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WEEE Statement English

In order to cope with the increasing waste electrical and electronic equipment, reduce the use of landfill and

incinerator, and prevent the harmful matter of waste equipment from entering the environment, the European
Union (EU) has set the Directive on Waste Electrical and Electronic Equipment (WEEE) asking manufacturers
to collect, recycle and treat waste electrical and electronic equipment properly. Member nations already
established their free of charge recycle systems of WEEE before August 13, 2005. Accordingly, ACARD has
to be responsible for recycling all products exported to Germany. You can return your ACARD product that

needs recycling to a local collector.

WEEE Erklarung German|

Mit dem Ziel die steigende Menge elektrischer und elektronischer Altgerate zu bewaltigen ohne hierzu
unnétig Malldeponien und Verbrennungsanlagen zu belasten und um die Verschmutzung der Umwelt durch
freiwerdende Stoffe aus den Altgeraten zu vermeiden, hat die Européische Union (EU) die Richtlinie Gber
Elektro- und Elektronik-Altgerate erlassen. Die Richtlinie verpflichtet Hersteller, elektrische und elektronische
Altgerate umweltgerecht einzusammeln, zu recyceln und zu entsorgen. Die Mitgliedsstaaten der EU haben
bereits ihre kostenfreien Recyclesysteme konform der WEEE vor dem 13. August 2005 eingerichtet.
Entsprechend der Richtlinie ist ACARD verantwortlich fiir die umweltgerechte Entsorgung aller nach
Deutschland exportierten ACARD Produkte. Sie kénnen Ihr zu entsorgendes ACARD Produkt zu lhrer

Ortlichen Sammelstelle bringen.

AEEA verklaring Dutch|
Met het doel de stijgende hoeveelheid afgedankte elektrische en elektronische apparatuur te beheersen

zonder hiervoor onnodig stortplaatsen en verbrandingsovens te belasten en om de vervuiling van het milieu
door vrijkomende stoffen uit de afgedankte apparatuur te voorkomen, heeft de Europese Unie (EU) de richtlijn
betreffende afgedankte elektrische en elektronische apparatuur besloten. Deze richtlijn verplicht fabrikanten
afgedankte elektrische en elektronische apparatuur in te zamelen, te recyclen en te verwijderen. De lidstaten
van de EU hebben reeds de kosteloze recyclesystemen volgens de AEEA vo6r de 13 augustus 2005
ingericht. Conform de richtlijn is ACARD verantwoordelijk voor de verwijdering van alle naar Nederland
geéxporteerde ACARD producten. U kunt uw afgedankt ACARD product naar uw locale inzamelplaats

brengen.

Elektrik ve Elektronik Madde Atiklari Demeci Turkish

Elektrik ve electronik madde atiklarinin yukselmesiyle basedebilmek ,arazi doldurma ve cop yakma firini
kullanimini  azaltmak,attk madde =zararlarinin cevreye yayilimasini onlemek icin Avrupa Birligi
(AB),ureticilerden elektrik ve elektronik madde atiklarini gerektigi gibi toplamalarini,geri donusturmelerini ve
kimyasal isleme tabi tutmalarini talep etmek icin Elektrik ve Elektronik Madde Atiklari uzerine bir direktif
hazirladi. Topluluk uyeleri,13 Agustos 2005' ten once elektrik ve elektronik madde atiklarinin ucretsiz geri
donusum sistemlerini coktan olusturmuslardi.Bundan dolayi, ACARD, Almanya'ya ihrac ettigi butun urunlerin
geri donusumunden sorumludur. ACARD urunleri geri donusum gerektirirse yerel toplayicilara geri

verebilirsiniz.



WEEE GloneteHb Russian|

UToOBl CrpaBUTBCA € YBEIWUMBAIOUIUMCS HEHYKHBIM  3JCKTPUYECKUM W BJIEKTPOHHBIM
000pyAOBaHUEM, YMEHbBLIMTE WCMOJAb30BAHUE 3aKallblBAHUS MYCOPa U UCHOJbL30BaHUS YCTAHOBKU
JUTSl COKUTQHUSI OTXOJOB, TIPEMSITCTBYWTE BPEIHOMY BBIOpOCAM 3arps3HSITh OKPYKAIOIIYIO CPELY,
EBponeiickuii  coto3 (EC)yctanoBun JlupexktuBy no HenyxkHoMy ODneKkTpuyeckoMy U
OnexktponHoMmy  OGopymoranuio (WEEE) nams  Toro, 49toOml  u3roToBWTENEH  coOpanw,
nepepabarbiBaiu U BOOOIIE MPOSIBUAN BHUMAHUE K HEHY)KHOMY 3JIEKTPUUECKOMY M DIEKTPOHHOMY
000pynoBaHuIO AOKHBIM 00pazoM. UJeHBI HAllUM YCTaHOBWJIW OECTIIaTHYIO CUCTEMY TiepepadoTKh
WEEE no 13 aerycra 2005. CoorBetrctBenHo, ACARD 006s3aH ObITb OTBETCTBEHHBLIM 3a TO, YTO
nepepaboTan Bce MPOAYKTHI, SKCTopTupyeMeie B [epmannio. Bl MOXeTe BO3BpaTUTh Balll TPOAYKT

ACARD, koTOpblii Hyk/1a€TCsl B PELIUPKY/ISILIUA MECTHOMY COOPLUMKY.

WEEE Statement French|
Afin de gérer la quantité croissante de déchets électriques et électroniques, de réduire I'utilisation des
décharges et des incinérateurs et d’éviter que des déchets nocifs ne polluent I'environnement, I'Union
Européenne a publié la directive WEEE sur les déchets électriques et électroniques. Celle-ci spécifie que les
fabricants doivent collecter, recycler et traiter I'équipement électronique et électrique usagé. Depuis le 13 aolt
2005, les pays membres ont mis en place un systéme de recyclage gratuit selon le WEEE.

De ce fait, Acard est responsable du recyclage de tous les produits exportés vers I'Allemagne. Vous pouvez
mettre au rebut votre équipement ACARD usagé dans votre centre local de recyclage.

Pour plus d’informations sur les lieux de mise au rebut des équipements usagés destinés au recyclage,
veuillez contacter votre mairie, votre service de traitement des déchets ménagers ou le magasin ou vous avez

acheté le produit.

RAEE Spanish]

Con la finalidad de reducir el incremento de residuos eléctricos y de material electronico, reduciendo el uso
de los vertederos e incineradoras y prevenir el preocupante aumento del contacto de estos residuos con el
medio ambiente. Por este motivo la Unién Europea ha fijado la Directiva de Residuos de Aparatos Eléctricos
y Electronicos (RAEE) solicitando a los fabricantes la recoleccion, reciclaje y tratamiento de ests residuos
correctamente. Los paises miembros ya han establecido su sistema de reciclaje gratuito de RAEE antes del
13 de Agosto del 2005. Por este motivo ACARD es el responsable del reciclaje de todos los productos
exportados a Alemania. Usted puede devolver su producto ACARD a un punto de recogida local cuando

desee reciclarlo.

Dichiarazione WEEE

Per far fronte al’aumento dei residui delle apparecchiature elettriche ed elettroniche, ridurre I'uso di materiale
di riporto e degli inceneritori, ed impedire che il materiale nocivo delle apparecchiature residue entri a contatto
con l'ambiente, I’ Unione Europea (UE) ha stabilito le Direttive sui Residui delle apparecchiature Elettriche ed
Elettroniche (WEEE) chiedendo ai fornitori di raccogliere correttamente, riciclare e trattare le apparecchiature
elettriche ed elettroniche residue. Le nazioni facenti parte dell’ Unione Europea hanno gia stabilito il loro
sistema gratuito di riciclaggio di questo materiale (WEEE) prima del 13 agosto 2005. Di conseguenza,
ACARD ¢ responsabile del riciclaggio di tutti i prodotti esportati in Germania. Potete restituire il vostro

prodotto acquistato da ACARD che deve essere riciclato da un’ azienda specifica locale.
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Chapter 1 Introduction

1.1 Overview

ARS-2019 is a USB 2.0 to SATA RAID subsystem using ACARD’s ROC (RAID-On-
Chip) technology, which is essential for HDD mirroring, data rebuilding and protection.
ARS-2019 supports hot plugging in USB host system and SATA hard drive. Its
system configuration and monitoring is through Mirror Smart Utility and LCD control
panel. This user-friendly feature requires no effort.

1.2 Features

Supports RAID 0, RAID 1, JBOD and Normal
Supports SATA hard drives

Supports real time rebuilding

Supports hot swap

LCD panel to setup and monitor

LED indicators showing the status of hard drives
Warning signal for the system failure

E-mail notification for the system failure

Key lock for hard drive security

On-board Flash ROM for easy firmware update

1.3 Specifications

RAID level: 0, 1, JBOD and Normal

Auto rebuilding: Yes

Hot Swap:Yes

Host interface:

¢ USB 2.0 features with the transfer rate up to 480Mb/s
Drive interface:

¢ SATA drive interface with the transfer rate up to 1.5Gb/s
¢ Drive hot swap

Remote management: GUI utility software

4
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| Error notification: via built-in buzzer, LEDs or E-mail
| On-board Flash ROM: Yes
| OS Support: Windows 2000 SP4/XP SP1/2003 Server,
Mac OS X 10.3 and later, Linux
] Dimension: 280 (L) X 172 (W) X 152 (H) mm
| Power supply: 100V~240V, 50~60Hz auto-switching power supply
| Temperature:

¢ QOperation : 5°C~40°C (not condensed)
¢ Non-operation : — 5°C~50°C

1.4 Package

| ARS-2019 1
] USB cable 1
| Support CD 1
] User's manual 1
[ ] Power cord 1
] Pack of screws "2
| Key "2

1.5 Quick Start

Step 1: Prepare 2 SATA hard drives of the same model.

Step 2: Unlock the 2 trays and take them out of ARS-2019.

Step 3: Put a hard drive into each tray and aim its end to the tray’s connector.
Fasten the hard drive with screws.

Step 4: Put the 2 trays back to ARS-2019 and lock them.

Step 5: Connect ARS-2019 with a power cord, and turn on.

Step 6: Connect ARS-2019 with the USB 2.0 cable.

Step 7: Connect the other end of the USB 2.0 cable to the USB port of host system.

Step 8: After powering on, the system will detect a hard drive named Mirror USB
Device. Before using it, partition and format if necessary.
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NOTICE:

(1) Be sure to unlock the tray before removing it.

(2) The provided trays are designed for ACARD ARS-2018/2018E/
2019. Do not use any substitutes without ACARD’s authorization.
ACARD will not maintain or provide any after service/warranty if
the problem is due to using a substitute.

1.6 HDD Compatibility

ARS-2019 is designed for standard 3.5” SATA hard drives. Visit ACARD website:
www.acard.com to get the latest support list. If your hard drive is not approved,
contact ACARD or our local distributor.
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Chapter 2 Installation

LEDs onthe LCD panel,
see Sec. 3.3

USB 2.0 port

Four buttons onthe LCD
panel, see Sec. 3.1

RS232 (reserved)

- Power switch

Power connector

2.1 Install the Hard Drives

(1). Unlock counterclockwise. (2). Open the tray by pushing the fastener
to the left.
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(3). Pull the handle to slide the (4). Put a hard drive into the tray, and aim
tray out. its end to the connector of the tray.

(5). Push the hard drive till it attaches  (6). Turn the tray carefully and fasten with
the connector. 4 screws.

(7). Slide the tray into ARS-2019 (8). Finally push the handle to lock the
and push it to the full. tray.
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(9). Lock clockwise.

2.2 Connect ARS-2019to Host System

(1). Connect the power cord. (2). Turn on.

(4). Connect the other end of USB 2.0
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(5). Find ARS-2019 in “Device Manager” under “My Computer”.

E Computer Managemenk

=101 x|

2 A

Tree I

J Action  Wiew |J & = | ||

@ Computer Management (Local)
Elﬁ System Tools
@ Ewvent Viewer
@ System Information
ﬁ Performance Logs and Alerts
L Shared Folders
= Device Manager

-] Local Users and Groups
EI--@ Starage
‘(] Disk Management
n*. Disk. Defragmenter
=3 Logical Drives
@ Removable Storage
[]—-& Services and Applications

: Computer
=+ Disk drives

E]--- Display adapters

-4 DVD{CD-ROM drives

-5 Floppy disk contrallers

[+-= Floppy disk drives

[-{&g Human Inkerface Devices

-2 IDE ATAJATAPI contrallers

E]--@ keyboards

[~y Mice and other pointing devices

[ Monitors

[ SiCS1 and RAID contrallers

[ < Sound, video and game controllers
£
£

-3 Swsrem devices
&= Universal Serial Bus controllers

R B B

10
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Chapter 3 LCD Control Panel

3.1 The View

A : to scroll up the function menu

V¥ : to scroll down the function menu
¢ to confirm a setting and enter the selected function.
ESC : to cancel a setting and return to the previous layer.

3.2 The Operation

There are 5 major function menus in ARS-2019 as the following charts show: 1.
System Information, 2. Setup, 3. Advanced Setup, 4. Event Log, 5. Load Default.

1: SYSTEM INFORMATION

1.1: RAID information 1.2: Disk1 info 1.3: Disk2 info 1.4: Health info
1.1.1: 1.2.1: 1.3.1: L 1.4.1:

H Vendor ID H Vendor ID I Vendor ID Fan 1, 2, 3 Status
Model ID Model ID Model ID Disk 1, 2 Temperature
1.1.2: 1.2.2: 1.3.2:

I Revision I Revision I Revision
USB speed SATA speed SATA speed
1.1.3: 1.2.3: 1.3.3:

— Status ' Status ' Status
Capacity Capacity Capacity

11
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— Auto compare

(Only Mirror)

2.1.4:

—— Read balance

(Only Mirror)

Warning alarm

2: SETUP
2.1: 2.2 2.3:
RAID Option Health Option Display Option
2.1.1: 2.2.1: 2.3.1:
RAID alarm Fan auto control Standby time
— 2R.e%t.)i:ilding rate — \zlvirimg 23.2:
(Only Mirror) temperature Page switch rate
2.13: 2.2.3: 2.3.3:

Temperature unit

2.2.4:
Fan detect

12

2.3.4:
Key tone

2.3.5:
Terminal speed
(Only display)
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3: ADVANCED SETUP

3.1: Change 3.2: Start 3.3: Start 3.6: Remove 3.8: Mirror size
RAID mode scan disk 1 scan disk 2 Disk1 (Only Mirror) (Only Mirror)
| {3.1.1: | {3.8.1:
Set Mirror mode Set maximum
| | Select | |3.8.2:
primary disk Extend size
Double Confirm to

Setup 3.4: Password 3.7: Remove 3.9: Compare
o Disk2 (Only Mirror) (Only Mirror)
— Rebuild Confirm
| |3.4.1: | | Select
Enable password primary disk
| {3.1.2:
Set JBOD mode
|1 3.4.2:
Change password
Select
primary disk
3.5: Advance
Double Confirm to Status
Setup
| 13.1.3:
Set normal mode
Select
primary disk
Double Confirm to
Setup
4: EVENT LOG

3.1.4:
Set stripe mode

4.3: Show elapse

4.1: Display | 4.2:E I
isplay log rase log time
Select
primary disk
Double Confirm to

Setup

5: LOAD DEFAULT

13
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1. SYSTEM INFORMATION : the information of the system

1.1 RAID information : the informaiton of RAID subsystem
Display the RAID subsystem’s vendor, model name, firmware version,
USB speed, RAID mode, RAID capacity.

1.2 Disk 1 info : the information of the upper hard drive
Display the upper hard drive’s brand, model, firmware version, SATA
speed, status and capacity.

1.3 Disk 2 info : the informaiton of the lower hard drive
Display the lower hard drive’s brand, model, firmware version, SATA
speed, status and capacity.

1.4 Health info : the condition of the system
Display the hard drive temperature, the fan status of the trays, and the
fan status of the system.

2. SETUP : the settings of the system configuration

2.1 RAID Option : the RAID configuration

2.1.1 RAID alarm : trigger the alarm. Default is OFF.

When RAID becomes abnormal, the alarm will be triggered to warn the
system administrator.

2.1.2 Rebuilding rate : set data rebuilding rate
Options are Slow, Normal, Fast. Default is Normal.

2.1.3 Auto compare : compare the two hard drives’ contents automatically.
Default is OFF. This function enables automatic comparison of data after
rebuilding.

2.1.4 Read balance : read the two hard drives’ data by turns. Default is ON.
This function lets each hard drive’s data be read for one minute to prolong
the hard drive’s life.

2.2 Health Opt. : the setting of the system environment

2.2.1 Fan auto control : control a fan automatically
The system will adjust the speed of a fan automatically according to the
warning temperature.

2.2.2 Warning Temperature : set the warning temperature
If the system temperature is over the set level, there will be an alarm

14
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2.2.3

2.2.4

2.3

2.3.1

2.3.2

2.3.3

2.3.4

2.35

and a blinking on the screen to warn the system administrator, and the
warning will be recorded to the event log.

Warning alarm : trigger the warning alarm

When the system becomes abnormal, the buzzer will be trigger to warn
the system administrator.

Fan detect : detect the rotation of a fan

This function lets the system produce a warning and show a message
whenever the fan is malfunctioned. Default is Enable.

Display Opt. : the setting of LCD

Standby time : set the time for the system to return to standby mode

If the system idle time is over the set time, the system will return to
standby mode.

Page switch rate : set the rate of information switching

It is to set the time interval of page switching in standby mode.
Temperature unit : set the unit of temperature

It is to set the temperature unit in °C or °F.

Key tone : set the sound of keypad

It is to enable or disable the sound of key pressing.

Terminal speed: display the baud rate

It shows the baud rate 19200bps for an engineer to debug.

3. ADVANCED SETUP : the settings of the advanced functions

3.1

3.11
3.1.2
3.1.3
3.1.4
3.2

Change RAID mode : set mirroring, JBOD, Stripe or normal mode (see
Appendix 3)

Set Mirror mode : set the system in Mirroring mode

Set JBOD mode : set the system in JBOD mode

Set normal mode : set the system in normal mode

Set Stripe mode : set the system in Stripe mode

Scan Disk 1: scan the upper hard drive

It is to check if the upper hard drive is in good condition. While scanning,
the system will ask if you want to continue scanning when it detects a failed
track in the hard drive. Once this function is triggered, the menu will change
to “Stop scan disk1l”, and meanwhile the system administrator can stop

scanning.
15
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3.3

3.4
3.4.1

3.4.2

3.5

3.6
3.7
3.8
3.8.1
3.8.2

3.9

Scan Disk 2: scan the lower hard drive

It is to check if the the lower hard drive is in good condition. While scanning,
the system will ask if you want to continue scanning when it detects a failed
track in the hard drive. Once this function is triggered, the menu will change
to “Stop scan disk2”, and meanwhile the system administrator can stop
scanning.

Password : the setting of a password

Enable password : enable the password protection

Once activating the password protection, the system will ask you to

key in the password.

Change password : set a new password

Key in the old password, then key in a new password, and confirm the
new password to finish the change. If you don'’t activate the password
protection, the function will be hidden.

Advanced status : the condition of the system

It is to display the scanning, rebuilding or comparing progress.

The progress will be displayed in standby mode, too. If there is nothing
proceeding in the system, the function will be hidden.

Remove Disk 1: safely remove the upper hard drive (for mirror mode only)
Remove Disk 2: safely remove the lower hard drive (for mirror mode only)
Mirror size : set the Mirror capacity

Set maximum : set the maximum capacity

Extend size : extend the size of Mirror

When the two hard drives of the original system have been changed,

and the capacity is bigger than the previous mirroring size, you are allowed
to execute this function to extend the size of Mirror. The newly increased
capacity will be indicated as the second partition.

Compare : compare the data

It is to compare if the two hard drives’ data are the same. During
comparison if there is any data inconsistent, the system will start to rebuild
the remaining data from the primary hard drive to the secondary one.
Once this function is activated, the menu will change to “Stop compare”,
and meanwhile the system administrator can stop comparing.

16
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4. EVENT LOG : the record of the system events
4.1 Display log : display all records (record limit is 1024)
4.2 FErase log : erase all records
4.3 Elapse time : display the uptime since Mirror Smart was turned on
If the system hasn’t been restarted over 3 years, the timer will be reset.

5. LOAD DEFAULT : reload the defaults
Once the defaults are restored, the password will be deleted.
. Fan detection: ON
. Fan auto control: ON
. Read balance: ON
. Rebuilding rate: Normal
. Warning temperature: 50°C
. RAID alarm: OFF
. Auto compare: OFF

N o oA WN P

3.3 TheLEDs

Al 1. Steady green light means normal power
supply.
Hard drive 2. Blinking green light means rebuilding.
Al, B1 | power /alarm | 3. Steady green with blinking red light means
LED a system problem. See troubleshooting.
4. Steady red light means a hard drive is
failed or removed.
B1
A2, B2 ;'?égsint%[) The light means busy reading/writing.

17
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Chapter 4 Troubleshooting

If you have any problem in using ARS-2019, you can try to solve it with the methods
below. But if you still cannot solve, fill in the technical support form at the end of the
manual, and send to us.

1. Computer cannot detect Mirror Smart

L Confirm if Mirror Smart and every hard drive are connected well, and the
power switch is ON.

L Confirm if Mirror Smart is well connected to the computer by the USB cable.

{ Confirm if the USB driver is installed properly.

2. Computer detects an unknown device or a wrong HDD model
Usually it is because that Mirror Smart hasn't connected with any hard drive.
Accordingly, the device which the computer detected is Mirror Smart’s
controller. As for the detection of a wrong hard drive model, perhaps the
model is not in the support list. Visit ACARD’s website to get the latest
support list, or download the most recent firmware of Mirror Smart.

18
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3. Mirror Smart produces an unknown beep or its handle is ejected

Description

LCD

Buzzer

LED

Fan failure

Shows the condition
by message

A short beep per
8 sec.

None

High temperature

Shows the condition
by message

Three short
beeps per 8 sec.

Alarm LED blinks red
with beep

Bad sector in HDD

Shows the condition
by message

Two shor beeps
per 8 sec.

Alarm LED blinks red
with beep

HDD failure or
capacity smaller
than the mirror size

Shows the condition
by message

Beep in every
sec., lasting 10
Ssec.

Alarm LED blinks red
per half sec., lasting
10 sec., and remains
red

Shows the condition

Target HDD Alarm

by message

HDD rebuilding None LED blinks green per
by message
Sec.
Com.pl.etlon of Shows the condition A long beep Alarm LED "OFE"
rebuilding by message
. Target HDD Alarm
HDD comparing Shows the condition None LED blinks green per

2 sec.

Completion of

Shows the condition

A short beep and

Alarm LED "OFF"

comparison by message then a long beep
" A long beep and )
RAID alarm Shows the condition then 5 short Alarm LED remains
by message beeps red

4. An error happens in accessing Mirror Smart’s hard drives or the
system’s idle mode

L Confirm if the connection of Mirror Smart and USB cable is appropriate.
L Confirm if the quality of USB cable is acceptable.
L If the problem is hard drive, get another one, and reset Mirror Smart.

19
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5. Update the firmware of Mirror Smart and change the mirror size
Refer to Appendix 2.

6. OS doesn’t detect Mirror Smart’s hard drives

[ ] Confirm if the USB driver has been correctly installed (see the following
steps 1 to 3).

[ ] Confirm if Device Manager has detected the disk of Mirror Smart (see
step 4).

[ ] Confirm If the hard drive has been initialized, partitioned and formatted with

the disk management tool (see step 5).

Step 1. Right-click “My Computer” to choose “Manage”.

Explore
Search...

Map Metwork Drive, .,

Disconnect Metwork, Drive. ..

Zreate Shortcuk
Delete
Rename

Properties

Figure 4-1

20
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Step 2. Enter “Computer Management” to choose “Device Manager”.

C Computer Management

&

©|m 2

Q File Action Wew Window Help

B

=13l

[+
[+

[+

-

[+

|

2

5
Ska

@ Computer Management {Local)
= ﬁ& System Tools
¥ Event Yigwer

Shared Folders
Local Users and Groups

Iger

Removable Storage
Digk. Defragmenter
Disk. Management:

[+l @ Services and Applications

Performance Logs and Alerts

25

= %’ FAEL&T?
+| »J Computer
+- g Disk drives
+- Lk DYD/CD-ROM drives
+-i=4 Floppy disk conkrollers
+ \ﬁ, Floppy disk, drives
+-{=5 IDE ATAJATAPT controllers
+-ig Keyboards
+ J\_j Mice and other pointing devices
+- B8} Metwork adapters
+ @ Cther devices
+- o Ports (COM&LPT)
+| ﬂ Processors
@% S5 and RAID controllers

@,/ Sound, video and game controllers

£

Ex

+- v¢ Swstem devices

) é Uriversal Serial Bus controllers

Figure 4-2
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Step 3. In “Device Manager” double click “Universal Serial Bus controllers” to ex-
amine if the driver of USB controller has been installed properly.

LI Computer Management

=) File Action  View Window Help iy =1 |
o AEEFE @
=) Computer Management (Local) =), FAE-TDZISHYYYEH
El-m System Tools [+ ﬂ Computer
¢ @[] Event Viewsr +)-ag Disk drives
E3] shared Folders + @ Display adapters
=28 E Local Users and Groups + s DWDYCD-ROM drives
(- & Performance Logs and alert: +-i=) Floppy disk controllers
i - &) Device Manager + _ﬂ Flappy disk drives
El--@ Starage + =) IDE ATASATAPT controllers

- Removable Storage +| % IEEE 1394 Bus host conkrallers
-l Disk Defragmenter + - Kevboards
! ,‘i. Disk Management : '_'J Mice and other pointing devices

+
+
i +
] & Services and Applications + @ Manitors
+
+
+

¥l B3 Metwork adapters
+- 5 Ports (COM & LPT)
+| #8 Processors

=@, sound, video and game cortrollers

+% System devices

F

|
bl

Figure 4-3
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Step 4. In “Device Manager” double click “Disk drives” to confirm if the system has
detected the disk of Mirror Smart.

2 Computer Management

Q File  Action  ¥iew Window  Help _]E’ J
R e Y

@ Computer Management (Local) = % ACARD-FAE
= ﬁ% System Tools [+ :jl Computer
© [ [3]] Event Yiewer g Disk drives
+ Shared Falders : 1M
: E Local Users and Groups % WDC WD400BB-23FJAD

A DVD{CD-ROM drives
(=) Floppy disk controllers
J4 Floppy disk drives

&l Performance Logs and Alerts
B Device Manager

— & Storage

i Remaovable Storage =4 IDE ATAIATAPT controllers
Disk Defragmenter 7= Kevboards
Drisk Management Q Mice and other pointing devices

- @ Services and Applications {;,‘ Ports (COM & LPT)

= %% Processors

=& 551 and RAID contrallars
= ACARD AEC-67162 PCI Ulkra3 LYDY'SE Controller
= Adaphec SCSI Card 19160 - Ulkral 60 5CSI

[+ @,, Sound, video and game controllers

[+ 4 Syshem devices

B Universal Serial Bus contrallers

Figure 4-4
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Step 5. Add a new partition for the hard drive of Mirror Smart in the “Disk Manage-
ment” so as to access the new hard drive.

LI’ Computer Management E|E|E|
=18

g File  Action Wiew Window Help
& - aaliR= B (5
@ Computer Managernent (Local) ‘alurme ] Layout J Typ31 File System | Status ] Capacity ] Free
E= mSystem Tools Moata (B Partition  Basic  MTFS Healthy 17.73GB 17,61
+- (] Event Yiewer =MWinsP-C (D) Partition  Basic  MTFS Healthy Q77 EE 9.7z
& E Shared Folders ESMWNNP-E (1) Partition  Basic  NTFS Healthy (System) 9,77 GE 8,07
[+ Local Users and Groups
[+ @ Performance Logs and Alerts
et Dievice Manager
= @ Starage
[+ Removable Storage
Disk Defragmenter "
- Disk Managemenkt S ! 2 1
[+ & Services and Applications Boick 0 e T 1T ] ~
Biasic WinXP-E (C:) | WinXP-C {D: Data (E:)
37.26 GB 1977 GEMTFS | |9.77 GENTFS || 17.73 GB NTFS
Onling | Healthy (Syste §  Healthy | Healthy —
EDisk 1
Basic |
153,33 GB 153,33 GB |
Online [Unallocated © Properties | flcii v
< | > B Unallocated W Frimary partition 1l E:-:tenu:: ™ e
elp

Figure 4-5
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The following figure shows the condition of the hard drive after partition.

= Computer Management EI@E|

Q File  Action  Wiew Window  Help ;]_E_L_]
c- BE 2 BXES QR
Computer Management {Local) Yolume ] Laryauk | Type | File: System | Skakus ] Capacity J Free
= mSYstem Tools =Data (E: Partition  Basic  MTFS Healthy 17.73GE 17,61
] Event Wiewer =MMirrarsmar... Parkition  Basic  NTFS Healthy 153.3.., 1531
4] S Shared Falders EWin¥P-C (D0 Partition  Basic  NTFS Healthy 9.77GE 9.72
+ ¥ Local Users and Groups EIWInKP-E(C:) Partition Basic  NTFS Healthy (System) 9.77 GB  8.07
+ Performance Logs and Alerts
g Device Manager
= & Storage
| Removable Storage
Disk Defragmenter i
Disk Management £ : ?',
[+ & Services and Applications EB0ick 0 | S e
Basic | Win¥P-E (C:) | WinXP-C (D: Data {E:}
37.26 GB 19,77 GB NTFS 977 GBENTFS | 17.73 GB NTFS
Online |Healthy (Swste § | Healthy Healkhy
EPDisk 1
Biasic irrorsmart {G:
153,35 GB 153.358 GB NTFS
S ealthy v
< | 5 | W Unallocated [l Primary partition [l Estended partition [l Logical drive

Figure 4-6
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Appendix 1 Migrate Existing HDD to Mirror

Migrate the source HDD into Mirror Smart to form a new mirroring disk

Step 1. Take two empty trays out of Mirror Smart.

Step 2. Install source HDD into one tray, and replace it to Mirror Smart.

Step 3. Connect Mirror Smart to computer according to section 2.2.

Step 4. Power on Mirror Smart and then computer. Be sure that Mirror Smart’s
hard drive power LED is steady green.

Step 5. Install the tartget HDD into another tray, and replace it to Mirror Smart.
Now Mirror Smart will copy the data of source HDD to target HDD. In
rebuilding, access is all right.

NOTICE: In a set of Mirror Smart you are suggested to use two identical
hard drives. If you replace a failed hard drive with a new one, the new
hard drive’s capacity must be equal to or larger than the original one’s.
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Appendix 2 Mirror Smart Utility

The Mirror Smart Utility is used to manage and control ARS-2019. With it you can
easily set, change and examine all things about the hard drives.

After entering the utility, if you want to change some basic settings, you can click
“Setup” and select “Preference” as shown below.

Mirror Smart Miility

EventLog About!
| Event Lng]
Mirror Simart Setop..

Hi  Estend Mirror Size .. oo Scan HDD ‘ Compare HDDS'
| Change RAID Mode... [ ——_—

M| Update Fimmwars.. Model ARS2019 2Ch-RAID 3{ fa
. MaﬂNotfwa?mn.Se_h..lP... GB Revision 10ZR & l A
= Status Mirror active Transfer rate |USE High Speed x}‘

HDD1 Yendor [ST316002 hiodel A5

(= Capacity 149.1 GB Revigion 3.05
= Status Wirite only Transfer rate [SATA 1.5Gb/S ﬂ

HDD2 wendor [ST316002 Model 3AS

== Capacity 1491 GB Revision 305
v =) Status [Read/nirite Transfer rate [SATA 15GH/S
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The main items in “Preference” are explained as follows.

ga b~ W N B

Preference [i|

Time to update status of Mirror Smart

4|4D_ij seconds  (Min: 3 seconds  Max: 30 secaonds)

Time interval to update the event log [ Disable

4}?3 hours  (Min: 1 hour  Max: 24 hours)

Compare Options

' )

Compare speed ; ' i [
Fast Mormal — Slow

Display

v Fopup the main window when an ertor occurs

[ Show the main window when the program starts

Ok Cancel  Load Default :

. Set the
. Set the
. Set the HDD comparison speed.

time interval to update.
time interval to update the event log.

. Set to pop up the main window when an error occurs.
. Set to show the main window when the program is running.
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If you want to set the functions of Mirror Smart, you can click “Setup” and select

“Mirror Smart Setup” as shown below.

& Mirror Smart Ttility

File EventLog Aboutl
Stg)  Preference..

l; : Betup...

Hi  Extend bimor Size... Dia

| Event Lug]

Scan HDD ‘ Compare HDDSJ

Change RAID Mode...
Ml Update Firmueaze...
Madl Notification Setop... GEI

= Statug Mirrar active
HDD1 Yendor =T1316002
(=) Capacity 1491 GB
= Status Read/Mrite
HDD2 ‘endor [ST316002
—)  Capacity 149.1 GB
v = Status White nﬁlg}

hodel ARSQD‘]QQChRND Kx v |
Revizion [102R £ A ag;.
Transfer rate [USE ngh épeed' :";

Model 3AS

Revision 3.05
Transfer rate | SATA 1.5Gh/S

Model BAS
Revision 3.05
Transfer rate |SATA 1.5Gb/S
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The main items in “Mirror Smart Setup” are explained as follows.

Mirror Smart Setup

1. ¥ Fan detection 7 ___ [Rebuilding Rate
’ i
2. [ Fan auto control ol
{+ Mormal
Wit
~ Fast

3.———v “Warning alarm
WWarning Terperatura

v RAID alarm

¥ Read balance

4]
5.

6——v Auto compare

Ok Cancel | Load Default

1. The system will produce a warning and show a message when the fan is

malfunctioned.

2. The system will adjust the speed of fans automatically according to the warning
temperature.

3. The alarm will be triggered to warn the system administrator when RAID
becomes abnormal.

4. Each hard drive’s data will be read for one minute to prolong the drive’s life.

5. Automatic comparison after data rebuilding.

6. The buzzer will be triggered to warn the system administrator when the system
becomes abnormal.

7. The speed of data rebuilding

8. If the system temperature is over the set level, there will be an alarm and a
blinking on the screen to warn the system administrator, and the warning will
be recorded to the event log.
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If you want to change the RAID mode, you can click “Setup” and select “Change
RAID mode” as shown below.

# Mirror Smart Utility =13

File BeEhM EventLog  About!

Sty Prefersnce.. Event Lugl
Mirror Smart Setop. -
Hi  Extend Miror Size Do Scan HDD I Compare HDDSJ
| & LA Maode. . —————— = |
Ml Update Firmwsre . Model ARS2019 2Ch-RAID “x “x
. Maﬂﬂohfmaﬁonsle_tlup... Gh Bevistar [H2E . A A
= Status Miror active Transfer rate USE High Speed x;.
HDD1 Yendor ST31E002 Maodel BAS
(= Capacity 149.1 GB Revizion 3.05 T
=) status Wwiite only Transfer rate SATA 1 5Gb/S = ﬂ
HDD2 wendor ST316002 Model BAS
=1 Capacity 1491 GB Revigion 3.05 =
v = Status Read/rite Transfer rate SATA 1.5Gb/S ) ﬂ

X

Change RAID Mode

—oelect RAID Mode
" Maormal mode

Select RAID mode ———f———= Mirror mode Cancel

 JBOD mode

" Stripe mode

~=elect Primary Disk

Select a hard drive as | G

the primary disk
©° HDDZ as primary
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If you want to change the size of Mirror Smart, you can click “Setup” and select
“Extend Mirror Size” as shown below.

{8 Mirror Smart Utility

IS Setup Evel}tl_.l-:-g &bnut_!
Star  Dreference . Event Log]
| Mirror Smeart Setop.. )
gl Esctend Mim . Do Scan HDD ‘ Compare HDDs]
Change EAID Mode. .. I e ey
M| Update Firmwars. . Model ARS2019 2Ch-RAID “x “x
. MaﬂHoﬁficaﬁonS.etuP... GEI B on 1DQR - A ol
= Status Mirror active Transfer rate USB ngh épeed. “ﬂ
HDD1 Yendor (ST316002 Model BAS
v =1 Capacity 149.1 GB Revision 3.05
= Status Wirite anly Transfer rate SATA 1.6Gh/S
HDD2 ‘endor ST316002  Model 3AS
—1  Capacity 1431 GB  Revision 305
v =l Status Read/Mfrite  Transfer rate [SATA 1.5GH/S
Extend Mirror Size ]

Extend mirrar size

Current mirror size: | 152623 MB
Maximurm mirror size; 152623 M E

aet new mirrar size:

1. Set a new size equal to or larger than the current one.
2. Set the maximum size.
If the current size is the maximum size, you cannot change the size again.
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If you want to update the firmware of Mirror Smart, you can click “Setup” and select
“Update Firmware” as shown below.

{8 Mirror Smart Uility

File @Gl EventLog  About!
Sta)  Rreference... Event Lngl
Mirror Smart Setop...
He  Estend Miror Size... | EREL) Scan HDD I Compare HDDSI
Change EAID Mode. . = —— 4
Update Firmware... Model ARS2019 2Ch-RAID 3‘ 3‘
. Maﬂﬂntfmapnns_?tup.... GE Revision [02R . el il
= Status Mirror active Transfer rate USE High Speed a;‘
HDD1 “endor ST316002  Model 3AS
(=1 Capacity 149.1 GB Revision 3.05
= Status Write only Transfer rate [SATA 1560/3
HDD2 ‘endor ST316002 Model 3AS
==  Capacity 1491 GB Revision 3.08
v (= Status [Readfnrite Transfer rate SATA 16Gb/S
The current version
Open Firmware File
Lack jr: | £ FEHEE x| cF E-
[=2018 pie [ UIMS102R Update to the
(=3 MirrordP3 22 newest version
5@MirrorﬂP3.24
F,,jMirmrSmaﬂUﬁJityE?Zul
([ i1 00
([=h UIMELOLR

Click “Open” and

File name: '| — then “Yes” to
: confirm
Files of type: 1Einary files [*.bin) LJ Cancel
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Update Frimware

' "_-, Yau will update Firrmware From 1346 bo 1358, Are vou sure?
P
Confirm the firmware

Mo [ update

Update Firmware

—+—— Completion

If you want to receive an e-mail when the system or a hard drive fails, you can click
“Setup” and select “Mail Notification Setup” as shown below.

& Mirror Smart Utility

File B __EventLog gbout!
Sta Preference.. Event Lngl
Mirror Smart Setup. .. =
Hi  Estend Mirror Size. . Do Scan HDD ‘ Compare HDDsl
Chengs RAID Mode... | : e
Ml Updet: Fiomwere. . Model ARS2015 2Ch-RAID “x “x
| Had Nou GB Revision 102R i 4
= Status éfv;l.ir'r'lﬁracii\;é Transfer rate USBngh élpe'éd aﬂ
HDD1 endor (ST316002 Model 3AS
v (=  Capacity 149.1 GB Revision 3.05
=) Status ;I-Qead;"‘n}‘u‘rite Transfer rate SATA 1.5Gh/S
HDD2 “endor (ST316002 Model GAS
==} Capacity 1491 GB Revigion 3.05
v = Status Wwrite Dﬁly. Transfer rate SATA 15Gb/S
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In “Mail Setup” be sure that Enable mail notification is checked. Type related data in
the following three rows: 1. SMTP server, 2. User account, 3. Sender Email.

Mail Notfication Setop g|
W Enable mail natification

Mail Setup lSupewisnr] Event Filteri

1 SMTP server jamtp.acard.cnm
2. Sender Email ]MirranmanzmB@acard.cnm
3. User account lMirranman2D19|

0] | Cancal
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Then click “Supervisor”, and type the receiver's mail address in the row near to the
bottom. Click “Add” to add the address to the list.

Mail Notification Setup &'
¥ Enable mail notification

hail Setup Superisor lEvent Filteri

System supervisor list (Enter the e-mail address)

supervison@acard. cam Delete

administratonfacard.com Add

IR Cancel |
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Finally click “Event Filter”, and choose one or more events about which an e-mail
will be sent to the supervisor. There are six events for option: 1. HDD failed, 2. HDD
is removed, 3. HDD is inserted, 4. Fan failed, 5. HDD over heat, 6. HDD rebuilding/
compare.

Mail Notification Setup E|
W Enable mail notification
M ail Setup] Superisor  Event Filter ]
Determine error events to send mail
|__.'
v
2.—4—— HOD ig removed v
3.—4+—— HDD ig inserted B
4, —4+—— Fan failed v
5.4 HOD over heat v
6. 4 HOD rebuildingfcompare v
B Cancel
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If you want to know the version of Mirror Smart Utility, you can click “About!”.

Ahont Mirmor Smart Thility

ACARD | Mirror Smart Utility

“Yersion 3.24

scsiDE Copyright (c) 2006 ACARD Technology
CEEEEEEEE O http: fwenw acard com

Click “Status List” to see the status of Mirror Smart.

% Mirror Smart Utility =3
File Setup EwentLog About!
Status List lMirmr Smart Information | Event Log

|Target IO, Mame

|0 - ATA ARS2019 2Ch-RAID 102R
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Click “Mirror Smart Information” to see the HDD details and the Mirror status.

# Mirror Smart Miility |Z] E] g|

File Zetup EwentLog About!

Status List | Mirrar Smart Information IEVEm ng] . @ @
Host Bus |5 SCEIl Target ID | O Scan HDD Compare HDDSI ﬁ'
MIRROR Wendor [ATA Model ARS2013 2Ch-RAID 3‘ “x

@gj Capacity 149.0 GB Revision 102R ]
Status [Mirrar active Transfer rate USE'Hig'h'S'peed a
HOD1 Yendor ST316002 Model 3AS
Capacity 149.1 GB Revision 3.05
@ = Status White anly Transfer rate [SATA 1.5Gb/S %
HDD2 Vendor [ST316002 Maodel BAS @
@ ==J Capacity [149.1 GB Revision 3.05
Status [Readfrite Transfer rate [SATA 1 5GH/S g

. The system’s firmware version, capacity, status, USB speed as one HDD.

. HDD'’s frimware version capactiy, status, SATA bus speed in the upper tray.
. HDD’s frimware version, capacity, status, SATA bus speed in the lower tray.
. Scan the HDD.

. Compare two HDDs' data.

. Fan 1 is good.

. See the information of other Mirror Smarts.

. Fan 3 is good.

. Fan 2 is failed.

10. The temperature of the HDD in the upper tray (normal).

11. Remove the HDD in the upper tray safely (for Mirror only).

12. The temperature of the HDD in the lower tray (over heated).

13. Remove the HDD in the lower tray safely (for Mirror only).
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Click “Compare HDDs” to see if the Source HDD and the Target HDD contain the
same data. The percentage bar on the bottom of the figure shows the process of
comparison or rebuilding.

= Mirmor Smart Dtility

File Setop EventLog Aboutl
Status List  Mirror Smart Information ‘ Evaent ng]
Host Bus | B SCS| Target ID |0 scan HDI I Stop compare I
MIRROR  ‘Wendor ATA Model |ARS2019 2Ch-RAID "3‘ “’:
= Capacity 3726 GB Revision [102R i 7
Status Comparing Transfer rate U.SEI'Higi'].S.peed xz
HDD1 Yandor HOS72404 Model OKLSAS0
(= Capacity 3726 GB Fevision KFAD
= Status Primary Transfer rate |SATA 1.5GhfS
HDD2 ‘endor HDS72404 Model DKLSARO
==) Capacity 372EGB Revision KFAQ
v =) Status [Secondary Transfer rate |SATA 1.5GHS
Total capacity 572.6 GBE 781414400 blocks Compare rate [ 1956.3MB/min
Compare progress |B.1 GB 170445092 blocks Remaining time | 3h:10m:47s
| 2% |
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If you didn't install a hard drive, the status will be shown as follows.

& Mirror Smart Miility

File Setop EwentLog About!
Status List | Mirror Smart Infarmation I Event Log l
Host Bus |5 SCSITarget ID [0 Scan HO:D I ompare HOL l
MIRROR  Vendor ATA Model ARS2013 2Ch-RAID ‘x '3:
= Capacity 1490 GB Revision [102R ) A A
= Status :Degraded Transfer rate UIQIEIIHi'gh'S"peed x;‘
HDD1 endor | hodel |
Capacity Revision
Status Mo disk Transfer rate
HDD2 Vendor ST316002 Model 3AS
== Capacity 1491 GBE Revision 305
v =] Status [Feadfirite Transfer rate SATA 1 EGHS
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If the system didn’t detect the hard drive, or the hard drive is failed, the status will be
shown as follows.

& Mirror Smart Uility

File Setop EventLog Aboutl
Status List | Mirror Smart Information 1 Evart ng]
Host Bus |5 SCS| Target 1D | O Scan HOD I ompare HOL l
MIRROR ‘endor ATA Madel ARE2015 2Ch-RAID '3‘ 3‘
= Capacity [149.0 GE Revision [102R o
= Status jDegraded Transfer rate |JSB High Speed x},
HDD1 Wendor | Model |
Capacity Revision
Status HD failed/stopped Transfer rate ﬂ
HDD2 ‘endor ST31R002 Model 3AS
= Capacity [149.1 GB Revision 505 -
v =) Status Read/Write Transfar rate |SATA 1.5G0/5 E ﬂ
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If you want to read the record of an event log, click “Open Event Log” under “Event
Log”. Then, choose the file you need.

Save Event Log.

Status Lis

Host Bus | Scan HDD ‘ Compare HDDsi

MIRROR Wendor [ATA Model ARS2019 2Ch-RAID “x “x '
= Capacity 490 GE Revision [102R e A4
= R G v Transfer rate USE Figh Spasd Wil

HDD ‘endor ST316002 Model 3AZ

v (=) Capacity 1491 GB  Revision 305
= Status MWirite onl'y " Transfer rate [SATA 1.5Gb/S

HDD2 Yendor ST316002 Model 3AS
== Capacity 1431 GB Revision 3.05

v =B Status ReadMiite Transfer rate [SATA 1.5G0/S

Open Event Log
Laak. jr: ]E) LogBackup Lj pa = ER-

20050404

File name: | 20060404
Files of tupe: |L|:|g File= [*.log] L] Cancel

43




ARS-2019 Manual

Click the file to read as the following figure shows.

& Mirror Smart Mtility

File Setop EwentLog Aboutl

Status List | Mirror Smart Information  Event Log

Buent Tme
2006/05/24 15:27:49
2006/05/24 15:36:37
2006/05/24 15:37:25
2006/05/24 15:43.28
2006/05/24 15:45:22
2006/05/24 15:48:43
2006/05/24 15:54:13
2006/05/24 15:54:13
2006/05/24 15:54:40
2006/05/24 16:01:44
2006/05/24 16:02:10
2006/05/24 16:02:46
2006/05/24 16:03:22
2006/05/24 16:03.22
2006/05/24 16:16:55
2006/05/24 16:17:52
of ]|

|Ewent Description

70% rebuilt,

80% rebuilt.

HODZ aver heat.

HODZ over heat.

90% rebuilt.

HODZ aver heat.
Rebuilding ends.
Compare started.

HODZ over heat.

HDDs compare stopped.
HODZ scan started.
HODZ scan stopped.
HOD1 over heat.

HODZ over heat.

HOD1 was removed: ST316002 345 3.05 1491 GB
HDD1 failed or stopped:

Bus- 1D =

'
=

[ R T Y i R O T Y O Y Y O N
' i ' ' ' ' ' i ' ' ' ' ' i '
(r-x R o TR r-u PR o A - R o T o R e R e T v P e o (R T v
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The “Event Log” describes the time and status when an event happens. It is helpful
for you to solve the problems.

# Mirror Smart Utility =]
File Setop EwentLog About!

Status List | Mirror Smart Information  Event Log

EventTime  |Event Description Bus-D &
2006/05/23 20:28:35  Rebuilding ends, -1
2006/05/24 05:56:47  5- 1 - ATA ARS2019 2Ch-RAID 102R Ol 5-1
2006/05/24 05:56:47  HDD1 is Ok (ST316002 3AS 3.05 149.1 GE) 5-1
2006/05/24 05:56:47  HDD2 s QK. (ST316002 3A5 3.05 149.1 GH) LS|
2006/05/24 10:55:14  HDD1 scan started. 5-1
2006/05/24 11:.07:05  HDD1 10% scanned. 5-1
2006/05/24 11:18:53  HDD1 20% scanned. -1
2006/05/24 11:30:44  HDD1 30% scanned. 5-1 B
2006/05/24 11:40:03  Mirror Smart Utility version 3.24 started.

2006/05/24 11:40:03  HDD1 30% scanned. -0
2006/05/24 11:40:03  5-  0- ATA ARS2019 2Ch-RAID 102R HDDM scanning 38%. 5-0
2006/05/24 11:40:03  HDD1 is scanning. (ST316002 3A5 3.05 149.1 GE) 5-0
2006/05/24 11:40:03  HDD2 is QK. (ST316002 3A5 3.05 1491 GH) -0
2006/05/24 11:55:33  Mirror Smart Utility version 3.24 started.

2006/05/24 11:55:33  HDD1 50% scanned. 5-0
2006/05/24 11:55:33  5-  0-ATA ARZZ0M9 2Ch-RAID 102R HDDM scanning 51%. &-0 F
3l »
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Appendix 3 About RAID

RAID (Redundant Array of Independent Disks) is a system composed of many hard
drives; that is, multiple physical drives form a single virtual drive to be recognized by
the system. The advantages of RAID technology are increasing the read/write speed
of a hard drive, achieving better data protection, and enlarging the capacity of a
single drive like Drive C, Drive D, etc. Different classes of RAID have different com-
position modes and different functions.

RAID 0 (Striping)

RAID 0 must be composed of a pair of hard drives at least. When data are written
into the whole hard drive, they will be equally striped and written into each hard
drive of the array. Thus the access speed becomes quicker. The effect of RAID 0 is
proportioned to the number of hard drives. More hard drives mean more read/write
heads, and therefore the speed is quicker. Though RAID 0 is quick in read/write
speed, it has no data redundancy, and accordingly has no fault tolerance.

It is suggested to compose RAID 0 with hard drives of the same capacity. Because
the capacity of striped disk array is the multiplication of the smallest hard drive
capacity with the number of hard drives. For example, a 100GB hard drive and a
120GB hard drive unite into RAID 0. The total capacity is 200GB (100GBx2).

Logical Disk
A
B
C Reads or Writes can
D oecur simultanecusly

an every drive

gt

A
LN
7

RAID 0 Disk Array
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RAID 1 (Mirroring)

RAID 1 must be composed of hard drives in even number. The RAID controller will
divide the hard drives into a pair, and write data simultaneously into the two hard
drives. The two hard drives contain the same data. When one hard drive’s data are
damaged, you can replace the failed hard drive, and the RAID controller will restore
the data by the backup on the other hard drive. For a single hard drive RAID 1 is the
best in fault tolerance.

It is suggested to compose RAID 1with hard drives of the same capacity. Because
the capacity of mirrored disk array is that of the smallest hard drive. For example, a
100GB hard drive and a 120GB one unite into RAID 1. The total capacity is 100GB.

Logical Disk
g

Data is written to both
disks simultaneously.

D0 o>

Head requests can
; be satisifed by data
read from either

.. o disk or both disks.

RAID 1 Disk Array
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JBOD (JustaBunch of Disks)

JBOD, formal word spanning, is not a real RAID setting. It simply links a bunch of
disks into a big hard drive. It doesn't have the functions of quick read/write speed
and error tolerance. However, compared with RAID 0, JBOD doesn’t waste the
hard drive capacity. Its capacity is the total of all hard drive capacities. For example,
set a 100GB hard drive and a 120GB one as JBOD. The total capacity is 220GB.

Logical Disk

SR

A

B .

C | Data is written to the

D i 1st HDD and then the
; 2 2nd HDD.

b

Z ;

1st HDD Znd HDD
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Technical Support Form
Email: support@acard.com
http://www.acard.com

Model:| ARS-2019 *F/W Version:

System Configuration
Motherboard *

BIOS version
Chipset

Memory

Display card

OS version *

Hard Disk Tray 1 Tray 2
Brand *
Model *
Capacity *

Problem description * :

Required columns are marked with asterisks (*) .
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