ITESEREAR

%¥068i: Storage Devices

https://internet. hactem.edu.cn

T A K A B
I B4

FATkAERE) AR BT %
B TR AR W ST

it

BN
= RIHRTFRE. FHTFHALSERE. F6HE5
= TFfElERE: RAID, X3, Sl YIEFMZEXE. SSDs #l AFAs

vSphere Storage EARMA s

= vSphere ZiFHITZHE v

= ESXi SZisROYPETE T IR, o~ g =
= VM XSS RIS S . ¢
= vSphere FFfgfEIE: FC. FCoE. iSCSI. NFS 3 T :
vSphere Storage S#IN&E

= SIOC #l storage DRS, HUETFE(#EERL. VMFS 6

= BEFHTEE: BMTAEYL. BEMEERE. RSNy, SRES
vSAN

« HMESIET vSAN HE ©
= VSAN RUF: ECE. (ERRIGM. RES




G
1. 7SR REANA 11 el

AFRMM A EARFBI ERE TR .
REACIRSE P REE IR ERE T A e WM AR R, TR
i ool A7 fih ™ i S BR «

kR FfE (Enterprise-class storage) )43
m Direct-Attached Storage (DAS)

® Network Attached Storage (NAS) } T PAIE1FVMs
® Storage Area Network (SAN)

B Object-based storage/cloud storage ‘\
AR PETTVMs, nf #1055
3

TR PR AP R TR (FAEEESTT R ) WREEE ST & / https://internct.hactem. edu.cn

]
1. EZREE AR 1 2uaEw

BB A FEGEA = R AR T &
m A LA 3 Scale-in or scale-up
TRV I A A A AR, PR BB .
iE TR NIRRT R, AN AT O RS T T RSN R A P fE.
m RSN Scale-out
V4 L IAF A8 1 RO BIERR SRR T, TR — RN AR i
T TR I A B 1T BRI AR A R, (PR R L SR R A fe
TS A AP RS S (SDS) gl )y RES A liH
m REYE:
VBT R RSN s Al ole , MR SEBRT SRR AN T e I
(L OAT I E il R 5 B TREPE T, AT S B T o 7 0 DA S s AR e o

A A R A B (AR BT R WREEE SF# B E / hitps://internethactem. edu.cn




=
1. FAEE AR 11 et

MPERE A b AR E R 4 A A SR
m 50
o AFEEMERER A, BN NFRES (APA) , #MEICSELRI 170 6B,
o Bl Al SSD ARSI IR, A 0 )2 (oI .
m 551 EE
o JEF A, BT vShpere H1,
w 552 RRalliEh Atk
o JEFE AN TP RIE, ERAE R, S0 B BRE.
m 3 E:
o WAL 6, IR A=A s aEliA.
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TR PR AP R TR (FAEEESTT R ) WREEE ST & / https://internct.hactem. edu.cn

1. FHEELFIR 1.2 3

T 2 1 DA L G P S BB T
w FEEBEHTT SO R PO T
w (PR SRR BCLAT AT VM SR HE , I B bR
w BRI A AR AR TR
w G A T AR e =T T
o JGHES BN SR

vSphere & 1 HIPE (HA) o LB I0REST (DRS) o 745 (FT) LA VMware Site Recovery
Manager [543 2 REHRK L 247 0

o fERE:
HEFLHL (VM) F14E 1> vSphere HERF IS AATERE AR T 2 474K .
o B
et A e n e, LAAGET 0 VM, IR L iS4 Q

T R B R (LA S B (HPAE BT Ml 0% ) WAEEE S B S / htfps://internethactem.edn.cn




1. FHEEGLANIR 1.2 ST

Storage Array {:)

TR PR AP R TR (FAEEESTT R ) WREEE ST & / https://internct.hactem. edu.cn

|8
1. FHEERHANR 13 i

7=i#B%5) Storage arrays

m N BRI
https:/ /www.bilibili.com /video/BV1Zt4y1a7Rj

T R B R (LA S B (HPAE BT Ml 0% ) WAEEE S B S / htfps://internethactem.edn.cn
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1. 7SR REANA 13

N\
ARAs

\\ \ﬂash and HDD/

T BB O R AR B (R BT kPP ) WAEEEfr# B S / https://internct.hactem. edu.cn

1. FEEREENR 1.3 S

Concerning the protocols used for frontend interfaces

A& O ER

GRS AR B IR SR s B F it Mg

10



11

1. FHEELAR 1.3 T
VMware vSphere 2591 05 RIS
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=
T P A P RAEA 0 (A EEAFT e FIR) REEE B E / hitps://internct.hactcm. edu.cn
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1. FHEELEIR

1.4 TFi%14EE

fFfathRE i B4R b . IOPS

m Read and Write I/O per second

® [OPS (Input/Output Operations Per Second) & 77-if RGPERENFh4EHR,

FORRGE PRES A TI R /i L AR

o EFE TG CNBEESKE S AR A ORI 51) IITERE.
o i TOPS (I SR Fi AGTEAT SR B i o] BE AT R 11 P REFE L
o 1OPS SRl A7il REENERERARIS A7 #R DLy RN R bR .

w SRR RER I AT, B

o fFfiff T Y A B A B SSD

o A7 fif i e B A
o HELA i

o PR 1O )

®

T R B R (LA S B (HPAE BT Ml 0% ) WAEEE S B S / htfps://internethactem.edn.cn
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1. IFHEEALEDR 1.4 TS

FIRFHEMEREER

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 (iZ45Zi2 & 3#HY)

{3

TR PR AP R TR (FAEEESTT R ) WREEE ST & / https://internct.hactem. edu.cn

1. TAEELRLANIR e

RAID ( Redundant Array of Independent Disks )

SIS IUAR MR, 8 W AR A A P2
m RAID & i & M0y 1 i AEmE ALK shas 2 h ) i 7~ R e, $e bbb B
FE S WA RE IR T R I AR
® RAID & PR @ ALE FRE A, o EHLEAEEAE P RliAIE . BT 5Etk
S PR BB
m RAID 8] 52 oA KR IR 55 2 e A s i () £ D RE AU A I B 404 .
= RAID (WD 5CHE H AR s BT SR 17O PRk,
® RAID [ O SR A
g ( Mirroring )
HAE4&47 ( Data Stripping ) Q
it ( Daa parity )

T B A O (AR BT (AR BESTT d2ER) WAEBE Sr @B S / htips://internethactem. edn.cn
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1. FigEGEELR -4 PR RAID

RAID level
» RAID{E ] 2 TP A s a2 a4, (T A w1 A -
O JUAr AR MRS AL (HDD 5 SSD ) , - F RAID nf RAfE— ok
AW T A S AN B S5 1)
o PEEE: RAID A% 13 53 H B PRk e HAG H A [ BE AR &

I FHRAID AR -

RAID RAID RAID
1+0

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

.., https://internct hactcm. edu.cn
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1. ﬁﬁﬁgﬁﬂimiﬂ 1.4 11448 RAID
RAID level
m RAID 0:

o X FRStipeniStriping, 257 .
o B PLL RS IR — e, Bl B I L.

o R SEINAE LA/ SRR, (ARAID OFefe e EREM I, oA st
BAEOAPIIRE, REAEAT B At TR A B .

Data: 1011

!

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

-w w w W
-w w w w L
DISK 1 DISK 2 D'S»K:l, DJSK«‘J FBE (FAE ATk 0e) WREEEfr# B S / hitps://internet.hactem. edu.cn
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1. FEEMEXIR -4 PR RAID

RAID level
m RAID1,140,0+1:

o RATD U244 Ry i T e R ATDERE BRSO RS SRl e, Aoy
B o2 S HdE “BHR” .
o RATD U2den] S0y FPFEA1, SO20FF o EdiE & 0. PEREA IRATD OfH 5 T 51
fififit. RAID V5 AGRIEENE, FE0EERA S AR
Data: 1011

l RAID 01 3} RAID 0+1:
eI TARMAFL (RAID 0) , TR (RAID 1)

RAID 10 % RAID 1+0:
SeRETHR (RAID 1) , FHET A&7 (RAID 0)

{3

TR PR AP R TR (FAEEESTT R ) WREEE ST & / https://internct.hactem. edu.cn

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

DISK 1 DISK2  DISK3  DISK4

17

1. ﬁﬁ%&ﬁﬂiiﬂiﬂ 1.4 TFiE{EEE: RAID

RAID level

m RAID 5,6:
o RAID 5 jfi i MR AID 252
o RAID 5 @4 F [l A7 SRR IR S AR, AR ERA X I AR 56 5 L PR A A R P R

§—¢ﬁ%§ﬁ%w,%ﬁﬂumﬁM—%%mﬁmﬁﬁﬂmﬁﬂﬁ%ﬁﬁ%igﬁ%%ﬁ
To

RAID 5 B4 R e, Hu st Soa i nim, 35 A e e bl .

RAID 5 3l {7k PEAE . B A IR A G 07 m A3, ol fa) LR 4 RAID 0 1 RAID
UIHTH T &, 2 HALEE R e R (R i gy 2 o RO I RAID 5.

o RAID 6 5| A EGIE (M-S, [ B M S0, (2 REBREE TS T0E, Ak

B k.
o RAID 6 /5 RAID 5 (95ER] -2 b - 2CA s fdrmi i ih il RAID 753, nf AT
A& FhT R RAID 5 %21 £y

T R B R (LA S B (HPAE BT Ml 0% ) WAEEE S B S / htfps://internethactem.edn.cn
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RAID 5 RAID 6

II I ) l ) I . % % % g g

i BB B N NI R R e PR

Disk O Disk 1 Disk 2 Disk 3 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 ww W -w www W W
-w w w w W -w www w W
DISK 1 DISK2 DISK3 DISK4 DISK 5 DISK 1 DISK2 DISK3 DISK4 DISK 5 DISK 6

RAID 5 4+1 RAID 6 4+2

19

1 (R LA o 20

¥#i2+E . Deduplication
n AR EAR, BTGRP EE NS, SRR
w R BR A R e SRS, A REe ] DAEAEE R B
MIAS, T AR i _E AP SRR Bir At 7 Tl B 1 b FH R PR RE s L LA .
m XA R SRR S A, ol DU T A
AP R AT R
n HHRLEA WA
Indine: HHAES NHAFERE NI TG BURIMES . HEARS AFFAZRE, T
TAHHSEE M TR, IR AR, SRS N EE A S .

Offline: BRILIFE AL, FFE SUR I TR] B91 R FH B 5 el I B 155 LA
F A2 A ”

A A R A B (AR BT R WREEE SF# B E / hitps://internethactem. edu.cn
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1. FHEE R 1.4 THhIERE: SO

Hiil: Replication
S T e LA B SR AT HE R N — R A3, OO
w IR VEE RN CAINTE RS ) PRI GE R 21 2 ) A B .
w S A PR
o [hl#E, Synchronous:
1 ESXi ] Gl FRIZAF68 A ATl S, BB RS AEArE, SUSH S AR .
YR A HA SR S AN, A2 AR IE R VM.

RFEREE ], T e PERE A DO R E, AP 2 (R LA S B T SRR AR R R VM
PSSR AETR o

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

W fefifiin S, SAEILE A, FEEIE VM XA . #R5, F'IﬁESLB‘@%‘JﬁﬁZJE.
B )2 B B 76

MR A, A6 DAL V) PR B

(A B AT e 0R) PRAEERfF# BT % / hitps://internct.hactom. cdu.cn

1. FEEGEELR 1.4 ikl PEERAERO

YIRS AN W E R R E B H R
w R WL P BB (bR . SATA 1 SAS
o SATA ( Serial ATA, HifTFATA) :
SATA J&—Fill IAERIE L1, AT A SAL 5 SRAF R A R 2 U Nl R A R
SATA MIXHEE, 5% THAREEE, o T BRI GHER, RS RINHERER R SAS.
2 SAS ( Setial Attached SCSI, H T34 SCSI) :
SAS [ —Fh L AUAE R 1, AT T ol AP i R AR PERE H 595 B o
SAS 2[R T HOES 0 RIS AV FAEE , 3 4 A0 B R 7 ot A 20 S PRV o
SAS A5 AT I 5 (T S AR A i, S 5 0 e B R 4 1 e
SAS YHFE S BARIIRE, MBI SEH. WIS IS, A1B T T P AT S
o XA E REBR BB M A ], SAS F2 [ A2 AP e, mixtF—
R AT R, SATA £ 1S — 25 Sk o

T R B R (LA S B (HPAE BT Ml 0% ) WAEEE S B S / htfps://internethactem.edn.cn
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1. FEEELR 1.4 7764168 SSDs 7 AFAs

P AR T 7 i e
w PRPE T NP BRI 7 562 SSDs il AFAs
o SSDs ([HA5iAE) -
SSDs SRR, SR 7S KA B
T T AR BLIKE S (HDDs) , ROUH B BRI, B (G R B 5t
ATCATEA AU 5 BRI O T, SR OCH R AT (S PE (PR DT 5o
o AFAs (2[NfFFES) -
AFA L T AR R 2, 522 I AIRALR, 5 AESR OL D O FERE T TS24
R R, LA SBUEHATEAR VT BRI B AL
B TR B 170 Vil AR SR I R, VBRI BB A TRRERREUR ST
o SSDs it 7 IR B I INAARIRTT 28, T AFAs J2 %[ TR A2 INAE A7 B
B, MITHOtetERE. vl SEE i ol 247 il g k5 5% £

TR PR AP R TR (FAEEESTT R ) WREEE ST & / https://internct.hactem. edu.cn
23
2. vSphere Storage E$mm 2.1 vSphere ZHHUTFRE
VMware vSphere SZiSHITFIEF RN
AR iy %% #0O
Feermin FC/SCSI. FC/ HUE/LUN B95Rif8) FCHBA
NVMe
LUA R AT i il FCoE/SCSI $HE/LUN BRI MEmMESHcEE (B FCoE)
iSCsl IP/SCSI EB/LUN BI3RIA18) m  iSCSIHBA A iscsI M (BfF
iscsh)
m FBIEECEE (WfF iSCSI)
NAS IP/NFS X (EEE LUN i) FIEEIEACER
A B AR R A R (FAE AT ) WAEEE ST @B E / hitps://internethactem. edu.cn
24
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2. vSphere Storage E4 N 2.1 vSphere ST

AEFHERENZIH VMware vSphere 5%

Storage
API -
Data
VMware HA  Protecti
fedi £ SIS vMotion WIETFE RDM diimes  FDORS on
FHTEE 2 & VMFS E 2 ES 2
FeeTiin z ] VMFS ] B b B
iISCSI 2 2 VMFS 3 = 3 3
NFS EBINAS R 2 NFS3fINFS & & 2 2
41

6,

R P A AP R LA B (IR BT kPR ) WAEEE S B & / htfps://internct.hactem. cdu.cn

25

2. vSphere Storage BRI 2.1 vSphere 0N

SCSI ©S$ M VM Guest OS FIERILEAITIE

Fibre Channel iSCSI FColP FCoE InfiniBand

Operating System and Applications

i FCIP

Fibre ChaHHEI : Inﬁnisand

FCP: Fibre Channel Protocol ,

SCSI Layer

iFCp

o
o

TCP

S v »
ﬁgﬁiﬁma"imﬁd'mﬂu JERERLEEA 0 (AR BT ll-320%) WEEESr# B 5 / htfps://internethactem.edn.cn
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2. vSphere Storage AN 2.1 vSphere ST

SCSI @S VM Guest OS ZAES ZEIFERNRIE

ESXi 4l

[~]

WE TCPIP i1

R P A AP R LA B (IR BT kPR ) WAEEE S B & / htfps://internct.hactem. cdu.cn

27

2. vSphere Storage EA RN 2.2 ESXi ZRIMEFHAIBER

ESXi 3737 U A 6 2
B VMES (VMware L{FRZE)

o E AR S RS, ARG RERRUELIT ML SRR A A
e IFFE AT ST GEEE VO SRS igtaiin) o SERph
BRI LLASE Rl 1/O il

® NES (M4 R%)

o BT RSSO AE S, AT BESXE B AL M R TR b iR e, TR

FERCORE RS, T AL R I
®m vWOL (E#l Volumes) :

o F R CERE IR R 2R A A R ok LA .

= vSAN (FEHL SAN) -

o B E MAFAE IR 25, R ESXi R I:ﬂ@dﬁlﬁﬁﬁ%ﬁ“ﬁﬁﬁﬂﬁfﬁﬁm, T
it HEFUL B LA A A i .

T R B R (LA S B (HPAE BT Ml 0% ) WAEEE S B S / htfps://internethactem.edn.cn
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2. vSphere Storage B4R 2.2 ESXi SEISUOMIETF ERIEIRTZ

ESXi 7et 2 L =Fh 5 i f#i%
® Block-based storage accessed by a hardware adaprer:
it VR 23% P i 5 T ERA A
flln: DAS. FCSAN, 55 SR 55 as Bl BN 7766 R
® Block-based storage accessed by a software adapter:
T P20 P i 5 T A A
Bilhn: iSCSI-SAN, T B IEAfC B 28102
® NFS storage:
NFS 77k
o B IERAEC . IP W%, RETETI]E) NFS Hiu 76 .

30



2. vSphere Storage BN 2.2 ESXi RFSIOMIEE R

PR AF G E L FR i, ESXi SdF Tl 2688 iR BB A
® Fibre Channel Host Bus Adapter (FC HBA):  hips://www.unicaca.com/info/derail/ 244 hml
m iSCSIHBA: hnps://snianstblog.org/rag/iscsi
FHMPCle R, Al RAEREAFh SCH AN SCSUfERE, MM/ FHLCPURY 13k
B CNA adapters for FCoE or iSCSL:  hrps://blog.csdn.ner/wuzhimang/ article/details /52399064
TR 10 Gbps (BHER) ELKMITERCES o
FERh e (& Hl) Mg ERe Mt mEfr (el fFRil) FCoE n iSCSI ZhAE.
®m RDMA over Converged Ethemet (RoCE):  hups://zhuanian.zhihu.com /p/361740115
i UK R TIE e EAE A7) (RDMA) .
® [nfiniBand HCA: heps/ fwww.enblogs.com/D-Tee/p /3157582 hml
Mellanox Technologies InfiniBand HCA, {:I

31
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2012 SO ERNE

1 REk 2 EBREEER
3 (B (FESNE) 4 PHMDERS
5 MR R XEE ¢ REHREmM

=iERE5Y

2200 V3 IRMIHESIRE (MIEME)

FC =Bzt m

12 " 10 9 8 7
1 L LY 2 LT LETES
W 1 CERMO
mom®sRT 6 SmartlON [1
7 R 8 &0
Ll wPEn 1 #REn
1l mini SAS HDER B[ 1 EWMaaf

BRSSE8 (ESXi EH)
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NVIDIA Quantum-2 Switches

Orderable Part Number (OPN) = Description

MOMSTI0-NS2F NVIDIA Quantum-2-based 400Gh/s infiniBand switch, 64 400Gbjs ports, 32 OSFP ports, non-blocking
switching capacity of 61.2Tb/s, two power supplies (AC), standard depth, unmanaged, power-to-
connector (P2C) airflaw, rall kit
NVIDIA Quantum-2-based 400Gbfs InfiniBand switch, 64 400Gbjs 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
MOMB700-NS2F NVIDIA 400Gbfs 64 400Gbjs ports, 32 OSFP parts, non-blacking
switching :upocny of 51.2Tbjs, two power supplies (AC), standard depth, managed, P2C airfiow, rail kit
NVIDIA based 400Gb/: , 64 400Gbjs ports, 32 OSFP ports, non-blocking
switching capacity of 51.2Tbfs, two power supples (AC), standard depth, managed, C2P aieflow, rai kit

MQMS790-NS2R

MQMS700-NS2R

ConnectX-7 Adapters
PCle Standup Adapters

Orderable Part Number (OPN)

MCKTS5 106AC-HEAT NVIDIA ConnectX-7 HHHL adapter card, 200GbE (default mode) / NDR20O 1B, dual-port QSFP112,
PCle 5.0 x16 with x16 PCle extension option, crypto enabled, Secure Boot enabled, tall bracket
NVIDIA ConnectX-7 HHHL adapter card, 200GbE (default mode) / NDR20O 1B, dual-port QSFP112,
PCle 5.0 x16 with x16 PCle extension option, crypto disabled, Secure Boot enabled, tall bracket
NVIDIA ConnectX-7 HHHL adapter card, 400GbE | NDR IB [default made), single-port DSFP,

PCle 5.0 x16, crypto enabled, Secure Boot enabled, tall bracket

MCXT55106A5-HEAT

MCKXT5310AAC-NEAT

35

2. vSphere Storage E AR

2.3 VM iSRRIl

WIHEE  resnosarm

suon

SR » Thick Provision Lazy Zeroed: JEBE&KEREER
« Thick Provision Eager Zeroed: & &l BF
* Thin Provision: 584

®

" % / hitps://internct hacten

(TP BEATT ol

il B

edu.cn

36
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2. vSphere Storage E4 RN 2.3 VM EISHOMETE BRI

VM B AEER M (R g &) A Dd AR
® Thick Provision Lazy Zeroed (JEE & IEINEZE)
o TEQE MR, S BUGARCHTHR VA=), FRS BRI SE, B
AAEREAUILE RS ABARI A AT/ 461 o
o FEAE TR ERE, O OB G T G EERGAINT R IR, (R BE SR 2 — LR A ).
® Thick Provision Fager Zeroed (J5 ¥ AT EE) -
o AEOVE BRI, SrTSERCHTR I A s, IR BRI iR o B
o Jft TR rEGE, I LA R R, ERESHHFE LA AN

HESIa 3
>
TR PR AP R TR (FAEEESTT R ) WREEE ST & / https://internct.hactem. edu.cn
2. vSphere Storage B4R 2.3 VM ZIUOMIEEHHIEE

VM Z R (RIERRE ) APFheH
® Thin Provision (}ifa &)
o ACGIE R ALY, R ATl 25, A2 B AL SERRIN A7 25 1] o
RS ) R AR RS ABERN A S h ahs i
o WA RG2S, O BT URAETR Bl A G, AU AT B2 574 — B 58
M, JCHAE A =S A R
® Raw Device Mapping (RDM) (JE 05 58 igg)) -
o FevFRESUHLELEEDS (AP R4 I A sl B AR 0T (IBAR) |, A2
RSSO (VMDK)
o RDM $@4it T BERaE AR 1y Vs ) 7=, 0 BT DAt ez A =X ol I g =ik
TRCE, LAWK
@

T R B R (LA S B (HPAE BT Ml 0% ) WAEEE S B S / htfps://internethactem.edn.cn
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TPER: TEREREE RN,

TECURRET Y10 2 53 BOP SRA0SE ),
ELRTIEPASNEAE LRROMERS,
BRI R R A

METHHRIEEAMIDE, FHEESNFNREES,
—_— BESREET: zeroed thick ]
BESENES: eager zeroed thick |

mREE J—[mm )

vSphere VM BRI

39

2. vSphere Storage B R 2.3 VM SHUOMIEE RRIEE i

-
-
. v o
T - - »
rrE - -
...... — o L]
1 aes
- —
s : 8
e e o a

T B A O (AR BT (AR BESTT d2ER) WAEBE Sr @B S / htips://internethactem. edn.cn
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2. vSphere Storage E4 RN 2.3 VM EISHOMETE BRI

VM 2R (i) 4 2 40

® BusLogic J{*{7:
o I HLAEV Mware ESXHTT] FH R4, SCST Fsifil 482 —.
o BT MR RS, ASCRFAT 218 1 VMDK.

m LSI Logic }47:
o sl I SCSI REfMR 6 »
o M #ERSZ, W1 Windows Server 2003,

m [SI Logic SAS:
o vSphere 4.0 5] A, JFEEIFATIKEHEE 71k
o MENSAS HERPE SR TAF, HIT Windows Server 2008 5 BUFT iU AS «

®
41
VM ZHFH R il gR e A
® VMware paravirtual (2{PVSCSI) :
o VMware #ERE{E4Y., vSphere 4.0 5] AL«
o & SCSI g, S LABUNI T A SZ R R R arnk i, TIEAR
AN, W4T paraviral 555 F (F5 2 VMware T EAGEAN) .
® NVMe:
o HERL NVMe BERFFEAIL 145 B 1/0 ARFETT4Y.
o FVFREA MU £ 09 B R i T L 1 3 5.
o BEVMSEREI S NVMe #5343, B M6 RS 308 15 -4,
m SATA:
o JEH T S B RIS, ARt sE R s T R . L3
42
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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 FFili2s EWE
RATME BTN
BusLoglc $#5 LSI Logic LSI Logic SAS Vhware BRI SCSI  AHCI SATA IDE NVMe

SCSI. SATA F0 NVMe frfigkeblgeseft. IRBIFIFREN
https://docs vmware.com/cn/VMware-vSphere/7.0/com.vmware.vsphere.vm_admin.doc/GUID-5872D173-A076-42FE-8D0B-SDBOEBOE 7362 .htrml

43
2. vSphere Storage EA RN 2.4 vSphere FFRREVEE: FC
L
| |
L || |
— ] [ =
8 8 8 8 8 ‘3
A A R A B (AR BT R WREEE SF# B E / hitps://internethactem. edu.cn
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2. vSphere Storage EA R

2.4 vSphere TE{iERYELE: FC

Lr-_-a

o

- ] = ] ] =

T P P

fERIEAR TR (PR BTk FPR) WAEEESFEB S / hitps://internct.hactem. edu.cn
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2. vSphere Storage E A KB

2.4 vSphere 1Zfi#98E: FC

|- @ IBHUDHE
[

) 1BEE: RERSELEDIET]
T R ERIRSLEDHTAT

5 FORMASLEDETAT

(& USBIED
@ BARRORLEDRT
® 20
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2. vSphere Storage E AN

2.4 vSphere ZfERYEEH: FC

47

2. vSphere Storage E AN

2.4 vSphere Ff#RYECE: FCoE

FCoE:
w DUKRK]_EEPRFCIR £

» FCoE [WZRAE S AN A2/ ] 10Gbps (R Y RAKRG S, (AILAAT

IRLEFCHM R

FC 2 — o Mg, A 1Py UDP 5 TCP fpile
FCoE {53 £f FC 4t

m Jfa{di FIFCoENg?
LSXi Host i 22748 CAN =, i [f] NPAR ¥ (Network partition) .
i LA FCol T2 ] e b
A B TR (55 R 28 AT LAAMMEAC B 4 A FCol,
At vSphere HJE{ T FCoE [1fid i .

1}

~

48

24



2. vSphere Storage EA N 2.4 vsphere FFHMOREH: FCoE

4R CloudEngine 3 Z2 Al FC #1 FCoE 4/ 41
https://ehuawei.com/cn/videolist/video/25b1591c674c488 1a4{8
ac371a2acl99

{3

% / https://internct hactcm. edu.cn

A PE R AR ERSEAR TR (BB EESTIT I PiR) WK e
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2. vSphere Storage E$mm 2.4 vSphere Ff#RYELE: iSCSI
1SCSI
m LSXi S FFEL R iSCsI
Software iISCSI adapter:
B A& VMkernel [Z5H2] 1R SCHALA R AL MSCS L it
AT ISCSIERCES, Torle 3542 T
Dependent hardware iSCST adapter:
T RECRE SCSLIEACHEE (SCSL ), {H i VMware vSphere BE{TH ALRIACE .
Independent hardware iSCSI adapter or iSCSI HBA:
ki FC HBA,
FIrAT I AR AL A RS AR B S B
1E ESXi b, A5H Bl — 1A vmhba, SREIAIEIHERCH— .
A ] BIOS AR B GE T HAE R TI2RAC L3
T B A R AR R (WA BEAT Tk R) WAREE fr@ B / hitps://internethactem. edu.cn
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2. vSphere Storage EZ~FB

2.4 vSphere TFERYBIE: NFS

NFS:
® [SXi SRy NAS P2 NIS,
A5 SMB.
m S FENESEMLRA IS
NFS 3
NFS 4.1 (vSphere6.0 5 LA

{3

IR B S (R 0 (R BESTIT dp226%) WIS STEINS / helps://internct hactem. edu.cn
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NAS SAN DAS
S Application I [ Am:\ic.’\tmn] (-‘\th-r‘"'ﬂ”]
NM [ File Syslem] [lee Sys:em)
Samba Zetta File System NetworkFile System
(sme) @) s $
e /(SAE\ Networki
 ATAover Ethernet Intemetscst etworking
] Fibre Channel R
SATA/ e-SATA ) fC I
Firewire 400/800
S pas
e, DAS T :
Armazenamento com acesso direto aos BLOCOS
— ( Disk Storage }
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+ (PRI S (Storage Area Network, SAN) & i Vi i FH 47 R 19 2 2
> BORETIE EAIRER Il 555G AL R AR P S A B A T

© SAN FREARTE ARSI AR, ik B S H 0 R T
B S M) K IE AN '€ TS (RS 1S =

© SAN JE R T HUEAERE R e A I g S R AR S T
(Logical Disk Unir, LUN) #{i%. LUN j&— &7 s feff it B i He
» PASEBE R R A RS AT TR 2 XX S £ T 43 (X AR
b, EFEMHICE RS, EMER LM AE A a2 A7 L e LUN L
FEalig i CIop

© SAN 2 ER TR A = 32 T SAN TR BRI T MOk,
ARSI T PE R SRS RE ), BETE5EH [ SAN W LU AR 28 1
YT A A MO
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*  NAS (Network Attached Storage) MR N7 o
TENASEEf 5 RrD, fRil REEA LRI L/O LB M 8 54 s deal
FURIL, i B S 5 s B, iR P AR ).

© NASHfm bR — M s d i Ak e, HARERE AL — A2 W
TCVEMRE i o TR Al IR 55 i 20T 208 P R 55 8% A 7 A3 7
KELGHEIRE, MR R TRE.

© SEELRSSAPLINTEHRSE (WDAS) MLk, BdiiArhEdis
MM R, BEEEAE IR LR ik, IR (U B H 5
A e
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3. vSphere Storage SRIIEE 3.1 S10C and storage DRS

SIOC fii Storage DRS]ARHAF it 9 IRAE i TR DL T B9 FH PR

m JHISIOC, WJ LAFEVMV A il B I T A 240 I, X REARMAIL U T 727 f 5 J5C
A AT T e 327 TR A B

w AR RTAT AL L2 1, 2R g e UL B H T BRI 07T
L/OfAEM, FIRESAKHELS AR A BRI, S B0 UL REE 2

¥

7 B R A BT (B BESFET ) WREBESFEBHE / hitps://internet hactem. egu.cn
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Limits PRl
SEXT BRI .

VM (sl EARER) F5 A ZiffeiE it
PR P AL B e

Reservations i 4

A& VM (ak AEXFMA T SRR IR
E RNl e A G

SR A ] TR 6 R, R SR B A
T 2 HAl VM 7R — H VM 2

FITHER B, BRGEHAR VM IEXEGEM, @

e PRE T .

Shares {4

ML A I A AR o

S VMARL T (] 9 B IR 1 7 o AT
TR I BRI , e th LR L
o ERXFMEDL T, B VM KT
— B B A
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3. vSphere Storage BRINeE 3.1 510C and storage DRS

SIOC fiI Storage DRSJ#RAT fiff % IAE 5 H18AG UL F 4 il ph R o
® Storage DRS: Storage Distributed Resource Scheduler (SDRS)
= J7{Ji] SDRS J&, VM {LALRIBIRA RO T 4Eh5: space (455 H11/O
® Storage DRS FELEL 7 AR R 2R 5 FE .
o AL Storage DRS, 206t HEAUHLREEL BTN DT RS dle A, LAS-E s /7 il
Serha MU 7 i R 73 [ 1/0 B
o JiH] Storage DRS I, 0] LAE 0T A7 SR AR L -
HR A7 AR SR B 17 -2 TR B 22 1R) S - i
HARAr MR BRI A2 B 170 Sy
HET A AT 1/O A S B0 HEFDURE 20 ) e
o Storage DRS (W T TR - SAE, A RETE LB fE et T

®
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3. vSphere Storage SRIIEE 3.2 ETHRIREY
AR AR — B 78
w R EIEE T, 2B EE (Datastore) AR —TMEERE,
HHEL L — B
w R B R SN A T R GE, RIS AL 1 R A A
LR W=t L e
o BT LA A A AT B, AT 5 7 72 VU ol PR
o S LA A AR 2 A T8 R SLBLIN S, WAl i
(SR, IR T T A0 AR
o FILEERE: TTLLAE MRS ARG RO, WAL T (PR
o FEARSEN I : T LS ERE S (Storage Policy) 5, RIS TR SUR
IR AFAEENG , T SSBURH AR R BT e
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3. vSphere Storage mRIEE 3.3 VMFS 6

VMFS ki 4%
m VMES1:
o FIF BSX Server Lx, AR, ALFpf 2 ARSI EREATTH, —ik HAE
E—5G s LaH.
m VMFS 2:
o FFESX Server 2.x 1§ 3.x, A3 HF H b4 .
= VMFS 3:
o J% FFvSphere 3x o 4x, S FFHSEES . BLS0TBA . VMIS 3 AN iEH] ESXi 7.0,
= VMFS 5:
o Fl-FvSphere 5.x il 6.0 A/ NEINE] 64T, VMDK LR /NG IE] 6218,
m VMIS6:
o fE vSphere 6.5 44, vSphere 6.7 W[ LA{#i i%4Knﬂ-l512n#ﬁ%i§%ﬂ-l$ﬂﬁi%n

TR PR AP R TR (FAEEESTT R ) WREEE ST & / https://internct.hactem. edu.cn
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3. vSphere Storage SRIIEE 3.3 VMFS 6
VMFS g 4
= VMES 6 FO4EERI(ES
o GARLICPE RS
LA 64 fECHFRE, LRERMNOCHEMTEEA R, T AT SO E IS R BREE
o SRR fEARIERE:
TR R AR I, SROE 7 SR AR B A EEIR , Tt 1 R ARLRILAY - R R i T
o B SR AT A A — B
LA T EIN AR TR, of USRI 2D E SRR, 28 AR SR 2ok,
o B LR
PEARE R VE R, WISy 2. AR EMIE. FH/OEFIRIEM R %, B TS E RN ERm .
o 5 HALVMESHR A HEAE
5 RHRA Y VMES SCPF BREEHAE, HEL ol EUCEERETHE SO 24651 VMES 6, A2 HEAUHLIR (R 517
il A R A R (FAE BT e #ER) WEEE Sl B E / hifps://internet hactem. edu.cn
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3. vSphere Storage BRIIEE 3.4 RLABEBTFHIAE

vSphere {EffE # EHHE 178 % @ sk

® [nstant clones versus linked clones: i ool 5402 v R0 FE 5 L 5

® Permanent Device Loss (PDL) and All-Paths Down (APD):

VM Component Protection (VMCP) HEIE 4T BT Al VM it KU

Flash Read Cache: vPlash, [N{Fiegefs
m Storage integration: {FfFHE
Multipathing: £ {23 LUN
® VMware vStorage API for Array Integraton (VAAD: I FRIFER &I A B S
® VMware vSphere APIs for I/O Filtering (VAIO): I F1/O jiE vSphere APLHEA!

{3

TR PR AP R TR (FAEEESTT R ) WREEE ST & / https://internct.hactem. edu.cn
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4. VMware vSAN 41 VSANWAE

VMware vSAN &5k & S FEGE AR O 7 %8, SCFFE & 2L il 30
(Hyper-Converged Infrastructure, HCI) £%t.
® vSAN 5 VMware vSphere 562 AE—iE, & BESXi W& 1Y I6E.
m vSAN il AW AFAE 5 75 ol B RETE R (N (A 1 2%, O vSAN SRR Bl 4L
Z [ BN A
IR vSAN SERRIG N & TR, IGHEIRsE TR E 2
AT vSAN SR IR H TR T ERA 2.
A T L& (SDDC) , HAEZad PNk i 1 se b 4%
® vSAN JCTEAMBIL A, R T i I BT B Storage Policy-Based
Management, SPBM) fi 4k, | {F 4 o

®

A A R A B (AR BT R WREEE SF# B E / hitps://internethactem. edu.cn
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VMware vSphere + VSAN

VSAN Datastore

65
4. VMware vSAN 4.1 vSANBITR
D ST
c=nD—co=0O=—CcEo—n0=—°C|
% VMware vSAN:
https://docs.vmware.com/cn/VMware-vSAN/index.html
L
P KR A SR (BB BT 02) RMBEETFHRS / hilps f,;imrmrl hactem. edn.cn
66

33



4. VMware vSAN 4.1 VSANBISE

I P E AP MR TR (AR BEAFTT 7R WAEEE TP S / https://internct.hactcm. edu.cn

VMware vSAN -4

https://www.bilibili.com /video/BV1j4411K7ZV (34340%)

https://www.bilibili.com /video/BV1Ls411K7AJ (31451§)
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4. VMware vSAN 41 VSANWAE

VSANTZH B PR SE sk

® Hybrid deployment: 5703
i FH B SN E, AR
AN AT RATD 5/6 AT L BONIEST, LLRATAEAR K.

w All-flash: 2[AfE (HEFTTHR)
i ] High-performance SSD - (#1411 NVMe) 10 28f7)=, B SSDs {1 4 & 2.
All-flash REBHAEAEN =1 1/0 TERE.

LRUES S
LA T RGT 10 GBE Network Cards.
K vSAN S TR, JFON vSAN $RIER .
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4. VMware vSAN

4.1 vSANRYTE

RIBoR
vSAN S8 5 B
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