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ˤ͍͔͔͙͔͒ͤ 

˴͙ͦͣͨ͊ͤΎ VMware ͦ ͺ͙ͼ͙͊͡Έͤͦ ͦ͋ΆΎ͍͙͊͡ ͦ ͍·͔ͨͯͫ͟ ͍͚ͤͦͦ ͍͔͙͙ͪͫ ͨ͊ͭ͡ͺͦͪͣ· ͍͙͙ͪͭͯ͊͊͘͡ͼ͙͙ 

VMware vSphere 4.1 мо ͙Ό͡Ύ нлмл ͎ͦ͒͊Φ ̏ ͭͦ ͫͯ΅͔͍͔͔ͫͭͤͤͦ ͍͔͙͔ͦ͋ͤͦͤ͡ ͔͍ͦͣͨͦͤͤͭͦ͟ ͔ͨ͊ͭ͊͟Σ 

͍͟͡Ό;͊Ύ ͔͍͔ͫͪͪ· ͍͙͙ͪͭͯ͊͊͘͡ͼ͙͙ VMware ESX пΦм ͙ ͔͍ͫͪ͒ͫͭͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͻͦͫͭ-͔͍͔͙ͫͪͪ͊ͣ ͙ 

͍͙ͪͭͯ͊͡Έͤ·͙ͣ ͣ͊΄͙͙ͤ͊ͣ VMware vCenter 4.1. 

ˤ ͍͚ͤͦͦ ͍͔͙͙ͪͫ ͨͪͦ͒ͯͭ͊͟ VMware vSphere 4.1 ͨ ͦΎ͍͙ͦͫ͡Έ ͔͍ͣͤͦ͗ͫͭͦ ͍ͤͦ·ͻ ͺͯͤ͟ͼ͙͚ ͙ ͯͯ͡;΄͔͙͚ͤΣ 

ͦͭͦͪ͟·͔ ͋ͯ͒ͯͭ ͙ͦͨͫ͊ͤ· ͍ ͒͊ͤͤͦͣ ͔͔͒ͦͯͣͤͭ͟Φ ˹͍ͦ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͍͔ͤ͊ͨͪ͊ͤ͡· ͤ͊ ͍ͨͦ·΄͔͙͔ͤ 

Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͪ͊͋ͦͭ· ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͫ ͔͍͙͙ͫͪͫ͊ͣ ͙͔͙͚ͨͪͦ͗ͤ͡ ͍ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ͊ͻ 

(Application ServicesύΣ ͊ ͔ͭ͊͗͟ ͔͍͙͙ͫͪͫ͊ͣ ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· όInfrastructure Services). 

 

˹͙͔͗ ͋ͯ͒ͯͭ ͙ͦͨͫ͊ͤ· ͍ͦͫͤͦͤ·͔ ͍ͤͦ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ VMware vSphere пΦмΣ ͍͟͡Ό;͊Ύ ͙͔ͭ͊͟ 

͔ͦͣͨͦͤͤͭ͟· ͊͟͟ ͔͔͍͔ͫͭͦ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ όvNetwork), ͫ ͙͔ͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͒͊ͤͤ·ͻ όvStorage), 

͔͍ͫͪ͒ͫͭ͊ ͙͒ͦͫͭͯͨͤͦͫͭΣ ͚ͦͭ͊ͦͯͫͭͦ͘͟;͙͍͙ͦͫͭ ͙ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔͙ͪͫͯͪͫ͊ͣΣ ͔͍ͫͪ͒ͫͭ͊ ͍͔͙ͯͨͪ͊ͤ͡Ύ 

͍͙ͪͭͯ͊͡Έ͚ͤͦ ͔͚ͫͪ͒ͦΣ ͊ ͔ͭ͊͗͟ ͙͔͔͙ͣͤͤ͘Ύ ͍ ͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͙ͤͺ͔ͪ͊ͫͭͪͯͭͯͪ͟ όvCompute). 
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̂ͯ͡;΄͔͙ͤΎ ͔͔͍͎ͫͭͦͦ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ όǾbŜǘǿƻǊƪύ 

˻͋΅͊Ύ ͙ ͤͺͦͪͣ͊ͼ͙Ύ ͦ ͍ͤͦ·ͻ ͍ͦͣͦ͗ͤͦͫͭ͘Ύͻ 

˽͙͍͙͔ͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ͔͔͍͎ͫͭͦͦ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ: 

Å ̂ͯ͡;΄͔͙ͤΎ ͔ͫͭ͊͟ TCP/IP ͍  ͔ͣͦ͒ͯ͡ VMkernel τ ͭ ͔ͻ͎͙͙ͤͦͦ͡ vMotion, Fault ToleranceΣ ͊ 

͔ͭ͊͗͟ ͒ͦͫͭͯͨ ͟ ͙͍ͣ͊ͫͫ͊ͣ NFS ͪ ͊͋ͦͭ͊Όͭ ͔͔͋ͦ͡ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έͤͦ 

Å UDP ͙  ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͔ͣ͗͒ͯ ͍͙ͪͭͯ͊͡Έͤ·͙ͣ ͣ͊΄͙͙ͤ͊ͣ ͍ ͔͔ͨͪ͒͊͡ͻ ͻͦͫͭ͊ ͪ͊͋ͦͭ͊Όͭ 

͋·͔͔ͫͭͪ 

Å ˤ͙ͪͭͯ͊͡Έͤ·͚ ͔͔͔ͪ͊ͫͨͪ͒ͤͤ͡·͚ ͦͣͣͯͭ͊ͭͦͪ͟ όvDS) ͣ ͊ͫ΄͙͔ͭ͊͋ͪͯͭͫΎ ͒ͦ Ϥ350 ͻ͍ͦͫͭͦ ͤ͊ ͙ͦ͒ͤ 

ͦͣͣͯͭ͊ͭͦͪ͟ (͔͔ͪ͊ͤ 64 ͻͦͫͭ͊) 

͍͔͙͔̂ͨͪ͊ͤ͡ ͔͔͍ͫͭ·ͣ ͭͪ͊ͺ͙ͦͣ͟  

όͭͦ͡Έͦ͟ ͒͡Ύ ͔͔͔͎ͪ͊ͫͨͪ͒ͤͤͦͦ͡ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͦͣͣͯͭ͊ͭͦͪ͊͟ Virtual Distributed Switch, vDS): 

Å ͔́ͻ͎͙ͤͦͦ͡Ύ NetIOC (Network I/O Control) 

Á ˽͎ͪͦͪ͊ͣͣͤ·͚ ͙͍ͨ͊ͤͪͦ͡΅͙͟ ͒͡Ύ ͎͙͍͙͊ͪ͊ͤͭͪͦ͊ͤΎ ͍͔͚ͯͪͦͤ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͒͡Ύ 

͔ͦͭ͒͡Έͤ·ͻ ͙͍ͭͨͦ ͭͪ͊ͺ͙͊͟ 

Å ͔́ͻ͎͙ͤͦͦ͡Ύ LBT (Load Based Teaming) 

Á ˨͙͙ͤ͊ͣ;͔͔ͫͦ͟ ͔͔͔͔͔͙͔ͨͪͪ͊ͫͨͪ͒ͤ͡ ͎͙ͤ͊ͪͯ͘͟ ͤ͊ NIC Team ͤ ͊ ͍͔ͦͫͤͦ ͒͊ͤͤ·ͻ ͦ 

͎͔͊ͪͯ͘͘͟ ͺ͙͙͘;͔͎ͫͦͦ͟ ͔͊͒͊ͨͭͪ͊ (pNIC) 

˿͍͔͙ͦͣͫͭͣͦͫͭΈ IPv6τNIST: 

Å ˿͍͔͙ͦͣͫͭͣͦͫͭΈ ͫ ͨͪͦͺ͙͔ͣ͡ ͻͦͫͭ͊ NIST 

̂ͯ͡;΄͔͙ͤΎ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͦͣͣͯͭ͊ͭͦͪ͊͟ Nexus 1000V: 

Å ˨͙͔ͦͨͦͤͭ͡͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ Nexus 1000V τ ͨ ͔ͦ͒͒ͪ͗͊͟ Nexus 1000V ͍ ͔͙͚ͪͫ 1.4 ͙ ͙͡ 2.0 

˹͍͔ͦͦ ͍ ±aƻǘƛƻƴ 

͔́ ͔ͨͪΈ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭͫΎ ͒ͦ у ͍͔͔ͦ͒ͤͦͪͣͤͤ·ͻ ͙͎ͣͪ͊ͼ͙͚ Ǿaƻǘƛƻƴ ͤ͊ ͻͦͫͭ ESX 4.1Σ ͊ ͫ͊ͣ ͣ ͔ͻ͙͊ͤͣ͘ 

͋·͡ ͤ͊͘;͙͔ͭ͡Έͤͦ ͔͔ͨͪͪ͊͋ͦͭ͊ͤΣ ;ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͒ͦͫͭ;Έ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ͒ ͦ у ˥͋κ͔ͫ͟ ͤ͊ мл Dō9 

͔͙͔͙͙ͫͦ͒ͤͤ ό͒ͦ о-ͻ ͪ͊͘ ͋·͔͔ͫͭͪΣ ;͔ͣ ͍ пΦлύ: 

Å ˽ͪͦͨͯͫͤ͊͟Ύ ͫͨͦͫͦ͋ͤͦͫͭΈ ͒͡Ύ ͙ͦ͒ͤͦ;͚ͤͦ ͙͎ͣͪ͊ͼ͙͙ VMotion: 

Á ESX 3.5 ς ϤмΦл ˥͋/  ͫ

Á ESX 4.0 ς ~2.6 ˥ /͋  ͫ

Á ESX 4.1 ς ͣ ͙͊ͫͣͯͣ͟ 8 ˥ /͋  ͫ

Å ˤ͔ͪͣΎ ͙͎ͣͪ͊ͼ͙͙ ͫͦͪ͊͟΅͔ͤͦ ͒ͦ 50% ͤ ͊ ͔ͭͫͭ͊ͻ ͍ ͔͙ͫͭ 10 GbE.  
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˹͍͔ͦͦ ͍ͦ ͍͔͔ͤͯͭͪͤͤͣ ͍͙͔͚͍͙͙͊ͣͦ͒ͫͭ͘ ˤ˸ 

Å ˤ͙ͪͭͯ͊͡Έͤ·͔ ͣ͊΄͙ͤ· ͍ ͔͔ͨͪ͒͊͡ͻ ͻͦͫͭ͊ VMware ESX 4.1 ͎ͣͦͯͭ ͔͙͍ͦ͋ͣͤ͊ͭΈͫΎ ͭͪ͊ͺ͙ͦͣ͟ ͫͦ 

ͫͦͪͦͫͭ͟ΈΌ ͒ͦ мф ˥͋/ͫΦ 

Å ̏ͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͔͍͎ͫͭͦͦ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͣ͊΄͙ͤ· ͯͯ͡;΄͔ͤ͊ ͒ͦ мл҈ 

͔́ͻ͎͙ͤͦͦ͡Ύ LRO (Large Receive Offload) 

Å ͔́ͫͭ· ͤ͊ ͙͔ͨͪͣ ͭͪ͊ͺ͙͊͟ ͨͦ͊͘͟·͍͊Όͭ р-ол҈ ͙ͨͪͪͦͫͭ͊ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ 

Å ˹͊ пл-сл҈ ͙͔ͫͤ͗͊ͭͫΎ ͎ͤ͊ͪͯ͊͘͟ ͤ͊ /t¦ 

̂ͯ͡;΄͔͙͔ͤ ͋·͔͚͍͙ͫͭͪͦ͒ͫͭΎ ͙ͨͪ ͔ͪ͊͋ͦͭ ͫ ͙͍͙ͣ͊ͫͫ͊ͣ NAS / NFS 

Å ˨ͦ мр҈ ͙͔͙ͫͤ͗ͤΎ ͎͙ͤ͊ͪͯ͘͟ ͤ͊ CPU ͒ ͡Ύ ͔ͦͨͪ͊ͼ͙͚ ;͔͙ͭͤΎ ͙ ͙͙͊ͨͫ͘ 

Å ˨ͦ мр҈ ͍͔͙ͯ͡;͔͙ͤΎ ͨ ͚ͪͦͨͯͫͤͦ͟ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͒͡Ύ ͔ͦͨͪ͊ͼ͙͚ ;͔͙ͭͤΎ ͙ ͙͙͊ͨͫ͘ 

ˢͨͨ͊ͪ͊ͭͤ͊Ύ ͔ͨͦ͒͒ͪ͗͊͟ iSCSI ͊ ͔͍͒͊ͨͭͪͦ όBroadcom iSCSI) 

Å уф҈ ͙͔͙͔ͫͤ͗ͤ ͨͦ ͎͔ͤ͊ͪͯ͘͟ ͤ͊ /t¦ ͒͡Ύ ͔ͦͨͪ͊ͼ͙͚ ;͔͙ͭͤΎ 

Å уо҈ ͙͔͙͔ͫͤ͗ͤ ͨͦ ͎͔ͤ͊ͪͯ͘͟ ͤ͊ /t¦ ͒͡Ύ ͔ͦͨͪ͊ͼ͙͚ ͙͙͊ͨͫ͘ 

˾͔ͯ͘͡Έͭ͊ͭ· ͔͍ͭͫͭͦ VMware: 
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ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͍͊͒͊ͨͭͪͦ млG Ethernet ς ͭ ͔ͻ͎͙ͤͦͦ͡Ύ Network IO Control 

(NetIOC) 

˻͍ͫͤͦͤ·͔ ͊͒͊͘;͙Υ 

Å ˮͦ͘͡Ύͼ͙Ύ ͙͍ͭͨͦ ͭͪ͊ͺ͙͊͟ ͎͒ͪͯ ͦͭ ͎͒ͪͯ͊ ͍ ͔͔ͨͪ͒͊͡ͻ ͎ͦ͒ͤͦͦ ͺ͙͙͘;͔͎ͫͦͦ͟ ͔͔͍͎ͫͭͦͦ ͔͊͒͊ͨͭͪ͊ 

Å ˥͙͔͋ͦ͟ ͍͔͙͔ͯͨͪ͊ͤ͡ ͔͙ͪͫͯͪͫ͊ͣ ͒͡Ύ ͔͔͙ͪ͊͒ͤ͘͡Ύ ͊ͤ͊͊͟͡ ͙ ͎͙͍͙͊ͪ͊ͤͭͪͦ͊ͤΎ ͍͔͚ͯͪͦͤ 

͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͒͡Ύ ͙͍ͭͨͦ ͭͪ͊ͺ͙͊͟ 

 

ˤ͔ͣͫͭͦ с ͺ͙͙͘;͔͙ͫ͟ͻ ͔͔͍ͫͭ·ͻ ͔͍͊͒͊ͨͭͪͦ 1G ͣ ͦ͗ͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ н ͔͊͒͊ͨͭͪ͊ млG, ͤ ͦ ͍ Ήͭͦͣ ͫͯ͡;͔͊ 

ͤͯ͗ͤͦ ͍ͯͨͪ͊͡ΎͭΈ ͙͙ͭͨ͊ͣ ͭͪ͊ͺ͙͊͟ όVM Network, VMotion, iSCSI Storageύ ͒͡Ύ Ή͙ͭͻ ͔͍͊͒͊ͨͭͪͦΣ ;ͭͦ͋· 

͎͙͍͊ͪ͊ͤͭͪͦ͊ͭΈ ͍͙ͯͪͦͤ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡ΎΦ 

ˤ͙͙͔ͤͣ͊ͤΥ ͍͙ͦͣͦ͗ͤͦͫͭ͘ NetIOC ͒ ͦͫͭͯͨͤ· ͭͦ͡Έͦ͟ ͒͡Ύ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͦͣͣͯͭ͊ͭͦͪ͊͟ vDS. 

˽͔͊ͪ͊ͣͭͪ· Limits ͙  Shares: 

Å Limit ς ͦ ͔͔ͨͪ͒͡Ύ͔ͭ ͊͋ͫͦ͡Όͭͤ·͚ ͙ͣ͊ͫͣͯͣ͟ ͚ͨͪͦͨͯͫͤͦ͟ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͒͡Ύ ͨͦͭͦ͊͟ ;͔͔ͪ͘ 

Team (͎ ͪͯͨͨ͊ ͔͔͍ͫͭ·ͻ ͙͔ͤͭͪͺ͔͚͍ͫͦ): 

Á ̂͊͘͟·͍͔͊ͭͫΎ ͍ Mbps 

Á ́ͪ͊ͺ͙͟ ͙͘ ͎͊͒͊ͤͤͦͦ͘ ͨͦͭͦ͊͟ ͙͎ͤͦ͒͊͟ ͔ͤ ͔͍ͨͪ·͙ͫͭ Limit 

Á ́ͦ͡Έͦ͟ ͒͡Ύ ͙ͫͻͦ͒Ύ΅͔͎ͦ ͭͪ͊ͺ͙͊͟ ͫ ͻͦͫͭ͊ ESX 

Å Shares ς ͦ ͔͔ͨͪ͒͡Ύ͔ͭ ͙͔ͦͭͤͦͫͭ͡ΈͤͯΌ ͍͊͗ͤͦͫͭΈ ͨͦͭͦ͊͟ ;͔͔ͪ͘ Team ͤ ͊ ͺ͙͙͘;͔ͫͦͣ͟ 

͔͔͊͒͊ͨͭͪΣ ͭΦ ͔Φ ͎͙͍͊ͪ͊ͤͭͪͦ͊ͤͤ·͚ ͙͙ͣͤͣͯͣΥ 

Á ̂͊͘͟·͍͔͊ͭͫΎ ͍ ͊͋ͫͭͪ͊ͭͤ͟·ͻ ͔͙͙͒ͤͼ͊ͻ ͦͭ м ͒ͦ млл 

Á ˽͔͔͔͔ͪ͒ͦͨͪ͒ͤͤ͡·͔ ͤ͊͘;͔͙ͤΎ Low (25), Normal (50), High (100), ͊ ͔ͭ͊͗͟ 

͍ͦͣͦ͗ͤͦͫͭ͘Έ ͍͙ͯͫͭ͊ͤͦ͟ ͙͍ͨͪͦͦ͘͡Έ͎ͤͦͦ ͤ͊͘;͔͙ͤΎ όCustom) 

Á ˽ͪͦͨͯͫͤ͊͟Ύ ͫͨͦͫͦ͋ͤͦͫͭΈ ͊ͤ͊͊͟͡ ͔͙͒ͭͫ͡Ύ ͔ͣ͗͒ͯ ͙ͨͦͭͦ͊ͣ͟ ͨͪͦͨͦͪͼ͙ͦͤ͊͡Έͤͦ ͙ͻ 

Shares 

ü ˽͔͊ͪ͊ͣͭͪ· Limit ͙  Shares ͯ ͍͙͍ͫͭ͊ͤ͊͊͡ΌͭͫΎ ͭͦ͡Έͦ͟ ͒͡Ύ ͙ͫͻͦ͒Ύ΅͔͎ͦ ͭ ͪ͊ͺ͙͊͟ 
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ü Shares ͨ ͙͔ͪͣͤΎ͔ͭͫΎ ͭͦ͡Έͦ͟ ͟ ͦ͒ͤͦͣͯ ǾƳƴƛŎ 

ü Limit ͨ ͙͔ͪͣͤΎ͔ͭͫΎ ͟ Team (͎͔ͪͯͨͨ vmnic) 

ü ˸ͦ͗ͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͊͟͟ ͒͡Ύ мG, ͭ ͊͟ ͙ ͒͡Ύ 10G ͊ ͔͍͒͊ͨͭͪͦ 

 ʕ͙ ͔ͤͭͪͺ͔͚͔ͫ vSphere Client: 

 

˽͙͔ͪͣͪΥ 

  

˽ͪͦͨͯͫͤ͊͟Ύ ͫͨͦͫͦ͋ͤͦͫͭΈ ͊ͤ͊͊͟͡ - ~890 Mbps, ͙ ͘ ͙ͤͻΥ 

Å ул҈ ͨͦͯ͡;͔͊ͭ ͭͪ͊ͺ͙͟ iSCSI (~710 Mbps) 
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Å 20% ͨ ͦͯ͡;͔͊ͭ ͭͪ͊ͺ͙͟ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ ό~180 Mbps) 

̂ͯ͡;΄͔͙ͤΎ bƛŎ ¢ŜŀƳƛƴƎ ς Load Balanced Teaming 

ˤ͙͙͔ͤͣ͊ͤΥ ͔ͭͻ͙ͤ͊͟ [ƻŀŘ .ŀǎŜŘ ¢ŜŀƳƛƴƎ ό[.¢ύ ͒ͦͫͭͯͨͤ͊ ͭͦ͡Έͦ͟ ͒͡Ύ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ ͦͣͣͯͭ͊ͭͦͪ͊͟ Ǿ5{Φ 

˻͍ͫͤͦͤ͊Ύ ͘ ͊͒͊;͊ Load Based Teaming (LBT): 

Å ˽͔͍ͪ͒ͦͭͪ͊΅͔͙͔ͤ ͔͙͍͎ͤͫ͋͊͊ͤͫͪͦ͊ͤͤͦͦ͡ ͫͦͫͭͦΎ͙ͤΎ ͎͙ͤ͊ͪͯ͘͟ ͤ͊ ͺ͙͙͘;͔͙͔ͫ͟ ͔͔͍ͫͭ·͔ 

͔͊͒͊ͨͭͪ· ͻͦͫͭ͊ VMware ESX 4.1 

˽͔ͪͦ͋ͣ͊͡Υ ͙͒ͦͨͯͫͭͣΣ ͔ͫͭΈ н ͺ͙͙͘;͔͙ͫ͟ͻ ͔͔͍ͫͭ·ͻ ͔͊͒͊ͨͭͪ͊Σ ͤ͊ ͦͭͦͪ͟·͔ ͍͔ͯͫͭ͊ͤͦͤ͡ ͙ͭͨ 

͋͊ ͙͍͙͊ͤͫͪͦ͟͡ ζOriginating Virtual Port IDη. р ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ ͋ͯ͒ͯͭ ͙ͫͭ͊ͭ;͔͙ͫ͟ ͔͔͊ͪͨͤ͘͟͡· ͊͘ 

͙ͦ͒ͤͣ ͔͊͒͊ͨͭͪͦͣΣ ͊ ͦͫͭ͊͡Έͤ·͔ ͨΎͭΈ ς ͘ ͊ ͎͙͒ͪͯͣΦ ˽͙ͪ ΉͭͦͣΣ ͔͙ͫ͡ ͒͡Ύ ͔͍͚ͨͪͦ ͎ͪͯͨͨ· ͎ͤ͊ͪͯ͊͘͟ ͔͋ͯ͒ͭ 

͙ͪ͊ͫͭ ͙ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͔͍͎ͨͪͦͦ ͔͊͒͊ͨͭͪ͊ ͔͋ͯ͒ͭ ͔ͤ ͻ͍͊ͭ͊ͭΈΣ ͭͦ ͍͚ͭͦͪͦ ͔͊͒͊ͨͭͪ ͔ͣͦ͗ͭ ͙͍ͨͪͦͫͭ͊͊ͭΈΦ 

˾͔΄͔͙͔ͤ ͔ͨͪͦ͋ͣ͡· ͫ ͨͦͣͦ΅ΈΌ Load Based Teaming (LBT): 

Å LBT ͨ ͔͔ͪͤ͊ͤ͊͘;͔͊ͭ Port ID ͒ ͎͙ͪͯͣ vmnic ͨ ͙ͪ ͔͙͙ͦ͋ͤ͊ͪͯ͗ͤ ͔ͤ͒ͦͫͭ͊ͭͦ;͚ͤͦ ͚ͨͪͦͨͯͫͤͦ͟ 

͙ͫͨͦͫͦ͋ͤͦͫͭ 

Å ͚́͊ͦ͟ ͙ͫͭͯ͊ͼ͙͔͚ ͫ;͙͔ͭ͊ͭͫΎΣ ͎ͦ͒͊͟ ͍ ͔ͭ;͔͙͔ͤ ол ͔ͫͯͤ͒͟ ͊ͤ͊͟͡ ζ͙͊͋ͭ͘η ͤ͊ тр҈ ͙ ͔͔͋ͦ͡Φ 

Å 30 ͫ ͔ͯͤ͒͟ ς ͒ ͦͫͭ͊ͭͦ;͔ͤͦ ͍͔ͪͣΎΣ ;ͭͦ͋· ͔͍͙ͨͪ͒ͦͭͪ͊ͭͭΈ ͔͍ͤͦͨͪ͊͒͊ͤͤͯΌ ͔͙͍ͪ͋͊͊ͤͫͪͦͯ͟͡ 

ˤ ͙͔ͤͭͪͺ͔͚͔ͫ vSphere Client: 

 

˾͊ͫ΄͙͔͙͔ͪͤ ͔͙ͨͦ͒͒ͪ͗͟ IPv6 

̉ͭͦ ͋ ·ͦ͡ ͍  Virtual Infrastructure 3.5 (ESX 3.5): 

Å ˽͔ͦ͒͒ͪ͗͊͟ IPv6 ͒ ͡Ύ ͎͔͍ͦͫͭ·ͻ ˻˿ 

̉ͭͦ ͨͦΎ͍͙ͦͫ͡Έ ͍  VMware vSphere 4.0: 
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Å ˽͔ͦ͒͒ͪ ͗͊͟ ͒͡Ύ ESX 4  

Å ˽͔ͦ͒͒ͪ͗͊͟ ͒͡Ύ vSphere Client  

Å ˽͔ͦ͒͒ͪ͗͊͟ ͒͡Ύ vCenter Server 

Å ˽͔ͦ͒͒ͪ͗͊͟ ͒͡Ύ vMotion 

Å ͔͙͔̏ͫͨͪͣͤͭ͊͟͡Έͤ͊Ύ ͔ͨͦ͒͒ͪ͗͊͟ ͒͡Ύ IP Storage (iSCSI, NFS) 

Å ˹͔ͭ ͔͙ͨͦ͒͒ͪ͗͟ ͒͡Ύ vSphere vCLI, HA, FT, Auto Deploy 

̉ͭͦ ͨͦΎ͍͙ͦͫ͡Έ ͍ VMware vSphere 4.1: 

Å ˿͍͔͍͙͔ͦͦͭͭͫͭ ͔͍͙ͭͪ͋ͦ͊ͤΎͣ NIST (http://www.antd.nist.gov/usgv6/usgv6-v1.pdf)  

Å ˤ͟͡Ό;͊Ύ IPSEC, IKEv2 ͙  ͒ͪ. 

Å ˹͔ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭͫΎ ͒͡Ύ vSphere vCLI, HA, FT 

˽͙͔͊ͤͪͯͣ͡·͔ ͯͯ͡;΄͔͙ͤΎ ͒͡Ύ Cisco Nexus 2.0 

Å ̂ͨͪͦ΅͔͔ͤͤͦ ͍͔͙͔ͦ͋ͤͦͤ͡ ˽ ˻Υ 

Á ˨͡Ύ ͔͚ͣͦ͒ͯ͡ VSM ͙  VEM 

Á ˣ͙ͤ͊ͪͤ͊Ύ ͍͔͙ͫͦͣͫͭͣͦͫͭΈ 

Å ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ Weighted Fair Queuing (͎ͨͪͦͪ͊ͣͣͤ·͚ ͙͍ͨ͊ͤͪͦ͡΅͙͟) 

Å ̂ͯ͡;΄͔ͤͤ͊Ύ ͣ͊ͫ΄͙͔ͭ͊͋ͪͯͣͦͫͭΈ 

Å ˣ͔͔ͦ͡ ͎͙͔͋ͦ͟ ͍͔͙͔ͯͨͪ͊ͤ͡ ͨͪͦͺ͙͡Ύ͙ͣ ͍ͨͦͪͭͦ 

Å ˭͔͔͙͔͊ͪͨͤ͟͡ VLAN ͘ ͊ pNIC 

Å ͍̂ͫͭ͊ͤͦ΅͙͟ ͒ ͡Ύ VSM HA ͙  ͍ ͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͔ͣ͗͒ͯ ͣͦ͒ͯ͡Ύ͙ͣ L3 VEM/VSM 

Å ˹͊;͊ͦ͡ ͔͙ͫͪͭͺ͙͊͟ͼ͙͙ ͨͦ ͔͍͙ͭͪ͋ͦ͊ͤΎͣ EAL4 Common Criteria 

Å 4094 ͊ ͙͍ͭͤ͟·ͻ ±[!b 

Å ˣͦ͡Έ΄͔ ͨͪͦͺ͙͔͚͡ ͍ͨͦͪͭͦ ό> 512) 

http://www.antd.nist.gov/usgv6/usgv6-v1.pdf
http://ru.wikipedia.org/wiki/Wfq
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̂ͯ͡;΄͔͙͔ͤ ͪ͊͋ͦͭ· ͫ ͙͔͙ͫͫͭͣ͊ͣ ͻ͔͙ͪ͊ͤͤΎ ͒͊ͤͤ·ͻ όǾ{ǘƻǊŀƎŜύ 

˻͋΅͊Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͦ ͍ͤͦ·ͻ ͍ͦͣͦ͗ͤͦͫͭ͘Ύͻ 

Å ͔́ͻ͎͙ͤͦͦ͡Ύ Storage I/O Control ͒ ͡Ύ ͔͔͋ͦ͡ ͍͙ͨͪ͊͡Έ͚ͤͦ ͙͙͙ͨͪͦͪͭ͊͘ͼ͙͙ ͭͪ͊ͺ͙͊͟ ͦͭ 

͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ ͟ ͻ͙͙ͪ͊ͤ͡΅͊ͣ 

Å ˮ͔ͤͭͪͺ͔͚ͫ vStorage API for Array Integration (VAAI) 

Å ˹͍ͦ·͔ ͙͙͙ͫͭ͊ͭͫͭ͟ ͙͙͎ͣͦͤͭͦͪͤ͊ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ͍ Ǿ/ŜƴǘŜǊ ͙ ŜǎȄǘƻǇ 

͔́ͻ͎͙ͤͦͦ͡Ύ Storage I/O Control (SIOC) 

ˤ ͍͔͙͙ͪͫ VMware vSphere пΦл ͯ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ ͋·͙͡ ͚͙ͤ͊ͫͭͪͦ͟ {ƘŀǊŜǎ ͒͡Ύ ͔͎͙͙͊ͭͦͪ͟ 5ƛǎƪΣ 

ͦͭͦͪ͟·͔ ͔͔ͦͨͪ͒͡Ύ͙͡ ͨ ͙͙͔ͪͦͪͭͭ· ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ ͨͦ ͎͔ͤ͊ͪͯ͘͟ ͤ͊ ˿̆˨ ͍ ͪ͊ͣ͊͟ͻ ͦ ͎͒ͤͦͦ 

͔͍͔ͫͪͪ͊ ±aǿŀǊŜ 9{·Φ ́ͦ ͔ͫͭΈΣ ͔͙ͫ͡ ͙͔͔ͣͭͫΎ ͒ ͍͊ ͔͍͔ͫͪͪ͊ ±aǿŀǊŜ 9{· ͙  ͍͙ͪͭͯ͊͡Έͤ·͔ ͣ͊΄͙ͤ· ͤ͊ 

͙ͤͻΣ ͭͦ ͙͙͔ͨͪͦͪͭͭ· ͎͙ͤ͊ͪͯ͘͟ ͤ͊ ͙͔ͫͫͭͣͯ ͻ͔͙ͪ͊ͤͤΎ ͋ ͯ͒ͯͭ ͔͔͔ͪ͊ͫͨͪ͒ͤ͡· ͔ͫ͒ͯ͡Ό΅͙ͣ ͦ͋ͪ͊ͦͣ͘ ͙ͨͪ 

͙ͤ͊͡;͙͙ ͔͍ͨ͊ͪ͊ͣͭͪͦ Shares: 

 

;˻͔͔ͪ͒Έ ͒ ͙͍͎ͫͦͦͦ͟ ͙͍ͣ͊ͫͫ͊ ͍ͨͦͪͦͤͯ ͒ ͔͙͊ͫ͡͡Έ ͣ ͔͗͒ͯ ͻ͙ͦͫͭ͊ͣ ±aǿŀǊŜ 9{·Σ ͊ ͔ͯ͗ ͒͡Ύ ͎͊͗͒ͦͦ͟ 

ͻͦ ͫͭ͊ ͔͎ͦ ͨͪͦͼ͔ͤͭ ͦ;͔͔͙ͪ͒ ͔͙͒ͫ͡͡Ύ ͤ ͊ ;͙͊ͫͭ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ {ƘŀǊŜǎ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤΦ 

͚́͊ͦ͟ ͔ͣͻ͙͊ͤͣ͘ ͔ͤ ͔ͦͭͪ͊͗͊ͭ ͔ͪ͊͡ΈͤͯΌ ͙ͫͭͯ͊ͼ͙Ό ͨͦ ͦͭͤͦ΄͔͙ͤΌ ͟ ͔͍͙ͭͪ͋ͦ͊ͤΎͣ ͍͙ͪͭͯ͊͡Έͤ·ͻ 

ͣ͊΄͙ͤ ͟ ͍ ͍ͦ͒ͯ-͍·͍ͦ͒ͯΣ ͨͦͫͦ͟͡Έͯ͟ ͔͒͊͗ ͙͔͔ͤ͊͋ͦ͡ ͙͙ͪͭ͟;ͤ·͔ ͔͍͙ͫͪͫ· ͍ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ͊ͻ ͤ͊ 
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ͻ͔ͦͫͭ ±aǿŀǊŜ 9{· ͍ ͔͔͊ͫͭͪ͟͡ ͔ͤ ͎ͣͦͯͭ ͨͦͯ͡;͙ͭΈ ͋ͦ͡Έ΄͔Σ ;͔ͣ мκƴ ͦͭ ͦ;͔͔͙ͪ͒ ͙͍ͣ͊ͫͫ͊ ͒͡Ύ ͭͦͣ͊ 

±aC{ κ [¦bΣ ͎͔͒ ƴ - ;͙ͫͦ͡ ͻ͍ͦͫͭͦ 9{·Φ 

͔́ͻ͎͙ͤͦͦ͡Ύ {ǘƻǊŀƎŜ Lh /ƻƴǘǊƻƭ ό{/Lhύ ͍  VMware vSphere пΦм ͍ͨͦͦ͘͡Ύ͔ͭ ͙͔͙ͣͤͭ͘Έ ͒͊ͤͤͯΌ ͙ͫͭͯ͊ͼ͙Ό 

͊͘ ͫ;͔ͭ ͍͒ͯͻ ͔ͭͻ͙ͤ͟Υ 

Å ˤ·;͙͔͙͔ͫͤ͡ ͔͔͊͒ͪ͗͘͟ όƭŀǘŜƴŎȅύ ͤ͊ ͭͦͣ ±aC{ ͒͡Ύ ͊ͨͯͫ͊͘͟ ͔ͣͻ͙͊ͤͣ͊͘ {/Lh ό͔͔͋ͦ͡ о5 ms ͨ ͦ 

ͯͣͦ͡;͙͊ͤΌ) 

Å ˮ͔͔͙͔ͣͤͤ͘ ͚ͨͪͦͨͯͫͤͦ͟ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͊ͤ͊͊͟͡ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ ͻͦͫͭ͊ ͟ ˿̆˨ ͊͘ ͫ;͔ͭ 

͙͔͔͙ͣͤͤ͘Ύ ͎ ͙ͯ͋ͤ͡· ͦ;͔͔͙ͪ͒ I.!-͔͊͒͊ͨͭͪ͊ (device queue depth) 

˾͔͎͙͍ͯͪͦ͊͟͡ ͦ;͔͔͙ͪ͒ ͫͦ ͫͭͦͪͦͤ· I.!-͔͊͒͊ͨͭͪ͊ ͍ͨͦͦ͘͡Ύ͔ͭ ͔͔͋ͦ͡ ͔ͦͪͪͭͤͦ͟͟ ͔͔͙ͪ͊ͫͨͪ͒ͭ͡Έ ͎ͤ͊ͪͯͯ͘͟ 

ͤ͊ ˿̆˨ ͔ͣ͗͒ͯ ͔͍͙͙ͫͪͫ͊ͣ ͍ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ͊ͻ ͍ ͫ ͍͔͍͙͙ͦͦͭͭͫͭ ͫ ͙ͻ ͔͙ͨ͊ͪ͊ͣͭͪ͊ͣ Shares 

(͙͔ͦͭͤͦͫͭ͡Έͤ·͚ ͙͙͔ͨͪͦͪͭͭ) ͙  Limit (͊͋ͫͦ͡Ό͔ͭͤͦ ͎͙ͦͪ͊ͤ;͔͙͔ͤ ͍ ͔ͦͨͪ͊ͼ͙Ύͻ ͍͍ͦ͒͊-͍·͍ͦ͒͊Σ IOPS). 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͍ VMware ESX 4.1 ͨ ͙͙͙ͪͦͪͭ͊͘ͼ͙Ύ ͭͪ͊ͺ͙͊͟ ͟ ˿̆˨ ͔ͪ͊͋ͦͭ͊ͭ ͭ͊͟Υ 

 

˴͊͟ ͍͙͒ͤͦ ͙͘ ͙ͪͫͯͤ͊͟Σ ͙͔͔ͤ͊͋ͦ͡ ͙͙ͪͭ͟;ͤ·͚ ͔͍͙ͫͪͫ όͪ͊ͫͤ͟·͚ ͼ͍͔ͭύΣ ͙ͨͪ ͍͙ͯͫͦ͡Ύͻ ͊͒͊ͤͤ͘·ͻ Shares 

͒͡Ύ ͔ͤͫͦ͟͡Έ͙͟ͻ ͻ͍ͦͫͭͦ 9{·Σ ͍ͨͦͦ͘͡Ύ͔ͭ ͔ͨͦͭͪ͋͡ΎͭΈ сл҈ ͦͭ ͎ͭͦͦΣ ;ͭͦ ͔ͣͦ͗ͭ ͍·͒͊ͭΈ ͙͍͒ͫͦ͟·͚ ͙͍ͣ͊ͫͫ 

͒͡Ύ ͎͒͊ͤͤͦͦ ͭͦͣ͊ ±aC{Φ ̏ͭͦ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͫͦͦͭͤͦ΄͔͙ͤΌΥ 

1500 (shares ʩʝʨʚʠʩʘ) / 2500 (ʦʙʱʠʝ shares ɺʄ ʭʦʩʪʦʚ) * 100% = 60% 

http://www.vmgu.ru/articles/vmware-hba-settings
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˸͔ͻ͙͊ͤͣ͘ {ǘƻǊŀƎŜ Lh /ƻƴǘǊƻƭ ͒͡Ύ ͻ͍ͦͫͭͦ ±aǿŀǊŜ 9{· ͍͟͡Ό;͔͊ͭͫΎ ͙ͨͪ ͔͍ͨͪ·΄͔͙͙ͤ ͎ͨͦͪͦ͊ ƭŀǘŜƴŎȅ 

͒͡Ύ ͭͦͣ͊ ±aC{Σ ͔͔ͦͨͪ͒͡Ύ͔͎ͣͦͦ ͨͦ͡Έ͍͔͔ͦ͊ͭͣ͘͡Σ ;ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͔ͤ͊͒͗ͤͦ ͊͘΅͙͙ͭͭΈ ͙͔͔ͤ͊͋ͦ͡ 

͙͙ͪͭ͟;ͤ·͔ ͔͍͙ͫͪͫ· ͍ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ͊ͻ ͦͭ ͍͔͍ͫͨͫͦ͟͡ ͎͙ͤ͊ͪͯ͘͟ ͤ͊ ͙͔ͫͫͭͣͯ ͻ͔͙ͪ͊ͤͤΎ ͒͊ͤͤ·ͻ ͍ 

͍͙ͪͭͯ͊͡Έ͚ͤͦ ͙ͤͺ͔ͪ͊ͫͭͪͯͭͯͪ͟Φ 

ˤ͟͡Ό;͔͙͔ͤ ͙ ͚ͤ͊ͫͭͪͦ͊͟ {ǘƻǊŀƎŜ Lh /ƻƴǘǊƻƭ ͍ ͙͔ͤͭͪͺ͔͚͔ͫ vSphere Client. 

1Φ ˾͍͊ͫͫͭ͊͡ΎΌͭͫΎ ͙͙͔ͨͪͦͪͭͭ· ό{ƘŀǊŜǎύ ͒͡Ύ ͔͎͙͙͊ͭͦͪ͟ 5ƛǎƪ ͯ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤΥ 
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2. ʕ ͟͡Ό;͔͊ͭͫΎ ͔ͭͻ͎͙ͤͦͦ͡Ύ SIOC ͒ ͡Ύ Datastore: 

 

оΦ {ƘŀǊŜǎ ͒͡Ύ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ ͦͭͦ͋ͪ͊͗͊ΌͭͫΎ ͍ ͍͚͍ͫͦͫͭ͊ͻ ͍ ͙ͪͭͯ͊͡Έͤ·ͻ ͣ͊΄͙ͤ ͒͡Ύ Datastore: 

 


