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ЖḌ ǱNAS  

ȨɘɪɶɄȡɱȮ 
ȵȷɄɞ 

ȻɓɆȤȦȠ 

ɓȟȢɩȵȷɄɞ 

ɚɨɣɶɞɜɋɶȶɡ 

RAID  

 
 
 
 
 
 

ȵɱȮɩȮɫɶɎɩɋɶɞȷɘɶȷ 
PanFS /Object RAID/Tiered Parity  
NFS/CIFS/ DirectFlow  ɕɫɆȱɩ 

ActiveImage / ActiveGuard  
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▌ӓɛȢɱɆ ɤɶȴǲǯǪǭǵѫ  

ȵɱȮɩȭɧȢȠɱɆר ׄʣ ActiveScale  3.2 ǯ ǞǭƲ40% ǵר ׄʣ 

StorageBlade Ǯǵ1GB ǯ4GB
ȫɡɁȵɣǵȳɛɶɆ 

ɟȽɅɶȽы ǯɧɱȾɞI/OǮǵר ׄʣ 

4TB StorageBlade           TBǉǦȑǵȱȷɆǵ̭ʤ 

ɅȡȷȭɜȢȮɪɶȵɥɱɂɶɩ 
ǞǋɍɶɇȤȦȠǿǵὦ ǱɅɶȽ ȋTiered 

Parity ɓȧɶɜɁɆǵɅȡȷȭǿǵɅɶȽ  

ֿ ɪɕɨȯɶȵɥɱ ɅȡȴȷȽɨȩɎɨƲɎɁȭȠɁɕƲɅɶȽͪ  

LDAP & Samba ȠɁɕɅɶɆ Windows ˛ ǯѫר ṑǵ ᵎ 

ȠȭȹȷȱɱɆɫɶɩɨȷɆ
ACL)  

PanFS  ACL ǵȦȭȷɛɶɆǲȏȒȏȑ Ǳȹȫɣɨ
Ʉȡɛɨȵɶǵ ὑǓ֯  

IBM Power 6 ɕɫȹɁȳǮǵ
Linux ȭɧȢȠɱɆȳɛɶɆ 

ȏȑⅎ ᶪǱɕɧɁɆɓȧɶɞȳɛɶɆ 



ȵȷɄɞ ǯ ֯ ר  
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 ♩ⱷfi☺כⱴⱠ♃☻ꜝ◒─≢☻כⱶ(Quorum)ⱬꜝכ◊◒

Å3 ╙⇔ↄ│5 ─◒ꜝ☻♃ⱴⱠכ☺ꜗ⌐╟╢◦☻♥ⱶ  
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ⱨ□▬ꜟ◦☻♥ⱶⱷ♃♦כ♃ⱨ▼▬ꜟ○כⱣכ 
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Å☺ꜗכ♫ꜟ ─√╘─ ꜠▬♥fi◦꜡◓꜠ⱪꜞ◔כ◦ꜛfi 

Å▪ⱪꜞ◔כ◦ꜛfi ⌂◒ꜝ▬▪fi♩ ⱨ▼▬ꜟ○כⱣכ 

 כⱣכ○ꜟ▬▼ⱶ꜠☻◒ꜝ▬▪fi♩ⱨכ◦

ÅDirectFLOW │⁸ⱨ▼▬ꜟ○כⱣכ ⌐▪ⱪꜞ◔כ◦ꜛfi─ ╩  

Å  NFS/CIFS ◘כⱣ│⁸ DirectorBlade╩ⱴ▬◓꜠כ♩ 
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TCOѹ ǲȏȒ 
ǋᾍ ҧ ǵὕ  

 

Source Gartner Research  

ɵ ǵ Ҳӓ 
ὦ ǱȨɘɪɶȵɥɱ 
֯  Ȩɕȵɥɱר
ɚɆɩɋɁȭǵ  
ɵɵɵɵɵɵɵ 

ǋ ⁫ ș ǫ 
ɔɪɶɇḌȷɆɪɶȶȭɧȷȽ TCOѹ  

Panasas  ActiveStor  
ȷɆɪɶȶȭɧȷȽ 

15% 

40% 

40% 

5% 

TCO  

ITȨɘɪɶȵɥɱȱȷɆ 

ȵȷɄɞȾȤɱ 
ẕȱȷɆ 

ɍɶɇȤȦȠ/  
ȻɓɆȤȦȠ 

 



ȵȷɄɞ ǯ ֯ ר  

ɨȠɩȽȢɞǮǵȭɧȢ
ȠɱɆǵɠɉȽɶ 
ȭɧȢȠɱɆǒȐǵI/O
ǯы ר șɠɉȽɶ

ǞƲɚɆɩɋɁȭș  

 

˔ ȵȷɄɞɜɋɶȶ
ɟɱɆ 
ɅɶȽǯɅȡȷȭǵȷ
ȫɡɱș ǲɎɁȭ
ȮɧɱɇǮὕ  

ᵂ ǵ֯ ǵǉȒר
ɔɪɶɇǵȵȷɄɞǒȐ
ǵўȑ Ǟ 

 

 



PANASAS TIERED PARITY  
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Panasas  RAID  

Panasas  RAID   Advanced RAID  

Panasas Ǔ ͑ǠȒRAIDȵȷɄɞǶƲɅȡȷȭӴ̬Ǯ

ǠȒȉǵǮǶǱǖƲɓȟȢɩӴ̬Ǯ ὑǜȓȒ 

ὑǵStorageBlade șɏɨɄȡǯǶǞǱǋ 

ɓȟȢɩǵ֝ȑ ǋ 

ɓȟȢɩǶƲǹǯǫǵ̌ ȨɔȶȥȭɆǯǞǭ֝ȑ Ȗ

ȓȒ 

ǚǵ̌ ȨɔȶȥȭɆ ɓȟȢɩ ǶƲ ǵȱɱɛɶ

ɋɱɆȨɔȶȥȭɆʣǲ ǜȓȒ 

ʝǫǵȱɱɛɶɋɱɆȨɔȶȥȭɆǓƲStorageBlade

ǲ ǜȓȒ 
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Panasas RAID 
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∆╢ 
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Panasas  RAID  
PanFS   Panasas ɓȟȢɩȵȷɄɞ 

ȷɆɧȢɒɱȮ/RAID  
ΉƵǵɓȟȢɩ ǲ ǵ
OSDʣǲɓȟȢɩșѝҊ 

ֺɓȟȢɩ ǲ ǱǪǦ
ɅɶȽɪȢȠȤɆǯRAIDɪ
ɗɩǵ ὑǓ֯  

ȷɆɧȢɕɤɉɁɆ 
ʝǫǵOSDǲȠȳȢɱ

64K ǓɅɓȧɩɆ  

RAIDɪɗɩ 0/1/5)  

ɅɶȽѝҊ₦ 
ȷɆɧȢɒɱȮǜȓȒ
OSDǵ  

ɓȟȢɩǵ Ẏǵ ↓
Ɏɱɇ₦ Ǔ♬ȐȓȒȏ

Ǎǲ ὑ 

ɏɨɄȡȷɆɧȢɕ₦
RAID 5 ὑ  
ɏɨɄȡǵΙǶƲȭɧȢȠ
ɱɆǓɅɶȽǵ ǔїǞ
ǲ  
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64K 

64K 

64K 

64K 

64K 

64K 

   64K     64K    64K    64K    64K    64K                             

Data 

Object1 
Data 

Object2 

Data 

Object3 

○ꜞ☺♫ꜟ 

ⱨ□▬ꜟ 



1996 RAID  

RAID
 

1996 RAID
~50GB

 

 

RAID│☻♩꜠כ☺◦☻♥ⱶ─ ≤ ─ ─√╘⌐ ↕╣≡™╢ 



 

RAID 5 MTBF 100,000  
1996 10  

 
RAID 10  

 

 2007 : MTBF  

1,200,000  

1995 2005 2000 2010 

1996 : MTBF  

100,000  



 

10 250
 

RAID  

 

 

1995 2005 2000 2010 

1014 

 

2GB  

disk drives 

500GB  

disk drives 
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Panasas  Tiered Parity  

 

Horizontal Parity 

Network Parity 



Panasas  Tiered Parity  

ֺTierȨɘɪɶȵɥɱǶƲ ǞǦɏɨɄȡǵы
ș ǍǚǯǓ֯ ǮǉȑƲȦɧɶ ǯɅɶȽʹ
ș Ǎ 
Panasas ǵTiered Parity Ǔ ͑ǠȒ3ǫǵɏɨɄȡ
ы ǶƲ˛ǋǲ ˛ Ὀ 

 

Horizontal Parity 

Vertical  

Parity 

Network Parity 
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Panasas  Tiered Parity  

Horizontal Parity  
♫ ǒȐǵRAIDǲ ► 
Panasas ǵObjectRAID ǶƲ ϼ
ǵRAID ǵ ǯר

ǯͬ ǵׄʣșᶫȒПר
ș ͑ 

Vertical Parity  
ΉƵǵɇɧȢɔКǮ
ǵĞQ@HCĝ  
ɅȡȷȭɟɅȡȠǵ Ὥ↓ӓǓ
ȚǮƲɟɅȡȠȦɧɶǵ ↓
ǵ ǓẎǔǖǱǪǭȉƲǤǵᵂ
ǲᾍǠȒ ҧǱᾍ  

 

 

Horizontal Parity 

 



Horizontal Parity  

♫ ǒȐǵRAIDǲ ► 

Panasas ǵObjectRAID ǶƲ ϼ ǵRAID ǵ
ǯר ǯͬ ǵׄʣșᶫȒПר ș ͑ 

ObjectRAID ǶƲЖḌ ǱȯɶȷǮƲ♫ ǵRAIDǲᾍ
ǞǭƲ10 Ί̊ʣ ǮǵП Ǔ֯  

ObjectRAID ǶƲП șɏɧɪɩǲὕ ǞƲȅǦƲП
Ǯⱳ ǯǱȒȷɘɶȷș ᾛ ǲǠȒǚǯǓ֯ Ǯ

ǉȑƲ ǯȷɘɶȷǵ֙ șẎ₦ǲ ȐǠǚǯǓ֯  

 

 

Horizontal Parity 



Vertical Parity  

ΉƵǵɇɧȢɔКǮ
ǵĞQ@HCĝ  
˹♥Ʋ ǲɅȡȷȭɟ
ɅȡȠǵ Ὥ↓ӓǓ Ț
ǮƲɟɅȡȠȦɧɶǵ

↓ǵ ǓẎǔǖ
ǱǪǭȉƲǤǵᵂ ǲᾍ
ǠȒ ҧǱᾍ  
ȾɔɩȋɆɨɕɩǮǵ
Horizontal Parity ǵ
ὑșʥ  

 

Vertical  

Parity 

Horizontal Parity 

Vertical  

Parity 



Network Parity  

ɅȡȷȭɇɧȢɔǵȳȢȸǓȏȑẎǔǖƲ֕ƲɇɧȢɔ Ǔ
ṔǏǦḹֻƲɋɁɆɭɶȭș˺Ǟǭ ǜȓƲ ǜȓȒ
ɅɶȽǵɚɨɣɶɞǶṔқ 

ɋɁɆɭɶȭ ǮǵɅɶȽǲ ǞǭƲȭɧȢȠɱɆ ǓǤ
ǵɅɶȽș Ȇ ȇḹֻǲǤǵɅɶȽǵ ș Ǎǚǯș֯

 

 

Horizontal Parity 

Vertical  

Parity 

Network  

Parity 



ɅȡȷȭɇɧȢɔǵ Ὥ↓ӓ 
ǲᾍǠȒᾍꜘɵᾍ  

 

ᵂ ǯ  ̀ ǵ  Panasas ǵ  

ɟɅȡȠȦɧɶ ↓ǵ
ʣ   RAIDǵ ὡǯRAID
П ǵП ǵẕ ǵ
֯  ר

ɏɨɄȡǵ ș
ṔȋǠ 

Vertical Parity ǶƲɅȡȷȭɇɧȢɔǵͬ
ǵׄʣșᶫȑȅǠƳǚȓǶƲɟɅȡȠר

Ȧɧɶǵ ǲ ǞǭƲǤǵɅɶȽȦɧɶ
ǵ șʹⱥș֯ ǯǞȅǠƳRAID Array 
ǯǞǭѫ ǜȓȒɅȡȷȭӴ̱ǵͬ ǯר
ȦɧɶᶥⱥșᶫȒǚǯș֯ ǯǞȅǠƳ  

RAIDП ǲ ǠȒ ǵ
ṔẎǯRAIDП ǲẕ Ǟ
ǦḹֻǵɅɶȽⱥϷǲ Ǡ
Ȓ̸  

RAID array ǵ
ȳȢȸșᾛǜǖ
ǞƲֿ ǲɏɨ
Ʉȡǵ șṔȋ
Ǡ 

 Horizontal Parity ǶƲ ₡ǵRAIDǯֿǟ
ȏǍǲ ǵɅȡȷȭɇɧȢɔ ǮǵRAID
ȮɩɶɕǵɅɶȽǵͬ șר ͑ǞȅǠƳ
Panasas ǵObject RAID ǶƲȏȑ ǲƲ
ҧ ȏǖȵȷɄɞǵП ș֯ ǯǞȅǠƳ  

ɅɶȽ ǶɟɠɨƲȷ
ȢɁȿƲɋɁɆɭɶȭȢɱ
ɓɧș ǠȒɅɶȽ ǵ
ṔқǲȏǪǭƲȷɆɪɶȶ
ȵȷɄɞ̊Ẇǵ ѝǮ
ǠȒ֯ Ǔר ǋ  

ǱǞ Network Parity ǶƲȷɆɪɶȶȵȷɄɞ
ǯȭɧȢȠɱɆ ǮǵɅɶȽ ֻș ǋȅ
ǠƳɋɁɆɭɶȭȢɱɓɧǓ╠ǔ ǚǠ
ɅɶȽǵ șȭɧȢȠɱɆ ǓɅɶȽ

ș ǍǚǯǮ ǗǚǯǓї ȅǠƳ  



Panasas Tiered Parity ǯRAID 6
 

 

 

RAID 5 

 

RAID 6 

Panasas 

Tiered Parity 

Single Disk 

Failure Yes Yes Yes 

Single Disk 

Failure + 

media error 

No Yes Yes 

Double Disk 

Failure No No* No 

Silent Data 

Corruption No No Yes 

* RAID  



ȮɫɶɎɩɋɶɞȷɘɶȷ 
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ȵɱȮɩȮɫɶɎɩɋɶɞȷɘɶȷ 

Ǳṑ ȉ Ǳṑ ȉἭ᷀ǞǱǋ 
ȭɧȷȽ ǮǵȭɫȷɜȤɱɆȋɅɶȽǵ Ҳǵ  
Ҳ ɕɫɑȶɥɉɱȮ қǞǦɔɪɶɇǶ Ҳ ǜȓƲȷɆ

ɪɶȶɕɶɩǲ қǜȓȒ 

ȷȯɶɧɔɩȵȷɄɞȸ ╛̝  

ȵɱȮɩȮɫɶɎɩɋɶɞȷɘɶȷ 

♫ ǵȷɆɪɶȶɋɁɆɭɶȭ 

ȭɧȷȽ 
 

ȭɧȷȽ 3  

ȭɧȷȽ 2  

ȭɧȷȽ  
ɅɶȽ 

ȭɧȷȽ2  
ɅɶȽ 

ȭɧȷȽ3  
ɅɶȽ 

ȠɶȩȢɔ 

ȭɧȷȽ 
 

ȭɧȷȽ 3  

ȭɧȷȽ 2  

Panasas ȷɆɪɶȶȭɧȷȽ 

╩♃כ♦─≡  



ȮɫɶɎɩɋɶɞȷɘɶȷǵѫ  

ǱɅɶȽ  
ǶƲɤɶȴǵȠȭȹȷ ȋѫ ǲ◙ șʦǏȒ

ǚǯǱǖƲȷɆɪɶȶǵ █ȋ Ҳș ǍǚǯǓ֯  
ɅɶȽǵ ҵǲǑǘȒ Ǳ̸ șẎ₦ǲ ȐǠǚǯ
ș֯ ǯǞƲȅǦƲ̸ ǲ ǠȒ ș  

ǶƲʝǫǵWEBɘɶȶǮƲɫȯɶȵɥɱǓ ǱȒȷɆ
ɪɶȶɅɎȢȷǵɅɶȽ ș ǍǚǯǓ֯  
Ǳ █ 

Panasas ǵȮɫɶɎɩɋɶɞȷɘɶȷǶƲȷɆɪɶȶὦ ǲ
ǫǋǭѰ ǵǱǋɕɧɁɆɓȧɶɞșὕ  
ȵȷɄɞǵП ǱǰșȨɱɧȢɱʴǲὕ ǠȒǚǯȉ֯
ǮǉȑƲȾȤɱȽȢɞș ᾛӓǠȒǚǯș֯  
ɅɶȽ ȋ ҲǶɤɶȴǲᾍǞǭƲ ǲ ȖȓƲɅɶ
Ƚǵͪ ḹ Ǳǰș ǲǠȒǚǯǱǖɅɶȽǿǵȠȭȹɩǓ
֯  

 



 

ǱɅɶȽȠȭȹȷ 

ǠȀǭǵȭɧȢȠɱɆǒȐֿǟɏȷ׀ǮɓȟȢɩ ͈ / panfs / sysa /delta/file2 ƲɓȧɩȾ/Ʌȡɪ
ȭɆɨ ͈ / panfs / sysb / volM /proj38 ǿǵȠȭȹȷǓ֯  

ǱɅɶȽ  

ǶɤɶȴǵȠȭȹȷ ȋѫ ǲ◙ șʦǏȒǚǯǱǖƲȷɆɪɶȶǵ █ȋ Ҳș Ǎǚ
ǯǓ֯  

ɅɶȽǵ ҵǲǑǘȒ Ǳ̸ șẎ₦ǲ ȐǠǚǯș֯ ǯǞƲ̸ ǲ ǠȒ ș  

ǶʝǫǵWEBɘɶȶǮƲɫȯɶȵɥɱǓ ǱȒȷɆɪɶȶɅɎȢȷǵɅɶȽ ș ǍǚǯǓ֯
 

Ǳ █ 

Panasas ǵȮɫɶɎɩɋɶɞȷɘɶȷ

ǶƲȷɆɪɶȶὦ ǲǫǋǭѰ ǵǱǋ

ɕɧɁɆɓȧɶɞșὕ  

ȵȷɄɞǵП ǱǰșȨɱɧȢɱʴǲ

ὕ ǠȒǚǯȉ֯ ǮǉȑƲȾȤɱȽȢ

ɞș ᾛӓǠȒǚǯș֯  

ɅɶȽ ȋ ҲǶɤɶȴǲᾍǞǭƲ

ǲ ȖȓƲɅɶȽǵͪ ḹ Ǳǰș

ǲǠȒǚǯǱǖɅɶȽǿǵȠȭȹȷǓ

֯  

 ȷȯɶɧɔɩȵȷɄɞȸ ╛̝  

Panasas  System A  Panasas  System B  

BladeSet 1  

VolX  

VolY  

VolZ  

ɓȟȢɩ 
/ panfs / sysa /delta/file2  

BladeSet 2  

delta  

home  

BladeSet 3  

VolM  

VolN  

VolL  

ɓȧɩȾ/ɅȡɪȭɆɨ 
/ panfs / sysb / volM /proj38  

TCP/IP network  
/ panfs  

/ sysa  / sysb  

/ volX  
/ volY  
/ volZ  

/ volN  
/ volM  
/ volL  

/home  
/delta  

Client 
Node  

Client 
Node  

Client 
Node  

Client 
Node  



  
/panfs/panwest 

/panfs/paneast-it /panfs/paneast 

 

 

 

 

DirectFLOW , CIFS and NFS  

 

 

 RAID
Quota)  

(ActiveRAID )  

Quota

 

 



 

 

DirectorBlade

DHCP
 

 

 

 

 

 

 

 ⌂☻꜠ⱶכ◦

◦fi◓ꜟⱠכⱶ☻Ɑכ☻! 

ⱪꜝ▬ⱬכ♩ⱳכ
♩ ≢─DHCP

 

 

─ ╖ ╖ 

IP▪♪꜠☻─  

Ᵽכ☺ꜛfi─  
 



StorageBlade  StorageBlade  DirectorBlade  

Å
 

Å

 

Å

 

Å
 òhotò 

 

Å
DirectorBlade

 

Å
 

 

 



ὦ ǱᾚЊǯ  

ὦ ǱᾚЊ 

10 ѝ̊КǮǵȹɁɆȠɁɕ(ESG Lab Test)  

ȵȥɩɓṔ ǵ Ҳ ǱȵȷɄɞ  

ὦ ǲѫ ֯  

ЋǭǵȭɧȢȠɱɆǒȐʝǫǵɋɶɞȷɘɶȷǮѫ ֯
 

Ҳ ǱɓȟȢɩȵȷɄɞǮǵɫɶɇɎɧɱȷǵὕ  

ὦ Ǳ ɵ  

ȵɱȮɩ  

ȷɈɁɕȵɥɁɆƲɤɶȴȭȧɶȽǱǰǵɅɶȽƲɤɶ
ȴ  

 



PanActive  WebȢɱȽɶɓȥȢȷ 

șʝϷӓ 

Ǘѫ ֯ Ǳ
ȢɱȽɶɓȥȢ
ȷ 

Ṕ ȋȵȷɄɞ
Ẁ ǲὦ

ǲᾍꜘ֯  

ὰǱɪɛɶɆ
 

ɨȠɩȽȢɞɠ
ɉȽɶ 

CLI(ȱɜɱɇɧ
ȢɱȢɱȽɶ
ɓȥȢȷ Ǯȉ
ѫ ֯  

  



ɍɶɇȤȦȠǯ ᴜɧȢɱ 

Panasas  ActiveStor  

 



Panasas   
 

 



Panasas  ActiveStor  
Performance Module  

 

DirectorBlade  
ɟȽɅɶȽы  

Ч ӓ  
əɁɆȷɭɁɕ֯  

ɎɁɄɨɠȶɣɶɩ 
ɎɁȭȠɁɕ 

 
 

Ʋ10GbE  
ɋɁɆɭɶȭȷȢɁȿ 

ȹȩɱɇɋɁɆɭɶȭ 
ȷȢɁȿ Ȩɕȵɥɱ  

əɁɆȷɭɁɕ֯  
ɔɪɶɇȠɶȫɄȭȿɡ 
20TB  60TB / Module  

StorageBlade  
ȨɔȶȥȭɆɅɶȽы  
2TB  6TB / Blade  

Panasas ActiveStor☻♩꜠כ☺◒ꜝ☻♃ 

Performance Module 



ȷɆɪɶȶȭɧȷȽ  

StorageBlade  
ɕɫȹɁȳƲɟɠɨƲ2ǫǵNICƲ2ǫ
ǵHDD  
ȨɔȶȥȭɆȷɆɪɶȶȵȷɄɞ 
ɔɫɁȭɜɋɶȶɟɱɆ 

DirectorBlade  
ɕɫȹɁȳƲɟɠɨƲ2ǫǵNICƲ ǫ
ǵHDD  
ѝ ɓȟȢɩȵȷɄɞ 
ɓȟȢɩǯȨɔȶȥȭɆɜɋɶȶɟɱɆ 
ȭɧȷȽɜɋɶȶɟɱɆ 
NFS/CIFS ПȦȭȷɛɶɆ 
ֻǜȓǦɍɶɇȤȦȠǯȻɓɆȤȦȠǲ

ȏȒȻɨɣɶȵɥɱ 
4U ǵȵȥɩɓǲ11 ǵɔɪɶɇ 20 -
60 TB/ ȵȥɩɓ  
᷀:1 ǒȐ 30 ְǵȵȥɩɓǮȵȷɄ

ɞș  
ᾓ :1 ǒȐ 300 ְǵȵȥɩɓǮȵȷɄ
ɞș  

 

○Ⱪ☺▼◒♩ⱬכ☻ 

◒ꜝ☻♃ⱨ□▬ꜟ◦☻♥
ⱶ 

☻ⱴכ♩⌐ ╩  

⇔√Ɫכ♪►◄▪  

Panasas ActiveScale 

 ♃☻ꜝ◒☺כ꜠♩☻



 

 

Å  

Å
 

Å SATA  

Å 1TB 1.5TB 2TB 

ÅShelf 10 40TB  

Å 100 400 TB  

Åⱱ♇♩☻꞉♇ⱪ  

ÅNo single point of failure ─ ⅜◦☻♥ⱶ ─ ≤⌂╠⌂™  

Å 16-Port GbE/18-Port 10GbE  

Å  +  

DirectorBlade 

StorageBlade 



Panasas  ActiveStor ᴜɧȢɱ 

 

PAS 8  

PAS 9  

PAS 12  

ɎɨɣɶɠɅɩ 

Ẏר  
Ɏɱɇ₦Ʋ 

ɟȽɅɶȽы  

Panasas  PanFS  ɏɧɪɩɓȟȢɩȵȷɄɞ 

ǋIOPר  

ר ǯὦ ǵɎɧɱȷ 

PAS 11  

Panasas  PAS 11/12  

Panasas  PAS 8/9  


