, BRI LA AU A & TRt A R
SATP, WIHRERNEE AL, 5T esxcli ard MU T L SATP,

M R E AR A =y SATP IV, TIREFREEGI 4% SATP Hil),

AR &Y

2% ESXCLL, 152 W (ESXCLI AIT) o B THEHEER, 157E ESXi Shell 11517 esxcli s
S8

1 SN INERE SATP [UFIARIN], 151217 esxcli storage nmp satp rule add %, %2 K/
LA 2eT

prisi R

-b|--boot RS AE S [ S ER DI R SR AFIN . TBE I esx . conf BUAINE] FATNR 5L
o

-c|--claim-option=string TSI0 SATP i UM 4 2 e W T

-e|--description=string 7RI SATP FEH I 34 A B IR A

-d|--device=string VSN SATP IR S B 88 o BEES RN 5 (PN iy / 20 5 U R X R R
o

-D|--driver=string PRI SATP FEIIAUN B IR ED R A7 o SXEDRE AU SR p /2 SR 7.
J¥o

-f|--force S B R AE AT B0 N 2008 A 3 A A Lo e

-h|--help SoRTEITEE.

-M|--model=string N SATP FEIHAUMIN B S 7 A o BERERa /20 5 AN 5 9 A2 R o

-o|--option=string VRIN SATP FEH IR 33 P R 7 1 R
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pinll 3%

-P|--psp=string U SATP FHIAMIERIA PSP,

-0|--psp-option=string WE SATP AITHINIT PSP 1T,

-s|--satp=string R IFHHI SATP,

-R|--transport=string RN SATP R IR v PR WS i 2R 7 75 o

-t|--type=string VRN SATP 7 IH A4 v R I 20

-V|--vendor=string PRI SATP PRI 2 B BER i 7 R A o AN R /2805 U0 59X Zh R 7 A e

T YIE SATP MMIAE TR E #4511 SATP I, NMP S5 2K ). anA ALl
T, NSRBI/ SN, e R A . AR USIRBAA VR, NMP R B £ UERIA
SATP,

2 SIS

5. X NMP SATP #i0]

PL Rl 4555 il VMW _SATP _INV DU BB 27 £l NewVend RIS 7 7 H
NewMod [Hf7AiE451 .

# esxcli storage nmp satp rule add -V NewVend -M NewMod -s VMW _SATP INV

15{T esxcli storage nmp satp list -s VMW_SATP INV &M, r[DAE2IHHINIC AT
VMW _SATP_INV #4 .,

EAN 1/0 BIIAERAFI

vSphere TEERINIE O ML 7R, RV ERIUSCREI @SR EEBA A . B3 (Bl . vmdk) F]
AT H T B i

ST P PR A FE AT LSRG 170 BT [ 2 A A P, L] e At SO 170,

PRSI NI EhRE. ATPLT] vSphere Client % esxcli 2 C P IhRE,

1£ vSphere Client i Zg3832 3014 1/0 i E

VMkernel .Boot.isPerFileSchedModelActive mASEdsH VMFS Fl NFS 3 B {efig b iifasct:
I/O WEMLH . E ESXi THLE, ZHLHIZRIARL T-FIHRRAS . AT B S R G B 1A S P ZA L
GRARIE AR S 1/O WEERTY, AU E RH RO SR TH RO ERLHE U BN R A LR i1
BN HYEA—A 1/O BAFN o FERINLN H R 2 R AT 1/O ERAZ RIS . AL, 2R BANE RS R 45
19 1/0 AEAL 0y Fa i Pl RE A B PRS2 mads b i 1 RE

F R ARSI E T HPP S AERBUR R ESE, 5 A AN SFAE ., AN
PR AT e S EUHIAS AT TIAA T4
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IR

1 ¥F vSphere Client 1, Sfii%) ESXi +4H1.
2 EEEEDR.

3 R4, RIEEXARAKE.

4

4% VMkernel.Boot.isPerFileSchedModelActive 244115 .

g %)
True FIHA SRR . BRAEIUT, 280 TR IR
False 152 RS SO EEATLARY

5 HUH S| S ENUAGE SR

{EF esxcli A& 4mIEIL1E 1/O FE

AP esxcli frA Pk ESXi EALE VMFS. NFS 3 F1 NFS 4.1 BUEFA51 1/0 VEEDhEE, BRIAE N
TR ThRE

AR &Y

2755 ESXCLL, 152 W (ESXCLI AI]) o ZHATHEHER, 157E ESXi Shell H1ia4T esxcli s

Nil
5

T ek L SR 1/0 PR, iisf TN P s

*

pinll
esxcli system settings kernel X} VMFS I NFS 3 S¢S 1/0
set -s

isPerFileSchedModelActive -v

FALSE

5

esxcli system settings kernel X VMFS I NFS 3 T34} 1/0 ST,
set -s

isPerFileSchedModelActive -v

TRUE

esxcli system module WoREET NFS 4.1 SOOI EERE I 2 B IR A
parameters list -m nfs4lclient

esxcli system module K NFS 4.1 SCHHEE TSRO EERE T
parameters set -m nfsdlclient
-p fileBasedScheduler=0

esxcli system module SN NFS 4.1 T T SO B R
parameters set -m nfs4lclient
-p fileBasedScheduler=1
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PRI T ARG

PRSI (RDM) NN T —BbUE], T B A T R 4 11T LUN,
PAUR EB S RDM FIAHDSAE 2, H FLBH A0 QR RDM,
AP T UL 38

TR

n RS

= {ii/f] RDM BIEEEE ML

w PR LUN R

» 5 RDM [MERINIA 20 SCSIINQUIRY ZE 47

K TR FRET

RDM sz VMFS &R SR, B T 5e 4B iE s s iR . alid RDM,  FEFUMLRT LB RV 1)
AN AR . RDM A5 - BIUNTER & [N M PR 5 A TRER DS TR e i

BT H R PR e 1 — S5 5, (BEREE T VMFS WAL —E e 5. IR, el LUK
VMFS Sy HEVEZE & BRI £ s IR

R

1-1. % Fst

W, SR BRI EAREE H VMES B . RS, ErTaea i F#E LUN si5 (T
SAN HffZ i .
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Bian, AL MBI, ERRE M LUN 4L RDM:

YRR SAN PRIFEIAL S 2N IR . RDM i (4] SAN R A IZIRERH H #5473 1)
WAL

n  FEEATESHIEE AN MSCS SRRFIEOL 1, BIAEAUE AU SR A M BB USRI, . AEIB oL, £
SRR DY RDM (AL VMFS E UGS .

¥ RDM MM VMFS & 2R LUN [RFS55ERE . MG LUN BoRoh VMFS B sScfh o AERE UL B
5] RDM [fIE# LUN, RDM 50 LUN BI5H .

RDM A FIA] H e A =
n  EERHEEEAN, RDM AT SRR S50, RDM T LA R R,
n EPEAEN, 8 RDM, BRI B g Bl il R R il DA B 821/ 10] SCSI # % o

R ERIFBM R

RDM BV A, R RSN N o 8%, W TSEHEm S, MRS ST RDM,

RDM (LU 4L

F RS s A TR

AT ) 2 SR B T P A 4K B RDM I, ANl 2 ARG TSRS o 7] DURR ARG S
kS B, filan:

/vmfs/volumes/myVolume/myVMDirectory/myRawDisk.vmdk

BIRSBIRENT
B AT AEE— PRI S B VMFS #4540 RDM SR SCSI B, MiA%
TIERCAREEAE A, BR R, B A (S P S R A IR S5 i M B O Ao

SRS BT
TEAHR SCSI BT VMFS A RBE MO T AE. 40 TR SS 5 LA R A L v ) —
LUN Iy, RDM _E i) sUiE f %ﬁéﬁmﬂfdﬁwUNﬁIA%%ﬁ%

SCARUR
SRRSO AT e AESCAHTIT, Safl BTG SR, DARIP G 6

ARG E
AR SR B, AT PASSELGE SO R e SRR AL TG o A SO A S B A3
PERSAT N IR SO, O HL AT H E e 8 F A TR

PR
ARG 8 R LD IR By T RE . FEIERA B M RDM 1Y, DRI A

vMotion
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FevFils vMotion i REUA L, WSR3 4R, 721 vCenter Server ] ST RE IR SC
HEARR A LT A R A L

B 11-2. [ ARI& ST E VLA vMotion

] ]
FEHA FHl2
O O
] ]
[ . I

vMotion

SAN BN
FEAERR LN BT THLE SAN FEMREI RN P B SIAEL,  ATUATE R IIN LY 1o TR 2l PR i
SCSI 2 MBS AT . AR RR LT SCSI HFRIEAE. ] SAN ST, =3
RDM SeRpFife izt

N-Port ID [EHIL (NPIV)

L NPIV ECRBOATRE, il iZBoR, B—Jt2faiE HBA i AT 24 4Bk 1124 7%
(WWPN) [FISEHBIE AN . it A, HBA Il 1 A o ZA RS 1, AN ¥ HE
¥ 1D ANz I bk PR, MLk rl AR sp R s 1, PRI AT RDM itk

& HERE NPIV HTT-H 4 RDM BRI L
VMware S E#EEFRAFIBES R 5F, BRI IR AR 71 O4F ESXi IWIAEE N IEH TAE, 2R
FEFF o dih:
= SAN EHEME
m EEGHIRE T (SRM) B
w PRI
LI =k
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SR Fe 2k T RDM,  BAAERS B B2 175 1] SCSI 4
S R R AT DL SE 2R BT (TIARLE ESXI H ML FE4T) » Tkt AT BLZE R b Leh 47
E4T. VMware A IF AT XN IR, WASRBRATESIA, 5 T i ESXi BRI 1 S H 5
SAN BHER IRLFY, % 51% SAN B EIIR AR A

RDM EEZ=A0RH

fH1/T] RDM I, 567k & F IR R

»  RDM AR T EEER M 2 a e RAID #%45, RDM f#i[f] SCSI JFH ShriRm G455, T
WG FHEL EE RAID Wi ANESHFHIS, I ARERK LT RDM,

w  UERAEMEDRAB N S RDM, ARG FHRZE . R A B e VAV HE B 17k
PR IRE T R

REAUATUER PR AT TR B 245 K RDM,
s MU B SIX . RDM S R /R A LUN,
s IR vMotion ITRH RDM [YREIAL, NEHRE RDM [ LUN ID 7EfTA 2510 ESXi FHLIA

j::‘ij_‘gi\&o

PRI F R

RDM Jit VMFS 451V ISt % T HCRI— PO PR SO, R PRI S RS
AT RS RGN, RITHERIBL 17 S A Br I SCSI ¥
WSROI S B A T R OB CARRARET) . SRR BURRUR, %%.

RDM E G AR IE AR

DA RN A s B A P 0T RDM . R R AR E WU & T Se B . MR AR ik
FWh/N SCSI UL, SEHL T SAN BB A R R TR

FEREAUBEA T, VMkernel LUK READ Fll WRITE Al RIS 55 o BRESHIIR S T2 PR IE AR S =
IENREAURER S Y VMFS Berh—Af . BRsE STREARR I . S RAE RE S i IR, ARREE AN
B VMFS it Bilan, TR ESdarm 2o SUe Ml ot fne ot IS . R UBCEE PR
FRAAEAFAERELE - AORSHIE B0, RINA Ty anlm] RE A A ST

VAN, VMkernel ST4T SCSI ar LBk sl . ME—BISNEXT REPORT LUN 54 t4 T I HEALL
ft, LAHE VMkernel PR LUN FRES 2R EREEAALA . HAIEOL T, RN ER AR
o PR TAERR NI T SAN B EERIEE AL T SCSI HARNEAARR A1 WL sevr
FEWRIVBE RO S A, BT LRSS Ay v

VMFS5 H1 VMFS6 7 f5 i AIEER T AR/ Nk 2 TB 111 RDM o
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BB FRARAT
RDM ST PR DA EBRIRHT (B A IR 7 2 )

FIATIR S AR £ A VMFS B THE—ARIN, JF EARIRAAARTE L IR g b rh o Bas s i rh i AT
PR (UM A B UG A B R DITH ) HBAD #FHT LAk Bsss AR A5 ke BhAS S RRIAT W] fihf
XEEH, FERIF R R S HAT AR F B RIGER .

IR BRI AR I F RS

XA A —#R LUN LA DI S R UN LR R T RDM e R B 515 n] ] — R S SO
FEAUMUEERER B AT, 0 RDM 2t ol 45k

B 11-3. NEBERESUHLEEAT 5 i)

I I
EM 3 E# 4
- -
I I
L L

=
ik
' > RRETHY
BRSTST # Pepe
VMFS %

Eb &R FH Y SCSI g &if =

VIINEET SCSIAYFREBR & A AT VMFS Bdlifri# FAOIEAREE SR . RN RDM IR
RDM,

AR A ERR N R IR bR
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<
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- Type wol 578
O locsed
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Virtual machines
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provider
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82238/

VIEW STATS REFRESH
Tags i Custom Attributes

S
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Repl.Group:’Anaheim:B”
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Repl.Group:"Anaheim:D”

R “New-York”

Repl.Group:”Anaheim:E”

Repl.Group:’New-York:A”

Repl.Group:"New-York:B”

Repl.Group:"New-York:C”

Repl.Group:"New-York:D”
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¢ 1217 esxcli storage core plugin list --plugin-class=value i’

XY value, MINDL R SHZ —:
m BN VART AT ORI

b Sk S UL N 2R

#esxcli storage core plugin list --plugin-class=VAAI

Plugin name Plugin class
VMW_VAAIP EQL VAAI
VMW_VAAIP NETAPP VAAI
VMW_VAATIP CX VAAI

m BN Filter M RiHkrs,

bam St S5 0L N B2 40

esxcli storage core plugin list --plugin-class=Filter
Plugin name Plugin class
VAAI FILTER Filter

U IR ST 3 RS
i esxcli A4 AIIGUERF E /A B8 FOBELE I S RRIRAS

BB &
B ESXCLL, 1520 (ESXCLI A1) o ZEdb Tifmitlbbs, 154 ESXi Shell H1ia1T esxcli fiy%o

Bz

¢ 12{T esxcli storage core device list -d=device IDi% .
BBk VAAD RS, ZARSATUN AR, 2R A2 o

# esxcli storage core device list -d naa.XXXXXXXXXXXX4c
naa.XXXXXXXXXXXX4c

Display Name: XXXX Fibre Channel Disk (naa.XXXXXXXXXXXX4c)
Size: 20480

Device Type: Direct-Access

Multipath Plugin: NMP

):0:9:9.9:0:9.9.:9:9.9.9.0:9.9.0.¢

Attached Filters: VAAI FILTER

VAAI Status: supported

):0:9:9.9:0:9.9.:9:9.9.9.0:9.9.0.¢
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B UERE (4 INE S F RIS B

i esxcli Ay A MIRAFAE R & e T PR BERE A DInd s h o

AR

R ESXCLI, 1520

¢ 12/T esxcli storage core device vaai status get -d=device ID7i% .

Mg 2 BoREFE BN Z R S IR 20k BN, BnHiA & EoR
o Bt AnPL N oR B TR

R VAAL FRE %5
LT T10 SCSI BT HFR A Candin] 11D

# esxcli storage core device vaai status get -d naa.XXXXXXXXXXXX4c
naa . XXXXXXXXXXXX4c
VAAI Plugin Name:

(ESXCLI A\JT)

ATS Status: supported

Clone Status:

Zero Status:

Delete Status:

B1) Hh R 44 328 7= B A )

VAAI FE B RN AT AR £ BT S AN A o
BT RLE . FTUAE ] esxcli 6240 R DI 72 P AT 2 i HH%ML

SR
1 ZHH R

# esxcli storage core claimrule list --claimrule-class=Filter
Rule Class Rule
Reported Values
65430
model=SYMMETRIX

Filter

False
Filter

model=SYMMETRIX

False
Filter
model=*
False
Filter
model=*

False

VMware, Inc.

supported
supported
unsupported

B, 5T
esxcli storage core claimrule list --claimrule-class=Filter M4,

FELRBI, fRidkas A

Class
XCOPY Use Multiple Segments

VMW_VAAIP SYMM

DS E VAAI_FILTER FHdas mE 1455 o

Type Plugin Matches

runtime vendor VAAI FILTER vendor=EMC

file

False
0
vendor VAAI FILTER vendor=EMC
False
0

runtime vendor VAAI FILTER vendor=DGC

file

False
0
vendor VAAI FILTER vendor=DGC
False

— AP E

XCOPY Max Transfer Size KiB

A TIEHERR, 157E ESXi Shell HIE1T esxcli s

%, BT

XCOPY Use Array
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2 EHIH VAALSEAETIRN, BT
esxcli storage core claimrule list --claimrule-class=VAAT 7y i

EH R, VAAL FEIERINEE VAAL SEE AR

esxcli storage core claimrule list --claimrule-class=VAAI

Rule Class Rule Class Type Plugin Matches XCOPY Use
Array Reported Values XCOPY Use Multiple Segments XCOPY Max Transfer Size KiB
VAAT 65430 runtime vendor VMW_VAAIP SYMM vendor=EMC

model=SYMMETRIX False

False 0

VAAT 65430 file vendor VMW_VAAIP SYMM vendor=EMC

model=SYMMETRIX False

False 0

VAAT 65431 runtime vendor VMW_VAAIP CX vendor=DGC

model=* False

False 0

VAAT 65431 file vendor VMW_VAATIP CX vendor=DGC

model=* False

False 0

i JINAEE 14 Jon 13 7 BA A 00

BRI RES S B BRI, TSI R . —AH T VAAL sy, B—DHT VAALSEE. H
TR, ESeE SN, SRIEE IR R

AR &

B ESXCLI, 520 (ESXCLI A1) o BEdE TimdbRs, 154 ESXi Shell HIa1T esxcli fiy%o

1 B1TPAREA N VAAL Tk re o SOFT e A A ) «

esxcli storage core claimrule add --claimrule-class=Filter --
plugin=VAAI_ FILTER.,

2 iz TPA Pl VAAL &M S AU

esxcli storage core claimrule add --claimrule-class=VAAT,

3 IE{TLA M DX p AN FE IR -
esxcli storage core claimrule load --claimrule-class=Filter

esxcli storage core claimrule load --claimrule-class=VAAI

4 L M ar2ia T VAAL GRikas s IR -

esxcli storage core claimrule run --claimrule-class=Filter,

AT TR . 2 VAAI TEdess A, 2 FEhE M Y VAAL k.
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B FE SCRE {4 iz 7S AR ALY

R R G A VMW _VAAIP_T10 1) IBM BEFIEC BRI Ik . 3L Pl Tar s A
A ORI E B, 1E2 WIS I )

# esxcli storage core claimrule add --claimrule-class=Filter --
plugin=VAATI FILTER --type=vendor --vendor=IBM --autoassign

# esxcli storage core claimrule add --claimrule-class=VAAI --
plugin=VMW _VAAIP T10 --type=vendor --vendor=IBM --autoassign

# esxcli storage core claimrule load --claimrule-class=Filter
# esxcli storage core claimrule load --claimrule-class=VAAI

# esxcli storage core claimrule run --claimrule-class=Filter

BLE XCOPY £#f

XCOPY J& VAAI AR 2 —, FITRUESSHAEI 5451 410, mTEAEH] XCOPY K i mliE
WMl e R E RIS, AL vSphere BHCRAI TIX TS5

LUK XCOPY HLHI S5 E 24 VMW _VAAIP_T10 ffiff (1 VMware J%, £ SCSI T10) [F1Ef#%
FgEEAE . ZR H XCOPY ML, 15618 VAAL AR IR,

HTIR &
25 ESXCLI, 12 M (ESXCLI NI1) o SdHTlbEfEE:, i ESXi Shell Hi&{T esxcli s
HE

o (AL M4 I\ XCOPY 14630

esxcli storage core claimrule add --claimrule-class=VAAI

A Ko A NEIE R, HS W2 R,

prnlil HiR

-al--xcopy-use-array-values SRS RIEH T XCOPY 4

-s|--xcopy-use-multi-segs B AT XCOPY 54, V4HEE ~-xcopy-use-array-values HA 4]
o

-ml--xcopy-max-transfer-size B HIASIR T4 AR R 4R N XCOPY & TR AL R /N (MB). (M H

--xcopy-use-array-values A%,

-kl--xcopy-max-transfer-size-kib A TEESI TR S TGN XCOPY i & i RAL A/ (KiB). M 4EE
-—xcopy-use-array-values WA G%,

. BLE XCOPY

] # esxcli storage core claimrule add -r 914 -t vendor -V XtremIO -M XtremApp -P
VMW _VAAIP T10 -c VAAI -a -s -k 64
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] # esxcli storage core claimrule add -r 65430 -t vendor -V EMC -M SYMMETRIX -P
VMW_VAAIP SYMM -c VAAI -a -s -m 200

T B B8 e 528 7= B A 1)
i esxcli a4 P MIERBLAREAT i A= I o

;

TR

LB ESXCLI. 152 (ESXCLI AN[1) o S T, 1i7E ESXi Shell H{T esxcli @54,

s

N

%
L 4 Jé??l/\)\‘Féﬁ/%\
esxcli storage core claimrule remove -r claimrule_ ID --claimrule-

class=Filter

esxcli storage core claimrule remove -r claimrule_ ID --claimrule-
class=VAAI

NAS 1% & b 4 0 i

W REAE D, ESXi EALATLE NAS ARG ST HE ] NSA Frf et 2 MR R BEAE g 1]
vSphere APIs for Array Integration (VAAI) >k 5l AT 547 e 2 R s o

VAAI NAS HERLSCRFIXPTRIRRCAC NFS 774#: NFS 3 A NFS 4.1,

VAAI NAS i fl— 4Pl B A7 i R E N LEI RS . DL R AR B R SR NAS 345

SEESUTelE

SCRF NAS Beeb s U S ZhRE . HERES VMFS Burd BRI, ARIZALAET NAS 15 v
R B ST AE B 22 T B e BERERUE S5 (BN LseFE . Storage vMotion 71
MR AU Lo

M ESXi EHUEH VAAI NAS GHIEHRN, ATFFEM NAS i@ ER S 0 NAS, EHUCK
EEHGA, BEIREIES NAS, SHIRE NAS s, MifiED 730 Frvid.
P SCHTaRE
ARIE (RN FETFEA P B AN U 2 BRI LD AN s 32 v b 1 ) R R RN 2 B4 o
B 23R
SRR N RS T R ISR 43 B 23 TR THRE

TH, 17 NFS SOB/76E F AR AN, NAS IS BATEN RN, K2 NAS 255 Lok
WA RIS, GRS GBSO o (2, TREZTHRIET DR NAS % (8RR
PIFFEOWURIR R B 2 ). TR, AR 1) NAS JR 5 23S WU A e, TP DAE
NFS Helinf i b ol A

VREHSIHEE
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SRR NAS 1508 RS IS OUI T Wtk . FITIHERAE, AT UAAS 1) NFS Bl frif bR ==
IR PR e VRANME B AR R AR R NI LR U 23 R AE . IHEDDRRAS TG T B A AR A
Mo

B NAS (76css, mI LB BN PR ERD NAS $E- ShE - DR e i o IX e i ph (R 7 O
DABER B O R T4 K o X8 NAS fifE T A R ] DU EH A 7o
B2 T EAT T 228508 NAS §fiff. X4t T HAUSE esxcli 4 Fll vSphere Lifecycle Manager.

BRI, W5 (VMware ESXi TH4) i CEERAHUMGEE R FIN) SO, 4162 SR i
B S RS

T NAS frE N R rTRE e AR, X T RE 2N VAAL IOPEREANERME . s i BEA T
B, FFAE NAS FEAEREHIRT ESXi FRCEAHRN IR E . ATOCTFARfE R, 1525 WA BERY SR,

R LR NAS AHLIRE

QRAEREE A 5 vSphere APIs for Array Integration (VAAI) [ NAS [4:41, 48] DU TP S
TEREROR (A NFS PRIFD QIR LR IR, F IR, NFS & & T & IR, i T ESXi
FHEIR S NETE . AR rT RS )3 B AL U BRI A IS TR I D I 24 1713

BRAMEOL N, Frf Hr G R W LA SR gt ESXi PRIBHOR . B ] NFS ANURIBEAR, 5 RS
HIRZER

AR &M

m JUE NAS BRI & S0 VAAL NAS B bR oo e e

m FESXi FHLE, RN RERRE A NAS ff:, ZIE SR VAAL - T SOt e

m  HEAE NAS (B AN, 7F NAS FEBIFN ESXi _FRCE AT %S . AEE LS, Sl
A BER R SR o

$R

1 f£ vSphere Client i, 7B, ARG AmERE.
2 RERNESLED R, RIS RITERCE R

3 b RESEC SANgEEE .

4 [il}4 snapshot.alwaysAllowNative Z4{,

MRZSEAAE, WBIRIEIRE ) True. WIRZSEAFAE, HRITFRIMEIE D True,

£k =1

snapshot.alwaysAllowNative True

B mEFERE
1E ESXi H i FBEA DR ThAERT, F5iEm e gim,
ZA AT B SR s RV E L
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XFREPIAR ST AT

RAVA ME—TG U, VMFS BAEReahie A SM T N i 60 ARk ieah:

I VMFS B 75 FE Fr VMFS B8 RGN
TRSCE2AE0) RDM, - FRRSCHR AR RDM CEALE o

5 VMDK 2571° eagerzeroedthick, [Hhr VMDK 25 kS ks,
i VMDK B H AR VMDK Jyffigi sl B2

IRREN LA TR

FEAI AR R . B A L ESXi W20 AN TE P TERAE

TERAERAE AR A AV R S AR R PIrde I R SR 2R A2 {#H] vSphere Client 6l

R BOR R B 555 .
VMFS B LA LUN sk, I H el AR,

Med 2 IR e b CRIREAE[R— VMFS BdfeiiiD ok LAk,
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vSphere SCRFIRMEAL A5 B [FE S ARSI E S,

EE%
F EEE R B R W TR R, B ORI EARII AR 2 B2, 2]
RE— BB, XS SETCETT O M iE A
FEER

W5 SR E AN, Gl DRI LT Ak =S 0], 3 B IR ok 58 00 R AR TR R
i ESXi, FIVARE B RMERLORS I B e (BB 2B R AURG 220

H e B A e VR A L B S R SRR A5 R X PoE R AT RE S S BT IE AT, Wiy
W E S MR E SN, SRR AE O, e R i 2 TRl LR AR DL o

AREDHE TLL R A8

w R T E

m  ESXi MIFAIE I E e
LR e 2 FIIEIT

R R AR A&
RTINS, 2AERCRAT B 1 AR SO L — s 07 B

BT, ESX DIRBLIEIAAT S 1k, (UREHIIE, PTRLEn S
SIMATRER A%, AR, BUCHIEBWUE BB & IR (0 40 GB) AURA%IF. JhlL
B A A B, 7B R B A PO R i

ESXi SCRPRG T & eI . (IR iR i e 2 TRk, W DUR AR WA s O R R A . XA T
WG, ESXi jj’ﬁﬂﬁﬁljﬁHU*Dﬂi%/ﬁﬂbﬁ%ﬁﬁﬁﬁﬁ%/\/\]m 41 40 GB, R, AETRESANE FHREEEA)
AR ERT T AFAE S IR N FEIE I, RS B A HORAR N FH 20 GB B2 ], QIR T i i &
23], PIDAY R A8 40 GB KB & 250
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B AL
1 2

REE wEEE
v

XTI EE 7R
T SLE BN VP B AT T DI SO P S X KARAF T OV . SR

WUrCRE AR E R AU L

A RAE IIERDIREN NFS B8 VMFS 708 SR T R 2 25 TR o AEASSCRASIA D Dhak e
NFS Bdiafrig b, HAaRsmis e H.

LA H] Storage vMotion miits 1471 Storage vMotion 5 FEAUIRZ S M — ik XL R T — i X,

FEEBLET
DARA I s QIR L. QIR A BRI GV R A 2 st
5 EORRIOBR, DA FY RIS N 2R . IR 2 I TR
FEEEET

— P RO, A HEHEREIIGE, W Fault Tolerance. &G J AR 4> Bic Fr 32123 Al
SEBRSIERETAS AR, OIVEERAER, SRyEhl& FRRIEIRE S . QR R
WA TS BRI (R W] e 2 Lb B A 2R AR O A5 i IR TR o B4 I 1 8 DRk o R RS ) /N B3
RERATLE P AT RE K

TR

SEFHIRS AT R sl XS TRGTRIEAL, T LA N A RE AR S/ M 8 A P 5 O B A7 i
23[Alo H, RETRIERIT AR, U S R0 TR IR N AR A7 23 TR ansRoRs i
VNS Zs(n], gl PSS KB R AT, JF S R B S B AR e 2510

AT B e BV R A i bR, PO B B A SR R B B i ek H
BE . MIRIIHFESI, Ao B bR R

TSI HHE RO T R (W Fault Tolerance) , 1520 i B ks ks 20
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Bl & & ENE

IR ER =R €2 e [ A SN R K& o =i s W0 Y 2 L N i ik 0 2 A RN K (VA AR =y el ]
R TR Y . A REAE SRR AL BRI B & OB 6% b B T4 o

BRI BV E L. AR, 1HE W (vSphere BEAUEL) SO,
g
1 QR

a AR E TR A RSOOSR AVERTE G, Glnddadon . Sk SRt BTBECE
DIRRPANEPRES: 7555 Ve IS

b EHEIEHIELNL, A5 RLET—5,
c EEEEREAWUITTEIEE,
2 BCERSTEAURE R o
a AfE “FUEXREE” UL, B R
b HEHEER MRS R TR e
c  CAIge) APREBRIAREA RN

MRS, AR/ IME R R B S A GRUE SR Bt s R) o THIARS, REURARL rI A2 il
FHEEAN B eg 73 TA] o SEBRAT A B FE AT DA/ INT REAURE R o

d PR E SRR EE
3 SERUENLENE.
&R
O BIE B ARG R SR R SR A L
RESR
GARBIEE TORS RS R, WDAE PT LR I i KR /N

EREMVFERIR

FTUAAE TR AN U S 7 R P b2 T AT 2
SR

1 BRI

2 B AR,

3 WARERIRA LRI
ER

AR RIS DL RRE LSRRI BT H SO BRI 545 i BRIl 2458
WWUEAEST TN, 8RO 23 TRE R A S A
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AT AR TR REAUAL,  SBnAr t B PR E PT RE /N T REAURE R I N

T 7€ 2 S RO 22 4% 5K
FIDARE M AR R AR A A A% 2
73
1 ABEREEUL, RN RERE.
2 RBEEEAEm R,
3 LR AR R R I,
FFUSANES TR RS
BRESR
SRR PIER RS RRE R, WD e Bl R R i
I FE A5 E R I RE £
ARG R ks SRR AL, T DR AR U SO R
S S A7t 0 R SRS TR AR AR o
AR
w TR R AR A R AT R B 2S (R
w AR R A RS R
PRI,
n OCHEUNIHLR.
IR
1 1£ vSphere Client H1, SR EY SRS SO
a ‘FHEELL.
b BRI,
W51 HR A7 A R AT LSO A7 A o
c  ABRLEIEAAE, RSB SCEE
BRI 4 R Z BRI 2
2 PRBNISCIRIE, BB AR S
BEN . vmdk RS, TR Eb R @),
3 ERRERWEACSOE, KRR 3R

E RSN E RS RN LEAEBA TN, kB REA R T
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ER

I

IR MR o Hh e R0 0 L B 2 B A s Tl

AMEHRTFIE BRI

P A TR A B A8 O S ] AT R R THE R Y » IR R L AR AR AT, Wi S 2 7 L
HIRE AT LRz A 5 68 2 BB S PR i i o

W AT AR TR RE A LA 2 RN A5 2 4‘ﬁ%§ﬂ)§ﬁﬁ% SRl AT A AR AT HAE,
INRELRE B ATTIA, W FTLARE SR, A B s A B E R E I il R

AIKEERINE R, E20 (vCenter Server FITHUTEE) Y,

RN LA T 223 (R], AR SR S S5 I 3 Bl B g 25 il o S BARAF# S AR, FTLAER
pIESE ik y/sieea e B A AL 1A € Ed Faal [E 8

WES W VMFS BOEfiE e .
ESXi FIpEFIB R ER

RERT LR 1 L A8 O R 51 T ESXo
ESXi EAVS R TP S OF I TEL MESS:

7%

FHURT LB ERS T B 25 LUN I Wz asal s AT DA B2 (AR LUN 23[Rl Al HE S B,
Blan, sk VMFS Bdiafitgd e, s and B i Storage vMotion R BN LIRS 2HS T FL & 1
LUN I SEATSEBAEE LUN 23 [A] s MR 2 TR A SR

WL LA A B VMFS6 FIREIALE SR E A Zeis T T10 unmap #y4 PAMBEA IR 23 18]

VMFS5 S FETFah 23 [ s
ESXi AN FFAEAFAE R FISaE a5 RS & 2% o

=K
SR E AR A I TR, I TR

i FHIE 2419 ESXi fiAS,
F 17-1. ESXi MAFBERER L

SRR B A ESXi 6.0 FIEFRA ESXi 6.5 KERIA

R % i =

JRET VMFS TGRS a4 AT VMFSS, FEFEk X VMFSe, lLLAzEhE
e 1H esxcli tHe

storage vmfs unmap,

PR3 P LR AR Gef B S i 2 o PURPEAIRAI ST & (VMFS6)

iR T T10 11 vSphere Storage APIs - Array Integration (VAAI) CEHAS TR E 2125 R] ]
BO MFEERG . AREE, EEREBIAHER MR HEE (VMware FEATERR ) SO,
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R B A SR EhRE 1) A B A MR S T B 28 LUN LA 25 TR T I DU i S R R 2

VAN R BIRRESOR T ESXi NN S AT dE 128 BR RS TAI L8 LUN A=l [ IR 25 Rl AS SR IR
o {iiH] Storage vMotion LML FERIRG T E 25 LUN IRt nT s RIS AL

W PR E T A T, AR B D RS TA LUN s BB R ), E kB PR 2l 2
Ro M BOERIE TN F’iFI’Jo

2 ] vSphere Client, {ERfIFL# LUN _FEIE VMFS Bdlafrfif . Bdliqras T HERE] LUN i
I FINLLE Y AN

3 TR R IR 2 PN LA 2] 7 BRI, PSP T UL R
a AR EAUR S 2SR
b AU Bk AR B R

TR DV SAEEE PR DR, iR Z B Zs 1], s, 78 LUN FERVS = 2, i Storage
VMOUOn(% 2SR

4 EREAARRAE A Bl R T B R LUN, BHETEL M EE:
a  AHERESI A AR S AR D

—_

FERLERGOU T, Q2R LUN 23, IR RE AL TR EM EAUBIHL ST .

b EAVEFERE U RS AL B
W A B G R 2 IO s ], T DLRIOR A 23 T AS AR DL

IRAIEE B FRFEIR &
1] esxcli ArARPHEIFRA R R TR &.

AR
4% ESXCLI. 1520 (ESXCLI NI']) o EE THHEER, 1545 ESXi Shell HizfT esxcli i

EZ3

o

¢ 12{T esxcli storage core device list -d=device IDfi%

&R
DA S A RS R R R S R T A

# esxcll storage core device list -d naa.XXXXXXXXXXXX4c
naa . XXXXXXXXXXXX4c

Display Name: XXXX Fibre Channel Disk (naa.XXXXXXXXXXXX4c)
Size: 20480

Device Type: Direct-Access

Multipath Plugin: NMP
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Thin Provisioning Status: yes

RIHREFRIEA s R AR

HEATHAR R AR RS T, TR O R R TR TR I R
U0 yes. BXPEAISE, L HILHEBERTF.

TR = B B4

ESXi SZHiM VMFS Bdlafr skl L& USRI E R gk s alinliicar & (frl SCSI UM i
D) oz B E A ARSI VMEFS FSU Fr A M SO £ A A T R AR A SO TP 5
[Ho VMFS6 &l i m] [ shk k23l nliea & o aliid VMFSS Bdlafefifi, ILATahinl s fif 2 1nl

FEPA T AR T AR I . BE A PRIERIERT . PRI VMFS Bdlfr BN ik =sIal. FEREAUAL
MBS 7 R S AL b SO SRR A 2 TR o IXEE SR E SRR RO S IR B AR A 1o (H
&, ARSI Ed R C IR, FEA R o Blix e b, B B iR RO 1. VMFS il
J1I SCSI UMM 5 R ATREE It 5 O MR s, DARERES T m] IGH 3 Al ix 2 b

ESXi E#1

Aﬁ%‘é‘ﬂl‘ BRI |EEIIAL| | ERHAHL Lﬁ?ll'*ﬂ.‘

FAERES]

OO0

R

| |

Zar A AT N PR ER G L H . VMFSS Fil VMFS6 B /a8 nl g PRV E R Ze T HUH
B B S Ry, U2, VMFSS SRR AR TRI

R VMFS Bl i 2 AANR], AT EAE FIARIRN RS R B B S A7 A AR AT LA 2 TR TR o
WAL ML T A TRl T ARG
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u (VMFS Z5[H] [ )

»  VMFS Bdlafr it Bz Rl

M VMFS Bl e R s SRR O A RIS 0] M R] 2 T U RIS N s, B
B ST RGPS %25 M1k . ESXi SR AT s TRl RO IO A

n CREZ PR R R ZSREER
ESXi SCHF T BN PR E R G O I i & A 25 Tl o SCARrgOB AR Ul
PUITE RS A7 R 22T

VMFS #5774 _E /Y =S 18] B U

M VMFS Bt MER s AR SRR O A N2 R M n] 28 TR S RIS N s, BRI
P ARG IBAI 2 2SR 1o ESXi SCAFR] 23 TR RT, mi’TjoX/%Hﬂ%EﬂM’EO

HARAEAT Bh T AR5 SO FR T 23 i), SRS, SRS IR0 i] DU T A A4 43 i3t sk e
Ko
B[Ok VMFS6 #iETFiE ERTT A= E

E VMFS6 £dlafitig I, ESXi S5 A sh U2 U] 23Rl VMFES6 R DAES & iad THUMm S a4, DL
TR RO B RS T 2 2 A S L 1 m] A7 =S T o

H SHIBUH R E A 2L
w POHBGER DMEE SRR, AT B TR S 3 F A1 b AT B Az
n RO DO B

w AT ARG 1/O PEREASZ IBUHMLET 54 IS .
X VMFS6 Zdlafrfif, AR ELLL B 2sTRlEeS AL
ZS [l e oRL S

RIS 8 SXURJEAHE P ARSI E B s 8] 3 X e NN AFABTCIE IO/ IMIE - e R J X
X VMFS6, [RIRCRI TR/ N, AR A/ NN 1 MB, IR 2 1 MB, A2 IR/ VINT
1 MB HIFHE X o

AR 2 B E RS SR B, ESXi W AT 1 MB sk = (41 16 MB) HE7ZE 4L
RLRE PRS2 5 SIS AL FE Ry 1 MB R EARAORES |, dnsokiEs o 1 MB [IREL,
M SZ PRI ERAE . B4, 1 MB AT RL# 512 7717, 4 KB, 64 KB ZE#%,

23[R [EBO :
EIND® Sk w1 o i % Bl e 1 O 0 K e 1L O R L P L N e 21| D e
ETE, WL MB/RD Jy B 8 e IR GHE =R .

BIEE VMFS6 Hifi#it, mILAMIT] vSphere Client BB e ik, Bm Al ik, RiERTDAME
BB A A 2 TR R B
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%, WATLIfi] esxcli storage vmfs reclaim config set ayai&Eas A2,

2RI E A e Pk R

AT XAE IS BT I ST T2 TR [FMSR AR ally, VMFS6 AT AR Ak K IRk
Gpan, WADAEE KL, BAARRGLT TARMEMECE . X1 VMFS6, FILIREDL bz —.

ZEEWAR ek Wik BB

o {5 B A G S 45 vSphere Client
esxcli i’

o CBRAZED  DUMRHER (25-50 MB/F) A&k B S0y 4 vSphere Client
esxcli s

g DAL R R R0 3% (50-100 MB/F)) Ki%kfid .  esxcli @

= PAEBAR I R =510 (100 MB/FPLA D) Kikays . esxcli

FUHZSAIES, VMFS6 $difis R Aere e 2 /0 B — AT ISR 7 e T W B A I 2s albe . 461
U, FTITEORAEE i — AN IR, T DL X 4 o
3 VMFS6 #iBFiEr i E e R B

223 TR TRHACAE g A A TET AL S A8 A 7 A s Fh L IRER ORI B . 7 vSphere Client Frolf
VMFS6 vy, ARefaEtsedax—=mlnos ke teoh, s rTUALE G Lk (7 i 45 P 2= TR el o

L

1 1f vSphere Client XS Sias, R FAL, ez,
2 MWBERESERT, B > TR

3 WEOEE VMFS6 Bl /iR,

4 fEHXEBEIN L, fEsmngEs.

XS HOE ST 123 [R] [EMSCAR AN SR D AORL RIS e o R T LA e D 28 17k 45 25 T
e

BT ik

b2\ TN VMFS Fdla it R N SRRSO A5 IR 23 TRl VMFS6 S FF
FIBR/NR 1 MB,

Z= R ek BB RS R . BOMREETR S TR, B 1 MB,
ALV INT 1 MB IR X .

23 [ MR ek Pl N ATk,
m % BRMED o BEREER ST TS Rl BOEM S 5 E DA S s

AT,

m G QUEREAAE R A O AR, s PR eI

YE 7E vSphere Client tf1, “SIAIEI{Rekitome— Pl A FHRL “IX" A1 K . S0 EROY
“th” 5 “&" , 15HH esxcli 2.
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5 SEREURfRE QTR

&HR

Bm S ES, VMFS6 £l frfit e e 20 B — NI SN A BT A RS 6 I 2 (Al . 451
i, AT B I — SRR HUEIN T DA X

ABE VMFS6 HiETFi#hE & Bl E [

FERGE I E T 1%, S A ) 2 TR A g 7

5B

1 1t vSphere Client #1, SHi2IEdEFi#.

2 SRR, R s A

3 IEE RO

ZEIR R

DA e 35 H E 3h 2= TRl ff R E Ty A TS . DL MB/RD iR R s R, N B
10 MB/#),,

e F B shas R AN LR B AR B

R B BURA A TS RN R AR, e il

4 PEBEEDMRAHTRE
5 IO I AR DA U
a  EIEACRE .
b HAHHE k.
6 MUINEIRFHEIONTA ESXi EHLEE ISR,
]
B F 2 TR A P S R e SR B A T -
& ESXCLI fs & E M VMFS6 _#yZs i8] [E g
AU I (RS 2k . R B A B8k
HB
1 7F ESXi ZHLE, MDA T ar &g s ik S5,
esxcli storage vmfs reclaim config set

AR LA N et

HET Biip%
-bl--reclaim-bandwidth 2 AN E Y 58, LA MB/ED s,
-gl--reclaim-granularity HshzS MR A i IR, DA o B o
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ZET Ei3)
-ml--reclaim-method FEh 2 (RIS T 1 o SRR T A 4
m
mJiE
-pl--reclaim-priority H s e e SR Ed G -
T
m k
m
o
-1l--volume-label Hbr VMFS EIFR%5 .
-ul--volume-uuid Elbr VMFS 19 uuid.

(ETTDMERDL Forfil
o HEEOTEREONASE, SRR 100 MB,

esxcli storage vmfs reclaim config set --volume-label datastore name --reclaim-method
fixed -b 100

 [E]T] VMFS Hghasialai .,

esxcli storage vmfs reclaim config set --volume-label datastore name --reclaim-

priority none

2 W VMFSe HdlEfAik T Hifth ESXi FAL i Eaz B8R i, AR ERGZ AR
a AR E

b EEEEEA .
AP B R VMFSE Bt tE i ESXi LA R iz Bdmfe o mas e

IHIE VMFS6 Bz = E) iz E
) VMFS6 $URAEASI B sk g 23 Rl U 2805, W DA B RIS

1 1F vSphere Client /1, SisI 574
RS kvl N
REEHL

Hh W N

FEZSTRIE i, A5 2SRl o s 1

A esxcli ArATE TR, Gz MIEM R A B T Medium Bk High, SCHAHE S
T A vSphere Client 1,
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[ 8 @ Configure  Permissions  Files  Hosts

Properties

© [ VSAN-DC Name

> File system

tipathing Drive type

Capacity

Total Capacity

Provisioned Space
Free Space
Datastore Capabilities
Thin Provisionin 9
> Storage /0 Control
Space Reclamation
Space reclamation

Reclamation rate

6. FREX VMFS6 Z=a | S5

"D ] esxcli storage vmfs reclaim config get

B TR A A E A5

# esxcli storage vmfs reclaim config get -1 my datastore

Reclaim Granularity: 1048576 Bytes
Reclaim Priority: low

FzhEY VMFSS5 | Z2FRTEAEZS 8

Datastore
VMFS 6.82
HOD

Tnerneon | worease.. |

157568
166 GB

14,09 GB

Supported

Disabled

Enabled at fixed rate

100 MB/s

-1=VMFS_label|-u=VMFS_uuid iy %3k

TEANSCHRF E B3 A VMFS Bl (Blan VMFSS) |, ATRAEI] esxcli 4 FahmeR eI

Ea sl

N S SR, AT RE S — RV R R R R IBUHME R o FEPA T BRI ] R BE Fve vt
?)Eio {0 I A A 5 A0 Eﬂ B —RMEAOE R BIHIR TR o AEPATIHEERA IR T RE S BT 5

_‘J\ /}—\ o

AR

25 ESXCLI, 1520 (ESXCLI AI'1) o M TlbEHER:, 57 ESXi Shell HHHi&{T esxcli s

Bz

1 HPBORS I B e BRI iR, s T Mg

esxcli storage vmfs unmap

VMware, Inc.
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% R HIVA T 1850
BE ik

-1|--volume-label=volume label UMM VMFS B . LS. dthie Fbs8, Wizl

-u|--volume-uuid=volume uuid.,

-u|--volume-uuid=volume uuid LML) VMFS &1 UUID, WRINSE. QUERRRE T EEL W2

-1|--volume-label=volume label,

-n|--reclaim-unit=number FFUCEA B VMFS BREOECE . TS, nskte b 24, ke s
B FHERNE 200,

2 IS E SE BN G e, T5AE vimkernel . log SCAFHE 2 ML G

Sk B & FHIRMER SR = B @ KES

ESXi SCHHE I EL N FALERE AR G A I B & AP 2s T SCRrgR0s REERIR T AU LA
AR BRI 2RI

B, TEREANL, 4 BHRRS 5 R A L ISR, SRR 2], & PERAE B Guilad R B
AT VMFS BARRINZS A, N WU E 2R G0 & DA ISR 6 A 2B VMFS Bttt zs
Wl SKIE, Zar S HERIEER, DUERERI AT DURSORR 23 Tl bk

VMFS6 & #I#1 = 8] B U

HH, VMFS6 SR PR R G E it A S R, HFRX iR RIS V2% LR
PEARGE AT LUK A IGH 6% SRR RTBIMOBCE . A S B EDBUHIR N0 2 PRI R S T RERS
LT A3 VMFS6 FEBh2zsRI & FHUREARZRIE R, S HEN Rk AR .

WHT, & PR E R GRS T HAR R IO SR A R UM & . AOCHEAE R, 155 W% LR
VR AR GeBBRT SRS

i VMFS6 Zs[R] ik, T35 [ DL M g

n  UEFEERILZS AT 1 MB B 1 MB IR, VMFS6 A2 A0HR B & U E A Ze i Gk
B aHZZE N 1 MB EUASE 1MB 55, A A EEBOHIR 1K

n O TRRIECRTIERIA SEsparse RN, VMFS6 XL ESXi EHURA 6.7 sl B m oA |30 He 1 5h
Eplalie

2RI SGEM TSR, HAE RS TH AL TN A e A5 PR o

VMFSS5 FE#UH1 2= i8] B4

HH, M VMFSS | I% FHUERE R G A B OEM G S Toik BLEAE RIS . AIIE T esxcli
storage vmfs unmap W3 AFEA il & TEML G

U, WF SRR PR E RS, VMFSS #F FBh2s s K .
TR MBS SR N PRI E R G AL RS, RN LA 2 DA T 2458 45tk
w RS AU E AR R

n ERIWUERRAAATUN 11 (ESXi 6.0) B A
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n ST EnableBlockDelete A E M 1.

n  EHURIE R GRS AR RS e UL B S
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Cloud Native Storage NI J¥5FE

Cloud Native Storage fL.— iR A FIREFF S 0L A TAUREERIRIL 5. BT Cloud Native
Storage Iif, {471 DA GIAAEIE o VF TR D RIFIT 0 AT R A A IR IR R . ArRAS AR vSphere 24
Frtots I BTSSRI RS . FEAES, FRETRE RS

5B Cloud Native Storage, % n]PABIESE T AW A RS Loy PR A E R =54, vSphere 7%
i, A DLEEAAE R E ARG . SIS, ATLALE vSphere Client HIET X 20 N FFEA A
EXN S, TR B RIS S

vSphere Cloud Native Storage 7EVL T Kubernetes & AThxH 2 5405 A 4«

o BRI Kubernetes (4B vanilla) o A {vSphere 174#% ) XA A 4415 H]
Kubernetes,

m  vSphere with Tanzu, HiF4IE R, 15 W (vSphere with Tanzu BESATIE ) SR,
AREEPHE TP 353
m  Cloud Native Storage K& MIAE

m G vSphere & 51Y Cloud Native Storage
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Cloud Native Storage #E2FAARIE

K vSphere Cloud Native Storage ¥4 — U EEAME 2

E Kubernetes &
E B AN
: BaE

_____________________________________

1 1
1 1
1 1
1 1
1 1
1 I
: VMDK VSAN S ff#t= :
1 1
1 1
1 1

_____________________________________

Kubernetes &£

{F Cloud Native Storage ¥, Al PAFERERIAUEREREE — N 1] Kubernetes £E7E, 71
Kubernetes $fif [, @A DABE A LHIN FIFE o N IR AT DO A RS IR USRS o

A

E

______________________

: EhER :

______________________

H B RATE vSphere with Tanzu FREiHa TR 15 SRR Tanzu Kubernetes Grid £ERE1915 KL,

120, ( vSphere with Tanzu LSRR ) SCkS,

Pod

Pod s H—/ N ML EAAE I 4S5 BT IR A st TR I . Pod Hif s AHIIE R

&, = IEFIE

%% Orchestrator

FIFS EAURREAE . &R PR SN R RS- Bl Kubernetes, ixX¥8- -Gzt 1L

A AL EE A
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RSN R
AR R MRS K A IRES, BAIRRER A i . TOIRESN R A ST ThZ AR
8, S AFRGE, RSN R 2R B /A7 B AME iR . ORE ORI PROg R IRE PR
o ZJF, LM REdE, THE N —Daubrh i zsdh . KRB IREF AR ARSI BukEe
RN IR R

PersistentVolume

BRI HIFE i 1] PersistentVolume /7 H 40, PersistentVolume J&—MAEME AR B HOR &AL
WY Kubernetes %, PersistentVolume vy T Pod, Bl E: Sl S Pod, Tt DIgksiz
7Fo 1F vSphere FiEiH, PersistentVolume 44 fili [T 55—25# 45 (FCD) 211 vSphere FEiUlfisik
VSAN SRS NS &7 i . S 2 b MO s A R A 5 (IVD) 5245 e o
BRI RN ReadWriteOnce JE A IS . X Ue4: AR Kubernetes HIFJ—4~ Pod f#
Ho
TP vSphere INEH AR AN FCD RS, A0CT4iE R, W B INEs
R AR S A
m VSAN X/ R 2 Y ReadWriteMany . 1 DLEEES Kubernetes 1 i okis
Kubernetes S2HEATHIZ A Pod BN HIFE T Z (AL SEax seds . A S 1 Al AR fd B A
K, 1S WA VSAN SCHEIR 55 2 ok

N\

StorageClass

Kubernetes f#i [f] StorageClass & X AR EEE, ITHAAIF 2T FF PersistentVolume [147

fIE K, {F vSphere IR, WL EE R BEERIfEAH RIS . 1E0 vSphere 5RO, XA DLQIEAZ%
TR R ER . X EE R INLAF# R 7T FIPE StorageClass & X H—57, PAEHATEIZ
BHE%.

DU =8 YAML 325 2 1T vSphere Client G4 Gold fEi# 0%, Ak iEr A4 VMDK Ji

PRI Gold fAiff s EOR M A Bt /i 1o

kind: StorageClass
apiVersion: storage.k8s.io/vl
metadata:
name: gold-sc
annotations:
storageclass.kubernetes.io/is-default-class: "true"
provisioner: csi.vsphere.vmware.com
parameters:

storagepolicyname: "Gold"

PersistentVolumeClaim
W, NHFLFEE Pod T PLIE Y PersistentVolumeClaim 15K £ A&, PersistentVolumeClaim
n2h PersistentVolume fREAEAIIZIUFIZE . 5[E (ReadWriteOnce ok ReadWriteMany) DA
NMHMBE SR, 125K AT LATE vSphere IRETHIZIA B &AHN Y PersistentVolume M4 AR E R
WSk VSAN X3t
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GBI, PersistentVolume 2 HEh4hE 271, Pod fii A IH:2L PersistentVolume Fij5[A] {7
fito
TSR RAI:, S EEAER Y PersistentVolume S %M EA7 % .

kind: PersistentVolumeClaim
metadata:

name: persistent-VMDK
spec:

accessModes:

- ReadWriteOnce

resources:

requests:

storage: 5Gi

storageClassName: gold-sc

Cloud Native Storage A

Cloud Native Storage fif FHZ 411415 vSphere {7t TEE A
TEE R TIXE AR H R,

E Kubernetes

K8s Trfigzk

Kubernetes &£
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1F Cloud Native Storage 41, £7F vSphere Hizf THIREIIIER 19 S SERE i — A~ H
Kubernetes ffit., LI FIEREATIRAN FFEFR, Kubernetes /Bl St T2 Ho

# HHFE vSphere with Tanzu FREHUETI 4 SERER] Tanzu Kubernetes Grid £ERETIME B,
1120 (vSphere with Tanzu BEEAIEIK] ) STk,

T vSphere A SFMERD (CSI)
S TR SRR, SRR AT CS| IEbRF.

vSphere CSI &AM, A4 %S Orchestrator (41 Kubernetes) FIa Rl T/E#ATT
vSphere f#ifi. 1Z3H1ECFF VSAN AL MY vSphere £

vSphere CSI 5 vCenter Server [ CNS ¥HPFIRH TR, PAEHATHTA 7085 1 2 5 0E
vSphere CSI 7 £V N IhAE

. PINERANE

m  vSphere 2K f#HIIAE

m  Kubernetes [Xli,

w AR

m > vCenter Server K& ZAEHELOAIEERE
N EUR SR AR R 25

m  VSAN SRS

F Kubernetes I, CSI#XahfE/7 55k vSphere 2 LR 7411 (CPI) —iiefli /i, CSISXE)FE LA
A GRE AR, BARERFT B D T . AMEE, 155 Kubernetes vSphere CSI 4l
EIRE SRR BX B P 8 4

1355 7% ST Tanzu Kubernetes Grid ST CSI KIS, 520 (vSphere with
Tanzu BESAHA] ) SCRY,
Cloud Native Storage iR355s414F

CNS RS Hs4a1bak CNS I e BAE vCenter Server 1, ‘B2 vCenter Server & HY R, 1]
THATE RGN BNy T A

B aarehy, ©5 vCenter Server #TAZH, LABIESCRAZXSSGHIFEN R o ST 7R RIS RE
IR AT RUESR BB TR IR S 20

CNS P T EAME, DAME RIS vCenter Server B EERNIE 5 A ds e MO & AT 4 o

KL (FCD)

WHCON B SRS, (VD) B2 B . Coe SN E Ay 2T . X e
7E VSAN. VMFS. NFS ik vWols 576 |, FHH37+F ReadWriteOnce &F#e45 .

FCD AR RVHERF LR Pod A=fp L2 SN T 54 AGHDU A= FUYIERAE. AU bLe
Kubernetes 13, 1afT & METAAIN IR, HOVEZ N IR IR A MR, T
CNS T PAA AR A AR T A d PR
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VSAN CHR S

AL E ) VSAN B, HITSZEF NFSv3 I NFSv4.1 L= Cloud Native Storage X
ReadWriteMany 28I FF A& vSAN SOz, —/ ReadWriteMany 25 1 DI a2 24T
Mo BAIEFS Kubernetes 150815 Kubernetes ST Z A pod sl IHRE 7 2 ML
HE T EsRsnEE
ST RIS S — P vCenter Server k55, B X FHRIEHEEIIAEER B FF A G, B
&, RSN BT RS R r S

£ vSAN XHRZEFXHE

VSAN CPHIRSS e ReadWriteMany (RWM) ZERUFEF AL I vSAN =, —4 RWM &r] L)
AT AHEA. BTEE Kubernetes 1758k Kubernetes SRR THUZA pod sl FREF 2 [A]3:

%o

Kubernetes pod 12k RWM %M, Cloud Native Storage 225 vSAN ARSI T, LA TR
F/INFFRB 2SR NFS fSch3t sz, SR, Cloud Native Storage ¥ RWM &3 #1217 pod 1
Kubernetes T/ET5 5. WIHRZ/N iK1 RWM %, Cloud Native Storage i iZ 45 1Y
RWM & A7, SRR GRS .

N TRESCRE RWM &, IBREEA ARG L T Il

»  {#/f] vVSAN [¥ vSphere 7.0 M HH E A

A VSAN AL ATRAEE, B2 (FEE VMware vSAN) ST vSAN SCEER S
»  Kubernetes 1.14 } HiEiffiAs

RN CSl, SR, 12 0 VMware vSphere Container Storage Plug-in 304,
TR A SR AN R R

BE—awaTEAPHNAEFEZENXGSE

FELRGI, B[R —ar 24 22 A R R LR P BRSSO 2 i . (AN A R R
T
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Kubernetes-1

namespace-1

VSAN BiiETFhE

BNAEFMaETELZENTHSE

R BIHEANRI R AR e AN R 0 i 424 25 ) TR P BN SOk S Ak o AT 2 s1a], 156l

T F R A G IR B & S5

Kubernetes-1

namespace-1

R A

Kubernetes-2

namespace-2

Rz FA

VvSAN #iE7FfE
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Cloud Native Storage i F

7F vSphere Cloud Native Storage FfliHT, QA Kubernetes A&t FEATEE M T - 2008 1 4y
AMZE: Kubernetes /1 vSphere #HE Do X PAFIU R I A A RUE TRIASE] A T B IS TA A AR
%o

CNS Kubernetes Fi A

Kubernetes ] 1A VLi& Kubernetes & A DIRIN TR 25 . Kubernetes #5721 51, B IDAEE
HETE—H . Kubernetes [T F7E Cloud Native Storage FREH B TIAT 55 E 45

n EUEAEEE vSphere CSI, HRER, B2 W (VMware vSphere Fas AN 138 ) KA
vSphere s fHESH1EE TR

s ERE A, HAXPUEER, S vSphere CSIIRENIE T - Bk, HXEENER, 1HER
vSphere CSI IXEIFEFF - 5.

w  HITR AN I A A R
w  PITARRZE A IR

CNS vSphere AF
CNS vSphere J{]) 5k vSphere #HE 5141151 vSphere Client DA TVA FE55:

n  PUTHERN RSSO Ay B E . B, BIEE— T Kubernetes £ 2RI REAUA LT it 5%
FR L 2GR 45 Kubernetes H117. 155 Wb Kubernetes Gl /7 TR

m  {#iff] vSphere Client [/ Cloud Native Storage #i%7 Wifs Kubernetes S & es s 1ia] TR LFITE
B AERE . 152 0 g Kubernetes SEREF I A 2e 4

i&FF vSphere &£ 5 RY Cloud Native Storage

vSphere & 5111 Kubernetes MR FEAETTIR, O F TR A A7 iE E R AR 55 26 0 e SN LA i
T, E HAR AL Kubernetes TAEMAUS, vSphere F57HE 5 n] DA 35 SR 28 I A JET 1
S GEORERNE

Cloud Native Storage FJZE 3k
Cloud Native Storage FREHMINIA Kubernetes SEREH BN AT B 22K,

Cloud Native Storage &£k
AT vSphere R
n AN Kubernetes,

n IEEARERIPL I Kubernetes 21T, 55555 vSphere CSI #fif-J14£ vSphere 11217 Kubernetes
R4S B, 12 W VMware vSphere At S0R.
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Kubernetes S8 & UM AU ZE K
w BRI 15 sl SRR R L ZEREAN T R AL |- 205 VMware Tools.,
AL
w  RIE TR EEDR TR E CPU FINAT,
WAV ER AR ] VMware HEREIL SCSI 5l R
n AR AUE A ML H A A7, I vSAN
AR R disk.EnableUUID 24, 152 WALE Kubernetes HEEEREIAL.

w Oyl BRI AT IUNAIAT9, 1E20% CNS T3 R LA B

CNS X &R EK
¥ vSphere AR 7.0 B SRR SHEAN Kubernetes A 4: 58 1] .
n fEHERERRAT CSI. HRAFE, 1520 VMware vSphere A7 il SCRS

A HIFFECE VSAN SCPEIRSS . AAIE FL AR SO EIRSS . 1P it MIZEE . AfER, WHE W (B
VMware VSAN ) A%,

n PIRREEAE NI E N Kubernetes 5 S S USRS E R Ze 5] vSAN SR MIZ R, 152 WAL
L VSAN SR L 151

L& VSAN XFHE =AM K i IE

RS LE [T vSphere Kubernetes FriEH1 % ReadWriteMany £ /A 4, 1l Kubernetes 7 & %)

VSAN SRS IR FTRE OIS . SSHAT RIS Fh 2%

EE M

Fic VL I, IR LA T K

»  {ETE Kubernetes T by FIDUBE IS IR RAR 5 vVSAN SCPFIL it (S 0N SCFG ]
GBI RN, ATk

w WUERE L RN, s iR £ R LR AR TS 21— e S vSAN SUPFIR S5 2%

n  IPREED Kubernetes 155 & S HURAE R G v] DAl SCA-IL = 1P Hilk B 420510] vSAN SCf-4E
o AT pod AfE ping Biamnk 1P HuHEU5] VSAN SCALEE,

CNS CSI WNEHREFF R IRLEEC FL D CNS SPGB ae i LA 78 % PR PR AR Zorh O S
HKeijsln] vSAN SCAHIEE

m O LR VSAN SRS 2 P28 1P g,
N3 VSAN SCEEHE IR CNS WL Rl
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Kubernetes ¥5 & 1 Kubernetes T & 2

Kubernetes £ &

CNS CSlI

Pod/¥5 &
[ZES
TR
=%
vSphere &2
ik o) s
vSAN FS F%
vCenter Server ESXi
VSAN FS
FEZIE, oRBIEE IS G DL HEN
I CNS BREER AR AT R
% ik
vSphere HEKI% i, AEil Kubernetes SR, 515 AT AL A LY
%
Pod =T 5 B4% Kubernetes {f JHZ 2% 14 775 S5 i {5 2k pod £ pod
SR
L SO R4 CNS SCU-EHR T B 04
VSAN SRR JAHT VSAN SCH LS H SR s m g s

» B4 Kubernetes T fil A — A4 IR I SCP R o IR ADIO0 15 F 10 5 2079 i R
pod 2 pod {5 IFEIU KA o EECE LU B, (IR

w SUTREERCE D6 CNS SRR RS A R 19 i PR E R e B U3 TH) vSAN 3C
3t B, B, fAE MTb:

n  App-1 751 App-2 pod fit B A FHSC-E, H A AT LGS CSI X EhFE - B RO FE S U [a] St

Fo

»  App-3 Ml App 4 AFLE XA, ok Seri i,
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m  VSAN IR BASEREAE ESXi AL FAY vVSAN XA &2 ML . Kubernetes
Deployer 2—FImRLE | MSEAEE Kubernetes SRHUPITEUIRSS, TG E B HE HH FR RIS
L, PAMI Kubernetes 13 S 1% AR E R G nl LA R VSAN AL

LRl

UL R R 5 1 AR 520 pod B2 Ts ML s, (HAFAE R A PR i«

CNS SCH-IHEEBRE AT CNS SCHHE 1D [TA T PR S AU . B4 CNS e 1D T Al 1]

JUEB R DA IR T A O B

m CNS EBAERE AUTH_SYS SHBIGUE, Z S iUt - H ID IS5 ut. AP CNS 3¢
PEEREARIIVI ], AT CNS SRR A A 8 AN R P 1D,

5[] CNS UEIIAGEE ReadWriteMany $5 A & 1] AR iy 2425 1) ME Kubernetes 1]/ G
Fr AN E . SR G EAUH A REVIIR] Kubernetes DARES HY I 224 [A] R

ftE CSI IEEhF2F LLiFa] vSAN AR S &8
FRYERCE , CSIIKEDFEF Pl DAFE R T T SCEE R 51— ek 2 vSAN £ERE B 2 S

FTABR SO 5 1 T SR S5 E vSAN SEEIEA TG, % Kubernetes SEIFERT, L CSI YXENTE
Jr, AEHAREUIREE I SCARIRSS vSAN SETF. [Alt, CSIIXEIFE 7 HABEIXEE vSAN SR | B &S0
o

TEERINBC E T, CSIIXEE 7] vCenter Server IR IR SCAIRSS VSAN SEHEFH TSR 55 o
CSI AN Fr AR UEAE B o SN T3 R SCAIRSS vSAN SR

Cloud Native Storage f B Hn4F%
CNS vSphere JIJJ A AULATRERRFAUA BEFT S Cloud Native Storage HECII#A T
TR/, DUME I Cloud Native Storage BRI 545 FlAL PR 5

E AT Kubernetes SafFGILXUE A4, WIER7E vSphere with Tanzu BRI TAE, 5 T 1EMR
WA T8 A O T B R

HK vSphere Hif i FIABR DA an i 612 £ e R4 s 2. I {vSphere 41 ) SO,
Atk LR ik B3R
CNS- Fmfiil > IR B S-RAE TSR AP T R AET R IL EEE 04
Datastore I, BN, MBRAITE Ay 85
1F,
CNS- FAL > B > A X FEUFHT VSAN HulR (g 7EEH VvSAN SRS
HOST- i VSAN FERE AT, WJ
CONFIG- AFG AT
STORAGE
CNS-VM ML > TS E > BB A AVPEIA RIS IR R ARy SR L.
Lo
FEML > BRSO E > H Ik i & VIR Mk R AR T R
o
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I

CNS- CNS > n[j#i2

SEARCH-

AND-SPBM v it f bt > RS HRIREDE AL
e St

7 Kubernetes | 171i% %K kg

R

RVAHEE R S G = AT
fig Ul

TR E SR RS

A7 < Menig s
A G G RS T EAN S
B filn, BAgttmamms
ATPAEREI AT S LA ]

Vil S S s 4 o

T DAAI NI, T
RENLI AT e (e,
T, SRR LD HA
AR S ] CSI X EhFE
J¥ 1 CCM 1 vSphere HJ ik
HIT G, WRvritrid
FZERIAHESR T 50 Fh, A%
M ey Ao

=R

I vCenter Server,

SR UITEE BT AL
EAEITI NN

Y Kubernetes AN TFEFI vSphere Fiifon 45 5l e Fr e /g EoK . 1E4 vSphere 111,
FEATDIARE Kubernetes 1R (b4 8 105K 61 2 1 SN LA SR

BRI 5 S FF Kubenetes Aas A EL VSAN SCAF-E
R 24 vCenter Server 52, SRRSOV RN A7 S

] R SR 24 R o
AR

s Kubernetes /iR

s Kubernetes ]/ AtE

PR AR A RS
AR U TR IAAE 0K, R Lk

AR

w TR R SR SR AR A RN A

EZ

1 1E vSphere Client 1, FTH-EIERIAFHERIE S

a AISRE > RISAIACE A

b /ESRBSAECE S I, ik BT SR .

c AR,
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W&o AERTAT SR i AR

1R R Kubernetes FERE
vSphere I/,
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2 H RIS EFRAEA, KRBT T35,

BEI
vCenter Server
E210
R

3 (ESEMSEEAM UL “BIEAAE R T, 2EREh vSAN FEREETIRN, SRS T 28,

#ReE

P vCenter Server 524,
FONAT TG 28, I TERREsE -
NI RIS A

4 fE vSAN UL b, ESCEISHINGE, SRERET—25.
a (ERTRMREIR b, G SO R RXER SR A S v OB

b ARSI b, B SGRSRISE I, AT SR SR R ORI A A7 BRI A 713

5 {EFFREREMETIN L, BE S RIEITACT vSAN Edlafr sk, RRRET—35.
6 {EREFFSER I b, BEEIRE, K55

Edit VM Storage Policy

1 Name and description
2 Policy structure

3 VvSAN

4 Storage compatibility

5 Review and finish

Review and finish

General
Name
Description

vCenter Server

VSAN
Availability
Site disaster tolerance
Failures to tolerate
Advanced Policy Rules
Number of disk stripes per object
IOPS limit for object
Object space reservation
Flash read cache reservation
Disable object checksum

Force provisioning

Space-Efficient

sc2-rdops-vmO08-dhcp-23-199 eng.vmware.com

None - standard cluster

No data redundancy

1

[e]

Thin provisioning
0%

No

No

CANCEL BACK FINISH

BUAE, BT ULRHTRESRIR 2R A Kubernetes FF . RGN SR AU U7 SRR P 1A 8 208 S — 8

55, DMEE TS B B
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Bt E Kubernetes Bf&EE I
TERAT SR E, S disk.EnableUUID 2%, DUEREIINLAT DA ThEE 3 e 4
K IINEEE BN RN U S AT R 2P

BB &
m jj Kubernetes FEEE QI LA N, B IWIERK, 15200 Cloud Native Storage fEEK,
TR EERALECE ORE.

IR PO T, 1205 CNS 5 ERIAT LA e ER I

B

—

1t vSphere Client /1, 78 AL, ARG PR E .
BRI EDUED R, KR RITEHE .

it RUESEC SRR E .

fil¥i disk.EnableUUID £%{,

INRZZEU AL, WEIARLERE DD True, QURZSEAAAE, WHIRIDTFRLERE D True,

A W N

EHR I}

disk.EnableUUID True

54 Kubernetes 8B R4

7f Kubernetes B A RSN AR EE, &ML FH vSphere 1 %06 o~ fE vSphere Client

o TR RIS, TR AL ﬁﬁ%‘llﬂi‘cﬁﬁﬁﬁ&hﬁﬂ%o

H GRAE Kubernetes CNS Ik 55#% FiBREE, MIFESAT5¢ 4[R2 211, vSphere Client H1[f] CNS *f

FOTREICIEIEN TR

SB
1 SE] vCenter Server S5 Ok R 7%
2 R, KA R ERAEE T IOERE.
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3 WEHGIH A AR S, s AR SRS S AR

[\ There are vCenter Server systems with expired or expiring licenses in your inventory. | MANAGE YOUR LICENSES || DETAILS

vm  vSphere Client

a1

E] 2 [h vegaDC ACTIONS v

v (5] sc2-rdops-ymOg-dncp-23-1 Summan Monitor ~ Configure ~ Permissions  Hosts & Clusters ~ WMs  Datastores  Networks  Updates
vy gt =
~ [ vegaDC —
v Issues and Alarms Container providers: Kubernetes WHAT IS THIS
[@ 1019310227 Allssues
F{ 10.193.14.252 Triggered Alarms
101932131 v Performance Volume Name v Label \ Datastore T Compliance Volume ID \ Accessibility v Capacity
. Status Quota
@ 1019330.96 Overview
{3 k8s-master Advanced [ pyc-BAafeSef-28d SEE ALL [E vsanDatastore @ Compliant a7110734-51ef-4372-a7. () Accessible 500 GB
& Kas-nodel ~ Tasks and Events
5 kes-node2 Tasks
£ k8s-nodea Events
{5 kBs-noded Security
~ Cloud Native Storage
Container Volumes
1 1-1 of 1 container volumes

Recent Tasks Alarms

»

4 IpE BT AP INEE SR EHE A A LA R

TEAN(5 BTG PersistentVolumeClaim ., StorageClass SE1 &R,  FH# WAL i 2] 5 H oS
Kubernetes 4% .

5 HEELMIIRIEERE, BTG RGNS R ANIBCE . SRR i SR S An s B
T PCHREEIEE R vSAN IV, A BRI SR b

/A There are vCenter Server systems with expired or expiring licenses in your inventory. MANAGE YOUR LICENSES DETAIL!

vm vSphere Client

1] =] =) [ cls | AcTions~
v [{ sc2-rdops-vm08-dhcp-23-1 Summary Monitor Configure Permissions Hosts VMs Datastores Networks Updates
v [ veqaDC
v [l als w lIssues and Alarms - Placement and Availability status: Affected inventory objects: s
[ 1019310 227 Alllssues Heaithy 22 B vMs 5
2,10.193.14.252 Triggered Alarms & Improved Virtual Disks 1
@ 10192213 ~ Performance
E 10193.30.96 Overview (3 View Placement Details
{3 k8s-master Advanced
m Y Placement and Y Y
(5 k8s-node w Tasks and Events O Name Availability Storage Policy
Task -
£y kBs-node2 - [J B vMnome Healthy -
(% k8s-node3 Events - . ; -
7 kesnodes + Resource Allocation [J  Virtual machine swap object Healthy ER vSAN Default Storage Policy
cPU
" ~ 3 % k8s-node3 & Healthy
emory
Storage £ Hard disic1 Healthy (8 VSAN Default Storage Policy
Utilization L) Hard disk 2 Healthy (g space-Efficient
Storage Overview B VM home r— .
Securit:
g L B3 M home Healthy Eg VSAN Default Storage Policy
~ VSAN - - a e ’
Health O Virtual machine swap object Healthy g vSAN Default Storage Policy
Virtual Objects —
Physical Disks v b kesnodes Healthy
Resyncing objects T »
Recent Tasks Alarms A
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BnESREEGFHESER
LA vSphere DI BOR IR SR AL FCD REAURERL o
7F vSphere IR TN T 22— L0 %S, UHTAE vCenter Server SR IR/ 7 2 Al B vl {5 4
Yio SRJ5, vCenter Server W LURIETZE MBI R H T, AXS5 vSphere & FE1H 411
R R, 1E2 W (vSphere Zatt) SCRYHIY vSphere [EUAUINE AL
IR
1 1t vSphere ML B MY IHE LT
AXREE, SN EBPEIIRSARER
2 A Kubernetes SEH¥ I AUFTAT 1 sSUREAUN LR TN
fifiJf] vSphere Client ST B EE,
a SR R
b MWEHRLSR, SPERARES > g BRI R .
¢ MERHWUFAERRE Mo, SR Unesseng, Ko msE .
TR RPN R, AT LU AL 00
3 fiiff] vSphere CSI ¥ #7F Kubernetes HEREH O IS FE A 2
a QUEESI BN 7% RIS StorageClass.
HZEPLUT YAML SXHR B,

kind: StorageClass
apiVersion: storage.k8s.io/vl
metadata:
name: encryption
provisioner: csi.vsphere.vmware.com
parameters:
storagePolicyName: "VM Encryption Policy"
datastore: vsanDatastore

b fiiff] PersistentVolumeClaim & &+ A%

PersistentVolumeClaim W JfF storageClassName T-E 05 IS A7AiE 20 AR
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vmkfstools e TEHE VMFS %5 | (F5& SRR ESXi Shell t542—. AILA# ] vmkfstools
WA PATIRZAEAEEAE, Flan, PIDAEDER > X | IR EE VMFS Bdiafifd, sliifE VMFS B NFS %
PEAFAE P A AE I AR A o

B vnkestools BHTHMUS, vSphere Client AIRERS L BIFR . 7E%& i Rl ET ek Fogr 1
=

1125 ESXi Shell FUTE4fE 2, S M (ESXCLI ATT) o

ARFEVRE T AT 8

m  vmkfstools 4Gk

m  vmkfstools a2

vmkfstools A& i&i%

W, I root HI P B BIAIEAT vmkestools s o [HIE, A46a4 ARSI root JTI 5
s, WA G2

vmkEfstools iy XHFLA T ay Bk

vmkfstools options target,

target JEHR Ay AW IUN HIEIO X . R Bk

& 19-1. vmkfstools M S

28 R
BT MITHEIE vmkfstools EHITHITR AN — Dl s SATIBI OIS E. a6l

T PRGN e B A%
IR, FOERATHARIEIE AR FARr U2 X 2.

43X PRI WS BT disk_I1D:P¥E, Mo, disk_ 1D ZA7HERER IR I35 5
ID, PREREDXGESIER . 5 IXEFHHRTE (0), HHAI AR VMFS
X
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R 19-1. vmkfstools S8 SHE (£2)

28 R
B FRE RS HOE . IWESEUI ESXi Wi RGP RE G BERELL /vnts/

devices (A AFRAMAHID Ik

FEE A A IR, 6 FIDL i

m RHAAE LT SAN R4S : /vnEs/devices/disks.
m ESXi @i /vnfs/devices/lvm,

B —f SCSI %%5: /vmfs/devices/generics
e F8E VMFS X R G tE . WA H0E AR sl i 12, HTHE /vnes 1

TR FORAS R . BRI AR s SO
w RE VMFS U RG, iDL Mg

/vmfs/volumes/file system UUID
9
/vmfs/volumes/file system label
® EHET VMFS Zdafrtl BRSSP, ws A M

/vmfs/volumes/file system label|file system UUID/[dir]/
myDisk.vmdk

ST TAEE 2 myDisk. vindk A H S, iGN\ e B08 72

vmkfstools &2 1% IR

vmkfstools Ap A I, A Lede S 2R i o
DR S Saw N hE e B o8 W e e S P 1 ( O e e i i

vmkfstools --createfs vmfs6 --blocksize 1m disk ID:P
vmkfstools -C vmfs6 -b 1m disk ID:P

-v FiEIn
-v IR R e A AN )
2 IR AR

-v --verbose number

TVAFEE number B, YEBEEM 1 2] 10 FIREEL,

fE AT vk Estools BEIERFI LAFRE -v 801, Qndkmiimb A E ST -v F2Wl, W) vmkfstools
’I%’%J\H}% —Vo

HE AT ALK —v T SR vmkfstools ar @A THI, B —v A BN GETHiA .
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X 4B GIEIN

ARG ] IR PR VMEFS B0 A . XS A T NFS XSRS 1 202 il DAl
vSphere Client $T1.

FH VMFS iR E

] vmkfstools ay2 Al LS VMFS s F i n Bk .

-P|--queryfs
—-h|--humanreadable

UIETUH TAEATSE R A VMFS Bdiaf7 ik EROSCHRE SN, RS i e Bl i et B et
— RO R GhRES . Bl PRI AR . UUID DUSAE DX B i 25 11K

AR RIS R VMES KRR GBI, X A0 DA AT R 2 TR AT N B

T PAEEEH] -p £ TIHT P82 -h | --humanreadable {160, I5XHFE, N vmkfstools FFPA AT AR
JEAIHERE

~ff: FH VMFS BRG]

~ vmkfstools -P -h /vmfs/volumes/my vmfs
VMFS-5.81 (Raw Major Version: 14) file system spanning 1 partitions.
File system label (if any): my vmfs
Mode: public
Capacity 99.8 GB, 97.5 GB available, file block size 1 MB, max supported file size 62.9 TB
UUID: 571fe2fb-ec4b8d6c-d375-XXXXXXXXXXXX
Partitions spanned (on "lvm"):
eui.3863316131XXXXXX:1
Is Native Snapshot Capable: YES

13 VMFS $iEFEHEEFEST X
i vmkfstools a2 G VMFS B/ E e E /701X o

—-C|--createfs [vmfs5|vmfs6|vfat]
U AEFRE ) SCSI 23X (Fldn disk_ID:P) A1 VMFS Bulifrf. 1% OB B 510 0
X, X1 VMFS5 fll VMFS6, A FME—H /Nl 1 MB,
AIPLS -c I — R LN 2k,
m  -S|--setfsname - NEIEN VMFS Bl @ X Ehn, RIS -c dmigs &, 18eiEhr
%0 128 NFERF, HHAH LML RS 2%

NI SR, vCenter Server #S7 4 80 MNERFIOR G, AR IEAN BRI L ARG T B
Hl, MEBAZEOREIEETRINE] vCenter Server Hl, ZFReS4i5

TEEXERRZ 5, WAL vmkfstools R HiE VMFS AN T br. BARRHE <l
1s -1 ey AEmmZed, I HAEN$ER /vnfs/volumes H3 N VMFS &R 5542
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T VMFS bR, 5] 1n -s£ @y, WIEHELL N R

1In -sf /vmfs/volumes/UUID /vmfs/volumes/datastore
datastore 31T UUID VMFS 1R,

E RG] vCenter Server FEME TERIEAL WX VMFS SRR AT B SR vCenter
Server . IHHEAELRUE VMFS FRZSTENTG vCenter Server LALH#R & —E1.

B  -Y|--unmapGranularity #[bBsSkKmMgGtT] - [t & & H T VMFS6, A HH R SR SORT
o BRINKIE N 1 MB. SHR/IN—HE, By N A 2T,

B  -O|--unmapPriority <none|low|medium|high> - T 1EBYVIETT VMFS6, AL E X
o

= i VMFS X HERSRITRA
RGBT naa. 10:1 47X AT R my_vmfs 1) VMFS6 Zdla 1244 .

~ vmkfstools -C vmfs6 -S my vmfs /vmfs/devices/disks/naa.ID:1

BHEHIEXRNE] VMFS #iE1FE
i 1] vmkfstools A BEHEX IR INE] VMFS £l (7% .
IR, % =00 X VMFS B EsEk span_ partition F8E 1055 X o

-Z|--spanfs span partitionhead partition

TR E F XS 4y X S5e BB 2 4 0R, fBIA1, /vmEs/devices/disks/disk ID:1. RRRMH %I
LI IN— N EdEX 2] VMFS Bdlufrtig, XSl sl I X,

TR, EEERA span_ partition FHEEN) SCSI Kt b2 WAL IMFTA 50k

=Bl ¥R’ VMFS HiEEMEH R
FERRBIR,  AoRis Bog i) XY e VMFS Bdlifr g A1 551X

~ vmkfstools -Z /vmfs/devices/disks/naa.disk ID 2:1 /vmfs/devices/disks/naa.disk ID 1:1

¥ RAOSR A S A A X, B naa. disk 1D 1:1 Fl naa.disk 1D 2:1. {ERRHIA,
naa.disk ID 1:1 e XA

i VMFS $1R7704
TASBORICIRANE] VMFS SUA7s, TR FTDASIIILA BRIk N, ST vmkestools —c 4
%,

FERSEAF G A i e, nT DS R /N
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122l FHUA B 28T
-G|--growfs devicedevice

Ty & VMFS Bl sl LR EBdE . B,

vmkfstools --growfs /vmfs/devices/disks/disk ID:1 /vmfs/devices/disks/disk ID:1

JE PAREE 2 1 T

F T REAURERE B, AT DO . IR P it e S5 A R . o R A 25 th ] LA
1f vSphere Client ${T.

EZ 0L AZ SN

TE OV PR AR, FTLAEH] -a1 --aiskformat FIEBUKFEERAAR A,

R AERELL PR

m  zeroedthick (ERIAN) - BIE RN NS BT 2SRl SR A SRR IR
EdE, HEMWERWIE RIS TENEREN ST ES S RIS MRS

B  ecagerzeroedthick - 7EAl B R R E 2SRl 55 zeroedthick AREAAR, 7EOIEE L
PR e ORI E S, GRS SRR AT TS I [A] TR 23 b G HC At 28 R st P T
TR

m  thin - MFEESIEUA . 5 thick KA, RO A9 UEAL o T 25 W], i
et R I RS

m rdm: KA - PR RIS

m rdmp: KA - YRR CEGED BRI .

m  2gbsparse - REIEXK/INN 2 GB (MBS, . EPPEHZAS WA S W VMware Fusion 2 28
MIFEE VMware F=ih i S (HE, BRIEE Jefi] vokfstools DAHEEAR L (U0 thick BE thin)
BTN, WIAE ESXi LA FRsiiaas ToiEET L.

NFS ##7756E L rRE&EE

NFS (XA il RS A5 N thin, thick. zeroedthick Fll 2gbsparses

1M, Thick. zeroedthick Al thin FUHIERIIAHIE, [KoHPGES BRI 42 NFS IR S5 2 ESXi
Tl KEZENFS IRESEE FINERASECENS  thin, {HIE, 7F %% Storage APIs - Array Integration
1 NFS k555 I, FIDAGIEE zeroedthick AR, . 10 B 25 [RI#R1E, NFS ARSS#$ AT A B
PRz,

HFERER AP [RTE4IE ., 1SS0 5516 &5 TRhshie i
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B E IR
] vmkfstools w4 A LLGIERE IUREL:

—c|--createvirtualdisk size[bB]|sS|kK|mM|gG]
—-d|--diskformat [thin]|zeroedthick]|eagerzeroedthick]
-W|--objecttype [file|vsan|vvol]

--policyFile fileName

TR BT R e B AR O R B . 8 AT R/ Ne Tl size g NI, ATLIIN I x
(TFH) . m Gk 8o (TIRFET) SEHUARIHEL A, A TR Y KNS
vmkfstools ¥ k Bk K RN TF . WRAFRE AN ZAY, vmkfstools BRINEETFY,

AP -c e —FfsE LT 5,
m  -d|--diskformat FEERTTFS

m  -W|--objecttype FEEMEIUEE VMFS B i L SXHE 2 NFS Balifrig Lrscff, & vSAN
KHRAAE NS4 2 Virtual Volumes XEAZ 1 oS .

m  -—-policyFile fileName H&EMMLIIREIUNIAZAE TN

Bl RIEEMEE R RG]

AR R InfT B disk. vmdk 1) 2 TIRFATREMER S BERAES ) myvirs 1) VMFS EUf 17
i BV R SR HEMILAT AT TR 2 e A4 o

vmkfstools -c 2048m /vmfs/volumes/myVMFS/disk.vmdk
HIRAIL R AR 2
i vmk£stools A4 Al DARIAA L REIURE A o

-w|--writezeros

B TUE A A A BTS2, W T8 R SEnittar & T UARREAE S RACI TR, HAAI
T ARG R NI R U IR 1 1/ O T B8 o

e S, A BRI T £
¥ I EE IR
i vk fstools iy a A DAY FehE T B PA 2
-jl--inflatedisk

2R chin BEATARN eagerzeroedthick, MIMERE THTAARIBA LS. 20K 7 BCH B %R
HIEARST BRI
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1% Zeroedthick E L E A Eagerzeroedthick ##
A ] vmk fstools BT zeroedthick [ LN eagerzeroedthick 4,

-k|--eagerzero
PATHGARN, T2 OR BE R IR, b AT 250
LA N B THR A

vmkfstools --eagerzero /vmfs/volumes/myVMFS/VMName/disk.vmdk

BRETH
1] vmkrstools Ar A TTRURA M,

-K|--punchzero

ISP T ZUBE TG, U MRS i o3 e L0 o A 88l b A=l AU Do i A =X
0 R AL o

1 B HE 30U 22
i} vmkfstools 2 VMFS & |- 35 B I e S o
i FH N A 2250 «

-U|--deletevirtualdisk

Efn A E LR
] vmkfstools a& HIAf VMFS & b HTE R f i AR IR SR TEL A 44
TR R A # B R 2 oldName, VLSS Ak S % newName.,

-E|--renamevirtualdisk oldNamenewName

SRR B AR IR R IR B RDM
A vmkfstools 4 QI AR E 1 RS B B TR RILAS
qk root I FARE FOFEREUIZ AT B RDM . AR E ARSI A sl % 2 oldName, VL BCHT S48 3C
&% newName,
-i|--clonevirtualdisk oldName newName
-d|--diskformat [thin]|zeroedthick]|eagerzeroedthick|rdm:devicel|rdmp:devicel2gbsparse]
-W|--objecttype [file|vsan|vvol]

--policyFile fileName
-N|--avoidnativeclone
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A DA F- 0550 S S G R A AN S 4
B -d|--diskformat FEERMIIFE,

m  -W|--objecttype HREMIUMKALZ VMFS Bl FiOSCFL 2 NFS Bdfafrfif FROSCrF, /& vSAN
Bl L IXISAE 2 Virtual Volumes Bl (76g FION S .

m --policyFile fileName PR E R M AU A0 TS o

BRSO T, ESXi i HHANUG A T e bR o AURAEIIBES SR s FEROR, MR LUK SR 2 K
Ao @ﬁ‘% ESXi meﬁ%’ ﬁ%}gﬁ -N|--avoidnativeclone iﬁﬁII)T\lo

Bl SeREEUER IR E L 2 BRI

AoRBIBIA T s templates fAEFEH AR IO N A e R nyvMes X2 %0 F 48 my0Ss . vmdk
MR AR A S A

vmkfstools -i /vmfs/volumes/myVMFS/templates/gold-master.vmdk /vmfs/volumes/myVMFS/myOS.vmdk

AT A REAWUAC B S s I LA TN A, KRR B Do S IR S, 4l R ol s s

scsiO:0.present = TRUE
scsiO:0.fileName = /vmfs/volumes/myVMFS/myOS.vmdk

R A AN RS 2 W -d 1 --diskformat I,

Y FT SRR S ESXi A (filan 2gbsparse #8350 I, T IEER A T HiiaE
BT LUR I R R 2IAE ESXI BT R UL

flan:

vmkfstools -i /vmfs/volumes/myVMFS/templates/gold-master.vmdk /vmfs/volumes/myVMFS/myOS.vmdk
-d thin

¥ RENEE
QUL 5, AIPAEH] vikfstools &4 s Begs 1z e U LAORES /N,

-X|--extendvirtualdisk newSize[bBsSkKmMgGtT]

BIE newsize ZEUNAAN IBRAEL . BAZEUAX S KNG o vmkestools K k ok k BB TFI,
GnSRAFEE AL, vk fstools BRI AT F o

PR newsize ZECKEHTE SCBEANHEALNIAR/N, AR E SCERTREAIINIIR N,

Blan, 24y 4 G FREUIEEY R 1G, MHIA: vmkfstools -X 5gdisk name.
W] -d eagerzeroedthick kI, FPEREREELY RN eagerzeroedthick %1,
] -x eIy, FHEEE B RS

n AR AU IR SRS TR e A, B A RERR A DR IR SR B Rl 0 e i [
IR
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YRS, BTRETREITEAL LIS R S, X, B PR EAR G SRR N
AMERE.

F 2R e L2
BT AR R E RSSO M ESX Server 2 A& X640l ESXi #8,

{5 FHI 2615 A 53 LEGACYSPARSE . LEGACYPLAIN . LEGACYVMFS, LEGACYVMFS_SPARSE #lI
LEGACYVMFS_RDM AU R4

-M|--migratevirtualdisk

IR E IR AR AR F ARG

FIEF vmkfstools Ayt VMFS 4 O EIR s ET (RDM) SCAFFHRAER LUN R RSO, vyt
2 JE, BATPAGIETE L VMES MRS IR] LUN G BRSSO S5 BRI I # LUN R/ MA
Al

-r|--createrdm device

1RIE device ZHN, usHILA Mg
/vmfs/devices/disks/disk ID:P
Tl flEEMGRERNX RDM BRG]
TEM B, DLy my_ rdm.vmdk 1) RDOM A, F1KE disk_ 1D BRI 2123

vmkfstools -r /vmfs/devices/disks/disk ID my rdm.vmdk

R R A AE R MU B SO INA R AT, RS E D B my_ram. vmdk BRGSO

scsi0:0.present = TRUE
scsi0:0.fileName = /vmfs/volumes/myVMFS/my rdm.vmdk

BIE I SR AR R F ARG

T F vmkfstools 2K ELm A S 2] VMFS % FOScft. 1wk s, g afLa] DAFE D 0] el
HEgad ESXi SCSI i a s, YU INILIUL 1AL SCSI a2, Blan24 SAN BRI AR -1z
AT, AR O S R

-z |--createrdmpassthru deviceexample.vmdk

HESTICR IO, AT LA AT E G MR AL VMFS BRI R A o
fEE device k2, HITILL MR

/vmfs/devices/disks/device ID
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AT vmdk 285, wEEHIVL M. SEIar 1T, 155 el i

/vmfs/volumes/datastore name/example.vmdk

lan,

vmkfstools -z /vmfs/devices/disks/naa.600a0000000000000... /vmfs/volumes/datastorel/
mydisk.vmdk

54 RDM HIE &

i1l vmkfstools @43 R TR R E . XM R IR BFRIT RDM SCAR ST B f7 AR 0 42
-gl--queryrdm my rdm.vmdk

BRI A T EVERRAASE RDM (48R, el nl 4T ENERmAE R AR R B, B, 44 1D,

F6: FH RDM BRG]
# vmkfstools -q /vmfs/volumes/VMFS/my vm/my_rdm.vmdk
Disk /vmfs/volumes/VMFS/my vm/my rdm.vmdk is a Passthrough Raw Device Mapping

Maps to: vml.020000000060050768019002077000000000000005323134352020

ERE MR R LA RAR
5 vmkfstools i sRIUA IR U LITIEARI IS B

-g|--geometry

%ﬁtHE@ﬁ§IE§U= Geometry information C/H/S, }iqm(iigiﬁiiﬁﬁiﬁgi’ H»%%ﬂiﬁgékiﬁgi’ S %%ﬂiﬁﬁﬁiiy

il

o

F KRB IEE VMware 25 AT ESXi EHUN, AR RESE BB LATTERAVE R 50
Eo

AL LATTARANPL C e A B PR E R Gesasd T3 B SR ST LN i A IR

KEMEE EMHE
R EEAURAEER, I vmkfstools a1 & sk 84

-x|--fix [check]|repair]

flan,

vmkfstools -x check /vmfs/volumes/my datastore/my disk.vmdk
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MHEEEEPIT BN E
P vmkfstools fir A6 A B MRIRGE . AT DARE S P A R e R 0B A sl R A AE A &L
THRAR.

—-e|--chainConsistent

TFiEIZ &ZIE I
A DA ] vnkfstools iy 4 R s eI T ERAF i S e O BT 556

EIE LUN By SCSI 788

fifi FH vmkfstools #y2 1] 2k ESXi EHLHIEE £ I SCSI LUN, &t i] DB TS, DAEE AL LA DLI5R]
1% LUN, thr]DATEE TS, smibPEEM A AR AL R 7

-L|--lock [reserve|release|lunreset|targetreset|busreset|readkeys|readresv] device

(R -1 eIt SAN FILABAR SSRRAOERATE . (AEHRERERIF S P 60 A -1 e

FrAlE VMware EUEAEFTE VMFS G LUN ATz, & e 20fdH] o
FILME I Z M RABE -1 et

B -L reserve - WEAFREM LUN, TG, R 1Z LUN BRSSPI AT A e o QiR HAb IR 55
AREATAIAZ LUN, 2 BoRTR A

m -1 release - FFBONHRE LUN TS . HAbIRS &I VARRR VI 7)1Z LUN,

» -1 lunreset - IHRTHMONAEE LUN FULA R FRHARC N IS5 a5 iT R T, W] DA %
LUN. IHE B E A2 ise g AR AT HAD LUNG QPRI 1% B S—A LUN, B fRAFE
R

m -1 targetreset - HEENHIR, WHEBEHIERNS5ZBEBI0TE LUN ISR T, 1Hra
Az 557 AT R VS TRIXEE LUN

m -1 busreset - HLERER FIUFTA VIR FbR. IEE BRI P DA BRI TR LUN JHER
TR, LERrA IR S5 P LA 5 T e o

m -1 readkeys - PEHUAl LUN JENHOTR %9, & HIT SCSI-IN R A HFR DIRE o
m  -L readresv - BEHN LUN FTIEAIRAS, G T SCSI-IN R AL B DhRE
N device ZHUr;, EMHLL FAE
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