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Federal Communications Commission (FCC) Statement

This equipment has been tested and found to corply vwith
the limits for a Class B digital device, pursuant to part
15 of the FCC Rules. These lirits are designed to provide
reasonable protection against harxful interference in =
residential installation. This equipment generates, uses
and can radiate radio frequency energy and, if not
installed and used in accordance vith the instructions,
may cause harmful interference to radio comsunications.
lovever, there is no guarantee that interference vill not
occur in a particular installation. If this equipment
does cause harmful jnterference to radio or television
reception, vhich can be detereined by turning the
equipment off and on, the user is encouraged to try to
correct the interference by one or more of the followving
peasures:

-—- Reorient or relocate the receiving antenna.

-- Jnerease the separation betveen the equiprent and
receliver.
. Y
-~ Connect the equipeent into =an outlet on a circuit
different froe that to vhich the receiver is connected.

-~ Consult the dealer or san experienced radio/TV
technician for help.

Varning: A shielded-type pover cord is required in order
to meet FCC enmission limits and also to prevent -
interference to the nearby radio and television reception.
It is.essential that only the supplied power cord be used.

Use only shieldedqcables to connect I/0 devices to this
equipment.

You areigautioned that changes or modifications not
expressly approved by the party responsible for
compliance could void your authority to operate the
equipment.







Important | Safety Instructions, Care and Handling

10.

. Before starting, take ¢ few minutes to

read this manuadl, read all of these insfructions
and save this manual for Iater reference.

Protect the Disk Array from extremely high or low
temperatures. Let the Disk Array warm {or cool } to
room temperature before using it.

Protect the Disk Array from being bumped or
dropped. Do not place this product on an
unstable can, stand, or table. t may fall, causing
serious damage 1o the product.

Keep the Disk Array away from magnetic forces.

Do not use this product near water.

Keep the Disk Aray away from dust, sand, or dirt.

Gaps and openings in the cabinet and the back
are provided for ventliation. To ensure reliable
operation and to protect it from overheating, the
gaps and openings should never be blocked

or covered by placing the product on a bed,
sofa, rug. or other similar surface.

Do not piace this product near or over a radiator
or heat register.

. Refer to rating plate for voltage and check that

the appliance voltage coresponds to the supply
voltage.

The appliance must be grounded. This product is
equipped with a 3wire grounding-type power
cord, this power cord wili only fit into a
groundingtype power outiet.




|

= .o
mnl:l

CAUTION

N

Al

CAUTION

11.

12.

13.

14.

15.

16.

If an extension cord or a power center is used
with this product, make sure that the total of all
products plug into the wall outlet does not
exceed the ampere rating.

Do not place the Disk Array where the cord will
be walked on.

Never push any kind of object into this product
through cabinet gaps and openings, they may
touch dangerous voltage poinis cause a risk of
fire or electric shock.

Unplug the power cord from the wall outlet
before cleaning. Keep the Disk Array dry. Do not
use liquid cleaners, aerosol cleaners, or a wet
cloth. Use a damp cloth for cleaning.

Except as specifically explained in this User's
Manual, please do not attempt to service this
product by yourself. Opening or removing the
covers may expose you to dangerous voltages.

Unplug this product from the wall outlet and refer

servicing to qudlified service personnel under the

following conditions :

® If this product has been exposed to water or
any liquid.

® |f the product has been dropped or the
cabinet damaged.




\ Operating Environment I

When selecting a suitabie working location, please consider :
@® Ventilation

@ Temperature

® Dust and dirt

@ Fiectromagnetic and Radio Frequency Interference,

® Securly

The seiected location should provide at least six inches of open
space around the Disk Array cabinet for proper air flow.

Your Disk Array functions best at normal room temperature. Choose
a location free from extreme heat or cold.

Warning! The Disk Array's LCD Panel may be damaged by exposure
to intense sunlight. Limit exposure to indirect or subdued sunfight only.

Your Disk Array should be used in a clean environment that is free
from gifbome contaminants such as dust, dirt, and smoke. Excessive
moisture or oil particles in the air can also hinder your system'’s
performance.

To reduce the possibility of data errors caused by electromagnetic
interference, locate your Disk Array at least five feet away from
electiical appliances and equipment that generates magnetic fields.




‘ About This Manual I

This manual serves as a useful guide you can refer to when you wish
1o install and operate your Disk Array. It includes the following
information :

® Chapter 1 : " Introduction ®
introduces you 1o your new Disk Array's features and
general RAID concepits.

® Chapter 2 : " Getting Started "
Describes general information about this Disk Array.

® Chapfer 3 : " Configuration "
Provides a Quick and Easy way 1o setup this Disk Array.

® Chapter 4 : " Advanced Information "
Describes information in more detaqil.

® Chapter 5 ;" Hot-Swap *
Describes Hot-Swap components,

® Appendix A : " Technical Specification *
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| Chapter 1 : " Intfroduction * I

This chapter will introduce you to your new Disk Array's features and
provide information on general RAID concept.
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| Features I

This section provides an overview of the features. For more detailed
information, please refer to the technical specifications appendix
at the end of this manual .

Arena includes the following features :

Easy Operation

As everyone knows, conventional Disk Arrays are designed for
experienced computer specialists. To solve complicated and time
consuming operating procedures, Arena came up with a
revolutionary ideq :

Innovative Plug And Play RAID
As compared fo a conventional Disk Array's long-winded setup
procedures, Arena can be ready to go after using the simple step
by step built-in setup program.

Ultra High performance

Arena combines an extremely high speed microprocessor with the
latest chip set, SCSI hardware technology , perfect firmware and an
artistic design. The result is one of the fastest, most reliable Disk Array
systems on the market.

» Suppoits virtually all popular operating systems Platforms and
network environments because it works independently from the
0.S.

- Fast / Wide / Ultra Wide SCSI channel interface to your Host
computer, up to 40MB data fransfer rate provides the processing
and access power for you to handle complex and large files.

« Selective SCSIID 0 ~ 15, support with active termination.

- Tagged-command queuing : allows processing of up to 255
simultaneous data requests,

« Selective RAID levels 0, 1, 0+1, 3 or 5.

+ Build-in 16MB cache memory, expandable up 1o 256MB.

- Serial communication port ( Monitor Port ) permits array controlier
operation through a standard V1100 teminal (or equivalent).

1]
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Solid reliability
. Automatic failed disk drive detection.

. Auto rebuild ; when a replacement disk installed (or by using hot
spare disk ), Arena provides automnatic data rebuild without any
commands of functions keyed in. ( Transparent to Host )

Efficient maintenance

- An LCD status panel displays a comprehensive readout of the
operating status, and the HDD LED indicators on each HDD fray
display the individual HDD status,

« When disk failure occurs on @ member disk of the disk aray, the
buili-in buzzer sounds simuifaneously and LCD siatus panel
also points out the location of the falled hard disk drive. In the
meantime the LED HDD status indicator will fight up * Red "on the
failed HDD tray , according the LED indicator on the HDD tray you
can perform quick, efficient and correct mainfenance.
- Hot Swap : allows you can remove and install the * Hot Swap *
parts without interrupting data access while the Arena is on.

. The " Hot Swap " parts include the Hard Disk Drive, Redundant
Power Supply Unit and Cooling Fan.
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| General RAID Conceeis .

Conect installation of the disk aray requires an understanding of
RAID fechnology and the concepts described in this section.

Definition

RAID is an acronym of Redundant Aray of Independent Disks .

A RAID is a Disk Array in which part of the storage capactly is used to
record redundant information about the user data stored on the
remainder of the storage capacity. The redundant information
enables regeneration of user data in the event that one of the
Array's member Disks or the access path to It fails.

Benefits of RAID

1. Secure Data
RAID Is an emerging storage technology with the potential to
revolutionize the data storage technology. A typical RAID unit
contains a set of disk drives, typically two to six, which appear to
the user fo be equivalent to a single large capactty disk drive. The
remarkable benefit of disk array is that if any single disk in the RAID
fails, the system and array still confinues to function without loss of
data. This Is possible because the redundancy data is stored on
separate disk drives and the RAID can reconstruct the data that
was stored on the falled disk drive.

2. Increases system performance
As the effective seek time for finding data on a disk can
potentially be reduced by allowing muttiple simultaneous access
of different data on different disks. Utlizing parallel reads and
writes of the data spread across the disks in the array, the data
transfer rate can be increased significantly over that of a singie
disk.

3. Easy maintenance
RAID system maintenance is typically simplified because it is eqsy
fo replace individual disks and other components while the
system continues to function. ( Hot swap support )

|
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RAID Levels |

RAID Level O : " Disk Striping " High /O Performance

Disk1 Disk2 Disk3 Disk4 Disk5 Disk6 Physical

@ Improved /O performance is the major reason for using RAID level O.

@ No protection is provided against data 1oss due to memiber disk
failures. A RAID level 0 aray by itself is thus an unsuftable storage
medium for data that can not easily be reproduced, or for data that
must be available for critical system operation. it is more suitable for
data that can be reproduced or is replicated on other media.

@ A RAID level 0 array can be particulary useful for :

. Storing program image libraries or runtime libraries for rapid
loading, these libraries are normally read only.

. Storing large tables or other structures of read only data for ropid
application access. Like program images, the data should be
backed up on highly reliable media, from which it can be
recreated in the event of a failure.

- Coliecting data from extemnal sources at very high data tiansfer

rates.
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@ RAID level 0 arays are not particularly suitable for
* Applications which make sequential requests for small amount of
data. These applications will spend most of their /O time waiting
for disks to spin, whether or not they use stiped arrays as storage
media,
- Applications which make synchronous random requests for small
amounts of data.
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RAID Level 1 : " Disk Mirroring " High Data

Optional

RAID level 1 provides both very high data reliability and

reliability

=
B

Physical

continued

data availabiity in the event of a failure of an array member. When
a RAID level 1 member disk fails, array management software simply

directs all application reguests to the surviving membe

RAID level 1 Is suitable for data for which reliability requi
extremely high, or for data to which high performance

L.

rements are
acceess is

required, and for which the cost of storage Is a secondary issue.
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RAID Level 3 :
" Parallel Transfer Disks with Parity
High Data Reliability & Highest Transfer Capacity

Disk1 Disk2 Disk3 Disk4 Disk5 Disk6 Physical
P : Parity

RAID Level 3 technology use a dedicated parity disk o store
redundant information about the data on several data disks.
RAID Level 3 is an excellent choice for applications which require
single sfream I/O with a high data transfer rate.

RAID Level 3 is optimal for applications in which large block of
sequential data must be transferred quickly, these applications are
usually of one of these types :

® They operate on large data objects such as graphical image
processing, CAD/CAM files, and others.

@® They are non-interactive applications that process large data
sequentially.

They usually request d large amount of data (32KBytes or more) with
each /O request.

|
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@ The distinctive performance characteristics of RAID Levei 3 :
- RAID Level 3 provides excellent performance for data
transfer-intensive applications.

. RAID level 3 in not well suited for fransaction processing of other
/O request-intensive appiications.
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| RAID Level 5 :
" Independent Access Array with Rotating Parity -
High Data Reliability & Transfer Capacity

Disk 1 Disk2 Disk3 Disk4 Disk5 Disk6 Physical
P : Parity

When RAID Level 5 technology is combined with cache memory to
improve Its wrife performance, the result can be used in any
applications where general purpose disks would be suitable.

For read only or read mostly application IO ioads, RAID Level 5
performance should approximate that of a RAID Level 0 aray. In
fact, for a given user capacity, RAID Level 5 read performance
should normally be slightly better because requests are spread
across one more members than they would be in a RAID Level 0
aray of equivalent usable capacity.

® A RAID level 5 array performs best in applications where data and
IO load characteristics match their capabillities :
- Data whose enhanced availability is worth protecting, but for
which the value of full disk miroring is questionable.
+ High read request rates.
» Small percentage of writes in 1/O load.

N
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@ RAID level 5 arrays have unigue performance characteristics :

» The data can be recalculated or regenerated, using parity,
when any drive in the amay fails.

- When the falled drive s replaced, elther automatically if the
subsystem contained a hot spare drive, or by user intervention
duiing a scheduled maintenance period, the system will be
restored Its full data redundancy configuration by rebuilding all
of the data that had been stored on the failed drive onto the
new drive. This is accomplished using parity information and
data from the other data disks. Once the rebuiild process is
complete, all data is again protected from loss due to any
failure of a single disk drive.
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[Summory Comparison of RAID Levels I

RAID Common Description Arays | Data Data
Level Name Capacity| Reliablitty | Transfer
Capacity,
Data distibuted across the
0 Disk . disks in the amay. {N) Low Very
Striping Ne redundant Information disks High
provided.
1 Miroring | All data Duplicated T*disks | Very High
High |
K Parailel Data sector is subdivided | (N-1) Very Highest
Transfer and disttibuted across all dlisks High of all
Disks with | data disk. Redundant listed
Parity information stored on a atter-
dedicated parlty disk. natives
5 Independent | Data sectors are distibuted] (N-1) very Very
Access Aray | as with disk striping, dlisks High High
with Rotating | redundant Information is
Parity inferspersed with user data,
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SuEEorted RAID Levels I

Based on the needs of a Disk Aray's capacity, data avallabiliity, and
overall performance, you can select a proper RAID level for your
Disk Array. The supported RAID levels are shown in below :

RAID
Level

Function
Description

Drives required
Min.  Max

"Disk Striping" , block striping is used,

which yields higher performance than with
the individual disk drives.

* There is no regundant function.

"Disk Mirmoring" , Disk drives are mirored ,
All data is 100% duplicated on each
equivalent disk drives,

* High Data Reliabillity

* Parallel Transfer Disks with Parity ",
Data is sfiped across physical drives.
Parity protection is used for data
redundancy.

" Independent Access Array with Parity ©,
Data is striped across physical drives.
Rotating Parity protection is used for data
redundancy.

0+1

" Disk Striping * + " Disk Mirroring * Function.
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l Multi-SCSI Format suEEn I

The Disk Array provides one Uttra Wide SCS| channel for connecting

10 your host system. With proper cabling, it may support Narow or
Wide; Standard, Fast or Ultra SCSI formats, ( single ended )

Overall cable length

For secure data transfer , please refer to the cable length limitations

as below :

* Cable length = External Host cables length + Intemal Host cable
length

* Standard Disk Array External cable length = 90cm (3 ft)

* Standard Disk Array infemal cable length = 20cm

5CSl Clock | Data Mg’g"&:m Cable | Remark
T Rate Rate Required
ype Length =q
Ulfra
wide 20 40 2m HPD 68---
(16 bit) MHZ MB/sec HPD 68 pin
Wide
SCsl 10 20 3m HPD 68---
(16 bit) MHZ MB/sec HPD 68 pin
Ultra
SCSI 20 20 m HPD 68---
(8 bit) MHZ MB/sec HPD 50 pin
Namow
SCSI2 10 10 3m HPD 68---
(8 bit) MHZ MB/sec Cen. 80 pin
sCsh 5 5 - 5m HPD 68---
(8 bif) MHZ MB/sec Cen. 50 pin

']



[ Chapter 2 : " Getting Started " I

General Overview
This chapter helps you get ready to use the Disk Array. It gives you !

@ Unpacking & CheckKlist

® Choosing a place for Disk Array
@ identifying Parts of Disk ArrQy

@ Power Source

@ [nstalling the Hard Disk Drives

@ Host Linkage

® Power-On and Self-test

@ LED Display and Function Keys
® LCD Status Display

The following iliusiraitions will help you read the further sections.




Getting Started

Unpacking & Checklist I

Before unpacking your Disk Array , prepare a clean and stable
place to put the contents of your Disk Array's shipping container on.
Altogether, you should find the following items in the package :

® The Disk Array

® One AC power cord

® One External SCS| cable

® Keys ( P/S Fan Door's keys & HDD Tray's Keys )
® User Manual

Remove ail the ifermns from the carton. If anything is missing or
broken , please inform your dedler immediatsly.

Save the cartons and packing materials that came with the Disk
Array. Use these materials for shipping or transporting the Disk Arrqy.

Figure : Checklist
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‘ Choosing a place for Disk Array I

When selecting a place to set up your Disk Array, be sure 1o follow

the guidelines as below:

e Place on a fiat and stable surface.

e Use a stand that supports at least 30.0 kg for this Disk Array.
(HDD included )

e Place the Disk Array close enough to the computer for the Disk
Array's External SCSI cable to reach it.

e Use a grounded wall outlet,

e Avoid an electrical outlet controlled by wall switches or
automatic timers. Accidental disruption of the power source
may wipe out data in the memory of your computer or Disk
ArrQy.

e Keep the entire system away from potential sources of
electromagnetic interference, such as loudspeakers , cordiess

elep hons, efc.
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Identifying Parts of the Disk Array I
Front View I

100

I
O«
O

'h

Figure : Front View

. LCD Status Display Panel
.HDDTrays 1 ~ 6
. Power Supply Door ( Lock / Unlock )
. Function Keys (1, | . Enter, ESC)
. Power-On Indicator ( PWR Unit 1, PWR Unit 2)
. Power Supply " Alarm " Reset
. Host Computer Access indicator
. HDD Tray Lock ( Lock / Unlock )
. HDD Status Indicator
(From low to up: Error {Red), Access (Yellow), Power-On (Green))
10. Power Supply Fail LED Monitor Window

i

O 00N BN —




Getting Started

REAR VIEW

4 5 3

Figure : Rear View

RS-232 Adapter (Terminal Monitor Port)
Reserved

Cooling Fans

AC Power Input Socket

Power Supply Main Switch (On / Off)
Host Channel adaptor Port

Fan Door Screws

Power Supply Inner Cocling Fan

NOOR LN~




Getting Started

l Power Source I
Choosing a Working Voltage -
+/10%) or AC 220V

The system can run efther on AC 110V (
(+/10%), Slide the AC voltage select switch on both of the two
POWET supply units to the correct position which conesponds
with the wall outlet supply voltage.

Wrong AC Voltage input will ham the power supply and _

Cause serious damage to the Disk Array.
]

O

mb

Qi I°=-
e =186

Figure : Power Source

power cord equipped with

s Disk Array is supplied with an AC
a 3-wire grounding type plug. This is a safety feature and it is
ded mains power cord.

important to only use a 3-wire groun

|




Getting Started

Hard Disk Drives Pre-Sefting I

1. HDD SCSI Terminator : set " Disable SCSI Terminator "

Important !

You must set disable SCSI terminator fo all of these drives even
it is on the end the device channei bus.

2. Terminator Power : set " Term. Power from SCSI Bus "

3. Motor Star option : set " Enable motor start "

4. Sefting the SCS1 ID : Pre-setting is not necessary.
By using the Auto SCSI ID assignment design in this Disk Aray
Systern, the RAID confroller will assign SCSI ID to all of these

drives automatically when you connected the SCSI D cable
( on the HDD fray ) to these drives.

Optional Usage Plug

Figure : Drive Rear View
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About HDD's Auto SCSI ID# Sefting

Common optional SCSI ID Usage Plug :

Pin Assignment Pin Signal
119 7 5 31 1 AC
3 Al
oooooo S A2
ooooogon 7 A3
8 LED Cathode
12108 6 4 2

*** You must check the HDD's instailation guide before you install
the drives, --- if your drives have not this rear optional usage plug
or the pin assignment Is different from the above common usage
plug, then you must set the HDD's SCSI ID# manually as below :

%

Tray 1 : ID#0
Tray 2 : ID#1 =
Tray 3 : ID#2 = [

1

Tray 4 ;. ID#0 o,
Tray 5 : ID#1 FE:
Tray 6 : ID#2

C
|

B —>

w—>rl | 0
Q
]
®
“II|||||||“
& -
8]

o —Pp
o —»

Figure : Manual HDD's SCSI ID sefting

important :
If your drive's option usage plug or pin assignment is different from
the above, -- Do not connect the SCSI ID cabie Into the drives.

]
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| Installing the Hard Disk Drives I

Step 1 : Unlock the HDD tray by fumning the Key-lock to the

cormect position.
Step 2 : Gently Pull out the HDD tray.

[ enm——
.
I g0 Wy
O |
— HEE
1
PR o E
?go.ﬂ- 9

Figure : Installing HDD step 1, 2
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Step 3 : Insert HDD info the tray

Step 4 : Screw in the hard drive.
( Use the correct size, type and thread )

Step 5 : Cabling, Connect the Data cable , SCS! ID cable
& Power cable.

Cabling

SCREWS —j — SCREWS

Figure : Installing HDD step 3, 4, 5

|




Getting Started

Step 6 : Gently slide in the HDD trqy.

Step 7 : Lock the HDD tray. When powered on, the Green LED
will light up.

R — [.ﬁ,___ °
g, ===
PR ==

o g o

d
I®3 §

Figure : Installing HDD step 6, 7
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I Host Linkage I

Wwith the HDD(s) instalied comectly, you are ready to connect the
Disk Amray to your Host computer.

Use a shielded twisted-pair SCSI cable to connect your Host
computer to the Disk Array's built-in 68 pin SCSI adapter port.

Connect the Host computer as shown below !

SCsl
Plug

Disk Arraty

Host Computer

Figure : Host linkage

are tumed off when you plug-in the SCSI cable.

|
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| Power-On and Self-Test I

When you connect the Disk Aray 1o the Host computer, You
should press the ON/OFF Power Supply Switch on the
both power supply units and Main Switch on the back panel.

It will turn the Disk Array on and the Self-Test will be started
automatically.

Power Supply Main Switch
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LED Display & Function Keys I

O©LED Display
Shown below is the LED Dispiay. Please refer 1o the illustration,
the LEDs inform you of the Disk Array's current operating status.
Upon activating a certain function, the coresponding LED
indicator should turn on indicating that the feature is engaged.

1 / 4

o

2 S—
iy
~

|
f

Figure : LED Dispiay

LED Descriptions

1. Power Unit ¥ Indicator light up : "Green*, it iights when the Power Unif 1
is plugged and operating functionally,

2. Power Unit 2 Indicator light up : “Green*, it iights when the Power Unit 2
is plugged and operating functionally.

3. Host Computer Access | light up ; “Yellow" , Indicates Host
Indlicator computer is curently accessing the Disk Anay

4, HDD Power-On indicator | light up : "Green® , It lights when the HDD frame
is locked and Power-On

5. HDD Access Indicator light up : "Yellow" , when HDD is accessed

&. HDD Enror Indicator light up : "Red" , when the HDD not installed or HDD error
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| Function Keys |

The four function keys at the top of the front panel perform the

following functions :

(1) Up Arrow / Right Arrow

Use 1o scroll the cursor Upward / Rightward

( | } Down Arow / Left Arrow

Use to scroll the cursor Bownward / Leftward

{ Enfer )

Use to confirm a selected ttem

(ESC)

Use fo exit a selection
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] LCD Status Panel |

Located the LCD panel, the LCD status panel informs you of the
Disk Array's cument operating status ot a glance. Upon activating
Q cerfain function, a symbol or icon corresponding to that
function will appear in the display window. The symbol will remain
in the display window indicating the status of the Disk Array.

Identifying the status on the LCD

The following lllustration shows the symbols (characters) been
used and their representation.
A description of each of the symbols in LCD display window !

O On-fine and functional
R Eror occur

I Identifying Disk Drive

S Spare Disk Drive

X Disk Drive not instalied

Example of the LCD status display window :

A ren a Silver
OOO0OSXX R5 ID:0

This informs you :
. HDD 1 ~ HDD 3 : Online

a
b
C
d
e

. HDD 4

: s a Spare disk drive

. HDD 5 ~ HDD 6 : Not installed

. RAID Level
. SCSI'ID

 In"RAID Level 5"
cIn"ID#QO

]




‘ Chapter 3 : " Configuration * I

After completing the hardware installation, the disk array must be
configured and the logical unit must be inffialized before it is ready
to use. This can be accomplished through the following user
inferfaces :

+ Front Panel function keys ( LCD Display )
or
+ VT100 terminal connected through the serial port ( Monitor Port )

<+ The LCD display panel and a V1100 terminal can not be used at
the same time.

This chapter guides you through setting up your Disk Array for the first
time. This chapter contains information on setup. The setup program
is a menu-driven utility which enables you to make changes fo the
configuration and tailor your Disk Array o your individual needs.
The setup program is a ROM-based configuration utility which
displays the Disk Anay's status and aliows you to set up the
parameters. The parameters are stored in a nonvoldtile battery
backup CMOS RAM which saves the information even when the
power is off.
By using an easy-to-use user inferface, you can configure such items
Qs .

» RAID Level

« Hot Spare Disk

+ SCSIID

- Termination

» Password [ For protection from unauthorized use )

« Firmware update (VT100 Terminal mode only) --- for update

procedures please refer to Chapter 4 | Advanced information.

The setup program has been designed to make it as easy to use as
possible. By using a menu-driven program, you can scroll through
the various sub-menus and make your sefections among the various

predetermined choices.
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| Configuraﬁon from the front Panel |

The LCD Display front panel function keys are the primary user

interface for the Disk Array.

Except for the "Firmware update” ,all

configuration can be performed through this interface.

Function Key Definitions

The four function keys at the top of the front panel perform the

following functions .

(1) Up Arrow / Right Arow

Use to scroll the cursor Upward / Rightward

(} ) Down Arrow / Left Amow

Use to scroll the cursor Downward / Leftward

{ Enter)

Use 1o confirm a selected ftem

(ESC)

Use 1o exit a selection
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Configuration procedures (via Front Panel)

Main screen

L

v

Re-Config RAID

Yes

h

No

RAID Level

(5,3,1,0,0+1, None)

h 4

Hot Spare Disk
(Yes/No)

h 4

Set SCSI ID
(0~15)

b

Termination
{(Enable / Disable)

Set Password
(4 Digital )

y

Save Configuration

I 3

No

& Restart

Yes




Configuration

Starting the configuration

1. Power-on the Disk Array. Af the end of the power-on self test
program, the LCD displays the current systern status.

_ Press the front panet Enter " key fo access the buitt-in
configuration program.

_ When the screen displays the password prompt and asks you o
" Enter Password "

Enter Password
\ Y | || &
press " Enter " 4 times to input the defautt password
( default password is " 0000 ")

_ Re-Configuration RAID

select " No "o just setup* sCsl ID# ", Terminator', and
"Password"

Select "Yes"tosetup” RAID Level ", " Hot spare disk ", " SCSi
D& ", " Terminator ', and* Password "
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5. Set RAID Level

Move cursor (¢ § ) to the desired RAID Level (5, 3, 1, 0, 0+1,
None ), press " Enter " to confirm,

All data on the disk drives will be lost by changing the RAID Level.

* RAID Level "None " = No Configuration
B 6. Set Hot Spare Disk
Select " Yes " to set one Disk Drive as a Hot-spare Disk.

(Valid for RAID Level 5 and 3 , the total number of Disk Drives
installed must be more than 3 Disk Drives )

7. Set SCSI ID
Each device on a spec'ific SCSI bus must be configured with @
target address ( which is a "SCSI ID" ) which is different from any
other devices on the SCS! Bus.
The default SCSI ID for the Arena is ID 0.

If you need to assign a different ID # for your Disk Array. The
available SCSI ID# for Aiena are ID# 0 ~ 15,

You must assign a different SCSI ID to each SCSI device on the
SCSI Bus. The SCSI ID# must be Unique for each device.
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8. Termination

Temninating a SCSI chain is achieved by adding a teminator to
each end of the SCSI bus. The Disk Array supports active
termination at the controller's SCS| end.

Termination "enabled" must be set when the Disk Array is at
one end of the SCSI Bus.

Q. Set Password

Press * Enter " to activate the Password setting, When the cursor
stop on the desired "number" or "character, Using" J " and

1 " function keys to choose the desired characters and then
press " Enter " to confim it.

¥ | Press " ESC " function key for password "No Change"

10. Save Configuration & Restart

Select the Save Configuration function and Press the " Enter " key
to save and activate your selections.

Warning ! All data will be lost if you change RAID Levels .
WARNING

Saving configuration changes causes the disk array

controller's working parameters to change. This can
produce unpredictable results If it occurs during Host
and Array activity. All activity to the controller should
be stopped before saving configuration changes.

|
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| Configurcﬁon from VI100 Terminal Mode I

By connecting a VIT00 compatible terminal or a PC operating in a
terminal emulation mode, a configuration can be performed
through this interface.

1o ensure proper communications between the "Disk Aray" and the
Terminal’, Please configure the VT100 terminal settings to the values
shown below :

VT100 Terminal ( or compatible ) Set up

Connection Serial Port (COM 1 orCOM 2)
Protocol RS232 ( Asynchronous )
Cabling Null-Modem cable

Baud Rate 19.2G0

Data Bits 8

Stop Bit }

Parity None

Keyboard Function Key Definitions

" Enter " key, Use fo confirm a selected ffem

"ESC " key, Use to exit a selection

" A" key, Use to scroll the cursor Upward / Rightward

" &£ " key, Use to scroll the cursor Downward / Leftward

"Tab " key, Use to switch mode ( Menu / Output Areq )
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Configuration procedures ( VI100 Terminal )

» Main screen

Re-Config RAID

Yes

h 4

RAID Level
(5 3.1,0, 0+1, None)

A 4
Hot Spare Disk
(Yes/No)

No

h 4

Set SCSI ID
(0~15)

Termination
(Enable / Disable)

h 4
Set Password
( 4 Digital)

Save Configuration

No & Restant
. Yos |
Update Firmware
No
Yes
Update

i
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Main Screen

awenag - HyperTeommal

LCD
| Arena Silver X000, x ID:0

Arenn Zilyer Honitor Praility

-- MERU
t+~~-Hain Hanu~—--+
{Re-Contig RAID|
| PAID Leval !
|Hot Spare Diskl|
| Set SCSI ID I

| 18ave & Restarc|
| |IUpdate ROM

|

--|Arana Silver RATD Controllar
|Version wv3.05A 06/08/1998
|Seriml No: 0Q00D0596005804
|8cripe Size = 64 sectors
|Installed Hemory * B MBytaes
|Tasting Serial Cormaection...O0OK
iHost Chan l: TEST OK
|Host Chan 2: TEST OK
Ilisk Chan 1: TEST OK
|IDisk Chan 2: TEST OK
[Hot Plug Function




Re-Config RAID

Select " No" for sefting : “SCSIID ", * Terminator *, * Password *

Configuration

Select " Yes * for sefting alt the configurations

Hondtor Ueilicy

| +=<Main MHenuy---+
| |Re«Contig REID|
I RAt+~Re—Config RAID-+
2 i Ho | BO
| IS« YES

{15at Password |
liSave & Restart|
| |Update ROM

i

[Arena Silwver RAID Controllar
|Version v3.05h 06/08/1998
|Sarial No: 0DQD00SS6009804
|Stripe Size = 64 sectors
|Installad Memory = § MBEytes
|Testing Serial Connection...0R
{Host Chan l: TEST OK

|Host Chan 2: TEZ2T OK

IDisk Chan 1: TRST OX

[Disk Chan Z: TEST OK

|Hot Plugy Function Ready.

|

AZ:Hove Cursgor, ESC:Exic, Enter:Ent

Tab:Switch to Dutput Area

O W B SR W TR B 4 B MR Rk WA %R B R B S R e




- Configuration

[ Set RAID Level I

Move the cursor to the desired RAID Level ( 5, 3, 1, 0, 0+1, none ),
and Press " Enter " to confirm ft.

All Data will be lost by changing the RAID level.

Cwiena - Hyper T enminat

Arena Silver Monicor Ucility

lArena Silver RAID Controller
+-~Hain Menu---+ [Version v3.05A 06/08/1998
A | {Re-Config RATID] |Serial No: 000C00E96009804
il 1 1PAIL Leve: ] |Stripe Size = 64 sectors
1Ho+=-RAID Level-+ |Installad Memory = 8 MBytes
ISkl | |Testing Serial Commection...O0H
[Tei3 | |Host Chan 1: TEST O
[Sell | |Host Chan 2: TEST OK
|1Sal0 1 IDisk Chan 1: TEST OK
|Up 1 0+1 | |IDisk Chan 2: TEST OK
+-—{NONE | |Hot Plug Function Resdy.

fAZ:Move Cursor, ESC:Exit, Encer:Ente Tab:Switch to Output Area
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|' Hot Spare Disk l

Select " Yes " to set One Disk Drive as a Hot Spare Disk.

This Function is valid in RAID level 5 and RAID level 3 ,ihe total Disk
Drives installed must be more than 3 Disk Drives.

( Disk Drives number > 3)

lArena Silver BAID Controller
+--Hain Metg---+ IVersion w3d.05A 0&6/08/1998
[Re~Contig RAID | |Serial No: 000000596009804
| RAID Lewel 1 |Stripe Size = 64 sectors
|Hot Epare Lizk] |Installed Maxory » B8 HBytes
|Sat+-Hot Spare Disk-+ |Testing Serial Connection...OR

|Host Chan l: TEST OK

{Host Chan 2: TEST OK

IDisk Chan 1: TEST OK

[Disk Char; 2: TRST OK

[Hot Plug Function

|

|
|
|
|
|
I
|

+n«ua%nuﬁnnununuuuwuw

AZ:Bove Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Dutput Ares
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| Set SCSI ID# I

Each device on a SCSI bus must be configured for a Target
address {(which is a "SCSI ID"}, which is different from any other
device on the SCSI Bus.

The default ID for this Disk Array is ID#0

If you need assign a different ID# for your Disk Array,
The available SCSI ID# for Arenais ID# 0 ~15

You must assign a different SCSI ID to each SCSI device on the
SCSI Bus. The SCSI ID# must be unique for each device.

|Arens Silwver PAID Centroller
|Varsion v3.05A 06/08/1998
|Serial No: 000000596009804
|8cripe 2iza = 64 sectors
|Installed Manory = 8 MBytas
| Testing Serial Commection...O0K
|Host Chan 1: TESY OK

|Host Chan 2: TEST OK

|Disk Chan 1l: TEST OK

|IDisk Chan Z: TEST OK

|Hot Plug Function Ready.

|

e B UL R RR OB e W M TR B UE W ML MR B X e W W

Tab:Switch to Output Ares
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l Termination |

Terminating a SCSI chain is achieved by adding a teminator to
each end of the SCSI Bus. The Disk Amay supports active
termination in the controller's SCSI end.

Termination "enabled" must be set when the Disk Array is at
one end of the 5CS| Bus.

Arens Sillver Momitor Whility

| === LCD ---
| Arena Silver 00O Bx ID:D I
|Arana Silver BAID Controller
| +=-Main Menu-—-+ |Version v3.05h 06/08/1998
| |Re—Contig RAID| |Sarial No: 000000D59E009B804
| |IRATD Lewvel | |Stripe Size = 64 sectors
| iHot Spare Disk| |installed Hemory = 8 MEytes
| ISet, SCSI ID i |Tasting Seriel Connection...0R
{ITerminavion | |Host Chan 1: TEST OK
| 1Se+-Termination—+ |Host Chan Z: TEST OK
| 1Sa| EEABLE | IDisk Chan 1:; TEST OK
| 10p IDISABLE | IDisk Chan 2: TEST OK
I#--¢--—oo + [Hot Pluyg Function Ready.
|

- OH Nk ek B Rk U SR B 3 R WO W R W % W ke 9

AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Jutput Are




Configuration

- | Set Password I

Press " Enter " to activate the password setting when you
key-in the desired " Number " or * Character "

Press " ESC " for no change to the password.

|Arana Silver PATD Controller
|Version v3.054 06/05/1956
| Re=Connfig RATD| {Searial Ho: 0DOUD0596005604
|RATD Level ! |18tripe Size = 64 sactors
|Hot Spare Disk| IInstalled Memory = B MBytes
- |Set. 8CSI ID | ITesting Serial Connection...OK
{Ternination | |Host Chan l: TIST OF
|3st Password | |Host Chan 2: TEST OK
| |84--5et Password--+ |Disk Chan l: TEST OK
e [RRRARR! IDisk Chan Z: TEST OR
-+ + |Hot Plug Functien Ready,

oW W W T R GE M WORE Bk Bk %R TR R G GL YR ¥R B %h

JPlease input kevy:




Confi@rction

[ Save & Restart l

Select the Save & Restart function and press " Enter " fo save and
activate your selections.

Warning! All data will be lost If you change the RAID level

Saving configuration changes causes the disk array
controller's working parameters to change. This can
produce unpredictable results if it occurs during Host
and Arrqy activity. All activity to the controlier should
be stopped before saving configuration changes.

krena Jilver Hemitor Utilicy

T —m e jarena Silver RAID Controller
+--Main Henu---+ |Varsion v3.034A 06/0B8/1998
{Re~Config RAID| |Saxial Neo: 000000596009804
I RATD Lewvel | |Stripe Size = 64 sectors
{Hot Spare Diskl| |Installed Mamory =« 8 MBytes
|Sat SCST ID | |Testing Sarisl Connectiom...OK
| Tarmination | |Host Chan l: TEST OK
13at Password | |Host Chan 2: TEST OK
1Save & Restarc| |{Disk Chan 1: TRST OK
{Upt-Save & Restarc-+ |Disk Chan 2: TEST OR
+-— NG |Hot Plug Function Ready.

|

AZ:Hove Cursor, ESC:Exit, Enter:Enter, Tab:Switch to OQutput Area




| Chapter 4 : " Advanced Information " I

This chapter describes more information about your Disk Array. The
following items are describes in detail.

« Memory Expansion

« RAID Controller

- Updating Firmware
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Memory Expansion I

Your Disk Array comes with 16MB of memory that is expandable
to a total of 256MB by installing additional memory modules.
The optional memory expansion socket is provided for installing
memory module, These expansion memaory module can be
purchased from your dedler,

Memory Type : 60NS Extended Data Output ( EDO )SIMMs |

Memory Size : Supports 72pin SIMMs of 4MB, 8MB, 16MB, 32MB,
64MB, or 128MB

The main-board supports many memory combinations for

a total of up 1o 256MB. Memory sizes are arrived at by inserting
different combinations of SIMM DRAM modules into the RAM
sockets. The RAM sockets are numbered SIMM 1 and SIMM 2. The
disk array controller will automatically detect the amount of
memory installed without any jumper seftings needing to be set..
The following table are the possible configurations.

SIMM 1 SIMM 2 TOTAL
MEMORY
4 0 4
4 4 8
8 0 8
8 8 16
16 0 16
16 16 32
32 0 32
32 32 64
64 0 64
64 64 128

Do not use SIMM modules which have an extra logic chip that
has been used to convert the memory module from asymmetric
1o symmetric.
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- Installing Memory Modules :

1. Unscrew & Remove cover

Unscrews

N
;
<

e
© — Qi O O © O E.—;:i- o
H ;

Figure : Remove Cover
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2. Install the memory

a. The SIMM memory modules will only fit in one orentation.

b. Press the memory module firmly info socket from a 45 degree
angle, make sure that dll the contacts are aligned with the
socket.

C. Push the memory module forward to a vertical position.

Front Panel

SIMM 2

SIMM 1

T M ATTAITAR

Figure . Controller

i
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Disk Array Coniroller Block Diagram I

Main
memory

Micro-
processor

Flash
EPROM

" Local BUS'

NVRAM R8232

LCD
PCI 1
Bridge Terminal
Port
.. PCIBUS -
Dual
\l,JV’itQZ Channel
Ultra Wide
SCS SCSi
controller
controller
Host Disk Disk
channel Channel 1] | Channel 2
Disk 1 Disk 4
Disk 2 E Disk 5
Disk 3 [ | Disk 6

|
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Updating Firmware I

1. Setup your VT100 Terminal
Please configure the VT100 terminal setting fo the values shown

below .

VT100 terminal ( or compatible ) set up

Connection Serial Port { COM1 or COM2 )
Protocol RS232 ( Asynchronous )
Cabiling Nul-Modem cable

Baud Rate 19,200

Data Bits 8

Stop Bit 1

Parity None
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Setup VT100 Terminal

Example : Setup VT100 Terminal in Windows’ 95

Step 1.

ararm:
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Step 2.

ATET Mail

MCI Mail

CompuServe

%
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Step 3. Enter a name for your Terminall.
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Step 4. Select a connecting port in your Terminal.




Advanced Information

Step 5. Porf parameter settings
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Step 6.
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Step 7. Select emulate VI100 mode

After you have finished the VI100 Terminal setup, you may restart
your Disk Array and press ¥ Ctil + D " keys ( in your Terminal Jto link
the Disk Array and Terminal together,

o

Press J to dispiay the disk array Monitor Utility

screen on your VIt00 Terminal,
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Start to Update Firmware

1. Move the cursor to " Update ROM " and press "Enter”,

- Hypr-r:l U.[.rl.l.l;'l.l.:li R

| 4--Hain Henu---+
| |IRe-Config RAID|
|RAID Lawel
| |Bot Spare Disk|
| [Sat SC3I ID
|| Termination
#3| | Set Password
{4 | |[Save & Restart|
i | | Updace ROM

¥

Arena Silver Monitor Urnility

lArena Silver RAID Controller
{Version v3.05k 06/08/1998
{Serial No: 000000556009604
|Stripe Size = 54 sectors

| Installed Memory = 8 MBytes
| Te=ting Serial Connection...OK
| Hoat Chean 1: TEST QK

| Host Chan 2: TEST OK

|Disk Chen 1: TEST OK

|Disk Chan 2: TEST OK

|Slot 1: IEBH DDRS=-391,
|Siot 2: IBH DDRS-391,
|Slot 3: IBM DDR8-391,
|Siot 4: IBM DDRS=-345,
|Slot 5: IENM DDRS-345,
|Slot 6: IBM DDRS-345,

| Hot Plug Function Ready.

|

|

AZ:Move Cursor, ESC:Exit,

Encer:Enter, Tab:Switch to Qutput Are

| Warming | I

Unpredictable results will occur if firmware update is attempted
during Host computer and Disk Array activity. All activity to the
controller should be stopped before updating firmware.
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2. Press "Y" to confirm the Update.

Before downloading the new firmware,
shutdovn the host computer systam.
Are you ready teo dowmload the new firmware? (Y/N} Y
Are you sure? (Y/H) Y
1qPagin firmvare file transfar now,
e JHETo abort download rastart the RAID system.
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3. Select transfer " Send Text File " and press Enter.

Are you ready t firmware? {Y/N} Y

Are you surel Bl s

i Begin firnware file transfer now.
To abort dowmload restart the DATD systom.
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4, Locate the new Firmware file on your PC.




Advanced Informc:fion

5. Press"Y" to confirmn to download the new firmware

and type " Go " to confirm the new fimware update.

Eefore downloading the nev firmware,
shutdown the host computer aystem.

Are you ready to townload the new firmware?(Y/N) Y

Are you sure? (Y/N) Y

Begin firmwvare file transfer now.

To aebort download restart the RAID syscem.
D00041C00

File transfer complece.

Checicaum = OxCEC3 ; OH.

New firmyare transfer complets.

Enter 'Go' to update che firmware. Go

Enter 'Go' to reconfirm. _
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6.Type "Go " 1o reconfirm and the firmware will begin to be
reprogrammed.

7. After verifying, please restart the Disk Array to activate the
new firmware.,

ufore downloading the new firmvare,
hutdown the host computer system.
—~ jAre you ready to download the new firmware? (7/N) Y
Are you sure? (Y/N; Y
HBegin firmware file transter now,

Enter 'Go' to update the firmware.
Enter 'Go' to raconfirm. Go
Programming. ..
count = 0000

X Done!

(i]Veritying..._







| Chapter 5 : " Hot Swap * I

This chapter explains how to remove and install the "Hot-Swap” parts
without interrupting the data access while the disk array is on.

The "Hot-Swap" parts include :

+ Hard Disk Drives

* Redundant Power Supply Units
+ Cooling Fans

Follow the steps below and refer to the diagrams to remove and
install the "Hot-Swap" parts.




Hot Swap

Removing / Installing Hard Disk drives

a. Unlock the HDD tray
(When a HDD error occurs, the HDD LED indicator lights up "RED")

d

i@

00

Q

Q@
©

AN
il ©.> O
iy /

9
| IlIIIIEII"

{0

10:0

=
(N

0

Figure : Swap HDD ( Unlock )

i
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b. Gently pull-out the HDD tray

Figure : Swap HDD ( Pull-out )
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c. Unscrew and unplug the cables

Unplug Cables

te ot
-— — Unscrew
@
O
— —_—
| oo —so

Figure : Swap HDD ( Unplug cabies )

i




Hot Swap

d. Replace with a new Hard Disk Drive
It must be same capacity or greater than the faulty drive, if you
replace with a Hard disk Drive of insufficient capacity, the Disk
Array's built-in buzzer will sound and the Intelligent Auto-Rebuild
function will not be started.

* For best performance, we recommend you swap with an
identical Hard Disk Drive.

e. Gently Slide-in the HDD fray and lock up to start

the Auto-Rebuild

When you have installed the replacement disk drive, screw in gl
the screws and plug in the cables, you may now gently slide in
the HDD tfray into the chassis and lock up it.

* Data Auto-Rebuild will be started automatically when you lock
- up the HDD tray.

o
®a
O0e

— ECE

9

(=0
i0:0

Figure : Swap HDD ( Lock Up )
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| Removing / Instclling the Redundant P/S Unit I

There are two LED indicators on the front panel which display the
status of the redundant power supplies. While the power supply
is working property the two LED indicators light up Green ", if any
one of them fail, the LED indicator will go off and the redundant
power supply buzzer alam will sound.

When you need to replace the redundant power supply unift,
refer 1o the redundant power supply status LED indicator on the
front panel to find the failed power supply unif and follow these
steps to swap it.

a. Unscrew the faulty unit
(For Safety reasons, you shouid switch off the faulty unit's
power switch)

© ) Unscrew
Qe M
Ol fl e = O
o =|o =
0 o)
ol B B
Lo . Q O
Switch off /

Figure : Swap P/S unit ( Unscrew )
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- b. Replace with a new power supply unit

Figure : Swap P/S unit ( swap with a new unit )
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¢. Press the Power Supply Reset switch
When you replace a new power supply unif, you should then
push the power supply reset switch on the front panel to stop
the buzzer alarm and link the two power supply units together.

©The new power supply unit will link with the other unit

imrmediately and will start working after you press the power
supply reset switch, and the buzzer warning noise will stop.

. Reset from the front panel

Reset Here
V|

o @G
—— O
Y% oo
Sa=H=

()

L
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| Removing / Installing Cooling Fans I

« Unscrew the Fan door and open the door,

I Caution : Be careful, the high speed rotating fans may ham
you. Don't touch the rotating Fans, if necessary,
Unplug the Fan power connector first,

Unscrew Unscrew

|

Figure : Swap cooling Fan ( Unscrew the Fan Door)
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« Unplug the Fan connector

« Unscrew the faulty cooling fan and replace with a
good one

YrImportant ! The cooling fan's air flow must point 1o the fan
door, please refer to the label on the cooling fan.

« Plug in the fan connector, close the fan door
and screw it in

| Caution : The cooling fan will rotate immediately when you
plug in the fan power connector.

Unscrews

Figure : Swap Cooling Fan ( swap with a new Fan )




Appendix

ITechnicql Specifications i

Microprocessor

Cache Memory

PRAM Slots
Module Type
DRAM Type
DRAM Speed
RAS access time
CAS access time
Parity

Read Cache
Write Cache

Firmware

SCSI /O Processor

Serial Port
Baud Rate
Data Bits
Stop Bit
Parity

RAID Levels

Data Transfer Rate

SCSI ID Assignment

Tagged-command queuing

Intel i960 RD

Minimum 4MB ( 16MB*)
Maximum 256MB (Two 128MB SIMMs)

Two
72 Pin SIMMs

EDO (Extended Data Output)
60ns

Either parity or non-parity
Read-Ahead
Write Back*
Flash EEPROM ,256K x 8
SYMBIOS 53C876
1x RS232 (Asynchronous) Port
19,200 (Bits Per Second)
8
1
None
0,1,0+1,30r8
Up to 40MB/s (Synchronous)
0~ 15(0*)

Up to 255 simultaneous data
requests

i




Appendix

Interface : Host Channel
Disk Channels

Drives

Maximum Fautt
Tolerant Capacity

Drive MTBF

Host Requirement

Operating Systems
Data Rebuild

LCD Display Panel

Cooling Fans

Power Supply Capacity

AC Input Voltage

Environmental
Relative Humidity
Temperature Operating :
Storage :
Safety testing
Dimensions
Weight

% v Default Setfings

1 Uttra-Wide SCSI (SCSI-3, 68 pin)
2 Ultra Wide SCSI (SCS!-3, 68 pin)

Hot Swap, User Replaceable

Up to Six 3.5inch drives (1" height)
>B80GB

>1,000,000 hrs

Host Independent

0/S Independent and Transparent
Automatic Data Regeneration

2 x 16 Characters

6¢cm Ball Bearing Fan
4 Fans

pDual 250W independent Power
Supplies

110/ 220V ( +/10% ) , 60/50 Hz

10% to 85% Non-condensing

5C~ 40C

-25°C~ 60T

Under apply CE and FCC Class B
483mm(W) * 400mm(D) * 175mm(H)
15 kgs ( W/O Disk Drive )

*** \Jqrious trademarks belong to their respective owners.




