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Setup( ) * Operations( ) Tools( ) * Reports( ) 

• Setup Wizard(  )

• Partitions( )
•

Cleaning Slots(  
)

• I/E Station Slots(  
)

• Drive Settings(  
)

• Control Path(  )

• License( )

• Notifications( )
• E-mail Configuration

(  )
• Advanced Reporting

(  ) (  
 )

• Receiver Addresses
(  )

• Media Security
(  )

• RAS

• Receiver Addresses
(  )

• Contact Information
(  )

• Network Management
(  )

•
• SNMP

• SNMP Trap 
Registrations(SNMP  

)

• Media( )

• Move( )

• Import( )

• Export( )

• Cleaning Media(
 )

• Import( )

• Export( )

• Partitions( )
• Change Mode

(  )

• Drive( )

• Load( )

• Unload( )
• Change Mode

(  )
• I/E Station 

Lock/Unlock(  
/  )*

• System Shutdown
(  )*

• Logout( )

• All RAS Tickets(  RAS 
)

• Capture Snapshot(  
)

• Save/Restore Configuration
(  / )

• E-mail Configuration Record
(    )

• Save Configuration Record
(   )

• Identify Drives(  )

• Drive Operations(  
)

• Download SNMP MIB(SNMP 
MIB )

• FC I/O Blade Info(FC I/O 
 )**

• FC Blade Port Info(FC 
  )**

• Update Library Firmware(
  )

• Reset Factory Defaults(
   )

• Diagnostics( )
•

• System Information
(  )

• Library 
Configuration
(  )

• Network Settings
(  )

• Logged In Users(
 )*

• All Slots(  )

• Log Viewer(  
)*

• Advanced 
Reporting(  

)*
• Drive Resource 

Utilization(
  )

• Media Integrity 
Analysis(  

 )

• About( )
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 2     .       
. I/O    I/O   

   .

• User Management(  
)

• User Accounts(  
)

• Remote Authentication
(  )

• FC I/O Blades(FC I/O 
)**

• Port Configuration(  
)

• Channel Zoning(  
)

• Host Mapping(  
)

• Host Management(
 )

• Host Port Failover(  
  )

• Data Path Conditioning
(    )

• FC I/O Blade Control
(FC I/O  )

• Encryption( )(
  )

• System Configuration
(  )

• Partition Configuration
(  )

• System Settings(  
)

• Date & Time(   )
•

*  . **  I/O      

Setup( ) * Operations( ) Tools( ) * Reports( ) 
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Setup( ) a Operations( ) Tools( ) 

• Partition( ) Mgmt( )

• Create Partition(  )

• Delete Partition(  )

• Configure I/E Station Slots(
  )

• Configure Cleaning Slots(
  )

• User Mgmt(  )

• Create User(  )

• Modify User(  )

• Drive Settings(  )
• Fibre

• SCSI

• SAS

• Notification( )

• E-mail Alerts(  )

• E-mail Account(  )

• Customer Contact(  )

• Licenses( )

• Date & Time(   )

• Network Mgmt(  ) 

• IP version 4(IP  4)

• IP version 6(IP  6) (
 )

• Port Settings(  )

• Control Path(  )

• Move Media(  )

• Media( ) Import(
)

• Media( ) Export(
)

• Cleaning Media(  
) Import( )

•  Cleaning Media(  
) Export( )

• Change Partition(  
) Mode( )

• Load Drive(  )

• Unload Drive(  
)

• Change Drive Mode(
  )

• Lock/Unlock I/E Station(I/E 
 /  )a

• Shutdown( )a

• All RAS Tickets(  RAS )a

• Capture Snapshot(  )a

• Drive Mgmt(  )a

• Create a firmware tape(   )

• Update drive firmware from tape(  
  )

• Erase a firmware tape(   )

• Clean drive(  )

• Reset drives(  )

• Drive Info(  )

• About Library(  )

• Network Info(  )

• View Drive Info(   )

• Partition( ) Info( )

• Internal Network(  )a

• System Settings(  )

• User Session Timeout(    
)( )a

• Touch Screen Audio(   )

• Unload Assist(  )a

• Logical SN Addressing(  SN  )a

• Manual Cartridge Assignment(   
)a

• Disable Remote Service Use(   
   )ra

• Enable SSL(SSL )

• Enable SNMP V1/V2(SNMP V1/V2 )

• Enable IPv6(IPv6 )

• Enable SMI-S(SMI-S )

• Unlabeled Media Detection(   
 )
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• FC I/O Blades(FC I/O )b

• Port Configuration(  )

• Channel Zoning(  )

• Host Mapping(  )c

• Host Management(  
)c

• Host Port Failover(   
 )

• Data Path Conditioning(  
  )

• FC I/O Blade Control(FC I/O 
 )

Security( )a

• Network Interface(  )

• SSH Services(SSH )

• ICMP

• Remote UI(  UI)

• SNMP

• SMI-S

Display Settings(  )

• Brightness( )

• Contrast( )

• Defaults( )

• Library Tests(  )a

• Installation & Verification Tests(    
)

• Library Demo(  )

• View Last Summary Log(    
)

• View Last Detailed Log(    
)

• E-mail Last Detailed Log(    
 )

• Blade Info(  )b

• Port Info(  )

• Command History Log(   )ab

• Factory Defaults(   )a

 a  . b  I/O     . c     

Setup( ) a Operations( ) Tools( ) 
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•   Setup( ) > License( )  .

•   Setup( ) > Licenses( )  .

   

        
      .   

       . 

         
   . 

        .

:         
 .       

        .

:    ,     
. 

:      ,   
      .
Dell PowerVault ML6000  90



 5    
   
•   Setup( ) > Notifications( ) > RAS > Contact 
Information(  )  .

•   Setup( ) > Notification( )  .

   

         
        
.

      SMTP  IP , 
  (  )   (  )  . 
           

: @  #.    /   .

          
    .

Setup( ) > Notifications( ) > E-mail Configuration(  )  
  . 

• SMTP Server(SMTP )  SMTP  IP    
. IP   ( : 192.168.0.1)    255

    

• Sender E-mail Address(   )    
  ( : “libraryname@mycompany.com”). 

    From(  )   
    . 

Send snapshot with e-mail notifications(     )  
   (ASCII )   RAS  

     (RAS   , 
92  ). (       

       .)    
 .        
     (    , 

387 ).        
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 5    
RAS   
          
.     . 10    

.

• Authentication( )        
   .     

.      .  
       .

• Login Account(  )  SMTP    
( : “John.User”)  .      

    : @  #.

• Password( )  Login Account(  )   
  .       

 : @  #.

• Send a test e-mail to(    )    
    .   Send e-mail

(  )  .     
    . 

      .   
    , 390  .

         
      . 

        .

•   Setup( ) > Notifications( ) > E-mail 
Configuration(  )  .

•   Setup( ) > Notification( ) > E-Mail Account(
 )  .

RAS   

          
         
Dell PowerVault ML6000  92



 5    
RAS   
  .         
     . 

        
       .   

        , 91
 .

       RAS   , 
94  .       

  .

  3      .

• Low Filter(  ) —    RAS   
 .

• Medium Filter(  ) —    (  2)
 (  1) RAS  .

• High Filter(  ) —   (  1) RAS  
.

        . 
          /

    .

         
  . 

        .

•   Setup( ) > Notifications( ) > RAS > Receiver 
Addresses(  )  .

•   Setup( ) > Notification( ) > E-mail Alerts(  
)  .

:    RAS   . 
  Tools( ) > System Settings(  )  

   .
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 5    
RAS   
RAS   5      .      
.         . 

          
  .      RAS   

 . 

     Comments( )   
          
        .   

        
     .

     . 

•   Setup( ) > Notifications( ) > RAS > Receiver 
Addresses(  ) > Create( )  . 

RAS   5            
 .  ,     ,   

            
.      RAS   , 92

 .

        . 

•   Setup( ) > Notifications( ) > RAS > Receiver 
Addresses(  )>  . 

RAS   5           . 

        . 

•   Setup( ) > Notifications( ) > RAS > Receiver 
Addresses(  ) > Delete( )  . 

: Enter E-mail Address(   )   2  
  .       

      .
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 5    
  
  

          
     Lightweight Directory Access 

Protocol(LDAP)     .     
       .      

         .

    
5

    .   
   .       
    . 

  LDAP  . LDAP   LDAP  
          

   .        
      . 

    LDAP    
. LDAP    LDAP     

   .   LDAP  Kerberos  
   , 166  .

   5  2     ,      
  .        

 .

• User( ) —        
          

.   ,       
      . 

• Administrator( ) —      
   . 

     .    
 admin   password .       

        .   
      .   
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 5    
  
     Dell   . C, 
Dell   .

       , 51  
.         , 

96  .

   5             
   18        

.          

.        . 
     18      .

        . 

• User Name(  ) —     . 
  1 - 12   ,   (_)   
. ( : john_usa)

• Password( ) —      .  
6 - 12      (_), (.), (-), 

(*)  " " (@)    . ( : pass_19)

• Privilege( ) — User( )  Admin( )  . 
       , 51  

.

        .

•   Setup( ) > User Management(  ) > User 
Accounts(  )  .

•   Setup( ) > User Mgmt(  ) > Create User(
 )  .

   5       ,  ,   
     .     . 
      .

        .
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 5    
  
• Password( ) —      .  
6 - 12      (_), (.), (-), 

(*)  " " (@)    . ( : pass_19)

• Privilege( ) — User( )  Admin( )  . 
       , 51  

.

• Partition( ) Access( ) —     
.        

  . 

        .

•   Setup( ) > User Management(  ) > User 
Accounts(  )  .

•   Setup( ) > User Mgmt(  ) > Modify User
(  )  .

   5             
 . 

:      .
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 5    
  
        .

•   Setup( ) > User Management(  ) > User 
Accounts(  )  .

•   Setup( ) > User Mgmt(  ) > Modify User(
 )  .

LDAP 5  Lightweight Directory Access Protocol(LDAP)   
  . LDAP         
  .

     ,     . 
    LDAP     
     .     

  .         
  , 95  .

  LDAP  .    Kerberos
   . Kerberos     Kerberos , 

102  .

Login( )  LDAP        
.

LDAP  5

    LDAP    
 . 

•    —      
    .    
   Setup( ) — Remote Authentication(  

)  Library User Group(   )   
  (  LDAP , 100 ).

•   —    LDAP    
   LDAP    . 

   (     
 )     LDAP   

.     LDAP   
      . 
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 5    
  
•    —      
    .    LDAP 
        LDAP  
     .    

Setup( ) — Remote Authentication(  )  Library 
Admin Group(   )     

(  LDAP , 100 ).

 LDAP    LDAP   
          
 (LDAP  , 102 ).   

            
    .

  LDAP 5

 LDAP  .       
LDAP    (      ). 

• LDAPS — LDAP    (636)  SSL(Secure Sockets 
Layer)  . Server URI(  URI)  
“ldaps://hostname”  URI   SSL(LDAPS)  
LDAP    .   SSL    636

    . LDAP  LDAPS   
 LDAPS    ,   . 

StartTLS    LDAPS   (   
). StartTLS    LDAPS   . LDAPS  

  StartTLS     . 

• StartTLS —  LDAP   (389)  TLS(Transport Layer 
Security)  . StartTLS   TLS   

 LDAP  . LDAP  TLS   
  . LDAPS    StartTLS  

 .  15 ,   101  .

LDAP TLS CA  5

LDAPS  StartTLS   , LDAP    
  TLS CA    .   LDAP 
     .pem  .  LDAP
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 5    
  
  (LDAPS  StartTLS )   
.         

Browse( )       . 
   Remove TLS CA Certificate(TLS CA  ) 

     .  15 ,   101  
.

 LDAP  5

LDAP       LDAP   
.      Setup( ) — Remote 

Authentication(  )   . 

• Server URI(  URI) —     LDAP  
URI(Uniform Resource Identifier)  . URI  LDAP  

   IP   LDAP    
  .  389  . 

: 

ldap://hostname:389

ldap://10.50.91.103

ldap://mycompany.com

• LDAPS —  .   LDAP , 99  
.

• StartTLS —  .   LDAP , 99  
.

• Install TLS CA Certificate(TLS CA  ) —  . LDAP TLS 
CA  , 99  . 

• Remove TLS CA Certificate(TLS CA  ) —   TLS 
CA      .   

    . Apply( )    
.

• Principal( ) — LDAP     LDAP 
  ID.   ID   LDAP  . 

  15 ,   101   .

• Password( ) —    ID   
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 5    
  
• User DN(  DN) —       
.   15 ,   101   .

• Group DN(  DN) —       . 
  15 ,   101   .

• Library User Group(   ) —     
   LDAP   (   

    , 51 ).   LDAP 
  (LDAP  , 98 ).   15 ,  

101   .

• Library Admin Group(   ) —    
    LDAP   (   

    , 51 ).   LDAP 
  (LDAP  , 98 ).  15

  .

 15  LDAP  

  LDAP   
   

 .

 LDAP  :
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 5    
  
LDAP  5

Test Settings(  )   LDAP    
   LDAP  .    

   . 

LDAP   , Apply( )      
 .       
 . 

      Test Settings(  
)  .    LDAP  

        .  
           

      . 

LDAP      .

   LDAP      
.    LDAP    . 

     .

•   Setup( ) > User Management(  ) > 
Remote Authentication(  )  .

Kerberos 5       Kerberos  . 

 Kerberos/Active Directory®    (5  
)   .    . Network 

Time Protocol(NTP)    Kerberos    
  . NTP(Network Time Protocol)   

   , 106  . 

:  LDAP      
   .   

       Help(
)  . 
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 5    
  
 LDAP    Kerberos  . 

• Realm( ) —    Kerberos  .  
  DNS  .

: MYCOMPANY.COM

• KDC (AD Server) —   (  Kerberos/Active Directory  
 )

: mycompany.com:88

• Domain Mapping(  ) —     
 

: mycompany.com

• Service Keytab(  ) — Browse( )   
   .    Kerberos/Active 

Directory   .    , 
103  . 

  Kerberos      . 
   Kerberos    . 

     .

•   Setup( ) > User Management(  ) > 
Remote Authentication(  )  .

    5

  Microsoft® Active Directory®     
    . Active Directory    

      Kerberos  .

1 Windows  Active Directory  . 

2 Active Directory      dcpromo  . 

3 Windows 2003 : Windows 2003    Windows 
  .

a www.microsoft.com   “windows server 2003 
support tools sp2”     .
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http://www.microsoft.com/downloads/details.aspx?FamilyID
=96a35011-fd83-419d-939b-9a772ea2df90&DisplayLang=en

b support.cab  suptools.msi   .

c suptools.msi    .

4 Active Directory    .

•       .

•      <computer account>  
.

5   SPN    .   
.

setspn -A library/<fqdn of library> <computer account>

:

setspn -A library/delos.dvt.mycompany.com kerbtest 

6   SPN    .     
.

• Windows 2003  :

ktpass -out library.keytab -princ 
library/<fqdn of library>@<realm> 
+rndPass -ptype KRB5_NT_SRV_HST -crypto RC4-HMAC-NT -
mapUser <realm>/computers/<computer account>

: 
ktpass -out library.keytab -princ 
library/delos.dvt.mycompany.com@OURREALM.LOCAL 
+rndPass -ptype KRB5_NT_SRV_HST -crypto RC4-HMAC-NT -
mapUser ourrealm.local/computers/kerbtest

• Windows 2008  :

ktpass -out library.keytab -princ library/
<fqdn of library>@<realm> 
+rndPass -ptype KRB5_NT_SRV_HST -crypto AES256-SHA1 
-mapUser <realm>/computers/<computer account>

: 
ktpass -out library.keytab -princ 
library/delos.dvt.mycompany.com@OURREALM.LOCAL 
+rndPass -ptype KRB5_NT_SRV_HST -crypto AES256-SHA1 
-mapUser ourrealm.local/computers/kerbtest
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 5    
,    
,    

  , ,     
  (NTP)    . 

 

    
5

Setup Wizard — Date & Time(   —   )  
     .     
 Setup( )  Date & Time(   )     

     . 

           
       .   

       .

 24  .  ,  4  16:00  
. 

:         
  .       

        
.

:         
  .    
        
   Help( )  .

:         
.      . 
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 5    
,    
NTP(Network Time 
Protocol)    

  5

 NTP( Network Time Protocol)  . NTP  
     IT      

 .        NTP  
  .

NTP       NTP    IP 
  . NTP  IP     

.

  Setup Wizard — Date & Time(   —   ) 
  NTP      .   Setup

( )  Date & Time(   )       
   .

NTP      .

• NTP  3       . , 
 NTP    .

• NTP  Date & Time(   )   . NTP  
        .   

          , 
105  .

•  NTP    NTP (  )  IP    
.

• NTP  IP     . IPv4  IPv6 
     , 60  .

• NTP            
 . 

  NTP      .   
   .

•   Setup( ) > Date & Time(   )  
.

 5    Use Custom Time Zone(    
)      .
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 5    
FC I/O  
         
   Use Custom Time Zone(    )  

  Universal Coordinated Time(UCT)  .

     .    
  .

•   Setup( ) > Date & Time(   )  
.

   5
   (   )  

    .      
   .

         
  . Use Custom Daylight Saving Time(  

    )    .  
      1      

.

       .   
   .

•   Setup( ) > Date & Time(   )  
.

FC I/O  

 , LTO-3, LTO-4, LTO-5  LTO-6 FC   
    FC I/O  .  

   FC I/O   4     
  FC I/O   4  FC   .

FC I/O          
 .   FC I/O   

 FC I/O    FC   
     . 
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 5    
FC I/O  
           
  .

• Channel zoning(  )       FC 
I/O          

  .   FC I/O    , 
110  . 

• Host Mapping(  )        
       .  
 FC     , 112  .

   FC I/O   . FC I/O  
    .

• Fibre-Channel /  , 26

• FC I/O   , 191

• FC I/O   , 202 

• FC I/O    , 203

• Fibre Channel I/O   Fibre Channel  
   , 235 

• FC I/O     , 242 

• FC I/O  , 399 

• FC I/O   , 400 

 

FC I/O   
5 FC I/O    FC I/O     

  . 

 FC I/O  6   .  1  2    
  .  3~6      

.  I/O        
   FC I/O    , 203  

.

: FC I/O     FC I/O 
     . 
Dell PowerVault ML6000  108



 5    
FC I/O  
FC I/O        .

• Setup( ) — I/O Blade Port Configuration(I/O   ) 
    I/O  .   

I/O   (  ,    
(WWNN),   )  .  I/O  

 (1  2)       . 
     World Wide Port Number(WWPN)  

.

•   (  1  2)        
 .

• Loop ID(  ID) —  ID  Auto( )  0 ~ 125   
   . Auto( )     ID  

 .  FC      ID 
 .   Auto( ) . 

• Speed( ) —   Auto( ), 1 Gb/s, 2 Gb/s  
4 Gb/s    . Auto( )    

  .   Auto( ) . 

• Frame Size(  ) —   512, 1024  2048  
  .  1  2     2048 . 

 FC      . 

• Connection( ) —     Loop( ), Loop 
Preferred(  )  Point to Point(   )   

 .   Loop Preferred(  ) . 

•        .  
         , 

390  .

        .

•   Setup( ) > FC I/O Blades(FC I/O ) > Port 
Configuration(  )  .

•   Setup( ) > I/O Blades(I/O ) > Port 
Configuration(  )  .
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 5    
FC I/O  
  FC I/O 
   5

FC I/O        (
)  .  FC I/O    (“LUN-1”

 )          
  . PowerVault ML6000   18  

   .        
  .      FC I/O  
 1  2         .  
          

      .  , 2  FC I/O 
   4     ,  FC I/O 
  1  2  4    (  16 )  . 
        

 . FC     , 112  . 

FC I/O    
5

FC I/O      FC I/O 
      .    

           
   LUN   FC    .  

  FC I/O     1  2    3
 6     .

 

:   FC I/O     FC  
 LUN   .    

 ( ) LUN    . FC I/O 
     LUN   FC I/O 

 FC     . FC  
    FC     , 

112  .

:         FC I/O 
   LUN     .
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 5    
FC I/O  
       .

•  FC I/O    FC (  1  2)   
 (  3 - 6)    .

•       FC I/O   
 .

• FC I/O         FC 
          
.        FC   

  , 119  .

•   Setup( ) — FC I/O Blade Channel Zoning(FC I/O 
       FC I/O 

 . FC I/O   , WWNN 
   .    Channel 

Zoning Select Blade(    )  
   .     FC I/O 

      .

• 2  FC  (  1  2)  4  FC  (  36)  
 .        

.         
.

•        
 .        

  .

•        
  . 

•    FC  .   FC I/O 
        

.         FC I/O 
   LUN     

.

•       . 
          , 

390  .
Dell PowerVault ML6000  111



 5    
FC I/O  
        .

•   Setup( ) > FC I/O Blades(FC I/O ) > 
Channel Zoning(  )  .

•   Setup( ) > FC I/O Blades(FC I/O ) > 
Channel Zoning(  )  .

FC     
5

FC          
(SAN)    . FC I/O   
  FC  , ,    FC  

   .  FC     
        

. FC   /  , 112  .

 

FC   /  
5

  FC       
.       .  

  FC         
,     . 

:         
  .       
        
.

: FC        
 (Setup( ) > I/O Blades(I/O ) > Host 

Management(  ))    . 

:         I/O 
   LUN     .
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 5    
FC I/O  
        .

•   Setup( ) > FC I/O Blades(FC I/O ) > FC 
I/O Blade Control(FC I/O  )  .

•   Setup( ) > I/O Blades(I/O ) > Blade Control
(  )  . 

FC   5 FC      .

• Host Name(  ) —   

• I/O Blade(I/O ) —  FC I/O  

• Status( ) —  /   (  
 )

• Host Port(  ) —    

• WWPN —       

• Type( ) —     

        . 

•   Setup( ) > FC I/O Blades(FC I/O ) > Host 
Management(  )  . 

•   Setup( ) >FC I/O Blades(FC I/O ) > Host 
Management(  )  . 

FC   , 
  5

         FC 
      .  FC  

     .     
   . FC I/O   32  FC   

  .

:         
  .       
        
.
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 5    
FC I/O  
FC   ,       
.          

 , 390  .

FC   5

  FC          
.

• Host Name(  ) —   

• Host Port(  ) —   

• WWPN —      . WWPN  17
    (:)   . WWPN  
   : 12345678:0b33ef12.

• Type( ) —    

• I/O blades(I/O ) —     I/O  
.

FC   5

  FC         .

• Host Name(  ) —   

• Host Port(  ) —   

• Type( ) —    

WWPN    . WWPN   FC   
    .

:         
  .       

        
.
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 5    
FC I/O  
FC   5

     FC     . 
FC     I/O   (

)  .

FC    FC     
.  FC    I/O  

FC    FC       FC 
   .

        . 

•   Setup( ) > I/O Blades(I/O ) > Host 
Management(  )  .

•   Setup( ) > I/O Blades(I/O ) > Host 
Management(  )  . 

  — 5          
(LUN)      LUN    

.

I/O      3  6     
 (   FC I/O    , 

110 ).         
      (LUN)  .  1  2  

     LUN   LUN     
.       LUN     

.

:    FC      
I/O       

  . I/O      
  FC I/O   , 191  

.
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FC I/O  
 , FC I/O   LUN 0     3-6
      .  1  2  
   LUN 1, 2, 3  4    FC I/O  
  .  ,      LUN 3, 5, 7  

9     .

LUN 0    ( ,   ) 
  .       . 

     ( )   
 LUN 0        LUN  

    .

LUN     World Wide Port Name(WWPN)   
    .    LUN   WWPN  

     . LUN    WWPN  
   ( ),     

        .    
( :   HBA     WWPN  LUN  

 )    LUN   ( :    HBA 
  HBA)      WWPN   . 

LUN     ( :  )   
 WWPN   LUN      

.      FC I/O    
 ( : SAN ).       
          
 LUN    . 

    5
   LUN    .  ,  1  
 3  4    3  6  LUN     

WWPN     5  6      1  
     .  3  4    1

     .

  FC I/O        
( )           

        .  
    LUN        

    .
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 5    
FC I/O  
  5
      ( )  

     LUN    
.

       .

•        
 .       

   FC   /  , 112  
.

•   Setup( ) — I/O Blade Host Mapping(I/O  
 )     FC   , I/O 

 ,    (WWPN)     
.  FC       

.

 FC   FC I/O     
    .      

      .

• Description( ) —   : Drive [  ]
[(  )].  :     

   

• Type( ) —  ( : ,  ( ), 
 ) 

• Serial Number(  ) —      
. 

• Vendor( ) —   

: FC        
(Setup( ) > FC I/O Blades(FC I/O ) > Host Mapping(

 ))    . FC   /  
, 112  . 

:          , 
        

  .
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 5    
FC I/O  
• Product( ) —  

• LUN —    (LUN) .    LUN 
 .

• FC       . 
          , 
390  . 

 

        . 

•   Setup( ) > FC I/O Blades(FC I/O ) > Host 
Mapping(  )  .

:          
      LUN  

  . 

:    LUN(CCL)    LUN 0( )  
    . LUN 0   LUN  

        
LUN(CCL)  .    LUN 0  

 .

: FC  FC I/O       
FC   FC      

.   FC   
.        FC 

       . FC  
 , 114  .

:         FC I/O 
   LUN     . 
     FC I/O    

, 110  .
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 5    
FC I/O  
•   Setup( ) > FC I/O Blades(FC I/O ) > Host 
Mapping(  )  . 

FC     
5

FC I/O      FC   
     .    

   .

    I/O  " "  (1  2)  
 " "   LUN    ID   FC  

      .      
  SAN         

. 

       I/O   
 1  2      (Setup( ) > FC I/O Blades

(FC I/O ) > Port Configuration(  )). FC I/O   
 1  2     SAN   

.           
  .      1  2    

 (  3 - 6)      (Setup(
) > FC I/O Blades(FC I/O ) > Channel Zoning(  )).  

          
 . 

 

:       /    
. 

:    4 Gb FC I/O    
SAN   . 

: FC I/O      SAN  
        . 

        
    .     

, 117  .
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FC I/O  
I/O          FC I/O 
  , 108  FC I/O    , 

110  .

     ,     
(RAS)  .      

.          
         .  
      , 121  .

        .

• Setup — Host Port Failover(  —    )  
   I/O  . FC I/O  

 , WWNN(  )    
.       FC I/O  

     .

•  FC I/O   FC     
 FC Host Port Failover(FC     )  

.      FC I/O  
 FC       . 

• FC       FC I/O  
   Active Port(  )  .   

    .      
     . 

• FC          
  .      

     , 390  .

:        Fibre Channel 
 2   ,        1
   .      
     .

:         
  .       
        
.
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 5    
FC I/O  
•         . 

•   Setup( ) > I/O Blades(I/O ) > Host Port 
Failover(    )  . 

•   Setup( ) > I/O Blades(I/O ) > Host Port 
Failover(    )  .

     
5

           
            

.          
 RAS   . RAS      

  RAS  , 382  .

    .      
  .

• Setup — Host Port Failover(  —    )  
   I/O  . I/O  

 , WWNN(  )    
.     I/O    

   .

•    Physical Ports(  )   
  State( ), Failure Type(  )  Intervention( )  

. 

•       ,  
 ,  “Fix Link(  )” .    

   RAS      
 .          

. 

•     “Enable Failover(   )”  
Enable( )     . Enable( )   

           
. 

:       Port Info
(  )        

.
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FC I/O  
•        
  “Not Required(  )” .

•         
.          

 , 390  .

           
 FC     , 119  . 

        . 

•   Setup( ) > I/O Blades(I/O ) > Host Port 
Failover(    )  . 

•   Setup( ) > I/O Blades(I/O ) > Host Port 
Failover(    )  .

    
5

I/O    FC I/O  FC  
     ,      

      .     
    ,         

    .

I/O   I/O       
   . I/O   FC   

       .   
      . I/O 

        RAS  
. 

      I/O    
   .

• I/O  I/O   FC    
   .     .

:         
  .       
        
.
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 5    
   
• Interface Test(  ) — I/O  FC 
     .  
 . 

• Device Datapath Test(    ) —  
         

. 

• Test Interval(  ) —     . 
    .   5  2,880 (48 )  

.         60
.          

        
   60  .

 

        . 

•   Setup( ) > I/O Blades(I/O ) > Data Path 
Conditioning(    )  .

•   Setup( ) > I/O Blades(I/O ) > Data Path 
Conditioning(    )  .

   

   Security Settings(  )    
    .

• Network Interface(  ) —    
  .      

  .

:         
  .       
        
.
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 5    
   
• SSH Services(SSH ) — SSH(Secure Shell)  
     22  .    

 .

• ICMP — ping       
 (Internet Control Message Protocol[ICMP] Echo 

 ).     . 

• Remote UI(  UI) —      
    80  .     

. 

• SNMP —  SNMP    161  
.     .

 

• SMI-S —  SMI-S    5988  
.      

 

      .    
  . 

•   Tools( ) > Security( )  .

:   Tools( ) > System Settings(  ) 
 SNMP     

(Enable SNMP V1/V2 (SNMP V1/V2 ), 129 
). SNMP      SNMP 
   .

:   Tools( ) > System Settings(  ) 
 SMI-S     

(Enable SMI-S(SMI-S ), 129 ). SMI-S  
   SMI-S   

 .
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 5    
  
  

Internal Network Configuration(   )   
     .     

10.10.10.X .

        
 .       

       
.PowerVault ML6000       

     . DHCP   
        .

   Internal Network Configuration(   
)        .  

   IP  .  IP  9  IP  
   .

Internal Network Configuration(   )   
   .      . 

•   Tools( ) > Internal Network(  )  
.

  

         
.     .

    :

: /      IP   
.

Dell PowerVault ML6000  125



 5    
  
•          Touch 
screen audio(  ) . 

•       . 

•        .  
          

  .

        . 

•   Tools( ) > System Settings(  )  
.

•   Setup > System Settings(  )  
.

  )( ) 5         
    . User session timeout 

(minutes)(   ( ))     
    .      15

 480  .       
  .        
 ,   . 

• Touch Screen Audio(   ) —    
       
   . Touch screen audio(   )  

   . 

• Unload Assist(  )    
      .  

        
     .  

        
        . 

Unload Assist(  )    . 

        . 

•   Tools( ) > System Settings(  )  
.
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 5    
  
•   Setup( ) > System Settings(  )  
.

   SN 
 5

         
  (    ). Logical SN 

Addressing(  SN  )     
         . 
        

     .    
     . Logical SN Addressing(

 SN  )   . 

Logical SN Addressing(  SN  )    
       . 

        
       (Reports( ) > System 

Information(  ).

 

     . 

•   Setup( ) > System Settings(  )  
. 

:        , 
      .

:        
      .  

       
       
 .       

      
   (   )  

    .  , 
      
 .
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 5    
  
  5        . 
    (  )  I/E  

   Assign I/E(I/E )   . 
Assign I/E(I/E )       

      .   
    . 

         /  
 , 76  .

     . 

•   Setup( ) > System Settings(  )  
.

   
5

         
       .  
         

.       .

     . 

•   Setup( ) > System Settings(  )  
. 

Enable SSL(SSL ) 5         
SSL(Secure Socket Layer)  .     

  .

     . 

•   Setup( ) > System Settings(  )  
.
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 5    
  
Enable SNMP V1/V2
(SNMP V1/V2 ) 5

SNMP(Simple Network Management Protocol) V1  V2c  
  .     

  .

 

Enable IPv6(IPv6 ) 5 IPv6  .       
.

     . 

•   Setup( ) > System Settings(  )  
.

Enable SMI-S(SMI-S 
) 5

SMI-S    .   
    . 

 

     . 

•   Setup( ) > System Settings(  )  
.

: SNMP v3     . SNMP  
    SNMP  , 

63  .

:   Tools( ) > Security( )  SNMP 
   (    , 
123 ). SNMP      SNMP 

   .

:   Tools( ) > Security( )  SMI-S 
   (    , 
123 ). SMI-S     SMI-S 

   .
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 5    
  
Unlabeled Media 
Detection(   

 ) 5

           
 .         

( :     )  
        

. 

Unlabeled Media Detection(    )   
         

    .      
          

        . 

         
         

  .         
 .

 

      .  
 .

•          . 

•     I/E ,     
        
 .

•         
     . 

•         
  No_Label   . 

:         
     "  " 

   .     
          

.      ,  
        . 

 “   ”      
    . 
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 5    
    
•        RAS (T143)
 .         
  T143     . 

•            
       .

        . 

•   Tools( ) > System Settings(  )  
.

•   Setup > System Settings(  )  
.

Auto-Ticket Closure(  
 ) 5

      RAS  , 386  
.

    

  Display Settings(  )    
      .     

. /       . 
Defaults( )      . 

      .   
   . 

•   Tools( ) > Display Settings(  )  
.
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 6 

6Advanced Reporting(  )

Advanced Reporting(  )     ,   
    Advanced Reporting(  ) 

   .     
    , 87  .

Advanced Reporting(  )     , 
         

• Drive Resource Utilization Report(    ) — 
    ,     

       
.         

.

• Media Integrity Analysis Report(    ) —  
,    TapeAlert     

TapeAlert  .       
       . 

Advanced Reporting     ,   
      .

• Media Security Log(   ) —   
 .

• Media Usage Log(   ) —    
   . 
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 6   Advanced Reporting(  )
Advanced Reporting  
          
   . 

 

Advanced Reporting  

Advanced Reporting       
 .       

.          
. 

Advanced Reporting  

Advanced Reporting(  )      
.

•     .     
        . 

           
. 

•       .  
   ,        

     .      
         1000

  . (     .) 
        

.       , 140  
. 

: Advanced Reporting(  )     
   580G   
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 6   Advanced Reporting(  )
Advanced Reporting  
•          
 .       
      .  

        
   . 

•  ,       
 ( )     ( )  

       . 

Drive Resource 
Utilization Report(

   ) 
6

        
 .      

        .

        .

•  ( , )

•   

•

•  

•  

•    (UTC)

•     (UTC)

•   ( )

•   

   .

• Date Range(  ) —     . 
   . 

•  7

•  4 ( )

•  3

•  (     )
Dell PowerVault ML6000  134



 6   Advanced Reporting(  )
Advanced Reporting  
• Attribute( ) —    .    
. 

• Data Written/Read( /  ) ( ) —  
        

.

• Total Read and Write(    ) —    
   

• Media Mount Count(   ) —     

• Media Mount Time(   ) —   
    

• Media Motion Time(   ) —   
     ( , ,  )

• Chart( ) —     Area( ), Bar( ) 
( ), Line( )  Pie( )  .

• Type( ) —  .    .

• Rollup( ) ( ) — x  Grouping( )   
y-  Attribute( )   . 

• Trend( ) —        
  .

• Grouping( ) —       
.    .

• All Drives by Coordinate(   ) ( ) — 
        

  .     2   
          
     . 

• All Drives by Physical SN(  SN   ) —  
         
  .

• All Partitions(  ) —    
    .
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 6   Advanced Reporting(  )
Advanced Reporting  
• Selected Drive by Coordinate(   ) —  
       

.     2      
          

  . 

• Selected Drive by Physical SN(  SN   ) — 
        

   .

• Selected Partition(  ) —    
    .

      . Reports( ) > 
Advanced Reporting(  ) > Drive Resource Utilization(   

)      . 

Media Integrity Analysis 
Report(    

) 6

   ,    TapeAlert  
   TapeAlert  .    

          
. 
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 6   Advanced Reporting(  )
Advanced Reporting  
         
. ,    TapeAlert    10  
     Error #1, Error #2   . 

(        .)

          
.

• TapeAlert    (UTC) 

•     

•  

• TapeAlert  

•  TapeAlert    

•  TapeAlert      

   .

• Date Range(  ) —     . 
   . 

•  7

•  4 ( )

•  3

•  (     )

• Attribute( ) —        
. all( ) ( )     . 

      .

• Cartridge Barcode(  ) —    

• Drive Physical SN(   SN) —    
 

• TapeAlert(  ) —   TapeAlert .  
TapeAlert    B, TapeAlert  

 .

• Chart( ) —     . Area(
), Bar( ) ( ), Line( )  Pie( )  .
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 6   Advanced Reporting(  )
Advanced Reporting  
• Type( ) —   .    .

• Rollup( )( ) —       
   . 

• Trend( ) —       
.

• Grouping( ) —       
 .    .

• All( ) ( ) —     TapeAlert   
     

• Selected Drive by Physical SN(  SN   ) — 
  .     TapeAlert   

   . 

• Selected Cartridge by Barcode(   ) — 
  .     TapeAlert   

   .

• Sorting( ) —    .  
.

• Alphabetical( )

• Count( ) ( )

• Last Occurrence(  ) ( )

      . Reports( ) 
> Advanced Reporting(  ) > Media Integrity Analysis(   

)       . 

Advanced Reporting 
 6

         
.       20     

.

 6

1      . 
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 6   Advanced Reporting(  )
Advanced Reporting  
2     Report Templates(  )  Save(
)        .  

 15    .   ,    
(_)    .

3 Save( )  . 

 Load( )      .

 6

       Load
( )  .

 6

      Delete( )
 .

Advanced Reporting  
   6

Advanced Report     ,    
         

  .          
.

        
      .   

      (  ,  
 )       
        . 

     Reload(  )  
.       ,      

. 

   Report Data(  )    
         . “XX 
 ”   .  XX   (

  16 ).
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 6   Advanced Reporting(  )
Advanced Reporting  
Advanced Reporting 
 6

          
   .      Report 

Data(  )   Delete( )  .  
Drive Resource Utilization(   )   Media 
Integrity Analysis(   )  both(  )   

.

 16     

     
  6

      ,   
 (.csv)      .   

.csv        
     . .csv    

       . 

1  .

2     , Retrieve the Report Data File(   
 )  . 

3  .csv   Save( )  .

:        . 
Reload(  )     ! 

   Drive Resource Utilization(  
 )   Media Integrity Analysis(  

 )      (
       ).
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 6   Advanced Reporting(  )
     
:           
    .    ,    

 Retrieve the Report Data File(    )   E-mail( )  
. 

4   .csv    E-mail( )  
        E-mail( )  

 

 17      
 

     

  (  ,     )  
  .      

 .      
 ,   ,      

         
.      ,   

.      .

•         

•        

•    I/E    

:    I/E      
    . 

  I/E      
 .
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 6   Advanced Reporting(  )
   
     . 

•     

•   

•  (    )

•   (   )

•  (I/E,   )

           
. 

        
Setup( ) > Notifications( ) > Advanced Reporting(  ) > Media 
Security(  )  . 

       
Reports( ) > Log Viewer(  )  .   
Media Security Log(   )   Next( )  .

   

        
 ,    /      

.          
        . 

        ,  
  .      
     .   

     ,    
 .         

    .       
   .

    .

• Volser —    

• SN —    
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 6   Advanced Reporting(  )
 Advanced Reporting     
• Mfr —   

• Date —    ( : YYYYMMDD)

• Type —   

• Mounts —   

• RRE —   

• URE —    

• RWE —   

• UWE —    

• LW —    MB 

• LR —    MB 

• Enc —   (U=   , E= , N=
 )

       
Reports( ) > Log Viewer(  )  .   
Media Usage Log(   )   Next( )  .

 Advanced Reporting     

      Advanced Reporting  
       . 

    20    .   
      ,       
Dell PowerVault ML6000  143



 6   Advanced Reporting(  )
 Advanced Reporting     
        .  
   20      . 

          
           

 .     .

          
.           . 

       
 .         
  , 91  .

        . 
        ,  

       . 

     .

•   Setup( ) > Notifications( ) > Advanced 
Reporting(  ) > Receiver Addresses(  )  . 

:    .      
         

     .   
 ,       

 . 

     A  Drive Utilization(  
)  Media Integrity(  )   

 ,    A  Drive Utilization(  
)  Media Integrity(  )   

     .    A   
     (   

 Daily( ) )       
    .  A    

      . 1)    
  . 2)  Drive Utilization(  
)  . 3)  Media Integrity(  

)  (   ).    
      .
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7COD(Capacity on Demand)

 PowerVault ML6000       
 . ML6010 CM(5U)  ML6020 CM(14U)  

  41 *   , ML6030 CM(23U)   87 *  
   .

* 41     520G    
. 

    COD    
      .  46  
  .  , ML6020 CM     
  87     (  41  +  46  = 

87). ML6020 CM    46     
   .   133      

. 

         
      .   

    .     
    , 87  .

         
   .   9U     

      .

         
(  Reports( ) > Library Configuration(  ) )  

. 
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 7   COD(Capacity on Demand)
 6             
    COD      
   .

 6       
 COD  

  

* 41     520G    .  
 

ML6010 CM ML6020 CM ML6030 CM

ML6030 CM
+ 1 ML6000 
EM

ML6030 CM 
+ 2 ML6000 
EM

*, 
  

(I/E 
  )

41, 41 41, 133 87, 225 87, 317 87, 409

*
  

41 41 87 87 87

 *
  

41 41, 87, 133 87,
133, 179, 225

87, 133, 179, 
225, 271, 317

87, 133, 179, 
225, 271, 317, 
363, 409

  
COD  

87, 133 133,
179, 225

133, 179,
225, 271, 317

133, 179, 225, 
271, 317, 363, 
409
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 8 

8   

Dell PowerVault ML6000       
  (EKM)   .    

       .     
   , ,   .   LTO-4 

 LTO-5  LTO-6 Fibre Channel  SAS    
        

  .      
 .     ,   

  " " . 

           
    .   

   (LME)    .  
    LME   . 

        
        

http://support.dell.com    . 

Library Managed Encryption(   )    
 ,         

       . 
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 8     
 

 9    

Dell PowerVault ML6000  Dell Encryption Key Manager(EKM)  
. Dell EKM    , ,    Java 

 .   LTO-4   LTO-5 Fibre Channel  SAS 
       

      . EKM   
.      . 

    ,    
 " " . 

          Dell 
EKM    . 

     (EKM)   
  .      EKM  

 . 

  Dell EKM       
Dell Encryption Key Manager   . 

: Dell  Encryption Key Manager 3.0     
  Encryption Key Manager (EKM) 3.0 
    Dell  PowerVault  ML6000 

Tape Library User’s Guide      
EKM   .   
http://support.dell.com/support/edocs/SOFTWARE/ekm  
Manuals( ) > Software( ) > Key 
Management(  )   . 

:  3     . Scalar i500 
        

  . 
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 8     
 Dell Encryption Key Manager(EKM) 
  
   9

       .

• LME          
        
   .     
  (BOT)         

    .

•       .

•       .

•         .

•   .  “   
"   . EKM      

    . (   5
:      , 153  

.)

EKM  7    LME   ,  
   LME    . LME  

 .       
      .   

           , 
       . 
          

     .

 Dell Encryption Key Manager(EKM) 

   Dell EKM     
(   Dell Encryption Key Manager   

). 

       .

• 1 :  EKM    150
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 8     
 Dell Encryption Key Manager(EKM) 
• 2 :       150

• 3 :        150

1 :  EKM    7

 LME      ,  
.

2 :      7

        
.

1          
  .

1       
    .     

     . (  
     .)  

    http://support.dell.com    .

2 Dell EKM        
  .

3 :       7

       .

:       
        
   ,    

   .   
        
   ,    

  .
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 8     
 Dell Encryption Key Manager(EKM) 
1   Setup( ) > Encryption( ) > System 
Configuration(  )  .

2 Automatic EKM Path Diagnostics(  EKM  ) —  
  . ,     

.    EKM    160  

.         
      .  

   RAS  . 

3 Interval( ) —  EKM    ,  
   . 

4 Test Warning Threshold(   ) —  EKM  
  , RAS        

  . 

5 SSL(Secure Sockets Layer):  EKM     
SSL   SSL Connection(SSL )  . 

      . SSL  
          EKM   

 SSL    .  SSL   443
. 

6 Primary Key Server Port Number(     )   
     . SSL     

   3801 . SSL       
443 .   

: SSL      EKM    
    . SSL  

   . 

:      ,  
      .  

 EKM    . 
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 8     
 Dell Encryption Key Manager(EKM) 
7        , Secondary Key Server 
IP Address or Host(    IP   )    

  IP     .  

8    (  ) Secondary Key Server Port 
Number(     )       

 . SSL        3801
. SSL       443 .   

9 Apply( )  .

10      EKM    
    .

:  EKM    Secondary Key 
Server IP Address or Host(    IP   ) 

  0.0.0.0   IP  (0)  
      .

:      ,       
    .   

      .

:       
      .   Setup

( ) > Encryption( ) > Partition Configuration
(  )    Dell EKM   
Library Managed(   )  Application 
Managed(    )  .  

     .  
   Dell LME   Library 

Managed(   )  . 
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 8     
 Dell Encryption Key Manager(EKM) 
4 : EKM   7

EKM    157    EKM Path Diagnostics
(EKM  )  .

5 :   
   7

Dell PowerVault ML6000     
.         

   . 

   .

1   Setup( ) > Encryption( ) > Partition 
Configuration(  )  .

          
  .        
    . 8, 153   

  .

 8     
 

 

Library 
Managed(

  
)

EKM        
       Dell 

EKM        
.
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 8     
 Dell Encryption Key Manager(EKM) 
2 Dell EKM        Enable 
Library Managed(   )  . (EKM  

  Allow Application Managed(    )
 .)

Application 
Managed(  

 
)

EKM    .    
        

     .  
  Dell EKM   

 . 

      
  . EKM   
      . 

:      
      

    .   
    .

None( )    .

Unsupported
(  )

     
 .

Unsupported(  )    
     .

:     ,   
 .      

  .   
      
       

.
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 8     
 Dell Encryption Key Manager(EKM) 
3   EKM      Library 
Managed Encryption Server Overrides(     

 )  .    Setup( ) > 
Encryption( ) > System Configuration(  )   

  . (    Setup( ) > 
Encryption( ) > System Configuration(  )   

  .        
   .)     Library 

Managed(  )     . 

  Library Managed(  )    
  .

• DNS     Primary Host(  )  
 IP   DNS     EKM  

   .

• Port( )    EKM     
. SSL        3801 . 

SSL       443 . 

:  Library Managed(   )  
Application Managed(    )   

,  Library Managed(   )
       

        
  .

:   EKM     
   .     

Setup( ) > Encryption( ) > System Configuration(
 )       
.         

 Setup( ) > Encryption( ) > System Configuration
(  )    . 

        
  . 
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 8     
 Dell Encryption Key Manager(EKM) 
•  EKM    , Secondary Host(  )  
Port( )    EKM   /  

   . 

•   EKM    SSL(Secure Sockets Layer)  
 SSL  .  Disabled(   

) . SSL        EKM 
  EKM   SSL    . 

 SSL   443 . 

 

      EKM  
 .   EKM     

     EKM Path Diagnostics(EKM  

: SSL      EKM   
    . SSL  

   .

:   EKM   :     
       . (

      .)

:      "  
( )"      . : 

•   Server1  , Server2  
   .

•   Server1   Server2   
Server1     Server1  

     Server2  "  "
.   Server1   , Server3  
    .

• Server1  PartitionA  , PartitionB  
   . 

• Server2  PartitionA  , PartitionB  
   .
Dell PowerVault ML6000  156



 8     
 Dell Encryption Key Manager(EKM) 
)       EKM   
       .   

EKM   , 157  . 

4 Apply( )  .

5   .

EKM   7 EKM Path Diagnostics(EKM  )      
           

  . 

       ,  
   Manual EKM Path Diagnostics(  EKM  )  

.         
.

    .

• Ping —        . 
    EKM      

 IP  (Setup( ) > Encryption( ) > 
Partition Configuration(  ) ).    

    IP  (Setup( ) > 
Encryption( ) > System Configuration(  ) ).

• Drive( ) —     
(    SE    SE  

  ).     
      .   

 Path( )  Config( )   . 

• Path( ) — EKM      .

• Config( ) —        .

         
  . 

: Drive( )       
 .
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 8     
 Dell Encryption Key Manager(EKM) 
• Ping Test Failure(Ping  ) —      
      . 

• Drive Test Failure(   ) —    RAS 
       . 

• Path Test Failure(   ) — 

• Config Test Failure(   ) — 

•        
 . 

   EKM  
  7

EKM Path Diagnostics(EKM  )      
.

•  EKM    159

•  EKM    160

Manual( )     Automatic( )   
. 

• Manual( )        
 .      /

   . 

• Automatic( )     , 
       . 

• Manual( )       
  .     

         
  (     ).   

  Library Managed Encryption(   ) 
     (     
   ).      
 (      ), Drive(
), Path( )  Config( )   . 

• Automatic( )    EKM    
      . 

      (    
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 8     
 Dell Encryption Key Manager(EKM) 
  ),      
        .  

          
,      .   

  “X”      RAS 
 .        
    .      

 Manual EKM Path Diagnostics(  EKM  )  
 . ,     Manual EKM 

Path Diagnostics(  EKM  )  . 

 EKM   7

1       EKM Path Diagnostics(EKM  ) 
 .

•   .   Tools(
) > Diagnostics( )  ,   OK

( )  . Diagnostics( )  EKM > EKM 
Path Diagnostics(EKM  )  .

•  Setup( ) > Encryption( ) > System Configuration(
 )  Setup( ) > Encryption( ) > Partition 

Configuration(  )   “EKM Path Diagnostics
(EKM  )    .”  

  . 

2   OK( )  .

3       /  
 .

: Diagnostics( )       
       

   . Diagnostics( )
      

.

:       .
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 8     
 Dell Encryption Key Manager(EKM) 
4    :

• Progress( )  Completed( )     
(       

  ). Close( )    .

• Progress( )  Failure( )      
  .       
   .

5 Diagnostics( )       Exit(
)   ,    OK( )  .

 EKM   7     EKM Path Diagnostics(EKM 
 )     .     
    .    4 . 
    RAS  . 

• Automatic EKM Path Diagnostics(  EKM  )  
  .      

    Automatic EKM Path Diagnostics(  EKM 
 )    .

    EKM    157  
. 

Automatic EKM Path Diagnostics(  EKM  )  :

1   Setup( ) > Encryption( ) > System 
Configuration(  )  . 

2 Automatic EKM Path Diagnostics(  EKM  )  
.

: Automatic EKM Path Diagnostics(  EKM  
)         

       
  RAS      . 

RAS     RAS    
         

     RAS 
     . 
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 8     
 Dell Encryption Key Manager(EKM) 
3 Interval( )     .

4 Test Warning Threshold(   )   
         

 RAS          
. “Off( )”  1 ~ 24      . 

“Off( )”   ,     
 RAS    .   3 .

     
7

Key Manager Status(   )       
 ,      .   

 ,           
           
 .

1   Tools( ) > EKM Management(EKM ) > 
Server Status(  )  .

Key Manager Status(   )  .   
EKM   .      
“(Active)”       . 

2          
 Apply( )  . 

   
 7

      .

• System Information Report(   ) —   , 
         
 Reports( ) > System Information(  )  
. 

• Library Configuration Report(   ) —  
         

 Reports( ) > Library Configuration(  
)   ,     .  

    .
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 8     
 Dell Encryption Key Manager(EKM) 
• Partition Encryption(  ) —     
   Setup( ) > Encryption( ) > 

Partition Configuration(  )  .   5
:      , 153  

. 

         
 5        
.  5         

        .    
  10     .   

     . 
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 8 

8  

         . 
     Operations( )  

  .

  

  :

1      .

2         
 . 

3 5U         .

    ,     
     .   
   .

:         
.        

 .
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 8    
,  ,   
,  ,    

Shutdown( )      . 
         

  . 

 

         
    .

  :    5U   
     .

  :      
.          
 .       

.

        .

•   Operations( ) > System Shutdown(  )
 .

•   Operations( ) > Shutdown( )  .

  

Restart( )       
.         

,    .    
        

,      .

:        
 .
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 8    
        
     .

5U       5    14U 
      .

      "  "  
     . All RAS Tickets 

       
 . RAS  , 383  .

        .

•   Operations( ) > System Shutdown(  )
 .

•   Operations( ) > Shutdown( )  .

        
     .

        User 
Name(  )  admin  , Password( )  
password  . 

       .  
6–16      (_), (.), (-), 

(*)  “ ” (@)    . : pass_1.  
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 8    
       , 96  
.

LDAP  Kerberos  
   

8

LDAP  Kerberos    Login( )  Remote 
Authentication(  )  .     

   .

•       Remote 
Authentication(  )  . 

•       Remote 
Authentication(  )   .

LDAP     LDAP , 98  .

Kerberos     Kerberos , 102  
.

       
 .         

 . 

         LOGOUT(
)     .   

Operations( ) > Logout( )    .

:        Dell  
 .   C, Dell   

.
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 8    
  
  

       Operations( ) 
         . 

•    

•    

•    , I/E ,    
  

•    (   )

•    (   )

•    

•    

•        
   

     . 

•   Tools( ) > Drive Mgmtt(  ) > Clean 
Drive(  )     Tools(

) > Drive Operations(  ) > Clean a tape drive(  
 )      .

       .   
   .    

         
  Help( )  .

:          
       

.       
       . 

      . 
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 8    
  
 8     I/E     
   .    

     . 

        
      .  

       
    .      
 . 

        
      .    

   .   /  
      /   , 76  

.

     .

•      , 169

•       , 170

•   , 170

:  I/E      
   . I/E   , 79  

.
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 8    
  
           
   

     8

•     ( ),  I/E  
   I/E      

Assign I/E(I/E )   . Assign I/E(I/E ) 
         

   .   
   . I/E     
   .

• Assign I/E(I/E )  (     
  )  UI    I/E   

 Assign I/E(I/E )      
    . 

•         
.

  
I/E    

  
  

( ) I/E   
     

    
.     

 " "   .

 : 

 : 

      
     

    
  .

 : 

 : 
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 8    
  
•         
.         

     .  
 I/E     . 

•       .

      8

•      ,    
 I/E   ,      
. 

•     Assign I/E(I/E )   . 
I/E       

  .   (  
   )  I/E   

   . 

•          
  .       
    .   I/E 

    . 

•      ,   
      .

  8

   I/E    
   .
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.     , 184  

.  I/E       
     .   
, 173  .

     .

1    I/E  .

2 I/E   . 

  System Settings(  ) (Tools( ) > System 
Settings(  ))  Manual Cartridge Assignment(   

)       Assign I/E(I/E 
)  . 

Assign I/E(I/E )     .

a Assign I/E(I/E )      
  . 

    .

b Apply( )  .

       
       

.       
      .

:    I/E     
   .

:     I/E   . 
  I/E    I/E  

 .  I/E   
 Assign I/E(I/E )   .
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 8    
  
3       Import Media(  /
)     .  
       

.        
       Help( ) 
 .

  Import Media(  / )   
  .

• Partition( ) —   .  
    .   

(   )       
    .     
    .

• Media( ) —  . 

        .

•   Operations( ) > Media( ) > Import(
)  .

•   Operations( ) > Import Media(  /
)  .

:       
     

    (  
   , 75 ).

: Search( )       
    .  

  (*)  .    
      .   

Location( )       
.
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 8    
  
     .  
         

    Help( )  .

8       .  
I/E        

 . I/E        
     .    

  .

         
 Library Configuration(  )  . 

     I/E      
   .       
  , 195  .

I/E   I/E    I/E    
        .  I/E 
     I/E    

.   I/E        
       . 

 I/E       
.    I/E    . I/E 
        I/E    

 , 190  . I/E     
  I/E   , 79  .

        
    .     

   . 

:      .  
        
 .
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 8    
  
 

I/E        Import Media(
 / )       

   .    , 168  
.

  8

          
 .          

  . 

        
           

   . 

 8         
          

. 

:          
    .   

       . 
       , 174
 .

:        
   RAS( ,    ) 

     . RAS 
     RAS  , 382  

.

:  I/E      I/E 
    . I/E  

 , 79  .
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 8    
  
        
     .  

       
    .      
 .

        .

•         
     .  

         
. 

•       .

•         .

       .

• Partition( ) —      
.

• Selected Media(  ) —    .

• Selected Destination(  ) —   .

•         .

•   Operations( ) > Media( ) > Move( )  
.

:       
      
   (    

 , 75 ).

: Search( )       
    .   

 (*)  .      
    .   Location(

)       .
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 8    
  
•   Operations( ) > Move Media(  )  
.

     .  
         

    Help( )  .

 8        I/E  
       .

        
      .  

       
    .      

         
   .       

.

        .  
   , 186  .

      .

:  I/E      
   . I/E   , 79  

.

:    I/E     
   .

: I/E       
     /  

    .     
   I/E   

. 
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 8    
  
•         
       

.          
 . 

 

•       .

•  I/E         
 . 

•     I/E   
    .

  Export Media(  / )   
  .

• Partition( ) —   .   
(   )   I/E     

  .         
.

• Media( ) —   .

 

        .

•   Operations( ) > Media( ) > Export( )
 .

•   Operations( ) > Export Media(  / )
 .

:       
      
   (    

 , 75 ).

: Search( )       
    .   

 (*)  .      
    .   Location(

)       .
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 8    
  
     .  
         

    Help( )  .

  8         
   .      

  .

        
       . 

       
     .     

  .

       .

•         
      .  

         
.

•       .

•           
    .

     Load Drive(  
)     .

• Partition( ) —      
.   (   )   

  .

• Media( ) —   .

:       
      
   (    

 , 75 ).
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 8    
  
 

        .

•   Operations( ) > Drive( ) > Load( )  
.

•   Operations( ) > Load Drive(  )  
.

     .  
         

    Help( )  .

  8         
   .      
  .

        
       . 

       
     .     

  .

       .

•     . 

•       .

•          
       

.

: Search( )       
    .   

 (*)  .      
    .   Location(

)       .
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 8    
  
     Unload Drive(
 )     .

• Partition( ) —     
.   (   )    

 .

• Tape drive(  ) —    
 .

 

        .

•   Operations( ) > Drive( ) > Unload( )
 .

•   Operations( ) > Unload Drive(  )  
.

     .  
         

    Help( )  .

   
  8

      .

•  —     .   
   .

:       
      
   (    

 , 75 ).

:         
   .   Location( )   

    .
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 8    
  
•  —        
       /

( )    ,      
     . 

         
.          

          
.

        
        . 

        
    .      

 .

        .

•     .

•       .

• Online/Offline( / )    .

•       
       . 

        
  .

 

        .

•   Operations( ) > Drive( ) > Change 
Mode(  )  .

:       
        

    .

:         
     .  

        , 
85  .
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 8    
   
•   Operations( ) > Change Drive Mode(  
 )  .

     .  
         

    Help( )  .

   

      .  
    /      

  .

        
 ,       .

AutoClean(  ) —       
    .     

 .       
        
   .     
 .      

  .     
          
         

  . 

    a RAS    
   .      

       .   
    RAS     

     .

        .  
   I/E     
    . 
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 8    
   
        , 77  
.         

  , 184    , 
186  .

 

Manual Cleaning(  ) —      
 .       

(    )  RAS    
   .     

        
   .      , 

187  .

  8         
   .       

  , 77  .     
   , 182  .

  8
        

 .         
   .     .

• Library Configuration Report(   )(  
 Reports( ) > Library Configuration(  ) )

• Export Cleaning Media(   ) (  
 Operations( ) > Cleaning Media(  ) > Export(

) )

:       . 
        
       

.       
    .     

  .
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 8    
   
   
8

       CLN  
CLNU    . CLN  CLNU   

   ID      
. C1, C2, C3, C4, C5, CU  ID     

 ,   CLN  CLNU   
   . 

  8    (     )  
    I/E     

    .      
   , 77  .    

    , 182  .

    (  )     
        

  .       
.        

     .    
    , 168     

/   , 76  .

    I/E   
    .

 

      .

1    I/E  .

: I/E       
     /  

    .     
   I/E   

. 

:    I/E     
   .
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 8    
   
 

2 I/E   .

  System Settings(  ) (Tools( ) > System 
Settings(  ))  Manual Cartridge Assignment(   

)       Assign I/E(I/E 
)  . 

Assign I/E(I/E )     .

a Assign I/E(I/E )  System( )  .

System( )    . System(
)        

 .

b Apply( )  .

3       Import Cleaning Media(  
 / )     
.        

 .      
         

Help( )  .

   Import Cleaning Media(   
/ )     .

• Media( ) —   .

         
.          .

 

        .

:    I/E    
.

: Search( )       
    .   

 (*)  .      
    .   Location(

)       .
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 8    
   
•     > Operations( ) > Cleaning Media(  
) Insert( )  .

•   Operations( ) > Import Cleaning Media(  
 / )  .

  8           
  I/E      

    .      
       .

         
.       .   

      , 77  . 
       , 182  

.

 

       .

•     I/E   
    .

•  I/E         
 . 

  Export Cleaning Media(   / ) 
    .

• Media( ) —   .

   I/E      
 .        I/E   

: I/E       
     /  

    .     
   I/E   

. 

:    I/E     
   .
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 8    
   
 .        
  (  / )   (   

    )  .

 

        .

•   Operations( ) > Cleaning Media(  ) > 
Export( )  .

•   Operations( ) > Export Cleaning Media(  
 / )  .

     .  
         

    Help( )  .

   
8

Clean Drive(  )      
   . 

 

 1     (   , 77 )
,    ,      

 I/E        .  
           

     .  
          I/E 

     .   
      .   

      I/E   

: Search( )       
    .   

 (*)  .      
    .   Location(

)       . 

:      .  
       

.
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 8    
   
       
 .         

  .

     I/E   
       .

 

     .  
         

    Help( )  .

        .

•   Operations( ) > Drive( ) > Clean a tape 
drive(   )  .

•   Tools( ) > Drive Mgmt(  ) > Clean drive
(  )  .

   

       .

•  (FUP)  . FUP  
          

.         
, 208  .

:        
      

  (     , 
75 ).

:  I/E      
    . I/E   , 
79  .
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 8    
   
• FUP  . FUP       
       FUP  

   .   FUP  , 211  
.

• FUP      . 
  FUP      
, 212  .

•        
.        

 , 208  .

•    .    
       .  
    , 397  .

•     .    
       . 

      , 398  
.

•   .    
   .      , 

182  .

•       / . FC 
I/O   FC    . 

      , 215  
.

•   .    
        
   .    , 

419  .
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 8    
I/E     
I/E     

 5U     9U      
/    I/E    . I/E 
      I/E     

    . I/E    
     .

    I/E     I/E 
      .  I/E  

      5U    I/E 
  . 

 

     I/E   . 

•  I/E     
.   I/E    

     I/E    
 .   I/E      

. I/E    “ ”   
       I/E  

   .      
 I/E     . 

•  I/E    .

:        I/E 
    .   
    .    
        

I/E     .  
/         
  .       

.
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 8    
FC I/O   
• I/E         
.  I/E      

 I/E        5U  
  I/E     . I/E  

   5U        
 .      I/E  

         
.

        .

•   Operations( ) > I/E Station(I/E )  
.

•   Operations( ) > Lock/Unlock I/E Station(I/E 
 /  )  .

I/E    
 8

  Operations( ) > I/E Station Lock/Unlock(I/E  /
 )   I/E      

  I/E       .

I/E         
.

1   I/E     (  0.25
)   .

2        .

I/E        
       .  

           
 .

FC I/O   

    FC I/O     
    . FC I/O      
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 8    
FC I/O   
       .  
          
. 

Setup — Blade Control(  —  )   FC I/O 
      .

 :

• FC I/O   On( )  . 

• FC I/O   Off( )  . 

• FC I/O    Cycle(  )  . 
    3   .

    .

• Power Cycle Blade(    )

• Power On Blade(   )

• Power Off Blade(   )

        .

•   Setup( ) > I/O Blades(I/O ) > Blade 
Control(  )  .

•   Setup( ) > I/O Blades(I/O ) > Blade 
Control(  )  .

:         
  .       
        
.
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9   –   

       .

  About ML6000(ML6000 ) (Tools( ) > About 
Library(  ))      .  

 Reports( )  Tools( )     
.

 

PowerVault ML6000  

About( )          
. 

       About 
ML6000(ML6000 )     .

•  

•  

:         . 
      , 51  

.
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 9     –   
   
•    

  About( )      
.

•  

•

•  

•  

•    

•      

•    

  About( )        
    .

• (IP )

•  

•  

        .

•   Reports( ) > About > ML6000(ML6000 
)  .

•   Tools( ) > About Library(  )  
.

   

System Information(  )     
  .

• Date and time(   ) —  ,     
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 9     –   
   
• Physical library(  ) —  ,  (IP) 
,  ,  ,   (BSP) , BSP  

      . 

• Encryption( )(       
   ) —   ;   ; 

SSL ( /   );  (    IP    
),     ;     ;  (   
 IP    );     ;    
 . 

• Library Partitions(  )— ,  ,  , , 
 ,   ,  ,  ,   

     Tape drives(  ) — 
 ,  , , ,   (P-SN),   

(L-SN),  ,   ,    
,      I/O   . 

• I/O blades(I/O ) —  FC I/O    
   ,   (WWNN),     
 .

       Reports( ) > System 
Information(  ) .

   

    , ,    
       . 

        . I/E 
 ,          . 

          
.          

 .   “c”     
 .

         
 .      Show ALL 
Dell PowerVault ML6000  195



 9     –   
   
coordinates(   )  .    
  Show Barcodes(  )  .

  1       .

 1    
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        . 
        

. 

•   —        
   :     ,  

 ,  , ( / ),   
,  ,  (“No_Label”      

),  ,  , , ,  SN,  SN, 
   (WWNN),    (WWPN), 

 ID,  ,  ,  ,  ,  , 
 (    FC   ), SCSI ID, SAS 
,    ,       

•   — ,   (   /
[I/E]  ),  , (   I/E  

),  ,  ,  , get , get , 
put   put .      (  

/ )   (     
 )  .        

 , 199  .

• — ,  ,  ,     
,     ,   ,  ,  

 ,  ,  I/E  ,  I/E     
  .

• Modules(Chassis)( ( )) —   ,     
. 

        .

       Reports( ) > Library 
Configuration(  ) .

   

Network Settings(  )     
   .
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 9     –   
  
• Network( ) —  ,  DNS,  DNS.

• IPv4 Settings(IPv4 ) —    (DHCP) /
  , IP ,     . 

• IPv6 Settings(IPv6 )(IPv6   ) — DHCP /  
 , Stateless /   ,  /   ,  
,    IPv6 . 

• SSL —  SSL,   .

• SMI-S —     /    . 

• Access( ):  SMI-S   SMI-S (
 5988)    .  , Tools( ) > 

Security( )      .  
 .

• State( ): SMI-S       
.  , Tools( ) > System Settings(  )

     .  Disabled(   
) .

• SNMP —  /   , V1 /   , V2 /  
 , V3 /   , ,  /     . 

• SNMP-Traps(SNMP- ) — IP   . 

       Reports( ) > Network 
Settings(  ) .

  

Logged-in User’s Report(   )  
      .    

  .

• User name(  ) —   .

• Role name(  ) —    ( :  
 Admin( ),       

  User( )). 
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 9     –   
   
• Login date and time(    ) —   
   . 

• Last activity date and time(     ) —  
     .

• Login location(  ) —      
 IP    . 

• Management interface(  ) — (    
 )       . 

       Reports( ) > Logged 
in Users(  ) .

   

All Slots(  )        
I/E    .   20   

.          
  .        .

• Slot type(  ) — , I/E ,    
. 

• Barcode( ) —    (   
    ). 

• Partition( ) —   .

• Location( ) —    (      
 , 32  .)

• Element Address(  ) —   .

• Encryption( ) —     . 
        
    .     

    ,   “ ”  
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 9     –   
   
“   ”       
         

 "   "  .

• Get Count(Get ) — Picker     . 

• Get Retries(Get ) — Picker      
   .

• Put Count(Put ) — Picker     . 

• Put Retries(Put ) — Picker      
   .

       Reports( ) > All Slots(
 ) .

: “Get”  “put”      
   . LCB    

  0  .
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 9     –   
  ,     
  ,     

         , 
       .  

    . 

• Installation Verification Test Log(    ) —   
  (IVT)    .    
    .     

   .     . 
     , 413  . 

• Installation Verification Test Detailed Log(     ) — 
    (IVT)    .  

      .   
     .     
.      , 413  

 

• Command History Log(   ) — FC I/O   
   .       

FC I/O   . Blade( )  
   FC I/O  (    

). Devices( )   FC I/O    
.        

 .        
     

• Cleaning Log(  ) —   520G    
     .     

        .  
 (csv)    .

 (   ); (   ); 
(    ); (   

  ); ( / );  (   ), 
 ( , , MoveMedium), (   
        "  "; 
    “-“);  (     

“N/A”); .
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FC I/O   
• Slot Position Log(   ) —     
   .   (csv)    

   .

  ,  (Picker, ,   IE),  
? (Y, N), Location Coordinates(  ), X Position(X 

), Y Position(Y ), Angle Position(  ), X Calibration 
Offset(X  ), Y Calibration Offset(Y  ).

• RAS Tickets Log(RAS  ) —   RAS  
.          

  .

• Media Security Log(   ) —    
 .       
 (     , 87 )  

         
  .          

         
  , 141  . 

• Media Usage Log(   ) —     
           

.        
    (     , 

87 ).          
 , 142  .

       Reports( ) > Log 
Viewer(  ) .

FC I/O   

    FC I/O      
. Tools — Blade Information(  —  )   

 FC I/O   :
Dell PowerVault ML6000  202



 9     –   
FC I/O    
• Location( )—    : [ ,  #]. 
  #       1,    

  2 . 

• Firmware Version(  )—   (  
 ). 

• Serial Number(  )—   . 

• WWNN—    .

• CCL—   LUN. 

• Status/State( )—   ( ,   ,   , 
       ) 

        .

•   Tools( ) > I/O Blade Info(I/O  )  
.

•   Tools( ) > Blade Info(  )  .

FC I/O    

    FC I/O      
. Tools — Blade Port Information(  —   ) 

    FC I/O     . 

• Port number(  ) —  : 1–6. 

• WWPN —    . 

• Status( ) —  :  ,  , , , 
 , , ,   . 

• Actual Speed(  ) —   : 1 Gb/s, 2 Gb/s  
4 Gb/s.      “N/A”  . 

• Actual Loop ID(   ID) —    ID: 0–125.  
         

 “N/A”  .       
 “N/A”   
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 9     –   
FC I/O    
• Requested Speed(  ) —   : , 1 Gb/s, 
2 Gb/s, 4 Gb/s  8 Gb/s(   ).

• Requested Loop ID(   ID) —    ID:   0–
125(   ).

• Framesize(  ) —    : 528, 1024  
2048.

• Mode( ) —  :   . 

• Role( ) —  : (  1 - 2)  (  3 - 6). 

• Connection( ) —   : ,     
. 

FC I/O       FC I/O   
, 108  .

        .

•   Tools( ) > I/O Blade Port Info(I/O   
)  .

•   Tools( ) > Blade Info(  ) > Port Info(  
)  .
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10    
  

  (   )   
         . 

Dell          
   .    Dell 

   http://support.dell.com      
       

 . 

 

  

       
     .   

     1    . Dell   
      : 

http://support.dell.com.    200G.GSxxx  
210G.GSxxx   14U     . 

: Dell    http://support.dell.com    
      
.
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 10        
  
  300G.GSxxx   23U     . 
   320G.GSxxx   41U    

 .       
  .      
   .

       RAS  
   . Auto-Ticket Closure(   )  
          RAS 

 (  RAS  , 386 ).

       
     .    

   .      
 , 390  .

        
       .   

        
  .      , 387
 .

 

:     320G.GS004  400G.GS006  
       

Library Service Utility(   )  
  . Library Service Utility(   

)       
    . Library Service Utility

(   )      
  “.zip”  .

  320G.GS004      
  320G.GS004  400G.GS006  

    . Library Service 
Utility(   )    .
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 10        
  
Dell         
        .  

       .  
 

:        
        

.      
         

       . 
      , 390  

.

•    400G     
Fibre Channel(FC) I/O     
400G    .   
320G  FC I/O   . 

 FC I/O       
  .

:    600G    , 
   410G    
. 410G      

Dell   ( C, Dell   )  
 .

: 2008  10  15       520G 
     .

:        .  
         

   .

:       
.       

.        
 .
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 10        
   
        
    Help( )  .

      .  
    . 

•   Tools( ) > Update Library Firmware(  
 )  .

   

Dell     SCSI, FC, FC I/O   SAS 
         

   .  Dell    
   . Dell     
    .   Dell   
    , 214  .

 , Dell        
         

.

         
Firmware Upgrade(FUP)    . FUP  

      .   
        

  . 

      . 

   
   

10

         
   .    40  

  (FC I/O      
  ).

      Dell    
: http://support.dell.com.      
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 10        
   
 .         
 . Dell      

        
      .

         
  .

•         
   .      

       
    .   

       . 

•         
.    SCSI, FC  SAS(Serial Attached SCSI) 

    SCSI, FC  SAS   
 . 

•          
       .   
      .

Dell         
   .       

  .       
        Help( ) 

 .

 

:       
     

    (  
   , 75 ).

:        
      
   .
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.
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.
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.
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      .    

        , 
     (    

SN   on page  127 ). Logical SN Addressing(  SN 
 )   ,     

         
        
  .      

        .

FC I/O  ,   
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. 

• FC   4  1  FC I/O    
.

• FC I/O  5U      . 
 5U    FC   9U 

   FC I/O    .

•  FC I/O  FC I/O     
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6 FC I/O  , 370  FC I/O  , 
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     .

:     Go to RAS Ticket(RAS  ) 
    RAS     
.  RAS      Page 1 of x(x

 1 )       .

:        Include Closed 
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.
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 ,   FC I/O     LED  
    I/O    . LED

 1   .
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Control(  )  .

•   Setup( ) > I/O Blades(I/O ) > Blade Control
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       FC I/O 
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        .

FC I/O       
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 .  FC I/O   Setup — FC I/O Blade 

Control(  — FC I/O  )     
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  FC I/O     RAS 
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      FC I/O  
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Control(FC I/O  ) > Remove Blade(  )  

.

FC I/O   
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Setup — Blade Control(  —  )   FC I/O 
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  . 
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       .
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:      .   
LED  10      LED      

   .     3  
,     .  LED  
    10     LCB  
   .     

LCB    .

  • 10  1   —  .    .

•   — 

• LCB —  . LCB      
.

• FC I/O  —  :      
. 

•   —    .

•
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   LED 11     LED  .

LCB    LED 11

   LED     .  13   
LCB        .

 13   LCB    

LED Fibre   

  •   —  . 
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LED 
FC I/O  Fibre   LED 11

FC I/O  Fibre   LED  FC    
,       .

FC I/O  Fibre   LED       
. FC I/O    LED     LED  

 Fibre  ,   LED   Fibre  
. FC I/O      LED   

    .

 14   FC I/O       
.

 14   FC I/O  Fibre 
  LED

LED   LCB 
11

1  30   LED    .

2      Dell    
..

  LED 11  RAS     TapeAlert    
    .     

LED          
  .

LED Fibre   

  •  –   

•  –    *   

•   —   

*    LED   ,       LED    . 
         LED   ,   

     .
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1 Fibre  LED
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LED 
 15       LED

  Fibre  
 LED 11

Fibre   LED  FC    ,   
    .   Fibre  
 LED  Fibre      . 

 16   FC      .

LED   

 •  1   —  

•  /   —     
 

•  10   —  (   , 394 
)

• 3  3     (  )    — 
   

• 3       —    
  

• 1.25   2     1.25    ,  — 
    

  
 

•   —  

•   —  

  • 10  1   —  

•   — .     . 

•   —     
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LED 
 16   Fibre   

   LED 11  RAS       . 
    LED       

    .

  LED      . LED   
    .

 17        .

LED Fibre   

  
(LIP)  

•   —   (LIP)  .

•   —  /    
.

   •   —     
 ,       

.

 ,   •   —      
 Fibre       

(Fibre   ).   
      LED   

 .
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LED 
 17     

     RAS     
      .

9U    5U      
  . 5U    0  . 

 5U     9U     
  5U      9U   

  .  , 9U    -2  5U 
      9U     9U 

   +2  5U       9U 
  .

         .  
  #1 ,    #2 .

LED  
   

 
( )

AC •   —   AC      
.

•   —   AC      
.

( )
DC •   —        .

•   —       .

( )
 •   — 

•   —  :     .
Dell PowerVault ML6000  412



 11    
   
   

    ,   (IVT)   
       .  

      , FRU  
CRU   .

IVT     IVT  .   
     ,     

      (  ). 

 IVT  5    .     
        . 5  , 5
 I/E   18       
  IVT     5  30    .

• Robot( )     Y-  ,  
         
 . Robot( )      5

.

• Frame( )         
. Frame( )       3

.

• I/E    I/E    . 
I/E      I/E   3

.

: IVT     520G  2008  7  1  
  (    4  8602 

)   . 
•  2008  7  1    520G 

    ,   IVT 
   .

•  2008  7  1    500G 
    ,     
       . 
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 11    
   
• Drives( )      
. Drives( )      

 15 .

• Tour( )        
    .    
,     . Tour( )   
    5 .

IVT        .

•  IVT      .  IVT 
        

 . IVT     Apply( )  .

• Robot( ), Drives( )  Tour( )     
      .  

       I/E    
    .   

System Settings(  ) (Tools( ) > System Settings(  
))  Manual Cartridge Assignment(   ) 
  , I/E   Assign I/E(IE/IO ) 
 . System( )     
  , Apply( )  .

• Drives( )       
     .  , 
   LTO-3     LTO-

3    Drives( )     
.        , 

         
   Drives( )    
 . 

•    ( :   )   
   .

• IVT     .  
   IVT  .

• IVT   Library Test Progress(   ) 
 Details( )  . IVT     , 

   .
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•     IVT   Library Test Progress(
  )  Stop( )  .  
      .

•    Next( )  .  IVT  
  IVT      . 

   Next( )  .

IVT      .    
  .

•   Tools( ) > Library Tests(  ) > 
Installation & Verification Tests(    )  .

IVT  11 IVT     IVT  .   
     ,     

      (  ). IVT  
         . 

        .

•   Reports( ) Reports > Log Viewer(   
) > Installation Verification Test Summary Log(     
)  .

•   Reports( ) > Log Viewer(   ) > 
Installation Verification Test Summary Log(     )  

.

•   Tools( ) > Library Tests(  ) > View 
Last Summary Log(    )  .

•   Tools( ) > Library Tests(  ) > View 
Last Detailed Log(    )  .
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 11    
   
IVT     
11

      IVT    
    .     IVT 
     .

        .

•   Reports( ) Reports > Log Viewer(   
) > Installation Verification Test Summary Log(     
)  .

•   Reports( ) > Log Viewer(   ) > 
Installation Verification Test Summary Log(     )  

.

•   Tools( ) > Library Tests(  ) > E-mail 
Last Detailed Log(     )  .

  11  Library Demo(  )    ,  FRU 
 CRU          
.     I/E     

         
  . 

Library Demo(  )      
.

•       .  20  
         I/E 

 .

• Library Demo(  )     
      .

• Tools( ) > Library Tests(  )  Library Demo
(  )      I/E 

    .    
     .

•   System Settings(  ) (Tools( ) > System 
Settings(  ))  Manual Cartridge Assignment(  

 )   , I/E   Assign 
I/E(IE/IO )  . System( )   

    , Apply( )  .
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•        . 
  “Library Not Ready(   )” 

     ,  
    Apply( )   Library Demo(
 )  .

•     .   
       2    

.

•   Library Demo(  )  Stop( )
 .       

   .   “Demo Being 
Stopped(   )”  .

      .   
   .

•   Tools( ) > Library Tests(  ) > 
Library Demo(  )  .

    

       .   
 ,  , I/E  ,    

     .    
.

•   

•  

•  

     Setup Wizard(  )  
Setup( )       . 

 , 53  .

        .
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•   Tools( ) > Reset Factory Defaults(   
 )  .

•   Tools( ) > Factory Defaults(   )  
.

 

Diagnostics( )   ,   EKM (EKM
   )       

      .   
Diagnostics( )   .

•  , 419

•  , 421

• EKM   , 157 (  EKM  
   )

Diagnostics( )      . 

• Admin( )     Diagnostics( )  
  . 

•      Diagnostics( )    
. Diagnostics( )       

           
  .   Admin( )    

Diagnostics( )   Admin( )    
       , Diagnostics(

)      .

• Diagnostics( )      
. Diagnostics( )      

 . Diagnostics( )     
/   .
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Diagnostics( )      (Drive Reset(
 )   ,  , 419 ). 

     .

•   Tools( ) > Diagnostics( )  .

 

     . 

•   —     .

•   —    I/E   
  .

 11  Drive Tests(  )  Drive Reset(  ) 
    .

 11

Drive Reset(  )     
         

.         
   ( :     

 ).

      .  
    60  .     

 60   .

 

:        .  
         

   .
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        .

•   Tools( ) > Diagnostics( )    
Drives( ) > Drive Tests(  ) > Drive Reset(  

)  .

•   Tools( ) > Drive Mgmt(  ) > Reset 
drives(  )  .

 11 Media Tests(  )   (  ) I/E  
        

.      ?

• Drive Self Test(   ) —     
(POST)        

. 

• Read/Write Test( /  ) —   4   
     96  /  . 

      . 

• Fast Read/Write Test(  /  ) —   4  
     2  /  . 
      . 

•   —        
 .     

         
          2  

/  .     I/E  
   .   

 . 

      .    
  .

•   Tools( ) > Diagnostics( ) > Drives ( ) > 
Media Tests(  )  .
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   Get/Put )     
. 

Get/Put 11

 Get/Put    I/E   
    ,      

 .     (  ) I/E 
    .

Robotics( )      .  
    .

•   Tools( ) > Diagnostics( ) > Robotics( ) > 
Robotics Get/Put Test(  Get/Put )  .
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  .       
    .     
       .

      .   
         

, 428  .

    .

•   

•    

•   

•   

•   
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       .

•          
.

•          
.

•     .   
       

     .

•         
 .

•      .   
     .

•         
 . 

•          5  
     .

• Linear Tape Open(LTO)     10ºC ~ 45ºC
(50ºF ~ 113ºF) .    10% ~ 80%( ) . 
Linear    16ºC ~ 32ºC(60.8ºF ~89.6ºF) . 
52ºC(125.6ºF)       .

•         
     24       

 .

•  ,  ,   X     
      .  

       
          

  .

•      .
Dell PowerVault ML6000  423



 12      
   
•         
 .

•      .

•     .

       Dell LTO  
 (   , 3 ).

   

        
    .     

    (   )   .

           
 .     .

  

         
 Dell          

.          
  .

• ANSI MH10.8M-1983 

• :  39(3/9)

:      .

:      .
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 12      
  
•   :  A  Z   0 ~ 9 

•  : 5 ~ 16 (LTO    6+2) 

•  : 25% .

•  : 75% .

• : 2.2 

• :  .254mm(10mil)

•   : ± 57 mm.

•   : 5.25 mm ± 0.25 mm.

•         .

•     .

  

Dell     6   6   6+2    
 LTO   .    Dell 

  16          
.       424  
.

       .

• Standard( ) —    2   ID    
5 ~ 14 .  ID        ID  

    ( : “XXXXXXXXXXXXXXL4”). 

:  12  . 12      
       39 

     .   
     ID    12

   .
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 12      
  
 ID      5 ~ 16    
 ( : “XXXXX”  “XXXXXXXXXXXXXXXX”). 

   .

• Standard Six(  6) — 2   ID     6
  ( : “XXXXXXL4”  ”XXXXXX”) , 6   

  . 

• Plus Six(6  ) — 6     2   ID  
( : “XXXXXXL4”). 6    ID   
. 

• Extended( ) —    2   ID   
 5 ~ 16 .      ID   

    .  ID   5 ~ 14
    ID      
( : “XXXXXXXXXXXXXXL4”).  ID     

 5 ~ 16     ( : “XXXXX” 
 “XXXXXXXXXXXXXXXX”). 

• Media ID Last(  ID ) — 5 ~ 14     2  
 ID ( : “XXXXXXXXXXXXXXL4”).  ID  

“XXXXXXXXXXXXXXL4”    .

• Media ID First(  ID ) — 5 ~ 14     2  
 ID  ( : “XXXXXXXXXXXXXXL4”).  ID  

“L4XXXXXXXXXXXXXX”    .

   

         
     .   
          

 .

      .  
   .      
  .       
  (  26 ,   427 ). 
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.        /  
     .

        
        

  . 

 26     

:         
 .      

      .
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A  

PowerVault ML6000      . 

 

 PowerVault ML6000     . 

 • LTO-1(LTO-3   )

• LTO-2( LTO-3  / ; LTO-4   )

• LTO-3(LTO-3  LTO-4  / ; LTO-5   ; 
WORM(   ,   )  )

• LTO-4(LTO-6  / ; WORM  )

• LTO-5(LTO-6  / ; WORM  )

• LTO-6(LTO-6  / ; WORM  )
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 A   
 

  
 

• LTO-3(SCSI  Fibre Channel)

• LTO-4 (Fibre Channel  SAS)

• 7404 4GB I/O Blade(SNW)  LTO-4 <<   >>

• LTO-5   Fibre Channel  

• 7404 4GB I/O Blade(SNW)  LTO-5   <<   >>

• LTO-5   SAS  

• LTO-5   Fibre Channel  

• LTO-6   SAS  

• 7404 4GB I/O (SNW)  LTO-6  

 SAS SFF-8088 

  LUN(   )

  

350W(         )

 •    

•  

• SNMP 

•  SMI-S 
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:          
    5    . 
       , 174
 .

ML6010 
CM

ML6020 
CM

ML6030 
CM

ML6030 CM + 1
 ML6000 EM

ML6030 CM + 2
 ML6000 EM

   
 (I/E  
 )

41 133 225 317 409

I/E   
 

0,6 0, 6, 12, 18 0, 6, 12, 
18, 24, 30

0, 6, 12, 18, 24, 
30, 36, 42

0, 6, 12, 18, 24, 30, 
36, 42, 48, 54

  2 6 10 14 18

  2 4 6 8 10

 2 6 10 14 18

 FC I/O 0 2 4 4 4
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 A   
  
  

      .

  

   : 100–240 VAC, 50–60 Hz

:         
.           

    .

 

 3,048m 
(10,000 )

 3,048m 
(10,000 )

 3,048m 
(10,000 )

50º ~ 104º F

(10º ~ 40º C)

50º ~ 113º F*

(10º ~ 45º C)

 –40º ~ 150º F

(–40º ~ 65º C)

 20 ~ 80%, 10 ~ 90%, 0 ~ 95%, 
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 A   
 

    (in)

ML6010 CM 5U 21.9cm x 44.2cm x 79.8cm

(8.6in. x 17.4in. x 31.4in)

9U  9U 40cm x 44.2cm x 79.8cm

(15.8in. x 17.4in. x 31.4in)

ML6020 CM(5U 
   + 9U  
 1 )

14U 61.9cm x 44.2cm x 79.8cm

(24.4in. x 17.4in. x 31.4in)

ML6030 CM(5U 
   + 9U  
 2 )

23U 101.9cm x 44.2cm x 79.8cm

(40.1in. x 17.4in. x 31.4in)

ML6030 CM + 9U  
 1

32U 141.9cm x 44.2cm x 79.8cm

(55.9in. x 17.4in. x 31.4in)

ML6030 CM + 9U  
 2

41U 181.9cm x 44.2cm x 79.8cm

(71.6in. x 17.4in. x 31.4in)

 

 4.6kg(10lbs)

  2.3kg(5lbs)
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 A   
     
     

   ( / )   (BTU/ )  
 . 

5U (  ) 27.2kg(60lbs)

9U (  ) 29.5kg(65lbs)

5U   9kg(20lbs)

9U   10.9kg(24lbs)

14U   18kg(40lbs)

:   “ ”      
 .

 
  

( / )
   

(BTU/ )

   :

  LCB   PowerVault ML6000(   
 ,   , LCB  )

79 269

LTO-3   (SCSI) 27 92

LTO-3   (Fibre Channel) 29 97

LTO-4   (Fibre Channel) 42 143

LTO-4   (SCSI) 43 148

LTO-5   (Fibre Channel) 42 143

LTO-5   (SCSI) 43 148
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 A   
     
LTO-6   (Fibre Channel) 42 143

LTO-6   (Fibre Channel) 43 148

Fibre Channel I/O 36 123

 :

(   ,    ) 47 160

(2    ,   ) 166 565

 :

(   ,    ) 12 41

(4    , 2  Fibre-Channel I/O 
 ,   ) 

256 879

 
  

( / )
   

(BTU/ )
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BTapeAlert  

TapeAlert          
    .    , 
,          

TapeAlert    .  18    
  19   TapeAlert     .

  TapeAlert        
     .     

TapeAlert    .     
SCSI  .

TapeAlert     INCITS SCSI Stream Commands - 3
(SSC-3)   http://www.t10.org/index.html  .

 18   TapeAlert   
 

I .

W  —      .  
       

TapeAlert    .

C  —      .  
 .
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 B  TapeAlert  
 19     
TapeAlert  

   
    

  

1   W      
 .   , 

  . 

  
    

. 

2   W      
 .   , 

  . 

  
    

. 

3   W      
      
 . 

  
    

. 

4 Media( ) C  . 

1      
.

2     .

3      
. 

  
/    
   

. 

5   C    
.    

.* 

  
   

 . 

6   C     
  . 

1    
  . 

2     
 .* 

  
    
 . 
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7   W      
. 

1      
. 

2   . 

  
 . 

8   
 

W     
.      

.    
 . 

 MRS* 
   

. 

9   C      
.     
 . 

  
   

. 

10   I     
   .  

     
. 

   
    

  
. 

11   I     
. 

  
 

. 

12   
 

I      
 . 

   
   

13   
  
 

C      
  . 

1   . 

2      
. 
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C      
  . 

1    
 . 

2    
.* 

 
   

  
   

  

15   
   

W    , 
   .  

     
. 

   
  
. 

16   C       
    
  . 

   
    

  

17    W      
 .   
  . 

   
  

18    
  

W    
.    . 

     
     . 

  
  

  
   
   

  

19   
 

I      
 .   

 . 

1      
 . 

2     
     

   
. 
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20   C The tape drive needs cleaning(  
  .) 

1   ,  
  .

2    ,  
   

. 

     
  . 

  
   

   

21   W      
. 

1     . 

2     
. 

     
  . 

  
   

22 Expired 
Cleaning 
Media(  

 ) 

C      
  . 

1     
. 

2     . 

3      
. 

  
. 

23   
 

C      
   . 

1     
  . 

2     . 

3    
. 
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24 
(retension) 

  

W   (retension) 
 . 

 
(retension)  

   
    

. 

25   
 

  

W     
  . 

  ( : 
Fibre Channel)   

  
  

26    W      
. 

  
   
    
 

27   
  

W      
  .   

     
   . 

  
    
    

  

28   W      
 . 

  
    

 

29  
  

W     
.     

     
    
 .* 

  
(  ) 

 

30  A C     
. 

1    . 

2  . 

3   . 
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31  B C     
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1     
.

2   . 

3     
 .* 

 /
   

    
   

  

32  
 

W     
  . 

1     
. 

2   . 

 
   

33   C  . 

1    . 

2     
. 

3   . 

   

34  
  

W      
    

  . 
    

. 

 
  

35   W       
  . 

   
 

36   W       
  . 

 

37   W      
  . 
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.* 

  
 

39   W     
  .   

    .  
     

     
.

  
( : SEND DIAGNOSTIC
(  ) )  

    
  

  

40 – 
46

  
 

47 – 
49 

50   W      
. 

  
   

   

51   
  

  

W      
 .   

 .   
      

. 

   
   

  

52   
   

C      
  . 

1     
. 

2   . 
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Dell PowerVault ML6000  PV



 B  TapeAlert  
Dell PowerVault ML6000  PW

54   
  

C      
. 

1      
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  ,   

.

2     
 .*
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.
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* Dell    http://support.dell.com  .
** Media Recognition System(MRS)          

  . MRS        .  
          SCSI   

 ( , /      ).

59 WORM 
 —  

 

W WORM     
   . 

    
.

 WORM 
  

  

60 WORM 
 —  

W WORM    
 .

1  WORM   
,    

.

2 WORM    
: 

a)     
 WORM   

  
b) WORM    

   .

  
  

WORM   

61 – 
64
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