
 
˴͙ͦͣͨ͊ͤΎ Netwell π ͙͚͙͚ͪͦͫͫͫ͟ ͙͙͒ͫͭͪ͋ΈΌͭͦͪ ͍·͔ͫͦͦͭ͟ͻ͎͙ͤͦͦ͡;͎ͤͦͦ 
͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΦ ˻͍ͫͤͦͤ·͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ς ͔͔͍ͫͭ·͔ 
͔ͭͻ͎͙͙ͤͦͦ͡Σ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͒͊ͤͤ·ͻΣ ͔͔͍ͫͭ͊Ύ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ 
͔͋ͦͨ͊ͫͤͦͫͭ͘ΈΦ  
Netwell Ύ͍͡Ύ͔ͭͫΎ ͦͺ͙ͼ͙͊͡Έͤ·ͣ ͙͙͒ͫͭͪ͋ΈΌͭͦͪͦͣ ͙͙ͦͣͨ͊ͤ͟ bŜǘ!ǇǇ. 

 

 

 

 

 

NETAPP TECHNICAL REPORT 

˝̔̋̏̃̏̅̒̓̃̏ ̐  ̏̎ ̘̙́̉̌̔̉̍ ̒ ̐̏̒̏̂́̍ 

̝̠̉̒̐̏̌̈̏̃́̎̉ ̒ ̉̒̓̆̍ NetApp  

 ̒VMware  vSphere 

Vaughn Stewart, Larry Touchette, Mike Slisinger, Peter Learmonth,  

Sitakanta Chaudhury, Julian Cates, NetApp  

˨͔͊͋ͪ͟Έ 2010 | TR-3749 | Version 3.0 

 

 

 

 

 

˴ͦͪͦͭͦ͟ ͦ ͎͍͊ͤͦͣ͡Υ 

ˤ Ήͭͦͣ ͔͔͒ͦͯͣͤͭ͟ ͔͔ͨͪ;͙͔ͫͤͤ͡·͔ ͔͔͍ͪͦͣͤ͒ͦ͊ͤͤ͟·͔ bŜǘ!ǇǇ ͙ͤ͊ͯ͡;΄͙͔ ͙͙ͨͪ͊ͭ͟͟ ͙ ͔ͣͭͦ͒· 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ bŜǘ!ǇǇ ͒͡Ύ ͪ͊͋ͦͭ· ͫ ͔͍͔͙ͫͪͪ͊ͣ ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· 

VMware vSphere 4.x ͙ рΦлΦ ˽͙͍͔͔ͪ͒ͤ· ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͨͦ ͚͔ͤ͊ͫͭͪͦ͟ ͙ ͍͙ͨͪ͊͡Έͤͦͣͯ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό 

͔͙ͫͭ ͻ͔͙ͪ͊ͤͤΎ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔ͭͻ͎͙͚ͤͦͦ͡ 9ǘƘŜǊƴŜǘ όƛ{/{LΣ bC{Σ C/ƻ9ύΣ ͔͙ͨͦͫͭͪͦͤΌ 

͚ͦͭ͊ͦͯͫͭͦ͘͟;͙͍͚ͦΣ ͙͋͘·ͭͦ;͚ͤͦ ͔͙ͫͭ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻΣ ͊ ͔ͭ͊͗͟ ͔ͣͭͦ͒· ͚͙ͤ͊ͫͭͪͦ͟ ͙ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ 

͎ͨͪͦͪ͊ͣͣͤ·ͻ ͍ͨͪͦ͒ͯͭͦ͟ bŜǘ!ǇǇ ͒͡Ύ ͙͔͎ͤͭͪ͊ͼ͙͙ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͍ Ǿ/ŜƴǘŜǊ ς NetApp Virtual 

Storage Console 2.x. 

 



2 
 

˛̄̌́̃̌̆̎̉̆ 
м  ˤ͍͔͔͙͔͒ͤ .................................................................................................................................................. 7 

мΦм  ˴ͦͪͦͭͦ͟ ͦ ͎͍͊ͤͦͣ͡ ............................................................................................................................ 7 

мΦн  ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ .................................................................................................................................. 7 

мΦо  ͔͔͍̇͊͡Ύ ͙͙͊ͯ͒ͭͦͪΎ ........................................................................................................................... 8 

мΦп  ˿ͭͪͯͭͯͪ͊͟ ͔͒ͦͯͣͤͭ͊͟ ........................................................................................................................ 8 

2  ˻ ͋ͦͪ͘ ͻ͙͙ͪ͊ͤ͡΅ ͒ ͊ͤͤ·ͻ ͒ ͡Ύ VMware ................................................................................................... 8 

нΦм  ˤ͍͔͔͙͔͒ͤ ͍ ͻ͙͙ͪ͊ͤ͡΅͊ ͒͡Ύ ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· .......................................................... 8 

нΦн  ˽͔͙ͪͣͯ΅͔͍ͫͭ͊ ͎ͣͤͦͦͨͪͦͭͦͦ͟͡Έͤ·ͻ ͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ ................................................................. 9 

нΦо  ˽͍͙ͪ͊ͦ͡ ϥулκнлϥ ................................................................................................................................. 9 

˿͍͚͍ͦͫͭ͊ ͙͙͍ͦͤͫͦ͒ͪͦ͊ͤͤ͟͡·ͻ  ͔͍͒͊ͭ͊ͫͭͦ ......................................................................................... 9 

˿͍͚͍ͦͫͭ͊ ͙͙͍ͦͪͦ͊ͤͤ͘͡·ͻ ͔͍͒͊ͭ͊ͫͭͦ ό͒͡Ύ ͙͙ͪͭ͟;ͤ·ͻ ͙͔͙͚ͨͪͦ͗ͤ͡ύ ............................................... 9 

нΦп  ˨͊ͭ͊ͫͭͦͪ· VMFS .............................................................................................................................. 10 

˨͊ͭ͊ͫͭͦͪ ͙ͭͨ͊ Spanned VMFS ............................................................................................................ 11 

˨͊ͭ͊ͫͭͦͪ· VMFS ͤ ͊ LUN NetApp ....................................................................................................... 11 

нΦр  ˨͊ͭ͊ͫͭͦͪ· NFS ................................................................................................................................. 12 

˨͊ͭ͊ͫͭͦͪ· NFS ͤ ͊ NetApp ................................................................................................................. 12 

2.6  Raw Device Mapping ........................................................................................................................ 13 

RDM LUN ͤ ͊ NetApp ........................................................................................................................... 13 

нΦт  ͙́͊͋͡ͼ· ͍͔͙ͫͪ͊ͤͤΎ ͙ͪ͊͘͡;ͤ·ͻ ͙͍ͭͨͦ ͍͒͊ͭ͊ͫͭͦͪͦ ...................................................................... 14 

нΦу  ̅ͦͪͣ͊ͭ· ͍͙ͪͭͯ͊͡Έͤ·ͻ ͙͍͒ͫͦ͟ VMware ........................................................................................ 15 

͙́ͨ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͙͒ͫ͊͟ Thick ........................................................................................................... 15 

͙́ͨ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͙͒ͫ͊͟ Thin ............................................................................................................ 16 

͙́ͨ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͙͒ͫ͊͟ Eager Zeroed Thick .................................................................................... 16 

нΦф  ͍͔͙̂͡;͔͙͔ͤ ͍ͯͪͦͤΎ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͻ͙͙ͪ͊ͤ͡΅͊ .......................................................................... 17 

нΦмл  ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ Thin Provisioning ................................................................................................. 18 

˻ͨͼ͙͙ Thin Provisioning ͍  NetApp ..................................................................................................... 18 

нΦмм  ˨͔͙͒ͯͨ͊͟͡ͼ͙Ύ ͒͊ͤͤ·ͻ ͤ͊ ͙͔͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ ............................................................................. 18 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͙͒͒ͯͨ͊͟͡ͼ͙͙ ͫ VMFS ͙  RDM LUN ........................................................................ 20 

˽͔͙ͪͣͯ΅͔͍ͫͭ͊ ͔͙͒͒ͯͨ͊͟͡ͼ͙͙ ͙ͨͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ NFS ................................................................. 20 

͍͔͙͔̂ͨͪ͊ͤ͡ ͔͙͒͒ͯͨ͊͟͡ͼ͙͔͚ ͙͘ VMware ......................................................................................... 21 

2.12  vStorage Array Integration ͍  VMware vSphere ............................................................................. 21 

vStorage APIs for Array Integration (VAAI) ......................................................................................... 21 

Storage I/O Control (SIOC) .................................................................................................................. 22 

˽͔͙ͦ͊͊ͭ͘͟͡ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ .................................................................... 23 



3 
 

о  ˾͊ͪ͊͋ͦͭ͊͘͟ ͙ ͙͔ͫͦ͒͊ͤ͘ ͔͙ͫͭ ͻ͔͙ͪ͊ͤͤΎ ................................................................................................. 25 

͍͙̂ͫͦ͡Ύ ͙ͫͦ͒͊ͤ͘Ύ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͚ͤͦ ͔͙ͫͭ ͻ͔͙ͪ͊ͤͤΎ ͒͊ͤͤ·ͻ ...................................................... 25 

оΦм  ˻͍ͫͤͦ· ͔͙ͫͭ ͻ͔͙ͪ͊ͤͤΎ SAN ͙  NAS ................................................................................................. 25 

оΦн  ˻͍ͫͤͦ· ͔͙ͫͭ ͻ͔͙ͪ͊ͤͤΎ Fibre Channel ............................................................................................ 26 

˻͍ͫͤͦ· ͔͔͍͎ͫͭͦͦ ͨͦ͒͟͡Ό;͔͙ͤΎ ........................................................................................................ 26 

˾͔͔ͦͣͤ͒͊͟ͼ͙͙ ͨͦ ͙͍͙ͦͤͪͦ͊ͤ͘Ό ͺ͙͙͊͋ͪ͟ ...................................................................................... 26 

оΦо  ˻͍ͫͤͦ· ͔͙ͫͭ ͻ͔͙ͪ͊ͤͤΎ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ Ethernet..................................................................... 27 

VLAN Tagging ͙ ͙͡ улнΦмQ ................................................................................................................... 27 

Flow Control ........................................................................................................................................ 27 

˽ͪͦͭͦͦ͟͡ Spanning Tree .................................................................................................................... 29 

˸͊ͪ΄͙ͪͯͭ͊͘ͼ͙Ύ ͙ IP-͔ͫͭΈ ͻ͔͙ͪ͊ͤͤΎ ................................................................................................. 30 

ˤ͟͡Ό;͔͙͔ͤ Jumbo Frames ................................................................................................................. 30 

˻͔ͭ͒͡Έͤ͊Ύ ͔ͫͭΈ ͒͡Ύ ͊͒͊͘; ͻ͔͙ͪ͊ͤͤΎ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ Ethernet ................................................. 32 

NetApp Virtual Interfaces (EtherChannel) ........................................................................................... 32 

3.4  Cisco Nexus 1000V VNetwork Distributed Switch............................................................................ 33 

Cisco Nexus 1000V System VLAN ........................................................................................................ 33 

ˤ͟͡Ό;͔͙͔ͤ Jumbo Frames ................................................................................................................. 33 

оΦр  ˤ͙ͦͣͦ͗ͤͦͫͭ͘ IP-ͦͣͣͯͭ͊͟ͼ͙͙Σ ͔͔ͦͨͪ͒͡ΎΌ΅͙͔ ͊ͪͻ͙͔ͭͭͯͪͯ͟ ͔͙ͫͭ ͻ͔͙ͪ͊ͤͤΎ .............................. 34 

оΦс  ˿͔ͭΈ ͻ͔͙ͪ͊ͤͤΎ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ Multiswitch Link Aggregation ................................................. 36 

˽͔͙ͪͣͯ΅͔͍ͫͭ͊ MSLA ......................................................................................................................... 36 

ˣ͙͍͊͊ͤͫͪͦ͊͟͡ ͎͙ͤ͊ͪͯ͘͟ ..................................................................................................................... 36 

˴ͦͤͺ͙͎͙͍͙͔ͯͪͪͦ͊ͤ ͍ͨͦͪͭͦ IP-͔͙ͫͭ ͻ͔͙ͪ͊ͤͤΎ ͤ͊ NetApp ................................................................ 37 

˴ͦͤͺ͙͎͙͍͙͔ͯͪͪͦ͊ͤ ͍ͨͦͪͭͦ VMkernel ͍  ESX/ESXƛ ͒͡Ύ ͔͙ͫͭ ͻ͔͙ͪ͊ͤͤΎ ............................................ 41 

оΦт  ˿͔ͭΈ ͻ͔͙ͪ͊ͤͤΎ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ 9ǘƘŜǊƴŜǘ-͍ͦͣͣͯͭ͊ͭͦͪͦ͟ ............................... 43 

Single Mode ......................................................................................................................................... 43 

˽͔͙ͪͣͯ΅͔͍ͫͭ͊ ͙ ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ Single Mode EtherChannel ............................................................. 43 

˹͔͙͒ͦͫͭ͊ͭ͟ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ Single Mode EtherChannel ................................................................... 43 

ζ˨͍ͯͻ͚ͫͦͤ͡·͚η ͙͚͒͊ͤ͘ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͙ͪ͗ͣ͊ multimode ......................................................... 44 

ˣ͙͍͊͊ͤͫͪͦ͊͟͡ ͎͙ͤ͊ͪͯ͘͟ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ..................................................................................... 44 

˹͔ͫͦ͟͡Έͦ͟ ͍ͨͦͪͭͦ VMkernel ............................................................................................................. 44 

˽͍͔͔͙͔ͦ͒ͤ ͙ͨͪ ͔ͦͭ͊͘͟ ͔͊͒͊ͨͭͪ͊ ͔͍͔ͫͪͪ͊ ESX ͨ ͙ͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ iSCSI ...................................... 45 

˽͍͔͔͙͔ͦ͒ͤ ͙ͨͪ ͔ͦͭ͊͘͟ ͔͊͒͊ͨͭͪ͊ ͔͍͔ͫͪͪ͊ ESX ͨ ͙ͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ NFS........................................ 46 

˻ͭ͊͘͟ ͦͣͣͯͭ͊ͭͦͪ͊͟ ............................................................................................................................ 46 

˴ͦͤͺ͙͎͙͍͙͔ͯͪͪͦ͊ͤ ͍ͨͦͪͭͦ IP-͔͙ͫͭ ͻ͔͙ͪ͊ͤͤΎ ͤ͊ bŜǘ!ǇǇ ................................................................ 46 

˴ͦͤͺ͙͎͙͍͙͔ͯͪͪͦ͊ͤ ͍ͨͦͪͭͦ VMkernel ͍  ESX/ESXƛ ͒͡Ύ ͔͙ͫͭ ͻ͔͙ͪ͊ͤͤΎ ............................................ 50 



4 
 

оΦу  ˤ͟͡Ό;͔͙͔ͤ ͔͙ͨͦ͒͒ͪ͗͟ Multiple TCP Sessions ͒ ͡Ύ iSCSI ............................................................... 51 

˿͙͔ͦ͒͊ͤ͘ ͔ͤͫͦ͟͡Έ͙͟ͻ iSCSI VMKernels ͒ ͡Ύ ͔͙ͨͦ͒͒ͪ͗͟ Multiple TCP Sessions ͍  iSCSI................... 52 

п  ˽͙͍͙͔͊ͤͪͦ͊ͤ͡ ͙ ͚ͤ͊ͫͭͪͦ͊͟ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ .................................................................................. 55 

пΦм  ˹͍ͦ͊Ύ ͨͪͦͼ͔͒ͯͪͤ͊Ύ ͔ͣͦ͒͡ΈΥ  ˾͔͔͔͙͔͊ͫͨͪ͒ͤ͡ ͙͘ ͨͯ͊͡ ͔͍ͪͫͯͪͫͦ ............................................... 55 

˽͎͙͊ͤ͡· NetApp ͒ ͡Ύ VCenter ............................................................................................................ 57 

пΦн  ˴ͦͤͼ͔ͨͼ͙͙ ͊ͪͻ͙͔ͭͭͯͪ͟· ͻ͔͙ͪ͊ͤͤΎ ................................................................................................ 57 

пΦо  ˮ͘ ;͔͎ͦ ͙ͫͦͫͭͦͭ ͙͔ͫͫͭͣ͊ ͻ͔͙ͪ͊ͤͤΎ NetApp ................................................................................... 57 

˭͊΅͙ͭ͊ ͒͊ͤͤ·ͻ ͙ RAID-DP ................................................................................................................. 58 

Aggregates ........................................................................................................................................... 58 

́ͦͣ͊ ͙ͭͨ͊ Flexible .............................................................................................................................. 59 

LUN ...................................................................................................................................................... 59 

˽͍͙ͪ͊͊͡ ͙͔͍͙ͣͤͦ͊ͤΎ ........................................................................................................................ 59 

пΦп  ˴ͦͤͺ͙͎͙͍͙͔ͯͪͪͦ͊ͤ ͙͍͎͒ͫͦͦͦ͟ ͙͍ͣ͊ͫͫ͊ bŜǘ!ǇǇ........................................................................... 59 

NetApp System Manager .................................................................................................................... 59 

˻͔͙͔͋ͤ͊ͪͯ͗ͤ ͍ ͔͙ͫͭ ͙͔ͫͫͭͣ ͨͦ͒ ͍͔͙͔ͯͨͪ͊ͤͣ͡ Data ONTAP ......................................................... 60 

˴ͦͤͺ͙͎͙͍͙͔ͯͪͪͦ͊ͤ ͙͔ͤͭͪͺ͔͚͍ͫͦ ͔͙ͫͭ ͻ͔͙ͪ͊ͤͤΎ ............................................................................ 60 

˸͙͙͎ͦͤͭͦͪͤ ͻ͙͙ͪ͊ͤ͡΅͊ ͫ ͨͦͣͦ΅ΈΌ NetApp System Manager ...................................................... 61 

˸͙͙͎ͦͤͭͦͪͤ ͻ͙͙ͪ͊ͤ͡΅͊ ͫ ͨͦͣͦ΅ΈΌ NetApp Operations Manager ................................................ 62 

˹͚͊ͫͭͪͦ͊͟ ͺ͚͍͊ͪͦ͊͡͡ ͙ ͨͦͪͭ· TCP/IPΣ ͙ͫͨͦ͡Έ͔ͯͣ͘·͔ VSC ............................................................ 62 

пΦр  ˿͙͔ͦ͒͊ͤ͘ ͔ͫͨͼ͙͊͡Έ͚ͤͦ ͯ;͔͚ͭͤͦ ͙͙͊ͨͫ͘ ͒͡Ύ VSC 2.0 ................................................................... 63 

˴ͦͤͺ͙͎͙͍͙͔ͯͪͪͦ͊ͤ ͤ͊ ͔ͫͭͦͪͦͤ ͙͍ͣ͊ͫͫ͊ .......................................................................................... 63 

пΦс  ˹͚͊ͫͭͪͦ͊͟ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͒͡Ύ Provisioning and Cloning ͍  VSC 2.0 .................................................... 65 

˨ͦͫͭͯͨͤ·͔ ͙ͪͦ͡ ................................................................................................................................. 66 

р  ˨͙͙ͤ͊ͣ;͔͔ͫͦ͟ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͍ vSphere .................................................................... 68 

рΦм  ͍͔͙͔̂ͨͪ͊ͤ͡ ͻ͙͙ͪ͊ͤ͡΅͔ͣ ͫ ͨͦͣͦ΅ΈΌ ͔͍ͫͪ͒ͫͭ ǾCenter ............................................................... 68 

ˤ͍͔͔͙͔͒ͤ ͍  NetApp Virtual Storage Console 2.0 vCenter plug-in ...................................................... 68 

рΦн  ͍̂ͫͭ͊ͤͦ͊͟ Virtual Storage Console 2.0 ............................................................................................ 70 

͍̂ͫͭ͊ͤͦ͊͟ VSC 2.0............................................................................................................................... 70 

рΦо  ˨͍͔͙͔ͦ͋͊ͤ͡ ͔͍ͦͤͭͪͦͪͦ͟͡͡ ͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ ͍ Virtual Storage Console ..................................... 72 

рΦп  ˻͙ͨͭͣ͊͡Έͤ·͔ ͚͙ͤ͊ͫͭͪͦ͟ ͒͡Ύ ͻ͍ͦͫͭͦ ESX/ESXi .............................................................................. 73 

рΦр  ˨͍͔͙͔ͦ͋͊ͤ͡ ͔͍ͦͤͭͪͦͪͦ͟͡͡ ͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ ͍ Provisioning and Cloning ................................... 74 

рΦс  ˨͍͔͙͔ͦ͋͊ͤ͡ ͔͍ͪͫͯͪͫͦ ͻ͔͙ͪ͊ͤͤΎ ͍ Provisioning and Cloning ........................................................ 76 

рΦт  ˽ͪͦͼ͔͒ͯͪ͊ ͙ͫͦ͒͊ͤ͘Ύ ͍͒͊ͭ͊ͫͭͦͪͦ ͍ vCenter .................................................................................. 77 

рΦу  ˤ·͋ͦͪ ͫͻ͔ͣ· ͔ͪ͊ͣ͘΅͔͙ͤΎ ͒͊ͤͤ·ͻ ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͣ͊΄͙ͤ· ......................................................... 80 

˿ͻ͔ͣ͊ ͔ͪ͊ͣ͘΅͔͙ͤΎ ͒͊ͤͤ·ͻ ͨͦ ͯͣͦ͡;͙͊ͤΌ ..................................................................................... 80 



5 
 

˿ͻ͔ͣ͊ ͔ͪ͊ͣ͘΅͔͙ͤΎ ͒͊ͤͤ·ͻ VM ͨ ͙ͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ NetApp Snapshots ....................................... 81 

˾͔͔͔ͦͣͤ͒ͯͣ͊͟Ύ ͫͻ͔ͣ͊Υ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͼ͔͙͍͎ͤͭͪ͊ͦ͊ͤͤͦͦ͘͡ ͒͊ͭ͊ͫͭͦͪ͊ VMkernel swap ............ 81 

˻ͨͼ͙ͦͤ͊͡Έͤ͊Ύ ͫͻ͔ͣ͊Υ ˾͔͊ͣ͘΅͔͙͔ͤ VM swap/Pagefile ͤ  ͍͊ ͭͦͪͦͣ ͔͒͊ͭ͊ͫͭͦͪ ............................... 83 

рΦф  ˮ͔͔͙͔ͣͤͤ͘ ͔͍ͪ͊ͣͪͦ͘ ͒͊ͭ͊ͫͭͦͪ͊ ͍ vCenter ................................................................................... 84 

рΦмл  ˸͙͙͎ͦͤͭͦͪͤ ͒͊ͭ͊ͫͭͦͪ͊ ͙ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͍ ǾCenter ............................................................. 85 

˸͙͙͎ͦͤͭͦͪͤ ͻ͙͙ͪ͊ͤ͡΅͊ NFS ............................................................................................................ 86 

˸ͦ͒ͯ͡Έ Capacity ................................................................................................................................. 86 

˸ͦ͒ͯ͡Έ Volume .................................................................................................................................. 87 

˸ͦ͒ͯ͡Έ Deduplication ........................................................................................................................ 87 

с  ˴ͦͤͺ͙͎ͯͪ͊ͼ͙Ύ ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͣ͊΄͙ͤ· ͙ ͙ͦͨͭͣ͊͡Έͤ·͔ ͚͙ͤ͊ͫͭͪͦ͟ ..................................................... 88 

сΦм  ˽͙͍͙͔ͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ͺ͚͍͚͊ͦͦ͡ ͙͔ͫͫͭͣ· ±a ͫ OS Windows....................................................... 88 

˻͙͙ͨͭͣ͊͘ͼ͙Ύ ͺ͚͍͚͊ͦͦ͡ ͙͔ͫͫͭͣ· ²ƛƴŘƻǿǎ ͒͡Ύ ͙ͤ͊ͯ͡;΄͔͚ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ..................... 88 

͙͙̂ͭͭ͡· ͔͒ͺ͎͔ͪ͊ͣͤͭ͊ͼ͙͙ ͙͒ͫ͊͟ ...................................................................................................... 88 

сΦн  ˻͔͔͋ͫͨ;͔͙͔ͤ ͙ͣ͊ͫͣ͊͟͡Έ͚ͤͦ ͙͒ͦͫͭͯͨͤͦͫͭ ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͣ͊΄͙ͤ· ............................................. 89 

˻͙͙ͨͭͣ͊͘ͼ͙Ύ VM SCSI BUS ................................................................................................................ 89 

сΦо  ˴͊͟ ͙͒ͦͫͭ;Έ ͙ͦͨͭͣ͊͡Έ͚ͤͦ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ͻ͙͙ͪ͊ͤ͡΅͊ ..................................................... 89 

ˤ·͍͙͍͙͔ͪ͊ͤ͊ͤ ͙ͨ͊ͪͭͼ͙͙ VM ͙  VMFS ͫ  ͙͔͚ͫͫͭͣͦ ͻ͔͙ͪ͊ͤͤΎ .......................................................... 89 

ˤ·͍͙͍͙͔ͪ͊ͤ͊ͤ ͒͊ͭ͊ͫͭͦͪ͊ .................................................................................................................. 90 

ˤ·͍͙͍͙͔ͪ͊ͤ͊ͤ ͙ͨ͊ͪͭͼ͙͙ ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͣ͊΄͙ͤ·............................................................................. 90 

сΦп  ˻͔͔͋ͫͨ;͔͙͔ͤ ͍͙ͨͪ͊͡Έ͎ͤͦͦ ͍·͍͙͍͙ͪ͊ͤ͊ͤΎ ͙ͨ͊ͪͭͼ͙͙ VM ........................................................... 90 

ˤ͊͗ͤͦͫͭΈ ͍͙ͨͪ͊͡Έ͎ͤͦͦ ͔ͫͣ΅͔͙ͤΎ ͒͊ͤͤ·ͻ ...................................................................................... 90 

сΦр  ˻͔͔͔͙͔ͨͪ͒ͤ͡ ͔ͫͣ΅͔͙ͤΎ ͙ͨ͊ͪͭͼ͙͙ ............................................................................................... 91 

˽͍͔ͪͦͪ͊͟ ͍͔͙͡;͙ͤ· ͔ͫͣ΅͔͙ͤΎ ͍ OS Windows ................................................................................ 91 

NetApp MBRtoolsΥ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͫͦͫͭͦΎ͙ͤΎ ͔ͫͣ΅͔͙ͤΎ ͙ͨ͊ͪͭͼ͙͙ ................................................. 91 

сΦс  ˮ͍͔͙͔ͫͨͪ͊ͤ͡ VM ͫ  ͔͍͔ͤͪͤ·ͣ ͔ͫͣ΅͔͙͔ͤͣ ͙ͨ͊ͪͭͼ͙͙ ................................................................. 92 

˹͊;͔ͤͣ ͫ ͙͍͔͙ͫͨͪ͊ͤ͡Ύ ͍ ΄͊͋ͦͤ͊͡ͻ VM ........................................................................................... 92 

ˮ͍͔͙͔ͫͨͪ͊ͤ͡ ͔͍͔͎ͤͪͤͦͦ ͔ͫͣ΅͔͙ͤΎ ͙ͨ͊ͪͭͼ͙͙ ͫ ͨͦͣͦ΅ΈΌ NetApp MBRtools .............................. 92 

ˮ͍͔͙͔ͫͨͪ͊ͤ͡ ͔͍͔͎ͤͪͤͦͦ ͔ͫͣ΅͔͙ͤΎ ͙ͨ͊ͪͭͼ͙͙ ͙͙ͫͭͦͪͦͤͤͣ ͙͔͙ͤͫͭͪͯͣͤͭ͊ͣ ............................... 92 

сΦт  ˿͙͔ͦ͒͊ͤ͘ ͍͙ͨͪ͊͡Έ͎ͤͦͦ ͔ͫͣ΅͔͙ͤΎ ͙ͨ͊ͪͭͼ͙͙ ͒͡Ύ ͍͚ͤͦͦ VM ...................................................... 93 

˿͙͔ͦ͒͊ͤ͘ ͍͙ͨͪ͊͡Έ͎ͤͦͦ ͔ͫͣ΅͔͙ͤΎ VMDK ͒ ͡Ύ ͍͚ͤͦͦ VM ͫ  ͨͦͣͦ΅ΈΌ DISKPART .......................... 93 

сΦу  ˨͍͔͙͔ͦ͋͊ͤ͡ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͻ͔͙ͪ͊ͤͤΎ ͒͡Ύ VM ............................................................................... 93 

͍͔͙̂͡;͔͙͔ͤ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͙͒ͫ͊͟ όVMDK) ........................................................................................ 93 

˾͊ͫ΄͙͔͙͔ͪͤ ͺ͚͍͚͊ͦͦ͡ ͙͔ͫͫͭͣ· ͙͘ ͎͔͍͚ͦͫͭͦ OS (NTFS ͙ ͙͡ EXT3) ................................................. 95 

͍͔͙̂͡;͔͙͔ͤ ͎͊ͪͯͦ͘͘;͎ͤͦͦ ͭͦͣ͊ ͎͔͍͚ͦͫͭͦ OS ................................................................................... 95 

7  ˾ ͔͔͍ͪͤ͊͘Ύ ͟ ͙ͦͨΎ ͫ  ͨ ͦͣͦ΅ΈΌ ͫ ͤΉͨ΄͍ͦͭͦ ............................................................................................. 95 



6 
 

тΦм  ͔́ͻ͎͙͙ͤͦͦ͡ ͫͤΉͨ΄͍ͦͭͦΣ ͒ͦͨͦͤ͡ΎΌ΅͙͔ ͎͒ͪͯ ͎͒ͪͯ͊ ...................................................................... 95 

тΦн  ˾͔͔͍͔ͪͤͦ͘ ͙͍͙͔ͦͨͪͦ͊ͤ͟ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͫͤΉͨ΄͍ͦͭͦ NetApp ........................................................... 96 

у   ˤ͍͔͔͙͔͒ͤ ͍ vSphere 5 ............................................................................................................................ 99 

8.1  VMware ESXi .................................................................................................................................... 99 

8.2  VMware vCenter Server ................................................................................................................... 99 

уΦо  ˮ͔ͤͭͪͺ͔͚ͫ· ͍͔͙ͯͨͪ͊ͤ͡Ύ .............................................................................................................. 100 

8.4  Host Profiles ................................................................................................................................... 101 

ф  ˨͊ͭ͊ͫͭͦͪ· vSphere 5 ............................................................................................................................ 101 

9.1  ́ ͙͊͋͡ͼ· ͍͔͙ͫͪ͊ͤͤΎ ͍͒͊ͭ͊ͫͭͦͪͦ .................................................................................................. 101 

9.2  VMFS 5 ............................................................................................................................................ 103 

фΦо  ˮ͔͔͙ͣͤͤ͘Ύ ͫ NFS ͍  vSphere 5 ....................................................................................................... 104 

˸͙͊ͫͣ͊͟͡Έ͔ͤͦ ;͙ͫͦ͡ ͍͒͊ͭ͊ͫͭͦͪͦ NFS ͙  ͍͔͙͡;͙ͤ· Heap Memory .............................................. 104 

˨͙͔ͦͨͦͤͭ͡͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͍͒͊ͭ͊ͫͭͦͪͦ .................................................................................. 104 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͤͫͦ͟͡Έ͙͟ͻ IP-͔͍͊͒ͪͫͦ ͒͡Ύ ͎ͦ͒ͤͦͦ ͒͊ͭ͊ͫͭͦͪ͊ NFS ............................................ 104 

9.4  Storage Distributed Resource Scheduler (Storage DRS) ................................................................ 105 

Datastore Cluster (PODs) .................................................................................................................. 105 

˹͙͊ͯ͡;΄͙͔ ͙͙ͨͪ͊ͭ͟͟ ͙ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͍ ͦͭͤͦ΄͔͙͙ͤ Storage DRS .............................................. 107 

˾͔͔ͦͣͤ͒͊͟ͼ͙͙ ͨͦ ͔ͪ͊ͣ͘΅͔͙ͤΌ ..................................................................................................... 108 

˽͍͙ͪ͊͊͡ ͍ͫΎ͙͊ͤͤͦͫͭ͘ ͔ͪ͊ͣ͘΅͔͙ͤΎ όAffiity Rulesύ ͙ Maintenance Mode ...................................... 109 

ˤ͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͙ ͍͔͙ͫͦͣͫͭͣͦͫͭΈ ͔ͣ͗͒ͯ SDRS ͙  ͺͯͤ͟ͼ͙ͦͤ͊͡ΈͤͦͫͭΈΌ Data ONTAP................ 109 

NetApp Snapshot ͙ SDRS .................................................................................................................. 110 

˨͔͙͒ͯͨ͊͟͡ͼ͙Ύ NetApp ͙  SDRS ........................................................................................................ 110 

NetApp Datastore Thin Provisioning  ͙SDRS ..................................................................................... 111 

9.5  vSphere Storage I/O Control .......................................................................................................... 111 

10 ˿ ͔ͭΈ ͻ͔͙ͪ͊ͤͤΎ vSphere 5 .................................................................................................................... 112 

10.1  vSphere Standard vSwitches ........................................................................................................ 112 

MTU/Jumbo Frames .......................................................................................................................... 112 

Flow Control ...................................................................................................................................... 113 

млΦн  ˤ͟͡Ό;͔͙͔ͤ ͔͙ͨͦ͒͒ͪ͗͟ Multiple TCP Sessions ͒ ͡Ύ iSCSI ........................................................... 114 

мм  ˤ·͍ͦ͒· ............................................................................................................................................... 120 

12  ˨ ͙͔ͦͨͦͤͭ͡͡Έͤ·͔ ͒ ͔ͦͯͣͤͭ͟· ͨ  ͦͭ ͔͔ͣ ............................................................................................. 121 

˾͔͊ͤͦ͘ ................................................................................................................................................... 121 

NetApp .................................................................................................................................................. 121 

VMware ................................................................................................................................................. 122 

13 ˮ ͙ͫͭͦͪΎ ͙͔͔͙͚ͣͤͤ͘ ............................................................................................................................ 123 



7 
 

 

1  ˏ ̃̆̅̆̎̉̆  
ˢ͙͙͒ͣͤͫͭͪ͊ͭͦͪ͊ͣ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ  
ˢ͙͙͒ͣͤͫͭͪ͊ͭͦͪ͊ͣ Virtual Infrastructure  
ˢ͙͙͒ͣͤͫͭͪ͊ͭͦͪ͊ͣ ͦ͊͟͡͡Έ͚ͤͦ ͔͙ͫͭ  
ˢ͙͙͒ͣͤͫͭͪ͊ͭͦͪ͊ͣ ͦͤ͟ͺ͙͎͙͍͙ͯͪͪͦ͊ͤΎ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ  

1.1  ̠ ̏̑̏̓̋̏ ̏  ̄ ̌́̃̎̏̍  
͔́ͻ͎͙͙ͤͦͦ͡ NetAppϯ ͨ ͍ͦͦ͘͡ΎΌͭ ͙ͦͣͨ͊ͤ͟Ύͣ ͪ͊ͫ΄͙ͪΎͭΈ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ͻ 

͍͙ͪͭͯ͊͡Έͤ·ͻ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟, ͙ͫͨͦ͡Έͯ͘Ύ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͍͙͙ͪͭͯ͊͊͘͡ͼ͙͙ ͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ. ˹͊΄͙ 

͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͔͎ͨͪ͒͊͊͡Όͭ ͍͊ͣ ͙͙͒ͪͯ͡Ό΅͙͔  ͍͙ͦͭͪ͊ͫ͡ ͔ͪ΄͔͙ͤΎ  ͍ͦ͋͊ͫͭ͡Ύͻ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ 

ͻ͔͙ͪ͊ͤͤΎ, ͎͍͔͎ͣͤͦͤͤͦͦ ͙͍͙ͦͤͪͦ͊ͤ͟͡Ύ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ ͙ ͍͒͊ͭ͊ͫͭͦͪͦ, ͊͟͟ ͒͡Ύ ͍͙ͪͭͯ͊͡Έͤ·ͻ 

͔͍͔ͫͪͪͤ·ͻ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟Σ ͭ͊͟ ͙ ͒͡Ύ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͔͍͒ͫͭͦͨͦ͟, ͊  ͔ͭ͊͗͟ ͔͍ͫͪ͒ͫͭ͊ ͙ͫͦ͒͊ͤ͘Ύ ͔͔͍ͪͪͤ͘·ͻ 

͙͚ͦͨ͟ ͙ ͋·͎ͫͭͪͦͦ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ύ ͙ͪ͊͋ͦͭͦͫͨͦͫͦ͋ͤͦͫͭΣ ͔ͪ΄͔͙͚ͤ ͔͔ͤͨͪͪ·͍͙ͤͦͫͭ ͙͔͋ͤͫ͊͘ ͙ 

͊ͭ͊ͫͭͪͦ͟ͺ͚ͦͯͫͭͦ;͙͍͙ͦͫͭ.  

 ʕ Ήͭͦͣ ͔͔͒ͦͯͣͤͭ͟ ͔ͪ͊ͫͫͣͦͭͪͤ· ͙ͤ͊ͯ͡;΄͙͔ ͙͙ͨͪ͊ͭ͟͟  ͙ ͔͔͍ͪͦͣͤ͒ͦ͊ͤͤ͟·͔ ͔ͪ΄͔͙ͤΎ ͨͦ 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό ͙͍͔ͯͤͪͫ͊͡Έͤ·ͻ ͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ bŜǘ!ǇǇ ͒͡Ύ ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͔͍͔͚ͫͪͪͤͦ 

͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· VMwareϯ vSphereϰΦ NetApp ͔ͫͦ͒͊ͭ͘ ͔ͪ΄͔͙ͤΎ ͒͡Ύ ͻ͔͙ͪ͊ͤͤΎ ͒͊ͤͤ·ͻ ͨͦ͒ VMware ͫ 

2001 ͎ͦ͒͊. ˤ͔ͫ Ή͙ͭ ͎ͦ͒· NetApp ͪ͊ͪ͊͋͊ͭ͘·͍͔͊ͭ ͔ͦͨͪ͊ͼ͙ͦͤͤ·͔ ͍͍ͪͯͦͦ͒ͫͭ͊͟ ͒͡Ύ ͙͙͍͊͒ͣͤͫͭͪ͊ͭͦͪͦ 

͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ ͒͡Ύ Data ONTAPϯ ͙ ESX/ESXi Server. ͙̏ͭ ͙ͤ͊ͪ͊͋ͦͭ͟ ͋·͙͡ ͔͙͍͒ͦͯͣͤͭͪͦ͊ͤ͟·  ͙

͔͔͊ͪͨͤ͘͟͡· ͊͟͟ ͙ͤ͊ͯ͡;΄͙͔ ͙͙ͨͪ͊ͭ͟͟ ͙ ͔͔͍ͪͦͣͤ͒ͦ͊ͤͤ͟·͔ ͔ͪ΄͔͙ͤΎΦ ̏ͭͦͭ ͔͒ͦͯͣͤͭ͟ ͫͦ͋ͪ͊͡ ͙ͻ ͍͔ͫ 

͍͔͙ͦ͒ͤͦ.  

ρȢς  ˕̝̒̐̏̌̈̏̃́̎̉̆  
˽ͦ͊͟ Ύ͍ͤͦ ͔ͤ ͯ͊͊ͤͦ͘͟ ͙͔ͤͦΣ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͙  ͨ ͙͙ͪ͊ͭ͟͟, ͨ ͔͍͔ͪ͒ͫͭ͊ͤͤ͡·͔ ͍  Ήͭͦͣ ͒ ͔͔ͦͯͣͤͭ͟, ͫ ͔͔͒ͯͭ͡ 

͙͍ͪ͊ͫͫͣ͊ͭͪ͊ͭΈ ͊͟͟ ͔͍͙ͭͪ͋ͦ͊ͤΎ. NetApp ͙ VMware ͨͦ ͔͔ͨͪ͗ͤͣͯ ͋ͯ͒ͯͭ ͦ͊͘͟·͍͊ͭΈ ͔ͨͦ͒͒ͪ͗ͯ͟Σ ͔͒͊͗ 

͔͙ͫ͡ ͍· ͙ ͔ͤ ͔͍͙ͫ͒ͦ͊͡͡ ͍͔ͫͣ ͙͍͔͔ͨͪ͒ͤͤ·ͣ ͙ͨͪ͊ͭ͊ͣ͟͟Σ ͤͦ ͔ͦͭͣͭΈ͔ͭ, ;ͭͦ, ͊͟͟ ͍͙ͨͪ͊ͦ͡, ͦͭ͊͘͟ ͦ ͭ

͔͙ͪ͊͊͘͡ͼ͙͙ ͚ͭͦ ͙͙͡ ͙͚ͤͦ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͙͍͙ͨͪͦ͒ͭ  ͔ͤͦ͋͟ͻ͙͙ͦ͒ͣͦͫͭ ͔ ͔͔͙͍ͪ͊ͦ͊ͭ͘͡Έ ͔͔ͨͦ͒ͤ͘, ͤ ͊

͔ͯ͗ ͤ͊͘;͙͔ͭ͡Έͤͦ ͔͔͋ͦ͡ ͦ͋΄͙͚ͪͤͦ ͙͔͔ͫͫͭͣ, ;ͭͦ ;͊ͫͭͦ ͔ͯ͗ ͙͍͙ͨͪͦ͒ͭ  ͔ͤͦ͋͟ͻ͙͙ͦ͒ͣͦͫͭ ͍͙ͦͫͭ͊ͤͦ͟ 

ͪ͊͋ͦͭ· ͙͔͙͚ͨͪͦ͗ͤ͡, ͙͙͡ ͙͔ͫͫͭͣ·  ͍ͼ͔ͦͣ͡. ˽  ͦΉ͚ͭͦ ͙ͨͪ;͙͔ͤ NetApp ͍·͔ͫͭͯͨ͊ͭ ͘ ͊ͭ,ͦ ;ͭͦ͋· ͍· 

͔͙͍͙ͪ͊ͦ͊͘͡͡ ͍͔ͫ ͙͍͔͔ͨͪ͒ͤͤ·͔  ͍ ͔͔͒ͦͯͣͤͭ͟ ͙͙ͨͪ͊ͭ͟͟  ͙ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͙ͨͪ 

ͤ͊;͊͡Έͤͦͣ ͍͔ͪ͊ͪͭ͘·͍͙͙͊ͤ (͙͙͡ ͙͎ͣͪ͊ͼ͙͙  ͫ ͔͔͋ͦ͡ ͚ͫͭ͊ͪͦ ͍͔͙͙ͪͫ) ͍͔͚ͫͦ ͍͙ͪͭͯ͊͡Έ͚ͤͦ 

͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·.  

ˤ͔ͫ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ Ή͎ͭͦͦ ͔͒ͦͯͣͤͭ͊͟ ͙͔͙ͨͪͣͤͣ· ͔ͦͤͪͭͤͦ͟͟  ͙ͫͨͦ͟͡Έ͍͙ͦ͊ͤ͘Ό ͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ 

NetApp  ͫ VMware vSphere.  ʕ͔ͭͻ ͫͯ͡;͊ΎͻΣ ͎ͦ͒͊͟ ͙͔ͤ͊ͨͫ͊ͤͤͦ ͍ Ήͭͦͣ ͔͔͒ͦͯͣͤͭ͟ ͔͔͔͔ͨͪͫ͊ͭͫ͟Ύ ͫ 

͍͔͔͙ͯͭͪ͗͒ͤΎ͙ͣ ͍ ͎͙͒ͪͯͻ ͔͒ͦͯͣͤͭ͊͟ͻΣ ͦͤͦ ͒ͦ͗ͤͦ͡ ͔͊ͣͤ͘ΎͭΈ ͍͔ͫ ͔͔ͪ͊ͤ ͙͍ͦͨͯ͋ͦ͊ͤͤ͟͡·͔ 

͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͙͘ ͎͙͒ͪͯͻ ͔͍͒ͦͯͣͤͭͦ͟ NetAppΣ ͍ ͙͔͔͙͙ͨͪͣͤͤ ͟ ͙ ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό NetApp c vSphere.  

ˤ͙͙͔ͤͣ͊ͤ:  ˨͡Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͎͙͍ͨ͊ͤͦ͡ NetApp ͟ vSphere ͍͊ͣ ͤͯ͗ͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ Data ONTAP 

͍͔͙͙ͪͫ 7.3.1.1 ͙ ͙͡ ͍͔͔ͤͦ. ˩ ͙ͫ͡ ͍· ͙ͫͨͦ͡Έ͔͔ͯͭ͘ ͔͔͋ͦ͡ ͪ͊ͤͤΌΌ ͍͔͙ͪͫΌ Data ONTAP, ͍ ͊ͣ 

͙͔ͨͪ͒ͭͫΎ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͪͯ;ͤ·͔ ͨͪͦͼ͔͒ͯͪ· ͙ͨͪ ͍·͔͙͙ͨͦͤͤ͡ ͔ͤͦͭͦͪ͟·ͻ ͙͘ ͙ͦͨͫ͊ͤͤ·ͻ ͍ 

͔͔͒ͦͯͣͤͭ͟ ͔͚͍͙͚͒ͫͭΦ  

 ʕ͔͙͔͒ͦͨͦͤͤ͡  ͟Ήͭͦͣͯ ͔͒ͦͯͣͤͭͯ͟, NetApp  ͙ͤ͊΄͙ ͔ͨ͊ͪͭͤͪ· ͔͎ͨͪ͒͊͊͡Όͭ ͎͙ͯͫͯ͡ professional services 

ͨͦ ͪ͊ ͔ͪ͊͋ͦͭ͘͟ ͙ ͍͔ͪ͊ͪͭ͘·͍͙͊ͤΌ ͔ͪ΄͔͙͚ͤΣ ͙ͦͨͫ͊ͤͤ·ͻ ͍ ͒͊ͤͤͦͣ ͔͔͒ͦͯͣͤͭ͟. ͙͔́͊͟ ͎͙ͯͫͯ͡ ͎ͣͦͯͭ 
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ͨͦͣͦ;Έ ͍͊ͣ ͙ͨͦͫͭͪͦͭΈ ͍͊΄ ͍͙ͪͭͯ͊͡Έͤ·͚ ͒͊ͭ͊ͼ͔ͤͭͪ ͫ ͙ͣ͊ͫͣ͊͟͡Έ͚ͤͦ Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΌ ͙ ͍ ͫ͗͊ͭ·͔ 

͙ͫͪͦ͟Σ ͫ ͯ;͔ͭͦͣ ͍͔͚ͫ ͍͊΄͔͚ ͙͙͍͙ͤ͒͒ͯ͊͡Έ͚ͤͦ ͔ͫͨͼ͙ͺ͙͙͟.  

1.3  x ̠̆̌̆̃́ ́ ̠̔̅̉̓̏̑̉  
˨͊ͤͤ·͚ ͔͒ͦͯͣͤͭ͟ Ύ͍͡Ύ͔ͭͫΎ ;͊ͫͭΈΌ ͦ͋΄͙͚ͪͤͦ ͔ͦ͟͟͡͡ͼ͙͙ ͔͔ͪͦͣͤ͒͊͟ͼ͙͚, ͚͒ͦͫͭͯͨͤͦ  ͍ NetApp 

Technical Library  ͙ͤ͊ͼ͔͔ͤ͡ ͤ ͙͊ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͡Ό͒Έ͙ͣ, ͙͊ͤͣ͊͘Ό΅͙͙ͣͫΎ ͚ͪ͊ͪ͊͋ͦͭͦ͘͟ ͊ͪͻ͙͔ͭͭͯͪ͟· 

͔ͪ΄͔͙͚ͤ, ͍͔͙ͯͨͪ͊ͤ͡Ύ  ͙͔͙ͨͦ͒͒ͪ͗͟ VMware Virtual Infrastructure. ͙͔͙̉ͭ͊ͭ͡ ͎͒͊ͤͤͦͦ ͔͒ͦͯͣͤͭ͊͟ 

͒ͦ͗ͤ͡·, ͊͟͟ ͙͙ͣͤͣͯͣ, ͋·ͭΈ ͤ͊ͦͣ͘͟·͙ͣ  ͫ ͙ͨͪͤͼ͙͙ͨ͊ͣ ͪ͊͋ͦͭ· VMware ESX/ESXi Server 4.0, 

vCenterϰ Server 4.0, ͙  NetApp Data ONTAP 7G. 

˨͡Ύ ͎ͭͦͦ ;ͭͦ͋· ͭͦ;͔͔ͤ ͤ͊ͼ͔͙ͭ͡Έ ͭͯ ͙͙͡ ͙ͤͯΌ ͎͍͊ͯ͡ ͤ͊ ͔͔͔ͦͨͪ͒ͤͤͯ͡Ό ͦ͋͊ͫͭ͡Έ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ 

ͤ͊΄͔͎ͦ ;͙͔ͭ͊ͭ͡ΎΣ ͣ· ͔͋ͯ͒ͣ ͤ;͙͊ͤ͊ͭΈ ͎͍͊͡· ͙͔ͯ͊͊ͤͣ͘͟ ͤ͊ ͭͦΣ ͚͊ͦ͟͟ ;͙͊ͫͭ ͙͙͙͍͚͊͒ͣͤͫͭͪ͊ͭͤͦ 

ͦͣ͊ͤ͒͟· ͙͙ͦͣͨ͊ͤ͟ ͙͔ͦ͗ͤͤ͊͘͡Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͔͋ͯ͒ͭ ͍ ͔͍ͨͪͯΌ ͦ;͔͔ͪ͒Έ ͔ͨͦͤ͊͘͡. 

1.4  ˞ ̓̑̔̋̓̔̑́ ̅̏̋̔̍̆̎̓́  
̏ͭͦͭ ͔͒ͦͯͣͤͭ͟, TR-3749, Ύ͍͡Ύ͔ͭͫΎ ͍ͦͫͤͦͤ·ͣ ͔͒ͦͯͣͤͭͦͣ͟  ͍͎͔ͪͯͨͨ ͔͍͒ͦͯͣͤͭͦ͟, ͪ͊ͪ͊͋ͦͭ͊ͤͤ͘·ͻ 

NetApp,  ͙ ͍ͨͦͫΎ΅͔ͤͤ·ͻ ͍ͦͣͦ͗ͤͦͫͭ͘Ύͣ ͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ NetApp ͍ ͙ͦ͋͊ͫͭ͡ ͍͙͙ͪͭͯ͊͊͘͡ͼ͙͙Σ 

ͦͭͤͦͫΎ΅͙ͻͫΎ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͟ ͨͪͦ͒ͯͭ͊ͣ͟ VMware. ˽͔ͪ͒΄͔͍ͫͭͯΌ΅͙͔ ͤ·͔ͤ΄͔͚ͤ ͍͔͙͙ͪͫ Ή͎ͭͦͦ 

͔͒ͦͯͣͤͭ͊͟ ͔͙ͫͦ͒ͪ͗͊͡ ͙͙ͦͨͫ͊ͤΎ ͍·ͨͦͤ͡Ύ͔ͣ·ͻ ͍ͪͯ;ͤͯΌ ͨͪͦͼ͔͒ͯͪ, ͟ ͦͭͦͪ·͔ ͔ͨͦ͗͘ ͋·͙͡ ͔͔͊ͣͤͤ͘· 

͙͔ͤͫͭͪͯͣͤͭ͊ͣ -͙͎͙͙ͨ͊ͤ͊ͣ͡,  ͊ͪͯ;ͤ·͔ ͨͪͦͼ͔͒ͯͪ· ͋·͙͡ ͔͔͔ͨͪͣ΅͔ͤ·  ͍͙͔͙ͨͪͦ͗ͤ͡Ύ.  ʕͤ·͔ͤ΄͔ͤͣ 

͔͔͒ͦͯͣͤͭ͟ ͙͔ͭ͊͟ ͨͪͦͼ͔͒ͯͪ· ͍·͔͔ͤͫͤ·  ͍͔ͦͭ͒͡Έͤ·͚ ͔͒ͦͯͣͤͭ͟, TR-3880: CLI Configuration Processes 

for NetApp and VMware vSphere Storage Arrays Running Data ONTAP and ESX/ESXi Server. 

˨͙͔ͦͨͦͤͭ͡͡Έͤ·͔ ͔͒ͦͯͣͤͭ͟· ͨ ͔ͦͦͤͪͭͤ͟͟·ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύͣ  ͙͔ͪ΄͔͙ͤΎͣ ͍͔͔ͫ͒ͤ·  ͍͍ͫͨͪ͊ͦ;ͤ·͚ 

͙ͫͨͫͦ͟ ͍  ͟ ͦͤͼ͔ Ή͚ͭͦ ͪ ͊͋ͦͭ·. 

2  ̨ ̂̈̏̑ ̖ ̑́̎̉̌̉̚ ̅ ̜̖́̎̎ ̅ ̌ ̠VMware  
ˢ͙͙͒ͣͤͫͭͪ͊ͭͦͪ͊ͣ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ  
ˢ͙͙͒ͣͤͫͭͪ͊ͭͦͪ͊ͣ Virtual Infrastructure  

2.1  ˏ ̃̆̅̆̎̉̆ ̃  ̖ ̑́̎̉̌̉́̚ ̅ ̌ ̠̃ ̝̉̑̓̔́̌̎̏̊ ̉ ̜̎̑́̒̓̑̔̋̓̔̑̕  
VMware ESX ͍ͨͦͦ͘͡Ύ͔ͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙ͭͪ ͙ͭͨ͊ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͙ ͻ͙͙ͪ͊ͤ͡΅͊ ͒͊ͤͤ·ͻ ͙ͨͪ ͨͦ͒͟͡Ό;͔͙͙ͤ 

͔͔͍ͫͭ·ͻ ͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ: ͒͊ͭ͊ͫͭͦͪ· VMware Virtual Machine File System (VMFS), ͒͊ͭ͊ͫͭͦͪ· 

Network-attached Storage (NAS), ͙ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͨͦ͒͟͡Ό;͔͊ͣ·͔ ͔ͪ͊͒͘͡·Σ ͭ͊͟ ͤ͊͘·͍͔͊ͣ·͔ raw 

device mappings (RDM). ˽ͦ ͔͍͔͒ͪ͊ͯͣ͊ͭͫ͘Ύ, ;ͭͦ ͙ͨ͊ͤͪͯ͡Ό΅͙͚ ͍͔ͪ͊ͪͭ͘·͍͙͔͊ͤ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· 

VMware ͙͔ͨͦͤͣ͊ͭΣ ;ͭͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ ͔ ͍͔ͫͦͣͫͭͤͦ ͙ͫͨͦ͡Έ͔ͯͣͦ͘ ͚ ͔͔͍͚ͫͭͦ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ 

͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒͡Ύ ͙ͭ͊͟ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ VMwareΣ ͊͟͟ High-Availability (HA), Distribution Resource 

Scheduler (DRS), VMotionϰΣ ͙ Fault Tolerance (FT). ͔̇͡Έ ͚͒͊ͤͤͦ ͎͍͊͡· ς ͒͊ͭΈ ͔ͤͦ͋ͻ͙ͦ͒ͣͯΌ 

͙ͤͺͦͪͣ͊ͼ͙Ό ͒ ͡Ύ ͪ ͙͊ͪ͊͋ͦͭ͘͟ ͨ ͦ͡Έ͍͔͔ͦ͊ͭͣ͘͡ ͫ ͍͔͎ͦͦ ͍ ͙ͪͭͯ͊͡Έ͎ͤͦͦ ͒ ͊ͭ͊ͼ͔ͤͭͪ͊.  

ˤ͙͙ͪͭͯ͊͊͘͡ͼ͙ͦͤͤ͊Ύ ͔ͭͻ͎͙ͤͦͦ͡Ύ VMware ͔͔͒͊ͭ͡ ͨͪͦͫͭ·ͣ ͔͙͔ͨͦͫͭͪͦͤ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ͙ͣ ͡Ό͋·ͻ ͙͘ 

Ή͙ͭͻ ͙͚͍͒͊ͤͦ͘ ͻ͙͙ͪ͊ͤ͡΅͊Σ ͍ ͭͦͣ ;͙͔ͫ͡ ͙ ͍͔ͫͻ ͙ͻ ͍ͣ ͔͔ͫͭ. ˨͊ͤͤ·͚ ͔ͪ͊͒͘͡ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭ 

͍ͦͣͦ͗ͤ͘·͔ ͍͙͊ͪ͊ͤͭ· ͔͙ͨͦͫͭͪͦͤΎ ͻ͙͙ͪ͊ͤ͡΅͊ ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͙ ͙͍͙ͨͪͦ͒ͭ ͪΎ͒ 

͙ͯͤ͊͟͡Έͤ·ͻ ͍͚͍ͫͦͫͭ ͙ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͚͊͗͒ͦ͟ ͙͘ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͙͔͔͙͙ͨͪͣͤͤ ͙ͻ ͟ ͊͒͊͘;͊ͣ 

͍͙ͪͭͯ͊͡Έ͚ͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·.  

http://media.netapp.com/documents/tr-3880.pdf
http://media.netapp.com/documents/tr-3880.pdf
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2.2  ̃ ̑̆̉̍̔̆̒̓̃́̚ ̍ ̝̜̖̎̏̄̏̐̑̏̓̏̋̏̌̎ ̒ ̉̒̓̆̍ ̖ ̠̑́̎̆̎̉  
ˤ͙͙ͪͭͯ͊͊͘͡ͼ͙Ύ ͒͊ͭ͊ͼ͔ͤͭͪ͊ ͔ͨͯͭͣ ͔͔ͨͪͤͦͫ͊ ͺ͙͙͘;͔͙ͫ͟ͻ ͙͔ͫͫͭͣ ͍ ͍͙ͪͭͯ͊͡Έͤ·͔ ͣ͊΄͙ͤ· ͍͔͔͒ͭ  ͟

͙͔͙ͫͤ͗ͤΌ ͊͟͟ ͙͊ͨͭ͊͟͡Έͤ·ͻ, ͭ͊͟  ͙͔ͦͨͪ͊ͼ͙ͦͤͤ·ͻ ͙͔͔͒ͪ͗͘͟Σ  ͙͍͔͙ͯ͡;͙͍͔͊ͭ ͦ͋΅ͯΌ ͔ͦͨͪ͊ͼ͙ͦͤͤͯΌ 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·. ˽͙ͪ Ήͭͦͣ ͔͍ͣͤͦ͗ͫͭͦ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ ͍͔ͫͦͣͫͭͤͦ ͙ͫͨͦ͡Έͯ͘Όͭ 

ͦ͋΅͙͔ ͺ͙͙͘;͔͙͔ͫ͟ ͔ͪͫͯͪͫ·Σ ͙͔ͤ͊ͨͪͣͪ ͦ͋΅͙͚ ͨͯ͡ ͔͍ͪͫͯͪͫͦ ͻ͙͙ͪ͊ͤ͡΅͊ ͒͊ͤͤ·ͻΣ ͤ͊͘·͍͔͊ͣ·͚ 

ζ͒͊ͭ͊ͫͭͦͪη όdatastore). ˤ͙͙ͪͭͯ͊͊͘͡ͼ͙Ύ ͙͔͋ͤͫ͘-͙͙ͪͭ͟;ͤ·ͻ ͙͔͙͚ͨͪͦ͗ͤ͡, ͙ͭ͊͟ͻ ͊͟͟ ͔͍͔ͫͪͪ͊ 

Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;ͭ· ͙͙͡ ͋͊͘ ͒͊ͤͤ·ͻ, ͔ͭ͊͗͟ ͔͒͊ͭ ͪΎ͒ ͔͙ͨͪͣͯ΅͔͍ͫͭ  ͫͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͔ͦͨͪ͊ͼ͙͚ͦͤͤͦ 

Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟. ̆ͦͭΎ ͙͔ͫͫͭͣ· Ή͚ͭͦ ͔͔͚ͨͦͫ͒ͤ͡ ͎ͪͯͨͨ·  ͙ ͎ͣͦͯͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͔ͪ͊͒͘͡Ύ͔ͣ·͔ 

͔͍͔ͫͪͪͤ·͔ ͔ͪͫͯͪͫ·, ͤͦΣ ͔͙ͫ͡ Ήͭͦ ͔ͤͦ͋ͻ͙ͦ͒ͣͦΣ ͙ͣ ͣͦ͗ͤͦ ͫͦ͒͊ͭ͘Έ ͙ ͣͦͤͦͨͦ͡Έͤ·͚ ͒ͦͫͭͯͨ  ͙͟ͻ 

͔ͪͫͯͪͫͯ ͻ͔͙ͪ͊ͤͤΎ.  

VMware  ͙ NetApp ͔͙͍ͨͦ͒͒ͪ͗͊Όͭ ͔ͭͻ͎͙͙ͤͦͦ͡ ͣͯ͡Έ͙ͭͨͪͦͭͦͦ͟͡Έ͎ͤͦͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ. ͙̏ͭ 

͔ͭͻ͎͙͙ͤͦͦ͡ ͍ͨͦͦ͘͡ΎΌͭ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύͣ ͍·͙͋ͪ͊ͭΈ  ͙͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͯ͡;΄͙͔,  ͙͙͔͔ͤ͊͋ͦ͡ ͨͦ͒ͻͦ͒Ύ΅͙͔ 

͙ͣ ͔͍ͫͪ͒ͫͭ͊ ͔͙ͨͦͫͭͪͦͤΎ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͒͊ͭ͊ͼ͔ͤͭͪ͊Σ ͍ͦͫͨͦ͡Έ͍͍ͦ͊͘΄͙ͫΈ ͙͔͔ͤ͊͋ͦ͡ ͙ͫ͡Έͤ·͙ͣ 

͙ͫͭͦͪͦͤ͊ͣ ͎͊͗͒ͦͦ͟ ͙͘ ͍ͨͪͦͭͦͦͦ͟͡. ʕ ͔ͣͫͭͦ ͫͨͦͪ͊ ζSAN ͙͍ͨͪͦͭ NASη, ͪ ͙͔͊ͫͫͣͦͭͪͭ ͊͒͊͘;ͯ  ͍͔͔ͪ͊ͪ͘͘ 

͔ͦͨͪ͊ͼ͙͚ͦͤͤͦ ͙͙ͫͭͦͣͦͫͭ, ͙ͫͻͦ͒Ύ ͙ ͘ ͙ͭͨ͊ ͔͙ͫͭ ͻ͔͙ͪ͊ͤͤΎΣ ͙ͫͨͦ͡Έ͔͎ͯͣͦ͘ ͦ ͍͙ͪͭͯ͊͡Έͤ·ͣ 

͒͊ͭ͊ͼ͔ͤͭͪͦͣ.  

ˤ͔ͤ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦ ͎ͭͭͦͦ, ͙ ͫͨͦ͡Έ͔͔ͯͭ͘ ͡ ͙͍· Fibre Channel (FC) ͙ ͙͡ Ethernet (NFS, iSCSI, ͙  FCoE), Ή͙ͭ 

͔ͭͻ͎͙͙ͤͦͦ͡ ͎ͣͦͯͭ ͋·ͭΈ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘· ͍͔ͫͦͣͫͭͤͦ ͍ ͙͔͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ NetApp ͒͡Ύ ͎ͭͦͦΣ ;ͭͦ͋· 

͙͒ͦ͋ͭΈͫΎ ͙ͣ͊ͫͣ͊͟͡Έ͎ͤͦͦ Ήͺͺ͔ͭ͊͟ ͙ͦͤͫͦ͒͊͟͡ͼ͙͙ ͙ ͍͙͙͍ͪͭͯ͊ͦ͊ͭ͘͡Έ ͋ͦ͡Έ΄͙͍ͤͫͭͦ ͙͔͙͚ͨͪͦ͗ͤ͡, ͔ͤ 

ͤͯ͗͒͊ΎͫΈ ͍ ͙͔͒ͦͨͦͤͭ͡͡Έͤͦͣ ͍͙͙ͦ͋ͦͪͯ͒ͦ͊ͤΣ ;ͭͦ͋· ͔͔ͦ͋ͫͨ;͙ͭΈ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͍͔͚ͫ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·. 

̏ͭͦ ͙  ͔ͫͭΈ ͍͙ͪͭͯ ͙͊͊͘͡ͼ͙Ύ, ͙  Ήͭͦ ͭͦΣ ;ͭͦ ͙͔͔ͤ͊͋ͦ͡ ͼ͔ͤͤͦ ͍ ͙͔͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ ͒͡Ύ ͔͔ͤ.  

2.3  ̃ ̑́̃̉̌̏ '80/20 '  
˽͙ͪ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͊ͪͻ͙͔ͭͭͯͪ͟· ͻ͔͙ͪ͊ͤͤΎ ͒͡Ύ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͒͊ͭ͊ͼ͔ͤͭͪ͊ ͍· ͔͔ͣͦ͗ͭ ͍ͦͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ 

͍͙ͨͪ͊ͦͣ͡ 80/20, ͫ ͎ͦ͊ͫͤͦ͡ ͦͭͦͪͦͣͯ͟ 80% ͍ ͔ͫͻ ͙͔ͫͫͭͣ ͦ͋·;ͤͦ ͎ͣͦͯͭ ͋·ͭΈ ͍͙͙͙͍ͪͭͯ͊ͪͦ͊ͤ͘͡· ͒͡Ύ 

͙ͦͤͫͦ͒͊͟͡ͼ͙͙ ͙ͻ ͻ͙͙ͪ͊ͤ͡΅. ˻͍ͫͭ͊΄͙͔ͫΎ 20% ͣ ͦ͗ͤͦ ͦͻ͔͙͍͊ͪ͊ͭͪͦ͊ͭ͘͟Έ ͊͟͟ ͔͍͔ͫͪͪ͊ ͙͔͙͚ͨͪͦ͗ͤ͡ 

͊ͫͫ͊͟͡ business-critical, ͙Σ ͻͦͭΎ ͙ͦͤ ͔ͭ͊͗͟ ͎ͣͦͯͭ ͋·ͭΈ ͔ͯͫͨ΄ͤͦ ͍͙͙͙͍ͪͭͯ͊ͪͦ͊ͤ͘͡·, ͙ͻ ͒͊ͤͤ·͔, ͊͟͟ 

͍͙ͨͪ͊ͦ͡Σ ͔͔ͫ͒ͯͭ͡ ͪ ͔͊ͣ͘΅͊ͭΈ ͍  ͙ ͙͍ͦͪͦ͊ͤͤ͘͡·ͻ ͒ ͔͊ͭ͊ͫͭ͊ͻ.  

˞̃̏̊̒̓̃́ ̋ ̜̖̏̎̒̏̌̉̅̉̑̏̃́̎̎  ̅ ́̓́̒̆̓̏̃  

ω ˮͫͨͦ͡Έͯ͘Ό΅͙͔ ͙ͻ ͍͙ͪͭͯ͊͡Έͤ·͔ ͣ͊΄͙ͤ· ͔ͤ ͤͯ͗͒͊ΌͭͫΎ ͍ ͔ͫͨͼ͙͊͡Έͤ·ͻ ͎͔͊ͤͭ͊ͻ ͔͔͍͎ͪͪͤͦͦ͘ 

͙͍͙ͦͨͪͦ͊ͤ͟Ύ ͙ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ύ ͒͡Ύ ͒͊ͤͤ·ͻ ͍͙ͫͦͻ ͙͔͙͚ͨͪͦ͗ͤ͡Φ 

ω ˹͔ͫͯͭ ͍ ͔͔ͫ͋ ͔͍ͣͤͦ͗ͫͭͦ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ ͙ ͙ͫͨͦ͡Έͯ͘Όͭ ͤ͊͘;͙͔ͭ͡Έͤ·͔ ͦ͋Ά͔ͣ· ͤ͊ 

͙͔͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ.  

ω ˴͊͗͒͊Ύ ͔ͦͭ͒͡Έͤ͊Ύ VM ͔ͣͦ͗ͭ ͔ͤ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͤ͊͘;͙͔ͭ͡Έͤ·͚ ͦ͋Ά͔ͣ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͙͙͡ 

͍͍ͦ͒͊-͍·͍ͦ͒͊Σ ͦ͒ͤ͊ͦ͟ ͍͔ͫ ͍͔͔ͣͫͭ ͙͔ͭ͊͟ ±a ͎ͣͦͯͭ ͙͔ͣͭΈ ͤ͊͘;͙͔ͭ͡Έͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͨͦ Ή͙ͭͣ 

͔ͨ͊ͪ͊ͣͭͪ͊ͣ.  

ω ͙͔́͊͟ ͔͒͊ͭ͊ͫͭ· ͻͪ͊ͤΎͭͫΎ ͤ͊ ͋ͦ͡Έ΄ͦͣΣ ͍͔ͫͦͣͫͭͤͦ ͙ͫͨͦ͡Έ͔ͯͣͦͣ͘ ͎͙͙ͣͤͦͣ ͙͙ͭ͊ͣ͟ 

͔͙͒͊ͭ͊ͫͭ͊ͣ ͙͍͔ͣ͊ͫͫ ͻ͔͙ͪ͊ͤͤΎ ό͔͒͊ͭ͊ͫͭͦͪύ.  

˞̃̏̊̒̓̃́ ̉ ̜̖̈̏̌̉̑̏̃́̎̎ ̅ ́̓́̒̆̓̏̃ (̠̅̌ ̘̜̖̋̑̉̓̉̎ ̐̑̉̌̏̇̆̎̉̊)  

ω ˮͫͨͦ͡Έͯ͘Ό΅͙͔ ͙ͻ ͍͙ͪͭͯ͊͡Έͤ·͔ ͣ͊΄͙ͤ· ͤͯ͗͒͊ΌͭͫΎ ͍ ͎͔͊ͤͭ͊ͻ ͔͔͍͎ͪͪͤͦͦ͘ ͙͍͙ͦͨͪͦ͊ͤ͟Ύ ͙ 

͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ύ ͒͡Ύ ͒͊ͤͤ·ͻ ͍͙ͫͦͻ ͙͔͙͚ͨͪͦ͗ͤ͡.  

ω ˴͊͗͒͊Ύ ͭ͊͊͟Ύ ͍͙ͪͭͯ͊͡Έͤ͊Ύ ͣ͊΄͙ͤ͊ ͔ͪ͊͋ͦͭ͊ͭ ͫ ͋ͦ͡Έ΄͙ͣ ͦ͋Ά͔ͣͦͣ ͻ͔͙ͪ͊ͤͤΎ ͙͙͡ ͋ͦ͡Έ΄͙ͣ 

ͦ͋Ά͔ͣͦͣ ͔ͦͨͪ͊ͼ͙͚ ͍͍ͦ͒͊-͍·͍ͦ͒͊.  
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ω ˤͦͨͪͦͫ· ͙͚͒͊ͤ͊͘ ͙ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͻ͙͙ͪ͊ͤ͡΅͊ ͒͊ͤͤ·ͻ ͔ͪ΄͊ΌͭͫΎ ͔ͭ͊͗͟ ͊͟͟ ͒͡Ύ 

͍͎͊ͭͦͤͦͣͤͦͦΣ ͺ͙͙͘;͔͎ͫͦͦ͟ ͔͍͔ͫͪͪ͊ ͨͦ͒ Ήͭͯ ͘ ͊͒͊;ͯ.  

ω ͚́͊ͦ͟ ͔͒͊ͭ͊ͫͭ ͻ͙ͪ͊ͤͭͫΎ ͤ͊ ͔ͦͭ͒͡ΈͤͦͣΣ ͍·͙͍͙͔ͫͦͦͨͪͦͦ͒ͭ͘͟͡Έͤͦͣ, ͙͙͍͙ͤ͒͒ͯ͊͡Έͤͦͣ ͙ ͔ͤ 

͔ͪ͊͒͘͡Ύ͔ͣͦͣ ͫ ͎͙͙͒ͪͯͣ ͊͒͊͘;͙͊ͣ ͔͒͊ͭ͊ͫͭͦͪ.  

˴͙͙͍ͦͤͫͦ͒ͪͦ͊ͤͤ͡·͚ ͔͒͊ͭ͊ͫͭ ͻͦͪͦ΄ͦ ͔ͪ͊͋ͦͭ͊ͭ  ͫ͒͊ͭ͊ͫͭͦͪͦͣ NFS, ͭ͊͟ ͊͟͟ ͔͎ͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͒͊ͭ 

͋ͦ͡Έ΄ͯΌ ͎͙͋ͦͫͭ͟Έ ͍ ͔͔͔͙͙ͪ͊ͫͨͪ͒ͤ͡ ͔͙ͣͦͫͭ͟Σ ͋ͦ͡Έ΄ͯΌΣ ;͔ͣ ͙ͨͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͍͒͊ͭ͊ͫͭͦͪͦ ͍ SAN, 

͍ ͫͯ͡;͔͊ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔ͫͦͭͤ ͙ ͭ·ͫΎ; VM. ˮ͙͍ͦͪͦ͊ͤͤ͘͡·͔ ͔͒͊ͭ͊ͫͭ· ͻͦͪͦ΄ͦ ͪ͊͋ͦͭ͊Όͭ  ͫ

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͡Ό͋·ͻ ͍ͨͪͦͭͦͦͦ͟͡ ͻ͔͙ͪ͊ͤͤΎ; ͦ͒ͤ͊ͦ͟Σ ͔ͤͦͭͦͪ͟·͔ ͙͔ͤͫͭͪͯͣͤͭ· ͙͙͡ ͙͔͙ͨͪͦ͗ͤ͡Ύ 

͎ͣͦͯͭ ͙͔ͣͭΈ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͍ ͙ͦ͋͊ͫͭ͡ ͍͔͙͙ͫͦͣͫͭͣͦͫͭ ͙ͨͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ bC{ ͙ κ͙͙͡ VMFS.  

˹͔ͫͣͦͭͪΎ ͤ ͊ͭ,ͦ ;ͭͦ ͊͗͒͟·͚ ͫͯ͡;͚͊ ͍͔͔͙ͤ͒ͪͤΎ ͍͙͙ͪͭͯ͊͊͘͡ͼ͙͙ ͨ ͍͔ͦͫͦͣͯ ͙͔ͯͤ͊ͤ͟͡, Ή͍ͦ͡Όͼ͙Ύ 

͍͊΄͔͎ͦ ͒͊ͭ͊ͼ͔ͤͭͪ͊ ͙ ͘ ζͅ ͙͙͘;͔͚ͫͦ͟η ͍ ζ͍ ͙ͪͭͯ͊͡ΈͤͯΌη ͦͪͣͯͅ, ͊͟͟ ͍͙ͨͪ͊ͦ͡, ͔͋ͯ͒ͭ ͔͍ͫ͒ͦ͊ͭ͡Έ 

ζͨ ͍͙ͪ͊ͯ͡ улκнлη, ͙ ͣͯ͡Έ͙ͭͨͪͦͭͦͦ͟͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ NetApp ͒͡Ύ VMware 

͍ͨͦͦ͘͡Ύͭ ͍͊ͣ ͍͙͙͍ͪͭͯ͊ͦ͊ͭ͘͡Έ ͋ͦ͡Έ΄͔ ͙͔ͫͫͭͣΣ ͋·͔͔ͫͭͪ ͙ ͨͪͦ΅͔Σ ;͔ͣ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ 

͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ.  

2.4  ˑ ̜́̓́̒̓̏̑ VMFS  
VMware Virtual Machine File System (VMFS) Ήͭͦ ͍·͙͍͙͔ͫͦͦͨͪͦͦ͒ͭ͘͟͡Έͤ͊Ύ ͔͊ͫͭͪͤ͊͟͡Ύ ͺ͚͍͊ͦ͊͡Ύ 

͙͔ͫͫͭͣ͊, ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͊Ύ ͒͡Ύ ͍͒͊ͭ͊ͫͭͦͪͦ ͙͔ͫͦ͒͊ͤ͘ ͍͔ͫͦͣͫͭͤͦ ͙ͫͨͦ͡Έ͔͎ͯͣͦͦ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ 

ͻ͔͙ͪ͊ͤͤΎ. ˨͊ͭ͊ͫͭͦͪ· VMFS ͎ͣͦͯͭ ͋·ͭΈ ͫͦ͒͊ͤ͘· ͍͔ͨͦͪͻ LUN-͍ͦΣ ͨͦ͒͟͡Ό;͔ͤͤ·ͻ ͨͦ Fibre Channel, 

iSCSI, ͙͙͡ Fibre Channel over Ethernet (FCoE). VMFS ͍ͨͦͦ͘͡Ύ͔ͭ ͙ͭͪ͊͒ͼ͙ͦͤͤͦͣͯ LUN-  ͯ ͋·ͭΈ 

͍ͦ͒ͤͦ ͔͔ͪͣͤͤͦ ͒ͦͫͭͯͨͤ·ͣ ͟ ͊͗͒ͦͣͯ ͫ ͔͍͔ͪͪͯ ESX ͍  ͔͔͊ͫͭͪ͟͡. 

 

˾͙ͫͯͤͦ͟ 1) ˴ ͔͊ͫͭͪ͡ ESX ͨ ͦ͒͟͡Ό;͔ͤͤ·͚ ͟  ͒͊ͭ͊ͫͭͦͪͯ VMFS ͫ  ͨͦͣͦ΅ΈΌ FC, FCoE, ͙ ͙͡ iSCSI.  

VMFS ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͙͙͊͒ͣͤͫͭͪ͊ͭͦͪͯ VMware ͒ͦͫͭ͊ͭͦ;ͤͯΌ ͔͍͙͙ͤ͊ͫͣͦͫͭ͘Έ ͦ ͭ ͙͙͊͒ͣͤͫͭͪ͊ͭͦͪ͊ 

͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ. ˽͙ͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͍͔ͫͦͣͫͭͤͦ ͙ͫͨͦ͡Έ͔ͯͣ͘·ͻ (shared) ͍͒͊ͭ͊ͫͭͦͪͦ, 

͙͙͊͒ͣͤͫͭͪ͊ͭͦͪ VMware ͔ͣͦ͗ͭ ͔͔ͪ͊ͫͨͪ͒͡ΎͭΈ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͻ͔͙ͪ͊ͤͤΎ ͍͙ͪͭͯ͊͡Έͤ·ͣ ͣ͊΄͙ͤ͊ͣΣ ͨͦ 

͔͔ͣͪ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͍ ͔ͤͣ ͔͙ͨͦͭͪ͋ͤͦͫͭ. ˽͙ͪ ͚ͭ͊ͦ͟ ͫͻ͔͔ͣ ͋ͦ͡Έ΄͙͍ͤͫͭͦ ͊͒͊͘; ͍͔͙ͯͨͪ͊ͤ͡Ύ 

͒͊ͤͤ·͙ͣ ͦ ͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ;͔͔ͪ͘ VMware vCenter Server.  
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˽͙͔͙ͪͦ͗ͤ͡ΎΣ ͦͭͦͪ͟·͔ ͙ͭͪ͊͒ͼ͙ͦͤͤͦ ͔ͭͪ͋ͯΌͭ ͤ͊͘;͙͔ͭ͡Έ͎ͤͦͦ ͦ͋Ά͔ͣ͊ ͔͍ͪͫͯͪͫͦ ͻ͔͙ͪ͊ͤͤΎΣ ͙ 

͔ͨͪ͒ΆΎ͍͡ΎΌͭ ͍ͨͦ·΄͔ͤͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͟ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭΣ ͎ͣͦͯͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ VMFS. ˽͙ͪ 

ͭ͊ͦͣ͟ ͍͙͔͊ͪ͊ͤͭ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ NetApp ͪ ͔͔͔ͦͣͤ͒ͯͭ͟ ͍͔ͪ͊ͪͤͯͭ͘Έ ͍͙ͪͭͯ͊͡Έͤ·͚ ͙͒ͫ͟ ͤ ͔͊͒͊ͭ͊ͫͭͦͪ, 

ͦͭͦͪ͟·͚ ͔͙͔ͫͦ͒ͤͤ ͫ ͍͔͙ͦͫͣ ͙ͯ͊ͣ͘͡ ͔͊ͫͭͪ͊͟͡, ͤ ͦ͒ͦͫͭͯͨ  ͦͭͦͪͦͣͯ͟͟ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͭͦ͡Έͦ͟ ͙ ͘

͚ͦ͒ͤͦ VM.  

̏ͭ͊ ͫͻ͔ͣ͊ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͔ͣͦ͗ͭ ͫͦ͒͊ͭ͘Έ ͙ͭͪͯ͒ͤͦͫͭ ͙ͨͪ ͙͙͎͔ͣͦͤͭͦͪͤ  ͙͙͔͊ͤ͊͘͡ 

͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭΣ ͊ ͔ͭ͊͗͟ ͣ͊ͫ΄͙͍͙͙ͭ͊͋ͪͦ͊ͤ. ́͊͟ ͊͟͟ ͦ͋΅͙͚, ͍͔ͫͦͣͫͭͤͦ ͙ͫͨͦ͡Έ͔ͯͣ͘·͚ ͙͍ͣ͊ͫͫ 

ͻ͔͙ͪ͊ͤͤΎ, ͙͍͔ͦ͋ͫͯ͗͊ͭ͡ ͍͔ͫΈ ͎͔͎͙͍͊ͪͪͦ͊ͤͤ·͚ ͨͦͭͦ͟ ͍͍ͦ͒͊-͍·͍ͦ͒͊ ͒͡Ύ ͍͔ͫͻ ͻͪ͊ͤΎ΅͙ͻͫΎ ͤ͊ ͔ͤͣ 

͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤΣ ͭ͊͊͟Ύ ͊ͪͻ͙͔ͭͭͯͪ͊͟ ͔ͤ ͍ͨͦͦ͘͡Ύ͔ͭ ͨͪͦͫͭ·ͣ ͫͨͦͫͦ͋ͦͣ ͙͔͒ͤ ͙ͭͺ͙ͼ͙͍ͪͦ͊ͭΈ ͙ 

͙͙͍ͨͪͦ͊ͤ͊ͪͦ͊ͭ͘͡Έ ͙͙͍͙ͤ͒͒ͯ͊͡ΈͤͯΌ ͎͊ͪͯͯ͘͘͟ ͍͍ͦ͒͊-͍·͍ͦ͒͊ ͔ͦͭ͒͡Έ͚ͤͦ ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͣ͊΄͙ͤ·.  

ˑ́̓́̒̓̏̑ ̓̉̐́ Spanned VMFS  

VMware ͍ͨͦͦ͘͡Ύ͔ͭ ͍ͫͦ͒͊͊ͭ͘Έ ͭͦͣ VMFS, ͫͦͫͭͦΎ΅͙͚ ͙ ͔ͦͤ͊ͭͤ͊͘͟͟ͼ͙͙ ͔ͤͫͦ͟͡Έ͙͟ͻ LUN-ͦ ͍  ͍͙ͦ͒ͤ 

͎͙ͦ͡;͔͙͚ͫ͟ ͒͊ͭ͊ͫͭͦͪ, ͦͭͦͪ͟·͚ ͤ͊͘·͍͔͊ͭͫΎ spanned datastore. ́͊͟ ͊͟͟ spanned datastore ͔ͤ 

͎͙ͦͪ͊ͤ;͔ͤ ͍͔͙͡;͙͚ͤͦ 2TB ͒͡Ύ ͔ͪ͊ͣͪ͊͘ LUN, ͦ ͙͎ͤͤͦ͒͊ ͣͦ͗ ͔ͭ ͋·ͭΈ ͙ͫͨͦ͡Έ͍ͦ͊͘ ͤ͒͡Ύ ͔͔͙ͨͪͦ͒ͦͤ͡Ύ 

͎͙ͦͪ͊ͤ;͔͙͚ͤ ͨͦ ͣ͊ͫ΄͙͍͙ͭ͊͋ͪͦ͊ͤΌ ͙ ͎͙ͦͪ͊ͤ;͔͙͚ͤ ͦ;͔͔͙ͪ͒ ͍͍ͦ͒͊-͍·͍ͦ͒͊ όI/O queuesύ ͤ͊ ͙ͦ͒ͤ 

LUN. ͙́ͪ͊͒ͼ͙ͦͤͤ·͔ ͊ͪͻ͙͔ͭͭͯͪ͟· ͙͔ͣΌͭ ͎͙ͦͪ͊ͤ;͔͙͔ͤ ͨ ͦ ͙ͦ͟͡;͔͍ͫͭͯ ͦͣ͊ͤ͒͟Σ ͍͔͔ͦ͒ͤͦͪͣͤͤͦ 

ͨͦͫ͊ͤͤ͡·ͻ  ͍͒͊ͤͤ·͚ ͔ͣͦͣͤͭ ͍͔͔͙ͪͣͤ ͤ ͊LUN (͎͙ͦͪ͊ͤ;͔ͤͤ·ͻ ͭ͊͟ ͤ͊͘·͍͔͚͊ͣͦ ζͦ ;͔͔ͪ͒ΈΌ ͍͍ͦ͒͊-

͍·͍ͦ͒͊ηύΣ ;ͭͦ ͔ͣͦ͗ͭ ͍͙͡ΎͭΈ ͤ͊ ͦ͋΅ͯΌ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ͍͍ͦ͒͊-͍·͍ͦ͒͊ ͒͊ͭ͊ͫͭͦͪ͊.  

˿͙͔ͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ NetApp, ͪ͊͋ͦͭ͊Ό΅͙͔ ͨͦ͒ ͍͔͙͔ͯͨͪ͊ͤͣ͡ OS Data ONTAP ͍ͫͦ͋ͦ͒ͤ· ͦ ͙ͭͭ͊͟ͻ 

͎͙ͦͪ͊ͤ;͔͙͚ͤ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͊ͪͻ͙͔ͭͭͯͪ͟, ͨͦ Ή͚ͭͦ ͙ͨͪ;͙͔ͤ NetApp ͔ͤ ͔͔͔ͪͦͣͤ͒ͯͭ͟ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ 

spanned VMFS datastores. 

 

˾͙ͫͯͤͦ͟ 2) ˴ ͔͊ͫͭͪ͡ ESX, ͨ ͦ͒͟͡Ό;͔ͤͤ·͚ ͟  ͒ ͊ͭ͊ͫͭͦͪͯ ͭ ͙ͨ͊ spanned VMFS.  

ˑ̜́̓́̒̓̏̑ VMFS ̎  ́LUN NetApp  

NetApp ͪ͊ͫ΄͙ͪΎ͔ͭ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍͒͊ͭ͊ͫͭͦͪͦ VMFS  ͫ ͨͦͣͦ΅ΈΌ ͪΎ͒͊ ͍͙ͫͦͻ 

͔ͭͻ͎͙͚ͤͦͦ͡, ͯ͒͊͟ ͍ͻͦ͒Ύͭ ͔͍ͫͪ͒ͫͭ͊ thin provisioning ͔͍͙ͫͪ͒ͫͭ͊ͣ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ; ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ 

͔͙͒͒ͯͨ͊͟͡ͼ͙͙ ͒͊ͤͤ·ͻ; ͎͍͔͔ͣͤͦͤͤͦ, ͤ ͔͙͊ͤͣ͊͘Ό΅͔͔ ͔ͣͫͭ͊ ͤ ͙͊͒ͫ͊͟ͻ ͙͔ͫͦ͒͊ͤ͘ ͍ͦͤͦ͟͡ ͒͊ͤͤ·ͻ;  ͙
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͔ͤͫͦ͟͡Έͦ͟ ͙͔͍ͤͫͭͪͯͣͤͭͦ ͙͔͎ͤͭͪ͊ͼ͙͙, ͙ͭ͊͟ͻ ͊͟͟ Site Recovery Manager (SRM), SnapManagerϯ for 

Virtual Infrastructure, ͙͔ͤͫͭͪͯͣͤͭ Rapid Cloning Utility (RCU), Virtual Storage Console (VSC),  ͙

SANscreenϯ VM Insight. ˹͊΄͊ ͊ͪͻ͙͔ͭͭͯͪ͊͟ LUN, ͍ͫͦ͋ͦ͒ͤ͊Ύ ͦ ͎͙ͭͦͪ͊ͤ;͔͙͚ͤ ζ͎ ͙ͯ͋ͤ͡· ͦ;͔͔͙ͪ͒η, 

͍ͨͦͦ͘͡Ύ͔ͭ ͒͊ͭ͊ͫͭͦͪ͊ͣ VMFS ͣ͊ͫ΄͙͍ͭ͊͋ͪͦ͊ͭΈͫΎ ͤ͊͘;͙͔ͭ͡Έͤͦ ͔͔͋ͦ͡ ΄͙ͪͦͦ͟, ;͔ͣ Ήͭͦ ͒ͦͫͭͯͨͤͦ ͒͡Ύ 

͊ͪͻ͙͔ͭͭͯͪ͟ ͭ ͙ͪ͊͒ͼ͙ͦͤͤ·ͻ ͫ ͙͔ͫͭͣ ͻ͔͙ͪ͊ͤͤΎ. 

2.5  ˑ ̜́̓́̒̓̏̑ NFS  
vSphere ͍ͨͦͦ͘͡Ύ͔ͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έͤ·͔ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ NFS ͒͡Ύ ͙ͫͦ͒͊ͤ͘Ύ 

͍͒͊ͭ͊ͫͭͦͪͦ ͫ  ͨ ͔͊ͪ͊͡͡͡Έͤ·ͣ ͒ ͦͫͭͯͨͦͣ ͟  ͤ ͔ͣͯ ͫ  ͍ͦ ͔ͫͻ ͯ ͍ͦ͘͡ ͟ ͔͊ͫͭͪ͊͡ ESX. ̏ ͭͦͭ ͣ ͔ͭͦ͒ ͒ ͦͫͭͯͨ͊ ͦ ;͔ͤΈ 

ͨͦͻͦ͗ ͤ ͊͒ͦͫͭͯͨ  ͒͊ͭ͊ͫͭͦͪͯ͟ VMFS. ˾ ͔͙͊͊͘͡ͼ͙Ύ NFS, ͔͎͔ͨͪ͒͊͊ͣ͊͡Ύ NetApp, ͦ ͔͔͋ͫͨ;͙͍͔͊ͭ ͍·ͫͦͯ͟Ό 

͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ, ͣ͊͡·͔ ͊ͭͪ͊ͭ͘· ζͤ͊ ͨͦͪͭη ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ, ͙ ͪΎ͒ ͯͯ͡;΄͔ͤͤ·ͻ 

͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͒͊ͤͤ·͙ͣ.  

˾͙ͫͯͤͦ͟ 3 ͨͦ͊͘͟·͍͔͊ͭ ͙͔ͨͪͣͪ ͚ͭ͊ͦ͟ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͙. ˻͔ͭͣͭΈ͔ͭ, ;ͭͦ, ͻͦͭΎ ͫͭͪͯͭͯͪ͊͟ ͻ͙͙ͪ͊ͤ͡΅͊  ͙

͍·͎͡Ύ͙͒ͭ ͨͦͻ͔͚ͦ͗ ͤ͊ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͒͊ͭ͊ͫͭͦͪ͊ VMFS, ͊͗͒͟·͚ ͍͙ͪͭͯ͊͡Έͤ·͚ ͙͒ͫ͟ ͙͔͔ͣͭ ͍ͫͦΌ 

͍͔ͫͦ͋ͫͭͤͤͯΌ ͦ;͔͔ͪ͒Έ ͍͍ͦ͒͊-͍·͍ͦ͒͊ όI/O queueύΣ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͍ͯͨͪ͊͡Ύ͔ͣͯΌ NetApp FAS.   

  

˾͙ͫͯͤͦ͟ 3) ˴ ͔͊ͫͭͪ͡ ESX, ͨ ͦ͒͟͡Ό;͔ͤͤ·͚ ͟  ͒ ͊ͭ͊ͫͭͦͪͯ NFS.  

ˑ̜́̓́̒̓̏̑ NFS ̎  ́NetApp   

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͒͡Ύ ͔ͪ͊ͣ͘΅͔͙ͤΎ ͍͒͊ͭ͊ͫͭͦͪͦ VMware ͨͪͦͭͦͦ͊͟͡ NFS ͤ͊ ͙͔ͫͫͭͣ͊ͻ ͻ͔͙ͪ͊ͤͤΎ NetApp 

͍ͨͦͦ͘͡Ύ͔ͭ ͫ ͦ͒͊ͭ͘Έ ͍ ·͙͍͙͔ͫͦͦͨͪͦͦ͒ͭ͘͟͡Έ͔ͤͦ, ͡ ͔͎ͦ͟ ͊ ͙͙͙͔͔͒ͣͤͫͭͪͪͯͣͦ ͙  ͪ ͊ͫ΄͙ͪΎ͔͔ͣͦ ͪ ͔΄͔͙͔ͤ, ͫ  

͍·͚ͫͦͦ͟ ͔͔ͫͭͨͤΈΌ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͻ͔͙ͪ͊ͤͤΎ, ͔ͦͭͦͪͦ͟ ͦ͋·;ͤͦ ͔͍ͨͪ·΄͔͊ͭ 

͙͙͔͒ͦͫͭ͗ͣͦ  ͫͨͦͣͦ΅ΈΌ ͎͙͒ͪͯͻ ͍ͨͪͦͭͦͦͦ͟͡ ͻ͔͙ͪ͊ͤͤΎΣ ͙ͭ͊͟ͻ ͊͟͟Σ ͙͔ͤ͊ͨͪͣͪΣ Fibre ChannelΦ ̏ͭ͊ 

͊ͪͻ͙͔ͭͭͯͪ͊͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͍ ͔͒ͫΎͭΈ ͪ͊͘ ͍͔͙ͯ͡;͙ͭΈ ͨͦͭͤͦͫͭ͡Έ ±a ͤ͊ ͒͊ͭ͊ͫͭͦͪ ͫ ͨͪͦͨͦͪͼ͙ͦͤ͊͡Έͤ·ͣ 

͔ͯͣͤΈ΄͔͙͔ͤͣ ͙ͦ͟͡;͔͍ͫͭ͊ ͍͒͊ͭ͊ͫͭͦͪͦ ͍ ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͙ͤͺ͔ͪ͊ͫͭͪͯͭͯͪ͟Φ ˽͙ͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ NFS, 

͍͙ͪͭͯ͊͡Έͤ͊Ύ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͒ͦ͋ͭΈͫΎ ͔ͦͨͪ͊ͼ͙͚ͦͤͤͦ Ή͙͙ͦͤͦͣ͟, ͭ͊͟ ͊͟͟ ͙ͨͪ Ήͭͦͣ 

͍ͦͣͦ͗ͤͦ͘ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͣͤΈ΄͔͎ͦ ͙ͦ͟͡;͔͍ͫͭ͊ ͍ͨͯͦ͡ ͻ͔͙ͪ͊ͤͤΎ ͒͡Ύ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ, ͍͔͙ͯͨͪ͊ͤ͡Ύ, 

͔͔͍͎ͪͪͤͦͦ͘ ͙͍͙ͦͨͪͦ͊ͤ͟Ύ, ͔͙ͪͨ͊͟͡ͼ͙͙  ͙ ͭ͊͟ ͔͔͒͊͡. ˮͫͨͦ͡Έͯ͘Ύ NFS, ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡ ͨͦͯ͡;͊Όͭ 

͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͙͔͎ͤͭͪ͊ͼ͙͙ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍͙͙ͪͭͯ͊͊͘͡ͼ͙͙ VMware  ͫWAFLϯΣ ͔͍ͫͪ͒ͫͭͦͣ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ 

͍͙ͪͭͯ ͙͊͊͘͡ͼ͙͙ ͻ͔͙ͪ͊ͤͤΎ ͦͭ NetApp. ́͊͊͟Ύ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͨͪͦͪ͊͘;ͤ·͚ ͒ͦͫͭͯͨ  ͙ͭ͊ͣ͟͟ 
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͍ͦͣͦ͗ͤͦͫͭ͘Ύͣ ͤ ͍͔͊ͯͪͦͤ VM, ͟ ͊͟ ͔͙͒͒ͯͨ͊͟͡ͼ͙Ύ, ͣ ͎͍͔͔ͤͦͤͤͦ ͙͔ͫͦ͒͊ͤ͘ ͍ͦͤͦ͟͡ ͔ͦͭ͒͡Έͤ·ͻ VM ͙͙͡ 

͍͒͊ͭ͊ͫͭͦͪͦ ͼ͔͙ͦͣ͟͡, thin provisioning ͔͍͙ͫͪ͒ͫͭ͊ͣ ͚ͫ͊ͣͦ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ, ͍͙͙͍͔͊ͭͦͣ͊ͭͪͦ͊ͤͤͦ͘ 

͙͔͔͙͔ͣͤͤ͘ ͔͍ͪ͊ͣͪͦ͘ ͍͒͊ͭ͊ͫͭͦͪͦ ͫ ͨͦͣͦ΅ΈΌ ͙͙ͨͦͭ͟͡, ͙  ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤ·͚ ͒ͦͫͭͯͨ ͟ ͔͙ͫͦ͒ͪ͗ͣͦͣͯ 

ͫͤΉͨ΄͍ͦͭͦΣ ͫͦ͒͊ͤͤ͘·ͻ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͚ͫ͊ͣͦ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ.  

NetApp ͨ ͔͎͔ͪ͒͊͊ͭ͡ ͪΎ͒ ͙͔͎ͤͭͪ͊ͼ͙ͦͤͤ·ͻ ͙͔͍ͤͫͭͪͯͣͤͭͦ, ͙ͭ͊͟ͻ ͊͟͟ Site Recovery Manager (SRM), 

SnapManager for Virtual Infrastructure (SMVI), Rapid Cloning Utility (RCU),  ͙Virtual Storage Console 

(VSC).  

2.6  Raw Device Mapping   
ESX ͍ͨͦͦ͘͡Ύ͔ͭ ͍͙ͪͭͯ͊͡Έͤ·ͣ ͣ͊΄͙ͤ͊ͣ ͙͔ͣͭΈ ͨͪΎ͚ͣͦ ͒ͦͫͭͯͨ  ͟LUN-͊  ͣ͒͡Ύ ͔͔͔ͦͨͪ͒ͤͤ͡·ͻ ͫͯ͡;͔͍͊ 

͙ͻ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ, ͙ͭ͊ͣ͟, ͊͟͟, ͙͔ͤ͊ͨͪͣͪ P2V clustering ͙͙͡ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͍ͫͪ͒ͫͭ ͍͔͙ͯͨͪ͊ͤ͡Ύ 

ͻ͙͙ͪ͊ͤ͡΅͔ͣ ͦͭ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Ύ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ. ͚́͊ͦ͟ ͙ͭͨ ͒ͦͫͭͯͨ͊ ͤ͊͘·͍͔͊ͭͫΎ raw device 

mapping (RDM) ͙͙͡ ζͤ ͔͔͍͔ͨͦͫͪ͒ͫͭͤͤ·͚ ͒ͦͫͭͯͨη ͙ Ήͭͦͭ ͔͙ͪ͗ͣ ͔ͣͦ͗ͭ ͋·ͭΈ ͫͦͤ͟ͺ͙͎͙͍ͯͪͪͦ͊ͤ ͒͡Ύ 

Fibre Channel, iSCSI,  ͙ Fibre Channel over Ethernet (FCoE).  ʕͭ͊ͦͣ͟ ͍͙͔͊ͪ͊ͤͭ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ, ESX 

͔͚͍͔͒ͫͭͯͭ ͊͟͟ ͙ͨͪͦͫ͟ ͔ͣ͗͒ͯ VM ͙ ͙͔͚ͫͫͭͣͦ ͻ͔͙ͪ͊ͤͤΎ.  ʕ͙ͦͭ͡;͙͔ ͦ ͭVMFS  ͙NFS, ͔ͪ͊͒͘͡· ͙ͭͨ͊ 

RDM ͤ ͔͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͍͔ͫͦͣͫͭͤͦ ͔͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͒͊ͭ͊ͫͭͦͪͦ ͔ͤͫͦ͟͡Έ͙͙ͣ͟ ±a. ˾͙ͫ.4 ͨͦ͊͘͟·͍͔͊ͭ 

͙͔ͨͪͣͪ ͭ ͚͊ͦ͟ ͟ ͦͤͺ͙͎ͯͪ͊ͼ͙͙.  

RDM Ήͭͦ ͔ͭͻ͎͙ͤͦͦ͡Ύ, ͍ͨͦͦ͘͡ΎΌ΅͊Ύ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͔͙͊ͫͭͪ͊͘͟͡ͼ͙Ό ͤ ͍͔͊ͯͪͦͤ ͻ͍ͦͫͭͦ physical-to-

virtual, ͭ͊ͯ͟Ό ͊͟͟, ͙͔ͤ͊ͨͪͣͪs, Microsoftϯ Cluster Server (MSCS). RDM ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͙ͭͪ͊͒ͼ͙ͦͤͤ·͚ 

͒ͦͫͭͯͨ  ͟ LUN ͒͡Ύ ͻͦͫͭ͊, ͨ ͦ Ή͚ͭͦ ͙ͨͪ;͙͔ͤ ͦ ͤ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͍ͦͣͦ͗ͤͯ͘Ό 

͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ͙͍͎͒ͫͦͦͦ͟ ͍͍ͦ͒͊-͍·͍ͦ͒͊, ͙ ͔͔ ͔͎ͦ͟͡ ͙͙ͣͦͤͭͦͪͭΈ ͦ͋·;ͤ·͙ͣ ͔͍͙ͫͪ͒ͫͭ͊ͣ 

ͦͤͭͪͦ͟͡Ύ ͙ ͙͊ͤ͊͊͘͡ ͙͍͚͒ͫͦͦ͟ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ͤ͊ ͙͔͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ.  

  

˾͙ͫͯͤͦ͟ 4) ˴ ͔͊ͫͭͪ͡ ESX, ͍  ͟ ͦͭͦͪͦͣ VM ͨ ͦ͒͟͡Ό;͔ͤ· ͟  RDM LUN ͨ ͙ͪ ͨ ͦͣͦ΅͙ FC ͙ ͙͡ iSCSI.  

RDM LUN ̎  ́NetApp   

˾͔͊͒͘͡· ͺͦͪͣ͊ͭ͊ RDM ͒ͦͫͭͯͨͤ·  ͍ ͍͒ͯͻ ͔͙ͪ͗ͣ͊ͻ: ζͺ͙͙͘;͔ͫͦͣ͟η όphysicalύ ͙ ζ͍͙ͪͭͯ͊͡Έͤͦͣη 

(virtual). ˻͋͊ ͔͙ͪ͗ͣ͊ ͔͙͍ͨͦ͒͒ͪ͗͊Όͭ ͍ͦͫͤͦͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ VMware, ͙͔ͭ͊͟ ͊͟͟ VMotion ͙ ͎ͣͦͯͭ 

͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͍ ͔͊ͫͭͪ͊͟͡ͻ HA  ͙ DRS. ˻͍͔ͫͤͦͤͦ ͙ͦͭ͡;͙͔ ͔ͣ͗͒ͯ Ή͙͙ͭͣ ͍͒ͯͣΎ ͺ͙ͦͪͣ͊ͣ 
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͊͘͟͡Ό;͔͊ͭͫΎ  ͍ͦ͋Ά͔͔ͣ ͍͙͙ͪͭͯ͊͊͘͡ͼ͙͙ SCSIΣ ͙ͨͪͦͫͻͦ͒Ύ΅͔ͣ ͤ͊ ͍͔ͯͪͦͤ VM. ̏ͭ͊ ͙ͪ͊ͤ͘ͼ͊ ͍·͘·͍͔͊ͭ 

ͪΎ͒ ͦ ͎͙ͪ͊ͤ;͔͙͚ͤ ͨ ͙ͪ ͙ ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ MSCS ͙  ͫͤΉͨ΄͍ͦͭͦ VMware.  

NetApp ͯͯ͡;΄͔͊ͭ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ RDM ͔ͨͯͭͣ ͔͔ͦ͋ͫͨ;͔͙ͤΎ thin provisioning ͤ ͊

͔ͫͭͦͪͦͤ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ, ͔͙͒͒ͯͨ͊͟͡ͼ͙͙ ͒͊ͤͤ·ͻ, ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙͔͎ͤͭͪ͊ͼ͙ͦͤͤ·ͻ ͔͍ͦͣͨͦͤͤͭͦ͟, 

͙ͭ͊͟ ͊͟͟ SnapDriveϯΣ ͔ͪ ͔͍͎ͪͤͦͦ͘ ͙͍͙ͦͨͪͦ͊ͤ͟Ύ ͒͊ͤͤ·ͻ ͙͔͙͚ͨͪͦ͗ͤ͡  ͫ ͨͦͣͦ΅ΈΌ ͫͤΉͨ΄͍ͦͭͦ  ͙ 

SnapManager, ͊  ͔ͭ͊͗͟ ͙ͫͦ͒͊ͤ͘Ύ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͍ͦͤͦ͟͡ RDM LUN ͫ  ͨͦͣͦ΅ΈΌ ͔ͭͻ͎͙͙ͤͦͦ͡ FlexCloneϯΦ  

ˤ͙͙͔ͤͣ͊ͤ:     ʕ ͙ͪͭͯ͊͡Έͤ·͔ ͣ ͊΄͙ͤ·, ͤ  ͊͟ ͦͭͦͪ·ͻ ͪ ͔͊͋ͦͭ͊ͭ MSCS, ͒ ͦ͗ͤ͡· ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙͙ͨͦͭͯ͟͡ 

͍·͋ͦͪ͊ ͙ͨͯͭ ς Most Recently Used (MRU). ˽ ͙͙ͦͭ͊͟͡ wƻǳƴŘ wƻōƛƴ όwwύ 

͔͙͍͒ͦͯͣͤͭͪͦ͊ͤ͊͟ ±aǿŀǊŜ ͊͟͟ ͔͔͙͍͔ͤͨͦ͒͒ͪ͗͊ͣ͊Ύ ͒͡Ύ w5a [¦b ͍ MSCS. 

2.7  ˟ ̗́̂̌̉ ̜̒ ̠̑́̃̎̆̎̉ ̑ ̘̜̖́̈̌̉̎ ̓ ̉̐̏̃ ̅ ́̓́̒̓̏̑̏̃  
ˤ·͋ͦͪ ͔ͣ͗͒ͯ ͔ͭͣ ͙͙͡ ͙ͤ·ͣ ͨͪͦͭͦͦͦͣ͟͡ ͻ͔͙ͪ͊ͤͤΎ ͔͔ͭͪ͋ͯͭ ͦͼ͔͙ͤ͟ ͔͍ͣͤͦ͗ͫͭ͊ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ 

͔͍ͨ͊ͪ͊ͣͭͪͦ ͙ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘. ˽͙͍͔͔ͪ͒ͤͤ·͔ ͙͔ͤ͗ ͙ͭ͊͋͡ͼ· ͍͙͍ͫͪ͊ͤ͊Όͭ ͙ͪ͊͘͡;ͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ 

͒͡Ύ ͎͊͗͒ͦͦ͟ ͨͪͦͭͦͦ͊͟͡ ͻ͔͙ͪ͊ͤͤΎ. ˿ͻͦ͒ͤ͊Ύ ͙ͭ͊͋͡ͼ͊ ͨ ͦͺͯͤ͟ͼ͙ͦͤ͊͡Έ͙ͤͦͫͭ VMware ͤ͊ͻ͙ͦ͒ͭͫΎ  ͍

VMware ESX and ESXi Server Configuration Guide. 

͙́͊͋͡ͼ͊ 1) ˻ ͋΅͙͔ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͣ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘. 

ˤ͙ͦͣͦ͗ͤͦͫͭ͘ FC/FCoE iSCSI NFS 

̅ͦͪͣ͊ͭ VMFS ͙ ͙͡ RDM VMFS ͙ ͙͡ RDM NetApp WAFL 

˸͙͊ͫͣ͊͟͡Έ͔ͤͦ ͙ͦ͟͡;͔͍ͫͭͦ 
͍͒͊ͭ͊ͫͭͦͪͦ ͙͙͡ LUN-ͦ ͍

256 256 64 

˸͙͊ͫͣ͊͟͡Έͤ·͚ ͔ͪ͊ͣͪ͘ 
͒͊ͭ͊ͫͭͦͪ͊ 

64TB 64TB мс¢. ͙͙͡ млл¢.ϝ 

˸͙͊ͫͣ͊͟͡Έͤ·͚ ͔ͪ͊ͣͪ͘ 
LUNκͺ͚͍͚͊ͦͦ͡ ͙͔ͫͫͭͣ· NAS 

н¢. ͙ͣͤͯͫ рмнō н¢. ͙ͣͤͯͫ рмнō мс¢. ͙͙͡ млл¢.ϝ 

˻͙ͨͭͣ͊͡Έͤ͊Ύ ͍͔͙͡;͙ͤ͊ ǉǳŜǳŜ 
depth ͤ ͊ LUN 

64 64 N/A 

˨ͦͫͭͯͨͤ·͔ ͙ͫͦͪͦͫͭ͟ ͙͔ͤͭͪͺ͔͚ͫ͊ 4 ͙  уGb C/ ͙ млDō 
Ethernet 

м ͙ млDō 9ǘƘŜǊƴŜǘ м ͙ млDō 9ǘƘŜǊƴŜǘ 

*͒͡Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ 100TB ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ 64-bit aggregates ͙ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͔ ͚

͔͙ͣͦ͒͡ ͟ ͔ͦͤͭͪͦͪ͊͡͡ bŜǘ!ǇǇ.  

͙́͊͋͡ͼ͊ 2) ˽ ͔͙͍͔ͦ͒͒ͪ͗͊ͣ· ͔ͅ ͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ VMware. 

ˤ͙ͦͣͦ͗ͤͦͫͭ͘ FC/ FCoE iSCSI NFS 

VMotion ˨ ͊ ˨ ͊ ˨ ͊

Storage VMotion ˨ ͊ ˨ ͊ ˨ ͊

VMware HA ˨ ͊ ˨ ͊ ˨ ͊

DRS ˨ ͊ ˨ ͊ ˨ ͊

VCB ˨ ͊ ˨ ͊ ˨ ͊

a{/{ ͍͙ͤͯͭͪ ±a ˨͊Σ ͫ ͨͦͣͦ΅ΈΌ w5a 
͒͡Ύ {ƘŀǊŜŘ [¦b 

ˮ͙ͤͼ͙͊ͭͦͪ ͍ Dh{ 
͔͙͍͔ͨͦ͒͒ͪ͗͊ͭͫΎ 

˹͔ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭͫΎ 

Fault Tolerance ˨,͊ ͫ  eager-zeroed 
thick VMDK ͙ ͙͡ 
Virtual Mode RDM**  

˨,͊ ͫ  eager-zeroed 
thick VMDK ͙ ͙͡ 
Virtual Mode RDM**  

˨ ,͊ ͫ  eager-zeroed 
thick VMDK 

Site Recovery Manager ˨ ͊ ˨ ͊ ˨ ͊

Thin Provisioned VM ˨ ͊ ˨ ͊ ˨*͊  

VMware Native Multipathing ˨ ͊ ˨ ͊ N/A 
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Boot from SAN ˨ ͊ ˨͊ ͫ I.! ˹͔ͭ 

* ̏ͭͦ ͤ͊͘;͔͙ͤΎ ͨͦ ͯͣͦ͡;͙͊ͤΌ ͒͡Ύ ͍͔ͫͻ VM ͤ  ͊NetApp NFS  
ϝϝ bŜǘ!ǇǇ {ƴŀǇ5ǊƛǾŜ ŦƻǊ ²ƛƴŘƻǿǎϯ ͤ ͔ͨ ͔͙͍͔ͦ͒͒ͪ͗͊ͭ virtual-mode RDM devices 

͙́͊͋͡ͼ͊ 3) ˽ ͔͙͍͔ͦ͒͒ͪ͗͊ͣ· ͍ ͙ͦͣͦ͗ͤͦͫͭ͘ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͻ͙͙ͪ͊ͤ͡΅͔ͣ NetApp. 

ˤ͙ͦͣͦ͗ͤͦͫͭ͘ FC/FCoE iSCSI NFS 

˨͔͙͒ͯͨ͊͟͡ͼ͙Ύ ͙̏ͦͤͦͣ͟Ύ ͤ͊ 
͍͔ͯͪͦͤ ͙͔ͫͫͭͣ· 
ͻ͔͙ͪ͊ͤͤΎ 

͙̏ͦͤͦͣ͟Ύ ͤ͊ 
͍͔ͯͪͦͤ ͙͔ͫͫͭͣ· 
ͻ͔͙ͪ͊ͤͤΎ 

͙̏ͦͤͦͣ͟Ύ ͤ͊ 
͍͔ͯͪͦͤ ͒͊ͭ͊ͫͭͦͪ͊ 

Thin Provisioning ˨͊ͭ͊ͫͭͦͪ ͙͡ ͙RDM ˨͊ͭ͊ͫͭͦͪ ͙͡ ͙RDM ˨͊ͭ͊ͫͭͦͪ 

ˮ͔͔͙͔ͣͤͤ͘ ͔ͪ͊ͣͪ͊͘ ͒͊ͭ͊ͫͭͦͪ͊ ́ͦ͡Έͦ͟ ͍͔͙ͯ͡;͔͙͔ͤ ́ͦ͡Έͦ͟ ͍͔͙ͯ͡;͔͙͔ͤ ͍͔͙̂͡;͔͙͔ͤ ͙ 
͙͔ͫ͗͊ͭ 

SANscreen VM Insight ˨ ͊ ˨ ͊ ˨ ͊

{ƴŀǇ5ǊƛǾŜ ͍ ͎͔͍͚ͦͫͭͦ h{ ˨ ͊ ˨ ͊ ˹͔ͭϝ 

ESX Host Utilities/VSC 2.0 ˨ ͊ ˨ ͊ ˨ ͊

Backup ͙  Recovery ;͔͔ͪ͘ VSC 2.0 ˨ ͊ ˨ ͊ ˨ ͊

tǊƻǾƛǎƛƻƴƛƴƎ ͙ /ƭƻƴƛƴƎ ͍ ±{/ нΦл ˨ ͊ ˨ ͊ ˨ ͊

* ˽͔ͦ͒͒ͪ͗͊͟ ͍ͯͨͪ͊͡Ύ͔ͣ·ͻ ͨ ͦNFS-͙͍͒ͫͦ͟ VMDK  ͍SnapDrive ͙͍͊ͨ͊ͤͪͦ͊ͤͦ͘͡  ͍͋ͯ͒ͯ΅͔͚ ͍͔͙͙ͪͫ 

SnapDrive.  

͙́͊͋͡ͼ͊ 4) ˽ ͔͙͍͔ͦ͒͒ͪ͗͊ͣ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͔͔͍͎ͪͪͤͦͦ͘ ͙͍͙ͦͨͪͦ͊ͤ͟Ύ. 

ˤ͙ͦͣͦ͗ͤͦͫͭ͘ FC/FCoE iSCSI NFS 

˿ͤΉͨ΄ͦͭ· ˨ ͊ ˨ ͊ ˨ ͊

wŜǇƭƛŎŀǘŜŘ ōŀŎƪǳǇ ͍ {wa ˨ ͊ ˨ ͊ ˨ ͊

SnapMirror ˨͊ͭ͊ͫͭͦͪ ͙͙͡ w5a ˨͊ͭ͊ͫͭͦͪ ͙͙͡ w5a ˨͊ͭ͊ͫͭͦͪ ͙͙͡ VM 

SnapVault ˨͊ͭ͊ͫͭͦͪ ͙͙͡ w5a ˨͊ͭ͊ͫͭͦͪ ͙͙͡ w5a ˨͊ͭ͊ͫͭͦͪ ͙͙͡ VM 

˨ͦͫͭͯͨ ͟ VMDK ͟ ͊͟ ͟ ͦ͋ͪ͊ͯ͘ 
͙͒ͫ͊͟ 

VCB VCB VCB, VIC File 
Explorer 

˨ͦͫͭͯͨ ͟ ͺ͚͍͊ͦͦͣͯ͡ 
͔͙ͫͦ͒ͪ͗ͣͦͣͯ ±a5Y  

VCBΣ ͭͦ͡Έͦ͟ 
Windows 

VCBΣ ͭͦ͡Έͦ͟ 
Windows 

VCBΣ ͙ ͙͔ͫͭͦͪͦͤͤ 
͙͔͙ͨͪͦ͗ͤ͡Ύ 

˥ͪ͊ͤͯ͡ΎͪͤͦͫͭΈ b5at ˨͊ͭ͊ͫͭͦͪ ˨͊ͭ͊ͫͭͦͪ ˨͊ͭ͊ͫͭͦͪ ͙͙͡ ±a 

 

2.8  l ̜̏̑̍́̓ ̃ ̝̜̖̉̑̓̔́̌̎ ̅ ̉̒̋̏̃ VMware   
˿ͯ΅͔͍ͫͭͯΌͭ ͙ͭͪ ͙ͭͨ͊ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͙͍͒ͫͦ͟Σ ͒ͦͫͭͯͨͤ·ͻ ͒͡Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ͊ͻ ͍ 

vSphere. ʕ ͊ͣ ͔͔ͫ͒ͯͭ͡ ͤ͊ͭ͘Έ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͙ͻ ͪ͊͋ͦͭ·Σ ͫͻ͍ͦ͒ͫͭͦΣ ͙ͪ͊͘͡;͙ΎΣ ͙͍͒ͦͫͭͦͤͫͭ͊ ͙ ͔͙ͤ͒ͦͫͭ͊ͭ͟Σ 

;ͭͦ͋· ͍͙ͨͪ͊͡Έͤͦ ͍·͋ͪ͊ͭΈ ͤͯ͗ͤ·͚ ͭ ͙ͨ ͒ ͡Ύ ͍͙ͫͦͻ ͊͒͊͘;.  

˟̉̐ ̝̃̉̑̓̔́̌̎̏̄̏ ̅̉̒̋́ Thick   

̏ͭͦ ͙ͭͪ͊͒ͼ͙ͦͤͤ·͚ ͺͦͪͣ͊ͭ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͙͒ͫ͊͟, ͦͭͦͪ͟·͚ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ;͊΅͔ ͍͔͎ͫͦ ͒͡Ύ 

͋ͦ͡Έ΄͙͍ͤͫͭ͊ VM. ̏ͭͦͭ ͺͦͪͣ͊ͭ ͔͔͊ͪ͊ͤ͘ ͙͔͊ͤͣ͊ͭ͘ ͔ͣͦͫͭ͟Έ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͙͒ͫ͊͟  ͍ ͔͒͊ͭ͊ͫͭͦͪ,  ͍

͔ͣͦͣͤͭ ͙ͫͦ͒͊ͤ͘Ύ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͙͒ͫ͊͟. ̏ͭͦͭ ͙ͭͨ ͙͒ͫ͊͟ ͤ ͔ ͺ͙͔ͦͪͣ͊ͭͪͯͭ VMDK ͍ ͔ͣͦͣͤͭ ͔͎ͦ 

͙ͫͦ͒͊ͤ͘Ύ. ̏ͭͦ ͦͤ͊͘;͔͊ͭ, ;ͭͦ ͒͊ͤͤ·͔, ͦͭͦͪ͟·͔ ͒ͦ͗ͤ͡· ͋·ͭΈ ͙͊ͨͫ͊ͤ͘·, ͒ͦ͗ͤ͡· ͨͦ͒ͦ͗͒͊ͭΈ, ͨͦ͊͟ 

͋ͦ͟͡Σ ͔͔ͭͪ͋ͯͣ·͚ ͒͡Ύ ͙͙͊ͨͫ͘ ͒͊ͤͤ·ͻΣ ͔͋ͯ͒ͭ ͔͔ͨͪ͒ ͙͊ͨͫ͘ΈΌ ͔ͦ͋ͤͯͤ͡. ̏ͭ͊ ͔ͦͨͪ͊ͼ͙Ύ ͔ͨͪͦ͒͡·͍͔͊ͭͫΎ 

͍ͫΎ͙͚͟ ͪ͊͘ ͤ͊͒ ͔ͭͣ ͍ͨͪͦͫͭͪ͊ͤͫͭͦͣ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͙͒ͫ͊͟,  ͍ ͔ͦͭͦͪͦ͟ ͔ͨͦͫ͡ ͔͎ͦ ͙ͫͦ͒͊ͤ͘Ύ ͤ ͔

͙͍͙ͨͪͦͦ͒͊ͫ͘͡Έ ͘ ͙͊ͨͫΈΣ ͙ ͔ͤͦ͋ͻ͙ͦ͒ͣ͊ ͒͡Ύ ͙͙͊ͨͫ͘ ͒͊ͤͤ·ͻ. 
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˾͙ͫͯͤͦ͟ 5) thick VMDK ͙  ͟ ͊͟ ͦ  ͤͫ ͙ͦͦͭͤͦͫͭͫΎ ͫ  ͋ ͙ͦ͊ͣ͟͡ ͤ  ͊ͫ ͙͔͔ͫͭͣ ͻ͔͙ͪ͊ͤͤΎ.  

˟̉̐ ̝̃̉̑̓̔́̌̎̏̄̏ ̅̉̒̋́ Thin  

̏ͭͦͭ ͙ͭͨ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͙͒ͫ͊͟ ͦ;͔ͤΈ ͨͦͻͦ͗ ͤ ͙͊ͭͨ thick, ͘ ͙͊ͫ͟͡Ό;͔͙͔ͤͣ ͎ͭͦͦ, ;ͭͦ ͤ ͔͙͔͊ͤͣ͊ͭ͘  ͍

͔ͣͦͣͤͭ ͍͔͎ͫͦͦ ͙ͫͦ͒͊ͤ͘Ύ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͤ ͔͊͒͊ͭ͊ͫͭͦͪ. ˴͎ͦ͒͊ ͔͔ͭͪ͋ͯͭͫΎ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͒͡Ύ ͻ͔͙ͪ͊ͤͤΎ, 

VMDK ͔͔ͪ͊ͫͨͪ͒͡Ύ͔ͭ ͔͎ͦ ͼ͔ͨͦ;͙͊ͣ͟ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έͤ·ͻ ͚͋͊ͭ όchunks), ͍ͪ͊ͤ·ͻ ͔ͪ͊ͣͪͯ͘ ͋ͦ͊͟͡ 

ͺ͚͍͚͊ͦͦ͡ ͙͔ͫͫͭͣ·. ˨ ͡Ύ VMFS Ήͭͦ ͪ ͔͊ͣͪ͘ ͣ ͔͗͒ͯ 1MB ͙  8MB (͍͙͙͊ͫͭ͘ ͦ  ͭͦ ͋΅͔͎ͦ ͔ͪ͊ͣͪ͊͘ ͺ͚͍͚͊ͦͦ͡ 

͙͔ͫͫͭͣ·), ͊  ͒͡Ύ NFS ͦ ͍͔͎ͤͫ͒͊ ͍͔ͪ͊ͤ 4KB. ˽ͪͦͼ͔ͫͫ ͍·͔͔͙͒ͤ͡Ύ ͍͋ͦͦ͟͡ ͤ ͍͔͊ͫͦͣͫͭͤͦ ͙ͫͨͦ͡Έ͔ͯͣͦͣ͘ 

͔͒͊ͭ͊ͫͭͦͪ VMFS ͔͚͍͔͊͒ͫͭͯͭ͘ ͔ͦͨͪ͊ͼ͙͙ ͫ ͔ͣͭ͊͒͊ͤͤ·͙ͣΣ ͙ ͨͦ Ήͭͦ ͚͙ͨͪ;͙͔ͤ ͍·ͨͦͤ͡Ύ͔ͭͫΎ SCSI locks 

͒͡Ύ ͼ͔͙ͦͣ͟͡ ͒͊ͭ͊ͫͭͦͪ͊ ͤ͊ ͍͔ͪͣΎΣ ͨͦ͊͟ ͙ͫͨͦͤ͡Ύ͔ͭͫΎ ͔ͦͨͪ͊ͼ͙Ύ ͍·͔͔͙͒ͤ͡Ύ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊. ̆ͦͭΎ 

͙͔͒ͭ͡͡ΈͤͦͫͭΈ Ή͎ͭͦͦ ͨͪͦͼ͔ͫͫ͊  ͙ ͦ;͔ͤΈ ͦͪͦͭ͊͟͟, ͦ,ͤ ͔ͭͣ ͤ ͔͔͔͔ͣͤ, ͔͙͍͔͊͒ͪ͗͊ͭ͘ ͤ͊ Ήͭͦ ͍͔ͪͣΎ 

͔ͦͨͪ͊ͼ͙͙ ͘ ͙͙͊ͨͫ ͍ ͔ͫͻ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ ͤ  ͊Ήͭͦͣ ͒ ͔͊ͭ͊ͫͭͦͪ.  

  

˾͙ͫͯͤͦ͟ 6) thin VMDK ͙  ͟ ͊͟ ͦ  ͤͫ ͙ͦͦͭͤͦͫͭͫΎ ͫ  ͋ ͙ͦ͊ͣ͟͡ ͤ  ͊ͫ ͙͔͔ͫͭͣ ͻ͔͙ͪ͊ͤͤΎ.  

˴͊͟  ͙  ͍ͫͯ͡;͔͊ ͙ͭͨ͊ thick, ͭ ͙ͨ thin VMDK ͤ ͔ͺ͙͔ͦͪͣ͊ͭͪͯͭͫΎ  ͍͔ͣͦͣͤͭ ͙ͫͦ͒͊ͤ͘Ύ. ̏ ͭͦ ͭ ͔͊͗͟ ͦ ͤ͊͘;͔͊ͭ, 

;ͭͦ ͨ ͔͔ͪ͒ ͘ ͙͊ͨͫΈΌ ͍  ͪ ͔͔͊ͤ ͤ ͔͙ͫͨͦ͡Έ͍͔ͦ͊ͤͤͦ͘ ͣ ͔ͫͭͦ ͭ ͎͊ͦͦ͟ ͒ ͙ͫ͊͟ ͍ ͙͔ͦͤ͊ͭ͘͟ ͨ ͊ͯ͊͘ ͤ͊ ͍͔ͪͣΎ ͙͙͊ͨͫ͘ 

͔͚ͤͯ͡ ͍ ͊ͨͪͦ͘΄͔͔ͤͤͦ ͒͡Ύ ͙͙͊ͨͫ͘ ͔ͣͫͭͦΦ ̏ͭͦͭ ͨͪͦͼ͔ͫͫ ͍·͔͔͙͒ͤ͡Ύ ͍͋ͦͦ͟͡ ͍͙ͤͯͭͪ ͒͊ͭͫ͊ͭͦͪ͊ 

͙ͨͪͦͫͻ͙ͦ͒ͭ ͍ͫΎ͙͚͟ ͪ͊͘, ͎ͦ͒͊͟ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͔ͦͨͪ͊ͼ͙Ύ ͙͙͊ͨͫ͘  ͍͙͒͊ͨ͊ͦͤ͘, ͔ͨͦͫ͡ ͙ͫͦ͒͊ͤ͘Ύ ͙͒ͫ͊͟ ͤ ͔

͙͊ͨͫ͘·͍͍͊΄͙͚ͫΎΦ  

˿͙ͯͣͣͪͯΎ ͙ͪ͊͘͡;͙͔  ͙ͫͻ͍ͦ͒ͫͭͦ ͔ͣ͗͒ͯ thick  ͙thin-͙͙ͭͨ͊ͣ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͙͍͒ͫͦ͟, ͙͔ͨͦͣͤͭ, ;ͭͦ ͦ͋͊ 

͙ͦͤ ͙͍͙͍ͨͪͦͫͭ͊ͤ͊͊͡Όͭ ͍͍ͦ͒-͍·͍ͦ͒ ͤ ͍͔͊ͪͣΎ ͙͙͊ͨͫ͘ ͍ͤͦ·ͻ, ͔͔ͪ͊ͤ ͔͙ͤͫͨͦ͡Έ͍ͦ͊ͤͤ͘·ͻ ͔͚ͦ͋͊ͫͭ͡ 

͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͙͒ͫ͊͟Σ ͭ͊͟ ͊͟͟ Ή͙ͭ ͙ͦ͋͊ͫͭ͡ ͔ͭͪ͋ͯΌͭ ͔͍͙͔ͨͪ͒͊ͪͭ͡Έ͚ͤͦ ͙͙ͤͼ͙͙͊͊͘͡ͼ͙͙ ͙͊ͨͫ͘ΈΌ ͭͯ͒͊ 

͔͚ͤͯ͡Σ ͦ͒ͤ͊ͦ͟Σ ͍ ͫͯ͡;͔͊ ͙ͭͨ͊ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͙͒ͫ͊͟ thin, ͦͤ ͔ͭ͊͗͟ ͔͒ͦ͗ͤ͡ ͔͍͙͔ͨͪ͒͊ͪͭ͡Έͤͦ ͨͦͯ͡;͙ͭΈ 

͙͔͒ͦͨͦͤͭ͡͡Έ͔ͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͯ ͒͊ͭ͊ͫͭͦͪ͊.  

˟̉̐ ̝̃̉̑̓̔́̌̎̏̄̏ ̅̉̒̋́ Eager Zeroed Thick   

̏ͭͦͭ ͙ͭͨ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͙͒ͫ͊͟ ͨͦͻͦ͗ ͤ ͊thick, ͭ ͔͊͗͟ ͔͍͙͔ͨͪ͒͊ͪͭ͡Έͤͦ ͙͔͊ͤͣ͊ͭ͘ ͔ͣͦͫͭ͟Έ  ͍͔͒͊ͭ͊ͫͭͦͪ 

͙ͨͪ ͙͙ͫͦ͒͊ͤ͘; ͦ͒ͤ͊ͦ͟Σ ͍ ͙ͦͭ͡;͙͔ ͦͭ ͙ͭͨ͊ thick  ͙thinΣ ͙ͭͨ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͙͒ͫ͊͟ eager-zeroed thick 

͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͺ͙͔ͦͪͣ͊ͭͪͯͭ ͔͙͔ͫͦ͒ͪ͗ͣͦ ͍͋ͦͦ͟͡ ͒͊ͤͤ·ͻΣ ͊ͨͦͤ͘͡ΎΎ ͙ͻ ͤͯ͡Ύ͙ͣ ͍ ͔ͣͦͣͤͭ ͍͔͎ͫͦͦ 

͙ͫͦ͒͊ͤ͘Ύ. 
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˾͙ͫͯͤͦ͟ 7) eager-zeroed thick VMDK ͙  ͟ ͊͟ ͦ  ͤͫ ͙ͦͦͭͤͦͫͭͫΎ ͫ  ͋ ͙ͦ͊ͣ͟͡ ͤ  ͊ͫ ͙͔͔ͫͭͣ ͻ͔͙ͪ͊ͤͤΎ.  

2.9  ɣ ̘̃̆̌̉̆̎̉̆ ̠̔̑̏̃̎ ̉ ̝̠̒̐̏̌̈̏̃́̎̉ ̖̑́̎̉̌̉́̚  
NetApp ͔͎͔ͨͪ͒͊͊ͭ͡ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍͙͙ͪͭͯ͊͊͘͡ͼ͙͙ ͻ͔͙ͪ͊ͤͤΎ, ͟ ͦͭͦͪ·͔ ͯͯ͡;΄͊Όͭ ͔ͪͯ͘͡Έͭ͊ͭ· Ή͙͙ͦͤͦͣ͟ 

͍ͨͪͦͫͭͪ͊ͤͫͭ͊, ͔͎͔ͨͪ͒͊͊ͣ͡·͔ VMware ͫ ͨͦͣͦ΅ΈΌ ͔ͭͻ͎͙͙ͤͦͦ͡ thin-provisioning. ˨͔͙͒ͯͨ͊͟͡ͼ͙Ύ ͙ͭͨ͊ 

FAS data deduplication  ͙ thin provisioning ͒͡Ύ ͍͒͊ͭ͊ͫͭͦͪͦ VMFS  ͙ RDM LUN ͔͎ͨͪ͒͊͊͡Όͭ 

ͫͯ΅͔͍͔ͫͭͤͤͯΌ Ή͙ͦͤͦͣ͟Ό ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͙ ͍͔͙ͯ͡;͙͍͊Όͭ ͍͔ͯͪͦͤΈ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙͍͎͒ͫͦͦͦ͟ ͙͍ͣ͊ͫͫ͊ 

FAS. ˻͔͋ Ή͙ͭ ͔ͭͻ͎͙͙ͤͦͦ͡ Ύ͍͡ΎΌͭͫΎ ζͪ ͦ͒ͤ·͙ͣη ͒͡ Ύ ͙͍͒ͫͦ͟·ͻ ͙͔ͫͫͭͣ NetAppΣ ͙ ͔ͤ ͔ͭͪ͋ͯΌͭ ͙͊͟͟ͻ-

͙͋ͦ͡ ͙͔͔͙͚ͣͤͤ͘ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͙Σ ͎ͦ͒͊͟ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͔͍͔͍ͫͪͪͦ ESX.  

ˤ͙͙͔ͤͣ͊ͤ:  ˤ͔ͫ ͍͙ͪͭͯ͊͡Έͤ·͔ ͙͙͒ͫ͟, ͻͪ͊ͤΎ΅͙͔ͫΎ ͤ ͊NetApp NFS, ͍͔͎ͫ͒͊ Ύ͍͡ΎΌͭͫΎ thin-provisioned 

VMDK ͙  ͨ ͔͙͍ͦ͒͒ͪ͗͊Όͭ ͟ ͔͊ͫͭͪͤ͡·͔ ͍ ͙ͦͣͦ͗ͤͦͫͭ͘ VMware.  

 

 

˾͙ͫͯͤͦ͟ 8) ˻ ͔ͭͣͭΈ͔ͭ, ;ͭͦ VM ͪ ͍͔͊ͪͤͯͭ͘·͔ ͤ  ͊NetApp NFS ͍ ͔͎ͫ͒͊ Ύ͍͡ΎΌͭͫΎ thin provisioned ͙  ͒͡Ύ ͙ͤͻ 

͍͟͡Ό;͔ͤ͊ ͔ͨͦ͒͒ͪ͗͊͟ ͔͙͊ͫͭͪͤͦͫͭ͟͡. 
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ςȢρπ  ˕̝̒̐̏̌̈̏̃́̎̉̆ Thin  Provisioning   
ˤ· ͍͔ͤ͊ͪͤΎ͊͟ ͻͦͪͦ΄ͦ ͤ͊ͦͣ͘͟·  ͫ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͣ ͫͨͦͫͦ͋ͦͣ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͤ ͊

͙͔ͫͫͭͣ͊ͻ ͻ͔͙ͪ͊ͤͤΎ,  ͙  ͫ ͔ͭͣ, ͊͟͟ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͻ͔͙ͪ͊ͤͤΎ ͔͔͊ͪ͊ͤ͘ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ  ͙ ͤ͊ͤ͊͘;͔͊ͭͫΎ 

͔͍͔ͫͪͪͯ,  ͊  ͍ ͫͯ͡;͔͊ VMware ς ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͣ͊΄͙͔ͤ. ˻͋·;͚ͤͦ ͙͚ͨͪ͊ͭͦ͟͟ ͒͡Ύ ͔͍͔ͫͪͪͤ·ͻ 

͙͙͍͊͒ͣͤͫͭͪ͊ͭͦͪͦ Ύ͍͡Ύ͔ͭͫΎ ͙ͭͪ͊͒ͼ͙Ύ ͍·͔͒͡ΎͭΈ ͙ͨͪ Ήͭͦͣ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ζͫ ͊ͨ͊ͫͦͣ͘ηΣ ζͤ͊ ͍·ͪͦͫͭηΣ ͫ 

͔ͭͣΣ ;ͭͦ͋· ͔͙ͦ͋ͦͨ͊ͫͭ͘Έ ͔ͫ͋Ύ ͦͭ ͙ͫͭͯ͊ͼ͙͙ ͍͔͎ͤ͊ͨͤͦͦ͘ ͙ͫ;͔͙ͪͨ͊ͤΎ ͔ͣͫͭ͊ ͙ ͍͙ͦͫͭ͊ͤͦ͟ ͙͔͙ͨͪͦ͗ͤ͡Ύ 

ͤ͊ ͍͔ͪͣΎ ͍·͔͎ͤͯ͗͒ͤͤͦͦ ͪ͊ͫ΄͙͔͙ͪͤΎ ͙ͫ;͔͍ͪͨ͊΄͔͎ͦͫΎ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͨͦ͒ ͊͒͊͘;ͯ. ˽ ͦͫͦ͟͡Έͯ͟ ͤ  ͙ͦ ͒ͤ͊ 

͙͔ͫͫͭͣ͊ ͤ ͔͔ͣͦ͗ͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͎͍͔ͣͤͦͤͤͦ ͍͔ͫ 100% ͍ ·͔͔͎͒ͤͤͦͦ͡ ͔ ͚͍ͨͪͦͫͭͪ͊ͤͫͭ͊, ͭ ͍͔ͦͦͣͦ͗ͤ͘ 

͔ͣͭͦ͒ ͍͙͙ͪͭͯ͊͊͘͡ͼ͙͙Σ ͍ͨͦͦ͘͡ΎΌ΅͙͚ ͙͙͊͒ͣͤͫͭͪ͊ͭͦͪ͊ͣ ͔͒͊ͭ͡Έ ͭ͊͟ ͤ͊͘·͍͔͊ͣ·͚ oversubscribe ͒͡Ύ 

ͻ͙͙ͪ͊ͤ͡΅͊Σ ͫͻͦ͒ͤ·ͣ ͦ͋ͪ͊ͦͣ͘Σ ͊͟͟ Ήͭͦ ͔͔͒͊ͭͫ͡Ύ ͫ ͨͪͦ;͙͙ͣ ͔͍͔ͫͪͪͤ·͙ͣ ͔͙ͪͫͯͪͫ͊ͣ (͙͔ͤ͊ͨͪͣͪ 

CPU, ͨ͊ͣΎͭΈΌ, ͔͔͍ͫͭ·͙ͣ ͔͙ͪͫͯͪͫ͊ͣΣ ͙ ͭ͊͟ ͔͔͒͊͡). ́͊͊͟Ύ ͺͦͪͣ͊ ͍͙͙ͪͭͯ͊͊͘͡ͼ͙͙ ͻ͙͙ͪ͊ͤ͡΅͊ 

ͤ͊͘·͍͔͊ͭͫΎ thin provisioning.  

͙́ͪ͊͒ͼ͙ͦͤͤ·͚ ͔ͣͭͦ͒ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͻ͔͙ͪ͊ͤͤΎ ͫͪ͊ͯ͘ ͙͔͊ͤͣ͊ͭ͘ ͍͔ͫ ͍·͔͔͔͒ͤͤͦ͡ 

͍ͨͪͦͫͭͪ͊ͤͫͭͦ; thin provisioning ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͊ͤ͘Ύ͙͔ͭ ͔ͣͫͭ͊ ͭͦ͡Έͦ͟ ͨͦ ͔͔ͣͪ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͍ ͔ͤͣ 

͔͙ͨͦͭͪ͋ͤͦͫͭ ͯ ͊͒͊͘;͙. ˽ ͔͙ͪͣͯ΅͔͍ͫͭͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ, ͙ ͫͨͦ͡Έͯ͘Ό΅͔͚ͫΎ ͍ ͔͙͔ͪ͗ͣ 

thin-provision ͍ ͭͦͣΣ ;ͭͦ ͦͤͦ ͔ͪ͊͋ͦͭ͊ͭ ͊͟͟ ͍͔ͫͦͣͫͭͤͦ ͙ͫͨͦ͡Έ͔ͯͣ͘·͚ ͨͯ͡ ͔͍ͪͫͯͪͫͦΣ ͔ͦͭͦͪͦ͟ 

͙͔͊ͤͣ͊ͭͫ͘Ύ ͭͦ͡Έͦ͟ ͨͦ ͔͔ͣͪ ͎ͭͦͦΣ ͊͟͟ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͔͚ VM ͔͔ͨͦͭͪ͋ͯͭͫΎ ͔ͣͫͭͦ ͒͡Ύ ͙͙͊ͨͫ͘ ͔͔ 

͒͊ͤͤ·ͻ. ́͊͊͟Ύ ͫͻ͔ͣ͊ ζͫ ͍͔͎ͦͣͫͭͤͦͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͍ͪͫͯͪͫͦη ͍͔͙ͯ͡;͙͍͔͊ͭ ͦ͋΅͙͚ ͍͔ͯͪͦͤΈ 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΣ ͯͫͭͪ͊ͤΎΎ ͙ͫͭͯ͊ͼ͙Ό ͫ ͔͙ͤͫͨͦ͡Έ͔ͯͣ͘·͙ͣΣ ͤͦ ͔͔͔ͪ͊ͫͨͪ͒ͤͤ͡·͙ͣ ͙ ͔ͤ͒ͦͫͭͯͨͤ·͙ͣ 

͎͙͒ͪͯͣ ͊͒͊͘;͊ͣ ͦ͋͊ͫͭ͡Ύ͙ͣΣ ͦ͋·;ͤͦ ;͊ͫͭͦ ͍͔ͫͭͪ;͊Ό΅ͯΌͫΎ ͙ͨͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ 

͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ.  

ζ̇ ͔͚ͤͦη ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ thin provisioning ͙ oversubscribing Ύ͍͡Ύ͔ͭͫΎ ͭͦΣ ;ͭͦ ͨͦͨ·ͭ͊͟ ͍͔ͫͻ ±a 

͍͔͔ͦ͒ͤͦͪͣͤͤͦ ͊ͤ͘ΎͭΈ ͍͔ͫ ͍·͔͔͔͒ͤͤͦ͡ ͙ͣ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͪ͊ͦͣ͘ ͙͍͔͔ͨͪ͒ͭ ͟ ͙ͫ;͔͙ͪͨ͊ͤΌ 

͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͤ͊ ͙͔͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎΣ ͙ ͔͔ͭͪ͋ͯͭ ͦͭ ͙͙͊͒ͣͤͫͭͪ͊ͭͦͪ͊ ͤ͊͋͡Ό͔͙͒ͤΎ ͊͘ ͍͔ͯͪͦͤͣ 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͙ ͍͔͍͔͔͎ͫͦͪͣͤͤͦͦ ͍͔͙͒ͦ͋͊ͤ͡Ύ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ ͺ͙͙͘;͔͙ͫ͟ͻ ͙͍͒ͫͦ͟Φ 

˛̗̐̉̉ Thin  Provisioning  ̃  NetApp  

ˤ͙ͦͣͦ͗ͤͦͫͭ͘ thin provisioning ͔͍͙ͫͪ͒ͫͭ͊ͣ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ NetApp ͪ͊ͫ΄͙ͪΎΌͭ ͍͙ͦͣͦ͗ͤͦͫͭ͘ thin 

provisioning ͒͡Ύ VMDK  ͍VMware,  ͙͍ͨͦͦ͘͡ΎΌͭ LUN-͊ ,ͣ ͦͭͦͪ͟·͔ ͔ͤͫͯͭ ͒͊ͭ͊ͫͭͦͪ· VMFS, ͙͊ͤͣ͊ͭ͘Έ 

ͤ ͙͊͒ͫ͊͟ͻ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͭͦ͡Έͦ͟ ͭ ͔ͦͣͫͭͦ, ͦ͟ ͔ͭͦͪͦ ͙͊ͤͣ͊͘Όͭ ͤ͊ͻͦ͒Ύ΅͙͔ͫΎ  ͍͙ͤͻ ͺ͚͊͡· VMDK 

(͙ͦͤ ͙ͫ͊ͣ ͙ͨͪ Ήͭͦͣ ͎ͣͦͯͭ ͋·ͭΈ ͊͟͟ ͍ thick-, ͭ͊͟ ͙ ͍ thin-ͺ͔ͦͪͣ͊ͭ). ˴͔ͪͦͣ Ή͎ͭͦͦ, LUN-·Σ 

ͨͦ͒͟͡Ό;͔ͤͤ·͔ ͟ ͊͟ RDMΣ ͔ͭ͊͗͟ ͎ͣͦͯͭ ͋·ͭΈ ͎͙͍ͦͪ͊ͤͦ͊ͤ͘· ͊͟͟s thin provisioned.  

NetApp ͔͔͔ͪͦͣͤ͒ͯͭ͟ ͙ͨͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ thin-provisioned LUN-ͦ,͍ ͍͔ͪ͊ͪͭ͘·͍͊ͭΈ ͙ͻ ͤ ͊ ͭͦͣ͊ͻ 

FlexVolϯ, ͔ͭ͊͗͟ ͙ͫͨͦ͡Έͯ͘Ό΅͙ͻ thin provision ͫ ͔ͣͦͫͭ͟ΈΌΣ ͍͚ͪ͊ͤͦ 2x ͦͭ ͔ͪ͊ͣͪ͊͘ LUN. ˽͙ͪ 

͍͔ͪ͊ͪͭ͘·͍͙͙͊ͤ LUN ͙ͭ͊ͣ͟ ͦ͋ͪ͊ͦͣ͘, ͭ ͦͣ FlexVol ͔͋ͯ͒ͭ ͔͚͍͍͒ͫͭͦ͊ͭΈ ͊͟͟ ͍ͦͭ͊͟ (quota). ˽ ͍ͪͦͫͭͪ͊ͤͫͭͦ 

ͻ͔͙ͪ͊ͤͤΎ, ͨ ͔͔͔ͦͭͪ͋ͤͤͦ͡ LUN ͫ ͦͦ͋΅͔͊ͭͫΎ FlexVol ͙  ͔ͫͦ͒ͪ͗͊΅͔ͣͯ ͔͎ͦ aggregate.  

2.11  ˑ ̗̠̆̅̔̐̌̉̋́̉ ̅ ̜̖́̎̎ ̎  ́̒ ̉̒̓̆̍̆ ̖ ̠̑́̎̆̎̉  
˻͒ͤ͊ ͙ ͫ͊ͣ͘·ͻ ͨͦͨͯ͡Ύͪͤ·ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ VMware Ήͭͦ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͋·ͫͭͪͦ ͫͦ͒͊ͭ͘Έ ͍͙ͪͭͯ͊͡ΈͤͯΌ 

ͣ͊΄͙ͤͯ ͙ ͭ͊͘͟ ͤ͊͘·͍͔͊ͣ·ͻ ζ΄͍͊͋ͦͤͦ͡η όVM templates). ͚́͊ͦ͟ VM template ͍͟͡Ό;͔͊ͭ  ͍͔ͫ͋Ύ 

ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙ͦͤͤ·͚ ͺ͚͊͡ VM (.vmx)  ͙͙ͦ͒ͤ ͙͙͡ ͔ͤͫͦ͟͡Έͦ͟ ͺ͚͍͊ͦ͡ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͙͍͒ͫͦ͟ (.vmdk), ͤ ͊ 

ͦͭͦͪ͟·ͻ ͔ͪ͊ͫͨͦͦ͗ͤ͊͡ ͔ͦͨͪ͊ͼ͙ͦͤͤ͊Ύ ͙͔ͫͫͭͣ͊Σ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͙ ͨ͊ͭ;-ͺ͚͊͡·, ͙͙͡ ͙͔ͫͫͭͣͤ·͔ 

͍͔͙ͦ͋ͤͦͤ͡Ύ. ˾͍͔͊ͪͭ͘·͍͙͔͊ͤ ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͣ͊΄͙ͤ· ͙ ͘ ͎ͭ͊ͦͦ͟ ΄͊͋ͦͤ͊͡ Ή͙ͦͤͦͣͭ͟ ͍͔ͪͣΎ 

͙͙͊͒ͣͤͫͭͪ͊ͭͦͪ͊Σ ͭ͊͟ ͊͟͟ ͍͙ͫͦ͒ͭͫΎ ͭͦ͡Έͦ͟ ͟ ͙͍͙ͦͨͪͦ͊ͤ͟Ό ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͎ͦͤͤͦͦ ͺ͚͊͊͡ ͙ ͺ͚͍͊ͦ͡ 

͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͙͒ͫ͊͟Σ ͊ ͔͊ͭͣ͘ ͔͎͙ͪͫͭͪ͊ͼ͙͙ Ή͚ͭͦ ͙͙ͦͨ͟ ͊͟͟ ͔ͦͭ͒͡Έ͚ͤͦΣ ͔͍͙͙͚ͤ͊ͫͣͦ͘ ͍͙ͪͭͯ͊͡Έ͚ͤͦ 
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ͣ͊΄͙ͤ·. ˽͙ͪ Ήͭͦͣ ͚ͭ͊ͦ͟ ͨͪͦͼ͔ͫͫ ͔ͨͦͪͦ͗͒͊ͭ ͙͒ͯ͋ͪͯ͡Ό΅͙͔ͫΎ ͺ͚͊͡· ͒͡Ύ ͚͊͗͒ͦ͟ ͍͚ͤͦͦ 

͍͔͚ͪ͊ͪͤͯͭͦ͘ VM. ˾ ͙ͫͯͤͦ͟ 9 ͨ ͦ͊͘͟·͍͔͊ͭ ͨ ͙͔ͪͣͪ ͭ ͙͙ͨ;͎ͤͦͦ ͙ ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͻ͔͙ͪ͊ͤͤΎ ͍  

vSphere. 

 

˾͙ͫͯͤͦ͟ 9) ˮ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͤ͊ ͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ ͙͔͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ.  

NetApp ͔͎͔ͨͪ͒͊͊ͭ͡ ͔ͭͻ͎͙ͤͦͦ͡Ό ͔͙͒͒ͯͨ͊͟͡ͼ͙͙ ͨͦ͒ ͍͙͔ͤ͊͊ͤͣ͘ FAS data deduplication.  ˿

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ NetApp FAS data deduplication, ͍ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͔͍͔ͫͪͪͤ·ͻ  ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ͻ 

VMware ͣͦ͗ͤͦ ͙ͯͫͭͪ͊ͤͭΈ ͙͒ͯ͋ͪͯ͡Ό΅͙͔ͫΎ ͺ͎͔ͪ͊ͣͤͭ· ͒͊ͤͤ·ͻ, ;ͭͦ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ 

͍͔͙ͯ͡;͔͙͔ͤ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͻ͔͙ͪ͊ͤͤΎ. ˨͔͙͒ͯͨ͊͟͡ͼ͙Ύ, ͊͟͟ ͺͦͪͣ͊ ͍͙͙ͪͭͯ͊͊͘͡ͼ͙͚ͦͤͤͦ ͔ͭͻ͎͙͙ͤͦͦ͡, 

͍ͨͦͦ͘͡Ύ͔ͭ ͔ͤͫͦ͟͡Έ͙ͣ͟ ͍͙ͪͭͯ͊͡Έͤ·ͣ ͣ͊΄͙ͤ͊ͣ ͍͔ͫͦͣͫͭͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙ͦ͒ͤ ͙ ͔ͭ ͔͗ ͺ͙͙͘;͔͙͔ͫ͟ 

͙͋ͦ͟͡ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ bŜǘ!ǇǇ FAS ͦ͋ͪ͊ͦͣ͘Σ ͫͻͦ͒ͤ·ͣ ͫ ͔ͭͣΣ ͊͟͟ ͍͙ͪͭͯ͊͡Έͤ· ͔ ͣ͊΄͙ͤ· 

͍͔ͫͦͣͫͭͤͦ ͙ͫͨͦ͡Έͯ͘Όͭ ͙͔ͫͫͭͣͤͯΌ ͨ͊ͣΎͭΈ. ˨͔͙͒ͯͨ͊͟͡ͼ͙Ό ͒͊ͤͤ·ͻ ͣͦ͗ͤͦ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ 

͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ  ͍ ζ͍ ͙ͪͭͯ͊͡Έͤͦͣ ͒͊ͭ͊ͼ͔͔ͤͭͪηΣ ͔͋ ͘ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͙͔ͣͤ͘ΎͭΈ ͙ͨͪ͊ͭͯ͟͟ ͙͙͡ ͙ͨͯͭ 

͔ͪ΄͔͙ͤΎ ͊͒͊͘; ͙͙͙͊͒ͣͤͫͭͪ͊ͭͦͪ͊ͣ VMware. ˨͔͙͒ͯͨ͊͟͡ͼ͙Ύ ͦͭͪ͊͋͊ͭ·͍͔͊ͭ ͤ ͙͔͊ͫͫͭͣ͊ͻ ͻ͔͙ͪ͊ͤͤΎ 

NetApp FAS ͨͦ ͙͙ͪ͊ͫͨͫ͊ͤΌΣ ;͔͔ͪ͘ ͊͒͊ͤͤ͘·͔ ͙͔͍ͤͭͪ͊͡·Σ ͙ ͔ͤ ͙ͫͨͦ͡Έ͔ͯͭ͘ ͔ͪͫͯͪͫ· CPU ͔͍͔ͫͪͪ͊ ESX. 

˾͙ͫΦ 10 ͨͦ͊͘͟·͍͔͊ͭ ͙͔ͨͪͣͪ Ήͺͺ͔ͭ͊͟ ͔͙͒͒ͯͨ͊͟͡ͼ͙͙ ͤ͊ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͍ ͙͔͔ͫͫͭͣ 

vSphere.  

˨͔͙͒ͯͨ͊͟͡ͼ͙Ύ ͍͟͡Ό;͔͊ͭͫΎ ͤ ͊ ͭͦͣ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ, ͙ ͙ͦ͟͡;͔͍ͫͭͦ ͔͙͒͒ͯͨ͡ͼ͙͍͎ͪͦ͊ͤͤͦͦ ͙ 

ͫΉ͔͎ͦͤͦͣͤͤͦͦ͟͡ ͦ͋Ά͔ͣ͊ ͍͙͙͊ͫͭ͘ ͦͭ ͔͔͙ͫͭͨͤ ͫͻ͔͙ͦ͗ͫͭ ͔͙͎ͫͦ͒ͪ͗ͣͦͦ ͒͊ͤͤ·ͻΣ ͻ͙ͪ͊ͤͣ·ͻ ͤ͊ 

͔͙͒͒ͯͨ͡ͼ͙͔ͪͯͣ ͦͣ ͔ͭͦͣ. ˨͡Ύ ͙ͣ͊ͫͣ͊͟͡Έ͚ͤͦ Ή͙͙ͦͤͦͣ͟ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊, NetApp ͔͔͔ͪͦͣͤ͒ͯͭ͟ ͨ ͦ

͍͙ͦͣͦ͗ͤͦͫͭ͘ ͎͙͍ͪͯͨͨͪͦ͊ͭΈ ͫͻͦ͒ͤ·͔ h{ ͙ ͫͻ͙͔ͦ͗ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͍ ͦ͋΅͙͔ ͒͊ͭ͊ͫͭͦͪ·, ͔ͪ͊ͣ͘΅͔͊ͣ·͔ 

ͤ͊ ͭͦͣ͊ͻ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͫ ͍͟͡Ό;͔͚ͤͤͦ ͔͙͒͒ͯͨ͊͟͡ͼ͙͔͚. 
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˾͙ͫͯͤͦ͟ 10) ˮ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͨ ͍ͪͦͫͭͪ͊ͤͫͭ͊ ͻ͔͙ͪ͊ͤͤΎ ͨ ͔ͦͫ͡ ͍ ͟͡Ό;͔͙ͤΎ ͒ ͔͙͒ͯͨ͊͟͡ͼ͙͙.  

˕̝̒̐̏̌̈̏̃́̎̉̆ ̅ ̗̆̅̔̐̌̉̋́̉̉ ̒  VMFS ̉  RDM LUN  

ˤ͟͡Ό;͔͙͔ͤ ͔͙͒͒ͯͨ͊͟͡ͼ͙͙ ͒͡Ύ ͒͊ͤͤ·ͻ ͤ ͊LUN-͊ͻ ͔͒͊ͭ ͔ͪͯ͘͡Έͭ͊ͭ ͍ ͍͙͔͒ Ή͙͙ͦͤͦͣ͟ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊. 

˻͒ͤ͊ͦ͟ ͦ͋·;͔ͤͦ ͍͔͔͙͔ͨͦ͒ͤ LUN ͙ͫͦͫͭͦͭ ͍ ͔͍͙͔ͨͪ͒͊ͪͭ͡Έͤͦͣ ͔͔͍͙͍͙͙ͪͪͪͦ͊ͤ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Σ 

͍͎ͪ͊ͤͦͦ ͔͔͔ͦͨͪ͒ͤͤͦͣͯ͡ ͙ͨͪ ͙͙ͫͦ͒͊ͤ͘ LUN-͊ ͔ͪ͊ͣͪͯ͘. ́͊͊͟Ύ ͫͻ͔ͣ͊ ͦͤ͊͘;͔͊ͭ, ;ͭͦ ͻͦͭΎ ͙͔ͫͫͭͣ͊ 

ͻ͔͙ͪ͊ͤͤΎ  ͍ ͻ͔ͦ͒ ͔͙͒͒ͯͨ͊͟͡ͼ͙͙ ͙͙ͫͤͭ͘ ͦ͋Ά͔ͣ ͊ͤ͘Ύ͎ͭͦͦ ͤ ͊ ͙͒ͫ͊͟ͻ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊, ͔ͪͯ͘͡Έͭ͊ͭ 

͔͙͒͒ͯͨ͊͟͡ͼ͙͙ ͔ͦͫͭ͊ͤͭͫΎ ͨͦ;͙ͭ ͔͍͙͙ͤ͒ͣ·ͣ ͤ ͊ ͍͔ͯͪͦͤ LUN-ͦ,͍ ͭ͊͟ ͊͟͟ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ, ͔ͯ͗ 

͔͔͍͙͍͔͊ͪͪͪͦ͊ͤͤͦ͘͘ ͤ  ͊ͭ ͔ͦͣ ͨ ͙ͪ ͫ ͙͙ͦ͒͊ͤ͘ LUN-ͦ ͍ͤ  ͔ͯ ͔ͣͤΈ΄͙ͭͫΎ.  

˨͡Ύ ͎ͭͦͦ, ;ͭͦ͋· ͍͙͔ͯ͒ͭΈ Ήͺͺ͔ͭ͟ ͦ ͔͙ͭ͒͒ͯͨ͊͟͡ͼ͙͙  ͫLUN-͙͊ͣ, ͍· ͒ͦ͗ͤ͡· ͍͟͡Ό;͙ͭΈ ͤ͊ NetApp LUN 

thin provisioning. ˭͔͊ͣͭΈ͔ͭ, ;ͭͦ ͻͦͭΎ ͔͙͒͒ͯͨ͊͟͡ͼ͙Ύ  ͙ ͔ͯͣͤΈ΄͔͊ͭ ͦ͋Ά͔ͣ ͊ͤ͘Ύ͎ͭͦͦ ͤ ͊ ͙͔͔ͫͫͭͣ 

ͻ͔͙ͪ͊ͤͤΎ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊, ͙͙͊͒ͣͤͫͭͪ͊ͭͦͪ VMware ͤ ͔ ͍͙͙͒ͭ Ήͭͦ ͍·͍͔͔ͫͦ͋ͦ͗͒ͤͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ 

͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ, ͭ͊͟ ͊͟͟ ͙ͫͣͦͭͪͭ ͤ͊ ͻ͙͙ͪ͊ͤ͡΅͔ ͤ͊ ͍͔ͯͪͦͤ LUN, ͊ LUN-· ͍͔͎ͫ͒͊ ͫͦͦ͋΅͊Όͭ ͦ ͔͔ͫ͋ 

ͭͦ͡Έͦ͟ ͍͔͙͡;͙ͤͯ ͍͔͎ͫͦͦ ͔͔͔͎ͪ͊ͫͨͪ͒ͤͤͦͦ͡ ͔ͪ͊ͣͪ͊͘Σ ͔͍ͤ͊͗ͤͦΣ ͋ͯ͒ͯͭ ͙ͦͤ ͦ͋·;ͤ·ͣ ͙(thick-) ͙ ͙͡ thin-

provisioned. ˻͒ͤ͊ͦ͟ NetApp Virtual Storage Console (VSC) ͔ͦ͋ͫͨ;͔͙͍͔͊ͭ ͙͙͊͒ͣͤͫͭͪ͊ͭͦͪͯ VI 

͙ͤͺͦͪͣ͊ͼ͙Ό ͦ  ͙ ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͤ͊ ͻ͙͙ͪ͊ͤ͡΅͔ ͤ͊ ͍͔ͫͻ ͍ͯͪͦͤΎͻ ͔ͫͭ͊͟ ͻ͔͙ͪ͊ͤͤΎ.  

NetApp ͔͔͔ͪͦͣͤ͒ͯͭ͟, ͙ͨ͊ͤͪͯ͡Ύ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͙͒͒ͯͨ͊͟͡ͼ͙͙ ͤ͊ thin-provisioned LUN-͊ͻ, 

͍͔ͪ͊ͪͭ͘·͍͊ͭΈ ͙ͻ ͤ ͊ͭͦͣ͊ͻ FlexVolϯΣ ͔ͭ͊͗͟ ͙ͫͨͦ͡Έͯ͘Ό΅͙ͻ thin provision ͫ ͔ͣͦͫͭ͟ΈΌΣ ͍͚ͪ͊ͤͦ 2x ͦͭ 

͔ͪ͊ͣͪ͊͘ LUN. ˽͙ͪ ͍͔ͪ͊ͪͭ͘·͍͙͙͊ͤ LUN-ͦ ͍͙ͭ͊ͣ͟ ͦ͋ͪ͊ͦͣ͘, ͭͦͣ FlexVol ͔͋ͯ͒ͭ ͔͚͍͍͒ͫͭͦ͊ͭΈ ͊͟͟ ͍ͦͭ͊͟ 

(quota). ˽͍ͪͦͫͭͪ͊ͤͫͭͦ ͻ͔͙ͪ͊ͤͤΎ, ͔͔͔ͨͦͭͪ͋ͤͤͦ͡ LUN ͫͦͦ͋΅͔͊ͭͫΎ FlexVol ͙ ͔ͫͦ͒ͪ͗͊΅͔ͣͯ ͔͎ͦ 

aggregate 

˜̑̆̉̍̔̆̒̓̃́̚ ̅ ̗̆̅̔̐̌̉̋́̉̉ ̐ ̑ ̉̉ ̝̒̐̏̌̈̏̃́̎̉̉ NFS  

 ʕ ͙ͦͭ͡;͙͔ ͦ ͭ ͙ͫͭͯ͊ͼ͙͙  ͫ LUN-͙͊ͣ, ͎ͦ͒͊͟ ͍· ͍·ͨͦͤ͡Ύ͔͔ͭ ͔͙͒͒ͯͨ͊͟͡ͼ͙Ό  ͫ NFS, ͭ ͦ ͔ͪͯ͘͡Έͭ͊ͭ 

Ή͙͙ͦͤͦͣ͟ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͍͙ͫͭ͊ͤͦͭͫΎ ͔͔͔ͤͣ͒ͤͤͦ͡ ͔͒ͦͫͭͯͨͤ ͒͡Ύ ͙͙͊͒ͣͤͫͭͪ͊ͭͦͪ͊ VMware. ʕ ·͎ͦ͒͊ ͦ ͭ

͔͙͒͒ͯͨ͊͟͡ͼ͙͙ ͨͪͦͪ͊͘;ͤ͊ ͒͡Ύ ͻ͙͙ͪ͊ͤ͡΅͊  ͙ ͦͣ͊ͤ͒͟· ͙͙͍͊͒ͣͤͫͭͪ͊ͭͦͪͦ VI. ˨͡Ύ ͎ͭ͊ͦͦ͟ 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔ͤͭ ͙͊͟͟ͻ-ͭͦ ͦͫͦ͋·ͻ ͍͙͚ͯͫͦ͡.  
















































































































































































































