
VSAN 

2.1 
2.2 

2.2.1 
2.2.2 
2.2.3 PCIE   SSD
2.2.4 
2.2.5 

2.3 ( )
2.3.1 
2.3.2 

2.4 I/O 

3.1 
3.2 
3.3 (VM namespace) (Swap)
3.4 
3.5 
3.6 

4.1 CPU 
4.2 
4.3 
4.4 
4.5 
4.6 

5.1 2/3 
5.2 vSphere HA
5.3 
5.4 

VSAN
 View planner VSAN

VMware infrastructure Planner - VIP

VMware Ready Nodes
VMware 

VMware 



VSAN
VSAN ...

VSAN
VSAN VSAN (
)  

  

(SSD nvme PCIE ) HDD SAS SATA NL-

SAS VSAN RAID

VSAN 6.2

VSAN

VSAN

2/3 VSAN HA

  
Virtual SAN Hypervisor VMware vsphere VSAN 

vSphere cluster
( )

VSAN (hybird) (all-flash)
SSD ( 7/3 ) SSD (100%

600G ) SSD

  VSAN VSAN
VSAN VSAN VSAN VSAN

NAS
VSAN  storage policies ( /

)

  
VMware RAID PCIE flash SSD

http://www.vmware.com/content/dam/digitalmarketing/vmware/en/pdf/products/vsan/virtual-san-6.2-design-and-sizing-guide.pdf


vSphere

VSAN /

SSD SSD

HDD /

VSAN ESXi ESXi VSAN VSAN

VSAN

ESXi

ESXI VSAN

VSAN FTT( )

VSAN

VSAN   
VSAN ESXi 64

VSAN 6.0 200 6400

VSAN 6.0 HA 6400

VSAN 5 7

VSAN VMDK
VM (component)

FTT=1 component VSAN 5.5 3000 VSAN 6.0
9000

12 1 VSAN
VSAN 255G

(vmdk) 255G VSAN 2T vmdk
8 RAID-0(FTT=1 vmdk witness RAID-

0)  

FTT 3 FTT=1

FlashReadCacheReservation 100% vm
VSAN

ObjectSpaceReservation 100%

VSAN 6.0 VMDK 64T 255G



1G 10G 1G 10G VSAN
10G VSAN Qos

VSAN LACP

Jumbo Frame CPU vSphere TSO LRO 

KB2055140 Jumbo Frame

CPU

Jumbo Frame

NIOC(Network I/O control) Qos VSAN
VDS

  
VSAN 6.2 

VSAN ( )

  

2.1   

( )

 VSAN SSD HDD
IOPS (

SSD IOPS SSD
SSD IOPS SSD )

2.2   

( )

VMware / 1:10  

FTT 1000 100G
20GB 1000*20G=20T 1:10

2TB 4 VSAN 600G SSD VM
30G 40G

https://kb.vmware.com/selfservice/search.do?cmd=displayKC&docType=kc&docTypeID=DT_KB_1_1&externalId=2055140


VSAN 600G(All-flash
) SSD

flash( )

2.2.1   

VSAN vm

VM VSAN SSD

SSD VSAN directory service SSD
read cache miss

2.2.2   

SSD

OS SSD SSD

SSD

SSD SSD
( ) SSD

2.2.3 PCIE   SSD   

PCIE (nvme)

SSD SATA SATA 6Gb/s ( SAS 12Gb/s SATA
6Gb/s) PCIE PCIE 3.x 32GB/s (PCIE

16 1GB/s 2GB/s PCI-E 
Wiki

PCIE VSAN

NVMe  VSAN6.1 NVMe SSD NVMe
SSD 6.4T NVMe SSD 4T

PCIE PCIE NIC HBA
PCIE

SSD SSD HDD nvme

2.2.4   

VSAN6.0 TBW(TB ) DWPD( )

http://baike.baidu.com/link?url=pMz8CjH9FbIkbyUxcIhMlkOi24NPJckjEM58uL9YYL2TwSMEl1fuTcqwOaTm76_ILRO3B2xO2r9CgY7Xih626_
https://en.wikipedia.org/wiki/PCI_Express


TBW DWPD VMware DWPD DWPD

200G DWPD 10 400G DWPD 5 TBW

TBW VSAN SSD DWPD 10 DWPD=5 VSAN

VSAN VSAN TBW 4/ 5 TBW 7300 (Intel
S3610 10PBW) SSD

2.2.5   

vSphere 24-72 32 2-3

VSAN 6.0 VMware
10% 15%

2.3 ( )   

VSAN SAS NL-SAS SATA

SATA 4T  NL-SAS 2T  SAS 1.2T

 SAS > NL-SAS >SATA 

1
10G object component 2 object

5G component

VSAN SSD HDD
2 VSAN (

RAID0)

VSAN 64TB VSAN
VSAN 200T 62T ( 62*2=124T )

A 50T B 50T C 100T VSAN 62T

VSAN 90% 10% HDD HDD
IO

10K SAS HDD
VSAN HDD

2.3.1   

30% 

VSAN FTT 100T FTT=1
200T

https://kb.vmware.com/selfservice/microsites/search.do?language=en_US&cmd=displayKC&externalId=1025279


(rebuild resync)

FTT=1 HDD VSAN

VSAN 80% (Rebalance)
VMware 80%

10% 70% 80% Rebalance

285T

2.3.2   

VSAN 6.2 v3 v3 1%+duplication metadata
Duplication metadata  VMware 30%

 

2.4 I/O   
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I/O controller VSAN

VSAN IO controller ESXi 35 (5 7 hdd)

16 32

8 4~5 35

VSAN
256

VSAN RAID0 JBOD RAID0
virtual group



VSAN RAID
100% read

HP Smart Path (LSI fast path)
VMware

  

3.1   

VM vmdk swap
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4M
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VSAN 6.0 6.0 (a number of votes) >=1
“ 50%

 6.0

3.2   

: 

VSAN 5 ( )

1. (NumberOfDiskStripesPerObject)

VSAN HDD VSAN
( )

 I/O VMware
1 FTT

2. (FlashReadCacheReservation)

/ 1:10 VSAN
( VSAN )

( ) ( 100%
VM )



10 VM 200G 100G 10% /
100G 70G 5%

5%200G10=100G

3. (number Of Failures To Tolerate)

FTT=n VSAN  n+1  2n+1 
FTT=2 3 5
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4. (Force Provisioning)
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)

VSAN policy
FTT=2 VSAN FTT=1 FTT=0

FTT=1 =10 VSAN FTT=1 =10 VSAN
FTT=0 =1
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evacuation)
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5. (object space reservation)

VSAN  
(OSR) ( ) 0%~100%

0% 100%
VSAN FTT

6. IOPS (IOP Limit For Object)

IOPS

IOPS

IOPS 32KB 16KB VSAN IO
64KB VSAN IO



7. (Disable Object Checksum)

VSAN 6.2 VSAN ( )
VSAN 6.2(VSAN v3)

scrubber scrubber

CPU

8. (Failure Tolerance Method)

6.2 VSAN RAID1 6.2 RAID5/6

RAID 1 RAID5/6 RAID1

FTT=1 RAID5/6( ) 1.33 RAID1 2
20G RAID5/6 27G RAID1 40G

FTT=2 RAID5/6( ) 1.5 RAID1 3
20G RAID5/6 30G RAID1 60G

RAID5/6 VSAN
SSD RAID5/6

RAID5/6

FTT=1 RAID5 4

FTT=2 RAID6 6 ( )

3.3 (VM namespace) (Swap)   

Swap

VSAN namespace
swap namespace swap

VSAN

 VM namespace VM namespace VSAN 256G (
) namespace namespace namespace

1

0%

FTT VM

VM

0%



FTT=1 namespace RAID1

VM Swap 

VM Swap

1

0%

FTT 1

100%( )

VSAN 6.2 VM Swap swap 0%
500 4GB Swap 4T

esxcfg-advcfg	-s	1	/VSAN/SwapThickProvisionDisabled

http://www.jasemccarty.com/blog/vsan62-powercli-sparse-vswp/


3.4   

VSAN Delta policy

VSAN5.5 namespace
namespace 255G 255 VSAN6.0

VSAN
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VSAN VSAN
reconfiguration

VM FTT=1 FTT=2 VM

1 2
10G 5G 20G

20G

3.6   

VSAN
FTT VSAN /
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CPU CPU VM vCPU vCPU-CPU VSAN 10% CPU

4.2   

VM VSAN (5 7 ) 32G

4.3   

 SATADOM  

   

VSAN 5.5 USB SD

VSAN 6.0 USB SD SATADOM

https://blogs.vmware.com/virtualblocks/2016/03/18/virtual-san-design-considerations-for-booting-from-a-flash-device/
http://cormachogan.com/2015/02/24/vsan-considerations-when-booting-from-usbsd/


ESXi USB SD ESXi VSAN traces( scratch
RAM disk ) RAM disk

VSAN VSAN VSAN

SATADOM  SD  U 
>=16G  512-1024 TBW (VSAN6.1 ) */ 384 TBW VSAN 6.2  

scratch KB1033696 

4.4   

VSAN VSAN5.5 3000 6.0 9000

4.5   

VSAN VSAN 6.0
VSAN

VSAN 6.0 VMware

4.6   

'balanced'
 https://kb.vmware.com/kb/1018206

  

5.1 2/3   

VSAN 4

VSAN 2 3 4
FTT

2 3 “full data mirage”

VSAN 4

https://kb.vmware.com/selfservice/microsites/search.do?language=en_US&cmd=displayKC&externalId=2075508
https://kb.vmware.com/kb/1018206


5.2 vSphere HA   

VSAN vSphere HA

vSphere HA  VSAN vSphere HA
VSAN VSAN vSphere HA

VSAN VSAN vDS HA
VSAN HA

HA ( )  VM 
VM  HA VM HA

vSphere HA VSAN

1 vSphere HA VSAN

2 VSAN HA VSAN HA

3 vSphere HA VSAN datastore

VSAN  vSphere HA vSphere HA vSphere CPU
HA VSAN HA ( absent

) VSAN 60 60

  

5.3   

( )

FTT ( PDU
)

Rack1 >50



VSAN

VMware

5.4   

VSAN 



VSAN   
VSAN

VSAN

(
)

VSAN Ready Node Ready node
IOPS

 View planner VSAN   
 VSAN  View View Planner 

 VSAN 

View planner ( )
 Windows /

ppt View Planner  
watermark 

 View Planner View Planner 

VMware infrastructure Planner - VIP  
 VMware 

SDDC

VMware Infrastructure Planner  
vCloud  SDDC VIP

  
100

8GB RAM 2vCPU 100G vmdk

VSAN 6.0 v2 CPU 5 1

50% 100%

http://www.vmware.com/products/view-planner.html
https://labs.vmware.com/academic/publications/view-vmtj-winter2012
http://www.vmware.com/products/infrastructure-planner.html


 FTT=1

ESXi SD

CPU

>=3

CPU 300vCPU/5=40 

VSAN 10% 44

12 CPU 72 CPU
VM

800G

300G
512G

VSAN

( FTT) 100GB*100=10TB

( FTT) 100GB1002=20TB

+ swap FTT (10T+1008)2=21.6T

vmdk

( FTT) 50% * 10TB = 5TB

5*10%=500G

30%

*70%=

= /0.7 = 21.6/0.7 = 30.9TB



VSAN v2  = 1% * 

= +( *1% )

= /99%

=30.9/0.99=31.2TB

  

 10.5 T 10 1.2 T 10K SAS
1.2T 1.1T

IO

SSD 100G

VSAN 6.0 9000

100
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1 X VMDK

1 X swap

0 X  snapshot
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2 X VMDK + witness
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1TB
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20 20 PCIE 17
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vm 5%  
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VMware Ready Nodes   

http://www.vmware.com/resources/compatibility/search.php?deviceCategory=vsan

VMware   

 http://vmwa.re/vsanhclc

 vSphere VSAN

 https://communities.vmware.com/community/vmtn/vsan

  

 http://cormachogan.com/vsan/

 http://www.yellow-bricks.com/virtual-san/

 http://www.virtuallyghetto.com/category/vsan 

 http://www.punchingclouds.com/tag/vsan/

 http://blogs.vmware.com/vsphere/storage

 http://www.thenicholson.com/vsan

  

 http://www.vmware.com/products/virtual-san/resources.html 

 https://www.vmware.com/support/virtual-san

VMware   

 https://my.vmware.com/web/vmware/login

 http://kb.vmware.com/kb/2006985 - 

 http://kb.vmware.com/kb/1021806 - VMware 

  

 http://kb.vmware.com/kb/2032076 - ESXi 5.x 

 http://kb.vmware.com/kb/2072796 -  Virtual SAN 

  

 http://blogs.vmware.com/vsphere/files/2014/09/vsan-sql- dvdstore-perf.pdf - Microsoft SQL 
Server 

http://www.vmware.com/resources/compatibility/search.php?deviceCategory=vsan
http://vmwa.re/vsanhclc
https://communities.vmware.com/community/vmtn/vsan
http://cormachogan.com/vsan/
http://www.yellow-bricks.com/virtual-san/
http://www.virtuallyghetto.com/category/vsan
http://www.punchingclouds.com/tag/vsan/
http://blogs.vmware.com/vsphere/storage
http://www.thenicholson.com/vsan
http://www.vmware.com/products/virtual-san/resources.html
https://www.vmware.com/support/virtual-san
https://my.vmware.com/web/vmware/login
http://kb.vmware.com/kb/2006985
http://kb.vmware.com/kb/1021806
http://kb.vmware.com/kb/2032076
http://kb.vmware.com/kb/2072796
http://blogs.vmware.com/vsphere/files/2014/09/vsan-sql-dvdstore-perf.pdf


 http://www.vmware.com/files/pdf/products/vsan/VMW-TMD-Virt-SAN-Dsn-Szing-Guid-Horizon-
View.pdf -  Horizon View VDI 

 http://www.vmware.com/files/pdf/products/vsan/VMware-Virtual-SAN-Network-Design-
Guide.pdf - VSAN

http://www.vmware.com/files/pdf/products/vsan/VMW-TMD-Virt-SAN-Dsn-Szing-Guid-Horizon-View.pdf
http://www.vmware.com/files/pdf/products/vsan/VMware-Virtual-SAN-Network-Design-Guide.pdf
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