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TAS5002 User Manual Version 1.0

Package Contents:

- TA5002 RAID system tower

- Five Serial ATA drivetrays

- Oneexternal Serial ATA cable

- Utilities CD-ROM with drivers, User Manuals and SATARAIDS software utility
- Quick Setup Guide

- One eSATA controller (with Sil3124 chip)

- Screw driver and screws for hard drive mounting

Health and Safety Precautions

Only qualified persons are authorized to carry out maintenance on this device. Read this User's Manual carefully,
and follow the correct procedure when setting up the device. Do not open your TA5002 or attempt to disassemble
or modify it. Never insert any metallic object into the unit to avoid any risk of electrical shock, fire, short-circuiting
or dangerous emissions. Y our TA5002 contains no user -serviceable parts. If it appears to be malfuncioning, contact
us technical support representative. Never expose your device to rain, or use it near water, or in damp or wet
conditions. Never place objects containing liquids on the TA5002, as they may spill into its openings. Doing so
increases the risk of electrical shock, short-circuiting, fire or personal injury. Make sure that the computer and
TAB002are electrically grounded. If the devices are not grounded, there is an increased rish of electrical shock.
Power requirements 100-240 V~, 60-50 Hz.

Trademarks

Apple, Mac, Macintosh are registered trademarks of Apple Computer, Inc. Microsoft, Windows NT, Windows 98,
Windows 98 SE, Windows 2000, Windows Millennium Edition and Windows XP are registered trademarks of
Microsoft Corporation. Other trademarks mentioned in this manual are the property of their respective owners.

IMPORTANT INFORMATION

Any loss, corruption or destruction of data while using a TA5002 device is the sole responsibility of the user, and
under no circumstances will TA5002 be held liable for the r ecovery or restoration of this data. To help prevent the
loss of your data, TA5002 highly recommends that you keep two copies of your data; one copy on your external
hard drives, for instance, and a second copy either on your internal hard drive, another external hard drive or some
other form of removable storage media, such as CD, DVD or Tape.
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Introduction

Congratulations on the purchase of your new TA5002. This external SATA (eSATA) Storage Array RAID
Subsystem with built-in Port Multiplier and eSATA host interface, supports both 1.5 Gb/s and 3Gb/s Serial ATA
transfer rates. Connected to an eSATA PCI-X/PCI or PCle card, this subsystem gives your more than 10 times the
data transfer speed of an average Network-attached storage (NAS) and massive hard drive space capability. It
supports RAID 0, 1, 5, 0+1, JBOD functions, providing a protected, easy to manage, cost effective storage solution.

Key Benefit

Reliable: RAID 0, 1, 0+1 and 5 to protect data and ensure accessibility; Self-healing storage with auto-rebuild and
hot spare functions.

Safe: Hard drive temperature monitoring and alarm system; Five hot-swappable SATA hard drive trays with special
designed power-off and lock mechanism to take offsite as a safe backup.

Easy: Plug and play; Easy to setup and manage; Host controller included.

Fast: Over 10 times faster average NAS system; Supports High Definition video stream; Sustained data transfer
throughput up to 230 Mbytes/sec.

Huge: Supports five SATA/SATA Il hard drives (not included); Combined capacity up to 3.75+ TB

Expandable: Hot-swappable drive trays to enable adding hard drive and capacity as needed; Multi-port host adapter
to connect and manage multiple external storage arrays

Features

* High Speed SATA 1l 3Gb/sinterface

» Over 10x faster than average NAS system

* Supports High Definition video stream

» Massive storage capacity support of 3.75TB+

» Advance RAID data protection

* Five hot-swappable drive trays for easy expansion

Specifications

Capacity: 3.75GB+

Host Interface: eSATA, 3Gb/s

Sustained Transfer Rates: Up to 230MB/s*
Supported RAID Levels: RAID 0, 1, 5, 0+1, JBOD
Operating Temperature: 0o Cto 350 C
Operating Humidity: 20% to 80% non-condensing
Storage Humidity: 10% to 90% non-condensing
Power Consumption: 150W Max (with 5 drives)
Power Connection: 110V to 240V AC, 50/60Hz
Dimensions: 6.75" x 9.5” x 11"

Weight: 15 LB (without drives)

OS Support

- Windows 2000, XP, 2003 (RAIDO, 1, 0+1, 5, JBOD)
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- Mac OS X 10.4.x or later (JBOD, RAIDO), Mac OS X 10.3.9 (RAID 5)
- FedoraCore 4 Linux, SUSE Enterprise 9.0 (RAIDO, 1, 0+1, 5, JBOD)
Red Hat Enterprise Linux 4.0 (RAIDO, 1, 0+1, 5, JBOD)

* The peak TA5002 data transfer rate descried is based on afive SATA |l drive setup in aRAID 0 configuration; Average NAS system data
transfer speed is based on 20Mbytes/sec.

Front and Back Views

Jl

o L

AN

1 - Power LED: Indicates power on

2 - Temperature Alarm LED: Indicates system operating temperature is over limit

3 - Case Fan Alarm LED: Indicates case fan fail

4 - Power Button: Push to turn/off the system

5- Hard Drive Tray LEDs: Green indicates drive tray connected, Y ellow blinking indicates disk activity
6 - Hard Drive Tray: Each drive tray can hold one-inch high, 3.5” form factor Serial ATA disk drive

7 - Case Fan: 92 x 25 mm

8 - Power Supply Connector: Power requirements 100-240 V~, 60-50 Hz

9 - Alarm Reset: Disable aarm buzzer when the alarm is set off due to the temperature is over limit or case fan fail.
It is not recommanded to operate when the dlarmis set off.

10 - System Reset: Restart the system

11 - Host LED: Indicates connection with the host

12 - External SATA Il port: Type“l” eSATA standard

Controller and Accessories

1- Host Controller:TA5002 -PCI/PCI-X Card

2 - Driver CD: Drivers, manuals, utilities software
3 - Screw Driver: use for unlock the drive tray

4 - Screws:. use for mounting hard drives

5 - Power Cord

6 —External Serial ATA cable
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Setting Up Your TA5002

Install the eSATA Controller

1. Turn off the host system.

2. Remove the cover of the host system.

3. Remove the inside slot cover of an available PCI or PCI-X slot on the motherboard.

4. Install the TA5002 -controller card into the open PCI or PCI -X dot. Secure the bracket to the system’s frame.
5. Fasten the controller card bracket to the system case.

Install Serial ATA Hard Drives

1. Use the provided screw driver push slightly into the hole next to the drive tray LEDs to unlock the drive tray.
2. Pull the drive tray out from the TA5002 drive bay.

3. Slide the Serial ATA hard drive into the tray and line up the screw holes on both sides.

4. Fasten the hard drive with the screws provided.

5. Slide the tray with the hard drive back into the TAS5002drive bay.

6. Push the handle until it clicks and the tray islocked in place.

7. Repeat step 1 to 6 to install additional hard drives or add drives later.

Setup the TA5002

1. Attach one end of the external Serial ATA cable to one of the external port on the TA5002 controller card installed in
the host computer.

2. Connect the other end of the external Serial ATA cable to the TAS002's eSATA port.

3. Attached the power cable to the TA5002 and the other end to the proper AC receptacle.

4. Turn on the TA5002 and the host compulter.
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Installing Driver

The procedures in this section assume that the Windows or Mac operating system has already been installed on
your PC or Server.

Note: For latest updates of the drivers, please visit www.siliconimage.com/support and search under
product "Sil3124" and select the proper operating system.

Microsoft Windows 2003 Server

Windows 2003 Server comes preloaded with the software drivers necessary to run the TA5002 controller card
You do not have to install the driver.

To confirm the driver installation

1. Right-mouse click the My Computer icon on your desktop and choose Manage from the pop-up
menu.

2. Double-click Device Manager.
3. Double-click SCSI and RAID controllers.
4. Verify that the Silicon Image Sil 3124 SATALink Controller appears, as shown here.

= Computer Management E}@I§|
g File  Action  Wiew  ‘Window  Help ;IilJ

« 0 B@E G @ A

Computer Management (Local) ==
- m Swystem Tools
+ Event Wiewer
+ Shared Folders
+ % Local Users and Groups
+ @4 Performance Logs and Alerts
E Device Manager

= @ Skorage
+ Removable Staorage ") Mice and other painting devices
Disk Defragmenter & Monitors

e

+ e Compuker
+] g Disk drives
+ j Display adapters
+-i= Floppy disk controllers
+-H Floppy disk drives
+-i=% IDE ATASATAPI contrallers
+-+m Keyboards
F
+

Disk Management + Other devices
+ @ Services and Applications + (#i Parks (COM & LPT)
+- 8% Processors
| @é SC5I and RAID controllers

@%l Silicon Image Sil 3124 SATALnk Controller
+-%), Sound, video and game controllers

+ System devices
+ Universal Serial Bus controllars
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Microsoft Windows XP

After you install the TA5002 controller card and connected the TA5002 , power on your computer, the
Found New Hardware Wizard opens.

Found Mew Hardware Wizard
Welcome to the Found New
Hardware Wizard

Thiz wizard helps vou install software for;

Silicon Image Sil 3124 SATALink Controller

[ -} If your hardware came with an installation CD

B2 or floppy disk, insert it now.

What do you want the wizard to do?

(%) Install the software automatically [Fecommended)
2 Install fram a list or specific location [Advanced]

Click Mext to continue.

F_‘ Mexst » ] F'_ Cancel

To complete the driver installation
1. Insert the utility CD-ROM.
2. Select Install the software automatically (Recommended) and click Next.

3. Ifyou get the Hardware Installation notice, click Continue Anyway.

Hardware Installation

L ] "_.. The zoftware you are inztalling for this hardware:
L
Silicon Image Sil 3124 SATALink Contraller

haz not pazzed Windows Logo testing o venfy itz compatibility
with Windows 2P, [Tell me why thiz testing iz important. |

Continuing your installation of thiz software may impair
or destabilize the comrect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
pazzed Windows Logo testing.

Continue Aryway l [ STOR Installation l
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4.  When installation is complete, click Finish.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

@ Silicon Image Sil 3124 SATALIRK Controller

Click. Finizh to cloze the wizard,

To confirm the driver installation

1. Right-mouse click the My Computer icon on your desktop and choose Manage from the pop-up
menu.

2. Double-click Device Manager.
3. Double-click SCSI and RAID controllers.
4. Verify that the Silicon Image Sil 3124 SATALink Controller appears, as shown here.

O/ Computer, Management E@@
Q File Action Wiew Window  Help — |5 J
& & B

I Computer Management: {Local) =
- @ System Tools

+ Event Viewer

+ Shared Folders

¥ % Local Users and Groups

+- 4] Perfarmance Logs and Alerts
=), Device Manager

- g storage
+ Remowable Skarage ) Mice and ather painking devices
Disk. Defragmenter 5 Manikors

é Compuker

“a Disk drives

é Display adapters

(=4 Floppy disk controllers

_ﬁ Floppy disk drives

(=% IDE ATAJATAPT controllers
w5 Keyboards

] o e e O R R R

Disk. Management Other devices
+ @ Services and Applications + ;y‘ Ports (COM & LPT)
+ ﬂ. Processors
= @% SC31 and RAID controllers
@%l Silicon Image SiT 3124 SATALink Conkroller
+ -8, Sound, video and game contrallers

¥ Swstem devices
¥ Universal Serial Bus controllers
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Microsoft Windows 2000

After you install the TA5002 controller card and connected theTA5002 , power on your computer, the
Found New Hardware Wizard opens.

To complete the driver installation
1. Insert the utilty CD-ROM and click Next.

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

5

Thiz wizard helps vou ingtall a device driver for a
hardware device.

To contife, click Mest.

¢ Bk I Meut > I Cancel
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2. Select Search for a suitable driver for my device (recommended) and click Next.

Found Mew Hardware Wizard

Ingtall Hardware Device Drivers
A device diver iz a software program that enables a hardware device o wark with

an operating spgtem.

Thiz wizard will complete the installation for this device:

@ tazz Starage Contraller

A device driver iz a zoftware pragram that makes a hardware device wark. Windows
needs driver files far your new device. To locate driver files and complete the
inztallation click Mest.

“Wwhat do you want the wizard to do’?
{+ Search for a suitable driver far my device [recommended)

(" Display a list of the known drivers for this device so that | can choose a specific
driver

¢ Back | et > | Cahcel

3. Select CD-ROM drives and click Next.

Found New Hardware Wizard

Locate Drniver Files
Where do pou want Windows to search for driver files?

Search far driver files for the following hardware device:

@ a2z Storage Controller

The wizard zearches for suitable drivers in its driver database on your computer and in
any of the following optional zearch locations that vou specify.

To start the search, click Mest. If vou are searching on a floppy disk or CO-ROM drive,
inzert the floppy disk or CD' before clicking Mesxt.

Optional search locations:
[ Floppy disk drives
v CO-ROM dives

[ Specify a location
=

< Back | Mgt > | Cancel

Page 10



TA5002 User Manual

4. Click Next once if the driver is found.

Version 1.0

5. Ifyou get the Digital Signature Not Found message, click Yes to continue installation.

Digital Signature Not Found | x|

The Microzoft digital signature affirms that sofbware has
been tested with “Windows and that the software hag not
been altered since it was tested.

The zoftware you are about to install does not contain a
Microzoft digital zignature. Therefore, there is no
guarantee that thiz zoftware warks corectly with
WWindows.

Silicon Image 5il 3124 SATALink Controller

[f wou want to search for Microsoft digitally signed
goftware, vizit the Windows Lpdate YWeb zite at
http: # fwindovezupdate. microgsoft, com to zee if ane iz
avalable.

Do you want bo continue the installation’?

Yez Mo bare Info

6. When the installation is complete, click Finish and reboot the system.

Upgrade Device Driver Wizard

Completing the Upgrade Device
Driver Wizard

@ Silicon Image Sil 3124 SATALink Controller
=

Wwindows haz finizhed installing the software for thiz device.

The hardware you installed will not work until you restart
your computer.

To cloze thiz wizard, click Finigh.

< Back I Finizh I [Eatice!
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To confirm the driver installation

1. Right-mouse click the My Computer icon on your desktop and choose Manage from the pop-up
menu.

2. Double-click Device Manager.

3. Double-click SCSI and RAID controllers.

4. Verify that the Silicon Image Sil 3124 SATALink Controller appears, as shown here.
O computer Management M= EH|

J Setion  Wiew H A = |
Tree I

g Computer Management {Local)
=)y Swstem Taols
[]--@ Ewvent Viewer
[]—--@ Swstem Information
B4 Performance Logs and plerts
[-g=] Shared Folders
Device Manager .
[+-#5 Local Users and Groups f Other devices
£ 8 Storage - Ports (COM&LPT)
_____ (321 Disk Management E@% SCSI .a.nd RAID u:-:r!tru:-IIers .
..... m Disk Defragmenter % ailicon Image ST 3124 SATALINK Controller
(fj% Sound, video and game controllers

| =ystem devices
-6 Liniversal Serial Bus controllers

Mice and other pointing devices

w8

= Logical Drives
- Removable Storage
[]--& Services and Applications
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Mac OS X Installation

After you install the TA5002 controller card and connected the TA5002 , power on your computer.

To complete the driver installation
1. Insert the utility CD-ROM.
2. Open the Mac folder and click the Sil3124.pkg installer.

L : 3 i
'ﬂ‘ ~{[2 = mi| %-| 0 lo<al dish _-g
5 nerven

3 G5 HD

3 | @
E Desktop 13124, phyg
B woerze |

:A Applicacinng

Eﬁ Dasumants

u Mmasi
6 Mugig

Cﬂ POTuEes
b I e, 142 CB avarkable s

3. Click Continue.

ann Inutall Sil3124 Mac O X Driver
Welcome 1o the SHE1Z4 Mac 0% X Driver Installer

i‘- | Welcoma 16 the Mac 05 X Installation Program. Yoo will be
L] lq‘llwﬂu:tlvn guidhed through the steps necessary 1o install this software.
BEAR M
W Licerygs
® 5eleon ugiiinas
- Ve |
™ A
ar w

3

(Cantioe )
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4. Review the provided Read Me. Click Continue.

5.

6.

‘aan iratall 5iE3124 Mac 05 X Driver
Imiparant H‘Tﬂfl’ml‘l
. ‘;;;' | SV-HBA3124-4
5 o Mac OS5 X Driver
0.171
¥ Licerige

W Select !‘.lglnulmunn READHE

® Intallatmn Type

® inatalfing Knawn lasuss in this Version
# Finizh Up

e foliom g sevacn e hocrwss o il 0 B echnicm:

Eivirns mell ool sewrirnym mrd mempem, whvie

Bismrvrmnireg o L0 mhobs sy b i el sy G Bl b sl
T T T S i T —
) S ——

® i o
B eioria e thrrs e e Pede #t P e AL

Bfwens hwes mad sanpad Una T npdarrs

L Gontact informatian

{ Pant. Y Sawe. ) { GoBack )  Continue )

LT

Review the License agreement. Click Continue.

!ﬂ D Insrall 53174 Mag OF X Driver
Software License Agresment

— Silicon Image, Inc, reserves the right 1o make changes 1o

-] wcticn the productish or specifications to improve performance,
| &
-
]

reliability, or manufacturability,

ﬂLlu}._'ll Hiowewer, no responsibility is assumed Tor the use of this
i dirrver; nor any infringement of patents or ather rights ol
third parties that may result from s wse. No lability i3
® irniallation Type assamed as & result of their uie or application. Mo rights
wnder any patent ascompany the sale of any such
praductis] or information.

® Saject Dgaiimation

® inztalling 4
® Finith Up

Silicen mage, Ine. products are nat desigred or inmended
for usa in Life Suppart Systame. A Life Suppart System (s a
Broduct 0f sysiem intended o suppoeT or sustain life,
which if it Failg, can be reasonabily supected 10 result in
significant personal injury or death. If Buyer or any of its
“direct ar indinect customers applies any product purchased
ot licensed from Silicon Emage, inc. to any swch
unauthorized wie, Buyer shall indemnify and hold $icon
e, i affiliates and their respective suppliers,

i ) | CoRD) o)

Click Agree to accept the terms of the License agreement and proceed with the installation.

nan Inssall 543124 Mac 05 X Driver

| Te continue installing the software, you must agres 1o the terms of |
the software Beare sgresmim, =

P

-]
e Click Agres o comtinue or click Disagree 1o cancel the installation.
o Lic

| A
LT ( Denagres :I [ Agres :|
W iy S —
# atalling | under any patens accompany the sale of any such

; | productis) er indormation,
| Fin

iih Up g
Py Silston bmage, Inc. products are nol designed or intended

Foe uie in Life Support Syatenss. A Life Support System i3 4 b
product or system intended 10 support or sustain life,
whih if it fails, can be reasenably expecied to result in
significant personal knjury o death. IF Buyer ar ary of its

"giraet ar indirest customers apalies any pradict purchased
ar licensed from Silicon Image, Irc. 1o any such
ur“ﬂjnﬂmd wse, Buyer shall indemnify and hald Silicon

& Y lsates and their respectie supnliers,

i) oo (o)

[alaf
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7.

8.

9. Enter the username and password for the root account. Click OK.

Select the system hard disk drive.

'!_ﬁ Fa] Install 83 124 Mac O X Deiver
Select a Destination
e -| Select a destimation volume 1o install the 53124 Mac 05 X
& Tqroduction Duier sofrwarne,
a M
o Licensn
 Select Destination
® Installatian Type o o
®installing /| 152GE(142GH Free)  152GB (1528 Free)

® lininh Up
; Incsralling this sofreare requires LAMB of additional space,
Wou have selected to install this software on the volume G5 HD

= H.-I. . :

{ GoRack ) [ Cominue |

Click Upgrade to install the driver.

‘ann ritall Si1Z 124 Mse O X Driver
Easy Install on "GS HO™

o Imtraductian
o Me Click Upgrads 1a perfonm a Basic installatian of this
a saltware package an the valume *G5 HD.”

= Salect Dastination
o Installation Type

W inatalling

@ Fenish Lip &
Al

) -

[ GoBeck ) { Upgrade )

-_. [ L) Aunhentients | I—
L Imstaller requires chas you fype your password.
L}
2]
e Namw:  soeage
L
1 Satect O FRIAC
# inatallat (=] pews
W ipnalling
ermsnuf @ {Camcet) (k)

| Upgrade
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10. Click Continue Installation to acknowledge the restart warning.

Q8o Install $43124 Mac 0 X Driver
¢ Installing this seltware requires you o
.. n PESLANT your computer when the
1 '__ Installation is done. Are you Sure you wani
* Introduct 18 install the software now?
 Rend Ma .
® Licehge [ Cancel ) - Continus installation—3
5 Balect ) :
© InstallatiGR Ty pe

/

{ Gogack ) [ Upgrade )

11. Click Restart to reboot the computer and complete the installation.

e n imstall Si3124 Mar OF X Driver

Install Software

“ mroduction

o Read Me

© Licenze

1 Select Destination

 Insnaliatian Typs The software was successfully installed

“ installing
& Finish W

Click Bestart o finish installing the software.

h’

To confirm the driver installation

Version 1.0

In case of a driver installation failure, an error message will appear after you reboot the computer. Follow the

recommendations in the error message.

Linux OS Installation

Please refer to www.siliconimage.com/support and search under product "Sil3124" for the latest drivers for

different variants of Linux. There are some Linux drivers on the utility CD as well.
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Setting Up RAID

Setup drives using your OS Disk Management

The TA5002 controller card on-board BIOS by default is flashed as BASE BIOS (filename: b6318.bin). With the
BASE BIOS, the host system will recognize all the hard drivesinstalled in the TA5002 system as individual drives
(JBOD). You can aso use your OS Disk Management to setup RAID under the default BIOS. You don’t have to
install all five drivesto operate the TA5002. Y ou can add drives later when it is needed. However, if you are setting
up aRAID instead of JBOD, the RAID partition will not automatically expand. Y ou will need to redo the partition
in order to add a drive to the existing RAID.

For Windows user, you can use the Windows Disk Management to convert all the drives in the TA5002 to dynamic
drives and then setup the RAID volume. Please refer to Appendix 11 for how to setup RAID using Windows Disk
Management.

For Mac user or Linux user, please refer to your OS manua for how to setup RAID.

Setup drives using SATARAIDS utility software

If you want to setup RAID with the SATARAIDDS utility software provided on the CD, you need to boot from the
utility CD on a PC (not on a Mac) and flash the on-board BIOS to RAID BIOS with the BIOS flash tool provided.
The RAID BIOS is with filename r6318.bin under the \BIOS directory of the utility CD. Please refer to readme.txt
filein the same directory for the instructions. Y ou will need to install the SATARAIDS utility software to setup and
make the OS recognize the drives after flash to RAID BIOS. The SATARAIDS utility software provides advanced
RAID configurations (please refer to Appendix 1) including Disk Striping (RAIDO), Disk Mirroring (RAID1), Disk
Mirroring and Striping (RAID 0+1), Parity RAID (RAID5), Concatenated and JBOD. However, the data transfer
performance may be lower than setting RAID using the OS Disk Management.

For Windows user, DO NOT CONFIGURE THE RAID UNDER THE BIOS. Please install and usethe
SATARAIDS Utility software comes with the CD to setup the RAID. When updating the controller drivers after
flashed the BIOS, please make sure the driver versions of the “ Si13124 SoftRAID5 Controller” (under SCSI Device)
and the “Pseudo Processor Device” (under System Device) in the Device Manager are the same. For more details
on setting up RAID under Windows, please refer to SATARAIDS User_Guide.pdf included on the utility CD.

For Mac user, if you are planning to use TA5002 -controller card with RAID BIOS connecting to the TA5002, the
current RAID drive and SATARAIDS utility for Mac support OS X version up to version 10.3.9. For more details
on setting up RAID under Windows, please refer to SATARAIDS User_Guide.pdf included on the utility CD.

For LINUX user, if you are planning to use TA5002 -controller card with RAID BIOS connecting to the TA5002,
please refer to www.siliconimage.com/support and search under product “Sil3124” for how to setup the
SATARAIDS utility under different variants of Linux. For more details on setting up RAID under Windows, please
refer to SATARAIDS User_Guide.pdf included on the utility CD.
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Appendix I: About RAID

Version 1.0

Redundant Array of Independent Disks (RAID) technology allows one or more disks to be combined into a
logical volume, which provides greater performance and/or protection than standard disk drives. These
volumes, known as RAID Groups, appear like regular disk drives to the operating system and can be
partitioned, formatted and used just like any other disk. The RAID complexity is hidden within the driver.

Note: RAID is NOT a backup. A virus, OS crashing and corrupting the file system, accidental
deletions, etc. can all still destroy all of the data on your RAID. NORCO highly recommends that you
keep two copies of your data; one copy on your external hard drives, for instance, and a second copy
either on your internal hard drive, another external hard drive or some other form of removable storage.

RAID Levels

There are several methods of combining disks, each with its own advantages and disadvantages. Each method
is referred to as a RAID “level,” such as RAID 1 or RAID 5. The details of each level are summarized below

and detailed in the following sections.

RAID Level ‘ Advantages Disadvantages

RAID 0 High performance, low cost. No data protection.

RAID 1 Excellent data protection. High cost.

RAID 5 Good data protection, good value. Performance degradation on writes.
High performance, excellent data .

RAID 10 protection. High cost.

Concatenated Good per_formance, low cost, large No data protection.
volume size.

JBOD Same as single disk. Same as single disk.

Disk Striping (RAID 0)

Striping is a performance-oriented, non-redundant data mapping technique. While Striping is discussed as a
RAID Group type, it is does not provide any fault tolerance. With modern SATA and ATA bus mastering
technology, multiple 1/O 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 include two, three, four or five
drives. If the sizes of the disk segments are different, the smallest disk segment will limit the overall size of

the RAID Group.

Stripe 0

Stripe 1

Stripe 3

Stripe 4

Stripe 6

Stripe 7

Stripe 9

Stripe 10
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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 typically comprised of two drives,
and a third drive can be allocated as a spare in case one of the drives in the set fails. Additional drives can be
configured as part of a mirrored set, but without much added benefit. If the sizes of the disk segments are
different, the smallest disk segment will limit the overall size of the RAID Group.

e
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Block 2

Block 3 J
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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 mirrored pairs.

Stripe 0h Sets are w
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Mirrored Set "A” {RAID 1) Mirrored Set 'B" (RAID 1)

Stripe ba
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The data is written to RAID Group A, which is mirrored (RAID 1) and provides data redundancy. Alternating
blocks of data are then striped across another RAID 1 mirrored set, shown as Set B in the figure above. This
provides improved speed.

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

Parity RAID (RAID 5)

Parity RAID, or RAID 5, adds fault tolerance to Disk Striping by including parity information with the data.

Parity RAID dedicates the equivalent of one disk for storing parity stripes. The data and parity information is
arranged on the disk array so that parity is written to different disks. There are at least 3 members to a Parity

RAID set. The following example illustrates how the parity is rotated from disk to disk.

Parity RAID uses less capacity for protection and is the preferred method to reduce the cost per megabyte for
larger installations. Mirroring requires 100% increase in capacity to protect the data whereas the above
example using three hard drives only requires a 50% increase. The additional required capacity decreases as
the number of disks in the group increases (i.e., 33% for four drives or 25% for five drives).
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In exchange for low overhead necessary to implement protection, Parity RAID degrades performance for all
write operations. The parity calculations for Parity RAID may result in write performance that is somewhat
slower than the write performance to a single disk.

Concatenated

The Concatenated mode combines multiple disks or segments of disks into a single large volume. It does not
provide any data protection or performance improvement but can be useful for utilizing leftover space on
disks. Concatenation allows the segments that make up the volume to be of different sizes.

Block 0 Block 4 Block &
e | L [T

Block 1
Block 2 Block &
Block 3

Dizk 1 Dizk 2 Dizk 3

Just a Bunch of Disks (JBOD)

The JBOD is a virtual disk that can either be an entire disk drive or a segment of a single disk drive. JBOD is
the Contiguous configuration option when creating RAID Groups (or sets) in the SATARAIDS5 Manager
utility.

RAID Volume Status

A RAID volume can be in any one of the following statuses.

Status Meaning
Good All disks are currently functioning as normal.

For RAID levels that provide data protection, one or more disks have failed but
Reduced the data is still available via the RAID algorithms. The failed disk should be
replaced as soon as possible to avoid loss of data.

A failed disk drive has been replaced and the data is being regenerated on the

Rebuilding replacement disk. When complete, the RAID Group will return to Good status.

An error has occurred and requires that the RAID algorithms be regenerated on
this RAID Group. When complete, the RAID Group will return to Good status.

One or more disks have failed and RAID algorithms can no longer regenerate
the data. The minimum number of failures required to reach this state depends
Failed on the RAID level:

e RAID 0, Concatenated, JBOD/Contiguous: Single-disk failure.

e RAID 1,5, 10: Two-disk failure.

Resynchronizing
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Appendix II: Windows OS RAID

After install drivesin the TA5002, by default, you can use the Windows Disk Management to convert al the drives
in the TA5002 to dynamic drives and then setup the RAID volume. Microsoft Windows 2003 Server alows you to
setup advance RAID like RAIDS. You may aso setup a RAID5 under Windows XP following the instructions from
thislink: http://www.tomshardware.com/2004/11/19/using_windowsxp to make raid 5 happen/ .

The following are details on Windows OS RAID setup from Microsoft Knowledge Base:

Dynamic Disks and Volumes
http://support.microsoft.com/kb/308424/

Dynamic disk storage supports volume-oriented disks. Y ou create the following volume types only on dynamic
disks:

* New simple volumes.

* VVolumes that span multiple disks (spanned volumes and striped volumes).

* VVolumes that are fault-tolerant (mirrored volumes and RAID-5 volumes).

Volumes on dynamic disks are called dynamic volumes. Dynamic disks can support up to 2,000 dynamic volumes
per disk (although the recommended number of volumesis 32 or less per disk).

Local access to dynamic volumes (and to the data that the dynamic volumes contain) is limited to Microsoft
Windows 2000 and Microsoft Windows X P Professional-based computers. Y ou cannot create dynamic volumes on
(or access dynamic volumes from) a Windows XP Professional-based computer that has one or more of the
following operating systems running:

» Microsoft Windows XP Home Edition

» Microsoft Windows NT 4.0 and earlier

» Microsoft Windows Millennium Edition

» Microsoft Windows 98 Second Edition and earlier
* MS-DOS

Y ou can create dynamic disks by using the Convert to Dynamic Disk command in Disk Management to convert a
basic disk.

Using Disk Management
http://support.microsoft.com/kb/308424/

To start Disk Management:

1. Log on as an administrator or as a member of the Administrators group.

2. Click Start, and then click Control Panel.

3. Click Performance and Maintenance, click Administrative Tools, and then double-click Computer Management.
In the console tree, click Disk Management.

NOTE: You can also click Start, point to Run, type diskmgmt.msc, and then click OK.

In Disk Management, the computer's disks and volumes are displayed in agraphical view and in alist view. By
default, the local computer's disks are displayed; however, if you have the required permissions, you can perform
this process on remote computer.

To customize the view of the disks and the volumes in the upper and the lower panes of the window, click View,
point to Top or to Bottom, and then click the view that you want.

NOTE: It is recommended that you performa full backup of disk contents before you make any changes to disks, volumes, or partitions.
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How to Convert a Basic Disk to a Dynamic Disk
http://support.microsoft.com/kb/314343/en-us

To convert abasic disk to adynamic disk:

1. Log on as Administrator or as a member of the Administrators group.

2. Click Start, and then click Control Panel.

3. Click Performance and Maintenance, click Administrative Tools, and then double-click Computer Management.
4. In the left pane, click Disk Management.

5. In the lower-right pane, right-click the basic disk that you want to convert, and then click Convert to Dynamic
Disk.

NOTE: You must right-click the gray area that contains the disk title on the left side of the Details pane. For example, right-click Disk 1.

6. Select the check box that is next to the disk that you want to convert (if it is not already selected), and then click
OK.

7. Click Details if you want to view the list of volumesin the disk.

8. Click Convert.

9. Click Yeswhen you are prompted to convert, and then click OK.

How to Create a Simple Volume or a Spanned Volume
http://support.microsoft.com/kb/308424/

To create a simple volume or a spanned volume:

1. In Disk Management, perform one of the following steps:

* To create a simple volume, right-click unallocated space on the dynamic disk on which you want to create the
simple volume, and then click New Volume.

-Or-
* To create a spanned volume, right-click unallocated space on one of the dynamic disks on which you want to
create the spanned volume, and then click New Volume.

2. Inthe New Volume Wizard, click Next.

3. Click the type of volume you want to create (Simple volume or Spanned volume), and then click Next.

4. Click the disk (or disks) in which you want to create the volume by performing one of the following steps:

« If you are creating a ssmple volume, verify that the disks in which you want to create a simple volume are listed in
the Selected dynamic disks box.

-Or-
« If you are creating a spanned volume, under All available dynamic disks, click to select the disks that you want,
and then click Add.

Verify that the disks in which you want to create a spanned volume are listed in the Selected dynamic disks box.
5. In the Size box, specify the size that you want for the volume, and then Next.

6. Assign adrive letter or drive path, and then click Next.

7. Specify the formatting options that you want by performing one of the following steps:

« If you do not want to format the partition, click Do not format this partition, and then click Next.

-Or-

« If you want to format the partition, click Format this partition with the following settings, perform the following
steps in the Format dialog box, and then click Next:1. Type a name for the volume in the Volume label box.

NOTE: Thisisan optional step.
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2. Click the file system that you want in the File system box.

Y ou can also change the disk allocation unit size, specify whether you want to perform a quick format, or enablefile
and folder compression on NTFS-formatted volumes.

8. Confirm that the options that you selected are correct, and then click Finish.
The volume is created and appears in the appropriate dynamic disk or disks in Disk Management.

How to Extend a Simple or Spanned Volume
http://support.microsoft.com/kb/308424/

To increase the size of a simple volume or a spanned volume after you create it, you can extend it by adding
unallocated free space on the same (or another) dynamic disk.

To extend a simple volume or a spanned volume:

1. In Disk Management, right-click the simple or spanned volume to be extended, and then click Extend Volume.
2. Inthe Extend Volume Wizard, click Next.

3. On the Select Disks page, do the following:e Click to select the disk (or disks) onto which the volume will be
extended, and then click Add.

Verify that the disk or disks onto which you want to extend the volume are listed in the Selected dynamic disks box.

-and-
* In the Size box, specify the amount of unallocated disk space that you want to add, and then Next.

4. Confirm that the options that you selected are correct, and then click Finish.
The volume is extended and appears in the appropriate dynamic disk or disksin the Disk Management window.

NOTE:

« You can only extend NTFSvolumes, or volumes that are not yet formatted with a file system.

« A volume can be extended only if there is enough available disk space.

« If you upgraded from Windows 2000 to Windows XP, you can extend simple and spanned volumes only if the volume is created on a dynamic
diskin Windows XP. Smple or spanned volumes that result from a basic to dynamic disk conversion in Windows 2000 cannot be extended.

« You cannot extend the system or boot volume.

How to Format a Dynamic Volume
http://support.microsoft.com/kb/308424/

To format a dynamic volume, follow these steps:
1. In Disk Management, right-click the dynamic volume that you want to format (or reformat), and then click
Format.
2. In the Format dialog box, do the following:
* Type aname for the volume in the Volume label box.
* Click the file system that you want to use in the File system box.

If you want, you can aso change the disk allocation unit size, specify whether you want to perform a quick format,
or enable file and folder compression on NTFS volumes.
Click OK.

3. Click OK when you are prompted to format the volume.
The format process now starts.

How to View the Properties of a Dynamic Volume
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http://support.microsoft.com/kb/308424/

To view the properties of a dynamic volume, follow these steps:
1. In Disk Management, right-click the dynamic volume that you want, and then click Properties.
2. Click the appropriate tab to view the property that you want.

How to Delete a Dynamic Volume
http://support.microsoft.com/kb/308424/

To delete a dynamic volume:
1. In Disk Management, right-click the dynamic volume that you want to delete, and then click Delete Volume.
2. Click Yeswhen you are prompted to delete the volume.

IMPORTANT NOTE:
« \When you delete a volume, all data on the volume is deleted in addition to the volume itself.
« You cannot delete the system volume, boot volume, or any volume that contains the active paging (swap) file.

Troubleshooting
http://support.microsoft.com/kb/308424/

Disk Management displays status descriptions in graphical view and under the Status column in list view in the Disk
Management snap-in to inform you of the current status of the disk or the volume. Use these status descriptions to
help you detect and to troubleshoot disk and volume failures. The following is a partial list of disk and volume status
descriptions:

* Online
Thisisthe normal disk status when the disk is accessible and functioning correctly.

* Healthy
Thisisthe normal volume status when the volume is accessible and functioning correctly.

* Online (Errors)
The disk may display this status if input/output (1/O) errors are detected on it. To resolve this issue, right-click the
disk, and then click Reactivate Disk to return the disk to the online status.

* Offline or Missing
The disk may display this statusif it isinaccessible. This may occur if the disk is corrupted or if it is temporarily
unavailable.

To troubleshoot this issue:

1. Repair any disk, controller, or connection problems.

2. Verify that the physical disk isturned on and that it is correctly attached to the computer.
3. Right-click the disk, and then click Reactivate Disk to return the disk to the online status.
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