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˴ͦͪͦͭͦ͟ ͦ  ͎ ͍͊ͤͦͣ͡ 

͙́ͪ͊͒ͼ͙ͦͤͤ·͔ ͙͍͒ͫͦ͟·͔ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͍͊ͫͭ͊͘͡ΎΌͭ ͙͙͍͊͒ͣͤͫͭͪ͊ͭͦͪͦ ͻ͔͙ͪ͊ͤͤΎ ͍·͔͒͡ΎͭΈ 

͔ͣͫͭͦ ͨͦ͒ ͤͯ͗͒· ͙͔͙͚ͨͪͦ͗ͤ͡  ͍͔ͣͦͣͤͭ ͙ͫͦ͒͊ͤ͘Ύ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͔͎ͦ LUN ͙͙͡ ͭͦͣ͊. ˽͔ͪͦ͋ͣ͊͡ 

͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͭͦͣΣ ;ͭͦ ͤ͊ ͔ͣͦͣͤͭ ͙ͫͦ͒͊ͤ͘Ύ [¦b ͙͙͡ ͭͦͣ͊Σ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͙͙͡ ͊͒͊͘;͙Σ 

͊͟͟ ͍͙ͨͪ͊ͦ͡Σ ͔ͤΎͫͤ·Σ ;ͭͦ ͍·͔ͤͯ͗͒͊ͭ ͍·͔͒͡ΎͭΈ Ήͭͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͫͦ ͤ͊͘;͙͔ͭ͡Έͤ·ͣ ͊ͨ͊ͫͦͣ͘. 

˿͙͔ͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ NetAppϰ ͨ ͔͎ͪ͒͊͊͡Όͭ ͣͦ΅ͤ·͔  ͙ ͎͙͙͔͋͟ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ 

͍ͨͪͦͫͭͪ͊ͤͫͭ͊Σ ͒͊Ό΅͙͔ ͙͙͊͒ͣͤͫͭͪ͊ͭͦͪͯ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͔ͣͭͦ͒· ͙͙ͫͤͭ͘Έ ͊ͭͪ͊ͭ͘·Σ ͫͦͻͪ͊ͤΎΎ 

͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͍͔͍͍ͫͦͦͭͭͫͭͦ͊ͭΈ ͔͍͙ͭͪ͋ͦ͊ͤΎͣ ͊͒͊͘; ͨͦ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ͙ 

͔͙ͣͦͫͭ͟. ̏ͭͦͭ ͔͒ͦͯͣͤͭ͟ ͙ͦͨͫ·͍͔͊ͭ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͙ ͙ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͨͦ Ήͺͺ͔͙͍ͭͤͦͣͯ͟ 

͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ό ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͻ͔͙ͪ͊ͤͤΎ ͒͡Ύ {!b ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ NetApp FAS. 
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1  ˏ ̃̆̅̆̎̉̆  
̏ͭͦͭ ͔͒ͦͯͣͤͭ͟ ͙ͦͨͫ·͍͔͊ͭ, ͊͟͟ Ήͺͺ͔͙͍ͭͤͦ͟ ͔͔ͪ͊ͫͨͪ͒͡ΎͭΈ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͻ͔͙ͪ͊ͤͤΎ ͤ ͊ ͙͔ͫͫͭͣ͊ͻ 

NetApp ͒͡Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ ͔ͫͭΎͻ Fibre Channel ͙͙͡ iSCSI. ̏ͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͻ͔͙ͪ͊ͤͤΎ ͙͙ͫͭͦͪ;͔͙ͫ͟ 

͍͔͎ͫ͒͊ ͋·͊͡ ͔͍ͤ·ͫͦ͊͟, ͨ ͦ ͙ͨͪ;͙͔ͤ ͔͚ͫͦ͗ͤͦͫͭ͡ ͨͪͦͼ͔ͫͫ͊ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͙͙͡ ͙͔͔͙ͣͤͤ͘Ύ 

͔͔͔͎ͪ͊ͫͨͪ͒ͤͤͦͦ͡ ͔͙͒ͤͦ͗͒· ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͤ͊ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͊ͪͻ͙͔ͭͭͯͪ͊͟ͻ ͙͍͒ͫͦ͟·ͻ ͙͍͍ͣ͊ͫͫͦ 

ͻ͔͙ͪ͊ͤͤΎΣ ;ͭͦ͋· ͍͔͍͍ͫͦͦͭͭͫͭͦ͊ͭΈ ͙͔ͣͤ͘ΎΌ΅͙ͣͫΎ ͔͍͙ͭͪ͋ͦ͊ͤΎͣ ͊͒͊͘;. ˿ ͙͔ͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ NetApp, ͫ  

͔ͣͦͣͤͭ͊ ͍͔͔͙ͤ͒ͪͤΎ ͔ͭͻ͎͙͙ͤͦͦ͡ FlexVolϰ ͍ ͍͔͙͙ͪͫ  ͫData ONTAPϯ тΦлΣ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͔͔ͨͪ͒͡Έͤͦ 

͎͙͋ͯ͟Ό ͙͎ͨ͊ͪ͊͒ͣͯ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊, ͍ͨͦͦ͘͡ΎΌ΅ͯΌ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ό ͙͙͙͙͍ͣͤͣͪͦ͊ͭ͘Έ 

͔͙ͤͫͨͦ͡Έ͔͔ͯͣͦ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ. ̏ͭͦͭ ͔͒ͦͯͣͤͭ͟ ͤ ͔ ͦͻ͍͊ͭ·͍͔͊ͭ ͍ͦͨͪͦͫ· ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ thin 

provisioning ͙ͨͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ LUN  ͫ FlexCloneϰΣ ͭ͊͟ ͊͟͟ Ή͙ͭ ͔ͣͭͦ͒· ͔ͪ͊ͫͫͣͦͭͪͤ· ͍ ͎͙͒ͪͯͻ 

ͪ͊͋ͦͭ͊ͻ.  

2  ̊ ̖̜̆̏̂̏̅̉̍̆ ̓ ̠̑̆̂̏̃́̎̉ ̋  ̘ ̟̉̓́̓̆̌ 
̏ͭͦͭ ͔͒ͦͯͣͤͭ͟ ͔͍͊͒ͪͫͦ͊ͤ ͊ͪͻ͙͔ͭͭͦͪ͊ͣ͟ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ  ͙ ͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ, 

ͪ͊ͪ͊͋͊ͭ͘·͍͊Ό΅͙ͣ ͔ͪ΄͔͙ͤΎ,  ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ NetApp FAS. ˨͡Ύ ͎ͭͦͦ ;ͭͦ͋· 

͍ͦͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͔͙ͣͭͦ͒͊ͣ  ͙ ͨͪͦͼ͔͙͒ͯͪ͊ͣ, ͙ͦͨͫ͊ͤͤ·͙ͣ  ͍ Ήͭͦͣ ͔͔͒ͦͯͣͤͭ͟, ;͙͔ͭ͊ͭ͡Ό 

͔ͤͦ͋ͻ͙ͦ͒ͣͦ:  

¶ ˮ͔ͣͭΈ ͍͋͊ͦ͘·͔ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡Ύ ͦ ͚͍͔͋ͯͫͭͪͦͫͭ ͙͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ NetApp FASΣ ͙ ͙͔ͨͪͣͤΎ͔ͣ·ͻ 

͍ ͙ͤͻ ͎ͨͪͦͪ͊ͣͣͤ·ͻ ͔ͪ΄͔͙ͤΎͻΣ ͍ ͙ͦ͋͊ͫͭ͡ Fibre Channel ͙ /͙͙͡ iSCSI  

¶ ˽͙ͪͤΎͭΈ ͍ͦ ͍͙͙͔ͤͣ͊ͤΣ ;ͭͦ Ήͭͦͭ ͔͒ͦͯͣͤͭ͟ ͍ͦͫͤͦ·͍͔͊ͭͫΎ ͤ ͊ ͍ͦͣͦ͗ͤͦͫͭ͘Ύͻ ͍͔͙͙ͪͫ Data 

ONTAP release 7.2.4 ͙  ͔͔ͨͦ͒ͤ͘Φ 

3  THIN PROVISIONING  

3.1  ̨ ̐̑̆̅̆̌̆̎̉̆  
˿ͯͭΈ thin provisioning  ͍ ͔͍͔͙͙ͨͪ͒ͦͫͭ͊ͤ͡ ͻͦͫͭ͊ͣ ͋ͦ͡Έ΄͔͎ͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊, ;͔ͣ ͙͍͔ͨͪͫͯͭͫͭͯͭ 

ͺ͙͙͘;͔͙ͫ͟ ͤ ͊ ͙͔͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ. ˿͙͔ͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ NetApp ͍͔͎ͫ͒͊ ͙͔͙ͣ͡ ͭ͊ͯ͟ΌΣ ͦ͋·;ͤͦ 

͔ͤͨͪͦͫͭͯΌ  ͍ ͔͙ͪ͊͊͘͡ͼ͙͙ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͒͡Ύ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊, ͫ ͒ͦͫͭͯͨͦͣ ͨͦ 

ͨͪͦͭͦͦ͊ͣ͟͡ FC  ͙iSCSIΣ ͊ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͔ͭͻ͎͙͙ͤͦͦ͡ FlexVol ͍ ͔͔͚͍͔ͫͣͫͭ Data ONTAP 7.0 ͘ ͤ͊;͙͔ͭ͡Έͤͦ 

͍͔͙ͯ͡;͙͊͡ ͔͔ ͎͙͋ͦͫͭ͟Έ. ˽ ͙͔ͪͣͪͦͣ ͙ ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ thin provisioning ͋ ͔ͯ͒ͭ ͍ ͙͊ͪ͊ͤͭ, ͟ ͎ͦ͒͊ ͤ  ͊ͫ ͙͔͔ͫͭͣ 

ͻ͔͙ͪ͊ͤͤΎ, ͺ͙͙͘;͔͙ͫͣ͟ ͔ͪ͊ͣͪͦͣ͘ 5000GB, ͙͙͊͒ͣͤͫͭͪ͊ͭͦͪͦͣ ͍·͔͔͒ͤ͡· 15 LUN-ͦ ͍ ͙ͪ͊͘͡;ͤ·ͣ 

ͻͦͫͭ͊ͣ, ͔ͪ͊ͣͪͦͣ͘ ͨ ͦ500GB ͊͗͒͟·͚.  ʕ͒͊ͤͤͦͣ ͙͔͔ͨͪͣͪ ͙͙͊͒ͣͤͫͭͪ͊ͭͦͪ ͻ͔͙ͪ͊ͤͤΎ ͔͔͙ͪ͊ͫͨͪ͒͡͡ 

7500GB ͍ͨͪͦͫͭͪ͊ͤͫͭ͊, ͻͦͭΎ ͙͔ͫͫͭͣ͊ ͻ͔͙ͪ͊ͤͤΎ ͙͔͔ͣͭ ͺ͙͙͘;͔͙ͫ͟ ͭͦ͡Έͦ͟ 5000GB ͙ͫͨͦ͡Έ͔͎ͯͣͦͦ͘ 

͍ͨͪͦͫͭͪ͊ͤͫͭ͊. ˾͔͔͊ͯͣͭͫ͘Ύ, ͔͙ͫ͡ ͍͔ͫ 15 ͻ͍ͦͫͭͦ ͍͔͔ͦ͒ͤͦͪͣͤͤͦ ͔͚͍͊͒ͫͭͯ͘Όͭ ͨͦ 500GB ͍·͔͔͒ͤͤ͡·ͻ 

͙ͣΣ ͭͦ Ήͭͦ ͔͋ͯ͒ͭ ͔͚ͨͪͦ͋ͣͦ͡. ˢ͙͙͒ͣͤͫͭͪ͊ͭͦͪ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͔͒ͦ͗ͤ͡ ͔͋ͯ͒ͭ ͤ͊͋͡Ό͒͊ͭΈ ͊͘ 

͍͔ͯͪͦͤͣ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͤ͊ ͙͔͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎΣ ͙ ͍͒ͦ͋͊͡ΎͭΈ ͒ͦͫͭͯͨͤͯΌ ͔ͣͦͫͭ͟ΈΣ ͎ͦ͒͊͟ 

Ήͭͦ ͔͔ͨͦͭͪ͋ͯͭͫΎ. 

 ʕ͙ͪ͊͘͡;ͤ·ͻ ͦͭͪ͊ͫ͡Ύͻ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡ ͙ ͙͔͋ͤͫ͊͘ ͚ͭ͊ͦ͟ ͨͦ͒ͻͦ͒ ͙͍͊ͭͤͦ͟ ͙ͫͨͦ͡Έ͔ͯͭͫ͘ΎΦ ˹͙͔͊ͨͪͣͪΣ 

͙ͦͣͨ͊ͤ͟ΎΣ ͙͊ͤͣ͊͘Ό΅͊ΎͫΎ ͍͔͙͔ͦ͒ͦͫͤ͊͋͗ͤͣΣ ͔ͤ ͪ͊ͫͫ;͙ͭ·͍͔͊ͭ ͍͙ͫͦ ͔ͪͫͯͪͫ· ͨͦ ͤ͊ͨͦͪͯ ͍ͦ͒· ͤ͊ 

͍͙͊ͪ͊ͤͭΣ ͎ͦ͒͊͟ ͍͔ͫ ͔ ͔ ͔͙͔͙ͨͦͭͪ͋ͭ͡ ͦͭͪͦ͟Όͭ ͪ͊ͤ͟· ͍͍ͦ͒ͦͨͪͦͦ͒͊ ζͤ͊ ͨͦͤͯ͡Ό ͣͦ΅ͤͦͫͭΈηΦ 

˴͙ͦͣͨ͊ͤΎ, ͦ͋·;ͤͦ, ͪ͊ͫͫ;͙ͭ·͍͔͊ͭ ͤ͊ ͭͦΣ ;ͭͦ ͭͦ͡Έͦ͟ ͔ͤͦͭͦͪ͟·͚ ͪ͊ͯͣͤ͘·͚ ͨͪͦͼ͔ͤͭ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ 

͍ͦͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͍͍ͦ͒ͦͨͪͦͦ͒ͦͣ ͍ ͒͊ͤͤ·͚ ͔ͦͤͪͭͤ͟͟·͚ ͔ͣͦͣͤͭΦ ˢ͎͙ͤ͊ͦ͡;ͤͦ  ͙  ͍͍͚͋͊ͤͦͫͦ͟͟ ͫͺ͔͔ͪ, 

͋ͦ ͡Έ΄͙͍ͤͫͭͦ ͍͋͊ͤͦ͟ ͤ ͔͔͙͒ͪ͗ͭ  ͍ͻ͙͙ͪ͊ͤ͡΅͊ͻ ͎͔ͦͪͦͣͤͦ ͙ͦ͟͡;͔͍ͫͭͦ ͙ͤ͊͡;ͤ·ͻΣ ͍ ͪ͊ͫ;͔͔ͭ ͤ͊ ͭͦΣ ;ͭͦ 

͍͔ͫ ͙͔ͤͭ͟͡· ͋͊ͤ͊͟ ͪ͊ͦͣ͘ ͊͘ͻͦͭΎͭ ͨͦͯ͡;͙ͭΈ ͙ͤ͊͡;ͤ·͔ ͨͦ ͍͙ͫͦͣ ͫ;͔ͭ͊ͣ ͪ͊ͦͣ͘. ˴͊͟ ͍͙ͨͪ͊ͦ͡, ͙ͦͤ 



ͪ͊ͫͫ;͙ͭ·͍͊Όͭ, ;ͭͦ ͭͦ͡Έͦ͟ ͔ͤͦͭͦͪ͟·͚ ͨͪͦͼ͔ͤͭ ͙͔͍ͤͭͦ͟͡ ͔ͣͦ͗ͭ ͙ͦ͋ͪ͊ͭͭΈͫΎ ͍ ͚͊ͦ͟͟-ͭͦ ͔ͣͦͣͤͭ 

͍͔͔͙ͪͣͤ ͊͘ ͙ͤ͊͡;ͤ·͙ͣΣ ͙ Ήͭͦ ͔͒͊ͭ ͙ͣ ͤ͊͘;͙͔ͭ͡ΈͤͯΌ ͎͙͋ͦͫͭ͟Έ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘. ˻͋͊ Ή͙ͭ ͙͔ͨͪͣͪ͊ 

ͨͦ͊͘͟·͍͊Όͭ, ;ͭͦ ͍͋͊ͦ͊͘Ύ ͦͤ͟ͼ͔ͨͼ͙Ύ thin provisioning ΄͙ͪͦͦ͟ ͙͔ͨͪͣͤΎ͔ͣ͊ ͍ ͙͔ͣͪΣ ͍ ͭͦͣ ;͙͔ͫ͡ ͦͤ͊ 

͔ͣͦ͗ͭ ͋·ͭΈ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͊͘ ͙ ͍ ͙ͦ͋͊ͫͭ͡ ͻ͔͙ͪ͊ͤͤΎ ͒͊ͤͤ·ͻ. ˻;͔͍͙͒ͤͦ, ;ͭͦ thin provisioning ͙͔͔ͣͭ ͔ͭͣ 

͋ͦ͡Έ΄ͯΌ ͙͔͙ͨͪͣͤͣͦͫͭΈ ͙ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͔͔ͨͪ͒ ζ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͣη ͔ͣͭͦ͒ͦͣ, ;͔ͣ ͋ͦ͡Έ΄͔ ͔ͣͦͫͭ͟Έ 

͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ, ͙  ;͔ͣ ͋ͦ͡Έ΄͔ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡  ͙ͫͪ͊͘͡;ͤ·ͣ ͻ͔͊ͪ͊ͭͪͦͣ͟ ͔͔͙ͨͦͭͪ͋ͤ͡Ύ ͙͍͎͒ͫͦͦͦ͟ 

͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͔  ͔͙ ͫͨͦ͡Έͯ͘ΌͭΦ 

3.2  WAFL ɂ ̓ ̏ȟ ̘̓̏ ̠̐̏̈̃̏̌̆̓ ̞̓̏̍̔ ̝̑́̂̏̓́̓  
WAFL, Ύ͍͡ΎΌ΅͙͚ͫΎ ζ͔ͫͦͣ͡ ͍͙͙ͪͭͯ͊͊͘͡ͼ͙͙η ͍ Data ONTAP, Ήͭͦ ͭͦΣ ;ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͔͚͍͍͊͒ͫͭͦ͊ͭ͘Έ thin 

provisioning. ˴͎ͦ͒͊ ͔ͫͦ͒͊ͭͫ͘Ύ LUN, ͭͦ ͦͤ ͤ ͔͙͔͊ͤͣ͊ͭ͘ ͔ͦͤͪͭͤ͟͟·ͻ ͍͋ͦͦ͟͡ ͤ ͔͊ͭͦͣ NetApp. ˤ͔ͣͫͭͦ 

Ή͎ͭͦͦ, ͙͋ͦ͟͡ ͙͊ͤͣ͊͘ΌͭͫΎ ͤ ͔͊ͭͦͣ NetApp ͭͦ͡Έͦ͟ ͎ͭͦ͒͊Σ ͎ͦ͒͊͟ ͒͊ͤͤ·͔ ͤ ͊ͫ͊ͣͦͣ ͔͔͒͡ ͤ ͔͎͊ͤͦ 

͙͊ͨͫ͘·͍͊ΌͭͫΎ. ̏ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͙͊͒ͣͤͫͭͪ͊ͭͦͪͯ ͍·͔͒͡ΎͭΈΣ ͫ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͨͦ͒͟͡Ό;͔ͤͤ·ͻ ͔͍͔͍ͫͪͪͦΣ 

͋ͦ͡Έ΄͔ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Σ ;͔ͣ ͺ͙͙͘;͔͙ͫ͟ ͙͔͔ͣͭͫΎ ͤ͊ ͙͔͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ.  

4  ̞ ̝̒̐̏̌̈̏̃́̎̉̆ ̐̑̏̒̓̑́̎̒̓̃́ LUN  

4.1  ˞  ̘̓̏̋̉ ̠̈̑̆̎̉ ̖̏̒̓́ ̉̌̉ ̜̒̉̒̓̆̍ ̖̠̑́̎̆̎̉  
˽ͦ͡Έ͍͔͙ͦ͊ͭ͘͡ ;͊ͫͭͦ ͔͍͙ͤͨͪ͊͡Έͤͦ ͙ͨͦͤͣ͊Όͭ ͙ͫͭͯ͊ͼ͙Ό ͫ ͙ͫͨͦ͡Έ͍ͦ͊ͤͤ͘·ͣ ͔ͣͫͭͦͣ ͍͙ͤͯͭͪ LUN. 

˽͙ͪ;͙ͤ͊ ͦ΄͙͙͋͟  ͍ͭͦͣ, ;ͭͦ ͍ͨͦ͒͊͡ΎΌ΅͔ ͋ͦ͡Έ΄͙͍ͤͫͭͦ LUN-ͦ ͍͔ͤͫͯͭ ͤ ͔͔͊ͫ͋ ͺ͚͍͊ͦͯ͡Ό ͙͔ͫͫͭͣͯ,  ͙

ͭ,ͦ ͤ͊ͫͦ͟͡Έͦ͟ ͨͦͤ͊͡ ͺ͚͍͊ͦ͊͡Ύ ͙͔ͫͫͭͣ͊, ͤ ͔ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͭͦͣͯ, ͤ͊ͫͦ͟͡Έͦ͟ ͨͦͦͤ͡ ͫ͊ͣ [¦bΦ 

˽͔͙ͪ͒ͨͦͦ͗ͣ͡, ;ͭͦ ͺ͚͍͊ͦ͊͡Ύ ͙͔ͫͫͭͣ͊ ͫͦͤ͟ͺ͙͎͙͍ͯͪͪͦ͊ͤ͊ ͭ͊͟, ;ͭͦ ͙͔͊ͤͣ͊ͭ͘ ͍͔ͫ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ LUN, 

͙ͨͪ Ήͭͦͣ LUN ͔͋ͯ͒ͭ ͍͔͎ͫ͒͊ ͔͊ͨͦͤͤ͘͡ ͺ͚͍͚͊ͦͦ͡ ͙͔͚ͫͫͭͣͦΣ ͙ ͔͊ͨͦͤͤ͘͡ ͤ͊ͫͭͦ͡Έͦ͟Σ ͤ͊ͫͦ͟͡Έͦ͟ 

͔͊ͨͦͤͤ͊͘͡ ͤ͊ͻͦ͒Ύ΅͊ΎͫΎ ͤ͊ ͔ͤͣ ͺ͚͍͊ͦ͊͡Ύ ͙͔ͫͫͭͣ͊.  ˿ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ, ͨͪͦͼ͔ͤͭ 

͙ͫͨͦ͡Έ͍͎ͦ͊ͤͤͦͦ͘ LUN ͔͋ͯ͒ͭ ͍͔͎ͫ͒͊ ͍͔͙ͯ͡;͙͍͊ͭΈͫΎΣ ͙ ͙͎ͤͦ͒͊͟ ͔ͤ ͔ͯͣͤ Έ΄͔͊ͭͫΎΣ ͔͙ͫ͡ ͭͦ͡Έͦ͟ ͔ͤ 

͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͨͪͦͼ͔ͫͫ space reclamationΣ ͦ ͦͭͦͪͦͣ͟ ͣ· ͎͍͙ͨͦͦͦͪͣ ͔͔͒͊͡.  

˥ͪ͊ͺ͙͟ ͙͔ͤ͗ ͔ͨͦͣͦ͗ͭ ͨͦͤΎͭΈ, ͨͦ;͔ͣͯ ͔͔ͫͭͨͤΈ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ LUN ͙͎ͤͦ͒͊͟ ͔ͤ ͔ͯͣͤΈ΄͔͊ͭͫΎΣ ͔͙ͫ͡ 

͔ͤ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ space reclamation. ˥ͪ͊ͺ͙͟ ͨͦ͊͘͟·͍͔͊ͭ ͔͔͙ͭͦͪͭ;͔͙͚ͫ͟ ͫͯ͡;͚͊, ͎ͦ͒͊͟ ͺ͚͍͊ͦ͊͡Ύ 

͙͔ͫͫͭͣ͊  ͙ LUN ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͺ͚͍͎͊ͦͦͦ͡ ͻ͔͙ͪ͊ͤͤΎΣ ͙ ͍ͨͪͦͦ͒ΎͭͫΎ ͙͙͊ͨͫ͘ ͙ ͔͙ͯ͒͊ͤ͡Ύ ͙͘ 

ͺ͚͍͚͊ͦͦ͡ ͙͔ͫͫͭͣ·. ͎̊͊ 1  ͙ 2 ͨͦ͊͘͟·͍͊Όͭ, ͊͟͟  ͙͙͔ͦ͗͒͊ͣͦ, ;ͭͦ ͺ͚͍͊ͦ͊͡Ύ ͙͔ͫͫͭͣ͊  ͙ LUN ͦ͋͊ 

ͫͦͦ͋΅͊Όͭ ͍ͪ͊ͤͯΌ ͍͔͙͡;͙ͤͯ ͙ͫͨͦ͡Έ͍͎ͦ͊ͤͤͦͦ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Σ ͎ͦ͒͊͟ ͺ͚͊͡ ͙͊ͨͫ͘·͍͔͊ͭͫΎ ͤ͊ 

ͺ͚͍͊ͦͯ͡Ό ͙͔ͫͫͭͣͯ. ˹ ͊΄͎͔͊ 3 ͍͙͔ͦͤ͊ͭ͘͟ ͙ͪ͊ͤ͘ͼ͊ ͔ͣ͗͒ͯ ͔ͭͣΣ ;ͭͦ ͫͦͦ͋΅͔͊ͭ ͻͦͫͭ ͙͙͡ ͺ͚͍͊ͦ͊͡Ύ 

͙͔ͫͫͭͣ͊ ͫ ͔ͭͣΣ ;ͭͦ ͍͙͙͒ͭ ͙͔ͫͫͭͣ͊ ͻ͔͙ͪ͊ͤͤΎ. ˹ ͊Ήͭͦͣ ΄͎͔͊, ͺ͚͊͡ 1  ͙2 ͔ͯ͒͊ͤ͡·, ;ͭͦ ͤ͊͘;͙ͭΣ ;ͭͦ 

͙͋ͦ͟͡Σ ͙ͫͨͦ͡Έ͍ͦ͊ͤͤ͘·͔ Ή͙͙ͭͣ ͺ͚͙͊͊ͣ͡Σ ͫ;͙ͭ͊ΌͭͫΎ ͍͔ͦͫͦ͋ͦ͗͒ͤͤ·͙ͣ ͙ ͒ͦͫͭͯͨͤ·͙ͣ ͺ͚͍͚͊ͦͦ͡ 

͙͔͔ͫͫͭͣ. ˩͙͍͔͒ͤͫͭͤͤ·͚ ͺ͚͊͡, ͍͔ͫ ͔΅͔ ͙͍ͨͪͫͯͭͫͭͯΌ΅͙͚  ͍ͺ͚͍͚͊ͦͦ͡ ͙͔͔ͫͫͭͣ, Ήͭͦ ͺ͚͊͡ 3, ͭ͊͟ ;ͭͦ 

͙͔ͫͫͭͣ͊ ͫͦͦ͋΅͔͊ͭ ͦ ͍͔͎ͫͦ 25% ͘ ͔͙͊ͨͦͤͤͤͦͫͭ͡. ˻͒ͤ͊ͦ͟ ͙͔ͫͫͭͣ͊ ͻ͔͙ͪ͊ͤͤΎ ͨ-͔͔ͦͨͪ͗ͤͣͯ ͎͍͙ͦͦͪͭ  ͦ

75% ͙ ͫͨͦ͡Έ͍͎ͦ͊ͤͤͦͦ͘ LUN. ˽͙ͪ;͙ͤ͊ ͎ͭͦͦ, ;ͭͦ ͙͔ͫͫͭͣ͊ ͻ͔͙ͪ͊ͤͤΎ ͨ-͔͔ͦͨͪ͗ͤͣͯ ͨͦ͊͘͟·͍͔͊ͭ 75% 

͔͙͊ͨͦͤͤ͘͡ΎΣ ͍ ͭͦͣ, ;ͭͦ  ͙͔ͯͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͔ͤͭ ͍ͫͨͦͫͦ͋ͦ ͯͤ͊ͭ͘Έ, ;ͭͦ ͒͊ͤͤ·͔Σ ͙͊ͨͫ͊ͤͤ͘·͔ ͍ ͺ͚͊͡ м 

͙ н ͋ͦ͡Έ΄͔ ͔ͤ ͤͯ͗ͤ·. ˮͻ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͤ ͙͔͊ͪͫͯͤ͟ ͊ͪ͊͘͟΄͔ͤͦ, ͨͦͭͦͣͯ ;ͭΣͦ ζ ͫͭͦ;͙͟ ͔͙ͪͤ͘Ύ 

͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎηΣ Ή͙ͭ ͙͋ͦ͟͡ ͍͔ͫ ͔΅͔ ͔ͫͦ͒ͪ͗͊ͭ ͙͔͊͟͟-ͭͦ ͒͊ͤͤ·͔. ˴͎ͦ͒͊ ͺ͚͊͡ ͯ͒͊͡Ύ͔ͭͫΎ  ͫ

ͺ͚͍͚͊ͦͦ͡ ͙͔ͫͫͭͣ·, ͭ ͦ ͺ͚͍͊ͦ͊͡Ύ ͙͔ͫͫͭͣ͊ ͤ ͔ ͨͦͫ·͔͊ͭ͡ ͎͊ͦͦ͟͟-͙͋ͦ͡ ͙͎ͫͤ͊͊͡ ͙͙͡ ͦͣ͊ͤ͒͟· ͤ͊ 

͙͔ͫͫͭͣͯ ͻ͔͙ͪ͊ͤͤΎ. ˻ͤ͊ ͨͪͦͫͭͦ ͙͔ͣͤ͘Ύ͔ͭ ͔ͯ͊͊ͭ͘͟͡Έ ͍ ͍͙ͫͦͻ ͙ͭ͊͋͡ͼ͊ͻ ͔ͪ͊ͣ͘΅͔͙ͤΎ ͤ͊ Ή͙ͭ ͺ͚͊͡·Σ ͙ 

͙͊ͨͫ͘·͍͔͊ͭΣ ;ͭͦ ͒͊ͤͤ·͔ ͙͋ͦ͟͡ ͎ͣͦͯͭ ͍͔ͨͪ͒Έ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͒͡Ύ ͙͙͊ͨͫ͘. ̅͊ͭ͟ ͎ͭͦͦ, ;ͭͦ ͙͋ͦ͟͡ 

ζͯ ͔͒͊ͤͤ͡·ͻ ͺ͚͍͊ͦ͡η ͨ -͔͔ͦͨͪ͗ͤͣͯ ͔ͫͦ͒ͪ͗͊ͭ ͒͊ͤͤ·͔ Ή͙ͭͻ ͺ͚͍͊ͦ͡Σ ͍͔͔ͨͦ͒ͭͪ͗͒͊ͭͫΎ 

͎ͣͤͦͦ;͙͔ͫͤͤ͡·͙ͣ ͙͙͙ͯͭͭ͊ͣ͡ ζ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ύ ͒͊ͤͤ·ͻ ͔ͨͦͫ͡ ͔͙ͯ͒͊ͤ͡Ύη. ˹ ͊΄͎͔͊ 4, ͺ͚͊͡ 4Σ ͊͟͟ 

ͨͦ͊͊ͤͦ͘͟Σ ͙͊ͨͫ͘·͍͔͊ͭͫΎ ͍ ͔͙͔ͨͦͫ͒ͤ͡ нр҈ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ LUN. ̏ͭͦͭ ΄͎͊ ͨͦ͊͘͟·͍͔͊ͭ, ;ͭͦ ͺ͚͍͊ͦ͊͡Ύ 



͙͔ͫͫͭͣ͊ ͤ ͔ͦ͋Ύ͔͊ͭ͘͡Έͤͦ ͙͊ͨͫ͘·͍͔͊ͭ ͒͊ͤͤ·͔  ͍ͤ͊;͊ͦ͡ LUN. ˽ ͔ͦͫ͡ ΄͎͊͊ 4, ͟ ͊͗͒·͚ ͋ͦ͟͡ ͤ ͊LUN ͋·͡ 

ͻͦͭΎ ͋· ͪ͊͘ ͙͊ͨͫ͊ͤ͘Σ ͙ [¦b Ύ͍͡Ύ͔ͭͫΎ ζ͔͊ͨͦͤͤͤ͘͡·ͣη ͫ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ. ˴͊͟ 

ͯ͊͘͟·͍͊ͦͫ͡Έ ͔͔ͪ͊ͤ, ͨͪͦͼ͔ͤͭ ͔͙͊ͨͦͤͤ͘͡Ύ LUN ͙͎ͤͦ͒͊͟ ͤ ͔ ͙͔ͫͤ͗͊ͭͫΎ, ͔͙ͫ͡ ͤ ͔ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ 

͔ͫͨͼ͙͊͡Έͤ·͔ ͔͍ͫͪ͒ͫͭ͊ space reclamationΣ ͙ ΄͎͙͊ ͦ ͭ5 ͒ ͦ7 ͨͦ͊͘͟·͍͊Όͭ Ήͭͦ: ͍͔ͤ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ 

͎ͭͦͦΣ ;ͭͦ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͫ LUN ͫ ͦ ͫͭͦͪͦͤ· ͻͦͫͭ͊, ͦ ͤ ͔ͦͫͭ͊ͭͫΎ ζ͔͊ͨͦͤͤͤ͘͡·ͣη ͤ͊ 100% ͦ ͋Ά͔ͣ͊. 

 



˾͙ͫΦ 1) ˩ ͣͦͫͭ͟Έ LUN τ ͫ  ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͻͦͫͭ͊ ͙ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ. 

 

 

˾͙ͫΦ 2) ˮ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ LUN 

4.2  ˒ ̝̍̋̏̒̓ LUNȟ ̝̠̉̒̐̏̌̈̔̆̍́ ̒ ̘̓̆̆̎̉̆̍ ̃̑̆̍̆̎̉  
˾͙ͫͯͤͦ͟ ͙͔ͤ͗ ͨͦ͊͘͟·͍͔͊ͭΣ ͫͦ͟͡Έͦ͟ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ [¦b ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͫ ͔ͭ;͔͙͔ͤͣ ͍͔͔͙ͪͣͤΣ ͫ ͭͦ;͙͟ 

͔͙ͪͤ͘Ύ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎΣ ͔͋͘ ͨͪͦͼ͔ͫͫ͊ space reclamation. ˴͙ͪͯͭͤ͊͘ ͙͍͚ͪͦ͟  ͙ ͫͦͪͦͫͭ͟Έ 

͙͔͙͒ͦͫͭ͗ͤΎ 100% ͍͙͙͊ͫͭ͘ ͦ ͭ ͔͍ͣͤͦ͗ͫͭ͊ ͔͍ͨ͊ͪ͊ͣͭͪͦ, ͙ͭ͊͟ͻ ͊͟͟ ͙ͭͨ ͺ͚͍͚͊ͦͦ͡ ͙͔ͫͫͭͣ· ͙͙͡ 

͙͔͙ͨͪͦ͗ͤ͡Ύ, ͪ ͔͊ͣͪ͊͘ ͙͊ͨͫ͘·͍͔͊ͣ·ͻ ͤ ͊ͺ͚͍͊ͦͯ͡Ό ͙͔ͫͫͭͣͯ ͺ͚͍͊ͦ͡Σ ͙ ͦ͋Ά͔͍ͣͦ ͺ͚͍͚͊ͦͦ͡ ͙͔ͫͫͭͣ·Σ 

͊ͤ͘Ύͭ·ͻ ͨͦ͒ ͍͔ͫͦ͋ͫͭͤͤ·͔ ͤͯ͗͒·. ˤ͔ͪͣΎ, ͔ͦͭͦͪͦ͟ ͨͪͦͻ͙ͦ͒ͭ ͒ ͔ͦͣͦͣͤͭ͊ ͔͙͊ͨͦͤͤ͘͡Ύ LUN ͔ͣͦ͗ͭ 

͍͊ͪΈ͙͍ͪͦ͊ͭΈͫΎ ͦ ͭ ;͍͊ͫͦ ͒ ͦ ͔ͭ͡. ˤ͊͗ͤ·͚ ͔ͣͦͣͤͭ ͤ͊ Ήͭͦͣ ͎ͪ͊ͺ͙͔͟ ͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͭͦͣΣ ;ͭͦ 

͙ͫͨͦ͡Έ͍͔ͦ͊ͤͤͦ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭͦΣ ͫ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎΣ ͙͎ͤͦ͒͊͟ ͔ͤ ͍͔ͦͫͦ͋ͦ͗͒͊ͭͫΎΣ ͔͙ͫ͡ 

͔ͤ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ space reclamation. 

̏ͭ͊ ͔ͨͪͦ͋ͣ͊͡ ͙ͨͪͫͯ΅͊ ͍͔ͫͣ ͙͔ͫͫͭͣ͊ͣ ͻ͔͙ͪ͊ͤͤΎ ͤ͊ ͪ·͔ͤ͟Σ ͊ ͔ͤ ͭͦ͡Έͦ͟ ͙͔ͫͫͭͣ ͊ͣ NetApp. 



 

˾͙ͫ. 3) ˩ ͣͦͫͭ͟Έ LUN ͫ  ͔ͭ;͔͙͔ͤͣ ͍͔͔͙ͪͣͤ. 

4.3  ˏ ̏̈̃̑́̓ ̝̎̆̉̒̐̏̌̈̔̆̍̏̄̏ ̐̑̏̒̓̑́̎̒̓̃́ ɉSpace Reclamation ) 
Space Reclamation Ήͭͦ ͨͪͦͼ͔ͫͫΣ ͍ͨͦͦ͘͡ΎΌ΅͙͚ ͙͔͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ ͍͙ͦͫͦ͋ͦ͒ͭΈ ͙͋ͦ͟͡Σ ͔͔͋ͦ͡ ͔ͤ 

͙ͫͨͦ͡Έ͔ͯͣ͘·͔ ͔ͦͨͪ͊ͼ͙͚ͦͤͤͦ ͙͔͚ͫͫͭͣͦ ͻͦͫͭ-͔͍͔ͫͪͪ͊. ˽͔ͦͫ͡ Ή͎ͭͦͦ, ͙͔ͭ͊͟ ͙͋ͦ͟͡ ͎ͣͦͯͭ ͍͍ͤͦΈ 

͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͙͔͚ͫͫͭͣͦ ͻ͔͙ͪ͊ͤͤΎ ͒͡Ύ ͙͊͟͟ͻ-ͭͦ ͙ͤ·ͻ ͼ͔͔͚͡Σ ͙͔ͤ͊ͨͪͣͪ ͒͡Ύ ͻ͔͙ͪ͊ͤͤΎ ͒͊ͤͤ·ͻ 

ͫͤΉͨ΄͍ͦͭͦ. ˤ͔͍ͨͪ·͔ space reclamation ͨͦΎ͍͙͊ͫ͡Έ ͍ SnapDrive for Windows version 5.0Σ ͙ ͔ͪ͊͋ͦͭ͊ͭ ͫ 

ͺ͚͍͚͊ͦͦ͡ ͙͔͚ͫͫͭͣͦ NTFS. 

4.4  Space Reclamation  ̒  ̘̓̏̋̉ ̠̈̑̆̎̉ ̖̏̒̓́ ̉̌̉ ̜̒̉̒̓̆̍ ̖̠̑́̎̆̎̉ 
˽͙͔ͪͣͪ, ͨͦ͊͊ͤͤ͘͟·͚  ͍͔͔ͪ͊͒͘͡ 4.1, ͔͙͔͒ͣͦͤͫͭͪͪͯͭ, ͊͟͟ ͙ͫͦͦͭͤͦͫͭͫΎ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͣͫͭ͊ ͤ͊ 

ͺ͚͍͚͊ͦͦ͡ ͙͔͔ͫͫͭͣ ͻͦͫͭ͊ ͙ ͤ͊ LUN ͫ ͻͦ͒ͦͣ ͍͔͔͙ͪͣͤ. Space Reclamation ͔ͣͦ͗ͭ,  ͍͔͙͙ͭͦͪ, ͙ͯͫͭͪ͊ͤͭΈ 

͙ͪ͊ͤ͘ͼͯ ͔ͣ͗͒ͯ ͙ͫͨͦ͡Έ͍ͦ͊ͤͤ͘·ͣ ͍ͨͪͦͫͭͪ͊ͤͫͭͦͣ ͤ ͊ LUN ͔͎ͦ ͙ͦ͟͡;͔͍ͫͭͦͣΣ ͙ͫͨͦ͡Έ͍ͦ͊ͤͤ͘·ͣ 

ͺ͚͍͚͊ͦͦ͡ ͙͔͚ͫͫͭͣͦ ͻͦͫͭ͊. ˹  ͙͔͊ͨͪ͊ͭ͟͟ space reclamation ͤ ͔ͯͫͭͪ͊ͤΎ͔ͭ Ήͭͯ ͔ͨͪͦ͋ͣͯ͡ ͨͦͤͦͫͭ͡ΈΌ, ͤ  ͦ

͙ͫ͡Έͤͦ ͫ ͙͔ͤ͗͊ͭ ͔  ͔͒ ͔͚͍͙͔ͫͭ.   

˽͔͍ͪ·͔ ͙ͭͪ ΄͎͊͊  ͍͙͔͔ͨͪͣͪ ͍·΄͔ ͙͍ͦ͒ͤ͊ͦ͟· ͊͟͟ ͫ ͦ space reclamationΣ ͭ͊͟ ͙ ͔͋͘ ͔ͤ.͔ ͎̊͊ #4 

ͨͦ͊͘͟·͍͔͊ͭ ͪ ͔ͯ͘͡Έͭ͊ͭ, ͨ ͔ͦͫ͡ ͘ ͊ͨͯͫ͊͟ space reclamation. Space reclamation ͨ ͙͍͙ͪͦͦ͒ͭͫ͘Ύ ͫ  ͨ ͦͣͦ΅ΈΌ 

SnapDrive for Windows,  ͙ ͨͪͦͻ͙ͦ͒ͭ ͤ ͊ ͺ͚͍͚͊ͦͦ͡ ͙͔͔ͫͫͭͣ ͻͦͫͭ͊, ͔͔ͦͨͪ͒͡ΎΎ ͤ ͊ ͔͚ͤ ͎ͪͯͨͨ· 

͍ͫͦ͋ͦ͒ͤ·ͻ ͍͋ͦͦ͟͡Φ ˭͔͊ͭͣ ͦͤ͊ ͨͦͫ·͔͊ͭ͡ ͔ͫͨͼ͙͊͡ΈͤͯΌ ͦͣ͊ͤ͒ͯ͟ ͤ ͊ ͙͔ͫͫͭͣͯ ͻ͔͙ͪ͊ͤͤΎ, ͦͭͦͪ͊͟Ύ 

͎͍͙ͦͦͪͭ ͔,͚ ;ͭͦ Ή͙ͭ ͙͋ͦ͟͡ ͋ͦ͡Έ΄͔ ͤ ͔͔ͫͦ͒ͪ͗͊ͭ ͒͊ͤͤ·ͻ. ˣ͙ͦ͟͡ ͍͔͔ͪͣͤͤͦ ͙ͦͪͯ͟͡ΌͭͫΎ, ;ͭͦ͋· ͤ ͔

͒͊ͭΈ ͙͔͙ͨͪͦ͗ͤ͡Ό ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ Ή͙ͭ ͙͋ͦ͟͡ ͍ ͍͔ͦͪͣΎ ͨͪͦͻ͔͙ͦ͗͒ͤΎ ͨͪͦͼ͔ͫͫ͊ reclamation. ˽͔ͦͫ͡ 

Ή͎ͭͦͦ, ͫ ͙͔ͫͭͣ͊ ͻ͔͙ͪ͊ͤͤΎ ͦ ͍͔ͫͦ͋ͦ͗͒͊ͭ Ή͙ͭ ͙͋ͦ͟͡.  



 

˾͙ͫΦ 3) ˩ͣͦͫͭ͟Έ LUN τ  ͫ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͻͦͫͭ͊  ͙ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ,  ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ space 

reclamation 

5  ̃ ̜́̑́̍̆̓̑ ̋ ̠̏̎̉̄̔̑̉̑̏̃́̎̉̕ ̃  DATA ONTAP  
˿ͯ΅͔͍͔ͫͭͯͭ ͔͔ͤͦͭͦͪͦ͟ ͙ͦ͟͡;͔͍ͫͭͦ ͔͔͔ͨͪͣͤͤ·ͻ  ͙ͦͨͼ͙͚  ͍ Data ONTAP, ͫͣ·ͫ͡ ͦͭͦͪ͟·ͻ ͍͊͗ͤͦ 

͙ͨͦͤͣ͊ͭΈ, ͨ ͔͔ͪ͒ ͭ ͔ͣ, ͟ ͊͟ ͨ ͙ͪͫͭͯͨ͊ͭΈ ͟  ͟ ͦͤͺ͙͎͙͍͙ͯͪͪͦ͊ͤΌ thin provisioning.  

5.1  LUN Reservation   
LUN reservation (ͤ ͔͔͔ͫ͒ͯͭ͡ ͨͯͭ͊ͭΈ  ͫlogical unit locking reservations  ͍ͨͪͦͭͦͦ͊͟͡ͻ SCSI-2 ͙͙͡ SCSI-3) 

͔͔ͦͨͪ͒͡Ύ͔ͭ ͭ,ͦ ͫͦ͟͡Έͦ͟ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͒͡Ύ LUN ͔͋ͯ͒ͭ ͔͔͍͙͍͊ͪͪͪͦ͊ͤͦ͘͘, ͙͙͡ ͍·͔͔͒ͤͦ͡ 

͔͍͙͔ͨͪ͒͊ͪͭ͡Έͤͦ, ͤ ͍͔͍͊ͫͦͦͭͭͫͭͯΌ΅͔ͣ ͔ͣͯ ͔ͭͦͣ.  ˿͍͟͡Ό;͔ͤͤ·ͣ ͔͔͍͙͍͙͔ͪͪͪͦ͊ͤͣ͘ (ͤ͊͘;͔͙͔ͤ ͨ ͦ

ͯͣͦ͡;͙͊ͤΌ) ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͤ͊ ͔ͭͦͣ ͔ͯͣͤΈ΄͔͊ͭͫΎ ͍ ͔ͣͦͣͤͭ ͙ͫͦ͒͊ͤ͘Ύ LUN. ˹͙͔͊ͨͪͣͪ, ͔͙ͫ͡ LUN, 

͔ͪ͊ͣͪͦͣ͘ 20GB ͫͦ͒͊ͤ͘ ͤ ͔͊ͭͦͣ,  ͫͦ͋Ά͔ͣͦͣ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͔ͣͫͭ͊, ͍ͪ͊ͤͦͣ 80GB, ͦ͋Ά͔ͣ ͍͎ͫͦ͋ͦ͒ͤͦͦ 

͔ͣͫͭ͊ ͤ͊ ͔ͭͦͣ ͔ͫͭ͊ͤͭ ͍ͪ͊ͤ·ͣ 60GB ͍ ͔ͣͦͣͤͭ ͙ͫͦ͒͊ͤ͘Ύ LUNΣ ͔͒͊͗ ͔͙ͫ͡ ͍ LUN ͤ͊ Ήͭͦͭ ͔ͣͦͣͤͭ 

͙ͤ;͔͎ͦ ͔ͤ ͔͋ͯ͒ͭ ͙͊ͨͫ͊ͤͦ͘. ˩͙ͫ͡ ͔͔͍͙͍͙͔ͪͪͪͦ͊ͤ͘ ͍·͟͡Ό;͔ͤͦ, ͭͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͤ͊;͔ͤͭ ͔ͯͣͤΈ΄͊ͭΈͫΎ 

ͭͦ͡Έͦ͟ ͨͦ ͔͔ͣͪ ͍͙ͨͪͦͦ͒ͣ·ͻ ͍ LUN ͘ ͙͔͚͊ͨͫ. ˩ ͙ͫ͡ LUN ͪ ͔͊ͣͪͦͣ͘ 20GB ͋ ·͡ ͫ ͦ͒͊ͤ͘ ͋ ͔͘ ͍ ͟͡Ό;͔͎ͤͤͦͦ 

LUN space reservation, ͭ  ͦ͟ ͙ͦ͡;͔͍ͫͭͦ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͔ͣͫͭ͊ ͤ ͔͊ͭͦͣ ͔ͦͫͭ͊ͤͭͫΎ 80GB ͙ ͔͋ͯ͒ͭ ͔͔ͨͦͫͭͨͤͤͦ 

͔ͯͣͤΈ΄͊ͭΈͫΎΣ ͨͦ ͔͔ͣͪ ͎ͭͦͦΣ ͊͟͟ ͒͊ͤͤ·͔ ͋ͯ͒ͯͭ ͙͊ͨͫ͘·͍͊ͭΈͫΎ ͤ͊ LUN. 



5.2  ̃ ̜́̑́̍̆̓̑ Guarantees  
 ˿ͨͦΎ͍͙͍΄͙͙ͣͫΎ  ͍Data ONTAP 7.0 ͙ͭͦͣ͊ͣ ͙ͭͨ͊ flexible ͨͦΎ͍͙͊ͫ͡Έ  ͙ͦͤ͟ͼ͔ͨͼ͙Ύ space guarantees, 

ͦͭͦͪ͊͟Ύ ͍ͨͦͦ͘͡Ύ͔ͭ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ό ͔͔͙ͦͨͪ͒ͭ͡Έ ͭ,ͦ ͊͟͟ ͔͋ͯ͒ͭ ͔͔͍͙͍ͪͪͪͦ͊ͭ͘ΈͫΎ ͙͙͡ ͍·͔͒͡ΎͭΈͫΎ 

͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͤ  ͊aggregate. 

¶ Volume τ ͍͔ͯͪͦͤΈ ͎͙͙͊ͪ͊ͤͭ ζvolumeη ͦͤ͊͘;͔͊ͭ, ;ͭͦ ͔͍͔ͨͦͭͪ͋ͦ͊ͤͤͦ ͭͦͣͦͣ ͙ͭͨ͊ FlexVol 

͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͔͋ͯ͒ͭ ͍͔͎ͫ͒͊ ͒ͦͫͭͯͨͤͦ ͤ ͔͎͊ͦ aggregate. ̏ͭͦ ͤ͊͘;͔͙͔ͤ ͨ ͦͯͣͦ͡;͙͊ͤΌ ͒͡Ύ 

ͭͦͣ͊ FlexVol.  ˿ ͔ͨ͊ͪ͊ͣͭͪͦͣ space guarantee ͍͔ͯͫͭ͊ͤͦͤͤͦͣ͡  ͍ ζvolumeη ͍ͨͪͦͫͭͪ͊ͤͫͭͦ 

͙͔ͦͭͤͣ͊ͭͫΎ, ͙͙͡ ζ͎͙͔͊ͪ͊ͤͭͪͯͭͫΎη,  ͯ aggregate ͍ ͔ͣͦͣͤͭ ͙ͫͦ͒͊ͤ͘Ύ ͭͦͣ͊Φ ˽͍ͪͦͫͭͪ͊ͤͫͭͦ 

͔͔͍͙͔ͪͪͪͯͭͫ͘Ύ ͤ ͊aggregate ͍͔ͤ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͎ͭͦͦΣ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͙͡ ͦͤͦ ͒͡Ύ ͻ͔͙ͪ͊ͤͤΎ 

͒͊ͤͤ·ͻ ͙͙͡ ͔ͤͭ.  

˽͙͔ͪͣͪ, ͨͦ͊͘͟·͍͊Ό΅͙͚ ͙͔ͫͦ͒͊ͤ͘ ͭͦͣ͊, ͔ͪ͊ͣͪͦͣ͘ 20GB. ˴ͦͣ͊ͤ͒͊ df  ͨͦ͊͘͟·͍͔͊ͭ ͍͔͙͡;͙ͤͯ 

͙ͫͨͦ͡Έ͍͎ͦ͊ͤͤͦͦ͘ ͔ͣͫͭ͊ ͤ ͊aggregate ͒ͦΣ  ͙͔ͨͦͫ͡ ͙ͫͦ͒͊ͤ͘Ύ ͭͦͣ͊. ˴ͦͣ͊ͤ͒͊ ͨͦ͊͘͟·͍͔͊ͭ, ͊͟͟ 20GB 

͙͔͊͋ͪ͊ͭͫ͘Ύ  ͫaggregate ͫͪ͊ͯ͘, ͊͟͟ ͭͦ͡Έͦ͟ ͭͦͣ ͫͦ͒͊ͤ͘, ͔͒͊͗ ͔͙ͫ͡ ͙͙͔ͤ͊͟͟ ͒͊ͤͤ·͔ ͔΅͔ ͤ ͔͙͊ͨͫ͊ͤ͘· 

ͤ ͊ͤ ͔͎ͦ. 

netapp1> df - A - g aggr0  

Aggregate                total       used      avail capacity    

aggr0                     85GB        0GB       85GB       0%    

aggr0/.snapshot            4GB        0GB        4GB       0%    

  

netapp1> vol create flex0 aggr0 20g  

Creation of volume 'flex0' with size 20g on hosting aggregate 'aggr0' has  

completed.  

  

netapp1> df - g /vol/flex0  

Filesystem             total     used    avail  capacity  Mounted on  

/vol/flex0/             16GB      0GB     16GB        0% /vol/flex0/  

/vol/flex0/.snapshot     4GB      0GB      4GB        0% /vol/flex0/.snapshot  

netapp1>  df - A - g aggr0  

Aggregate                total       used      avail capacity    

aggr0                     85GB       20GB       65GB      23%    

aggr0/.snapshot           4GB        0GB        4GB       0%    

́͊͟ ͟ ͊͟ ͨ ͍ͪͦͫͭͪ͊ͤͫͭͦ ͪ ͔͔͍͙͔ͪͪͯͭͫ͘Ύ ͤ  ͊aggregate ͫ ͪ͊ͯ͘, ͭ  ͦͦ ͔ͨͪ͊ͼ͙͙ ͘ ͙͙͊ͨͫ ͤ  ͊ͭ ͦͣ ͤ  ͔͘ ͙͊ͤͣ͊Όͭ ͤ  ͊

͔ͤͣ ͋ ͦ͡Έ΄͔ ͣ ͔ͫͭ͊, ;͔ͣ ͯ ͔͗ ͘ ͊ͤΎͭͦ. 

¶ None τ ́ͦͣ ͙ͭͨ͊ FlexVol  ͍͔ͫͯͪͦͤͣ ͎͙͙͊ͪ͊ͤͭ ζnoneη ͍ͦͦ͋΅͔ ͤ ͔͔͔͍͙͔ͪͪͪͯͭ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ 

ͤ ͊aggregate ͍ ͔ͣͦͣͤͭ ͙ͫͦ͒͊ͤ͘Ύ. ˽͍ͪͦͫͭͪ͊ͤͫͭͦ ͤ ͊aggregate ͙͔͊ͤͣ͊ͭͫ͘Ύ ͭͦ͡Έͦ͟ ͨͦ ͔͔ͣͪ 

͎ͭͦͦΣ ͊͟͟ ͤ͊ ͭͦͣ ͤ͊;ͤͯͭ ͙͊ͨͫ͘·͍͊ͭΈͫΎ ͒͊ͤͤ·͔.  ʕ͙͔͔ͨͪͣͪ ͍͙͒ͤͦ, ͊͟͟, ͨ ͍͔͙ͦͫͪ͊ͤͤΌ  ͫ

͔ͪ͊ͫͫͣͦͭͪͤͤ·ͣ ͍·΄͔ ͔ͨ͊ͪ͊ͣͭͪͦͣ ͎͙͙͊ͪ͊ͤͭ ζvolumeη, ͙͔ͫͦ͒͊ͤ͘ ͭͦͣ͊ ͔ͤ ͔ͯͣͤΈ΄͔͊ͭ 

͙ͦ͟͡;͔͍ͫͭͦ ͔ͣͫͭ͊ ͤ͊ aggregate. ˨͔͊͗  ͍ͫͯ͡;͔͊ ͙ͫͦ͒͊ͤ͘Ύ LUN, ͔ͦͭͦͪͦ͟ ͙͍͙ͨͪͦͦ͒ͭͫ͘Ύ ͨ ͦ

ͯͣͦ͡;͙͊ͤΌ  ͫ ͍͟͡Ό;͔ͤͤ·ͣ space reservation, ͦͤͦ ͔ͤ ͙͔͊ͤͣ͊ͭ͘ ͔ͣͫͭͦ ͤ͊ aggregate. 



˻͔ͨͪ͊ͼ͙Ύ ͙͙͊ͨͫ͘  ͍space-reserved LUN, ͤ ͊ͭͦͣ, ͫͦ͒͊ͤͤ͘·͚  ͔ͫͨ͊ͪ͊ͣͭͪͦͣ guarantee = none, 

͍͔͊ͪ͘΄͙ͭͫΎ  ͫͦ΄͙͚͋ͦ͟, ͔͙ͫ͡ aggregate ͔ͤ ͙͔͔ͣͭ ͒͡Ύ Ή͎ͭͦͦ ͒ͦͫͭ͊ͭͦ;ͤͦ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͔ͣͫͭ͊. 

LUN reservation ͎͊ͪ͊ ͙͔ͤͭͪͯͭ, ;ͭͦ LUN ͔͋ͯ͒ͭ ͙͔ͣͭΈ ͒ͦͫͭ͊ͭͦ;ͤͦ ͔ͣͫͭ͊ ͤ ͔͊ͭͦͣ, ͦ͒ͤ͊ͦ͟  ͍

ͫͯ͡;͔͊ guarantee = none Ήͭͦ ͔ͤ ͎͙͔͊ͪ͊ͤͭͪͯͭΣ ;ͭͦ ͙ ͭͦͣ ͙͔͔ͣͭ ͒ͦͫͭ͊ͭͦ;ͤͦ ͔ͣͫͭ͊ ͤ͊ aggregate.  

netapp1> df - A - g aggr0  

Aggregate                total       used      avail capacity    

aggr0                     85GB        0GB       85GB       0%    

aggr0/.snapshot            4GB        0GB        4GB       0%    

netapp1>  

netapp1> vol create noneflex - s none aggr0 20g  

Creation of volume 'noneflex' with size 20g on hosting aggregate  

'a ggr0' has completed.  

netapp1>  

netapp1> df - g /vol/noneflex             

Filesystem               total   used   avail capacity  Mounted on  

/vol/noneflex/            16GB    0GB    16GB       0%  /vol/noneflex/  

/vol/noneflex/.snapshot    4GB    0GB     4 GB       0%   /vol/noneflex/.snapshot  

netapp1>  

netapp1> df - A - g aggr0  

Aggregate                total       used      avail capacity    

aggr0                     85GB        0GB       85GB       0%    

aggr0/.snapshot            4GB        0GB        4GB       0%    

netapp1> lun create - s 10g - t windows /vol/noneflex/foo  

Mon Nov 24 15:17:28 EST [array1: lun.vdisk.spaceReservationNotHonored:notice]:  

Space reservations in noneflex are not being honored, either because the volume  

space guarantee is set to 'none' or the guarantee is currently disabled due to  

lack of space in the aggregate.  

lun create: created a LUN of size:   10.0g (10742215680)  

netapp1>  

netapp1> df - g /vol/noneflex             

Filesystem               total   used   avail capacity  Mounted on  

/vol/noneflex/            16GB   10GB     6GB       0%  /vol/noneflex/  

/vol/noneflex/.snapshot    4GB    0GB     4GB       0%   /vol/noneflex/.snapshot  

netapp1>  

netapp1> df - A - g aggr0                         

Aggregate                total       used      avail capacity    

aggr0                     85GB        0GB       85GB       0%    

aggr0/.snapshot            4GB        0GB        4GB       0%  



¶ File τ  ͍͔ͫͯͪͦͤͣ guarantee = file ͤ ͊aggregate ͎͙͔͊ͪ͊ͤͭͪͯͭͫΎ ͙ͤ͊͡;͙͔ ͔ͣͫͭ͊ ͒͡Ύ ͔͔͙͙ͨͪ͊ͨͫ͘ 

LUN, ͎ͫͦ͒͊ͤͤͦͦ͘  ͔ͫͨ͊ͪ͊ͣͭͪͦͣ space-reserved. Fractional reserve, ͦͨͼ͙Ύ ͍ͯͪͦͤΎ ͭͦͣ͊, ͦͤ͊ 

͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ  ͍Ήͭͦͣ ͔͔͒ͦͯͣͤͭ͟ ͙͔ͤ͗, ͍͔ͯͫͭ͊ͤͦͤ͊͡ ͤ ͊100% ͙  ͔ͤ ͙͍͔ͤ͊ͫͭͪ͊͊ͭͫΎ ͒͡Ύ 

Ή͎ͭͦͦ ͙ͭͨ͊ guarantee. ͙́ͨ guarantee = file  ͍͍͔ͦͫͤͦ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͙ͭͨͯ guarantee = noneΣ ͊͘ 

͙ͫ͟͡Ό;͔͙͔ͤͣ ͎ͭͦͦΣ ;ͭͦ ͯ;͔ͭͤ· ͙ ͔͚͍͒ͫͭͯΌͭ ͔͔͍͙͍͙ͪͪͪͦ͊ͤ͘Ύ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͒͡Ύ LUN ͙ 

ͺ͚͍͊ͦ͡. ˽͙͔ͪͣͪ ͙͔ͤ͗ ͫͻͦ͗  ͙ͫͭ͊ͣ͟ ͗  ͔͒͡Ύ guarantee=none, ͘ ͙͊ͫ͟͡Ό;͔͙͔ͤͣ ͎ͭͦͦ, ;ͭͦ ͙ͨͪ 

͙͙ͫͦ͒͊ͤ͘ LUN ͦͤ ͫͪ͊ͯ͘ ͚͔͊ͣͭ͘ ͔ͣͫͭͦ ͤ͊ aggregateΣ ͭ͊͟ ͊͟͟ ͒͡Ύ LUN ͙ͫͨͦ͡Έ͔ͯͭ͘ 

͔͔͍͙͍͙͔ͪͪͪͦ͊ͤ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͨͦ͒ ͍͔ͫͦ ͔͙͔ͫͦ͒ͪ͗ͣͦ. ́͊͟ ͊͟͟ space reservation ͔͚͍͔͒ͫͭͯͭ 

͒͡Ύ Ή͎ͭͦͦ ͙ͭͨ͊ guarantee, ͭ ͦͦͣ͊ͤ͒͊͟ lun  create  ͤ ͔͍·͒͊ͫͭ ͔͔͔͙ͨͪ͒ͯͨͪ͗͒ͤΎΣ ͎ͨͦ͒ͦ͋ͤͦͦ 

ͭͦͣͯΣ ;ͭͦ ͣ· ͍͙͔͙͒͡ ͍ ͔ͨͪ͒·͒ͯ΅͔ͣ ͙͔͔ͨͪͣͪΦ  

netapp1> df - A - g aggr0  

Aggregate                total       used      avail capacity    

aggr0                     85GB        0GB       85GB       0%    

aggr0/.snapshot            4GB        0GB        4GB       0%    

netapp1>  

netapp1> vol create noneflex - s file aggr0 20g  

Creation of volume 'noneflex' with size 20g on hosting aggregate  

'aggr0' has completed.  

cnrl1>  

netapp1> df - g /vol/noneflex             

Filesystem               total       used      avail capacity  Mounted on  

/vol/noneflex /            16GB        0GB       16GB      0 %  /vol/noneflex/  

/vol/noneflex/.snapshot    4GB        0GB        4GB      0%   /vol/noneflex/.snapshot  

netapp1>  

netapp1> df - A - g aggr0  

Aggregate                total       used      avail capacity    

aggr0                     85GB        0GB       85GB       0%    

aggr0/.snapshot            4GB        0GB        4GB       0%    

netapp1>  

netapp1> lun create - s 10g - t windows /vol/noneflex/foo  

lun create: created a LUN of size:   10.0g (10742215680)  

neta pp1>  

netapp1> df - g /vol/noneflex             

Filesystem               total   used   avail capacity  Mounted on  

/vol/noneflex/            16GB   10GB     6GB       0%  /vol/noneflex/  

/vol/noneflex/.snapshot    4GB    0GB     4GB       0%   /vol/noneflex /.snapshot  

netapp1>  

netapp1> df - A - g aggr0                         

Aggregate                total       used      avail capacity    



aggr0                     85GB       10GB       75GB      12%    

aggr0/.snapshot            4GB        0GB        4GB       0%  

5.3  Fractional _reserve   
Fractional reserve Ήͭͦ ͦͨͼ͙Ύ ͭͦͣ͊, ͦͭͦͪ͊͟Ύ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͭ,ͦ ͫͦ͟͡Έͦ͟ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ Data ONTAP 

͔͔͍͙͔͊ͪͪͪͯͭ͘͘ ͒͡Ύ ͔͔͙ͨͪ͊ͨͫ͊ͤͤ͘·ͻ ͒͊ͤͤ·ͻ ͙ͨͪ ͙ͤ͊͡;͙͙ ͫͤΉͨ΄͍ͦͭͦ  ͫLUN  ͙ͺ͚͍͊ͦ͡  ͔ͫͨ͊ͪ͊ͣͭͪͦͣ 

space-reserved, ͔ͦͭͦͪͦ͟ ͔͋ͯ͒ͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ, ͟ ͎ͦ͒͊ ͚͔͊ͣͭͫ͘Ύ ͍͔ͫ ͨͪͦ;͔͔ ͔ͣͫͭͦ ͤ ͔͊ͭͦͣ. ˭ ͤ͊;͔͙͔ͤ 

ͨ ͦͯͣͦ͡;͙͊ͤΌ ͍ͪ͊ͤͦ 100%, ͦ ͒ͤ͊ͦ͟, ͫ  ͨͦΎ͍͔͙͔ͤͣ͡ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͙ͤͦͫͭ autodelete, NetApp,  ͍ͦ͋΅͔ͣ 

ͫͯ͡;͔͊, ͔͔͔ͪͦͣͤ͒ͯͭ͟ ͍͙͍ͯͫͭ͊ͤ͊͊ͭ͡Έ ͔͎ͦ ͤ͊͘;͔͙͔ͤ  ͍ fractional_reserve = 0 ͙ ͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ 

͍ͦͣͦ͗ͤͦͫͭ͘ΈΌ autodelete. Data ONTAP ͙͔͊͋ͪ͊ͭ͘ (͙͙͡ ͔͔͍͙͔ͪͪͪͯͭ͘) Ήͭͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ, ͊͟͟ ͭͦ͡Έͦ͟ 

͔ͫͦ͒͊ͭͫ͘Ύ ͔͍ͨͪ·͚ ͗  ͔ͫͤΉͨ΄ͦͭΣ ͙ ͤ͊;͙͔ͤ͊ͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ Ήͭͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͭͦ͡Έͦ͟ ͎ͭͦ͒͊Σ ͎ͦ͒͊͟ ͍͔ͫ 

ͦͫͭ͊͡Έ͔ͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͤ͊ ͔ͭͦͣ ͨͦͤͦͫͭ͡ΈΌ ͙͊ͨͦͤͭͫ͘͡Ύ. ˹͙͔͊ͨͪͣͪ, ͊͟͟ ͨͦ͊͊ͤͦ͘͟  ͍͔͍͚ͦ͡ ;͙͊ͫͭ 

͙ͪͫͯͤ͊͟, ͤ ͊ ͔ͭͦͣΣ ͔ͪ͊ͣͪͦͣ͘ 100GBΣ ͤ͊ͻͦ͒ΎͭͫΎ ͍͒͊ [¦b ͔ͪ͊ͣͪͦͣ͘ 20GB ͟ ͊͗͒·͚. ˽ ͔͙ͪ͒ͨͦͦ͗ͣ͡Σ ;ͭͦ 

LUN-· ͘ ͔͊ͨͦͤͤ͡·Φ ˭ͤ͊;͔͙͔ͤ ͨͦ ͯͣͦ͡;͙͊ͤΌ ͍ Data ONTAP ͍͔ͪ͊ͤͦ fractional_reserve = 100 

͔͔͍͙͔ͪͪͪͯͭ͘ 40GB (2 x 20GB) ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͤ ͔͊ͭͦͣ, ;ͭͦ͋· ͋·ͭΈ ͍͔͔ͯͪͤͤ·ͣ  ͍ͭͦͣ, ;ͭͦ ͤ ͔͊ͭͦͣ 

͍͔͎ͫ͒͊ ͔ͦͫͭ͊ͤͭͫΎ ͒ͦͫͭ͊ͭͦ;ͤͦ ͔ͣͫͭ͊ ͒͡Ύ ͙ͦ͋ͦͻ LUN-ͦ ͍  ͙͙ͻ ͫͤΉͨ΄͍ͦͭͦ, ͔͒͊͗ ͔͙ͫ͡ LUN-· ͋ͯ͒ͯͭ 

ͨͦͤͦͫͭ͡ΈΌ ͔͔͙ͨͪ͊ͨͫ͊ͤ͘·. ̏ͭͦͭ ͍͙͊ͪ͊ͤͭ ͨͦ͊͊ͤ͘͟  ͍͔͔͙͔ͫͪ͒ͤ. ˹͊ ͍͚ͨͪ͊ͦ ;͙͊ͫͭ ͙ͪͫͯͤ͊͟ ͨͦ͊͊ͤ͘͟ 

͍͙͊ͪ͊ͤͭ, ͎ͦ͒͊͟ fractional_reserve ͍͔ͯͫͭ͊ͤͦͤ͡  ͍͔͔ͪ͊ͣͪ͘ 60% ͨ ͙ͪ Ήͭͦͣ, ͎ͦ͒͊͟ ͫͤΉͨ΄ͦͭ ͔ͫͦ͒͊ͭͫ͘Ύ, 

͍͔ͣͫͭͦ ͪ ͔͔͍͙͍͙ͪͪͦ͊ͤ͘Ύ 40GB ͤ  ͊ͭ ͔ͦͣ, Data ONTAP ͘ ͔͔͍͙͔͊ͪͪͪͯͭ͘ 24GB (60% * [2 x 20GB]). 

 

˾͙ͫΦ 4) Fractional_reserve. 

˭͔͔͍͙͍͊ͪͪͪͦ͊ͤͤ͘·͚ ͦ͋Ά͔ͣ ͣͦ͗ͤͦ ͔ͨͦͫͣͦͭͪͭΈΣ ͙͍͊ͨͯͫͭ͘ ͦͣ͊ͤ͒ͯ͟ df   ͫ ͟͡Ό;ͦͣ - r . ̏ͭ  ͦ

͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͙ͫͨͦ͡Έ͔ͯͭͫ͘ΎΣ ͭͦ͡Έͦ͟ ͎ͦ͒͊͟ Data ONTAP ͫͦͦ͋΅͔͊ͭ ͦ͋ ͙ͫ;͔͙͙ͪͨ͊ͤ ͔ͣͫͭ͊ ͤ͊ ͔ͭͦͣ. 

˽ͦ͊͟ ͭͦͣ ͤ ͔͔͊ͨͦͤͤ͘͡ ͼ͔͙ͦͣ͟͡, ͔ͣͫͭͦ ͨͦ͒ ͔͔͙ͨͪ͊ͨͫ͘Έ ͫͤΉͨ΄͍ͦͭͦ (snapshot overwrites) ͔͔͋ͪͭͫΎ ͙͘ 

͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͎ͫ͊ͣͦͦ ͭͦͣ͊Σ ͙ ͙͡΄Έ ͔ͨͦͫ͡ ͔͙͊ͨͦͤͤ͘͡Ύ ͔͎ͦ ͤ͊ млл҈ ͤ͊;͙͔ͤ͊ͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͙͘ 

͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͔͔͍ͪͪ͊͘Φ 



5.4  Snap Reserve  
̏ͭ͊ ͔͔͔ͨͪͣͤͤ͊Ύ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͤ ͍͔͊ͯͪͦͤ ͭͦͣ͊,  ͙͍͙͍͔ͯͫͭ͊ͤ͊͊ͭͫ͡Ύ  ͍ͨͪͦͼ͔ͤͭ͊ͻ ͦ ͔ͭͪ͊ͣͪ͊͘ ͭͦͣ͊. 

Data ONTAP ͙͔ͦͭͤͣ͊ͭ ͔͔͔͔ͦͨͪ͒ͤͤͦ͡ ͙ͦ͟͡;͔͍ͫͭͦ (20% ͨ ͦ ͯͣͦ͡;͙͊ͤΌ) ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͭͦͣ͊Σ 

͎͒ͦͫͭͯͨͤͦͦ ͒͡Ύ ͙ͫͦ͒͊ͤ͘Ύ LUN-ͦ,͍ ͙͙͡ ͒͡Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͫ CIFS ͙͙͡ NFS. ˴͎ͦ͒͊ ͫͤΉͨ΄ͦͭͯ ͤͯ͗ͤͦ 

͔ͣͫͭͦ ͒͡Ύ ͻ͔͙ͪ͊ͤͤΎ ͍͙ͫͦͻ ͒͊ͤͤ·ͻΣ ͦͤ ͙ͫͨͦ͡Έ͔ͯͭ͘ Ήͭͯ ͔͔͍͙͍͊ͪͪͪͦ͊ͤͤͯ͘͘Ό ͦ͋͊ͫͭ͡Έ.  

 ʕ ͊͟;͔͍͔ͫͭ ͍͔͔͙ͨͦ͒ͤΎ ͨ ͦ ͯͣͦ͡;͙͊ͤΌ, ͎ͦ͒͊͟ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ snap reserve ͔͊ͨͦͤͤͦ͘͡Σ ͫͤΉͨ΄ͦͭ· 

ͤ͊;͙ͤ͊Όͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͍ͦͫͭ͊΄͔͔ͫΎ ͍͔ͫͦ͋ͦ͒ͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͭͦͣ͊. ˹ ͊ͫ͊ͣͦͣ ͔͔͒͡, ͔ͦͤ͟;ͤͦ ͗ ,͔ 

͎ͫͦ͊ͫͤͦ͡ ͔ͭͻ͎͙͙ͤͦͦ͡ WAFL, snap reserve Ήͭͦ ͤ ͔ ͙͔͊͟͟-ͭ ͦ ͺ͙͙͘;͔͙ͫ͟ ͍·͔͔͒ͤͤ͡·͔ ͙͋ͦ͟͡ ͒͡Ύ 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ͻ ͍ ͫͤΉͨ΄ͦͭ͊ͻΣ ͊ ͨͪͦͫͭͦ ͔͔ͤͦ͟ ͎͙ͦ͡;͔͔ͫͦ͟ ͔͔͔͙͔ͦͨͪ͒ͤ͡.   

5.5  ̝ ́̐̏̌̎̆̎̉̆ ̓̏̍́ ̎́ ̐̑̉̍̆̑̆  
˿͔͒ͯ͡Ό΅͙͔ ͙͙ͪͫͯͤ͟ ͨͦ͊͘͟·͍͊Ό ͍ͭ͊ͣ ͨͦ΄͎͍͊ͦ·͚ ͙͔ͨͪͣͪ ͎ͭͦͦ, ͊͟͟ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ 

͙ͫͦ͒͊ͤ͘Ύ ͭͦͣ͊Σ ͍ͨͦͭ͡Έ ͒ ͔͙ͦ͊ͨͦͤͤ͘͡Ύ ͭͦͣ͊ ͒͊ͤͤ·͙ͣ ͫͤΉͨ΄͍ͦͭͦ.  ʕΉͭͦͣ ͙͔͔ͨͪͣͪ ͤ͊͘;͔͙ͤΎ lun 

reserve, fractional_reserve, ͙  snap reserve ͦ ͍͔ͫͭ͊ͤ͡· ͍  ͘ ͤ͊;͔͙ͤΎͻ ͨ  ͦͯ ͣͦ͡;͙͊ͤΌ. 

 

Figure 5) ˭ ͔͙͔͊ͨͦͤͤ͡ ͭ ͦͣ͊ τ ̊ ͎͙͊ #1ς#3.  

¶ ͎̊͊ #1 τ ˿ͦ͒͊ͤ͘ ͭͦͣΣ ͔ͪ͊ͣͪͦͣ͘ 100GB. ˨͔ͦͫͭͯͨͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͍ͪ͊ͤͦ 80GB ͭ͊͟ ͊͟͟Σ ͨͦ 

ͯͣͦ͡;͙͊ͤΌΣ snap reserve ͪ ͍͔͊ͤ 20%. 

¶ ͎̊͊ #2 τ ˿ͦ͒͊ͤ͘ ͔͍ͭͫͭͦ·͚ LUN ͔ͪ͊ͣͪͦͣ͘ 30GB ͫ ͙͔͔ͣͤͣ ζTestLUNη. ́͊͟ ͊͟͟ ͨ ͦ

ͯͣͦ͡;͙͊ͤΌ ͒͡Ύ LUN ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͔͔͍͙͍͙͔ͪͪͪͦ͊ͤ͘, ͭ ͦ 30GB ͔͔͔ͤͣ͒ͤͤͦ͡ ͍·;ͭͯͭͫΎ ͙͘ 

͎͒ͦͫͭͯͨͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͭͦͣ͊.  



¶ ͎̊͊ #3 τ LUN ͊ͨͦͤ͘͡Ύ͔ͭͫΎ ͒͊ͤͤ·͙ͣ, ,͙ ͭ͊͟ ͊͟͟ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͨͦ͒ LUN ͋·ͦ͡ 

͔͔͍͙͍͊ͪͪͪͦ͊ͤͦ͘͘ ͫͪ͊ͯ͘ ͙ͨͪ ͔͎ͦ ͙͙ͫͦ͒͊ͤ͘, ͭ ͙͙ͦͤ͊͟͟ͻ ͙͔͔͙͚ͣͤͤ͘ ͍ ͔ͪ͊ͣͪ͊͘ͻ ͍͎ͫͦ͋ͦ͒ͤͦͦ 

͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͭͦͣ͊ ͔ͤ ͙ͨͪͦͫͻ͙ͦ͒ͭ. 

 

Figure 6) ˭ ͔͙͔͊ͨͦͤͤ͡ ͭ ͦͣ͊ τ ̊ ͎͙͊ #4ς#6. 

¶ ͎̊͊ #4 τ ˿ͦ͒͊ͤ͘ ͫͤΉͨ΄ͦͭ, ;ͭͦ ͍·͘·͍͔͊ͭ ͔͔͍͙͍͙͔ͪͪͪͦ͊ͤ͘ 30GB ͔ͣͫͭ͊ ͤ ͊ ͔ͭͦͣ, ;ͭͦ 

͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͒ͦͫͭ͊ͭͦ;͎ͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͒͡Ύ ͫͤΉͨ΄ͦͭ͊  ͍ͭͦͣ ͫͯ͡;͔͊, ͔͙ͫ͡ 

͔͒͊͗ ͍͔ͫΈ LUN ͼ͔͙ͦͣ͟͡ ͋ͯ ͔͒ͭ ͔͔͙ͨͪ͊ͨͫ͊ͤ͘. ˴͊͟ ͨͦ͊͊ͤͦ͘͟, ͔͙ͫ͡ fractional_reserve ͔͋ͯ͒ͭ 

͍͔ͯͫͭ͊ͤͦͤ͡  ͍ͤ͊͘;͔͙͔ͤ ͔͔͔ͣͤ 100, ͪ ͔͊ͣͪ͘ ͔͔͍͙͍͎ͪͪͪͦ͊ͤͤͦͦ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͔͋ͯ͒ͭ ͔͔͔ͣͤ 

30GB.  

¶ ͎̊͊ #5τ10GB ͒͊ͤͤ·ͻ ͔͔͙ͨͪ͊ͨͫ͊ͤͦ͘ ͤ ͊TestLUN. ́͊͟ ͊͟͟ ͫͤΉͨ΄ͦͭ ͔͎ͦ ͔ͯ͗ ͫͯ΅͔͍͔ͫͭͯͭ, ͭ ͦ

͔͔͙ͨͪ͊ͨͫ͘Έ ͒͊ͤͤ·ͻ LUN ͦͤ͊͘;͔͊ͭΣ ;ͭͦ ͒͡Ύ ͫͤΉͨ΄ͦͭ͊ ͤ͊;͔ͤͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͍͔ͫͦ͋ͦ͒ͤͦ 

͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͎ͫ͊ͣͦͦ ͭͦͣ͊. ˽ ͔͍ͪ·͚ ͯ;͊ͫͭͦ͟ ͔͋ͯ͒ͭ ͙ ͫͨͦ͡Έ͍ͦ͊ͤ͘ ͙ ͘snapshot reserve area. ̏ ͭͦ 

͍͙͒ͤͦ ͨ  ͦͭ ͦͣͯ, ;ͭͦ ͨ ͔ͦ͊͗ͭ͟ ͟ ͦͣ͊ͤ͒͊ df  ͒ ͡Ύ ͭ ͦͣ͊ / vol / myvol / .  

¶ ͎̊͊ #6 τ ˨͎͙͔ͪͯ 10GB ͒͊ͤͤ·ͻ ͔͔͙ͨͪ͊ͨͫ͊ͤ͘· ͤ ͊ TestLUN. ̏ͭͦ ͙ͫͨͦ͡Έ͔ͯͭ͘ ͦͫͭ͊͡Έ͔ͤͦ 

͍ͨͪͦͫͭͪ͊ͤͫͭͦ snapshot reserve area, ͟ ͔ͦͭͦͪͦ ͔͔ͭͨͪΈ ͨͦͤͦͫͭ͡ΈΌ ͊ͤ͘Ύͭͦ. 



 

Figure 7) ˭ ͔͙͔͊ͨͦͤͤ͡ ͭ ͦͣ͊ τ ̊ ͎͙͊ #7ς#9.  

¶ ͎̊͊ #7 τ ˿͔͒ͯ͡Ό΅͙͔ 10GB ͒͊ͤͤ·ͻ ͔͔͙ͨͪ͊ͨͫ͘·͍͊ΌͭͫΎ ͤ͊ TestLUN. ˨͔͊͗ ͔͙ͫ͡ snapshot 

reserve area ͼ͔͙ͦͣ͟͡ ͔͊ͨͦͤͤ͊͘͡Σ ͙͊ͨͫ͘Έ ͣͦ͗ͤ ͦͨͪͦ͒ͦ͗͊ͭ͡Έ,  ͙ ͫͤΉͨ΄ͦͭ· ͤ ͔ͦ͊͗ͯͭͫ͟Ύ 

͔ͨͦͭͪΎͤ· ͙͙͡ ͍͔͔ͨͦͪ͗͒ͤ·Σ ͭ͊͟ ͊͟͟ ͨͦ-͔͔ͨͪ͗ͤͣͯ ͔ͦͫͭ͊ͭͫΎ ͔ͣͫͭͦ ͤ͊ ͍͔ͨͪͦͫͭͪ͊ͤͫͭ ͎ͫ͊ͣͦͦ 

ͭͦͣ͊. ͙̏ͭ ͙͙͊ͨͫ͘ ͨͪͦͫͭͦ ͔͋ͪͯͭ ͔ͣͫͭͦ  ͍ͯͨͪͦͫͭͪ͊ͤͫͭ͊ ͎ͫ͊ͣͦͦ ͭͦͣ͊, ͔ͦͭͦͪͦ͟ ͔ͯͣͤΈ΄͔͊ͭͫΎ ͫ 

20GB, ͊͟͟ ͋·ͦ͡ ͨͦ͊͊ͤͦ͘͟ ͤ͊ ͔ͨͪ͒·͒ͯ΅͔ͣ ΄͎͔͊Σ ͒ͦ 10GB ͔ͨͦͫ͡ ΄͎͊͊ #7. ˽͍ͪͦͫͭͪ͊ͤͫͭͦ  ͍

ͫͤΉͨ΄ͦͭ͊ͻ, ͔ͦͭͦͪͦ͟ ͍·ͻ͙ͦ͒ͭ ͘ ͔͔͊ͨͪ͒͡· snap reserve ͔ͣͦ͗ͭ ͋·ͭΈ ͨͦͫ;͙ͭ͊ͤͦ ͍͒͊͗͒· ͍ 

͍·͍͔ͦ͒ ͦͣ͊ͤ͒͟· dfΣ ͭ͊͟ ͊͟͟ ͦͤͦ ͨͦ͊͊ͤͦ͘͟ ͊͟͟ ζ͊ͤ͘Ύ͔ͭͦη όͦͦͤ͊͟͟͡ used) ͔͍ͫͨͪ͊ ͍ ͦ͋Ά͔͔ͣ 

͍͎ͦͫͤͦͤͦͦ ͭͦͣ͊Σ ͊ ͨͦͭͦͣ ͍ ͍͔ͨͪͦͫͭͪ͊ͤͫͭ snap reserve. ˮ͔͔ͤͭͪͫͤͦ ͔͙ͦͭͣͭͭΈ, ;ͭͦ ͍͔͙͡;͙ͤ͊ 

͙ͫͨͦ͡Έ͍͎ͦ͊ͤͤͦͦ͘ ͤ ͔͊ͭͦͣ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊  ͍͍·͍͔ͦ͒ ͦͣ͊ͤ͒͟· df  ͙ͨͪ Ήͭͦͣ ͔͋ͯ͒ͭ ͔͍ͨͪ·΄͊ͭΈ 

100%.  

¶ ͎̊͊ #8 τ ˽͔͔͙ͪ͊ͨͫ͘·͍͊ΌͭͫΎ ͔ͫ͒ͯ͡Ό΅͙͔ 10GB ͒͊ͤͤ·ͻ ͤ͊ TestLUN.  ʕΉͭͦͣ ͫͯ͡;͔͊, ͭ͊͟ ͊͟͟ 

ͤ ͔͊ͨͪ͒·͒ͯ΅͔ͣ ΄͎͔͊, ͍͔ͫΈ LUN ͔ͯ͗ ͋·͡ ͔͔͙ͨͪ͊ͨͫ͊ͤ͘, ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͣ ͒͊ͤͤ·ͣ ͫͤΉͨ΄ͦͭ͊ 

͔ͤ ͤͯ͗ͤͦ ͔ͣͫͭ͊. ˮ ͔͔͙͚ͣͤͤ͘ ͍ ͍͔͙͡;͙ͤ͊ͻ ͙ͫͨͦ͡Έ͍͎ͦ͊ͤͤͦͦ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͔ͤ ͙ͨͪͦͫͻ͙ͦ͒ͭ.  

¶ ͎̊͊ #9 τ ˿ͦ͒͊ͤ͘ ͍͚ͭͦͪͦ ͫͤΉͨ΄ͦͭ.  ʕ͙ͦͭ͡;͙͔ ͦ ͙ͭͫͭͯ͊ͼ͙͙ ͫ ͙͔ͫͦ͒͊ͤͣ͘ ͔͍͎ͨͪͦͦ ͫͤΉͨ΄ͦͭ͊, 

͙͔ͫͦ͒͊ͤ͘ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ ͫͤΉͨ΄͍ͦͭͦ ͤ ͔͍·͘·͍͔͊ͭ ͔͔͔͎ͤͣ͒ͤͤͦ͡ ͙͔͔͙ͦͣͤͤ͘Ύ  ͍ͦ͋Ά͔ͣ͊ͻ 

͙ͫͨͦ͡Έ͍͎ͦ͊ͤͤͦͦ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊. ˿͙͔ͦ͒͊ͤ͘ ͙͔͒ͦͨͦͤͭ͡͡Έ͎ͤͦͦ ͫͤΉͨ΄ͦͭ͊ ͔ͤ ͍͙͡Ύ͔ͭ ͤ͊ͨͪΎͣͯΌ 

ͤ͊ ͍͔͙͡;͙ͤͯ ͙ͫͨͦ͡Έ͍͎ͦ͊ͤͤͦͦ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊. ˻͒ͤ͊ͦ͟ ͎ͦ͒͊͟ ͙ͦ͟͡;͔͍ͫͭͦ ͫͤΉͨ΄͍ͦͭͦ 

͍͔͙ͯ͡;͙͍͔͊ͭͫΎ, ͍͔ͦͣͦ͗ͤ͘ ͪͦͫͭ ͊ͤ͘Ύ͎ͭͦ ͦ ͔ͣͫͭ͊  ͍ snapshot reserve space, ͭ͊͟ ͊͟͟ 

͔͍͔ͣͤͦ͗ͫͭͤͤ·͔ ͨ ͔͔͙͙ͪ͊ͨͫ͘ ͋ ͍ͦͦ͟͡ ͫ ͔͔ͦͪ͟ ͍ ͔͎ͫͦ ͋ ͯ͒ͯͭ ζ͘ ͔͊ͨͪͭ·η ͍  ͔ͦͭ͒͡Έͤ·ͻ ͫͤΉͨ΄ͦͭ͊ͻ.  



 

Figure 8) ˭ ͔͙͔͊ͨͦͤͤ͡ ͭ ͦͣ͊ τ ̊ ͎͙͊ #10ς#12.  

¶ ͎̊͊ #10 τ 10GB ͔͙͎ͫͦ͒ͪ͗ͣͦͦ LUN ͔͔͙ͨͪ͊ͨͫ͊ͤͦ͘. ́͊͟ ͊͟͟ ͫͤΉͨ΄ͦͭ ͭͦ͡Έͦ͟ ;ͭͦ ͋·͡ ͫͦ͒͊ͤ͘ 

ͤ ͊ ͔ͨͪ͒·͒ͯ΅͔ͣ ΄͎͔͊, ͭ ͦ ͤ ͔ ͍͊͗ͤͦ, ͊͊͟͟Ύ ;͊ͫͭΈ 10GB ͍ LUN ͔͔͙ͨͪ͊ͨͫ͊ͤ͊͘, ͭ͊͟ ͊͟͟ 

͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͍͔ͫ ͍ͪ͊ͤͦ ͤͯ͗ͤͦ ͒͡Ύ ͫͦͻ͔͙ͪ͊ͤͤΎ ͒͊ͤͤ·ͻ ͫͤΉͨ΄ͦͭ͊.  ʕΉͭͦͣ ͫͯ͡;͔͊, 10GB 

͎͒ͦͫͭͯͨͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͔͋ͯ͒ͭ ͍͘ΎͭΈ ͍͔ͤ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͭͦͣ͊. ˹ ͊Ήͭͦͣ ͔͔ͣͫͭ ͭͦͣ ͫͦͦ͋΅͔͊ͭ 

 ͦͭͦͣ, ;ͭͦ ͦ ͔ͤ͊ͨͦͤͤ͘͡, ͤ ͔͊ͤͣ ͔͍ͤͦͣͦ͗ͤͦ͘ ͫͦ͒͊ͭ͘Έ ͎͚͒ͪͯͦ LUN,  ͔͊ͭ͊͗͟ ͙͊ͨͫ͊ͭ͘Έ ͤ ͔͎͊ͤͦ 

ͺ͚͊͡· ͨ  ͦNFS/CIFS, ͫ ͦ͒͊ͭ͘Έ ͔΅͔ ͫͤΉͨ΄ͦͭ·Σ ͙͙͡ ͙͊ͨͫ͊ͭ͘Έ ͔ͤ ͍ ͔͔͍͙͍͔͊ͪͪͪͦ͊ͤͤͦ͘͘ ͔ͣͫͭͦ. 

¶ ͎̊͊ #11 τ ˨͔͔͊ͭͫ͡Ύ ͨͦͨ·ͭ͊͟ ͫͦ͒͊ͭ͘Έ ͔͙͚ͭͪͭ ͫͤΉͨ΄ͦͭ. ˻͔ͨͪ͊ͼ͙Ύ ͍͔͊ͪ͘΄͔͊ͭͫΎ ͔ͤͯ͒͊;͔͚Σ 

ͭ͊͟ ͊͟͟ ͭͦͣ ͔͊ͨͦͤͤ͘͡.  

¶ ͎̊͊ #12 τ ˿͔͒ͯ͡Ό΅͙͔ 10GB ͒͊ͤͤ·ͻ ͔͔͙ͨͪ͊ͨͫ͘·͍͊ΌͭͫΎ ͤ ͊TestLUN. ˨͔͊͗ ͔ͤͫͣͦͭͪΎ ͤ ͊ͭ,ͦ 

;ͭͦ ͭͦͣ ͨͦͦͤ͡, ͘ ͙͙͊ͨͫ  ͍TestLUN ͍ͨͪͦͦ͒ΎͭͫΎ ͔ͯͫͨ΄ͤͦ, ͙  ͫͤΉͨ΄ͦͭ ͔ͦͫͭ͊ͭͫΎ ͤ͊ ͔͔ͣͫͭΣ ͭ͊͟ ͊͟͟ 

ͫͦͻͪ͊ͤΎ͔ͭͫΎ ͍͔ͫͦ͋ͦ͒ͤͦ ͔ͣͫͭͦ ͍ ͔͔͍͙͍͚͊ͪͪͪͦ͊ͤͤͦ͘͘ ͙ͦ͋͊ͫͭ͡. ˩͙͍͔͔͒ͤͫͭͤͤͦ ͙͔͔͙͔ͣͤͤ͘ ͍ 

͍·͍͔ͦ͒ ͦͣ͊ͤ͒͟· df  ͔͋ͯ͒ͭ  ͍ ͔ͦͦͤ͟͟͡ used ͒͡Ύ ͙ͦ͋͊ͫͭ͡ snap reserve. ́͊͟ ͊͟͟ 

fractional_reserve ͍͔ͯͫͭ͊ͤͦͤ͡  ͍ 100%, ͘ ͙͙͊ͨͫ ͤ ͊ LUN ͔ͤ ͋ͯ͒ͯͭ ͔͍ͨͪͪ͊ͤ· ͨͦ ͙ͨͪ;͙͔ͤ 

͔ͤͻ͍͙͊ͭ͟ ͔ͣͫͭ͊. ˩͙ͫ͡ fractional_reserve ͍͔ͯͫͭ͊ͤͦͤ͡  ͍ͤ͊͘;͔͙͔ͤ ͔͔͔ͣͤ 100%,  ͙͔͔͙͙ͨͪ͊ͨͫ͘ 

ͨͪͦ͒ͦ͗͊͡ΌͭͫΎ,  ͍ ͚͊ͦ͟͟-ͭ ͦ ͔ͣͦͣͤͭ ͙͊ͨͫ͘Έ ͤ ͊ LUN ͔ͣͦ͗ͭ ͍͙ͦͫͭ͊ͤͦͭΈͫΎ ͨͦ ͙ͨͪ;͙͔ͤ 

͙ͫ;͔͙ͪͨ͊ͤΎ ͔ͣͫͭ͊.  

̏ͭͦͭ ͙͔ͨͪͣͪ ͨͦ͊͘͟·͍͔͊ͭ, ;ͭͦ ͦ͋͊ͫͭ͡Έ ͔͔͍͙͍͙ͪͪͪͦ͊ͤ͘Ύ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͭͦ͡Έͦ͟  ͍ͫͯ͡;͔͊, ͎ͦ͒͊͟ ͤ ͔

͔ͦͫͭ͊ͭͫΎ ͒ ͎͎ͪͯͦͦ ͫ ͍͎ͦ͋ͦ͒ͤͦͦ ͣ ͔ͫͭ͊ ͤ  ͊ͭ ͔ͦͣ.  

 5.6  Autosize   
̏ͭͦͭ ͔ͨ͊ͪ͊ͣͭͪ ͭͦͣ͊ (͔͒ͦͫͭͯͨͤ, ͤ͊;͙ͤ͊Ύ  ͫData ONTAP 7.1  ͙͍͔͔ͤͦ) ͔͔ͦͨͪ͒͡Ύ͔ͭ, ;ͭͦ ͭͦͣ ͔͒ͦ͗ͤ͡ 

͍͙͊ͭͦͣ͊ͭ;͔͙ͫ͟ ͍͔͙ͯ͡;͙ͭΈͫΎ, ;ͭͦ͋· ͙͔͋͗͊ͭ͘Έ ͙ͫ;͔͙ͪͨ͊ͤΎ ͔͎ͦ ͔͙ͣͦͫͭ͟ ͙ͨͪ ͔͙͙ͤ͊ͨͦͤͤ͡. ̏ͭ͊ ͦͨͼ͙Ύ 



͒ͦͫͭͯͨͤ͊ ͭͦ͡Έͦ͟ ͒͡Ύ ͍ͭͦͣͦ ͙ͭͨ͊ flexible. ˤͦͣͦ͗ͤͦ͘ ͔͔͙ͦͨͪ͒ͭ͡Έ ͭͦΣ ͊͟͟ ͋·ͫͭͪͦ ͔͋ͯ͒ͭ ͙ͨͪͪ͊ͫͭ͊ͭΈ 

ͭͦͣΣ ͫ ͨͦͣͦ΅ΈΌ ͟͡Ό;͊ - i . ͎̊͊ ͙ͨͪͪͦͫͭ͊ ͨͦ ͯͣͦ͡;͙͊ͤΌ 5% ͦ ͔ͭͪ͊ͣͪ͊͘ ͭͦͣ͊ ͙ͨͪ ͔͎ͦ ͙͙ͫͦ͒͊ͤ͘. 

͔́͊͗͟ ͣͦ͗ͤͦ ͔͔͙ͦͨͪ͒ͭ͡Έ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͍ͦͣͦ͗ͤ͘·͚ ͔ͪ͊ͣͪ͘ ͭͦͣ͊  ͫͨͦͣͦ΅ΈΌ ͟͡Ό;͊ - m. ˩͙ͫ͡ 

͔ͨ͊ͪ͊ͣͭͪ ͭͦͣ͊ autosize ͍͟͡Ό;͔ͤ, ͭͦ ͨͦ ͯͣͦ͡;͙͊ͤΌ ͙ͣ͊ͫͣ͊͟͡Έͤ·͚ ͔ͪ͊ͣͪ͘ ͍͙͊ͭͦͣ͊ͭ;͔͙ͫ͟ 

͍͔͙ͯ͡;͙͍͊Ό΅͔͎ͦͫΎ ͭͦͣ͊ ͊͒͊ͤ͘ ͍ 120% ͦ ͭ ͙ͫͻ͎ͦ͒ͤͦͦ ͔ͪ͊ͣͪ͊͘ ͭͦͣ͊. 

5.7  Autodelete   
̏ͭͦͭ ͔ͨ͊ͪ͊ͣͭͪ ͭͦͣ͊ (͔͒ͦͫͭͯͨͤ  ͍͔͙͙ͫͪͫ Data ONTAP 7.1) ͨ ͍ͦͦ͘͡Ύ͔ͭ Data ONTAP ͯ͒͊͡ΎͭΈ ͫͤΉͨ΄ͦͭ·, 

͔͙ͫ͡ ͙ͦͤ ͍͔͍ͫͦͦͭͭͫͭͯΌͭ ͊͒͊ͤͤ͘·ͣ ͍͙ͯͫͦ͡Ύͣ. ͙̏ͭ ͍͙ͯͫͦ͡Ύ ͤ͊͘·͍͊ΌͭͫΎ ζͭ ͙͎͎͔ͪͪη όtrigger)  ͙͎ͣͦͯͭ 

͋·ͭΈ ͔ͤ͊ͫͭͪͦͤ· ͙ͭ͊ͣ͟ ͦ͋ͪ͊ͦͣ͘, ;ͭͦ ͫͤΉͨ΄ͦͭ ͔͋ͯ͒ͭ ͍͙͊ͭͦͣ͊ͭ;͔͙ͫ͟ ͔ͯ͒͊ͤ͡ ͙ͨͪ ͍·͔͙͙ͨͦͤͤ͡ ͎ͦ͒ͤͦͦ 

͙͘ ͔ͫ͒ͯ͡Ό΅͙ͻ ͍͙͚ͯͫͦ͡:  

¶ Volume τ ˽ ͍ͪͦͫͭͪ͊ͤͫͭͦ ͭͦͣ͊ ͙͋ͦ͘͟͡ ͟ ͙ͫ;͔͙ͪͨ͊ͤΌ. ̏ ͭͦ ͨ ͍ͪͦͫͭͪ͊ͤͫͭͦ ͫ ͦͦ͋΅͔͊ͭͫΎ ͍  ͨ ͔͍͚ͪͦ 

ͫͭͪͦ;͔͟ ͍·͍ͦ͒͊ ͒͡Ύ ͎͊͗͒ͦͦ͟ ͭͦͣ͊Σ ͚ͦͣ͊ͤ͒ͦ͟ df . ˿͔͔͒ͯͭ͡ ͔͙ͦͭͣͭͭΈ, ;ͭͦ ͭͦͣ ͔ͣͦ͗ͭ ͋·ͭΈ 

ͨͦͤͦͫͭ͡ΈΌ ͘ ͔͊ͨͦͤͤ͡, ͒ ͔͊͗ ͔ ͙ͫ͡ ͔ ΅͔ ͦ ͫͭ͊ͦͫ͡Έ ͣ ͔ͫͭͦ ͍  ͦ ͙͋͊ͫͭ͡ snap_reserve.  

¶ Snap_reserve τ ˽ ͍ͪͦͫͭͪ͊ͤͫͭͦ snap reserve ͋ ͙ͦ͘͟͡ ͟  ͙ ͫ;͔͙ͪͨ͊ͤΌ. 

¶ Space_reserve τ ˽͍ͪͦͫͭͪ͊ͤͫͭͦ ͒͡Ύ ͔͔͙͙ͨͪ͊ͨͫ͘ ͙͋ͦ͘͟͡  ͙ͫ͟;͔͙ͪͨ͊ͤΌ. ̏ͭͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ, 

͔͔͔͔ͦͨͪ͒ͤͤͦ͡ LUN-͙͊ͣ  ͍ͫ͟͡Ό;͔ͤͤ·ͣ ͔͔͍͙͍͙͔ͪͪͪͦ͊ͤͣ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ όspace reservations 

enabled) ͙ ͦͨͼ͙͔͚ fractional_reserve. ̏ͭͦ ͔͔͍͙͍͔͊ͪͪͪͦ͊ͤͤͦ͘͘ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͤ ͔ ͔͋ͯ͒ͭ 

͊ͨͦͤ͘͡ΎͭΈͫΎ, ͨ ͦ͊͟ ͙  ͭ ͦͣ, ͙  ͨ ͍ͪͦͫͭͪ͊ͤͫͭͦ snap_reserve ͤ ͊ ͔ͤͣ ͔ͤ ͋ͯ͒ͯͭ ͼ͔͙ͦͣ͟͡ ͔͊ͨͦͤͤ͘͡·.  

˹͊ͫͭͦΎ͔ͭ͡Έͤͦ ͪ ͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͯ ͍͙͍ͫͭ͊ͤ͊͊ͭ͡Έ ͭ ͙͎͎͔ͪͪ ͤ  ͊͘ ͤ͊;͔͙͔ͤ volume.  

˽ͦͪΎ͒ͦ͟, ͍  ͟ ͦͭͦͪͦͣ ͋ ͯ͒ͯͭ ͯ ͒͊͡ΎͭΈͫΎ ͫ ͤΉͨ΄ͦͭ·Σ ͘ ͔͊͒͊ͭͫΎ ͫ ͔͒ͯ͡Ό΅͙͙ͣ ͔ͭͪͣΎ ͦͨͼ͙Ύ͙ͣ:  

¶ Delete_order τ ̏ͭ͊ ͦͨͼ͙Ύ ͔͔ͦͨͪ͒͡Ύ͔ͭ, ͋ͯ͒ͯͭ ͡ ͙ͯ͒͊͡ΎͭΈͫΎ ͍ ͔͍ͨͪͯΌ ͦ;͔͔ͪ͒Έ ͙͔͔ͤ͊͋ͦ͡ 

ͫͭ͊ͪ·͔Σ ͙͙͡ ͤ͊ͦ͋ͦͪͦͭΣ ͙͔͔ͤ͊͋ͦ͡ ͍ͤͦ·͔ ͫ ͤΉͨ΄ͦͭ·.  

¶ Defer_deleted τ ̏ͭ͊ ͦͨͼ͙Ύ ͍ͨͦͦ͘͡Ύ͔ͭ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ό ͔͔͙ͦͨͪ͒ͭ͡Έ ͎ͪͯͨͨͯ ͫͤΉͨ΄͍ͦͭͦΣ 

ͦͭͦͪ͊͟Ύ ͒ͦ͗ͤ͊͡ ͋·ͭΈ ͔ͯ͒͊ͤ͊͡Σ ͭͦ͡Έͦ͟ ͔͙ͫ͡ ͎͙͒ͪͯͻ ͒ͦͫͭͯͨͤ·ͻ ͫͤΉͨ΄͍ͦͭͦ ͔ͤͭ. ̏ͭͦ ͔͔͒͊ͭ͡ 

͍ͦͣͦ͗ͤ͘·ͣ ͙ͦͭͦ͗ͭ͡Έ ͔͙͔ͯ͒͊ͤ͡ ͫͦ͒͊ͤͤ͘·ͻ ͨͦ͡Έ͍͔͔ͦ͊ͭͣ͘͡ ͫͤΉͨ΄͍ͦͭͦΣ ͫͤΉͨ΄͍ͦͭͦΣ 

ͫͦ͒͊ͤͤ͘·ͻ ͨͦ ͙͙ͪ͊ͫͨͫ͊ͤΌΣ ͙͙͡ ͫͤΉͨ΄͍ͦͭͦ ͫ ͊͒͊ͤͤ͘·ͣ ͔ͨͪͺ͙ͫͦͣ͟.  

¶ Commitment τ ̏ͭ͊ ͦͨͼ͙Ύ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͭͦΣ ͊͟͟ ͋ͯ͒ͯͭ ͦ͋ͪ͊͋͊ͭ·͍͊ͭΈͫΎ ͫͤΉͨ΄ͦͭ·Σ 

͙ͫͨͦ͡Έ͔ͯͣ͘·͔ SnapMirrorϯ. ˩͙ͫ͡ ͦͤ͊ ͍͔ͯͫͭ͊ͤͦͤ͊͡ ͍ try, ͭͦ ͫͤΉͨ΄ͦͭ· ͋ͯ͒ͯͭ ͔ͯ͒͊ͤ͡· ͭͦ͡Έͦ͟ 

͍ ͭͦͣ ͫͯ͡;͔͊Σ ͔͙ͫ͡ ͙ͦͤ ͔ͤ ͙͍͊͋ͦͪͦ͊ͤ͘͟͡·Φ ˩͙ͫ͡ ͦͤ͊ ͍͔ͯͫͭ͊ͤͦͤ͊͡ ͍ disrupt, ͭ ͦ Ή͙ͭ ͫͤΉͨ΄ͦͭ· 

͋ͯ͒ͯͭ ͔ͯ͒͊ͤ͡·Σ ͔͒͊͗ ͔͙ͫ͡ ͙ͦͤ ͍ Ήͭͦͭ ͔ͣͦͣͤͭ ͋·͙͡ ͙͍͊͋ͦͪͦ͊ͤ͘͟͡·. ˤ Ήͭͦͣ ͫͯ͡;͔͊ ͍͔͎ͫ͒͊ 

͔͋ͯ͒ͭ ͯ͒͊͡ΎͭΈͫΎ ͔͙͚ͨͦͫ͒ͤ͡ ͫͤΉͨ΄ͦͭ. ˤͦ ͎͙ͣͤͦͻ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙Ύͻ ͔͙͔ͯ͒͊ͤ͡ ͔͔͎ͨͦͫ͒ͤͦ͡ 

ͫͤΉͨ΄ͦͭ͊ ͍ SnapMirror ͔͔͔ͤ͗͊ͭ͡͡ΈͤͦΣ ͭ͊͟ ͊͟͟ ͔͔ͨͦͭͪ͋ͯͭͫΎ ͔͙ͪͨ͊͟͡ͼ͙Ύ ͚ͨͦͤͦ͡ ͍͚ͤͦͦ 

͍͚͋͊ͦͦ͘ ͙͙ͦͨ͟Σ ;ͭͦ͋· ͙ͨͪͦ͒ͦ͗ͭ͡Έ ͔ͦͨͪ͊ͼ͙Ό ͔͙ͪͨ͊͟͡ͼ͙͙. ˩͙ͫ͡Σ ͙͔ͤ͊ͨͪͣͪΣ ͙͔ͫͫͭͣ͊-

͙ͫͭͦ;͙ͤ͟ ͙ ͙͔ͫͫͭͣ͊-ͨͦͯ͡;͔͊ͭ͡Έ ͔ͪ͊ͫͨͦͦ͗ͤ͡· ͤ͊ ͙ͪ͊͘͡;ͤ·ͻΣ ͔ͯ͒͊ͤͤ͡·ͻ ͨͦ͡΅͊͒͊͟ͻΣ ͭͦ 

͔͔͙͔ͨͪͫͦ͒͊ͤ͘ ͔͙͙ͪͨ͟͡ ͔ͣͦ͗ͭ ͊ͤ͘ΎͭΈ ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͍͔ͪͣΎ ͙ ͋·ͭΈ ͍͒ͦͦ͡Έͤͦ 

͎͒ͦͪͦͦͫͭͦΎ΅͔͚.  

ˢ͎͙ͦͪͭͣ͡, ͦͭͦͪ͟·͚ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͨͦͪΎ͒ͦ͟ ͔͙ͯ͒͊ͤ͡Ύ ͫͤΉͨ΄͍ͦͭͦ  ͍͔͍ͨͪͯΌ ͦ;͔͔ͪ͒Έ ͙΅͔ͭ ͫͤΉͨ΄ͦͭ·, 

ͤ ͔ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙͔ ͙͔͙ͪͭͪ͟Ό defer_deleteΣ ͔͊ͭͣ͘ ͙ͫͨͦ͡Έ͔ͯͭ͘ ͨͦͪΎ͒ͦ͟Σ ͔͔͔ͦͨͪ͒ͤͤ͡·͚ ͍ 

delete_order ;ͭͦ͋· ͔͔͙ͦͨͪ͒ͭ͡ΈΣ ͔͔ͫ͒ͯͭ͡ ͙͡ ͙ͯ͒͊ͭ͡Έ ͙͔͔ͤ͊͋ͦ͡ ͫͭ͊ͪ·͚Σ ͙͙͡ ͙͍ͤ͊ͨͪͦͭΣ ͙͔͔ͤ͊͋ͦ͡ 

͍͔͙͚ͫ͗ ͫͤΉͨ΄ͦͭ. ˩͙ͫ͡ ͙͔ͭ͊͟ ͫͤΉͨ΄ͦͭ· ͤ ͔ ͚͔ͤ͊͒ͤ·, ͭ ͦ ͙͔͙͚ͪͭͪ͟ defer_delete ͙ͨͪ ͍·͔͋ͦͪ 

͙͎͙͔ͤͦͪͪͯͭͫΎ. ˩͙ͫ͡ ͨ-͔͔ͦͨͪ͗ͤͣͯ ͤ ͔ ͙͍͔ͦ͋ͤ͊ͪͯ͗͊ͭͫΎ ͨͦ͒ͻͦ͒Ύ΅͙ͻ ͫͤΉͨ΄͍ͦͭͦ, ͎ͭͦ͒͊ Σ ͍ 

͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͦͨͼ͙͙ commit ͨ ͦ͒ ͯ ͔͙͔͒͊ͤ͡ ͨ ͦͨ͊͒͊Όͭ ͫ ͤΉͨ΄ͦͭ·Σ ͫͦ͒͊ͤͤ͘·͔ SnapMirror. 



͔͙͔̂͒͊ͤ͡ ͫͤΉͨ΄͍ͦͭͦ ͔ͨͪͪ͊͟΅͔͊ͭͫΎ ͍ ͫͯ͡;͔͊Σ ͎ͦ͒͊͟ ͍͔ͫͦ͋ͦ͒ͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͍͔ͦͫͦ͋ͦ͗͒͊ͭͫΎ ͒ͦ 

͍ͯͪͦͤΎΣ ͎͊͒͊ͤͤͦͦ͘ ͍ ͔͔͔͚ͨͪͣͤͤͦ target_free_space variable, ͨ ͦ ͯͣͦ͡;͙͊ͤΌ ͦͤ͊ ͔͔͔ͦͨͪ͒ͤ͊͡ ͍ 80%.  

˩͙ͫ͡ ͍͟͡Ό;͔ͤ· ͍͔͔ͦ͒ͤͦͪͣͤͤͦ  ͙autosize  ͙autodelete,  ͙͙͎͎͔ͭͪͪ autodelete ͍͔ͯͫͭ͊ͤͦͤ͡ ͤ ͊volume, 

ͭ ͦͦ ͨͼ͙Ύ ͭ ͦͣ͊ try_first ͋ ͔ͯ͒ͭ ͔͔ͦͨͪ͒͡ΎͭΈ ͭͦΣ ;ͭͦ ͔͋ͯ͒ͭ ͔͒͊ͭ͡ΈͫΎ ͍ ͔͍ͨͪͯΌ ͦ;͔͔ͪ͒Έ ς ͨ ͙ͪͪ͊΅͙͍͊ͭΈͫΎ 

ͭͦͣΣ ͙͙͡ ͯ͒͊͡ΎͭΈͫΎ ͫͤΉͨ΄ͦͭ·. 

6  ˪̆̋̓̉̃̎̏̆̕̕ ̑́̒̐̑̆̅̆̌̆̎̉̆ ̐̑̏̒̓̑́̎̒̓̃́ ̐̑̉ ̝̉̒̐̏̌̈̏̃́̎̉̉ 

̞̙̒̎̐̏̓̏̃  

6.1  Thin  provisioning  ̐ ̑̉ ̝̉̒̐̏̌̈̏̃́̎̉̉ ̞̙̒̎̐̏̓̏̃  
˽͍ͦ͒͊͡ΎΌ΅͔͔ ͙ͦ͟͡;͔͍ͫͭͦ ͙͔͍ͤͭͦ͟͡ NetApp ͨͦ͡Έͯ͘ΌͭͫΎ ͤ ͊Ή͙ͭͻ ͙͔ͫͫͭͣ͊ͻ ͻ͔͙ͪ͊ͤͤΎ ͔ͭͻ͎͙͔͚ͤͦͦ͡ 

͙ͫͦ͒͊ͤ͘Ύ ͫΉͤͨ΄͍ͦͭͦΣ ͙͙͒ͪͯ͡Ό΅͔͚ ͤ͊ ͪ·͔ͤ͟Σ ͙ ͍͔͚ͫͭͪͦͤͤͦ ͍ OS Data ONTAP. ˤͫ Ύ͙͚͟ ͪ͊͘, ͎ͦ͒͊͟ 

͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͫ ͤΉͨ΄ͦͭ, ͤ ͔ͦ͋ͻ͙ͦ͒ͣͦ ͘ ͔͔͍͙͍͊ͪͪͪͦ͊ͭ͘Έ ͔ͣͫͭͦ ͒͡Ύ ͻ͔͙ͪ͊ͤͤΎ ͔͎ͦ ͒͊ͤͤ·ͻ.  

˾͔͊ͣͪ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊, ͊ͤ͘Ύͭ·͚ ͫͤΉͨ΄ͦͭͦͣ, ͍͙͙͊ͫͭ͘ ͦ ͎͙ͭͣͤͦͻ ͺ͍͊ͭͦͪͦ͟. ˹͔ͦͭͦͪ͟·͔, ͙ ͙͔͔ͤ͊͋ͦ͘͡ 

ͤ͊͘;͙ͣ·ͻ, Ήͭͦ ͻ͔͊ͪ͊ͭͪ͟  ͙͍͔͔͙͔ͨͦ͒ͤ ͙͔͙ͨͪͦ͗ͤ͡Ύ  ͙͔ͨͪͦͣ͗ͯͭͦ͟ ͍͔͔͙ͪͣͤ, ͨͪͦ΄͔͒΄͙͚  ͔ͫͣͦͣͤͭ͊ 

͍͘Ύ͙ͭΎ ͫͤΉͨ΄ͦͭ͊. ˹͙͔͊ͨͪͣͪ, ͔͙ͫ͡ ͫͤΉͨ΄ͦͭ ͫͦ͒͊ͤ͘  ͍ͻ͔ͦ͒ ͪ͊͋ͦͭ· ͔͍ͫͪ͒ͫͭ͊ ͔͙ͪͨ͊͟͡ͼ͙͙ ͒͊ͤͤ·ͻ 

SnapMirror, ͭ ͦ ͫͪͦ͟ ͙͙͗ͤ͘ ͎ͭ͊ͦͦ͟ ͫͤΉͨ΄ͦͭ͊ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͔͍͔͙ͤ͟͡Σ ͙ ͻ͙ͪ͊ͤͭͫΎ ͍͙͔ͫͪ͊ͤͭ͡Έͤͦ 

͔ͤ͋ͦ͡Έ΄͔ͦ ͙ͻ ͙ͦ͟͡;͔͍ͫͭͦΣ ͨͦΉͭͦͣͯ ͒͡Ύ ͙ͤͻ ͤ ͔ͭ ͫͣ·ͫ͊͡ ͦͫͦ͋ͦ ͍ͫͦ͒͊͊ͭ͘Έ ͔͔͍͙͍͙͔ͪͪͪͦ͊ͤ͘. 

6.2  ̊ ̘̙́̉̌̔̉̆ ̋ ̗̏̎̉̄̔̑́̉̉̕: Provisioning  ̒  ̉ ̝̒̐̏̌̈̏̃́̎̉̆̍ ̒ ̞̙̎̐̏̓̏̃  
́͊͟ ͊͟͟ ͫͯ΅͔͍͔ͫͭͯͭ ͔͍ͣͤͦ͗ͫͭͦ ͦͨͼ͙͚ ͚͙ͤ͊ͫͭͪͦ͟, ͭ ͦ ͫͯ΅͔͍͔ͫͭͯͭ ͔͍ͣͤͦ͗ͫͭͦ ͙ͪ͊͘͡;ͤ·ͻ 

ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͚ ͒͡Ύ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͻ͔͙ͪ͊ͤͤΎ (provisioning) ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ 

͔͙ͨͪͣͯ΅͔͍ͫͭΣ ͍͔͒͊͊ͣ·ͻ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͫͤΉͨ΄͍ͦͭͦ. ˴͊͗͒͊Ύ ͙ ͙ͤ͘ͻ ͙͔͔ͣͭ ͍͙ͫͦ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊  ͙

͔͙ͤ͒ͦͫͭ͊ͭ͟. ˽ ͔͔ͪ;͙͔ͫͤͤ͡·͔ ͤ ͙͔͗ ͟ ͦͤͺ͙͎ͯͪ͊ͼ͙͙, Ήͭͦ ͪ ͔͔͍ͦͣͤ͒ͦ͊ͤͤ͟·͔ NetApp ͍ ͙͊ͪ͊ͤͭ·: 

¶ ˴ͦͤͺ͙͎ͯͪ͊ͼ͙Ύ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ autogrow  

Guarantee = volume  
LUN reservation = enabled  
fractional_reserve = 0%  
snap_reserve = 0%  
autodelete = on /  oldest_first  
autogrow = on  
try_first = volume_grow  

ˣͦ͡Έ΄͔ͦ ͔͙ͨͪͣͯ΅͔͍ͫͭͦ Ή͚ͭͦ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͙ ͙ͫͦͫͭͦͭ  ͍͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͤ ͊

aggregate ͊͟͟ ͍͔ͫͦͣͫͭͤͦ ͙ͫͨͦ͡Έ͔͎ͯͣͦͦ͘ ͒͡Ύ ͙ͨͪͪͦͫͭ͊ ͦ͋Ά͔ͣ͊ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊, ͍͔͙ͫͣ 

ͤ͊ͻͦ͒Ύ΅͙͙ͣͫΎ ͤ ͔͊ͤͣ ͙ͭͦͣ͊ͣ. ˽͙ͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͤ͊͘;͔͙ͤΎ guarantee ͍͎ͪ͊ͤͦͦ volume, ͎ͣͦͯͭ 

͋·ͭΈ ͙͎͒ͦͫͭͤͯͭ· ͙ͪ͊͘͡;ͤ·͔ ͍͙ͯͪͦͤ thin provisioning ͒͡Ύ ͔ͦͭ͒͡Έͤ·ͻ ͙͔͙͚ͨͪͦ͗ͤ͡,  ͙͔ͤ͊ͫͭͪͦͤ· 

͙͙͍͙ͤ͒͒ͯ͊͡Έͤͦ ͍͔͙͡;͙ͤ· ͙ͨͪͪͦͫͭ͊ ͒͡Ύ ͎͊͗͒ͦͦ͟ ͙͘ ͍ͭͦͣͦ. ˿͔͔ͭͨͤΈ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ 

ͻ͔͙ͪ͊ͤͤΎ ͔ͭ͊͗͟ ͨͪͦͫͭͦ ͔͙͍͔ͦͭͫ͗͊ͭͫ͡Ύ ͨͪͦͫͭ·ͣ ͤ͊͋͡Ό͔͙͔͒ͤͣ ͊͘ ͍͔͙͡;͙͚ͤͦ ͦ͋Ά͔͍ͣͦ ͭͦͣ͊ ͙ 

aggregate.  

˴͊͟  ͙͒͡Ύ ͍͔ͫͻ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͚, ͍͔ͫͦͣͫͭͤͦ ͙ͫͨͦ͡Έͯ͘Ό΅͙ͻ ͍͔ͫͦ͋ͦ͒ͤͦ ͔ͣͫͭͦ, ͭͦͣ͊ ͤ ͔Ύ͍͡ΎΌͭͫΎ ͤ ͊

100% ͤ ͔͍͙͙͊ͫͣ͘·͙ͣ ͙ͦ͒ͤ ͦͭ ͎͎͒ͪͯͦͦΣ ͭ͊͟ ͊͟͟ ͙ͫͨͦ͡Έͯ͘Όͭ ͦ͋΅͔͔ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͔ͣͫͭ͊Σ 

͎ͦ͒͊͟ ͙ͣ ͙ͨͦͤ͊͒ͦ͋ͭͫΎ ͍·͙ͪ͊ͫͭ. ̏ ͭͦ ͤ͊͘;͙ͭ, ;ͭͦ ͔͙ͫ͡ ͎͚͒ͪͯͦ ͭͦͣ ͯ ͔͗ ͙ ͫͨͦ͡Έ͍ͦ͊͘͡ ͫ ͍͔ͦ͋ͦ͒ͤͦ ͔ͣͫͭͦ 

ͤ ͊aggregateΣ ͭͦ Ήͭͦ ͔ͣͦ͗ͭ ͔ͨͦͣ΄͊ͭΈ ͎͒ͪͯͦͣͯ ͭͦͣͯ ͪ͊ͫ΄͙͙ͪͭΈͫΎ.  



˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͙ͦ͋ͪ͊ͭͭΈ ͍͙͙͔ͤͣ͊ͤ ͤ ͊ͭ,ͦ ;ͭͦ ͔͙ͫ͡ ͦͤ͟͡· (FlexClone ͙͙͡ ͦͤ͟͡· LUN) ͫͦ͒͊͘ΌͭͫΎ ͊͟͟ 

ͫͤΉͨ΄ͦͭ·Σ ͭͦ ͙ͦͤ ͍͔ͦͫͨͪͨΎ͍ͭͫͭͯΌͭ ͙ͻ ͔͙ͯ͒͊ͤ͡Ό ͙ͨͪ ͍·͔͙͙ͨͦͤͤ͡ autodelete.  

͎̏ͭͦͦ ͙ͪͫ͊͟ ͣͦ͗ͤͦ ͙͔͋͗͊ͭ͘Έ, ͔͙ͫ͡ ͭͦͣ ͔͋ͯ͒ͭ ͙͔ͣͭΈ ͔ͪ͊ͣͪ͘, ͍͍͔͒ͦ ό͙͙͡ ͔͔͋ͦ͡ύ ͔͍ͨͪ·΄͊Ό΅͙͚ 

͔ͪ͊ͣͪ͘ LUN-͍ͦΣ ͙ ͻ͙ͪ͊ͤͭΈ ͭͦ͡Έͦ͟ ͙ͦ͒ͤ ͫͤΉͨ΄ͦͭ.  

 ˿͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ Ή͚ͭͦ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͙Σ ͭͦͣ ͔͋ͯ͒ͭ ͙͔ͣͭΈ ͔ͪ͊ͣͪ͘, ͒ͦͫͭ͊ͭͦ;ͤ·͚ ͒͡Ύ ͔ͪ͊ͣ͘΅͔͙ͤΎ ͤ ͊

͔ͤͣ LUN-͍ͦ ͙ ͒͊ͤͤ·ͻ ͫͤΉͨ΄͍ͦͭͦ.   

˹͙͔͊ͨͪͣͪ, ͔ ͙ͫ͡ ͭ ͔͍͙ͪ͋ͦ͊ͤΎ ͟  ͭ ͦͣͯ ͔ͫ͒ͯ͡Ό΅͙͔:  

¶ 5 x 100GB LUNs  

¶ 3% ͒ ͊ͤͤ·ͻ ͍ ͔͒ͤΈ ͙͔ͣͤ͘Ύ͔ͭͫΎ  

¶ ˿ͤΉͨ΄ͦͭ· ͫ ͦͻͪ͊ͤΎΌͭͫΎ ͤ  ͊ͨ ͪͦͭΎ͔͙͙͗ͤ 14 ͒ ͔͚ͤ  

̏ͭͦ ͦͤ͊͘;͔͊ͭ, ;ͭͦ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙͔ͣͭΈ ͊͟͟ ͙͙ͣͤͣͯͣ 500GB + ((500GB * 3%) * 14) = 710GB.   ʕ

͙͔͒͊͡Έͤͦͣ ͫͯ͡;͔͊ ͔͔ͫ͒ͯͭ͡ ͍͘ΎͭΈ ͦ͋Ά͔ͣ ͔͎ͫ͊͟͡ ͋ͦ͡Έ΄͙͚Σ ͤ͊ ͫͯ͡;͚͊ ͔͔͍͙͔͎ͤͨͪ͒͒ͤͤͦͦ ͪͦͫͭ͊ 

͔͍ͪ͊ͣͪͦ͘ ͫͤΉͨ΄͍ͦͭͦ. 

˩͙ͫ͡ ͫͤΉͨ΄ͦͭ· ͔ͭͪ͋ͯΌͭ ͋ͦ͡Έ΄͔ ͔ͣͫͭ͊, ;͔ͣ ͙͍͊ͨ͊ͤͪͦ͊ͤͦ͘͡, ͣͦ͗ͤͦ ͍ͨͦͨͪͦ͋ͦ͊ͭΈ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ 

ͦͨͼ͙Ό autogrowΣ ͔͙ͫ͡ ͔͍ͤͦͣͦ͗ͤͦ͘ ͍ͦͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ autodelete ͒ ͡Ύ ͍͔͙ͦͫͦ͋ͦ͗͒ͤΎ ͔ͣͫͭ͊.   

¶ ˴ͦͤͺ͙͎ͯͪ͊ͼ͙Ύ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ autodelete  

Guarantee = volume  
LUN reservation = enabled  
fractional_reserve = 0%  
snap_reserve = 0%  
autodelete = volume / oldest_first  
autogrow = off  
try_first  = snap_delete  

̏ͭ͊ ͟ ͦͤͺ͙͎ͯͪ͊ͼ͙Ύ ͫ ͻͦ͒ͤ͊ ͫ  ͪ ͔͚͊ͫͫͣͦͭͪͤͤͦ ͍ ·΄͔, ͤ  ͦ͋ ͔͘ ͦ ͨͼ͙͙ autogrow. ̏ ͭ͊ ͟ ͦͤͺ͙͎ͯͪ͊ͼ͙Ύ ͦ ͔ͭ͒͊ͭ 

͙͙͔ͨͪͦͪͭͭ ͫͦͻ͔͙ͪ͊ͤͤΌ ͒ͦͫͭͯͨ͊  ͟ LUN, ͔͔ͨͪ͒ ͫͦͻ͔͙͔ͪ͊ͤͤͣ ͒ͦͫͭͯͨ͊ ͟ ͫͤΉͨ΄ͦͭ͊ͣ. ˩͙ͫ͡ ͭͦͣ 

͍͙ͫͭ͊ͤͦͭͫΎ ͙͋ͦ͘͟͡  ͔͔͔͙ͨͪͨͦͤͤ͟͡Ό, ͭ  ͦͫͤΉͨ΄ͦͭ· ͤ͊;͙ͤ͊Όͭ  ͔͎ͫͤͦ ͯ͒͊͡ΎͭΈͫΎΣ ;ͭͦ͋· ͫͦͻ͙ͪ͊ͤͭΈ LUN 

͍ ͚͔ͦͤ͊ͤ͡. 

˻͙͒ͤͣ ͙ ͘ ͔͙ͨͪͣͯ΅͔͍ͫͭ ͚͒͊ͤͤͦ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͙ Ύ͍͡Ύ͔ͭͫΎ ͨͦͤΎͭͤͦͫͭΈ  ͙ ͨͪͦͫͭͦͭ͊ ͦͤͭͪͦ͟͡Ύ ͘ ͊

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Σ ͔ͨͯͭͣ ͎ͨͪͦͫͭͦͦ ͦͤͭͪͦ͟͡Ύ ͊͘ ͦ͋Ά͔ͣͦͣ ͭͦͣ͊. ˴͔ͪͦͣ Ή͎ͭͦͦ ͭͦͣ͊ 

͔͍͙͙ͤ͊ͫͣ͘· ͎͒ͪͯ ͦ ͎ͭ͒ͪͯ͊Σ ;ͭͦ ͦͤ͊͘;͔͊ͭ ͭͦΣ ;ͭͦ ͔͊͗͒ͦ͟ ͙͔͙͔ͨͪͦ͗ͤ͡ ͣͦ͗ͤͦ ͙ͤ͊ͫͭͪͦͭΈ ͔͍͙͙ͤ͊ͫͣͦ͘. 

̏ͭ͊ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙Ύ ͔ͭ͊͗͟ ͻͦͪͦ΄͊ ͔ͭͣΣ ;ͭͦ ͙ͨͪ ͔͙͙ͯ͒͊ͤ͡ ͫͤΉͨ΄͍ͦͭͦΣ ͋ͯ͒ͯͭ ͔ͯ͒͊ͤ͡· ͫ͊ͣ·͔ ͫͭ͊ͪ·͔ 

ͫͤ Ήͨ΄ͦͭ·Σ ͍ ͭͦ ͍͔ͪͣΎΣ ͊͟͟ ͙͔͔ͤ͊͋ͦ͡ ͍͔͙͔ͫ͗ ͋ͯ͒ͯͭ ͫͦͻ͔ͪ͊ͤͤ·. ˹͔͒ͦͫͭ͊ͭͦͣ͟ Ύ͍͡Ύ͔ͭͫΎ ͭ,ͦ ;ͭͦ 

ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙Ύ ͤ ͔͙ͫͨͦ͡Έ͔ͯͭ͘ ͔͒ͦͫͭͯͨͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͤ ͊ aggregate ͊͟͟ ͦ͋΅͙͚ ͨͯ͡ ͍͎ͫͦ͋ͦ͒ͤͦͦ 

͍ͨͪͦͫͭͪ͊ͤͫͭ͊. 

͔́͊͗͟ ͊͟͟  ͙  ͍ͫͯ͡;͔͊ ͔ͨͪ͒·͒ͯ΅͔͚ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͙, ͔͔ͫ͒ͯͭ͡ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͭͦΣ ;ͭͦ ͔͙ͫ͡ ͦͤ͟͡· 

(FlexClone ͙͙͡ ͦͤ͟͡· LUN) ͫͦ͒͊͘ΌͭͫΎ ͊͟͟ ͫͤΉͨ΄ͦͭ·Σ ͭͦ ͙ͦͤ ͍͔ͦͫͨͪͨΎ͍ͭͫͭͯΌͭ ͙ͻ ͔͙ͯ͒͊ͤ͡Ό ͙ͨͪ 

͍·͔͙͙ͨͦͤͤ͡ autodelete.  

 ˿͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ Ή͚ͭͦ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͙Σ ͭͦͣ ͔͋ͯ͒ͭ ͙͔ͣͭΈ ͔ͪ͊ͣͪ͘, ͒ͦͫͭ͊ͭͦ;ͤ·͚ ͒͡Ύ ͔ͪ͊ͣ͘΅͔͙ͤΎ ͤ ͊

͔ͤͣ LUN-ͦ ͍͙  ͒͊ͤͤ·ͻ ͫͤΉͨ΄͍ͦͭͦ.  



˹͙͔͊ͨͪͣͪ, ͔ ͙ͫ͡ ͭ ͔͍͙ͪ͋ͦ͊ͤΎ ͟  ͭ ͦͣͯ ͔ͫ͒ͯ͡Ό΅͙͔:  

¶ 5 x 100GB LUNs  

¶ 3% ͒ ͊ͤͤ·ͻ ͍ ͔͒ͤΈ ͙͔ͣͤ͘Ύ͔ͭͫΎ  

¶ ˿ͤΉͨ΄ͦͭ· ͫ ͦͻͪ͊ͤΎΌͭͫΎ ͤ  ͊ͨ ͪͦͭΎ͔͙͙͗ͤ 14 ͒ ͔͚ͤ  

̏ͭͦ ͦͤ͊͘;͔͊ͭ, ;ͭͦ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙͔ͣͭΈ ͊͟͟ ͙͙ͣͤͣͯͣ 500GB + ((500GB * 3%) * 14) = 710GB.   ʕ

͙͔͒͊͡Έͤͦͣ ͫͯ͡;͔͊ ͔͔ͫ͒ͯͭ͡ ͍͘ΎͭΈ ͦ͋Ά͔ͣ ͔͎ͫ͊͟͡ ͋ͦ͡Έ΄͙͚Σ ͤ͊ ͫͯ͡;͚͊ ͔͔͍͙͔͎ͤͨͪ͒͒ͤͤͦͦ ͪͦͫͭ͊ 

͔͍ͪ͊ͣͪͦ͘ ͫͤΉͨ΄͍ͦͭͦΦ 

7  ˪̆̋̓̉̃̎̏̆̕̕ ̑́̒̐̑̆̅̆̌̆̎̉̆ ̐̑̏̒̓̑́̎̒̓̃́ ̐̑̉ ̝̉̒̐̏̌̈̏̃́̎̉̉ 

LUN  

7.1  Thin  provisioning  ̐ ̑̏̒̓̑́̎̒̓̃́ LUN  
˴͊͟ ͣ· ͔ͯ͗ ͔͔͙͙ͦͨͪ͒͡͡ ͍·΄͔,  ͙ͫͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ thin provisioning ͣ· ͔ͣͦ͗ͣ ͨͦ͊͊ͭ͘͟Έ ͒͡Ύ ͻͦͫͭ-

͔͍͔͍ͫͪͪͦ, ͨͦ͒͟͡Ό;͔ͤͤ·ͻ  ͙͔͔ͫͫͭͣ͟ ͻ͔͙ͪ͊ͤͤΎ, ͋ͦ͡Έ΄͔ ͔ͣͫͭ͊, ;͔ͣ ͺ͙͙͘;͔͙ͫ͟ ͙͔͔ͣͭͫΎ ͤ͊ ͔͚ͤ. ˨͡Ύ 

͙͔ͫͫͭͣ, ͔͙ͨͦͭͪ͋ͤͦͫͭ ͦͭͦͪ͟·ͻ ͪ͊ͫͭͯͭ, ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ thin provisioning ͍ͨͦͦ͘͡Ύ͔ͭ ͙͙͊͒ͣͤͫͭͪ͊ͭͦͪͯ 

͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͍·͔͒͡ΎͭΈ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͔͔͋ͦ͡ ͋·ͫͭͪͦ ͙ Ήͺͺ͔͙͍ͭͤͦ͟. 

 ʕ ͎͒ͦͦͫͪͦ͡;͚ͤͦ ͔͔͙͍͔ͨͪͫͨͭ͟, ͎ͦ͒͊͟ ͔ͣͦͫͭ͟Έ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͔ͣͤΈ΄͔ ͔͍͔͎ͨͪ͒ͦͫͭ͊ͤͤͦͦ͡  ͫ

ͨͦͣͦ΅ΈΌ thin provisioning ͦ͋Ά͔ͣ͊ ͻ͔͙ͪ͊ͤͤΎΣ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ thin provisioning ͎͔ͨͦͣͦ͊ͭ Ή͙ͦͤͦͣͭ͟Έ 

͔͍ͫͪ͒ͫͭ͊ IT-͋Ό͔͒͗ͭ͊.  

7.2  ̊ ̟́̂̌̅̆̎̉̆ ̈  ́̅ ̜̏̒̓̔̐̎̍ ̐ ̑̏̒̓̑́̎̒̓̃̏̍  
˩͙ͫ͡ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ thin provisioning, ͍͊͗ͤͦ, ;ͭͦ͋· ͍͔ͫͦ͋ͦ͒ͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͤ ͙͔͔͊ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎ 

͍͔͍͔͔ͫͦͪͣͤͤͦ ͙͍ͦͤͭͪͦͪͦ͊ͦͫ͟͡͡Έ  ͙ ͤ͊͋͡Ό͒͊ͦͫ͡Έ. ˽͍͙ͪ͊͡Έͤͦ ͙͙͙͔͊͒ͣͤͫͭͪͪͯͣ͊Ύ ͙͔ͫͫͭͣ͊ 

(͙͔ͤ͊ͨͪͣͪΣ ͍͔͍͔͔ͫͦͪͣͤͤͦ ͍ͦ͋ͤͦ͡Ύ͔ͣ͊Ύ ͨ͊ͭ;͙͊ͣ ͙ ͍͔͙ͦ͋ͤͦͤ͡Ύ͙ͣ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘  ͙ .ͭ .͒) ͤ ͔ͭ ͦ͗  ͔

͔ͫ͊ͣͦ, ;ͭͦ ͨ ͍͙ͪ͊͡Έͤͦ ͤ ͊͋͡Ό͔͒͊ͣ͊Ύ.  

7.3  SnapDrive for Windows  ̉thin provisioned LUN  
˹͊;͙ͤ͊Ύ  ͍͔͙͙ͫͪͫ SnapDrive for Windows 5.0 ͫͭ͊ͦ͡ ͍ͦͣͦ͗ͤ͘·ͣ ͍ͫͦ͒͊͊ͭ͘Έ LUN  ͫͦͭ͟͡Ό;͔ͤͤ·ͣ 

͔͔͍͙͍͙͔ͪͪͪͦ͊ͤͣ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊.   

́͊͟ ͊͟͟ ͍·͋ͦͪ thin provision ͒͡Ύ LUN ͍ͻ͙ͦ͒ͭ  ͍ͦͤͯ͘ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͙͙͊͒ͣͤͫͭͪ ͊ͭͦͪ͊ ͙͔ͫͫͭͣ· 

ͻ͔͙ͪ͊ͤͤΎ,  ͊ ͤ ͔ ͙͙͊͒ͣͤͫͭͪ͊ͭͦͪ͊ ͻͦͫͭ-͔͍͔ͫͪͪ͊, ͔͔ͫ͒ͯͭ͡ ͔͚͍͍͒ͫͭͦ͊ͭΈ ͔ͫ͒ͯ͡Ό΅͙ͣ ͦ͋ͪ͊ͦͣ͘Φ 

˹͔ ͦ͋ͻ͙ͦ͒ͣͦ ͫͦ͒͊ͭ͘Έ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙ͦͤͤ·͚ ͺ͚͊͡ ͤ͊ ͚ͫ͊ͣͦ ͙͔͔ͫͫͭͣ ͻ͔͙ͪ͊ͤͤΎΣ ͦͭͦͪ͟·͚ ͔͋ͯ͒ͭ 

ͯ͊͘͟·͍͊ͭΈ SnapDrive for Windows ͍ͫͦ͒͊͊ͭ͘Έ [¦b ͤ͊ ͒͊ͤͤͦͣ ͔ͭͦͣ ͍ ͔͙͔ͪ͗ͣ ͔͋͘ ͔͔͍͙͍͙ͪͪͪͦ͊ͤ͘Ύ 

͍ͨͪͦͫͭͪ͊ͤͫͭ͊. 

˨͡Ύ ͎͊͗͒ͦͦ͟ ͭͦͣ͊, ͎͔͒ SnapDrive for Windows ͔͒ͦ͗ͤ͡ ͫͦ͒͊ͭ͘Έ LUN-· ͋ ͔͘ ͔͔͍͙͍͙ͪͪͪͦ͊ͤ͘Ύ, 

͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͫ ͦ͒͊ͭ͘Έ ͅ ͚͊͡ ͫ  ͙ ͔͔ͣͤͣ sdparams.conf, ͙  ͫ  ͦͫ ͚ͭͪͦͦ͟ ͍  ͤ ͔ͣ:  

space_reservation_new_lun = off  

͚̅͊͡ ͔ͣͦ͗ͭ ͋·ͭΈ ͫͦ͒͊ͤ͘ ͡ ͙͋ͦ ͙  ͙ͦͤͫͦ͘͟͡ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ ͟ ͚ͦͣ͊ͤ͒ͦ wrfile  ͙͙͡ ;͔͔ͪ͘ NFS/CIFS 

share ͤ͊ ͔ͭͦͣ. ˴͎ͦ͒͊ ͭ͊͊͟Ύ ͫͭͪͦ;͊͟  ͍Ήͭͦͣ ͺ͚͔͊͡ ͔͋ͯ͒ͭ ͚͔ͤ͊͒ͤ͊ ͎͚ͨͪͦͪ͊ͣͣͦ SnapDrive, ͭ ͍͔ͦͫ 

͍͔ͫͦ͒͊͊ͣ͘·͔ LUN-· ͋ͯ͒ͯͭ ͍ͫͦ͒͊͊ͭ͘ΈͫΎ ͫ ͦͭ͟͡Ό;͔͚ͤͤͦ space reservations. ˹͊;͙ͤ͊Ύ  ͫ ͍͔͙͙ͪͫ 

SnapDrive for Windows 5.0 ͍͔ͫ ͍͔͙ͨͪͦͪ͟ ͙ͤ͊͡;͙Ύ space reservations, ͙ͨͪ ͔͊ͨͯͫ͘͟  ͙ͨͦ͒͟͡Ό;͔͙͙ͤ 

LUN ͍  {ƴŀǇ5ǊƛǾŜΣ ͋·͙͡ ͔ͯ͒͊ͤ͡·.  






