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1 Welcome

Silicon Image’s SATARaid™ software provides Serial ATA RAIDO (Striping), RAID1 (Mirroring) and RAID10 (Striping and
Mirroring) functionality to enhance the industry’s leading PCI-to-SATA host controller products. Two major challenges facing
the storage industry today are keeping pace with the increasing performance demands of computer systems by improving
disk I/0 throughput and providing data accessibility in the face of hard disk failures. With Silicon Image Serial ATA host
controller and SATARaid, both of these problems are solved.

SATARaid software provides a Graphical User Interface (GUI) for easy-to-use configurations of the RAID Sets.

SATARaid Features

RAID 0, RAID 1, and RAID 10 Sets are supported
Under Win 2000 and XP only, RAID Sets can be created and deleted without exiting Windows
Hot Spare and On-line Mirror Rebuilding
System GUI Monitoring Utility:
Displays/Logs/Alerts Users to Vital RAID Set Information
Manages RAID Set Functions (configures, rebuilds, etc.,)
RAID Set Accommodates Multiple Size HDDs
HDDs Function Normally When Not in RAID Sets
Adjustable Stripe Size for RAID 0

Uses the Self-Monitoring, Analysis, and Reporting Technology (SMART) feature in the attached drives for automatic
notification of imminent drive failures.

Can be configured to automatically email RAID Set system events and failure reports.
Automatically Selects Highest Available Transfer Speed for All ATA and ATAPI Devices. Supports the following:
UDMA up to 150MB/Sec.
All UDMA and PIO Modes
Up to 4 SATA devices
ACPI and ATA/ATAPI6
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2 An Introduction to RAID

RAID - Redundant Array of Independent Disks

RAID technology manages multiple disk drives to enhance I/O performance and provide redundancy in order to withstand
the failure of any individual member, without the loss of data. There are many different methods of implementation for RAID,
with each having advantages and disadvantages. Raid levels or set types are given a numerical designator that defines its
implementation such as RAID 0 or RAID 1. SATARaid provides support for three RAID Set types: Striped (RAID 0) , Mirrored
(RAID 1), and RAID 10 Mirrored/Striped. Other RAID types are not supported by SATARaid software and thus are not
discussed.

Disk Striping (RAID 0)

Striping is a performance-oriented, non-redundant data mapping technique. While Striping is discussed as a RAID Set
type, it is does not provide any fault tolerance. With modern SATA and ATA bus mastering technology, multiple 1/0
operations can be performed in parallel, enhancing data throughput. Striping arrays use multiple disks to form a larger
virtual disk. The figure below illustrates a three-disk stripe set. Stripe one is written to disk one, stripe two to disk two, and
so forth. RAID 0 sets can be comprised of two, three, or four drives.

Strin 0
Strin 3

Strin 6

Disk Mirroring (RAID 1)

Disk mirroring creates an identical twin for a selected disk by having the data simultaneously written to two disks. This
redundancy provides instantaneous protection from a single disk failure. If a read failure occurs on one drive, the system
reads the data from the other drive. RAID 1 sets are comprised of two drives. A third drive can be allocated as a spare in
case one of the drives in the set fails.

Rlock 0

Rlock 2
Rlock 2

Disk Mirroring and Striping (RAID 10)

RAID 10 combines the features of both RAID 0 and RAID 1. Performance is provided through the use of Striping (RAID 0),
while adding the fault tolerance of Mirroring (RAID 1). The implementation of RAID 10 requires four drives. The drives are
assigned as two sets of striped pairs.

| Strip Oa | Strip 1a ] | Strip Ob ! Strip 1b !

e e ]

. : Sets are : :
Strip 2a Strip 3a Micorad Strip 2b Stn_p 3b |
Strip 4a W 1 (RAID 1) D Strip b | Strip 5b [

|____m___~_ |_ Strip 7a _J __ Strip 6b _~| |__ _Strip7h
Striped Set 'A' (RAID 0) Striped Set 'B' (RAID 0)

The data is written to RAID Set A, which is striped (RAID 0). This allows maximum speed. The data is then mirrored to
another RAID O striped set, which is Set B in the figure above. This provides dataredundancy (RAID 1), and thus increased
data security.

Under certain circumstances, a RAID 10 set can sustain multiple simultaneous drive failures.

SATARaid User's Manual e Copyright © 2003 Silicon Image Inc.
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3 Installing Drivers for Windows XP/2000/98/NT

Before installing the SATARaid software, Silicon Image Serial ATA host adapter driver must be installed. When Windows
detects the newly installed SATA host adapter, it will open a Driver Installation Wizard. Click on the Next buttons until the
wizard prompts for the location of the driver. Insert the Silicon Image SATA host adapter driver CD into the computer’s CD-
ROM drive and click on the Browse button. Select the directory on the CD in which the driver resides and click OK.

Browse for Folder | 2] |
Select the falder that containg driver infarmation [ IMF file] for
thiz device.
Em Desktop a5

EI 5 by Compter
 #2d 3% Floppy (&)
rﬂ@ Development [:]
#-= DataE:)
=) Installed (F:)
EI @ (G:] i
- #_] BIOS & Utiity
= driver
T 1 0.0, 1

e _‘l java gui
L&) Printers ;I

(] [! Cancel |

Click the Next button. A window will be displayed to verify proper installation of the host adapter driver. Click Finish. When
prompted to restart the computer, click Yes.
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4 JAVA 2 Runtime Environment Installation

The Java 2 Runtime Environment is required for the SATARaid GUI. The Java 2 Runtime Installer and executable package
must be downloaded from the Sun Microsystems website at http://java.sun.com/j2se/downloads.html. The computer must
have an Internet connection set up before installation can proceed.

Save the installer file to a known location, such as the My Documents folder. Using Windows Explorer or by clicking on the
My Computer icon on the desktop, select the installation file and open it. The installation will begin. The installer program
will download the needed files from the Internet.

InstallShield Wizard

e

Preparing to Install...
Java 2 Buntime Ervvironment, SE +1.4.2 Setup is preparing

the Install5 hield ‘wizard, which will guide you through the
program getup proceszs. Pleaze wait,

Downloading file IMSTHS14. EXE.
e —

When a window appears asking for acceptance the license agreement, select | accept the terms of this license agreement
and click Next.

ii? Java 2 Runtime Environment, 5E ¥1_.4.2 - Licenze

License Agreement ‘

Please read the following license agreement carefully,

Sun Microsystems, Inc. il
Bmary Code License Agreement

for the
JAVA™ 2 RUNTIME ENVIRONMENT (J2RE), STANDARD
EDITION, VERSION 1.4.2 X

SUN MICROSYSTEMS, NG, ("5UN") IS WILLING TC LICENSE
HE SOFTW ARE TDENTIFTED BELOW TO YOTT ONTLY TTPON THE 2

¥ 1 accept the kerms in the license agreement:

£~ I donot accept the kerms in the license agresment

IretalEheld

Mexk = & I Cancel
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Choose the Typical setup type and click Next.

_| :'?-Java 2 Buntime Environment, 5E ¥1.4.2 - Setup Type

Setup Type

“hoose the sekup byvpe that best suiks your needs,

When the installation completes, click Finish. Restart the computer when prompted.
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5 SATARaid GUI Installation

Insert the Silicon Image SATARaid Installation CD into the computer’'s CD-ROM drive. Using Windows Explorer or by
clicking on the My Computer icon on the desktop, display the contents of the CD-ROM. The SATARaid GUI Installation
program is named Java SATARaid.exe. Select this file and open it. The installation will begin.

Click the Next button when the Welcome window appears.

InstallShield Wizard E|

Welcome to the InztallShield Wizard for Java
SATARad

The InstallShield® ‘Wizard will install Java SATARaid on
your computer. To continue, click Mest.

Click the Next button to install the SATARaid program in the default directory (recommended). An alternate directory may be
selected if desired.

InstallShield Wizard E|
Choosze Destination Location T.h

Select folder where Setup will inztall files.

Setup will install Java SATAR aid in the following folder.

To inztall to this folder, click Mest. To install to a different falder, click Browse and select
anather folder.

C:5Program Filez\Silicon Image') ava SATAR aid Browse. . I

| FratallEteld

" Desztination Folder

¢ Back Cancel
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Click the Finish button to complete the installation.
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6 Creating and Deleting RAID Sets

Creating and deleting RAID sets must be performed in the BIOS for operating systems other than Windows 2000 and XP.
For 2000 and XP, RAID sets can be created and managed by either the BIOS utility or the SATARaid GUI. See section 10
RAID Set Management Under Windows 2000 & XP for information on configuring RAID Sets using the SATARaid GUI.

During bootup, a screen similar to that below will appear for about 5 seconds. Press CTRL+S or the F4 key to enter the
BIOS RAID utility.

The RAID Utility menu screen will be displayed. A brief description of each section is presented on the next page.

RAID Conf iguration Utilit Silicon Image Inc. Copyright (C) 2683

MmN MENU HELP
: | Press “Enter” to create
Delete BAID set RAID set
Rebuild Raidl set
Resolue Conf licts Main Menu -
Low Level Format Select
Help Wind -
Logical Drive Info Kperaton el
Sensistive

PHYSICAL DRIVE LOGICAL DRIVE
€ Maxtor 4RE6ELI 8168 Maxtor 4REBEL3 816718
1 ST336813A5 ZB6ZNB 3T330881345 ZB6Z9MB
Z Maxtor 4RE66L3 7016718 Maxtor 4RE0OL3 /816718
3 Haxtor 4D660H3 5862718 Maxtor 4DE6EH3 S86Z7M8
Physical Logical
Drive Drive
Properties Properties

Ti:Select Femu ESC:Previous Henn Enter:Select Ctel-E:Exit [of G BRI
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Main Menu
The Main Menu in the upper left corner is used to choose the operation to be performed. The selections are:
Create RAID Set
Delete RAID Set
Rebuild RAID1 Set
Resolve Conflicts
Low Level Format
Logical Drive Info
Create RAID Set is used to create a new RAID Set or for allocating spare drives to a RAID 1 set.
Delete RAID Set is used to delete a RAID Set or to deallocate a spare RAID 1 drive.
Rebuild RAID 1 Set is used to initiate the rebuild of a RAID 1 set after, for example, a drive in the Set has been replaced.

Resolve Conflicts is used to automatically find the member drives of a RAID set which has been disrupted (physical drives
swapped around, for example) and restore the Set to proper operation.

Low Level Format allows a single drive to have its data completely wiped out. Drives assigned to Sets or allocated as
spares cannot be low level formatted.

Logical Drive Info shows the current configuration of each RAID set, allocated spare, and unallocated physical drive
attached to the SATA host adapter.

These operations are detailed in the pages that follow.
Help Window
This window displays context-sensitive help and status messages.
Physical Drive Information
This window displays the model number and capacities of the drives physically attached to the SATA host adapter.
Logical Drive Information
This window displays a list of devices reported to the system BIOS.
Command Line
The bottom line of the display lists the currently active command keys:
Up and Down arrows select the menu item or action
ESC takes the user to the previous menu
Enter selects the highlighted choice
Ctrl-E exits the utility

Other keys may be active depending upon the currently selected action.

Copyright © 2003 Silicon Image Inc. e —— SATARaid User's Manual
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Creating RAID Sets

As previously discussed, the Silicon Image SATA host adapter supports RAID 0, 1, and 10 configurations. The selection of
the RAID level to be used should be based upon factors including performance, data security, and number of drives
available. It is best to carefully consider the long-term role of the system and plan the data storage strategy appropriately.

Silicon Image has made the creation of RAID sets very simple. They can be created either automatically or to allow the
greatest flexibility, manually.

1.

2
3.
4

Select “Create RAID Set.”
Choose a RAID 0 Striped, a RAID 1 Mirrored, or a RAID 10 combination set.
Select Automatically or Manually configuration of the RAID Set.

If manual configuration is selected, the chunk size of Striped Sets can be selected. For Mirrored Sets, the Source and
Target drives can be selected.

The message “Are You Sure?” will display before completing the configuration. Answer “N” to abort the creation of the
new RAID set, or “Y” to proceed with the RAID set creation.

oI i'.!iil

R Do
RAIDI

wWnRE DRIVE

The Create RAID set option is also used to allocate a spare drive to a RAID 1 set. This spare drive can be allocated to the
set using the SATARaid GUI in the event of a failure of one of the drives in the set. To allocate a spare drive, follow the
procedure outlined above, choosing “SPARE DRIVE” for the set type.

SATARaid User's Manual
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Deleting RAID Sets

1. Toremove one or more RAID sets, select “Delete RAID Set.”
2. Selectthe desired set and press Enter.

3. Press “Y” when asked, “Are You Sure?”
4

The drives will be returned to the selection of logical drives from which a new RAID set can be created.

Copyright © 2003 Silicon Image Inc. SATARaid User's Manual
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Rebuild RAID 1 Set

This menu selection is used to initiate the copying of data from an existing drive to a replacement drive that has been
installed in a RAID 1 set after the failure of one of the members.

1. Select “Rebuild RAID1 set.
Select the desired set and press Enter.

2
3. Press“Y” when asked, “Are You Sure?”
4

The set will be rebuilt. The status of the rebuild is displayed in the MAIN MENU window.

SATARaid User's Manual
|
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Resolving Conflicts

When a RAID set is created, the metadata written to the disk includes drive connection information including the channel on
the host adapter to which it is connected. If after a disk failure the replacement disk was previously part of a RAID set or
used in another system, it may have conflicting metadata, specifically in reference to the drive connection information. If so,
this will prohibit the RAID set from being either created or rebuilt. In order for the RAID set to function properly, this old
metadata must be first overwritten with the new metadata. To correct this, select “Resolve Conflict” and the correct
metadata, including the correct drive connection information, will automatically be written to the replacement disk.

1. Select “Resolve Conflicts” and press Enter.

RAlD Coml iguration Utility

Silicon Image Inc. Copyright (C) 2880

MilH HEHU HELF
Create RAID set Help for resoluing
belete RAID set conf licts
Rebuild Raldl set
ey
Logical Drive Info
PHYSICAL DRIVE LOGICAL DRIVE
8 Maxtor 4REBOLI 16T 511 Raidl Set SH6L26HE
1 HMaxctor 4DEGEHD SBHZ B STI0061I0S 286298
2 Haxtor 4REGOLI 781678
3 sSTOee13ns ZBHZ B Conf lict

11:S5elect Menm ESC:Previous Mem

Enter:Select Cirl-E:Exit

2. Select the “Conflict” entry in the Logical Drive Status window and press Enter.

RalD Conf iguration Utility

Silicon Image Inc. Copyright (C) ZB80

MilN HMEMU HELP
Create RAID zet Press “Enter™ to zelect
Delete RALD set the set
Rebuild Raidl =zet
t
Logical Drive Info
PMSICAL DRIVE LOGICAL DRIVE
8 Hoxtor 4REBGLI TaieTe Sil Raidl Set S0626M0
1 Maxtor 4DEGEHI LSAGZ T STI3E81 305
£ HMaxtor 4RE66LT THIHTE
3 STIDea13AS Fat vy

Th:Select MFemn 50 Previous Mem

Copyright © 2003 Silicon Image Inc.
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3. Note that some conflict resolutions may result in the drive letter assignment changing; for example the RAID set may
have been drive D: but after the conflict resolution, it may become drive E:. Be aware of this when performing a conflict
resolution. To maintain the same drive lettering, the SATA cables connected to the drives may need to be swapped, or
in the case of a SATA-based removable drive unit, the order of the drives within the chassis made need to be
changed. Press ‘Y’ to accept the change and resolve the conflict.

RAID Coof iguration ility - Silicon Image Inc. Copyright (C) Z060

MmN MM HELP
Create BAID set Prezz “Enter” to =zelect
Delete BAID set the set

Rebuild Raldl =et

Logical Drive Info

The drive letter might be changed 1
fre You Sure { YA IT

PHYSICAL DRIVE LOGICAL DRIVE

@ Maxtor ARGGELI Va6 Sl Raidl Set SH626H8
1 Maxtor 4DEGEHD 586278 5TI3061305

2 HMaxtor 4REBOLI 7H16M

3 STI30613AS EBHZIHE

Th:5elect Meoa ESC:Previous Memu Enter:Select Ctrl-E:Exit

4. The conflict will be resolved. The RAID Set will appear in the Logical Drive window.

RAID Conf iguration Utility - Silicon Image Inc. Copyright (C) 2060

MAIN HEMU HELP
Create RAID set Help for resolving
belete RAID set conf | icts

Rebuild Raidl set

Logical Drive Info

PHYSICAL DRIVE LDGICAL DRIVE

8 Maxtor REGELI o167 Maxctor 4REEEL3 a6
1 Maxtor 4DOGEHI 586 S5il Raidl Set S8626M8
Z Haxtor 4REGELI FH167ME STI0681 RS ZBLZWE
3 STHO0130S 286298

Th:5elect Mena ESC:Previous Menu  Enmter Select Ctrl-E:Exit
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Low Level Formatting

The Low Level Format menu selection allows the complete erasure of data on a hard drive. This is not an action which
typically needs to be performed as formatting the drive under Windows is usually sufficient to prepare the drive for use.

Logical Drive Information

This menu item allows the display of the assignment of physical drives within a logical set (RAID set, RAID 1 spare, or
unassigned). It is a display-only function. Use the up and down arrow keys to scroll between the drives in the Logical Drive
Properties window. Press the ESC key when done viewing logical drive information.

Copyright © 2003 Silicon Image Inc. SATARaid User's Manual
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7 Allocating Partitions

After the Raid set(s) have been created, the BIOS reports the new set(s) as a new drive attached to the system. This drive
must have a partition defined on it, then the drive must be formatted in preparation for use under Windows.

Windows XP, 2000, and NT use the Disk Management utility that is part of the Operating System. There are enough
nuances that make it important to follow the procedure specific to the Operating System.

Windows 98 and Me use a significantly different procedure; defining the partitions is accomplished by booting the system to
a DOS prompt and using the FDISK utility. Formatting and naming of the partitions is performed under Windows.

Windows XP & 2000

Before creating any partitions, RAID sets must first be created using the BIOS RAID Utility or the SATARaid GUI. Once the

sets have been created, allow the system to load Windows. Once Windows is running, open the Disk Management window
located at:

Control Panel> Administrative Tools> Computer Management> Storage> Disk Management

A window similar to the following should appear:

=) Fle Acion Vew Window Help =181
e Em 3|0
=] Computer Managemert (Local) Volume | Layout | Type | File System [ Status | Capacty | Free Space [ % Free | Fault Tolerance | Overhead |
- System Tools CHDATA(CY Pattion Basic FAT32 Healthy 11501GE 1021GB 8% Mo 0%
- B[] Evert Viewer ZSINEW (D) Parition Basic CDFS Healthy 10 MB 0MB 0% No 0%
Shared Folders =3 System {E) Parition Basic NTFS Healthy (System) 14504 GE 11853GE  79% Mo 0%
Local Users and Groups
& Performance Logs and Alerts
% Device Manager /
_-‘_"_g SIDIEQE 1
-5 Removable Storage
-l Disk Defragmenter
— Disk. Management
[+ #4 Services and Applications ;
< Disk 0
Basic System (E:)
145.04 GB 145.04 GB NTF5 3 LY
Online | Healthy (System)
< Disk 1 I
Basic DATA (C3)
115.04GB 115.04 GB FAT32
Cinline Healthy
< Disk 2
Dynamic
152.66 GB 15266 GB
Online Unallocated
< Disk 3
Dynamic
27.95GB 2755GB
Online Unallocated
=} co-RoM 0
CD-ROM
10 MB 10 ME CDFS
Online Healthy
%l || | B Unallocated il Primary partition

This window has three main sections:

1) System listing of all formatted and available disks/RAID Sets.
2) Report of physical connection of disks/RAID Sets.

3) Report of partition status, disk letter, and volume name.

SATARaid User's Manual e Copyright © 2003 Silicon Image Inc.
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In the physical connection window, every disk should report as:
Basic
Disk Size (the actual available disk space will be reported here)
Online

Instead of “Basic,” a disk may also report as either “Unknown” or “Dynamic.” If the disk reports as “Unknown” right-click on
the disk icon and click “Write Signature.” A window will appear with the disk in question (all “Unknown” disks may appear in
this window). Make sure the box next to each disk is checked, then click OK. The disk should now report as “Basic.”

If a disk reports as “Dynamic,” right-click on the icon of that disk, and click on “Convert to Basic Disk...” Within seconds the
disk should report as Basic.

Creating the Partitions

In the Report of physical connection of disks/RAID Sets section, the order in which the drives are displayed corresponds
directly to the order the Sets appear in the BIOS. Therefore, the first Unallocated Partition represents Set 1, and so on.

1. Inthis example, there are two disks with unallocated partitions. Right-click on the partition of the first disk and click on
“New Partition.”

2. The “Create Partition Wizard” should appear. The first window is an introductory window to the Wizard. Click Next.
3. The second window designates the partition type. Choose primary partition and click Next.
New Partition Wizand

Select Partition Type _
There are three types of partiions: primary, extended, and logical.

Copyright © 2003 Silicon Image Inc. SATARaid User's Manual
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4. The third window designates the partition size. Since this is a Striped RAID set utilizing 2 disk drives, the size of the
partition will be approximately twice the size of the smallest single disk drive. Click Next.

MNew Partition Wizard

.Mw Size
' MW&W&W“MW

5. The fourth window designates the drive letter of the partition. Change the drive letter if desired. Click Next.

MNew Partition Wizard

Assign Drive Letter or Path
: Fhm_mmmammmEmﬁmmm

SATARaid User's Manual
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6. The next window allows the volume label to be set and selection of the type of formatting to take place upon the
creation of the partition. Make sure the Format this partition. . .” radio button is selected. Name the volume as desired
(suggestions are generic names such as STRIPED SET or something specific to use such as FINANCIAL, CRITICAL,
MISCELLANEOQOUS, etc.). Itis recommended to use the default NTFS for the file system. Click Next.

New Partition Wizard x|
Format Partition
To store data on this partition, you must format it first.

Choose whether you want to format this partition, and f s0, what settings you want to use,

¢ Do not format this partition
% Format this partition with the following settings:

File system: [NTFS =l
Allocation unit size: IDefauh ;!
Volume label: |Haiu:| D Set

™ Perform a quick format
[ Enable file and folder compression

< Back Mext > Cancel

7. The lastwindow is a summary window listing all of the selections made. After verifying that everything is correct, click
Finish.

New Partition Wizard x|
Completing the New Partition
Wizard

You have successfully completed the MNew Partition Wizard.

You selected the following settings:

Partition type: Primany partition e
Disk: selected: Disk 2

Partition size: 156328 MB

Dirive letter or path: F:

File system: MTFS

Allocation unit size: Default b
Wolume label; Raid [ Set

Ciirde fommat - Mo .:I

To close this wizard, click Finish.

< Back Finish Cancel
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The status of the newly created partition in the Disk Management window should change to Formatting and the percentage
complete will be displayed. Depending upon the size of the partition, the format process may take several minutes. When
complete, the status will change to “Healthy” and the name and drive letter will be updated. Once the disk reports Healthy, it

appears in the listing in System Listing section with all of its pertinent information as well.

ECorq:derllla!aganert

=) Fle Action Vew Window Help

-lolx
JSETE

e am 2 [

1] 1+

B Frimary partition

g Computer Management {Local) Volume | Layout | Type | File System | Status | Capacity | Free Space | % Free | Fault Tolerance | Overhead |
Eﬁa System Tools = F) Partition  Basic Formatting : (36%) 15266GE 15266GE 100% No 0%
.rf'__'l.i Evert Viewer = (G) Parition Basic Formatting : {99%) 2755GB. 2755GB 100% Neo 0%
-] Shared Folders EIDATA(C) Pattion Basic FAT32 Heatthy k 11501GB 1021GB 8% No 0%
[-#& Local Usersand Groups || Sy NEW (D) Patttion Basic CDFS Healthy 0ME  OME 0%  No 0%
| -4 Perfommance Logs and Aletts | 5 yem () Partition  Basic  NTFS Heathy (System) ~ 149.04GE 11859GB  79%  No %
. =) Device Manager
b & Storage
H - Removable Storage
-Igy Disk Defragmenter
. iggd Disk Management
[+ Services and Applications i
<& Disk 0
Basic System (E:)
149.04 GB 149.04 GB NTFS
Heatthy {System)
< Disk 1
Basic DATA (C2)
3 Tﬁ_.MGH 115.04 GB FAT32
Online: Healthy
=9 Disk 2
Basic (F2)
152.66 GB 152 6 GE
Online Formatting : {(36%)
< Disk 3
Basic G)
2?95 GB 27.95GB
Orline: Formatting ; (99%)
22 CD-ROM D
CD-ROM NEW (D)
10 MB 10 MB CDFS
Online Heatthy

Repeat the above procedure as needed for any other partitions. Close the Data Management window by clicking on the
small boxed “X” in the top right corner of the window. Click on the “My Computer” icon on the Desktop. The new drives will
be visible and properly named. The new disks are available for use.
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Windows NT

Before creating any partitions, RAID sets must first be created using the BIOS RAID Utility. Once the sets have been created,
allow the system to load Windows. Once Windows is running, open the Disk Management window located at:

Control Panel> Administrative Tools> Computer Management> Storage> Disk Management

A window similar to the following should appear:

Z& Disk Administrator

Partition  Toolz  Wiew Optionz Help

==

=l Dizk 0

13540 ME

|

=l Disk 1

MNTFS
13540 ME 13540 ME

= Dizk 2

43375 MB

= Dizk 3 H:

=

| . Frimary partition

| Partition |2000 MB  |MTFS C

This Write Signature window may appear first: If so, answer YES for each disk reported with no signature found.

Confirm |

Mo zighature found on Dizk 0. ‘WWiiting a signature iz a zafe operation
and will not affect your ability to access this dizk from other operating
gystems, zuch az DOS.

[f wou chooze not to write a signature, the disk will be marked
CFF-LINE and be inacceszable to the YWindows MT Digk
Adrninistrator program.

Do you want bo write a zighature on Digk 0 2o that Disk Administrator
can access the dive?
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After any required disc signatures have been written, a window similar to the following will appear:

The first button on the toolbar opens the Disk Administrator Volumes window, which lists the recognizable Volumes, their

é, Disk Administrator

Partition  Toolz Miew Optionz Help

==

= Disk 0

13540 ME

|

= Diszk 1

NTFS
13540 ME 13540 MEB

=l Disk 2

43975 MB

= Dizk 3 H:

[

| . Primary partition

Partition 2000ME  |MTFS C:
!

capacity, free space, type of format, etc. The second button opens the Disk Configuration window (shown above), detailing
all disks (or RAID Sets), partitions, and allows he user to format and name each partition and volume. Section 1 reports the

size of each disk (or RAID Set). Section 2 reports each partition, and allows the user to format or delete partitions.

Creating the Partitions

1.

© ©®© N o g~ w DN

[EnY
o

11.
12.
13.

SATARaid User's Manual

If any disk in the RAID set appears to be formatted, right click on that partition (Section 2) and select Delete.

Once all disks are reporting as Free Space, right-click on each partition and select Create...
A Create Primary Partition window should now appear. Click OK.

Click Confirm.

Repeat this step for each disk.

Now, right-click on the first disk and select Mark Active.

A window will appear stating that this will take place on the next reboot. Click OK.

Repeat this step for each disk.

Close window. Confirm saving changes. Click Yes.

. Disk Administrator will report that the disks were updated successfully. Click OK.

Re-open Disk Administrator.
Right-click on the first disk (this should now be the Striped Set).

Select Format... A window similar to the following window will appear:

o —— Copyright © 2003 Silicon Image Inc.
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Format E:\ |
Capacity:
I [Inknown capacity j

File System

[NTFS =

Allozation Lnit Size

I Default allozation zize j

Wolume Label

— Format Optionz

[ Enable Compression

Start I LCloze

14. Verify the settings as follows:
a. Capacity can not be changed.
b. Make sure that File System has NTFS selected.
c. Don't change the Default Allocation Size.
d. Select an appropriate name for Volume Label.
e. Select Quick Format.
15. Click on Start. The drive will be formatted.
16. Repeat this procedure for any remaining drives.
17. Close Disk Administrator and open My Computer (icon should be on Desktop).
18. The new disks should now appear in the My Computer window.

19. Close all windows and applications and Restart the computer.
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Windows 98 & Me

Windows 98 and Me do not have a Disk Administrator or Disk Management utility. Instead, after creating RAID sets using
the BIOS RAID utility and booting Windows, the partitions must be created using the FDISK program. To invoke FDISK from
within Windows:

1. Click onthe START button
2. SelectRun...

3. Type fdisk in the Open.. box
4. Click OK

The following window will likely appear:

SATARaid User's Manual o — Copyright © 2003 Silicon Image Inc.
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The Current Fixed Drive typically will be the System Drive (C:). In order to create partitions, the fixed drive needs to be
changed. Select 5 and press Enter. A screen similar to the following will appear:

Change Current Fixed Disk Drive

Enter the disk number to partition and press Enter. FDISK will return to the Options screen.

With the Current fixed drive set at the disk needing to be partitioned, Select 1 and press Enter to create the partition on the
drive. The following window will appear:
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Create DOS Partition or Logical DOS Drive

Press Enter to select Create Primary DOS Partition. FDISK will scan the drive and the following window will appear. Press
Enter to confirm use of the entire drive capacity for the partition.

Create Primary DOS Partitiom

While the partition is being created, a progress indication appears at the bottom of the screen. Once the percentage counter
reaches 100%, the following window will appear:

SATARaid User's Manual — — Copyright © 2003 Silicon Image Inc.
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Create Primary DOS Partition

he max

2>
L

1 Ll

avallabl

Primary DOS Partition created, drive letters changed or added

I'ri Esc ti

Press the Esc key to return to the FDISK Options menu. Repeat the process for any remaining drives that need to be
partitioned. When all drives have been partitioned, return to the FDISK Options menu, then press Esc to exit FDISK. The

computer will need to be rebooted.

After restarting the computer and booting Windows double-click on the My Computer icon. Right-click on each new drive

and select Format.

E My Computer

|_| File Edit ‘iew Go Favortes Help

‘ € . 2 o p
| Jach B Up Cut
i i Address |_§i ty Computer
3% Floppy [&:] Development D] Open
() Explore
e Fnd..
P - _,3‘,,'3@ WinZip 3
| — ——" |= L et
Drats [E:] Inztalled [F:] e (12 Sharing...
— s = —
| ve,ﬁ | "H‘ﬁ E Create Shortcut
Prirters Contral Panel  Schedu Properties
Task:
\..'\.";-h Fnld‘ﬁrv

Formats the selected drive,

B

Select Full Format, enter the Label (name) for the drive or RAID set if desired and click OK.
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The following window will likely appear. Click OK to proceed.

Format - [D:])

X

Repeat for each new drive. The new drives are now ready to be used.
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8 SATARaid GUI Overview

The SATARaid GUI Installation program configures the SATARaid GUI to automatically start when Windows is started. If the
SATARaid GUI does not automatically start or is closed by the user, choose the JAVA SATARaid program from the Start

Menu to launch the GUI.

The SATARaid GUI monitors the system’s RAID Set in the background. It runs minimized in the System Tray. To open the
main window, click the icon located on the taskbar.

The main window will display:

’7 Configuration for SATARaid =] E3

%) Sil RAID 0 Set

\

Devices
Window

Infarmation 2003.09.20 at 21:03:44 BATARaId Configuration tool started.
Information 2003.09.20 at 18:26:30 SATARaid Configuration tool started.
Information 2003.09.20 at18:12:12 SATARaid Configuration tool started.

Event Viewer
Window

Devices and Information Windows

The Devices window identifies the computer running SATARaid, SATA host adapters, SATA devices, and configured RAID
sets. Selecting each component in the configuration tree displays in the Information window data that is unique to that
component. Selecting a specific device channel will show that channel’s information. Selecting a specific drive reports all
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pertinent information for that drive, including the drive’s serial number, firmware version, ATA version and current mode as
well as Configuration and Disk Identification information. Selecting Sets lists the Sets in the configuration tree and provides

information on RIO Version.

Selecting a specific RAID set, such as Set 0, and the type of RAID set, the number of members and capacity is reported (A).

Information 2003.09.20 at 21:03:44 SATARaId Configuration tool started,

The Members tab of this window (B) reports the device identification (corresponding with the information in the BIOS) and
the state of each device. The State of the “destination” drive that is being rebuilt may report as Rebuild for a long period of
time depending on the size of the disk.

SMART and Configuration information is displayed by selecting the Smart Configuration tab (C). Also in this section is a
selection for automatically adding a hot spare and initiating a rebuild in the event of a fault on a RAID 1 set. Note that the
spare drive must have previously been allocated in the RAID BIOS configuration screen.

Data Identification can be displayed by selecting the Identify Data tab (D).
SATARaid User's Manual
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Event Viewer and Events Windows

The Event Viewer and Events Windows display SATA device-related events that occur while SATARaid is running. Selecting
categories in the Event Viewer window applies a filter to the Events window so that only messages of the type selected are
displayed. This allows only Warning or Error messages to be seen, for example.

1=

= AEver f

(2 Information Information  2003.08.20 at 21.03 44 'SATARaid Configuration tool started.
Warning Infarmation 2003.09.20 at 19:26:30 SATARaid Configuration tool started.
Errar Information 2003.08.20 at 19:12:12 SATARaid Configuration tool started.

SATARaid Toolbar and Menu Commands

The Toolbar buttons from Left to Right are:
A — RAID Management

B — System View

C - Configure SATARaid

D — Send Configuration

E — Save Configuration

F— Copy Configuration

G- SATARaid Help

All options available via the Command Menu are replicated on the toolbar except Exit and About SATARaid. The Menu
commands are shown below

Ele Advanced Help

Save Configuration RAID Management SATARaid Help
Copy Configuration System View About SATARaid
Exit Configure SATARaid

Send Configuration

The commands are documented on the pages that follow.
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RAID Management

This command allows the management of the RAID sets and drives on the SATA host adapter. It is available only under
Windows 2000 and XP. See Section 10 - RAID Set Management Under Windows 2000 & XP for detailed instructions on
using this feature.

System View

This command displays a graphical representation of the host adapter and RAID sets. Clicking on each of the components
and then clicking the Details button will open a new window showing more information on the selected device.

- System View !EE
gl-3114U-0 i

RAID Type
Striped Set

ai

Efziiz)| |

Cloge

Configure SATARaid

This command allows the configuration of the SATARaid program to be viewed and changed. SATARaid configuration is
documented in detail in the next section of this manual.

Send Configuration

This command allows the SATARaid configuration file to be emailed to the address selected during configuration. This
function is used most frequently when contacting the system administrator for technical support.

Save Configuration

This command allows the SATARaid configuration to be saved.

Copy Configuration

This command allows the creation of a copy of the SATARaid configuration file.

SATARaid Help

This command opens an interactive help dialog using the standard Windows help interface.

Exit

This command is displayed only on the command menu. Choosing this command exits the SATARaid program.
Confirm

\i{) Do you really want to close the application ?
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About SATARaid

This command is displayed only on the command menu. Choosing this command displays a dialog box with more
information about the SATARaid program, including the revision level.
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9 SATARaid Configuration

SATARaid configuration options include customization of the settings for Event Notification, E-mail Notification, Log File,
Audio, and Popup. The first tab displayed when SATARaid configuration is opened is for Event Table configuration. This
setting determines which events are displayed in the Event Table.

The messages logged for the various settings are as follows:
- Error Level - The following messages are logged:
= Errors
- Warning Level - The following messages are logged:
=  Warnings
= Errors
- Information Level - The following messages are logged:
= Informational
=  Warnings
= Errors

- Disable All - No events will be logged.

Configuration

SATARaid User's Manual e — Copyright © 2003 Silicon Image Inc.
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The next tab is used to set the interval time in seconds for the program to poll the status of the host adapter and devices.
Lower settings may have an impact on system performance. If the RAID sets are subject to heavy activity, the Event Time
interval should be increased.

Configurati

The SMTP tab allows the server name to be set for all SATARaid email-related functions. These include sending of
configuration files and automatic notification. This entry must include the full name and of server and the top-level domain,
for example mail.mycompany.com or smtp.mymailserver.com. Contact the System Administrator if the name of the SMTP
server is not known.
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The current SATARaid configuration may be sent via e-mail. This feature is most often used when contacting the system
administrator for technical support. Select the e-mail tab in the SATARaid Configuration Menu and enter the default e-mail
address and subject line for the party receiving the configuration data. The default address and subject can be overridden
prior sending the email.

Configuration

When different types of events occur, SATARaid can send notices to assigned individual e-mail addresses. Select the
Notification tab and enter the e-mail addresses of all parties to whom the notices will be sent.
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Configuration
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The Event Levels tab is used to select which events trigger a message to be sent to those in the Notification email list. (see
Notification on previous page)

- Error Level - The following events will be sent:
= Errors

- Warning Level- The following events will be sent:
=  Warnings

. Errors

Information Level - The following events will be sent:
= Informational
=  Warnings
= Errors

- Disable All - No event logs will be sent.

Configuration

S
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The log file is used to store event information received from all Silicon Image RAID drivers. The log file is a text file and can
be viewed with any text viewer (such as Notepad) or with the Event Property page of SATARaid. Use the Log File tab to set
location and the desired filename for the log file.

Configuration

The Audio tab is used to select audio alerts in response to events. Each event can use a different audio alert, and each can
be individually disabled.
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SATARaid can be configured to notify the user of events using messages in popup windows. These alerts can occur
separately or in conjunction with audio alerts and email notification. Use the slider control to set the event level for popups
to occur:

- Error Level - The following events will trigger a popup window:
= Errors
- Warning Level- The following events will trigger a popup window:
=  Warnings
= Errors
- Information Level - The following events will trigger a popup window:
= Informational
= Warnings
= Errors

- Disable All - No events will trigger a popup window.

Configuration
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10RAID Set Management Under Windows 2000 & XP

Selecting the RAID Management command or toolbar button causes a RAID Configuration Wizard to open. Click Next to go
the Main Operation Menu screen.

NOTE: Modifying RAID Sets may result in the existing data on the affected drives being permanently lost. Make sure all data
is backed up prior to executing any operation described in this section.

RAID Wizard

‘Main Operation Menu

Dejete Spare Drive

Menu selections that are available depend on the number of drives available and whether any RAID sets currently exist. The
commands available from within the Wizard are:

Create RAID Set is used to create a new RAID 0, 1, or 10 Set.

Delete RAID Set is used to delete a RAID Set or to deallocate a spare RAID 1 drive.

Modify RAID Set allows certain parameters of the RAID Set, such as rebuild rate for RAID 1, to be modified.
Create Spare Drive For RAID 1 is used for allocating a spare drive to a RAID 1 set.

Delete Spare Drive removes the allocated spare drive from a RAID 1 set.

These operations are detailed in the pages that follow.
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Creating RAID Sets

As previously discussed, the Silicon Image SATA host adapter supports RAID 0, 1, and 10 configurations. The selection of
the RAID level to be used should be based upon factors including performance, data security, and number of drives
available. It is best to carefully consider the long-term role of the system and plan the data storage strategy appropriately.

Creating a RAID 1 Set
The following example shows the creation of a RAID 1 Set with Duplication.

1. Start the RAID Wizard. Select “Create RAID Set” and click Next.

RAID Wizard

Main Operation Mehu

2. Choose the type of RAID set to be created and click Next.
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RAID Wizard

Create Operation Menu
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3. The following message may be displayed. Click OK to acknowledge.

4. Select the Source and Target disks for the Set and click Next.

Create RAID 1 Set With Duplication

RAID 1 Set configuration to be created
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5. A window will be displayed noting configuration success. Click Finish.

RAID Wizard

You have finished with Raid Configuration Wizard

[

6. An acknowledgement window will appear. Click Finish. A moving bar will appear in the window while the operation is
in progress. Once the window closes, the operation is complete. When the window closes, the new RAID Set will
appear in the SATARaid window under RAID Sets. After allocating any other RAID sets, you will need to create and
format the new partitions. See Section 7 - Allocating Partitions for instructions.

RAID Wizard

You have finished with Raid Configuration Wizard

SATARaid User's Manual
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Creating a RAID 0 Set

1. Referring to the example above for creating a RAID 1 Set, start the RAID Wizard. Select “Create RAID Set” and click

2. Hold down the Ctrl key on the keyboard while clicking devices to add them to the RAID Set. A RAID 0 set must contain
at least two members. Add as many members as desired. Click Next.

RAID Wizand
Create RAID 0 Set

RAID 0 Set configuration to be created

3. Anacknowledgement window will appear. Click Finish. A moving bar will appear in the window while the operation is
in progress. Once the window closes, the operation is complete. When the window closes, the new RAID Set will
appear in the SATARaid window under RAID Sets. After allocating any other RAID sets, you will need to create and
format the new partitions. See Section 7 - Allocating Partitions for instructions.
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RAID Wizard

SATARaid User's Manual

You have finished with Raid Configuration Wizard
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Creating a RAID 10 Set

1. Referring to the example above for creating a RAID 1 Set, start the RAID Wizard. Select “Create RAID Set” and click
Next. Select ‘Create RAID 10 Set’ and click Next.

2. Highlight the device to add in the lower section of the Create RAID 10 Set window. Click the up arrow under the First
mirror members section to add the first device to the RAID Set. Repeat for the second device. Click the up arrow under
the Second mirror members section to add the third device to the RAID Set. Repeat for the fourth device. A RAID 10
set must contain at least four members. When done adding members, click Next.

RAID Wizard
Create RAID 10 Set

IRAID 10 Set configuration ta ke created

Channel 2 C -]

Channel 3 Device

3. An acknowledgement window will appear. Click Finish. A moving bar will appear in the window while the operation is
in progress. Once the window closes, the operation is complete. When the window closes, the new RAID Set will
appear in the SATARaid window under RAID Sets. After allocating any other RAID sets, you will need to create and
format the new partitions. See Section 7 - Allocating Partitions for instructions.
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RAID Wizard

SATARaid User's Manual
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Deleting RAID Sets

For various reasons it may be necessary or desired to delete an existing RAID Set. The following example shows the
deletion of an existing RAID 0 Set.

1. Start the RAID Wizard. Select “Delete RAID Set” and click Next.

RAID Wizard

‘Main Operation Mehu

Create Spare Drive For RAID

Crelete Spare Drive

2. Select the type of set to be deleted and click Next.

RAID Wizard

Delete Raid Set Menu

Copyright © 2003 Silicon Image Inc. SATARaid User's Manual

Silicon Image

5




3. Selectthe set to be deleted and click Next.

RAID Wizard
Delate RAID Set 0

Select RAID Set 0 to Delete

4. An acknowledgement window will appear. Click Finish. A moving bar will appear in the window while the operation is
in progress. Once the window closes, the operation is complete.

RAID Wizand

You have finished with Raid Configuration Wizard
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Modifying RAID Sets

This feature allows the configuration of various settings related to a RAID Set to be adjusted. The following example shows
the modification of the rebuild rate of a RAID 1 Set.

1. Start the RAID Wizard. Select “Modify RAID Set” and click Next.

RAID Wizard

‘Main Operation Menhu

Create RAID Set

Zet
Cregte Spare Drive For RAID 1
Delete Spare Drive

2. Select the operation to be performed and click Next. Only operations that are valid for the selected set will be
displayed.

RAID Wizard

Modify Operation Menu
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3. Select the set on which the operation is to be applied and click Next.

RAID Wizard
Select RAID Set 1/10

4. Change the setting as desired. Click Next.
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5. An acknowledgement window will appear. Click Finish. A moving bar will appear in the window while the operation is
in progress. Once the window closes, the operation is complete.

RAID Wizand |

You have finished with Raid Configuration Wizard
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The following example shows modification of a RAID 1 Set by adding a member.

1. Start the RAID Wizard. Select “Modify RAID Set” and click Next.

RAID Wizand

‘Main Operation Menu

Creste RAID Set

Create Spare Drive For RAID 1
Delete Spare Drive

2. Select the operation to be performed and click Next. Only operations that are valid for the selected set will be
displayed.

RAID Wizand

Modify Operation Menu

] &0 SET 1410
et Rehuild Rate For RAID SET 110
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3. Select the set on which the operation is to be applied. Select the device to be added. Click Next.

RAID Wizard
fdd new member to RAID Set

Select RAID Set for newly added member

4. An acknowledgement window will appear. Click Finish. A moving bar will appear in the window while the operation is
in progress. Once the window closes, the operation is complete.

RAID Wizand

You have finished with Raid Configuration Wizard
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5. Return to the SATARaid Main Window. In the Devices window, select the RAID Set to which you have added the
device. Select the Members tab for the RAID Set in the Information window. From here, the progress of the RAID Set
rebuild can be monitored.
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Creating a Spare RAID 1 Drive

Creating a spare RAID 1 drive allows the spare to be quickly added to an existing RAD 1 set in the event of a catastrophic
failure. The following example shows the creation of a RAID 1 spare drive.

1. Startthe RAID Wizard. Select “Create Spare Drive For RAID 1” and click Next.

RAID Wizard

‘Main Operation Menu

2. Selectthe disk to be used to create the spare. Click Select. The drive will be displayed in the Spare Disks window.
Click Next.

Copyright © 2003 Silicon Image Inc. SATARaid User's Manual

Silicon Image

G2 L]



RAID Wizard
Select RAID 1 Spare Disks

Select Spare Disk(s) for Raid 1 Set{s)

3. Anacknowledgement window will appear. Click Finish. A moving bar will appear in the window while the operation is
in progress. Once the window closes, the operation is complete.

RAID Wizard

You have finished with Raid Configuration Wizard
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Deleting a Spare RAID 1 Drive

For various reasons it may be desired or necessary to deallocate a RAID 1 spare drive. The following example shows the
deletion of a spare RAID 1 drive.

1. Startthe RAID Wizard. Select “Delete Spare Drive” and click Next.

RAID Wizard

‘Main Operation Menu

Create Spare Drive For RAID 1

Delete Spare Drive

2. Select the drive to be deallocated and click Deselect, then click Next.
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RAID Wizard
Select RAID 1 Spare Disks

Select Spare Disk(s) for Raid 1 Set{s)

78167 ME

3. Anacknowledgement window will appear. Click Finish. A moving bar will appear in the window while the operation is
in progress. Once the window closes, the operation is complete.

RAID Wizard

You have finished with Raid Configuration Wizard
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