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VMware 485 2 @ ¥ 5 AF

* V5.5 ~v8.0
% 2013~ 2024 AZiE L & & * 5%
* V6.7 % 2 ?FEE;‘J’%
+ 13 » Hosts with vCenter(s ~ v-SAN)
x* BB 150+VMs > X 19 & * H >
x Bk i@ 9§ 1 1% 36Hr i 7 AR R .
* V7.XV8X % 2 24~ icdyp + ®. F—‘ TP+ B
LR T
+ 16 5 + Host without vCenter (Free License)
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VMware
Bt Rl R R 32 H g s g

+ RAID
« WA PMRAID + (7 £33 /)
« A B RAID+ Server & i % Dell R750 $157,614 (¥ /i3 P4 )
* et
+ Realtek e+ K A4 0 ;N\ £ 3
* V6.X
+ 100Mbps's # £ 3 ~ WA G 0P gt
% @:i %‘:i 6.X
+ Broadcom BCMj5751 ~ BCM35721
+ Intel E1G42ET Dual Port (82576)

« B AT 77X
+ Intel Ethernet Server Adapter X520-DA2

+ CPU
+ IBM Server x3650 # /# = % v6.7
+ ASUS BP1AF & /= = % vy
+ Dell Precision Tower 5810 ~ OptiPlex 9go #& ;= = % v8
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VMware ESXi
© 4 X & % 4& N { #F Patch
+ https://esxi-patches.v-front.de/

ESXi Version 8.0 History

Jump to release date: 2023-09-21 (Update 2) | 2023-07-27 {Update 1¢) | 2023-06-01 {Update 1a} | 2023-04-18 (Update 1) | 2023-03-30
(ESXi 8.0c) | 2023-02-14 {(ESXi 8.0b) | 2022-12-08 (ESXi §.0a) | 2022-10-11 {GA) |

ESXi Version 7.0 History

Jump to release date: 2023-09-28 {(Update 30} | 2023-07-06 {(Update 3n) | 2023-05-03 (Update 3m} | 2023-03-30 {Update 31) | 2023-02-21
{Update 3k) | 2023-01-31 (Update 3) | 2022-12-08 {Update 31) | 2022-09-01 (Update 3g) | 2022-07-12 (Update 3f) | 2022-06-14 (Update
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VMware 2Z_:7;%

+ 2022 1% i Broadcom ¥ i ™ 6107 % ~(iZ % 50% ) & P& Vmware (Broadcom # & 2200 )
« PR e 4 gt o 7 CATechnologies @ FF 485 & ¥ :4% > ¥7%
x  2023/1 JTpER A 18 - ¥ FFVMware 4 4 0 Az 2,000 4 o AKEF i Ldp il
%glﬁﬁﬁéi&’é%”%lﬁﬁiﬁﬁﬁo
+  https://www.reddit.com/r/vmware/comments/ibisah4/broadcom_silent_layoffs_email to_vmware_ab
out_40/?rdt=61195
+ 203/2BRF EEREMG FRETEE A DGHF FLATRE EP Y
+  https://www.ithome.com.tw/news/160549
x R E 7+ Cors & iT4 '] Vmware 57 #% &% 5 %% License
*  2024/01 % %563 VMwareA & » & 3% vSphere Hypervisor » ™ f§ i* & & ~ &5 528 = &

+  https://www.thestack.technology/vmware-is-killing-off-56-products-including-vsphere-hypervisor-
and-nsx/

+ 2024/01 VMware® # 7 £ H jhal & X A $24E 0 A Red ¥ 37 A
+  https://blogs.vmware.com/cloud-foundation/2024/01/22/vmware-end-of-availability-of-perpetual-
licensing-and-saas-services/
* 2024/02 End Of General Availability of the Free vSphere Hypervisor (ESXi 7.x and 8.x)
+  https://kb.vmware.com/s/article/2107518?lang=en_US
*+  2024/03 11387/ # L ¥-VMware g3 5 B et #2838 5 20 (End-User Computing » EUC)
h ey HA4E KKR: ¢ 7 £ ¥ % Workspace ONE# & % = % 32 (Unified Endpoint
Management » UEM ) ~ #5454 % 2 R % #25% & %8 {* T % Horizon

+  https://www.ithome.com.tw/news/161589
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Proxmox Virtual Environment
(PVE)

+ Linux Debian + QEMU/KVM + LXC(Linux
Container)
x+ QEMU(Quick Emulator)

+ KVM(Kernel-based Virtual Machine)
« FFY L 32
+ #p % ** Linux Debian Kernel
x+ % 3% Realtek i —+
x 3 ¥ 100Mbps 4+
« 242 %73 PCl 4 & %+ (4% PCI-E/PCI Express)
+ PCI Passthrough *+/] >

+ % # USB Mouse/Keyboad
x+ % 3% USB Audio/Video (USB Camera)
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Proxmox VE 3= ¢

Cluster # ¥ =
x 7} F & IR g8 (vCenter Appliance)
*gﬁéwg“a‘.@——l?&»"ﬂ%
x« #* o Node ¥ # § =7 #p
« ¥ ¢ vCenter § 1% & 7 & Host § 1%
Migrate: (Like VMware vMotion)

+ Node 1 % #:#
+ Storage #.#%
HA ;g G
pozE Ema11 Notification
x 7 %3k %_SMTP Server » p 1= % 5 #54]
* 3? /FE N

+ Received: from davisyoupc.cc.ntu.edu.tw (HELO pve32.cc.ntu.edu.tw) ([140.112.3.82])
+ by mailgw2.ntu.edu.tw with ESMTP; o1 Apr 2024 15:32:22 +0800
+ Received: by pve3z.cc.ntu.edu.tw (Postfix, from userid o)
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Proxmox VE 3+ ¢

+ VM Clone
+ Full Clone

+ VM Template

+ Link Clone

« LEE B s R b AL 4 R i3
FARFEATORBELE  VEEETE 0 P AHAER
1 2.

+ & * : VMware Horizon/VDI

+ Proxmox Backup Server
* HE R > p’}@ﬁ"\‘éﬁfﬁx‘f P F
+ A »VMDisk p 4R 2 ZRR
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Support Storage Type

*+ Proxmox VE

+ https://pve.proxmox.com/pve-docs/pve-admin-
guide.html#chapter_storage

+ All storage types which have the “Snapshots” feature also
support “Thin Provisioning”.

+ Support Block or File(.raw .gcow2 .vmdk) format

+ VMware ESXi
+ VMFS5 ~ VMFS6
+ 1SCSI ~ NFS
+ Support File Format(.vmdk) Only
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Table 2. Available storage types

Description Plugin type Level Shared Snapshots Stable
ZFS (local) zfspool hoth? no yes yes
Directory dir file no no2 yes
BTRFS btrfs file no Ves technology
preview

NFS nts file yes no2 yes
CIFS cifs file yes no2 ves
Proxmox Backup phs both yes n/a yes
GlusterFS glusterfs file yes no2 yes
CephFS cephfs file ves Ves ves
LVM 1w block no3 no yes
LVM-thin lvmthin block no yes yes
iSCSI/kernel iscsi block yes no yes
iSCSI/libiscsi iscsidirect | block ves no ves
Ceph/RBD rhd block Ves yes yes

ZFS over iSCSI zts block yes yes yes
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+ https://ithelp.ithome.com.tw/users/2011884
8/ironman/4678

Jason Cheng (gﬁ%%) (jasoncheng7115)
THBIE 3 4R - RO B 2265
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ZFS
(Zettabyte Fﬂe System)
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ZFS
(Zettabyte File System)

+ ZFS was initially launched with Sun
Microsystems(2010 ## Oracle & pt), and later
it was a part of Linux distributions and macOS.

+ ZFS is not a filesystem but a volume manager.
« LPRA-FIPEL 0 B R R R
+ ZFS does not require defragmentation and
there isn't a tool to do it.

* jail -- The system administration utility which
allows launching of processes within a jail
environment.

Y 2l . NTU



Support OS & B 7

+ Support OS

+ Oracle Solaris ~ Linux (Ubuntu 16.04 LTS+) ~ FreeBSD -~
macOS

+ https://en.wikipedia.org/wiki/ZFS

+ NAS Storage &1 7
+ QNAP
* QuTS hero % 7
* B P QNAP & NASE* ZFS # % k%
« https://www.gnap.com/solution/qnap-zfs/zh-tw/
+ Infortrend
+ EonNAS Pro 200 ~ 3000 Series

+ TrueNAS (FreeNAS)

+ https://www.truenas.com/

+ Unraid
« https://unraid.net/zfs-pools-rc3
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ZFS Features

+ 128 Bit @ ht: B 2 16EB 7% &
+ < FE ot RAID & i
RAID o (Striped) ~ RAID 1 (Mirror)
RAID 5 (RAID Z1) ~ RAID 6 (RAID Z2)
RAID 10 ~ RAID 50 ~ RAID 60
Triple Mirror : 3 i 3 4L 4% % iF-2E
Triple Parity (RAID Z3): ¥ # & ik 3 ¢ 7 & % 45 &
<74 iEzx i * @ %9 RAID Card
+ WORM (Write Once, Read Many)
x BA{SF iFEmiBer N sa@i
« WLEPHRRL mE s PPN ET
£ ARkl L S
+ COW(Copy On Write) B » FF4g 4l
P HFHEFE SR 3 EHRG FRRE 0 LR N3
;’;::N ¢ L #T Metadata » #-3g ki v AT ®R B > B iS
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COW (Copy On Write)

1. Initial State

Super-ode
y
Notle
e ~
-~ LN
Node Node
» 4
Block Block

?

‘ 1S ) )

A

2. Copying of Nodes

3. Creating new Nodes

Super-Node
Y
Node
Node
”/‘ - \“ .
Nn-f‘h' Node
Node
~ e Y
BlSk iock
Blex Bl



/ZFS Features

+ Snapshot and Clone

« F1a COW 2 #r it » 22 2 ﬁ@ﬂ*f‘\""

ZREEZEF > Flptan { R 2
PRAEL Rk
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Snapshot
ZFS vs. VMware

+ 7 QNAP QuTS hero 2 QES iT% % %

=& 655365RAYIRER(Snapshot)

T\ HE 1 RRR - 1 X 24 5k - l#ERRE 7 FRZREGRE

+ https://www.qnap.com/solution/gqnap-zfs/zh-tw/

+ Best practices for using VMware snapshots in the vSphere
environment (1025279)

+ https://kb.vmware.com/s/article/1025279

vmware CUSTOMER CONNECT

by Broadcom

« Maximum of 32 snapshots are supported in a chain. However, for a
petier performance use only 2 to 3 snapshots.

« Do not use a single snapshot for more than 72 hours.

FGrss .




Multi Layer Cache

Disk Storage Pool

https://hk.xfastest.com/64819/xf-news-gnap-new-qts-hero-quts-
hero-introduction/2/
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+ WDSTB @PVE (ZFS) mmms s st oo
Read (MB/s) Write (MB/s)

o 3467.12 310.69

e 1335.94 552.06

s 214.10 120.99

e 60.09 56.34

Multi Layer Cache

R ,\‘"

Tre P

+ Seagate [ronWolf Pro 20TB

& TxBENCH - New project
File View Help

Advanced
Benchmark

Basic Benchmark finished successfully.

281.058 | 285.001
——
E BEET T
. ST T )

Task options

History

NTU



/ZFS Features

+ Online Data Compression
« AERFERBMLDLZI4FEZE > F 5 Mg > 1§
¥
+ Online Data Deduplication
+ Block Level & e 7 3¢
P BAERT § AP E R RACE R E AR TR B b
2 ¢ { AT Metadata * ™ 7 € L =X B » ARl e o
. BB
« VM IRE: (L% VM (F% s st 4p
+ Mail Server Storage : Email to % % A ~ it 45 % 3=
« it o % X 4% Enable/Disable at any time

+ A pool can contain any mix of compression and non-
compression data, coexisting.

+ A pool can contain any mix of deduplicated and non-
deduplicated data, coexisting.
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Deduplication & * % &

+ Email iIMB to 30,000 & t2FF 2
+ Storage Size: iIMB * 30,000= 30 GB

WEIRTEELRUR ; Dragon Boat Festival Greetings from the President

?Jo ' V4
] Py
45 401 RN A

Wish you and your family a

BxE
s RAE

\\/A nice Dragon Boat Festival !
/\__\
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Create 3 Different Datasets

Details for Details for Details for
IR SMB_Dedup

I SMB W SMB_LZ4

Add Zvol

Dataset Details

Type: FILESYSTEM
Sync: STAMDARD
Comprassion Level: OFF
Enable Afime: OFF

ZF% Deduplication: OFF
Case Sensitivity: DFF
Fath: hNAS/SME E

%:%\ Wo

Add Fval

Dataset Details

Type: FILESYSTEM

Eyne: STANDARD

Compression Level: (nherit (LZ4)
Enable Afime: OFF

ZF% Deduplication: OFF

Case Sensifivity: OFF

Path: NAS/SME_LZA H

27

Add Fwal

Dataset Details

Type: FILESYSTEM
Syne: STANDARD
Comprassion Level: DFF
Enable Afime: DFF

ZFS Deduplication: 0N
Case Sensifivity: OFF

Path: NAS/SME_Cedup



Test 1. Compression

o

[k
Hi

M 101102 pca
pcap

Dataset Name

-

ol T ol H-\.
i My =
_:l'_- L= -t

Uead f Available

1 GiB [ & GiB

441 MiE [ & GiB

441 MiB [ & GiB

280 MiB [ & GiB

28
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Test 2.

+ Copy to SMB again

Dedu D

Manage Datasets

Usable
Capacity:

7.27
GiB

“ 4 L0 HEE s 172160235 » smb Ueed: 1150
L] s 115 GiE
e N ae . 15.8% !
172.16.0.235 =i - « Available: 612 GiB
2 smb M 101102 - EE pcap 450,769 KB
« SMB_Dedup M 101102 pcap 450,769 KB

L smb_|zd

Manage Datasets

Cataset Nams U=ad f Available

iisable 1.27
v b= MNAS 2 GiB/ & GiE Capacity:  Gib
« Used: 1.55 GiB

21.8%

« Available: 569 GiB

a31 MiB [ J & GiB

root@truenas zpocl list
NAME ALLOC FLEE CKPOINT- 'EXPANBSZY Y FRAG
NAS 7.50G 1.15G 6.35 : 0h 156

ALTROOT

fmnt

HEALTH
ONLINE

CAP DEDUP
1.00x
rootidt ruenas o0

NAME ALLOC
NAS 7.50G  1.58G

ALTROOT

fmnt

HEALTH
ONLINE

CKPOINT



Test 2. Ded

Manage Datasets

+ Copy to SMB_Dedup again

Capacity: GibE

v 4 L) s #EEE > 172.16.0.235 > SMB_Dedup

. 21.8%

« Used: 1.58 GiB

& 172.16.0.235 " =i * » Available: 569 GiE
3 smb M 101102 - B8 pcap 450,769 KB
. SMB_ Dedup M 101102 pcap 450,769 KB

Manage Datasets

Usable 7.7

Capacity: Gib

Cataset Mame Ueed f Availabla

~  E= NAS 2 GiB [ & GIE
-

B =ve G551 MiE [ & GiB D
= Usetd: 2.01 GiE

26.1%

= Available: 563 GIE
581 MIE [ & GiB

roct@truenas

~|# zZpoo 15t
NAME SIZE ALLOC  FREE| CKPOINT EXPANDSZ FRAG ~ CAP |DEDUP|  HEALTH
NAS 7.50G _1.58G 5.92G - : 0%  21% [1.00x|  ONLINE

roct@truenas[~]# zpool list
NAME SIZE  ALLOC \ CEPOINT CAP | DEDUP HEATTH ALTROOT
. G2 - 21% | 2.00x ONLINE /mnt

NAS 7.50G 1.58G



Test 2. Ded

+ Copy to SMB_Dedup again

M M

EH 172.16.0.235
. smb
. SMB_Dedup
. smb_|z4

Dataset Name

v E= NAS

Il svB

Bl sMB_Cedup

root@truenas| ~]#
NAME SIZE

NAS T.50G

roct@truenas [ ~]#
NAME SIZE

T.50G

NAS

]

ALLOC

1.
ubuul_llat

58G

K
iig)

» HEE » 172160235 » SMB_Dedup

o

A50 769 KB

M 101102 pcap

M 101102 - E8 pcap 450,769 KB
M 101102 - EE (2) peap 450,769 KB

U=ad f Available

2 GiE [ & GiB

g5l MiE f & GiB

1 GiE [ & GiB

zponl list

FREE | CKPOINT EXPANDSZ  FRAG
5.92G - Yo 0%

EXPANDSZ

CEPOLNT

CAP | DEDUP

Manage Datasets

Usable

» Used: 201 GiB

26.1%

= Available: 5658 GiB

Manage Datasets

Usable 513
Capacity: GiB
« Used: 244 GiB

30%

« Available: 563 GIBE

ALTROOT

fmnt

HEALTH
ONLINE

ALTROOT

/mnt

HEALTH
ONLINE
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