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Storage basics

« EEWHEPONEIELT
= fFiEES) Storage arrays: performance. RAID. SSDs. AFAs. ALUA
vSphere storage types

m Storage types at the ESXi logical level and physical level
m Storage types at VM logical levels and physical level

vSphere storage configuration 2
m FCstorage. iSCSIstorage. NFS storage
m SIOC and storage DRS
m  Advanced storage features

VMware vSAN
s VSANBOIRTT
s VSANHSECE
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1. Storage basics 11 EEMHIEP ORI

FEEEIEMRIE P &R EIIERD .
s FERIT S RN THIEROIFEEE,
n FEABPEREMEMBVMEHRSIE, FEREREERE.
= vSphere IFZSRINBEMRIT =120, HIR0HA. DRS. FT. VMware

Site Recovery Managerz%,

RO ERR D RIOVEAEKR: SR, Sitee. B4 =,
Enterprise-class storage can be classified in different ways:

m Direct-Attached Storage (DAS) }

the only solutions that can be

Network Attached Storage (NAS) used for running VMs

|
m Storage Area Network (SAN)
m Object-based storage/cloud storage

could be used by other solutions (such as backup products)
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1. Storage basics 11 EENEEDOREERT

ESXi Host ESXi Host

o= VTS
“HE 48E
capacity performance

Storage Network

CeOe® bandwidth throughput latenc
e g y
— |
Storage Array
The ESXi hosts and the VMs will be
contending for the shared storage asset.
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1. Storage basics 11 EEEE R ORI

NEEMHRE, FRBEHND NATILIEFER,
m Tier O

Very high-performance storage, such as the All-Flash Array (AFA).Tier O
storage is getting more and more popular as the prices of Enterpriseclass
SSDs are dropping. It provides unmatched I/O performance.

m Tier 1 or primary storage:

This is usually the main storage and corresponds to the VMware side in
different datastores.

m Tier 2 or secondary storage:

This is storage not (usually) used from VMware production environments. It
stores online archives, backups, cold data, and so on.

m lier 3;

This can be long-term and offline archival storage repositories, SL@ as tapes,
or copies of backups on public cloud storage.
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1. Storage basics 11 SERSED OGS

ESXi Hosteeg sz 37 B2 8 - _/-> Local Storage
m Local SAS/SATA/SCSI storage

Fibre Channel N
Fibre Channel over Ethernet (FCoE)

ISCSI using software and hardware initiators L ghared Storage
NAS (specifically, NFS)
InfiniBand
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1. Storage basics 12 Storage arrays

4 27FERES Storage arrays?

o BN BEI3DELRIGEAFET m
https://info.support.huawei.com/storage/3d-center

«  FERHFEREMNRE
https://www.bilibili.com/video/BV1Zt4yl1a/R]
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1. Storage basics 12 Storage arrays

AFAs

flash memories flash and HDD
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1. Storage basics 12 Storage arrays

Concerning the protocols used for frontend interfaces

Blimi% EHR

RN R R ARSS 28a & R N 45
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VMware vSphere SZ#FRIFERE O R N FHZG]

Protocol Type of .
type sorvice Interface speed Typical usage
SAS Block 6 or 12 Gbps Sha?ed storage with limited host
scaling
FC Block 8, 16,32 Gbps Shared ?,torage, typically for
enterprises
Shared storage, typically for
FCoE Block 10, 25, 40, 50, 100 Gbps |enterprises and mid-sized
businesses
1SCSI Block 1,10, 25, 40, 50, 100 Shared storage
Gbps
NFS File 1, 10,25, 40, 50, 100 Shared storage
Gbps




1. Sthage basics 1.2 Storage performance
FIFEIERERIEER
Physical disk or SSDs
physical media the maturity oft ;Iéel (s)t(;';ege controller

the protocols used

REZNRMRAR:
* 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 ((ZiEEIZFHEE)

L3
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1. Storage basics 13 RAID

RAID ( Redundant Array of Independent Disks ) BRI TR
px5, BEEIRIMENES,
m RAID B2AEZ MM IS e R IKNes B VR 55, Mg ittt
B MR B SAIFRMEMEREAIEUE U RAIRIR,
s RAID B2—MZHEEERKR, HoFEMERE TAAEF. HIETE
SIS MEREFE.
= RAID IR N AR E RS SR SinAFEINEEA TRAVEIEZ £,
= RAID B9 KR BineieesURE =14 /0 [£8E,
s RAID BO="P @S0
1% ( Mirroring )
#¥Es ( Data Stripping )
HyEREa ( Data parity )

RAID choices as a significant
factor in your design
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1. Storage basics 13 RAID

RAID level

s RAIDERZ MIRFERSINEES, ERZESERIRE!

0 e B—NBIEEPEZ MRS (hddaissd) , EFRAIDHLUGE— D EEZN
YIBFiEIR B BRI A B eSS ] A,

o 1488: RAIDEAAHIZIEGLL B F MR EEE R IriI4REIS £.

[ ] ,%}EHE/] RAI D RAIDIAR2#EERE https://blog.csdn.net/enspl/article/details/81318135

RAID RAID RAID
1+0
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1. Storage basics 13 RAID

RAID O:

m Y FRStripedyStriping, b,

n FRRLA ERER ST —IR, #iREEU o EIEEIRE L,

s FAAFEIME, PIAYBERENE, {BRAID OEESEeEmER, Hix
BIeHEURFRIFIIEE, REH O —IUERIRIAIIEERIEETE.

Data: 1011

!

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

DISK 1 DISK 2 DISK 3 DISK 4
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1. Storage basics 13 RAID

RAID 11+0,0+7:
= RAID 125— 1 FBERFTRRAIDREES), ERSNET—FEENAE, BAR—1R
=AERIREE

= RAID TR&EAEN—MEY, SEFRIT—MBENEIESD. HREFIRAID MES TR —EE,
RAID IENEERIE, ENEESD 5! %Aﬂﬁiﬂiﬁ%"fﬁlﬂ#ﬁﬁltlﬁxo

m RAID 018RAID 0+1, Feifti7&mEm (RAIDO) , B#ITEE&R (RAIDI) |
= RAID 108RAID 1+0, Foifti78& (RAID1) , Bt ﬁ,ﬂjrﬁﬁz (RAID 0) .
Data: 1011

!

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

DISK 1 DISK 2 DISK 3 DISK 4
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1. Storage basics 13 RAID

RAID 5,6

RAID 5 2&& WAIRAID F4,

RAID 5 #£2 CRIFFIEESUEMEOGETE, SRR N AL E BIRFAE R
=, S—TEEERIAT, Rorel LURIER—SmhIE M EUERANG MR 2E
REFIRIAIEIE.

RAID 5 EERIFT Elt, SHEHEIRIN, FTRFENRENEE B,
RAID 5 SRBF(EIERE. SRR EMFEAASS o EESR, AERIEHES RAID O
M RAID 1R SR, EEHIGEIERERIERIZIRRIFFBRS R, HEFEIETL
{EFRAID 5,

RAID 6 5| NNERSGAIES, BERTLIAMEESET, FEhResEETE, 1~
SREHIEERR,

RAID 6 Z1E RAID 5 RIEAL EJ9 7it— S B aUERIPTmRITHY—HF RAID 5=,
AJLIEER—Y ERY RAID 5 &4,
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RAID 5 RAID 6

e ) (e
_c2 | |_c3_ c1 Cs

Disk O Disk L gk 2 Disk = Disk O Disk 1 Disk 2 Disk 3 Disk 4

et




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

DISK 1 DISK2  DISK3  DISK 4 DISK 5 DISK 1 DISK2  DISK3  DISK4 DISK 5 DISK 6

RAID 5 4+1 RAID 6 4+2

L3



2. vSphere storage types 2.\ B RSB I

VMware vSphere supports different types of storage architecture

Technology|Protocols |Transfer [Interface
FC FC/SCSI  [Block access|FC HBA
Converged network adapter (hardware FCoE
FCoE FCoE/SCSIBlock access NIC witgh FCoE support I()softE/vare FCoE) )
iSCSI HBA-or iSCSI-enabled NIC (hardware
iSCSI IP/SCSI  |Block access|iSCSI)
Network adapter (software iSCSI)
NAS IP/NES  |File access |Network adapter
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2. vSphere storage types 2| ARSI,

Different storage types have different vSphere characteristics

Storaze |Boot |Run VM VMware (Storage
tvpe 5 ESXi [VMs vMotion|Datastore [RDM|clustering |HA and [APIs - data
yp (guest OS) [DRS protection
Local Yes |Yes [No VMES No |Yes No Yes
Storage

Fibre

Channel |Yes* [Yes |Yes VMEFS Yes |Yes Yes Yes

and FCoE

iSCSI Yes* |Yes |[Yes VMES Yes |Yes Yes Yes

NAS over NFS3 and

NTFS No [Yes |Yes NFS 4.1 No [No Yes Yes

L3
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2. vSphere storage types 2. B RIS IS B

the flow of the SCSI command from the guest OS down to the physical network

Fibre Channel iSCSI FColP FCoE InfiniBand

Operating System and Apglications

SCSI Layer

| iFCP
TCP
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2. vSphere storage types 2.2 ESXISTiHOfF LR

vSphere 6. x37 1FP0FhEEFETY
s VMware FileSystem (VMFES) datastores:

All block-based storage must be first formatted with VMES to transform a block service
to a file and folder oriented services.

m Network FileSystem (NFS) datastores:
This is for NAS storage.

m Vol

This is introduced in vSphere 6.0 and is a new paradigm for accessing SAN and NAS
storage in a uniform way and by better integrating and consuming storage array
capabilities.

m VSAN datastore:

If you are using a VSAN solution, all your local storage devices could be polled together
in a single shared vSAN datastore.

Storage types at the ESXi logical level L3
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2. vSphere storage types 2.2 ESXISTiHOfF LR

vSphere 6. x5 =gz iEiss oy
m Block-based storage accessed by a hardware adapter:
This includes DAS storage or SAN FC storage.
m Block-based storage accessed by a software adapter:

This is like SAN iSCSI storage when the software initiator is used. In
this case, you first need to configure the network connectivity
properly. After that, it becomes very similar to the first case.

m NFS storage:

This is where you first have to configure the IP network connectivity to
your storage and then connect the NFS datastore.

Storage types at the ESXi physical level L3
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2. vSphere storage types 2.2 ESXISTiHOfF LR

vSphere ESXiZiF i Z i@ M AN AR

m Fibre Channel Host Bus Adapter (FC HBA): https//www unicaca.com/info/detail/244 htm!
This is the standard way to implement FC-based storage using a dedicated full fabric.

m {SCSI HBA: https://sniansfolog.org/tag/iscsi/
These are specialized PCle cards that implement the entire iSCSI stack completely in the hardware,
reducing the load on the host CPU.

m  CNA adapters for FCoE or iSCSI: https://blog.csdn.net/wuzhimang/article/details/52399064

These are mostly 10 Gbps (or higher) Ethernet adapters providing hardware (or hardware-assisted)
FCoE or iSCSI functionality on converged (or dedicated) networks.

RDMA over Converged Ethernet (ROCE): https//baijiahao baidu.com/s?id=1689933693620352512

This is a network protocol that allows remote direct memory access (RDMA) over an Ethernet network.
Starting with vSphere 6.5, RoCE certified adapters can be used for converged networks.

InfiniBand HCA: https://www.cnblogs.com/D-Tec/p/3157582.html

Mellanox Technologies InfiniBand HCA device drivers are available directly from Mellanox Technologies.
Mostly used for the network instead of the storage, they can be interesting in converged networks, and
also in vSAN implementation.

Storage types at the ESXi physical level L3

IEHREAXRE / el / 13938213680 / http://cloud.xg.hactcm.edu.cn / http://www.51xueweb.cn




O | (P vsphere- 1010115 - FFEEEEEE X |

< C @ A T2 | bps//10.10.1.250/ui#7extensionld =vsphere.core hostmanage storage storageAdap

I

v (10101250
~ [H BBT-Datacenter
[e 1010115
[ 1010116
[@ 100117
v [@1010118
(% VM-VMuware vCenter Server Appliance-10.10.1

[e 10.10.1.15
mE = 5=

- FhE
FEERE
ThEEE
ENETRE
MR
/O THiEERE

- FE
SR,
VMkernel EEEE
IBERE
TCP/IP B

~ =
EHR/ L
RESHUEE
ERASHI RS
SHEVEATR

v B
AT
ENEENE
R
SHIERS
S
BREEE
HRRFAE
ERAERE
s
=3
REEEVH
RETIE
wisa

- B
piss=}
nE
BiFER

v E%
EREY
CHEEES

R

Sl EFE ZuEEE O ME B

TFisEEeE

+ snpEEE SRk G =sanes |

4

4

4

B

#=: Emulex LPe1250 8Gb PCle Fibre Channel Adapter
vmhba2

EIS:iSCSl Software Adapter
vmhbag4

E=S:1si2008
vmhoaa

%5 SB700 SATA Controller [IDE Mode]
vmhbad

ELS: SB700/SBB0O IDE Controller
vmhbat
vmhba32

wetobjectid=urn:vmomiHostSystem:host

Eaicl

1scsl

el

Hscsi

tscsl

-4891-b4d8-7795edf9a03d&navig

s

b=l

=vsphere.core.viTree.hostsAndClustersView

20:00:00:9072-56:13:86 10:00:00:3070:56.13:86

1qn1998-01.com.ymware:bbt-cloud-node-115005bfc

AR EIRE

=[=3

e

Eyconr Al

& items

»



2. vSphere storage types 2.3 VMSZIS TR

HvSphere 4.02J5, VMBVTREEILERNATE,
s RIEVMEERNDECEERE, —RE =g,
Eager zeroed thick Virtual Machine Disk (VMDK): E&&HREES

An eager zeroed thick disk has all the space allocated and wiped clean of any previous content
on the physical media at creation time. Such disks may take a long time to create compared to
other disk formats. The entire disk space is reserved and unavailable for use by other VMs.

Thick or lazy zeroed thick VMDK: EE&IERES

A thick disk has all space allocated at creation time. This space may contain stale data on the
physical media.Before writing to a new block, a zero has to be written, increasing the
input/output operation per second (IOPS) on new blocks compared to eager disks. The entire
disk space is reserved and unavailable for use by other VMs.

Thin VMDK: 58 &%
The space required for the thin-provisioned virtual disk is allocated and zeroed on demand as
space is used. Unused space is available for use by other VMs.

Storage types at VM logical levels {3
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LIERIARYEHEU B E RRibIR £
IR R R S A PR =ElE.
SENTSERRIER S HREBHEMRIE, BRUBMEMINERIT

SEERSREEEHES,
TEIERRYIN - G ZISEFERINRERI SRR .
YAREBEEXNTE, EARSIEERREE, UERERE. TECUERAT A EELIp iR 53 AU P TR RYZEIA).

fEelEEEh SIS IEeE LRENKIERT,
SRS AR B P R R R R sE S LE BB Bt R B RIRH RIS

fRIBRAGIR :
MEVZSERIEEANNZE, FISiZZERREEIEES.

EERIREES: zeroed thick ]

EESERBSE: eager zeroed thick ]

vSphere VM RIS

thin ]

EAEEESE.
R EENESE R EMZH RS s SR,
MRUEHEEEEREESTR, WETMSKENESERIRATE.

TRIBEAGI :
FZEENHEEISRKNEATE, TEERNINESETIBTR.
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2. vSphere storage types 2.3 VMRS EEEY

F':}L/UWHIW_ (R B MIFEETIZS, VMIShMFERESIZE2EE

m BuslLogic : This was one of the first emulated SCSI virtual controllers available in VMware ESX.
It's now a legacy controller used mainly for legacy operating systems. It does not support
VMDKs larger than 2 TB.

m LSI: logic parallel: This was formally known as LS| Logic and was the other SCSI virtual
controller available formerly in VMware ESX. It is used for operating systems such as
Windows Server 2003.

m LSl logic SAS : This was introduced in vSphere 4.0 and is the evolution of the parallel driver.
It works as an SAS virtual controller and is used in Windows Server 2008 or newer.

m VMware paravirtual (or PVSCSI) : This was introduced in vSphere 4.0. It's a SCSI virtual
controller designed to support very high throughput with minimal processing cost, working
not in emulation mode, but in paravirtual mode (it requires VMware Tools to be recognized).

s NVMe : Virtual NVMe devices have reduced guest I/O processing overheads (over 50%
compared to AHCI SATA SCSI device), which allows more VMs per host or more
transactions per minute. Each VM supports four NVMe controllers and up to 15 devices per
controller.

By
d~ T
&5

Storage types at the VM physical level S
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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 FiglEHIERHEET
mEEHEE ARINRYIEHIEE
BusLogic H#iT LSl Logic LSI Logic SAS VMware Rl SCSI AHCI SATA IDE NVMe

BusLogic 7T = = = = = = =

LSI Logic = = = = = = =

LS| Logic SAS ZEZ BIOS IEE ZEEBICS BE EEE EEAE EE=EBICS BE = =
VMware #REHL SCSI FE BIOS RS EZBIOS IBE BEE EEE EEBIOS IBRE = EEE
AHCI SATA FEEBIOS IEE EEBIOS IBE = = = = =

IDE = = = = = TEF =
NVMe ZEEBIOSRE EZBIOS IBE BEE EEE EEBIOS IBRE = EEE

SCSI. SATA #1 NVMe fxfigfrhlzsscid. PREIFIFREME
https://docs.vmware.com/cn/VMware-vSphere/7.0/com.vmware.vsphere.vm_admin.doc/GUID-5872D173-A076-42FE-8D0B-9DBOEBOE7362.html



¥ vSphere

10101

TR

v 1 ERERE B

v 2 EEEIHT G BRI
v 3 BRI

v 4 i S

v 5 SRS -

v 6 BREPIUEERR

B 7 B i

& IE5REL
R4 - 1OPs.

o

M

3 SCSI Eomigs

VMware ERBIEL

31

12:02
21110422




I E

v 1 EEIERE B

v 2 EEEIHT G BRI
v 3 BRI

v 4 R B

v 5 SRS -

v 6 EREFIERSR

EERAFIREE

I RTER—E

FRERET

FiEE

PR - IoPs.




3.vSphere storage configuration 3.1 FC storage

ESXi servers

- fawg L p—
——— ——————————
\ R e
FCSW 1 FCSW 2

(] — [(m] = [n®] — [m®] =

Service Processor 1 Service Processor 2

g g g e8¢
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3.vSphere storage configuration 3.1 FC storage
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3.vSphere storage configuration 3.1 FC storage

| e——. TRER: RGRASLEDISTAT
ESXi servers 2y
|_ — @ DS EEB: ERMRASLEDIS T

‘ | eanStor SNS2624 B T S T O D D o Setete
- ._l

Oc
o b e S & 2 oo o ac - . o'o.o. ~ '::E::
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0 0,0 0.0 sesete °e
HR RN RN 2o0e
| ° HHH R o.‘. -4 :o:s'

[ [ w RREBIRIRRE
——® FCimA
& 8 8 8 B L ®) FCBORALEDIERT
(® USBiEN
@ PAKRIRO R LEDISTET
® ®0O
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3.vSphere storage configuration 3.1 FC storage

S
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3.vSphere storage configuration 3.2 FCOE storage

FCoE:

LUK _EFEEFCImAYRIR,

n FCOEMEBES1ZEMZE2EFE10Gbps (ThEm) LAKMNMNEZE, EHFR

(TR FCHMN AL,

FCR— 1 5EAIMNEIE, MEAIP. UDPELTCPIIN,
FCORASZdFFCRISR I,

m YalfEAFCOENR?
ESXi HoStEEEZL2ECAN-E, {FENPARIMY (Network partition),
EE(FRFCoEEZ AR,
FAEREZFIE (S AT AN B =3 A FCOE,
fEvSphererriH{TFCoERIBLE.
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3.vSphere storage configuration 3.2 FCOE storage

KT FCOEHEFIFRIE
LAK M ¢ETEiE (FCOE) AR SR
http://www.h3c.com/cn/d_201012/705332_30008_0.htm

INNEN

>

£e79CloudEngine Rz HEHLFCROFCoB4F ST 4R
https://e.huawei.com/cn/videolist/video/25b1591c674c4881a4f8ac371a2ac199
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3.vSphere storage configuration 3.31SCSl storage
ISCSI:

= Internet Small Computer System Interface, Internet /NI EN R Sz
E—METCP/IP L TEIRRE R,
EHCISCOMIBMAR AR, FHEZEIFE BRI 2325,
ISCSPESCSImS T TCP/IPBZH, HERT—1SCSImikL,
ISCSIPTLASEIIEIPIES_Exmf7SCSIMY, EERERAEUNSIERTIELAK MW _Ct
TTRERREIRFIEOERIE, OEET NERIFE,

ISCSINARAIP-SAN (EFIPMEAIFIEX ), S PETEHFRIR SCSI-31
W NHIFERR, ESLHISANBIS—M5T0,

iISCSIFfE & iSCSIECE : https://blog.csdn.net/tjiyu/article/details/52811458

Pl
a K
=

ve
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3.vSphere storage configuration 3.31SCSl storage

ISCSI:

m ESXi can be one of the following iSCSI initiator types:

Software iSCSI adapter : Use one or more VMkernel network interfaces and the virtual
switches to manage the entire iISCSI traffic. With the software iSCSI adapter, you can use
ISCSI technology without purchasing specialized hardware.

Dependent hardware iSCSI adapter : VMware manages iSCSI management and
configuration, and it may also be the part of the network that must be implemented at
the virtual switch level. Ethernet NIC with iSCSI offload capabilities falls into this category.
At the ESXi level, those NICs are presented with two different components—a hardware
ISCSI adapter and a corresponding standard networking NIC.

Independent hardware iSCSI adapter or iSCSI HBA : This is like the FC HBA. All of the
network stack is implemented in hardware inside the adapter. On the ESXi side, you will
see one or more vmhba, like with all other block storage adapters. Network
configuration must be performed at the card level, using BIOS management, or specific
tools (there are also plugins for vCenter to manage the configuration inside vSphere).

L3
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3.vSphere storage configuration 3.4 NFS storage

NFS:
m ESXiSZHEFRINASTHMY ZENFS,
n TEEINFSHMYARAZ . NFS 3. NFS 4.1 (vSphere6.0% LAEIRAN)
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FEX LR (Storage Area Network, SAN) 21\l & & FERIIFE LR
20Ky, ERSEFMEFEIERAV S BN BT RAXEREEE
1To

SAN BEUEFEEEPNHZFER, Fhleeg=A—3E97558
TEXRIELEhiR. HUBRIFFIRERE,

SAN 2—MEFRIEFE, FASREOERSmSHEEHESTT
(Logical Disk Unit, LUN) #8iE, LUN 2—F¥BIHE=FE0EER
R, IEE#HENFEXZ2IERSE. R[S XEHH T XH]
B, BEEBRXYHRSs, MEUBRERHEEFE L—FF
LUN EFEEE.

SAN 49 5MEFEMHSE =7 . SAN AUIRITE]ERERHE,
BEEhaen BRI ERE, RITTERN SAN aJLIBRINEAS £
MBS RERISE,
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NAS (Network Attached Storage) MIZEHIINfEAE.
ENASEHELEF, FREAAFEL/OREMETE RS UE
i, MBEEREIMNEEOSNEEEREE, REFBEINEAIE,
NASSCRR EB— 1 B EIRS:SENEMRE, EEREUTFT— %A
4R S . XM EREERSSEEE T BARSREENTNER
RORZETEINEE, MIXURESERFINEE,
SEFRLIRSsAFIORIFER S (A01DAS) 18, #IEABEIIRS
RBANGFEA, BEEAEFPAEERSEEX, REEiEHSE
B91ERS.



HARRFE

HDD: Hard Disk Drive

REEFE $SD: Solid State Drive

HHD: Hybrid Hard Drive

SCSI
R FRREFE
DAS: Direct-Attached Storage IDE
PCI
NFS
ShETFE NAS: Network-Attached Storage —C
CIFS
FC-SAN — | Storage Array RAID
FAS: Fabric-Attached Storage
iSCSI
IP-SAN FCIP
SAN: Storage Area Network
iFCP
FCoE
IB-SAN =——— InfiniBand




3.vSphere storage configuration 3.5 SI0C and storage DRS

SIOC #0 Storage DRSZEAFE R RS AEIE R RIS HHsE,

s FRSIOC, ALIREVMSFHERRERLEF A, SEMVIAEFEES
R TTR AR R EDHITIRH ST,

s BTFFEEEEMNCBERREZ, BTV AZEBTREHIRYHIT
/ORIEL, Ot RELHEFESENRR, SEPTEREIVLIEEET
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- EnEEE x (5=

ETFEMIRS

TR

O ERFEREas
4 GRERSE

5 REFEAL

Limits BRI
This is a hard cap on resources. The VM (or virtual disk) will

not consume more than the resources configured by a limit.




= - IRV x |+
C QA A Fms | beps/10101250

/0 R, EFS. BT FEREEEEEAN

Reservations &

Reservation is the number of resources that will always be
available to the VM (or virtual disk respectively in this case).

If the reserved resources are not used, the remaining number of
resources will be used to satisfy the needs of other VMs, but
once a machine with a reservation wants to access those
resources, it will even if others are using them as well.
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Shares ¥ %i

Shares come into play only when congestion occurs. VMs want
to access more resources than the storage can provide.

In this situation, each VM will get a fair number of resources
calculated using shares.




3.vSphere storage configuration 3.5 SI0C and storage DRS

SIOC #0 Storage DRSEMRRFHER RESREIE N NS,
m Storage DRS: Storage Distributed Resource Scheduler (SDRS)
= FASDRSfE, VMIEHAIRIRSECHIEM 18R space (BE) #1/0
= Storage DRS EIESUEFREEENR SRR,
SNSR/SA Storage DRS, BN EIWIMEMEMITRIRLEN, U EEE
FERFEP SN EIRFEZER=E /0 &R,
[3A3 Storage DRS B, BJLAERBUN MEiEEEEFAYINRE
SRR PR B B RS
SURFHERFEE P EUEFEZERY /O RE ey
ET=EM I/O TIERERIEINHEEAIIRNE
Storage DRSYINMN AT HUEFIEERF, FBEER M EEFMETER.
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3.vSphere storage configuration 3.6 Advanced Storage Features

:tl\
Ay

vSphereT FREEE NS TIF2HeE, BIETEZSY

Virtual Machine File System (VMES) 6
http://cormachogan.com/2017/08/16/vmfs-6-large-small-file-blocks

Automatic space reclaim: Bzf=s[a)El

Instant clones versus linked clones: {RiEF & S5EE T EHITFIE ST 15

RDM: BiEhiafF#ERELUN

Permanent Device Loss (PDL) and All-Paths Down (APD):
VM Component Protection (VMCP)BESSETRHIFEFHY MTERE XS

Flash Read Cache: VFlash, NfFZERF

Storage integration: fFE5ERL

VMware vSphere SPBM

Pluggable Storage Architecture (PSA)

Multipathing: ZE&E1A1EILUN

VMware vStorage API for Array Integration (VAAI): FIFMIFEESHITRERS
VMware vSphere APIs for I/O Filtering (VAIO): FBF1/O 1ZiE vSphere APIFEZR

VASA: TriEIReE iz ®;
VWols: IS
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4. VMware vSAN 41 VSANHIZSZ=

VMware VSAN 2EFEN I ZERR SR, <FFERiaEMEE
#3 (Hyper-Converged Infrastructure, HCl) &4z,
= VSAN 5 VMware vSphere e 8ERfE—ic, {FJ9 ESXi Hypervisor HAY
DIV E,
= VSAN BIRERMEIEFEIr T BRERRIEIRFERE, LUeIERE
VSAN EEBFRRIPRE 1< BHZRIE DM FIELE,
e VSAN EEERINFRER TR FEF BB ENIESE T ERE.
2R7FE VSAN RSN R ST EREIIRER.

JH: Zergn] B AT G E N EES() (Software-Define Data Center, SDDC) B
2 S NIRRT EZ R

= VSAN RN HEZZME, FREIETFFHESIEIOETE (Storage Policy-
Based Management, SPBM) &1k, T 1#iEEC &,
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VMware vSphere + VSAN

VSAN Datastore




VM VM VM VM VM VM VM

vSphere

[ 11117

>

P T T =T o
E https.//www.bilibili.com/video/BV1j4411K72V

https://www.bilibili.com/video/BV1Ls411K7A)

vSAN Datastore

VMware vSAN:
https://docs.vmware.com/cn/VMware-vSAN/index.html
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4. VMware vSAN 41 VSANEFSZ2

VSANSCERRYM AR Sl 5 28
= Hybrid deployment: E&ERE
A mixture of fast caching devices (5SDs) and magnetic devices for capacity.

In hybrid deployments, you can't use features such as erasure coding (RAID
5/6) or deduplication and compression.

s All-flash: £/R7F
High-performance SSD is used as a caching device (usually NVMe)
standard SSDs are used for a capacity tier.
All-flash configuration provides unmatched I/O performance.
{=XEISES

m EEK:
consider using dedicated pairs of 10 GbE network cards
isolating VSAN traffic and provide adequate bandwidth for vSAN '@ﬁic
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4. VMware vSAN 4.1 VSANHELE

{FRVMware =HsLLg =4 7vSANRYIARLS -

m https.//www.vmware.com/cn/try-vmware/try-vmware-lightning-hands-
on-labs.html

s EFVMware WorkStation Projf{7vSANSLLE
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EFVMware WorkStation Pro
E@idvSphere + VSANSCIIBRAAZRHE
http://dms.it.hactcm.edu.cn/api/h/f?m=9929704efc050243-1-0
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