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1. vSphere Network 1.1 EEEHE

OSI model
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Application

End User layer

MTTP, FTP, S5H, DNS
Syntax layer
SSL, SSH, IMAP, FTP
APIs, Sockets, WinSock
End-to-End connections
TCP, UDP

Presentation

Session
Transport
Network
Data link

Physical
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£ ¥R . Encapsulation and de-encapsulation
w AL (5 D AR B 5 19 AR B R O A T e e, it Pt e a2 .
w DURPFE UM g VXLAN ] :

L VAN Encaptted Frame ]
]

l'*:'-?-lm;'ll-f-—ﬁ e e e e
SEEEER

g

ik i BEE KR E VARSI (WIREEESTT dl220%) WAEHESTE®E / https://aitem.hactcm. edu.cn
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MACH#: % F 5 H 221 : MAC tables and MAC learning process
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esxcli network ip neighbor list
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Maximum Transmission Unit (MTU)
 NLUKMTES S, EA21 [EEE ARl sOff HAl e iz i,
VLAN tagging (802.1Q)): additional 4 bytes in the Ethernet header.
Provider Bridge (PB) 802.1ad: additional 8 byte.
FCoFE frames: MTU of 2,500 bytes.
Multiprotocol Label Switching (MP1S):
‘This increases the maximum Ftherner frame size to 1,518 bytes + (n * 4 bytes).
VXLAN: adds another 50 bytes.

Jumbo frames:
These are Ethemnet frames with more than 1,500 bytes of payload, typically around 9,000 bytes.
They are mostly used for [P-based storage traffic.

Should use jumbo frames (MTU 9,000) for iSCSI or NI'S traffic.
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Virtual LAN (VLAN)

m VLAN 24 FI, LA VLAN X LUK kA4 B

» WEETTREE T eiZ ) VLAN,
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[ Ethernet Frame |
4 bytes
DST MAC SRC MAC 802.10 EtherType Inner 802.1Q EtherTyper Paypload
2 bytes 1 2bytes

3 bits 1bit 12 bits {)
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Virtual VMkernel Virtualized

Ports NICs
ESXi fI-E EBRE

Switches
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Virtual Switch: HE#lZe#4L
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%l vSphere standard and distributed vSwitch

Feature Standard vSwitch Distributed vSwitch
L2 forwarding Yes Yes
VLAN support Yes Yes
NIC teaming Yes Yes

i Outbound traffic shaping|Yes Yes
Inbound traffic shaping [No Yes

TP |Centralized management|No Yes
PVLAN support No Yes
Netflow export support |No Yes
Port mirroring No Yes
Multicast support No Yes
Traffic filtering No Yes
Network IO control No Yes
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Virtualized NICs: JE#IMF
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Virtualized NICs: E#IMF
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4. vSphere Storage 42 H=E

T8 2 A A0 il 3G v e 5% ) 0 40 o
LIRES CFaa WA S i €710 RTINS | 5l
w (PR RN LT AT VM I, I B e e
w BEOM O A M R A A
w LI T A = AT -
o Jet HIRE M ST

vSphere Ff U HIPE (TIA) 37 L EEMIEAT (DRS) « #7445 (IT) LLM VMware Site Recovery
Manager (15 73S REARC L 2074 o

o fERE:
HEFLHL (VM) F14E 1 vSphere TERFIVHEANE REARIBOIL T 1L 2 4706 o
o Al HITE:
HEpAb e e, LAAGET I VM, IR L iS4 Q

S B RS AR (BB TTIT dk #02) WAEE TR EE / hiips://aitem.hactem. edu.cn




4. vSphere Storage 4.2 HEEH

Eae

performance

Storage Array {)

S R R E AR (HAEESTT e 70R) MAEETH# S / htips://aitcm.hactcm. cdu.cn

4. vSphere Storage 4.3 TS

7=i#B%5) Storage arrays

m R A7 LRI
https://www.bilibili.com/video/BV1Zt4y1a7R]j

S B RS AR (BB TTIT dk #02) WAEE TR EE / hiips://aitem.hactem. edu.cn
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4. vSphere Storage

4.3 T=hERF5)

\ f Hybrid \\
[ AFAs "\ II Array |
\ flash memories /

flash and HDD

\ / "\ ) /‘
N // \ B 4

SR P R R EREAER (RBETTETR) REBETREE /

4. vSphere Storage

4.3 ZiEkE5

Concerning the protocols used for frontend interfaces

Bl O ER

GRS AR B IR SR s B F it Mg

30



4. vSphere Storage 4.3 TRHHIE5)
VMware vSphere SZ{F97F i 15 R SEH1
Protocol Type of .
type service Interface speed Typical usage
SAS Block 6 or 12 Gbps 5ha1.'ed storage with limited host
scaling
e Block 8, 16, 32 Gbps Shared storage, typically for
enterprises
Shared storage, typically for
FCoE Block 10, 25, 40, 50, 100 Gbps |enterprises and mid-sized
businesses
iSCSI Block 1, 10,25, 40, 50, 100 Shared storage
Gbps
NFS File 1, 10, 25, 40, 50, 100 Shared storage
Gbps
L=
S R R E AR (HAEESTT e 70R) MAEETH# S / htips://aitcm.hactcm. cdu.cn
4. vSphere Storage 4.4 FiEIEEE

i rkRE i Bdi it : IOPS
® Read and Write I/O per second
® [OPS (Input/Output Operations Per Second) & 77 RGPERENFhegHR,
FORFRGEFPRE ATV A /i L B AP EUE

o ST I AR (SRS as . WA ST E A 1 51) Aot k.
o 85 TOPS {6l B2 s Al AR 40 HAT BP0 7 (] B EE AT B A O T RE R T o
o 1OPS Al (76 RENVEREFIAR IS AP sl ol 7 R EZH R

w SR ERETERER I AR Z, Bildn:
o AEAEE T TP BE AL HE SSD
o FEAfE T g Y A
o PR o Ly
o A3 B SORT TO K

S B RS AR (BB TTIT dk #02) WAEE TR EE / hiips://aitem.hactem. edu.cn
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4. vSphere Storage 4.4 T3pk1EAE

FIREFHEMEREER

Physical disk or SSDs
the maturity of the storage controller

physical media the 1O size

the protocols used

REENFNER.

* The Redundant Array of Independent Disks (RAID) level of the logical
volume presented to the ESXi servers

+ The device type that is used to form a logical volume (iZ5Zi2 & 3#HY)

{3

SR P R R EREAER (RGBETT I FR) MABETHHE / https:// aitcm. hactcm. egu.cn

4. vSphere Storage 4.4 TFikE8E: RAID

RAID ( Redundant Array of Independent Disks )
WTRESEICAR BES, T8 WAR A 4 ) o

RAID £ AN (0 e AR A P S T R %, SRt LL SR
B (A P RE AR U AR I B AR
RAID f&Fha AT AR, FLEHLIRRER O T AT . Al St
SR RE A i o
RAID FY#)) 22 N K BLIR 55 dsH Ay i i) 47 B S RE R C A OB &4
RAID [ A H AR 3 e BT SR 1/0 M.
RAID HY =S I A:
g ( Mirroring )
HE &7 ( Data Stripping ) Q
it ( Daa parity )

S b B K E BB (WGEETT k#ER) WAEETE#E / https:// aitem.hactcm. egu.cn
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4. vSphere Storage 4.4 TFHE{ERE: RAID

RAID level

» RAID(E ] 2 TP Ai s a2 a4, (T 4G4 w1 A -
A e EEEP AL 1% (HDD I SSD) , EF RAID n] DIfE— ok
ST T LA A A S A~ 5 M R A (1 ] A o

PERE: RAID JEREAYIZ ARG L BT a8 HAA I TR REA B

I FHIRAID A4 -

RAID RAID RAID
1+0

RAID $iAR2M# (FiAT)
https:// cloud.tencent. com/deve]oper/artlcle/2304 179

i / https://sitcm. hactcm. edn.cn

4. vSphere Storage 4.4 TFikE8E: RAID

RAID level
= RAID0:
o M FRStripestStriping, 5.
o KM IR LL BB S OT B, BEiE S B AR .

A S, FIrLAsE/ 5 s EE NS, (ARATD O7Ed T EREM AN, JFI A HLL
BAROAPIhRE, RN B A 2 R R .

Data: 1011

!

Write: 1 Write: 0 Write: 1 Write: 1

u. -. u. u.
-w w w S,
DISK 1 DlSK 2 DISKI”’ DISK4 AR (PEEE ST Jk4ER) MRS RS S / hitps: //aitem hactem. edy
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4. vSphere Storage

4.4 T3EEMEEE: RAID

RAID level
m RAID1,1+40,0+1:

o EKSDI |1;'cé#%*’\*Eﬁﬂ%ﬁiﬁﬁﬁ’fﬁjﬁiRAIDEﬁﬁlﬂﬁﬂ, HARMSE TR ast, Bhn—

AR "5 .

o RAID Uit il SR —FEES, U2 4T e R . PEREAS LIRAID OfH 5 7 51—
ffide RATD VE AR, KON RIS S AP REE Mt B

Data: 1011

!

Write: 10 Write: 11 Write: 10 Write: 11

RAID 10 4 RAID 1+0:
N N N SeE{THEG (RAID 1) , METAREFH (RAIDO)
- W w W
-w w w w Ly
DISK 1 DISK2  DISK3 DISK 4
I B AR AT (BB AL ) RALBSTHRFI / https://aitem hactcm. o

RAID 01 % RAID 0+1:
Sl TR (RAID 0) , PHE{T#1% (RAID 1)

4. vSphere Storage

4.4 Fi#144aE: RAID

RAID level
= RAID 5 ,6:

o RAID 5 2 i MLIIRAID 254k

0 RAID 5 @4 F [l A7 SR AIRL S A, AR A X I AR 56 5 S PR A7 A AR e i L
24— PRI , FRGE AT LI ] — 2% 10 F A AR [ B e e P A 4
5.

o RALD 5 Hgg Ak, L@ ot nin, H7 A E i ae iz 4.

o RAID 5 JRIBAFRE PEAE . B G4 AR A 2 77 i 3, wl fa FRLERE Ay RAID 0 A1 RAID
Ly 2, A HaTLE kR PR T 2 RO I RAID 5.

o %ﬁ%léﬁﬁg}\ﬁiﬁﬁﬁﬂ@ﬁﬁ, [ B A G, A7 OARERE IE Y T, Ak

o RAID 6 /5 RAID 5 (9 5EG] -2 b 24 s fdrmi i ih il RAID 7538, nf AT

A& FhT R RAID 5 %21

.

ik i BEE K E AR B (B EE ST dl 2202) PAEEESTRFE / https://aitem. h
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oo 69|

RAID 5
II II lI Il % % 3 g g
= R e S e e e e
Joogd 00000
Disk 0O Disk 1 Disk 2 Disk 2 Disk 0 Disk 1 Disk 2 Disk 3 Disk 4
Data: 1011 Data: 1011
Write: 1 Write: 0 Write: 1 Write: 1 Write: Parity Write:1  Write: 0 Write: 1 Write: 1 Write: Parity 1 Write: Parity 2
-w w w w W -w w ww W W
-w w w w W -w ww w W -
DISK 1 DISK 2 DISK 3 DISK 4 DISK 5 DISK 1 DISK 2 DISK 3 DISK 4 DISK 5 DISK 6
RAID 5 4+1 RAID 6 4+2
4. vSphere Storage 4.4 FFiAILEE: XE

¥ 8 Deduplication

w AR EOR, BTEEBEIR TP EE N, WO TR .

w LB A AR EOCERIAS, fEil R n] AR | LOREE 8
RILAS, AR A AT SR OEH AT Tl S5 T2 B ) W R AR RE A A T A

m XFPECAT T AR SRR SR HA N, T AR E T

XA S AR R
w BunR EA PR A

Inline: HEAES AHA AN BT R BERMER . RS AFFAGAE, TR
B S IR T IR, AR, PRGBS A AL
Offline: BRILIFE AL, 48 SUR I TR]RE B9 R FH 3 5 20l I B 55 LA

P A B

S b B K E BB (WGEETT k#ER) WAEETE#E / https:// aitem.hactcm. egu.cn

@
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4. vSphere Storage 4.4 T7hETERE: ST

Hiil: Replication

w A A S A B A AR AR N — . YOI .

s S ARVRENREMN T CENEEREEZ) YRLEERE P 2 R 2 R AR .
w A A PR -

o [l#E, Synchronous:
U4 BSXi [ 55 a5 RIS 1764 & HArehdr 20, Bai s AET76, SRIES ASETE.
AT YR AR A B S AN, A S AL AR VM.

RFEIEE ], T e PERE A DO R, AP 2 (R LA S B T AR IR AR 2R VM
PSSR AETR o

4 Frfil e MO, AN E AT R
o F26, Asynchronous:

WeB fefifiin S, S ILE A, FEEIE VM XA SRS, Fﬁﬁiﬂﬁﬁﬁﬁ;&ﬁ.
B )2 B B 76

ISRl R A, A T RIRE BB RS R ) e e et et st

A e

4. vSphere Storage 4.4 kTGS YRETEMREIED]

Y B AN B E R R E B H R
w R LI P BB (bR . SATA 1 SAS
o SATA ( Serial ATA, HifFATA) :
SATA J&—Fill IAERIE L1, AT A SAL T SRAF R A R 2 U N Ll R A R
SATA MIXHEEL, 5 THAREE, &6 T BRI GEHER, AR RINHERER R SAS.
= SAS ( Serial Attached SCSI, $ﬁi§5f§§ SCSI) -
SAS [ —Fh B L AUAE R |, AT T ol AR R AR PERE H 595 B o
SAS FE [ HRAL T HE mwﬁem VTIAEIR , i A AL R TR R IGAE 0 L PR o
SAS 1445 EL AT 5 KT S A R A i, S T 5 0 2 e R T 45 P B
SAS WHFE S BAIINE, MBI SEH. WIS IS, AT T P AT SR
o XFF XA TE BB SR B A A ], SAS F2 [ 1A A (e, ikt —
JBEEI A7 TR, SATA 1L — 2P L% o

ik i BEE KR E VARSI (WIREEESTT dl220%) WAEHESTE®E / https://aitem.hactcm. edu.cn
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4. vSphere Storage 4.4 77hk1E8E: SSDs H] AFAs

P AR T 7 i e
w PRPE T NP EOR I 7 56 SSDs il AFAs
o SSDs ([HIASIAE)
SSDs SRR, SR 7S KA B
T T4 AR BLIKE S (HDDs) , ROUH BRI, B (G R B it
FTCAZEA AU 5 BRI O T, SR OCH R AT (S BB (AR VT 5o
o AFAs (2NFRE5) -
ARA S T TR A AP AT 2, 524 FIE ACREALIL, R OB ORI A
R R, LA SBUEHATEAR VT, B RAE B 7L
B TR B 170 Vil AR SR I R, VBRI AL, A TRTRERIREUR ST
o SSDs it 7 IR S I INAARRIRTT 28, T AFAs J2 % TR A2 INAE A7 P
F1, AT S fimtag. mnT SRRl 2 A7 e Ry o 23

i B R E AR (WABEE ST Ak 2E) BT R E S / htips://aitem.hactcm. edu.cn

5. vSphere Storage B2 5.1 vSphere XAV
VMware vSphere SZiSHITFEF RN
AR iy %% #®0O
HEE FC/SCSI. FC/ HUE/LUN BIsRiRIE) FC HBA
NVMe
LUAR AL BIE FCoE/SCSI #HE/LUN B98RiAI0) BEmESEEE (B FCoE)
iSCSI IP/SCSI HIB/LUN BI3RIA1D) ®  iSCSIHBA HEM iscsI RF (B
iSCsh

m  PEIEECEE (WfFiSCSI)

NAS IP/NFS > (EEE LUN i) FEEIEACER
i B R AR (PREEESTIT kR WAEE TR B / hitps://aitem hactem. edu.cn
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5. vSphere Storage E4< 5.1 vSphere S1HIHE

AEFHIEREEEZIA VMware vSphere 5%

Storage
API -
Data
VMware HA  Protecti
fedl &34 319 i vMotion BIETESE RDM diimes 1 DORS on
A TEfE 7 & VMFS & B & 2
Feerimill B 2 VMFS ] = 2 2
iSCSI ] 27 VMFS ] B 2 p
NFS EBINAS R 2 NFS3fINFS & & 2 2
41

e

S R R E AR (HAEESTT e 70R) MAEETH# S / htips://aitcm.hactcm. cdu.cn

5. vSphere Storage EZA~ 5.1 vSphere ST

SCSI ©S$ M VM Guest OS IR RLEAITIE

Fibre Channel iSCSI FColP FCoE InfiniBand

Operating System and Applications
i FCIP

. i 5 ¥ i * "
FCP: Fibre Channel Protocol , £ ifili il . P B AT AE R (WS k#67) WAEETREE / https:// aitem.hactem. edu.cn

SCSI Layer

iFCp

o
o

TCP

InfiniBand

Fibre Channel i Ethernet

38



5. vSphere Storage AN 5.1 vSphere ST

SCSI @S VM Guest OS ZA RS ZEIFERNRIE

ESXi 4l

[~]

WE TCPIP i1

S R R E AR (HAEESTT e 70R) MAEETH# S / htips://aitcm.hactcm. cdu.cn

5. vSphere Storage EA RN 5.2 ESXi SESI0MIER HRIEIE

ESXi 7y A G g2
B VMES (VMware L{FRZE)

o E AR B TN SO RSE, T AL R S SO RN Al
e RIS ST AE GEMAERE VO S igtaiin) « SrRph
BRI LU SRR 1/O il

® NES (M4 R %)

o BT RS SC =, ot BESXE B M R TR b iR ey, TR

FEROREG N, BT T A .
®m vWOL (E#l Volumes) :

o AP F BRI 5 2 AR A B RE UL 1T A .

= vSAN (FEHL SAN) -

o B E Mg IR YO %, R BSXi L I:ﬂ@dﬁlﬁﬁﬁ%ﬁ“ﬁﬁﬁﬂﬁfﬁﬁm, T
it HEALLB LA HLAth di -

ik i BEE KR E VARSI (WIREEESTT dl220%) WAEHESTE®E / https://aitem.hactcm. edu.cn




1 @ Teaeh-Clo
W ¥ .
L omen BN I
L
- - —— facrane " e
----- T mw

5. vSphere Storage B R 5.2 ESXi EHAOMITEHTIEE

ESXi feH)Z i s =5 ik R 17 6
® Block-based storage accessed by a hardware adaprer:
T PR A7 i 5 7 ) ERA 7
Bl DAS. FCSAN, 38R F5aslic EAN R 7766
® Block-based storage accessed by a software adapter:
fiE A A e 5 7 ) ERA 7l
Bilhn: iSCSI-SAN, i 2 11 i iC 2 ) 453 12
® NES storage:
NFES {£4i#
R IE G IP 2%, AEUS VI3 NFS B 7 -

S b B K E BB (WGEETT k#ER) WAEETE#E / https:// aitem.hactcm. egu.cn
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5. vSphere Storage BN 5.2 ESXi ISR ERERTZ b

TR ISP AR, ESXi 34T 7 688 IR IR A

m [ibre Channel Host Bus Adapter (FC IIBA) . hrtps:/ /www.unicaca.com/info/derail/ 244.hmml

ISCSIHBA: hireps://sniansfblog.org/tag/isesi
FHMPCleR, a5 AL LI A-SCS R, T3/ EHLCPUI 138

CNA adapters for FCoE or iSCSI:  hrps://blog.csdn.ner/wuzhimang/ article/details /52399064
THLE 10 Gbps (B ) PUKMIERC & -

o AL (el ) Mgt EIeptaElt (elaEfFHih) FCoE s iSCSI ZhfE.

®m RDMA over Converged Ethemet (RoCE):  hups://zhuanian. zhihu.com /p/361740115
o L DK P TIC R EAZ N A7 TT ) (RDMA) .

® [nfiniBand HCA: heps/ fwww.enblogs.com/D-Tee/p /3157582 hml

Mellanox Technologies InfiniBand HCA, {:I

SR P R R EREAER (RGBETT I FR) MABETHHE / https:// aitcm. hactcm. egu.cn

5. vSphere Storage EA RN 5.3 VM R0 HAIEIER i

......

.-. . - * Thick Provision Lazy Zeroed: EB&SEEEE
; + Thick Provision Eager Zeroed: JEFE & ui'EE
* Thin Provision: 584

@

S b B K E BB (WGEETT k#ER) WAEETE#E / https:// aitem.hactcm. egu.cn
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5. vSphere Storage BN 5.3 VM TSRO BRI

VM B8RS (BRI E) A Pufh R
® Thick Provision Lazy Zeroed (JEE LR EE)
o FEQIE VAL, S WUE IR AR 23 R], FRRREEERIR e 2, A
AAEREAUHLE S A BRI A 2R ATl i 1
o PR I AEERE, I HalE R [ OTERERININEIR , (H]RESR I — LR 2] .
® Thick Provision Eager Zeroed (JEEFPLHEE) -
o fEQUE EREAEIS, TR AreZSh], R RIRI G th o A
o SRt TIRAEERE, T OAIRESIINA REAN, [HTRESHFE - Se@i sy

[EESYIE A E
L
S R R E AR (HAEESTT e 70R) MAEETH# S / htips://aitcm.hactcm. cdu.cn
5. vSphere Storage 4N 5.3 VM St ERIEE

VM ZERFGERS (RPERE ) A DU Rl
® Thin Provision (}ifaj &)
o ACEIEERE VAT, RTR T i AR 23, IFA S B R LR A A 25 0] o
FEfil a3 ) R TE LS A BRI A S 34D
o W LA fEf S ), I BT DR Bl 101G, (HTRES R R B
Wi, JEH AL =5 A 2 I
® Raw Device Mapping RDM) (JE 555 ) -
o SV RV E RS MR PR ol A T QB4R , Al
JESME AL (VMDK) .
o RDM S4TSR MR i U7 in) 77 =G, 9 HowT LR e A ke i ik
TG, LA AL AR R
L

S B RS AR (BB TTIT dk #02) WAEE TR EE / hiips://aitem.hactem. edu.cn
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CARGA RSt EIR EILIER .

SRR ERE S SRR RS,

FIREF 2RI L REOEENR, ERLENSRNERRT
BERaERETRANES.

TpER:
THSREEXSZE, SHAREERTES, LRSS,

BESREET: zeroed thick ]
FEE&
J jllﬂ!ﬂ!l!: eager zeroed thick |
vSphere VM BRI
: WRAEE J—[mln )

TEQUIRET A IO £ £ BOPR TR AOSR .
EUIRTENESNHAE LERDHERS,
SRR AT AR SRR R ORI T RE R LEER RN RO,

o wEEE -
[ - ] =




5. vSphere Storage BN 5.3 VM TSRO BRI

VM 32 F¢ A7 il il 2 50

® BusLogic J{*{7:
o I HLAEV Mware ESXHA] FH R4, SCST Fsifil #a2 —.
o FEMTIHBERIERSE, ASLHAT 21B 1) VMDK.

m LSI Logic }47:
o sl Y SCST REMR 6 »
o FITF#ER S, N Windows Server 2003,

m [SI Logic SAS:
o vSphere 4.0 5 A, JF BRI TERSNFE T 1) i o
o MENSAS HERPE SR TAF, HIT Windows Server 2008 5 BUFT LA«

{3

S R R E AR (HAEESTT e 70R) MAEETH# S / htips://aitcm.hactcm. cdu.cn

5. vSphere Storage HARMNAE 5.3 VM 0BT ISEE

VM S HF I 7l 458 il 4 e 2
® VMware paravirtual (2{PVSCSI) :
o VMware #ERE{E4Y., vSphere 4.0 5] AL »
o > SCST PR d ,  B7E LA/ NI AR A SR AR R m e i, TAEA
B, TS AL paravirual 520 (R VMware T HAGEIRA) o
= NVMe:
o HEAUL NVMe BEFFRAIS 15 0 1/O ALFRHY
o AR EHURECE 2 I BRI R T 2 1 5
o BENVMEZREPY A NVMe #5688, B Ehldin e S0kF 15 4.
®m SATA:
o A8 S TH B R ILERSE , A SR BRI T PR R e

ik i BEE KR E VARSI (WIREEESTT dl220%) WAEHESTE®E / https://aitem.hactcm. edu.cn
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Others virtual controllers are also possible in a VM, such as AHCI SATA (introduced in
vSphere 5.5), IDE, and also USB controllers, but usually for specific cases (for example, SATA
or IDE are usually used for virtual DVD drives).

VMware kIS ERET
mHTME BTN
BusLogic #F LS Logic LS| Logic SAS VMware BRI SCSI AHCI SATA IDE NVMe

SCSI. SATA ¥ NVMe frfigfeblgeseft. IRBIFIFREN
https://docs vmware.com/cn/VMware-vSphere/7.0/com.vmwarevsphere.vm_admin.do¢/GUID-5872D173-A076-42FE-8D0B-9DBOEBOE 7362 htrml

5. vSphere Storage EA RN 5.4 vSphere FFRRENE: FC

7 e B R (LA

PIAEEE FFIT Ak 2202) MEEEE ST EBIE / https://aitem hactem. edu.cn
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5.4 vSphere TZfi§RYELE: FC

5. vSphere Storage EZA R

Lr-_-a o |

- ] = [ ] = ] ‘F ‘
-

i3

i B R E AR (WABEE ST Ak 2E) BT R E S / htips://aitem.hactcm. edu.cn

5.4 vSphere 1Zfi#f98E: FC

5. vSphere Storage E AR

ewo (o B RERSLEDSS
L|._.J L.JJ [ R ® Jeap: MBRSLED T

fam] = am]
\ @) DRI
O o o %) FCIRO
g E 8 ©) FOMIIRALEDIETAT
{8) USBIg
@ BARROBLEDIEFT
® &0

Tr

i oh B KA

FEMHARSER (WAEBESTITdk2#0) WAEETE# S / https://aitem.hactcm. edu.cn
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5. vSphere Storage E AN

5.4 vSphere ZfERYEEH: FC

L fam)
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2012 SUISSHERLE

1 REWR 2 REEER
3 (S8 (FESNE) 4 PIEDERS
5 RENRT AR AR 6 WEWRED

=iErE5Y

2200 V3 IZMIMEERE (ITWIME)
12 3 4 58

FC 3TN

12 1" 10 9 8
1 e 2 LT LETES
3 AR 4 oERMD
s LEL S s SmarOR (1
7 e L P 3 &0
o HWPEO 10 wEE0
1 mni SAS HDE BT 12 RNERT

BRSSE8 (ESXi EH)

FC HBA (Fibre Channel Host Bus Adapter)

NVIDIA Quantum-2 Switches.

[ ordersie st umoer (o) pescripon

MQM3790-NS2F

MQMS790-NS2R

MOMS700-NS2F

MOMITOO-NS2R

ConnectX-7 Adapters
PCle Standup Adapters

NVIDIA Quantum-2-based 400Gh/s InfiniBand switch, 64 400Gb/s ports, 32 OSFP ports, non-blocking
switching capacity of 51.2Thjs, twe power supplies (AC), standard depth, unmanaged, power-to-
connector (P2C) airflaw, rall kit

NVIDIA Quantum-2-based 400Gb/s InfiniBand switch, 64 400Gbfs ports, 32 OSFP ports, non-blocking
switching capacity of 51.2Thfs, two power supplies (AC), standard depth, unmanaged, connector-to-
power (C2P) airflow, rail kit

NVIDIA O based 400Gb/fs , 64 400Gbjs ports, 32 OSFP ports, non-blocking
switching capacity of 51.2Thfs, two power supplies [AC), standard depth, managed, P2C airflow, rail kit
NVIDIA Q based 400Gb/s 64 400Gbys ports, 32 DSFP ports, non-blocking
switching capacity of 51.2Thbjs, two power supplies (AC), standard depth, managed, C2P airflow, rail kit

Orderable Part Number (OPN) | Description

MCX75510BAC-HEAT

MCXT55106AS-HEAT

MCX75310AAC-NEAT

NVIDIA ConnectX-7 HHHL adapter card, 200GbE (default mode) / NDR200 18, dual-port QSFP112,
PCle 5.0 x16 with x18 PCle extension option, erypto enabled, Secure Boot enabled, tall bracket
NVIDIA ConnectX-7 HHHL adapter card, 200GbE (default mode) / NDR200 18, dual-port QSFP112,
PCle 5.0 x16 with x16 PCle extension option, crypta disabled, Secure Boot enabled, tall bracket
NVIDIA ConnectX-7 HHHL adapter card, 400GBE | NOR IB (default mode), single-port OSFP,

PCle 5.0 x16, crypto enabled, Secure Boot enabled, tall bracket
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5. vSphere Storage B4 5.4 vSphere 7ZRA0EHE: FCOE

FCoE:
m DUKK FEEEFCHR AR
 FCoE [MZ81E 551 ZMISE2IZAE T 10Gbps (ulEE ) [ LAKKpZE, {HILAA
FRETCHMUH

FC & oess i mggts, A 1Py UDP ol TCP i,
FCoE {}j 324 FC (Y551

w [y HFCoEWE?
ESXi Host F7 844 CAN R, i ] NPAR 3 (Network partition).
i AL TColl & HIZg it
A5 B 470 RITELA 0 2% 1) LAAS B2 F 43238 A FCo o

1F vSphere HiEf | FColl [ H « {:x
5. VSphere Storage E$‘ﬁm 5.4 vSphere TFfRIEEE: FCoE

4% CloudEngine 53kl FC Al FCoE #5#E/ 2
https://e.huawei.com/cn/videolist/video/25b1591c674c4881a4{8

ac371a2acl99
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5. vSphere Storage E245

5.4 vSphere TZ{iRIBLE: iSCSI

iSCSI
m ISXi S fFLA N = Fl iSCSI

o Software iSCST adapter:

FIH — a1 VMkernel [I& ] |1 HERL AT Mg MsCS1t e

AT SCSUIBRCH, Toral 354 TR T
o Dependent hardware iSCSI adapter:

GEFIREPHY SCSLIGRCES (SCSL ), {HiH VMware vSphere JE{ TR HIAIRCE .
o Independent hardware iSCSI adapter or iSCSI HBA:

W[ FC HBA,

Pl AT R 2 AR AT T A P AR R P B
{5 BSXi i, 457 B Pl ZT vmbba, RIS IS RIS — .
AL R BIOS (PR el E T H A R AT S AC L

S R R E AR (HAEESTT e 70R) MAEETH# S / htips://aitcm.hactcm. cdu.cn

T

5. vSphere Storage E745 7 F
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5.4 vSphere TFiERIELE: NFS

NFS:
m LSXi 7 H7 NAS Prisl /& NT'S,
o A SMB,
» ZRINFSHMURA 2
o NFS3
o NFES 4.1 (vSphere6.0 & UL 7 iz A%)

ik i BEE KR E VARSI (WIREEESTT dl220%) WAEHESTE®E / https://aitem.hactcm. edu.cn

.
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NAS SAN DAS
[Applicalion ] ( App\ication] [ Applmaﬁen]

! !
(Fresmon)  (Fieswmen)

¢
“Zi. DAS TE
" aemasenament com acesso dirto s0s BLOCOS

e [ Disk Storage J

102

© EBEDXIEK 4 (Storage Area Network, SAN) Jg i Ildi i HIF £ [ 422 4
s SR RIGER Y Ll 55 56 SRS F EECDR IR B BT

© SAN HRECRAE RO AR D [P RERSIE AT BN EEAI T
FRSME LA AR B P TR

© o SAN U FPEE PHRERR, R R AR IR A A MO R T
(Logical Disk Unit, LUN) H]i%e LUN j&— Z5] it mo el L o He
o OB B R IS IR S A S5 AR 2o hiX St Rdh A 143 PO 1 28
b, WEAEASCHE RS, DMER LR e A 28 fe il b HiAE LUN |
TR .

*© SAN 2 RIERFETT S BT A e SAN ITEETT ) BRI,
AR R PRI IR ELRE ), IR 5835 1 SAN W LU IR 22 1
LA a3 A et o

ol
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* NAS (Network Artached Storage) W £&[f II77 A o

* TENASEERRETITD, (7 REEA PREE /O B IE TR A RS
FUHL, T ECREE R #E |1 IR EEEHE T P T T

+ NASSEfn b — TR RS f i Ae i e, HARHIZE R — 5 I
SCPFR ST AR o TXFh A FITE R IR 55 45 2045 17 P IR 55 5 JSEAT 1Y A F A9
KEHCITIEE, WO R &Rk,

o SEHELIRGE LIRS (IDAS) HLE, HdRAFE RS
N R, BAETE PR s RS, 55 4R Ok 4 T
AEH .

104
HARRETFH
HDD: Hard Disk Drive
SSD: Solid State Drive
HHD: Hybrid Hard Drive
SCSI 9
TR
=l
NFS
NAS: Network -mcmszmp{
CIFS

iscs!
1B-SAN FIp

SAN: Storage Area Network
IFCP

FCoE

1B-5AN

InfiniBand
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6. vSphere Storage BRINeE 6.1 S10C and storage DRS

SIOC i Storage DRSRAFJAFifi % AL F 7AF O T 4 s
w JSHISIOC, T LAEVMATAE il BT IR A B4 I, X REAIL VT Tn) A7 ik 92 58
A SEZRRIYT ) ) AT IR B 2
» [T TR L RIS, R LA & B IC BRI 1 2E 1
I/OBAFHL, WREZ KR S IfA A RS IR, SBUTA EAITEREAE 2 .

{3

SR P R R EREAER (RGBETT I FR) MABETHHE / https:// aitcm. hactcm. egu.cn
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6. vSphere Storage SRIIEE 6.1 S10C and storage DRS

SIOC il Storage DRSRFGAF it 7 I AE i B TFIL B B4 F b
m Storage DRS: Storage Distributed Resource Scheduler (SDRS)
= JoiJH SDRS Ji7, VM {EALRIF I IRCHAEP I ERR: space (FFE) H1 1/O
® Storage DRS MU A7 REAT HERT 5 BT
WG H Storage DRS, 22N RS E AT R A2 tHE, LA SR 1T
T BB AR Z R ZS AR 170 1.
Jii F Storage DRS I, n EAMEH AN R 77 ST TRE
B A7 R R 7l 2 AL =SR] B AT
Bl A ERH R AR A6 2 ARG 1/O Sdler-fi
BEPZZ A 1/O AR SR HEDLRE Ak B Ah i
Storage DRS (LW H T BARAF I EEIE, A REAEE Bl 7 af h Al . -

S B RS AR (BB TTIT dk #02) WAEE TR EE / hiips://aitem.hactem. edu.cn




6. vSphere Storage SR INEE

107
6.2 HIETFIESREY

AR AR — SRR 176

w Tt FE A LRI, R DUk (Datastore) Z1Erak—EERE,

JfetitsE— R BT

w OVREMIBISE B 7S R fE B T IE R BE, RIRIAE 7 A B A 2

w SR

o g A AT LARS S PR AR A BN, AT B 1A AT .

o W A LMES RS L RIS TR E LA 00, BPREE el s
A A, FEHOL R AR R RE

o FILHEEE: WTLAE D EEREGN EETEIRIBC B A R, I T AR R

o FEREAME I ] FTLAS 2SR (Storage Policy) £5A-MT, MY 555K E U
(I A7 SR, ISR A7 BN 8 15 AT

T

S R R E AR (HAEESTT e 70R) MAEETH# S / htips://aitcm.hactcm. cdu.cn

6. vSphere Storage SR IEE

108

6.3 VMFS 6

VMFS fiig 4%
® VMIS1:

o JIT ESX Server 1x, ASCHSEE. AR NS BGIF R SEREAATIN, g

fE— G A L.
m VMES 2:

o W TESX Server 2.x 5 3.x, A H b4 .

®m VMIS 3:

o i TvSphere 3.x 8 4.x, HFHZEH . £ 2 50TBF#EE . VMES 3 AiEH] ESXi 7.0.

= VMFS5:

o H TvSphere 5o fl 6x. APNEEPCA/NEINE] 64TB, VMDK ICPFA/NEINE] 62TB.

® VMFS6:

o 1 vSphere 6.5 4Afi, vSphere 6.7 AT LM SCRFKRIS1 2017 41535 RIA M k0%

S B RS AR (BB TTIT dk #02) WAEE TR EE / hiips://aitem.hactem. edu.cn

o4
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6. vSphere Storage SR IIEE 6.3 VMFS 6

VMFSH A
= VMFS 6 (RIS
o 64ROV RS
GIA 64 RISCPFRGE, SR ARYCPRIAIRAR , T LM RO AL 5
o BRI (AR -

A RIBCHE T AP R, SE0b T RSP M RER BRI AEIR , S T HEal B Y RER IR R
AR T SR
SIATHNAEA S RITORE, oA IR ERGRSOA, Sm T Ayl SRl —3tk.
o W P :
PR R R, EIRTEEY A PRI PR/ OETIRERORE A, Mk r P B IR RI e
o 5 AN MES A He
SR IRAR VMES SCPFRSEHAT, I HLT LGB R OCPF REEE] VMES 6, TAZ IR ERUHLIY E 2T T

T

S R R E AR (HAEESTT e 70R) MAEETH# S / htips://aitcm.hactcm. cdu.cn

6. vSphere Storage mRINEE 6.4 Bt RIFRINEE

vSphere #EE H B3 782 & BAE
® Instant clones versus linked clones: ekl sl SR Ay (F 45
® Permanent Device Loss (PDL) and All-Paths Down (APD):
o VM Component Protection (VMCP) GEGSETHE I W[ VM {70 XU
Flash Read Cache: vFlash, [Af73EE(T
® Storage integration: fEfEHRL
® Multipathing: £ #15[RLUN
B VMware vStorage API for Array Integration (VAAL: H TRIZEM A AT R4
B VMware vSphere APIs for I/O Filtering (VAIO): I F1/O i vSphere APLHESS

.

S B RS AR (BB TTIT dk #02) WAEE TR EE / hiips://aitem.hactem. edu.cn




7. VMware vSAN 7.1 VSANBI 5

VMware VSAN 3 & I F el 7 56, S48 i & 3k il 3y
(Hyper-Converged Infrastructure, HCI) &%,
® vSAN 5 VMware vSphere 56 28 RAE i, & ESXi N1 HhEE.
m vSAN (I A/ P 0 2 Bl LR BRI (715 2%, O vSAN SRR frfy AL
2 (AL PR Aif i o
o S vSAN SRR NS I TEAE, SHARESHTARZ.
o A2 NAF vSAN EEREIG N7 T A7) 2RI 2.
o A F PR SR G (SDDC) , HREERL PN FEMLAL (1) st AL S R A
® vSAN JCHANBIL AR, IR (A R 5 2 (Storage Policy-Based
Management, SPBM) &1t | {7 C

T

S R R E AR (HAEESTT e 70R) MAEETH# S / htips://aitcm.hactcm. cdu.cn

112

v v w w ™
VMware vSphere + VSAN

VSAN Datastore

56



7. VMware vSAN 7.1 VSANBISE

% VMware vSAN:
https://docs.vmware.com/cn/VMware-vSAN/index.html

IR R AP BEARE (FBESTT Ik PE) WiEETHF % / htips://aitcm. hactcm. cdu.cn

7. VMware vSAN 7.1 VSANKIAE

O

S b B K E BB (WGEEESTT k) WAEETRME / htip:

VMware vSAN 4%
https://www.bilibili.com/video/BV1j4411K7ZV (34r40%)
https://www.bilibili.com/video/BV1Ls411K7AJ (314-51§)




7. VMware vSAN 7.1 VSANBISE

VS AN S R Rl s 20 5 56

® [lybrid deployment: &0
il I A TEA T 2R (7, B AR R .
AN CAE ] RAID 5/6 I T25RIRAT, LAM AT,

m All-flash: 2N (HERFTT )
1] High-performance SSD_ (11 NVMe) {E04EEI, (1] SSDs (07 b
All-flash FEGEHEALAERT ST 1/O PE6E.

m [ ZE DR
A AT BEAT 10 GhE Network Cardso
4 VSAN WERHIEFTHET, 600 vSAN HEBSFE R A G

IR R AP BEARE (FBESTT Ik PE) WiEETHF % / htips://aitcm. hactcm. cdu.cn
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7. VMware vSAN 7.2 vSANROSZIR

B -
vSAN ¥ 935 B ]

S b B K E BB (WGEETT k#ER) WAEETE#E / https:// aitem.hactcm. egu.cn
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