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1.2
RAID(Redundant Array of Independent Disks)
RAID
1.3 RAID
RAID
RAID
RAID
RAID N
0 2 16 X x N
1 2 Xx N/2
5 3 16 Xx (N-1)
0+1 4 16 Xx N/2
(
X 1
N
RAID 1 RAID 0+1
RAID
L
- RAID (1, 5, 0+1)
" RAID B RAID
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1.4 (Write Mode)
(Write Mode) (Write Cache)
(Write Through) (Write Back)
2
[] (Write Through)
~ Write Through
[ (Write Back)

Write Through
60
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1.5 (Rebuild)
(RAID 1 5 0+1) Degraded (
)
Dead
( ) (Rebuild) Degraded
Optimal ( )
2
e A2
]
Degraded
b4
[ ]
( )
1
]
Degraded
. —
I/0 1GB
9GB 3 RAID 5
14 .5 (Rebuild)
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18GB  9GBx (3 1)

90 5 /GBx 18GB I/0
RAID 1GB
RAID 1 2 4 [GB
RAID 5 3 5 /GB
RAID 5 8 3 /GB
RAID 0+1 4 6 /GB
RAID 0+1 8 6 /GB




1.6
(Logical Storage Unit)
LU
- Storage Manager Logical Configuration View
4
o 5
() e— LSU (HBA, Bus, Device, LUN)
LSL [0.0.0.0]
HBA
Bus
Device ID
ID
LUN Logical Unit Number 0
[
-
b4
[ ]
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m Degraded
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Optimal

® Dead
(RAID
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1.8 (BBM)
GP5-1501
( ) 48
b4 2
C
~ 5.8.3 Battery Backup Configuration
L
(Windows NT
)
- Low: Auto Write Through: ( 583

Battery Backup Configuration )

e BBM

e BBM

(2 )
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] 0OS
L (= )
2. SMOR (=3 )
3. 0S (=4 )
4. Storage Manager (=4 )
|
1 = )
2. SMOR (=3 )
|
1. = )
2. SMOR (=3 )
3. (=4 )
4. Storage Manager (=4 )
| |
)
1. (
2.
)
3. SMOR (=3 )
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2.2

(CD-ROM MO

SCSI SCSI

SCSI
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2.3 BIOS
SMOR BIOS
23.1 BIOS
[Ctrl]+[A]
Storage Manager On ROM(SMOR) BIOS
Eladaplec 1,0 SCSI BIOS vXxXX.xX (XXXX/XX/XX)
Distributed Processing Technology
© Copyright xxxx-xxxx All Rights Reserved
Hit <CTRL-A> for Adaptec Setup, Waiting for devices
-
BIOS SMOR
BIOS
Smart ROM Configuration
Bootable Devices
Enable Bootable CD-ROMs Blank
DOS/Windows 3.1 Cache Setting Write Through
Scan Delay Default
Smart ROM Options
EBDA Relocation Blank
Enable Extended Int13 Check
HBA Configuration
PCI MWI Enable Check
Boot Enable Check
b4
[ J

3
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2.4
? IRQ( )
? scsi
SCSI
b4 scs
SCSI
9
[ ]
Failed
(SCA-2) (
)
! 10
9
[ ]
Windows
Windows
dpti2o
ID: 9
: ¥Device¥Scsi¥dpti202
! Windows NT Windows 2000
oS : DPTELOG Event Log
2-4 4

e




1 |
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Storage Manager On ROM(SMOR)

3.1
Storage Manager on ROM (SMOR) BIOS
Storage Manager
SMOR
3.2 SMOR
BIOS
[Ctrl]+[A] SMOR

cladaplec 1,0 SCSI BIOS vxxX.xX (XXXX/XX/XX)
Distributed Processing Technology

© Copyright xxxx-xxxx All Rights Reserved

Hit <CTRL-A> for Adaptec Setup, Waiting for devices
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3.2.1

SMOR

[AI+[(

)]

[Enter]

[Esc]

[l ]

(4]

(-]

[Tab]

[<][-]

[l ]

[Alt]+[(

)]

[Tab]

[Shift]+[Tab]

[ ]

[Esc]

[-][-]

(10 ]
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3.2.2

SMOR

File( 335

Read System
Config

Set System Config

Exit

SMOR

Raid

Create...

( 341

Delete

( 343 )

Rebuild

( 345

Stop Build

Action

Make Hotspare

( 344

Remove Hotspare

( 344

Format Drive

( 347

Flash HBA

( 348
)

Make Boot Floppy

SMOR
( 3.49SMOR

)

Configure Drive

JBOD (

Help

About...

SMOR

3 Storage Manager On ROM(SMOR)
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3.3 SMOR

SMOR 3
2
ile AID ction
Configuration
- Local

+ #0 21008
[=1(0,8) SEAGATE
[=I(0,9) SEAGATE
[=1(0,10) SEAGATE
[=1(0,11) SEAGATE
[=1(0,12) SEAGATE
[=1(0,13) SEAGATE
[=I(0,14) SEAGATE

+ = (0,0,9,0) RAID-1

+ = (0,0,12,0) RAID-5

(10 ]

34 .3 SMOR

elp
[ Information | C \

Model: 21008 Revision: 320B
Serial#: 17-000105
NVRAM Ver. DPT1.0 EW Type: 2100
Cache: 48MB ECC: Yes
SCSIBus:
Width: 16 bits Ultra3
Busses: 1 SCSIID: 7
Transfer: 80 MHz (maximum)
Host Bus:
Type: PCI
Transfer: 132 MB/sec (maximum)
Attached Modules:

Bank 0: 64MB ECC Memory Module

[Alf]

SMOR
—




[Esc]
Save changes?( )
[Tab] Yes No [Enter]
3 Storage Manager On ROM(SMOR) 3-5
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3.3.1 SMOR

SMOR
e AlD etion elp
AdmpEms RATD Swtup Deility Vi.12g31  &7/04/2000
Copyelght 1986-1000 Diseributed Processisg Tesheslogy
All Righte Repsrved
scansing for devices an HER O
L] i 15
Chamesl 0 2 DD ..« DO0 DO
Chanmsl L 1 avarsanarminrnas
Channal 2 3 ararevrarnrnrnar
= o
SmartROM
ile AID ction =lp
Canfiguration f SmartROM Confiqueation )
= Local
= [ g0 T10935 Bootable Devices

.3 SMOR

+ (= {0,000} RATD-1
+ B=4 {0,0,12.0) RAID-5

| | Enable Bootable CO-ROMs

DOS/Wicdows 3.1 Cache Setting:
{=} Write Through
{ | Write Back

Scan Delay:
SmartROM fptions:

| | EBDA Relocation
[«] EnableExtended Intid

{ 1 Default {11 (e}ae ()20

[} 30 Seconds

| Default




1

Enable Bootable CD-ROMs | Disabled Disabled, Enabled
DOS/Windows 3.1 Cache Write Write Through, Write Back
Setting Through
Scan Delay( ) Default Default, 1, 10, 20, 30
EBDA Relocation Disabled Disabled, Enabled
Enable Extended Int13 Enabled Disabled, Enabled
Enable Bootable CD-ROM s
CD-ROM Disabled
9
[ J
DOS/Windows 3.1 Cache Setting
DOS
Int13 Write
Write Through
~ WindowsNT UNIX NetWare
Scan Delay
CY
Default  10( )
9
[ ]
EBDA Relocation
BIOS (EBDA)
9
[ J
Enable Extended Int13
GB
.4
[ J

3

e
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3.3.2

1

Information  Configuration 2
m Information
Information
Model
Serid #
NVRAM Ver. NVRAM
Cache
Revision
FW Type
ECC ECC Yes
Width SCs (8 16 )
Busses SCS
SCSI ID SCSI ID
Transfer PCI
132 MB/ (32 PCI )
264 MB/ (64 PCI )
Attached
modules
~ 16MB
16MB RAM
.3 SMOR




1

m Configuration
Mem Address, IRQ

PCl MWI Enable
(Enabled)

(2

Boot Enable

m Bus Configuration

IRQ

Default
ID 7 SCSIID(0 7)
Type Ultral60 | SCH
(Ultra/2/160, 10/8/5MHz, Asynchronous)
Width 16 Bit CS (8, 16 Bit)

Transfer Rate Ultral60 CY

(Ultra/2/160, 10/8/5MHz, Asynchronous)

Termination Auto SCS

(Off, On, High Only)

TERMPWR On

(Off, On, Auto)

(2 )

3 Storage Manager On ROM(SMOR)

e
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3.3.3

3-10

Information
Information
Description SCS| Capabilities Status 3
ile AID ction elp
Configuration E f Tnformation \
= Local
+ #0 21008 Description: Seagate ST34520W =l
-3 Buso Revision: 1206
[=1(0,8) SEAGATE Address: HBA: 0 Channel: 0 Id: 9 LUN: 0
[=1(0,9) SEAGATE Capacity: 4340 MB [ 1Removable [ ]ReadOnly
[=1(0,10) SEAGATE Block Size: 512 bytes Negotiated: Ultra Wide
[=1(0,11) SEAGATE Transfer Rate: 40MB/sec
[=1(0.12) SEAGATE
[=1(0,13) SEAGATE SCSICapabilities:
[=1(0,14) SEAGATE [ ] Soft Reset [v] Cmd Queuing [ ] Linked Cmds
+ & (0,0,10,0) RAID-1 [v/] Wide 16 [«] Wide 32 [v] SCSI-2
+ =) (0,0,12,0) RAID-5 [v] Synchronous [ ] Relative Addr [ ] SCSI-3
[v] S.M.A.R.T [ ] scam
Status: Optimal

3.3 SMOR




m Description

Description

Revision

Address

HBA n, Channel n, ID n, LUN n

Capacity

(MB)

Removable

Read Only

Block Size

Negotiated

Transfer
Rate

16

8

m SCSI Capabilities

CS

m Status

Optimal

Not Set Into Hardware

Uninitialized

Not Configured

Failed

Impacted

Formatting

Missing Component

~

3

A2

Storage Manager On ROM(SMOR)

e
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1

3.34
RAID O, 1,5, 0+1 RAID 0+1
RAID 1 RAID
RAID
(LsV)
Information
Information

Description  Status 2

3-12 3.3 SMOR

e




m Decription

Description RAID
Revision

Address HBA n, Channel n, ID n, LUN n

Capacity (MB)
Removable

Block Size ( )
512 512
SMOR
512

Stripe Size

m Status

Optimal
Dead
Degraded
Created
Verify
Building
Rebuilding
Expanding
Not Set Into
Hardware

~ A2

3  Storage Manager On ROM(SMOR) 3-13
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3.3.5
File 3

m Read System Config
SMOR

SMOR

m Set System Config

SMOR
RAID
m Exit
SMOR Set System Config

Y ou have not saved your new configuration. Would you like to do it now?(

)

Yes No
- No
Areyou sureyou want to exit?(
Ok SMOR
SMOR
~ SMOR

3-14 3.3 SMOR

e




3.4
SMOR
SMOR RAID
2os
ID
No.=0,SCSI ID=0
ID (6,0,0,0)
(HBA:0, Channel:0, 1D:0, LUN:0)
Address (0, 0, Q 0)
LSuU (6,0,0,0
(0K}
3.4.1
1. RAID Create
2. RAID type RAID
(RAID O
128KB RAID 5 64K B )
[
3. Ok
4. Eligible Devices
5.
6 [ ]
[ ]
L 4
[ ]
3  Storage Manager On ROM(SMOR) 3-15
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(2

1

8. RAID1 RAID-1 Build Option

RAID 1
Ok

File Set System Config

SMOR

Done

Add

(X, X, X, X)  XXXXXXX  YYYYYYYYYY
contains a valid partition table or
boot block. When a hot spare is

created, this information will be
destroyed. Do you wish to do this?

SMOR
RAID

RAID(RAID 0+1)
RAID 0+1

RAID 1
)
Set System Config

e

Ok




1 |

2. RAID
Create

3. RAID RAID O Ok

4, Done

5.

6. File Set System Config
RAID

N RAID1

RAID (X, X, X, X )FW RAID-0

LU RAID
3.4.3
1. RAID
Delete
2.
Yes No [Enter]
—Delete array
fAre you sure you want to delete this
arcay? All data will be lost.
Hao Yes
3.
4, File Set System Config
3  Storage Manager On ROM(SMOR) 3-17
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1

~ File Set System Config
SMOR
-
File Exit You have not
saved your new configuration. Would you like to do it now?(
) No
Areyou sureyou want to exit?( )
Ok SMOR
SMOR
3.44
RAID 1, 5, 0+1
1
2. Action Make Hotspare
3.
4. File Set System Config
b4
[ J
( )
1
3-18 3.4




b4
[ ]
Ok
Add
G X, X, X)) XXXXXXX YYYYYYYYYY
contains a valid partition table or
boot block. When a hot spare is
created, this information will be
destroyed. Do you wish to do this?
1
2. Action Remove Hotspare
3.
4. File Set System Config
3.4.5
RAID 1, 5, 0+1 1
1
2.
RAID Rebuild
3  Storage Manager On ROM(SMOR) 3-19
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1 |

Rebuilding
Optimal
-
Rebuild Array
- 6 /
3.4.6
(Bus¢/ID) LSU
LU
LSU
) 4
[ J
1. Redirected
2. [RAID] [Delete]
Yes
3. [Filg [Set System Config]
3-20 3.4




[

344

(2

34.1

[OK]

Unable to create this array because of
a device logical address conflict.
Before the operation can be performed,
you must Select an address.

Suggested array address: 51

[OK]

Unable to create this array because of
a device logical address conflict.
Before the operation can be performed,
you must either: Cancel, Save and
Reboot allowing the HBA to resolve
conflicts and try again; or Select an
address and continue by selecting OK.

Suggested array address: 51

3 Storage Manager On ROM(SMOR)

e
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3.4.7

512

2. Action Format Drive

9 o9Q

-
Information

~

3-22 3.4
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Ok




3.4.8
) 4
[ ]
L 4
[ ]
SMOR
Action Flash HBA
BIOS SMOR
BIOS SMOR
ROM SMOR
BIOS SMOR

1.

2.

3. Action Flash HBA

[Enter]
4 Ok
ROM
Yes
.4
[ ]
3  Storage Manager On ROM(SMOR) 3-23

— F



3.49 SMOR
4
[ J
4
[ ]
[Ctri]+[A] SMOR BIOS
SMOR
SMOR
SMOR
1.
2. Action Make Boot Floppy
3. Yes
SMOR
1.
2.
SMOR
~ BIOS
3. SMOR
4.
File Exit SMOR
¥ SMOR
3-24 3.4




Storage Manager

Storage Manager
|
|

oS
GUI
) 4
° Storage Manager
4.1
4.1.1 (O

2
3  Storage Manager On ROM SMOR

Storage Manager

(ON]

Windows 2000 | Adaptec 120 RAID Host Adapters for Windows 2000
Windows NT4.0 | Adaptec 120 RAID Host Adaptersfor NT 4.0
NetWare 5.1J 120PCI.NLM

BKSTROSM.HAM

— F



1

4.1.2 Windows 2000

Windows 2000

[
Windows 2000

¥ Windows 2000 SMOR

(2

Storage M anager

(2

SMOR

m Windows2000
1. Windows 2000

Windows 2000
? Windows 2000 CD-ROM

[F6]

PressF6 if you need toinstall athird party SCSI or RAID driver...

3. (S
Setup could not determine the type of one or more mass storage device
installed in your system, or you have chosen to manually specify an
adapter. Currently, setup will load support for the following mass
storage device(s):

4. GP5-150/151 Windows 2000 Driver
& Storage Manager Disk 1

[Enter]

Please insert the disk labeled Manufacture supplied hardware support
disk into Drive A.

4-2 1




1 |

5. Adaptec 120

RAID Host Adapters for Windows 2000
You have chosen to configure a SCSI Adapter for use with Windows
2000, using a device support disk provided by an adapter manufacturer.
Select the SCSI Adapter you want from the following list, or press ESC
toreturn to the previous screen.

6. GP5-150/151 Windows 2000 Driver & Storage Manager Disk 1

[Enter]
- ( :CD-ROM
SCsil
IDE ) 4 5
[Enter]
7.
[Enter]

8. Windows 2000

~ GP5-150/151 Windows 2000

Driver & Storage Manager Disk 1

A:

Adaptec 120 RAID Host Adapter Driver for Windows
2000

Enter




® Windows2000
Windows2000
( )
-
Windows 2000
1 administrator
E WA ek e o
@ RAID T bO0—3
BIF5CEE
2.
3.
4,
CD-ROM
GP5-150/151 Windows 2000 Driver & Storage Manager Disk 1
5.
Ly = FTAA=E
Fa % Trd i
Ji=Fa P A IEN T AN T LELE,
NTH M A RELE L
@ PTI Do
EEEJ M R s L, COFS R AL bl L] ek L TR
ﬂ aon rmcarbpin|
< W S
4-4 1




AR TR
20005 Lirad Dual Ghannel

Mmzoth T34 A0 O PRSI R ST,
Windows Wb 4

n
fiftpe ale micmsedlen [ o
G‘W i . Lmt% \:-mu. FIFTERVTE

TVAR-IERRTLE TN

i o O 7|

AUAR=NFTE
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1

4.1.3 Windows NT4.0

Windows NT4.0

(2

Storage M anager

® WindowsNT4.0

~ ( ) Windows NT4.0
! Windows NT4.0 SMOR
? 2
1
[Enter]
1/10
[Enter] (

1. WindowsNT4.0
Windows NT4.0

2. g
3. g
4. [Enter]

GP5-150/151 Windows NT Driver & Storage Manager Disk 1

[Enter]

Adaptec 120 RAID Host Adaptersfor NT 4.0

(E]

4-6 1




1 |

~ (CD-ROM
SCSI IDE )
4 5
Windows NT4.0 [Enter]
-
[Enter]
7. Windows NT4.0

Windows NT4.0

M~ Adaptec 120 RAID Host Adapter Driver for NT 4.0
GP5-150/151 Windows NT Driver & Storage
Manager Disk 1 [Enter]

® Windows NT4.0
Windows NT4.0

( )
[
Windows NT4.0
1. WindowsNT4.0 administrator
2.
3 Cs
4 SCs




T - |
@3:' fﬁl‘:ﬂ["ﬁ'ﬁ:&ﬁ AR e . T TR T,

b hawe W
| =

TR
= e |

7. GP5-150/151 Windows NT Driver & Storage Manager Disk 1

8.
A¥ OK
9. Adaptec 120 RAID Host
Adaptersfor NT 4.0 OK
-
i 5G51 Adapt er b3 AT IER Z2 2T Al S A =2 T o BT a2
FTL DR A fEL i FI ENEBIRLL NS AR LA MLLE
ST BRI RS | Feltzlle | AL 7H? I
" A¥
Please enter the full path to the Mylex Disk Array Controller =T
\@ files. Then choose Continue.
el |
|P|:¥
10.

4-8 1
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4.1.4 Netware 5.1J

Netware 5.1J
: Netware 5.1J Support Pack 1

! Netware 5.1J

® Netwareb5.1J
1. Netware5.1J

Netware 5.1
2.
[+]
[Enter]
3 [V ] [Enter]
4,
[* 10 ] |20PCI.NLM

[Del]
5. GP5-150/151 Netware Driver & Storage Manager Disk 1

6. [Ing]
[Ing]
7. [F3]

A¥NW5 [Enter]

I20PCI.NLM
10. [Esc] [Enter]

11. 120PCI [Esc]

-

12, [t J[v ] [Enter]
13. ADAPTER
: BKSTROSM.HAM

4-10 4.1
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1 |

SCSIOSM.HAM BKSTROSM.HAM
[Enter]

14.

! Storage M anager

m Netware5.1J

1 nwconfig Netware
2. [Enter]
3.
[Enter]
4. (v 10+ ]
[Enter]

5. GP5-150/151 Netware Driver & Storage Manager Disk 1

6. [Ing]
7. [F3]
8.
A¥NW5 [Enter]
9.
[+ 10v ] BKSTROSM.HAM [Enter]
10. 120PCI.NLM ?
Yes [Enter]
11.
(SERVER.EXE ) [Enter]
-
Yes
XEXXXXEXXXXXX XXX ?
No
Yes

12. BKSTROSM
[Enter]

4 4-11




4-12

13.

14.

15.

16.

17.

4.1

[t 10+ ]

[Esc]

[No] [Enter]
[t 10 ]
[Enter]
[Enter]
[t 10+ ] NCF
[Enter]
NCF
STARTUP.NCF [Enter]
LOAD BKSTROSM.HAM
SLOT
nwconfig ?
Yes

Storage M anager
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4.2 Storage Manager

Storage Manage Storage Manager
Storage Manager
L
" Netware 5.1
Storage
M anager
- Storage M anager
: Storage
M anager
4.2.1 Storage Manager
Storage Manager
OS WindowsNT 4.0 Service Pack Windows 2000
4AMB
4 4-13




1

4.2.2 Windows

¥ Storage Manager

Remote Communication

(2 )

1. Administrator

2. GP5-150/151 Windows
NT Driver & Storage Manager Disk 1 GP5-150/151 Windows 2000
Driver & Storage Manager Disk 1

3. a¥ setup.exe OK Storage
Manager Setup

[ i Mote: The DPTI2O driver is not installed. You will need to install the driver before
vou can access Gen VW contrallers in thiz svstem.

4, Continue
5. Storage
Manager Path
Continue
-
OK

4-14 4.2 Storage Manager

e




1 |

Setup

The path C¥Dptmer does not exist.
Would vou like to create it?

| el |

6. Options
Continue
Storage Manager Setup

O ptiotz
¥ Storage Manager [ Update drives
W Communications Server W Enable Broadzast Service

W SHMP Spstem Agent

I the Options lizt, zelect the items pou want installed; clear the items pou
do not want ingtalled.

LCantinue Back Exit

Storage Manager
Storage Manager
Communications Server
Storage Manager
SNMP System Agent
SNMP
Update driver

Enable Broadcast Service

¥ Broadcast Service
¥ Updatedriver

¥ Communication Server SNMP System Agent

4 4-15




: Communications Server
5.10.2

Storage Manager Setup [ %]

ou must add the “fct as part of 057 and

Log om as Batch Job" advanced privileees to
the Administrators eroup. See the Communications
Server documentation far more detailz on how to configure
wour swstem for remote access.

@ Ta allow remote access to the Communications Server

7.
Continue
8.
GP5-150/151 Windows NT Driver & Storage Manager Disk 2
GP5-150/151 Windows 2000 Driver & Storage Manager Disk 2
OK
& Flease insert Storage Manager Disk #2
Fouth |
! SNMP SNMP System
Agent

Storage Manager SNMP

WARNING! %]

The Microsoft SMMP master—agent has not been
found, wou must install it later for DPT SNMP
subagent to work.

I Storage Manager

EINEE =
] Stormem Maraenr +1100
. ,J is almady nsialled i
W Dp e

Do o mant o pverwile it

R L |

4-16 4.2 Storage Manager




4.2.3 Netware

Netware 5.1J

1 GP5-150/151 Netware Driver & Storage Manager Disk 1

Netware
A¥dptinst
2. Utilitiesinstall source path:
[Enter]
3. Auto-Load
Communications Module through AUTOEXEC.NCF?
[Y]
4. Y] [N]
Do you wish to LOAD the utility
NLMs at this time? [N]
5. Press Any Key to Exit
6.
Netware
4 4-17




4.3

Storage Manager

4.3.1 Windows

Administrator
Windows NT 4.0 Storage Manager

=

Administrator

4. Administrators

5. Remote Communication

4.3.2 Netware 5.1J

Netware 5.1J Communications Server
1. Netware
2. unload dptcom Communications Server
3. load dptcom Communications Server
4.
[Enter]
5.
[Enter]
! Communications Server

Communications Server

4-18 4.3
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I <) Storage Manager

Storage Manager
5.1 /
Storage Manager
Storage Manager
110
TCP/IP
Storage Manager 4MB
Storage Manager
Windows 2000
Windows NT 4.0(Service Pack 6a )
-
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5.2 Storage Manager

Storage Manager
TCP/IP
[ ] Storage M anager
Storage Manager Storage Manager
[ ] Storage M anager
Windows 2000 WindowsNT 4.0 Netware
TCP/IP Storage Manager
-

Communications Server

" \Windows
Communications Server
Remote Communication 5.6 Remote

Communication

Storage Manager ~ Physical Configuration View Logica Configuration View

5-2 .2 Storage Manager

e




521

Storage Manager

File

Read System
Configuration

Storage Manager

Set System
Configuration

Load Configuration
File

Manager

Storage

Save Configuration
File

Printer Setup

Exit Adaptec
Storage Manager

Storage Manager

Options

Background Task
Settings

( 5.8.7 Background Task Priority )

Event Broadcast
Control

( 592 )

Turn Off Audible
Alarms

( 586 )

Communications

Make Connection

Storage Manager
( 5103

Disconnect

( 5103

5 Storage Manager

e
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5.2.2

Information

Building

Created

Dead

Degraded 1

Impacted 110

Optimal

Pending

Reconstructing

- A2

54 .2 Storage Manager
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5.3 Physical Configuration View

Storage Manager Physical Configuration View
{4 Adaptec Storage Manager - FILESERVER [_ (O] <]
File  Optionz  Communications  Help

Switch Yiew I Lreate Aray Group | Frint |
SCSl Bus
- ]
HEA D EUSOID O
[:I
I—
==
EUSOID &
e—— [.|.]
BUSTID1
BUSTID 2
—
BUSTID 3
[:I
=
==
EUSTIDE
| Phyzical Configuration Yiew F1 =Help

-

Al )
CS
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e
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Switch View Physica Configuration View Logica
Configuration View

Create Array Group ( 561
)
Print
551
55.3SCS
5-6 .3 Physical Configuration View

e




1 |

5.4 Logical Configuration View

Logica Configuration View

(%] Adaptec Storage Manager - FILESERVER [ O] ]
Eile Options  Communications  Help

Switch Wiew I Lreate Array Group | Ex=pand Array Group | Delete Aray Group | FErrint |
HEAD [%
= =
SAF-TE (0,0,8.0) BUSOID B
[% HEAD
= =
SAF-TE (0,1.6.0) BUST1IDE
3 HEAD
= =
LS50 (0.0.0.0) BUSOIDO
HEAD
[+] =
BUSTID 1 BUS 11D 1
() HEAD
&
L5U(0.1.2.0) RalD-1 BUSTID 2
—
BUS1ID 3
Logical Configuration iew F1 =Help
(LSU:Logical Storage Unit)
RAID RAID 1 LU
Logical Configuration View LU
HBA | HBA( )
PCI
Bus Cs
Device ID
ID
LUN LUN( 0o )
5  Storage Manager 5-7
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1

Switch View Physica Configuration View Logica
Configuration View

Create Array Group ( 561

)
Expand Array Group ( 563

)

Delete Array Group ( 562

)
Print

55.2 553
Ses|

.4 Logical Configuration View

e




5.5 Information

Information

5.5.1

Physical Configuration View
Host Bus Adapter Info

Host Bus Adapter Info

r Contraller rattached Modules

Model  [ADAPTEC 32005 |

S aralll — 1: 32MB ECC Memory
Firmware: w3 32MB ECC Memory
Cache:  [48 | MB [¥ ECC ﬁ
~SCSI Bus BEU

wfidith: C Bhit ® 16bit

Type: |Ultra3 |

Buszzes:

—Host Bus

Twpe:  |PCI-33.54-bit |
Transzfer: MB /zecond [maximum]

Configure | EventLDgl 1/0 Stats | Battem | Print |

Controller
ECC
ECC

Attached
Modules
SCSI Bus
Host Bus

5  Storage Manager 5-9
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Configure ( 581
Host Bus Adapter )

Event Log ( 591

)
1/0 Stats 110 ( 5.88I1/0 )
Battery

( 5.8.3 Battery Backup Configuration )
Print
OK
5.5.2
Logical Configuration View
Array Group Information
RAID Information

Array Group Information

Mame:
Address;
Capacity:
Status:

Hatspares:

Caormponents:

Event Log |

PUBLIC_DATAT E
Hea: [0] Bus[1 ] 10:[2_] Lum: [0 vy
4095 B
|F|econstructing - 38% complete |
[0.1.1,0] SEAGATE ST39102LC 2683 ME -
[01.2.0) FUNITSU b2354E-512 Stripe: None -
[01.3.0) FUNITSU M2354E-512 Stripe: Naone
Canfigure | FErint |
Stop Bid | Hame |
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| 1 |

Array Group Information

Name
RAID

Address

Capacity (MB)
Status
Hotspares

Component
S RAID
Information

RAID

Configure ( 5.8.1 Host Bus
Adapter )
Event Log ( 591

Verify ( 565

Name ( 56.6

Rebuild

( 564

Build

Stop Bld

Stop Viy

Print
OK
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5.5.3

5-12

SCSI

SAF-TE

5G51 Device Information

Description: [FLUITSL M2954E 512 | Revision

Address: HBA: [0 ] Bus[1 ] 1D:[2 ] Lun: o]
Capacity: B

Digk

Sectors 2493488 Bytes/Sector [T Removable

Transfer: MB.I"secnnd

Statuz |D|:|lima|

SCSI Capabilities

[ Soft Reset X Crnd Queving X Linked Cruds
P wide 16 [ wide 32 [T Relative Addr
O sMaRT [0 5CaM [ sCs1-3

X Synchionous
P scsl
[T S&F-TE

Member of Array Group: |F'UBLI|:_DAT.-’-\1 [RalD-1]

Stripe Size:
Fail Drive |
Ewent Log |

Description

Revision

Address

Capacity (MB

Stautus
(Optimal )

SCS| CS
Capahilities X

Member of
Array Group

RAID

5.5 Information

e




Configure
( 585

Event Log ( 591

1/0 Stats 1/0 ( 588l1/0 )

Format
( 573

Make Hotspare ( 571

Remove Hotspare ( 571

Redirect Bus/ID
( 572 )

Fail Drive

Print

OK

! Fail Drive
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5.6
RAID O, 1,5, 0+1 RAID 0+1
RAID 1 RAID
(Lsv)
5.6.1
1. Create Array Group Select Array Type
bt vy Ty
¥ oult | alnrancs Uplirezalion
& Dive laull loleiomo] & Oplsser bos Capacily
71 Mo Tault 1oksishion [ Dpkinies b Pailaimancs
Lhasan furey Pamamebers
RAID5 Suipr Siee 3ZEB Lanlirsss l Lz al |
[yrsiite |
2. Fault Tolerance Drive fault tolerance(RAID 1, 5, 0+1)
No fault tolerance(RAID 0)
3. Drive fault tolerance Optimization
Optimize for Capacity(RAID 5) Optimize for
Performance(RAID 1 0+1)
4. Chosen Array Parameters RAID
(RAID O 128KB RAID 5 64KB
)
9
[ ]
5. Continue
Logical Configuration View Choosing Drives for Array
(RAID n) (n
RAID )
5-14 5.6




| 1

Include Drive
¥ Optimizefor Performance(RAID 1 0+1)
2 RAID1 4
RAID 0+1
Remove Drive
1
b4
. ( )
6.
Done
7. Storage Manager
File Set System
Configuration Storage Manager
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1

RAID 1

Change Direction

Please chooze direction of Copy:

HBAOBUSTID 2 = HEAOBUS 110 3
FUJITSU M2354E-512 FLJITSU M2954E-512

Start Copy |
CAMCEL |

Storage Manager

(2 )

fdaptec Storage Manager

device in an array, all data on the device will be lost,

® Thiz device haz a walid partition table. I pou include thiz

Are you sure you want bo include thiz device?

Array

Group Information Status
RAID

Information

5-16 5.6
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5.6.2
1. Logica Configuration View LU
Delete Array Group
2. OK
Cancdl
- Storage M anager
File Set System Configuration
5.6.3 ( )
RAID 0 RAID 5 1
LSU Windows NT Windows
2000
Windows NT4.0 Windows 2000
- NTFS Windows NT4.0 Windows 2000
Windows FAT Netware
-
! Optimal
Optimal
b4
[ ]
)
5  Storage Manager 5-17
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2. 5.6.5
3.
4, Storage Manager Switch View Logicd
Configuration View
5. RAID O RAID 5
6. Expand Array Group
7.
8. Inculde Drive
New
9. Done
10. File Set System Configuration
11.
Windows 2000 Windows NT4.0
Storage Manager
Array Group Information
Expanding Optimal
) 4
[ J
Degraded
. ( )
[
[ 1/10
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1 |

~ Windows  chkdsk
564
RAID 1, 5, 0+1
Optimal
1
2. Storage Manager Logica
Configuration View
3. Array Group
Information
4. Array Group Information Rebuild
LU
Array Group Information
Optimal
~ (SCA-2 )
Storage Manager
b4
° Stor age M anager
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5.6.5
RAID 1 RAID 5
RAID 0 ECC
Array Group Information Verify
RAID 0 ECC
RAID 1
RAID 5
b4
[ ]
5.6.6
b4
o
RAID
Array Group Information Name
13
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1 |

5.7
5.7.1
RAID1 5 RAID 0+1
Storage Manager  Logical Configuration View
LU
Optimal
b4
[ ]
SCSI Device Information
Make Hotspare
Remove Hotspare
-
OK
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1 |

fAdaptec Storage Manager

If you chooze to make this drive a Hat Spare
any data on thiz drive will be lost!

Are pou sure you want ko do this?

LCancel
Optimal
1
2. Information Make Optimal
-
57.2
5-22 5.7




57.2
LU
LU
(Bug/ID) LU
Redirect
Bug/ID

Current Address:

BUSTIDTLUND
r Mew 5C51 Addiess

I

i e e Be Bie BEe Te e T BN

5

BUS OID O
BUS 01D 1
BUS OID 2
BUS OID 3
BUS 01D 4
BUSOID 5
BUSOID B
BUS OID 8
EBUS 01D 9
BUS 01D 10
EUS OID M
BUS 01D 15

o TS TS TS TS TS TS TS B TS TS TS

(Bus/ID)

BUS 11D O
BUS 11D 2
BUS 11D 3
BUS 11D 4
BUS 11D 5
BUS1ID 2
BUSTID9
BUS 11010
EUSTID M
BUS 11D 13
BUS 11D 14
BUS 11D 15

Cancel |

5

e

Storage Manager

LSU
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1. Logica Configuration View

2. Delete Array Group
3. [No]

fdaptec Storaze Manager

Yaur modification: have created a SCSI1 D canflict,
Woionld you like to change the SCS1 D of the FUNTSU MAGI0IMC at 1D 07

Mo
4. [File] [Set System Configuration]
5.6.1 571

) 4
[ ]
SMOR
fdaptec Storage Manager
Thiz device iz cumently busy and can not be
made into a Hot Spare
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5.7.3
) 4
[ ]
Storage Manager  SCSI Device Information
[
512
512
M (
)
1 SCSl Device
Information Format Format Options
2. Format
! Storage M anager
Storage Manager
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5.7.4
RAID

Physical Configuration
View  Logica Configuration View

[ ] RAID O
RAID O
| RAID1 5 0+1
Degraded
9
[ J
1.
2. 571
6.1
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5.8

5.8.1 Host Bus Adapter

Host Bus
Adapter Info Configure

Gonfigure Host Bus Adapter
rBus0———— rBusl—— Caontraller

scslio: 7 4 scsiio: 7 [ Address: 24000000

[® SCSITERMPWR ¥ 5CSITERMPWR IRG: 11 Level

Transfer: IUItra3 'l Transter: IUItra3 'l

r Termination———  ~ Termination
C OFF O 0OFF
O ON O O
0 High Only 0 High Orly
® Auto @ Auto

Caching |

Flazh | Defaults | LCancel |

5  Storage Manager 5-27
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1

Flash BIOS
Flash Configuration
( 582 )
Caching
( 5.8.4 Windows NT/2000
)
Defaults
Cancdl
SCSI ID SCSI ID 7
SCSl Cs TERMPWR
TERMPWR
Transfer SCS
CY
SCs
CS
Termination SCS
Auto
Address BIOS
IRQ IRQ
9
[ ]
5.8




5.8.2

(2 )

Configure Host Bus Adapter Flash
Flash Gonfiguration
HBA
todel: ADAPTEC 32005
Firrware Wersion: 330C
Firrmware Type: 3000
Filerarne: | | Browse... |
HE& Firmware |20 BIOS SMOR
Wersion; ) Wersion: nta Wersion:
D ate: n'a Date: nia Date:
Type: n'a Build: n'a
[= Flash [= Flazh [¥ Flazh
QK LCancel |

Model FirmwareVersion

Filename
Browse

Storage Manager

Type OK
)4
[ ]
°
[ J

5

e

Firmware Type

Storage Manager

Verson Date
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-

5.8.3 Battery Backup Configuration

GP5-1501
a Slatus:  Chargng
Backup. 8% Hows

 Backup Capacily W amngs -

¥ Low Auto Write Thaugh|  [12 | Hrx.

¥ Predictive Failure Waming: Hirs.

Mamienance | Diefaults | | I I
) 4
®

N/A

Initial Calibration,
Charging / Discharging /
Recharging

Maintenance Calibration,
Charging / Discharging

Bad Battery

Charging

Trickle Charging

No Battery

Full

Predictive Failure
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Backup Capacity Warnings

Low Auto Write Through
Write-Through ( )

Predictive Failure
Warning

¥~ Maintenance

-

48

5  Storage Manager 5-31
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5.8.4 Windows NT/2000

HE#A Cachine Configuration

—Cache Sync Commands
% Advizory
™ Mandatam

r Cache Inhibit Commands
% Advisory
" Mandatary

MOTE: Theze parameters only apply to dizk drives.

Qefault&l LCancel | oK I

Windows NT/2000

1. Configure Host Bus Adapter Caching
2. HBA Caching Configuration
Advisory
3. OK
4.
5-32 5.8




L |

5.85
Array Group Information SCSI Device Information
Configure Device Configuration
Device Configuation
- Cache Conirol
[T Predictive Cache
‘Wiile caching:
* ‘Wiite hack
T White through
HOTE: These parameters only apply to dizk dives
Defauits
Writeback ~ Write through
Predictive Cache
/
Defaults
5.8.6
) 4
[ ]
Options Turn Off Audible Alarms
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5.8.7 Background Task Priority

b4
[ ]
110
I/0
Options Background Task Settings
110
I/0
Background Task Setlings |
~ Priority 1 Exclusion Penod- =
G [ Foremound | St [0
End [T00 T
[ Enabled
_3 Backoround
ok | Cancel
Priority Background  Foreground 10
Background 250
Foreground
T
OK
Cancdl
[ 110
04
®
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5.8.8 1/0
9
[ ]
110 RAM

110

Information 1/10
Stats
[ 1/0

Host Bus
Adapter Information 1/O Stats

HBA Statiztics |

—Cache Statistics

Total Pages 1784

Uzed Pages
Dirty Pages

Read-Ahead Pages 128289
1]
1]

ECC Fault Pages

— Commands

Total Commands 35944

Miz-aligned Transfers

SCS51 Bus Resets

Clear
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Cache
Statistics

Total Pages

Used Pages

Dirty Pages

Read-Ahead
Pages

ECC Fault
Pages

ECC

RAM

Command
Statistics

Total
Commands

Write

(Read
1/0

Misaligned
Transfer

RAM

SCSl Bus
Resets

5.8




110

110
Hasd Drive /U Statstics
r Read Sratistics - 1800 Comm ands
Tatal Sectors 89720 Reads Wiites
Gacho Hits % 2]
Cache Mivses ZEB am| | [T
| Amad-Ahead Hits 17343]| | kB am| | 1106 |
White Shatistics | akm 22| | ELT
Total Sectors 16 KB as7| | 1w
"iribe-Backs 32 KB 1309] | T
Wite Thioughs [ 0]| | 64kp m)| | )
14 KB u] | 1
256 k9 of [ 0
512 KB o] | 0
1 B 0] | 0
Claar [ Evieit Tatal | [ B47 |
110 Read
Commands Write RAID
Total Sectors
Cache Hits
Read-Ahead
Hits
Write-Backs Write
Write- Write
Throughs
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5.9
4
1 Soft Error
2 Recoverable PCI
Hard Error ECC
3 Nonrecoverable PCI
Hard Error ECC
4 Status Change
(
)
59.1
4
[ ]
Information Event Log Event Logs
( 4)
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Ewenl Lags

OEMEM T 152414 Lewal 3
HEA=0 BUS=2 D3 LIN=L
HE& Erar - Sefechon Tiveou

| DEMEMNE 152415 Lewdd3
: HE&=0 BUS=2 D10 LLIM=0
| HB& Erran « Selchon Timeout

| OB/1B/1958 152416 Level3
| HB &0 BLIS =2 I3 LUIN=0

Dizsplap Threshold
[0 1 seftEnces
2 Recoverable Hard Emore v Lo I Byt I

3 Momecoverable Hord Emors

=] 4 Stastus Changes | ,m-l.wll oK |

Tl Display Threshold
View Log
Print

Print

5 Storage Manager
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5.9.2

Broadcaster Storage Manager
Storage Manager
Options Event Broadcast Control
Event Broadcasting Event Broadcasting

Event Broadcasting - Yersion 3.02
Time Interval: minutes [1-120)

—Ewent M g Computer Mames Email Ugers

[C Broadcast ko computer(s)

| |

[T Local desklop message | |
[T Email to Users | |
| |

| |

I3 Log to Event Viewe:

[X Event Logs
— Display Threshold

m 1 Soft Errors

2 Recoverable Hard Emrors

3 Monrecoverable Hard Errors

E 4 Status Changes

Stop Broadcasting Unload Broadcaster Print OK
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Stop Broadcasting
Storage Manager

Unload Broadcaster

Broadcaster

Time Interval

Broadcaster

Display Threshold

Broadcast to
Computer(s)

Computer Names

Local Desktop
Message

EMail to Users

Email Users

Log to Event
Viewer

Windows NT/2000

Event Logs

Computer
Names/Email Users

Display Threshold

! Log to Event Viewer Event Logs
-

5 Storage Manager

e
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|l 1

]
b4
°

Storage Manager for Windows 2000/Windows NT

-
Storage Manager Event Logger
1
2.
3.
4.
5. StorageManager  Display Threshold
6. Options Event Broadcast Control Event
Broadcasting E-Mail to Users
7. E-Mail Users
8. OK
Event Broadcaster Event Logger
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5.10 Remote Communication

Storage Manager  Remote Communication
Storage Manager

5.10.1
Storage Manager TCP/IP
Storage Manager
1
|
Remote Communication
( ) Remote Communication
Storage Manager
Communication Server
Storage Manager
Communication Server
Remote Communication
Remote Communication
Storage Manager (dptmgr.ini)
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Storage Manager
(dptmgr.ini) Storage Manager
OPTIONS
Communication Server
Verbose
[OPTIONSY
V erbose=x
X 1
X 0 1 2 3
[ ) [ ] [ ]
( )
[ ] [
( TCP/IP )
[ )
( )
MODULES
Communication Server
Communication Server  TCP
[MODULES]
TCP TCP
[TCP] TCP
SOCKET=2091 TCP
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5.10.2

Storage Manager Communication Server

® NetWare 5.1
Broadcaster (dptnwmsg.nlm)

NetWare
NetWare dptelog.ini user=user_name

m Windows 2000 Windows NT 4.0
Windows 2000 Windows NT4.0 Communication Service
Windows
Windows 2000 Windows NT4.0

Windows 2000
Windows NT4.0

Administrator
Windows NT4.0

1. Administrator
2. - « ) -

4, Administrators

5.  Remote Communication
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5.10.3

Storage Manager

TCP/IP

TCP/IP

LAN

Physical Configuration View

Communication
Communication

Make Connection Remote

Available Connections

Search Againl Phonebook | Qancell
Manual Connectiors:
m | rep
g
TCPAP
Custom Connections:
.
FILESERYER Mefw'areServer
Manual Connections
Custom Connections Custom
Connections Phonebook

b4
°

Stor age M anager
Storage M anager
Communications Server
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n (Manual Connections)

Manual Connections dptmgr.ini
(Local)
Storage Manager
Locd Locd
Connection Information
Computer: | |
Address: | |
Lsermame: | |
Password: | |
Cancel |
m Phonebook
Phonebook 1

Custom Connections

Phonebook

Server Mame: |FI LESERYER

Address: [192.168.1.2
Usermame: |administrat0r
Protocol
’Vﬁ' TCPAP
iEE ¥ Digplay jcon for this entry

Choose lcon |

Metiw areServer

Save

_gee |
=
==

Delete

Lonnect

5

Storage Manager
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1

Display icon Available Connections
for thisentry

Choose Icon

Add

Save phonebook

Delete

Connect

Close Phonebook

n (Custom Connectins)
Phonebook Custom Connections

Connection Information
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5.11 Broadcaster

Broadcaster
Broadcaster
Broadcast Threshold
Storage Manager  Event Broadcasting

5.11.1 Windows Broadcaster
Windows NT Windows 2000 Broadcaster

Event Broadcasting
Windows NT  Windows 2000

m Broadcaster

Broadcaster
Broadcaster Windows
m Broadcaster /
Broadcaster Windows NT Windows
2000
Storage Manager Broadcaster
Broadcaster
net

Broadcaster

net start dptserv Broadcaster

net stop dptserv Broadcaster
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Storage Manager  Event Log Display Windows
Windows NT
Windows 2000
Icon Error
Warning Information Operation Unknown
Date Time
Source
dptelog dpteng32 dptscom
Category None Operation Warning 16
Event ID Windows NT Windows 2000
Broadcaster
User N/A
Computer
Event
Log(.evt)
- A3

5-50 5.11 Broadcaster
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5.11.2 NetWare Broadcaster

Broadcaster Sys:¥ system¥ dpt
Storage Manager  Event Broadcasting

Broadcaster (dptnwmsg.nim)
NetWare
NetWare dptelog.ini
user=user_name
m Broadcaster
NetWare Broadcaster for NetWare
Broadcaster SyS:¥ system¥ adaptec
— Broadcaster
Broadcaster
m Broadcaster /
Broadcaster
Netware L oadable Module(NLM)
unload dptelog Broadcaster
load Broadcaster
sys:¥ system¥ dpt¥ dptelog

Storage Manager  Event Log Display
System Error Log
sys$log.err  Broadcaster
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6.1

(2 )

(2 )

6.1.1

1. Storage Manager ID

~

Fault LED
3. 90° 3cm
LED




LED

Fault LED
Storage Manager
Degraded / Reconstructing Optimal
Failed Drive / Replaced Drive Optimal

(2 J

Storage M anager

Fault LED Storage Manager
Optimal

6.1.2

Storage Manager ID
[

1. SCSI ID

N

Windows

4. SCSI ID
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SMOR
[Enter]
Failed [Alt]+[R]
[R]
Rebuilding
Impacted
RAID
Progress
Optimal
SMOR
[Enter]
Failed [Alt]+[A]
(O]
Optimal
SMOR
Storage M anager
Failed Optimal
6 / 6-3







A
A.l
RAID
=
o SIMM
o
LU
=
§ RAID O RAID O
2 RAID 1
=
3 RAID 5
2 RAID 1
= 1
3 RAID
& |°
1
=Y
=] | SAF-TE
=
=]

A-1




A.2
Storage Manager
Storage Manager SMOR
m Storage M anager
(Failed)
(Warning)
(Impacted) 110
(Building)
(Missing)
]
SMOR Storage Manager
Optimal Optimal
RAID 1, 5, 0+1
RAID 0 1
Dead Dead
Degraded Degraded
Created Dead
Verify Verify/Fix
Impacted
Building Building
Rebuilding Reconstructing
Expanding Expanding
Not Set Into
Hardware
A-2 A.2




1

SMOR Storage Manager
Optimal Optimal
Not Set Into -
Hardware Not Initialized
Uninitialized Uninitialized
Not
Configured
RAID 1 RAID 5
Failed Failed Drive
RAID O
Impacted Replaced Drive
Formatting Formatting (
)
Missing
Component SMOR
A A-3




1

A.3
Windows NT 4.0 Windows 2000
DPTELOG
b4
° Storage Manager
Broadcast Service 4.2 Storage
M anager
XXXX) (HBA, Bus, ID, LUN )
: ( .at ThuNov 16 12:11:33 2000)
{1} : { 1D/ }
B Thedeviceat (x,x,x,X) went optimal . {1002/ }
Optimal

B Thedeviceat (xX,x,x,x) failed . {1002/ }
6.1

B Thedeviceat (x,x,X,X) wasreplaced (Rebuild initiated) . {1002/ }

B Thedeviceat (x,x,x,x) Drive Uninitialized . {1002/ }

B ThelLSU at (x,x,x,X) went optimal . {1002/ }
Optimal
Verify
A-4 A.3




1 |

B ThelLSU at (x,x,x,x) became degraded (drivefailed) . {1002/ }
Degraded 6.1

B ThelLSU at (x,x,x,x) isdead (multipledrivefailures) . {1002/ }
Dead

B ThelLSU at (x,x,X,X) isdead (awaiting format) . {1002/ }

B ThelLSU at (x,x,x,x) began building . {1002/ }

B ThelLSU at (x,x,x,x) started reconstruction dueto initiation
{1002/ }

B ThelLSU at (x,x,x,x) started averify/fix . {1002 }
Verify
B ThelLSU at (x,X,x,X) array expansion started . {1002/ }
B The device at (X,X,X,X) SM.A.R.T drive imminent failure warning

{1000/}
(SM.AR.T)

B Global Cache State Changed. Write Through => WriteBack . {1002/
}

( 14 )

B Swap signal detected . {1002 }
( )
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I B_RAID

B.1 RAID O ( )

9 (DO D8)

B-1




| -

C.1
GP5-1501
48
25
CS
Slot No.
[ 1
[ 1
4
[ ]
4
[ J
-

C-1







B.2 RAID 1 ( )

2 RAID 1
RAID 1

B-2 B.2 RAID 1( )




1 |

B.3 RAID 5 ( )

RAID5
6

(DO D5) 3

P(DX,DY)

1

v

-

3
106
D
@)
Y
o)
o)
HOWES
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